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OVERVIEW
Cotton Research Station, Lyallpur (now Faisalabad) was established in 1902. There has been continuous
expansion in cotton research system in Punjab to cater the needs of farmers and other stakeholders. One
research sub-station was established in Multan for testing the performance of varieties in relatively hotter
Southern zone, during 1935, Cotton Research Sub-Station, Multan was upgraded in 1958 and in addition to
testing of varieties developed at Faisalabad, the task of developing varieties was also entrusted to this center.
Further strengthening, gave birth to several Cotton Research Stations in Punjab, as outlined below.

Cotton Research Institute is the leading Institute engaged in developing cotton varieties in Punjab. This Institute
is working to combat various upcoming biotic and abiotic threats. Cotton crop is one of the most difficult crop in
terms of management point of view. During the past many years, CLCuV is the most devastating biotic factor in
Pakistan that results in severe production losses. Along with this threatening viral disease, bollworms are also
the second most disturbing factor during its reproductive phase. Dusky and red cotton bugs are also becoming
major pests of cotton. On marginal lands raising drought tolerant varieties is a far cry. Keeping in view all these
factors, Cotton Research Institute is working on all these aspects i.e. disease resistance, insect pest resistance,
drought tolerance, heat tolerance and better fiber quality. The material is being developed by employing various
conventional and non-conventional techniques. Most common methods for the development of varieties being
used are mass selection, pedigree selection, backcross breeding, introgression (for disease resistance) and
heterosis breeding. Various agronomic trials are also being conducted to devise production technology of the
developed varieties. Similarly trials on entomological aspect are also being carried out.
ACHIEVEMENTS

2

AARI Annual Report 2013-14
Four Bt. varieties (FH-142, FH-118, BH-178 and VH284) of Cotton Research Institute, Faisalabad were
approved by Punjab Seed Council during 2013. On
Pakistan basis, CRI line FH-Lalazar ranked first in Bt.
cotton NCVT (set C) and PCCT trials (2013-14). FHLalazar (Fig. I) is highly CLCuV and heat tolerant line
with big boll size.
Twenty four strains developed by public and private
sector were tested for yield evaluation. Several
drought tolerant and narrow leaf lines are in the final
stage of evaluation with promising results. Several
Bt. lines containing Cry1Ac gene remained under
various stages of testing with impressive results. The
results contained in the report will provide short to
long term basis for the development of cotton
varieties having inbuilt attributes useful to cotton
stakeholders. Cotton Research Institute has
developed/released 48 cotton varieties since its
inception including MNH-886 and FH-142 for general
cultivation. MNH-886 and FH-142 (Fig. 2) having
4000-5000 kg/ha yield potential in the field of
average progressive growers. Both these CRI
varieties have occupied more than 90% cotton area
in Punjab.

Fig. 1. FH-Lalazar-Big boll
variety.

Faisalabad. Various crosses and progenies (F1 to F6)
were evaluated and desired lines were selected at all
stations. No. of crosses/progenies studied for genetic
potential at CRI, Faisalabad; CRS, Multan; CRS,
Bahawalpur; CRS, Vehari; CRS, Sahiwal and CRI,
Rahim Yar Khan were 354, 147, 773, 154, 142 and
410, respectively.
Preliminary yield trials
Preliminary yield trials were conducted for yield tests
and fiber quality traits of the superior lines that have
gone through the process of selection following
pedigree method. These lines were selected from
different generations keeping in view several
features like disease resistance, better performance
in diverse conditions and insect resistance. A
number of lines developed by the stations were
tested in their respective locations in Preliminary
yield trials during 2013 and a few lines performed
better over check variety. These included FH-337
(3407 kg/ha) and FH-342 (3335 kg/ha) from CRI,
Faisalabad, CRS-54 (2484 kg/ha) from CRS, Multan;
VH-348 (2623 kg/ha) and VH-357 (2435 kg/ha),
from CRS, Vehari; lines C-12/10 (1480 kg/ha) and C09 (1461 kg/ha) from CRI, Rahim Yar Khan; lines
580 (1573 kg/ha) and 657 (1469 kg/ha) from CRS,
Bahawalpur; and SLH-12 (1538 kg/ha) and SLH-16
(1210 kg/ha), 2/2012 (2092 kg/ha) from CRS,
Sahiwal. These top yielding lines will be evaluated in
advanced yield trials during the coming year.
Advance yield trials
The testing of the varieties in advance yield trials
was conducted at all stations during 2013-14 to
check the performance of selected lines from
preliminary trials. A number of promising lines,
included in these trials, were tested to check their
performance under different ecological zones. The
results of advance yield trials depicted superiority of
several lines over check. The lines viz. FH-324 (3869
kg/ha), and FH-168 (3704 kg/ha) from CRI,
Faisalabad; MNH-988 (2811 kg/ha) from CRS,
Multan; BH-209 (1636 kg/ha) and BH-210 (1610
kg/ha) from CRS, Bahawalpur; SLH-8 (3283 kg/ha)
and SLH-1 (27631 kg/ha) from CRS, Sahiwal,
6187/06 (1516 kg/ha) and 366/09 (1259 kg/ha) from
CRI, Rahim Yar Khan and VH-327 (2717 kg/ha) and
VH-319 (2679 kg/ha) from CRS, Vehari performed
better against standard varieties. These best
performing strains will be included in provincial and
national trials.

Fig. 2. FH-142- Big boll and
CLCuV resistant
variety.

Maintenance,
enrichment
of
germplasm,
hybridization and study of filial generations
A total of 466 local and exotic accessions were
studied at CRI during the year 2013-14. Among them
436 were planted through seed and 30 were
maintained as ratoon in permanent block. Crossing
of the promising lines for various purposes like yield,
quality, disease resistance (esp. CLCuV), insect
resistance, drought and heat tolerance was carried
out to develop better varieties. After crossing the
material was advanced by adapting various selection
procedures. Generation advancement was carried
out in greenhouse to cut short variety development
period. Filial generations are developed at all
stations inclusive of Cotton Research Institute,

Provincial coordinated cotton trial (PCCT)
The provincial coordinated cotton trial was conducted
at different locations of the province comprising
several genotypes contributed by various research
centers and private seed companies of Punjab. This
trial was conducted at 16 locations of Punjab in two
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sets i.e. PCCT1 (Bt.) and PCCT-II (non-Bt.) to check
the adaptability. PCCT-I consisted 26 Bt. varieties
whereas PCCT-II consisted 5 Non-Bt. varieties. The
mean performance of new Bt. and non- Bt. varieties
in PCCT were compared with the check varieties
MNH-886 and FH-942 (Non-Bt.) respectively. Among
new varieties that were developed by Cotton
Research Institute and its stations included in PCCT
were FH-Lalazar and FH-142 (CRI, Faisalabad),
MNH-988 (Multan), RH-647 (R.Y. Khan), VH-303
and VH-305 (Vehari), BH-180 and BH-184
(Bahawalpur) and SLH-4 (Sahiwal), FH-Lalazar and
MNH-988 of CRI ranked first two positions,
respectively and outyielded the check variety MNH886. These varieties showed high degree of CLCuV
tolerance. Fiber quality traits of these varieties were
also better than standard. The results of higher
yielding than standards varieties in PCCT-I are
shown in Fig. 3.

National Coordinated Varietal Trials were conducted
across Pakistan by PCCC, Karachi. This trial
comprises of several elite lines developed by various
institutions working on cotton possessing good
potential with respect to yield, disease and fiber
quality traits. During the year 2013-14, this trial was
conducted at 11 locations to check the adaptability of
genotypes with respect to yield and other related
traits. On the average of 11 locations, CRI variety
FH-Lalazar has gained 1st position in NCVT (Set-C)
with seed cotton yield of 2847 kg/ha. This variety
also showed high degree of CLCuV and heat
tolerance, therefore, this may constitute part of future
genetic shield. The results of better performing
varieties than standards in NCVT are shown in Fig.5.
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Fig. 5. Comparison of high performing varieties with
standards

Varietal behaviour on different sowing dates
Estimation of appropriate sowing time for most
promising genotypes is necessary. This trial was
conducted at CRI, Faisalabad and its allied stations.
At CRI, Faisalabad (FH-142 and FH-118), CRS,
Multan (MNH-886 and MNH-988), CRS, Bahawalpur
(BH-182 and BH-184), CRS, Sahiwal (SLH-4 and
MNH-886), CRS, Vehari (VH-303 and VH-305) and
CRI, R.Y. Khan (RH-625 and RH-627) genotypes
were
evaluated
at
9
sowing
dates
(15th February-15th June) for yield potential.

Fig. 3. Comparison of high yielding varieties with
standards

Yield performance of non-Bt. varieties in PCCT trial
is shown in Fig. 4.

1840

All the varieties showed different behavior at different
locations with respect to sowing dates. At CRI,
Faisalabad, 15th February (5663 kg/ha) and 1st
March (5370 kg/ha) remained top yielding sowing
dates. First March and 16th March produced
maximum seed cotton yield 3888 kg/ha and 3461
kg/ha at CRS, Multan, respectively. At CRS,
Bahawalpur, 16th April and 1st May, sowing dates
produced maximum yield (2046 and 1983 kg/ha,
respectively). Whereas, CRS, Vehari and Sahiwal
produced maximum seed cotton on 16th Mar. (2112
kg/ha) and 15th April (2946 kg/ha), respectively, while
16th April was found the best sowing date for higher
yield
performance
(2125
kg/ha)
at
CRI,
Rahim Yar Khan.
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Fig. 4. Yield performance of non-Bt. varieties.

In PCCT-II (Non-Bt.), the variety RH-650 gave 1893
kg/ha yield and surpassed the standard variety
FH-942.
National coordinated Bt. varietal trial (NCVT)
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tolerant against jassid and whitefly as compared
with FH-142.

Effect of plant spacing on seed cotton yield
To achieve the maximum yield potential of a variety it
is necessary to optimize the plant to plant distance.
Spacing trials were conducted at CRI, Faisalabad
and all its stations. Minimum seed cotton yield (3615
kg/ha) was produced at CRS, Multan at plant
spacing of 45 cm, while 30 cm plant spacing gave
maximum yield (2630 kg/ha) at CRS, Vehari. At CRI,
R.Y. Khan four row spacings (75, 60, 45 and 30 cm)
were compared for seed cotton yield keeping 22.5
cm plant to plant spacing. Maximum yield (2183
kg/ha) was obtained when row spacing was 30 cm.
Similarly CRS, Bahawalpur and CRS, Sahiwal,
produced maximum (1503 and 2562 kg/ha) yield
when interplant distance was kept as 30 cm and 22.5
cm, respectively.

Release of boll feeding bugs (RCB, DCB, stink bug)
on Bt. genotypes of cotton.
This trial was conducted at CRS, Multan to find out
effect of boll feeding bugs (red cotton bug, dusky
cotton bug and stink bug) on the growth and
development of bolls and its effect on cotton yield
and fiber characteristics. Boll feeding bugs were
collected from field and released in cages except
stink bug which was not found in the field and
released on cotton plant that was covered with the
field cages to prevent the escape of boll feeding
bugs. Boll weight and ginning of seed cotton was
carried out after picking of all bolls. The lint was
analysed
for
fiber
characteristics
and
germination percentage.

Zero tillage trial in cotton-cotton rotation
An experiment was designed at CRI, Faisalabad to
evaluate zero tillage technology of cotton sowing on
previous beds of cotton crop against minimum tillage
(reshaping of beds) and conventional sowing. Three
tillage methods and two dates of sowing were laid
out according to split-plot design in three replications
having a net plot size measuring 6 × 10 m. The crop
was sown on two dates 15-03-2013 and
01-052013. Two cotton varieties (FH-114 and FH-142)
were used as experimental material. The crop was
fertilized @ 150:50:50 NPK kg /ha. The data
revealed that zero tillage treatment gave maximum
average yield (2766 kg/ha) as compared to 2431
kg/ha (minimum
tillage) and
2384
kg/ha
(conventional). Zero tillage produced 16% higher
seed cotton yield against conventional sowing.

Results revealed that the boll feeding bugs had great
effect on growth and development of bolls and other
fiber characteristics of cotton on varieties MNH-886.
Release of red cotton bug on plant in cages reduced
the boll weight up to 2.50 g/boll as compared with
control i.e., 4.25 g/boll and the germination
percentage reduced up to 26.30% as compared with
control i.e. 72.5%. While the fiber characteristics had
also been effected i.e. 28.0 µg/inch, and 32.5 g/tex
mike, staple length and strength, respectively. On
the other hand, release of dusky cotton bugs also
affected growth of boll i.e. 2.59 g/boll as compared
with control i.e. 4.15 g/boll. Seed germination was
decreased up to 44.3% as compared with
control i.e. 72.5%.
Insecticides screening against boll feeding bugs
This trial was conducted at CRS, Multan to find out
the efficacy of different insecticides against boll
feeding bugs (Red cotton bug, dusky cotton bug and
stink bug). The insecticides were used at
recommended doses on the appearance of the pest.
The pest population data was recorded from 15
randomly selected bolls per plot before the spray.
The percent mortality of the pest was recorded after
24, 48 and 72 hours after the spray.

Split application of P and K fertilizer on early sown
cotton
This experiment was conducted at CRI, Faisalabad
to work out optimum time of fertilizer application to
avoid the vegetative growth termination in early sown
crop and early fruiting varieties. Two varieties (FH114 and FH-142) were used as experimental
material. Maximum height and maximum average
seed cotton yield (6054 kg/ha) was obtained when P
and K was applied in two splits i.e. 1st at sowing, 2nd
at 45 days after sowing.

Data revealed that maximum mortality of red cotton
bug was by spraying endosulfan, dimethoate and
deltaphos with mortality % age of 59.7, 57.2 and
51.73, respectively after 72 hours of spray.

Screening of cotton genotypes for relative tolerance
to high pest pressure
To work out comparative tolerance of some
advanced genotypes of cotton against insect pest
complex, eight advanced lines of cotton were tested
against thrips, jassid, whitefly and Helicoverpa. The
results showed that cultivar FH-314 proved highly

PROJECTS
Development of drought tolerant cotton variety
A PARB funded project on “Development of drought
tolerant variety of cotton” was started during 2010 at
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None of the accessions of arboreum species showed
the symptoms of CLCuV at CRS, Vehari whereas, 27
out of 200 hirsutum entries remained symptomless.

CRI, Faisalabad. During report year, 8 crosses (4 in
greenhouse and 4 in field) were made. F1 was raised
under
drought
conditions
in
greenhouse
and F2 in field.

Data on CLCuV, morphological and fiber traits were
recorded. Out of 1140 accessions, 64 showed
resistance against CLCuV at CRI, Faisalabad. Ten
best lines were finally selected for further evaluation
against CLCuV reconfirmation at CRI, Faisalabad.
Twenty crosses were made among local good quality
material with CLCuV tolerance. F1 of these crosses
were sown in greenhouse and F2 in the field. F3 and
F4 generations of CLCuV tolerant material is in the
field.

In field, 2661 plants/progenies were selected on the
basis of desirable morphological traits and finally 253
plants/progenies were selected on the basis of
quality traits from F1 to F6 generations under
minimum irrigation regime (3). Similarly in
greenhouse 1682 plants/progenies were selected on
the basis of desirable morphological traits and finally
159 plants/progenies were selected on the basis of
quality traits from F1, F3, F4 and F5 under drought
conditions. Fifteen advance lines were studied under
minimum (3) irrigation regime in field. Four best
performing lines were finally selected on the basis of
yield, fiber, physiological and biochemical traits for
further evaluation. Seventeen advance lines were
tested at six stations of CRI under normal (8) and
minimum (3) irrigation regime (two sets). Six best
performers were finally selected on the basis of yield,
fiber and physiological traits.

Introgression of cotton leaf curl virus resistance
genes from arboreum into hirsutum
This work was carried out under PARB project (#27)
at CRS Multan, to transfer virus resistant genes from
desi (arboreum) to hirsutum through colchiploidy and
backcrossing. Twenty five CLCuV resistant plants of
introgressed material were tested through approach
grafting in greenhouse. None of the plants showed
CLCuV symptoms.

Seventeen advanced lines were studied for their root
shoot parameters under normal and water stressed
conditions in greenhouse. Root/shoot parameters
data were recorded 60 days after sowing. Variation
in root shoot parameters were recorded. Longest
root were found in DVT-I (124 cm) at 60 DAS under
stressed conditions.

Development and commercialization of CLCuV
resistant/tolerant transgenic Bt. and glyphosate
resistant cotton hybrids
The objective of this project is development and
commercialization of boll worms and glyphosate
herbicide resistant transgenic cotton hybrids having
CLCuV resistance/ tolerance and desirable fibre
traits. At CRS Multan, 10 hybrids were produced and
only five were selected. The parental lines of five
hybrids were sown in two different sowing dates.

Quantitive trait loci (QTL) analysis
Total 450 successfully amplified SSR primer pairs in
parental lines. These informative SSR primer pairs
generated 34 different loci. The size of most of these
alleles was in good agreement with previous
published work. Out of 34 SSR loci amplified, 18
were polymorphic. Among the 18 SSR surveyed on
mapping population 15 loci segregated codominantly whereas rest of the markers were found
dominant. These markers were found linked i.e.
BNL-786, THB-0409 and CIR-253 and these markers
will be used in breeding programme.

Ten hybrids were planted in replicated fashion at
nine locations in Punjab. Results of six locations
revealed that H-7 ranked first in yield. Two hybrids
(H-6 and H-7) have shown better performance over
two standards (Tarzen-1, MNH-886). Hybrid-6
showed 44.71 and 10.66% increase of seed cotton
yield over Tarzen-1 and MNH-886, respectively,
whereas hybrid H-7 exhibited 54.83 and 18.41%
increase over the standards.

Development of CLCuV resistant germplasm by
using traditional breeding approaches
A project was started with the collaboration of
Pakistan, USDA and ICARDA during 2011. CRI,
Faisalabad, CRS, Multan and CRS, Vehari are the
components of this project.

Up-scaling of fiber quality and infrastructure facilities
of cotton in Punjab (ADP Project)
This project was started from 01-07-2013. Major
objectives of this project are mentioned below.
 Up-gradation of fiber technology facilities and
equipment
at
Cotton
Research
Institute,
Faisalabad.

For screening purpose 1140 accessions from USDA
were received at CRI, Faisalabad. At CRS, Vehari
300 USDA accessions were studied during 2013.
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 Development of high yielding with improved fiber
quality strains/germplasm of cotton.

evaluated in two advance yield trials. FDH-521 gave
maximum seed cotton yield (1888 kg/ha). In
Provincial Coordinated Cotton Trial (PCCT-desi)
FDH-512 came at the top with the average yield of
3277 kg/ha on the basis of 5 locations in Punjab.
SENIOR SCIENTISTS
Dr. Muhammad Tasdiq Hussain Shahid,
Cotton Botanist, Faisalabad
0300-8667659, crifsd@gmail.com

 To analyze lint samples of cotton breeding material
by utilizing upto date equipment match with cotton
industry.
Forty germplasm lines with better fiber quality were
collected from different research institutes/stations of
Pakistan. Existing germplasm, comprising 150 local
and exotic genotypes was screened for fiber quality.
Hybridization of screened material with high yielding
disease resistant and good fiber quality genotypes
was carried out and 40 crosses were made and their
F1 was raised in greenhouse. F2 of these crosses
has been grown in field. Ten promising advanced
lines were tested for fiber quality and yield at six
locations of Punjab viz. Faisalabad, Sahiwal, Vehari,
Multan, Bahawalpur and Rahim Yar Khan. FHLalazar performed better against standard varieties
for fiber traits and yield.

Dr. Saghir Ahmad
Cotton Botanist, Multan
0303-6660277,
saghirahmad_1@yahoo.com
Dr. Ghulam Sarwar
Cotton Botanist, Vehari
0300-7939064, cbcrsvr@yahoo.com
Mr. Muhammad Yasin
Cotton Botanist, Rahim Yar Khan
0300-6804855, criryk101p@yahoo.com

DESI COTTON
Nineteen crosses of desi cotton were made during
the year. Four hundred and seventy nine
plant/progenies were selected on the basis of
morphological, yield and fiber traits from F1 to F6
generations.

Mr. Shaukat Ali
Cotton Botanist, Bahawalpur
0334-6538501, crsbwp@gmail.com
Ch. Irshad Ali,
Cotton Botanist, Sahiwal
0302-3149266,
crs_sahiwal@yahoo.com

Seventeen advanced lines were tested in preliminary
yield trial. FDH-540 produced maximum seed cotton
yield (1707 kg/ha). Twenty genotypes were
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OVERVIEW
Wheat is the basic single largest staple diet of Pakistani people and occupies prime position in food and
economic security of the country as well as to frame agricultural policies of the government. Wheat contributes
12.5 percent to the value added in agriculture and 2.6 percent to GDP. Area under wheat in 2013-14 was 9.039
million hectares, which shows an increase of 4.4 percent over last year’s area of 8.660 million hectares.
Pakistan harvested a bumper wheat crop 25.286 million tons with per hectare yield of 2797 kg. The overall
increase in production is due to increase in wheat area and better climatic conditions, which contributed in
healthy grain formation. But erratic rains at the time of harvesting and threshing adversely affected the grain
quality and to some extent lower the yield. Generally, wheat crop is vulnerable to many threats like diseases
(rusts), aphid, fluctuation in temperature, drought spell and canal water non-availability. The weather conditions
during wheat season remained conducive for diseases; therefore, susceptible varieties like Inqalab-1991,
Bhakkar-2000, Shafaq-2006, Wattan-1994 and Seher-2006 were badly hit by the diseases. Late sown crop and
resistant varieties had an edge. Hence, it is the dire need to discontinue the cultivation of susceptible varieties
and increase the area of resistant varieties. More than 60 experiments were conducted beside NUWYT and
MTWV in different agro-ecological zones of the Punjab province. Different projects like harvest plus, global
warming, limiting water, salt and aphid tolerance and durable rust resistance are also being implemented by
this institute.
ACHIEVEMENTS
Advanced lines V-11160 and V-10110 outyielded the check varieties in NUWYT. While advanced lines V12304 and V-11138 had 1st, and 2nd position, respectively, in MTWV (normal and late) over 21

Fig. 1. Spot examination of wheat advanced
Line V-08203.
locations. In case of MTWV (rained), advanced line V-12253 attained 2nd position with the grain yield of 4190
kg/ha over six locations. The Experts Sub Committee conducted the spot examination of V-08203 at PSC
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Farm, Khanewal and WRI, Faisalabad (Fig. 1) and recommended its case submission before the Punjab Seed
Council for approval. Galaxy-2013 was approved by the Punjab Seed Council and released for general
cultivation in Punjab/Pakistan.
Bread Wheat (Triticum aestivum L.)
Maintenance of bread wheat germplasm
Diversified genetic material is the primary key for the success of any breeding programme to develop high
yielding, disease resistant and drought tolerant varieties. Every year new lines from different sources are added
in the crossing block to achieve this objective. This year 1197 entries were maintained out of which 468 were
planted twice to facilitate the hybridization programme. Data was recorded for different traits and a wide range
of variability for each character i.e. plant height (40-140 cm), days to heading (82-132), days to maturity (146161), tillers/plant (9-27), grain weight (16.4 to 43.8 g) and disease reaction (0-100S) was observed. A wide
range of leaf colour (green, light green and dark green), leaf orientation (droopy, semi droopy, erect and semi
erect) and leaf size (broad, narrow and medium) were also observed.
Maintenance of CMS and restorer lines
CMS (A-lines), maintainer (B-line) and fertility restorer (R-lines) lines are the component of hybrid seed
production. Thirty three CMS lines were maintained by crossing with the same number of maintainer. Sixteen
fertility restorers were also maintained by selfing. Three male restorer lines were crossed with five CMS having
lines
in
local back ground.
Filial generations (F1 – F7)
Fresh crosses (F0 generation) developed under different objectives were planted in irrigated conditions to get
sufficient seed for planting next generation in specific conditions. F 2 to F7 were exposed to artificial epidemic
rusts conditions. Generations of specific crosses i.e. drought and heat were sown in their respective
environmental conditions and following entries were selected for generation advancement and yield testing:
Generations
F0
F1
F2
F3
F4
F5
F6
F7

Entries
Studied
selected
1650
1633
997
745
572
480
200
120
211
138
305
157
137
89
93
55/452

YIELD TRIALS
Yield Trials at Faisalabad
One hundred and ninety advanced lines developed at Wheat Research Institute, Faisalabad were tested in
eight preliminary yield trials (A-Trial) under normal planting conditions. From these trials, 39 lines performed
better than all three commercial check varieties (FSD-2008, Punjab-2011 and Millat-2011) in their respective
trials. Out of these lines, 11 lines performed better than three check varieties (FSD-2008, CK-50 and BARS2009).Two yield trials were conducted for durum wheat in which twenty two lines out yielded over check
varieties (Durum-1997). Three preliminary yield trials were conducted under moisture stress.
One hundred and forty two advanced lines were tested for yield performance and disease reaction in five
regular yield trials (B-Trial) under normal, two in late planting conditions and one in moisture stress conditions.
In normal regular yield trials, twenty nine lines gave higher grain yield than three check varieties (FSD-2008,
Lasani-2008 and Millat-2011).
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In case of late planting conditions, twelve advanced lines gave higher yield than all check varieties. While only
two advanced lines of durum wheat (D-12306 and D-12310) were tested in regular yield trial and D-12306
performed better than three check varieties (D-97, AS-2002 and Punjab-2011) by giving yield of 5424 kg/ ha.
Four advanced lines i.e. V-13371, V-13372, V-12213 and V-12234 gave higher yield than check varieties
(Faisalabad-2008, CK-50 and BARS-2009), under moisture stress condition.
Drought tolerance studies
Ten advanced lines of bread wheat along with check varieties viz. V-11183, V-08173, V-09082, V-09087, V08203, Galaxy-2013, CK-50, Faisalabad-2008, Punjab-2011, Millat-2011 were sown on November 21, 2013.
Three sets were sown 1st rainfed, 2nd in normal irrigated condition and 3rd with one irrigation at reproductive
stage. Galaxy-2013 and V-11183 ranked first in grain yield and 1000 grain weight followed by V-08173. The
wheat advanced line V-08173 followed by Galaxy-2013 also ranked 2nd in lesser flag leaf area, highest number
of tillers per plant and maximum in 1000 grain weight.
Same trial was sown under rain shelter, which was covered with sheet to avoid rain. The results of this study
endorsed the findings of above trial.
Effect of lodging on grain yield of wheat
Lodging is one of the factors which adversely affect crop productivity and its loss may reach upto 40 percent.
For screening against lodging, ten advanced lines/varieties of bread wheat viz. V-11183, V-08173, V-09082, V09087, V-08203, Galaxy-2013, CK-50, Faisalabad-2008, Punjab-2011, Millat-2011 were sown under two
treatments (T1= un-lodged and T2 = lodged. Grain yield and 1000- grain weight were recorded at crop maturity.
Galaxy-2013 surpassed all entries in mean grain yield (4560 kg/ha) with 23.32% reduction while its 1000 grain
weight was reduced to 33.5%. V-11183 stood 2nd in grain yield (4316 kg/ha) with optimum 1000 grain weight
(39.75 g).
Yield Trials at Out-Station
National uniform wheat yield trial (NUWYT): National uniform wheat yield trial (normal and late) was
planted over 12 locations during first fortnight of November and December, 2013. On overall mean
basis, Galaxy-2013 remained at the top position with 4141 kg/ha yield, followed by Pirsabak-13 (4092
kg/ha) and V-10110 (4070 kg/ha) against local check variety (3855 kg/ha) in normal planting. While in
late planting, V-99172 remained at top by producing 3674 kg/ha grains, followed by V-99114 (3618
kg/ha) and Galaxy-2013 (3587 kg/ha) while local check variety gave 3374 kg/ha yield on overall mean
basis.
Micro trials of wheat varieties (MTWV): Thirty entries including two check varieties i.e. Faisalabad-2008 and
Punjab-2011 were planted at 21 locations during first fortnight of November, 2013. The highest grain yield
(4183 kg/ha) was produced by the genotypes V-12304 followed by V-11098 (4104 kg/ha), V-11138 (4088
kg/ha) and V-12266 (4050 kg/ha). Thirty entries including two check varieties (Millat-2011 and Lasani-2008)
were planted at 21 locations during first fortnight of December, 2013. The highest grain yield of 3789 kg/ha was
produced by V-11138 followed by V-12304 (3788 kg/ha), NR-411 (3828 kg/ha). While check variety Lasani2008 gave yield of 3538 and 3453 kg/ha by Millat-2011.
Twenty five including two check varieties ( CK -50 and Dharabi-2011) of MTWV (Rainfed) were planted over six
locations. Advanced line V-12253 produced 4190 kg/ha and got 2nd position over six locations against two
check varieties (CK-50 3993 kg/ha and Dharabi-2011 4063 kg/ha).
International nurseries/trials: International wheat yield trials/nurseries were received from
CIMMYT/ICARDA/NARC, Islamabad and sown at WRI, Faisalabad. Summary of all trials/nurseries is given
below.
S. No.
1

Name of trial
34th ESWYT

Entries
Studied
Selected
50
22
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2
3
4
5
6
7
8
9
10
11
12
13
14

21st SAWYT
8th EBWYT
2nd WYCYT
WPEPYT
4th HPYT
NARC HPRYT
8th HTWSN
3rd SATYN
31st SAWSN
5th CSISA
46th IBWSN
8th Stem RRSN
23rd ISPTON
Total

50
30
42
25
50
25
121
24
219
30
329
200
52
1247

17
9
7
6
6
6
12
03
35
10
26
16
7
182

Durum Wheat (Triticum durum Desf.)
Maintenance of germplasm and advancement of generations
Two hundred and thirty seven cultivars/ advanced lines of durum and triticale were maintained and 41 fresh
crosses were attempted and harvested.
Filial generation (F1 - F7)
The filial generations (F1 - F7) were sown and selected for desirable traits. Modified bulk method was used for
selection in F2 - F4 generations. In F5, uniform, disease resistant and desirable heads were selected to raise
single head rows of F6 generation. From F7 generation, 22 stable and promising lines were selected for
inclusion in station yield trials. Following entries were studied and selected from different generations for
generation advancement.
Generation
DF1
DF2
DF3
DF4
DF5
DF6
DF7

Entries
Studied
45
29
14
24
21
240 SHR
65

Selected
31
19
13
15
260 S.H (13 Crosses)
67 SHRP
22

International durum screening nursery
The 45th International Durum Screening Nursery was studied and 27 lines out of 164 lines were selected on the
basis of their performance against diseases. However, entry No. E-7110 had the highest 1000-grain weight
(52.86 g) followed by E-7136 (51.32 g) and E-7114 (48.90 g).
Barley (Hordeum vulgare)
Maintenance of barley germplasm and filial generations
Seventy genotypes were planted and maintained. Desirable parents were utilized in hybridization programme.
In Filial generations, 17 F1 were harvested. Nine entries from F2, 17 from F3, 17 from F6 and 15 from F7 entries
were selected and harvested. Heads of each entry were threshed in bulk to advance the generation.
Yield trials of barley
Twenty two advanced lines of barley were tested in regular yield trial (B-Trial) against check variety Haider1993. Seven lines produced more grain yield than check variety Haider-1993. Advanced line B-12032 produced
maximum grain yield of 3077 kg/ha followed by B-12025 (2954 kg/ha) B-12031(2750 kg/ha) and B-12013 (2521
kg/ha). Fifteen advanced lines of barley were tested against check variety Haider-1993 at three locations. On
overall mean basis fourteen advanced lines performed better than check variety Haider-1993 (1940 kg/ha).
While B-10007 produced maximum grain yield (2883 kg/ha) followed by B-09006 (2681 kg/ha), B-09031 (2463
kg/ha) and B-05011 (2395 kg/ha).
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Eleven advanced barley lines along with check variety Haider-1993 were planted under moisture stress
conditions in the research area of Wheat Research Institute. Maximum grain yield (3431 kg/ha) was obtained
from B-12045 followed by B-12046 (2872 kg/ha), B-12035 (2778 kg/ha) and B-12050 (2717 kg/ha).
Barley international nursery/yield trials
Sixty five advanced lines of barley were tested in barley observatory nursery (INBON-13-14) with check variety
Haider-1993. From these eleven lines were selected for further study while 101 advanced lines of barley were
tested for their yield performance in different Barley yield trials (GBYT 12-13, IBYT 12-13, INBYT12-13 and
INBYT13-14) with check variety Haider-1993 and these 67 advanced lines performed better than check variety
Haider-1993 and 22 lines were selected for further studies.
Sowing date trial
Eleven advanced barley lines along with check variety Haider-1993 were planted twice with 15 days interval.
The advanced line B-12048 gave maximum grain yield (3539 kg/ha) at first planting (13 th November). On
overall mean basis, B-12048 produced maximum grain yield (3385 kg/ha) followed by B-12045 (2993 kg/ha)
and B-12039 (2978 kg/ha). Nine advanced lines performed better than check variety Haider-1993.
WHEAT AGRONOMY
Effect of climatic change on sowing time of wheat crop
The trial was planted for exploring successful planting time of nine new developed wheat lines viz. V-08203, V09082, V-10104,V-10110, V-10355, V-11160, V-12001, NR-397 and V-11183 along with check varieties
Faisalabad-2008, Lasani-2008, Punjab-2011, Millat-2011 and Galaxy-2013 on seven dates starting from 1st
November to 30th December with ten days interval. Maximum grain yield of 5583 kg/ha was obtained from the
1st November planting on overall bases. Amongst these lines it was found that V-11183 showed highest grain
yield (5148 kg/ha) on overall mean basis. Second and third sowing dates were badly lodged (90-100%) due to
rains
and
wind.
Therefore,
grain
formation
was
adversely
affected,
which
reduced
the yield significantly.
Response of seed rate on grain yield of advanced wheat lines
Eight advanced lines (V-09082, V-09087, V-11183, V-10104, V-10110, V-10355, V-11160 and V-12001) and
four check varieties FSD-2008, Lasani-2008, Punjab-2011 and AARI-2011 along with four seed rates (75, 100,
125, 150 kg/ha) were tested at two planting times. Statistical analysis of the data revealed that maximum grain
yield (5336 kg/ha) was recorded when 100 kg/ha seed was used which was statistically different from other
seed rates. In case of late sowing, 100 kg/ha seed also gave the maximum grain yield (4765 kg/ha) which is
statistically at par with 125 kg/ha seed rate (4763 kg/ha). However, advanced line V-11183 gave maximum
yield (5021-6115) in normal planting at all seed rates (Fig. 2).

Fig. 2. Response of seed rate on wheat grain yield.
Effect of different levels of fertilizer on grain yield of wheat
The trial was conducted in mid-November and mid-December to explore optimum fertilizer requirement of eight
advanced lines of wheat namely V-09082, V-09087, V-11183, V-10104, V-10110, V-10355, V-11160 and V12001 with two check varieties (Millat-2011 and Faisalabad-2008) along with four NPK levels (F1= 0-0-0, F2 =
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80-60-60, F3 = 120-90-60, and F4 = 160-120-60 kg/ha). The maximum grain yield (5785 kg/ha) was recorded
when fertilizer was applied @ 120-90-60 NPK kg/ha in normal sown crop). In case of late planting maximum
yield (4972 kg/ha) was also recorded at 120-90-60 NPK kg/ha which was statistically differed from 160-120-60
NPK kg/ha (4837 kg/ha) (Fig. 3).
Normal
6000
5500
5000
4500
4000
3500
3000

Late
5785

5643
4972

4774

4837

4362
3629 3464

F1

F2

F3

F4

Fertilizer levels NPK (kg/ha)

Fig. 3. Effect of fertilizer levels on grain yield
of wheat.
Effect of split application of nitrogen on grain yield of wheat
The trial was conducted in mid-November to explore the suitable crop stage for split application of nitrogen
fertilizer along with constant level of phosphorus and potassium. Different nitrogen rates i.e. 0-0-0, 120-90-60
and 150-90-60 NPK kg/ha was tested. The maximum grain yield (6430 kg/ha) was recorded where 120-90-60
kg/ha NPK fertilizer was applied (1/2 N at sowing and 1/2 N at booting). It was followed by 6087 kg/ha @ 15090-60 kg/ha when applied 1/2 nitrogen at sowing and 1/2 N at booting.
Water requirements and its time of application to wheat
Ten different treatments of irrigation were applied. The maximum grain yield (4996 kg/ha) was recorded at
treatment of three irrigations (1st at crown root, 2nd at booting and 3rd at heading) which is statistically not
differed with other treatments of 4 irrigations (1st at crown root , 2nd at booting, 3rd at heading and 4th at grain
filling) and five irrigations (1st at crown root , 2nd at stem elongation, 3rd at booting, 4th at heading and 5th at
grain
filling)
and
by
producing
grain
yield
of
4880
and
4942 kg/ha, respectively.
Wheat Entomological Studies
Wheat germplasm (468 varieties/lines) was screened against aphids. Four genotypes i.e. CB-49 (4.6), CB-50
(3.35), CB-51(3.55) and CB-61 (4.8) were found tolerant or least preferred by the aphids, which were utilized in
breeding programme. While four genotypes viz. CB-219 (81.15), CB-339 (82.5) CB-313 (93.6) and CB-421
(94.2)
have
more
aphids per tiller.
A survey was conducted in 23 districts of Punjab province to find out aphid population in different ecological
zones. In this survey, the aphid and coccinellids population ranged from 3.0-29.0 aphids/tiller and 0-0.98
coccinellids /plant on different wheat varieties. Aphid population was recorded more in Lahore area followed by
Kasur, Okara and Faisalabad, than the other areas. While wheat variety Galaxy-2013 showed least preference
by
aphid
than
other
wheat
varieties
sown
in surveyed area.
WHEAT PATHOLOGY
Rust trap nurseries (monitoring of rust virulence pattern)
The results indicate that leaf rust was trapped on 24-11-2013 while yellow rust on 03-02-2014 in 1st trap
nursery. The results regarding virulence pattern indicated that the isogenic lines for leaf rust including Lr 19, Lr
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25, Lr 27 +31, Lr 28, Lr 36 and Lr 23+Gaza were found resistant. The isogenic lines for yellow rust including Yr
5, Yr 10, Yr 15, Yr 28 and Yrsp were found resistant.
Estimation of yield losses due to rusts
The yield losses due to leaf and yellow rust were determined under protected and unprotected conditions. It
was observed that yield losses were reduced when rusticide was sprayed on susceptible variety while, spray on
resistant variety has no edge. However, 17% yield reduction was noted in inoculated field as compared to
natural field conditions.
Evaluation of advanced lines/varieties for seedling and adult plant resistance to leaf rust
The results indicate that among test entries, the ten entries (V-10355, V-12266, V-12284, V-11098, V-11061,
NN-GAN-3, NR-411, V-12265, V-11041 and V-12304) showed low infection type (score 1 and 2) at seedling
stage. While 11 entries (V-11160, V-11092, NW-10-111, TW 11510, V-12275, V-11139, NN-Gan-3, V-11138,
V-NS-10, 11BT004 and V- 9459-1) showed resistant to moderately resistant response in field and high infection
type at seedling which confirm presence of APR genes. Application of molecular markers also confirmed the
presence
of
Lr34/Yr18/Pm38
and
Lr46/Yr29/Pm39
in
test entry i.e. V-12304.
Screening of advanced wheat materials against Karnal bunt
Fifty genotypes were tested under controlled conditions in field. Among these entries, 27 lines/varieties were
found highly resistant for karnal bunt, 3 resistant, 6 moderately resistant, 7 moderately susceptible, 6
susceptible and one highly susceptible.
Survey for Karnal bunt and black point of wheat
Survey was conducted to find out the prevalence of Karnal bunt and black point diseases in different districts of
Punjab. Sixteen hundred and eighty seed samples were collected from different locations. These samples were
analyzed in Wheat Pathology Laboratory to record the prevalence of Karnal bunt and black point in the
province. Among tested samples, 117 samples were found infected with Karnal bunt while 573 samples
showed black point infestation. Maximum infested samples were found in rice area.
Wheat rust surveillance in Punjab
During the current crop season (2013-14), a comprehensive wheat rusts survey of twenty districts of Punjab
was conducted. At each location, the data regarding location, crop growth stage, rust incidence and severity
were recorded according to the instruction. During the survey, it was observed that old/unapproved/banned
varieties i.e. Sehar-2006, Shafaq-2006, Watan-1993, V-3094, and Bahkar-2002 were more vulnerable to leaf
and yellow rusts than commercial varieties like Millat-2011, Punjab-2011, Lasani-2008, Faisalabad-2008.
CEREAL TECHNOLOGY
Quality evaluation of bread wheat and barley advanced lines/varieties
Four hundred and twenty wheat samples from NUWYT and MWYT were analyzed for their physico-chemical
and quality traits. Protein and gluten content upto 14 and 28% were observed in most of the genotypes
whereas, entry no.30 is screened out best regarding 1000 grain weight (>38 g).
Fourteen advanced lines/varieties were analyzed to study the effect of planting time on grain quality. In case of
test weight, V-10110 remained at top in two consecutive planting dates i.e. 78.1 kg/hl in D6 and 78.0 kg/hl in
D5, closely followed by Millat-2011 and V-12001. Maximum protein percentage was found in V-11160 followed
by V-12001 and V-10355. Higher values of starch were observed in late planting whereas higher protein and
gluten in early planting this year.
Two hundred and forty samples of fertilizer trial under normal and late conditions were analyzed for grain
quality. The results revealed that the highest 1000-grain weight was recorded for V-10355 i.e. 42.7g, in both
normal and late planting time with the application of F 2 treatment (80-60-60 NPK kg/ha), and highest starch
(57.2%) was observed in late planting. Millat-2011 and V- 09082 have revealed promising results regarding test
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weight in late sowing having a maximum score of 79.1 kg/hl with the application of F 2 (80-60-60 NPK kg/ha)
and F4 treatment (160-90-60 NPK kg/ha).
Grain samples collected from different treatments of split nitrogen were analyzed for quality parameters. F 10
(150-90-60 NPK kg/ha) (1/2 N at tillering and 1/2 N at booting) showed maximum protein (15%) and gluten
content (30%) followed by F11 (150 - 90- 60) (1/3 N at sowing, 1/3N at tillering and 1/3N at booting).
Three bread wheat varieties, AARI-2011, Punjab-2011 and Millat-2011 along with Lasani-2008 were tested for
their value addition Lasani-2008 was found good for chapatti whereas Punjab-2011 and Millat-2011 were best
for cake and pizza preparation. Millat-2011 showed best values for wet gluten percentage and dough stability
i.e. 30% and 4.1 min respectively whereas in case of gluten extensibility Punjab-2011 was the topper.
One hundred and fifty six grain samples of barley were analyzed for their quality. Thousand (1000) grain weight
decreased with late sowing, whereas protein content increased with late sowing.
B-12048 and B-12050 have revealed promising 1000 grain weight and test weight. B-12036 and B-12039 have
shown the highest protein content reaching a maximum of 14.7%.
In case of barley micro trial, maximum 1000 grain weight for B-09005 (38.23 g) and maximum protein contents
(14.9%) were noted for B-11002.
Three varieties i.e. AARI-2011, Punjab-2011 and Millat-2011 were selected for tempering study. Maximum flour
(69%) was recovered from Millat-2011 when tempered for 24 hours with 15% moisture followed by Punjab2011.
Composite flours were analyzed for different quality parameters at an interval of 15 days and upto the period of
60 days storage. Chapattis prepared from flour containing 20% barley flour ranked best treatment as value
added product upto 45 days storage period followed by chapatti prepared from flour containing 10% maize with
better scores upto 30 days of storage.
SEED PRODUCTION
Breeder’s nucleus seed of eight wheat varieties and 20 advanced lines was produced after critical observation
of 40-200 head rows of each entry. A quantity of 4320 kg pre-basic seed as well as 40,000 kg basic/certified
seed of seven approved wheat varieties was produced.
SHUTTLE BREEDING
Sixty promising genotypes were sent to KARI, Kenya with the coordination of National Wheat Coordinator,
NARC, Islamabad and CIMMYT Pakistan for screening against stem rust especially Ug-99 race. Among tested
entries,
two
entries
(V-70093 and V-10035) showed resistant to moderately resistant response.
Eighteen hundred and forty five entries were planted during 1 st week of June, 2014 in paired rows of 2 meter
length at Summer Agricultural Research Station, Kaghan. The results indicated that 115 entries showed highly
resistant response, 192 resistant, 189 moderately resistant while 164 entries showed susceptible response to
powdery mildew. Thirty six entries showed susceptible reaction to LR while all other entries showed tolerance
to yellow and stem rust.
Rust samples from different field locations were collected and increased on Morocco at Wheat Sub-Station,
Murree. After increase these samples were inoculated individually on differential sets for each rust (stem, leaf
and yellow rust). The data obtained from these differential sets revealed that RRTTF and 574232 races are
prevailing for stem and yellow rust, respectively, in the fields during season.
A set of 20 wheat advanced lines was sown in trays filled with peat moss as a medium. At two leaf stage the
germplasm was inoculated with stripe rust culture. Out of 20 lines 5 were resistant, 8 were moderately resistant
and 5 were susceptible.
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Out of 468 crosses, 353 crosses were selected on the basis of disease resistance and other agronomic traits.
Performance of commercial at Rice Research Institute, Kala Shah Kaku varieties and advanced lines is as
under:
Varieties/
Lines
V-11183
FSD-2008
V-08203
Punjab-2011
Galaxy-2013
Pasban-1990
Millat-2011
AARI-2011
Lasani-2008

Disease reaction
LR
YR
10MS
TMS
5MS
0
0
TMR
0
5MS
0
10MS
0
5MS
0
5MS
0
20MSS
0
5MS

Yield
(kg/ha)
5970
5865
5280
4870
4860
4790
4385
3780
3395

SENIOR SCIENTISTS
Dr. Ghulam Mahboob Subhani
Barley Botanist,
0300-6902066, subhani_1960@yahoo.com
Dr. Javed Ahmad
Wheat Botanist,
0321-7662504, javed1710@yahoo.com
Dr. Muhammad Munir
Durum Triticale Botanist,
0333-8993938, mianmunir786@yahoo.com
Dr. Arshad Mahmood
Plant Pathologist,
0301-7026081,
arshadmahmood_59@yahoo.com
Dr. Muhammad Abrar
Durum Technologist,
0300-7273025, mabrarft@yahoo.com
Mr. Ajnum Javed, Cereal Technologist,
0300-7242844,
anjumjaved95@yahoo.com
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OVERVIEW
Rice is an important food as well as cash crop of Pakistan. It was cultivated on 6.82 million acres in the country
occupying about 11% of total cultivated area during 2013-14 and produces 6.73 million metric tons of milled
rice. Approximately, 2/3rd of the produce is consumed domestically and the rest is surplus for export, which is
around 10% of the total rice trade in the world. Pakistan is the 4th largest rice exporting country in the world
after Thailand, Vietnam and India. During 2013-14, Pakistan earned $2.185 billion foreign exchange from the
export of rice. The province of the Punjab is the biggest producer of rice in the country and contributes 58% to
the national production while provinces of Sindh, Baluchistan and KPK contribute 33, 7 and 2%, respectively.
The main objective of Rice Research Institute, Kala Shah Kaku is the development of rice varieties which are
high yielding and of good quality. During 2013-14, PK-386 was approved by the Provincial Seed Council (PSC)
and released for commercial cultivation. The new variety is long grain, early maturing and high yielding nonbasmati fine rice variety.
RICE BREEDING

and 5.03 t/ha respectively. Check variety KSK-133
produced 4.96 t/ha (Fig. 2).

National uniform rice yield trial
In fine grain group, PK 8431-2-1-2-4 out-yielded the
check varieties at five locations throughout Pakistan
by producing 4.554 t/ha, while the check varieties
(Basmati-515 and Super-Basmati) produced 3.775
and 3.640 t/ha, respectively.

Regional adoptability yield trial
In fine grain group, 15 lines were tested including
Basmati-515 as check variety. Five lines viz. PK
8660-13-3-1, PK 8431-1-2-1-2-4, PK 8892-4-2-1-1,
PK 8647-11-1-1 and PK 8430-1-2-1-3 out-yielded the
check variety and gave yield of 4.29, 4.21, 4.20, 4.19
and 4.15 t/ha, respectively as compared to check
variety- Basmati-515 (4.07 t/ha) (Fig. 1).

Fig. 1. Yield comparison of fine grain lines.

In medium grain group, seven lines were tested
including the check variety KSK-133 Three lines viz.
KSK-466, KSK-462, and KSK-463 out yielded the
check variety by producing paddy yield of 5.38, 5.08
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selected. In F6, 36 lines were studied and 24 progeny
lines having genes Xa4, xa5, Xa7, xa13 and Xa21
have been harvested. Furthermore, IRBB 13, 21, 54,
57, 58, 64, 65 and 66 proved to be the best resistant
parents in local conditions.
Development of rice hybrids
In evaluation of new rice hybrid, twelve hybrids were
tested in replicated yield trial. LH-1 gave yield of 5.35
t/ha (Fig. 3) as compared to check variety Basmati385 (4.24 t/ha).
Fig. 2. Yield comparison of medium grain lines.

In case of medium hybrids (Fig. 4), LH-38 (6.15 t/ha)
LH-30 (5.67 t/ha), LH-18 (5.53 t/ha) outyielded the
check variety KSK-133 (5.17 t/ha).

Fine grain yield trial
Twenty eight newly selected uniform lines were
evaluated in yield trial in RCBD replicated thrice. Six
lines viz. PK 9194-54-1-1-2-2 (4.89), PS-4 (4.64), PK
9533-9-6-1-1 (4.54), PK 9321-11-2-1-1-1 (4.53), PK
9523-9-6-3-1 (4.46) and PK 9831-16-2 (4.35 t/ha)
out-yielded
the
check
variety
Basmati-515 (4.34 t/ha).

LH-1
5.35
(t/ha)

Basmati
385
4.24
(t/ha)

Medium grain yield trial
Nine uniform selected lines were tested in yield trial
in RCBD with three repeats. Statistical analysis of
paddy yield showed significant differences among
the varieties and two lines viz. PK 9693-10-1-1-1
(6.99 t/ha) and PK 9832-4-1 (5.92 t/ha) out yielded
the check variety KSK-133 (5.91 t/ha).

Fig. 3. Yield comparison of basmati hybrid.

6.4
6.2

Yield (t/ha)

6

Breeding Studies

5.6
5.4
5.2
5
4.8

Hybridization
To combat different problems like pest insects/
diseases, salinity, drought and to improve grain
quality and yield of Basmati rice, 348 crosses were
attempted and 324 successful crosses were
harvested for further evaluation.

4.6

LH-38

LH-30

LH-18

KSK 133

Fig. 4. Yield comparison of medium hybrids.

Effect of Gibralic acid (GA3) was studied and found
that a dose of 150 g/ha at 10% heading stage
significantly enhance the seed production. In seed
multiplication of CMS lines 2.5 kg seed of IR 58025A
and 6.0 kg seed of IR 75596A was produced. In seed
production of rice hybrids 3.0 kg seed of LH-1 and
7.0 kg seed of LH-18 was produced.

Detail of successful crosses
High yield
Grain quality
Bacterial leaf blight
Pest Insects
Aerobic
Salinity

5.8

114
50
50
40
40
30

Promising Lines

Development
of
BLB
resistant
basmati
varieties/lines
In F7, six lines were studied and five uniform lines
having genes Xa4, xa5, Xa7, xa13 and Xa21 were
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PK 8431-2-1-2-4: It is a high yielding basmati line
having yield potential of 6.4 t/ha with more than 7.70
mm average grain length (AGL). Cooking quality of
this line is good with cooked grain length “CGL“ of
13.7 mm. Due to its physicochemical properties; it is
suitable for making white as well as parboiling rice.

Yield (t/ha)

6
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5

ab

ab

bc

4

cd

de

de

e

e

3
2
1

PK 8892-2-4-1-3-1: This basmati line yields 6.5 t/ha
with more than 7.57 mm average grain length. The
cooking quality of this line is very good with 15.6 mm
CGL.

0

KSK 449: A high yielding medium grain line having
yield of more than 8.5 t/ha. Its average grain length is
7.04 mm with excellent cooking quality.

Fig. 5. Effect of transplanting date (14 July) on the
yield of fine grain lines/ varieties (LSD 0.72).

KSK 462: It is high yielding medium grain line having
yield of more than 8.0 t/ha. Its average grain length is
6.49 mm with excellent cooking quality.

Medium grain lines/varieties: The highest yield
(5.81 t/ha) was obtained in case of KSK-462 when
transplanted on 27th May followed by PK 8785-1-1
(5.78 t/ha) and KSK-133 (5.21 t/ha) when
transplanted on 18th June (Fig. 6). The lowest yield
was obtained in case of PK 7688-1-1 (3.05 t/ha)
when transplanted on 5th May. Almost all the lines
varieties exhibited the lowest paddy yield when
transplanted on 5th May.

KSK 464: A high yielding medium grain line having
yield of more than 8.0 t/ha. Its average grain length is
7.03 mm with excellent cooking quality.
KSK 466: It is a medium grain line with yield of more
than 8.5 t/ha with grain length more than 7.6 mm with
very good cooking quality.

7

LH 18: A high yielding locally developed rice hybrid
with grain yield potential of more than 12 t/ha. Its
grain length is more than 7.2 mm with good
cooking quality.

Yield (t/ha)

6

AGRONOMY
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Effect of transplanting dates on the rice yield

1
0

Fine grain lines/varieties: The study was aimed to
find out the optimum period of transplanting for fine
and medium grain lines/ varieties to harvest
maximum paddy yield of quality rice. For this
purpose, an experiment was laid out in RCBD
(factorial) replicated thrice with standard crop
management practices.

Fig. 6.

The maximum yield (Fig. 5) was achieved with PK
8660-13-3-1 (4.99 t/ha) that was followed by PK
8662-12-2 (4.91 t/ha), PK 10052-1 (4.78 t/ha) and
Basmati-515 (4.42 t/ha) when transplanted on 14th
July and these were statistically at par with each
other. The lowest paddy yield was recorded in case
of PK 8971-24-3-1-19 (3.07 t/ha). Almost all the
lines/ varieties expressed the lowest paddy yield
(<3 t/ha) when transplanted on 1st June.

Effect of transplanting date (27 May) on yield
of medium grain lines/ varieties (LSD 0.67).

Efficacy of post- emergence herbicides for weeds
control in transplanted rice
The experiment was laid out in RCBD with three
replications to explore the appropriate herbicides for
effective weed control in transplanted rice. Postemergence herbicides were sprayed 17 days
after transplanting.
The results (Fig. 7) revealed that among herbicides
Bluebell 30% WDG (Bispyribac sodium +
Bensulfuron - methyl) @ 200 g/ha expressed the
best weed control (89.77%).
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Fig. 9. Response of fine grain lines at different salinity
levels.

Fig. 7. Effectiveness of post-emergence herbicides in
rice (LSD 5.91)

Only four medium grain rice lines/varieties (Fig. 9)
viz. PK 7688-1-1-2-2, PK 8649-5-1-1-2, PK 9118-23-3-1-1-9 and KSK-481 along with four fine grain rice
lines/varieties (PK 8431-6-1-1-1-1, PK 8971-22-1-18,
PK 8745-11-1-4-1 and PK 10052-1) were found
moderately resistant at EC 7.5 dS/m.

SOIL CHEMISTRY
Screening of rice lines/varieties against salinity in
nutrient culture solution
This trial was conducted to select salt tolerant local
rice lines/varieties to be used in breeding program.
The salinity levels of the nutrient culture solution
were maintained by adding mixture of salts (NaCI +
Na2SO4 + CaCI2+ MgSO4) up to EC 2.5, 5.0 and 7.5
dS/m. After six weeks, the observations on salt
tolerance were recorded which revealed that none
of the medium grain (Fig. 8) or fine grain rice
line/variety was resistant against EC 7.5, 5 and 2.5
dS/m.

However, at EC level of 5 dS/m, nine medium grain
rice lines/varieties (PK 7688-1-1-2-2, PK 8649-5-11-2, PK 9118-2-3-3-1-1-9, KSK-481, KSK-459, KSK133, KSK-471, IR-2009 and KSK-434) along with
eleven fine grain rice lines/ varieties (PK 8431-6-1-11-1,
PK
8971-22-1-18,
PK
8745-11-1-4-1,
PK 10052-1, PK 9256-14-1-1, SR-12, SR-13,
Shaheen Basmati, Basmati 385, PK 8685-5-1-1-1
and PK 8809-3-1-1-1) were found moderately
resistant (Fig. 13).
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12

12
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Similarly, in case of EC (2.5 dS/m), eleven medium
grain rice lines/varieties viz. PK 7688-1-1-2-2, PK
8649-5-1-1-2, PK 9118-2-3-3-1-1-9, KSK-481, KSK459, KSK-133, KSK-471, IR-2009, KSK-434, KS-282
and KSK-477 along with thirteen fine grain rice
lines/varieties viz. PK 8431-6-1-1-1-1, PK 8971-22-118, PK 8745-11-1-4-1, PK 10052-1, PK 9256-14-1-1,
SR-12, SR-13, Shaheen Basmati, Basmati-385, PK
8685-5-1-1-1, PK 8809-3-1-1-1, Super Basmati and
PK 8892-4-2-1-1 were found moderately resistant in
nutrient culture solution (Fig. 12).
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Bio-fortification of fine and medium rice varieties
with zinc and iron
The objective of the trial was to assess response of
some fine and medium grain rice varieties to Zn and
Fe application for bio-fortification of rice grains. For
this purpose the leaves and grains of three fine and
medium grain rice varieties were strengthened with
zinc and iron in RCBD lay out replicated thrice. Rice
leaves analysis (Fig. 14) showed that percent
increase in Zn and Fe concentration was highest
(76.21 and 77.09%, respectively) in Super Basmati.

Fig. 8. Response of medium grain lines at different
salinity levels.

26

AARI Annual Report 2013-14
Rice grain analysis (Fig. 10) showed that percent
increase in Zn and Fe concentration (ppm) was also
highest in Super Basmati (41.79 and 29.52%,
respectively).

Percent increase

100

From Kala Shah Kaku site (Fig. 12), maximum which
is statistically higher than T1 (control) and T2 having
paddy yield of 2.29 and 3.44 t/ha, respectively and at
par with T4 and T5 having paddy yields of 4.35 and
4.45 t/ha, respectively.

Super Basmati
Basmati 386

50

0

Zinc

Iron

Zinc

Iron

GRAINS
Fig. 10. Effect ofLEAVES
bio-fortification with
Zn and Fe in
leaves and grains of fine rice varieties.

Similarly in case of medium grain rice varieties (Fig.
11), rice leave analysis showed that percent increase
in Zn and Fe concentration was highest in KSK-434
(37.23 and 89.38%, respectively). Rice grain analysis
showed that percent increase in Zn and Fe
concentration (ppm) was highest in KSK-434 (20.53
and 22.54%, respectively).
100

At Faisalabad site (Fig. 13), maximum paddy yield
was obtained from T3 (2.38 t/ha) having paddy yield
of 1.20 and 1.85 t/ha, respectively and at par with T 4
and T5 having paddy yields of 2.16 and 2.03 t/ha,
respectively.

KSK 434
KSK 133

80

Percent increase

Fig. 12. Effect of different fertilizer models on Paddy
yield at Kala Shah Kaku (LSD 0.6892).

60
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LEAVES
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Fig. 11. Effect of bio-fortification with Zn and Fe in leaves
and grains of rice of medium rice varieties.

Fig. 13. Effect of different fertilizer models on paddy
yield at Faisalabad (LSD 0.4983).

Evaluation of different models of fertilizers for
yield prediction of rice
This study was planned to verify various models for
rice yield prediction. The experiment was laid out at
two sites i.e. at RRI, KSK and at AARI, Faisalabad.
For this purpose five different fertilizer treatments
kg/ha were tested for yield prediction of Super
Basmati.

ENTOMOLOGY
Screening of insecticides for the effective control of
rice leaffolder (Cnaphalocrocis medinalis) under
field conditions
To observe the efficacy of different insecticides for
the effective control of rice leaffolder, six insecticides
along with standard treatments and a control were
tested for their effectiveness against rice leaffolder
on Basmati-515 using standard agronomic practices
under field conditions in RCBD layout replicated
thrice. The results (Fig. 14) revealed that all the test
insecticides significantly suppressed the leaffolder
infestation than control and statistically at par with
respect to their relative progression (0.01, 0.02, 0.06,
0.06, 0.08, 0.16 mean number of infestation/plant,
respectively) as compared to control (1.54 mean
number of infestation/plant).

T1:
T2:
T3:
T4:

Control (0-0-0 NPK)
Farmer practice (90-0-0 NPK)
Departmental recommendation (150-90-60 NPK)
University model (165-84-0 NPK) for RRI, KSK
(208-106-0 NPK) and for Faisalabad site
T5: FFC model (143-35-50 NPK) for RRI, KSK site
and (143-69-23 NPK) for Faisalabad site.
For T4 and T5, fertilizer rates were calculated after
basal analysis of soils from both sites and fixing the
target yield of 5.53 t/ha. The experiments were laid
out in RCBD, replicated thrice.
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Fig. 16. Response of lines/varieties against leaffolder.

Fig. 14. Post- treatment relative progression in infestation
of leaf folder (LSD 0.533).

Studies on the faunal diversity associated with rice
ecosystem
The faunal diversity (insects/pests) of rice ecosystem
was studied and the following insect predators were
collected, documented, photographed and preserved
for reference. Ladybird beetle (Fig. 17) is generalist
predator of leaffolders, leafhoppers, planthoppers
and leaf feeding insects. Rove Beetle (Fig. 18)
predates on caterpillars of leaffolders, stem borers.
Similarly, preying mantid (Fig. 19) predates on
grasshoppers, caterpillars.

Similarly, percent effectiveness of insecticides (Fig.
15) showed that all the insecticides effectively control
the target pest insect than untreated check and
among insecticides Blackgold, Padan, Ferterra and
Virtako significantly control the leaffolder population
than Regent and at par with Shark.

Fig. 17. Coccinella septempunctata.
Fig.

15 Post-treatment percent effectiveness of
insecticides against leaffolder with respect to
control (LSD 6.184).

Screening of breeding material for resistance
against rice leaffolder (Cnaphalocrocis medinalis)
under field conditions
Twenty six grain rice lines/varieties of both the
medium and fine rice of local origin were tested and
analyzed for their respective response against
leaffolder by using Standard Evaluation System for
Rice, 2002 developed by the IRRI, Philippine.
Keeping in view the percentage infestation of rice
leaffolder (Fig. 16), two fine lines (PK 8971-22-1-18
and PK 8892-4-2-1-1) and three medium lines (PK
7688-1-1-2-2, PK 9118-2-3-3-1-1-9 and KSK-478)
behaved as a moderately resistant.

Fig. 18.
Aleochara bilineata

Fig. 19.
Creoboter meleagris

PLANT PATHOLOGY
Screening of rice lines/varieties against rice blast
(Pyricularia oryzae)
One hundred six lines/varieties were screened for
their resistance against rice blast for use in the
breeding programme.
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Fig. 21. Response of lines/varieties against rice stem rot.
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Susceptible
Fig. 20. Response of lines/varieties against rice blast.

Eight lines/varieties (Fig. 21), viz., KSK-464, KSK471, KSK-473, KSK-474, KSK-475, PK 8662-15-2-1,
PK-9224 and KSK-468 were found resistant against
the disease.

According to the results (Fig. 20), ten lines/varieties
viz. KSK-460, KSK-462, KSK-463, KSK-470, KSK471, KSK-472, PK 8685-5-1-1-1, KSK-481, KSK-466
and PK 8971-22-1-18 were found resistant against
blast.

Efficacy of different spray fungicides for the control
of blast (Pyricularia oryzae) disease
Seven fungicides excluding control were tested for
their effectiveness against paddy blast in RCBD lay
out with four replications on Basmati C-622. Test
fungicides were sprayed at late booting stage and
four days after panicle emergence.

Screening of rice lines/varieties against bacterial
leaf blight (Xanthomonas oryzae pv. oryzae)
disease
One hundred six lines/varieties were screened for
their resistance against bacterial leaf blight to find out
resistant sources, against the disease. Assessment
of test lines/varieties was done following the
Standard Evaluation System for rice (IRRI, 2002).

According to the data (Fig. 22) all the fungicides
resulted in lower disease incidence as compared to
control (65.44%).

According to the results, nine lines/varieties viz.
KSK-470, KSK-471, KSK-472, KSK-468, PK 8650-61-1-1-1, PK 8644-1-3-3, PK 7837-11-1-1-1-3-1, KSK481 and PK-10050-6 were found resistant against
the disease. Moderately resistant, moderately
susceptible, susceptible and highly susceptible
reactions were recorded in 28, 64, 3 and 2
lines/varieties respectively.

g

Disease incidence %age

70.00

Screening of genetic stock against stem rot
(Sclerotium oryzae) disease
One hundred six lines/varieties were screened
against stem rot to find out resistant source, against
the disease. Disease incidence data was recorded at
maturity and the varieties were assessed following
the SES for Rice (IRRI, 2002).
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Fig. 22. Efficacy of different fungicides for the control of
blast (LSD 2.33).

Lowest disease incidence (10.10%) was recorded in
treatment sprayed with a mix of Score + Nativo
followed by 11.3 and 14% disease incidence in
Surpunch and Gemsstar treatments, respectively.
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Effect of different chemicals on bacterial leaf blight
(Xanthomonas oryzae pv oryzae)
Seven chemicals were tested against bacterial leaf
blight (BLB) in RCBD layout with four replications
using Basmati-2000. Data on BLB disease incidence
were recorded 21 day after inoculation. According to
the data (Fig. 23), all the chemicals resulted in
significantly lower disease incidence. The lowest
disease (10.73%) was recorded in Surpunch
treatment followed by copper oxychloride (12.23%)
against 65.10% disease in the untreated control.

RICE PRODUCTION TECHNOLOGY

Effect of transplanting date on the quality
characteristics of different fine grain rice lines
Maximum total milled rice (TMR) of 70.7% was
recorded at transplanting date of 5th August 2013
(Fig. 25) followed by 14th July 2013 (70.6%).
1st
June
41.3

14th
July
54.3%

23rd
June
46.6

5th
August
52.5%

Fig. 25. Head rice recovery on the basis of date of
transplanting.
Fig. 23. Efficacy of different chemicals for the control of
BLB (LSD 313).

Similarly, maximum head rice (HR) was observed
(Fig. 26) in case of transplanting date 14th July
(54.3%) followed by 5th August 2013 (52.5%). This
reflects that fine grain lines performed better when
transplanted on July 14 than August 5.

Efficacy of different spray fungicides for the control
of brown leaf spot of rice (Helminthosporium
oryzae)
Eleven fungicides were tested for their effectiveness
against brown leaf spot of rice in RCBD lay out with
three repeats on Basmati-2000. Data on brown leaf
spot disease incidence were recorded from booting
to flowering stage. According to the data (Fig. 24),
Nativo gave the best results with the lowest disease
incidence (10.86%) followed by statistically similar
Surpunch (11.76%), Kumulus (12.33%) and Score
(13.96%).

15
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Fig. 26. CGL on the basis of transplanting date.

Maximum cooked grain length (CGL) of 14.8 mm
with minimum bursting (2.6%) was recorded for
transplanting date 5th August followed by
transplanting date 14th July with 13.9 mm CGL and
6.1% bursting (Fig. 27).

cd ef

Fig. 24. Efficacy of different fungicides for the control of
BLS (LSD 1.46).
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5th
August
2.6%

1st
June
15.5

23rd
June
14.7

Medium grain yield trial: In medium grain yield trial
(MGYT A), maximum average grain length was
recorded for line PK 9832-4-1 (8.29 mm) followed by
PK 9847-10-1 (8.28 mm). However, maximum
cooked grain length (CGL) was recorded in case of
PK 9653-10-1-1-1 (15.5 mm) followed by line PK
9847-10-1 (14.7 mm).

14th
Julyt
6.1%

14

Fig. 27. Bursting (%) on the basis of transplanting date.
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Cooking Quality

10

Studies on the physical and cooking characteristics
of rice lines
Observational lines: In observational lines (OL), 80
advanced breeding lines including standard check
varieties (Basmati-515 and KS-282) were evaluated
for physical characteristics and cooking quality.
Twenty three lines were graded as extra-long grain
and eight as long grain rice on the basis of national
grading standards for rice while remaining lines were
rejected on the basis of cooking quality.
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Fig. 29. Cooking quality performance of MGYT-B.

In MGYT B (Fig. 29), maximum average grain length
(AGL) of was observed in PK 9586-8-2 (7.97 mm)
followed by PK 9118-2-3-1-19 (7.91 mm). Similarly,
maximum cooked grain length (CGL) was recorded in PK
9586-8-2 (13.0 mm) followed by line PK 9118-2-3-1-19
(12.5 mm). However, maximum elongation ratio (E/R)
was exhibited by line KSK-476 (1.836) followed by
KSK-481 (1.761).

The results revealed (Fig. 28) that maximum grain
length (9.04 mm) was observed in OL-91 followed
by OL-23 (8.42 mm). Moreover, maximum cooked
grain length (CGL) was observed in OL-23 (18.0
mm) followed by OL-28 (16.5 mm). Furthermore,
maximum elongation ratio was recorded in case of
OL-23 (2.138) followed by OL-28 (2.075). Among all
lines, OL-23, OL-28, OL-2 and OL-108 performed
well exceeding the quality characteristics of
standard check varieties.
CGL (mm)
Bursting (%)

Length (mm) &Bursting %

20

E/R
Length (mm)

In MGYT C, maximum AGL was exhibited by KSK-473
(7.05 mm) along with maximum CGL (12.5 mm)
followed by KSK-485 (11.9 mm). However, maximum
elongation ratio (1.803) was recorded in case of KSK
471.

8.6

18

8.4

16

8.2

14

8

Fine grain yield trial: In fine grain yield trial (FGYT
A), maximum AGL was observed in PK 10001-3-1
(9.00 mm) followed by PK 9736-3-2-1 (8.96 mm).
Similarly, maximum CGL was also shown by same
line PK 9736-3-2-1 (17.5 mm) followed by PS-3 (17.4
mm). However, maximum elongation ratio was
reflected by BLB-6 (2.088) followed by BLB-3
(2.059).
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OL-23

OL-28 OL-108 Bas. 515 OL-2

Fig. 28. Cooking quality of top observational lines.

In FGYT B (Fig. 30), maximum AGL was recorded in
line PK 9653-10-1 (8.86 mm) followed by two lines
(PK 9832-4-1 and PK 9832-6-1) (8.50 mm) each.
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other hand, maximum AGL was exhibited by NIAB1175 (8.56 mm) followed by PK 8667-8-5-1-1 (8.22
mm).

E/R

Moreover, maximum CGL was recorded (Fig. 34) in
PK 8647-11-1-1 (18.2 mm) followed by line R-456
(16.5 mm). Similarly, maximum elongation ratio (Fig.
39) was exhibited by PK 8647-11-1-1 (2.239)
followed by R-456 (2.102).
70

Head rice (%)

60

Fig. 30. Cooking quality performance of top lines in
FGYT-B

Further, maximum CGL was observed in PB-11
(17.5 mm) followed by PK 9335-23-5-2-1 (16.0 mm).
Similarly, maximum elongation ratio (2.150) was
observed in the line PB-11 followed by PK 9335-235-2-1 (2.094).
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40
30
20
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0

In FGYT C-1, maximum AGL (8.59 mm) was
recorded in PK 8971-24-4-1-20. Similarly, maximum
CGL was shown by PK 10030-6 (17.0 mm).
However, maximum elongation ratio (2.114) was
observed in the line PK 8971-22-1-1-24 followed by
PK 8971-24-3-1-2-19 (2.108). In FGYT C-2, PK
8749-2-4-5-1 exhibited maximum AGL (8.31 mm)
followed by PK 8685-5-1-1-1-1 (8.22 mm), however,
maximum CGL (16.0 mm) was observed in PK 87492-4-5-1 followed by PK 8892-4-2-1-1 (14.8 mm).
Similarly, maximum elongation ratio was reflected by
the line PK 8749-2-4-5-1 (1.925) followed by both PK
8892-4-2-1-1 and PK 3810-30-1 (1.839).

Fig. 31. Head rice recovery of top performing lines
(Medium)
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NATIONAL UNIFORM YIELD TRIALS
Medium grain lines: In national uniform yield trials
(NUYT) in case of medium grain lines (Fig. 31),
maximum HR was reflected by DR-59 (64%).
Similarly, maximum AGL was exhibited by DR-59
(7.71 mm).

Fig. 32. Cooking quality of top performing lines (Medium)

KSK-463 (Fig. 32) exhibited maximum CGL (15.0
mm). However, maximum elongation ratio was
shown by line Rustum Dhan (2.198) followed by
KSK-462 and KSK-463 (2.160 and 2.116,
respectively).
Fine grain lines: In fine grain national uniform yield
trial (Fig. 33), maximum head rice recovery was
exhibited by the line PK 8647-11-1-1 (62%). On the
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OVERVIEW
Sugarcane Section became a component of Ayub Agricultural Research Institute, Faisalabad in 1962 and was
upgraded as Sugarcane Research Institute, Faisalabad in 1978. Sugarcane as a cash crop plays a pivotal role
in our national economy after cotton. It has 0.8% share in Gross National Product (GNP). During 2013-14
sugarcane was cultivated on an area of 757 thousand hectare with a production of 43.70 million tones with an
average cane yield of 62.60 t/ha in Punjab. It provides raw material to sugarcane industry in particular and
chemical and paper industries in general. The sugarcane tops serve as fodder during scarcity of fodder in
winter. The Research work was focused on the main objectives of the evolution of high cane and sugar
yielding, disease and insect pests resistant varieties besides the development of improved production
technology. Multi-aspects experiments were undertaken on different disciplines viz. sugarcane breeding,
agronomy, plant pathology, entomology and sugarcane technology. One new elite sugarcane variety CPF-248
has been approved during 2013.
BREEDING
Study of synchronization of cane flowering and
hybridization of desirable clones.
Sugarcane Breeding Sub-Station (SBSS), Murree
comprised two experimental sites, Pail and
Charrapani. Prime objective of this breeding substation is to produce viable fuzz that can lead to the
emergence of new high yielding economic produce.
To attain the desired objective, in 2013, 47 out of 167
sugarcane breeding lines/varieties developed 1000
arrows. Other than fuzz production, SBSS is
maintaining a considerable sugarcane germ-plasm
(Fig. 1) currently there are 167 different sugarcane
breeding lines/varieties maintained at this substation. Nursery was also raised for first time. Fuzz
produced locally in open pollination and imported
from Sri Lanka (30 crosses) was sown at Charrapani
site. Imported fuzz developed 3683 seedlings
whereas 215 seedlings obtained from fuzz
developed locally. Seedlings developed were shifted
to Sugarcane Research Institute, Faisalabad for
further studies.

Fig. 1. Germ-plasm at SBSS, Murree

Collection and growing of sugarcane fuzz and
transplantation of seedlings into the field.
During the year 2013, 462 crosses from the fuzz of
Sri Lanka, South Africa, Sindh and Murree (Pakistan)
were grown in the research area of Sugarcane
Research Institute, Faisalabad. Eighty thousand five
hundred and thirty six only seedlings raised were
shifted to field for further evaluation.
Study of sugarcane seedlings in field and
selection of superior plants.
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During the year 2013, 23530 seedlings were shifted
in the field for evaluation. From these seedlings 977
superior seedling plants were promoted to clonel
nursery-I.

basis of their poor performance regarding yield,
quality and disease/pest reaction etc.
Final varietal trial 2013-14 (Set-I and Set-II)
In this experiment, twenty one clones were
compared with standard varieties HSF-240 and
CPF-247 in two sets having 11 in Set I and 10
clones in Set II, respectively. The experiment was
laid out in RCBD with five repeats (2 for periodic
juice analysis) having a net plot size of 4 m x 9.6
m. Out of 11 clones in set I, 5 were rejected while
in set II, out of 10 clones, 3 were rejected due to
their susceptibility to insect pest and diseases
and low cane and sugar recovery. Six clones
namely S2008-Aus-129, S2008-Aus-130, S2008Aus-133, S2008-Aus-134, S2008-Aus-138 and
S2008-Aus-190 in set I and seven clones S2008SP-93, S2006-US-272, S2006-US-658, S2008-FD19, S2008-M-38, S2008-M-42 and S2008-Aus-107
in set II were retained for further studies.

Nursery-I (N-I): In Nursery-I, (2012-13), 1425 clones
received from seedling, were tested in a single row
non-replicated experiment having a net plot size of 4
x 1.2 m. These clones were compared with standard
varieties of HSF-240 and SPF-245, keeping in view
the desirable characters, such as growth vigour,
erectness, brix % age, resistance to frost, lodging,
insect pests and diseases.
The brix was recorded by hand refracto-meter. After
comparing
the
quantitative
and
qualitative
characters, 140 clones were selected and promoted
to Nursery-II while 1285 clones were rejected due to
undesirable characters.
Nursery-II (N-II): In Nursery-II, (2012-13), 185
clones were sown in a non-replicated experiment
having a net plot size of 4 x 2.4m. These clones
were compared with standard varieties of HSF-240
and CPF-247, keeping in view the desirable
characters, such as growth vigour, erectness,
resistance to frost, lodging, insect pests and
diseases and brix %age. The brix was recorded by
hand refracto-meter.

Performance of different promising sugarcane
clones sown in autumn season.
Eleven promising sugarcane clones were sown in
autumn to compare their yield and quality. The
variety S2008-Aus-133 gave the maximum stripped
cane yield of 131.33 t/ha having 19.30 t/ha sugar
yield. S2008-Aus-138 was also statistically at par
with S2008-Aus-133.
National uniform varietal yield trial (plant crop

After comparing the quantitative and qualitative
characters, 30 clones were selected and promoted to
Nursery-III or preliminary varietal yield trial while 155
clones were rejected due to undesirable characters.

Set-I and Set-II: The Set-I (1st year) comprising 9
varieties/promising lines, was laid out during
Autumn- 2012. The promising line YTTh-55
produced significantly the highest cane yield of
124.66 t/ha with sugar yield of 14.63 t/ha. Whereas,
the lowest cane and sugar yield of 87.45 and 8.26
t/ha was produced by clone SPSG-24. In set-II 2nd
year study, 9 varieties/promising lines were also
tested during Autumn-2012. The promising line
S2006-US-272 produced significantly the highest
cane yield of 132.70 t/ha with sugar yield 17.28 t/ha.
The minimum cane yield of 95.49 t/ha and minimum
sugar yield of 1024 t/ha was produced by clone
CSSG-212.

Preliminary varietal yield trial 2013-14
(Nursery-III) One set of preliminary varietal yield
trials (N-III) consisting of 11 test entries and one
check variety HSF-240 were laid out in RCBD with 3
replications. Out of which 3 clones were selected and
shifted to semi-final varietal trial for further study on
the basis of good performance, while remaining 8
clones were rejected due to poor performance/
disease/insect infestation.
Semi-final varietal trial
Eighteen clones were tested against two standard
varieties HSF-240 and CPF-247 in two sets. In set I,
one clone namely S2008-Mau-34 was promoted to
final varietal trials. Three clones namely S2008-FD17, S2008-Mau-55 and SL-96-128 were retained for
further studies. In set II, four clones S2009-SA-57,
S2009-SA-79, S2009-SA-111 and S2009-SA-169
were promoted to final varietal trial and four clones
(S2009-SA-8, S2009-SA-41, S2009-SA-67 and
S2009-SA-171) were retained for further studies.
While the remaining clones were rejected on the

Zonal varietal trials under PARB project No. 163
During year 2013-14, zonal trials were conducted
consisting of nine advanced lines of sugarcane along
with three standard check varieties on eleven diverse
locations in RCBD with three replications. To find out
most suitable varieties for various agronomic traits
alongwith insect and disease resistance and to
identify site-specific varieties in different ecological
zones of Punjab. The studies were carried out under
PARB Project No. 163.
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other clones while irrigation coefficients have no
effect on sugar recovery.
Effect of harvesting dates on yield and quality of
different sugarcane varieties in ratoon crop
The trial was carried out to evaluate the ratooning
ability of various sugarcane clones at different
harvesting times of plant crop i.e. one month interval
from 15th November 2013 to 15th March 2014. On an
average, all the clones exhibited highest ratoon cane
yield when planted crop was harvested on 15th
February and was maximum (100.7 t/ha) in
subsequent ratoon of S2006US-832 as against the
minimum (51.4 t/ha) for S2006 US-469 when
ratooned on 15th December.

Out of nine clones studied at eleven locations
throughout Punjab, the promising clone S2003-US127 gave maximum cane yield of 160 t/ha (21.51%
over control). S2008-FD-19, S2003-US-633, S2006US-272, S2006-US-658, S2003-US-778, and S2006US-832 were also good in yield and sugar recovery.
AGRONOMY
Weed-crop competition studies in sugarcane
grown at different nitrogen levels
The trial was conducted to find out the most critical
weed-crop competition periods for sugarcane crop.
Maximum cane yield (97.75 t/ha) was recorded when
sugarcane crop was kept weed free throughout the
growing season and nitrogen was applied @ 284
kg/ha. It was statistically at par where the weeds
were allowed to grow for 30 DAS and nitrogen was
applied @ 284 kg/ha. It was also statistically at par
with those plots where sugarcane crop which was
kept weeds free throughout the growing season and
nitrogen was applied @ 226 kg/ ha.

Ratooning ability of promising sugarcane clones
The experiment was conducted to study the
ratooning potential of various clones of final
varietal trial during 2012-13. This trial was the
subsequent ratoon crop (Fig. 2) in this study, 11
clones in Set-I and 12 in Set-II were checked
against standard varieties HSF- 240 and CPF-247.
In Set-I, the clone S2008-Aus-130 was found to be
superior with highest cane yield of 106.3 t/ha as
against the lowest (33.4 t/ha) for S2008-Aus-135.
Whereas in Set-II, the highest cane yield of 122.2
t/ha was recorded in plots of S2006 US-272 and
lowest (64.6 t/ha) for S2006 SP-93.

Effects of Moringa and Brassica leaf extracts on
cane yield and sugar recovery
The trial was conducted to find out the response of
sugarcane to foliar application of Moringa and
Brassica extracts for yield enhancement. Maximum
cane yield (98.30 t/ha) was recorded when two
sprays of Moringa + Brassica 45 and 90 DAS were
applied.
Performance of promising sugar-cane clones
under different irrigation regimes
The trial was laid out in RCBD under split plot
arrangement having three repeats with a plot size
of 9.6 m × 4 m. The crop was planted on
20.03.2013. Three irrigation levels 1.0, 0.8 and 0.6
co-efficient were kept in main plots while the 5
clones (S2003-US-633, S2006-SP-93, S2006-US658, S2007-Aus-384 and CPF-247) were planted in
sub plots. Irrigation scheduling with respect to
co-efficient was started after earthing up of crop.

Fig. 2. Ratoon crop of CPF-247.
Managing the plant population of sugarcane through
different planting/ placement techniques
To find out the most suitable planting/sett
placement technique, a trial was laid out at farm
area of Sugarcane Research Institute, Faisalabad
under randomized complete block design with
split plot arrangement having three repeats. Four
planting techniques i.e. 4 ft apart, 4.5 ft apart, 5 ft
apart planting and pit planting (5 ft × 2.5 ft) were
kept in main plot while the varying seed rates viz.
50000, 60000, 70000 and 80000 triple budded
setts (TBS)/ha, were used in sub plots. The clone
S2006-US-272 was selected for planting and setts
were placed across the length of furrows. Data
regarding germination and tillering were taken

Results showed that germination of all
clones/varieties were between 35-38%. CPF 247
produced maximum number of millable canes
(116435) followed by S2006-US-658 (109490)
while the later produced maximum cane yield
(112.7 t/ha) among other clones. On the other
hand highest cane yield (98.12 t/ha) was noted in
1.0 coefficient followed by 0.8 (89.66 t/ha) and 0.6
coefficient (83.96 t/ ha). The clone S2003-US-633
excelled in sugarcane recovery (14.56%) over
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during formative phase, while cane count, cane
yield and quality parameters, at the time of
harvest.

treatment T3 (chisel ploughing in trenches before
planting) surpassed the other treatments by
producing cane yield of 105.09 t/ha while the
minimum cane yield of 83.69 t/ha was obtained in T 1
where no chiseling was practiced.
Effect of different times of modus application on
sugarcane clones/varieties
Experiment was carried out to evaluate the suitable
time of “Modus” application for the control of lodging
in promising sugarcane clones and was laid out in
RCBD having three repeats with a plot size of 7.2 m
x 4 m. By keeping sugarcane clones in main plots
while Modus application timings in subplots. Varieties
differed significantly in terms of cane count and yield
and the highest cane count (112.64, 000/ha) and
yield (105.39 t/ha) was in clone S2003-US-704 while
the lowest cane count (98.66, 000/ha) and yield
(91.68 t/ha) in clone S2003-US-633. The maximum
cane count (121.34, 000/ha) and yield (111.48 t/ha)
was recorded in T3 where Modus was applied at 75
days after planting and the minimum cane count
(89.09, 000 /ha) and cane yield (86.32 t/ha) was
observed in T5 (control). Varieties did not differ in
sugar yield while time of Modus application
significantly affected sugar yield and the maximum
sugar yield (15.48 t/ha) was noted in T 3 where
Modus was applied 75 days after planting. The
minimum sugar yield of 12.15 t ha-1 was observed in
T5 (control). Varieties differed significantly in lodging
control and the maximum lodging (4.9) was observed
in clone S2003-US-633 while the minimum lodging
(1.72) was noted in CPF-247. The maximum lodging
(4.48) was occurred in T5 (control) while the
minimum lodging (2.56) was noticed in T 3 (Modus
spray at 75 DAP).

Fig. 3. Four feet apart planting method.
Data of the said experiment were analyzed
statistically using Fisher’s analysis of variance
technique and LSD test was used to compare
treatment means at 0.05 level of probability. It
was observed that planting techniques have no
significant effect over germination %.
Maximum number of millable canes were
observed in 4 feet apart planting method where
the seed rate 80000 TBS/ha was used while the
least were counted in 4.5 feet apart planting
method having 60000 TBS/ha. Four feet apart
planting method

Performance of spring planted sugarcane under
varying nitrogen levels
Experiment was conducted to evaluate the response
of sugarcane clones to various nitrogen rates. The
results revealed that Nitrogen has non-significant
effects on cane and sugar yields of the crop while the
varieties differed significantly in cane and sugar
yield, respectively. Interactive effect of N rates and
varieties showed that maximum cane count, cane
and sugar yield were produced by sugarcane clone
S2003-US-114 as compared to other sugarcane
clones at higher N rates.

Fig. 4. Sett placement.

produced maximum cane yield of 137.0 t/ha
under 80000 TBSs/ha followed by 50000 and
60000 TBSs/ha (121.8 t/ha and 115.7 t/ha,
respectively). Planting geometry and seed rate
have showed no effects over sugar recovery.

SUGARCANE TECHNOLOGY
Effect of varied chisel ploughing techniques on
the yield performance of sugarcane
This experiment was laid out in RCBD having four
repeats with a plot size of 10m x 7.2m. A promising
clone CPF-248 was planted on 20-03-2013 using
seed rate of 50000 TBS/ha. The results revealed that

Studies on the post harvest losses in yield and
quality of promising cane varieties
Five promising genotypes viz. S2003-US-778,
S2005-US-469, S2006-US-832, S2003-US-658 and
CPF-247 were tested during the year 2013-14 for
their post harvest losses up to 8 days after the
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harvest of crop. The loss in cane weight on average
basis was in the range of 4.19 to 5.45% during
storage for eight days, in S2003-US-658 maximum
loss in cane weight (9.00%) was recorded followed
by CPF-247 (8.34%), while minimum loss in cane
weight was recorded in S2003-US-778 (6.90%) on
8th day of storage after harvesting. Deterioration in
cane quality was higher during the months of
November (5.15%) and March (5.76%) due to high
temperature.

Qualitative evaluation of sugarcane clones at
various stages of variety evolution
Four sets of varieties were studied. In final varietal
trial Set-I and Set-II, the maximum CCS was shown
by S2008-Aus-172 and S2008-Mau-42 as 13.58 and
13.69%, respectively. Similarly, in semi-final varietal
trial, Set-I and Set-II, the highest CCS was recorded
in CPF-247 (12.95%) and S2009-SA-8 (13.58%),
respectively.

Regarding the loss of commercial cane sugar %age
by decreasing its units, the data exhibited the range
from 7.69 to 9.34% on 8th day of storage after
harvesting. S2003-US-778 and CPF-247 showed
maximum CCS i.e. 13.33, and 13.00% respectively
at 0 day at harvest. S2003-US-658 also showed
maximum loss in CCS %age (9.34%) followed by
CPF-247 (8.85%) and S2006-US-832 (8.30%) while
minimum loss in CCS was recorded in S2005-US469 (7.69%) at 8th day of harvest. Maximum loss was
recorded in the crop harvested during March due to
high temperature.

Screening of promising sugarcane lines for
gur quality
This experiment was conducted at sugarcane
research area, Faisalabad during 2013-14 under
normal field conditions to study the new promising
sugarcane varieties for their gur quality. Five different
promising lines/varieties (CPF-247, S2003-US-127
(CPF-249), S2003-US-114 (CPF-248), S2003-US633 and S2003-US-778) were used as test material.
The experimental genotypes were planted in RCBD
arrangement with three replications. Standard
sugarcane production technology was followed. All
the lines/varieties were harvested at the same time
during Spring-2014. Juice of each variety/clone was
extracted and analyzed for quality parameters and
gur was prepared separately under uniform
conditions with traditional method. The gur so
prepared was air dried and analyzed for moisture,
color, mineral matter, reducing sugars and net
rendements, before storage and recorded the
relevant data. The results revealed that sugarcane
line S2003-US-778 and CPF-247 gave significantly
higher gur (%) cane (12.95 and 12.65) with good
quality having light color (32.33 and 33.66
colorimetric units) and higher net rendements (66.26
and 61.11%) respectively. On the other hand
sugarcane variety CPF-248 (S2003-US-114) was
also found better with good keeping quality i.e. low
reducing sugar contents (5.14%) and higher net
rendements (61.66%) but remained at bottom with
respect to darker color (39.33 colorimetric units) as
compared to other lines/varieties. On account of
human nutritional aspect the sugarcane line S2003US-633 was found at the lowest level with respect to
net rendements (58.54%) as compared to other
lines/varieties under test.

Effect of NPK doses on yield and quality of
sugarcane promising line S2003-US-778
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This experiment was conducted at Sugarcane
Research Institute Farm, Faisalabad during 2013-14
under normal field conditions to test the various
levels of NPK on yield and quality parameters of
sugarcane promising line S2003-US-778. Four
different fertilizer levels i.e. NPK @ 84-56-56, 12684-84, 210-140-140 and 252-168-168 kg/ha were
compared with the standard NPK dose 168-112-112
kg/ha. Soil analysis was done before actual sowing.
The experimental crop was planted in RCBD
arrangement with 3 replications. The crop was
harvested during spring-2014 and data regarding
cane count, cane yield, commercial cane sugar and
sugar yield were recorded. Post harvest soil analysis
was also performed for various diagnostics.

This experiment was conducted at Farm of
Sugarcane Research Institute, Faisalabad during
2013-14 under normal field conditions to study the
effect of magnesium application with respect to yield
and quality parameters of sugarcane. Soil application
of mg @ 0, 2, 4, 6, 8 and 10 kg/ha in the form of
Magnesium Sulphate along with standard NPK dose
@ 168-112-112 kg/ha were tested on sugarcane
variety CPF-247. Pre-sowing soil nutritional level was
studied and the experimental crop was planted in
RCBD arrangement with 3 replications. The crop was
harvested during Spring-2014 and data regarding
cane count, cane yield, commercial cane sugar and
sugar yield were recorded. Post harvest soil analysis
was performed for various required diagnostics. The
results showed that mean maximum sugarcane yield
(89.90 t/ha) was obtained from the treatment where
magnesium was applied @ 10 kg/ha along with
standard NPK fertilizer application. Mean maximum
CCS (13.44%) and sugar recovery (12.63%) were
recorded in the treatment where Mg @ 6 kg/ha was
added to soil along with standard dose of NPK
fertilizers. Statistically, treatments showed nonsignificant effect with respect to yield and quality
parameters but about 1% increase in CCS and sugar
recovery
was
observed
due
to
magnesium application.

The results showed that mean maximum sugarcane
yield (90.07 t/ha) was obtained from the treatment
where fertilizer were applied @ NPK 252-168-168
kg/ha which remained statistically at par with 210140-140 and 168-112-112 kg/ha (recommended
dose) by yielding 89.52 and 85.25 t/ha, respectively.
The results regarding CCS and sugar recovery
remained statistically non-significant as compared to
standard fertilizer dose but mean maximum values of
CCS (15.06%) and sugar recovery (14.16%) were
obtained from the treatment where fertilizers were
applied @ NPK 210-140-140 kg/ha.

From the study it was concluded that sugarcane
quality with respect to CCS and sugar recovery was
improved by 1% with the application of magnesium
@ 6 kg/ha to soil along with standard fertilizer dose.
It is presumed that due to marginally high level of soil
pH of the area, the response of applied Mg remained
non-significant. However, ratoon crop will be raised
and response study will be conducted.

From the study it was concluded that the standard
fertilizer dose NPK @ 168-112-112 kg/ha is
economically best for getting maximum sugarcane
yield and sugar recovery from the promising
sugarcane line S2003-US-778.

SUGARCANE PATHOLOGY
Effect of magnesium on yield and quality of
sugarcane

Main emphasis was given to the selection of disease
resistant/tolerant varieties/lines at various selection
stages under natural as well as under
artificial inoculations.
Screening of sugarcane lines against red rot
(Collectotrichum falcatum Went)
Two hundred and eighty nine sugarcane lines were
subjected to artificial inoculations. The test lines were
injected with disease inoculum using plug technique.
Among 289 lines, 149 were found resistant, 64
moderately resistant, 16 moderately susceptible and
60 susceptible.
Screening of sugarcane lines against whip smut
caused by Ustillago scitaminea
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Forty five sugarcane lines were screened out by
artificial inoculation. Setts were dipped in spore
suspension of Ustillago scitaminea at sowing time.
Out of 45 lines, 24 were found resistant, 14
moderately resistant, 4 moderately susceptible and 3
were found susceptible.
Screening of sugarcane lines against pokkah
boeing caused by Fusarium moniliformae
Forty five sugarcane lines were screened out by
injecting causal organism near the growing points of
standing canes. Assessment of the disease was
made on the basis of disease appearance. Among
the 45 lines 36 were found resistant, 5 moderately
resistant and 4 were susceptible.

Fig. 5. Sugarcane pyrilla.

Eighteen varieties/advance lines in (NUVYT) were
screened for resistance against sugarcane borers
viz. top borer, stem borer and root borer and 17 were
found resistant and 1 moderately resistant against
sugarcane borer borers.

Screening of sugarcane lines against red stripe
caused by Xanthomonas rubrillineans
Forty five sugarcane lines were screened out by
injecting causal bacterium near the growing points of
standing canes. Assessment of the disease was
made on the basis of reddish streaks and top rotting.
Out of 45 lines 39 were found resistant, 2 moderately
resistant, 2 moderately susceptible and 2
were susceptible.

Efficacy of different insecticides applied through
flood irrigation against sugarcane pyrilla.
Five insecticides viz. Chloropyriphos 40 EC @ 5
L/ha, Fipronil 5 EC @ 2.5 L/ha, Fipronil 5 EC @ 2.40
L/ha, Bifenthrin 10 EC @1.25 L/ha and Confidor 200
SL @1.25 L/ha were applied through flood irrigation
against Pyrilla (Fig. 5) on CPF-248. The trial was laid
out in RCBD, replicated thrice at Farm of Sugarcane
Research Institute, Faisalabad during the month of
August, 2013. Chloropyriphos 40 EC showed highest
population reduction %age (70.84%) after 5 days of
application which found statistically at par with
Confidor 200 SL (70.50%) and Fipronil 5 SC
(68.20%).

Reaction of sugarcane promising lines to
different strains/isolate of red rot disease
Thirteen lines were screened against four isolates of
red rot pathogens i.e. CF-1148, CF-234, CF-285 and
CF-718. Out of these 4 lines showed resistant
reaction, 5 had mixed reaction and 4 were found to
be susceptible against the above mentioned isolates
of the disease.

The highest population reduction was also recorded
in plots treated by Chloropyriphos 40 EC (95.60%)
after 10 days of application and found statistically at
par with Confidor 200 SL (94.30%) and Bifenthrin 10
EC (92.71%) against 38.16% in control plots.

SUGARCANE ENTOMOLOGY
Screening of varieties/advance lines of final,
semi-final varietal trials against sugarcane borers
Forty seven varieties/advance lines in four sets in all
final and semi-final varietal trials were screened for
resistance against sugarcane borers viz. top, stem
and root borer. Forty varieties were found resistant, 5
moderately resistant and 2 moderately susceptible
against sugarcane borers.

SUGARCANE RESEARCH STATION, KHANPUR
AND SUGARCANE RESEARCH SUB-STATION,
BAHAWALPUR
Preliminary varietal trial of sugarcane
An experiment consisted of 8 sugarcane clones
including CPF-247 as standard was conducted. The
trial was laid out in RCBD with three replications with
a net plot size of 3.6 x 10 m. The statistical analysis
of the data depicted that the differences among final
cane yield of collated clone were gorgeous enough
to reach the level of significance. Sugarcane clone
S2008-Aus-134 gave the highest final cane yield of
107.17 t/ha with maximum sugar yield of 13.64 t/ha.

Screening of varieties/advance lines of National
Uniform Varietal Yield Trial (NUVYT) for
resistance against sugarcane borers

Semi final varietal trial of sugarcane
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The experiment was laid out in RCBD with three
replications and a net plot size of 3.6 x 10 m to
collate eight promising clones. The statistical
analysis of the data depicted that the differences
among the final cane yield of the collated clones
were significant. No tested clones could compete the
check variety CPF-246 which yielded 108.59 t/ha,
however it was at par with S2006US.321.

14.78 t/ha respectively and
S2008Aus.133.

was

followed by

Ratoonability of promising sugarcane clones
Set-I: Ratooning is one of the most desirable
characters of a sugarcane variety which directly
affects the final cane yield of ratoon crop. The
present study was conducted to explore the
ratooning potential of ten promising clones. The
experiment was sown in RCBD with three
replications and a net plot size of 3.6 x 10 m.
Statistically analysed data gave significant ratoon
cane yield differences among the tested strains. The
variety S2006US.658 gave the highest cane yield of
107.63 t/ha which was followed by S2003US.114
and CPF-246. The top yielder is also good in quality
and as such it fetched maximum sugar yield of
12.86 t/ha.
Set-II: The objective of this experiment was to study
the ratooning behavior of different promising
sugarcane lines. Eight sugarcane clones were
included in this study to evaluate them for ratoon
cane and sugar yields by sowing them in RCBD with
three replications and a net plot size of 3.6 x 10m.
The data revealed significant ratoon yield differences
among the tested clones. New promising genotype
S2006US.272 remained top ratoon yielder which
gave 111.43 t/ha stripped cane yield and 13.76 t/ha
sugar yield.

Final varietal trial of sugarcane
Seven promising sugarcane clones were compared
in yield and quality with the commercial cultivar SPF234. The trial was sown in RCBD with three
replications and a net plot size of 3.6 x 10 m.
Statistically analysed data evince significant cane
yield differences among the tested lines. The
promising sugarcane clones S2006US.272 out
yielded the other clones with a final tonnage of
115.19 t/ha and was followed by S2006US.658.The
later was a good quality genotype and as such it
fetched maximum sugar yield of 14.18 t/ha.
Set-I: This experiment consisted of ten sugarcane
clones sown for their quantitative and qualitative
evaluation under extended growth period by sowing
them in the month of September. The genotypic trial
was laid out in RCBD with a net plot size of 3.6 x 10
m and three replications. It gave significant cane
yield differences among the tested clones. The clone
S2006US.272 surpassed the list in cane and sugar
yields
followed
by
S2006US.658
and
S2003US.114 (CPF-248).

SUGARCANE VARIETAL TRIAL
AT BAHAWALPUR

Set-II: Ten promising sugarcane clones were
included in this experiment for their comparison in
yield and quality under extended growth period. The
trial was sown in RCBD with three replications and a
net plot size of 3.6 x 10 m. The data statistically
analysed exhibit significant cane yield differences
among the tested varieties. The promising cane
variety S2008Aus.138 gave the highest cane yield of
104.72 t/ha which was followed by S2006US.321.
The top yielder was a good quality genotype and as
such it gave maximum sugar yield of 12.68 t/ha.

Set-I: This genotypic experiment consisted of ten
sugarcane clones sown in RCBD with three
replications and a net plot size of 3.6 x 9 m.
Statistically analyzed data evince significant cane
yield differences among the tested varieties. The
highest cane yield of 126.99 t/ha was recorded for
S2006US.272 followed by S2006US.658.
Set-II: An experiment of nine sugarcane clones with
SPF-234 was laid out in RCBD with a net plot size of
3.6 x 9 m having three replications. The statistically
analysed data indicated that the highest final harvest
of 102.69 t/ha hectare was given by S2007SP.576
closely followed by S2007Aus.59.

Autumn planted sugarcane varietal trial
Set-III: This varietal experiment consisted of eleven
sugarcane clones sown for their quantitative and
qualitative evaluation under growth period. The
genotypic investigation was laid out in RCBD with a
net plot size of 3.6 x 10 m and was repeated thrice.
The data revealed significant cane yield differences
among the tested clones. S2008Aus.134 gave
maximum cane and sugar yields of 117.78 t/ha and

PROJECTS
1. Sugarcane plant improvement through traditional
and modern breeding technologies.
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OVERVIEW
The Institute is located at a distance of 11 kilometers from Sahiwal city towards East on Lahore Multan road
Motorway. The land of Yusafwala, District Sahiwal was converted into Government Seed Farm in the year 1925
and was handed over to the Agriculture Department (Ext. Wing) for multiplication of quality seed of wheat and
cotton etc. Research work on maize was started during 1940’s and was abandoned in its infancy with the
partition of sub-continent. A regular research work on maize was restarted in the year 1953-54 at Faisalabad.
The research and seed production work of maize was transferred to Yusafwala in the year 1958-59. In 1968-69
the status of this farm was raised to a research institute, named as Maize and Millets Research Institute. The
main objective of this institute is to conduct research work on maize and millets crops to develop new
varieties/hybrids and their seed production on large scale. Maize crop has a significant role in economy due to
its diversified industrial consumption. Per hectare yield of maize has been increased from 1890 kg/ha (2001-2)
to 5705 kg/ha (2013-14) in Punjab due to adoption of hybrids. At this institute 11 verities, 11 hybrids of maize,
three varieties of sorghum and one variety of pearl millet have been released so far. Experts Sub Committee of
Punjab Seed Council has recommended for approval of promising hybrids YH-1898 and FH-949. A new maize
hybrid FH-1046 is being tested in National Uniform Maize Yield Trial. Approval of these hybrids will be helpful in
self-sufficiency in maize hybrid development and also curtail the import of maize seed by Multinational.
MAIZE
Maintenance and derivation of yellow maize inbred lines
At Maize and Millets Research Institute (MMRI), Yusafwala 56 and 103 inbred lines were sown ear to row for
maintenance during kharif 2013 and spring 2014 respectively. All

these lines were maintained by self-pollination and harvested for next cycle of maintenance and purification
considering their true to type behavior and other desirable parameters. Data regarding root and leaf sheath
anthocyanin, margin serration, leaf margin wave, sheath hairs, leaf senescence, fertility of anthers, pollen
shedding, anther color, pollen color, glumes color and silk color were also recorded for all the lines separately.
Whole
inbred
lines
were
harvested
for
next
cycle
of
maintenance
and purification.
One hundred and sixty one and 141 derivative families were sown ear to row during kharif 2013 and spring
2014, respectively for inbreeding through hand pollination. Plants selected on the basis of desirable traits like
erect to semi erect leaves, medium to heavy tassel, cob length, low cob placement, strong root anchor and
disease tolerance were self-pollinated in all the families for enhancement of selfing generations.

33

AARI Annual Report 2013-14
At Maize Research Station (MRS), Faisalabad, 177 inbred and 172 derivatives were maintained during 201314. Forty two new inbred lines were included in gene pool. Twenty six elite inbred lines were sent to FSC and
RD for registration. DUS studies of these inbred lines have been completed. Forty inbred lines were evaluated
for estimation of genetic diversity through cluster analysis for 10 morphological traits. These genetically
diversified inbred lines will be used to constitute new single cross hybrids in future.
Derivation of white maize inbred lines
Seventy (70) and 80 ear to row families of different generations were sown during kharif, 2013 and spring, 2014
respectively for derivation of inbred lines through hand pollination. At maturity, selfed plants were harvested in each family,
separately, and seed of 80 and 59 families was collected for further derivation and selection cycles during kharif, 2013 and
spring, 2014, respectively.

Hybrid constitution
Development of high yielding maize hybrids tolerant to diseases, insects and temperature is a continuous
project. At MMRI, Yusafwala (Sahiwal), 107 single crosses were constituted with three males in three isolated
blocks through detasseling of female lines while in spring 2014, 80 single crosses were developed with two
different males in two isolated blocks. At MRS, Faisalabad, 93 single crosses were developed by hand
pollination/isolation block for evaluation in coming seasons.
HYBRID EVALUATION
Preliminary yield trials: Objective was to select high yielding newly constituted hybrids. At MMRI, Yusafwala
eighty five single crosses entries were evaluated in three preliminary yield trials along with three different
commercial checks. The trials were layed out in RCBD with two replications. The observation pertaining to
germination %, days to 50% silking and tasseling, plant height, cob height and yield per plot were recorded.
New promising hybrids: YH-5210, YH-5181, YH-5212, YH-5204, YH-5193, and YH-5202 gave highest grain
yield i.e.12552, 10000, 9767, 9679, 9596, and 9580 kg/ha, respectively against local and multinational checks
NK 8711, Yusafwala Hybrid and P-1543 with yield values of 9240, 8760, and 8093 kg/ha respectively.
At MRS, Faisalabad, 60 single crosses were evaluated in five sets of trials. The trials were sown in RCB
design, with two replications using standard agronomic and plant protection practices during kharif 2013.
Statistically significant differences were found among hybrids regarding grain yield kg/ha. Five new hybrids i.e.
FH-1162, FH-1165, FH-1177, FH-1178 and FH-1184 with grain yield of 11011, 10991, 11931, 10671 and
10728, kg/ha respectively were higher yielder than commercial hybrids NT-6621 and 30Y87 yielding 9816 and
9508 kg/ha, respectively. In spring 2014 maize hybrids FH-1219 (14453 kg/ha), FH-1200 (14400 kg/ha), FH1212 (13840 kg/ha), FH-1220 (13706 kg/ha), FH-1217 (13493 kg/ha), FH-1233 (13227 kg/ha) and FH-1231
(12267 kg/ha) showed better grain yield than commercial hybrids P1543 (11600 kg/ha) and NK-8711 (9227
kg/ha).
Micro yield trials: Objective was to select high yielding single cross hybrids having desirable traits. Twenty
four single crosses were sown in two sets of trials in RCBD, each with 3 replications, two rows of 5m per plot,
keeping standard practices during kharif 2013. Statistically significant differences were observed among
hybrids regarding grain yield kg/ha. Local hybrids FH-976, FH-1137, FH-1120, FH-1124 and FH-1123 with
grain yield 12645, 12045, 11373, 11089 and 10867 kg/ha respectively were found higher yielder as compared
to multinational checks NT-6621 (11018 kg/ha) and 30Y87 (10147 kg/ha). While in spring 2014, FH-1138, FH1137 and FH-1012 showing grain yield 10840, 10240 and 10067 kg/ha respectively were better yielder than the
commercial check hybrids NK-8711 (8240 kg/ha) and P1543 (7787 kg/ha).
Macro yield trials: The Objective was to verify the yield potential of hybrids. During kharif 2013, twenty one
single crosses were sown in two trials along with checks. Statistical analysis showed significant differences
among the mean grain yield of hybrids. Local new hybrids FH-1036, FH-949 and FH-793 with mean yield
values of 10094, (Fig. 1) 9469 and 9382 kg/ha respectively were found better yielder than commercial hybrids
NT-6621 (7322) and 30Y87 (8740 kg/ha). In spring 2014, FH-929, FH-1046, FH-922, FH-949, FH-974 and FH1042 with grain yield 12107, 11447, 11396, 11242, 112330 and 10990 kg/ha respectively were found higher
yielder as compared with national and multinational checks NK-8711 (10159 kg/ha) and P-1543 (9836 kg/ha).
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Fig. 1. FH-949 Promising maize hybrid.

Evaluation of promising local maize hybrids in comparison to commercial hybrids
The experiment consisting of eight promising local hybrids and two commercial hybrids as check was planted
according to RCB design with two repeats during 2013-14. The objective was to select the best performing
hybrids regarding grain yield and yield attributes. The results during kharif 2013 revealed that check hybrids
gave maximum grain yield (9653 kg/ha) followed by two local hybrids FH-949 (9297 kg/ha) and YH-1898 (9190
kg/ha) which were at par with check hybrid. While the other commercial hybrid 30Y87 was at 7 th position with
yield of 8407 kg/ha. In spring 2014 FH-949 gave maximum grain yield (10735 kg/ha) followed by multinational
hybrid NK-8711 (10158 kg/ha) and local hybrid FH-810 (10200 kg/ha). Other promising hybrid YH-1898 gave
comparable yield of 9473 kg/ha to national and multinational hybrids.
National uniform hybrid maize yield trial
The objective was to check adaptability of different national and multinational maize hybrids in different agroclimatic zones across the country. A trial consisting of 44 hybrids in kharif, 2013 received from the National
Coordinator (Cereal System), PARC, Islamabad was laid out in alpha lattice design with two replications. The
results revealed that hybrid TM-8294 exhibited the highest grain yield of 10247 kg/ha followed by HYT2066
(10240 kg/ha). MMRI Hybrid YH-1898 ranked 3rd by giving 9860 kg/ha grain yield which is at par with TM8294
and HYT2066.
Seed production of maize parental inbred lines and hybrids
Y-14, Y-22 and Y-27 were planted in isolation on an area of 16320, 19040 and 16320 square feet respectively
during 2013-14. Seventy four, 193 and 122 kg healthy, true to type, graded seed were produced, respectively
for use in hybrid seed production of Yusafwala Hybrid and YH-1898. For constitution of Yusafwala Hybrid and
YH-1898, male and female lines were sown on area of 11.5 acres and 1.5 acres respectively in isolations
during 2013-14. 3294 kg seed of Yusafwala Hybrid and 437 kg of YH-1898 was produced for sale to the
farmers.
Open Pollinated Varieties (OPVs) maize Enrichment of pool-50 and maintenance of pool-10
Random representative samples of Yusafwala Pool-10 and Pool-50 base populations were planted in isolated
plots of 10880 square feet each, during spring 2014. Pool-50 was constituted by OPVs, local and commercial
hybrids to enrich the genetic base. Open pollination was allowed to increase the genetic variability in the
population. After harvesting best cobs were selected on the basis of visual observations and kept for next
sowing season. Pool-10 was sown in spring 2014 for maintenance in isolation. Plants having extra height and
low height were roughed out. Only uniform/medium plants were allowed to open pollinate. Best cobs were
selected and seed was kept for next season.
National uniform maize (OPVs) yield trial
The trials comprising of 10 and 14 varieties were received from the National Coordinator (Cereal System),
PARC, Islamabad during kharif 2013 and spring 2014 respectively. Kharif 2013 results revealed that approved
varieties of this Institute; MMRI Yellow and Agaiti-2002 stood at 1st and 2nd position by giving grain yields of
4,593 and 4,143 kg/ha, respectively followed by E-7004 with grain yield of 3793 kg/ha while Islamabad White
gave the minimum grain yield of 1793 kg/ha. In spring 2014 results EV-77 (Fig. 2) stood first and Islamabad
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White second by giving grain yield of 9278 and 8168 kg/ha respectively followed by NP-2 with grain yield of
8089 kg/ha.

Fig. 2. EV-77 new promising OPV.

SORGHUM
Germplasm maintenance and hybrids constitution
Eighty gene pool entries were planted at Yusafwala and D.G. Khan and 5 plants in each entry were maintained
by hand pollination. Nineteen CMS (A) lines with their counterpart (B) lines and twenty six fertility restorer (R)
lines were planted at Yusafwala for maintenance, and hybrid constitution. Twelve (CMS x R) crosses were
constituted (11 in isolation and 1 by hand) using 12 CMS lines and 2 restorers. Seven F2 families were planted
in kharif 2013 and 10 segregates were selected for evolution of new medium tall sweet sorghum varieties.
Seventeen F3 families were planted, out of them six phenotypically superior plants were selected for further
studies. Nineteen sweet sorghum lines were sown and 12 were maintained while seven were rejected due to
high lodging and less brix %age.
Evaluation of hybrids
Nine new hybrids were tested in a hybrid yield trial at MMRI, Yusafwala and SRSS, D. G. Khan. The results
revealed that YSH-33 and YSH-28 gave significantly higher yields (3353 and 3071kg/ha) at MMRI, while YSH95 gave significantly the highest grain yield (4667 kg/ha) at SRSS, D. G. khan.
PEARL MILLET
Maintenance of gene pool/derivations/ constitutions
Seventeen gene pool entries, 22 CMS (A) lines with respective counterpart (B) lines, 27 R-lines, were
maintained by hand pollination. Nine S8 and five S2 families were sown. Three-six heads in each family were
selfed and harvested for planting next generation. Fifteen CMS x R crosses were made by hand pollination At
Millets Research Station (MRS), Rawalpindi 46 germplasm lines were maintained through hand pollination and
40
crosses
for
evolution
of
a
new
dual
purpose
variety
were
constituted successfully.
Yield evaluation
In pearl millet varietal trial, ten varieties were evaluated for yield at Yusafwala and DG Khan. The results
showed that YBS-94 ranked first by producing grain yield of 2868 kg/ha followed by YBS 98 (2840 kg/ha) at
Yusafwala while at DG Khan YBS-98 ranked first with 2445 kg/ha whereas YBS-94 and YBS-98 gave higher
yield of 2311 kg/ha in kharif 2013. In adaptability/national uniform yield trial YBS 95 (OPV) gave 2133 kg/ha
grain yield and remained at 6th position.
AGRONOMIC STUDIES
Determination of optimum planting geometry for maize hybrids
In kharif 2013, trial was laid out in RCB design with four replications to determine the grain yield of YH-1898 as
affected by different plant spacing. The plant spacing was kept as plant to plant distance 10, 12.5, 15, 17.5 and
20 cm while Row to Row distance i.e. 75 cm was constant. The results showed that plant spacing R-R= 75 cm
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and
P-P=
12.5
yield (8925 kg/ha).

cm

(106666

plants/ha)

significantly

gave

the

higher

grain

During spring 2014 the trial was conducted to find out the optimum planting geometry for obtaining maximum
grain yield of promising maize hybrids i.e. FH-949 and YH-1898. Results showed that different plant spacing
affected the grain yield of maize hybrids significantly. Maximum grain yield of 13350 kg/ha was obtained with
plant spacing R-R= 75 cm and P-P= 12.5 cm (106666 plants/ha) for FH-949. As for as YH-1898 is concerned it
gave highest grain (11590 kg/ha) with R-R= 75 cm and P-P= 15 cm distance (88888 plants /ha).
Determination of number of irrigations for obtaining maximum grain yield of maize hybrid
The trial was conducted according to RBC design with four replications keeping plot size 5 x 4.5 m to determine
the effect of different number of irrigation on grain yield of YH-1898 during spring 2014. Thirteen irrigations at
different growth stages significantly gave maximum grain yield of 10178 kg/ha which is statistically at par with
14 irrigations and 12 irrigations with grain yield of 9790 and 9698 kg/ha respectively.
Effect of plant population on grain yield of newly evolved pearl millet varieties
The trial was planted in split plot arrangements with three replications, keeping plot size 5 x 3 m to determine
grain yield of YBS-95 and YBS-98 as affected by different plant spacing during kharif 2013. Statistical analysis
of date revealed that interaction of pearl millet varieties and plant densities towards grain yield remained nonsignificant. However 59259 plants/ha (R-R= 75 cm and P-P= 22.5 cm) outyielded by producing 3000 kg
grain/ha in case of YBS-95 and 2544 kg grain/ha in case of YBS-98.
Effect of fertilizer doses on grain yield of new maize hybrids
An experiment was laid out to assess the effect of fertilizer doses on grain yield of promising maize hybrid (YH1898). Six treatments combinations of N-P-K were applied @ T1 (0-0-0), T2 (225-112-100),T3 (250-125-100), T4
(275-137-100), T5 (300-150-100) and T6 (325-162-100) kg/ha in three replications using RCB design having
plot size 5 x 3 m. Maximum grain yield (10362 kg/ha) was obtained at fertilizer dose of 325-162-100 NPK kg/ha
and it was statistically at par with grain yield with fertilizer dose of 300-150-100 NPK kg/ha with yield value of
9884 kg/ha whereas minimum grain yield of 7220 kg/ha was recorded where no fertilizer was used.
PLANT PATHOLOGY
Testing of seed dressing fungicides against stalk rot
The experiment comprising of four fungicides was laid out according to RCBD with four replications. Data
regarding stalk rot incidence and grain yield were recorded at the time of harvesting. Fungicide Topsin-M gave
best control against stalk rot in maize tested in kharif 2013 and spring 2014 as compared with other three
fungicides.
Testing of stalk rot intensity in maize hybrids by artificial inoculation
The trial was conducted using of 5 maize hybrids i.e. YH-1898, FH-985, FH-949, FH-963 and FH-1046. The
experiment was laid out according to RCBD with four replications. At silking stage, 10 plants/plot were
inoculated with infected tooth picks. After one month of inoculation, each inoculated plant was torn apart by a
scalpel and disease reaction was recorded with the help of Hooker’s disease rating scale. The results showed
that all the maize hybrids are moderately resistant against stalk rot.
ENTOMOLOGY
Efficacy of some sprayable insecticides against maize borer
During kharif 2013, four insecticides namely Tracer, Coragen, Hammer and Emafer were tested against maize
borer at recommended doses. The experiment was laid out according to RCBD with four replications. Data
regarding borer infestation %age were recorded before and one week after spray. The results showed that
Coragen gave the best control against maize borer showing 3.48% maize borer infestation with grain yield of
5738 kg/ha followed by Tracer showing 3.51% maize borer infestation with grain yield of 5793 kg/ha.
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OVERVIEW
Research on vegetables in sub-continent was started with the creation of a Vegetable Section in 1938 and it
was upgraded to institute in the year 1975. This institute is headed by Dr. Shahid Niaz since 2009, a dynamic
and intellectual personality. Hybrid seed productions and evolution of open pollinated varieties in every crop are
always remained main concern of this department. This institute has liaison with national and international
institutions for sharing research work and vegetable breeding material. This institute is also producing pre-basic
seed of different vegetables and supplying it to the seed companies for its multiplication and selling to the
farmers. This institute has successfully conducted 93 breeding experiments on different vegetables during the
year 2013-14. The institute has also prepared 1,01,990 seed kits (winter and summer) during the year 2013-14
for the promotion of kitchen gardening and these kits have been provided to the kitchen gardeners of the
Punjab under Chief Minister Program "Up-scaling of kitchen gardening in the urban areas of the Punjab", at no
profit no loss basis. The VRI has been providing the Advisory Services to the vegetable growers through
electronic and print media for the enhancement of vegetable production in the country.
RESEARCH WORK
TOMATO
(a) Determinate types
The genepool comprising of 168 determinate pure lines was maintained and 20 purelines were used for the
synthesis of 83 F1 hybrids. Different filial generations were studied to develop pure-line varieties of determinate
types. Forty newly synthesized hybrids were tested in preliminary yield trial whereas seven hybrids were tested
in station yield trial and five hybrids were evaluated in multi-locational/zonal trial. Thirteen newly developed
determinate pure lines were tested in preliminary yield trial while, seven pure lines were evaluated in station
yield trial and six pure lines were tested in multi-locational trial.
One promising hybrid namely LTH-169 (Fig.1) and one advanced line (09070 Fig.2) bred for open field
cultivation were found early and high yielding, respectively in different trials and marked tolerant to tomato
diseases. These varieties will be the future hope for tomato growers. Among determinate tomato hybrids; LTH204
and
LTH-177
were
also
found promising.
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Fig. 1. Promising hybrid LTH-69

Fig. 2. Advanced line 09070

(b) Indeterminate types
The germplasm consisting of 145 indeterminate pure lines were maintained and out of these, 20 pure lines
were used for synthesis of 85 F1 hybrids. Different filial generations were studied to develop pure-line/parental
lines of indeterminate types. Forty two newly synthesized hybrids were tested in preliminary yield trials while, 6
hybrids were tested in station yield trial and 5 hybrids were evaluated in multi-locational trials.
One indeterminate tomato hybrid namely LITTH-623-F1 (Fig.3) has been selected on the basis of its
performance. This hybrid is high yielding and suitable for tunnel cultivation. Its performance in comparison with
international hybrid “Sahil-F1” in different trials is quite competitive and satisfactory.

Fig. 3. A view of tomato hybrid LITTH-623 suitable for tunnel cultivation.

PEAS
The germplasm consisting of 74 lines suitable for different seasons were maintained. Crosses were made to
incorporate the desired genes in adapted varieties. The filial generations were advanced to develop desired
lines.
Advance line VRIP-9800-10 has shown encouraging results in different seasons at VRI, Faisalabad and its
Sub-stations located at Sheikhupura, Sahiwal and Multan against the check variety (Peas-2009). This variety is
tolerant to collar rot disease and suitable for planting in early and mid seasons. Spot examination of this line
has been completed and all the members of spot examination committee encourage this line in the field and
recommended it for its approval. The line has been registered by Federal Seed Certification and Registration
Department to confirm its traits.
BITTER GOURD
Germplasm consisting of 13 entries was maintained through sib mating in isolations. A high yielding off season
and virus tolerant line of bitter gourd cultivar “Kareli” (Fig. 4) was developed through Recurrent

Fig. 4. A view of “Kareli” line, breed for

42

AARI Annual Report 2013-14
prolonged availability.
Selection Method. Seed multiplication and evaluation of this line is under process. This line is developed for
prolonged availability of bitter gourd. The line has been registered by federal seed certification and registration
department to confirm its traits.

ONION
Selfing in onion was conducted to increase proportion of favorable genes in onion varieties viz. Dark Red, Pusa
Red, PK 10321 and Phulkara. Selections were made for heat tolerance in these varieties which could be used
for planting of autumn crop in future.
CARROT
Fourteen genotypes were maintained through sib mating in isolated chamber to develop high yielding, widely
adapted varieties.
As a result of rigorous selection three carrot lines have been developed. Among these an early and heat
tolerant line DC-90 (Fig. 5) showed encouraging results. This variety has produced marketable roots in 90 days
and gave 17% higher root yield than standard variety T-29 in early sowing. A second line DC-4, specifically
developed for late season, showed good yield, high marketable roots percentage (81%) and frost tolerance in
late season. It has attractive root shape and size and sweet in taste. Another line DC-3 (Fig. 6) has also been
developed which performed well as compared to standard (T-29) in both normal and late season.

Fig. 5. DC-90

Fig. 6. DC-3

CHILLIES
Thirty four genotypes were maintained through selfing in isolation. Sixty one filial generations were evaluated
and advanced through selection and selfing. Twenty five inbred lines were also advanced through selfing.
Twenty four advanced lines selected in previous year were evaluated for yield.
C-43 and C-15 performed
well with 27 t/ha and 24 t/ha red fresh fruit yield, respectively.
TURNIP
To develop heat tolerant and late bolting varieties, random mating populations of 6thcycles were maintained in
isolations.
The line Purple Golden (Fig. 7) showed good results (45 t/ha) and found suitable for prolonged availability.
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Fig. 7. Purple Golden

RADISH
Germplasm comprising eight genotypes were maintained in isolations. Two groups of heat tolerant material
with different traits were developed from source population. An open pollinated line “Red Neck” (Fig. 8) has
been developed from this source population. This line gave high root yield (59 t/ha) in yield trials, when sown in
September. The neck of this line is red color and has attractive root shape and size. Additionally long rooted Lal
Pari (Fig. 9) was selected to develop new strain as compared to oblong shape root.

Fig. 8. Red Neck

Fig. 9. Long root Lal Pari

GARLIC
Two clones of garlic were maintained. Additionally two sowing methods viz. ridge sowing and flat sowing
methods for garlic (Lassan Gulabi) were compared. As a result ridge sowing method was found better and 32%
more
yield
was
recorded
in
case
of
ridge
sowing
as
compared
to
flat
sowing method.
MUSKMELON
Four inbred lines were maintained in isolation places to synthesize new hybrids. A new open pollinated line No.
12 (Fig. 10) has been developed from source population, which is heat tolerant. This line will be included in
yield trials for its evaluation. This line is sweet in taste, attractive in fruit shape and color. Its flesh color is white,
tolerant to heat injury and Downy Mildew disease. Additionally, Green Flesh (Fig. 11) heat tolerant Honey Dew
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type was developed. This open pollinated variety has green flesh having TSS up to 16 % under
favorable conditions.

Fig. 10. Open pollinated line No. 12

Fig. 11. Green Flesh

CORRIANDER
Four coriander strains along with a check were evaluated. VRIC-03-12 was top of the list (23.53 t/ha) followed
by
VRIC-02-12,
VRIC-01-12
and
Qandhari.
All
four
strains
performed
better
than
check (Dilpazeer).
SPINACH
Two spinach varieties named as Desi Palak and Lahori Palak were maintained in isolation and true to type
plants were selected for purity.
BOTTLE GOURD
Five exotic and 1 local varieties were maintained through sib mating in isolation.
PROJECTS
i. An ADP project “Up-scaling of Kitchen Gardening in Urban Areas of Punjab” under the Chief Minister
program regarding promotion of kitchen gardening is being executed by the institute
ii. One PARB funded projects on Tomato “Development of Tomato Hybrids Suitable for Sowing in Tunnels
and
Open
Fields
of
Punjab”
is
being
executed
at the institute.
SENIOR SCIENTISTS
Dr. Saeed Ahmad Shah Chishti,
Vegetable Botanist (HSP),
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OVERVIEW
Pulses are the major source of vegetable protein. During 2012-13, pulses crops were grown on 1056 thousand
hectares and their production was 782 thousand tones in Punjab which contributed more than 80% to area and
75% to pulses production of Pakistan. There are two major pulses production zones in Pakistan. One zone
comprising districts of Bhakkar, Khushab, Layyah, Mianwali and Jhang is producing more than 90% chickpea
and 80% mung. The other zone comprising Sialkot, Narowal, Chakwal and Rawalpindi districts is producing
more than 90% lentil and mash. Research on pulse crops was started during 1938 in cereal section. During
1970-71, independent pulses research section was established which was upgraded to Pulses Research
Institute, Faisalabad during 1982. Pulses Research Institute has four sub-stations; at Kallurkot (Bhakkar),
Rakhuttra (Khushab), Sahowali (Sialkot) and Farooqabad (Sheikhupura). Since its inception institute has
developed 20 varieties of pulses covering 90% area of Punjab and 80% of Pakistan. The institute is
internationally recognized as premier institute of Pulses Research in Pakistan. Main objectives of the institute
are, to evolve pulses varieties with high yield potential, better quality and resistance against biotic (blight, rust,
wilt and viruses) and abiotic (drought, cold and heat) stresses and soil disorders. This institute is also making
efforts to increase area under pulses through intercropping in sugarcane and induction of pulses in different
cropping systems as an additional crop. Pulses Research Institute, Faisalabad has also developed ten new
promising/advanced lines of different pulse crops which may come up as candidate future varieties. A kabuli
chickpea variety “Noor 2013” has recently been approved for general cultivation.
New variety Noor-2013
A new chickpea kabuli variety Noor-2013 (Fig. 1) has
high yield potential (3282 kg/ha), bold seed size,
attractive shape and color to capture chickpea market.
It has good resistance for Fusarium wilt and Ascochyta
blight. This variety has been approved for general
cultivation by Punjab Seed Council.

Intercropping of lentil in September planted
sugarcane
Intercropping of lentil was successfully demonstrated in
September planted sugarcane at Pattoki with
collaboration of Pattoki Sugar Mills (Fig. 2). About 324
p/h lentil was intercropped in sugarcane.

Fig. 2. Intercropping of lentil in September
planted sugarcane.

Fig. 1. Seed shape of Noor-2013.
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The sugarcane was sown in trenches by maintaining
120 cm inter row distance (Fig. 3). Dual gold was
applied @ 2 L/ha. Lentil was inter-cropped during 1st
fortnight of November. The ridges were flattened by
modified rotavator and then three rows of lentil were
drilled by modified rotavator. Stomp @ 3.75 L/ha was
used just after sowing to control weeds. Lentil crop
yielded 1000 kg /ha with additional income of about Rs.
75,000/ha.

under AIP project. Mungbean was sown by
broadcasting and mixing 25 kg/ha seed in a well
prepared wet soil. The crop matured in 65-70
days and yielded 500-700 kg/ha.
Chickpea (Desi) (Cicer arietinum L.)
Germplasm
Two hundred and sixty entries were characterized,
maintained and utilized in hybridization programme.
Experiment was laid out in augmented design having
a plot size of 1.05 m 2. Off-type plants were roughed
out while true to type plants were harvested.
Hybridization
Hybridization programme was undertaken to develop
new genotypes possessing high yield potential, wider
adaptability, tolerance to ascochyta blight, fusarium
wilt, drought and frost. During crossing programme
both Desi and Kabuli chickpea advanced lines were
used as pollen parent. During current season, 24 F0
crosses were developed successfully and 24 F 1
crosses were also evaluated.

Fig. 3. Land preparation for lentil intercropping.

Intercropping of mung in February planted
sugarcane
Intercropping of mung was demonstrated in February
planted sugarcane (Fig. 4). Twenty trials were
conducted in Tehsil Kamalia through co-ordination of
AVRDC under AIP project. The sugarcane was sown
in trenches by maintaining 75 cm inter row spacing in
February/March. After 3rd irrigation the field was inter
cultured and furrows were leveled. One line of mung
was drilled in between two rows of sugarcane.
Sugarcane was managed according to routine
farmer’s practices and no additional input was
applied to mungbean. Mung crop yielded 400-500
kg/ha in good trials with additional income of about
Rs. 25,000 /ha.

Six hundred fifty single plant progenies from F 2 to F5
generations
were
selected
for
generation
advancement. Twenty four uniform advanced lines
were selected from F6 for future studies/evaluation in
yield trials.
Station yield trials
Preliminary (PYT) and advanced yield (AYT) trials
were conducted to evaluate promising lines for yield
potential and disease tolerance. PYT consisted of
two sets each comprised of 10 test entries while AYT
comprised 12 entries along with two checks, Punjab2008 and Bhakkar-2011 in each trial. Both
experiments were laid out in RCBD with three
replications having plot size of 4.8 m 2 at Faisalabad
and Kallurkot. Advance lines 12008 (1841 kg/ha) in
PYT set-I; 12011 (2025 kg/ha) in PYT set-II; and
11009 (2056 kg/ha) in AYT produced highest grain
yield whereas the check Punjab-2008 produced
1504, 1666 and 1553 kg/ha yield, in their respective
trial.
Adaptation yield trials
Micro (MYT) and Cooperative yield trials comprising
of 12 and 16 test entries were conducted at ten
different agro-ecological conditions of Punjab. The
experiments were laid-out in RCBD with three
replications with a plot size of 4.8 m 2. In micro yield
trial, test entry 10016 (1324 kg/ha) surpassed other
entries including both the checks; Punjab-2008 (1169
kg/ha) and Bhakkar-2011 (1269 kg/ha). In
cooperative yield trial, entry 09024 (1637 kg/ha) out-

Fig. 4. Intercropping of mungbean in sugarcane.

Mung as catch crop in rice-wheat system
In order to utilize two month window in between
wheat and rice crops, twenty trials were
conducted in Tehsil Sheikhupura. The trials were
conducted through co-ordination of AVRDC
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m2. Both these experiments were conducted at
Faisalabad and Kallurkot to evaluate promising lines
for yield potential and disease tolerance. Entries K01302, K-01304, K-01306, K-01308, K-01309 and K01316 in PYT and entries K-01212 and K-01216 in
AYT produced more grain yield than the promising
check, Noor-2009.

yielded all other entries contributed by different
collaborating institutes.
National yield trials
Line D-075-09 (1838 kg/ha) of this institute ranked
2nd in national uniform yield trials (NUYT) as
compared to the check Punjab-2008 (1630 kg/ha)
(Fig. 5).

Adaptation yield trials
Micro and cooperative yield trials consisting of 12
and 17 test entries were evaluated at four and nine
agro-ecological conditions of Punjab province,
respectively. Lay-out of the experiments was RCBD
with three replications with a plot size of 4.8 m 2. In
micro yield trial, genotypes K- 01101, K-01104 and
K-01108 outyielded (1453, 1452, and 1378 kg/ha,
respectively) other test entries including both the
checks; CM-2008 and Noor-2009. The test entries K01007, K-01016, K-01019 and K-01020 (Fig. 6) of
this directorate surpassed other entries contributed
by collaborating institutes in co-operative yield trial
2013-14.

Fig. 5. D-075-09 new advance line of chickpea.

Seed production
BNS, Pre-basic and basic seed of Punjab-2008
(7750 kg), Bittal-98 (470 kg/ha) and advance line
03009 (500 kg) was produced.
Chickpea Kabuli (Cicer arietinum L.)
Germplasm studies
Two hundred and ninety entries were laid- out in
augmented design having a plot size of 1.05 m 2 and
30 and 15 cm inter and intra row spacing. Selected
entries were utilized in hybridization programme.
True to type plants were selected and harvested to
maintain the gene pool.

Fig. 6. K-01020, new advance line of kabuli chickpea.

Hybridization
To create variability for the selection of desirable
recombinants having high yield, bold seed, drought
tolerance, wilt and blight resistance hybridization
programme was carried-out by using chickpea kabuli
genotypes as female and pollen parent. In few
crosses chickpea desi was used as pollen parent.
During the current season, 28 F0 and 15 F1 crosses
were developed successfully.

Yield Kg/ha

Response of chickpea Kabuli advance lines to
different moisture levels
Eight test entries and two checks; CM-2008 and
Noor-2009 were evaluated at three locations
(Faisalabad, Kallurkot and Sahowali) to find out the

Five hundred and forty eight (548) single plant
progenies from F2 to F5 generations were selected
for generation advancement. Thirty two uniform
advanced lines were selected from F6 for evaluation
in yield trials.
Station yield trials
Preliminary (PYT) and advanced yield trials (AYT)
consisting of 16 and 14 test entries with two local
checks; Noor-2009 and CM-2008 were laid out in
RCBD with three replications having a plot size of 4.8

2100
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Two
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K-70008 K-70005 K-06005 K-06006
Genotypes
Fig. 7. Performance of chickpea Kabuli in moisture trials.
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advance line V-9506 at 2nd position by yielding
1107 kg/ha (Fig. 9).

best lines for irrigated and rainfed areas at three
irrigation levels (zero, one and two irrigations).
Promising line K-70005 exhibited drought tolerance
and responsiveness to high moisture and gave best
yields at zero and two irrigations level while genotype
K-70008 performed better at all moisture levels
(1700 kg/ha) (Fig. 7). All the tested genotypes gave
significantly higher grain yield at 2 irrigation level.

2500

Yield AARI

Mean Yield

2000
1500

National yield trials
In National Uniform Yield Trials (NUYT), Noor-2009
and K-70005 achieved 2nd and 4th position out of 15
tested genotypes with respect to grain yield.

1000
500

Seed production
BNS, Pre-basic and basic seed of Noor-2013 (2450
kg) and Noor-2009 (1430 kg) was produced.

0
10502 9506 9503 9505 Pb M09

Fig. 9. Performance of lentil entries in NUYT.

Lentil (Lens culinaris Medik)
Adaptation yield trial
In Micro yield trial twelve entries including two
checks were evaluated at seven different
locations. Entries V-11508 and V-11513 secured
top two positions by yielding 1417 kg/ ha
compared with checks Pb. Masoor-2009 (1188
kg/ha) and NL-2006 (1115 kg/ha).

New promising line 9506
Pulses research institute Faisalabad has
developed a new promising line 09506 (Fig. 8)
which got first position (1188 kg/ha) in national
uniform yield trial 2012-13 and was ranked
second during current year (1107 kg/ha) on
overall average basis. This line has bold seeds
and spotted seed coat.

Advanced yield trial
In advanced yield trial twelve entries including
two checks were evaluated at two different
locations. The lines V-12514 and V-12503 gave
higher yield 1086 kg/ha and 1078 kg/ha,
respectively than all other entries including the
high yielding check Pb. M-2009 which yielded
1063 kg/ha.
Preliminary yield trial
In preliminary yield trial eighteen entries
including two checks were evaluated at
Faisalabad. Entries V-13504 and V-13506 gave
significantly higher yield (1282 and 1274 kg/ha
respectively) than high yielding check NL-2006
(854 kg/ha).

Fig. 8. Seeds of lentil advance line 09506.

Lentil national uniform yield trial
The trial was conducted to see the adaptability of
lentil advance lines to varying agro-climatic
conditions across the country. It was coordinated by NARC Islamabad and comprised of
fifteen entries contributed by different institutes
across the country which were compared with
two checks Punjab Masoor-2009 and Markez2009 at eight locations. Four entries 10502, 9506,
9503 and 9505 were contributed by Pulses
Research Institute, Faisalabad. The Advance line
V-9503 was ranked 1st by yielding 1108 kg/ha and

Evaluation and performance of advanced lines of
lentil against drought tolerance
Eighteen entries were studied at Faisalabad for
drought tolerance. Entries were sown in well
prepared soaked soil. After sowing no irrigation was
applied. Entries V-8504 and V-9501 gave high yield
(1974 kg/ha and 1872 kg/ha, respectively).
Root/shoot ratio of line 10511 was maximum (4.623)
followed by line 10508 (3.4961) while minimum
value was recorded for V-10503 (1.92). Canopy
temperature ranged from 21.73 to 23.38 while
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minimum canopy temp was recorded for V-9503.
Growth rate of line 10508 is highest 51% followed by
V-10502 and V-10503 (49%) while minimum growth
rate was of V-10514 (46%). Root length of line 09505
was highest (113.3 cm).
Germplasm studies
Lentil germplasm comprising of 231 lines was
maintained and characterized for utilization in
hybridization. Days to 50% flowering (70-105),
days to maturity (130-153), plant height (21 cm33cm), pod length (9cm-20cm), no. of primary
branches/plant
(7-14),
no.
of
secondary
branches/plant (11-21), no. of pods/plant (87239), no. of seeds/pod (1-2), seed yield/plant
(2.7g-4.9g), 1000-grain weight (24g-38g) and yield
kg/ha (302-507) were recorded.

1000

Yield AARI
Mean Yield

800
600
400
200
0
8009 7009 7006 NM11

Fig. 10. Performance of Mungbean entries in NUYT.

Mash
(Vigna mungo L. Wilczek)
Station yield trials were conducted to evaluate
the mash advance lines. In preliminary yield trial
seven genotypes viz. 13M007, 13M008, 13M006,
13M002, 13M003, 13M009 and 13M001 gave
higher yield than the check variety Arooj. The
advance line 6049-20 gave higher yield (380
kg/ha) as compared to check variety Arooj (348
kg/ha) in advance yield trials.

Hybridization and study of filial generations
This study was designed to develop new
recombinants in lentil with desirable traits.
Twenty new cross combinations were attempted/
harvested. Thirty two crosses were selected for
further studies in F1 - F3 generation whereas, 175
single plants from 7 crosses in F4 and 169 plants
from 6 crosses in F5 were selected. Thirteen
uniform desirable lines were selected for
preliminary yield testing.

Seed production
About 380 kg of Arooj-2011 and 60 kg of M-97
was produced as basic and pre-basic seed.

Seed produced
About 250 Kg basic and 100 kg pre-basic seed of
Punjab Masoor-2009 was produced for farmers
and seed industry.

Cowpeas (Vigna sinensis)
In micro yield trials the entries CP-001, CP-006
and CP-008 gave higher yield than check variety.
In advance yield trial the entries CP-032, CP-037,
CP-062 and CP-067 and in preliminary yield trial
entries CP-101, CP-054, CP-057 and CP-065 gave
higher yield than check variety.

Mungbean (Vigna radiata L. Wilczek)
Mung national uniform yield trial
The trial was conducted to see the adaptability of
mung advance lines to varying agro-climatic
conditions across the country. It was coordinated by NARC Islamabad and comprised of
fifteen entries contributed by different institutes
across the country which were compared with
one check NM-2011 at eleven locations. Three
entries 08009, 07009 and 07006 were contributed
by Pulses Research Institute, Faisalabad. The
advance line 07009 ranked 3rd by yielding 918
kg/ha and advance line 07006 stood at 4th
position by yielding 910 kg/ha (Fig. 10).

Dry peas (Pisum sativum L.)
Station
and
multi-locational
trials
were
conducted to evaluate dry pea lines. Lines DP-0907 and DP-09-07 produced highest yield (1927
kg/ha and 1526 kg/ha respectively) in multilocational micro yield trial. DP11-1 and DP 8-13
also performed better in station yield trials
Pulses pathology
Main emphasis was given to select disease
resistant/tolerant lines and varieties at various
selection stages under natural as well as under
tunnel conditions.
Evaluation of mungbean (Vigna radiate (L.)
Wilczek) promising lines/varieties for tolerance to
Mungbean Yellow Mosaic Virus (MYMV) and
Urdbean Leaf Crinkle Virus (ULCV)
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Total 8 lines and varieties of mungbean were studied
and evaluated against MYMV (Fig. 11) and ULCV.

Fig. 13. Cowpea Yellow Mosaic Virus screening.

Management of Cercospora Leaf Spot (CLS)
(Cercospora canescens) in mung (Vigna radiata
(L.) Wilczek) by using protective fungicides
The study revealed that fungicides decreased
percent decrease index and infection percentage of
Cercospora Leaf Spot (CLS) in mungbean as
compared to control. Conclusion was made that
Ridomil Gold gave better results as compared to
other treatments. It was recommended to spray
Ridomil Gold (625 g/ha) when the first symptom of
CLS seen in the field. Then second spray will be
carried out after 10 days of the first spray, if disease
is not managed with the first spray. This will
decrease CLS disease incidence to a better way.

Fig. 11. MYMV on mung

The results showed that 7 lines were highly
susceptible and 1 was found susceptible to MYMV.
No line was found resistant. Urdbean Leaf Crinkle
Virus was not observed on the mungbean lines.
Evaluation of mash (Vigna mungo (L.) Hepper)
lines/ varieties for tolerance to Urdbean Leaf
Crinkle Virus (ULCV) and Mungbean Yellow
Mosaic Virus (MYMV)
The 8 germplasm entries of mash were studied and
none was found resistant. Results also revealed that
3 lines were susceptible and 5 were highly
susceptible to MYMV (Fig. 12). Urdbean Leaf Crinkle
Virus was not observed on the Mashbean lines.

Evaluation of chickpea lines/varieties against
chickpea blight under tunnel
Two hundred and seventeen chickpea lines/ varieties
were subjected to artificial inoculations under tunnel
conditions sown in 3 replications (Fig. 14). The test
lines were sprayed with disease inoculum
(Ascochyta rabeae). Among 217 lines/varieties, no
line was highly resistant, 1 was resistant, 53
moderately resistant, 125 susceptible and 38 were
highly susceptible.

Fig. 12. MYMV on Mash.

Evaluation of cowpeas (Vigna sinensis)
promising lines for tolerance to Cowpea Yellow
Mosaic Virus (CYMV)
Eight germplasm lines were evaluated against CYMV
and 3 lines were found resistant, 3 lines were
moderately resistant, 1 was moderately susceptible
and 1 was found susceptible as shown in Fig. 13.

Fig. 14. Eye shaped spot of blight on pod.

Chickpea lines/varieties against wilt/root rot
diseases
One hundred and sixty four chickpea lines/ varieties
were screened out against root rot complex in a sick
bed sown in 3 replications (Fig. 15). Out of 164
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lines/varieties, no line was highly resistant, 4 were
resistant, 7 were moderately resistant, 44 were
susceptible and 109 were found highly susceptible.

Screening of lentil germplasm against lentil rust
(Uromyces viciae-fabae Pers.)
Out of 30 lines 2 were moderately resistant, 17 were
susceptible and 11 were found highly susceptible.
This trial was conducted at Adaptive Research Farm
Kot Naina, Tehsil. Shakar garh (Fig. 17).

Fig. 15. Root rot symptoms.

Screening of lentil germplasm against wilt and
root rot diseases
Thirty germplasm lines were evaluated against root
rot disease and 23 were found highly susceptible and
7 were found susceptible (Fig. 16).

Fig. 17. Lentil rust.

SENIOR SCIENTIST
Muhammad Shafiq
Pulses Botanist, 0303-6663519
Dr. Aziz-ur-Rehman, Lentil Botanist,
0333-6883255, aziz_kml@yahoo.com
Dr. M. Azhar Iqbal, Plant Pathologist,
0334-8080855,azheriqbal63@yahoo.com

Fig. 16. Lentil screening germplasm.
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OVERVIEW
Edible oil is a high-energy source and an important constituent of human food. In Pakistan, edible oil is
extracted from cottonseed, sunflower and rapeseed/mustard especially canola. Other oilseed crops such as
sesame, groundnut, linseed, jojoba and castor are not contributing directly to edible oil sector of Pakistan.
During 2013-14, (July-March) an area of 1147000 acres (excluding cotton) was sown for different oil seed crops
(rapeseeds and mustard, canola and Sunflower) which produced about 499000 tonnes of seed. Oilseeds
Research Institute, Faisalabad is engaged in improving productivity of oilseed crops through better varieties
and improved production technologies. Major research emphasis is on sunflower, canola and sesame. So far
this institute has released one sunflower hybrid, three varieties of sesame, one variety of soybean, seven
varieties of brassica, one variety of linseed and three varieties of groundnut. Development of canola type
brassica variety and the sunflower hybrid is pride of this institute. Salient features of the research work
conducted during 2013-14 are presented in this section.
Raya Anmol (1981 kg/ha) and Toria Selection “A”
(1165 kg/ha) i.e. standard variety.

BREEDING
Rapeseed/mustard
Major emphasis of Oilseeds Research Institute is on
the development of canola hybrids/varieties of
rapeseed and mustard so that the quality of oil
available from these crops may be improved for
human consumption.
The salient features of
research done on brassica during the year under
report are.

Rabi brassica (Brassica napus)
i. In the preliminary yield trials, 22 entries were
tested. The RBN-13018 out-yielded all others
(3681 kg/ha) compared with from Faisal canola
(2259 kg/ha), the standard variety.
ii. In advanced yield trials, the advance line RBN12038 stood first with seed yield of 3175 kg/ha
compared with Faisal canola (2430 kg/ha), the
standard variety.
iii. In zonal varietal trials, 7 entries were tested, KN265 ranked first by producing average seed yield
of 2405 kg/ha from 5 locations whereas Faisal
canola, the standard variety, produced the
lowest seed yield (2150 kg/ha).
iv. In micro yield trials, out of 8 entries tested, KN253 ranked first by producing average seed yield
of 2167 kg/ha from 8 locations whereas, Faisal
canola, the standard variety, produced the seed
yield of 1934 kg/ha.
v. In national uniform rapeseed yield trial, out of 22
entries tested, KN-259 got 1st position (2351
kg/ha from 11 locations) whereas, Faisal canola
and Hyola-401, the standard variety and

YIELD EVALUATION TRIALS
Zaid kharif brassica
i. In preliminary yield trial, out of 14 strains tested,
ZBJ-13004 out yielded all others producing 2754
kg/ha yield compared with Anmol Raya (2452
kg/ha) and Toria Selection “A” the standard
varieties (1506 kg/ha).
ii. In advanced yield trial, 11 entries were tested in
Zaid kharif season. ZBJ-10023 gave the best
seed yield (2926 kg/ha) compared with the
standard varieties Anmol Raya (2699 kg/ha), and
Toria Selection “A” (1834 kg/ha).
iii. In zonal varietal trial, 10 strains were tested. ZBJ10021 ranked first (2301 kg/ha) compared with
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commercial hybrid, produced the seed yield of
1943 and 1832 kg/ha, respectively.
vi. In hybrid development programme of Canola, 12
local hybrids were evaluated during 2013-14.
The hybrid HC-91 remained at the top (3052
kg/ha), whereas Hyola-401, the commercial
hybrid produced seed yield of 2793 kg/ha.

ii. In set-II, out of 13 hybrids tested, FH-572
remained the highest yielder (2800 kg/ha), while
minimum yield (1296 kg/ha) was obtained from
FH-591. The seed yield of FH-331 (the standard)
was 2100 kg/ha.

Brassica juncea
i. In the preliminary yield trial out of 11 strains
tested, RBJ-13025 produced the highest seed
yield (2844 kg/ha) whereas Khanpur Raya
produced seed yield of 2566 kg/ha.
ii. In advanced yield trial, RBJ-11008 produced the
seed yield of 2489 kg/ha whereas Khanpur Raya
produced seed yield of 2257 kg/ha.
iii. In zonal varietal trials, out of 10 entries tested, KJ224 ranked first by producing average seed yield
of 2146 kg/ha from 5 locations whereas Khanpur
Raya produced seed yield of 2066 kg/ha.
iv. In micro yield trials, out of 9 entries tested,
11CBJ-004 and RBJ-10786 ranked first and
second by producing average seed yield of 2045
kg/ha and 2006 kg/ha, respectively at 8 locations
whereas, Khanpur Raya produced the seed yield
of 1882 kg/ha.
v. In national uniform mustard yield trial, out of 15
entries tested, KJ-206 of this institute got 2nd
position by producing average seed yield of 2133
kg/ha at 11 locations whereas Khanpur Raya, the
standard variety, produced the seed yield of
1896 kg/ha.

Fig. 1. FH-593 at full bloom.

iii. A sowing date trial was conducted to evaluate the
range during which sunflower could be sown
under conditions like Faisalabad. It was recorded
that FH-331 could be safely sown from first week
of January to first week of February. Maximum
yield (2900 kg/ha) was obtained when it was
sown during first week of January and it was
minimum (600 kg/ha) when sown during second
week of March.
iv. National University Sunflower Yield Trial (NUSYT)
was carried out for the evaluation of Sunflower
hybrids. Out of 16 hybrids, SFS-14082 produced
the maximum seed yield (2844 kg/ha) followed by
SFS-14001 (2692 kg/ha), while the minimum
seed yield was recorded for SFS-14035 (1429
kg/ha). The check-1 and check-2 produced 2315
and 1905 kg seed yield per hectare, respectively.

Sunflower
The main research objective of sunflower breeding
programme is the development and testing of local
sunflower hybrids, maintenance of cytoplasmic male
sterile (CMS) and fertility restorer inbred lines. The
salient features of research done on sunflower during
the year under report are:

Casterbean
Testing of new strains for their yield potential at
Faisalabad revealed that the new strain FS-90 gave
highest yield (2134 kg/ha) compared with 2100 kg/ha
of the standard variety DS-30.

YIELD EVALUATION TRIALS
Spring crop 2014: Four experiments were carried
out at Faisalabad to evaluate different sunflower
hybrids for yield and yield contributing factors during
spring 2014. Two out of these four, comprised locally
developed sunflower hybrids. Thirteen hybrids were
put in each set.

Linseed
Weedicide trial
Chemical and mechanical weed control methods
were used for weed control in linseed. The best
weed control was achieved by the application of
Buctral Super applied post emergence @ 742 ml/ha.
The linseed genotype LS-1115 produced the highest
average seed yield (1116 kg/ha) while LS-29 was the
lowest yielder (150 kg/ha).

i. In the first set, FH-593 (Fig. 1) gave maximum
seed yield (2600 kg/ha) while minimum yield (805
kg/ha) was recorded for FH-605. The seed yield
obtained from the standard FH-331
was
2200 kg/ha.
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Yield evaluation trials
Nine new strains were evaluated against the standard
variety Chandni in preliminary yield trial. Highest yield
was given by LS-13038 (2551 kg/ha) followed by LS13017 and LS-13028 with respective yield 2486 kg/ha
and 2359 kg/ha. The yield of Chandni (check) was
2159 kg/ha.

disease was not observed. No cultivar of Brassica
napus was free of Alternaria blight.
Powdery mildew and downey mildew did not appear
on both Brassica juncea and B. napus during the
season.

In advanced yield trial, the new strain LS-12089
produced the highest yield (2966 kg/ha) and was
followed by LS-12082 (2424 kg/ha). Standard variety,
Chandni yielded 2393 kg/ha. In zonal varietal trial,
three entries were tested for their yield potential
against the standard variety Chandni. Highest yield
was given by LS-1113 (1773 kg/ha) followed by LS1121 (1668 kg/ha) while Chandni yielded 1400 kg/ha.
Jojoba
i. Fifty entries of jojoba plants were maintained.
The plant height ranged 500-1350 cm and 100seed weight was 53-133 g.
ii. Out of 1000 semi hard woodcuttings 673 were
survived.
Safflower
Maintenance and evaluation of germplasm

Fig. 2. Alternaria blight on pods (50 - 65%).

Sunflower
In first experiment 16 local hybrids were screened
against charcoal rot disease. Only five cultivars
showed resistant reaction (B disease rating scale). In
NUSYT, out of 16, eight hybrids showed resistant
reaction (B disease rating scale) against charcoal rot
(Fig. 3).

Two hundred entries of safflower were maintained.
Plant height ranged 80-130 cm and 100-seed weight
was 48-65 g.
Preliminary yield trials
Out of eight entries, SAF-8 gave the highest yield
(1702 kg/ha) followed by SAF-5 (1554 kg/ha).
Soybean
Two hundred and thirty two entries collected from
different exotic sources were planted at Faisalabad
during the season. Identity of each entry was
preserved through rouging of off-type plants. Seed of
each entry was collected at maturity.

Fig. 3. Sunflower charcoal rot.

None of the hybrids from local and NUSYT trial
entries tested against head rot disease (Fig. 4)
showed resistant reaction.

OILSEEDS PATHOLOGY
Mustard
During 2013-14 ten cultivars of Brassica juncea were
screened against different. Alternaria blight appeared
in severe form (ranged 60-100%). Only two lines
RBJ-09016 and RBJ-10786 have 60% disease
incidence. White rust disease was not observed.
Rapeseed
During 2013-14 eight cultivars of Brassica napus
were screened against different diseases. Alternaria
blight disease ranged 50-65% (Fig. 2). Minimum
disease (50%) was on RBN-05075. White rust

Fig. 4. Sunflower head rot.
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Sesame
Eight lines were screened against charcoal rot
disease which ranged from 14-60% (Fig. 5).
Minimum disease was 14% on entry Black Till while
it was maximum i.e 60% on entries TS-3,
87002 and TH- 6.

07025 (57.717), RBN-05075 (53.910) and KN-265
(51.843), whereas, rest of the genotypes i.e. KN-263
(48.830), RBN-09038 (42.957), RBN-04725 (39.137)
and Faisal canola (30.183) showed the aphid
population less than ETL.

Fig. 7. Mustard aphid’s infestation.
Fig. 5. Charcoal rot in sesame.

Sunflower
Sixteen sunflower hybrids were screened for their
resistance to head moth larva. Naturally, the
infestation of Helicoverpa was noticed on all the
hybrids but remained below ETL because the
environment has not been so ambient and conducive
to provoke the pest towards harm. Whereas,
statistically significant differences were found among
all the tested hybrids with regard to jassid population
which remained above ETL on all the tested hybrids.
The population of jassid was minimum (4.00) on
ORI-72 x 95 and was maximum (7.93) on FH-595
and FH-597(7.53). However, whitefly population did
not appear during this season.

In case of phyllody, the disease ranged 10 to 50%
(Fig. 6). Out of 8 lines screened, only one line (Black
Till) showed less disease incidence (10%).

Sesame
In all the tested cultivars of sesame, whitefly
population remained above ETL. Whereas, jassid
and leaf webber population remained below ETL on
all the strains. In case of myrid bug, the cultivar TH-6
was found highly susceptible to this particular pest.

Fig. 6. Phyllody of sesame .

OILSEED ENTOMOLOGY
Mustard
In all ten genotypes of Brassica juncea tested,
statistically significant differences were found. The
aphid population remained above economic
threshold level (ETL), reaching its climax on the
genotype RBJ-11001 (153.84) and minimum level of
aphid infestation (72.90) was observed (RBJ-10018).
All other genotypes (RBJ-10021, KJ-224, RBJ10786, RBJ-09004, RBJ-10001, KJ-218, Khanpur
Raya and RBJ-09016) ranged in between these two
genotypes with respect to aphid infestation.

OIL TECHNOLOGY
Sunflower
In all 19 local sunflower hybrids were analyzed for
their oil contents. The range of oil contents was from
30.27 (FH-565) to 39.81% (FH-568).
Sesame
Ten sesame lines were analyzed for their oil
contents. The oil contents ranged from 50.51 (TS-5)
to 56.16% (40012).

Rapeseed
In case of Brassica napus, seven cultivars were
screened for their behavior against aphid attack (Fig.
7). Statistically, significant differences were observed
among all the genotypes. The population of mustard
aphid remained above ETL on the cultivars RBN-

Soybean
Seven soybean lines/varieties were tested for their
oil contents. Maximum oil content (17.33%) was
recorded in E-1216 and minimum in Hobbit
(14.54%).
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Linseed
Nineteen linseed lines/varieties were analyzed for
their oil contents. The highest oil content was
recorded in LS-13036 (44.12%), JH-07 (38.55%) and
Chandni (40.36%), while minimum was indicated by
LS-12082 (35.79%) and LS-1113 (38.33%).

SENIOR SCIENTISTS
Dr. Muhammad Ali, Sunflower Botanist,
041-2698333
Mr. Zahid Mehmood,
Assistant Botanist (Sunflower),
0300-6657261

Castorbean
Out of 8 castor bean lines, DS-30 showed maximum
oil content (58.21%) while it was minimum (52.87%)
in S-15.

Mr. Tariq Mehmood, Oilseeds Botanist,
0333-6584479
Ms. Salsabeel Rauf,
Assistant Botanist
0334-6618752

Jojoba
Out of 20 promising jojoba plant samples BRJ-7
showed highest oil content (57.35%) and in RBJ-11
the oil contents were the lowest (48.85%).

Mr. M. Aslam Nadeem,
Rapeseed Botanist,
0333-6227748

Mustard
In all 36 lines of rabi mustard were tested for their oil
contents. RBJ-12001 depicted maximum oil contents
(43.31%) and it was minimum (34.75%) in RBJ13034.

Mr. Muhammad Jamil,
Assistant Botanist
0302-7330502

Rapeseed
In all 44 rapeseed lines were analyzed for their oil
contents. Maximum oil content (42.89%) was
recorded in RBN-130017 and minimum (29.93%) in
RBN-13008.

Mr. Muhammad Jamshed Anwar,
Assistant Plant Pathologist, 0300-7825125
Dr. Busharat Hussain,
Assistant Botanist (Oilseeds)
0334-6528582

Zaid kharif mustard
Fifty two mustard lines were evaluated for their oil
contents. Maximum oil content (43.57%) was
recorded in ZBJ-08034 and minimum (30.50%) in
ZBJ-12004.
Seed produced
Crop
Sesame
Castor bean
Zaid Kharif Brassica
Rabi Brassica
Linseed

Mr.Muhammad Aftab
Soybean Botanist, 0341-7776856
Mr. Syed Arif Hussain Shah,
Jojoba Botanist,
Mr. Sikandar Ali,
Assistant Entomologist,
0300-9655236

Seed (kg)
1864
262
2871
3733
370

Mr. Ahsan Mohy-ud-Din,
Assistant Plant Pathologist,
0300-6634583
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OVERVIEW
Potato (Solanum tuberosum L.) is the 4th most important food crop of the world after wheat, rice and maize. It is
the staple food in many European countries. Being rich in starch (one of the main three food ingredients) and
having the highest productivity per unit area, has great potential to address the challenge of the food security.
Processed potato is also used as chips and crisps etc as ‘fast food’. Potato is an economical food since it is a
source of low cost energy to the human diet. It is also a good source of vitamins and mineral. It is free from
cholesterol, contains some antioxidants so helpful in providing protection against heart diseases and cancer. It
helps in controling hypertension/high blood pressure due to its kukoamine content. Potato is reported to have
been introduced in the subcontinent during sixteenth century. Potato had been cultivated in Nepal for a long
time. In Pakistan, potato production has been increased 145 times from 24 thousand tons to 3491.7 thousand
tons from 1947 to 2011-12. In Punjab, potato was grown on 160.9 thousand hectares with a production of
3606.5 thousand tones with an average yield of 22.4 t/ha (2012-13). The average yield of potato in Pakistan is
far low in world prospective so this is the area to work at. Genetic diversity in potato cultivars has been studied
widely for high yield and disease resistance in locally adapted potato cultivars. The Research on Potato is
concentrated at Potato Research Institute, Sahiwal, Potato Research Station, Sahowali (Sialkot), and Potato
Breeding Research Sub-Station, Murree with the following SMART (specific, measurable, achievable, realistic
and time bond) objectives.
 Development of high yielding, disease resistant, frost tolerant and good quality potato varieties through
conventional breeding
 Introduction of disease/frost tolerance varieties with high yield potential and good potato quality
 Standardization of production technology for the elite strains
 Pathological studies to control fungal, viral and other diseases
 Quality evaluation to feed the potato processing Industry
 Pre-basic and basic seed production through modern techniques of tissue culture
Multifarious research experiments on all important aspects of potato crop were properly planned and carried
out at Potato Research Institute, Sahiwal and its all allied stations.


Potato early bulking yield trial 2013-14
In this trial six potato strains were evaluated for early
bulking against the check variety Kuroda using four
treatments (days to harvesting). The trial was laid out
in RCB Design with two replications and 5 x 0.75 m
plot size.
Maximum tuber yield (41.14 t/ha) was
exhibited by FD 76-18 with 120 days to harvesting.






TRIALS AT SIALKOT
 Preliminary evaluation of crossed material during
autumn, 2013-2014.
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Secondary evaluation of 23 red and white Potato
strains/varieties for their yield potential and other
desirable traits.
Regular varietal yield trials with new potato
strains varieties.
Adaptability trial of potato.
National uniform potato yield trial.
Evaluation of 30 promising local genotypes for
resistance/tolerance against foliar and tuber
diseases.
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Set-II: Twelve new strains were sown on 24.10.2013
with 6.0 x 1.5 m plot size according to RCBD with
three replications. Harvesting was done on 04.04.14
Maximum tuber yield (29.4 t/ha) was recorded in
SL15-15 followed by SL 13-39 (28.7 t/ha), whereas
minimum yield (18.1 t/ha) was recorded in check
variety Sante. The check variety Simply Red
produced 22.2 t/ha. Out of 12 strains, 8 were
selected for further evaluation.

Control of late blight of potato through different
fungicides.
Chemical control of black scurf (Rhizoctonia sp.)
through seed treatment.
Survey of black scurf/Rhizoctonia and common
scab disease incidence of potato, at district
Sialkot area for the year 2013-2014.
Effect of plant spacing on the yield of new
strains, Sh-5, Sh-493 and Sh-1035.
Cross combinations and berries obtained at
Potato Breeding Research Sub-station, Murree
during summer, 2013.

Varietal trial with red and white skinned potato
strains
Set-I: Thirteen strains including two commercial
check varieties were sown on 22.10.2013. The plot
size was kept 7 x 1.5 m according to RCBD with
three replications. Nine strains gave higher yield than
best standard variety Kuroda. The highest tuber yield
(34.9 t/ha) was recorded in strain SL8-5 followed by
SL10-4 (32.37 t/ha). The standard variety Kuroda
gave tuber yield of 17.47 t/ha.

PLANT BREEDING AT PRI, SAHIWAL
Maintenance, characterization and screening of
germplasm against abiotic and biotic stresses.
One hundred and thirty four varieties/strains were
sown on 28.10. 2013 with 6 x 0.75 m plot size. All the
varieties/strains were characterized for emergence %
age, tuber grades, diseases, tuber characteristics
and yield and maintained for inclusion in further
breeding programmes in coming years.

Set-II: Eleven strains and two standard varieties
were sown on 22.10.13. The plot size was kept 7 x
1.5 m according to RCBD with three replications. 11
varieties gave higher yield than both standard
varieties Kuroda and Sante. The highest tuber yield
(40.7 t/ha) was recorded in SL5-2 followed by SL619 (38.3 t/ha). The standard variety Sante gave tuber
yield of 19.3 t/ha.

Primary evaluation of new promising strains of
potato
(Set-1): Sixteen new strains were sown on
25.10.2013 with 6.0 x 0.75 m plot size according to
RCBD with three replications. Harvesting was done
on 07.04.14. Maximum tuber yield (33.3 t/ha) was
recorded in SL28-22 followed by SL 28-16 (27.8 t/ha)
as compared to the best check variety. The minimum
yield (15.57 t/ha) was recorded in Sante (check). Out
of 16 strains, 10 were selected for further evaluation.

Set-III: Thirteen strains including two standard
varieties were sown on 22.10.13. The plot size was
kept 7 x 1.5 m according to the RCBD with three
replications. Five strains gave higher yield than best
standard variety Sante. The highest tuber yield
(37.81 t/ha) was recorded in SL1-4 followed by UK60 (29.23 t/ha). The standard variety Sante gave
tuber yield of 27.0 t/ha.

Set-II: Fourteen new strains were planted on
25.10.2013 with 6.0 x 0.75 m plot size according to
RCBD with two replications. Trial was harvested on
07.04.14. Highest tuber yield (36.7 t/ha) was
recorded in SL28-51 followed by SL 21-9 (25.0 t/ha),
whereas minimum yield (15.56 t/ha) was recorded in
SL18-24. FSD-White (check) produced 21.1 t/ha.
Out of 14 strains, five were selected
for
further evaluation.

Advanced varietal trial of red and white skinned
potato strains
Sixteen advance potato strains/varieties including
two standard varieties were sown on 21.10.13 in the
plot size 8 x 2.25 m according to RCBD with three
replications. 14 strains gave higher yield than the
best standard Kuroda. The highest tuber yield (34.8
t/ha) was recorded in FD 73-44 followed by FD 81-1
(28.13 t/ha). The strain Sante gave the lowest tuber
yield (15.9 t/ha).

Secondary evaluation of potato strains
Set-I: Twelve new strains were sown on 24.10.2013
with 6.0 x 1.5 m. plot size according to RCBD with
three replications. Harvesting was done on 21.03.14.
Maximum tuber yield (32.97 t/ha) was recorded in
SL14-32 followed by SL 14-37 (32.0 t/ha), whereas
minimum yield (17.97 t/ha) was recorded in SL13-49.
Simply Red (check) produced 27.8 t/ha. Out of 12
strains, 8 were selected for further evaluation.

Evaluation of potato strains/varieties against
frost incidence
Seventy strains including two standard varieties were
sown on 22.10.2013 with plot size 7 x 0.75 m. The
trial was conducted according to single row (non-
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replicated). During the month of December and
January severe spell of frost was observed. The
strains FD 77-6 and FD 70-1 showed maximum
tolerance (score 9) against frost whereas the
standard variety Kuroda showed minimum tolerance
(score 2) against frost.

at Depalpur location. Minimum yield (14.0 and 8.0
t/ha) was recorded in the strains FD 71-1 and FD 7438 at Sahiwal and Depalpur location, respectively.
Pathology
Screening of potato germplasm against late
blight
Twenty six strains of potato were evaluated for
resistance against late blight. The material was sown
on 15.10.2013. the strain FD 72-25 showed
maximum (50 %) incidence of late blight whereas five
strains FD 63-1, FD 74-28, FD 73-75, FD 74-21 and
FD 74-51 did not show late blight incidence.

National uniform yield trial
Fifteen potato strains/varieties were tested at four
locations i.e., Potato Research Institute Sahiwal,
Vegetable Research Institute Faisalabad, NARC
Islamabad and Potato Research Station, Sahowali
(Sialkot). The material was planted on 10.10.13,
15.11.12, 14.10.13 and 28.10.13 respectively. with
plot size as 8 x 2.25 m, 5 x 2.25 m, 5.25 m 2, and 6 x
1.5 m, respectively according to RCBD with three
replications. The FD 76-67 gave the maximum tuber
yield (32.1 t/ha) followed by FD 78-51 (31.1 t/ha) at
Sahiwal location. While nine locally developed
strains gave higher yield than the best standard
variety Kuroda.

Effect
of
different
treatments
for
the
managements of soil born disease of potato
The trial was planted on 20.10.13 in RCB design
keeping plot size 6 x 3 m. Effect of four different
treatments was evaluated on tuber diseases of
potato. No effect of all the treatments was observed
on black scurf incidence. No scab incidence was
observed in case of cumulus followed by treatment
Mencozeb (1.3%) maximum tuber yield (33.3 t/ha)
was recorded in the treatment of Cumulus followed
by humic acid (32.7%).

Adaptability trial of exotic potato varieties
The seed potatoes of 12 exotic varieties imported by
three different seed companies were tested along
with standard varieties/local checks in adaptability
trials at Potato Research Institute (PRI) Sahiwal. Out
of these, three exotic varieties were also tested at
second location at Potato Research Station,
Sahowali (Sialkot). The material was planted on
25.10.13 and 13.11.13 at Potato Research Institute,
Sahiwal and on 04.11.13 at Sahowali. These trials
were laid out in RCBD with three replications and 6
x 2.25 m plot size at PRI, Sahiwal location, sets-I and
at Potato Research Station, Sahowali, whereas the
plot size in adaptability trial set-II at Potato Research
Institute, Sahiwal was kept 5 x 1.5 m. Plant to plant
and row to row distances were maintained at 20 cm
and 75 cm, respectively. The highest tuber yield was
obtained from the exotic variety Melanto (30.2 t/ha)
at Sahiwal followed by standard variety Sialkot
Sufaid (22.9 t/ha) at Sialkot. Minimum tuber yield
obtained from the exotic variety Zina Red (8.9 t/ha)
at Sahiwal location.

Prevalence of different foliar and tuber diseases
on different strains/varieties of potato
Twenty six strains of potato were evaluated for
resistance against foliar and tuber diseases. The
strains FD 74-33, FD 51-5, and standard variety
Asterix showed maximum (30%) early blight
incidence. All the strains/varieties showed tolerance
against Fusarium wilt (Fusarium oxysporum). FD 7421 showed (1%) symptoms of black leg (Erwiniaco
rotovora) (Fig. 1). The strain FD 73-75 showed
maximum (3%) of mosaic incidence. As regards
tuber diseases, the strains FD 76-12 and FD 8-1
showed 8% common Scab. For black scurf
(Rhizoctonia solani) FD 8-1 exhibited maximum value
70.0 % and for cracking FD 60-2 showed 5.40 %
incidence.

Zonal varietal trial
Fourteen potato strains/varieties were tested at two
locations i.e. Potato Research Institute Sahiwal and
Zameendara Seed Corporation Depalpur. The
material was planted on 28.10.13 and 15.11.12,
respectively with plot size as 6 x 0.75 m and 4 x 1.5
m, respectively according to RCBD with three
repeats at Sahiwal and two repeats at Depalpur. The
strain FD 61-3 gave the maximum tuber yield (36.7
t/ha) at Sahiwal followed by FD 74-38 (25.1 t/ha).
Whereas maximum tuber yield was given by the
strain FD 74-21 (30.6 %) followed by ZS-1 (25.8 %)
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Fig. 1. Symptoms of black leg disease.

seems from the data that among tested pool locally
developed strains performed better than the imported
varieties.

Agronomic Studies
Impact
of
different
doses
of
NPK
fertilizer on yield.
Effect of NPK fertilizer was evaluated on potato
strain FD 69-1. The trial was planted on 30.10.13
according to RCB design. Three treatments of NPK
kg/ha
viz.
T1=247.11:
123.55:123.56,
T2
=296.53:148.266:123.56, T3=345.95:172.98:123.56,
and T4=395.376:197.69:123.56 were tested. The
highest tuber yield (31.5 t/ha) was recorded in T 2
whereas minimum tuber yield (29.3 t/ha) was
recorded in the T1.

SENIOR SCIENTISTS
Dr. Syed Ijaz-ul-Hassan,
Botanist,
0300-6931708
syedejazqutbi@gmail.com
Mr. Muhammad Shafiq Tariq,
Assistant Botanist,
0321-6964125
shafiqtariq@yahoo.com

Evaluation of promising potato strains for high
dry matter contents and specific gravity.
Potato tubers from 134 strains/varieties were
collected after harvesting. Their dry matter content
and specific gravity were measured by using potato
hydrometer. Maximum specific gravity (1.089) and
dry matter (22.0%) was observed in genotypes FD
74-30 and FD 21-10 followed by FD74-19 (1.088
specific gravity and 21.6% dry matter). Furthermore,
the crisp variety Lady Rosetta commonly used by the
processing industry showed 19.2% dry matter. It

Mr. Sajid Habib,
Assistant Botanist,
0300-7423890
sajidhabib_62@yahoo.com
Mr. Nawaz Sajid,
Assistant Plant Pathologist,
0334-8050728
mnawazsajid@gmail.com
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Overview
Barani tract comprises 3.10 million hectares out of total 11.38 million hectares under cultivation in Punjab,
which is about 30% of the whole Punjab. It is characterized by different ecological zones depending upon
rainfall pattern. This Institute has seven research divisions namely; Crop Breeding, Agronomy, Soil Science,
Horticulture, Plant Protection, Agricultural Engineering, Agricultural Economic and Statistics to carry out the
research work on cereal, oilseed, fodder, legume and horticultural crops. In addition, five stations/sub-stations
namely: Barani Agricultural Research Station, Fatehjang; Groundnut Research Station, Attock; Horticultural
Research Station, Nowshera, Khushab and Barani Research Station, Piplan, District Mianwali are also working
under this Institute.
Current research projects

thousand cuttings of olive varieties (Fig. 2) were
delivered to the nursery growers.

Promotion of olive cultivation for economic
development and poverty alleviation
About 80597 plants were imported and 67296 plants
were distributed among 223 selected growers. Two
olive nurseries were established at farmer’s field and
245 thousand cuttings of olive varieties were
delivered to the nursery growers for production of
true to type olive plants. Plants of nine promising
varieties were also planted at the institute. For the
production of true to type olive nursery plants, 31273
olive cuttings were planted under shaded plastic
tunnels. Water harvesting techniques were used for
proper irrigation at Institute and also at farmer’s
fields. Awareness campaign was launched through
seminars in Institute and at farmer’s fields for proper
training of olive growers for orchard establishment
and value addition.

Fig. 1. Olive at farmer’s field village Bhagwal.

Standardization of olive propagation and its
value addition techniques
This PARB funded project No. 185 has been
successfully completed in May 2014. Production of
true to type and disease free olive nursery plants
was carried out and total of 4213 olive saplings of 7
varieties were distributed among the growers of
Pothowar region. Five olive nurseries were
established at farmer’s fields (Fig. 1) and 175.3

Fig. 2. Olive cuttings under tunnel.

After import of three more varieties under the project,
number of imported exotic varieties has been
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enhanced to fifteen. Genetic analysis of 7 olive
varieties through DNA finger printing techniques was
also accomplished. The results revealed that rooting
media of silt, rooting hormone (IBA) concentration of
3000 ppm and spring planting gave better rooting
percentage.

gravitational force; one 2600 watts solar pumping
system installed at the institute and linked with HEIS
to reduce electricity expenditures and to save
precious water. Fifteen plots of wheat on raised bed
in farmer’s fields were demonstrated, which
enhanced 25-30% yield and saved 35-40% irrigation
water.

Research experiments were carried out for
standardization of techniques of olive value addition
with encouraging results. In this regard, recipes of
olive pickle, murabba, jam, syrup and bakery
products were developed (Fig. 3).

Six tunnels were established and harvested offseason tomato crop under HEIS at both farmer’s
fields and at BARI, Chakwal (Fig. 5).

Fig. 5. Growing of off-season vegetables in tunnel.
Fig. 3. Bakery products of olive.

A total of 242 professionals including 21 females and
810 farmers trained on water saving techniques.
Seven hundred forty six universities and college
students including 394 females visited BARI and
witnessed ongoing water saving activities. Many
national (AARI, NARC, ABAD, FAO, Minister Agri.
Secretary Agri. DGA (R) etc.) and international
delegates (USDA, CIMMYT, ITALY, USAID, IFAD,
ICARDA) visited BARI, Chakwal and witnessed
ongoing water saving activities. Brochures, video
CDs were distributed among professionals and
farmers to disseminate these activities. Two radio
and 1 TV talk were delivered. Two popular urdu
articles were published on water saving techniques.

A detailed survey of already existing olive plants in
the districts of Chakwal, Rawalpindi, Attock, Jhelum,
Khushab, Mianwali, Bhakkar, Layyah, Sargodha and
Faisalabad was conducted. Data was recorded and
bud wood was collected and multiplied from farmer’s
fields.
Watershed
rehabilitation
and
irrigation
improvement in Pakistan: demonstration and
dissemination of best practices and technologies
to help the rural farmers
Six model orchards under high efficiency irrigation
system (HEIS) were developed at farmer’s fields and
at the institute more than 1200 micro-catchments
were developed in orchards to harvest rainwater;
three rooftop rainwater harvesting structures (Fig. 4)
developed to store rainwater for irrigation under

Wheat productivity enhancement program
Rawalpindi, Chakwal, Jhelum and Attock districts
were surveyed to monitor the occurrence of rust with
the help of GPS tracker. During survey 28 samples
of leaf rust and 38 samples of yellow rust were
collected and sent to Crop Diseases Research
Institute, Murree for race analysis. Under the
breeding objective 64 crosses were made particularly
to incorporate Ug-99 resistance in desirable
genotypes. For shuttle breeding F2, F3, F4, F5 and F6
generations (449 progenies) were advanced to next
generation at Summer Agricultural Research Station,
Kaghan.
Under pre released seed production three advanced
wheat lines were planted at the institute on an area
of 2.2 ha from where 2.9 tons seed was produced.

Fig. 4. Rooftop rainwater harvesting structure to
harvest rainwater.
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The breeder’s nucleus seed (810 kg), pre basic
(6290 kg) and basic seed (98340 kg) of Ug-99
resistant varieties Dharabi-2011 and BARS-2009
was produced in category of post released seed
production. For variety popularization, demonstration
plots of Dharabi-2011 were planted at eleven
different locations on farmer’s fields under rainfed
conditions and 13.6 ton seed was produced. In
village based seed production, 24.6 ton seed of
Dharabi-2011 was harvested from 5.2 ha.

will be further studied during the next year. Crosses
were made among seven varieties/advance lines and
all crosses were successful, 93 progenies were
selected from filial generations for further evaluation
while 19 single plant progenies were selected from
mutated population.

GOLDEN

BARI-2000

Under agronomy objective a trial “Study of various
cropping systems under different planting methods
and crop residue management for medium rainfall
areas” was conducted at the institute. The results of
trial showed that conventional tillage gave more grain
yield of wheat as compared to zero tillage but net
income was higher in case of zero tillage due to less
cost of production. Similarly, wheat grain yield was
higher in case of residue management and net
income was higher in case of mung-wheat cropping
system. The ridge planting technique was evaluated
on farmer’s field (18 locations).The data revealed
that planting of wheat on ridge have 6% advantage in
case of yield as compared to normal famer practice.
Regarding water saving issue, ridge planting has
advantage (28% water saving) over farmer practice.
Net income showed that ridge planting gave 12%
more income as compare to routine farmer practice.
The demonstration plots of residue management and
mung-wheat cropping system were sown at five
different farmer’s field. Wheat yield was higher in
case of residue management and net income was
higher in case of mung-wheat cropping system.

BARI-2011

NO.334 (Desi)

02CG005

Fig. 6. Four grains in approved variety BARI-2011.

Nucleus seed of Golden (20 kg), BARI-2000 (25 kg)
and BARI-2011 (30 kg) was produced during the
year (Fig. 6).
Seven entries were evaluated against check variety
BARD-479 in NUGYT sown at the institute. Three
entries gave higher yield than the check variety.
Advance line 10CG001 of this institute stood first for
dry pod yield in national trial during the year (Fig. 7).

4000
3500
3000
2500
2000
1500
1000
500
0

Improved mungbean production
Project is being funded by AVRDC, World Vegetable
Centre. The objective of project is to identify
opportunities to improve mungbean production as
part of double cropping in wheat-fallow areas of
Pothwar region. A large area of 0.5 m ha in medium
to high rainfall region of Pothwar remains fallow after
wheat where mungbean can be grown to increase
overall production in the country. This area is double
to the current area under cultivation of mungbean in
the country which indicates its high potential for
increasing total production. Forty one sites were
selected in each district (Chakwal and Jhelum) and
mungbean was sown in July, 2014. Initial results are
very encouraging.

Fig. 7. Pod yields of micro groundnut grain yield trial .

Mash
Thirteen crosses were attempted among the selected
mash genotypes. All the crosses were successful
and harvested for further studies in F1 generation.
Thirty nine crosses/progenies of F1, F2, F3, F4, F5 and
F6 generations were sown and studied. On field
performance basis, 132 single plants/lines were
selected for further evaluation in subsequent
generations.

Groundnut
Two hundred and thirty four groundnut entries of
diversified genetic background were studied for
their characterization. All entries were retained on
the basis of number of pods and yield per plant and

Seven promising lines of mash were evaluated for
their yield performance in micro yield trial against
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three check varieties. (Fig. 8). Four entries gave
higher seed yield than check variety Chakwal Mash
(1650 kg/ha) under rainfed conditions.

hundred fifty two crosses were selected from these
generations for further studies and included in station
yield trial. In regular yield trial, 20 entries were tested
for their grain yield performance under rainfed
conditions. Detail of trial is given bellow.

MashBean Advance micro Yield Trial (kg/ha)
Millet Micro Fodder Yield Trial (tons/ha)

2500
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0

60
50
40
30
20
10
0

Fig. 8. Yield of mashbean advance micro yield trials.
Fig. 10. Yields of millet micro fodder yield trials.

Sorghum
Eight new crosses/progenies of F1, F2, F3 and F4
were evaluated in the field for further studies. Eighty
five kg nucleus seed of Chakwal Sorghum was
produced during the current year.

Table 1. Yield performance of entries included in
regular yield trial.
S.
Entry
Yield
S. No.
No.
code
(kg/ha)
1
12C023
4591
12
2
12C018
5029
13
3
12C026
4932
14
4
12C004
4871
15
5
12C021
4417
16
6
12C027
5736
17
7
12C015
4036
18
8
12C022
5733
19
9
12C043
4677
20
10
13C040
3976
21
11
13C041
3990
22
LSD at 0.05 = 922, C.V. (%) = 9.2

Five promising lines were evaluated for green fodder
yield performance. Four lines (03CS001, 07CS017,
04CS035 and 03CS004) yielded better than check
variety Chakwal Sorghum (Fig. 9).
Sorghum Micro Yield Trial (tons /ha)
60
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40
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20
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0

Entry code
13C042
13C043
13C044
13C045
13C046
13C047
13C048
13C049
13C050
Chakwal-50
Dharabi-2011

Yield
(kg/ha)
4320
5651
4916
4466
4384
4796
5816
4200
4496
5437
5142

The data revealed highly significant differences
among the test entries for yield performance. Four
entries viz. 13C048, 12C027, 12C022 and 13C043
gave higher grain yield than the two check varieties.
Entry 13C048 gave the maximum yield (5816 kg/ha).
The check varieties Chakwal-50 and
Dharabi2011 produced 5437 and 5142 kg/ha, respectively.
The lowest yield of 3976 kg/ha was obtained from
the entry 13C040 (Fig. 11).

Fig. 9. Yields of sorghum micro yield trials.

Millet
Five elite lines of pearl millet were evaluated for
green fodder yield performance. Three lines
(07CM038, 07CM043 and 08CM021) performed
better and gave higher fodder yield than the check
variety 18-BY (Fig. 10).
Wheat
Regarding hybridization 295 targeted crosses were
attempted and their seed was collected for further
studies.
Three
hundred
and
eighty
two
crosses/progenies of F1, F2, F3, F4, and F5
generations were evaluated in the field. Three

Fig. 11. Yield Performance of entries included in
regular yield trial.
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In micro wheat yield trial 22 entries from different
institutes of Punjab were evaluated. Yield
performance of these lines is given below:

2009) were evaluated (Fig. 13). Entry 11KCC-103
gave the maximum grain yield (2034 kg/ha) followed
by the entry 11KCC-115 (1879 kg/ha).

Table 2. Yield performance of entries included in
micro wheat yield trial (Rainfed).

1000

Chickpea Micro Yield Trial Kabuli (kg/ha)

800
S.
No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Varietal
code
NR-403
NR-407
NR-439
NR-413
2809
10FJ01
08FJ26
10FJ16
V-11101
V-12292
V-12257
V-12253
V-12252

Avg.
(kg/ha)
3883
4173
4009
4219
3964
3893
3400
3506
3915
3626
3853
4190
3959

S.
No.
14
15
16
17
18
19
20
21
22
23
24
25
-

Varietal code
V-13001
V-11181
11BT004
11BT002
11C007
11C008
B-16
PV-1
PV-2
PV-6
Dharabi-2011
Chakwal 50
-

Avg.
(kg/ha)
3526
3454
3412
3108
4056
4082
3501
3478
2795
3350
4063
3993
-

600
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200
0

Fig. 13. Yields of chickpea micro yield trial.
Lentil
Ten new crosses of lentil were attempted, all were
successful and their seed was collected for further
studies. Fifty six crosses/progenies of F1, F2, F3, F4
and F5 generations were studied. Out of these, 250
single plants / lines were selected for further
evaluation in F1, F2, F3, F4 and F5 generations.
In micro yield trial, six entries were evaluated against
three check varieties (Fig. 14). Four lines were
selected due to their better yield performance as
compared to check varieties.

Significant differences were revealed by the test
entries for their yield performance. Four entries viz.
NR-413, V-12253, NR-407 and 11C008 gave better
yield than the check variety Dharabi-2011and
Chakwal-50. Entry NR-413 produced maximum
average grain yield of 4219 kg/ha. Check varieties
(Dharabi-2011 and Chakwal-50) gave average yields
of 4063 kg/ha and 3993 kg/ha, respectively. Entry
PV-2 gave minimum yield (2795 kg/ha) (Fig. 12).
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Fig. 14. Yield of lentil micro yield trial.
Olive
The gene pool unit was extended and the total
number of olive varieties extended up to 67. During
this year 23 varieties produced fruit.

Fig. 12. Performance of advanced lines included in
micro/regional wheat yield trial.

Chickpea (Kabuli)
Ten new crosses of chickpea (Kabuli) were
attempted. All crosses were successful and their
seed was collected for further studies. Seventy
seven crosses/progenies of F1, F2, F3, and F4
generations were evaluated in the field. Two hundred
and fifty nine single plants/lines were selected from
these generations for further studies.

Center of Excellence for Olive Research is fulfilling
the demand of olive plants through production of
olive nursery. In recent year, 4554 true to type olive
plants of five promising varieties and 67296 imported
olive saplings were distributed to 252 progressive
olive growers of Pothowar region. The facility of free
oil extraction was provided to the farmers.

In micro yield trial, eight chickpea genotypes
including two check varieties, (CM-2008 and Noor-

Grapes
Six new varieties of grapes were added in the
genepool viz. Muscat Hambourg, Chasselas, Danlas
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Citrus
In the existing gene pool, four new varieties of sweet
oranges were planted at the institute including
Parson Brown, Cassa Grande, Morro and Torrocco.
Salustiana, Blood Red and Succari performed better
than all other sweet orange varieties.

B, Superior R110, Crimson and Autumn Royale.
Sultanina C (Fig. 15) and Vitro Black (Fig. 16)
showed very encouraging results regarding fruit
quality and yield. All these varieties were early
maturing and produced the fruit before the onset of
monsoon. The trend of grape production in Pothowar
is increasing day by day due to good per hactare
income by early varieties.

Senior Scientists
Mr. Muhammad Azeem Tariq
Economic Botanist,
0333-5770746
Mtariq82”hotmail.com
Mr. Muhammad Ashraf Mian
Wheat Botanist,
0321-5213736
Ashraf96@hotmail.com

Fig. 15. Sultanina C variety of grape.

Dr. Muhammad Ijaz
Plant Pathologist,
0323-5904944
ijazbenatta@yahoo.com

Fig. 16. Vitro black variety of grape.
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Overview
Agriculture Research Station was established at Khanpur, District Rahim Yar Khan during the year 1950 to start
research work on varietal testing and selection of cereals and coarse grains. It was shifted to Bahawalpur
during 1969 and upgraded as Regional Agricultural Research Institute, Bahawalpur during 1987. At this
Institute crop breeding efforts are underway to develop comparatively high yielding varieties of wheat, pulses,
millet, sorghum and oilseed, suitable for irrigated as well as low rain, arid-climatic zone of Southern Punjab. A
number of high yielding, drought-tolerant, disease and insect pest resistant crop varieties along with their
production and protection technologies have been released for general cultivation in the region. This Institute
has released twelve wheat, one mungbean, one sorghum, two millet and one raya variety. Hundreds of lines of
different crops are in pipeline.
Crop Breeding Division

Exotic material
Nine exotic nurseries/trials received from CIMMYT
and ICARDA were planted at RARI, Bahawalpur.
Total entries studied in exotic material were more
than 1000, Out of which 85 entries have been
selected for next yield trials and included in crossing
block.

Economic Botany Section
Wheat(Triticumaestivum L.)
Wheat breeding programme at Regional Agriculture
Research Institute, Bahawalpur.Comprises different
experiments viz. hybridization, maintenance of
germplasm, study of filial Generations (F1-F6), and
exotic material (CIMMYT and ICARDA) under local
conditions. Yield trials of different categories, viz. A,
B, Regional, Micro and National trials were
conducted during the year 2013-14.

Yield trials
a. “A” trials: One hundred and twenty eight
entries/varieties were studied in A-trials under normal
and late sown conditions. Out of which 34 lines were
selected for next regular wheat yield trials.

Hybridization
The purpose of hybridization was to create genetic
variability for different traits like disease, drought and
heat resistance/tolerance. During 2013-14 crossing
block comprising345 wheat genotypes was planted
on two different sowing dates for synchronization.
More than one thousand crosses were attempted out
of which 540 crosses were found fruitful.

b. B trials: Forty one wheat strains were studied
during 2013-14 along with commercial checks, Out of
which 15 entries have been finalized for next year
testing.
c.
In regional wheat yield trials 16 wheat strains
were studied on nine locations of Southern Punjab.
This trial was comprised 40 genotypes. The strain
099172 gave maximum yield in the region.

Study of filial generations
During 2013-14, F1 to F6 generations were studied,
out of which 1152 selections have been made for
advancement to next generations, while 45 have
been picked up for yield testing.

d. In national uniform wheat yield Trials 40 entries
were tested on nine locations in Southern Punjab
under normal and late sown conditions, Out of which
06 strains viz. E6, E7, E8, E11, E25 and E15
performed better.
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Wheat yield trials under moisture stress
Eighteen entries in two yield trials (A1MS and B2MS)
were studied under moisture stress conditions. No
irrigation except soaking dose was applied to the
experiments. Only four strains performed better than
respective check (Chakwal-50).

varieties followed by Bahawalpur Raya (check) (3200
kg/ha).

Seed production
During 2013-14, 24 tons seed of commercial
varieties viz. Fareed-2006, Mairaj-2008, Aas-2011
and new strains i.e. 076422, 076346 was produced

Eight varieties/strains of raya were sown under
advance yield trial. BRJ-1103 out yielded (3411
kg/ha) others followed by BWP-Raya (3147 kg/ha).

Ten varieties/stains of raya were sown under regular
yield trial. BRJ-1105 out yielded (3328 kg/ha) others
followed by Bahawalpur Raya (3225 kg/ha).

Nine varieties/strains of mustard were studied in
micro yield trial, two stains, BRJ-9072 and BRJ-1004
yielded 1949 and 1786 kg/ha, respectively, while
Khanpur Raya (Check) yielded 1882 kg/ha. Eight
varieties/strains of Brassica napus included in MYT
2013-14 were also studied.
NURYT 2013-14 consisted of 22 entries and NUMYT
comprised of 15 entries were also carried out at
Bahawalpur. BRJ-9070 and BRJ-8067 surpassed
others by giving yield 1949 and 1824 kg/ha
respectively, while Khanpur Raya (check) yielded
1896 kg/ha.

Genetic resistance
Eighteen strains were sent to Kenya for screening
against Ug-99 stem rust. Four were found resistant.
Thirty wheat strains were sent to CDRP, Islamabad
for screening against three rusts throughout
Pakistan. According to the result, 8 strains were
found resistant against all three rusts (leaf, yellow
and black) while, 13 strains were resistant to two
rusts (leaf and yellow, Fig. 1).

Production of BNS and pre-basic seed
One hundred and seventy pre basic seed and 26 kg
“BNS” of “Bahawalpur Raya” was produced at
Bahawalpur.
Pulses Section
Mungbean (Vigna radiata L.)

Fig. 1. Leaf rust of wheat.

Germplasm
Germplasm consist of 50 entries, yield ranged
between 150 to 550g per plot of 2.4 m2.

Oilseed Section
Oilseed
breeding
programme
comprised
hybridization, studies of filial generations and yield
trials of rapeseed and mustard.

Yield Trials
Preliminary yield trials: A trial consisting of 20
entries selected from local nurseries along with 2
check varieties (Bhakkar-2011 and Pb-2008) was
conducted.The maximum grain yield (3125 kg/ha)
was produced by BRC-443 that was the highest than
as compared with check varieties (2569 and 2813
kg/ha).

One hundred and eighty two entries of rapeseed and
mustard germplasm were studied and maintained. In
hybridization studies, five crosses were found
successful in mustard varieties.
Plants/Mogenies
Selection
of
plants/progenies
with
desired
characteristics was made for further evaluation in
filial generations of rapeseed and mustard. In F 1, five
crosses were selected. In F2, 32 single plants were
selected, in F3, 26 single plants were selected; F4,
20, in F5,12 entries were selected.

Advance yield trials: A trial consisting of 12mung
lines including two checks was conducted. The
results showed that two strains (BRM-355 and BRM367) out yielded both the checks (NM-2011 and
Chakwal-Mung) significantly.

Yield trials
Ten varieties/strains of raya were sown at RARI;
Bahawalpur. BRJ-1307 out yielded (3295 kg/ha) all

Adaptation yield trials:A trial consisting of 8 entries
including two checks was conducted at three location
of Southern Punjab. Three strains showed edge over
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both the checks (NM-2011 and Chakwal-Mung)on
the basis of average of 3 locations.

and millet, 50 entries for grain purpose were sown
and maintained as germplasm.

National uniform yield trials: A trial consisting of 16
advance mung lines was contributed by the National
Coordinator Pulses, NARC, Islamabad. This trial was
sown at various locations throughout Pakistan.

Varietal trial of sorghum and millet
Eight strains/varieties of sorghum were sown to
study the grain yieldat RARI, S-4 gave the highest
yield, 3750 kg/ha. In millet (bajra) trial out of 10
entries/varieties, composite-1 gave the highest yield
(3111 kg/ha).

One entry BRM-311, from this institute out yielded
the check. Significant differences were found among
the genotypes.

Vegetable Section

Chickpea (Cicerarietinum L.)

Evaluation of determinate tomato advanced
linesunder Bahawalpur agro-climatic conditions
Eight advanced lines of determinate type of tomato
were tested. Two lines (09070 and 10142) out
yielded the other varieties significantly.

Germplasm
Germplasm consisted of 80 entries of chickpea.
Each entry was sown in an area of 2.4m 2. Data
regarding 50% flowering and 90% pod maturity were
recorded

Evaluation of determinate tomato hybrids under
Bahawalpur agro-climatic conditions
Seven determinate type of tomato hybrids were
tested by sowing in RCBD. It was found that hybrids
LTH-204 and LTH-177 were significantly higher in
yield.

Hybridization
Eight crosses (50 flowers each) were attempted
during rabi-2013-14. Only two crosses were
successful. F1 will be raised during 2014-15 for
further evaluation.

Seed production
Quality seed of selected vegetables was produced to
maintain the purity of vegetable varieties and
supplying to public/private seed companies and
vegetable growers in the region. Seed of carrot
(15kg), radish (7kg) onion (18kg) and spinach (15kg)
was produced.

Filial generations
Fifty eight entries relating to F2, F3, F4and F8
generations of desi chickpea received from PRI and
NIAB, Faisalabad were studied. Five entries from F 3,
six entries of F4 and eleven entries of F5, with
desirable characters were selected for further study
during 2014-15.

Agronomy Section
Yield trials
Yield potential cum varietal trial on mungbean
The experiment was conducted to evaluate the yield
potential of various mung strains/varieties, under the
agro-ecological conditions of Bahawalpur. BRM-334
produced the maximum grain yield (1417 kg/ha) and
reached to physiological maturity in 64 days,
followed by AZRI-Mung with yield of 1316 kg/ha and
matured in 68 days.

Preliminary yield trial of desi chickpea
A trial consisting of 20 entries including twochecks
was sown following RCBD with three replications.
Fourteen entries out yielded the check variety
significantly.
Advance yield trial of desi chickpea
A trial consisting of 8 entries including two
checkvarieties was laid out by RCBD fashion
withfour replications. BRM-405 was at top (2847
kg/ha).

Sowing date cum varietal trial on Bt.cotton
The trial was laid out to find the most suitable sowing
times for Bt. cotton under the climatic conditions of
Bahawalpur region. It comprised on nine promising
Bt. cotton strains/varieties, planted at four sowing
dates started from 5th of March with 15 days interval.
It was observed that the most suitable time is 5th to
20th of March but it was not profitable with lesser
benefit cost ratio (BCR) as 1:1.81 while it was
maximum with 20th of April as 1:2.15. Therefore for
obtaining maximum benefit from Bt.cotton the
suitable sowing time is 20th of April in this region.

Regular yield trial of desi chickpea
The trial comprised14 entries includingthree check
varieties BRC-428 with 2986kg/ha grain yield proved
to be high yielding.
Millet section
Millet breeding programme comprised hybridization,
studies of fillial generation and yield trials of sorghum

67

AARI Annual Report 2013-14
Sowing date cum varietal trial on raya
strains/varieties
The experiment was conducted to find out the most
suitable planting time for maximum production from
locally developed raya strains/varieties i.e. BRJ8067, BRJ-9070, BRJ-9072, BRJ-1004, Bahawalpur
Raya and Khanpur Raya. It was found that the most
suitable planting time is 1stto 15th of October for all
the strains/varieties planted under the agro
ecological conditions of Bahawalpur.

Relay vs conventional sowing of wheat
The trial was conducted to know the performance of
wheat sown as relay in standing cotton crop in mid of
November, against late sown after the cutting of
cotton sticks in 1stweek of January. It was found out
that maximum benefit cost ratio (1:35.8) was
obtained in relay sowing (Fig. 3) crop as compared to
1: 5.2 in conventionally sown crop under cottonwheat rotation system in Bahawalpur region.

Adoption
of
newly
developed
wheat
strain/varieties to climatic variations under
Bahawalpur conditions
The trial was laid out to know the optimum planting
time and performance of various locally developed
wheat strains/varieties (099114, 099172, 099346,
099384, Punjab-2011, Fareed-2006 and Aas-2011),
to climatic variations under agro ecological
conditions of Bahawalpur. It was evaluated that the
best sowing time for all the above mentioned
strains/varieties was 15th of November. Aas-11
performed well under Bahawalpur climatic variations.

Fig. 3. Relay sowing of wheat crop in standing cotton.

Chemistry/Soil Science Division

Studies on NPK application methods and optimal
dose in wheat crop
The study was carried out to evaluate the most
suitable method and optimum dose of NPK fertilizers
to wheat crop under Bahawalpur conditions. It was
found that the most suitable method was band
application with optimum dose as 150-120-60 NPK
kg/ha to newly developed wheat strain 076422.

Fertilizer requirements of promising wheat strain
076346 under Bahawalpur conditions
This study was conducted to determine the most
suitable NPK dose for new wheat cultivar 076346.
The trial was sown with eleven treatments and three
replications. Results indicated that T 2 (150-120-60
NPK kg/ha) is the best economical dose. LSD value
for yield data was 414.55 (Fig.4).

Studies on planting techniques and varieties in
late sown wheat under Bahawalpur conditions
The study was conducted to find out the most
suitable planting techniques/method for late sown
wheat crop under agro-ecological conditions of
Bahawalpur region. It was evaluated that the most
suitable technique was ridge planting (Fig. 2) with
maximum benefit cost ratio(1:8.40) and suitable
variety was Aas-2011 with maximum grain yield
(5227 kg/ha).
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Fig. 4. NPK dose for new wheat cultivar 076346.

Response curve studies for promising wheat
strain 076422 under Bahawalpur conditions
The study was conducted to find out the best dose of
NPK for new wheat cultivar 076422. The trial was
laid with eleven treatments and three replications.
Results indicated that T2 (150-120-60) is the best
economical dose. LSD value for yield data was 313.6
and using LSD interval graphical representation of
data is given in Fig.5.

Fig. 2. Ridge planting of wheat.
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Response curve studies for new promising raya
strains BRJ-7052 and 7057 under Bahawalpur
conditions
This study was done to find a response curve of NPK
for Raya strains. The newly evolved raya strains
BRJ-7052 and BRJ-7057 were tested with eleven
combinations of NPK. T4(90-60-30) is the best
economical dose. Fig. 8 shows the graphical
representation of results.
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Fig.5. NPK dose for new wheat cultivar 076422.
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Phosphorus efficiency of new wheat strains
This experiment was conducted to select the
phosphorus efficient strain developed at the institute.
The trial was laid out in split plot design using eight
strains/varieties along with 3 treatments (control, NK
and NPK recommended) with three replications.
Data of the experiment revealed that Mairaj-2008
(4127 kg/ha), Aas-2011 (4467 kg/ha) and 6346
(4533 kg/ha) performed better at no phosphorus
treatment (Fig.6).
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Fig. 8.Response curve for new promising raya strains.

Fertilizer requirements of promising mung strain
BRM-334under Bahawalpur conditions
The trial was laid out in RCBD with three replications
using eleven NPK combinations. Results indicated
that T2 (23-34-25 NPK kg/ha) is the best economical
dose for mung cultivar (BRM-334).
Fertilizer requirement of new millet strain RARI
Composite-4 under Bahawalpur conditions
This study was done to finalize most suitable dose of
N, P and K for new millet cultivar RARI Composite-4.
The trial was laid out using 11 treatments of NPK in
different combinations. Results indicated that 15090-60 NPK kg/ha was the best economical dose.

Fig. 6. Phosphorus efficiency of new wheat strains.

Response of new wheat strains to Zn application
under Bahawalpur conditions
The experiment was conducted to study the zinc
response to wheat strains developed at this institute.
The trial was laid out in split plot design using eight
strains/varieties along with three Zn treatments and
three replications. According to results V 2 (Aas-2011)
and V8(V-2602) performed best. Data regarding
treatment x varieties/strains interaction was
represented in Fig.7.

Response curve studies for new sorghum RARIS10 under Bahawalpur conditions
In this experiment different NPK combinations, were
applied to determine the most suitable dose for new
sorghum cultivar RARI S-10. The trial was laid out in
RCBD with three replications. According to results
the best economical dose for this cultivar is 150-9060 NPK kg/ha.
Plant Pathology Section
Screening of wheat varieties/lines against leaf
rust
Out of 199 test entries, thirty seven varieties/lines
remained immune, while 37 varieties/lines showed
resistant (R) reaction. Promising varieties were
Chakwal-50, Manthar-03, Aas-2011 and 076422.
Fifty one, among them Lasani-2008, Shafaq-2006,

Fig. 7. Zinc response to wheat strains.
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Punjab-2011, Millet-2011, 076309, and 076346
responded as moderately resistant.

was highly susceptible and no one was resistant
against alternaria blight. Two entries (BRJ-9074 and
BRJ-1002) were resistant and two entries (BRJ-7057
and KNP-RAYA) were highly susceptible against
white rust.

Screening of wheat varieties/lines against yellow
rust under inoculated condition
Out of 199 test entries, 163 were immune. Promising
varieties were Lasani-2008, FSD-2008, Millat-2011,
Punjab-2011, 099384, 099346, 076346, 076422, and
09-9110. Thirteen were resistant to moderately
resistant,19 were moderately susceptible and four
were susceptible against the yellow rust.

Surveillance of wheat rusts in Southern Punjab
(incidence and severity of wheat diseases)
About 52 sites were visited and varieties Sehar 2006,
Galaxy-2013 and TD1 showed high infection of leaf
rust. The crop year was free from yellow rust
incidence except some limited patches while stem
rust was not observed at any site.

Monitoring
of
leaf
blotch
(Dreschslera
sorokiniana) disease on wheat germplasm under
natural field conditions
Out of 199 test entries 154 entries showed resistant
reaction, while remaining 45 entries showed 5-20%
disease reaction, as nominal incidence of the
disease was observed.

Screening of mungbean cultivars/lines against
mungbean yellow mosaic virus (MYMV)
Out of 30 entries tested against MYMV, six entries
(BRM-354, BRM-359, BRM-361, BRM-367, BRM370 and BRM-377) showed highly resistant reaction
while 18 showed resistant reaction.

Survey for determination of Karnal bunt, in wheat
seed lots grown in Southern Punjab
Out of total 43 wheat seed samples received from
different seed lots of farmer’s field of South Punjab,
incidence observed from samples of Ahmadpur East,
Khanewal and Muzaffar Garh districts, ranged
between
0.0-0.31,
0.0-0.48
and
0.0-0.21,
respectively.

Screening of sorghum varieties/lines against
grain smut (Sphaecelotheca sorghi).
Eleven verities/lines were tested against grain smut
disease of sorghum under artificial inoculated
condition. Three entries (RARC- S5, RARI-S16, and
RARI-S10) showed immune reaction. Two (Juwar-86
and YSS-98) were highly resistant, two (RARI-S1
and RARI-S4) showed resistant reaction and two
entries (BR-319 and BRM-333,) were found highly
susceptible.

Screening of wheat varieties/lines against Karnal
bunt (Neovossia indica) under inoculated
condition
Out of 53 test entries, Iqbal-00, Uqab-00, Shafaq2006, Aas-2011, Punjab, Millat-2011, NARC-2011,
076309 and 076317 showed highly resistant
response, while remaining 44 varieties/lines showed
resistant reaction.

Entomology Section
Screening of cotton strains against insect pest
Eighteen cotton genotypes were screened against
sucking and bollworm pest. The maximum population
of jassid, whitefly and thrips was recorded 1.26, 2.73
and 18 respectively on strain SLH-1. The damage of
spotted bollworm was found 1.13 to 2.16% on cotton
strains SLH-1 and SLH-9, respectively.

Screening of wheat varieties/lines against loose
smut of wheat
Out of 177 test entries, twelve lines including Fareed2006, Shafaq-2006, Sehar-2006, FSD-2008, 11 B2095, 12B-2511, 12B-2525, 12 B-2533, 12B- 2534,
12B-2564, 12B-2569 were found immune and 33
including Kohinoor-83, Inqulab-1991, Punjab-1996,
MH-1997, Punjnad-1, Chakwal-50, Punjab-2011,
099346,
099370,11B-2014
showed
resistant
reaction. While remaining showed highly susceptible
reaction.

Efficacy of insecticides against cotton dusky bug
Five insecticides Confidor 200SL, Acetameprid
75SP, Nitenpyran 10AS, Profenofos 50EC,
Deltamethrin 2.5EC were evaluated against cotton
dusky bug. All the insecticides proved equally
effective, however,profenofos gave maximum
mortality (88.33%).

Screening of Mustard germplasm against
Alternaria blight (Alternaria brassicae) and white
rust (Albugo candida)
Among 12 mustard test entries, seven (BRJ-7057,
BRJ-8063, BRJ-9070, BRJ-9072, BRJ-9074, BRJ1003, and BRJ-1004) were susceptible, BRJ-7052

Efficacy of insecticides against sorghum borers
Seven insecticides Carbofuran 3G, Tracer 240SC,
Coragen 20SC, Emamectin 1.9EC, Belt 48SC,
Imidacloprid 2.5WP were evaluated against sorghum
borer. The maximum % mortality (85.71) was
recorded with the insecticide Emamaticin 1.9EC.
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Screening of wheat strains against aphids
Ten wheat strains/varieties were screened against
aphids in normal and late sown conditions. The
lowest population of aphids(8 per tiller) was noted on
strain076346 and highest (22 aphid per tiller) on
variety FSD-2008 in normal sown condition. The
maximum population of aphids (35/tiller) was
recorded on strain 099384 and minimum population
(18aphids/tiller) on strain 066317 in late sown.

Mr. Saeed Ahmad, Plant Pathologist,
0300-6812085
Mr. Muhammad Younus, Entomologist,
0346-7821545
Dr. Manzoor Hussain, Economic Botanist,
0344-72005

Screening of Brassica against aphid
Ten new genotypes were tested against aphid in
normal and late sown crop. Layout system was
RCBD having plot size 5 x 1.8m. The highest
population of aphid/2cm inflorescencewas recorded
on strain BRJ-9074 i.e. 23. The lowest aphid
population 10 aphid/2cm inflorescence was recorded
on BRJ-1004 in normal sown condition. The highest
population (aphid/2cm inflorescence) was recorded
on strain BRJ-9074 i.e. 46. The lowest aphid
population was recorded on BRJ-7052 i.e. 32
aphid/inflorescence in late sown condition.
Response of chickpea strains against pod borer
Fourteen chickpea strains/varieties were screened
against pod borer under non sprayed condition to
find out the response of different strains of chickpea
to Helicoverpa armigera under natural field
conditions having Layout system RCBD and plot size
4m x 1.8m at RARI, Bahawalpur.The damage was
13 and 22% on strains BRC-397 and BRC-388,
respectively.
Losses of chickpea yield caused by pod borer
An experiment was conducted to evaluate the yield
losses caused by gram pod borer under non sprayed
condition.
Two sets of four varieties were sown separately. One
set was kept free from Helicoverpa armigera attack
by applying Emamectin1.9E.C @ 200 mL/acre at the
appearance of pest till maturity of the crop.
Second set, crop was kept unsprayed to develop
Helicoverpa armigera. The yields of the treated and
non-treated plots were recorded for comparison.
Yield loss caused by pod borer was noted as ranged
from 18.64 and 23.33% on strain BRC-427 and BRC388.
Senior Scientists
Abdul Rashid, Vegetable Botanist,
0332-6044395
Syed Riaz Hussain Gillani, Agriculture Chemist,
0333-6068318
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Overview

The Thal desert is situated in Punjab. It consists vast area mainly between the Jhelum and Sindh rivers
near the Pothohar Plateau. This region comprises the districts of Khushab, Mianwali, Jhang, Bhakkar,
Layyah, and Muzaffargarh. Total area of Thal zone is 3.5 mha, out of which 2.5 mha is cultivated. However,
1.18 mha is irrigated, 0.98 mha is rainfed and 1.34 mha is cultureable waste. Low rainfall, high temperature
and poor sandy soil are the major characteristics of this area. This area produces 14% wheat, 88%
chickpea, 84% mungbean and 95% guar of the Punjab. Arid Zone Research Institute was established in
1991-92. It focuses on development of high yielding and stress tolerant wheat varieties. Water shortage and
high temperature are the major problems. Similarly in chickpea it is focusing on root rot and wilt resistance
with special emphasis on drought and frost tolerance, while in mungbean crop the special emphasis is on
high yield, insect pest resistance, sowing time and weed control. Therefore, this Institute has reshaped its
breeding strategies to meet all these challenges.
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Breeding/varietal evaluation
Chickpea
Hybridization
Hybridization was undertaken by crossing desirable genotypes selected on the basis of high yield, disease
resistance and tolerance to heat, frost and drought. Four crosses were attempted during 2013-14. In F2
generation single plants were selected on the basis of plant height, desirable plant type, maturity, disease
resistance, tolerance to heat, frost and drought. F2, F3, F4, F5 and F6 segregating populations were sown under
semi irrigated as well as on sand dunes. Seventeen F 2 populations were evaluated under irrigated conditions
and 53 single plants were selected from the material sown on sand dunes. In F 3 generation, 249 single plants
of six crosses were studied. Eighty five single plant progenies from F 4, and 40 from F5 were selected during the
last year. In F6 generation, 82, single plant progenies were selected from 300 single plant progenies. Thirty
uniform lines were selected from F6 and F7 for preliminary yield trials.
Preliminary yield trial
The trial consists of 18 test entries with two check varieties Bhakkar 2011 and Punjab 2008. It was laid out in
RCBD with three replications on 21-10-2013 with a plot size of 4 x 1.2 m. The observation regarding
germination percentage, days to 50% flowering, number of pods/plant, 100 grain weight, days to maturity,
response to wilt and seed yield were recorded at proper growth stages. Seven lines (TG1309, TG1301,
TG1303, TG1307, TG1316, TG1317 and TG1314) surpassed the check entries. Remaining strains were
rejected due to low yield and disease susceptibility. Significant differences among the means of entries were
observed. The strain TG1309 gave the highest yield (2976 kg/ha), followed by TG1301 and TG1303 with yield
of 2733 and 2690 kg/ha, respectively. Two check varieties Bhakkar-2011 and Punjab-2008 gave the yield of
2218 and 2163 kg/ha, respectively.
Regular yield trial
Two regular yield trials (desi and Kabuli) consisting of 13 test entries in desi set and nine test entries in Kabuli
set with one check variety in each set (Bhakkar-2011 and Noor-2009) were conducted in RCBD with three
replications and sown on 21-10-2013 with a plot size of 4 x 1.2 m. The observation regarding days to 50%
flowering, number of pods/plant, 100 grain weight, days to maturity, response to wilt and seed yield were
recorded. Thirteen lines (TG 1209, TG 1203, TG 1210, TG 1213, TG 1228, TG 1232, TG 1221, TG 1219, TG
1207, TG 1205, TG 1222, TG 1204 and TG 1218) from desi set (local) and only one line (TG12K10) (Fig. 1)
from Kabuli set surpassed the check entries (Bhakkar-2011 and Noor-2009). It is obvious from the ANOVA of
desi set that the difference among the mean of entries were significant. Entry TG1209 gave the highest mean
yield (2733 kg/ha). Bhakkar-2011 and Punjab-2008 (check) gave the yield of 1754 and 1745 kg/ha,
respectively. In Kabuli trial the entry TG12K10 gave the highest mean yield (1940 kg/ha). Noor-2009 (check)
gave (1809 kg/ha) yield.

Fig. 1. Chickpea advance line TG12K10 (Kabuli).

Micro yield trial (desi)
The trial consists of 13 test entries. It was laid out in RCBD with three replications on 25-10-2013 with a plot
size of 4 x 1.2 m. The observation regarding number of pods/plant, days to maturity, 100 grain weight, plant
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height and seed yield were recorded at proper growth stages. The ANOVA showed that the differences among
the means of entries were significant and entry TG1123 gave the highest yield (2521 kg/ha) compared to
Bhakkar-2011 and Punjab-2008 (check) with the yield 2372 and 2314 kg/ha, respectively.
Cooperative yield trial (desi and Kabuli)
Two chickpea cooperative yield trials (desi and Kabuli) consisting of 18 test entries were laid out on 25.10.2013
in RCBD with three replications maintaining plot size 4 x 1.2 m. The observations regarding germination
percentage, days to 50 % flowering, number of pods/plant, days to maturity, response to wilt and seed yield
were recorded. Five entries viz. CH-24/07, CH-3/07, CH-104/06, 9024 and CH-28/07 surpassed the check
(Punjab-2008). It is evident from the ANOVA that entry CH-24/07 gave the maximum average yield (1764
kg/ha). Kabuli set, 12 entries viz. CH-51-07, CH-45/07, K-01007, 09AK055, K-01020, CM-731-06, CH54/07, K01017, K-01019, K-01013, K-01015 and CM1238/08 surpassed the check. Entry coded as CH-51/07 gave the
maximum yield (1165 kg/ha).
National uniform yield trial (desi and Kabuli)
Sixteen test entries of desi (local) and 15 entries of Kabuli trial were sown on 25.10.2013 in three replications
with plot size of 4 m x 1.2 m. Four entries viz. 09AK055, TGX 225, FG0902 and D075-09 (Fig. 2) were
contributed in NUYT 2013-14. At Bhakkar check entry Punjab-2008 exhibited the highest yield (2322 kg/ha)
followed by entry CH87/06 (2137 kg/ha). Entry AZC-6 gave the lowest yield (1751 kg/ha). In Kabuli trial entry
09AK055 exhibited highest yield (2862 kg/ha) followed by CH888/06 (2627 kg/ha). K-06006 gave the lowest
yield (1049 kg/ha).

Fig. 2. 09AK055 advance line.

Mungbean
Hybridization
Mungbean filial generations (1F1, 6F2, 4F3, 6F4 and 3F5 populations) were planted to raise the next generation
and further evaluation. One hundred and sixty single plants/single plant progenies were selected from F 2 to F5
generations. Twenty eight uniform lines were selected from F 5 for further evaluation in preliminary yield trials.
Preliminary yield trial
Two preliminary yield trials consisting of 14 test entries each with two check varieties (NM-2011 and AZRIMung-2006) were sown on 20.06.2013 in three replications with a plot size of 4 x 1.2 m (RCBD). Six entries
performed better than check. It is obvious from the ANOVA that the differences among mean of entries were
significant. The strain 13TM-03 gave the highest yield (801 kg/ha), followed by 13TM-08 (775 kg/ha). The two
check varieties (AZRI-Mung-2006 and NM-2011) gave the yield of 724 and 497 kg/ha, respectively. In set-II,
the strain 13TM-18 gave the highest yield (796 kg/ha), followed by 13TM-14 (745 kg/ha). Two check varieties
(NM-2011 and AZRI-Mung-2006) gave the yield of 578 and 528 kg/ha, respectively.
Regular yield trial
The trial consists of 14 test entries with two check varieties (NM-2011 and AZRI-Mung-2006) was sown on
21.06.2013 with plot size 4 x 1.2 m and three replications (RCBD). The observation regarding days to 50%
flowering, number of pods/plant, number of seeds/pod, days to maturity, response to yellow mosaic virus (YMV)
and seed yield were recorded at proper growth stages. Two entries out yielded the standard check. The strain
12TM-12 gave the highest yield (635 kg/ha), followed by 12TM-08 (539 kg/ha). Two check varieties (AZRIMung-2006 and NM-2011) gave the yield of 492 and 382 kg/ha, respectively.

77

AARI Annual Report 2013-14

Micro yield trial
The trial consisting of eight test entries was carried out at three different locations i.e. Arid Zone Research
Institute, Bhakkar, Gram Breeding Research Sub-Station, Kallur Kot and Agronomic Research Station, Karor
(Layyah). The entry 00TM-6 gave the highest yield (1258 kg/ha) followed by entry 00TM-8 (1185 kg/ha). AZRI
Mung-2006 (check) gave the lowest yield 895 kg/ha.
National uniform yield trial
National uniform yield trial consisting of 16 test entries and check variety NM-2011 was sown on 27-06-2013
with a plot size of 4 x 1.2 m in three replications (RCBD). One mungbean advance line 09TM-11 (Fig. 3) was
contributed by AZRI Bhakkar. The observation regarding germination percentage, days to 50% flowering,
number of pods/plant, number of seeds/pod, days to maturity, response to yellow mosaic virus (YMV) and seed
yield were recorded at proper growth stages. The strain NM-12 gave the highest yield (336 kg/ha), followed by
NM-13 (319 kg/ha).

Fig. 3. Mungbean advance line 09TM-11.

Wheat
Hybridization
Hybridization programme was carried out by crossing different genotypes. 120 cross combinations were
attempted and F0 seed from 113 successful crosses was collected. In F2 generation single plants were selected
under artificial rust epidemic condition on the basis of plant height, desirable plant type, compact spikes,
disease resistance, attractive grains, tolerance to heat, frost and drought. In F 2 generation, three hundred
segregants were selected to raise F3 generation. In F3 generation, 192 single plants were studied and 220
populations were finally selected. In F4 and F5 125 and 80 single plants were selected. Twenty uniform lines
were selected from F5 and F6 for yield testing in preliminary yield trials.
Preliminary yield trial
Two preliminary yield trials comprising 20 test entries each with two check varieties (Galaxy-2013 and FSD2008) were sown on 12.11.2013 with plot size 5 x 1.2 m in three replications (RCBD). The observation
pertaining to plant height, no. of tillers per plant, desirable plant type, compact spikes, disease resistance,
tolerance to heat, frost and drought were recorded at proper growth stages. Fourteen strains (TW1317,
TW1304, TW1308, TW1313, TW1318, TW1324, TWS1330, TWS1331, TWS1328, TW1321, TWS1333,
TWS1323, TW1320 and TWS1335,) were selected for further study in regular yield trial. Four advanced lines
(TWS1324 = 6139 kg/ha, TWS 1330 = 6056 kg/ha, TW1317=5667 kg/ha, TW1304=5333 kg/ha) surpassed the
check entries Galaxy-2013 with 5000 kg/ha and FSD-2008 with 4667 kg/ha yield.
Regular yield trial
The regular yield trial consisting of 22 test entries with two check varieties (Punjab-2011 and Millat-2011) was
sown on 15.11.2013 in three replications with plot size 5 x 1.2m (RCBD). Ten advanced lines (TWS12183,
TWS12083, TWS12155, TWS12289, TWS1311, TWS12282, TW12602, TWS12245, WS12464, and WS1312)
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surpassed the check entries (Millet-2011 and Punjab-2011). They were selected for further study in micro yield
trial. TWS12183 gave maximum grain yield (5778 kg/ha), followed by TWS12083 (5667 kg/ha). However the
check entries Punjab-2011 and Millat-2011 gave grain yield of 5000 and 4678 kg/ha, respectively.
Wheat adaptation trial
A wheat adaptation yield trial comprising 18 test entries with three check varieties (Punjab-2011, Aas-2011 and
Millat-2011) was sown on 14.11.2013 in three replications with plot size 5 x 1.2 m (RCBD). Five advanced lines
(TWX424, TWX111, TW11520, TWX12268, TWX411) were selected for further study in micro yield trial. The
entry TW96011 was top yielder having average grain yield of 5722 kg/ha followed by TWX111 (5389 kg/ha).
The check varieties Aas-2011, Millat-2011 and Punjab-2011 expressed average grain yield of 5028, 5025 and
4333 kg/ha, respectively.
Micro yield trial
Two micro wheat yield trials (normal and late planting) comprising 30 entries were sown on 8 th November and
15th December, 2013, respectively. Trials were laid out according to RCBD with three replications. The net plot
size was kept 5.0 x 1.20 m. Advance line TW11510 proved tolerant to rusts and performed better in late
planting during the year under report.
National uniform yield trial
Two national uniform wheat yield trials (normal and late planting) comprising 40 entries were sown on 15 th,
November and 15th, December 2013, respectively. Trials were laid out according to alpha lattice design with
three replications. Gross plot size was kept 5.0 x1.8 m while, net plot size was reduced to 5.0 x 1.2 m. Grain
yield and other requisite data were recorded and sent to National Wheat Coordinator, NARC, Islamabad. Two
advanced lines of AZRI, Bhakkar (TW96010 and TW96018) were tested in NUWYT 2013-14 trials. These lines
performed better at most of test locations as compared with test entries on combined (normal and late planting)
grain yield basis.
Agronomy
Effect of sowing date on wheat yield
An experiment was carried out to determine the effect of sowing dates on wheat yield. The trial was sown on
five sowing dates viz. 20th October, 5th November, 20th November, 5th December and 20th December with 15
days interval in three replications with split plot arrangement keeping plot size 5 x 2.7 m. Two varieties
(TW96010 and Punjab-2011) were tested. Data showed that variety Punjab -2011 exhibited maximum grain
yield when planted on 20th November whereas variety TW96010 exhibited maximum grain yield when planted
5th November. After 20th November, the grain yield was gradually decreased.
Effect of irrigation schedule and planting techniques on wheat yield
A field study pertaining to the effect of different levels of irrigation on yield of wheat was conducted. Two
planting techniques (drill sowing and ridge sowing) keeping in main plot while six irrigation levels (I 1 = crown
root stage, I2 crown root + tillering stage, I3 = crown root + tillering + jointing stage, I 4 = crown root + tillering +
jointing + booting stage, I5 = crown root + tillering + jointing + booting + earing stage and I 6 = crown root +
tillering + jointing + booting + earing and milky stage) in sub plots. Maximum grain yield (4867 kg/ha) was
recorded in ridge sowing with six irrigations followed by same planting technique with 5 irrigations (4690 kg/ha).
Effect of sowing date and planting geometry on chickpea yield
A trial was carried out to determine the effect of sowing date and planting geometry on yield of chickpea. The
trial was laid out in RCBD with split plot arrangement. Four sowing dates (10th October, 20th October, 30th
October and 10th November) were kept in main plots while, four plating geometries (row spacing 30, 45, 15/30
and 15/45 cm) were kept in sub plots. Variety Thal-2006 was used. It was revealed that chickpea exhibited
maximum grain yield (2240 kg/ha) when sown on 20th October maintaining 45 cm apart row spacing followed
by same planting date on 15/45 cm row spacing with grain yield of 2136 kg/ha.
Effect of sowing date on mungbean yield
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A study was carried out to determine the effect of planting dates on yield of mungbean in Thal region. The
sowing was carried out from 5th May to 5th July at 10 days interval (8 sowing dates). The variety AZRI-Mung2006 was tested. It was observed that the Mungbean variety exhibited maximum grain yield (1355 kg/ha) when
sown on 5th June followed by yield 1223 kg/ha sowing 25th May. Minimum grain yield (138 kg/ha) was obtained
on 15th July.
Effect of weeding techniques on mungbean yield
An experiment was carried out to determine the effect of weeding techniques on yield of mungbean. Seven
treatments viz. T1 = control, T2 = application of pre emergence weedicide, T 3 = hand weeding, T4= application of
post emergence narrow leaf weedicide 25 DAS, T 5 = application of post emergence broad leaf weedicide 25
DAS, T6 = application of post emergence (narrow and broad leaf) weedicide 25 DAS and T 7 = application of pre
emergence + post emergence (narrow and broad leaf) weedicide 25 DAS. The experiment was sown in three
replications. Maximum grain yield (365 kg/ha) was obtained by hand weeding followed by T 7 (293 kg/ha). The
minimum grain yield (94 kg/ha) was observed in control treatment.
Entomology

Screening of advanced lines against mungbean insect pests
An experiment was carried out to identify some tolerant lines against different insect pests of mungbean. Six
mungbean advanced lines (00TM-1, 00TM-3, 00TM-5, 00TM-6, 00TM-8 and AZRI-2006) were tested against
thrips, white fly, jassid and esponola bug. The trial was sown on 21.06.2013. The lines 00TM-5, 00TM-8 and
AZRI-2006 showed some tolerance against thrips and whitefly whereas, lines 00TM-8, 00TM-5 and 00TM-1
expressed tolerance against esponola bug and jassid.
Integrated pest management in mungbean
An experiment was carried out to determine the effective and economic measures for the control of insect
pests. The variety AZRI Mung-2006 was tested. Five treatments (release of chrysoperla sp., seed treatment
with thiamethoxam, spinosad spray, neem-seed extract and in some combination) were applied. The trial was
sown on 21.06.2013 in three replications with plot size 5 x 2.4 m. Maximum control of sucking insect pests was
observed when seed was treated with thiamethoxam followed by the condition when release of chrysoperla, sp.
plus seed treatment with thiamethoxam and neem-seed extract was applied. Significant effect on 1000 grain
weight was observed.
Identification of tolerant chickpea genotypes against gram pod borer
An experiment was laid out on
20.10.2013 to identify tolerant chickpea genotypes against gram pod borer. Six chickpea genotypes (TGXKO1,
TGX205, 09AK056, TGX214, TGX225 and BK-2011) were screened against pod borer Infestation under
irrigated conditions. The trial was sown in three replications keeping plot size 5 x 2.4 m. The lines TGXKO1,
TGX205 and Bhakkar-2011 produced significantly higher yields (806, 699 and 788 kg/ha) and showed less
damage on pods and less number of larvae per plant.
Identification of wheat genotypes against aphid infestation
An experiment was laid out to identify tolerant wheat genotypes against aphid infestation. Six wheat genotypes
were screened against aphid infestations. The trial was sown in three replications keeping plot size 4 x 1.8 m.
Aphid population data was recorded from start of March. The genotypes (TW96018, TW11520 and Millat2011) proved tolerant even during peak period of aphid attack. TW96010 produced significantly higher yield
(806 kg/ha).
Senior Scientists
Dr. Khalid Hussain, Economic Botanist,
0333-6847027, azribhakkar@gmail.com
Dr. Muhammad Aslam, Assistant Botanist,
0333-6846520, dr.m.aslam2065@gmail.com
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Overview
Biotechnology is a collection of scientific techniques used to make or modify a product to improve plants,
animals and microorganisms. Based on an understanding of DNA, scientists have developed solutions to
increase agricultural productivity. Starting from the ability to identify genes that may confer advantages on
certain crops, and the ability to work with such characteristics very precisely, biotechnology enhances breeder’s
ability to make improvements in crops. Biotechnology enables improvements that are not possible with
traditional crossing of related species alone. Keeping in view the benefits of these techniques Agri.
Biotechnology Research Institute was established and its capacity was enhanced with the implementation of a
series of development projects. Presently research work on many crops including cereals, fiber crops,
sugarcane, fodders, oilseeds, pulses and vegetables is being carried out on different aspects like development
of transgenic plants, testing of biotech crops, DNA marker assisted breeding, production of better somaclones,
disease free seed multiplication etc. During the year 2013-14, 72 interns were trained in various fields of
biotechnology where as 6 M.Sc. and 4 Ph.D. students carried out their thesis research at this institute.
Genetic Engineering

transferred onto regeneration media supplemented
with BAP @1 mg/L and NAA @ 0.5 mg/L,

Codon
optimization,
characterization
and
expression analysis of genes for crop
improvement
The objective of this experiment was to modify
sequences of EPSPS and Cry2Ab genes according
to crop codon usage for higher expression. The two
modified gene will be initially expressed in modal
system i.e. tobacco using Agrobacterium mediated
genetransfer protocol. Nucleotide sequence of
EPSPS (GT) was retrieved from NCBI optimized and
synthesized commercially. Synthetic gene was
ligated into two different expression vectors
(pB7WG2D,1 and pK2GW7,D) and confirmed.
Expression vector having GT gene was transferred
into Agrobacterium and again confirmed with various
molecular biology techniques.

kanamycine @ 50 mg/L and cefotaxime @ 50 mg/L
for screening of transformed tissues. Seven drug
resistant shoots were recovered on screening media.
Total cellular DNA was isolated and exposed to PCR
based confirmation of transgene integration. Two
plants were found positive using marker gene
specific primers (Fig. 1A). Southern blotting also

Four weeks old in-vitro tobacco leaves were
inoculated with Agrobacterium strain LBA4404
having the modified GT gene with kanamycine as a
selection marker. Inoculated leaf pieces were
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2 (50oC). Toxic protein was quantified from leaves
using quantitative ELISA (Envirologix quantification
ELISA kit) following the manufacturer protocol.
Top third leaves were used to quantify the cry protein
after every 20 days interval starting from 60 DAS.
Maximum protein (was accumulated at 100DAS at
40oC while it is declining at 120DAS under all
treatments. Minimum toxin) was accumulated at
25oC in both genotypes. Increased and stable level
of toxic protein was observed in MNH-886 even at
elevated temp as compared to FH-142.

confirmed the integration of transgene cassette into
tobacco (Fig. 1B). Further molecular analysis is in
progress. Gene sequence of Cry1Ac and Cry2Ab
was also retrieved from NCBI and optimized using
various bioinformatics tools. Modified sequence
bearing minimum secondary structures has been
sent to company for synthesis commercially.

Integration of modified GT gene in sugarcane
and wheat
This experiment was designed for development of
glyphosate herbicide resistance in economically
important crops (sugarcane and wheat) for the
effective weeds control. Three weeks old wheat calli
were used to inoculate with agrobacterium having
modified GT gene. The inoculated calli were placed
on callus induction media supplemented with
phosphinothricine antibiotic @ 3 mg/L used for the
screening of transformed tissues (Fig. 3A, B and C).
The drug resistant shoots developed on screening
media were transferred into jars having MS0 media
containing the same concentration of antibiotic for
roots and shoots development.

Pollen
tube
pathway
mediated
genetic
transformation for herbicide tolerant gene in
cotton
The objective of this research work was the
development of herbicide tolerant transgenic cotton
using
pollen
tube
pathway
transformation
technology. For this experiment two Bt. cotton
genotypes (FH-142 and MNH-886) were targeted for
the optimization of PTP genetic transformation
protocol.
Agrobacterium
compatible
gateway
expression vector (pB7WG2D, 1) having bar gene
was used in transformation experiments. One day
before opening, the flowers were tagged and sealed.
Next day after 8, 16 and 24 hours of pollination the
flower petals were removed and Agrobacterium
culture was injected with the help of 28 gauge BD
syringe. 40ppm of GA3 solution was applied on
petioles of inoculated flowers. About 2000 flowers
were injected with and 650 developed bolls were
picked and ginning was done separately for each
boll. Boll to row progenies was grown in the field
sprayed of Roundup Ready @ 1200 ml/acre (Fig.
2A). After 1 week of spray (Fig. 2B), 10 healthy
plants were tested for the presence of bar protein
using strip test and no plant was found positive for
transgene integration (Fig. 2C).

Fig. 3 In-vitro induced (A) wheat callus,
(B) Regenerated shoots and (C) plantlets.

Young embryogenic calli of sugarcane were selected
as starting material for transformation with
Agrobacterium strain LBA4404 having modified GT
gene with Bar gene as selection marker. 21-28 days
old calli showed less necrosis after transformation on
selection media with PPT @ 4 mg/L (Fig. 4A).

Quantification of Bt. toxin in cotton under
variable temperatures and growth stages
This study was conducted to determine the
accumulation of toxic protein in transgenic cotton
plants at different growth stages under normal and
heat stress conditions. For this activity the seeds of
two Bt. cotton Varieties FH-142 and MNH-886 were
sown in polythene bags and equally germinated 4weeks old plantlets were shifted into earthen pots.
Stable plants of 40 days old were exposed to
different temperature stress (Control temp (35oC),
Low temp (25oC), High temp 1 (40oC) and High temp

Fig. 4 In-vitro induced (A) sugarcane callus,
(B) Regenerated shoots, and (C) plantlets.

Transformed regenerated shoots developed on
regeneration media (Fig. 4B) containing same level
of antibiotic for screening were shifted on MS
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medium with BAP @ 2 mg/L for elongation and
multiplication of shoots(Fig. 4C).
Application of genetic engineering to improve oil
quality in Brassica juncea
This experiment was conducted to reduce erusic acid
contents in oil of mustard through RNAi silencing of
FAE1 (Fatty acid elongation 1) gene encoding βketoacyl Co-A synthase responsible for chain
elongation from oleic acid to erucic acid in fatty acid
biosynthesis. Explant (cotyledonary leaf with petiole)
of regeneration responsive Brassica. juncea
genotypes were inoculated with agro bacterium
strain AGL1 harboring the construct containing FAE1
gene obtained from John Innes Centre, Norwich UK.
The inoculated petioles were placed on regeneration
media supplemented with kanamycine antibiotic (Fig.
5A and B). The germinated seedlings were
transferred into glass jars having the same media for
the in-vitro proliferation of shoots and roots
development (Fig. 5C).

Fig. 6A. Agarose gel showing endogenous reference
Locus and Mon 531 event.

The candidate lines were also subjected to strip test
and ELISA using specific protocols for the
conformation and quantification of protein(s) present
in the genetically modified organisms (Fig. 6B).

Fig. 6B. Antigen-antibody reaction.
During the year 2013-14, out of 49 lines of NCVT, 47
lines were found positive for Cry1Ac MON531 event.
A total of 221 samples received from public and
private sectors were tested for Bt. elements. Four
samples received from private sector were positive
for Cry1Ac. From public sector 217 samples were
assayed and 187 samples were
found positive for Cry1Ac.
Genomics
Control of bacterial leaf blight (BLB) in rice
through management and resistant varieties:
The experiment was conducted for identification of
BLB resistance genes in rice germplasm being used
for hybridization and monitoring their segregants in
filial generations/back crosses using genebased/linked DNA markers (Xa4, Xa5, Xa7, Xa13
and Xa21) (Fig. 7) which assisted the rice breeding

Fig. 5. (A) Brassica seeds for Explant (B) Regenerated
cotyledonary petioles (C) plantlets (D) Potted plants.

After screening with kanamycine, thirty five resistant
transgenic plants were transferred to sterile peat pots
for hardening (Fig. 5D). The genomic DNA was
isolated from the leaves of antibiotic resistant
putative transgenic brassica plants using CTAB
method with some modifications. The confirmation of
transgene integration is in progress.
Testing of biotech crops
The objective of experiment was to verify the claim
regarding presence of the gene, type of protein
expressed and level of expression of the gene
product of candidate Bt. cotton lines included in
National Coordinated Varietal Trials (NCVT) and on
demand testing of samples from public sector
research organizations/private companies. The purity
of lines was tested using DNA and protein based
molecular approaches. DNA based identification and
confirmation were carried out through polymerase
chain reaction (Fig. 6A).

Fig. 7. PCR results for BLB genes after gel
electrophoresis.
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The objective of experiment was to verify the
identified markers for resistance against Wheat
rusts (Lr, Sr and Yr) and karnal bunt. For this
purpose leaf samples of 45 wheat genotypes
were used for isolation and quantification of
DNA. Ten DNA markers linked to resistance
genes for wheat rusts along with their gene
differentials were successfully surveyed to
identify stem, yellow and leaf rust resistance
genes in the wheat advance lines as well as in
commercial varieties. Out of these 10 DNA
markers, 7 DNA markers (5 for Lr resistant genes,
2 for Sr resistant genes) and 2 for Yr resistant
genes linked to various rust resistant genes were
validated in advance lines and commercial
varieties. The genes Lr34/Yr18/Pm38 were
present in 12 genotypes, Lr46/Yr29/Pm39 were
present in 10 wheat genotypes as shown in (Fig.
9)
.

components of RRI, Kala Shah Kaku and EMKAY
Seeds, Farooqabad to develop BLB resistant rice
varieties. DNA was extracted using modified CTAB
method.
PCR was assembled for DNA markers linked to
resistance genes for BLB strains to check the status
of genes. After gel electrophoresis data was
compiled and sent to respective institute. Total rice
samples assayed during the year 2013-14 were 920.
Identification of DNA markers for resistance
against burewala virus
disease in upland cotton
The experiment was aimed to identify the DNA
markers for resistance against Burewala virus
disease for the marker assisted breeding for the
development of resistant varieties. For this purpose
500 germplasm were screened. Out of 500
genotypes, two tolerant (NIBGE-3701 and NIBGE2472-3) and two susceptible genotypes (Mac-07 and
Pima) were selected for making crosses. For DNA
markers study two parents i.e. IR-NIBGE 3701 (most
tolerant) and Mac-07 (most susceptible) were
screened with 153 SSR primers of MGH, JESPER,
BNL, CM and CIR series (Fig. 8). Out of 153 primers
139 were amplified and among these 139 primers,
46 primers were polymorphic while 93 primers were
monomorphic.

M
229
bp
150
bp

Fig. 9. Lr34/Yr18 using primer CSLV34
(R=150bp, S=229bp).

Lr28, Lr19 and Lr67 were present in all genotypes
while none of genotypes showed resistance
against Sr25 and Sr26.
Moreover four wheat advance lines, i.e., V-12304,
11B2074, 11C022 and V-9452 were identified to
have adult resistance gene Lr34 / Yr18 / Pm38
and Lr46 / Yr29 / Pm39. So it is suggested that
these four advance lines could be used for future
rust breeding program. The wheat genotypes
were also screened against Karnal Bunt disease.
None of the genotypes showed resistance
against Karnal Bunt disease.
Identification of resistant genotypes for
ascochyta blight in chickpea for marker-assisted
selection
The objective of the experiment was to find out the
resistant source against Ascochyta blight in chickpea
with the help of DNA markers utilize in development
of resistant varieties. For this purpose 36 chickpea
genotypes were collected from Pulses Research

Fig. 8. BNL primer series showing polymorphism in two
parents (NIBGE-3701 and Mac07 for 9 primers.

Identification of rust and Karnal bunt resistance
genes In advance lines of wheat
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Institute, Faisalabad and DNA was isolated by using
modified CTAB method, while DNA was quantified by
using Gene Quant. 3 RAPD markers (OPAC04,
OPM02 and OPAI09) linked to resistance genes for
Ascochyta blight disease were successfully surveyed
on all genotypes.

through
callus
cultures
derived
from
immature/mature embryo. For this purpose ten F2
crosses and two varieties Sehar-2006 and V-05BT14
were used. Callus was induced on MS media with
different doses of 2,4D (0, 2, 4, 6 and 8 mg/L). But
good callus obtained only at 2, 4 and 6 mg/L of 2,4D.
At 2 mg/L of 2, 4-D cross no. 4 showed maximum
response in terms of callus weight and callus nature.
While quality of cross no. 2 was best than all other
crosses at this level as shown in graphs.

All genotypes were found to be susceptible for the
primer OPAC04. 14 Genotypes i.e., GP-1, GP-2,
GP-3, GP-5, GP-6, GP-8, GP-9, GP-10, GP-12, K50076, K-52552-A, K-52579, K-52582-A and K52721 were resistant for the primer OPM02, while
the genotypes K-50075-1, K-52721, K-52794-1-A,
K-60001, K-60002, K-60004 and K-60009 were
bound susceptible.

At 4 mg/L of 2, 4-D cross no. 7 showed maximum
response in terms of callus quality and also good in
callus nature. While quality of cross no. 4, 6 and 8
were best than all other crosses and cross no. 5 was
poor in terms of all characters at 2 and 4 mg/L.

Rust resistance gene pyramiding in wheat using
linked DNA markers
The experiment was aimed to accumulate the
desirable rust resistance genes from different
parents to get genotypes having different
combination of various leaf, Yellow and Stem rust
resistance genes. For this purpose advanced wheat
lines
i.e.
V-11153,
V-9452
and
NNG-3
(Lr34/Yr18/Pm38 and Lr46/Yr29/Pm39), 11C022 and
11C023 (Lr/Sr25, Lr24/Sr24 and Sr9a) and NR-393
(Lr19/Sr25 and Sr2) were used as parents in
crossing for gene pyramiding. Parental wheat
genotypes had been selected on the basis of
molecular characterization and phenotypic data. Nine
direct and reciprocal crosses were attempted to
accumulate leaf, yellow and stem rust resistance
genes, remaining work is in process.

At 6 mg/L level of 2, 4-D cross no. 2 showed
maximum response in terms of callus weight. While
quality of cross no. 4 was best than all other crosses.
Bt-14 was good than sahar-2006 in callus weight,
callus quality and callus nature at 2mg/L of 2, 4-D.
While at 4 mg/L of 2, 4-D, response of both was
almost same and at 6mg/l of 2, 4-D Bt-14 was good
than sahar-06 in, callus quality and callus nature
(Fig. 10A).
For regeneration Kinetin and NAA was used. When
roots and shoots properly developed (Fig. 10B),
somaclones were transferred to pots (Fig. 10C). This
year 70 somaclones of different crosses and
varieties were shifted to pots.

At 2mg/liter Concentartion
Tissue Culture

Grading

Screening of sugarcane somaclones against red
rot under field conditions
Variation in
sugarcane was induced for redrot and other
desirable characters using callus culture. Callus was
developed for three genotypes S-2006-SP-93,
S2008AUS375 andS2007AUS285 on MS medium
having 3mg 2, 4-D. These were subculture and then
shifted to regeneration medium for organogenesis
and finally on rooting medium. In current year 184
plantlets of S2006SP-93, 67 plantlets of
S2008AUS375 and 15 plantlets of S2007AUS285
were developed and planted in field for screening
against red rot and other economic character such
as brix value, no. of tillers/plant, cane height,
tonnage etc.

C-1
C-6

Exploitation of somaclonal variation in wheat for
yield and rust resistance
The objective of the study was development of high
yielding and disease free somaclones of wheat
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mg/L). KSK-282 formed good roots at IAA (0.5
mg/L) while Basmati Super and Basmati-515 formed
roots at half strength MS medium (Fig. 11B). One
hundred and thirty six somaclones of KSK-282, 44
somaclones of Basmati super and 13 somaclones of
Basmati-515 were formed through tissue culture (Fig.
11C).

Grading

At 4mg/liter Concentration

Callus
Parameters
BT-14
S-06
Callus data at 2 and 4 mg/L of 2,4 D

Fig. 11. (A) Rice shooting (B) Rice plantlet
(C) Rice somaclone.

Fig. 10A. Wheat callus.

Genetic improvement of sugarcane for herbicide
and borer resistance.
Glyphosate tolerant material of sugarcane varieties
viz. SPF-213 and HSF-240 were received from
CEMB Lahore. Plants were aseptically cultured on
MS medium supplemented with hormones for further
multiplication and then shifted on rooting medium.
Complete plant with shoots and roots were planted in
polythene bags for hardening. (Fig. 12) 2050
plantlets of SPF-213 and HSF-240 were developed
and transplanted in the field for further studies. In
current year 22900 sets of both varieties SPF-213
and HSF-240 handed over to Sugarcane Research
Institute, Faisalabad.

Fig. 10B. Wheat plantlet.

Field Trials

Fig. 10C. Wheat somaclones.

Screening of wheat advanced lines of ABRI
against rust.
The objective of this study was to find out the
resistant sources against Leaf and yellow rusts to
screen the wheat genotypes. At booting stage rust
inoculum was sprayed on the trial and rusted leaves
were also rubbed on each entry. After 10 lines
morocco was also planted as a spreader. Thirty
Seven entries were studied out of which 19 entries
showed immune response to leaf and yellow rust, 26
entries showed immune response to leaf rust 29
lines showed response to yellow rust.
One hundred and forty eight lines of wheat
planted at SARS Kaghan for generation
enhancement and rusts screening this year only two
lines showed 10% yellow rust and nest of entries
were found resistant.

Effect of different media for callus induction and
optimization of proficient regeneration system in
rice
This experiment was conducted for optimization for
callus induction and regeneration in rice. Seeds of
three rice varieties (KSK-282, Basmati super and
Basmati-515) were surface sterilized in 35 percent
Sodium Hypochlorite for 15 minutes followed by 70%
ethanol for 3 minutes and then rinsed four times for
10 minutes with sterile distilled water. Explants were
cultured on MS medium with different levels of 2, 4-D
(2, 3, 4 and 5 mg/L) and placed in a growth chamber
in the dark for 15 days for callus induction. KSK-282
induced maximum callus at 2, 4-D (4 mg/L), Basmati
Super and Basmati-515 at 5 mg/L (2, 4-D). Then test
tubes were transferred to light and incubated at 25 ±
2°C. KSK-282 formed shoots (Fig. 11A) at medium
containing phyto hormones BAP + NAA + Kin (3 + 1
+ 1 mg/L) while Basmati super formed well shoots at
BAP + Kin + NAA (3 + 2 + 1 mg/L). Basmati-515
formed shoots at BAP + Kin + NAA (3 + 2 + 0.5

Maintenance and utilization of wheat genepool
for crossing and use as explant in tissue culture.
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Germplasm available at the institute was maintained
and evaluated for different cross combinations.
Therefore, two hundred and fourteen entries were
sown in two different dates with a fortnight interval to
synchronize early and late varieties to prolong the
crossing program. Each entry was sown in two rows
each of 2.5 meters length in non-replicated fashion.
Data of different traits like germination percentage
upto 75-97%, plant height 75-125 cm, no. of tillers
per plant 2-11, days to maturity 142-175, leaf rust 080S and yellow rust 0-100S were recorded.

Fig. 12. (A) Olive in plot (B) Olive in P. bags.

Somaclonal
variation
studies
in
wheat
regenerations (R1 – R7).
Different filial generations (R1-R6) were studied. Nine
hundred and fifty one entries of different generation
were sown in the field and out of these 816 entries
were selected and harvested for further studies.

Biofertilizers were applied to olive cuttings. The
purpose
behind
the
application
of
Biofertilizers/microbial inoculants to seed, soil or
compost pit was to increase the metabolic activity of
useful microorganisms that accelerate certain
microbial processes to augment the extent of
availability of nutrients in the available forms which
can be easily assimilated by plants. Use of
biofertilizers is economical as well as environment
friendly. Therefore, an integrated approach of
applying both chemical fertilizers and biofertilizers is
the best way of integrated nutrient supply in
agriculture.

Preliminary wheat yield trials (A-Trials).
Twelve wheat lines were selected from advance
generations were tested in A-trials to study the
morphological characters and yield performance. Out
of twelve, 3 lines having high yield than checks were
selected from the trials for further studies.
Regular wheat yield trials (B-Trials).
Twelve wheat promising, were tested in B-trial to
observe yield performance and other morphological
characters. Out of these two lines having high yield
than checks were selected and promoted for further
studies in micro trials.

Combined
application
of
diazotroph+Ltryptophan
and
phosphorous
solublizing
microbes (PSM) for improving the growth and
yield of wheat.
This study was planned to check the effect of
diazotroph + L-tryptophan and phosphorous
solublizing microbes (PSM) for improving the growth
and yield of wheat. A field experiment was conducted
at Wheat Research Institute, AARI, Faisalabad.
Wheat variety Punjab-2011 crop was sown during
rabi 2013. Five treatments were tested in the field
along with check. Recommended dose of fertilizer
NPK 120-80-60 kg/ha were applied. Randomized
complete block design was followed with four
replications. Maximum yield of wheat 4857.5 kg/ha
was obtained where Diazotroph + L-tryptophan and
Phosphorous solublizing microbes were applied
while minimum yield of wheat 4315 kg/ha were
recorded in control (Fig. 13).

Micro-plot wheat yield trials (Normal and Short).
(09BT043 and 09BT022) two advance lines were
contributed to micro-plot wheat yield trials for the
testing of their adaptability at different ecological
zones, result indicated that both varieties showed
better performance than checks.
Soil Science
Development of olive plants through stem
cuttings
The objective of this study was to develop the roots
of olive cuttings because the biggest problem in
vegetative propagation, in most of the species of
olive is the low ability of regeneration leading to low
percentage of rooting.
Mature stem cuttings of olive varieties (BARI-1,
BARI-2 and Lecinno) were planted into the mixture of
sand and silt (3:1) after dipping in hormonal solutions
(IBA 3000 mg/L) just a few for root development. Out
of total 2600 cuttings, 1205 cuttings were sprouted
and only 25 plants were developed (Fig. 12 A and B).
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and Phosphorous solublizing Microbes were applied
in combination, compared with paddy yield i.e. 1985
kg/ha in control (Fig. 15).

Control
Wheat yieldDiazotroph
kg/ha
Series1
Diazo. + L-TRP PSM
,
Series1 Series1
T4+T5
Series1
T4+T5,
, Diazo. , PSM,
Series1 ,
+ L- 4742.5 4857.5
Diazotr
,
TRP,…
Contro oph,…
l, 4315

Paddy yield kg/ha

Series1,
Control T4+T5,
Series1, Series1,
2252.5
Series1, Diazo. + PSM,
Diazotroph
Diazotro L-TRP,
2165
Diazo. + L-TRP
ph,
2130
Series1,
PSM
Control, 2082.5
1985
T4+T5

Fig. 13. Different combinations of diazotroph +
L-tryptophan and PSM for wheat.

Use of phytohormones and biofertilizers
biotechnology for improving the growth and yield
of cotton.
A field experiment was conducted at Agriculture
Biotechnology Research Institute, AARI, Faisalabad.
Five treatments were tested in the field along with
control. FH-142 variety was sown in the field and
recommended dose of NPK @150-80-60 kg/ha was
applied. The management practices were carried out
throughout the season. Randomized Complete Block
design was followed with 4 replications. Maximum
seed cotton yield 2093.3 kg/ha was obtained where
Diazotroph + L-tryptophan and Phosphorous
solublizing microbes were applied in combination,
compared with seed cotton yield 1825 kg/ha in
control treatment (Fig. 14).

Fig. 15. Different combinations of diazotroph +
L-tryptophan and PSM for rice.

Use of phytohormones, diazotroph Bacterial
inoculation and PSM for improving the growth
and yield of Sugarcane.
This study was planned to check the effect of
diazotroph + L-tryptophan and phosphorous
solublizing microbes (PSM) for improving the growth
and yield of Sugarcane. A field experiment was
conducted at Sugarcane Research Institute, AARI,
Faisalabad. Sugarcane variety HSF-240 was sown.
Seven treatments were tested in the field along with
check. Recommended dose of fertilizer NPK 120-8060 kg/ha were applied. Randomized Complete Block
design was followed with 3 replications. Maximum
cane yield 37479 kg/acre was obtained where
Diazotroph + L-tryptophan and Phosphorous
solublizing microbes were applied while minimum
yield of cane 32567 kg/acre were recorded in control
(Fig. 16).

Seed cotton kg/haControl

Series1,
Series1, Series1, T4+T5,
Series1, Diazo.
PSM,
2093.3
Diazotroph
Diazotr + L1997.5
Series1,
oph, TRP,…
Control
1907.5
Diazo. + L, 1825
TRP

Cane yield
kg/acre
Control

Series1,
Series1,Series1,T5 +T6,
37479
Series1,Diazo. + PSM,
DiazotroL-TRP, 35833
Series1,
Series1, ph, 36197
Series1,NAA, L-TRP, 35233
Control,33833 33293
32567

Fig. 14. Different combinations of diazotroph +
L-tryptophan and PSM for cotton.

Improvement in rice yield through biofertilizer
biotechnology.
A field trial was conducted at ABRI, Faisalabad to
observe the effect of different biofertilizers on rice
variety Super Basmati. Different biofertilizers viz.
diazotroph (Azotobacter + Azospirillum), PSM
(phosphate solublizing microorganisms) and Ltryptophan were applied to rice nursery before
transplanting in the field. Recommended dose of
NPK @ 80-75-60 kg/ha was used following RCBD
with four repeats. Maximum Rice Paddy yield 2252.5
kg/ha was obtained where Diazotroph + L-tryptophan

Fig. 16. Different combinations of diazotroph +
L-tryptophan and PSM for sugarcane.

Isolation and screening of Agrobacterium spp.
The
experiment
was
planned
to
isolate
Agrobacterium sp. for use as vector in
biotransformation studies. For this purpose fresh
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Pod Yield of chickpea (g pot-1)

Pod yield (g / pot)

crown galls/tumors were collected from different
dicotyledonous plants i.e beri (desi and grafted) from
different sites (Fig. 17 A and B). These galls/tumor
were isolated on general purpose media and
maintained at LB media. Virulence of these isolates
will be determined using carrot disc assay and potato
disc assay.

Without Zinc
With Zinc
Treatments
Fig. 18. Effect of treatments on pod yield of chickpea .

Integrated use of inorganic/organic/ biofertilizer
on yield of wheat
Integrated nutrient management using inorganic,
organic and biofertilizer is the ultimate strategy to
cope the food needs and resulted in better crop
productivity and soil health.
Field study was
conducted at Soil Bacteriology Section, Faisalabad
to assess the integrated potential of inorganic (MF),
organic i.e. press mud (PM) and biofertilizer (Psolubilizers) on wheat yield. Study was conducted on
medium texture soil having pH 8.0, EC 1.45 dS/m,
soil N 0.035%, organic matter 0.72% and available P
7.88 mg/kg. Fertilizer dose @ 100-100-60 kg NPK/ha
was applied. Three levels viz. 100% Mineral Fertilizer
(MF), 75 % MF + 25% PM on P basis and x 50 %
MF + 50% PM on P basis with four inoculation levels
were used i.e. control, Bacillus sp, Pseudomonas sp
and Rhizobium sp. Data were recorded at harvesting
and IAA equivalents at different growth stages of
wheat. Results revealed that inoculation (Fig. 19) of
P-solubilizers and combination of mineral fertilizer
and press mud had positive effect on the yield
parameters of wheat. Highest biomass / grain yield
was recorded at 75 % MF+25% PM i.e. 12.78 / 4.817
t/ha with Bacillus sp inoculation followed by
Pseudomonas sp i.e. 12.53/4.767 and Rhizobium sp
inoculation i.e. 11.97/4.550 as compared to control
(11.50/4.30 t/ha).

Fig. 17. (A) Galls on Grafted Ber (B) Galls on Desi Ber.

Soil Bacteriology
Overview
Growth and yield response of chickpea to coinoculation in the presence and absence of Zinc
Some micronutrients play important role in the
process of Rhizobium symbiosis. Zinc is required in
the synthesis of auxins, photosynthesis and have
regulatory role in efficient use of water. Pot
experiment was conducted at Soil Bacteriology
Section to determine the role of co-inoculation of
Rhizobium + PGPR in the presence and absence of
Zn on the yield of chickpea. Study was conducted on
medium texture soil having pH 7.90, EC 1.40 dS/m,
soil N 0.033%, organic matter 0.78% and available P
7.80 mg/kg. Uniform fertilizer dose @ 30-60 kg NP/
ha was applied to chickpea. Zinc was applied as
ZnSO4.7H2O @ 2 kg/ha. Results revealed that coinoculation influenced the nodulation positively as
compared to their separate application and the effect
was more pronounced with zinc application. Pod
yield was presented in Fig. 18. Co-inoculation with
Zn application exhibited highest no. of nodules 55,
nodular mass 0.240 g/pot, pod yield 43.05 g/pot and
dry matter yield 50.65 g/ pot followed by simple coinoculation (number of nodules 45, nodular mass
0.210 g/ pot, pod yield 38.80 and dry matter yield
47.0 g/pot.
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ECe 2.5 dS/m, organic matter 0.69% and available P
9.6 mg/kg. Treatments were 40, 30, 20 kg P/ha with
and without P-solubilizer inoculation, while 90-40 kg
NK were applied to all treatments. Results (Fig. 21)
revealed that maximum fodder yield (86.7 t/ha) was
obtained with P @ 30 kg/ha along with P-solubilizer as
compared to its respective control (76.30 t/ha).

Un-Inoculated

Bacillus sp

Pseudomonas sp

Fodder Yield (t ha-1)

Fodder yield (t / ha)

Grain yield (t / ha)

Grain Yield (t ha-1)

Rhizobium sp

Fig 19. Effect of treatments on grain yield of wheat.

Treatments

Efficacy of PGR and Biofertilizer on growth and
yield of chickpea
Plant hormones and microbial interactions is novel
approach and resulted in better crop yields. Study
was planned to evaluate the potential of gibberellic
acid (GA) and Rhizobium on growth and yield of
chickpea. Pot study was conducted at the Soil
Bacteriology Section using normal soil having pH
7.94, ECe 2.1 dS/m, organic matter 0.74% and Olsen
P 8.06 mg/kg. Six treatments include control,
Rhizobium inoculation and two levels of GA i.e. 10-4
and 10-5 M, with and without rhizobial inoculation.
Recommended dose of fertilizer (30-60 kg NP/ha)
was applied. Results (Fig. 20) showed that
Rhizobium inoculation along with GA (10-4) produced
maximum grain yield (12.80 g/pot) followed by
combined effect of Rhizobium inoculation and GA
(10-5 M) i.e. 11.82 g/pot.

Fig. 21. Effect of treatments on oat fodder yield.

Growth promotion potential of Rhizobium sp for
improving maize fodder yield
Field study was conducted at the Soil Bacteriology
Section Faisalabad to investigate the comparative
potential of different Rhizobium sp for improving the
maize fodder yield on normal soil having pH 7.7, EC
2.8 dS/ m, organic matter 0.70% and available P 9.3
mg/kg was used. Treatments were control, R.
phaseoli, R. trifolii, M. ciceri, R. leguminosarum,
Bradyrhizobium sp. Recommended dose of fertilizer
100-60 kg/ha NP were applied. R. phaseoli
enhanced the maize fodder yield (Fig. 22) (64.3 t/ha)
followed by M. ciciri (60.0) compared to control (46.7
t/ha).
Maize Fodder yield (t ha-1)

(t / ha)

Grain yield (g /pot)

Grain Yield (g

pot-1)

Treatments

Fig 22. Effect on treatments on maize fodder.

Treatments

Fig. 20. Effect of treatments on grain yield of chickpea.

Impact of Physiological Precursors and
Endophytes for the Promotion of sorghum and
pearl millet
Pot study was conducted at the Soil Bacteriology
Section, Faisalabad to assess the effect of precursors
L-tryptophan (L-TRP) (auxin) and L-adenine (cytokinin)
and microbial endophyte (Rhizobium sp) for the
promotion of sorghum and millets. Normal soil having

Response of Oat fodder yield to P- Solubilizing
Bacteria
Study was planned to assess the increase in yield of
oat fodder by inoculation of P- solubilizing bacteria.
Field study was conducted at the Soil Bacteriology
Section Faisalabad using normal soil having pH 7.8,
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pH 7.9, EC 2.4 dS/m, organic matter 0.72% and
available P 9.9 mg/kg was used. Treatments were
control (T1), L-TRP 10-5 M (T2), L-Adenine 10-5 M (T3),
Rhizobium sp. (T4), L-TRP +Rhizobium sp (T5), LAdenine + Rhizobium sp. (T6). Recommended dose
of fertilizer 100-60 NP kg/ha were applied. Rhizobium
and L- adenine produced highest fodder yield (Fig 23)
in millets and sorghum (228.9 g/pot, 266.1 g/pot) as
compared to their respective control (159.4, 212.6
g/pot respectively).

in chickpea under saline conditions. Trial was carried
out in sandy clay loam soil having pH: 8.5, EC: 1.79
dS/m, soil N: 0.045%, Olson P: 7.5 mg/kg and
organic matter 0.79 %. Treatments were control,
Rhizobium sp., SA @ 10-3 M @ 10-4 M, Rhizobium +
SA @ 10-3 M, Rhizobium + SA @10-4 M. Combined
effect of Rhizobium sp. and SA showed better
response as compared to their individual effect. Fig. 25
showed that grain yield (17.73 g/pot) and biomass (45
g/pot) was produced with combination of Rhizobium sp
and SA as compared to their respective control (10.26
and 32.5 g/pot).

Fodder yield (g pot-1)

Sorghum

Millet

(g / pot)

(g / pot)

Yield parameters (g pot-1)
Biomass
Grain yield

Treatments

Fig. 23. Effect on treatments on fodder yield
of sorghum and millet.

Treatment

Fig. 25. Treatments effect on biomass and grains
of chickpea.

Combinations of different PGPR’s for the
improvement of wheat yield
Pot experiment was conducted at the Soil
Bacteriology Section, Faisalabad to investigate the
potential of different PGPR for the improvement of
wheat yield. Trial was carried out in sandy clay loam
soil having pH: 8.0, EC: 1.76 dS/m, soil N: 0.030%,
Olson P: 6.5 mg/kg and organic matter 0.69%. Four
levels of inoculation control, Bacillus sp., Azotobacter
sp. Pesudomonas sp were tested in all possible
combinations. Results indicated that multi-inoculation
(Bacillus + Pesudomonas + Azotobacter sp.)
produced more grain yield (Fig 24) (31.88 g/pot) and
number of grains/spike (20/spike) as compared to
their respective control (16.82 g/ pot and 17/spike).

Role of Gibberellins and Azotobacter sp. on the
growth and yield of maize
Field study was conducted at the Soil Bacteriology
Section Faisalabad to evaluate the effect of plant
hormone and Azotobacter sp. for increasing growth
and yield of maize crop. Soil was sandy clay loam soil
having pH 8.0, EC 1.89 dS/m, N 0.035%, Olson P
6.5 mg/kg and organic matter 0.89%. Treatments
were control (T1), Azotobacter sp. (T2), Gibberellic acid
(GA) (T3), Azotobacter + (GA) (T4). Combination of
Azotobacter sp. and GA produced (Fig. 26) more
fodder yield (81.3 t/ha) as compared to control (69.3
t/ha).

Wheat Grain yield (g pot-1)

(g / pot)

(t / ha)

Maize fodder yield (t ha-1)

Treatments
Treatments

Fig. 26. Treatments effect on maize fodder.

Fig. 24. Effect on treatments on wheat grain yield.

Role of L-Tryptophan on the effectiveness of
Rhizobium inoculation for improving the yield of
mungbean
Pot study was conducted at the Soil Bacteriology
Section, Faisalabad to evaluate the potential of

Response of chickpea to Rhizobium and salicylic
acid under saline conditions
Pot study was conducted at Soil Bacteriology Section
to assess the role of Rhizobium and salicylic acid (SA)
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Rhizobium sp. for auxin biosynthesis at different
levels of L-TRP for increasing growth and yield of
mung. Trial was carried out in sandy clay loam soil
having pH: 7.5, EC: 1.75 dS/m, soil N: 0.040%,
Olson P: 7.5 mg/kg and organic matter 0.79 %.
Treatments were control (T1), Rhizobium (T2), L-TRP
10-3M (T3), L-TRP 10-4M (T4), L-TRP 10-5 M (T5),
Rhizobium + L-TRP 10-3M (T6), Rhizobium + L-TRP
10-4M (T7), Rhizobium + L-TRP 10-5M (T8). Fig 27
showed that Rhizobium along with L-TRP @ 10-5 M
on biomass and nodulation was more (7.57 g/ pot)
and (35/plant).

respectively). The grain yield was also higher in coinoculation followed by single inoculation at lower
and higher level of N fertilizers, respectively.
Grain yield

Yield (kg ha-1)

Biomass yield

Treatments
Fig. 28. Effect of treatments on biomass and grain
yield of wheat.

(g / pot)

Mungbean biomass (g pot-1)

Combined effect of compost and Rhizobium on
growth and nodulation of mungbean in normal
and saline soil
Pot experiment was conducted to assess the salt
tolerance of mung bean due to Rhizobium
inoculation in composted soil. Soil was analyzed
prior to raise the trial. Soil was sandy clay loam with
pH 8.1, EC 1.4 dS/m, 0.030% soil N and Olsen P 7.5
ppm. Treatments were applied as T1: control (EC 1.4
dS/m), T2: control (4 dS/m), T3: T1+ Rhizobium, T4:
T2+ Rhizobium, T5: T1+ compost @ 50 g/pot, T6: T2+
compost, T7: T1+ Rhizobium + compost, T8: T2+
Rhizobium + compost. Maximum biomass (Fig. 29)
(69 g/ pot) was observed with co-inoculation of
Rhizobium and compost at EC level of 1.4 dS/ m
followed by 67 g/pot with Rhizobium alone at EC 1.4
dS/m and Rhizobium + compost at salt level of 4
dS/m.

Treatments

Fig. 27. Treatments effect on mung biomass.

Mobilization of copper and boron in rice through
PGPR inoculation
Pot trial was conducted to explore the PGPR
potential to increase the availability of copper and
boron to rice. Trial was raised in sandy clay loam
soil, having pH 7.9, EC 1.8 dS/m , soil N 0.028% and
Olsen P 7.8 ppm. Study was conducted with
following treatments T1: 100-90-70 kg NPK/ha
(control), T2: Boron (B) @ 3 kg/ha application, T 3:
Copper (Cu) @ 5 kg/ha, T4: B + Cu application, T5:
PGPR inoculation, T6: B + PGPR inoculation, T 7: Cu
+ PGPR inoculation, T8: Cu + B + PGPR inoculation.
Highest paddy yield was recorded with PGPR along
with Cu and B (36.9 g/pot) followed by PGPR + B
(34.5 g/pot) and PGPR + Cu (35.4 g/pot).

pod yield

Yield (g pot-1)

Biomass

Co-inoculation of PGPR and compost inhabiting
microbes to promot growth and yield of wheat
Field trial was conducted to study the compatibility of
microbes from different habitates and utilize their
beneficial characteristics to enhance the yield of
wheat under different nitrogen levels. Pre-sowing soil
analysis indicated the pH 8.0, EC 1.7 dS/m, soil N
0.029% and Olsen P 7.9 ppm. Treatments comprised
of two levels of N i.e. 100, 75 kg/ha and two types of
inoculation i.e. PGPR, compost microbes and coinoculation with both levels of N while 100-60 kg
P/ha was applied to all treatments. Highest biomass
yield was recorded with co-inoculation at both N
rates (Fig. 28). PGPR alone (8290 kg/ha) and
compost inhabiting microbes alone (8260 kg/ha)
gave better results at half dose of N fertilizers than at
full dose of nitrogen (8130 kg/ha and 8070 kg/ha,

Treatments

Fig. 29. Effect of treatments on biomass and pod yield
of mungbean.

Combined effect of compost and Rhizobium on
growth and nodulation of chickpea in normal and
saline soil
Pot experiment was conducted to assess the salt
tolerance of chickpea due to Rhizobium inoculation
in composted soil. Pre-sowing soil analysis showed
that soil was sandy clay loam with pH 8.0, EC 1.4
dS/m, soil N 0.031% and Olsen P 7.9 ppm.
Treatments were T1: control (EC 1.4 dS/m), T 2:
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control (EC 4 dS/m), T3: T1+ Rhizobium, T4: T2+
Rhizobium, T5: T1+ compost, T6: T2+ compost, T7:
T1+ Rhizobium + compost, T8: T2+ Rhizobium +
compost. Maximum root length (57.67 cm) was
observed with co-inoculation of Rhizobium and
compost at EC level of 1.4 dS/ m followed by 57.33
cm with Rhizobium alone at EC level of 1.4 dS/m.
Root weight was higher with Rhizobium + Compost
at EC level 1.4 dS/m. Higher no. of nodules and
nodular mass (63/pot, 0.47 g/plant) were observed
with Rhizobium + compost at EC level of 1.4 dS/m.

inoculation. Results reveled (Fig. 31) that PGPR
inoculation along with humic acid @ 10 kg/ha
produced maximum grain yield 6110 kg/ha as
compared to control that is 5650 kg/ha.

(kg / ha)

Grain yield (kg ha-1)

Effect of Rhizobium and N-Fertilizer on yield of
canola
Rhizobium, very well known for its symbiotic
relationship in legumes now treated as PGPR. Pot
study was conducted at Soil Bacteriology Section on
medium textured soil with pH 7.90, EC 1.5 d/Sm, soil
N 0.033%, organic matter 0.78%, and available P
7.88 mg/kg. Study was conducted to assess the
increase in the yield of canola due to Rhizobium
inoculation and N rates. Treatments include three N
levels viz. 60, 70, 80 N kg/ha and uniform dose of P
and K i.e. 60-60 kg/ha. Results (Fig. 30) revealed
that Rhizobium inoculation at 80 kg N/ha produced
the maximum grain yield i.e. 28.8 g/pot, dry biomass
42.2 g/pot, oil content 18.6% as compared to control
i.e. 23.7, 28.1 g/pot and 16.3%, respectively.

Treatments

Fig. 31. Treatments effect on wheat grains.

Effect of Rhizobium as PGPR in Rice to increase
its yield
Pot study was conducted at Soil Bacteriology Section
to assess the increase in the yield due to Rhizobium
inoculation at different rates. Soil has pH (7.88), EC
(1.8 dS/m), organic matter (0.70%), soil N (0.036%)
and available P (6.8 mg/kg). Treatments include
three N levels viz. 60, 80, 100 kg/ha while P and K at
uniform dose of 90-70 kg/ha were applied. Rice
seedlings were dipped in suspension of inoculum at
transplanting. Result (Fig. 32) revealed that
Rhizobium inoculation at 100 kg N/ha produced
maximum paddy yield (39.32 g/pot).

(g / pot)

Grain yield ( g pot -1)

(g / pot)

Paddy yield (g pot-1)

Treatments

Fig. 30. Canola grain yield affected by treatments.
Treatments

Response of wheat to PGPR inoculation with
different levels of humic acid
Rhizobacteria exert their beneficial effect on crop
growth by producing growth hormones, root
colonization and nutrient mobilization. Microbial
growth was significantly affected by the application of
organic content. Field trial was conducted at Wheat
Research Institute, Faisalabad to assess the effect of
PGPR and different levels of Humic Acid on the
wheat yield. Study was conducted on medium
textured soil having pH 8.20, EC 2.0 dS/m, organic
matter 0.72% and available P 7.6 mg/ kg. Fertilizer
was applied @ 100-100-60 NPK kg/ha to all
treatments. Treatments include control (no Humic
acid/PGPR) (T1), Humic acid @7.5 kg/ha (T2), Humic
acid @ 10 kg/ha (T3) with and without PGPR

Fig. 32. Treatments effect on paddy yield.

Synergism of seed priming and beneficial
microbes for the improvement of wheat yield
Present study was carried out to assess the yield
increase of wheat due to combined effect of
beneficial
microbes
and
seed
priming.
Pseudomonas, Bacillus and Azospirillum species
were screened out in lab for their growth hormone
production and P-solubilization potential. Fertilizer @
100-100-60 kg NPK/ha was applied to all treatments.
Results clearly demonstrated that seed priming and
microbial inoculation enhanced the yield parameters
considerably. Seed priming and Pseudomonas sp
inoculation produced (Fig. 33) the maximum grain
yield i.e. 5070 kg/ha, grains/spike (43), spike length
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(10.1 cm), tillers m -2 (402) and 1000-grain weight
(44.5 g).

(t / ha)

FodderYield (t ha-1)

(kg / ha)

Grain Yield (kg ha-1)

Treatments

Fig. 35. Guar fodder yield affected by treatments.

Treatments

Fig. 33. Treatments effect on wheat grains.

Effect of Azotobacter sp on the yield of rice
Field trial was conducted at 29-JB, Distt. Faisalabad,
to assess the role of Azotobacter sp in enhancing the
yield and quality of rice with three levels of N i.e. 60,
80, 100 with and without Azotobacter inoculation
while uniform dose of P-K 90-70 kg/ha was applied.
Study was conducted on medium textured soil
having pH 8.0, EC 1.89 dS/m, organic matter 0.78%
and available P 7.8 mg/kg. Results in (Fig. 36)
revealed that Azotobacter inoculation produced
maximum paddy yield 4532 kg/ha at 100 kg N/ha.

Growth and yield response of Alfalfa to Coinoculation of Rhizobium and PSM Field study
was conducted at Fodder Research Station,
Faisalabad on medium textured soil with pH 7.88, EC
1.6 dS/m, soil N 0.034%, organic matter 0.79%, and
available P 7.92 mg/kg soil to assess the potential of
co-inoculation of Rhizobium inoculation and Psolubilizer on nodulation and yield of Alfalfa. There
were two P levels i.e. 45, 60 kg/ha and uniform dose
of N i.e. 30 kg/ha with and without Rhizobium
inoculation, P-solublizer and co-inoculation. Results
revealed that co-inoculation of Rhizobium and PSM
produced (Fig. 34) highest fodder yield (67.57 t/ha in
T8 and 67.35 t/ha in T7), no. of nodules/plant (44.7 in
T7 and 41.7 in T8 ) and nodular mass g/plant (0.72 in
T7 and 0.70 in T8 ).

(kg / ha)

Paddy yield (kg ha-1)

FodderYield (t ha-1)

(t / ha)

Treatments
Fig. 36. Paddy yield as influenced by treatments.
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Response of Guar to Rhizobium sp and PGPR
Inoculation
Field study was conducted at the Soil Bacteriology,
Faisalabad to investigate the Rhizobium and PGPR
efficiency in guar on normal soil having pH 7.9, EC
2.7 dS/m, organic matter 0.79% and available P 8.3
mg kg soil. Two N levels i.e. 15, 30 and uniform dose
of i.e. 60 kg/ha with and without Rhizobium
inoculation, PGPR inoculation and co-inoculation.
Co-inoculation at 30 kg N/ha produced (Fig. 35) the
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29/plant and nodular mass 0.24 g/plant.
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Overview
The economy of Pakistan is predominantly agriculture oriented and it contributes 20.9% toGDP. Livestock is an
important sector of agriculture in Pakistan, which accounts for 11.8 % of overall GDP and 55.1% of agriculture.
The role of livestock in rural economy may be realized from the fact that 70% of our population living in rural
areas is engaged in livestock as a primary source of food as well as income. It provides milk, meat and other
by-products of animal origin for human nutrition. The population of Pakistan is expected to reach 218 million by
2020. Fodder crops have pivotal position in context of livestock development and promotion. In Punjab, fodder
crops occupy 19% of total cropped area. During 2013-14 fodder crops occupied about 2.6 million hectares and
produced about 56.7 million tones of green fodder with an average yield of 21.87 t/ha. Animals are underfed
and under nourished which results in their poor performance. In order to narrow the gap between the demand
and supply of fodder, there is a dire need for development of high yielding, highly nutritive, multicut
varieties/hybrids of different fodder crops, standardization of their production and protection technology along with
seed production of fodder crop varieties/hybrids to meet the domestic requirements. The concerted efforts of
breeders and scientists of the allied disciplines have developed new promising lines of oats F-301 and F-413,
berseem (SB-111) and guar (S-5742, S-5740 and S-5789).
plot size of 3 x 5m. On an average, line SB-11 out
yielded all the entries (134.44 t/ha green fodder yield)
followed by line FB-2-2012 (129.78 t/ha) as
compared with check variety Agaiti Berseem (125.11
t/ha). Statistical data revealed that varieties were
highly significant.

Berseem:(Trifoliumalexandrinum)
Preliminary green fodder yield trial

Preliminary green fodder yield trial consisting of six
entries along with two checks were laid out in RCBD
with three repeats. Experiment was sown on 9-102013 in plot size 3X5 m with broadcast method. Six
cuttings (with 1st cutting on 6-12-2013 and last cutting
on 10-5-2014) were taken. The line SB-II-2013 gave
the maximum green fodder yield (135.78
t/ha)followed by FB-01-13(128.67 t/ha) while check
variety Anmol yielded 116.22 t/ha. Significant
differences were found among the mean values of
genotypes.

Adaptability green fodder yield trial

Advanced green fodder yield trial

Oats (Avena sativa L.)

Six promising lines along with two checks were
tested for their fodder yield potential. The experiment
was laid out in RCBD with three replications having a

Preliminary green fodder yield trial

The adaptability trial consisting of six berseem lines
along with 2 checks was planted at 5 locations in
RCBD having 3 replications. Line SB-111 produced
the maximum average green fodder yield (97.93 t/ha)
followed by FB-1-2011 (97.90 t/ha) as compared with
check variety Agaiti Berseem (89.89 t/ha). Statistical
pooled dataanalysis revealed that locations, varieties
and interaction effect of VxL were highly significant.
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Two sets of preliminary green fodder yield trials were
sown at two locations.The trials consisting of ten test
entries with twocheck were laid out in RCBD with
three replications. Experiments were sown on
04.11.13 in plot size of 6 x 2.4m keeping the row
spacing 30cm apart. Observation pertaining to
germination %age, plant height, number of tillers,
number ofplants/m2, Number of leaves/plant and
green fodder yield were recorded at 50% heading.
Results were significant. The line F-677 produced
85.40 t/ha as compared to check variety S-2000
(75.25 t/ha). Results were significant.

of 1.5x6m. Line Sundar out yielded all the entries
(72.00 t/ha) while, check varietySargodha Lucerne
(Fig.1) produced 66.00 t/ha. Results were significant.
Advanced green fodder yield trial
Advanced green fodder yield trial consisting of six
varieties/lines was laid out in RCBD with three
replications having a plot size of 1.5 x 6m. Line GR745 gave maximum green fodder yield (75.00 t/ha)
while check variety Sargodha Lucerne produced
minimum(58.00 t/ha) Results were significant.

Sorghum (Sorghum bicolor L. Moench)

Advanced green fodder yield trial
Two sets of advanced green fodder yield trial
consisting of ten test entries with two checks were
laid out in RCBD with three replications at two
locations. Experiments were sown on 04.11.13 in plot
size of 6 x 2.4m, keeping the row spacing 30cm. The
line SG-9-138 produced significantly higher green
fodder yield (67.26 t/ha) as compared to check
variety S-2000 (49.00 t/ha).

Preliminary green fodder yield trial
The green fodder yield trial comprising of nine
promising lines of sorghum was conducted in RCBD
with three replications having a plot size of 1.8 x 5m.
The crop was harvested at 50% heading stage for
green fodder. The results revealed that line No.6001
gave maximum green fodder yield (69.00t/ha) while
check variety JS-2002 produced 55.00 t/ha which were
significant among each other.

Adaptation/zonal green fodder yield trial

Advanced green fodder yield
Trial comprising of five promising lines of sorghum
was conducted in RCBD with three replications
having a plot size of 1.8 x 5m in 30cm apart rows.
Line Sargodha-011-1 out yielded by giving maximum
green fodder yield (72.00 t/ha) while,check variety JS2002 produced 56.00 t/ha. Results were significant.

Four sets of adaptability green fodder yield trials
consisting of eight test entries with two checks were
laid out in RCBD with three replications at four
locations. Experiments were sown on 04.11.13 in plot
size of 6 x 1.8 m, keeping the row spacing 30 cm.
The observation pertaining to germination %age,
plant height, number of tillers, number of plants/m2,
number of leaves/plant and green fodder yield were
recorded at 50% heading. The line F-301 produced
significantly higher green fodder yield (84.37 t/ha) as
compared to check S-2000 (73.97 t/ha).

Adaptability green fodder yield trial
The experiment was conducted at four different
locations to evaluate six different lines/varieties for
green fodder yield. The trial was laid out in RCBD
with three replications having a plot size of 1.8 x 6m.
The line F-2012-02 out yielded by giving 58.25 t/ha
green fodder yield while check gave 52.00 t/ha green
fodder yield. The results were significant.

Lucerne (Medicago sativa L.)

National uniform green fodder yield trial
The National Uniform Green Fodder Yield Trial
consisting of seven sorghum varieties was sown in
RCBD with three replications having a plot size of 1.8
x 5m. Line SG-011-1 out yielded by giving maximum
green fodder yield (45.40 t/ha) while check Sorghum
2011 gave 42.29 t/ha green fodder yield. The results
were significant.

Fig. 1. Sargodha. Lucerne-2002.

Preliminary green fodder yield trial

Pearl
millet
(Pennisetumamericanum)

Six promising lines of lucerne were tested for their
green fodder yield potential. The experiment was laid
out in RCBD with three replications having a plot size
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Fig. 3. Sargodha 2002.

Preliminary green fodder yield trial on pearl millet
To test nine varieties/lines of pearl millet for their
green fodder yield, the trial was conducted in RCBD
with three replications having a plot size of 1.8 x 6m
in 30 cm apart rows. The line Tift-85-D out yielded
(75.00 t/ha green fodder yield) while check variety
18-BY produced 67.00 t/ha. The results were
significant.

Zonal trial of maize

The experiment consisting of seven entries with one
check variety was conducted at four locations to
evaluate their green fodder yield. The trial was laid
out in RCBD with three replications having a plot size
of 1.8 x 6m. The line MS-2010 gave maximum yield
(61.40 t/ha) followed by check variety Sargodha.
2002 (53.22 t/ha) which were significantly different
(Fig. 3).

Advanced green fodder yield trial
Five promising lines of pearl millet were tested in
RCBD to check the green fodder yield potential. The
results indicated that line C-47 was best yielder
(74.00 t/ha) while check variety Sargodha. Bajra
2011 produced 66.00 t/ha. The results were
significant.

Cowpeas (Vigna ungiculata)

Fig. 4.Cowpeas 2003.

Evaluation of different lines/varieties of cowpeas
for fodder production

Fig. 2. Sargodha. Bajra-2011.

The green fodder yield trial on nine promising lines
was conducted in RCBD with four replications having
a plot size of 3 x 6m. The crop was harvested at 50%
flowering stage for green fodder. The results revealed
that line IT-82-D-789 gave the maximum green
fodder yield (46.19 t/ha) followed by line No.1 (45.29
t/ha) as compared with check variety Cowpeas-2003
(35.32 t/ha). The results were significant (Fig. 4).

Adaptability green fodder yield trial
The experiment was conducted at five locations to
evaluate seven lines/varieties of pearl millet for green
fodder yield. The trial was laid out in RCBD with three
replications having a plot size of 1.8x6m. On an
average, No.8893 outyielded (57.00 t/ha) followed by
No.8781 (56.80 t/ha) check variety Sargodha. Bajra2011 gave 55.80 t/ha. The results were significant.

Guar Cyamopsis tetragonoloba (L.)Taub.
Maize (Zea mays L.)

Evaluation of advanced guar lines under drought
stress condition
The experiment consisting of nine strains including
two checks was designed to evaluative high yielding
lines under drought stress condition. Trial was sown
on 10.07.2013 in RCBD with three replications
having a plot size of 2.7x7.2m. The variety S-5394
gave maximum grain yield 1623 kg/ha followed by S5565 (1602 g/ha) whilecheck variety BR99(1467kg/ha). The mean value differed significantly
from one another.
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Overview
Every day, the lives of people around the world are being improved by agronomy. The endless green fields of
wheat, maize, rice and the vast acres of cotton do not just happen spontaneously. Hard work on the part of the
grower, scientific and technological inputs by the agronomic sciences are required constantly. Agronomic
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Research Institute, Faisalabad was established during 1984 for precise and thoughtful research on crop and
soil management. Its major target was to tackle the farmer’s problems under varied agro-ecological conditions
in the Punjab to boost up crop yield and to achieve production potentials of various agronomic crops. It has five
research sub stations at Faisalabad, Farooqabad (Sheikhupura), Khanewal, Bahawalpur and Karor (Layyah)
that cover multiple cropping zones of central region, rice-wheat zone, cotton-wheat zone of southern region,
multiple cropping zone of southern region and multiple cropping zone of irrigated and rainfed “Thal” region,
respectively. The central multiple cropping zone, being major granary of the Punjab has been earmarked by the
Institute as the focal region for intensive agronomic research. Therefore, four Agronomic Research Stations, i.e.
Cereals and Pulses, Fibre Crops, Vegetables and Oilseeds and Plant Physiology are conducting research for
sustainable agriculture at Faisalabad. The further objectives of the Directorate were to determine the nutritional
and irrigation requirements of arable crops and formulation of production packages on agro-ecological basis to
enhance farmer’s income along with screening and standardization of herbicides and generation of
independent data for strain/clone approval.
Wheat physiological evaluation of wheat genotypes against drought tolerance
Thirty five genotypes along with a check variety were tested for drought tolerance under lab and field
conditions. in lab trial, water stress (-0.4 MPa) was applied using PEG8000 solution. Data of root and shoot
elongation and root shoot ratio were recorded. Under moisture stress conditions, maximum root length (10.22
cm) was noted in genotype 12284 and was followed by 11160 and 6377 having root length of 9.70 and 9.53
cm, respectively. Genotypes 12284 and TW96010 achieved shoot length of 4.45 and 3.66 cm under moisture
stress that was 15.72% and 18.40% less than that under normal moisture.
In field trial, wheat genotypes were planted under two moisture conditions i.e. 6.48 ha inches (normal moisture)
and 0.61 ha inches (moisture stress and irrigation application only for rauni). The stomatal conductance was
higher under normal moisture than under water stress conditions. The minimum stomatal conductance (75.67)
under moisture stress was recorded in genotype 11138 and was followed by 9384 with stomatal conductance
of 82.67. Under water stress conditions, maximum photosynthetic efficiency (0.689) was measured in genotype
11092 and was followed by 11046 (0.688) and it was 20.54 and 12.74% less than the photosynthetic efficiency
of these genotypes under normal moisture regimes. Higher grain yield was provided by all the genotypes under
normal moisture as compared to that in moisture stress. However, under water stress, 9384 produced higher
grain yield (4898 kg/ha) than other genotypes with yield stability index of 80.32% and was followed by genotype
12284 (4698 kg/ha) having yield stability index of 94.21%.
Alleviation of drought stress effects in wheat by selenium and silicon application
A field experiment was conducted to investigate the effect of silicon and selenium on physiological mechanism
conferring drought resistance in wheat. Chemical treatments viz. check, water, silicon @ 500 ppm and
selenium @ 30 ppm were applied under two moisture conditions viz. 70% and 35% water holding capacity.
Significantly higher grain yield (4313.7 kg/ha) was obtained at moisture condition of 70% with foliar application
of selenium. Whereas, significantly lower grain yield of 3021.4 kg/ha was noted in check at moisture condition
of 35% water holding capacity. It was also observed that under drought conditions selenium application gave
23.19% more yield than check.
Conservation and conventional tillage enhance productivity of rice-wheat system
Economic analysis exhibited that no significant results were obtained among different tillage systems regarding
wheat yield. However maximum economic return (Rs. 85528) was obtained from zero tillage system.
Effect of irrigation stage and amount on wheat yield
At Faisalabad: Plots treated with 5 irrigations (at crown root stage, stem elongation stage, booting stage,
heading stage and grain filling stage) produced maximum grain yield (5088 kg/ha) followed by 4 irrigations (at
crown root stage, booting stage, heading stage and grain filling stage) and 3 irrigations (at crown root stage,
booting stage and heading stage) with 5064 and 4969 kg/ha grain yield, respectively. Lowest grains yield (2471
kg/ha) was obtained where no irrigation was applied.
Under Karor conditions: The maximum wheat grain yield 4687 kg/ha was obtained with application of four
irrigations (first irrigation at crown root stage, second at booting stage, 3 rd heading stage and 4th at grain filling
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stage) followed by five irrigations (first irrigation at crown root stage, second at stem elongation stage 3rd at
booting stage, 4th at heading stage and 5th irrigation at grain filling stage) which yielded 4343 kg/ha wheat
grains. The minimum wheat grains yield was 2027 kg/ha received where no irrigation was applied.
Maximizing yield of wheat crop by foliar application of micronutrients
This experiment was conducted to maximize the grain yield of wheat crop through foliar application of micro
nutrients in sandy loam soils under Thal irrigated conditions. The results elucidated that the maximum wheat
grain yield (3680 kg/ha) was obtained from spraying plants with 1.6 kg FeSO 4 + 1.0 kg MnSO4 and 3 kg ZnSO4
followed (3600 kg/ha) by spraying plants with 1.6 kg FeSO 4 and 1.0 kg MnSO4. Minimum yield (2570 kg/ha)
was obtained from no spray.
Impact of climate change on Wheat genotypes sown at different times in Punjab
 Under Faisalabad conditions, maximum grain yield (5349 kg/ha) was obtained when the crop was sown on
1st November and was at par with the crop sown on 18th November but minimum grain yield (3999 kg/ha)
was obtained under 1st December planting. Millat-2011 produced maximum grain yield (5213 kg/ha) while,
minimum grain yield was achieved by Seher-2006 (4392 kg/ha) and the remaining varieties produced
intermediate results.
 At Farooqabad, all the varieties sown during 1st week of November performed differently and maximum
grain yield (3853 kg/ha) was attained by Punjab-2011. The variety Seher-2006 sown during 1st week of
December produced minimum grain yield (3160 kg/ha).
 Under Bahawalpur conditions, crop sown on 1st and 16th November gave maximum grain yield of 6076 and
6025 kg/ha, respectively whereas the lowest yield (4538 kg/ha) was recorded on 1 st December planting.
Three wheat varieties (Aas-2011, Punjab-2011 and Mairaj-2008) under study remained at par with grain
yield of 5844, 5830 and 5677 kg/ha. The lowest (5250 kg/ha) yield was produced by Seher-2006.
 At Karor, wheat variety AARI-2011 gave maximum grain yield (4800 kg/ha) followed by Aas-2011 (4553
kg/ha) when sown during 3rd week of November. Hence concluded that sowing times and wheat varieties
are imperious for wheat productivity and there is considerable difference in wheat yield.
Allelopathic weed control in wheat after rice
Sunflower + sorghum + mulberry aqueous extract each @ 18.0 L/ha + 1/2 dose of Atlantis and full dose of
Atlantis 3.6WG @ 160 g/ha (post-emergence) effectively controlled weeds and produced higher wheat yield
(3817 and 3653 kg/ha, respectively). Weed population was higher in sunflower + sorghum + mulberry aqueous
extract each @ 18.0 L/ha (one spray) treated and control/weedy check plots and also produced the lowest yield
(3193 and 2810 kg/ha, respectively).
Role of poultry and livestock manure in combination with inorganic fertilizer for wheat crop under
Khanewal conditions
Poultry manure and animal dung manure in combination with synthetic fertilizer were analyzed (Fig.1). The
50% manure (M) + 50% synthetic fertilizer (SF) produced highest grain yield (4360 kg/ha) followed by 25% M +
75 % SF which was at par with full dose of synthetic fertilizer treatment (4025 kg/ha). Other combinations of
manure and SF does not produce better grain yield than 100% SF. While the lowest grain yield (2783 kg/ha)
was produced by control (no fertilizer).
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Fig. 1. Control 50% poultry manure + 50% SF.

Cotton
Relay cropping of Bt. cotton in standing wheat crop
Among various planting methods evaluated, maximum grain yield 5384 kg/ha was recorded from wheat planted
after cotton (alone) and it remained at par with wheat planting (6 rows between 150 cm apart ridges + cotton on
ridges single row) and wheat planting (6 rows between 150 cm apart ridges + cotton on ridges – double row)
with grain yield of 5048 and 4998 kg/ha, respectively (Fig. 2). Whereas the lowest grain yield of 2244 kg/ha was
recorded from wheat planting 3 rows on 75 cm wide beds and cotton dibbling on both sides of beds) owing to
less number of plants per hectare. The treatments i.e. wheat planting (6 rows between 150 cm apart ridges +
cotton on ridges single row) and wheat planting (6 rows between 150 cm apart ridges + cotton on ridges –
double row) are very successful for relay cropping of cotton in standing wheat crop as wheat yield is not
reduced and additional cotton produce can be obtained normally.

Fig. 2. Wheat planting (6 rows) between 150
cm apart ridges + cotton on ridges single row).

Effect of different plant spacing on Bt. cotton varieties sown at different times
The objective of this study was to optimize planting time and plant density for seed cotton yield and fiber quality
of Bt. cotton varieties. Sowing × spacing and spacing x variety interactions were significant. All the varieties
gave maximum seed cotton yield in case of 15th April sown cotton at 30 cm spacing while yield decreased with
delayed planting and decrease or increase in spacing. However, it is worth noting that in case of 15 th May sown
cotton, spacing did not affect the seed cotton yield of the varieties. Furthermore, NIBGE-5 gave higher yield
(1868 kg/ha) at 22.5 cm spacing.
Effect of potassium on Bt. Cotton sown under different times
This experiment was carried out to assess the role of potassium in maintaining/improving the yield and quality
of late sown cotton. Seed cotton yield was maximum (3090 kg/ha) when cotton was sown on 1 st of May. Delay
in sowing decreased the seed cotton yield. There was a 48.41% decrease in seed cotton yield when sowing
was delayed from 1st may to 1st June. Increase in potassium level from 0 to 60 kg/ha significantly increased
seed cotton yield.

Studies on efficacy of foliar application of macronutrients on cotton crop
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Different treatments of macronutrients; recommended dose (NPK 145-56-62 kg/ha), 75% NPK + 25% foliar
NPK (20-20-20), 50% NPK + 50% foliar NPK (20-20-20), 25% NPK + 75% foliar NPK (20-20-20), PK
recommended + 75 kg N/ha + foliar application (2% urea) were used on cotton variety MNH-886 under
Khanewal conditions. The maximum seed cotton yield of 4086 kg/ha was recorded with recommended dose of
NPK followed by recommended PK + 75 kg N/ha + foliar application (2% urea) with 3697 kg/ha. Whereas the
lowest seed cotton yield of 3173 kg/ha was recorded with application of 25% NPK + 75% foliar NPK (20-20-20).
Nutrient management of Bt. cotton strains
The trial was conducted to find out the optimum doses of nitrogen and phosphorus for higher seed cotton yield
of different Bt. cotton strains. Seed cotton yield varied significantly across different nitrogen levels. Treatment
150-90 NP kg/ha gave the maximum seed cotton yield (2403 kg/ha) however treatments 180-60 and 180-90 NP kg/ha also gave similar yield. Seed cotton yield increased as nitrogen and phosphorus levels increased up to
150 and 90 kg/ha. However, a further increase in N-P did not increase seed cotton yield.
Weed crop competition and cotton yield
This experiment was devised to find out the effect of weed crop competition on seed cotton yield hence
appropriate time of weed control. Results showed that prolonged co-existence of weeds and crops significantly
decreased seed cotton yield. Weeds free field produced highest seed cotton yield with production of 1860.1
kg/ha. Hence weedy check (where weed-crop competition lasts for whole growing period) produced less yield.
Results indicate that there was decrease in cotton lint yield with increased co-existence of weeds with crop in
the field. Furthermore, FH-114 was good competitor to weeds and its yield was less affected compared to CIM598.
Physiological screening of cotton genotypes against drought tolerance
The trial was sown in split plot design, replicating thrice with a plot size of 3.0 m x 6.0 m. Fertilizer was applied
@ 115-60-60 NPK kg/ha. Irrigation treatments were given as per schedule and pendimethaline was used as
pre-emergence for controlling weeds. It was concluded that under normal irrigation (08 irrigations/28 acre
inches), line DTV-4 performed better and gave seed cotton yield of 2860 hg/ha whereas, line DTV-9 gave lower
seed cotton yield (1822 hg/ha).
Impact of climate change on genotypes of Bt. cotton planted under various sowing dates
Crop was sown under three sowing dates ( 1st April, 16th April and 1st May) at three locations Genotypes used
were FH-114, MNH-886, FH-118, IR NIBGE-4 and IR NIBGE-5.
Under Faisalabad conditions: Maximum seed cotton yield (3833 kg/ha) was produced when FH-118 was
sown during 1st week of April and was at par with that of MNH-886 and FH-114 under same sowing date. The
minimum seed cotton yields (1589 and 1633 kg/ha), were attained by FH-118 and IR NIBGE-5 under the
sowing of 1st week of May.
At Bahawalpur: Crop sown on 1st April gave maximum seed cotton yield (3574 kg/ha) whereas the lowest yield
was recorded for 1st May planting (3089 kg/ha). However, all cotton genotypes under study remained at par
with seed cotton yield ranging from 3381 to 3259 kg/ha.
At Karor: Sowing of cotton crop on first week of April yielded the maximum seed cotton 3541 kg/ha followed by
sowing on 3rd week of April which yielded 2989 kg/ha seed cotton. Minimum seed cotton yield (2506 kg/ha) was
obtained when cotton crop was sown during 1st week of May. As for as varieties are concerned IR NIBGE-5
produced maximum seed cotton (4712 kg/ha) followed by FH-118 (3018 kg).
Jute
Mass selection
Variety development progaramme is passing through the phase of mass selection for higher fiber biomass and
improved quality. A total of 20 lines are maintained for the purpose. Line were number 16 performed better with
plant height of 4.1 m, stem girth of 6.84 cm and fiber yield of 37.6 g/plant. Line number 14 also showed better
agronomic characteristics.

108

AARI Annual Report 2013-14
Resource conservation practices in jute-wheat cropping system
Results revealed that plant height, stem girth and fiber yield of both (C. Capsularis and C. Olitorious) species
were higher in conventional tillage than zero till crop (Fig .3). Conventional tillage system showed the potential
of enhancing productivity of jute-wheat cropping system. Conventional tillage system after wheat not only
enhanced plant characteristics but also enhanced fiber yield.

Fig. 3. Zero tilled jute Conventional planting.

Rice
Effect of seed rate and planting system on direct seeded fine rice yield
Row spacing of 15 cm produced maximum paddy yield (3430 kg/ha) at 40 kg/ha seed rate. The lowest grain
yield (1733 kg/ha) was recorded in case of broadcast with 20 kg/ha seed rate. The grain yield was low due to
higher infestation of troublesome weeds such as Giant sprangletop (lumb grass) and Dactyloctenum aegyptium
(madhana grass) etc. in direct seeded rice.
Weed management trial in direct seeded rice
There was maximum reduction in weed density (20 m -2) using Pendimethalin 330 EC @ 2500 mL/ha pre
emergence + Clover @ 200 g/ha post emergence (20-22 DAS). It was further noticed that minimum paddy yield
was recorded in untreated control plot (2113 kg/ha) while the maximum paddy yield (3783 and 3383 kg/ha,
respectively) was recorded in plots treated with hand weeding and plot treated with application of
Pendimethalin 330 EC @ 2500 mL/ha pre emergence + Clover @ 200 g/ha post emergence (20-22 DAS).
Effects of conservation and conventional tillage on productivity of rice – wheat system
Economic analysis exhibited that maximum net return (Rs. 113836) was obtained in conventional transplanting
of rice while minimum net return (Rs. 51192) was received from zero tillage in direct seeded rice.
Assessment of water conservation techniques in direct seeded fine rice culture
Water conservation possibilities for direct seeded fine rice were studied under different sowing methods i.e. flat
sowing by drill after soil preparation (control), zero tillage drill, furrow irrigated raised bed, ridge planting and
broadcast augmented with furrows. Measured quantity of irrigation was applied with the help of cut throat flume.
Maximum water saving (30%) was recorded in furrow irrigated raised bed treatment and minimum water saving
(5%) was obtained from zero tillage drill treatment over the control.
Transplanting time for medium grain rice
Seven medium grain rice varieties/lines i.e. KSK-431, KSK-406, KSK-133 KSK-434, PK-8328-4, PK-8480 and
PK-439 were transplanted on 1st June, 16th June, 1st July and 16th July 2009 at Farooqabad. First fortnight of
June was found as optimum time for transplanting of medium grain rice, whereas and KSK-133 gave maximum
paddy yield (4986 kg/ha) when transplanted on 1st June.
Transplanting time for fine grain rice
Five fine grain rice varieties/lines i.e. PK-7392, PK-7429-5-14-1-1, PK-8677-18-1-7-17, Super Basmati, and
Basmati-515 were transplanted on 16th June, 1st July, 16th July and 1st August at Farooqabad (Sheikhupura). 1st
fortnight of July was found as optimum time for transplanting of all the fine grain rice lines/varieties (2770
kg/ha). Line 00515 produced higher grain yield (3068 kg/ha) when transplanted on 1st July.
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Screening of rice genotypes for salt tolerance

The experiment was conducted to evaluate the performance of different rice
genotypes under salt stress conditions during the kharif-2013. The rice seeds of 42
genotypes were sown in sand. After germination, the seedlings were grown
hydroponically in aerated half strength Hoagland’s nutrient solution in four sets up to
40 days. One set was taken as control with no NaCl. In other three sets; salinity was
applied 3 days after transplanting with salinity levels of 5, 10 and 15 dS/m NaCl. At
salinity level of 10 and 15 dS/m no seedling of any genotype was survived. At salinity
level of 5 dS/m, minimum decrease in root length was observed in genotypes SMM-6
(1.89%), SMF-6 (3.27 %) and SMF-4 (3.28%), while nominal decrease in shoot length
was observed in MDM-2, MDM-3 and Shaheen Basmati.
Influence of different sowing techniques on yield of fine paddy
Treatments were System of Rice Intensification (SRI) transplanting of, 15 days seedlings at 25 x 25 cm single/
hill, 20 days seedlings at 25 x 25 cm single/hill, 25 days seedlings at 25 x 25 cm single/hill, 25 days seedlings
at 30 × 30 cm single/hill, 25 days seedlings at 35 x 35 cm single/ hill, 30 days seedlings at 22.5 x 22.5 cm
two/hill in puddle soil, and direct seeded rice. According to the data transplanting of 25 days seedlings at 35 x
35 cm single/hill produced higher paddy yield (3185 kg/ha) but remained at par with the yields of transplanting
of 30 days seedlings at 22.5 x 22.5 cm two/ hill and direct seeded rice, (3020 kg/ha and 2908 kg/ha. System of
Rice Intensification (SRI) transplanting of 15 days seedlings at 25 x 25 cm single/hill gave the minimum paddy
yield (2672 kg/ha).
Assessment of water conservation techniques in direct seeded rice culture
To find out the best sowing method to get more production and save water, a trial was laid out in randomized
completely block design with three replications. Treatments were as flat sowing by drill after soil preparation,
zero tillage drill, furrow irrigated raised bed, ridge planting, broadcast augmented with furrows and broadcast in
wet seed bed. According to the data maximum paddy yield (3125 kg/ha) was obtained when rice seed was
sown furrow irrigated raised bed and water saving was also maximum in that treatment (30%) as compared to
broad cast in wet seed bed.
While the minimum paddy yield (2458 kg/ha) was obtained when seed was sown by broadcast augmented with
furrows. Water saving was minimum (4%) when rice seed was sown by drill on flat land.
Sugarcane
Performance of promising sugarcane clones under different irrigation regimes
The trial was laid out in RCBD under split plot arrangement having three repeats with a plot size of 9.6 x 4 m.
The crop was planted on 20.03.2013. Three irrigation coefficients viz. 1.0, 0.8 and 0.6 were kept in main plots
while five clones (S2003-US-633, S2006-SP-93, S2006-US-658, S2007-AUS-384 and CPF-247) were planted
in sub plots. Irrigation scheduling with respect to different coefficient levels, was set after earthing up. Results
showed that germination of all clone/varieties was between 35-38%. Variety CPF-247 produced the maximum
number of millable canes (116435/ha) followed by S2006-US-658 (109490/ha) while the later produced the
maximum cane yield (112.7 t/ha) among the clones under test. Amongst various irrigation co-efficient the
highest cane yield (98.12 t/ha) was noted in 1.0 followed by 0.8 (89.66 t/ha) and 0.6 coefficient (83.96 t/ha).
The clone S2003-US-633 exhibited more sugar recovery (14.56%) over other genotypes while irrigation
coefficients had no effect on sugar recovery.
Study on the Integrated weed management in sugarcane
Four weed control methods; i-e. T1 (Dual gold 960EC @ 2000 ml/ha + 2 cultivation in inter rows 50 days after
application + earthing up 90 DAS), T 2 (Ametryn + Atrazine @ 2500 g/ha + 2 cultivation in inter rows 50 days
after application + earthing up 90 DAS) ,T 3 (Ametryn + Atrazine @ 2500 g/ha + Sunstar gold @ 62.5 g/ha + 2
cultivation in inter rows 50 days after application + Earthing up 90 DAS), T 4 (3 - 4 mechanical weeding +
earthing up 90 DAS) and T5 as a weedy check, were tested. The maximum cane yield (130.9 and 128.2 t/ha)
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was produced by T3 (Ametryn + Atrazine @ 2500 g/ha + Sunstar gold @ 62.5 g/ha + 2 cultivation in inter rows
(50 days after application) + earthing up 90 DAS and, T 4 (mechanical weeding (3-4) + earthing up 90 DAS)
respectively.
Maize
Impact of seed priming on improving efficiency for uptake and utilization of nutrients in corn plants
under moisture stress
Lab experiment: Ten seeds of variety Agati-2002 soaked for 24 hours in solutions as per treatment (i- control,
ii- water, iii- potassium sulphate @ 1.0 %, iv- calcium chloride @1.0 %, v- ethanol @ 2.0%, vi- salicylic acid @
100 ppm and, vii- glycine betain @ 100 ppm) were sown in petri dishes of 15 cm dia. The required moisture
stress was attained using PEG solution. It was concluded that seed primed with calcium chloride gave higher
energy of germination (90%) and emergence index (7.4)
Field experiment: The trial was laid out in split plot design with moisture stress levels in main plots and seed
treatments in sub plots. The seed priming agent (calcium chloride) which performed better under laboratory
conditions was further tested under field condition. Five moisture levels (irrigation at 70% FC, irrigation at 60%
FC, irrigation at 50% FC, irrigation at 40% FC, irrigation at 30% FC were used. The maximum grain yield of
7557 kg/ha was obtained by applying irrigation at 70% field capacity with yield stability index of 100. W hereas,
lower grain yield of 3812 kg/ha was obtained at 30% field capacity with yield stability index of 50.
Pulses
Lentil micro yield trial
This trial was conducted in cooperation with Barani Agricultural Research Institute, Chakwal. Twelve lentil
genotypes i.e. 11501, 11504, 11507, 11508, 11509, 11510, 11511,11512,11513,11514, PB-M-09 and NL-06
were sown at Agronomic Research Station Karor, during Rabi, 2013-14 to find out the best suited lentil
genotype for sandy loam soil of Thal irrigated area. The genotype 11501 gave maximum grain yield of lentil i.e.
2431 kg/ha and followed by lentil genotype 11504 which produced grain yield 2197.6 kg/ha which was at par
with the lentil genotype 11507 and 11512 which produced grain yield of 2099 and 2107.6 kg/ha respectively.
The minimum lentil grain yield i.e. 1728 kg/ha was received from lentil line NL-06.
Adoption of zero tillage mungbean in rice-wheat cropping system
Three sowing dates 25th April, 5th May and 15th May 2013 were used under two planting methods (conventional
and zero tillage). Mungbean sown between 25th April to 5th May can be fitted well in rice-wheat cropping
system. Conventional tillage produced higher seed yield of 997 kg/ha than zero tillage system (796 kg/ha).
Yield response of mungbean to various planting techniques
The trial was conducted under four planting methods i.e. line sowing (R x R = 30 cm), bed sowing (bed width =
60 cm; R x R = 20 cm), ridge sowing (ridge width = 45 cm; R x R = 22.5 cm) and broadcast augmented with
furrows. Bed planted mungbean gave higher yield (1390 kg/ha) and net return of Rs. 114300/ha as compared to
line sowing (Rs. 98710/ha), ridge planting (Rs. 93300/ha) and broadcast augmented with furrows
(Rs.109510/ha).
Vegetables
Enhancing frost tolerance in potato by using various bio-chemicals
A field experiment was conducted to find out the best osmotica application to overcome frost injury in potato.
Two lines . (FD/35-36 and FD/51-5) and seven foliar treatments viz. control, water, moringa leaf extract @ 1:30,
glycine betain @ 100 ppm, salicylic acid @ 500 µmol/L, CaCl2 @ 1.0% and kaoline @ 6.0% were used under
study. Maximum tuber yield (19.91 t/ha) was produced in case of CaCl2 application followed by kaoline (18.81
t/ha). The minimum tuber yield (14.51 t/ha) was obtained from the control treatment.
Effect of different planting dates on tuber yield of potato
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The experiment was conducted to find out the optimum sowing time of different strains of potato. Five sowing
dates viz. 25th September, 5th October, 15th October, 25th October and 5th November, 2013 and four potato
strains (FD69-1, PRI-13, FD51-5 and FD35-36) were used. At 5th October, The maximum tuber yield 29.2 t/ha
was recorded from PRI-13 which was found to be at par with FD69-1 (28.9 t/ha). The minimum tuber yield 12.2
t/ha was recorded from FD51-5 which was sown on 5th November.
Chemical weed control in okra
Among herbicides, the most effective herbicide was Panida Grande 43.5 % @ 1.87 L/ha pre-emergence. The
maximum number of weeds 453 m -2 were found in control. The maximum fruit yield 10700 kg/ha was recorded
from the weed free treatment while the treatments where the herbicide was applied maximum fruit yield 9492
kg/ha was obtained from Dual Gold 960 E + One hoeing 40 DAS. The minimum fruit yield of 6754 kg/ha was
obtained from the control treatment.
Oilseeds
Comparative study of different methods of planting raya under Bahawalpur conditions
Among various methods of planting raya; broadcast of seed and augmented with furrows gave maximum seed
yield (2542 kg/ha) followed by bed planting (2478 kg/ha). The lowest seed yield (2061 kg/ha,) was recorded by
conventional broadcast method of planting.
Assessment of agronomic interactions between sunflower and early sown Bt. Cotton intercropped
The experiment was carried out to identify the advantages of sunflower-cotton intercropping over solitary
cropping through agronomic interactions under arid irrigated conditions.

Fig. 4. Single row (75 cm) sunflower + cotton.

The experiment comprised four treatments; sole planting of sunflower, sole planting of cotton, 75 cm single row
sunflower with cotton and 112.5 cm double rows strip of sunflower with cotton (Fig .4). Competition indices
revealed that, compare to solitary planting, the sunflower-cotton single row intercropping had advantage due to
its better land equitation ratio (LER) (1.77), lower competitive ratio (CR) (2.09), relative cording coefficient
(RCC) (32.73), balanced aggressivity (0.16, -0.16) and bcr (1.75:1).
Sowing date standardization for canola
Sowing dates were 1st September, 15th September, 1st October, 15th October, 1st November and 15th November
2013. The Canola varieties ZBJ 8051, Anmol Raya and UAF-11 were used as test material. Anmol Raya gave
maximum yield (3546 kg/ha) in early sowing (1 st October). The minimum seed yield of 169 kg/ha was produced
when UAF-11 was sown on 1st September, 2013.
Varietal effect on yield of rape seed (B. napus)
The experiment was conducted to find out the high yielding variety of rapeseed. Seven varieties/strains of
rapeseed were tested. The crop was sown on 10-10-2013 and fertilizer was applied @ 75-75 kg/ha NP. The
seed yield data revealed significant difference among the varieties. KN-265 gave maximum seed yield of 2666
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kg/ha which was found to be at par with RBN-09038 and KN -263 (2507 and 2428 kg/ha yield respectively).
The lowest seed yield (2190 kg/ha) was recorded from RBN-04725.
Effect of different seed rate and row spacing on seed yield of UAF-11
The experiment was conducted to find out the optimum seed rate and row spacing for UAF-11. Treatments
were applied with three row spacing (30, 45 and 60 cm) and four seed rates (5.0, 6.25, 7.5, 8.75 kg/ha). The
crop was sown on 24-10-2013 and fertilizer was applied @ 87-60-60 kg/ha NPK. The maximum yield (1714
kg/ha) was found when seed rate 5.0 kg/ha was used at 45 cm row spacing which was found to be at par with
treatment where the crop was sown at seed rate of 6.25 kg/ha at 30 cm row spacing (1698 kg/ha). The
minimum seed yield of (1286 kg/ha) was obtained from the treatment where the crop was sown at 5 kg/ha with
60 cm row spacing.
Induction of drought tolerance in canola by the use of chemicals
The trial was conducted employing RCBD having three replications. In normal moisture, three irrigations were
applied at 4th week after emergence, flowering and seed formation stages while in moisture stress treatments
only one irrigation was applied at flowering. In addition to irrigation 64.3 mm rainfall was received during the
course of study. Faisal canola was used as a test variety. Among the foliar spray treatments, maximum seed
yield (2735 kg/ha) was observed where glycine betaine was sprayed.
Micro yield trial of mustard
This trial was conducted with a view to investigate the best suited variety/line of mustard for Thal irrigated area,
in collaboration with Oilseed Research Institute, Faisalabad. Nine mustard varieties/strains were sown at
Agronomic Research Station Karor, during Rabi, 2013-14. Mustard variety Khanpur Raya gave maximum seed
yield (1600 kg/ha,) followed by line BRJ-9072 (1269 kg/ha). The minimum mustard seed yield (841 kg/ha) was
received from line ZBJ-10008.
Medicinal Plants
Impact of methods and time of sowing on tulsi (Ocimum sanatum)
A field experiment was conducted to evaluate the influence of different sowing dates (1 st March, 16th March, 1st
April and 16th April) and sowing methods (drill/line sowing with 45 cm apart lines, Ridge sowing with 45 cm
apart ridges and bed sowing with 90 cm apart beds) on growth and yield of tulsi. Crop sown on 1 st April
produced the highest seed yield of 883 kg/ha as compared to rest of sowing dates. The seed yield decreased
drastically when sown earlier or later than 16th March. Among the sowing methods, ridge sowing produced the
maximum seed yield (773 kg/ha) as compared to flat / line sowing producing the lowest seed yield (3923 kg/ha).
As regards interaction, ridge sowing of tulsi on 1st April proved to be the best combination for getting higher
seed yield (1091 kg/ha).
Effect of sowing dates and methods on babchi (Psoralea corylifolia)
The study was conducted to assess the effect of various sowing dates viz. 1st March, 16th March, 1st April and
16th April along with three sowing methods i.e. Drill/line sowing with 60 cm apart lines, Ridge sowing with 60 cm
apart ridges and bed sowing with 120 cm apart beds on growth and yield of babchi. Babchi crop sown on 16th
March produced significantly higher seed yield of 1892.6 kg/ha and decreased drastically earlier or later sown
than this date. Among the three sowing methods, ridge sowing significantly out yielded with 1764 kg/ha
whereas the lowest seed yield of 883.7 kg/ha was produced where flat sowing method was practiced. As
regards interaction, ridge sowing of babchi on 16th March proved the best for getting maximum seed yield of
2403 kg/ha.
Varietal screening of sugar leaf (Stevia rebaudiana) under agroecological conditions of Faisalabad.
The experiment was conducted to find out suitable variety under Faisalabad conditions. Five varieties viz.
Bertoni, SG-1, UNK, Xing and MOR were planted in last week of August-2013. Fertilizer was applied @ 50-5025 NPK kg/ha and all other agronomic practices were kept uniform. Variety Bertoni produced the maximum
plant height of 82.33 cm followed by Xing, SG-1, MOR with plant height of 76.00, 71.00 and 66.67 cm,
respectively. The minimum plant height of 56.00 cm was noted in UNK. Bertoni produced the maximum fresh
and dry leaf weights (144.0 and 37.07 g/plant). Whereas, the minimum fresh and dry leaf weights (113.0 and
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24.53 g/plant), was noted in variety xing. The maximum and minimum total dry biomass of 78.83 and 57.40
g/plant was recorded in variety xing.
Weed management studies in kalonji
Twelve weed control treatments viz. Top 33EC (Pendimethaline) @ 2000 ml/ha pre -em+ 1 hand
weeding, Top 33EC (Pendimethaline) @ 2500 ml/ha pre-em+1 hand weeding, Dual gold 960EC (S metolachlor) @ 1250 ml/ha pre-em + 1 hand weeding, Dual gold 960 EC (S-metolachlor) @ 1500
ml/ha pre-em + 1 hand weeding, Percept 10.8EC (Haloxyfop -P-methyl) @ 750 ml/ha post-em+ 1
hand weeding, Percept 10.8 EC (Ha loxyfop-P-methyl) @ 2500 ml/ha post-emergence+ 1 hand
weeding, weed free for 2 weeks (hand weeding), weed free for 4 weeks (hand weeding), weed
free for 6 weeks (hand weeding), weed free for 8 weeks (hand weeding) along with weed free
throughout were used. Control (un-weeded) was also included for comparison. The results
suggested that in order to harvest the highest seed yield (1331 kg/ha) crop should be kept weed free
throughout. At least the weed free period should not be decreased below 8 weeks. On the other hand, if the
labour is scarce then Top 33 EC @ 2500 mL/ha or Dual gold 960 EC @ 1500 mL/ha should be applied at preemergence stage.
Effect of different planting geometry on the growth and yield of sugar leaf (Stevia rebaudiana)
The experiment was conducted to find out suitable plant spacing in Stevia using RCBD with three replications.
Plot size of 0.9 m x 1.8 m was maintained with row x row spacing of 30, 45, 60 and Plant x Plant spacing of 15,
20 and 30cm. Bertoni was used as test variety. Stevia nursery plants were transplanted on 15th October 2013.
Fertilizer was applied @ 50-50-25 NPK kg/ha and all other agronomic practices were kept uniform. Planting
geometry of R x R 45 cm and P x P 30 cm gave maximum plant height (90.66 cm), fresh leaf weight (107.3
g/plant), dry leaf weight (36.33 g/plant) and 77.0 g/plant dry biomass.
Irrigation management in sugar leaf (Stevia rebaudiana)
The experiment was conducted to find out optimum irrigation requirements in stevia under Faisalabad
condition. The trial was laid out in RCBD with split arrangement having three replications. Plot size of 0.9 m x
1.8 m was maintained with row-to-row and plant-to-plant distance of 0.45 m and 0.30 m, respectively. Four
irrigation levels viz, three irrigations per week, two irrigations per week, one irrigation per week and one
irrigation after two weeks were employed. Three varieties viz. Bertoni, Xing and MOR were used. Transplanting
of nursery plants were done on 17th October 2013. Fertilizer was applied @ 50-50-25 NPK kg/ha and all other
agronomic practices were kept uniform. One irrigation per week and variety Bertoni gave maximum plant height
(83.0 cm), fresh leaf weight (127.7 g/plant), dry leaf weight (37.33 g/plant) and dry biomass (67.66 g/plant).
Screening of herbicides
Control of dicot weeds in wheat
Ten herbicides viz. Warden super, Weed away, Gold Mix, Sprint, Flock, Tanical, Timber, Hussar, Broxtra, and
Broxtra were tested against their standards i.e. Buctril-super, Starne-M each @ 750 mL/ha and Logran @ 40
g/ha. All the candidates gave the maximum weed control and grain yield which was at par to their standard
herbicides except Flock, Timber and Tanical. All the candidate herbicides were not showing any phytotoxicity
on wheat. Maximum benefit cost ratio (1:1.81) was achieved by T 13 candidate herbicides i.e. Jupitor 50% EC @
750 mL/ha.
Weed control in cotton
Four new pre-emergence herbicides viz. Amber 45 EC, Recall 42 EC, Ful-clear 50 EC and Red gold 50 EC, @
2500, 2500, 1250 and 2500 mL/ha respectively were tested to control cotton weeds against their standards
(Fig. 5).
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Fig. 5. Untreated treated with ful-clear.

Two new post-emergence herbicides viz. Cadet 10.8 EC @ 875 mL/ha and Calm 15 EC @ 625 mL/ha
were tested along with their standard Percept 10.8 EC @ 875 mL/ha. Among pre emergence herbicides
Full Clear 50 EC gave more effective weed control. Post emergence herbicide Calm 15 EC @ 625 mL/ha
gave effective control of grassy weeds only. They were found ineffective against broad leaf weeds and
sedges. The maximum seed cotton yield (2435 kg/ha) was produced in case of Ful-clear 50 EC applied
@ 2250 mL/ha.
Weed control in sugarcane
The trial was sown to screen out new herbicides viz. Truce 80WDG @ 200 g/ha, Slot Ultra 78% WDG @ 1000
g/ha, Founder 78% WDG @ 2500 g/ha, Clump Star30 % WDG @ 1000 g/ha and Orcus Gold 80 % WDG @
37.5 g/ha, against their standards i.e. Scope 30 WP @ 2500 g/ha and Primextra gold 720 SC @ 2000 mL/ha
for grasses and broad leaf weeds and Sunstar gold 60 WG @ 62.5 g/ha for sedges were tested as standard
herbicides. It was concluded that all the five candidate herbicides i.e. Truce 80 WDG , Slot Ultra 78 % WDG,
Founder 78 % WDG, Clump Star 30 % WDG and Orcus Gold 80 % WDG produced equal weed control against
their standard herbicides. The pre-emergence herbicides Truce 80 % WDG @ 200 g/ha produced 50% more
yield than control. Among the pre-emergence candidate herbicide founder 78% WDG @ 2500 g/ha produced
maximum cane yield (83.0 t/ha) which is statistical at par with their standard scope which produced cane yield
of 82.0 ton/ha, minimum cane yield (54.0 t/ha) was recorded in control.

Weed control in maize
Six new herbicide formulations viz. Fallisto gold 550SC, Shift 37%OD, Synergy 22%SC, Clark plus 80%WDG,
Upset 26%S and Orcus gold 80%WG were tested as post emergence. The maximum grain yield of 3691, 3675,
3613 and 3530 kg/ha was produced by Relax 50 EC, Fallisto gold 550SC, Orcus gold 80%WG and Primextra
gold 720 SC respectively as less weed biomass was observed in these treatments. All the candidate
herbicides had no phyto-toxicity on maize.
Economical cropping system under Khanewal conditions
Different cropping systems were used to find out economical and suitable system for Khanewal conditions.
Cotton (FH-142) + wheat cropping system gave maximum net return (Rs. 100042/ha) with cost benefit ratio of
1:1.54, followed by MNH-886 + wheat with Rs. 94192 and cost benefit ratio of 1:1.51. MNH-886 + fallow
cropping system gave lowest net return (Rs.40475 kg/ha) with cost benefit ratio of 1:1:27.
On-going projects
 Development and Dissemination of Production Technology of Sugar Leaf Plant (Stevia rbaudiana)” (Funded by
PARB).
 Development of drought tolerant variety of cotton. (Funded by PARB).
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Dr. Hafiz Muhammad Akram,
Plant Physiologist, Faisalabad
0300-7662117
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Overview
Pakistani soils are generally deficient in nitrogen and phosphorus whereas the deficiency of potash and
micronutrients especially zinc and boron has now established in many areas. The application of these nutrients
and adoption of new technologies are essential for successful farming without damaging the environment and
to combat with the hiking prices of fertilizer. Like fertilizer, plant protection measures are also important for
increasing crop production. The use of pesticides has tremendously increased during the last decades
therefore the availability of adulteration free pesticides is essential to reduce the quantity of pesticide use in the
country and to save the cost on its import. To address these problems effectively, the Institute of Soil Chemistry
and Environmental Sciences was established in 2009 by bringing Soil Chemistry Section (established in 1907),
Pesticide Quality Control Labs., Faisalabad, Kala Shah Kaku, Multan and Bahawalpur (established in 1971,
1985, 1985 and 2005 respectively) and Pesticide Residue Research Lab, Kala Shah Kaku (established in
2005) under one umbrella. The objectives of the institute are to study the effects of chemical fertilizers on soil
properties, use of macro and micro nutrients for crops, vegetables and fruits, monitoring environmental pollution
by agricultural inputs, safe use of domestic and industrial wastewater for agriculture, pesticide quality control
and pesticides residue research.
Soil Chemistry Section

Efficiency of different organic sources for
reducing lead accumulation in soil and crops
This experiment was designed to assess the
effectiveness of organic sources for reducing the Pb
buildup in soil and crops. The organic sources (FYM,
pressmud and poultry litter) were applied @ 10 t/ha
on the basis of organic matter content. The root, leaf,
and stalk samples of maize were collected at
tasseling stage and analyzed for Pb content. Bioconcentration factor (BCF) and Translocation Ratio
(TR) were also determined to study the translocation
pattern of Pb in plant. The results showed that
minimum Pb concentration in root, leaf and stalk was
observed in FYM treated pots. BCF and TR were
also minimum in FYM treated pots as compared to
inorganic fertilizer. Similarly, lowest Pb concentration
was observed in wheat roots where organic manure
was applied as compared to inorganic fertilizer.

Environmental pollution
Removal and detoxification of soil contaminant
(lead) through phyto-remediation
Heavy metals can be removed from soil through
hyper accumulation after enhancing their solubility by
using different amendments. This research trial was
initiated
to
increase
lead
solubility
and
phytoextraction through amendments and hyper
accumulated plants. For this purpose soil was
contaminated artificially with 600 ppm lead. Four
treatments viz. contaminated soil, contaminated soil
+ FYM, contaminated soil + EDTA and contaminated
soil + citric acid were used. The results indicated that
the highest Pb content in root (151 and 63.7 ppm),
leaf (74.8 and 42 ppm) and stem (31.5 and 21.8
ppm) of maize and Brassica juncea, respectively
were obtained in treatment where EDTA was applied
while minimum lead content in root, leaf and stem
were obtained in contaminated soil without any
amendment.

Long-term effect of organic and inorganic
fertilizer use on micronutrients and heavy metals
status of soil
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Table 2. Heavy metal status of soil and plant samples.

This long-term trial was carried out to estimate the
micronutrients and heavy metals in soil where
inorganic, organic and integrated sources of nutrients
are being used since 1978. The soil samples were
collected from different soil depths up to 120 cm
depth with 20 cm intervals. The treatments were
control, N alone, NP, NPK, FYM alone, 1/2 N from
fertilizer and 1/2 from FYM, 1/2 NP from fertilizer.
The samples were analyzed for Zn, Cu, Fe, Mn, Pb,
Ni and Cd. The results revealed that micronutrients
(Zn, Cu, Fe and Mn) were more in organic and
integrated treatments than chemical fertilizer alone.
While the heavy metals (Pb, Ni and Cd) were within
safe limits in all treatments.

Heavy metals

Soil

Pb
Ni
Cd
Zn
Cu
Fe
Mn
No. of samples

0.41-2.13
0.74-0.97
0.001-0.02
0.49-1.96
0.83-1.69
7.68-17.1
3.81-12.9
100

Pb

Cd
ppm

Soil

0.29-3.96

0.19-3.56

Canal water
Indus. Effluents

ppb
Rice grain
Wheat grain

4.5-319
0.5-90

5.00
10.0
0.02
10.0
5.00
150
6.00

Table 3. Ranges of heavy metals in canal and industrial
effluents used for irrigation.

Table 1. Pb and Cd contents in rice grown across the
highways.
Pb

Safe
limit

Heavy metals accumulation in soil and
vegetables by irrigation with industrial effluents
This study was carried out to examine the increase
of heavy metals in soils under controlled condition.
Industrial effluents and canal water were used for
irrigation purposes in lysimeter. Water samples from
canal and industrial effluents were analyzed for
heavy metals. The yield data of okra, long cucumber,
radish and coriander showed a slight increase in
yield by application of industrial effluent than canal
water which might be due to the mixing of sewage
water with industrial effluent (Table 3).

Heavy metals Cd and Pb in rice grown across the
highways and with sewage water
A survey was conducted to evaluate Pb and Cd
contents in rice grain and straw grown across the
highways and by sewage water in Sambrial, Gujrat,
Lahore and Muridkay area. During the year under
report, 235 sewage water, soil and plant samples
were collected from these areas. Analysis of 106 soil
and plant samples for lead and cadmium showed
that lead and cadmium in soil samples were within
the safe limits and both metals were within
delectable range in paddy and straw samples of rice.

Samples

Safe
Plant
limit
-ppm13.0
3.9-10.6
8.10
6.15-25.6
0.31
0.35-2.3
1.50
32.8-115
1.00
2.4-43.6
5.00
410-745
0.50
33.4-134
100

9.35-24.4
0.95-75

Cd

S Ni
Zn
o
u
r
--------mg/L-------->
c
e
ND
ND
ND
ND
0.11-0.74
N.D
0.02-0.14
0.14-0.19

Heavy metals data showed that values of Pb, Fe and
Zn in vegetables irrigated by industrial effluents were
within the safe limits but more than canal water.
However, Cd was more than the safe limit in case of
all vegetable samples grown with industrial effluents
(Table 4).

Heavy metal status of soil and vegetables grown
around big cities
This study was designed to find out the buildup in
soil and vegetables receiving sewage and industrial
waste-water for long time. During current year, 200
soil, plant and sewage water samples were collected
from Sahiwal district and analyzed for Pb, Ni, Cd, Zn,
Cu, Fe and Mn. The analysis of 100 soil and 100
vegetable samples showed that Zn, Cu and Fe soil
samples were above safe limits as prescribed by
WHO. The analysis of vegetable samples showed
that all samples were contaminated with heavy
metals.

Table 4. Heavy metals concentration in vegetables.
Source
Okra
Long cucumber

Pb
0.28
0.22
0.45

Cd*
Fe
------mg kg-1------>
0.49
183
0.50
371
0.52
286

Zn
40.20
38.60
57.50

Radish
0.26
Corinder
*Safe limit for Cd<0.30ppm

0.41

236

37.20

Wheat root growth and yield in response to soil
porosity changes under different irrigation
regimes

105

AARI Annual Report 2013-14
Fig. 1. Nitrate status of soil samples of district Vehari.

This study was planned to assess the relationship
among soil porosity, nutrient uptake and root growth
under different irrigation regimes. Three treatments
viz. control (conventional irrigation), 2 inches
irrigation and first two irrigation @ 2 inches and next
two irrigations @ 3 inches were used. The results
indicated that maximum grain and straw yield (4.28
and 7.04 t/ha) were obtained in treatment where first
two irrigation @ 2 inches and next two irrigations @
3 inches were applied. While minimum yields were
data obtained where 2 inches irrigations were
applied.
Evaluation of biosolids as an organic source for
wheat crop
The disposal of biosolids is a potential threat to the
environment, therefore this study was planned to
check the possible use of biosolids as an alternative
of farm manure as well as to monitor the heavy metal
accumulation in the soil. Five treatments viz. control,
NPK, NPK + 5 t/ha biosolids, half N + full PK + 5 t/ha
bio solids, NPK + 10 t/ha biosolids and half N + full
PK + 10 t/ha biosolids were tested. The results
indicated that maximum grain yield (4.65 t/ha) was
obtained in treatment where NPK + 10 t/ha biosolids
was applied while minimum yield (2.66 t/ha) was in
control. The soil chemical analysis showed that
biosolids didn’t pose any threat to the environment
after single application, but it may cause heavy metal
accumulation with permanent use of biosolids.

Fig. 2. Nitrate status of water samples of district Vehari.

Nutrients removal by different crops
The crop and vegetables eliminate bulk quantity of N,
P, K and micronutrients from soil. Therefore, farmers
should apply fertilizer and FYM according to the
recommendation of Agriculture Department to
provide nutrients to plant and replenishment of soil.
In year under report nutrient removal by rice and
wheat were estimated. The results indicated that dry
matter yield (8230 kg/ha) of rice (paddy and straw)
removed 141.2 kg N, 11.7 kg P, 150.7 kg K, 166.5 g
Zn, 46.5 g Cu, 1178 g Fe and 934 g Mn/ha. Dry
biomass (12369 kg/ha) of wheat(grain and straw)
removed 68.2 kg N, 25 kg P, 137.7 kg K, 140.4 g Zn,
133.8 g Cu, 1276 g Fe and 873 g Mn/ha.
Fig. 3. Macronutrients removal by rice and wheat.

Nitrate contamination in soil and water
It is generally considered that the high doses of N
being used for cotton in may pose nitrate pollution in
soil and underground water. The results of 140 soil
and 33 water samples collected from Vehari district
showed that nitrate status of soil and underground
water is within safe limit (Fig. 1 and 2). The water
analysis revealed that present dose of N fertilizer for
Bt. cotton (400-175-125 kg/ha) is safe and nitrate
content in underground water are below maximum
admissible limit of 50 mg/L.
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Fig. 4. Micronutrients removal by rice and wheat.

Magnesium status of soils and plants
It is normally think that magnesium (Mg) is not
deficient in our soils but its deficiency has been
observed in some crops at early growth stages
especially in cotton. This survey was planned to
assess the available magnesium in soil and plant in
various districts of Punjab. During the year under
report 100 soil and 50 maize leaf samples were
collected from Sahiwal District. The soil samples
were analyzed for extractable magnesium. The
results indicated that extractable magnesium was
ranged from 262-664 mg/kg. The magnesium
content in maize leaves ranged from 0.21-0.42%.

Fig. 5. Root length of wheat crop in different textures at
different time intervals.
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Nutrient Use Efficiency
Effect of different soil texture on wheat/maize
root development
This study was designed to check the impact of soil
texture on wheat root growth. The polythene bags
were filled with different textured soils, recommended
fertilizer doses were applied and wheat was sown.
After germination, plants were uprooted with the
intervals of 10 days up to 70 days. The uprooted
plants were washed and air dried. Different
parameters viz. root length, root weight and root
volume was determined. The recorded data are
presented in graphs below (Fig. 5 and 6).

Fig. 6. Root volume of wheat crop in different textures at
different time intervals.

The results showed that wheat behave best in silty
clay loam with maximum root and shoot length while
maize showed good growth in loamy sand.
Effect of humic acid foliar spray and nitrogen
fertilizer management on wheat yield
The study was designed to examine the influence of
foliar application of humic acid and different levels of
nitrogen fertilizer on yield and nitrogen use efficiency
by wheat. Five combinations of nitrogen fertilizer i.e.
0, 60, 90, 120 and 150 N kg/ha with 40 mg/L humic
acid and with water were used while recommended
dose of P and K (90-60 kg/ha) was applied at the
time of sowing. Humic acid foliar spray was applied
at tillering and booting stage in wheat and after 20
and 40 days of germination in maize. Results
showed that maximum grain yield 4.34 t/ha was
obtained with 150 kg N/ha + HA followed by 120 and
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90 kg N/ha (4.23 and 4.04 t/ha respectively). While in
case of maize maximum maize grain yield (7.06 t/ha)
was also found in similar treatment. Results also
revealed that humic acid foliar spray has positive
effect to enhance grain yield of wheat.

maximum grain yield (4.70 t/ha) was obtained with
UAF model and minimum grain yield was obtained in
control (2.4 t/ha). Among the models UAF model
proved better than FFC model. In case of rice
maximum paddy yield (2.0 and 3.7 t/ha respectively)
at Ayub Agricultural Research Institute and Kala
Shah Kaku was obtained where departmental
recommended fertilizers were applied while fertilizer
prediction models were at par for paddy yield at both
locations.

Evaluation of foliar application of potassium vs.
soil application for rice and wheat
This experiment was performed to assess the
effectiveness of foliar applied potassium with soil
applied potassium fertilizer on rice and wheat yield.
Recommended dose of potassium as soil application
was compared with twice application of 2 and 3%
potassium nitrate foliar spray applied after 30 and 45
days of rice transplanting and wheat germination
respectively. In case of rice, maximum grain yield
(2.2 t/ha) was achieved in half potassium as soil
applied plus one spray of potassium nitrate at panicle
stage. The grain yield was at par with total soil
applied potassium (2.08 t/ha) and 2% (2.07 t/ha)
followed by 3% (1.92 t/ha) foliar spray of potassium.
In wheat, maximum grain yield (4.87 t/ha) was
achieved in case of half potassium as soil applied
plus one spray of potassium nitrate at booting stage.
The grain yield was at par with total soil applied
potassium (4.68 t/ha), 2% (4.44 t/ha) and 3% (4.2
t/ha) foliar spray of potassium.

Fig. 7. Bioslurry plant.

Use of bio-slurry and chemical fertilizers for
cereal production
Bio-slurry, a byproduct of biogas plant can be used
for cereal production (Fig. 7). This study was carried
to evaluate the efficiency of biogas slurry with FYM
alone or with chemical fertilizer for cereal production
(Fig. 8). The results indicated that maximum maize
and wheat yield (6.07 and 5.82 t/ha, respectively)
was obtained in treatment where recommended dose
of chemical fertilizer and bioslurry @ 10 t/ha was
applied. The minimum grain yield of maize and
wheat yield (2.32 and 2.00 t/ha, respectively) was
obtained in control where no fertilizer or bio slurry
was applied.
Evaluation of nutrient use efficiency of different
models of fertilizer requirement for yield
prediction of wheat and rice
The present study was considered to authenticate
various models for wheat yield forecast. Four
treatments viz. (i) control (no fertilizer), (ii). Farmer
practices NPK (100-56-0 kg/ha) (1 bag DAP, 3.7 bag
urea /ha), (iii). Departmental recommendation 12090-60 kg/ha, (iv). Fertilizer according to prediction
model of UAF, on the basis of soil organic matter and
soil P (v). Fertilizer according to prediction model of
FFC, on the basis of organic matter, soil P and K and
nutrient removal by crop. The results indicated that
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kg/ha Mn was applied. In clay loam the yield was 2.4
t/ha and in sandy loam the yield was 2.21 t/ha.

RD NPK

Response of hybrid maize/wheat to split doses of
potash
The current study exposed that potassium
application in three splits gave the maximum maize
grain yield (7.31 t/ha) followed by treatment having
one soil application of K at sowing + 2 foliar sprays
(7.07 t/ha). The results further indicated that
maximum potassium concentration (0.79%) in grain
and ear leaves (1.65%) was recorded in treatment
where K was applied as half RD of potassium at
sowing + 2% foliar spray after one month and two
month of germination. The similar trend was found in
case of wheat where maximum grain yield (4.87 t/ha)
was obtained where potassium application in three
splits was applied which is statistically at par (4.82
t/ha) with treatment receiving half fertilizer at sowing
+ 2% foliar spray.

BIO-SLURRY ONLY

Effect of foliar phosphorus application on paddy
yield of rice
Phosphorus availability is a permanent problem.
Phosphorus use efficiency is generally higher in foliar
applied P than soil application. Therefore this study
is planned to evaluate the response of rice to foliar P.
For this purpose seven treatments
control
recommended dose (RD) of NPK (150-90-60 kg/ha),
RD NK + 75% P through soil application + 2 foliar
sprays of 2% P after 45 and 60 days of transplanting,
RD NK + 50% P through soil application + 3 foliar
sprays of 2% P after 30, 45 and 60 days of
transplanting, RD NK + 25% P through soil
application + 4 foliar sprays of 2% P after 15, 30, 45
and 60 days of transplanting. The obtained results
indicated that the maximum grain and straw yield
(4.70 and 8.40 t/ha) was obtained in treatment where
75% of the recommended phosphorus was soil
applied and 25% as foliar spray while, minimum
grain and straw yield (2.70 and 5.40 t/ha
respectively) was obtained in control where no
fertilizer was applied.

½ NPK+ ½ Bio-slurry

Efficiency of urea application through different
methods for cotton crop
This study was conducted to evaluate the efficiency
of urea fertilizer through different application
methods for cotton crop. Five treatments viz. (T 1)
control (without any fertilizer), (T 2) half N at sowing
and half N with 1st irrigation (soil application), (T 3)
recommended N split with each irrigation, (T 4) half N
at sowing and half N with 1st irrigation (fertigation)
and (T5) half N at sowing and half N with 1st
irrigation (soil application at tar-wattar condition)
were tested. The nitrogen contents of cotton leaves

Fig. 8. Response of wheat growth to bio slurry.
Effect of manganese application on optimum
wheat yield in different textured soils
A pot study was planned to estimate the best level of
Mn for wheat crop in light and medium textured soil.
So sandy loam and clay loam textures were used
with six treatments viz. control, recommended NPK,
0.75 kg Mn/ha, 1.50 kg Mn/ha, 2.25 kg Mn/ha and
3.0 kg Mn/ha and three replications under CRD
factorial design. The results showed that maximum
yield in both texture was in the treatment where 3.0
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varied from 2.7 to 3.7 % but remained at par with
each other. The seed cotton yield data revealed that
maximum seed cotton yield (1420 kg/ha) was
obtained from treatment where split application of
urea was applied with each irrigation whereas
minimum yield (864 kg/ha) was obtained from
control.

flowering and boll formation stages), NPK + 3% six
sprays of MLE (at germination, seedling, before
flowering, at flowering, boll initiation and boll
formation stages), NPK + 4% 4 sprays of MLE (at
germination, seedling, flowering, and boll formation
stages) and NPK + 4% 6 sprays of MLE (at
germination, seedling, before flowering, at flowering,
boll initiation and boll formation stages). The results
revealed that maximum cotton yield was obtained in
treatment where a combination of NPK + 3% six
sprays of MLE was used and minimum yield was
obtained in control (RD of NPK) treatment.

Fertilizer requirement of different advanced lines
of wheat crop
A field trial was under taken at the research area of
Soil Chemistry Section, AARI, Faisalabad to
determine the fertilizer requirement of different
advanced lines of wheat crop. Five lines of wheat viz.
V-9082, V-8173, V-8203, V-9087 and V-7096 were
tested with five levels of N, P and K (kg/ha) viz. 0-00, 90-60-30, 120-90-60, 150-120-90 and 180-150-90
using split plot design replicated three times. The
yield data showed that the maximum wheat grain
yield was obtained in the plots where NPK @ 180150-90 kg/ha was applied. The advance line V-7096
performed better than other lines by producing 5.6
t/ha grain yield. Similarly, maximum straw yield (9.2
t/ha) was obtained in V-7096 where highest dose of
NPK @ 180-150-90 kg/ha was applied.

Effect of green manuring on soil properties and
crop growth under rice-wheat cropping system
An experiment was carried out with the objective to
evaluate the effect of green manuring crops for their
nitrogen and biomass production of crops. For this
purpose different levels of NPK along with green
manure (Sesbania aculeate) were used viz. control,
100% NPK, 100% NPK+ G.M, 75% NPK+ G.M, 50%
NPK + G.M. Results showed that maximum paddy
yield (3.42 t/ha) was obtained with 100% NPK+ G.M
followed by 75% NPK+G.M (3.86 t/ha). Similar trend
was found in case of wheat where maximum yield
(4.28 t/ha) was obtained with 100% NPK+ G.M. The
soil and plant analysis also showed that maximum
concentration of nutrients N, P and K was obtained in
treatments where green manure crop was rotavated.

Efficiency of phosphoric acid for maize/ wheat
production
A trial was conducted to compare the efficiency of
phosphoric acid with traditional phosphatic fertilizers
for maize and wheat yield. For maize, RD of P from
phosphoric acid was compared with RD of P from
SSP and DAP. For wheat, RD of P was compared
both with SSP and DAP alone and their combination
with humic acid. In case of wheat, maximum grain
yield was obtained in DAP treatment (4.91 t/ha)
followed by SSP (4.53 t/ha) and phosphoric acid
(4.57 t/ha). All sources of phosphate were nonsignificant with each other. In maize, maximum
maize grain yield (6.27 t/ha) was recorded in P
source from DAP which was statistically non
significant with P source from SSP (6.23 t/ha)
followed by P source from phosphoric acid (6.03
t/ha). The phosphorous sources were non-significant
with each other.

Response of cauliflower and wheat to moringa
leaf extract (MLE)
It is being reported that Moringa leaf extract (MLE)
can increase yields up to 25-30% for many
vegetables. This study was conducted to evaluate
the response of wheat and cauliflower to MLE. Four
treatments viz. control (RD of NPK), NPK + 2% four
sprays of MLE (at germination, seedling, flowering
and fruit formation), NPK + 3% four sprays of MLE
(at germination, seedling, flowering and fruit
formation), NPK + 4% four sprays of MLE (at
germination, seedling, flowering and fruit formations
were used. The results showed that Moringa had no
significant effect on wheat and cauliflower yields.
Similarly nutrients status of wheat also remained unaffected by Moringa. Similar trend was observed in
cauliflower. Chemical analysis showed that N, P K
and B remained unaffected with the application of
MLE.

Impact of Moringa leaf extract (MLE) on growth,
yield and nutrient uptake of cotton
An experiment was planned to assess its efficacy on
cotton yield. For cotton crop, seven treatments viz.
control (RD of NPK), NPK + 2% four sprays of MLE
(at germination, seedling, flowering and boll
formation), NPK + 2% six sprays of MLE (at
germination, seedling, before flowering, at flowering,
boll initiation and boll formation stages), NPK + 3%
four sprays of MLE (at germination, seedling,

Effect of different organic sources on the
availability of applied phosphate in different
textured soils
The availability of applied phosphate to plants
decreases with time due to adsorption and
precipitation reactions. This study was planned to

110

AARI Annual Report 2013-14
find out the best organic sources which can reduce P
sorption effectively and hence improves the P
availability. Four organic sources viz. press mud
(PM), processed city waste (CW), FYM and poultry
litter (PL) were compared on medium and light
textured soils. The addition of four organic sources
(PM, CW, FYM and PL) followed by 1, 10, 20, 30, 60,
120 and 180 days of incubation increased the
availability of P in both textural classes, with
available P decreasing with increasing incubation
time. P availability is maximum at first sixty days and
plant roots requirement is maximum at that time,
after that it leveled off in all the sources. In kharif
season CW was the organic source which increased
the phosphates availability at maximum i.e 67% over
control in clay loam, while 21.8% in sandy clay loam
texture.

Zn @ 3 kg/ha, B @ 1 kg, Cu @ 1 kg alone as well
as in combination and three foliar applications of
these combined micronutrients @ 0.1% solutions
applied after 30, 45 and 60 days of transplanting
along with RD of NPK. The maximum onion yield
(11.90 t/ha) was noted in soil application of NPK +
Zn + Cu + B while, the lowest onion yield was
obtained from control.
Comparison of zinc enriched compost and
mineral zinc fertilizer on yield and zinc use
efficiency in mungbean/wheat
A field study was initiated to compare the zinc
enriched compost and mineral zinc fertilizer on yield
and zinc use efficiency in mungbean and wheat.
Recommended dose of NPK was tested against
mineral Zn @ 5 kg/ha as well as 2.5 and 5 kg Zn
enriched compost plus NPK. Maximum mungbean
grain yield (601 kg/ha) was recorded in NPK+ zinc
enriched compost @ 5 kg/ha followed in NPK+ zinc
enriched compost @ 2.5 kg/ha, 529 kg/ha and NPK+
Zn @5 kg/ha 492 kg/ha treated plots. In case of
wheat, maximum grain yield (4.94 t/ha) was noted in
NPK + Zn enriched compost @ 5 kg/ha while NPK +
mineral Zn application @ 5 kg/ha and NPK + Zn
enriched compost @ 2.5 kg/ha gave 4.75 and 4.65
t/ha respectively. Control with no fertilizer gave
lowest grain yield (2.90 t/ha).

Micronutrients
Effect of boron on quality and yield of carrots
and bittergourd
Boron deficiency can reduce the quality of
vegetables. To determine the effect of B on quality
and yield of carrots a field study was planned with six
treatments viz. control, RD of NPK, RD of NPK + 0.5
kg B, RD of NPK + 0.75 kg B, RD of NPK + 1.0 kg B
and RD of NPK + 1.25 kg B. The results showed that
maximum yield (41.62 t/ha) was obtained in the
treatment where 0.75 kg B was applied, while in
bitter gourd, maximum yield (16 t/ha) was observed
in treatment where maximum B was applied. Results
also revealed that B concentration in both carrots
and bittergourd increased significantly with the
increase in applied B.

Effect of phospho-compost on maize and wheat
yield
The efficiency and economics of phospho-compost
made from rock phosphate and SSP with organic
manure was tested for maize and wheat crop. The
application of phospho-compost enriched with SSP
in maize gave grain yield of 8.72 t/ha which was
statistically significant over recommended (275-12575 NPK) dose of fertilizer (7.44 t/ha). In case of
wheat the phospho compost enriched with SSP gave
grain yield of 4.47 t/ha which was significant over
grain yield of 2.97 t/ha and 3.53/ha obtained by
application of phospho-compost enriched with rock
phosphate and by the application of fertilizer (12090-60 NPK) alone respectively.

Evaluation of hybrid maize response to soil
applied and foliar zinc application
This study was planned to check the response of
hybrid maize to soil and foliar application of zinc.
Three soil and one foliar level of zinc viz. control,
NPK, NPK + Zn @ 2.5 kg/ha, NPK + Zn @ 5.0 kg/ha,
NPK + Zn @ 7.5 kg/ha, NPK + Zn @ 10.0 kg/ha and
NPK + Zn @ 1% solution (3 sprays) were tested.
Results showed that maximum maize grain yield
(7.97 t/ha) was found where 5.0 kg Zn/ha was
applied with NPK followed by NPK + 0.1% Zn foliar
spray (7.1 t/ha). All treatments were significantly
different from each other.

Fertilizer use and soil health
Long term effect of fertilizer use on soil
properties and crop yield

Effect of micronutrients application on growth
and yield of onion
A field experiment was conducted to determine the
effect of soil and foliar application of micronutrients
on growth and yield of onion. The recommended
dose of NPK was tested along with soil application of

The use of chemical fertilizer is indispensable for
maximum crop production but it was perceived by
the farmers that continuous use of chemical
fertilizers would deteriorate the soil health and
ultimately reduce the crop yields. This study was
started in 1978 on a permanent lay out to assess the
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long-term effect of fertilizer use on the physical and
chemical properties of the soil in intensive cropping
system. During 2012-13 maize fodder-wheat crop
rotation was followed. It was observed that maximum
maize fodder yield (50.0 t/ha) was recorded where
NPK was applied followed by NP (44.4 t//ha).

Pesticides quality control labs Faisalabad, Kala
Shah Kaku, Multan and Bahawalpur
Pesticides quality control work
 Pesticide samples analysis
Pesticide laboratories located each at Faisalabad,
Kala Shah Kaku, Multan and Bahawalpur received
samples from the pesticide inspectors under Section17 and purchasers of pesticides (farmers, pesticide
companies/manufacturers/distributors,
Govt.
departments and other allied agencies) under
section-20 of Agricultural Pesticide Ordinance 1971.
These samples were analyzed in the pesticide
laboratories by following the standard analytical
techniques and methods. The analysis reports were
prepared and dispatched to the concerned quarters.
The summary of the pesticide samples received and
analyzed is given in Table 1 to 3.

Long-term effect of organic and inorganic
fertilizer use on soil carbon and nitrogen
sequestration
Strategies for mitigating the increasing concentration
of carbon dioxide in atmosphere include
sequestering carbon and nitrogen in soil. For this
purpose soil samples were collected to study the
carbon and nitrogen dynamics and their
sequestration potential from a long term field trial
being conducted since 1978. In this long term study
seven combinations of organic and inorganic sources
of nutrients were being applied. The soil samples
from 0-15 cm depth of each treatment were collected
and analyzed for soil organic carbon. The results
revealed that the application of FYM alone and in
combination with inorganic fertilizer (urea) in 1:1
ratio, (on nitrogen basis) increased soil organic
carbon and improved the rate of carbon
sequestration. It also showed that the rate of carbon
sequestration decreased in treatments where only
nitrogen fertilizer (urea) is being applied since 35
years. It indicates that for healthy atmosphere the
balanced and integrated use of organic and inorganic
fertilizers is a better tool for increasing the soil
organic carbon pool and carbon sequestration rate
as well.

Table 1. Number of pesticide samples analyzed under section17 of APO, 1971.
Laboratory
Faisalabad
Kala Shah Kaku
Multan
Bahawalpur
Total

Total
2419
2068
1538
1458
7483

Fit
2354
1994
1485
1390
7223

Unfit
65
74
53
68
260

%Unfit
2.69
3.58
3.45
4.66
3.47

During the year under report, 7483 samples were
analyzed for their quality control. Out of these 7223
samples were found fit (96.53%) and 260 unfit
(3.47%).

Soil physical degradation assessment using Sindex as affected by long term use of fertilizers
The study was designed to assess the soil physical
degradation by using S-index as affected by long
term use of organic and inorganic fertilizers since
1978. Using mathematical approach, primary data
was processed for the determination of soil physical
quality index S. The measured S-values were
compared with the standard value, i.e S = 0.050 and
percent degradation was calculated. The results
revealed that control treatment (where nothing was
applied) showed maximum degradation compared
with all other treatments and minimum degradation
was noted in plots where farm yard manure was
applied. Even balanced fertilization for a long time in
the form of inorganic fertilizers caused soil
degradation and made it unproductive as compared
with farm yard manure application alone and in
integration with inorganic fertilizers. As a matter of
fact, we can conceive, integrated use of organic and
inorganic fertilizers is a good index for better soil
health.

Table 2. Number of pesticide samples analyzed under section-20
Laboratory
Faisalabad
Kala Shah Kaku
Multan
Bahawalpur
Total

Total
58
58

Fit
38
38

Unfit
20
20

% Unfit
34.5
34.5

During the year, total 58 samples were received from
the purchasers of pesticides under section-20 of APO,
1971 and analyzed for their quality. Out of these 38
(65.5%) were found fit and 20 were unfit (34.5 %).
Table 3. Number of pesticide samples received
under section-17.
Laboratory
Faisalabad
Kala Shah Kaku
Multan
Bahawalpur
Total
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No. of samples received
2423
2086
1496
1458
7463
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Studies on the storage stability of different
pesticide formulations at ambient temperature and
humidity
Various pesticide formulations were studied to check
the stability of their registered specifications under
ambient temperature and humidity over time. The
samples were analyzed at the start of the experiment
and subsequently with an interval of three months for
their physico-chemical characteristics. Among the
products studied at Faisalabad Lab. (Bifenthrin 10EC,
Difenoconazole25EC and Emamectin Benzoate
1.9EC during the period from 8/13 to 04/14 qualified
the specification, at Kala Shah Kaku (Carbofuran 3G,
Imida 25 WP and Emamectin Benzoate 1.9EC were
kept under study during the period from 11/13 to 05/14
and at Multan Lab (Pyriproxyfen 10.8EC, Atrazine
38EC, Imida 20SL, Imida 25 WP and Emamectin
Benzoate 1.9EC during the period from 11/13 to 05/14
confirmed the registered specifications and found fit.
Storage stability of pesticides at accelerated
temperature i.e. 54 ± 2o C
The
capability
to
maintain
phyico-chemical
characteristics according to registered specifications
after subjecting the products to temperature
treatments at 54 + 200C for 14 days in oven as per
CIPAC method. Four pesticide formulations i.e
Chlorfenapyr,
Cypermethrine,
Carbofuran
and
Pyriproxyfen at Faisalabad Lab., three products i.e.
Clover, Imidacloprid and Triazophos at Kala Shah
Kaku and three products i.e Deltamethrine, Nitenpyran
and Acephate were studied at Pesticide Quality
Control Lab., Bahawalpur.
The experiment was
initiated on 11/12, 10/12 and 11/13 at Faisalabad,
Kala Shah Kaku and Bahawalpur respectively. The
results of the physico-chemical tests performed before
and after temperature treatments confirmed the
registered specifications of all the products at above
said PQC Labs. All the products qualified the standard
storage stability tests.
Analysis for pesticide residue
Pesticide Residue laboratory located at Kala Shah
Kaku collected fruit and vegetable samples under the
trial entitled “Basket Market Survey for the evaluation
of pesticides in fruits and vegetables”. Moreover,
some samples were received from different public and
private sector organizations for pesticide residue
analysis. A total of 701 samples of 38 food
commodities were analyzed during the year 2013-14.
The detail is hereunder.
Detail of Samples Analysed during the Year 2013-14.
Basket market survey for pesticide residue study
in food commodities.
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Random samples of fruits and vegetables were
collected from different fruit and vegetable markets of
Punjab and analyzed on GCMS and HPLC for
residue study of unknown pesticides.
The detail is tabulated below:
Detail of samples analysed during the year 2013-14.
Name of
Commodity
Carrot
Coriander
Chillies
Onion
Tomato
Spinach
Cauliflower

No. of
Sample
14
3
17
16
51
09
14

Okra
Tori
Pumpkin

24
14
36

Tinda
Cabbage
Mongray
Lobia
Peas
Orange
Meithi
Rice

21
15
01
02
02
02
02
99

Sweet pepper
Brinjal
Bitter gourd
Potato
Turnip
Maize

40
56
28
25
23
10

Water melon
Mango
Wheat
Kinnow
Apple
Chakotra
Cucumber
Banana
Guava
Guara
Raddish
Fish
Arvi
Bird meat
*Not Detected

14
03
50
08
07
01
29
05
15
01
08
02
04
30

Results
ND*
ND
ND
ND
ND
ND
Pendimethalin was detected in
3 samples but below MRL
ND
ND
Pendimethalin was detected in
2 samples but below MRL
ND
ND
ND
ND
ND
ND
ND
Imidachloprid was detected in
51 samples and 5 samples had
more than MRL i.e 1.5ppm
ND
ND
ND
ND
ND
Pendimethalin was detected in
2 samples but below MRL
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Pesticide residual study on rice and maize.
An experiment was started at farmer’s field to study
the residue status of rice grain using insecticides
Lambda Cyhalothrin, Cartap and Monocrotophos and
for maize insecticide carbofuran was studied. The
experiment was laid out in RCBD factorial using
seven treatments with four replications. The Lambda
Cyhalothrin and Monocrotophos were sprayed on
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Senior Scientists

panicle stage. Cartap was broadcasted after one
month after transplanting. The torrent floods affected
the crop badly; however, the grain samples were
collected at the time of harvest for residue analysis.
The results indicated that there were no residues in
rice and maize grains.
Pesticide residual study on cucumber, chillies,
sweet pepper, squash and cauliflower
A research study was under taken at farmer’s field at
Nowshehran Virkan to investigate the residue status
of cucumber using fungicide Carzate. The
experiment was laid out in RCBD factorial using four
treatments with four replications. The torrent floods
affected the crop badly; however, the samples were
collected at the time of harvest for residue analysis.
The results indicated that there were no residues in
all the vegetables mentioned above.

Soil Chemistry Section Faisalabad
Mr. Khalid Mahmood
Agricultural Chemist (Soils),
0343-7973001, soilchem1907@yahoo.com
Mr. Zahid Ashfaq Ahmad
Assistant Agricultural Chemist,
041-9200745
Dr. Abid Niaz
Assistant Agricultural Chemist,
0345-7862510
draniazch@gmail.com
PQC Lab, Faisalabad
Dr. Safraz Hussain,
Agricultural Chemist (Pesticides),
0333-6501569
sh_ppi@yahoo.com

Residue study of weedicide in wheat grain
To study the residue status of wheat using weedicide
Bromoxinil + MCPA and fungicide Tebuconazole a
research experiment was carried out at farmer’s field
at Nowshehran Virkan. The experiment was laid out
in RCBD using four treatments with four replications.
The weedicide was applied after first irrigation. The
grain samples were collected at the time of harvest
for residue analysis. The results indicated that there
were no residues in wheat grains.

Dr. Muhammad Javaid Ahmad
Assistant Agricultural Chemist,
0333-6501569
ahmadjavaid62@gmail.com
PQC Lab, Kala Shah Kaku
Mr. Hafeez-UlahRafe
Assistant Agricultural Chemist,
0346-7611317
aacpqcksk@yahoo.com

Residue study of fungicide in tomatoes
A tunnel experiment was conducted at farmer’s field
at Okara to study the residue status of tomatoes
using insecticide Imidachloprid and fungicide
Dimethomorph. The experiment was laid out in
RCBD using four treatments with four replications.
The insecticide was applied at three stages i.e.
before flowering, flowering and fruiting time. The fruit
samples were collected at ripening for residue
analysis which indicated none of the residues in
these samples.

PQC Lab, Multan
Dr. Ehsan-Ul Haq Mehmood,
Assistant Agricultural Chemist,
0345-7243773
amiq.7@yahoo.com
PQC Lab, Bahawalpur
Mr. Muhammad Arshid,
Assistant Agricultural Chemist,
0302-7861967
arshadazad63@gmail.com

Residue study of fungicide in potato.
An experiment was planned in tunnel at farmer’s field
at Okara to study the residue status of tomatoes
using
herbicide
Metribuzin
and
fungicide
Dimethomorph. The experiment was laid out in
RCBD using four treatments with four replications.
The samples were collected at ripening for residue
analysis which indicated none of the residues in
these samples.

Pesticide Residue Research Lab
Kala Shah Kaku
Mr. Gulam Abbas Mand
Assistant Agricultural Chemist,
0300-412866
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Overview
Agriculture is key sector of Pakistan’s economy and accounts for 21.62% of GDP. Maximum potential of crops
can only be achieved with balanced use of N, P and K. During the year 2013-14, 248988 soil and 18756 water
samples were analyzed by the institute to provide advisory services to the farmers for balanced fertilizer use
and seek information on fertility status of the soils of Punjab Province. Interactive maps of this data has been
prepared and made available on web. During the year, a total of 6865 fertilizer samples were also analyzed to
test the quality of fertilizer. About 215 field experiments were conducted in all agro-ecologcal zones of Punjab
Province to develop fertilizer recommendations for various crops including maintenance of soil health. The
experiments were conducted on wheat, rice, sugarcane, cotton, groundnut, maize, potato, mung, turmeric,
tomato, fenugreek, castor bean, mango and citrus. Marginal rate of return (MRR) technique was used to assess
economic optimum rate of fertilizer application and for maximum rate of fertilizer application. With the
introduction of high yielding new vegetable varieties, fertilizer application rates were found high to get higher
yields according to their potential. The main objectives of Soil Fertility Survey and Soil Testing institute are:

 Assessment of fertility status of the soils through field experimentation and suitable
laboratory techniques.
 Indexation of nutrients in soil and plant tissues for better understanding of their role in
plant growth.
 Research on balanced use of fertilizers for arable crops and orchards.
 Laboratory and field testing of commercial fertilizers, growth regulators and amendments
for their quality monitoring and registration under FCO 1973. The main studies conducted
by this institute along with brief results are presented below:
Rabi crops
Wheat (Triticum aestivum L.)
Fertilizer response curve studies on wheat in irrigated areas
This experiment was conducted at 21 sites in irrigated areas to develop and validate previous fertilizer
recommendations on wheat crop. In irrigated areas, the fertilizer levels included 80, 160 and 240 kg/ha of N,
57,114 and 171 kg/ha of P2O5 and 30, 60, 90 kg/ha of K2O.
Central rotatory design was used for development of treatments. On overall basis, the treatment 160-171-60
NPK kg/ha produced the highest grain yield (4905 kg/ha). (Fig. 1 and 2).
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Fig. 1. Crop response visible to fertilizers at Safdarabad (Left = no fertilizer, right = recommended fertilizer).

Fig. 2. Increasing size of spike with increasing N dose
at Safdarabad.

Fertilizer response curve studies on wheat under rainfed conditions
This experiment was conducted at four sites in rainfed condition to develop and validate previous fertilizer
recommendations on wheat crop. In rainfed condition, the fertilizer levels included 50, 100 and 150 kg/ha of N,
50,100 and 150 kg/ha of P2O5 and 30, 60, 90 kg/ha of K2O. Central rotatory design was used for development
of treatments.
On overall basis, the treatment 100-150-60 NPK kg/ha produced the highest grain yield (4421 kg/ha).
Impact of leguminous crop in wheat-rice cropping system to improve soil fertility
The experiment was conducted on five sites i.e Kasur, Gujrat, Faisalabad, Vehari and Bahawalpur. The janter
was sown as leguminous crop in standing wheat during the month of March. After harvesting the wheat the
janter was rotavated in the field and rice crop was transplanted. The highest yield of wheat crop (5161 kg/ha)
was obtained from treatment No.2 where NPK was applied @ 160-140-60 kg/ha.
Impact of organic amendments on soil physical and chemical properties in rice-wheat cropping system
This experiment was conducted to examine impact of organic-residues on physical and chemical properties of
the soil. Crop residue incorporation and removal in two systems was tested in main plots. In subplots,
treatments include IPNM (25:75) with compost on P basis to wheat crop (T 2); IPNM (25:75) with FYM on P
basis to both crops. The experiment was conducted at two sites (Kala Shah Kaku and Gujranwala).
Incorporation of residues improved the paddy yield from 4619 to 4898 kg/ha in Gujranwala. In Kala Shah Kaku,
IPNM treatments gave higher yield as compared to recommended fertilizer (i.e. 4872 (T 3) and 4793 (T2) as
compared to 4615 kg/ha (T 1). However, in Gujranwala, IPNM outyielded (5070 kg/ha) the recommended
fertilizer T3 and T2 (4648 kg/ha) as compared to T1 (4559 kg/ha).
During rabi season, almost similar results were obtained. Residue incorporation produced higher wheat grain
yield as compared to crop residue removal i.e. 4081 to 4318 kg/ha in Kala Shah Kaku and 2612 to 3256 kg/ha
Gujranwala. In Kala Shah Kaku and in Gujranwala T 3 gave the highest yield i.e. 4318 and 3256 kg/ha
respectively.
Evaluation of Sulfurea on the yield of wheat in comparison with urea
The experiment was conducted in T.T. Singh district on wheat crop to evaluate the Sulfurea efficiency in
comparison with urea fertilizer. Sulfurea was used @ 60 L/ha with T 4 (60-114-60 NPK kg/ha) and 40 L/ha
Sulfurea T5 (80-114-60 NPK kg/ha). The highest yield (5400 kg/ha) was obtained from T 1 (160-114-60 NPK
kg/ha).
Fertilizer requirement of wheat advanced lines
Macronutrients: The experiment was conducted in Wheat Research Institute, AARI, Faisalabad to find out the
fertilizer requirement of promising wheat lines. Line V10 - 110 was tested for the fertilizer requirement. The data
showed that T4 (160-240-80 NPK kg/ha) gave the highest yield (4667 kg/ha).
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Micronutrients: The experiment was conducted in Wheat Research Institute, AARI, Faisalabad to find out the
micronutrient requirement of promising wheat lines. Line V10 - 110 was tested for the micronutrient
requirement. The data showed that maximum yield (4596 kg/ha) was obtained when NPK was applied @160160-80 kg/ha along with 5 kg zinc, 1 kg boron, 20 kg iron and 10 kg manganese/ha.
Bi-fortification of wheat with zinc and iron
The experiment was conducted on 17 sites in different cropping zones of Punjab to access the suitable dose of
zinc and iron application to obtain their desire level in wheat grains. The data showed that maximum yield
(4820 kg/ha) was obtained from T 5 where NPK was applied @160-160-80 kg/ha along with 60 kg zinc and 80
kg iron soil application.
Vegetables
Potato response to compost application
This experiment was conducted at four sites in rice and central zones of Punjab to find out the quantum of
impact/efficiency of compost produced according to new approved government of the Punjab standard on
potato yield. The data showed that maximum yield of potato (30.457 t/ha) was obtained from T 7 where NPK
was applied @300-150-250 kg/ha along with 10 kg zinc and 20 kg iron and 1 t/ha new standard compost.
Impact of split P (MAP or TSP) application to potato
The experiment was conducted to study the impact of P application in three splits on the tuber yield of potatoes.
TSP/MAP sources on the basis of high P solubility. The experiment comprised four treatments. Fertilizer dose
of 300-150-150 kg/ha of N-P2O5-K2O was applied to all four treatments. In T 1, all P was applied at the time of
sowing, in T2, 1/2 P was applied at the time of sowing and 1/2 at 25- 30 days after sowing. In T3, 1/2 P was
applied at the time of sowing and 1/4 at 25- 30 days after sowing and 1/4 P at 40-45 days after sowing. In T 4,
1/3 P was applied at the time of sowing and 1/3 at 25- 30 days after sowing and 1/3 P at 40-45 days after
sowing. The results of two experiments conducted in central zone indicated that mean yields of all four
treatments are at par. The highest tuber yield of potatoes (30.26 t/ha) was obtained in T 3.
Salient findings/concluded studies
Fertilizer response curve studies on tomatoes (confirmatory study-II)
The experiment is in progress for evaluation of nutrient requirement of tomato crop and formulation of fertilizer
recommendations. The experiments were conducted at 5 sites with P 2O5 levels of 170, 220, 270 and 320 kg/ha
with uniform application of 150 and 100 kg/ha for N and K2O respectively. P level of 320 kg/ha produced higher
tomato yield (av. 23.76 t/ha):
Tomatoes response to Zn and B
The objective of the experiment was to assess the impact of Zn and B application along with NPK on the yield
of tomatoes. At three sites, combined soil application of Zn @ 5 kg/ha and B @ 1 kg/ha provided the highest
yield (19.62 t/ha).
Fertilizer requirement of tomato grown in tunnels
The experiment was conducted in tunnel in Toba Tek Singh. The highest tomato yield (38.31 t/ha) was
obtained where 336 kg of NPK (15-15-15) per hectare was added after picking. Other nutrients applied to this
treatment were 247-272-124-12 kg/ha of N-P2O5-K2O-Zn as basal dose and 247 kg/ha of first dose N and 247
kg/ha second dose of N.
Fertilizer response curve studies on chilies
The objective of this experiment was to formulate fertilizer recommendations for chillies at three sites (T.T.
Singh, Hafizabad and Rawalpindi). The N levels were 100,160,220; P 2O5 levels were 30, 60, 90 and K2O levels
were 30, 60 and 90 kg/ha. The average results of three trials indicated that treatment 160-90-60 kg/ha
produced highest chillies yield (8.677 t/ha).
Role of potash application in higher doses in enhancing the yield of chilies
The study was planned to test the hypothesis that potash application in the prevention of disease incidence in
chillies has been reported and hence yields are dropped. The experiments were conducted at two sites with
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K2O doses of 0, 80, 160, 240 and 320 kg/ha. Fertilizer doses of 160 kg/ha for both N and P 2O5 were applied in
all five treatments. The statistical analysis of data of two experiments indicated that the maximum yield of
chillies (19.837 t/ha) was obtained when N-P2O5-K2O was applied @ 160-160-320 kg/ha which was at par with
N-P2O5-K2O @ 160-160-240 kg/ha.
Fertilizer response curve studies on onion (confirmatory study-II)
The experiment is in progress to develop fertilizer recommendation for onion crop. Along with application of 100
kg/ha of N and K2O, the P2O5 levels tested were 160, 210, 260 and 310 kg/ha at all zones. The results of 17
experiments indicated that application of N-P2O5 - K2O @ 100-310-100 kg/ha produced the highest yield (21.41
t/ha).
Fertilizer requirement of cucumber grown in tunnels
The experiment was conducted in tunnel in Toba Tek Singh. The highest cucumber yield (92.761 t/ha) was
obtained where 336 kg of NPK (15-15-15) per hactare was added after picking. Other nutrients applied to this
treatment were 247-272-124-12 kg/ha of N-P2O5-K2O-Zn as basal dose and 100 kg/ha of first and second dose
each of N after sowing.
Fertilizer response curve studies on cabbage
The levels of N, P2O5 and K2O included 50, 100, and 150 kg/ha. The experiment was carried out at T.T. Singh.
Maximum cabbage yield (118.513 t/ha) was obtained with the application of N-P2O5-K2O @ 100-150-100 kg/ha.
Fertilizer response curve studies on fenugreek (methi)
The experiment is in progress to develop the fertilizer recommendation for fenugreek. The levels of N and K2O
include 30, 60, and 90, kg/ha and the levels of P2O5 were 40, 80 and 120 kg/ha. One experiment was
conducted at Bhakkar. Highest yield (10.440 t/ha of fenugreek leaves) producing treatment was 60-120-60
kg/ha of N-P2O5-K2O.
Fertilizer requirement of quinoa
The experiment was conducted in Kasur district to find out the fertilizer requirement of quinoa. The maximum
yield (3635 kg/ha) was obtained in T11 where NPK was applied @120-120-90 kg/ha.
Mango Orchards
Boron requirement of mango (chaunsa) orchards.
The study was conducted to evaluate the response of mango to boron application and to determine the boron
requirement of mango. Fertilizer dose of 1500 g/plant/year N, 1000 g/plant/year P 2O5, 750 g/plant/year of K2O
and 50 g/plant/year of Zn applied to all five treatments except control. The boron levels applied to five
treatments except control were 0, 25, 50, 75 and 100 g/plant/year. The experiment was conducted in district
Bahawalpur. The results of experiment indicated that the application N- P2O5-K2O-Zn-B @ 1500-1000-750-5025 g/plant/year gave the highest mango yield (256.5 kg/plant).
Assessing relationship of nutrients supply and mango fruit quality
The study was conducted to improve the quality of mango by the use of calcium and magnesium. An amount of
1500 g/plant/year N, 750 g/plant/year of P2O5, 1500 g/plant/year of K2O and 100 g/plant/year of Zn was applied
to all six treatments. The boron, Ca and Mg levels applied to six treatments were (0, 25, 25, 25, 25, 0), (0, 0,
1500, 0, 1500) and (0, 0, 0, 1500, 1500, 1500) g/plant/year, respectively. The experiment was conducted in
Bahawalpur district. The results of the experiment indicated that application of N- P2O5- K2O-Zn-B-Ca-Mg @
1500-750-1500-100-0-1500-1500 g/plant/year gave the highest mango yield (158.10 kg/plant).
Effect of combined application of zinc and boron along with NPK on cotton
The experiment was conducted in central, cotton and Thal zones to evaluate the effect of combined application
of Zn and B with six treatments at eight sites. The highest yield (2964 kg/ha) was obtained where Zn and B
were applied @ 10 and 2.5 kg/ha. The NPK level was constant in all treatments i.e.160-90-60 kg/ha.
Efficient use of N and K fertilizers to optimize cotton productivity
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The said experiment was carried out to estimate the interactive effect of N and K nutrients in cotton zone. The
variety used was Bt-456. The highest yield for N dose (240 kg/ha) was 4586 kg/ha while, for K (90 kg/ha) was
4038 kg/ha.
Evaluation of zinc (liquid) fertigation to cotton crop
The trial was conducted to assess the efficiency of different doses of Zn (liquid) in central, cotton and Thal
regions with four experiments at different sites in these regions. Zinc was applied at sowing in one treatment
and with first irrigation in four treatments. The highest yield (2850 kg/ha) obtained where Zn (10%) was applied
@16 L/ha with first irrigation.
Determining best dose of humic acid along with NPK for cotton
The studies were carried out at eight different sites in Faisalabad, Khanewal, Bhakkar and Layyah to
standardize the dose of humic acid. NPK were applied @160-90-60 kg/ha in four treatments while in 5th
treatment P and K were not applied. Similarly humic acid was applied@ 10,15 and 20 kg/ha. The highest yield
of seed cotton (3107 kg/ha) was obtained where NPK and humic acid were applied @160-90-60 and 20 kg/ha.
Fertilizer response curve studies on Bt. Cotton
Feb/March sown: The studies were carried out at ten different sites in central, cotton and Thal zones to
formulate fertilizer recommendations. In central and cotton zones, the highest yields 4899 and 4464
kg/ha were obtained when NPK was applied @600-120-125 kg/ha while in Thal zone the maximum yield
(4417kg/ha) was obtained when the same fertilizer was applied @400-180-125 kg/ha. On overall basis,
the highest yield (4679 kg/ha) was obtained when NPK was applied@400-180-125 kg/ha.
May sown: These studies were conducted in central, cotton and Thal zones at seven different sites with
eleven treatments to formulate fertilizer recommendations. In central zone the highest yield (2725
kg/ha) was obtained when NPK was applied @ 250-150-100 kg/ha while, in cotton zone the highest yield
(3423 kg/ha) was obtained when NPK was applied@ 375-100-100 kg/ha. Similarly in Thal zone the
maximum yield (3918 kg/ha) was harvested when NPK were applied @ 250-150-100 kg/ha. On overall
basis, the highest yield (3339 kg/ha) was obtained where NPK was applied @ 250-150-100 kg/ha.
Bt. cotton (Feb/March sown) response to different sources of nutrients
The trial were conducted at ten different sites in central, cotton and Thal zones for the maximization of Bt. seed
cotton yield by efficient source of nutrients. Different sources of macronutrients were used as urea, DAP, SOP,
NP and TSP along with Zn and B in four treatments. The highest yield (4881 kg/ha) was obtained when
CAN+DAP+SOP and Zn, B were applied @ 400-120-125-5-1 kg /ha.
Assessing relationship of nutrients supply and virus intensity on Bt. cotton (May sown)
The experiment was sown in Faisalabad with May sown Bt. cotton variety MNH-886 to estimate the relation of
virus intensity on Bt. cotton with nutrient deficiency. NPK, Zn, B, Cu were applied @ 250-100-100-5-1-5 in six
treatments with zero dose of different nutrients in various treatments except in first treatment. However N dose
was kept same i.e 250 kg/ha. The highest yield (2802 kg/ha) was recorded in first treatment where all the
nutrients were applied. White fly population data/leaf was also recorded in the months of July, August and
September.
Fertilizer response curve studies on fine rice
These experiments were at seven different locations in rice and central zones with eleven different treatments.
The highest yield (5239 kg/ha) was obtained in rice zone where, NPK was applied @ 135-90-120 kg/ha and in
central zone where the doses were applied @ @ 135-135-60 kg/ha. On overall basis, the maximum harvest
was obtained was NPK was applied @ 135-135-60 kg/ha.
Long term K fertilizer application effects on soil test K and yield in rice-wheat cropping system
The studies were planned to evaluate long term K fertilizer application effect at three places i.e. SKP, Gujrat,
Gujranwala and Faisalabad with four treatments. Nitrogen and phosphorus were kept constant @ 120 and 90
kg/ha while, K was applied @ 0, 40, 80 and 160 kg/ha. The highest paddy yield (4334 kg/ha) was obtained in
SKP where K was applied @ 80 kg/ha while in Gujranwala (4071 kg/ha) where K was applied @ 80 kg/ha.
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Similarly in Gujrat the highest paddy yield (5617 kg/ha) was obtained where K was applied @ 160 kg/ha while
in Faisalabad highest paddy yield was obtained (4904 kg/ha) where K was applied @ 160 kg /ha.
Maize (hybrid) response to Humiphos in different agro-ecological zones
Three trials were conducted at Kasur, Rawalpindi and Bahawalpur to evaluate the efficiency of P solubilizing
Humiphos in five treatments. The maximum yield (8690 kg/ha) was obtained in the treatment where Humiphos
was applied @ 25 kg/ha as soil incorporation along with NPK application @225-150-75 kg/ha. The treatment
was statistically at par with the treatment where no Humiphos was applied but NPK was applied @ 225-150-75
kg/ha.
Fertilizer response curve studies on sugarcane new variety (CPF-246)
This was confirmatory study conducted at Faisalabad to formulate fertilizer recommendations for sugarcane
crop. N and K levels were kept constant (250 and 125 kg/ha) while, P levels varied as 125, 200, 250, 300, 350
kg/ha. The results envisaged that highest yield (111.96 t/ha) was obtained from the treatment where
phosphorus was applied @ 300 kg/ha.
Response curve studies on fertilizer requirement of turmeric
The confirmatory study was carried out with five treatments to optimize fertilizer recommendations for turmeric.
The trial was conducted at two locations in Kasur. The highest yield (26.07 t/ha) was obtained where NPK was
applied @ 180-240-80 kg/ha while, the lowest yield recoded where NPK was applied @ 180-180-40 kg /ha.
Evaluation of Hamkara Gold (reactive humic acid) to improve use efficiency of urea in Bt. cotton
The experiment was sown at three sites in Faisalabad, Multan and R.Y. Khan. Humkara Gold was applied @
12 L/ha in two treatments except in control. N rates varied @ 227, 76 and 114 kg/ha respectively. The highest
yield (2326 kg/ha) was obtained where Humkara Gold was not applied and NPK was applied @ 227-100-100
kg/ha.
Prospects of seed P enrichment as an effective P supply to hybrid maize
The studies were carried out with the objective to evaluate the hypothesis of enriching hybrid maize seed with
potassium di –hydrogenase phosphate before sowing to reduce P fertilizer requirement up to 60%.The trial was
conducted at four sites in central and barani zones. The highest yield was obtained where NPK was applied @
225-150-75 kg /ha along with seeds soaked in solution containing 50 g KH 2PO4 per liter of tap water.
Fertilizer requirement of carrot
The experiment was in progress to formulate fertilizer recommendations for carrot. The P 2O5 levels of 120, 150,
180 and 210 kg/ha were compared with basal dose of 180-60 kg/ha of N and K2O to all treatments.
Confirmatory study for P requirements of carrot indicated that P @ 180 kg/ha along with N and K @ 180 and 60
kg/ha, respectively appeared best combination to obtain optimum yield of carrot.
Wheat response to Humiphos in different agro-ecological zones
The experiment was carried out to evaluate the efficacy of the newly developed “Humiphos” product. Zero and
57 kg/ha of P2O5 alongwith 25 kg/ha of Humiphos (soil application) were compared with 57 and 114 kg/ha of
P2O5 without Humiphos. A uniform dose of 160-60 kg/ha of N-P2O5 was applied to all the treatments. Five
experiments were conducted for testing Humiphos. On overall basis, the results indicated that Humiphos could
not increase the yield and become equal to 57 kg/ha application of P 2O5. The results also indicated that the
treatment with 160-57-60 kg/ha N-P2O5-K2O and 160-57-60-25 kg/ha N-P2O5-K2O–Humiphos were statistically
at par.
Canola response to Humiphos in different agro-ecological zones
The experiment was carried out to test the efficacy of Humiphos product. The experiment was conducted at two
sites in central zone with flat dose of 90-60 kg/ha of N-K2O to all treatments. The P levels were 30 and 60 kg/ha
without Humiphos. P2O5 levels of 0 and 60 kg/ha combined with 25 kg/ha of Humiphos were also included as
treatments. Humiphos could not increase the yield of canola. Highest (27.61 t/ha) producing treatment was
90-60-60 kg/ha of N-P2O5-K2O.
Gram response to Humiphos in different agro-ecological zones
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The experiment was carried out to test the efficacy of Humiphos product on grams. The experiment was
conducted at two sites i.e. Layyah and Bhakkar with flat dose of 30 kg/ha of N to all treatments. The P levels
were 40 and 80 kg/ha without Humiphos. P2O5 levels of 0 and 40 kg/ha combined with 25 kg/ha of Humiphos
were also included as treatments. K2O@ 62 kg/ha was applied as a basal dose. Humiphos showed slight but
statistically non-significant increase in yield of grams.

Potato response to Humiphos in different agro-ecological zones
The experiment was carried out to evaluate the efficacy of the new product Humiphos. Two levels of K 2O (75
and 150 kg/ha) were applied without Humiphos and two levels of K2O (0 and 75 kg/ha) were applied with
Humiphos @ 25 kg/ha. The results of two experiments conducted in central zone indicated that tuber yield of
potato increased slightly with the application of Humiphos but found statistically non significant.
Ongoing studies
Kharif crops
Cotton (Gossypium sp.)
Effect of combined application of zinc and boron along with NPK on cotton
Eight field experiments were conducted in the Punjab in central, cotton and Thal zones on cotton. Various
levels of Zinc (0, 2.5, 5, 10 kg/ha) and Boron (0. 0.62, 1.25, 2.50) were applied on cotton along with fixed level
of NPK @ 160-90-60 kg/ha. The experiments revealed that highest yield (2964 kg/ha) was recorded from the
treatment N-P2O5-K2O-Zn-B @ 160-90-60-10-2.50 kg/ha.
Efficient use of N and K fertilizers to optimize cotton productivity
The replicated experiment was conducted in split plots design to estimate interactive effect on N and K
nutrients for cotton crop. The doses of N were 0, 80, 160 and 240 kg/ha in main plots whereas doses of K were
0, 30, 60 and 90 kg/ha in sub-plots. Results of the experiment conducted in Multan indicated positive response
of K and N combined application. The doses of N @ 240 kg/ha and K 2O @ 90 kg/ha yielded better as
compared to other combinations and gave maximum yield (4808 kg/ha).
Fertilizer response curve studies on cotton
This experiment is in progress to formulate and validate fertilizer recommendations for cotton crop. The levels
of N include 80, 160, 240 and 320, P2O5 include 45, 90 and 135 while, that of K2O 60 and 120 kg/ha. The data
of 13 trials conducted in central, cotton and Thal zones revealed that 320-90-60 and 160-135-60 kg/ha NPK
produced the highest yield of 2999 and 2888 kg/ha.
Evaluation of zinc (liquid) fertigation to cotton crop
Four experiments were conducted to compare the efficiency of different doses (4, 8, 12 and 16 L/ha) of zinc
liquid application to cotton crop. Liquid zinc fertilizer (10%) @ 16 L/ha increased the cotton yield slightly but
significantly.
Fertilizer response curve studies on Bt. cotton Feb/March sown: Ten experiments were conducted in
Punjab in central, cotton and Thal zones on Bt. varieties. Various levels of N, P2O5 and K2O were applied to
cotton crop for Feb./March sown cotton. The results of experiments revealed that highest seed cotton yield i.e.
4679, 4900 and 4417 kg/ha were recorded from the treatment N-P2O5-K2O @ 400-180-125 kg/ha in Punjab ,
central and Thal zone, respectively. The highest seed cotton yield (4464 kg/ha) was recorded from the
treatment N-P2O5-K2O @ 600-120-125 kg/ha in the cotton zone.
May sown: Seven experiments were conducted in central, cotton and Thal zones on Bt. varieties. Various
levels of N, P2O5 and K2O were applied to cotton crop. For May sown cotton, the results of experiments have
revealed that highest yields (2725, 3918 and 3339 kg/ha) were recorded from the treatment N-P2O5-K2O @
250-150-100 kg/ha in central zone, Thal zone and Punjab (overall) respectively. The highest yield (3423 kg/ha)
was recorded from the treatment N-P2O5-K2O @ 375-100-100 kg/ha.
Bt. cotton response to different sources of nutrients
Feb/March sown: Ten experiments were conducted in central, cotton and Thal zones of Punjab. The fertilizer
sources compared were urea + DAP+SOP, (urea + NP) +TSP +SOP, urea +TSP +SOP and CAN + DAP +
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SOP @ 400-120-125 as a source of N, P and K. Zinc and B @ 5 and 1 kg/ha were also applied to all
treatments. CAN appeared to provide slight improvement in seed cotton yield in central, cotton and Thal zones
of Punjab.
May sown: Eight experiments were conducted in central, cotton and Thal zones of Punjab. The fertilizer
sources compared were urea + DAP+SOP, (urea + NP) +TSP +SOP, urea +TSP +SOP and CAN + DAP +
SOP @ 250-100-100 as a source of N, P and K. Zinc and B @ 5 and 1 kg/ha were also applied to all
treatments. CAN appeared to provide slight improvement in seed cotton yield in central and Thal zones as well
as in Punjab. In cotton zone, urea and nitrophos appeared to improve the seed cotton yield.
Assessing relationship of nutrients supply and virus intensity on Bt. cotton (May sown)
An experiment was conducted to estimate the relation of virus intensity on Bt. cotton with nutrients deficiency.
The results of the experiment revealed that there was no relationship between nutrients supply and white fly
spread. The white fly intensity increased with the time interval up to mid of July but decreased afterward.
Maximum seed cotton yield (2802 kg/ha) was obtained by the application of N-P2O5-K2O-Zn-B-Cu @ 250-100100-5-1-5 kg/ha.
Rice (Oryza sativa)
Efficient use of N and K fertilizers to maximize the rice yield (Basmati)
To estimate interactive effect of N and K nutrients for rice crop, three experiments were conducted in split plot
design. The doses of N were 0, 70, 140 and 210 in main plot while those of K were 0, 50, 100 and 150 kg per
hectare in subplots. Results indicated slight positive but non-significant response of K and N combined
application. The doses of N @ 210 kg/ha and K2O @ 150 kg/ha yielded better (5217 kg/ha) as compared to
other combinations.
Response curve studies on fine rice
To verify existing fertilizer recommendations in central and rice zones of Punjab, seven experiments were
conducted. Five levels of N (0, 45, 90, 135 and 180), four of P 2O5 (0, 45, 90 and 135) and three of K2O (0, 60
and 120) kg/ha were put to test. N-P2O5-K2O @ 135-135-60 kg/ha provided the highest paddy yield (4973
kg/ha). Economic analysis, however, indicated that N-P2O5-K2O @ 130-99-37 kg/ha was the optimum fertilizer
dose at MRR=1 in rice zone. N-P2O5 @ 138-109 kg/ha was the optimum fertilizer dose at MRR=1 in central
zone and N-P2O5 @ 135-106 kg/ha was the optimum fertilizer dose at MRR=1 in Punjab.
Rice response to zinc as foliar supplement
The experiments were conducted at seven sites during this year to assess contribution of foliar zinc application
to increase the rice yield in Punjab. Treatments included soil application of 2.5 and 5.0 kg/ha of Zn while, foliar
treatments included two sprays (after 10 and 25 days of transplanting) of 0.2% Zn alone and in combination
with soil application of 2.5 kg/ha. Recommended dose of 135-90-60 kg/ha of N-P2O5-K2O was also applied. At
seven sites during this year, response of rice to Zinc application appeared positive. Zinc @ 2.5 kg/ha as soil
application+2 foliar sprays of 0.2 % Zn solution appeared equally beneficial to treatments receiving Zn @ 5
kg/ha as a soil application (4983 and 4925 as compared to 4960 kg/ha of control).
Rice response to iron as foliar supplement
To assess contribution of foliar Fe application in increasing rice yields, experiments were conducted at five
sites. Treatments included soil application of 5 and 10 kg/ha of Fe while, foliar treatments included two sprays
(after 10 and 25 days of transplanting) of 0.5% Fe alone and in combination with soil application of 5 kg/ha.
Recommended dose of 135-90-60 kg/ha of N-P2O5-K2O was also applied. Soil application @ 5 kg/ha with 2
sprays of 0.5% Fe solution to foliage after 10 and 25 days of transplanting gave the highest yield (4906 kg/ha).
However, the results of all treatments were non-significant.
Impact of application of Sulfogold (bentonite sulfur (90%)) on yield of rice
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To know the impact of Sulfogold (Bentonite Sulfur (90%), two replicated experiments were conducted on rice
crop. Along with the recommended dose of N-P2O5-K2O @ 135-90-60 kg/ha, Sulfogold @ 7.5 kg/ha, elemental
sulphur @ 6.75 kg/ha, gypsum @ 36.28 kg/ha and ammonium sulphate @ 27.84 kg/ha were applied
separately. The results of the experiments revealed that highest paddy yield (5079 kg/ha) was obtained by
applying ammonium sulphate as compared to paddy yield of 4802 kg/ha by applying Sulfogold.
Maize (Zea mays)

Judicious use of potassium fertilizer to hybrid maize in maize-maize-potato cropping
system on soil test basis
This long term experiment is in progress at Harappa, Sahiwal to improve use
efficiency of K. In main plots, levels of 80, 180, 270 and 360 ppm of extractable have
been developed. In subplots, 0, 90 and 180 kg/ha of K2O is being added to maize crop.
The results indicated that maize yield increased from 6186 to 6866 kg/ha, without K2O
application and with application K2O @ 180 kg/ha, respectively. However, the increase
in maize yield from main plots of K levels was statistically non significant.
Evaluating the best combination of N and K fertilizer dose in maize-maize-potato
cropping system
The experiment is in progress to estimate interactive effect of N and K nutrients on
maize and potato in maize-maize-potato cropping system. Two experiments were
conducted in maize growing areas of Kasur and Okara. Results revealed positive
interaction between these elements in Kasur but interaction appeared non-significant
in Okara. Maximum maize yields were obtained with the application of N @ 180 and K
@ 120 kg/ha. In subplots the highest yields i.e 6082 and 4731 kg/ha was obtained with
the application of K2O @ 120 kg/ha in Kasur and Okara, respectively. In main plots,
highest yield (6795 kg/ha) was obtained with the application of N @ 180 in Kasur and
5117 kg/ha was obtained with the application of N @ 270 kg/ha in Okara. Basal dose of
P2O5 @ 150 kg/ha was applied in all treatments.
Impact of humic acid on rice
Experiments were conducted in rice, central and barani zones of Punjab. Humic Acid
was tested up to 20 kg/ha along with recommended fertilizer dose. With the
application of 20 kg/ha of humic acid, grain yields were 6116, 6000, and 6994 kg/ha in
rice, central and barani zones respectively. At experimental doses, humic acid
application response was not found significant.
Impact of application of Sulfogold (bentonite sulfur (90%)) on yield of maize.
To know the impact of Sulfogold (bentonite sulfur (90%) on the yield of maize, two replicated experiments were
conducted in Kasur and Sahiwal. Along with recommended dose of N-P2O5-K2O @ 225-150-75 kg/ha,
Sulfogold @ 7.5 kg/ha, elemental sulphur @ 6.75 kg/ha, gypsum @ 36.28 kg/ha, ammonium sulphate @ 27.84
kg/ha and sulfuric acid @ 20.67 kg/ha were applied separately. The results of experiments revealed that
highest average maize yield (7466 kg/ha) was obtained by applying ammonium sulphate as compared to maize
yield of 6590 kg/ha by applying Sulfogold.

Prospects of seed P enrichment as an effective P supply to hybrid maize
The experiment was carried out to evaluate the hypothesis that enriching hybrid maize seed with potassium dihydrogen phosphate before sowing the crop may reduce the P fertilizer requirement. Two sets of treatments i.e.
i) seed soaking in tap water ii) seed soaking in the solution containing 50 g KH2PO4 per litre of tap water were
tested with 60, 90 and 150 kg/ha of P2O5 along with 225-75 kg/ha of N and K2O. At lower dose of P2O5 i.e. 60
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kg/ha, the observed average yields i.e. 6288 and 6295 kg/ha without and with soaking were statistically at par.
Similar results were obtained with the application of P2O5 @ 90 and 150 kg/ha. Results of experiments also
revealed that enriching hybrid maize with potassium di hydrogen phosphate before sowing did not reduce P
fertilizer requirement.

Maize (hybrid) response to Humiphos in different agro-ecological zones
This experiment was carried out to evaluate the efficacy of Humiphos product claimed to be
a P solubilising biofertilizer. Two phosphorus levels (75 and 150 kg P 2O5 /ha) were
compared with and without Humiphos. Humiphos was applied at 25 kg/ha. N and K 2O were
applied @ 225 and 75 kg/ha, respectively to all the treatments. Maize yields were 7397 and
7521 kg/ha, with and without Humiphos which were statistically non-significant to each other
at lowest dose of P2O5. Similar trend was observed at other fertilizer doses.
Sugarcane (Saccharum officinarum)
Fertilizer response curve studies on sugarcane new variety (CPF-246) (confirmatory
study)
The experiment was initially carried out to develop fertilizer recommendation for the new
variety of sugarcane. An experiment was conducted in Faisalabad. Fertilizer doses were 250
kg/ha of N, 125, 200, 250, 300 and 350 kg/ha of P 2O5 and 125 kg/ha of K2O were applied to
five treatments. Maximum cane yield (111.96 t/ha) was obtained with 250-300-125 kg/ha of
fertilizer.
Turmeric (Curcuma longa)
Response curve studies on fertilizer requirement of turmeric

This trial was carried out for developing fertilizer recommendation and exploring yield
potential on turmeric vegetable. Two experiments were conducted in Kasur. Fertilizer doses
were 180 kg/ha of N, 80, 120,160, 200 and 240 kg/ha of P 2O5, 40 and 80 kg/ha of K2O were
applied to five treatments. Maximum average turmeric yield (26.07 t/ha) was obtained with
180-240-80 kg/ha of fertilizer.
Fertilizer response curve studies on a new variety (TH-6) of sesamum (Sesamum indicum)
An experiment was carried out to develop the fertilizer recommendation for sesamum crop in Faisalabad. The
levels of N include 30, 60 and 90 kg/ha, P2O5 include 30, 60, 90 kg/ha while that of K2O were 15, 30 and 45
kg/ha. Highest yield of 1065 kg/ha was obtained with 60-90-30 kg/ha of fertilizer. N and P2O5 @ 61 and 57
kg/ha respectively were calculated as economic optimum dose on the basis of Marginal Rate of Return
(MRR=1).
Castor bean (Ricinus communis)
Fertilizer response curve studies on castor bean variety BS-30-1
This experiment was carried out to develop the fertilizer recommendation for castor bean crop in Faisalabad.
Fertilizer doses were 25, 50 and 75 kg/ha of N, 40-80-120 kg/ha of P2O5 and 20-40-60 of K2O. Highest yield of
2000 kg/ha was obtained with 50-120-40 kg/ha of fertilizer. N and P2O5 @ 48 and 60 kg/ha respectively were
calculated as economic optimum dose on the basis of Marginal Rate of Return (MRR=1).
Response of fertilizer to NPK fertilizers
Evaluation of Hamkara gold (reactive humic acid) to improve use efficiency of urea on wheat
The study was conducted to enhance the Urea efficiency to improve wheat yield economically when mixing
urea with Hamkara gold and Blossom plast. The fertilizer levels included 90, 115 and 160 kg/ha of N, 90 and
114 kg/ha of P2O5, 60 kg/ha of K2O, 10 L/ha of Hamkara gold and 1 kg/ha of Blossom plast. On overall bases,
the results of two experiments showed that highest yield i.e. 5721 kg/ha were obtained with 160-114-60 kg/ha
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of N-P2O5-K2O of fertilizer. The results also indicated that 90-90-60-1 kg/ha of N-P2O5-K2O - Blossom plast
along with 10 liter/ha of Hamkara gold of fertilizer gave wheat yield of 5305 kg/ha. However, the results of all
treatments were non-significant.
Long term K fertilization effects on soil test K and yield in wheat-rice cropping system
The experiment is in progress at four sites with permanent layout to evaluate effects of K fertilization (on long
term basis) on soil test K and yield of crop. Various levels (0, 30, 60 and 120 kg/ha) of K 2O were compared
along with 160-114 kg/ha of recommended dose of N-P2O5 to all plots. With application of 30-60 kg/ha or more
application of K2O, increase in extractable potash from soil was observed. Increase in grain yield was observed
at K2O @ 60 or 120 kg/ha. Highest wheat grain yields were 3886, 5133 and 4863 kg/ha with 120 kg of P in,
Gujranwala, Gujrat and Faisalabad.
Long term impact of waste water irrigation on soils and remediation by use of organic residues
The experiment is aimed to evaluate the environmental impact of industrial/municipal waste water on soil
properties and remediation of heavy metals concentrations in soil by using organic sources.
The experiment includes the application of drain water to raise crops under existing cropping pattern.
Treatments include no fertilizer, recommended fertilizer, poultry manure, FYM and gypsum. On overall bases,
the results of two experiment showed that all treatments, i.e. NPK + IWW, NPK+PM+IWW, NPK+FYM+IWW
and NPK + GYP+IWW gave wheat yields which were at par. Highest wheat grain yields were 4294 and 5100
kg/ha with NPK + GYP+IWW in Faisalabad and Attock sites.
Potato (Solanum tuberosum)

Judicious use of potassium fertilizer to potatoes in maize-maize-potato cropping
system on soil test basis
This long term experiment is in progress at Harappa, Sahiwal to improve use efficiency of K. In main plots,
levels of 80, 180, 220 and 360 ppm of extractable K have been developed. In subplots, 0, 90 and 180 kg/ha of
K2O is being added to potato crop. The results indicated that potato tuber yield increased from 26.42 t/ha to
28.67 t/ha from main plots of K levels developed. However, the increase in potato tuber yield from main plots of
K levels and subplots was statistically not significant

Evaluating the best combination of N and K fertilizer dose in maize-maize-potato
cropping system
The experiment is in progress to estimate interactive effect of N and K nutrients on potato in maize-maizepotato cropping system. An experiment was conducted in maize/potato growing areas of Kasur. Results
revealed non-significant interaction between these elements. Maximum potato tuber yield (27.91 t/ha) was
obtained with the application of N @ 180 and K @ 120 kg/ha. In main plots, highest potato tuber yield (26.48
t/ha) was obtained with the application of N @ 180 and in sub plots highest potato tuber yield i.e. 20.96 t/ha
was obtained with the application of K @ 120 kg/ha. Basal dose of P 2O5 @ 150 kg/ha was applied in all
treatments
Chilies (Capsicum annuum)
Fertilizer response curve studies on chilies
The objective of this experiment was to formulate fertilizer recommendations for chillies. The experiment was
conducted at three sites i.e. T.T. Singh, Hafizabad and Rawalpindi. The N levels were 100, 160, 220; P 2O5
levels were 30, 60, 90; and K2O levels were 30, 60 and 90 kg/ha. The average results of three trials indicated
that treatment 160-90-60 kg/ha NPK produced highest chillies yield (8.677 t/ha).
Laboratory studies
During 2013-14, 267744 soil and water samples were analyzed for provision of advisory services to farmers
and getting research data. A total of 3549 fertilizer samples were analyzed under anti adulteration campaign.
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Projects (ongoing/completed)

 Establishment of Provincial Reference Fertilizer Testing Laboratory at Lahore.
 Establishment of Soil and Water Testing Laboratories at Chiniot and Nankana Sahib.
Senior scientists

Dr. Muhammad Afzal
Agri. Chemist (Training), Lahore
0333-4374134, drafzalac@yahoo.com
Mr. Aftab Ahmad Sheikh,
Assistant Soil Fertility Officer (HQ), Lahore
0333-4510544
aftabas@yahoo.com
Mrs. Umber Ghafoor
Assistant Soil Fertility Officer (HQ), Lahore
0332-6961780, umber_gh@hotmail.com
Field wing

Mr. Liaqat Ali,
Soil Fertility Officer, Lahore
0322-7654860, liaqatalisfo@gmail.com
Dr. Abid Ali,
Soil Fertility Officer, Faisalabad
041-2553765, aliabid1965@yahoo.com
Mr. Muhammad Nadeem Iqbal
Assistant Soil Fertility Officer, Lahore
0333-6855160, nadeemiqbal66@gmail.com
Mr. Shahid Yaqub Naz
Assistant Soil Fertility Officer, Rawalpindi
0333-5259834, asfo_rwp@gmail.com
Mr. Muhammad Nasir
Assistant Soil Fertility Officer, Multan
0300-6325608, swt_mlt@yahoo.com
Mr. Saleem Qasim
Assistant Soil Fertility Officer, Bahawalpur
0321-6823568, saleem.qasim@hotmail.com
Mr. M. Aleem Sarwar
Assistant Soil Fertility Officer, Faisalabad
0345-7672227, aleemsarwar7500@yahoo.com
Soil and Water Testing Lab. for Research, Lahore
Dr. Muhammad Akram Qazi
Agri. Chemist, Lahore
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0300-4533275, makramqazi@gmail.com
Mr. Khan Ali Raza Khan,
Assistant Agri. Chemist (SF),
0300-8715175
Soil and Water Testing Lab. for Research, Faisalabad
Mr. Muhammad Khalid Tanveer
Agri. Chemist (SF.)
03217662484, swtl_fsd@yahoo.com
Ms Sumreen Siddiq
Assistant Agri. Chemist (SF)
0333-6795154, swtl_fsd@yahoo.com
Soil and Water Testing Lab. for Research, Rawalpindi
Dr. Ehsan-Ul-Haq
Agri. Chemist (SF)
0345-5892094, nowstarshine@yahoo.com
Mr Hashmat Mehmood
Assistant Agri. Chemist
0334-5377432
Soil and Water Testing Lab. for Research, Multan
Mr. Ashfaq Ahmed Rahi
Agri. Chemist (SF)
0346-7308028, rahisenior2005@yahoo.com
Mr. Abdul Ghaffar
Assistant Agri. Chemist (SF)
0303-7433716, swt_mlt@yahoo.com
Soil and Water Testing Lab. for Research, Bahawalpur
Mr. Muhammad Ashraf
Agri. Chemist (SF)
0302-7734577, agrichemistbwp@yahoo.com
Mr. Khalid Mahmood
Assistant Agri. Chemist (SF)
0333-8835829, agrichemistbwp@yahoo.com
Soil and Water Testing Lab. for Research,
D.G. Khan
Mr. Muhammad Sabir Khan Baloch,
Agri. Chemist (SF)
0331-7330751, swtl_dgk@yahoo.com
Mr. Shahid Munir
Assistant Agri. Chemist (SF)
0300-6322982, swtl_dgk@yahoo.com
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Overview
The agriculture in barani area (rainfed) is confronted with two main problems i.e soil erosion and water stress. Soil and
water are critical natural resources that sustain human life and the lives of all other creatures on our planet. Sustainable
use of these resources is imperative to socially, economically and ecologically viable communities. The huge losses of soil
in barani area because of wind and water erosion has caused frustration among the inhabitants, therefore, many of them
have chosen alternate professions. The problem is further accentuated with uncertain behavior of rainfall. Conservation
of natural resources (soil and water) is necessary to overcome the emerging problem of food security for the ever
increasing population. Soil and Water Conservation Research Institute Chakwal was established in 1989 to develop
advance technologies for soil and water conservation and for the efficient utilization of available moisture for
sustainable agriculture and to develop specific technology for Agro-climatic zones of rainfed areas. For this purpose
institute has also developed its research stations at Sohawa District, Jhelum and Fatehjang District, Attock.
Current Research Projects.
Watershed rehabilitation and irrigation improvement in Pakistan: Demonstration and dissemination of best practices
and technologies to help the rural farmers
Six demonstration sites were developed at farmers’ fields; 14000 micro-catchments were developed in
orchards to harvest rainwater (Fig. 1 and 2).

Fig. 1. Square shape micro-catchements.

One 15 minutes documentary film/video on water saving techniques was developed and all activities uploaded
on the newly developed institute’s website (www.aari.punjab.gov.pk) Hundred professionals and 400 farmers
were trained on water saving techniques. Brochures, video CDs were distributed to disseminate these
activities.
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Fig. 2. V shape micro-catchments.

Modeling of nutrients and runoff losses against different slope gradients and soil amendments
Depletion of soil moisture and soil nutrients by runoff is a serious problem in many parts of sloppy rainfed tract
of Pakistan. Knowledge of the volume and rates of runoff generated in response to rainfall is very important.
Rainfall is purely a natural phenomenon almost beyond the scope of human intervention until now; whereas
runoff is largely the product of the interaction of rainfall with many factors over the land surface. A model study
was initiated to monitor the soil and water losses carrying the nutrient losses under different slope gradients
and soil amendments. Artificially created different level slopes (1, 5 and 10%) proved handy in determining the
right land use and idea of soil water and nutrient losses at different slope gradients. Chemical fertilizers
compared with other amendments including gypsum and compost increased overall wheat yield up to 37% at
all cumulative slopes. Among crops, groundnut offered better resistance to soil erosion. Sediment and run off
losses were highest at 10% slope followed by 5 and 1%, respectively. Among nutrients, K loss was the highest
followed by N and P.
Monitoring the surface runoff and soil losses at different slope gradients and crop covers under
controlled conditions
Total number of 8 storms and total 549.5 mm rainfall was observed from mid June to mid October 2013 and total 5
storms and total 348 mm rainfall was observed from mid October 2013 to May 2014.
The mean soil losses (t/ha) observed were 0.412 at 1%, 0.517 at 5% and 0.622 at 10% slopes, respectively (Fig. 3),
while soil losses were maximum under fellow (0.579 ton/ha) and minimum (0.460 ton/ha) at mash and millets plots
during kharif 2013.

Fig. 3. Artificial slopes.

Evaluation of farm runoff structures for water harvesting and soil conservation at farmer field in high
rainfall area
The performance of already erected loose stone FWCS were regularly evaluated. Most of the structures performed
well to pass the surplus rainfall to the lower field (Fig. 4). Minor erosion, slightly disturbance of wing walls and crest of
structures has been observed at some structures. However, minor breakage was repaired accordingly. The growth of
natural vegetation in loose stone crevices has strengthened these structures (Fig. 4)
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Fig. 4. Loose stone structure to regulate water flow.

The crop yield was improved (5-11%) during rabi (4-13 %) and kharif 2013 as compared with the yield without
structures at three sites. It may be mainly due to more retention of rainfall moisture in the field (Fig.5)

Fig. 5. Better crop due to efficient moisture conservation
in filed by loose stone structure.

Assessment of surface and ground water quality in Dharabi watershed Chakwal
This study was designed to evaluate the spatial changes in the water quality of Dharabi watershed (Fig. 6). This
study investigated the natural and anthropogenic processes that influence the chemistry of surface and ground
water. Samples are being analysed for EC, SAR, RSC. The suitable range for EC is 1 dS/m.
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Fig. 6. EC of the analyzed water.

Efficiency of different fertilizers under on-going moisture conserving techniques for rainfed wheat
To study the fertilizer use efficiency in wheat under different moisture conserving techniques. Treatments
urea + DAP (green manuring, gypsum, control)
urea + SSP (green manuring, gypsum, control)
urea+ Nitrophos (green manuring, gypsum, control
Green manure (cowpea) was sown at the end of June incorporated into soil in mid August. Gypsum applied @
2.5 t/ha at the onset of monsoon. Highest yield was obtained with fertilizer combined with gypsum treatment
(Fig. 7).
Wheat yield kg/ha
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Fig. 7. Efficiency of different fertilizers on wheat yield.

Fate of P-fertilizers- for judicious fertilizer use under different rainfall regimes
Most appropriate source of fertilizer nutrients particularly phosphatic fertilizers in different ecological zones and
soil types is an ignored sector to achieve potential crop yields in rainfed sloppy lands. A field experiment was
executed at three rainfall zones (high, medium and low) in RCBD with treatments including SSP, DAP and NP
at recommended rates. Comparison of treatments with control has revealed that P fertilizer in pellet/combined
form (DAP and NP) produced best response compared with single/straight fertilizer (SSP) at all study sites
which attributes the lesser loss of N by leaching, run-off and volatilization at high temperatures since the
nitrogen uptake was assumed higher in pellet form of N and P instead their segregated forms. Mungbean yield
was increased up to 23% over SSP by application of DAP and up to 12% by NP during the last year. While
wheat yield was enhanced 21% by DAP and 18% by NP, respectively, over SSP. It also contributes the factor
that SSP has high buffering capacity and Ca content of SSP in calcareous soil may also be a limiting factor.
Adaptation of multipurpose forages- a supplementary benefit strategy
The concept of man-land-livestock ecosystem is gaining momentum to maximize food production and to
elevate economic status of famers but the shortage of fodder is common in rainfed regions particularly during
drought period. Carbon sequestration is another challenge for soil scientists under climate change pyridine. In
the scenario, present study was designed to introduce multi-purpose forage species which may contribute
towards carbon storage to maintain the fertility of degraded lands and may supply quality fodder to livestock
since the quality of native species do not serve these purposes simultaneously. These grasses at marginal
lands/ bunds can decrease the velocity of run-off and can conserve the soil and water since grasses serve as
biological pump as they absorb rainwater. Therefore, multipurpose forages were selected for adaptation and
spread in this area as an income support and for other uses. These are being tested against the moisture
stress to produce biomass, suitability and spreading ability. The results are encouraging and showed that all
selected grasses (Paltosa, Vetiver, Panicum and Canckrus) are suited to these environmental conditions and the
response of Vetivar (Fig. 8) was the best in terms of biomass, (4.35 t/ha).

Fig. 8. Vetivar grass.

Hydrogels – in-situ moisture conserving conditioner

AARI Annual Report 2013-14
Runoff and rapid percolation of water do not allow the rain water to conserve in soil profile. In-situ water
conservation strategy is highly desired in these sloppy lands since the rainfall is abundant but high torrents
mark adverse effects. Hydrogels have potential to modify soil and water relationships especially its retention
and transmission. Soil Magic and Qemisoyl hydrogels (polymers) were applied under the canopy area of
selected five citrus plants with five plants were kept as control (untreated). Soil moisture contents were
recorded periodically at one month interval and plant growth parameters were evaluated annually. Results have
shown that plant height and periphery was noticeably improved for the treated plants which could be due to
enhanced hydraulic conductivity and soil stabilization. Fruit set was enhanced up to 29% in Qemisoyl treated
plants and 21% in Soil Magic treated plants since hydrogels improve the release of soil nutrients. Soil profile
moisture contents were also enhanced upto 41% in treated plants compared with control. When effects of
hydrogels on wheat yield were compared with other conditioners, yield was enhanced up to 13, 9 and 28% with
FYM, compost and gypsum, respectively.
Screening of various grasses against moisture stress to produce biomass, suitability for grass hedge
and spreading ability
Various grass species i.e., Mott, Kai, Suryala, Khabbal, Vetiver, Babbar, Ching and Lemon grass Phalwan, Khavi and
Madhana were grown.
Mott grass (Fig. 9) produced the highest fresh biomass yield (45.02 t/ha) followed by lemon and Kai (11.68 t/ha) while
Phalwan produced least biomass (0.46 kg/ha). The same trend was observed for hedge suitability.

Fig. 9. Mott grass in the field.

Effect of plant growth promoting Rhizobacteria (PGPR) containing acc-deaminase activity for
improving groundnut yield under rainfed conditions The Trial was designed to study the effect of ACC
deaminase activity in Pothwar region for the improvement of groundnut yield. The treatments were control,
PGPR inoculation, FYM + PGPR inoculation. Highest groundnut yield was obtained with the treatment
FYM+PGPR as shown in Fig. 10.
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FF Fig. 10. Shelling percentage of groundnut.
In situ moisture conservation practices on the fruit plant growth.
The study was designed to investigate the effect of different moisture conservation techniques on the plant
growth, and how it facilitate them to control nutrient loss and soil erosion. Supplemental irrigation reduces due
to the construction of different in-situ moisture conserving technique. There is improvement in soil moisture
status as compared to control treatment (Fig. 11).
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Overview
Soil Salinity Research Institute; Pindi Bhattian was established in 1982-83 to address the soil salinity and
sodicity problems of present day agriculture of Pakistan. This institute is working with the mandate for the
development of technologies to combat this menace. The objectives of the institute are to study the soil and
water factors causing salinity/sodicity, develop different techniques for soil reclamation, nutritional management
of different crops during reclamation, brackish water management, screening of different crops/plants for their
inclusion in salt tolerance program, promotion of aquaculture, farm forestry in areas less favorable for crop
cultivation. Moreover, the institute is involved in developing effective agronomic and engineering techniques for
economic rehabilitation of salt affected soils. During the period under report it was explored that combined use
of inorganic (gypsum) and organic (compost) sources found useful for reclamation of saline sodic soil.
Medicinal crops can safely be grown in moderately salt affected soils. Sorghum fodder yield can be improved
by integrated use of organic P (40%) and inorganic P (60%). Use of Boron @ 2.5 kg/ha is sufficient for
improving berseem fodder yield in saline sodic soil. Split application of K is superior to basal application of K for
improving wheat grain yield in saline sodic soil. Foliar application of K and Zn is better than soil application for
improving wheat and paddy yield. Brackish tubewell water can safely be used for growing crops is salt affected
soils. Cyclic use of canal and brackish tube well water is better management strategy than blending these water
sources. Paddy yield can be increased by using biogas slurry @ 20 t/ha as well as press mud @ 10 t/ha with
broadcast sowing method. Modified chisel plough along with gypsum proved effective for increasing sorghum
and berseem fodder yield in salt affected soils. Decomposition of sesbania can be enhanced by incorporating it
into the soil with disc plough along with 40 kg/ha urea for improving the wheat and rice yield in moderately salt
affected soils. Rice line PB 95 and wheat advance line SIS-12 performed better in salt affected soil.
Soil Reclamation Division
Rehabilitation of saline-sodic soil with integrated use of gypsum and compost.
A field experiment was planned to determine the best combination of gypsum and compost for reclamation of
saline-sodic soils using RCBD with three replications. The treatments were T1 = Control, T2 =gypsum @ 100%
GR, T3=gypsum @ 50% GR, T4= compost @ 15 t/ha, T5= gypsum @ 50% GR + compost @ 10 t/ha,
T6=gypsum @ 50% GR + compost @ 5 t/ha, T7=gypsum @ 50% GR + compost @ 2.5 t/ha. A saline sodic field
was selected, leveled and prepared. Composite soil sample was collected and analyzed for salinity/sodicity
before gypsum application and after harvest of crop. Shaheen Basmati was used as test crop. Results (Fig. 1)
depicted that T2 gave highest paddy yield (3.86 t/ha) followed by T 5, T6, T7 and T3 giving paddy yield 3.47, 3.36,
3.26 and 3.10 t/ha, respectively as compared with control (1.93 t/ha). Post harvest soil analysis revealed that
pHs, ECe and SAR were decreased as compared with control treatment. Maximum decrease in pH s, ECe and
SAR was observed in treatment where, gypsum was applied @ 100% GR (8.47, 2.52 dS/m and 14.47 (m
mol/L)1/2).
Wheat was sown in the same plot in rabi 2013-14. Recommended dose of fertilizer (120-110-70 NPK kg/ha)
was applied. All agronomic practices were rendered when required. Results (Fig. 2) showed that T 2 produced
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maximum grain yield (4.43 t/ha) followed by T 5, T6, T7 and T3 giving wheat grain yield of 4.15, 3.83, 3.77 and
3.01 t/ha, respectively. The lowest grain yield (2.19 t/ha) was recorded in the control plot. Post-harvest soil
analysis depicted that soil parameters slightly decreased in all treatments as compared with control.
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Fig. 1. Effect of different treatments on paddy and straw yield of rice.
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Fig. 2. Effect of different treatments on grain and straw yield of wheat.

Strategies of soil amelioration using sulfur in salt affected soils
The study was carried out to test the effectiveness of sulfur as an ameliorant in reclamation of saline sodic
soils. A field experiment was planned using RCBD with three replications on saline-sodic soil [pHs = 9.20, ECe=
6.10 dS/m SAR = 41.67 (mmol/L)1/2, GR 9.13 t/ha. The treatments tested were T 1=control, T2= S @ 25% of
GR, T3= S @ 50% of GR, T4=S @ 75% of GR, T5=S @ 100% of GR, T6=S @ 125% of GR, T7= gypsum @
100% GR. Recommended dose of fertilizer 110-90-60 NPK kg/ha was applied and rice crop (Shaheen
Basmati) was sown. Results (Fig. 3) indicated that maximum paddy yield (4.18 t/ha) was obtained in T 7 which
was almost equal to T6 and T5 (4.16 and 4.08 t/ha), respectively as compared with control (1.81 t/ha). Postharvest soil analysis depicted that soil parameters were slightly decreased as compared with control.
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Fig. 3. Effect of different sulphur treatments on paddy and straw yield.
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In the same field with same layout wheat (Inqalab-91) was sown. Recommended dose of fertilizer (120-110-70
NPK kg/ha) was applied. Results (Fig. 4) indicated that maximum grain and straw yield (3.72 and 4.87 t/ha)
were obtained in T7 (2.18 and 2.75 t/ha). Results also showed that use of sulphur as soil ameliorant @ 100%
and 125 % proved to be equally beneficial for increasing wheat grain and straw yield. Soil pH s, ECe and SAR
reduced in all treatments after the harvest of each crop.
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Effect of different sulphur treatments on grain and straw yield of wheat.

Soil Physics Division
Screening of medicinal crops against salinity and sodicity
A pot experiment was conducted to screen the medicinal crops i.e guar, niazboo, Aloe vera, lemon grass,
linseed, taramira and coriander, against different combinations of salinity and sodicity. Different combinations
of salinity and sodicity were: normal soil (T 1), ECe =6 dS/m SAR = 25 (m mol/L)1/2 (T2), ECe =6 dS/m SAR=35
(mmol/L)1/2 (T3), ECe=8 dS/m SAR = 25 (m mol/L)1/2 (T4), ECe=8 dS/m SAR = 35 (mmol/L)1/2 (T5). Results
(Fig. 5) revealed that salinity / sodicity levels affected the medicinal crops. T 1 i.e. normal soil exhibited the
highest biomass yield and the lowest was observed in T 5
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Fig. 5. Effect of different levels of salinity and sodicity on biomass of different medicinal plants.

Influence of plant hormones on the yield of rice under salt affected conditions
A field experiment was conducted to assess the effect of plant hormones viz. salicylic acid (SA) and Ltryptophan (L-TRP) and their combinations on rice paddy yield under salt stress conditions. Seedlings of rice
were dipped in SA and L-TRP @ 10-5 M solution for three hours before transplanting. Recommended dose of
fertilizer (110-90-60 NPK kg/ha) was applied. Results (Fig. 6) revealed that the highest paddy yield was
recorded in T4. Separate application of salicylic acid (SA) and L-tryptophan (L-TRP) improved the paddy yield
as compared to control but the effect was more pronounced with their combined application. Post-harvest
analysis clearly demonstrated that application of gypsum reduced the ECe, SAR values than without gypsum
application.
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Fig. 6. Effect of different treatments on paddy yield.

In the same field with same layout wheat (Inqalab 91) was sown. Recommended dose of fertilizer (120-110-70
NPK kg/ha) was applied. Salicylic acid (SA) and L-TRP @ 10-5 M solution were applied as foliar spray after 30
and 45 days of germination. Results (Fig. 7) revealed that the highest grain yield was recorded with the T 4
(SA+L-TRP @ 10-5 M) in 1:1 ratio) with gypsum application@ 50% of GR. Separate application of salicylic acid
(SA) and L-tryptophan (L-TRP) also improved the grain yield when compared with control but the effect was
more pronounced with their combined application. Post-harvest analysis clearly demonstrated that application
of gypsum reduced the ECe, SAR values than without gypsum application.

Fig. 7. Effect of different treatments on wheat grain yield.

Water Quality Division
Impact of saline water on mineral composition and dry matter yield of (sorghum-oats) fodders
The objective of this study was to investigate the salt tolerance potential and mineral distribution in sorghum
and oats fodders against irrigation with brackish water. The experiment was conducted in cemented lysimeters
having dimensions (6 x 4 x 3 ft). At the start of study normal soil having EC e=1.69 dS/m. pHs=7.97 and
SAR=6.06 (mmol/L)1/2 was used. Irrigation waters tested were T 1 (control i.e fit water), T 2 (ECe 4.0 dS/m), T3
(ECe 6.0 dS/m), T4 (ECe 8.0 dS/m) and T5 (ECe 10.0 dS/m). During kharif 2013, sorghum fodder was sown.
Recommended dose of fertilizer i.e NPK @ 60-60-0 kg/ha was applied. All agronomic practices and irrigation
were done according to treatment plan. Results (Fig. 8) showed that with increasing salinity level of irrigation
water, corresponding dry matter yield decreased. Highest dry mater yield (9.88 t/ha) was recorded in control
(T1) which was statistically non- significant with treatments T 2, T3, and T4, while, minimum dry matter yield (9.63
t/ha) was recorded in T5 where irrigation water of highest salinity level was applied. Yield reduction in T 5 was
2.53% with respect to control.
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Fig. 8. Effect of different ECiw levels on dry matter yield of sorghum.

During rabi 2013-14, in the same lysimeters, oats fodder was sown. Recommended dose of fertilizers (NPK@
95-60-0 kg/ha) was used. Treatment plan was same as in sorghum crop. Standard agronomic practices were
applied uniformly. Results (Fig. 9) indicated that maximum dry matter yield (6.31 t/ha) was shown by control
however, difference was non- significant with T2 and T3, while, lowest yield (5.18 t/ha) was recorded in T 5
(water having ECe =10 dS/m).Yield loss in T 5 as compared to T1 was 17.90%.
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Fig. 9. Effect of different ECiw levels on dry matter yield of oats.

Management of brackish water for oil seed crops (sunflower-raya) production
A field study was planned to study the mitigation of negative effects of brackish water on oil seed crops through
chemical and biological amendments. Treatments were T 1 (brackish water), T2 (BW-gypsum @ 100% of water
RSC), T3 (BW-gypsum @ 50% of water RSC), T 4 (BW-H2SO4 @100% of water RSC), T5 (BW+ poultry manure
@ 10 t/ha), T6 (BW + press-mud @ 10.0 t/ha). After harvesting of raya, 2012-13, sunflower was sown in the
same field during kharif 2013. Amendments were applied according to treatment plan. Standard agronomic
practices were applied uniformly. Recommended dose of fertilizer (NPK @ 150-100-62 kg/ha) was applied.
Crop was harvested at maturity and yield parameters recorded were biomass, plant height and achene yield.
Results (Fig. 10) revealed that difference in plant height was statistically non-significant in all treatments.
Achene yield was produced maximum (2.23 t/ha) by T 2 however results were non-significant with respect to T 3,
T4, T5 and T6 while yield was significantly lowest (1.82 t/ha) in T 1 (control).
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Fig. 10. Effect of different treatments on achene yield of sunflower.

After harvesting of sunflower, raya was sown in the same field during rabi. All treatments and agronomic
practices were used according to treatment plan. Fertilizer was applied @ NPK 100-58-45 kg/ha. Raya was
sown by drill at R-R 45 cm. Plant protection measures were undertaken according to the requirement. Crop
was harvested at maturity and yield data was recorded for biomass, plant height and seed yield. The results
showed (Fig. 11) that gypsum application @ 100%, 50% H 2SO4 eq. to 50% GR of water RSC and poultry
manure @ 10 t/ha were statistically at par with each other for improving seed yield and were better than press
mud and control treatments. Highest seed yield (0.96 t/ha) was recorded in T 2 (BW + gypsum @ 100% of water
RSC) while, it was lowest (0.77 t/ha) in control.

Raya yield (t ha-1)

1.2
1
0.8
0.6
0.4
0.2
0
T1

T2

T3

T4

T5

T6

Treatments

Fig. 11. Effect of different treatments on grain yield of raya.

Sustainable use of brackish water for cotton-wheat production
A field study was conducted to study the management of deleterious effects of brackish water for sustainable
production of cotton-wheat through chemical and biological amendments. Treatments studied were T 1 (brackish
water (BW), T2 (BW + gypsum @ 100% of water RSC), T 3 (BW+H2SO4 @ 50% of water RSC), T4 (BW +
poultry manure @ 10 t/ha), T 5 (BW + press mud @ 10 t/ha). A normal field having EC e=2.10 dS/m, pHs=7.88
and SAR=8.31 (mmol/L)1/2 was selected. Amendments were applied according to treatment plan and agronomic
practices were carried out uniformly. During kharif 2013, cotton crop (cv. FH-942) was sown on 14.06.2013.
Recommended dose of fertilizer (NPK @ 150-60-50 kg/ha) was used. Plant protection measures were used
according to the required situation. There were four pickings of seed cotton and last picking was done on
03.12.2013. Yield parameters recorded were seed cotton, No. of bolls plant and boll weight (g). Results (Fig.
12) indicated that gypsum @ 100%, H2SO4eq. to 50% GR of water RSC and poultry manure @ 10 t/ha were
statistically at par with each other for improving seed cotton yield and were better than press mud and control.
However seed cotton yield was maximum (2.52 t/ha) in T 2 (BW + gypsum @ 100% of water RSC) while it was
minimum (2.19 t/ha) in control.
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Fig. 12. Effect of different treatments on seed cotton yield.

After cotton, during Rabi 2013-14, wheat (cv. Faisalabad-2008) was sown in the same field. Recommended
dose of fertilizer (NPK @ 120-110-70 kg/ha) was applied. Plant protection measures and agronomic practices
were carried out uniformly. Crop was harvested at maturity. Results (Fig. 13) showed that highest grain yield
(3.93 t/ha) was recorded in T 2 (BW + gypsum @ 100% of water RSC), however T 3, T4 and T5 also significantly
improved the grain yield and were statistically at par with each other. Lowest grain yield was obtained from
control (3.29 t/ha).
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Fig. 13. Effect of different treatments on grain yield of wheat.

Impact of brackish water irrigation on the yield of oilseed crops and soil properties
This study was planned to assess the tolerance potential of oil seed crops (sunflower and linseed) against
brackish water irrigation. A pot experiment was conducted using normal soil having EC e=2.19 dS/m, pHs=7.88
and SAR=8.31 (mmol/L)1/2. Irrigation water treatments tested were T 1 (control i.e. fit water), T 2 (ECiw2.0 d/Sm
and RSC 2.50 me/L), T3 ( ECiw2.0 d/Sm and RSC 5.0 me L), T4 (ECiw2.0 dS/m and RSC 7.0 me/L), T5
(ECiw4.0 dS/m and RSC 2.50 me/L), T6 (ECiw4.0 dS/m and RSC 5.0 me/L), T7 (ECiw4.0 dS/m and RSC 7.5
me/L), T8 (ECiw6.0 dS/m and RSC2.50 me/L), T9 (ECiw6.0 dS/m and RSC 5.0 me/L), T10 (ECiw6.0 dS/m and
RSC 7.50 me/L). Crop sunflower was grown during kharif 2013. Recommended dose of fertilizer NPK @ 150100-62 kg/ha was applied. Three plants were maintained in each pot. Yield data was recorded at maturity. Yield
parameters recorded were plant height and achene yield. The results showed that plant height ( 84.2 cm) and
achene yield ( 50.14 g/pot) was recorded maximum in control (T 1) where fit water was used for irrigation while
lowest plant height (70.8 cm) and achene yield (13.35 g/pot) was obtained from T 10 where irrigation water
having ECiw6.0 dS/mand RSC 7.50 me/L was applied. Achene yield reduction was 73.37% in T 10 with respect
to T1 (Fig.14).
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Fig. 14. Effect of different treatments of brackish water on achene yield of sunflower.

After harvest of sunflower, linseed crop was sown during rabi 2013-14 in the same pots. Recommended dose
of fertilizer (NPK@100-75-50 kg/ha) was applied. Treatments applied were same as in case of sunflower.
Three plants were maintained in each pot. Recommended agronomic practices were followed. Crop was
harvested at maturity. Yield parameters recorded were biomass and grain yield. Results (Fig. 15) showed that
there was decreasing trend in biomass and grain yield with increasing salinity- sodicity of irrigation water
applied. Highest biomass (31.86 g/pot) and grain yield (10.13 g/pot) was obtained in T 1. There was very poor
germination of seeds in T10 and all plants died after germination. So in T 10 biomass and grain yield was zero.
This was last crop of this study.

Linseed yield (g.pot-1)
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Fig. 15. Effect of different treatments of brackish water on grain yield of linseed.

Plant Nutrition Division
Nutrient management for crops in salt affected soils
Integrated phosphorus management in saline sodic soil
A field experiment was conducted in kharif 2013 to determine the best combination of organic and inorganic
fertilizer in sorghum-wheat rotation in saline sodic soil. Different treatments i.e. T 1= control (without NPK),
T2=100% inorganic P, T3= 80% inorganic P+20% organic P, T 4= 70% inorganic P+ 30% organic P, T 5= 60%
inorganic P+ 40% organic P were tested. The sources of phosphorus were SSP and press mud.
Recommended dose of fertilizer for sorghum crop was 60-60-0 NPK kg/ha. Quantities of fertilizers were applied
on P equivalent basis. N and K in the press mud were also taken into account. The soil was saline sodic in
nature (pHs 8.65, ECe 5.93 d/Sm, SAR 27.87 mmol/L, O.M 0.58%, available P 8.26 ppm and extractable K
118.43 ppm). The chemical composition of press mud was: total N 1.33%, total phosphorus 0.76% and Total
potassium 0.65%. Sorghum crop was sown in kharif, 2013. The experimental design was RCBD with four
replications, Plot size was 6 x 4m. The results (Fig. 16) showed that fertilizer application has significant effect
on sorghum fodder yield. Combination of 60% inorganic P + 40% organic P (34.50 t/ha) was statistically at par
with 100% inorganic P (34.0 t/ha) for improving sorghum fodder yield. Minimum sorghum fodder yield (16.75
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t/ha) was recorded in the control. The soil analysis after the sorghum harvest showed that salinity/sodicity
parameters decreased slightly and there was a slight increase in the organic matter and available P contents of
soil after the harvest of sorghum crop.

Fig. 16. Effect of different treatments of integrated phosphorus on sorghum fodder yield.

After the harvest of sorghum fodder, wheat crop was sown in same layout with same set of treatments. The test
variety was Inqalab-91. The results (Fig. 17) showed that combinations of 70% inorganic P+ 30% organic P
(2.96 t/ha) and 60% in organic P + 40% organic P with grain yield (3.34 t/ha) are statistically at par with
recommended dose of P for producing 3.27 t/ha grain yield. After the harvest of wheat, salinity/sodicity
parameters of soil decreased while P fertility status of the soil improved slightly in integrated phosphorus
combination treatments.

Fig. 17. Effect of different treatments of integrated phosphorus on wheat grain yield.

Response of berseem to boron application in salt affected soil
A field study was conducted to investigate the impact of applied boron on berseem and its residual effect on
succeeding sorghum fodder in moderately salt affected (pH 8.73, EC e 5.95 dS/m, SAR 31.89 (mmol/L)1/2. Six
different rates of B (0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 kg B/ha) were tested. The experimental design was RCBD
with three replications. Plot size was 6 x 4m. The results (Fig. 18) showed that maximum total berseem fodder
yield (74.50 t/ha) was observed where B was applied @ 3.0 kg/ha along with recommended dose of NPK and it
remained statistically at par with 2.5 kg ha boron salinity/sodicity parameters of soil decreased after berseem
harvest and maximum available B (0.680 mg/kg) was observed where B was applied @ 3.0 kg/ha.

Fodder yield (t ha-1)
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Fig. 18. Effect of different treatments of boron on berseem fodder yield.

Methods of potassium application to wheat crop in salt affected soil
A field experiment was planned to test the efficacy of various potassium application methods to wheat in salt
affected soil. Moderately salt affected soil (pHs 8.65, ECe 6.14 dS/m and SAR 30.43 (mmol/L)1/2 was selected.
Eight different methods of K application were tested (soil application of potassium as basal dose, soil split
application of potassium, fertigation, split application of K through fertigation, foliar sprays 1% K2SO4, foliar
spray 2% K2SO4, foliar spray 3% K2SO4 and foliar spray 4% K2SO4 3 sprays at 10 days interval starting from
booting stage of wheat). The results (Fig. 19) showed that split application of K remained superior (2.51 t/ha)
and it was statistically at par with K application as basal dose, K application through fertigation method, split
application of K through fertigation and foliar spray 4% K2SO4 3 sprays at 10 days interval starting from booting
stage of wheat. Minimum grain yield (2.22 t/ha) was recorded in the treatment where foliar sprays of 1%
K2SO4, at 10 days interval starting from booting stage of wheat were done. Soil analysis after wheat harvest
indicated better K build up in split K application treatment.

Fig. 19. Effect of different methods of potassium on wheat grain yield.

Improvement of rice yield using different zinc application methods in saline sodic soil
The availability of Zn is low in saline sodic soils due to high pH. The experiment was planned to study
improvement in Zn use efficiency using different application methods for the promotion of rice yield in saline
sodic soil. Different treatments [T 1 = control (without zinc), T2= zinc sulphate @ 12.5 kg ha, T 3= chelated zinc @
12.5 kg/ha, T4= zinc sulphate application to nursery @ 75 kg/ha, T 6 = foliar spray of 0.3% zinc (2 sprays)] were
tested on rice variety Shaheen Basmati. The field selected for the study was saline sodic in nature with pH s =
8.55, ECe= 5.38 (dS/m), SAR = 30.72 (mmol/L)1/2, OM = 0.54%, available P = 8.10 ppm, extractable K = 110.0
ppm and available Zn = 1.32 ppm. Recommended dose of NPK (110-90-60 kg /ha) was applied. Foliar spray of
0.3% zinc was done 15 and 30 days after rice transplanting. The experimental design was RCBD with four
replications. Plot size was 6 x 4m. The results (Fig. 20) showed that different methods of zinc application have
significant effect on paddy and straw yield of rice. Maximum paddy (3.42 t/ha) and straw yield (10.60 t/ha) was
recorded in the treatment where zinc sulphate was applied @ 12.5 kg/ha and it remained statistically at par with
the treatment where zinc sulphate was applied @ 75 kg/ha to nursery for producing paddy (3.26 t/ha) and straw
yield (10.13 t ha) and foliar spray of 0.3% zinc (2 spray) for producing paddy (3.29 t/ha) and straw yields (10.16
t ha). The post-harvest soil analysis showed that salinity/sodicity parameters of the soil decreased while
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available Zn content increased being maximum in the treatment where zinc sulphate @ 12.5 kg/ha was applied
to rice crop.

Fig. 20. Effect of different methods of zinc application on paddy yield.

Fertilizer requirement of bajra-lucern crop rotation during reclamation of saline-sodic soil
A field experiment was conducted in kharif 2013 to determine fertilizer requirement of bajra during reclamation
of saline-sodic soil. Different treatments [T 1 = control (without NPK), T2= 75% recommended dose (RD) of NPK,
T3 = RD of NPK, T4= 125% RD of NPK and T 5=150% RD of NPK] were tested. The soil was moderately salt
affected with (pHs 9.16, ECe 6.70 dS/m, SAR 36.34 (mmol/L)1/2 and GR = 7.30 t/ha). The RD of NPK for bajra
was 80-60-0 kg /ha. The experimental design was RCBD with three replications. Plot size was 6 x 4m. The
results (Fig. 21) indicated that increasing rates of NPK application had significant effect on bajra fodder yield.
Maximum fodder yield of bajra (32.33 t/ha) was recorded in the treatment where 150% RD of NPK was applied
and it remained statistically at par with 125% RD of NPK. Minimum fodder yield of bajra (14.50 t/ha) was
recorded in the treatment where no fertilizer was applied. The post-harvest soil analysis showed that
salinity/sodicity parameters of the soil decreased and there was slight increase in fertility parameters of soil.

Fig. 21. Effect of different treatments of NPK on fodder yield of bajra.

After the harvest of bajra crop, in the same layout lucern (Sargodha Lucern) was sown with same set of
treatments as mentioned for bajra. The RD of NPK for lucern was 25-125-0 NPK kg/ha. The results (Fig. 22)
showed that increasing rates of fertilizer application had significant effect on fodder yield of lucern. Maximum
fodder yield (75.08 t/ha) was recorded in the treatment where 150% RD of NPK was applied and it remained
statistically non-significant with 125% RD of NPK. Minimum fodder yield (26.0 t/ha) was recorded in control
treatment. After the harvest of lucern crop, soil fertility status of the soil improved slightly.
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Fig. 22. Effect of different treatments of NPK on fodder yield of lucern.

Residual effect of boron applied to berseem on sorghum fodder in saline-sodic soil
A field experiment was conducted to study the residual effect of boron applied to berseem (2012-13) on
sorghum fodder (2013). The soil was saline sodic in nature (pHs 8.73, ECe 5.83 (dS/m), SAR 22.55 (mmol/L)1/2,
OM 0.44%, available P 8.42 ppm, available K 119.53 ppm and available B 0.410 ppm. Different rates of boron
i.e control (without B), 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 kg/ha were applied to berseem crop in rabi 2012-13 and its
residual effect was studied on sorghum in kharif 2013. The RD of NPK for sorghum fodder was 60-60-0 NPK
kg/ha. Whole NP was applied at the time of sowing to sorghum fodder. The experimental design was RCBD
with three replications. The plot size was 6 x 4m. The test variety was Hegari. Maximum sorghum fodder yield
(39.0 t/ha) was observed in the treatment where B was applied @ 3.0 kg/ha and it remained statistically at par
with 2.5 kg/ha B. Minimum sorghum fodder yield (36.0 t/ha) was recorded in the treatment where no boron was
applied (Fig. 23). The post-harvest soil analysis showed that salinity/sodicity parameters of the soil decreased
and there was maximum level of available B in the treatment where B was applied @ 3.0 kg/ha.

Fig. 23. Residual effect of different rates of boron applied to berseem on sorghum fodder yield.

Fertilizer requirement of sesamum-linseed rotation during reclamation of saline sodic soil
A field experiment was conducted in kharif, 2013 to determine the fertilizer requirement of sesamum in saline
sodic soil (pHs 8.65, ECe 5.16 (dS/m), SAR 3.41 (mmol/L) 1/2 and GR @ 6.03 t/ha. Different rates of fertilizer, i.e
T1= control (without NPK), T 2= 75% RD of NPK, T3= RD of NPK, T4= 125% RD of NPK, T5= 150% RD of NPK
were applied to sesamum (Till-95). The recommended dose of NPK was 60-60-0 kg/ha. The experimental
design was RCBD with three replications. Sesamum crop failed due to standing of rain water in the field as a
result of excessive rains.
After the harvest of sesamum crop, in the same layout linseed (Chandni) was sown with same set of treatments
as mentioned for sesamum. The RD of NPK for linseed was 56-56-0 kg/ha. The crop was harvested at
maturity. The results (Fig. 24) showed that increasing rates of fertilizer application had significant effect on grain
yield of linseed. Maximum seed yield (0.566 t/ha was recorded in the treatment where 150% RD of NPK was
applied and it remained statistically non-significant with 125% recommended dose of NPK fertilizer application
rate. Minimum grain yield (0.213 t/ha) was recorded in control treatment. After the harvest of linseed crop,
fertility status of the soil was improved slightly.
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Fig. 24. Effect of different treatments of NPK on grain yield of linseed.

Agronomy Division
Agronomic interventions for abating salinity / sodicity through cultural practices
Management of saline sodic water by using different amendments and sowing techniques
This study was planned to assess the role of organic and inorganic amendments by using different sowing
techniques to mitigate the harmful effects of high RSC water on paddy yield through direct seeded rice. A
normal field was selected with pHs=8.56, ECe=2.88 d/Sm and SAR=16.70 (mmol L)1/2. Trial was laid out in split
plot design with three replications. Sub plot size was kept 4 m x 6 m. Shaheen Basmati was used as test
variety. Sowing techniques were placed in main plots whereas the soil amendments were applied in sub plots.
Sowing techniques (ridge sowing and broadcast sowing) were used in main plots while soil amendments
(gypsum on the basis of RSC of water, press mud @ 10 t/ha, and @ 20 t/ha, @ 10 t /ha and biogas slurry @ 20
t/ha) were applied. Recommended dose of fertilizer (110-90-60 NPK kg/ha) was applied to rice crop. Only
tubewell water (ECiw=1.44 dS/m, SAR= 8.06 (mmol/L)1/2 and RSC=8.40 meq/L) was used for irrigation.

Fig. 25. An over view of rice crop under brackish water irrigation treated with gypsum.

The results (Fig. 26) indicated that the highest paddy yield ( 3.82 t/ha) was recorded with broadcast sowing
where biogas slurry was applied @ 20 t/ha which was statistically at par with broadcast sowing combined with
press mud used as soil amendment applied @ 10 t/ha (3.29 t/ha).

Fig. 26. Effect of different amendments and sowing techniques on paddy yield.
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Optimization of nitrogen rates for direct seeded rice in salt affected soils
The study was carried out to investigate the best nitrogen dose for direct seeded rice crop for getting optimum
yield in salt affected soils. The basic soil analysis was pHs= 8.77, ECe = 4.10 (dS/m) and SAR 35.0
(mmol/L)1/2.The experiment was laid out in RCBD with three repeats having plot size 6m x 4 m. The treatments
used were:
T1: 120-90-60 NPK kg/ha
T2: 135-90-60 NPK kg/ha
T3: 150-90-60 NPK kg/ha
T4:165-90-60 NPK kg/ha
T5:180-90-60 NPK kg/ha.
Shaheen Basmati was used as test variety.
Results showed (Fig. 26) that the maximum paddy yield (3.93 t/ha) was obtained in T 5which was statistically at
par with T4 (3.85 t/ha) and T3 (3.67 t/ha).

Fig. 27. An over view of direct seeded rice crop with NPK @165-90-60 kg/ha.

Fig. 28. Effect of different rates of N on paddy yield in direct seeded rice.

Optimization of different fertilizer levels and sowing methods for growing bajra in salt affected soil.
The study was carried out to investigate the best fertilizer level and sowing methods for getting optimum grain
yield of bajra in salt affected soil. A salt affected field having pHs=8.70, ECe=5.20 dS/m and SAR= 35.56
(mmol/L)1/2 was selected, leveled and prepared for sowing of bajra (BS-2000). Experiment was laid out in split
plot design with three replications. Sub-plot size was kept 6 m x 4 m. Sowing methods were kept in main plots
and N rates in sub-plots. The treatments tested were: sowing methods (ridge sowing and drill sowing) and
nitrogen rates (Recommended dose (RD), 75% of RD, 125% of RD and 150% of RD). Recommended dose of
fertilizer 80-60 NP kg/ha was used. Results (Fig. 29) indicated that maximum grain yield (1.40 t/ha) was
recorded with 150% of RD in ridge sowing which was statistically at par with 125% of RD when crop was sown
on ridges (1.32 t/ha).
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Fig. 29. Effect of different rates of NPK and sowing methods on grain yield of bajra.

Effect of sowing methods and different rates of nitrogen on yield of turnip in salt affected soil
A field experiment was planned to investigate the best sowing methods and optimum fertilizer dose of nitrogen
for getting optimum yield of turnip in salt affected soil. A salt affected field having pHs 8.64
ECe 4.26 dS /m
and SAR 36.6 (mmol/L)1/2 was selected, leveled and well prepared for sowing of turnip (Purple Top).
Experiment was laid out in split plot design with three replications. Sub-plot size was kept 6 x 4 m. Sowing
methods were kept in main plots and N rates in sub-plots.
Sowing methods (ridge sowing and bed sowing) were tested in main plots while nitrogen rates (40, 60, 80 and
100 kg N/ha) were kept in sub-plots. P was applied @ 50 kg P/ha. The results (Fig. 30) indicated that the
highest turnip yield (41.820 t/ha)was found in ridge sowing with 100 kg N/ha which was at par with the
treatment where N was applied @ 80 and 60 kg N/ha giving 38.67 and 36.50 t/ha turnip yield respectively when
sown on ridges. Data also indicated that the yield is comparable when crop sown on beds (38.95 t/ha) with 100
kg N/ha.

Fig. 30. Effect of different rates of N and sowing methods on turnip yield.

Yield improvement of oilseed crops (linseed and linola) through seed priming in salt affected soils
The experiment was conducted to investigate the yield enhancement of linseed and linola with different seed
priming agents in salt affected soil. A salt affected field having pHs 8.70 ECe 4.1 (dS/m) and SAR 30.20 (mmol
L)1/2 was selected. The experiment was laid out in split plot design with three replications. Oilseed crops
(Linseed variety Chandni and Linola) were kept in main plots while seed priming methods (non- primed, CaCl2
solution (2 %), NaCl solution 2%, ascorbic acid 2% and Moringa leaf extract (MLE) 30 times diluted with
distilled water) were kept in sub-plots. Sub-plot size was kept 6 x 4m.The crop was sown with hand drill keeping
row to row distance of 30 cm.
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Fig. 31. An overview of linseed and linola crop in salt affected soil.

Results (Fig. 32) showed that the highest grain yield (0.75t/ha) was recorded in linola crop where seed priming
was done with CaCl2 solution @ 2% which was statistically at par 0.74 t/ha with ascorbic acid (2%).

Fig. 32. Effect of different treatments of seed priming on grain yield of linola and linseed.

Role of organic amendments using different sowing techniques for yield improvement of wheat in salt
affected soil
It is an established fact that organic and chemical amendments play a vital role to replace excessive
exchangeable sodium from calcareous soil. The experiment was planned to study the effectiveness of organic
amendments using different sowing techniques for getting better grain yield of wheat from salt affected soil. A
salt affected field having pHs 8.86, ECe 4.10 dS/m and SAR 32.00 (mmol L)1/2 was selected. The treatments
tested were organic amendments (FYM and press mud @ 10 t/ha each) and sowing techniques (broadcast,
drill sowing, raised bed sowing and ridge sowing).

Fig. 33. An over view of wheat crop sown on ridges in salt affected soil amended with FYM.

The results (Fig. 34) represented that the highest grain yield (3.35 t/ha) was obtained with FYM in ridge sowing
which was statistically at par with bed sowing (3.24 t/ ha) and press-mud with ridge sowing (3.24 t/ ha).
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Fig. 34. Effect of organic amendments and sowing techniques on wheat grain yield.

Effect of different sowing methods and nitrogen levels on fodder yield of oat in salt affected soil
Oat is an important fodder crop in irrigated and rainfed conditions. Oat can provide green fodder in emergency
to tide over the scarcity period. The experiment was designed to see the best method of sowing and optimum
level of nitrogen to obtain better fodder yield in salt affected soil. A field having pH s =8.68, ECe= 4.50 dS/m and
SAR= 30.49 (mmol/L)1/2 was selected.

Fig. 35. An overview of oat crop in salt affected soil with drill sowing method.

The study was laid out in split plot design with three replications. Sowing methods (drill sowing and broadcast
sowing) were kept in main plots and nitrogen levels (Recommended dose (RD), 75% N of RD, 125% N of RD
and 150% N of RD) were applied in sub-plots. Recommended dose of fertilizer was 150-85-60 kg NPK /ha and
oat variety S-2000 was used. Sub plot size was 4 m x 6m. The results (Fig. 36) showed that maximum fodder
yield (53.40 t/ha) was produced by the treatment where oat crop was sown with drill and fertilizer was applied
@ 150% N of RD which was at par with fertilizer @ 125 % N of RD in drill sowing (52.80 t/ha).

Fig. 36. Effect of different rates of N and sowing methods on oat fodder yield.

Response of onion to different nitrogen levels and method of transplanting in moderately salt affected
soil
The experiment was carried out to determine the best dose of nitrogen and method of transplanting in
moderately salt affected soil. The field having pH s = 8.60, ECe= 4.05 (dS/m) and SAR= 30.65 (mmol/L)1/2 was
selected, leveled and well prepared for transplanting of onion crop. The study was laid out in split plot design
with three replications. Row to row and plant to plant distance were maintained 45 cm and 22 cm respectively.
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Onion Phulkara variety was used. Plot size was kept 4m x 6m. Methods of transplanting (ridge transplanting
and raised bed transplanting) were kept in main plots while, nitrogen levels (Recommended dose (90-90-60
NPK kg/ha), 75% N of RD, 125% N of RD and 150% N of RD were applied in sub-plots.

Fig. 37. An overview of onion crop transplanted on ridges, applied with 150% N of recommended dose.

Results (Fig. 38) showed that the maximum bulb yield (7.43 t/ha) was recorded in ridge transplanting with
fertilizer applied @ 150% N of RD. Ridge transplanting method gave better bulb yield (6.89 t/ha) compared with
bed transplanting method (6.56 t/ha).

Fig. 38. Effect of different rates of N and methods of transplanting on bulb yield of onion.

Management of saline sodic water by using different amendments and sowing techniques
The study was planned to assess the role of organic and inorganic amendments by using different sowing
techniques to mitigate the harmful effects of high RSC water on yield of wheat crop. A normal field was
selected with pHs 8.56, ECe 2.88 (dS/m) and SAR 16.70 (mmol L) 1/2. The experiment was laid out in split plot
design having three replications. Sub plot size was kept 6 x 4 m. Wheat variety Faisalabad-2008 was used as
test variety. Sowing techniques (ridge sowing and broadcast sowing) were placed in main plots while, the soil
amendments (gypsum on the basis of RSC of water, press mud @ 10 t/ha, press mud @ 20 t/ha, biogas slurry
@ 10 t/ha and Biogas slurry @ 20 t/ha) were applied in sub plots. Recommended dose of fertilizer (120-110-70
NPK kg/ha-) was applied to wheat crop.

Fig. 39. An overview of wheat crop amended with gypsum to manage deleterious effect of brackish water in broadcast
sowing method.
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The results (Fig. 40) depicted that the highest grain yield (3.35 t/ha) was recorded with ridge sowing where
biogas slurry was applied @ 20 t/ha which was statistically at par with ridge sowing combined with press mud
used as soil amendment (3.29 t/ha) and was also at par with biogas slurry used @ 20 t/ha in broadcast sowing
(3.15 t/ha). Biogas slurry used @ 20 t /ha with ridge sowing was proved to be the best technique for the
management of saline sodic water for better grain yield in wheat crop.

Fig. 40. Effect of different amendments and sowing techniques on grain wheat yield.

Economic Botany Division
Screening of salt tolerant plant material
Screening of rice (Oryza sativa) advance lines
Rice salt tolerant advance lines (fine rice) PB-95, SRI-12, T05, 1121, SRI-13 and check entries Basmati-515
and Shaheen Basmati and SRIc-10-1, SRIc-10-2, SRIc-10-7, SRIc-10-8 and check entries NIAB IRRI-9 and
KSK-282 (coarse rice) are grown in the four artificially constructed blocks having salinity ranges EC 1.32 - 6.81
dS/m and SAR 14.25-36.59 (mmol/L)1/2 in CRD fashion. Recommended cultural practices were carried out. in
fine rice group (Fig. 41) PB-95 out yielded with grain yield 4.09, 3.25, 1.64 and 1.19 t/ha in all four salinity
blocks followed by check Shaheen Basmati with grain yield3.76, 3.14, 1.62 and 1.13 t/ha respectively. In coarse
rice group (Fig. 42) SRIc-10-8 (4.99 t/ha) out yielded in 1st block [EC 1.32 dS/m and SAR 14.25 (mmol/L)1/2]
followed by SRIc-10-1(4.86 t/ha), in 2nd block [EC 5.30 d/Sm and SAR 25.67(mmol/L)1/2] SRIc-10-1 and KSK282 with grain yield 3.62 t/ha was on top followed by SRIc-10-8 (3.47 t/ha) , in 3rd block [EC 6.24 dS/m and
SAR 32.75 (mmol/L)1/2] SRIc-10-8 (1.98 t/ha) and in 4th block [EC 6.81 dS/m and SAR 36.59 (mmol/L)1/2] SRI10-1 (1.55 t/ha) outyielded all followed by IRRI-9 (1.45 t/ha).

Fig. 41. Salinity tolerance of fine rice varieties/lines.
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Fig. 42. Salinity tolerance of coarse rice varieties/lines.

Screening of sorghum (Sorghum bicolor) varieties/advanced lines
Sorghum advanced lines and varieties i.e. JS-263, JS-2002, Hegari, Sorghum-2011, PVK-801, PVK-65130,
PVK-65174, No. 5017 and BM-720 were grown in four artificially constructed blocks having salinity ranges EC
2.41-11.34 dS/m and SAR 11.67-43.68 (mmol/L)1/2 in CRD fashion. Recommended cultural practices were
carried out. Results (Fig. 43) indicated that Hegari (56.77 t/ha) out yielded in 1st block [EC 2.41 dS/m and SAR
11.67 (mmol/L)1/2] followed by PVK-65130 (52.71), in 2nd block [EC 7.92 dS/m and SAR 24.37(mmol/L)1/2] and
3rd block [EC 9.78 dS /m and SAR 33.56 (mmol/L)1/2]. Hegari was also on top with fodder yield 45.56 and 26.51
t /ha but followed by Sorghum-2011 (44.84 and 26.43 t/ha) and in 4th block [EC 11.34 dS/m and SAR 43.68
(mmol/L)1/2] Sorghum-2011 was on top (7.13 t/ha) followed by Hegari (6.67 t/ha).

Fig. 43. Salinity tolerance of sorghum varieties /lines.

Production of BNS and pre-basic seed of Shaheen Basmati
Forty single panicles uniform in height, flowering, maturity and other traits true to the original characteristics
were selected from pre basic field to raise plant to row progenies. At maturity 9 uniform progeny lines were
selected. Crop was harvested for pre basic seed and about 5 kg pre-basic seed was produced.
Yield trial of promising wheat (Triticum aestivum) lines/genotypes
Wheat advanced lines, SIS-12, SIS-13, SIS-27, SIS-32 and 14S1P1 were grown in comparison with wheat
varieties Galaxy and Lasani in field having medium salinity and sodicity [pH 8.63, EC 7.64 dS/m and SAR 27.19
(mmol/L)1/2]. Recommended cultural practices were carried out. Results (Fig. 44) indicated that wheat line SIS12 (3.01 t/ha) outyielded the others (3.01 t/ha) followed by SIS-13 (2.97 t/ha).
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Fig.44. Wheat grain yield of different wheat varieties /lines at medium salinity level.

Wheat (Triticum aestivum), oat (Avena sativa) and barley (Hordium vulgare) germplasm screening in
saline sodic soil
Ten entries of wheat, ten of oat and six of barley were grown in three artificially constructed salinity blocks
having salinity ranges pH 8.62-8.71, EC 2.32-17.62 dS/m and SAR 12.17-39.47 (mmol/L)1/2 in CRD fashion. In
wheat SIS-12 outyielded (2.99 t/ha) other lines followed by SIS-13 (2.53 t/ha) and Galaxy (2.28 t/ha). In Oat,
CK-1 (3.46 and1.84 t/ha) gave the highest yield followed by check S-2000 (3.30 and 1.66 t/ha) (Fig. 45). In
barley Ishi was on top with grain yield 3.53 and 2.73 t/ha followed by Haider-93 (3.48 and 2.59 t/ha) (Fig. 46).

Fig. 45. Grain yield of different oats advanced lines at different salinity levels.

Fig. 46. Grain yield of different barley advanced lines at different salinity levels.

National uniform wheat yield trial
SSRI received NUYT material from National Wheat Coordinator consist of 40 entries for screening and
evaluation. Material was sown in medium salinity and sodicity [pH 8.53 EC 7.56 dS/m and SAR 29.04
(mmol/L)1/2] in RCBD design and all cultural practices carried out. Entry No. 24 out-yielded all by producing
(1.81 t/ha) followed by entry numbers 18 and 27 (1.80 t/ha) (Fig. 47).
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Fig. 47. Yield performance of NUWYT lines at medium salinity level.

Agricultural Engineering Division

Sorghum fodder yield (t ha-1)

Effect of different tillage implements and gypsum for fodder production using high RSC water
The trial was conducted to find out the best tillage implement and rate of gypsum for obtaining maximum fodder
yield of sorghum-berseem using high RSC water. The basic soil analysis of the field selected for this
experiment was pHs = 9.18, ECe= 5.37 dS/m, SAR = 34.01 (mmol/L)1/2, GR = 7.75t/ha. The treatments were;
T1: cultivator (twice), T2: modified chisel plough (twice), T 3: chisel plough (twice), T4: modified chisel plough
(twice) + gypsum application @ 100% GR of soil, T5: modified chisel plough (twice) + gypsum application @
50% GR of soil, T6: chisel plough (twice)+gypsum application @ 100% GR of soil, T 7: modified chisel plough
(twice)+gypsum application @ 50% GR of soil. The results (Fig. 48a and b) showed that fodder yield both in
sorghum and berseem was higher than control in all other treatments. Maximum fodder yield of sorghum (38.33
t/ha) and berseem (63.70 t/ha) was recorded with modified chisel plough (twice) + gypsum @ 100%GR of soil
and it remained statistically significant with all other treatments, whereas minimum fodder yield of sorghum
(20.00 t/ha) and berseem (47.93 t/ha) was recorded with control treatment.
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Fig. 48a. Sorghum fodder yield under different tillage practices.
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Fig. 48b. Berseem fodder yield under different tillage practices
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Sesbania (green manure) decomposition enhancement with different tillage techniques in salt affected
soil
The objective of this experiment was to develop the best technique for decomposition of sesbania (green
manure) with/without urea fertilizer and tillage implements in saline sodic soil. The basic soil analysis of the
field selected for this experiment was pHs = 8.90, ECe= 6.50 dS/m, SAR = 45.70 (mmol/L)1/2, BD = 1.48 Mg m-3,
HC = 0.47 cm/hr, GR = 7.50 t/ha. The implements used in the study were; (1) cultivator + planking (2) Disc
harrow (3) rotavator, whereas fertilizer levels were (1) urea 40 kg/ha (2) urea 0 kg/ha. Sesbania was sown
before every rice crop and it was incorporated in soil after 40 days of sowing. Rice-wheat crop rotation was
followed in the same field. Trial was concluded after three years of successful execution. Results (Fig. 49 and
50) showed that paddy yield and wheat grain yield were higher than control in all other treatments. Maximum
yield (paddy 3.21 t/ha and wheat 3.19 t/ha) was observed in treatment where disk harrow was used with 40
kg/ha Urea and this treatment remained statistically significant with cultivator + planking and rotavator.
Minimum paddy (2.22 t/ha) and wheat grain yield (2.23 t/ha) was recorded with control + planking without urea.

Fig. 49. Wheat grain yield with different tillage practices.

Fig. 50. Paddy yield with different tillage practices.
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Overview
Insect pests play a pivotal role to reduce the yield of different crops, fruits and vegetables. Entomological
research institute, Faisalabad is primarily concerned to conduct the research trials on recent entomological
problems faced by farming community. The main focus of the institute is to control the insect pests by using
cultural, physical, mechanical and biological control methods with least and judicial use of chemicals. IPM of
different field, forage and horticultural crops are being evolved in the institute by combining different methods of
control especially the use of botanicals to reduce the health hazards and other environmental problems. The
ERI has been providing the advisory services to the farmers regarding their insect pests problem and their
control through electronic and print media to overcome the problem.
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Insect Pests of Cotton
Screening of coded cotton genotypes against insect pest complex and CLCV incidence at
Faisalabad:
Forty nine coded genotypes were sown in the Entomological Research Institute, Faisalabad. The
experiment was laid out in RCB design having three repeats. Whitefly, jassid, aphid and thrips population
was recorded from 15 leaves of 15 plants selected at random from upper, middle and lower portions of
plants while dusky cotton bug (DCB) and red cotton bug population per plant was recorded basis. Larval
population of armyworm was recorded from five randomly selected plants per plot. Physio-morphic
characters as hair density at midrib (cm-1), vein (cm-1) and hair density Leaf lamina (cm-2) were also
recorded.
Maximum whitefly (1.99/leaf), jassid (2.94/leaf), thrips (3.02/leaf) population, DCB (13.40/boll), army worm
infestation (2.10%), spotted bollworm infestation (0.90%) and pink bollworm infestation (0.10%) was
observed on V34, V24, V18, V15, V17, V1 and V29, respectively. Minimum whitefly (0.76/leaf), jassid
(0.86/leaf), thrips (0.99/leaf) population and DCB (1.82/boll) was observed on V18, V16, V6 and V22
respectively.
At Vehari: Maximum mealybug/10 cm twig (33.6), whitefly/leaf (13.47), CLCV (66.60%), thrips/leaf (7.32),
jassid/leaf (4.45), army worm (29.97%), DCB/boll (17.32), RCB/plant (6.00), spotted bollworm (0.70%) and
pink bollworm (0.10%) was observed on V4, V6, V20, V24, V21, V23, V33, V25, V15 and V19, respectively.
Minimum mealybug/10 cm twig (0.00) was observed on genotypes V7-8, V10-29, V32-34, V43 and V45.
Minimum whitefly/leaf (2.30), CLCV (21.47%), thrips/Leaf (1.01), jassid/leaf (1.02), army worm (0.00%) and
DCB/boll (4.55) was observed on V15, v23, V26, v40, V19 and V11, respectively.
Efficacy of New Insecticides against
Dusky cotton bug (Oxycarenus laetus):
Eleven insecticides viz Lasenta 80 WDG (Imidacloprid+Fipronil), Confidor 200 SL

Fig. 1. Dusky cotton bug attack on cotton.

(Imidacloprid), Tender10% EC (Bifenthrin), Advantage 20% EC (Carbosulfan), Pirate 36% EC
(Chlorfenapyr) Bruce 10.8% EC (Pyriproxyfen), Rani 20 SP (Acetamioprid), Actara 25 WG (Thiamethoxam),
Coragen 20% SC (Chlorantraniliprole), Polo 50% SC (Diafenthiuron), Win 20% EW (Cypermethrin) were
tested against DCB (Oxycarenus laetus). (Fig .1)The data were recorded after 24, 48, 72 hrs and 7 days of
spray application.
Maximum mortality was recorded in Win 20% EW (Cypermethrin) and Tender 10% EC (Bifenthrin) (82.45%
and 81.15%) after 72hrs of spray application and Lasenta 80 WDG (Imidacloprid+Fipronil) and Win 20%
EW (Cypermethrin) gave (85.51% and 80.09 %) after 7 days of application. While minimum mortality was
recorded in Bruce 10.8% EC (Pyriproxyfen) and Polo 50% SC (Diafenthiuron) (23.12% and 29.20%) after
72hrs of spray application.
Control of RCB (Dysdercus spp.) by flooding method.
Cotton crop was sown in the area of Cotton Research Institute, Faisalabad, in RCB. design, having three
repeats with a plot size of 75 x 25 sq ft. Six treatments along with check were applied with irrigation water
by using surgical drip. Red cotton bug population was recorded before and after 3 and 7 days of flooding by
irrigation water from 5 randomly selected units of 1m 2 per plot from the soil surface below the plant debris.
Chlorpyriphos 40EC gave maximum mortality (92.97%) and (90.73%) of RCB at 72 hours after application
(HAA) and days after application (DAA) while minimum mortality (8.88%) and (16.97%) was observed in
plot flooded with simple irrigated water after 72 hours and 7days of application.
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Exploration of breeding places of red cotton bug
The experiment was conducted at Cotton Research Station, Multan. There were 4 treatments i.e. sides of
weedy water channel, cracks on beds of ridge sown cotton, under leaves on beds of ridge sown cotton and
border around the cotton crop. The cotton crop was surveyed weekly during crop season and checked
whole the areas for determination of breeding places on the emergence of 1st instar nymphs. Ridges of
cotton 10 x 2.5 feet at 5 different places, weedy water channels 10 x 2.5 feet at 5 different places, electricity
polls situated within the boundary walls were observed for the emergence of 1st instars nymphs of red
cotton bug at weekly intervals. There were 5 replications under RCBD. The data was compiled and
analyzed by statistics and the means were separated by using Tukey HSD.
The data revealed that more 1st instar nymphs were coming out i.e 3.40 and 3.20 per 10 x 2.5 feet area
from beds of ridge sown cotton and from the cracks present on beds of ridge sown cotton statistically
similar to sides of weedy water channels. Less number of 1st instar nymphs breeding places were recorded
on border around the cotton crop i.e. 0.8 per 10 x 2.5 feet area.
During cotton season the RCB breed in cracks, under leaves found on beds of ridge sown cotton. Some
places were found on sides of weedy water channel. So to overcome this pest the water channels and
ridges should be kept clean.
Insect Pests of Wheat
Effect of different morphological characters on aphid population on wheat crop
Thirteen wheat varieties were sown at Entomological Research Institute, AARI Faisalabad. Maximum
population of aphid (26.34 per tiller) was recorded on Shafaq-06 and the lowest aphid (12.55) was observed
on V- 9114. The highest Coccinellid population was 4.06/5tillers on V-9087. The lowest population of
Coccinellid 2.53 was observed on Gandam NN 1. The highest chrysoperla population (0.33/5 tillers), was
recorded on V-9087 and the lowest (0.000) was recorded on V-9384. The highest syrphid population
(1.75/5 tillers) was recorded on 9082 and the lowest (20/5 tillers) on V-9172. When correlation was
calculated with aphid population and Coccinellid beetles and it was observed that negtive but nonsignificant
correlation between Coccinellid beetle and aphid population was observed during the season. Its value was
0.2875 and physiomorphic characters were also studied that show non-significant value with aphid
population.

Fig. 2. Population of aphid on wheat.

Varietal screening of wheat against aphid and beneficial insect fauna
Study was conducted to screen 13 wheat varieties based on population density of aphids and beneficial
fauna in Punjab, Pakistan during 2013-14. The data regarding aphid was recorded on per tiller bases while
the population of natural enemies was counted per five tillers at weekly interval. The aphid population was
maximum (27.00 per tiller) on Shafaq and was minimum (12.56 per tiller) on 9114. The natural enemies
(predators) appeared during second week of March and began to increase as the aphid population
developed. The highest Coccinellid, Chrysoperla and Syrphid-fly were found during the fourth week of
March, and they controlled aphid population successfully and lowered it from 57.00 per tiller to zero.
The maximum population of coccinellid was 4.06/tiller on V-9087 and minimum (2.53/tiller) on Gandam NN1. The maximum population of chrysoperla was 0.33/tiller on V- 9087 and minimum was zero on V-9384.
The maximum population of syrphid was 1.75/tiller on V- 9087 and minimum was 0.20 tiller on V-9172.
Studies on population dynamics of wheat aphid in relation to weather factors
Wheat crop sown at Entomological Research Institute, AARI Faisalabad on 12-11-2013, was kept under
observation throughout the season to record fluctuation of wheat aphid and its predators. The data
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regarding aphid was recorded on per tiller basis while the population of natural enemies were counted per
plant bases at weekly interval (Fig. 3). Aphid increase gradually and during 3rd week of March the aphid
population was 28.56 per tiller when maximum temperature was 28.5 ˚C and relative humidity at 8 am was
76%. During the Ist week of April when temperature increased and crop began to mature the aphid
population vertically decreased to 0.32 per tiller and maximum temperature was 30 ˚C with RH at 8 am
76.42%. The natural enemies (predators) appear during fourth week of February and they began to
increase as the aphid population increased.

Fig. 3. Attack of aphid on wheat.

The highest Coccinellid, Chrysoperla and Syrphid-fly were found during the fourth week of March, and they
controlled aphid population successfully and lowered it from 28.56 0.32 per tiller. At that time Coccinellirla
was 12 per plant, Chrysoped was 0.5 per plant and Syrphid-fly 3.50 per plant.
Insect pests of sugarcane
Varietal screening of different advanced lines of sugarcane against SSB
Screening of different advanced lines of sugarcane against sugarcane black bug (SSB) was done at
research area of SRI, Faisalabad by observing 10 leaf sheaths of each line per plot. The trial was
conducted in RCB design with three replications. Out of 27 varieties/lines. S-206-US-272, S-206-US-469, S
2008-AVS-130, S-2008 AVS-133 had the lowest SBB population (0.76 -0.79/leaf sheath) while the highest
population (2.46 to 3.58/leaf sheath) was observed on S2006-US-658, S2007-AVS-59, S-2007-Sp-576,
CPF-247 and S-2008-AVS 195.
Comparative incidence of borers complex and pyrilla on different advanced lines of sugarcane
Incidence of borers complex and pyrilla (Fig. 4) on different advanced lines of sugarcane was studied by
recording borers infestation at tillering stage and at harvesting stage. Out of 13 sugarcane varieties/ lines
the lowest borer attack (0.35%) was recorded on HSF240 and it was statistically by at par with CPF 247
(1.50%)
while, the highest borer infestation (8.63%) was observed on S2008-AVS-172 and it was
statistically at par with S-2008-AVS-129 and S-2008-AVS-138 (6.81%).

Fig. 4. Nymph of sugarcan pyrilla.

Insect Pests of Vegetables
Screening of tomato genotypes against insect pests
Fifteen different tomato genotypes (8506, 8517, LITTH-611, LITTH-623, LITTH-642, SAHEL F1, 7053,
9078, 9106, 10180, LTH-177, LTH-204, LTH-218, NAQEEB) were screened out against insect pests. Aphid
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population was recorded from 15 randomly selected upper, middle and lower leaves of 15 plants per plot.
Attack of fruit borer was recorded by examining all healthy and infested fruits of 5 randomly selected plants
per plot. Physiomorphic characters as Thickness of leaf lamina (mm), hair density at leaf (cm 2) and stem
diameter (cm) were also recorded. The data revealed that maximum fruit borer infestation (8.04 %) was
recorded on 9106 while, minimum on LITTH-623 (2.32%), in case of aphid population, maximum (1.91/
leaf) was again recorded in NAQEEB, while minimum (0.73/leaf) in 9106.
Aphid population was found to be non-significantly, positively correlated with the leaf hair length and leaf
thickness and negatively correlated to hair density and leaf area of tomato plants. Fruit borer damage
percentage infestation was negatively correlated non-significantly with leaf area, hair density and hair length
but positively correlated with leaf thickness of tomato plants.
Evaluation of different chemical and non-chemical measures against thrips on onion crop
The experiment comprised treatments of plant extracts kanair (Nerium indicum) and akk (Calotropis
procera) and seed extract of dhatura (Datura stramonium), and insecticides (Imidacloprid (Confidor 200SL),
Imidacloprid + Fipronil (lasenta 80WG), Chlorfenapyr (foxal 36SC, foxal 50WDG) were used against thrips
on onion. The results
Fig. 5. Percentage reduction of thrips by applying different chemical
and non-chemical treatments.
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revealed that after 72 hours, maximum population
reduction was observed in Imidacloprid + Fipronil 80WG
(96.91%) followed by Chlorfenapyr 50WDG (92.29%),
Chlorfenapyr 36SC (86.88%) and Imidacloprid 200SL
(82.67%), respectively. Minimum reduction in population
was observed in plot where akk leaf extract (9.67%) was
applied after 7 days of application and maximum thrips
population was observed in control plot (Fig. 5).

Efficacy of plant extract/botanicals against aphids on
potato crop
The experiment was conducted in the research area of
Virology Section, Faisalabad. Trial was laid out in RCBD with three replicates. Treatments were applied on
pest appearance. Data regarding pest population was recorded by observing 15 leaves/plot before and
after 24, 72 and 168 hrs of treatment application (Fig .6).The results revealed that maximum population
reduction was observed in treatment Spirotetramate (68.5%) followed by dhatura leaf extract (37.3%) and
neem leaf extract (34.4%) while minimum population reduction was observed in akk leaf extract 28.3% and
tobacco leaf extract 30.4% respectively.
pre treatment 7-days

Fig. 6. Aphid population on potato crop.

Screening of different pea varieties against insect pests (pea aphid and pea leaf minor)
Seven genotypes of peas viz. DP-09-33, DP-09-08, DP-09-22, DP-09-07, PF-400, NO-26 and DP-11-1
were sown in the field area of Entomological Research Institute, Faisalabad, Pakistan during 2014 following
RCBD with three repeats. The objective was to study varietal variation and interaction between insect pests
and weather factors. The genotype DP-11-1 was found comparatively more susceptible with maximum
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aphids population (6.1430/plant) while, PF-400 proved as more resistant with minimum population
(1.9818/plant). The peak population of the pest was observed on March 14 (7.75/plant). Genotype DP-0933 was comparatively more susceptible with maximum population (5.3033 % infested leaves by leaf miner)
and DP-09-08, DP-09-22, PF-400, NO-267 and DP-11-1were resistant with minimum population (0.00%
infested leaves by leaf miner) to leaf miner. The % infestation of pea leaf miner reached to peak levels on
March 21 (7.52% infested leaves by leaf miner). The correlation between aphid population per plant and
weather factors was significant and positive with minimum and maximum temperature, in case of leaf miner
it was positive and significant with maximum temperature.
Beekeeping and Hill Fruits Pests
Effect of essential oil for the control of honeybee mite
Present experiment was conducted to determine the most suitable essential oil for the control of bee mite.
Twelve bee colonies of same population were selected at random. Different treatment viz. T1 (Citronella oil
(25 drops add in one liter sugar syrup), T 2 (Eucalyptus oil (25 drops add in one liter sugar syrup), T 3
(Peppermint oil (25 drops add in one liter sugar syrup), T 4 (control) were applied one at 10 days interval.
Pre-treatment data of 50 honeybees taken out from each colony were put in bottle containing tap water and
then populations of mite were counted. Post treatment data was recorded after 24 hours of treatment
application by taking out 50 honeybees as per procedure mentioned in pre-treatment. Data regarding
reduced percentage of mite population was worked out for comparison. The data depicted that T 1 was
found the most effective (57.14% reduction in bee mite population) followed by T3 (44.45%) and T2
(27.78%).
Studies on different control measures against snails
The experiment was conducted to control snails and four different treatments (T1 = Metaldehyde (2.5%) @
5 kg/ha, T2 = copper foil @ 1 foot high around/tree, T 3 = sugar water + yeast bait (1:1) @ 1/2 L /10 plants,
T4 = control were applied using RCBD with four replications having plot size of 3 × 9. Before application of
treatment the pre-treatment data of number of snails/plant was obtained. The post treatment data was
obtained fortnightly by counting of snails. The percentage decrease/increase in number of snails (number of
snails before treatment-number of snail after treatment x 100) was worked but results depicted that the snail
population responded to different treatments in dissimilar way. There was a significant difference in
effectiveness among treatments. The data recorded over a period of six months indicated that the control
measures were effective against snail’s population to a significant level. The control measures have
showed more than 50% efficient control over T4. The most effective control measure was Metaldehyde
2.5% @ 5kg/ha with 52.20 % control followed by copper foil 38.66%. Results for sugar solution + yeast
based bait remained low (34.06 %). The possible reason could be weather situations which cause different
levels of yeast activity and mobility of its fumes. While copper foil also proved to be a good control measure
to some extent.
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Overview
Diseases are causing colossal losses in the agriculture sector. The impact is variable in different
ecological zones /conditions. The actual benefit of the farmers/country cannot be quantified, as it
will vary according to the severity of the disease in various agricultural crops. By the use of
technology developed at the Plant Pathology Research Institute, effect of diseases on crops,
vegetables and fruit plants can be reduced and 5-10% yield may be increased. With the increased
production of crops/vegetables and fruits, farmers standard of living will be raised and country
become prosperous. During 2009 the Plant Protection Institute was renamed as Plant Pathology
Research Institute. Now Plant Pathology Research Institute (PPRI), Faisalabad is mainly working on
all possible control measures of plant diseases of economic importance through genetic resistance,
biological, cultural and chemical means and their integrated approach. The main objectives of PPRI
are to conduct diagnostic studies on the causes of plant diseases, management of plant diseases,
virus free seed production of newly approved potato varieties and identification of disease resistant
sources in advanced breeding material. Similarly imparting training in modern techniques of plant
protection to in-service Agri. Extension personnel, sugar mill’s field staff and other stake holders.
Testing of new chemicals for control of plant diseases and weeds are also included in the mandate
of the Institute. Plant Pathology Section, Plant Virology Section, Pest Control Training Division and
Pest Management Division are also working under the umbrella of Plant pathology Research
Institute Faisalabad.
Achievements
During the year 2013-14
achievements were made.

following

for disease pathogens attack and management
tactics has given to the farmers.
Genetic resistance in crops germplams against
diseases
Generated information will help plant breeders in
developing disease resistant crop varieties.

salient

 304 personnel from Agriculture Extension Wing,
sugar mills field staff and various stakeholders
were trained in modern plant protection
technologies
 65 different fungicides, 9 various herbicides
and 3 different plant extracts were evaluated
against various crops diseases, weeds and
insect pests at research area and at farmer’s
fields. Mostly were found effective.
 After the conformation through DAS -ELISA,
47015 mini tubers of different potato varieties
were obtained
 10900 kg virus free pre-basic seed of 5 potato
varieties was produced.
 Out of 892, only 193 varieties/lines/ hybrids of
various crops have been found resistant/tolerant
against spreading diseases of various crops.
 223 disease samples of various crops were
received from farmers community and analyzed

Wheat Rusts
During the cropping season screening of wheat
advance lines and cultivar was conducted at
research area of Plant Pathology Research
Institute, Faisalabad. The rust severity and
response was recorded by the modified Cobb’s
scale described by Peterson et al. (1948).
Among 57 bread wheat entries, 34 lines were
rated as resistant to yellow rust (YR) and 42
entries against leaf rust (LR). Entries showing
rust rating upto 30 MRMS under stress
condition were selected for next year study
under natural conditions.
Loose smut
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Onion

Ninety five varieties/lines were artificially inoculated
with fresh spore suspension of Ustilago tritici at
pre-anthesis stage by using hypodermal syringe
method. The seed of inoculated material was sown
during 2013-14. Three varieties/lines (V-ENO-310,
Pasban-90 and 09B9110) were found resistant.

Downy mildew
Onion varieties sown in the field were artificially
inoculated with fresh spores suspension of the
Pernospora destructor. Among 21 varieties/lines
tested, four (Red moon, Vrio-1, Red Imposta (1)
and Desi large) were found moderately resistant
against the disease.

Karnal bunt
Fresh culture suspension was prepared from
bunted wheat grains. Eighty nine varieties/lines
were inoculated on last week of February, 2014 at
booting stage by syringe method. The data on the
basis of infected/bunted grains of each variety/line
were recorded at maturity. 20 varieties/ lines viz.
10031, 11153, 11154, 09BT043, 10B9346, 09136,
10BT002, Uqab-2000, 11172, 08314, BWP2000,
BWP97, Parwaz94, Sehar-2006, Aas-2011,
WH542, Borlaog95, Miraj-2008, NW-7-24 and NW1-20 were found resistant.

Tomato
Late blight
During 2013-14, 32 hybrids were artificially
inoculated with fresh spores suspension of
Phytophthora infestan. The data revealed that
there was significant variation in disease response
in all the cultivars. 13 hybrids i.e. Litth-572, Litth584, Litth-611, Litth-623, Litth-642, Litth-695, Litth697, Litth-698, Litth-700, Litth-701, Litth-703, Litth706 and Litth-707 were found resistant against the
disease.

Barseem
Stem rot (Sclerotinia trifoliourm)
Eight varieties/lines of barseem were sown in sick
field to determine their performance against stem
rot (Sclerotinia trifoliorum). Sclerotia of the
pathogen @ 100 Sclerotia/ m 2 were added in sick
field. All agronomic practices were adopted. During
two year studies, Super Faisalabad was found
moderately resistant against the disease.

Root knot Nematode
Nursery of different lines/varieties (24 entries)
along with susceptible check entries (VRIT-10-7,
VRIT-10-35 and Moneymaker) were transplanted in
sick field. The data was recorded by counting
number of knots/galls per plant after 12 weeks of
transplantation of tomato seedlings. Among 24
varieties/lines tested, 2 (VRIT-10-22, VRIT-10-29)
were found resistant against the disease.

Bitter gourd
Myrothecium leaf spot
Thirteen varieties/lines of bitter gourd were sown at
research area to determine their performance
against Myrothecium leaf spot. Seed were
inoculated with the culture of Myrothecium roridum
before sowing. The disease was produced
artificially by spraying the inoculum of the pathogen
in month of August. During studies, 2 varieties/
lines viz. HBG-153, BSS-616 were found resistant
against the disease.

Peas
Powdery mildew (Erysiphe polygoni) Among 29
varieties/lines
tested;
two
(Pea-09)
and
Ambassidar) were found resistant against the
disease.
Collar rot (Phytophthora megasperma)
Among 27 varieties/lines tested; 10 (Winner,
Melfor, Climax, Marvel Pois, Meteor No. 3, 200140, Parker, GRW-45, Limak Pak, Jumass-555)
were found resistant against the disease.

Cotton
Bacterial blight
Twenty Eight cotton varieties/lines were screened
against the disease. Inoculum were sprayed on test
entries. Data were recorded according to Dye 8
Smith 2009. Five test entries (NIBGEE 314, NIAB
9811, NIAB 112, BH 186, and desi cotton) were
found resistant.

Mash

Cotton leaf curl virus (CLCuV)
Fourteen varieties/lines of cotton were evaluated
against (CLCuV). These varieties/ lines include V1
to V10, NIBGE-6, NIBGE-7, SITAR-13 and SITAR14. All of them found to be susceptible to CLCuV.

Mung

Collar rot (Phytophthora megasperma)
Among 40 varieties/lines tested, 8 (6036-7,4CM716, M8005, 10CM-701, 10CM-702, 11CM-703,
11CM-706, 11CM-707) were found moderately
resistant against the disease.

Collar Rot (Phytophthora megasperma)
Among 55 varieties/ lines tested, 13 (01001,
01002, 01005, 01011, 08009, 07008,
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Citrus

08007, 08010, 08011, BRM-351, BRM-303, 00TM3, 00TM-10) were found moderately resistant
against the disease.

Citrus Tristiza Closterovirus (CTV)
Total 200 samples were collected from UAF square
No. 09 and Plant Virology/Section, AARI,
Faisalabad. Only 19 samples out of 200 were
found to be infected with CTV.

Mungbean yellow mosaic virus (MYMV)
All of them found to be highly susceptible to
mungbean yellow mosaic virus.
Lentil Rust
Varieties/lines received from NIAB and PRI,
Faisalabad were sown at Kot Nainan to
determine their performance against rust under
natural
field
conditions.
Among
63
varieties/lines tested four (12012, 12025, 12099
and 12108) were found resistant against the
disease.
Collar rot (Phytophthora megasperma)
Among 63 varieties/lines tested 26 (12004, 12005,
12012, 12016, 12030, 12031, 12051, 12053, 12062,
12068,12099, 12100, 12104, 12105, 12106, 12107,
12110, 12137, 12143, 12144, 12161, 12188, 12191,
12215, 12219 and 12201) were found resistant
against the disease.
Grey mould
Among 63 varieties/lines tested 12 (12011, 12012,
12025, 12026, 12030, 12051, 12052, 12094,
12104, 12108, 12113 and 12188) were found
resistant against the disease.
Gram Stem rot
Gram germplasm along with susceptible
(PB-1) was sown in sick field. Sclerotia
pathogen @ 100 Sclerotia/ m 2 were added
field. Among 36 varieties/lines tested,
(08025, TGX-214 and TGX-1232) were
resistant against the disease.

Control of root knot nematodes of tomato
through PGPR
This trial was conducted in pots. The culture of biocontrol agents (PGPR) was added @ 30 ml/pot
after one week of transplantation of tomato
susceptible nursery in pots. One week after, PGPR
added pots were inoculated with root knot
nematodes @ 2000 (2nd stage juvenile) per pot.
Among the four PGPR Pseudomonas fluorescens
was found the best as it reduced 75.67% root galling
and 82.29% decrease in egg masses.
Chemical control of diseases
Generated information will help farmers to control
plant diseases through chemicals and bio
chemicals
Stem rot of berseem (Sclerotinia trifoliorum)
Berseem variety Pakistani was sown in sick field.
The experiment was laid out in RCBD with four
replications and five treatments. Mass culture of
the pathogen (100 Sclerotia per 10 m 2) was added
in the soil on 04-10-2013. After 1st cutting spray of
fungicides was done thoroughly to cover the soil
and spray was repeated after 2nd cutting. Among
the four fungicides Crest 50 WP (carbandazim) @
2.0 g/L of water as it reduced the disease up to
88.67%.

check
of the
in sick
three
found

Early blight of tomato
Three chemicals (Dew 25% EC, Champion
77%WP and Score 250 EC) and two plant extracts
swanjna and garlic were tested against the
disease. Chemicals and plant extracts were
sprayed on the appearance of disease. According
to the results Score @ 2.00 mL/L water reduced
disease upto 74.49%.

Carrot Root knot
Carrot germplasm along with susceptible check
(DC-3) was sown in sick field at research area,
Plant Pathology Section, Faisalabad. The data was
recorded by counting number of knots/galls per
root system after 12 weeks of sowing of carrot
germplasm. Among five varieties/lines tested, one
(T-29) was found resistant against the disease.

Powdery mildew of Cucurbits
Six chemicals (Agrypass 10EC, Topas 100EC,
Score 250EC, Paradize 10% EW, Vangard and
Sulflex Gold 80WDG) were tested against the
powdery mildew at recommended doses.
Chemicals were sprayed on the appearance of
disease. According to the results Score 250 Ec @
2.00 mL/L water reduced 93.36% disease over
control.

Potato
Potato viruses
Twenty two varieties/lines of potato were screened
against major potato viruses including, potato leaf
roll virus (PLRV), potato virus Y (PVY), potato virus
X (PVX), potato virus S (PVS), potato virus M
(PVM) and potato virus A (PVA). Fourteen
varieties found to be infected with PLRV and PVY,
while FD-69-1, FD 35-36 and SH-5 showed
resistant response against PLRV disease.

Downey mildew of Cucurbits
Eight fungicides along with untreated control
treatment were evaluated against downy mildew of
muskmelon in RCBD with three replications. All the
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(Monceren 25 FS) were evaluated as seed
dressing fungicides against the disease in
RCBD with three replications at farmer’s field
Faisalabad. Maximum control (71.25%) was
achieved by Manoxil 100 FS @ 4.00 mL/kg seed
over
untreated
control
(mean
disease
incidence= 29.81).

tested fungicides gave disease control more than
80% over untreated control (mean disease
incidence 60.93) whereas, maximum control
(85.01%) was achieved by Puslan 72 WP @ 2.50
g/L water.
Anthracnose/blossom blight of Mango
Seven various treatments including six
fungicides (Aerosal plus 70% WDG, Aerosal 70
WP, Screw 75% WDG, Cabriotop 60 WDG,
Score 25 EC and Topsin M 72 WP)were
evaluated against mango anthracnose (Fig. 1)
in RCBD with three replications at research
area, Horticultural Research Institute, AARI,
Faisalabad. All the tested fungicides gave
effective control (more than 80%) against the
untreated control treatment. Maximum control
(86.60%) was achieved by Topsin M 72 WP @
2.00 g/L water. In untreated control treatment
means disease incidence remained to 45.00.

Late blight of potato
Two research trials for standardization of 23
fungicides were conducted at farmer’s field
against late blight of potato (Fig. 3) in RCBD
with three replications. All the fungicides
remained at par and gave control more than
80%. Maximum control (84.81%) was achieved
by fungicides Falter 70 WP and Gem Star Super
32.5 SC @ 1.20 mL/L water whereas the mean
disease incidence in the untreated control was
recorded up to 44.00.

Fig. 1. Mango anthracnose on
flowers.

Fig. 3. Potato late blight.

Powdery mildew of mango
Seven treatments including six fungicides
(Aerosal plus 70% WDG, Aerosal 70 WP, Screw
75% WDG, Cabriotop 60 WDG, Score 25 EC and
Topsin M 72 WP) were evaluated against
mango powdery mildew (Fig. 2) in RCBD with
three replications at research area, HRI, AARI,
Faisalabad. All the tested fungicides gave
effective control (more than 80%) against the
untreated control treatment. Maximum control
(87.51%) was achieved by Score 25 EC @ 0.05
mL/L water. In untreated control mean disease
incidence was 27.22.

Wheat rusts
four fungicides (Tilt 250 EC, Folicur, Halonil 75
WP, Cabriotop 60 WDG) along with untreated
control were evaluated against wheat rust in
RCBD with three replications. All tested
chemicals gave effective control of the disease
over control but maximum control (84.25%) was
achieved by Tilt 250 EC (propiconazol). @ 2
mL/L in control treatment mean incidence was
remained to 75.00. During the year 2013-14,
different concentrations (2.00, 4.00, 8.00, 16.00
and 32.00 ppm) of Acetamiprid 10% EC and
Imidacloprid 25% WP were tested through
insect dip bioassay. Insecticides resistance
was found against these two insecticides even
at very low concentration (8 ppm) for
Acetamiprid and (16 ppm) for Imdacloprid.
Cotton whitefly (Bemisia tabaci)
Serial dilution from 2, 4, 8, 16 and 32 ppm of
Acetamiprid 10% EC and Imidacloprid 25 % WP,
were tested through insect dip Bioassay Insecticide
resistance found against (8 ppm) for acetampirid
and 16 ppm for Imidacloprid.

Fig. 2. Mango powdery mildew on
flowers.

Rhizoctonia canker/black scurf and Fusarium
wilt of potato
Two new fungicides (Manoxil100 FS, Surpunch
12 EC) along with one registered fungicide

Diamond back moth, Plutella xylostella in
cauliflower
Three new chemistry insecticides (Tracer 24 %
SC, Belt 48% SC, Coragen 20% SC) and three
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plant extracts (garlic oil extracts, garlic bulb
spray, ginger + garlic + chilli extract) and
combination of each insecticides with plant
extract were tested against diamond back
moth, on cauliflower under field conditions in
RCBD with three repeats. Larval population
was recorded from five randomly selected
plants per plot before and after three days and
seven days. The data recorded revealed that all
were found to be effective giving more than
80% pest mortality after seven days of
application. However combination of Belt 48%
SC + garlic bulb spray and garlic oil extract
gave maximum pest mortality and remained at
par with 97.5% mortality. In untreated check
population of target pest was observed to be
increased by 100% over the pre-treatment
population after same intervals.

Correlation of metrological variables with
potato viral diseases severity
High population of potato aphid (Myzus persicae)
was recorded during the first week of January
followed by PLRV and PVY incidence.
Plant protection trainings
In-service training of Agriculture Extension,
sugar mills field staff and other stake holders in
crop protection technologies
During the year 2013-2014, 76 Agriculture
Officers, 69 Field Assistants and 90 Sugar mills
field staff and 42 other stakeholders were
trained in crop/plant protection technologies.
Integrated management of plants diseases
Citrus withertip
Six various treatments (pruning of diseased
twigs and spray of two different fungicides,
Cabrio top 60 WDG, Score 25 EC) including
control treatment were evaluated in RCBD with
three replications at farmers orchard. Pruning
of diseased twigs along with spray of Cabriotop
60 WP @ 2.50 g/L water found most effective
(81.33%) against citrus withertip (Fig. 4)

Virus Free Seed Production
Elimination of potato viruses from micro
propagated potato varieties
Meristem culture of different varieties (SH-5, FD
35-36, FD 69-1, Cardinal and Karoda) have been
put in test tube and placed in incubation room
under aseptic condition.
After the development of plantlets, seedlings were
transplanted in sterilized sand trays and then pots
in glass house. Some seedlings were also shifted
at Murree. After confirmation through DAS-ELISA,
the micro tubers obtained from both places are
given below:
Varieties
SH-5
Karoda
FD 35-36
Total

Micro tubers produced
1630
707
4866
7203

Fig. 4. Citrus withertip, pruning and spraying.

Citrus gummosis
Six various treatments (scratching of diseased
bark, spray and pasting of two different
fungicides, Cabrio top 60 WDG, Aleitte 80 WP)
including untreated control were evaluated in
RCBD with three replications at farmers citrus
orchard (Fig. 5). Scratching of gummy diseased
bark along with pasting of Cabrio top 60 WP (@
2.50 g) gave effective control (83.64%) of citrus
gummosis.

Virus free mini tubers at Faisalabad
For the production of virus free mini tubers, three
types of material was used: (micro tubers,
plantlets, stem cutting).
After the confirmation through DAS -ELISA, 47015
mini tubers of different potato varieties were
obtained during the year under report.
Pre-basic seed potato
During the year 2013-14, 10,900 kg, virus free prebasic seed of five potato varieties was produced.
Effect of different growth regulators on
meristem tip culture of potato
Kinetin was administrated in MS media at 0.5 µl/L,
1.00 µl/L, 1.50 µl/L and 2.00 µl/L. 1.50 µl/L of 1X of
kinetin found to be most effective in formation of
multiple shoots in potato variety/line FD-35-36.

Fig. 5. Citrus gummosis scratching and
pasting.

Chemical control of weeds
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Screening of herbicides for control of weeds in
wheat
Nine herbicides (Forward 18.5% WP @300 g/ha,
Kite 45% WDG @150 g/ha, Timber 20%
WP@300 g/ha, Tanical 75% WDG@120 g/ha,
Sprint 50EC@300 mL/ha, Gold mix 66%
WDG@200 g/ha, Flock 20.5% SC@300 gm/ha,
Weed grip 20% WP@10 g/ha, Snooker 42.5%
EC@350 mL/ha) were tested to screen out the
best suited herbicides for the control of weeds
in wheat. Tanical 75% WDG@ 120 g/ha gave the
best control (89%). This herbicide is also the
most effective herbicide for control of the
difficult weeds i.e. Jangli mater in wheat crop.

0300-7604026, mshahid_aari@yahoo.com
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Dr. Noor Ahmad, Assistant Weed Ecologist
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Assistant Plant Pathologist,
0345-7825775, hussainwheat@yahoo.com
Mr. Muhammad Nasir
Assistant Plant Protection Officer (Trg. PP)
0300-6706009, miannsr@gmail.com

Survey of weed flora of important rabi crops in
Faisalabad district
A survey was conducted to assess the
infestation intensity of an alien invasive weed
Parthenium in Faisalabad and Sargodha
Districts. It was observed that Parthenium is
becoming a potential threat for different crops
i.e. sugarcane, vegetables, maize fodder and
citrus orchards. It has become very dominant
weed of road sides, water channels and waste
lands and is stepping in field crop rapidly
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Running projects
PARB Project No.190 “Development of tomato
hybrids suitable for sowing in tunnels and open
fields of Punjab”.
PARB Project No.212 “Improvement of lentil
germplasm for high seed yield and disease
resistance”.
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Overview
Healthy food contains essential vitamins, minerals, and fiber that help to protect you from chronic diseases.
Eating fruits as part of a healthy diet is an important key to help boost up immune health and decreases the
incidence of virus and bacterial invasion, issues such as skin disorders, delayed wound healing, upper
respiratory infections, aging and chronic illness. More than three dozen fruits are being grown in Pakistan from
high hills of Khyber Pakhtoonkhawah and Baluchistan to the plains of Punjab and Sindh, in different climates.
To conduct research on different aspects of fruits for enhancement of yield and quality, a Fruit Section was
established in 1926 in the Punjab Agricultural College and Research Institute, Lyallpur (Faisalabad). This
section was upgraded as Horticultural Research Institute, Faisalabad in 1986 through a series of its expansion
with a number of stations and sub-stations in various climatic zones. Currently, this institute has two Stations
i.e. Horticultural Research Station, Bahawalpur and Hill fruit Research Station, Sunny Bank, Murree along with
two sub-stations i.e. Date palm Research Sub-Station, Jhang and Horticultural Research Sub-station Dera
Ghazi Khan. The purpose of establishment of this institute is strengthening the research and development of
research work on fruit crops. The varietal development (through acclimatization, selection and hybridization),
standardization of improved technologies and provision of these technologies to end users are the prime
objectives of this institute. Since the inception of independence (1947), a number of major fruit varieties have
been acclimatized and introduced to the fruit growers while citrus hybrid was also developed. A comprehensive
and adoptable production technology has been developed and imparted to the fruit growers for proper
management of orchards. The yield and quality of fruits depend on true to type and trustworthy fruit nursery
plants. Thousands of good quality nursery plants of major fruits are being produced and supplied to the growers
every year.
Achievements
 More than 90 varieties of fruits have been
standardized and recommended for commercial
plantation.
 Compatible rootstocks of different fruits have
been standardized.
 Propagational techniques of different fruits have
been standardized.
 Standardized nutritional, irrigational and other
cultural practices/techniques.
 Screened out low chilling varieties of deciduous
fruits for commercial cultivation in areas below
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4000 feet elevation such as Anna, Tropical
Beauty and Pink Lady.
Hand date pollinator has been developed
Nylon net coverings have been introduced to save
the apple and cherry crops from the loss of hail
storm
Pruning
and
intercropping
have
been
standardized.
AARI Pride (hybrid between Pineapple and
Musambi) has been developed.
“Bara Masi”, a mango variety (bears fruit two
times in a year) was introduced

 Three strains of guava have been selected
 Technologies of production of true to type nursery
plants of guava and jamun have been
standardized.
Guava

 Standardized dwarfing rootstock of apple such as
M-9 etc.

Efforts for the production of pedigree guava nursery plants
For preservation of certain characteristics of any guava variety and production of pedigree plants, any asexual
propagational technique is prerequisite (Fig. 1). For that purpose, nursery experiments were conducted for the
standardization of asexual propagational methods by application of IBA with different concentrations i.e 0.2, 0.4
and 0.6 % in different months viz., February, March, August and September. The semi hardwood cuttings
treated with different concentrations of Indole Butaric Acid were planted in polythene tunnels (1.80 x 0.90 x
0.75m) having 80-85% humidity and 25-28oC temperature. Maximum success percentage (58.25%), branch
length (10 cm) after 60 days, number of leaves (19.23%), after 60 days and number of roots (25.25) after 90
days were achieved in the cuttings where 0.4 % IBA was used during the month of September. Minimum
success percentage
(3.75%),branch length (2.00 cm), after 60 days, number of leaves (2.50) after 60 days and number of roots
(7.25) after 90 days were observed in the cuttings which were kept as control during the month of March.

Fig. 1. Pictures showing the propagational technology in guava.
In another experiment three asexual propagational methods i.e T-budding, T-grafting and cleft grafting were
used. Maximum success percentage (52.2%), branch length (27.63 cm) and number of leaves (18.25) were
recorded in the plants budded by T-grafting during the month of September which sprouted in 34 days.
Minimum success (7.25%), branch length (10.88 cm) and number of leaves (4.75) were recorded in the plants
budded by cleft grafting. took more days for sprouting (46 days) respectively, during the month of March. The
study provided useful information on clonal multiplication of elite germplasm for preserving the certain
characters of the variety.
Collection and maintenance of guava germplasm for establishment of progeny garden
An experiment was conducted on standardization of some suitable cultivars under the climatic conditions of
Faisalabad. Plants of three guava varieties/strains collected from different sources developed through cutting
were planted in orchard. Maximum plant height (260.50 cm) was noted in the variety Red Surahi and minimum
(224.50 cm) in Guava Selection-2. The maximum leaves per 10 cm of shoots (22.50) were noted in Guava
Selection-1 and minimum number of leaves per 10 cm of shoot (20.75) was noted in Red Surahi. The maximum
size of leaf (76.24 cm 2) was noted in Red Surahi and minimum (59.17 cm 2) in Guava Selection-2.
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Red Surahi

Guava Selection-1
Fig. 2. Pictures of guava varieties.

Jamun
Efforts for the production of true to type jamun nursery plants via T-grafting
Jamun is mostly propagated through seeds, which exhibit a great variation due to inevitable heterozygosity. For
the production of pedigree plants, nursery experiment was conducted for the standardization of asexual
propagational technique in jamun through different techniques i.e. T-budding, T-grafting and cleft grafting were
carried out during the month of March. Maximum success percentage (49.75%), branch length (29.75 cm) and
number of leaves (13.75) were recorded in the plants grafted by T-grafting during the month of October (Fig. 2)
which sprouted in 31 days. Minimum success (7.5%), branch length (7.75 cm) and number of leaves (4.25) were
noted in the plants grafted by cleft grafting which sprouted in 44 days.
Ber
Prunning can produce the bumper crop along with quality in ber
An experiment was designed to standardize the pruning time for maintaining optimum tree canopy and
enhancing fruit yield and quality. Three different times of pruning i.e. 15 th May (early), 30th May (mid), and 15th
June (late) were studied (Fig. 3). Early pruning enhanced number of total flowering days (63), fruit weight
(30.68g), fruit size (34.43 mm2), total soluble salt (TSS) (15.59 %), total sugar (6.30%), vitamin C (123.40
mg/100mg) and fruit yield (186.67 kg) significantly. Minimum number of total flowering days (47.67), fruit weight
(21.15 g), fruit size (26.31 mm2) and fruit yield (156.67 kg/tree) were found in case when pruning was done on
15th June (late). The result confirms the findings of previous year outcomes.

Fig. 3. Pictures showing the pruning technology in Ber.
Date palm
Root induction in light weight date palm suckers
Nursery experiments were laid out to standardize the optimum dose of rooting hormones (IBA and NAA) for
induction of roots in low weighted suckers of date palm (4-8kg/plant) (Fig. 4). These attempts were carried out
in the lath house during the month of February. The treatments were 2000, 4000ppm IBA, 2000ppm, 4000ppm
NAA and 2000ppm IBA+2000ppm NAA and control. Significantly higher success (79.25%), after 30 days,
maximum survival (40.50%), after 90 days number of fronds (4.25), length of leaves (19 cm) after 3 months and
number of fronds (23.50) was noted in the suckers treated with IBA @ 4000 ppm as compared to the control
which showed the lower success percentage after 30 days (45.00) minimum survival percentage after 90 days
(9.75), number of fronds (1.25), length of leaves (after 3 months) (8.75 cm) and number of roots (10.75)
respectively.
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Separation of suckers
from mother plant

Treatment with
chemicals/hormones

Separated low weighted
suckers

Plantation according to
treatments

Fig. 4. Pictures showing the rooting hormones In date palm.
Rooting response of rootless aerial suckers in date palm
This experiment was initiated to evaluate the method for acceleration of rooting in aerial date suckers. Five
different treatment i.e. sand + soil, saw dust + soil, coconut fiber + soil, IBA 2000 ppm+soil and control were
applied. Results revealed that maximum success % age (96.6), root length (25.8 cm) were recorded in the
treatment where saw dust + soil was used while, minimum success % age (13.33), root length (9.9 cm) was
found in control.
Pollination improve fruit yield in date palm
The experiment was started to find out most effective pollination method in date palm (cv. Hillawi) Five methods
i.e. control (Natural), placement of pollen string, manual dusting, dusting with pollinator and dried pollen +
talcum powder were tested for pollination. Results revealed that maximum fruit set (72.3%), maximum
yield/plant (103.3 kg), TSS (38.7%) were recorded in placement of pollen string while minimum fruit set
(39.9%), yield/plant (42.6%), TSS (36.9%) were observed in control.
Pomegranate
Combating fruit cracking of pomegranate by spraying different chemicals
The fruit of pomegranate mostly cracked (Fig. 5) and then becomes the victims of certain fungal diseases and
insects commonly fruit fly, which is the problem in pomegranate growing areas. A trial was initiated to find out
the suitable chemical or combination of chemicals against fruit cracking of pomegranate. The treatment
consisting of 0.05% Boric acid+1% KNO3+1% MgSO4 showed minimum fruit cracking (1.8%) with maximum
number of grains per fruit (667) and yield per plant (52 kg). While, unsprayed plants (control) had maximum
fruit cracking (10.5%) with minimum number of fruits/plant (227) and yield (32.5 kg/plant). The results confirm
the finding of previous year outcomes.

Fig. 5. Pictures showing the cracking in pomegranate.
Use of foliar application of urea for de-blossoming the summer crop of guava
An experiment was designed for de-blossoming of the summer flowers of the guava (Fig. 6), for that purpose
the spray of urea was carried out with different concentrations i.e. 10,15 and 18 firstly when 50% flowers got
opened and secondly at start of May. Maximum flower drop (74.65%) with minimum fruit set (36.8%) and
maximum fruit drop (63.93%) were recorded from those plants which were sprayed with 18% urea solution.
Winter yield was maximum (68.33 kg/plant) from those plants where 15% urea was sprayed
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Fig. 6. A healthy guava plant in which the de-blossoming has been done.
Cherry
Study of maturity indices of imported cherry varieties growing at Lower Topa
Seven varieties of cherry i.e Ferrovia, Moreau, Durone-1, Mora, Van, White Cherry and black Cherry were
studied (Fig. 7). Data obtained indicated that the maximum yield (159 fruits/plant) was recorded in Van followed
by White Cherry (113 fruits/plant) and minimum in Durone-1 (68.33 fruits/plant). Maximum fruit length (25.97
mm) was recorded in cherry cv. Van while maximum fruit breadth (23.15 mm) was recorded in Durone-1.
Minimum fruit length and breadth was recorded in Black Cherry (18.80 and 19.51 mm respectively). Maximum
fruit weight was recorded in Van (7.8 g) while, lowest fruit weight was recorded in White Cherry (3.7 g).
Maximum TSS was recorded in Van (17.60%) while, lowest TSS was recorded in Durone-1 (16.5%). Moreau,
Mora and Ferrovia did not flower this year. Last year the performance of the cherry variety Van remains at the
top and confirms the findings.

Fig. 7. Cherry cv. Van, Durone-1 and White cherry.
Peach
Performance of different peach varieties
Eight varieties of peach were studied to observe the most suitable for cultivation at lower attitude (4000 ft.) of
Murree Hills. The data observed that the maximum weight of fruit (150 g) and length (6.3 cm) and width (6.4 cm)
were recorded in Early Grand and minimum (70 g) in Peach 8. The maximum TSS (13%) was measured in
Florida King and Early Grand as well as minimum TSS (9%) was recorded in Spring Crest. The maximum fruit
firmness was found in Florida King (15) and minimum firmness (10) was found in Peach 8. Peach 8 and Early
Grand found to be the early varieties of peach maturing during second week of May. The study of the current
year confirms the findings of last year.
Senior Scientists
Horticultural Research Institute, Faisalabad
Mr.Muhammad Ishfaq, Horticulturist,
0344-7581640
Mr.Malik Mohsin Abbas, Horticulturist,
0321-6637055
Dr. Muhammad Afzal, Assistant Horticulturist,
0321-4161039
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Overview
In the entire scenario of fruit sector; citrus constitutes to be the major fruit crop both in terms of area and
production. Ever since, the successful acclimation of kinnow mandarin the country has entered in the league of
citrus exporting countries of the world. The present position of the entire landscape of citrus sector is dominated
with this variety as being financially remunerating and enterprenuring in nature. However, such a situation has
given rise so many problems. The prominent among these are stagnant productivity and gradual degradation in
quality. In the face of the situation, Citrus Research Institute, Sargodha is focusing to increase present
production levels and improvement in its quality character besides bringing diversification to expand the varietal
window of citrus fruits. Moreover, research on best orchard management practices such as well tailed
nutritional programme, irrigation and disease and other blemish causing agents of fruit have also been
prioritized. Our research pursuits have started to hatch beneficial results in the best interest of the citrus
growers. People are inclined to raise more no. of plants/unit of area. Furrow system of irrigation is gaining
ground. Citrus growers are practicing judicial prunning. Over and above, more interest has been observed in
raising different citrus varieties prominently the seedless ones. All it enumerates the success story of the
institute and the forthcoming crop in terms of quality and disease freeness is very good to render maximum
volume of citrus for export to earn the much needed foreign exchange.
Horticulture Division

solids and acidity were analyzed statistically to
establish the response of different pruning levels on
the above said parameters.

Effect of different levels of prunning on the yield
and fruit quality in kinnow mandarin
The main objective of the trial was to observe the
impact of prunning on kinnow mandarin and to
establish some suitable levels of pruning for its
adoptability by the citrus growers particularly to
increase the quality of fruit without sacrificing the
yield. The experiment which was initiated during
2009 on young mature bearing trees produced
commercially exploitable findings. In this experiment
there were three replications and four levels of
pruning i.e. light pruning (T1), medium pruning (T2),
high pruning (T3) and no pruning (T0). The
experimental
schedule
was
involved
three
replications, four treatments and two plants per
treatment unit to accommodate 24 plants in total. All
the levels of pruning were performed after the fruit
harvest. The observations noted on fruit yield and
different quality characters such as fruit size, fruit
weight, peel thickness, peel weight, total soluable

It was observed that size of the fruit responded
significantly to pruning levels. Better fruit size (73.5,
72.7 and 71 mm) was noted in different levels of
pruning as against fruit of unpruned plants where
fruit size could not go beyond 65.9 mm and remained
statistically lesser than that of pruned plants. As
regards average weight of fruit, light pruning
favoured this important character where the fruit
weight was 161 g per fruit. In unpruned plants weight
of fruit was 140 g that was statistically lesser than
that of pruned plants. Peel thickness and peel weight
showed a low level of statistical difference for
different pruning treatments. In light pruning better
peel recovery i.e. (3.87 mm) was achieved as
compared to unpruned plants. Peel thickness
remained 3.2 mm statistically significant to light
pruning as compared to other treatments.
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For different quality consideration, juice weight is an
important quality character. Juice weight in unpruned
tree remained statistically lower i.e. 69.46 g whereas
in high pruning plants 79.46 g juice recovery per fruit
was attained. Statistical partioning revealed no
discernible difference among various levels of
pruning for TSS. However, the acidity of fruit was
significantly high (0.95%) where the high pruning
level was kept in kinnow plants. Conclusively light
and medium pruning levels exhibited their superiority
over unpruned or heavy pruned plants.

Musambi being commercial variety of citrus of sweet
orange groups for the last many years is on the way
of rapid decline with reduced life span besides
drastic reduction in yield and fruit quality on Rough
Lemon rootstock. To overcome this problem, some
alternative rootstocks to address the issue were
intended to study with the focus to find out more
compatible rootstocks to prevent incompatibility
which has been found with the use of Rough Lemon
as a rootstock. To achieve the purpose, Musambi
was grafted on three different rootstocks such as
Rangpur Lime (T1), Volkamariana (T2), Gada Dehi
(T3) and Rough Lemon (T4) and comparison was
made with the Rough Lemon to establish the
suitability of the most suitable rootstock for this
important sweet orange variety of Musambi. The
experiment comprised four rootstocks and nine
replications with single plant per replication. Hence,
the total number. of plants under the experiment
were 36. Observations on different parameters such
as plant height, stock scion ratio and canopy volume
depicted statistically significant response and 232.56
cm of plant height was noted where Gada Dehi was
used as rootstock along with more degree of
compatibility both in Volkamariana and Rangpur
Lime rootstocks which remained statistically
significant from Rough Lemon rootstock. Canopy of
the plant was higher in case of Musambi grafted on
Volkamariana rootstock. The yield was measured in
terms of average number of fruits per plant depicted
that Rough Lemon and Rangpur lime rootstock
budded plants produced 213 and 208 fruits
respectively. Statistically equivalent yield of 208 and
183 fruits per plant was attained where Rangpur
Lime and Volkamariana were used as rootstocks.
Moreover, for different important quality characters,
TSS and acidity was found better in case of plants
grafted on Rangpur Lime and Gada Dehi where TSS
and acidity was 10.66 and 0.38%, respectively and
significantly higher than other treatments.

Effect of various combinations of organic and
inorganic fertilizer on growth and yield of kinnow
Main objective of this study was to find out suitable
dose with the prominence of organic based fertilizer
to reduce the reliance on chemical nutrition in
Kinnow mandarin. The study involved different six
combinations of organic and inorganic fertilizers i.e.
T1 (40 kg FYM + NPK: 1000:500:500 g), T 2 (60 kg
FYM+NPK: 750:375:375g), T3 (40 kg FYM+NPK:
500:250:250 g), T4 (40kg FYM +NPK:1000:500:500
g), T5 (40 kg FYM+NPK: 750: 375:375 g), T6 (40 kg
FYM+NPK:500: 250: 250 gm). The experiment was
replicated four times with six treatments and one
plant per unit of treatment. The total number of
plants involved in the experiment were 24.
Different parameters were measured in this research
pursuit i.e. plant vigour in terms of height, spread and
canopy volume and yield besides important quality
characters of the fruit such as fruit size, fruit weight,
peel thickness, peel weight, TSS and acidity.
Observations in the light of statistical split for
establishing tangible results depicted a fair degree of
response for different combinations of fertilizers as
compared to control. It was noted that fertilizer
combination @ 60 g FYM + NPK750:375:375 g
significantly produced better vigour in terms of plant
height spread and canopy volume which was 3.54
m, 3.77 m and 23.02 m,3 respectively. As regards
yield of fruit, it remained significantly high (47.19
kg/plant) as compared to other treatments. Among
different quality characters fruit size, juice%, TSS are
the major determinants. Better fruit size (69.30 mm)
attained in T2 (60 kg: FYM+NPK:750: 375: 375 g).
Juice% remained substantially higher at significant
level and went upto 45.81 % in the same treatment.
The research findings favourably exhibited the
combination of increased FYM with decreased level
of inorganic fertilizer such as NPK as major nutrients.
The results are worth exploitable by the citrus
growers thereby reducing reliance on the chemical
based fertilizer of major nutrients.

Top working in grapefruit
A new technique of top working in grapefruit through
systematic trial was intended to develop with the aim
of increasing fruit size of two densely pigmented
varieties of grapefruit. To achieve the purpose –
these small sized grapefruit varieties were grafted on
large sized grapefruit plants namely Pommelo White,
Pommel Red, Ray Ruby and Shamber employing
side grafting method as conversion practice to attain
the results in shorter period of time as against larger
period involved in nursery production practice. As
regards methodology to achieve perspective results
the grafting operation carried out during September
2009 and all other branches other than grafted ones
were removed. The experiment comprised three

Performance of Musambi on different rootstocks
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replications and two treatments four sub factors with
six branches for top working through grafting
method. As such there were 144 grafts in the entire
scheme of top working. The study established that
fruiting comments after two years with no increase in
size of fruit of top worked varieties i.e Flame and Star
Ruby. However, the fruit size than fruit attained
maturity during the third year. In Star Ruby the
overall increase in size on percentage basis was
1.55 when this variety was grafted on Pommelo Red
(a large sized grapefruit). The other variety under
study was Flame seedling which registered 4.20%
increase in size on Pommelo White. As regards,
Flame seedling grafted on Pommelo Red an
increase of 4.03 % in size was observed.

41 % where easy method of furrow irrigation with a
good degree of elasticity improvisation.
Comparison of pressurized irrigation system with
conventional method in citrus
The experiment was started in 2009 on kinnow
mandarin of 25 years old plants at Citrus Research
Institute, Sargodha. The study was initiated for the
purpose of evaluating three different methods i.e.
drip, full cover sprinkler and strip cover sprinkler and
compared with tradition method (flood) on the basis
of water saving, besides their impact on fruit yield
and quality of kinnow Mandarin. There were four
treatments and three plants/ treatment, replicating
four times. Therefore total number of plants involved
in the experiment were 48.

The study successfully established its adoptability on
the part of citrus growers to increase the size of the
fruit of two densely pigmented and seedless varieties
of Star Ruby and Flame grapefruits employing easy
technique of re-working or top working for varietal
conversion/improvement besides obtaining early
fruiting as against vegetative method of propagation
through nursery which entail at least five years and
more to attain the desire characters of citrus
varieties.
Fig. 1. Drip system cover sprinkler.

Soil and Plant Nutrition Division

In all plots tensiometers were installed at different
depths 12, 24 and 36 inches soil depths to monitor
the soil moisture level.

Comparison of furrow and flood irrigation system
in kinnow mandarin.
The experiment was initiated in 2011 on 25 years old
kinnow mandarin, with the objective to assess saving
% of water by comparing both methods. There were
two treatments such as T1 = flood and T2 = furrow.
The experiment was replicated four times involving
three plants per treatment (total no. of 24 plants).
For establishment of reliable results, water
measurement was assessed with flume meter and
regular tensiometer data was collected to measure
soil moisture level at 12, 24 and 36 inches soil depth.
As a result furrow system of irrigation proved its
superiority over flood in yield and different quality
attributes like fruit weight, size and total fruit yield per
plant except fruit quality i.e juice %, TSS, acidity, rag
etc. In furrow system of irrigation significantly higher
yield (122.73 kg/plant) was obtained as against than
flood system of irrigation (97.71 kg/plant). Fruit size
was statistical by higher (71.13 mm) under furrow
irrigation as compared to 61.03 mm in flood system.
No measureable difference in peel weight. Total
soluble solid and acidity have been observed in both
of the systems reported under study. The
uniqueness of flood vs. furrow irrigation comparison
was the pronounced saving of water to the level of

Fig. 2. Full cover sprinkler.

Drip irrigation system (Fig. 1) produced significantly
higher yield (133.74 kg/plant) as compared to
102.11, 92.06 and 97.70 kg/plant in full cover
sprinkler, mini sprinkler and flood system of irrigation,
respectively (Fig. 2). Among different quality
characters juice %age was measurably higher
(47.40) as compared to its counterpart treatments.
No significant difference appeared in important
character of TSS and acidity as being statistically
equivalent to each other. However the most
prominent feature hatched through the study was
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less utilization of water in drip to give 24% saving
against the flood system. Conclusively drip system of
irrigation established its clear superiority particularly
over conventional in-vogue system of flood irrigation.
The institute therefore strongly recommends drip
irrigation than flood irrigation system

Citrus scab disease (Fig. 4) for the last few years
have assumed catastrophic proportions to drastically
impair the quality of fruit as a tradable commodity
especially for export point of view. It renders the
entire skin of the fruit ugly to render it unacceptable.
Therefore, this disease has been intended to control
with some effective fungicides. As such an
experiment was started during the year 2013
involving different different fungicides with their
respective doses Nustar–F @ 0.5 mL/L of water,
Cabriotop @ 1.5 g/L of water, Amistar Top @ 1 mL/L
of water, Copper Oxy Choloride 3 g/L of water, Tilt @
2 mL/L of water, Nativeo @ 0.5 g/L of water,
Biomegic @ 2 g/L of water, Mycin @ 1 mL/L of
water, Rally @ 0.5 g/L of water, Success @ 2 g/L of
water, Neemosol @ 2 mL/L of water, Copper Hydro
oxide @ 3 g/L of water. To observe the most
suitable control measure among mentioned chemical
treatments the data was subjected to statistical split
and it was observed that the most effective control
was attained with Copper Oxychloride (71.05%)
Copper hydroxide (69.73%), Cabriotop (63.15%) and
Amistar top (61.84%). Other fungicides were found
statistically at par with each other.

Fig. 3. Mini sprinkler.

Plant Pathology Section
Control of pre-harvest pathological fruit drop in
kinnow
The main purpose of the experiment was to evaluate
the most effective fungicide against fruit drop,
caused by die back and stem end root diseases in
citrus. The experiment was laid out in RCBD with
seven treatments and four replications. The total
number of plants involved in the trial were 28. The
plants were given with different treatments with their
respective
doses
were
T 1=
Amistar-Top
(Difenaconazol+Azoxystobin) @ 1 mL/L of water, T2=
Nativo Tvuconazol + Trifloxystrodin) @ 0.5 g/L of
water, T3= Topsin-M (Thiophenate methyl) @ 2 g/L
of water, T4= Cabrio Top (Pyraclostrodin + Metirame)
@ 1.5 mL /L of water,T5= Rally (miclobutynail) @ 0.5
g/L of water, success (chlorothalonil + metalaxyl) @
2 g/L of water, and T6=control with no application.
Three sprays were done during the month of April,
July and August. To observe the response of
individual treatments the observations were
subjective to statistical analysis to establish the
strength of the most efficacious fungicide. The study
depicted that significantly maximum disease control
was observed in T3=73.52%, T4=72.05 % T1= (67.64
%) as compared to control.
Other treatments
remained statistically equivalent to each other. The
findings of the study are worth exploitation in view of
their ability to control the above said malady at a very
effective and significant level.

Fig. 4. Citrus Scab.

Post-harvest Division
Orange fiber production, characterization and its
application as a potential functional ingredient in
biscuits
In this trial the functional ingredient of orange fiber
was utilized to observe its potential into bakery
products (biscuits etc).
Methodology included recovery of orange pulp
(waste) collection and thereafter oven drying to
produce orange fiber during the year 2013-14 which
was utilized in biscuit recipe. In the prepared product;
the various parameters like protein, fiber, sensorial
score, moisture, and fat contents were taken into
account. Among various treatments enriched biscuits
with 9% fiber (T4) were found statistically significant
in parameters like protein, fiber and sensorial score
while minimum moisture and fat contents were also

Comparison of different chemicals and organic
compounds to control citrus scab

169

AARI Annual Report 2013-14
noted in same treatment, comparing with 3 and 6%
fiber levels.

Mr. Abdul Rehman, Assistant Plant Pathologist,
0300-6037325, qalandar_68@yahoo.com

This innovative study has set science based
guidelines for citrus processing industry to prepare
fiber enriched functional baked goods at commercial
scale.

Food Technology Section
Mr. Ehsan-ul-Haq,
Assistant Food Technologist,
0300-9602855, awanehsan101@hotmail.com

Characterization and shelf life study of five
different orange varieties at ambient conditions
The study was carried out in 2013-14 to compare
and explore the feasibility of storage protocol by
extending shelf life with minimal impact on physicochemical and sensorial characteristics of the orange
varieties at ambient conditions.

Horticultural Research Station, Sahiwal
Mr. Muzafar Hafeez, Horticulturist,
0302-6533994, horticulturistsahiwal@gmail.com
Mr. Imran M. Siddque, Assistant Horticulturist,
0321-6916896, zargams@yahoo.com

Orange varieties (T1-T5 respectively) Succari,
Musambi, Blood Red, Pineapple and Hamlin were
harvested, washed treated with fungicide, waxed and
wrapped in packaging film. The fruit of each variety
was treated with Thiabendazole 1000 ppm, waxed
(bee wax) and wrapped in pvc film packaging. Fruit
was placed in corrugated cartons kept at ambient
conditions for the shelf life study.
The packed fruit was placed in corrugated boxes and
stored in a well ventilated room at ambient
conditions. The observations gathered during 45
days storage study depicted that Musambi (T 2)
performed best for two weeks during storage
followed by Succari (T1) in respect of keeping
quality; among all other treatments with reference to
parameters like
brix (12.346), maturity index
(29.312), firmness (5.274) and sensory score (7.5).
Senior Scientists
Horticulture Section
Mr. Abdul Aziz, Horticulturist,
0300-6008677, abdul353@yahoo.com
Mr. Muhammad Nawaz Khan,Horticulturist,
0301-6710434
muhammadnawaz16@yahoo.com
Mr. Muhammad Raza Salik, Assistant Horticulturist,
0345-8047454, razasalikcri@gmail.com
Mr. Shabbir Ahmad, Assistant Horticulturist,
0331-7648914
Soil Science Section
Dr. Muhammad Anwar Zaka,
Assistant Agri. Chemist,
0301-6940698, zakassri @yahoo.com
Plant Pathology Section
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Overview
Mango is a delicious tropical climate fruit. In Pakistan, it dwells in sub-tropical climate and the Multan is the
hub of mango growers in the Punjab province while Hyderabad is considered in Sindh province.Pakistan
occupies 170.1 thousand hectares under mango orcharding with production of 1728thousand tons. The
Punjab has 112.4 thousand hectares area under Mangothat generates 1325 thousand tones production,
sharing 76.68% in the country. The core areas are Multan and Rahim Yar Khan and sub core areas are
Muzaffarghar and Khanewal. It is now an established fact that Horticulture sector has enormous potential
and contributes a lot towards the country export. The establishment of Mono-fruit research institutes with
fully equipped labs, is the key to success in country’s fruit production as well as to strengthen the export. It
is worth mentioning here that the establishment of mono-fruit research institute in Pakistan i.e. Citrus
Research Institute, Sargodha, Date Palm Research Institute, Khairpur and Mango Research Institute,
Multan create much awareness and bridged the missing links with consolidated research findings which
culminate into the standing ofrespective fruit industry on its strong footing in the regions.Mango Research
Institute, Multan is also working on evolution of new mango varieties through hybridization, selection and
introduction. The research program was devised keeping in view the problems, being faced by the mango
stake holders. The salient achievements during the year 2013-14 are mentioned as:
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Horticulture Section
Performance of mango cultivar sammarbahishtchaunsa on various polyembryonic mango rootstocks
This experiment was initiated in 2013 to study the performance of mango cultivar sammarbahishtchaunsa on
various polyembryonicrootstocks.It is consisted of three rootstocks viz. carabao, kensington pride and R2E2. All
rootstocks exhibited their polyemberyonic behavior after germination. In last year, nucellar plants were in very
low quantity so this year08 nucellar plants of each rootstock will be attained.These nucellar plants of carabao,
R2E2 (Fig.2)andKensigtonPride were in 3, 5 and 6in numbers respectively, which were grafted in July 2014
with
sammarbahishtchaunsa.The
best
rootstock
will
be
selected
for
mango
cultivar
sammarbahishtchaunsaagainst mango sudden death disease after completion the data regarding growth, fruit
and disease incidence.

Fig.1. Nursery lath house and R2E2 nucellar plants.

Use of double grafting technique in mango to evaluate its impact on plant dwarfness and fruit maturity
(cv. Sindhri)
This study was conducted to induce dwarfness in vigorously growing mango cultivar Sindhri. It comprised four
treatments Sensation,Neelumand TotaPariwhich were used as a inter stock.Sindhriused as scion stock. R2E2
was a polyembryonic rootstock and showedpolyembryonic behavior but less number of nucellarplants was
achieved in last year. In current year,32 plants of desired quantitywere achieved. However, 3 scions
asinterstocksof each varietySensation, Neelumand Totapariwere grafted on these plants of R2E2 and in July2015. Sindhri will be grafted on these interstocks accordingly.The impact ofdwarfness and time of fruit maturity
will be studied in mango cultivar Sindhriafter completion the data regarding growth and fruit parameters.

Fig.2. R2E2 germinating stones and plants.

Evolution ofnew mango varieties throughhybridization
This experiment was designed to evolve new mango varieties having better yield fruit quality. It was consisted
of three crossesT1Chaunsa White x Sindhri, T2Sindhrix ChaunsaSB, T3ChaunsaSB x Sensation. These crosses
were reciprocated as well. The flowers of these combinations were crossed and 500 crosses of each
combination were made.The maximum fruit setting 7.2% was observed in T 6 followed by T2(6.8%).Fruit set was
observed at peak, marble and harvesting stages.Number of fruit harvested were 4, 4, 4, 2 and1 by T 6, T2, T5,
T4and T1, respectively. Fifteen hybrid stones (Fig.3) were obtained and planted under potting mix for
germination. Six hybrid plants were achieved for further studies.
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Fig.3.Mango hybrid stones after germination.

Performance of newly developed mango hybrids of MRS-Shaujabadagainst biotic and abiotic factors
This experimentwas designed to evaluate the performance of newly developed mango hybrids viz. Aalishan,
Rohanand Hassan five replications under RCBD at Experimental Orchard, Mango Research Station,
Shujabad. Aalishan showed maximum fruit setting(36%) and minimum fruit drop (25.4%) as compared to other
two varieties. Aalishan also depicted good results against disease and insect infestation and gave better yield
(90.66 kg/plant) followed by Rohan(69.21kg/plant) and Hassan (57.52 kg/plant).
Economic impact of furrow and flood Irrigation systems in mango cv. White Chaunsa
This experiment was designed to assess water requirement of each plant in mango cultivar White Chaunsaby
two irrigation techniques viz. Flood and Furrow at Experimental Orchard, Mango Research Institute, Multan.The
maximum number of irrigations (13) were made by furrow technique and eightirrigations were made by flood
technique. Water used 481239 liter and 2200862 liter by furrow and flood irrigation technique, respectively. By
furrow irrigation technique 47.96%water was saved when compared with flood irrigation technique.
Under furrow irrigation techniqueplantshowed better response towards yield (121.46 kg/plant)as compared to
flood irrigation technique.
Survey for the selection of new promising mango varieties
Intensive survey was carried out throughout the mango region to collect the mango varieties of exportable
quality having better shelf life. The mango varieties of promisingtraits were selected and marked.In previous
yeara mango selection named MRI-1(Fig. 4) was selected and its growth and quality parameters were
thoroughly studied in a separate experiment. During the survey of this year two new mango selections
i.e.Sindhri Blush and Sandhuof promising traits were also identified and tagged for recording its various
observations. The bud wood from these selected mango varietieswere obtained and grafted on mango
seedlings in the Research Area of MRI, Multan.These grafted mango seedlings were kept under nursery lath
house for further studies.

Fig.4.Fruit of new mango selection MRI-1.

Effect of pre-harvest application of salicylic acid on post-harvest fruit quality of mango cv.
SammarBahishtChaunsa
This experiment was conducted to find out the role of salicylic acid on fruit quality and shelf life of
SammarBahishtChaunsa. It consists of six treatments with threereplications under RCBD. Foliar spray of
salicylic acid (Fig .5) wasapplied in three different stages i.e. before flowering, at fruit setting and at fruit
maturation time. T4 @ 200ppm showed better results towards yield (120 kg/plant)while in case of T 3 @150ppm
gave 115 kg yield/plant. Hedonic scale rating and shelf life of T 4 was also noted which was2 (strongly agreed)
and12 days of harvested fruit, respectively.
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Fig.5. Fruit development and color break by foliar application of SA.

Entomology Section
Chemical management of fruit fly in mango orchards through application of protein hydrolysate and
different insecticides
This experiment was conducted at Qadria Fruit Farm, Bosan Road, Multan to evaluate the effect of different
insecticides mixed with protein hydrolysate to control fruit fly in mango grower’s orchard. This experiment has
five treatments having three replications under RCBD. These treatments were T 1,proteinhydrolysate (30mL)
mixed with Imidacloprid @ 1.5mL, T 2 proteinhydrolysate (30ml) mixed with spinosad@ 0.06ml, T 3
proteinhydrolysate (30mL) mixed with bifenthrin @ 1.5mL, T 4 protein hydrolysate (30mL) mixed with
spirotetramat @ 0.9mL and T5 treated as control. Four spot sprays at the area of one square meter of canopy
on trees of Chaunsa White were applied starting from marble stage of fruit till its harvesting. The infestation of
fruit fly was examined by observing ten dropped fruits under each experimental plant on weekly basis. The
maximum infestation decrease percentage (86.67) was observed in T 4.

Fig.6.Fruit fly damage and the bait application mixed
with insecticide.

Study of varietal behavior against mango inflorescence midges under different cultural practices in
mango orchards
This study was conducted in the experimental orchard of Mango Research Institute, Multan on two mango
varieties viz. ChaunsaSB and Chaunsa White to study the varietal resistance and impact of cultural practices
(Fig.7) for the development of holistic management program against mango inflorescence midge. The
experiment comprises four treatments with three replications under RCBD. The treatments were T 1mango
block having no irrigation and hoeing/scraping, T 2mango block having no irrigation but with hoeing/scraping,
T3mango block having irrigation and without hoeing/scraping and T 4mango block having irrigation
incombination with hoeing/scraping.Ten inflorescences per plant were observed randomly from the time of
emergence up to fruit setting to record the infestation of inflorescence midge on weekly basis then the intensity
of infestation was calculated with the scale of 0 to 3 levels. Minimum infestation percentage of midges
throughout the observation period was observed in T 4.

Fig.7. Cultural practices to combat with inflorescence midges.
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Plant Pathology Section
Pre-harvest management of post-harvest diseases of mango
Pre-harvest control of anthracnose and stem end rot of mango through application of fungicides with their five
different integrated modules was observed on mango cv. Sindhriand ChunsaSB under RCBD with three
replications. Onespray of relevant fungicide paramount forparticular diseaseand falling in its specific module
was done according to the schedule. The spray of insecticides to control insect pests was also done keeping
the constant factor in each module. After getting the maturity of fruit of each variety, 15 fruits from each
experimental plant were collected and kept for ripening at 25±01˚C in separate boxes. The data on disease
basis was recorded after every seven days interval and disease intensity was calculated with standard disease
severity scale for both diseases. Maximum decrease in anthracnose (84.84%) and stem end rot of mango
(79.09%) in ChunsaSB was observed in T 4, where maximum number of sprays (6) were made as pre-harvest
management of these diseases. The same pattern was also observed in cv. Sindhriwith 66.76 and 44.19%
decrease in anthracnose and stem end rot, respectively.
Screening of available exotic germplasm against MSD through mycotoxin techniques
The available precious germplasm was tested with the inoculation of pure culture of virulent strain of
Ceratocystisfimbriata (cause of mango sudden death disease) in already prepared material containing liquid PD
medium and small bits from twigs of SB Chunsaunder CRD with three replications. After eight days of
inoculation period at 250C the material was filtered with ethyle acetate thenscion woods of the required varieties
were inserted into the medium prepared containing toxins produced by fungus and finally kept in growth
chamber for symptom expression. Six tested polyembryonic varieties viz. XoaiTounge, Carabao (Super
manila), 13-1, CarabaoTngue, R2E2 and Rockdale Siagon expressed the symptoms of leaf chlorosis, curling,
thickening of midrib and veins and then wilting of twigs form light to sever infection scale (0-3) within 2-6 days.
This study is being countered with in-vivo study results but still no resistant or tolerant polyemberyonic variety
of mangoes is in hand to combat MSD menace.
Management of mango sudden death disease (MSD) through application of fungicides and plant
activators.
For the induction of host plant resistance along with the use of products with curative activity as a part of
holistic disease management, a plant activator named as Bion(Acibenzolar-S-methyle) was applied alone and
in possible combination with two fungicides i.eThiophanate methyl (Topsin-M) and Difenconazole (Score)
through foliar as well as injection method with their recommended doses on cv. ChunsaSB in RCBD with three
replications. The chemicals were injected into the main trunk of diseased plants showing 1-2 disease severity
level through macro infusion system. The data was recorded on the basis of severity of symptoms expressions
and mortality percentage of mango plant using standard scale. All treatments showed decrease in percentage
in intensity of symptom expression. Cumulative maximum decrease (59.16%) was noted in T 6 where the
mango plants were injected with Bion and Topsin-M simultaneously with MIS while, in control treatment,
increase by 38.18% in intensity of symptom expression was observed.
Bio-chemical management of associated fungi of mango plant in itdormant phase
Control of fungi associated with mango during over wintering phase causing primary infection during spring
season was done through foliar sprays of naturally occurring oil containing glyceroides like coconut oil, palm oil,
soyabean oil with the concentration of 0.5 and 1.0% of each on mango cv. Anwar Ratulin RCBD with three
replications. Spray of these concentrations was done on the selected experimental plants during the over
wintering phase of the maximum fungi associated with mango plants, when the minimum temperature was
observed below 100C. Two sprays of broad spectrum fungicides were also done during August-September and
February-March as a constant factor on the non-experimental plants of the same yield in order to avoid the
external air borne infection. The incidence of powdery mildew and blossom blight during flowering season of
mango was recorded with tagging of 20 inflorescences on each experimental plant. The maximum decrease
over control (91.84%) in blossom blight of mango was observed in T 6 where soya bean oil was sprayed at 0.5%
concentration. The same treatment also remained very effective in controlling the powdery mildew of mango
(81.81%).
Monitoring the inoculums of mango malformation disease in traditional and improved orchards
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Inoculum load of the pathogenic fungus of mango malformation (Fusariummangiferae) was monitored through
installation of two types of spore traps i.e direct plating method and glass slide method extended with
suspension techniques using Nash and Snyder medium in traditional managed block and improved
management block comprising different commercial varieties of mango during their vegetative, dormant,
flowering and fruit development phases. These spore traps were placed at six different spatial levels in each
block viz. the centre, 30,60,90,120and 150m at north side of the block border at 2m height once in each month
of phenological stage. The spore liberation trend was high in TMB as compared to IMB during the whole period
of observation. Similarly, the direct planting method showed greater number of colonies of fungus in contrast
with slide methods. In the same way, maximum number of colonies was observed through spore trapped from
the centre of each blockwhile, minimum number of colonies was developed from the spores trapped at 150m
distance irrespective of block and technique used. Amongst the phenological phases of mango fruit
development phase remained very much contaminated with the spores of fungus while, minimum spore
liberation was noted during flowering phase of mango indicating very rare infection at this stage.
Plant Nutrition Section
Effect of foliar and soil applied zinc and boron on fruit retention and yield in mango cv. Sindhri
This experiment was initiated to study the effect of foliar and soil application of zinc and boron on mango yield.
The specific role of micronutrients in fruit setting and fruit drop is well established as zinc (Zn) and boron (B)
play a vital role in these phenomenon. In the current study, boron and zinc sources were applied to the plants
of mango cv. Sindhrithrough soil and foliar application. Boron source (borax) and zinc source (zinc sulphate)
were used in soil alone and in combination @ 75 g/plant and 200 g/plant respectively. While for foliar
application,borax was substituted with boric acid @ 0.2% solution. Similarly 0.5% solution of ZnSO 4 (T4) was
applied as foliar application. The 2 nd year(2013-14) results indicated that number of fruit set/panicle(19.50),
average fruit weight(274.0g), TSS(18.10 brix) and yield(111.70g/plant) were maximum for the plants where
borax and zinc sulphate were applied simultaneously. Fruit retention(38.4%) was found maximum where, only
zinc sulphatewas applied in soil(T7). Whereas, acidity of the fruit remained minimum (0.34%) when sprayed
with 0.2% solution of boric acid in (T 3). However, soil application of borax (T 6) showed maximum pulp recovery
(62.10%). It can be concluded from the study that yield of mango cv. Sindhrican be increased over control with
soil application of borax along with zinc sulphate.

Fig.8. Oven drying of mango leave samples and
boron analysis.

Assessment of optimum dose of chelated zinc for mango cv. Chaunsa White
Main objective of this study was to determine optimum dose of chelated zinc for better yield of mango cv.
Chaunsa White. The 2nd year results showed that application of zinc sulphate @ 250 g/plant (T 2) was favorable
in improving quality parameters of fruit as its TSS was 22 Brix and minimize acidity(0.33%). Moreover,
maximum yield (116.25 kg/plant) and minimum disease incidence(25%) was also observed where zinc sulphate
@ 250g/plant was applied (T 2). On the other hand, application of chelated zinc @ 250g/plant (T 5) gave
maximum(13.25) number of panicles/m 2 whereas No. of fruit set per panicle was maximum (60)where chelated
zinc was applied @ 300 g/plant (T 6). So, it can be concluded from result that application of chelated zinc
sulphate @ 250 g/plant is effective in increasing yield and quality of mango cv. Chaunsa White as soilapplied
zinc sulphate.
Improving Chaunsa White mango plants productivity by foliar spray with potassium citrate, sucrose
and boric acid
The trial was conducted to study yield and quality of mango cv. Chaunsa White by application of potassium
citrate, sucrose and boric acid which contain essential nutrients for plant growth. Mango plants were sprayed
with different doses of potassium citrate and sucrose along with 0.2% boric acid solution.Potassium role in
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increasing tolerance to stresses and improving the formation and accumulation of sugar is well established.
The 2nd year results revealed that plants treated with 0.2% plus 10% sucrose(T 6) produced the lowest
acidity(0.35%) and highest yield per plant(131.4 kg). Maximum pH of fruit juice was also observed with T 6.
Length of panicles (33cm) and fruit weight (322.10g) was maximumwhere, 0.2% boric acid was sprayed along
with 5% sucrose solution (T5).
Ongoing projects
Establishment of Mango Research Institute, Multan as an ADP scheme ASLP-Project-Phase-II” Mango
Orchard Management Project” Optimization of Operational Parameters for Hot Water Treatment of
MangoPARB-Project.
Senior Scientists
Mr. Muhammad Tariq Malik,
Assistant Plant Pathologist,
0300-7312138
mtmalik64@hotmail.com
Mr. IftikharAhmad,
AssistantMicrobiologist,
0300-7300462
iffi1100@gmail.com
Mr. Asif-ur-Rehman Hafiz,
Assistant Horticulturist,
0333-6485293
asifu64@gmail.com
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Overview
Post Harvest Research Centre was established in 1989-90 with the main objective to extend the researchbased information on the postharvest quality, safety and marketability of fresh horticultural produce to the
farmers and exporters. Post harvest technology deals with “produce management after harvesting to
consumption” and to maintain quality and quantity in order to fetch the maximum market price. The major
objective is to conduct Research and Development trials and value addition of fruits and vegetables, to
enhance collaboration among researchers, industry, government, enterprises, growers, exporters and other
academic institutions. The following research experiments were conducted during the year under report.

Control of storage scalding in apples by the use of chemical
At low temperature storage, superficial scald/brown streaks appear on apple skin due to chilling. Use of 1Methylcyclopropane (1-MCP) and Diphenylamine (DPA) inhibits scalding. Apple variety red delicious was
sorted and treated with 2% DPA, 1ppm 1- MCP and their combination. Then the samples were stored at 0 +
2°C with 85-90% RH. Fruits treated with both 1-MCP and DPA were of high-quality after six months in terms of
maintained firmness (3.92 kg), and lowest weight loss (4.45%) than control with lowest firmness (3.07 kg), and
lowest weight loss (8.89%). This was the last year of trial.
Hot water treatment along with fungicide application to reduce chilling injury in kinnow
Chilling injury is prevalent physiological disorder in citrus at low temperature storage. Kinnow fruits were stored
at 5oC+ 2oC with 85-90% RH after hot water treatment and Thiabendazole (TBZ). Fruits dipped in hot water at
50OC for 3 minutes along with TBZ (1000 pm) depicted lowest weight loss (3.11%), highest vit. C (100.36%) for
84 days. This was the last year of the project.

Effect of ethanol on post harvest quality of grapes
Grapes are susceptible to mold attack even at low temperature storage. Gola variety was dipped in 35% v/v
ethanol at 20°C and 30°C for one minute, packed in polyethylene bags and placed at 0+2°C with 85-90%
relative humidity. No mold attack and lowest weight loss (5.98%) was observed in the grapes dipped in 35% v/v
ethanol at 300C, for the period of 20 days. This was the last year of this experiment.
Studies on combined effect of irradiation and chitosan coating on quality of mango during storage
Irradiation and edible wax coating can combat respiration problems with reduced water loss, maintain pericarp
softness and extend shelf life (Fig. 1). Fully mature mango fruit (cv) Sindhri was subjected to chitosan coating
and irradiation. After 25 days, it was observed that mango fruit treated with1.5% chitosan coating with radiation
@ 350 Gy maintained firmness (14.96 kg) then firmness of untreated fruit 11.35 kg.
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Fig. 1. Effect of irradiation and chitosan coating on mango quality after 25 days.

Effect of chitosan coating on quality retention of apricot fruit during low temperature storage
Apricot demand has increased in local as well as in international market. Apricot (cv. Sarbghal) at commercial
maturity stage was procured, washed with 1% CaCl2 and dipped in chitosan (0.5, 1, 1.5%) for one minute and
stored at 00C with 80% relative humidity. Apricot coated with 1.0% chitosan maintained good quality and firm
texture (3.7 kg) for a period of 30 days.
Impact of chitosan film coatings combined with packing on quality attributes of carrots
Carrots were coated to limit transpiration rate. T-29 was procured and subjected to different concentration of
chitosan along with packing.

Fig. 2. Effect of chitosan film coatings combined
with packing on quality attributes of carrots after 24 days.

After treatment, vegetables were stored at 4oC with 90-95% relative humidity. Carrots treated with 1% Chitosan
and packed in polyethylene bags were found best and maintained firmness (9.14 kg) for 21 days (Fig. 2).
Impact of oxalic acid on post harvest quality of peach fruit
Peach fruit is high perishable during storage at room temperature due to rapid rate of ripening and
deterioration. Peach fruit (Sun crest) was dipped in oxalic acid (5,7,10 mM) for 10 minutes, packed in
polyethylene bags (0.2 mm thickness) and stored at 4 oC up to maximum acceptable period. Fruit treated with 5
mM oxalic acid was found firm (4.73 kg) in storability and eating quality for 24 days.
Effect of different pre-cooling methods on the shelf life of spinach
Spinach was pre-cooled to extend shelf life and marketability. Spinach was manually harvested from Vegetable
Research Institute.
Tender and green spinach was washed and subjected to different pre-cooling treatments and stored at 10oC
with 85-90 % relative humidity. Quality of forced air cooled spinach was found best for 8 days as compared to
other pre-cooling methods.
Food Technology Section
Food Technology Section was established in 1968 with the objective to carry out research and development
studies on processing, preservation and development of new value added products from various fruits and
vegetables. This section has potentially contributed in value addition through developing dozen of food
products. This section has developed thousands of skilled human resources both male and female in food
processing and preservation techniques. Pilot scale production and sale of various food products is another
allied objective, helping to popularize the use of ecumenical and good quality process and preserved food
products among the masses, as well as deposit of handsome income annually to the government treasury.
Effect of sugar beet pomace on the quality attributes of cookies
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The objective of this experiment was to develop a dietary fiber rich wheat flour cookies as well as evaluate the
storage life. The treatments were designed as T1= 100:0, (wheat flour: sugar beet pomace %) T2 = 95:5, T3 =
90:10, T4 = 85:15 and T5 = 80:20. After juice extraction of sugar beet the pomace was obtained and dried in hot
air dryer at 50-55oC followed by grinding and sieving with 2 mm mesh size. Sugar beet pomace flour was
utilized in cookies by substituting flour accordingly. Cookies were packed in polyethylene bags to study the
storage behavior at ambient conditions. Physical analysis, sensory parameters and proximate analysis were
carried out after 15 days interval. The CRD-Factorial design was applied to chalk out the significance level of
these treatments. The cookies prepared from T 3 (90:10% wheat flour: sugar beet pomace) ranked the best
followed by the T4 (85:15% wheat flour: sugar beet pomace).
To study storage stability of fresh olive leaves extract carbonated beverage
The experiment aimed to develop an innovative functional carbonated OLE beverage and studying the storage
life. The treatments were prepared by using olive leaves extract in the following order: T1 = 0.5%, T2 = 1.0%, T3
= 1.5% and T4 = 2.0%. Leaves were washed and extract was prepared through water extraction method (Fig.
3). The extract was filtered and other ingredients were added to make syrup. The prepared filtered extract was
incorporated in beverage formulation according to treatment plan and carbonation (50-60 PSI) was carried out
followed by the standard method. Vitamin C was added @ 0.01% in each treatment. The samples so obtained
were stored at ambient temperature to evaluate the storage behavior. The samples were analyzed fortnightly
for physicochemical analysis, mineral contents and sensory quality attributes. The CRD-factorial design was
applied to chalk out the significance level of these treatments.

Fig. 3. Olive leaves extract carbonated drink.

The treatment T4 prepared with the incorporation of 2% OLE was ranked the best. T 1, T2 and T3 were also
acceptable.
Development and standardization of onion paste for ambient storage
To study the quality attributes of onion paste during storage and extend shelf life to enhance the marketability.
The samples were prepared by using potassium sorbate at levels of 0.5, 1.0, 1.5 and 2.0 g along with other
ingredients. Onion bulbs (cv. BRIO-1) were peeled, cut, blanched and ground in to paste. After pasteurization
all of ingredients were added accordingly. The prepared paste was filled into air tight glass jars and stored at
ambient temperature. The prepared samples were analyzed physico-chemically, color (L*, a* and b*) values
and organoleptically after one-month storage interval. The CRD-factorial design was applied to chalk out the
significance level of these treatments. The treatment 1.0 g potassium sorbate and 0.5 g sodium benzoate used
as preservative in combination was found best.
Development, standardization and shelf life study of carbonated mint-cinnamon functional drink
To develop vitamin C enriched and taste attractive cinnamon based functional drink, the treatments were
designed by using different levels of mint extract (%) and cinnamon extract (%) as T1= 20:0, T2 = 18:2, T3 =
16:4, T4 = 14:6 and T5 = 12:8, respectively. Fresh mint leaves and cinnamon was washed, water extract was
prepared by boiling the mint leaves and cinnamon in 1000 mL of water for 10 minutes. The mixture extract so
obtained was filtered and mixed together according to the treatment plan. Pasteurization was done after adding
sugar, preservative, color and vitamin C @ 0.1% of the drink. The drink was prepared by mixing the carbonated
water. The samples so obtained were stored at ambient temperature to evaluate the storage behavior. The
prepared drinks samples were subjected to different physico-chemical, sensory parameters after 15 days
interval during storage. The data so obtained from the research trial was analyzed statistically by using CRD

AARI Annual Report 2013-14
factorial design to determine the level of significance. The treatment T 3 (16:4%) was found best followed by T 4
(14:6%).

Development and standardization of dietetic Aloe vera-lime marmalade

Fig. 5. Aloevera-lime marmalade.

To develop an innovative dietetic marmalade as a functional food and its storage behavior evaluation (Fig. 5).
The marmalade was prepared by using different levels of Aloe-vera pulp, 250, 300, 350 and 400 g/ha along
with other ingredients. Aloe-vera leaves were cut with sharp knife to obtain the internal gel. The marmalade
was prepared by the addition of lime shreds @ 8% according to the standard method. The samples so
prepared were packed in glass jars (450 g) and stored at ambient temperature for further studies. The physicochemical and organoleptic analysis of all the treatments were carried out after one-month storage interval. The
data so obtained was analyzed statistically by using CRD-factorial design in order to chalk out the significance
level of these treatments. The treatment use of 350 g of Aloe-vera pulp was found best followed by 300g.
Development of iron and zinc fortified kinnow drink with Moring aolefeira leaf extracts

Fig. 6. Kinnow-Moringa fortified drinks.

To develop fruit based natural fortified drinks
the treatments were prepared by using Moringa olefeira leaf extract (Fig. 6) in the following order: T1 = 0%, T2 =
2%, T3 = 3%, T4 = 4% and T5 = 5%. The fresh Moringa olefeira leaves were washed, treated as mentioned and
blanched to prepare the slurry with laboratory scale blender. After adding water in ratio 1:2 it was filtered to
collect the clear extract. The extract was centrifuge (5000 rpm) at 4 o C, pasteurized and used to develop
different treatments by adding kinnow juice according to the treatment plan by following the standard
formulation method. The developed fortified kinnow drinks was filled in 300 mL PET bottles and stored at
ambient conditions to evaluate the quality parameters. The developed fortified kinnow drinks was analyzed
physic-chemically, minerals and organoleptically after 15 days of interval. The so obtained results were
analyzed statistically by using analysis of variance techniques to chalk out the significance level among the
treatments. The 2nd year results regarding physico-chemical and sensory attributes confirmed the 1st year’s
findings i.e the treatment T2 prepared with the incorporation of 2% MLE was ranked the best followed by T 3 .
Development and standardization of amla-apple jam as a functional food
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Fig. 7. Amla-apple jam.

To make jam as a functional food to extend current range of jam products. The samples were prepared by
using amla (Fig. 7) and apple pulps (%) as T1 = 90:10, T2 = 80:20, T3 = 70:30, T4 = 60:40 and T5 = 50:50, after
debittering of amla fruit by (dipping in to 2% brine solution), pulp of both fruits were prepared and jam was
prepared as mentioned in the treatment plan. Jam samples so prepared were packed in glass jars and stored
at ambient temperature for further studies. The physico-chemical analysis and sensory evaluation of the
samples were carried out after one month interval. The CRD-factorial design was applied in order to chalk out
the significance level of these treatments. The results regarding physico-chemical and sensory attributes
showed the same pattern as in 1st year’s results that the treatment T3 was found best followed by T4.
Utilization of carrot pomace in wheat flour based cookies

Fig. 8. Carrot pomace cookies.

To develop a dietary fiber rich wheat flour based cookies (Fig. 8). The cookies were prepared as T1 = 100:0,
(wheat flour: carrot pomace powder %) T2 = 96:4, T3 = 92:8, T4 = 88:12 and T5 = 84:16 respectively. After juice
extraction carrot pomace was obtained and dried in hot air dryer at 50-55oC followed by grinding and sieving
with 2 mm mesh size. Carrot pomace flour was utilized in cookies by substituting flour accordingly. Cookies
were packed in polyethylene bags to study the storage behavior at ambient conditions. Physical analysis,
sensory parameters and proximate analysis were carried out after 15 days interval. The CRD-factorial design
was applied to chalk out the significance level of these treatments. This was the 2nd year’s study of the research
project and similar results were obtained from the physico-chemical analysis and sensory attributes. The
cookies prepared from T3 (92:8% wheat flour: carrot pomace) ranked the best.
Development and standardization of ready to serve Aloe vera-lemon funtional drink

Fig. 9. Aloe vera-Lemon functional drinks.

To develop healthy, nutritive and functional drink from Aloe vera by blending with lemon juice (Fig .9). The
treatments were designed by using different levels of Aloe vera-juice (%) and lemon juice (%) as T1 = 100:0, T2
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= 98:2, T3 = 96:4, T4 = 94:6, T5 = 92:8 and T5 = 90:10, respectively. Aloe-vera gel was filleted from leaves with
sharp knife, blended well to obtained juice and filtered. Eureka lemon juice was obtained through squeezing.
Then Aloe vera juice was blended with lemon juice according to the treatments and drinks were prepared
according to the standard method. The developed ready to serve drinks were filled in 300 mL PET bottles and
stored at ambient conditions to evaluate the quality parameters. The prepared drinks samples were subjected
to different physico-chemical, sensory parameters after 15 days interval during storage. The data was analyzed
statistically by using CRD factorial design to determine the level of significance. This was the 2nd year’s study of
research project and similar results were obtained from the physico-chemical analysis and sensory attributes.
The results showed that T4 was found the best followed by T 5.
Bio-chemistry Section
This section is undertaking research relating to quality evaluation of crops, fertilization effect on crop
quality and provision of advisory services to the scientists, farmers and industrialists for quality testing
of their research material/products. During the year 2013-14, twenty trials were conducted on guava,
pear, sorghum, lentil, kinnow, okra, maize, pearl millet, tomato, pomegranate, carrot, rice and cotton.
Effect of alone and combined application of organic and inorganic manures on the production and
nutritional quality of guava
This trial was conducted to study the effect of manures on the quality of guava using RCBD with three
replications and five treatments; T 1 (NPK 100 %), T2 (NPK 100 % + FYM 100 %), T3 (NPK 75 % + FYM 25 %),
T4 (NPK 50 % + FYM 50 %) and T5 (NPK 25 % + FYM 75 %). The treatment T 2 where full dose of NPK (1000500-500 g/plant) and FYM (40 kg/plant) were applied gave maximum dry matter (12.25%), crude protein
(9.62%), ascorbic acid (213 mg/100g) and total sugars (7.82%).
Nutritional quality evaluation of tomatoes and okra grown organically and inorganically
Organic farming is a production system which avoids or largely excludes the use of synthetic and inorganic
fertilizers, pesticides and growth regulators. Tomatoes and okra were grown using two treatments i.e T 1
(inorganic NPK) and T2 (organic press mud on N equivalent basis) with nine replications using t-test. The
inorganic tomatoes gave higher yield (24.19 t/ ha) while organic tomatoes gave higher dry matter (8.38%),
crude protein (1.69%) and ash (1.18%). The inorganic okra gave higher yield (13.15 t/ha) and crude fat
(0.374%) while organic okra gave higher dry matter (13.73%), crude protein (2.407%), ash (1.18%), k (2.09%),
P (1.548%) and Ca (0.693%).
Standardization of biodiesel production on small/laboratory scale using crude maize oil
Biodiesel refers to vegetable oil or animal fat based diesel fuel consisting of long chain alkyl esters. Two crops
were included in this trial i.e maize and castor bean. During first year 17 different treatments using KOH, NaOH
and methanol were used in different ratios for optimum recovery of biodiesel from maize oil. Recovery of
biodiesel was determined and economics of biodiesel production was also calculated. Three treatments were
found better i.e. T1 (oil: methanol = 1:6 KOH 1.6 %), T 2 (oil: methanol = 1:9 KOH 1.6%) and T 3 (oil: methanol
= 1:6 NaOH 1.6%). T1 gave better recovery (75 %) and economics (Rs. 480/L). Recovery of biodiesel ranged
from 64 to 75%.
Physico-chemical variations in kinnow quality induced by harvesting time and geographical zone
Kinnow samples were collected from five Districts; (Sargodha, T.T. Sing, Vehari, Layyah and Faisalabad)
during the months of February and March. Kinnow of Sargodha District was found better regarding different
quality parameters i.e. Juice (48.9%), vitamin-C (16.40 mg/100g), TSS (15.13%) and total sugars (15.13%).
February picking was found better as compared to March regarding different quality parameters.
Effect of FYM alone and in combination with NP fertilizer on quality of maize fodder
A field trial was conducted to evaluate farm yard manure (FYM) alone and in combination with NP fertilizer on
quality of maize fodder in collaboration with Fodder Research Institute, Sargodha. Eight treatments viz. 0-0,
120-90 NP kg/ ha, 5 t FYM /ha, 10 t FYM /ha, 15 t FYM /ha, 1/2 NP + five t FYM, 1/2 NP + 10 ton FYM /ha and
1/2 NP + 15 ton FYM /ha were tested. Maximum fresh fodder yield (64.45 t/ha), ash content (7.86%) and crude
fat (2.43%) were obtained where 1/2 NP +15 t FYM/ha were applied.
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Nutritional quality evaluation of different varieties/lines of rye grass
A field experiment was conducted to evaluate three varieties of rye grass (Marshal, Fantastic and RG-1) for
their nutritional quality. Fresh fodder yield of each cutting was recorded and representative plant samples were
analyzed. Maximum fresh fodder yield (38.88 t/ha), crude protein (15.58%), and crude fat (2.95%) were found
in Fantastic in cutting I. Similar trend was found in cutting II.
Effect of free fatty acid contents of cotton seed on its germination
A field experiment was conducted to study the effect of free fatty acid contents of cotton seed on its
germination. Six varieties of cotton (FH-114, FH-118, FH-142, FH-941, FH-942 and FH-456) were grown. Three
pickings were done and seed of each picking was used for germination test and its oil was analyzed for free
fatty acid contents. Maximum germination with lower value of free fatty acid content was observed in picking II
of all varieties. Free fatty acid contents ranged from 1.3 to 2.5% while germination ranged from 38 to 48%.

Quality comparison of silage prepared by different varieties of maize
An experiment was conducted to evaluate the quality of silage prepared by using six maize varieties (S-2002,
Faisalabad Makai, FH-1046, FH-793, EV-78 and EV-77). Fresh fodder samples from each variety were
collected at milk stage, chopped and silage of each variety was prepared. Best silage was obtained in S-2002
and FH-1046 due to higher crude protein contents (12.73 and 12.45%, respectively).
Nutritional quality evaluation of different pear varieties
This experiment was conducted in collaboration with Horticultural Research Station Soon Valley, Khushab. Six
promising varieties of Pear (William, Lecont, Santa Maria, Baggugosha, Precocae and Concord) were analyzed
for fresh weight, diameter, pulp %, juice %, seed %, firmness, vitamin- C, pH, acidity, reducing, non- reducing
and total invert sugars (Fig.10). Fresh weight (119.9 g), diameter (61.57 mm), firmness (8.00 kg) and TSS
(12.6%) was found better in Precocae, whereas, total sugar was better in Concord (7.3%) and Lecont (7.0%).
Baggugosha (49.84%) and Lecont showed better juice (48.23%).

Fig. 10. Different pear varieties.

Nutritional quality evaluation of different varieties of pomegranate under climatic conditions of
Faisalabad
This experiment was conducted in collaboration with Horticultural Research Institute, AARI, Faisalabad.
Samples of five varieties of Pomegranate (NARC-1, NARC-2, Sultan, Kandhari and Tarnab Gulabi) were
analyzed for fresh weight, pulp %, juice %, seed %, vitamin- C, pH, acidity, TSS, reducing, non- reducing and
total invert sugars. Considering total sugar contents (18.9%) juice (32.3%) TSS (15.70%), performance of
Sultan was found better. Fresh weight (221.9 g) was found better in NARC-1.
Assessment of antioxidant potential of kinnow fruit
This experiment was conducted to evaluate the antioxidant potential of kinnow. Ten kinnow fruit samples were
collected during the month of February from Faisalabad, Sargodha, Layyah, Vehari and Toba Tek Singh.
Samples from Sargodha were found better regarding antioxidants (41.72 % DPPH radicals scavenged/ml of
juice), Vitamin- C (16.14 mg/100 g) and total phenolic contents (5.6 g/100g).
Carotene, sugar and vitamin contents in carrots as affected by potassium application
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In a field study the effect of seven levels of NPK viz. 60-00-60, 60-40-60, 60-60-60, 60-80-60, 60-100-60, 60120-60 and 60-140-60 kg/ha were tested on the yield and quality of carrot (cv. T-29). It is concluded that
maximum yield (60.3 t/ha), root weight (25.8 t/ha), dry matter (10.63%), ash (0.82%), ascorbic acid (8.0 mg/100
mL), TSS (10.1%), reducing sugar (4.92%) and total sugar (5.52%) were found in T6(60-120-60) where
potassium was applied @ 120 kg/ha.
Quality of okra as influenced by foliar application of boron and zinc
The experiment was conducted to study the effect of boron and zinc on quality of okra. Four sprays of zinc and
boron (Zn 0.2% + B 0.1%, Zn 0.4% + B 0.2%, Zn 0.6% + B 0.3% and Zn 0.8% + B 0.4%) along with a control
and standard dose of NPK 80-75-60 kg/ha. T4 was found better due to high dry matter (13.3%), ash (0.88%),
crude protein (2.16%) and crude fat (0.21%) where Zn was applied @ 0.6% and B @ 0.3%.
Temporal changes in aflatoxin content of cereal grains affected by storage length
This experiment was conducted to study the aflatoxin induced by time in cereal grains. Ten kg of each of corn
and rice samples were stored during the months of November and December, 2012 at room temperature for
aflatoxin contents analysis. Samples were drawn after every ninety days interval and analyzed for aflatoxin (B1,
B2, G1 and G2). During 2013-14, samples were drawn from the same storage bulk and were analyzed for
aflatoxin after every ninety days. No aflatoxin contamination was found even after expiry of 540 days.
Nutritional quality evaluation of pearl millet fodder varieties/lines
Seven varieties of pearl millet fodder i.e. Sargodha Bajra 2011, BS-2000, FB-794, FB-812, FB-822, MB-87 and
F-86 were collected from Fodder Section, AARI Faisalabad and analyzed for their quality. Results showed that
line F-86 was found better due to higher crude protein (11.67 %) and crude fat (3.54%). However maximum dry
matter (19.28%) was found in MB-87, ash (11.30%) in Sargodha Bajra 2011, phosphorus (0.174%) in FB-794
and calcium (0.086%) in FB-812.
Improving the nutritional quality of lentil by the use of potassium
A field experiment was conducted in collaboration with Pulses Research Institute, Faisalabad to see the role of
potassium in improving nutritional quality and yield of lentil. Experiment comprised different doses of potassium
(30, 45, 60, 75 kg/ha) and a control along with standard dose of NP 25-60 kg/ha. Results revealed that
potassium application @ 75 kg/ha along with standard dose of N 25 kg/ha and P 60 kg/ha produced maximum
grain yield (876.67 kg/ha), ash (3.53%), crude fat (4.15%), crude protein (23.33%), phosphorus (0.343%) and
calcium (0.092%).
Effect of phosphorus on yield and quality of maize fodder
A field experiment was conducted to see the effect of phosphorus on nutritional quality and yield of maize
fodder. Experiment comprised different doses of phosphorus (20, 40, 60, 80 kg/ha) and control along with
standard dose of nitrogen 80 kg/ha. Results revealed that phosphorous application @ 80 kg/ha along with
standard dose of nitrogen (@ 80 kg/ha) produced maximum fresh fodder yield (60.09 t /ha), dry fodder yield
(8.48 t/ha), dry matter (14.68%), ash (10.61%), crude protein (13.56%), phosphorus (0.208%) and calcium
(0.075%).
Impact of saline water on nutritional quality and yield of sorghum fodder
A field experiment was conducted in collaboration with Soil Salinity Research Institute, Pindi Bhattian to see the
impact of saline water on nutritional quality and yield of sorghum fodder. Experiment comprised saline water of
different ECiw (4.0, 6.0, 8.0 and 10.0 dS/m) along with canal water. Results revealed that canal water produced
maximum fresh fodder yield (47.30 t/ha), ash (11.75%), crude fat (3.00%) phosphorus (0.178%) and calcium
(0.077%) while, maximum dry matter (22.32%) was found in T 5 where ECiw 10.0 dS/m water was applied.
Senior Scientists
Mr.Liaqat Ali, Food Technologist,
0302-4442502
Mr.Nisar Ahmad, Agricultural Chemist,
0300-9664642, nisarahmadac62@gmail.com
Dr. Muhammad Mushtaq Ahmad,
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Mr.Umar Farooq, Assistant Agri. Chemist,
0334-6538489
Dr. Atta-ur-Rehman, Assistant Food Technologist,
0333-6603579
Mr.Muhammad Asghar, Assistant Food Technologist,
0300-6070366
Dr. Ahmad Din, Assistant Food Technologist,
0321-7535783
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Overview
Agricultural Economics Section is a supporting unit and helps in the economics analysis of experimental data,
cost benefit ratio of new agricultural technology for all the institutes, sections and substations attached with
Ayub Agricultural Research Institute, Faisalabad. The section also carries out economics research studies in
the Punjab Province. The objectives of the section are i) to help the scientists in economic analysis of the
experimental data and field experiments for its possible economic viability and recommendations, ii) to provide
secondary data, comments on policy matters and address assignments received from the higher offices from
time to time and iii) to carry out field crop survey in the province for the realization of crop situation, farmers
problems and keep aware the allied agricultural scientists in setting their research priorities.
Economic impact of research of AARI,
Faisalabad from 2003-04 to 2012-13
Ayub Agricultural Research Institute came into being
in 1962 after the bifurcation of research and
education, working under the former Punjab
Agricultural College and Research Institute Lyallpur
(Established in 1906). This institute has played a
pivotal role in improved crop production through
evolving 443 crop varieties and appropriate
production technology. The institute has released 78
wheat varieties, 24 rice varieties, 55 cotton varieties
and 23 varieties of sugarcane.
Cotton, wheat, rice and sugarcane are the most
important crops grown in Pakistan. The performance
of these four crops is very crucial
for the overall performance of national economy.
Share of these four crops in GDP is 5 percent and
total value added in agriculture is 24 percent. The
cultivated area under these four crops is
approximately 3/4th of the total cultivated area of the
country (Economic Survey of Pakistan, 2013-14).
The study was designed to see the impact of
researches evolved by Cotton Research Institute,
Sugarcane Research Institute, Rice Research
Institute and Wheat Research Institute of AARI,
Faisalabad on Punjab’s economy.

Estimation of benefits associated with breeding
research of any research institution is very
complicated task as many indirect benefits are
difficult to work out.
Benefits associated with breeding research may be
categorized as yield benefits and non-yield benefits.
1. Yield benefits
Yield benefits are the value of additional
production attributable to breeding research.
2. Non-yield benefits
Non-yield benefits may be very important and
sometimes may exceed the value of yield
benefits. Non-yield benefits include:
I. Reduced crop growth cycle -- Allow Farmers to
increase cropping intensity
II. Quality Improvement
III. Quality and quantity Improvement of byproducts
IV. Reduction in chemical use for disease and
insects/pests control
For simplicity we confined our study only to estimate
yield benefits breeding research.
Model for estimation of breeding research
benefits
The gross annual benefits generated by breeding
research program of AARI Faisalabad were
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estimated using of Simple Economic Surplus Model
[(Lantican et al (2005)]

2012-2013 indicates that world famous Basmati
Supper variety remained the single largest cultivated
variety. However, its share in rice cultivation in the
province has decreased from 70% of rice area in
2003-04 to 49% in 2012-13. In absolute terms
Basmati Supper was cultivated on 835 thousand
hectare out of total 1711 thousand-hectares rice area
of Punjab. The Basmati-385 is seen losing position
and only 30 thousand hectares or 2 percent area is
being cultivated under this variety in 2012-13. The
data show that additional yield estimate with
existence of modern rice varieties remained around
1442 thousand tons in 2003-04 to 1066 thousand
tons in 2012-13. During the crop year 2003-04 the
benefit amounted Rs. 34 billion while it was
increased to Rs 85 billion Rupees in year 2012-13
During the crop year 2003-2004 cotton was grown
approximately on 2387 thousand hectares area in
Punjab. Out of it 11.07 % area was under cotton
varieties released by cotton Research Institute,
Faisalabad. During the crop year 2012-2013 cotton
was grown on some 2308.7 thousand hectares in
Punjab and area under varieties released by Cotton
Research Institute, Faisalabad was increased
significantly from 11.07% in 2003-04 to 88.6% in
2012-2013. The variety MNH- 886 is the single
largest that covered about 1306.5 thousand
hectares, 56.59 percent of area cultivated under
cotton. The FH- 142 is the second largest variety; it
was grown on 23.08 percent of the total cotton area
in Punjab. The data show that additional yield
estimate with existence of modern cotton varieties
remained around 30 thousand tons in 2003-04 to 654
thousand tons in 2012-13. During the crop year
2003-04 the benefit generated was Rs. 688 million
while during 2012-13 benefit stood at RS. 50 billion.
During the crop year 2003-2004 sugarcane was
cultivated almost on 1712 thousand hectares in
Punjab and varieties released by Sugarcane
Research Institute Faisalabad was about 97.7
percent of the total sugarcane area of Punjab
province. The variety CO-1148 was the most
dominant that covered about 177.25 thousand
hectares which is 25.59 percent of total sugarcane
area of the province. The BF-162 was the second
largest variety that was cultivated on 12.8 percent of
the total sugarcane area of the province in 2003-04.
During the crop year 2012-2013 total cultivated area
under sugarcane was 1897 thousand hectares. All of
it - i.e 100 % - area was under varieties released by
Sugarcane Research Institute, Faisalabad. The
variety HSF-240 is the single largest that covered
about 259.8 thousand hectares with 33.84% of
sugarcane area cultivated under sugarcane. The
SPF-234 is the second most grown variety; it was
cultivated on 28.8% of the total Sugarcane area in

Economic Surplus Model for estimation of benefits of
individual variety may be specified as:
𝐵𝑡 = 𝐴𝑡 𝑌𝑡 𝑃𝑡
𝐵 = value of additional production attributable to
AARI breeding research improvement,
A = area planted to modern varieties of crops under
consideration,
Y = net yield gain attributable to AARI breeding
research improvement,
P = price of wheat grain of crops
Description of variables
Area planted to new varieties (A)
Data on area planted to modern varieties of rice,
sugarcane and wheat was provided by crop reporting
service, Punjab while data on area under modern
cotton varieties was provided by Cotton Research
Institute Faisalabad.
Net yield gain attributable to breeding research
(Y)
Net yield gain attributable to modern varieties is the
difference between the yields of modern variety over
check variety in the breeder’s experimental plots.
Data of varietal yield trials of each individual variety
were obtained from respective research institute.
Prices of crops (P)
prices of wheat, cotton and rice from 2003-04 to
2012-13 were obtained from aims (agriculture
information marketing services) Lahore, while
support price of sugarcane announced by
Government of Pakistan were taken as prices of
sugarcane and were noted from different issues of
economic survey of Pakistan.
Economic impact of breeding research of AARI,
Faisalabad on Punjab’s economy
During the crop year 2003-04 total area under rice
crop in Punjab was 1512 thousand hectares. Out of it
about 1498 thousand hectares were under varieties
released by Rice Research Institute, Kala Shah
Kaku, which was almost 89% of the total rice area of
Punjab province. The variety Supper Basmati was
the single largest, it was cultivated on almost 70% of
rice area. The Basmati-385 was the second largest
variety; it was grown on 13.5% of the total rice area
of the province. Among coarse varieties IRRI-6 was
most dominant and cultivated on 5.6 percent rice
area of the province. The pattern of crop in year
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Area in Punjab occupied by varieties developed by AARI, Faisalabad.

Punjab. The additional yield estimate of modern
sugarcane varieties remained around 5318 to 9060
thousand tons. During the crop year 2003-04 the
benefit was worth Rs. 5.6 billion. During the year
2012-13 the varieties added benefit was close to RS.
38.5 billion.

Year
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

During the crop year 2003-04 total wheat area in
Punjab province was 6255.5 thousand hectares. All
varieties which were cultivated in Punjab during
2003-04 were released by Wheat Research Institute,
Faisalabad. The variety Inqlab-91 was the single
largest that covered about 4641.7 thousand
hectares, 74.2% of wheat area in Punjab. Watten
was the second largest variety that was cultivated on
12.3% of the total wheat area of the province. During
the crop year 2012-2013 round about 6511.3
thousand hectares area was under wheat cultivation.
Varieties released by Wheat Research Institute,
Faisalabad occupy 99.6% of the total area of Punjab
province. The Sehar-2006 was the largest cultivated
variety with 3457.57 thousand hectares and 53.10%
of area. The Inqlab-91 is the second famous variety
that was grown on 28.8 percent of the total wheat
area in Punjab. The data shows that additional yield
estimate with existence of modern wheat varieties
remained around 2815 to 2930 thousand tons.
Benefits rose significantly from 26 billion in 2003-04
to 85 billion in 2012-13.
The economic benefit added to Punjab economy
attributable to modern varieties developed by AARI,
Faisalabad during crop year 2003-04 was Rs 66.8
billion which was 1.37% of GDP of Pakistan. The
values of additional gain attributable to breeding
research during 2011-12 and 2012-13 were 219.6
and Rs257.7 billion, respectively. Thus the economic
benefits of breeding research of AARI, Faisalabad
remained 1.22% in 2011-12 and 1.25% in 2012-13 of
GDP.

Cotton
11.07
0.84
10.62
10.36
7.85
6.09
5.40
21.23
73.27
88.26

Sugarcane
97.7
100
100
100
99.5
99.5
99.4
99.5
99.6
99.6

95.88
96.4
96.15
94.71
95.71
93.98
90.51
89.18
85.15
85.15
80.15

Wgeat
99.2
99.5
99.4
99.3
99.6
99.1
99.5
99.5
99.6
99.6

Additional gain of yields by varieties released by
breeding Research institute AARI, Faisalabad.
Year

Cotton

2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

30.1
3.6
61.3
103.4
78.9
57.6
54.9
182.5
671.4
653.8

Additional gain (000 T)
SugarRice
Wheat
cane
5318
1442
2815
5471
1525
2871
5308
1449
2917
6413
1443
2895
8014
1341
2881
6871
1506
3076
6388
1388
3111
7365
1251
3011
8530
1122
2917
9060
1066
2930

Total
9605.1
9870.6
9735.3
10854.4
12314.9
11510.6
10941.9
11809.5
13240.4
13709.8

Value of additional gain due to varieties released
by research institutes.
Year
Cotton
2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

0.668
0.096
1.768
3.748
3.076
2.947
5.547
11.358
40.422
49.763

Additional gain (Rs. Billion)
SugarRice
Wheat
cane
5.584
34.143
26.365
5.744
39.465
31.268
5.972
39.085
31.625
9.62
46.615
35.415
12.022
71.237
43.17
13.743
96.577
65.473
15.97
74.668
74.604
23.016
74.982
73.168
31.988
74.728
72.472
38.505
84.852
84.585

Total
66.760
76.573
78.450
95.398
129.505
178.740
170.789
182.524
219.610
257.705

Economic impact of breeding research AARI,
Faisalabad
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Year

Pak GDP
(Rs.
Billion)

2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
2009-10
2010-11
2011-12
2012-13

4875.65
5640.58
6499.78
7623.2
8673.01
10242.8
12724
14803.7
18032.9
20653.9

Crops
GDP
(Rs.
Billion)
482.69
558.42
643.48
747.07
806.59
993.55
1157.88
1302.72
1586.89
1796.89

Additional gain
% of
Pakistan
GDP
66.76
1.37
76.573
1.36
78.45
1.21
95.398
1.25
129.505
1.49
178.74
1.75
170.789
1.34
182.524
1.23
219.61
1.22
257.705
1.25
(Rs.
Billion)

% of
Crops
GDP
13.83
13.71
12.19
12.77
16.06
17.99
14.75
14.01
13.84
14.34

Overview
Realizing the importance of the application of statistical techniques in Agricultural Research, Statistical Section
was added to University of Agriculture, Faisalabad (former Punjab Agriculture College and Research Institute)
in 1946 on the bifurcation of Research and Education in 1962, administrative control of this section was
transferred to Ayub Agricultural Research Institute, Faisalabad. This Section extends to help agricultural
researchers in planning and designing of research experiments, analysis of research data obtained thereby and
interpretation of results. Vetting of annual research programs of the institute, evaluation/identification of
problem data and physical verification of layout of research experiments are key responsibilities of the section.
Training of Research Scientists of Ayub Agricultural Research Institute on data analysis and interpretation of
results are also being conducted. Data regarding area, production, yield etc. of all crops is being maintained.
Advisory services for designing of experiments
There are number of factors which contribute a lot in minimizing experimental error but the choice of suitable
design is the important one. For this purpose, advisory services were provided to 301 research scientists for
designing their research experiments. Guidance was also provided to researchers in collection of data,
interpretation/presentation of results and for writing research papering, articles etc.

Evaluation/Identification of problem data
To ensure the validity of the research data collected by Agri. Scientists, the data of research experiments
received from various Institutes were examined, evaluated with statistical standards and problematic data was
identified.
Physical verification of layout of field experiments
The layout of field experiments was physically checked/verified according to the vetted annual program of
research work by
visiting experimental areas of different Directorates/Sections at AARI, Faisalabad.
The difficulties faced by the researchers were discussed in detail and suitable solutions were suggested at the
spot. Various points of mutual interest pertaining to the number of replications and shape and size of plot were
also discussed. Technical staff was also suggested to send their layout plans to the Statistician for
approval/vetting before sowing. The discipline wise detail is as under.
Sr.
No.
1
2
3
4
5
6

Name of Institute/Station
Oilseeds Research Institute, Faisalabad
Pulses Research Institute, Faisalabad
Entomology Research Institute, Faisalabad
Soil Chemistry Section, Faisalabad
Agronomic Research Institute, Faisalabad
Wheat Research Institute, Faisalabad
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7
8
9
10
11
12
13

Vegetable Research Institute, Faisalabad
Maize Research Station, Faisalabad
Maize and Millets Research Institute, Yousafwala
Barani Agricultural Research Institute, Chakwal
Soil and Water Conservation Res. Institute, Chakwal
Cotton Research Station, Multan
V and O Section, Agronomic Res. Institute, Faisalabad

Statistical Analysis of Data
The staff remained busy throughout the year due to the pouring of a large number of data sets for statistical
analysis. A total of 2430 data sets of experiments conducted by different institutes under the umbrella of AARI,
were analyzed.
All the data of 2793 tables/parameters of research experiments received in the section during the year under
report were timely and efficiently examined, evaluated, discussed with the specialists concerned and analyzed
statistically keeping in view the objectives of the experiment. Behavior of individual factors and their interaction
was also studied. Design wise detail of these data sets processed during the year 2013-14 is as under.
Sr.
No.

Name of experimental
design/statistical procedure

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Genotypic Correlation
RCBD
Cluster Analysis
CRD
Nested ANOVA
Factorial (RCBD)
Split Plot Design
Phenotypic Correlation
Correlation Analysis
Combined ANOVA
T. Test
Tukey Test
Path Analysis
Principle Components Analysis
Comparison Test
Non-Additivity Test
Regression Analysis
Pooled ANOVA
DMR Test
Augmented Analysis
Graphical Presentation
Total

No. of parameters/
tables processed
statistically
262
492
12
9
8
42
84
262
79
3
11
6
6
3
970
413
5
43
6
11
74
2801

Vetting of annual program of research work
Annual program of research work rabi, 2013-14 and kharif, 2014 of all the disciplines of Ayub Agricultural
Research Institute were vetted and improvements/modifications were suggested where deemed necessary.
Assignments
About 50 assignments regarding different aspects were prepared and provided to Director General Agri.
(Research) as directed.
Training of research scientists
One of the thrust areas of this section is to develop trained scientists in AARI in the disciplines of Agricultural
Statistics for meeting the challenges of agricultural research. Trainings were conducted on monthly basis for
agri. researchers to enhance statistical aptitude and necessary understanding of design of experiments and
interpretation of results to make them able to cope with practical difficulties faced during experimentation.
The course covers the fields design of experiments, regression analysis, multivariate techniques etc. and lays
more emphasis on statistical computing using different statistical softwares.
Discipline-wise distribution of 41 trained scientists under this program is as under:-
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Sr.
No.
Dec,
2012
Jan,
2013
Feb,
2013
Mar,
2013

Apr,
2013
May,
2013
Jun,
2013
July,
2013
Aug,
2013
Sep,
2013
Oct,
2013
Nov,
2013
Dec,
2013
Jan,
2014
Feb,
2014
Mar,
2014
Apr,
2014
May,
2014
Jun,
2014

Institute/Directorate
Entomological Research Institute,
Faisalabad
Plant Pathology Research Institute,
Faisalabad
Vegetable Research Institute,
Faisalabad
Soil Chemistry Section AARI,
Faisalabad
Biochemistry Section, AARI,
Faisalabad
Soil Bacteriology Section, AARI,
Faisalabad
Horticultural Research Institute,
Faisalabad
Fodder Research Institute, Sargodha
Post- Harvest Research Centre,
Faisalabad

No. of
Scientists
06
06
06

06

02
03
06

Pulses Research Institute, Faisalabad

06

Sugarcane Research Institute,
Faisalabad

06

Wheat Research Institute, Faisalabad

06

Cotton Research Institute, Faisalabad

06

Agronomic Research Institute,
Faisalabad
Oilseeds Research Institute,
Faisalabad
Agri. Biotechnology Research Institute,
Faisalabad
Barani Agri. Research Institute,
Chakwal
Rice Research Institute, Kala Shah
Kaku
Soil Salinity Res. Institute ,
PindiBhattiyan
Maize and Millets Research Institute ,
Sahiwal

06
06
06
06
06
06
06

Citrus Research Institute, Sargodha

06

Regional Agricultural Research
Institute, Bahawalpur

06

Senior Scientists
Mr. Muhammad Sarwar
Assistant Statistician,
0333-6689376
stataari1@yahoo.com
Mr. Jafar Salim
Assistant Statistician,
0333-6553910
stataari1@yahoo.com
Mr. Mukhtar Ahmad
Statistical Officer,
0333-6748808
mukhtarah7@gmail.com
Mr. Amir Hameed
Statistical Officer,
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0300-7218033
stataari1@yahoo.com
Hafiz Muhammad Ijaz
Statistical Officer,
0300-7496241
stataari1@yahoo.com
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Overview
At the time of establishment of Ayub Agricultural Research Institute in the year 1962, library was setup at the
top floor of Administration Block of the Institute. This library was shifted to its newly constructed building with all
modern facilities for its users/visitors in 1990. Research initiatives of AARI are supported through a state-of-theart Library and Information Resource Centre. This Main Library is a Hybrid Library which contains both digital
and print collections. It has more than 44,000 books, periodicals, laboratory manuals, research articles etc.
rendering it as one of the biggest Digital Libraries of Pakistan. The 25,000 print material of Library relate to
various subjects including Plant Breeding and Genetics, Botany, Bio-Chemistry, Plant Pathology, Plant
Physiology, Bio-Technology, Entomology, Food Technology, Crop Management, Horticulture, Floriculture,
Dairy, Government publications, Gazettes, Dictionaries and Encyclopedia, Economics, Statistics, Library and
Information Sciences, English Literature, Pakistan affairs, Islam, etc. The books have been classified using
Dewey Decimal Classification Scheme (DDC).
Main objectives of the library are:
To provide convenient and equitable access for all researchers of AARI to information resources to
enhance the quality of research, (ii) to disseminate knowledge through electronic sources on their desk,
(iii) to build a sustainable and scalable digital knowledge infrastructure, (iv) to improve online learning
environments, (v) to meet changing expectations in a global content.
Salient achievements made during the report year are tabulated below:
1.

S. No.

Services offered

2.

1.

Provided the literature through e-mail (Electronic
Document Delivery Services)

3.
4.

2.
3.

5.
6.
7.

4.
5.
6.

Periodicals and magazine services
Assistance provided to conduct workshops,
seminars and trainings
Digital library services
Reference services
Indexing and abstracting services

8.
9.

7.
8.

Newspapers services
Face book page

No. of material/
seminars etc.

No. of beneficiaries

132,00

2398
3560

56
760
1100
560
567

9500
211,200

Main library launched AARI website
We are pleased to launch AARI website, which goes live and is located at the address:
http://www.aari.punjab.gov.pk. Our goal with this site is to provide our visitors with an easier way to learn
about what the Ayub Agricultural Research Institute; Faisalabad does, why we do what we do and how to
get involved. We will be adding new research on a regular basis. We hope visitors find the AARI website
has a fresh look, is easy to use and is informative.
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HEC National Digital Library
Facility
of
HEC
National
Digital
Library
was
obtained
at
AARI
Main
Library
(http://www.digitallibrary.edu.Pk/Ayub.html). Under this facility access to more than 2200 online journals is
available for users.
In-house digital library
In-house digital library having more than 44,000 books; research papers and other materials is also
available. It is one of the biggest Digital Library of Pakistan searchable through local OPAC
(http://localhost/index.jsp).
Face book page of main library
Face book page of Main Library (http://www.facebook.com/pages/Main-ibraryAyub-Agricultural Research - Institute Faisalabad / 285182304925180) has been made available online. It contains all
news, interviews and latest
research innovations regarding agriculture worldwide.
Display and reading hall
Display and Reading Hall is being regularly maintained with latest literature for the patrons.
Automation of library
The automation of the library has been completed to facilitate easy searching/location of required material
by the users.
Newspaper section
Press clippings related to agriculture were properly maintained and kept in record during the report year.
Information literacy
To promote technical information dissemination through social media, book fairs and awareness seminars
were arranged in main library.
Promotion of use of library resources
To promote use of library resources and services, orientation programs, i.e. hands on training, workshops
and seminars on various instructional and research tools like Library Information Management System,
Endnote, SPSS, and searching techniques were arranged to use different electronic databases. Such
programmes
are
also
arranged
on
request
at
aarilibrary@gmail.com /
Senior.Librarian@aari.punjab.gov.pk
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PUBLICATIONS OF AARI SCIENTISTS
DURING THE YEAR 2013-2014
1.

2.

3.
4.

5.
6.

7.

8.

9.

10.

11.
12.

13.

14.
15.

16.
17.
18.

19.
20.

Abbas, G., H. Karar and J.D. Dutcher. 2013. Efficacy of multicolored ladybird beetles (Coleoptera:
Coccinellidae) for the control of aphids in pecan orchards. Research Note. J. Entomol. Science,
47:48(1): 70-74.
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Annexure 2
Number of experiments conducted by different institutes of AARI during 2013-14
S
No.
1
2
3
4
5
6
7
8
9
10
11
12
13

Institute
Wheat Research Institute, Faisalabad.
Cotton Research Institute, Faisalabad.
Rice Research Institute, Kala Shah Kaku.
Sugarcane Research Institute, Faisalabad.
Maize and Millets Research Institute, Yusafwala,
Sahiwal.
Vegetable Research Institute, Faisalabad.
Pulses Research Institute, Faisalabad.
Oilseeds Research Institute, Faisalabad.
Potato Research Institute, Sahiwal.
Barani Agricultural Research Institute, Chakwal.
Regional Agricultural Research Institute, Bahawalpur.
Arid Zone Research Institute, Bhakkar.
Agricultural Biotechnology Research Institute,
Faisalabad.
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No. of Experiments conducted
Kharif (2013)
Rabi (2013-14)
63
126
4
105
55
77
33
36
39
45
64
30
49
16

56
49
53
26
129
154
19
17

Total
63
130
105
55
110
92
88
98
26
193
184
68
33

14
15
16
17
18
19
20
21
22
23
24

Fodder Research Institute, Sargodha.
Agronomic Research Institute, Faisalabad.
Institute of Soil Chemistry and Environmental Sciences,
Faisalabad.
Soil Fertility Survey and Soil Testing Institute, Lahore.
Soil and Water Conservation Research Institute,
Chakwal.
Soil Salinity Research Institute, Pindi Bhattian.
Entomological Research Institute, Faisalabad.
Plant Pathology Research Institute, Faisalabad.
Horticultural Research Institute, Faisalabad.
Citrus Research Institute, Sargodha.
Post Harvest Research Centre, Faisalabad.
Grand Total

84
82
40

70
73
42

154
155
82

104
24

111
26

215
50

41
72
54
1143

35
58
56
42
33
55
1204

76
130
110
42
33
55
2292

Annexure 3
Area, yield and per capita availability of different commodities
Crops
Area
(000 ha)

1947-48
Production Yield
(000 tons) (kg/ha)

6511.27

18587.00

2855

12.0

1711.38

3478.00

2032

35

437

-

2308.68

9526.00

1980

-

3971.7

29728

189.0

767.67

42982.00

55985

438

2.4

24.0

9884

1.1

162.56

3639.07

22386

37

Maize

168.8

167.6

993

8

587.70

3353.10

5705

34.1

Gram

631.3

356.6

565

17.0

908.05

691.00

761

7

Mango

(1957-58)
6.1
(1957-58)
1.8
(1957-58)
10.8

102.0

16803

4.9

109.14

1280.21

11730

13

15.0

8480

0.7

53.38

379.39

7108

3.9

79.0

7311

3.8

183.30

1930.08

10530

19.7

2900.9

2636.6

909

Rice

268.7

253.0

942

897.2

735.0

133.6

Potato

Seed cotton
phutti
(000 bales)
Sugarcane

Guava
Citrus

Area
(000 ha)

2013-14
Production
Yield
(000 tons) (kg/ha)

Per capita
availability
(kg)
189

Wheat

Per capita
availability
(kg)
126.0

Population of
(1951)
21 Million
(2013)
98.22 Million
Punjab
Note : Per capita availability is calculated as production divided by population of the year.
Import export and other deductions are not included.
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Annexure 4

Effect of Weather on Crops during 2013-14
During the year 2013-14 total rainfall of 293.7 mm was recorded at Faisalabad
which was 29 percent less than the previous year. The average maximum
temperature (31.4°C) of the year 2013-14 was increased by 0.3°C than that of
previous year that was 31.1°C. While, an increase of 0.3°C was noted in average
minimum temperature (17.9°C) during 2013-14 against the last year (17.6°C). In
total 18 frosty nights were observed in this year.
During 1st quarter of the year (July-Sep) 162.7 mm rainfall was recorded which
was 31 percent less than that of previous year (234.9 mm). The rainfall received
during first quarter was 55 percent of the total rainfall (293.7 mm) received during
2013-14. Delayed onset of monsoon i.e; end August, favored the rice and
sugarcane crops. However, sowing of carrot was delayed. Due to increase in
maximum temperature during the month of September 2014, sowing of potato and
cruciferous oilseeds was delayed. The average maximum temperature (37.0°C) of
September-2014 was 2.7°C higher than the mean maximum temperature in
September-2013 (34.3°C).
The 2nd quarter (Oct-Dec) of the year received only 1.6 mm rainfall, while there
was 37.4 mm during the 2nd quarter of the previous year. The average minimum
temperature (7.2°C) of December was increased by 0.6°C than the previous year
in December (6.6°C). Average minimum temperature in October-2014 was 21.2°C
that was 4.3°C higher than the mean minimum temperature in October-2013. Due
to low temperature and 8 frosty nights in December severely affected potato crop
during this year.
Third quarter of the year (Jan-Mar) received 30 percent less rainfall (41.8 mm)
than that of previous year (59.4 mm). No rainfall was recorded in the month of
January, which affected the wheat growth. However, rainfall in February and
March contributed to seed devolvement in both wheat and oilseed crops. The
average minimum temperature (7.8°C) of February-2014 was 1.3°C lower than the
previous year (9.1°C). Ten frosty nights in January and February severely affected
all crops especially potato. Ten cloudy nights and 19 foggy days were observed in
this quarter. Hailstorm affected tunnel vegetables during the 2nd week of February.
During the quarter of April to June 2014, a series of (87.6 mm) rainfall continued
from and April to May. This rainfall affected harvesting and storage of wheat crop
but positive impacts of this rainfall was recorded on sugarcane and maize.
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Annexure 5
Meteorological data recorded at the observatory of Plant Physiology Section, Directorate of Agronomy,
AARI, Faisalabad from July-2013 to June-2014
Air Temperature (oC)
Relative Humidity (%)
Months

MAXIMUM

Pan Evaporation (mm)

Sunshine hours

MINIMUM

Total
R/Fall

Cloudy

Rainy

Frosty

Fogy

H

L

Mean

H

L

Mean

H

Mean

L

Mean

H

M

L

M

Total

Mean

(mm)

D

N

D

Nights

Days

41.2

32.6

38.1

30.6

24.0

28.0

92

71.8

40

52.8

5.6

3.9

1.7

2.9

210--10

6--47

14.8

-

7

3

-

-

39.5

27.0

35.7

29.0

22.5

26.9

96

77.4

40

64.0

4.7

3.1

1.0

2.0

214--50

6--56

144.9

1

7

6

-

-

38.8

33.5

37.0

27.5

20.6

25.2

84

70.4

40

50.7

4.6

3.4

2.0

2.5

260--35

8--41

3.0

-

1

1

-

-

37.4

28.5

34.2

25.5

16.0

21.2

88

72.4

36

49.7

3.0

2.3

1.1

1.8

241--40

7--47

-

-

2

-

-

-

Nov

30.5

20.2

27.7

17.0

7.0

10.6

94

84.0

25

45.5

2.5

1.5

0.5

1.1

221--10

7--22

1.6

1

2

2

-

-

Dec

27.8

13.5

21.9

11.5

1.5

7.2

100

86.7

28

56.0

1.7

1.0

0.3

0.6

171--55

5--33

-

-

-

-

8

11

26.0

12.0

20.7

10.0

0.0

5.0

94

88.3

31

53.0

1.9

1.1

0.3

0.6

177--15

5--43

-

2

1

-

9

11

25.7

16.0

21.3

12.2

3.4

7.8

94

85.1

29

52.9

2.0

1.2

0.4

0.7

169--45

6--04

11.2

2

3

3

1

8

32.3

18.0

26.5

17.8

9.0

13.1

95

77.1

32

51.1

2.8

2.0

0.6

1.2

225--20

7--16

30.6

1

6

5

-

-

43.5

25.0

33.6

23.2

14.2

18.5

90

62.0

14

38.0

4.8

3.2

1.1

2.3

279--55

9--20

22.5

-

8

7

-

-

44.5

27.0

37.5

30.2

15.8

23.7

86

51.7

17

35.0

6.7

4.4

1.5

3.3

295--25

9--32

63.5

-

4

3

-

-

46.5

36.8

42.0

31.4

24.0

28.1

67

50.4

18

34.9

6.1

5.4

2.5

3.8

296--25

9--53

1.6

-

2

1

-

-

36.1

24.2

31.4

22.2

13.2

17.9

90.0

73.1

29.2

48.6

3.9

2.7

1.1

1.9

230--22

7--34

293.7

7

43

31

18

30

6
7

Total cloudy days
Total cloudy nights

Jul,13
Aug
Sep
Oct

Jan,14
Feb
Mar
Apr
May
Jun
Mean

1
2

Highest maximum temperature (°C)
Lowest minimum temperature (°C)

Summary
46.5 (07.06-2014)
0.0 (03.01.2014)
184

7
43

3
4
5

Highest relative humidity (%)
Lowest relative humidity (%)
Total rainfall (mm)

100 (17.12.2013)
14 (30.04.2014)
293.7

185

8
9
10

Total rainy days
Total frosty nights
Total foggy days

31
18
30

45.0
Maximum Temp. (2012-13)
Maximum Temp. (2013-14)
Minimum Temp. (2012-13)
Minimum Temp. (2013-14)

Temperature (oC)

40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0
Jul

Aug

Sep

Oct

Nov

Dec
Jan
Months

Feb

Mar

Apr

May

Jun

Comparison of maximum & minimum temperatures of year 2012-13 to 2013-14
160.0
140.0

Rainfall (2012-13)
Rainfall (2013-14)

Rainfall (mm)

120.0
100.0
80.0
60.0
40.0
20.0
0.0
Jul

Aug

Sep

Oct

Nov

Dec
Jan
Months

Feb

Mar

Apr

Comparison of rainfall of year 2012-13 and 2013-14

186

May

Jun

