Publication No. 03/2019

RECOMMENDATIONS
FOR
FARMING COMMUNITY
(2004-2018)

Directorate of Research
S. D. Agricultural University
Sardarkrushinagar-385 506, Gujarat
March, 2019

Mo. 9429708190

3

2
20

2
3
2
2
54

1

5
3
2
4
18

1

1

1
2

2
1
2
2
2
1
1

1
2
3 13

1
1

0
0

4
8

2

1

2

2
2
8

1
2
5

2
11

3
2

5
1
1
1
1

1
1

42
0
22
0
1 18
3
18
0
1 23
4
8 31 12
3 16
6
7 21 10
8 13 14
30
4
13
5
5 28 16
7 22 16
4 18 15
4 21 22
48 346 128
1
1

2
7
1
2
5
5
3
3
4
4

1
4
2
1
1
2
8
4
24

1

2
1
1
2
3
5
2
1
3
2
2
8
7
2
3
44
2

3
3
3
1
3
2
2
3
2
1
37

1
4

30
8
14
10
15
13
6
11
4
19
9
13
7
10
11
180

AGRESCO Sub Committees
Year

Farmers

43, Old Gunj Bazar, Palanpur

Scienti!c

Jay Bhavani Printing Press,

Farmers

PRINTED BY

Scienti!c

500

Farmers

COPIES

Scienti!c

SDAU, Sardarkrushinagar

Farmers

Director of Research & Dean Post Graduate Studies

Scienti!c

PUBLISHED BY

Farmers

March - 2019

Scienti!c

YEAR OF PUBLICATION

Farmers

Sh. Dhaval J. Joshi, Agriculture Of!cer

Scienti!c

Dr. R. N. Singh, Associate Director of Research (Farm)

Farmers

Dr. P. P. Chaudhary, Associate Professor

Scienti!c

Sh. B. K. Prajapati, Assistant Professor

Farmers

COMPILED BY

Scienti!c

Dr. A. M. Patel, Director of Research

Crop
Ag.
Social
Basic
Animal
Horticulture
Crop
Crop
Engg. Production,
Improvement Production
&
Protection Science Science
Dairy & Health &
&
AgroDairy Sci.
Humanities Food
Forestry
Tech.

Farmers

INSPIRED BY

5
5
1
3

TOTAL

Sardarkrushinagar-385 506

Scienti!c

S. D. Agricultural University

2

TOTAL

Directorate of Research

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
Total

Recommendations for Farming Community (2004-2018)

42
22
21
18
27
43
22
31
27
34
18
44
38
33
43
474

Summary of Recommendations (2004-2018) SDAU

CITATION

S. D. AGRICULTURAL UNIVERSITY
SARDARKRUSHINAGAR

Message
Sardarkrushinagar Dantiwada Agricultural University (SDAU) represents
semi arid growing conditions that used to be more known for frequent drought
however, the area stands totally transformed with systematic and planned
concerted efforts of scientists converging on location speci"c precise farming
problems with good forward and backward linkages among different
departments. It is my privilege to present "Recommendations for Farming
Community (2004-2018)” which is compilation of multidisciplinary
recommendations for farming community that have emerged during last "fteen
years after rigorous research work done by the scientists.
I believe that the new technologies added to the research compilation would
be useful for scienti"c community as well as youth of our state in developing
their entrepreneurship skills to meet the food and nutritional security besides
resuscitating natural resource base.
I extend congratulations to the scientists who dedicated themselves for
developing these technologies. My special felicitation to the Director of
Research and Dean Post Graduate studies and his team for compiling the
information and bringing out this booklet in present form.

Sardarkrushinagar
March, 2019

Prof. (Dr.) Ashok A. Patel
HON’ BLE VICE CHANCELLOR

S. D. AGRICULTURAL UNIVERSITY
SARDARKRUSHINAGAR

Preface
We all know that development of any sector is dependent on resources in
each individual "eld. Similarly, research work is very important for the
development of agriculture and allied businesses. Seven districts are included in
the jurisdiction of Sardarkrushinagar Dantiwada Agricultural University,
Sardarkrushinagar. This university concentrates on the research on important
agricultural crops and allied branches of these seven districts viz., Banaskantha,
Sabarkantha, Aravalli, Patan, Gandhinagar, Mehsana and Kachchh of Gujarat
state. This university has widely distributed among these districts with total 18
off campus and 12 on campus research stations along with three krishi vigyan
kendra. Scientists from each research center cover different areas of
agricultural and allied sciences in their research aspects. These research works
are discussed in the meeting of the sub-committees of research to review the
successful results of the four to "ve years' ongoing tests. Conclusions are
concluded at the end of the discussion and these successful conclusions are
published every year as a booklet for farmers, entrepreneurs and scientists.
The main recommendations of this University have been published
"Recommendations for Farming Community (2004-2018)" for the purpose
of providing integrated information collected through research recommendations
from 2004 to 2018 for the farmers, entrepreneurs and scientists of Gujarat. This
book will be extremely useful and guiding for young entrepreneurs as well as
new generation scientists.
I appreciate the commendable performance of all the scientists and wellcoordinated writers for bringing out this publication.

Sardarkrushinagar
March, 2019

(A. M. Patel)
Directorate of Research & Dean PG Studies
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CROP PRODUCTION
Year: 2004
Weed Management
Weed management in summer groundnut
Growing of summer groundnut (GG 2) to keep the crop weed free upto 60 DAS, performing two
interculturings at 25 and 35 DAS and 3 manual weedings at 25, 45 and 60 DAS. Under the paucity of
labor, pre-emergence application of pendimetheline @ 1.0 kg/ha dissolved in 500 liters of water along
with one inter culturing at 25 DAS is recommended.

Integrated weed management in Kharif clusterbean
To control weeds in rainfed clusterbean (G. Guar-1) two interculturing and two hand weedings at 30 and
45 days after sowing to obtain higher yield and net return. Under labour shortage pre-emergence
application of tri!uralin @ 0.5 kg a.i./ha or pendimethalin @ 0.5 kg a.i./ha along with interculturing at
30 days after sowing is advised for effective weed control.

Ef!cacy of different herbicides for controlling the weeds in TPS nursery
To keep the potato tuberlet nursery weed free, three hand weedings and inter culturing at 15, 30 and 45
DAS are advised. Under the paucity of labour, application of metribuzin @ 0.180 kg/ha dissolved in
600 liters of water at 10 days after sowing is recommended.

Comparative ef!ciency of weed management practices on yield and economics of wheat
sown under vaspa and dry conditions of soil
Spray metsulfuron methyl 4 g/ha at 25 days after sowing with 400 lit. of water for ef"cient and
economical weed control in irrigated wheat (GW 273) sown under vaspa condition or dry sown
followed by post sowing irrigation. If P. minor is a problem in irrigated wheat, the farmers are advised
to spray sulfosulfuron 15 g/ha at 35 DAS in 250 lit. water when crop sown under dry condition followed
by post sowing irrigation, whereas under vaspa condition, spray 25g/ha at 35 DAS in 250 lit. water for
effective control of P. minor.

Nutrient Management
Ef!cacy of multi micronutrient formulation for improving castor crop production
Castor GCH-4 on Fe (4.15 ppm) and Zn (0.40 ppm) de"cient soil apply 15 kg FeSO4 per ha. every year
as per STV for getting higher yield and net return with higher BCR (1:2:82). Alternatively, the farmers
can also supplement micronutrients through soil application of micronutrient mixture @ 20 kg/ha
having concentration of Fe 2 %, Mn 0.5 %, Zn 5.0 %, Cu 0.2 % and B 0.5 % equivalent to
Government noti"ed general grade-V for soil application at the time of sowing as a basal dose.

Determining of frequency of phosphorus application for judicious use of fertilizers
The light textured soil with low phosphorus status and adopting pearl millet-mustard cropping sequence
under irrigated condition are advised to apply 60 kg P2O5 /ha in the form of SSP to each crop for
securing higher yield and net realization.

Effect of Rhizobium inoculation on yield of rajma in relation with nitrogen levels
In rajma crop apply 100 kg N/ha along with rhizobium inoculation (Raj-5) to obtain higher yield and
net return.

Response of mustard to foliar application of agrochemicals
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Growing of mustard on loamy sand light textured soil apply 40 kg sulphur through gypsum (250 kg/ha)
as basal application for realizing maximum yield and net return.

Requirement of iron and zinc for irrigated castor
Growing of castor GCH-5 in sandy to sandy loam soil de"cient to medium in iron and zinc status re
apply 15 kg ZnSO and 30 kg FeSO4 per ha to get higher yield and more pro"t.

Ef!cacy of multi-micronutrient formulations in improving potato production
Growing of potato (var. Kufri Badshah) on light textured soils having marginal Fe status are advised to
spray 1 % foliar grade of multimicronutrient having Fe 6 %, Mn 1.0 %, Zn 4 %, Cu 0.3 % and B 0.5 %
equivalent to Govt. Noti"ed grade-II (for Fe de"ciency) at 40, 50 and 60 days after planting along with
recommended dose of macronutrients (NPK) to get higher potato yield and net return.

Yield Maximization Technology for Potato
Growing of potato variety Kufri Badshah on light textured soil having low available nitrogen, medium
available phosphorus and potash status are advised to apply 25 % more chemical fertilizers dose than
RDF (220-110-220 NPK kg/ha) along with 25 t/ha FYM to harvest maximum yield with more net
realization from potato.

FYM and nitrogen study in wheat varieties
Apply 150 kg N/ha to irrigated wheat var. GW-273 to obtain maximum yield and pro"t.

Ef!cacy of multi-micronutrient formulation in improving wheat crop production
Irrigated wheat variety on Fe de"cient soils (3.66 ppm) and marginal available Zn (0.86 ppm) are
advised soil application of 15 Kg FeSO4 + 8 Kg ZnSO4 per ha. every year as per STV to obtain higher
wheat yield, total return, CBR (1:4.06). Alternatively, the farmers can also supplement the multimicronutrients by 1.0 % foliar application of micronutrient mixture having concentration of Fe 4.0 %,
Mn 1.0 %, Zn 6.0 %, Cu 0.5 % and B 0.5 % equivalent to Government noti"ed grade III (Fe & Zn
de"ciency) at 30, 40 and 50 days after sowing. A common basal dose of 60 kg N + 60 kg P2O5 /ha
should also be applied at the time of sowing and 60 kg N/ha at CRI stage of the crop.

Water Management
Fertigation study in brinjal
The brinjal (BSR-1) in paired row (50 x 75 x 100 cm), to irrigate their crop through drip at 0.8 PEF and
apply fertilizers @ 100 kg N/ha as fertigation for obtaining higher fruit yield (27 %), net pro"t (25 %)
and water saving (8 %) as compared to surface method. Recommended dose of P2O5 and K2O (50 kg/ha)
along with 20% of N (20 Kg N/ha) should be applied as basal and remaining 80 % N (80 kg/N/ha)
should be applied in four equal splits at monthly intervals through drip commencing from 30 days after
transplanting.
They should place lateral at 150 cm and dripper (4 lph) at 75 cm apart. The system 2 should be
operated at 1.2 kg/cm pressure for 180 minutes during September to October, 140 minutes during
November to February and 220 minutes till harvesting at alternate day. Under scare water availability
conditions, they are advised to irrigate the crop through drip @ 0.4 PEF with 100 kg N/ha for getting
more or less similar fruit yield and net pro"t as compared to control i.e. surface irrigation, with water
saving of 45 per cent.

Study on drip with mulch in potato
Use of drip irrigation in potato advised to follow paired row planting (30 cm x 60 cm) for securing 17 per
cent higher yield and more net pro"t as compared to drip line in every row (45 cm). Use of black plastic
mulch has not found bene"cial in drip irrigated potato.
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The lateral should be placed at 90 cm by keeping dripper (8 lph) at 50 cm spacing. The system should
be operated at 1.2 kg/cm for 25 to 30 minutes during November to February and 35 to 40 minutes
during March onwards at alternate day.

Study on drip irrigation system in mango
Growing of mango (Rajapuri) is advised to adopt drip system at 1.0 PEF to irrigate their new mango
plantation for better growth and earliness in fruiting. The system should be laid out with two drippers
(8 lph) spaced at 30 cm from the trunk of tree during "rst two years, four drippers at 60 cm distance
during 3rd to 5th year and 5 drippers at 90 cm distance during 6th to 8th year.

Year/month
Sept. to Jan.
Feb. to March
April to May

1st to 2nd year
Hr. Min.
1 - 05
1 - 45
2 - 45

3rd to 5th year
Hr. Min.
3 - 10
5 - 50

6rd to 7th year
Hr. Min.
4 - 50
8 - 15

8th year
Hr. Min.
5 - 50
9 - 15

Under adequate water availability conditions, the system should be operated as per the schedule given
2
above at alternate day with 1.2 kg / cm pressure.
Under scarce water availability conditions farmers are advised to irrigate their crop through drip @
0.6 PEF for getting similar fruit yield and net pro"t as that of surface irrigation with a saving of water
to the extent of 21 per cent. The system should be operated as per the schedule given below at
2
alternate day with 1.2 kg/cm pressure.

Year/month
Sept. to Jan.
Feb. to March
April to May

1st to 2nd year
Hr. Min.
0 - 40
1 - 00
1 - 40

3rd to 5th year
Hr. Min.
1 - 55
3 - 30

6rd to 7th year
Hr. Min.
2 - 55
5 - 00

8th year
Hr. Min.
3 - 30
5 - 30

Effect of drip irrigation on yield of castor
Under assured water availability situation, growing of castor (GCH-4) to adopt paired row sowing
(45 cm x 135 cm x 60 cm) and irrigate through drip at 1.2 PEF. Fertilize their crop @ 200 kg N/ha for
obtaining maximum yield and net pro"t. Full dose of P2O5 (50 kg/ha) and 30 kg N/ha should be applied
as basal and remaining 170 kg N/ha should be applied in "ve equal splits at monthly interval starting
from October through drip as fertigation. The system should be laid out at 180 cm lateral line
distance and 60 cm dripper distance with dripper discharge of 8 lph. The system should be operated
at 1.2 kg/cm2 pressure for 125 minutes during October, 105 minutes during November and February,
80 minutes during December-January, 160 minutes during March and 200 minutes till harvesting on
alternate day (Exclusively for the farmers who are interested to obtain maximum yield of castor).

Response of summer clusterbean to irrigation levels based on IW:CPE ratios and
fertilizerdoses
Irrigate summer clusterbean at 0.6 IW: CPE ratio, which requires 8 irrigations each of 50 mm depth
and fertilize the crop with 20 kg N + 40 kg P2O5 / ha for getting higher yield, net return and BCR. The
nd
irrigation should be scheduled as pre-sowing, 2 at 25 DAS and remaining 6 irrigations at an interval
of 8 days.
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Cropping System Research
Suitable cropping system for mono-crop situation under rainfed condition
Mixed cropping of bajra, mothbean, cowpea and guar with proportionate seed rate (0.940, 3.000, 5.000
and 3.750 kg/ha, respectively) for getting higher net pro"t and BCR under rainfed condition.

Maximization of yield/pro!t from a pearlmillet-wheat cropping system
Under irrigated condition to maximize yield, net return and to maintain soil fertility in pearl milletwheat cropping sequence, In light textured soil, keep 30 % (5.0 kg/ha for pearl millet and 155 kg/ha for
wheat) higher plant population and fertilize both crops with 150 % recommended dose of fertilizer (120
- 60 - 00 kg NPK / ha for pearl millet and 180 - 90 - 00 kg NPK / ha for wheat) and 10 t/ha FYM.

Cultural Practices
Effect of seed rate and row spacing on yield of Kharif green gram
Growing of green gram var. GM-4 as rainfed crop to use 17.5 kg/ ha seed rate with 45 cm row spacing
to secure higher grain yield and net return as compared to broadcasting method.

Effect of sowing time, varieties and row spacing on yield of summer clusterbean
In light textured soil, grow summer clusterbean (GG-1) from 3rd week of February to 1st week of March
at a row spacing of 45 cm for obtaining higher yield, net realization and BCR.

Effect of agronomic manipulation on pro!tability of irrigated durum wheat GW 1139
For realizing higher yield of durum irrigated wheat variety GW 1139 under North Gujarat Agro-climatic
zone, it is advised to sow the crop by criss-cross method using seed rate of 190 kg/ha. The crop should
be fertilized with 140 kg N/ha with a split of 70 kg/ ha as basal and the rest 70 kg/ha at "rst node stage.

Drought management in pearlmillet
Growing pearl millet crop on light textured soils under rainfed condition, spray 5% kaoline solution in
standing crop either in early or late season drought to mitigate moisture stress condition and also sow
pearl millet crop immediately after the onset of monsoon.

Avoidance of the volatile oil loss due to delayed harvest in ajwain
Harvest the ajwain crop (GA-1) at physiological maturity stage (more than 50% umbels turning
yellowish brown and seeds grey brown) to obtain maximum seed and volatile oil yield.

Effect of spacing and nitrogen levels on leaf yield of rustica tobacco var. GC-1
Grow rustica tobacco var. GC-1 at a spacing of 60 cm x 45 cm and fertilize with 200 kg N/ha of which
90 kg N as basal and remaining N should be top dressed @ 20,30,30, and 30 kg N / ha at 1 5,30,50 and
70 DAT for getting maximum cured leaf yield and net return.

Seed Production Technology
Development of seed production technology for castor hybrid GCH-5. Effect of date
of sowing and row spacing on seed yield
The seed producers are advised to sow seed production plot of castor hybrid GCH-5 in the "rst week of
September keeping row to row spacing of 120 cm for obtaining higher seed yield and more genetic purity.

Technology for producing maximum number of seed tubers up to 40 gm size
In light textured soils, to produce potato seed of cv. Kufri Badshah are advised to plant potato at 50 cm
x 10 cm spacing and fertilize with 165-83-165 kg NPK/ha and cut the haulm at 80 DAS for producing
maximum numbers of seed size tubers (up to 40 gm) with higher yield per unit area. By adopting this
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technology the farmers can meet the seed requirement for 7 ha area.

Year : 2005
Suitability of the crops and time of nitrogen application under dryland condition
Under rainfed farming, apply 25% of the recommended dose of N as basal and remaining 75% at 20-25
DAS to peal millet and sorghum, whereas, for castor, 50% of the recommended dose of N as basal and
remaining 50% in two equal splits at 20-25 DAS and 40-45 DAS for ef"cient utilization of nitrogenous
fertilizers. Among the crops, castor found comparatively pro"table during normal rainfall years while
pearl millet and sorghum during low rainfall years.

Biofertilizer and nitrogen management for multicut forage sorghum
Growing of multicut sorghum var. SSG59-3 (three cuts) in Kharif season are advised to inoculate the
seeds with azospirilum (ASA-1) @ 200gm per 8 kg seeds and apply 120 kg N/ha in four equal splits i.e.
basal 30 DAS, after "rst cut and after second cut to obtain higher forage yield and net return.

Ef!cacy of multi-micronutrient formulation in improving yield of mustard
Growing of mustard (GM-2) on soils de"cient in Fe and Zn are advised to apply micronutrients as per
soil test value i.e. 15 kg FeS04+ 8 kg ZnS04 per ha every year to get 16 per cent higher yield with BCR
(2.59) over control.

Feasibility of mixed cropping of lucerne (seed production) with mustard
Assured irrigation facilities growing mustard (var. GM-2) to sow mustard (3.5 kg/ha) + Lucerne
(5 kg/ha) seed mixed (for seed production) in line sowing at 45 cm apart to get higher net return over
mustard - summer pearl millet crop sequence (SCR 1.82).1n case if mix sowing is not possible, the
broadcast the Lucerne seed@ 5 kg/ha at the time of "rst irrigation to mustard crop. (BCR 2.87).

Effect of methods of planting on yield and quality of potato
Follow tractor drawn single row (45 cm apart) planting to obtain higher tuber yield and minimizing
common scab incidence as compared to tractor drawn paired row in potato var. Kufri badshah.

Studies on volatile oil loss due to delayed harvesting of dilseed
Harvest dilseed crop (GD-1) at physiological maturity stage (more than 50% umbels turning yellowish
brown and seeds appearing grey brown) to obtain 28 and 55 per cent higher seed and. volatile oil yield,
respectively over delayed harvesting. Harvesting of dilseed at physiological maturity stage helped to
increase volatile oil content (1.848 %) over delayed harvesting (1.586%).

Response of dilseed to different spacing and fertility
Maintain row spacing of 45cm to produce higher seed yield over 60 cm row spacing for growing
irrigated dilseed (GD-1). Application of 60 kg N + 30 kg P2 O5 ha to dilseed is recommended to achieve
higher yield and net realization higher net income over control under rainfed condition.

Studies on the effect of anti-transpirants on yield of rainfed pearl millet
Spray Kaolin @ 2% solution at 25 DAS to obtain signi"cant increase in pearl millet yield and higher
net income cover control under rainfed condition.

Cropping System

Year: 2006

Inter/Mixed cropping System in Pearlmillet with Karingda
Growing rainfed pearl millet on light texture soils, to take Karingda (Citrullas lanatus) as a mixed
crop along with pearl millet in every third row to sustain the yield and income from dry land Agriculture.
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Production potential of cumin after different Kharif crops
Grow cumin successfully after harvesting different Kharif crops viz., cowpea, sesamum, groundnut,
maize, greengram or forage sorghum and obtain as good yield as that of prevalent practice of growing
cumin after pearl millet.

Intercropping in Castor under irrigated condition
Growing irrigated castor (GCH-5) at wider spacing (120 cm x 60 cm) advised to intercrop with
mungbean (GM-4) or sesamum (GT-1) in 1:1 row ratio to achieve about 30 % and 24 % higher yield
and 34 % and 27 % more net return respectively over sole Castor.

Agri.-Horti. System in class-IV sandy soils of North-West Zone
Ber var. Gola, (6m x 6m) on sandy soils are advised to take inter crop of moongbean for getting higher
monetary return (about 33 %) as compared to sole crop of ber and to overcome the risk involved in
dry farming.

Mulching in tomato with black plastic
Irrigate all furrows with 50 mm depth following an interval of 8-10 days during Sept-Nov. and 12 to
15 days during Dec.-Feb. to obtain about 28 % higher net return and to save 16 % water over
traditional method. Plastic mulch was not found advantageous.

Feasibility of Drip irrigation for Tomato (Summer) with & without plastic mulch
Grow tomato (GT-1) on loamy sand soils during summer season and irrigate it through drip at 0.8
ADPEF to obtain about 43 per cent higher fruit yield and to save 26 per cent irrigation water as
compared to conventional method of irrigation.
The crop should be planted in paired row at 50 cm apart and maintain 100 cm distance between two
pairs with 45 cm spacing between two plants within row.
The system should be laid out at 150 cm lateral distance by maintaining 45 cm dripper distance on
lateral line having 8 LPH discharge of water. It should be operated 45, 65, 80 and 90 minutes during
month of February, March, April, and onward, respectively with the pressure of 1.2 kg/cm2 at alternate
day.
Black plastic mulch was not found effective and economical in summer Tomato.

Rain water management through soil conservation practices in castor.
Grow castor on slight sloppy, light textured soils under rainfed condition, to adopt compartmental
bunding (3.6 m X 6.0m) so as to improve in situ moisture conservation for maximizing yield (about 40
per cent) and net return (about 50 % ) over control.

Nutrient Management
Effect of micronutrients on cow pea
Grow Kharif cowpea (GC-4) on Zinc de"cient soils and spray 0.5% ZnSo4 + 0.25 % Ca (OH)2 (Lime )
solution @ 500 lit./ha at 25 and 45 DAS to obtain higher yield (about 30 per cent) and net return over
control.

Effect of Nitrogen, FYM and Bio fertilizers on yield of Fenugreek
Apply FYM @ 10 t / ha and treat the seeds with azospirillum culture @ 5.0 kg/ha for getting
signi"cantly higher yield over recommended dose of fertilizers.

Integrated Nutrient Management in Potato.
Grow potato cv. Kufari Badshah on light texture soils and apply 25 FYM + 5t poultry manure along
with 50 % recommended dose of NPK(137.5+70.0+137.5) to secure about 39 and 36 % higher yield
of total tubers and big sized tubers over recommended dose of NPK.
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Integrated Nutrient Management in Mustard under prevalent cropping sequence
(Mung-Mustard)
Grow mustard (GM-2) after Kharif green gram and apply 75% of recommended dose of fertilizers (56
Kg N + 37.5Kg P/ha) + FYM @ 2 t/ha in furrows of mustard to get 16% higher yield and about 12 %
net return over recommended dose of fertilizers.

Integrated Nutrient Management in rainfed Bajra
Grow Bajra (GHB-558) on alluvial sandy soil in Kutch district, inoculate the seeds with Azatobacter sp.
(ABA-1) @30gm/kg seed and apply 60 Kg N/ha to achieve signi"cantly higher grain and straw yield
over 80 kg N /ha under rainfed condition.

Effect of varieties and N-levels on rainfed Castor
Grow Castor (GCH-5) on alluvial sandy soils in Kutch district under rainfed condition and apply 60 Kg
N/ha in two equal splits i.e.1/2 at basal and 1/2 at top dressing to obtain 14 per cent higher yield and 19
per cent higher net return over 40 kg kg N/ha.

Zinc management in presence and absence of FYM in Kharif Maize
Apply 5 t FYM/ha every year and 16 kg Zn SO4 /ha at alternate year on medium black soil de"cient in
Zinc for getting signi"cantly higher yield and net return over control (No FYM- Zinc application).

Year : 2007
Ridge and Furrow method for Castor for higher income to dry land farmers
Adopt Ridge and furrow (90 cm) method of sowing for castor hybrid so as to utilize in situ conserve
moisture to obtain higher yield and net return on light textured soils under rainfed condition. Further
apply FYM @ 10 t/ha for securing higher yield as well as to build up the nutrient status of the soil.

Soil moisture conservation through mulches and anti-transpirants for improving yield
of castor
Spray Kaolin @ 5 % solution at 45 and 75 days after sowing to achieve higher yield and net return in
hybrid castor grown on light textured soils under rainfed conditions.

Introducing fennel in fallow land after Kharif crops
Fennel crop can grow successfully after harvesting different Kharif crops viz; cowpea, sesamum,
groundnut, maize, green gram or forage sorghum without any allelopathic effect and adverse effect on
yield.

New Cropping System under assured irrigation for higher income and production
Under assured irrigation facility adopt Cowpea/Greengram-Mustard- Pearl millet or Castor- Fodder
sorghum (summer) or Clusterbean- Rajgira - Groundnut to achieve higher net return over existing
cropping sequence of pearl millet - wheat.

Irrigation, fertigation and mulching study in Chilli
Plant chilli (cv. GC-1) crop in paired row (45 - 75 x 60 cm) and irrigate through drip at 0.8 PEF at
alternate day and fertilize the crop @ 200 kg N/ha as fertigation for obtaining higher fruit yield (42 %),
net pro"t (49 %) and water saving (23 %) as compared to surface method of irrigation. Recommended
dose of P2O5 (80 kg/ha) and 20 % N of RD (40 kg N/ha) should be applied as basal and remaining 80 %
N of RD (160 kg N/ha) should be applied in four equal splits starting from 45 days after T.P. at an
interval of 30 days through drip. Place lateral at 120 cm and dripper (8 lph) at 60 cm apart. Operate
system at 1.2 kg/cm2 pressure for 45 minutes during September, October and February, 40 minutes in
November, 30 minutes in December and January and 70 minutes in March till last picking of fruits on
alternate day. Under scarce water availability condition, irrigate the crop through drip at 0.6 PEF with
200 kg N/ha for getting similar fruit yield and net pro"t as obtained in surface irrigated crop, with a
saving of 41 per cent irrigation water.
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Avoidances of losses of volatile oil in cumin
Harvest the crop at physiological maturity stage (more than 50 % umbels turn in yellowish brown
colour and seeds are gray brown in colour) for obtaining higher seed yield and volatile oil yield
over delayed harvesting of crop.

Avoidances of losses of volatile oil in coriander
Harvest coriander (GC-2) crop at physiological maturity stage (more than 50% umbels turns in brown
yellowish colour and seeds are greenish yellow in colour) to obtain higher seed yield and volatile oil
yield over delayed harvesting stage.

Potentiality of bio-fertilizers and various resources for sustaining pearl millet yield and
soil productivity under rain fed condition
Apply 250 kg gypsum/ha in addition to recommended dose of fertilizer (80:40 kg NP/ha) for obtaining
higher yield and net realization in Kharif pearl millet in saline sodic soils with marginal sulphur status.

Effect of rhizobium inoculation, phosphorus and molybdenum on kharif green gram
Growing are advised to inoculate seeds with rhizhobium strain
-1
-1
GMBS -1 ( 108 CPU g ) @ 30 g kg seed and fertilize crop with
-1
-1
40 kg P2O5 ha and 0.5 kg Mo ha (basal dose of sodium molybdate
@ 1.280 kg/ha) along with recommended dose of 20 kg N per ha
for getting higher yields and net return in Kharif green gram
(GM 4) grown on light textured soils de"cient in available
molybdenum and medium in available phosphorous status .

Year – 2008
Drought management in pearl millet
Sow the crop immediately after onset of monsoon keeping 30 cm
spacing of pearl millet + sunnhemp in the row ratio of 4: 2
(in-situ green manuring of sunnhemp around 30 DAS with the
help of rotary type dryland weeder) to achieve higher grain and
fodder yield and net return.

Tillage and nutrient management for resource conservation and improving soil quality
under rainfed condition
Grow pearmillet and clusterbean crop in rotation on light textured soils under rainfed conditions to
adopt 50% of conventional tillage (one ploughing by tractor + interculturing two times at 20 and
-1
40 days after sowing + pre emergence application of Atrazine @ 0.5 kg ha for peralmillet and
-1
Pendimethalin @ 1.0 kg ha for clusterbean) for higher yield and net return. F u r t h e r a p p l y
80 kg N/ha to pearl millet and 20 kg N ha-1 to clusterbean through urea or 50% through inorganic and
50% through FYM for higher yield and return.

Inter cropping studies in rainfed castor
Castor should be sown at 90 x 60 cm spacing and sesame
should be taken as an inter crop in 1:1 row ratio for securing
higher yield and net returns in castor grown on light textured
soils under rainfed conditions .

Integrated nutrient management in grain amaranth
Apply 75 % recommended dose of N (45 kg ha-1) through urea and 25 % recommended dose of N
through FYM or castor cake along with 40 kg P2O5 per ha for higher yield and net return in grain
amaranth GA-2 grown on light textured soils.
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Evaluation of drip system and mulch in bottle gourd
Grow bottle gourd (Cv. Pusa Naveen) in paired row (40 x 100 x 260 cm), to mulch the crop with castor
-1
shell @ 5 t ha within rows and irrigate through drip system (0.8 PEF) on alternate day for obtaining
higher fruit yield and net return besides saving of water. The system should be laid out at 300 cm lateral
spacing and 100 cm dripper spacing with 8 Lph discharge capacity. The system be operated for 70,100,
130, and 140 minutes during the month of February, March, April and onwards, respectively at pressure
of 1.2 kg /cm2 on alternate day. Under the scarcity of water, farmer should operate the system for 35,
50, 65 and 70 minutes during the month of February, March and April and onwards, respectively without
reduction in yield along with saving in water (64%).

Evaluation of rainfed crops with and without FYM for vegetable purpose
Grow rainfed crops viz., cowpea (Gujarat Cowpea-4), Indian bean (Local), karingada (Gujarat
Karingada-1) and cluster bean (Pusha Navbahar) with an application of FYM @ 5 t /ha for vegetable
purpose rather than grain purpose.

Integrated nutrient management in urdbean
-1

-1

Grow urdbean (var. Gujarat Urdbean-1) as rainfed crop with 10 kg N ha + 20 kg P2O5 ha and
Rhizobium (DU-2) and PSB (Bacillus polymaxa) @ 250 g /8 kg seed for each culture to obtain higher
yield and net return.

Integrated nutrient management in cowpea
-1

Grow rainfed cowpea (var. GC-5) with 10 kg N + 20 kg P2O5 ha and Rhizobium (DC-6), PSB (Bacillus
polymaxa) @ 250g / 8 kg seed for each culture to obtain higher yield and net return.

Integrated nutrient management in clusterbean
Grow clusterbean (var. GG-2) on light textured soil as rainfed crop, apply 10 kg N + 20 kg P2O5 per ha
along with Rhizobium (Local ef"cient isolate-3) and PSB (Bacillus polymaxa) @ 250 g /8 kg seed for
each culture to obtain higher yield and net return.

Agronomic management of pigeonpea under drought conditions
Grow pigeonpea as rainfed crop to open shallow furrow between two rows or inter culturing (soil mulch)
twice and apply 18-45-00 NPK kg /ha to obtain higher yield and net return.

Intercropping studies with paired row planting in rainfed c astor under dry farming
area of North-West agro climatic zone
Grow castor in normal planting + cow pea (1:1) or paired row planting of castor + green gram (2:1)
or normal planting of castor + green gram (1:1) as intercrop for getting higher yield and net return.

Study on intercropping in cotton (G. Cot. Hy. -10) under irrigated condition
Grow G. Cot. Hy.- 10 under irrigated condition either by normal planting (120 X 45 cm) with 1 row of
sesame or paired row planting (180 x 60 x 45 cm) + 2 rows of sesame as intercrop to obtain higher
cotton equivalent yield and net return. Farmers may also intercrop cotton with green gram as an
alternative of sesame.

Response of grain amaranth to FYM enriched with Zn
Apply FYM @ 2.5 t/ha + 500 kg FYM enriched with 10 kg ZnSO4 besides recommended dose of
-1
fertilizer (60-40-00 kg NPK ha ) for getting higher yield and net return on light textured soil de"cient in
available Zn. The enrichment should be done before 45 days of sowing by composting 500 kg FYM
with 10 kg ZnSO4.
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Response of Kharif pearlmillet to organics enriched with Fe and Zn
-1

Apply 2.5 t FYM ha + 500 kg FYM enriched with 21 kg FeSO4 and 10 kg ZnSO4 besides recommended
-1
dose of fertilizer (80- 40- 00 kg NPK ha ) for getting higher yield and net return on light textured soil
de"cient in available Fe and Zn. The enrichment should be done 45 days before sowing by composting
FYM (500 kg) with 21 kg FeSO4 and 10 kg ZnSO4.

Year – 2009
Effect of crop residue mulches and their decomposition with varying nitrogen levels on
soil and crop productivity:
Under rainfed conditions apply 75 % RDN to pearl millet (60 kg N ha-1) and clusterbean (15 kg N ha-1)
for securing higher production and net return in pearl millet and clusterbean crop rotation on light
textured soils. It is further advised to mulch crops by wheat straw @ 10 t per ha in standing crop of pearl
millet and clusterbean of 30 to 45 days of sowing to increase moisture conservation and improve fertility
status of the soil.

Fertigation scheduling in cabbage under drip system:
Apply 80 % RDN (60 kg N ha-1) as fertigation to obtain higher head yield and net return along with water
-1
-1
saving. Full recommended dose of P2O5 and K2O (50 kg ha ) along with 25 % of N (15 kg N ha ) should
-1
be applied as basal and remaining 75 % N (45 kg N ha ) in three equal splits at 15 days interval after
transplanting.

! The system details are :
· Lateral spacing
: 0.9 m
· Dripper spacing : 0.6 m
· Dripper discharge : 8 lph
Operating pressure : 1.2 kg/cm2
Operating time : Oct. – 50 minutes at alternate day
Nov.- Jan : 35 minutes at alternate day
Feb. – till harvest : 50 minutes at alternate day
Response of castor hybrid to varying plant density in Rabi season:
Cultivate Rabi castor (GCH-5) on light textured soil and follow the distance of 120 cm x 60 cm for
higher yield.

Effect of sowing time, row spacing and seed rate on yield of Mothbean:
Sow the mothbean (Var. GMO 2) crop on "rst effective rain during "rst fortnight of July drilling 15 kg
seeds ha-1 at 30 cm row spacing to achieve higher yield on light textured soil.

Effect of planting pattern on yield and quality of potato tubers under drip
irrigation system:
Plant the crop at a row spacing of 30 cm keeping plant spacing of 20 cm on raised bed of 150 cm width
(seed rate 40-45 qha-1) for getting higher yield and net return (with subsidy bene"t) in potato (Kufri
Badshah) under drip irrigation on light textured soils.

! The system details are :
o ·Lateral spacing
: 0.75 m
o ·Dripper spacing : 0.5 m
o ·Dripper discharge : 4 lph
Operating pressure : 1.25 kg/cm2
Operating time :
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• Nov.- Jan : 65-70 minutes at alternate day
*Feb. – March : 100-110 minutes at alternate day
Effect of irrigation and mulch on yield and quality of cumin:
Give four irrigations in cumin (GC 4) i.e., at sowing time, 8-10 (40 mm depth), 30 and 45-50 DAS of 50
mm depth with two interculturings at 35 and 45 DAS for getting higher seed yield and saving of water.

Effect of Fertigation through drip in fennel:
Adopt drip irrigation system (0.8 ADPEF) in the Kharif fennel (GF 2) and apply 80 % of RDN (80 kg
-1
-1
N ha ) as fertigation to obtain higher yield and net return. Further, apply 16 kg N+ 60 kg P ha as basal
-1
dose and remaining 64 kg N ha as top dressing in four equal splits at 30 days interval in the form of
urea.

! The system details are :
·Lateral spacing
: 0.9 m
·Dripper spacing : 0.6 m
·Dripper discharge : 4 lph
Operating pressure : 1.2 kg/cm2
Operating time : Sept.-: 30 minutes; Octo-Nov.- : 75 minutes; Dec.-February: 50 minutes
at alternate days
Fertigation study in chilli:
-1

Adopt drip irrigation system (1.0 ADPEF) in chilli (GC 2) and apply 80% of RDN (160 kg N ha ) as
-1
fertigation to obtain higher yield and net return. Further, apply 32 kg N+ 80 kg P ha as basal dose and
-1
remaining 128 kg N ha as top dressing in four equal splits at 30 days interval in the form of urea.

The system details are :
· Lateral spacing
: 0.9 m
· Dripper spacing : 0.6 m
· Dripper discharge : 4 lph

Operating pressure : 1.2 kg/cm2
Operating time : Sept.-: 40 minutes; Octo-Nov.- : 90 minutes;
Dec.-February: 60-70 minutes at alternate day
Effect of potash and sulphur application on irrigated wheat:
Apply 30 kg sulphur ha-1 through SSP in addition to 120-60 kg NP ha-1 for getting higher production and
net return in irrigated wheat (var. GW 322).

Production potential of different cropping systems followed in rustica tobacco area of North
Gujarat:
Follow clusterbean-potato cropping system to obtain higher system productivity and net income besides
saving in water.

Response of castor to organics enriched with iron and zinc:
Apply 2.5 t FYM + 2 kg Fe and 1 kg Zn enriched with either 500 kg of FYM or vermicompost ha-1
-1
besides RDF (120 : 25 : 00 kg NPK ha ) for getting higher yield and net return in castor (GCH 7) on
light textured soil de"cient in available Fe and Zn. (The enrichment should be done before 45 days of
sowing by composting 500 kg of FYM or vermicompost with 2 kg Fe and 1 kg Zn).

Effect of integrated use of chemical fertilizers, FYM, crop residues and Bio fertilizers
on the productivity of Castor-Pearlmillet crop rotation under rainfed conditions:
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Rainfed castor–pearl millet crop rotation, fertilize castor with 30 kg N through urea along with 30 kg N
through castor shell (i.e. 2000 kg castor shell ha-1 is incorporated in soil before sowing of castor seed).
-1
The succeeding rainfed pearl millet should be fertilized with 100 % RDF (75 kg N + 25 kg P2O5 ha ) to
obtain higher yield and net return.

Effect of method of irrigation and levels of gypsum and FYM on yield of hybrid cotton:
-1

-1

Apply gypsum @ 2.5 t ha + FYM @ 5 t ha and adopt alternate furrow method of irrigation after
monsoon for water saving and to sustain productivity and pro"tability in hy. cotton (G. Cot Hy. 10)
grown on salt affected soil having limited and poor quality of irrigation water.

Year – 2010
Integrated nutrient management in senna (Cassia angustifolia vahl):
Apply 40 kg N + Azospirilum or 40 kg N + Azotobactor for securing higher production of dry leaves,
seed and net return in senna crop grown on light textured soils under rainfed conditions. It is further
-1
advised if there is availability of FYM then apply 2 t ha for higher production and improving fertility
status of the soil.

Effect of dates of sowing and row spacing on extra early !eld pea:
th

th

Sow Rabi "eld pea (DDR 23) on light textured soils from 20 November to 10 December at 15 cm
row spacing to secure higher seed yield and net returns.

Integrated nutrient management in mungbean:
-1

Apply 20 kg N and 40 kg P2O5 ha along with seed inoculation with Rhizobium (GMBS 1) and PSB
(Bacillus polymaxa) (250 g/8 kg seed for each culture) to obtain higher yield and net return in Kharif
mungbean variety GM 4.

Fertilizer requirement of Isabgul after different Kharif crops:
Adopting cluster bean (GC 2), pearl millet (GHB 558) or forage sorghum (GFS 4)-isabgul (GI 3) crop
sequence to apply 50 per cent RDN through FYM and 50 per cent RDN through fertilizer to the
preceding crop. The succeeding isabgul crop should be fertilized with 50 per cent RDF i.e. 20 kg N and
-1
10 kg P2O5 ha to obtain higher yield and net returns than that of 100 % RDF (40 kg N and 20 kg P2O5
-1
ha ) as it sustains soil fertility.

Response of Rabi fennel to different methods of irrigation and IW:CPE ratios for irrigation
schedule:
Apply seven irrigations after germination having 60 mm depth of water through !at bed or furrow
method of irrigation to Rabi fennel. The "rst irrigation should be applied at 18-20 days interval while,
second and third at 13 days, fourth and "fth at 15 days and sixth and seventh at 14 days interval for
obtaining higher yield and net return. In case of water scarce condition, irrigation should be applied in
alternate furrows having 40 mm depth of water for obtaining higher net return.

Performance evaluation of planters and seed cum fertilizer drill for pigeon pea cultivation
in semiarid region:
The farmers of the North Gujarat region growing pulses like
pigeon pea traditionally either in furrow or by drilling, which does
not maintain proper spacing besides wastage of labour. Under such
situations zero till planter is recommended for better plant spacing
with ef"cient fuel consumption for getting higher yield and net
return.

Year – 2011
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Effects of sowing time, row spacing and seed rate on seed yield of rainfed cluster bean:
Sow rainfed clusterbean (GG 2) during last week of July to mid August using 10 to 15 kg seed / ha at
45 cm row spacing to secure higher seed yield on light textured soil.

Integrated nutrient management in mothbean:
Apply 10 kg N + 20 kg P2O5/ha as basal along with Rhizobium and PSB(Bacillus polymaxa)
inoculation (250 g./8 kg seed for each culture) to obtain higher yield and net return in rainfed mothbean
(var. GMO 2) on light textured soil.

Response of micronutrients on yield of mothbean:
Apply 10 kg ZnSO4 / ha as basal dose along with recommended dose of fertilizer (20-40-00 kg NPK/ha)
for getting higher yield and net return in mothbean (cv GMO 2) on light textured soil de"cient in
available Zn and marginal in available Fe.

Effect of methods of sowing and mixing of lucerne and chicory in different seed ratios on
forage yield:
Grow lucerne crop (var. Anand 2) with mixing of chicory (Local) in the seed ratio of lucerne 25% +
chicory 75 % or lucerne 50% + chicory 50 % by broadcasting method for securing higher green forage
yield and economic returns.

Studies on effect of direct incorporation of green leaves of trees on castor-pearlmillet
cropping sequence in North Gujarat Arid region:
In crop rotation of rainfed castor–pearl millet, fertilize castor with 60:30 NP kg/ha or 50% RDN + 50%
N through FYM + azotobacter seed treatment or 50 % N through green leaves of neem or ardu or
glyricidia trees incorporated in soil before sowing of castor seed. The succeeding rainfed pearl millet
-1
-1
should be fertilized with 75 kg N ha + 25 kg P2O5 ha to sustain the soil fertility.

Response of castor varieties/hybrids to fertilizers:
The castor growing farmers of AES I of North Gujarat agro-climatic zone on light textured soil and
assured irrigation facility are advised to select GCH 7 and fertilize it with 180 : 37.5 : 00 kg NPK/ha
(150 % RDF) for getting higher yield. Entire recommended dose of P should be applied as basal and N
should be applied in 4 equal splits i.e., at sowing, 35-40, 65-70 and 95-100 DAS.

Fertigation scheduling in summer pearl millet under drip system:
Irrigate summer pearl millet (GHB 558) through drip system (1.0 PEF) on alternate day and fertilize
with 100 % recommended dose (120-60-0 NPK kg / ha) as fertigation for obtaining higher grain yield
and net pro"t as well as 8 % water saving as compared to surface method of irrigation (1.0 IW / CPE
with 100 % RDF). For fertilization, 25 % RDF [30 kg N & 15 kg P2O5 (65 kg Urea and 94 kg SSP/ ha)]
should be applied as basal and remaining 75% (90 kg N and 45 kg P2O5) be applied in three equal splits
at 15, 30 and 45 days after sowing in form of soluble fertilizer and urea [12-61 % NP (74 kg soluble
fertilizer & 177 kg urea/ha)] The system should be laid out at 90 cm lateral distance by maintaining 45
cm dripper distance on lateral line having 8 Lph discharge rate. The system should be operated at
2
1.2 kg /cm pressure for 55 minutes during months of February-March, 70 minutes during April and 80
minutes in month of May to till harvesting at alternate day. Under scarce water availability, the crop
should be irrigated through drip at 0.6 PEF with 100 % RDF for obtaining higher grain yield and net
pro"t along with 66 per cent water saving.

Feasibility of organic farming in fennel
Apply 90 kg N/ha through FYM and seed treatment with Azotobacter (ABA-1) and PSB (PBA-4) cultures
for obtaining higher seed yield.

Feasibility of organic farming in cumin
Apply 30 kg N/ha through FYM and seed treatment with Azotobacter (ABA-1) and PSB (PBA-4)
cultures for obtaining higher seed yield.
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Study the suitable inter crop with Kharif fennel
st

Grow either green gram or cow pea during 1 week of July as inter crop and transplant Kharif fennel
st
during 1 fortnight of August with 1:1 row arrangement for obtaining higher fennel equivalent yield, net
realization and sustaining the soil fertility.

Integrated nitrogen management along with micronutrients in rainfed sorghum and its
residual effects on sesame.
Apply 40 kg N (50 % RDN) through urea along with 40 kg N (50 % RDN) through gliricidia manuring/
vermicompost with Azotobacter (Azo-8) inoculation addition of 8 kg ZnSO4/ha and 15 kg FeSO4/ha to
sorghum and 20 kg N/ha (50 % RDN through urea) to sesame sown as succeeding crop for getting higher
yield and return in fodder sorghum (GFS 4) and sesame (Gujarat sesame 2) in crop rotation under rainfed
conditions. Incorporation of gliricidia leaf manuring and vermicompost in soil also improve the fertility
and physical properties of soil.

Year – 2012
Effect of cropping system diversi!cation and/or intensi!cation on yield and economics
Castor (Kharif/Rabi)-greengram (summer) or greengram + castor
relay (Kharif/Rabi)-pearl millet (summer) or castor (Kharif/Rabi)
– pearl millet (summer) for higher yield and net return over
predominant cropping system pearl millet-mustard having assured
irrigation facility.

Effect of different organic sources on fenugreek under organic farming
Apply 50% RDN (10 kg N/ha) through castor cake (de-oiled) along with seed inoculation with
Rhizobium (FRS-7) @ 30g/kg seed and PSB (PSB-4) @ 30g/kg seed to get higher yield and net return
besides 50% saving of organic manure in organic fenugreek .

Fertigation study in cauli"ower
Apply 100% RDF (100 kg N: 45 kg P2O5: 45 kg K2O/ha) for obtaining higher yield and net return
besides 10% water saving in Rabi cauli!ower with drip system at 1.0 PEF at alternate day. Apply full
recommended dose of P2O5, 25% N and 25% K2O as basal and remaining 75% each of N and K2O
should be applied in three equal splits through fertigation at 10 days interval starting from 20 DAT in
the form of water soluble fertilizer (13-0-45 NPK). The crop should be planted in paired row (30cm
x 30 cm x 60cm).

System details :
Lateral spacing (cm)
: 90
Dripper spacing (cm)
: 60
Dripper discharge rate (lph)
: 4
Operating pressure (kg/cm2)
: 1.2
Operating time (min)
November
: 100
Dec.-Jan.
: 70
Feb. till harvest
: 90
Effect of phosphorus, sulphur and biofertilizer on growth, yield, nodulation and
nutrient uptake by greengram on sandy loam soil
Growing to Apply P2O5 @ 20 kg/ha as DAP and sulphur @ 20 kg/ha in form of gypsum as well as seed
inoculation with Rhizobium (30g/kg seed ) to obtain higher yield and net return in Kharif greengram
(GM 4).
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Year – 2013
Effect of organic manures and inorganic fertilizers and their integration on cottonlate sown wheat cropping sequence
For adopting cotton - wheat (late sown) cropping sequence under organic farming to apply either 25 % N
from FYM + 75 % N from castor cake or 75 % N from FYM + 25 % N from fertilizer to both the crops
for securing higher yield.

Nitrogen management through organics in cluster bean-wheat cropping sequence
For adopting cluster bean - wheat cropping sequence under organic farming to apply either 100 % N
from castor cake or 25 % RDN from FYM + 75 % RDN from castor cake to both the crops for securing
higher yield and net realization.

Nitrogen management through organics in castor–pearlmillet (TP) cropping sequence
Apply either 50 % N from FYM + 50 % N from castor cake or 25 % N from FYM + 75 % N from castor
cake or 100 % N from castor cake to both the crops for securing higher yield and net realization on
castor-transplanted summer pearl millet cropping sequence under organic farming.

Maize based intercropping under rainfed conditions
Farmers growing maize (GM 2) on medium black soils under rainfed conditions are advised to adopt
sole castor or intercropping system of maize+castor (1:1 row ration) for securing higher yield and net
return.

Relay cropping in green gram
Gow castor (90 cm x 60 cm) at onset of monsoon as sole crop for getting higher yield and net return.
For coverting the risk, adopt relay cropping systems of castor in greengram. Greengram should be sown
in paired row (30-60-30 cm) and castor should be sown in between two pairs as a relay crop before
harvest/picking of the greengram.

Integrated nutrient management in pearlmillet under rainfed condition
Farmers growing pearl millet crop under rainfed conditions are rcommended to apply either 50 % RDN
through urea + 50 % RDN (40 kg N/ha) through FYM or 75 % RDN (60 kg N/ha) through urea + 25 %
RDN (20 Kg N/ha) through FYM for getting higher yield, net return and maintaining soil fertility.

Integrated nitrogen management in rainfed maize
Farmers growing maize on medium black soils under rainfed condition arerecommended to apply either
50 % RDN (40 kg N/ha) through urea + 50 % RDN (40 kg N/ha) though FYM or 75 % RDN (60 kg
N/ha) through urea + 25 % RDN (20 kg N/ha) through FYM for getting higher yield, monetary return
and maintaining soil fertility.

Intercropping studies in grain amaranth
Adopt amaranth + gram (1:1) intercropping system at uniform row spacing of 45 cm for securing higher
yield and net return in amaranth grown on light textured soils.

Phosphorus management in pearlmillet-greengram crop rotation under rainfed conditions
Following crop rotation of rainfed peark millet - greengram is recommended to fertilize the pearl millet
crop at alternate year with 50 % recommended dose of phosphorus (12.5 kg P2O5/ha) + 50 % RDN
through FYM (6250 kg) + PSB (30 g per kg seed) along with application of recommended dose of
nitrogen to both the crops every year for getting higher net realization.

Orobanche management through herbicides and other practices in mustard
Apply glyphosate @ 0.25% on moist soil at 42-45 DAS (after second irrigation) using protector hood
on nozzle to control orobanche mustard crop.

Integrated nutrient management in mustard
Apply 75 % recommended dose of N (37.5 kg) and P2O5 (37.5 kg) each along with seed treatment of
bio - fertilizers (Azotobacter + PSB 30 g per kg seed) for realizing higher yield and net return in
mustard grown on light textured soil.
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Effect of different inter and intra row spacing on seed yield of castor GCH 7
In irrigated castor (GCH 7) dibble the crop at 150 cm x 120 cm for getting higher yield and net realization.

Evaluation of deoiled castor cake as manure in mustard- pearlmillet cropping sequence
Adopting mustard - summer pearl millet sequence on light textured soil to fertilize mustard with 50 %
N (25 kg N/ha) from DOC (510.2 kg, 4.9 % N content) and 50 % N (25 kg N/ha) from chemical
fertilizers. Summer pearl millet should be fertilized with recommended dose (120:60:00) of fertilizer.

Studies on irrigation management in kharif clusterbean
Apply one irrigation either at vegetative or 50 % !owering or grain development stage, if crop
experiences moisture stress for obtaining higher seed yield and better economics in clusterbean (GG 2)
grown on light textured soil.

Nursery management in rustica tobacco
Prepare raised bed and fellow soil solarization with 25 micron clear plastic from middle of April to end
of May (45 days) for getting healthy and more number of seedlings with the higher net return for raising
nursery of rustica tobacco. Before preparation of raised bed one irrigation should be applied.

Effect of spacing and date of sowing on summer sesame under North Gujarat condition
Sow sesame (var. G. Til 2) during last week of February at 45 cm row spacing for securing higher yield
and net return.

Studies of spacing and fertilizer requirement of kharif sesame under North Gujarat
condition
Farmers growing Kharif sesame (var. G. Til 2) on sandy loam soil are advised to sow the crop at 45 cm
spacing and apply 50 kg N + 25 kg P2O5/ha for securing higher yield and net return.

Nutrient management in green manuring–potato-summer pearlmillet cropping sequence
Green manuring–potato-summer pearl millet cropping sequence are apply recommended doses of
fertilizer to potato crop (220-110-220 NPK kg/ha) and summer pearl millet crop (120-60-0 NPK kg/ha)
to get higher production and net realization. The farmers interested in organic farming can apply 50 %
RDN through FYM+50 % RDN through castor cake in green manuring–potato-summer pearl millet
cropping sequence.

Nutrient management in pearlmillet - mustard cropping sequence
In Pearl millet-mustard cropping sequence, apply recommended dose of fertilizer to pearl millet (80-40
-1
-1
-00 NPK kg ha ) and mustard (50-50-00 NPK kg ha ) crops to get higher production and net return.

Year – 2014
Crop Production
Evaluation of organic farming modules for green gram (Kharif), chickpea (Rabi)
and groundnut (summer)
The following modules for green gram (Kharif), chickpea (Rabi) and
groundnut (summer) crops for obtaining higher yield and net returns under
organic farming system.

1. Green gram (kharif)
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a)

Soil application of 20 kg N/ha through vermicompost (2.5 t/ha) + Trichoderma
viride @ 1.5 kg/ha.
b) Seed treatment with Rhizobium and PSB (PSB 10) each 30 g/kg seed.
c) Install 50 bird perches/ha.
d) Spray neem base product @ 30 ml/10 L of water when number of pod borer
larvae/m row length exceeds 5 or nymphs of sucking pest exceeds 5/compound leaf.
2. Chickpea (Rabi)
(a) Soil application of 20 kg N/ha through vermicompost (2.5 t/ha) + Trichoderma
viride @ 1.5 kg/ha.
(b) Seed treatment with Rhizobium and PSB (PSB 10) each 30 g/kg seed.
(c) Install 50 bird perches/ha.
(d) Planting of marigold on border of the plot.
(e) Spray neem base product @ 30 ml/10 L of water or HaNPV
@ 350 LE/ha in 500 Lof water when Helicoverpa armigera
larval population exceeds 5 larvae/m row length.
3. Groundnut (summer)
a) Soil application of 20 kg N/ha through vermicompost (2.5 t/ha) + Trichoderma
viride @ 1.5 kg/ha.
b) Seed treatment with Rhizobium and PSB (PSB 10) each 30 g/kg seed.
c) Install 50 bird perches/ha.
d) Planting of marigold on border of the plot.
(e) Spray neem base product @ 30 ml/10 L of water
or HaNPV @ 350 Larval Equivalent/ha in 500 L of water
when Helicoverpa armigera larval population exceeds 5 larvae/m row length.
Effect of herbicides on weed control and yield of groundnut (Arachis hypogaea L.)
Groundnut (Kharif) crop weed free up to peg penetration or carry out two hand weedings and
interculturing at 20 and 40 DAS for higher pod yield and net return. However, under constraint
of labourers they should apply pendimethalin 1.0 kg/ha followed by imazethapyr 75 g/ha as post
emergence at 15-20 DAS. No phytotoxic effect of herbicides was observed on succeeding wheat
crop.
Fertigation study in Bt cotton
Growing Bt. Cotton to adopt drip method of irrigation (1.0 PEF) and fertilize @ 25% N (60 kg
N/ha) as basal and 75% N (180 kg N/ha) in three equal splits at 30, 60 and 90 DAS in the form
of urea through drip system to get higher yield and net return.
System Details

Lateral spacing : 120 cm
Dripper distance : 60 cm
Dripper discharge : 8 LPH
Operating pressure : 1.2 kg/cm2

Operating Schedule on
alternate day
Month
Time
(minutes)
June
100
July - February
40-80
March to Maturity 95
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Feasibility study of sprinkler irrigation in mustard
Growing mustard (GM 3) to irrigate through sprinkler at 1.0 IW/CPE for obtaining higher
yield and net return over surface method of irrigation.
Detail of sprinkler system

Month

Lateral spacing
Sprinkler spacing
Flow rate of
sprinkler
Operating pressure
Time of irrigation

Nov.-Dec.
January
February
(If needed)
In water scarce conditions:
Nov. - Dec.
14
January
15
February
12
(if needed)

9m
9m
450 LPH
2.5kg/cm2
7.2 hrs

Irrigation
Interval
(Days)
11
12
9

Effect of ferrous and zinc enriched FYM on yield and quality of cumin
Apply 1.0 t FYM enriched with 1.5 kg Fe and 0.75 kg Zn/ha beside
recommended dose (30-15 N-P2O5 kg/ha) for obtaining higher seed yield and
net return along with sustaining soil fertility in cumin grown on light textured
soils de"cit in Fe and Zn.

Effect of rate and time of nitrogen application on growth and yield of cumin
The farmers of North-Gujarat Agro-climatic Zone (AES-IV) growing cumin on light textured soils are
advised to apply 40 kg N/ha in three equal splits i.e., at sowing, 8-10 DAS in addition to recommended
dose of 15 kg P2O5/ha as basal for obtaining seed yield and net return.

Agronomic evaluation of wheat varieties under restricted irrigation
Apply recommended dose of fertilizers (120-60-0 kg N-P2O5-K2O/ha). Four
irrigations each of 60 mm depth should be applied i.e., 1st at CRI stage
(18-21 DAS), 2nd at boot stage (50-55 DAS), 3rd at !owering stage (65-70
DAS) and 4th at milking stage (75-80 DAS) for higher yield and net return
in wheat (GW-11) crop under limited irrigation water.

Year – 2015
Fertigation scheduling in amaranthus
Grow amaranthus under drip system to irrigate at 0.8 PEF on alternate day to save water and fertilize
crop @ 60 kg N/ha i.e. 30 % N as basal and remaining 70% N should be applied through fertigation in
two equal splits; 1st at 30 DAS and 2nd at 45 DAS
to get higher yield and net return. Besides
phosphorus @ 40 kg/ha should be applied as
basal.
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The detail operation schedule of drip system should be as under.

Operating Schedule (alternate day)

System Details

Month

Time(minutes)

Lateral spacing

: 90 cm

Nov.

48

Dripper distance

: 60 cm

Dec-Jan.

38

Feb.

48

Mar. (If needed)

74

Dripper discharge : 4 LPH
Operating pressure : 1.2 kg/cm

2

Effect of foliar and soil application of micronutrients on yield of sorghum
Apply 7.5 kg ZnSO4 /ha as soil application along with three sprays of ZnSO4 0.5 % at 30, 40 and 50
DAS with 0.25 % lime solution besides recommended dose of fertilizer (80+40 N and P2O5 kg/ha) for
getting higher grain and fodder yield of sorghum as well as net return in rainfed sorghum.

Response of micronutrients on yield of clusterbean
Apply 10 kg ZnSO4 and 15 kg FeSO4 per hectare as basal dose along with recommended dose of
fertilizer (25-50 kg N-P2O5 kg/ha) for getting higher yield and net return in rainfed clusterbean on light
textured soil de"cient in Zn and Fe.

Weed management in !eld pea
Follow hand weeding twice at 20 and 40 DAS for getting higher seed yield and net return from
"eldpea. Under constraint of labours apply pendimethalin 30 EC @ 1.0 kg/ha as pre emergence.
Phytotoxic effect of herbicides was not observed on succeeding crop.

Weed management in rajmash
Apply pendimethalin 30 EC @ 1.0 kg/ha as pre emergence for effective control of weeds as well as
obtaining higher seed yield and net return from rajmash. If labour is not a constraint, two hand
weeding at 20 and 40 DAS to be followed. Phytotoxic effect of herbicides was not observed on
succeeding crop.
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Effect of pruning on growth and biomass production of ardusa (Ailanthus excelsa) in green
gram based Agri-Silvi system in North Gujarat region
Growing rainfed ardusa tree under ardusa + greengram based Agri-Silvi system is recommended that
the system is not economically viable after seventh year's old ardusa plantation. Pruning is not
th
advisable after 7 year old ardusa tree.

Ardu (Ailanthus excelsa) + greengram based Agri-silvi system

Fertilizer requirement of cumin after different Kharif crops
The greengram-cumin cropping sequence fertilize with 100 % RDF (20-40 NP2O5 kg/ha) to
greengram and 50 % RDF(20-7.5 NP2O5 kg//ha) to cumin for obtaining higher seed yield and net return.

Greengram crop applied 100% RDF + 50 % RDF for Kharif and Rabi season

Feasibility of ajwain as intercrop in cumin
Grow ajwain as intercrop in cumin, to adopt cumin + ajwain at 4:1 raw arrangement with cutting of
ajwain at 45 days after sowing for getting higher yield and net return.

Irrigation and fertilizer requirement of ajwain
Irrigate the ajwain crop with six irrigations each of 50 mm depth at sowing,8-10, 47,85,114 and 135
DAS and fertilize the crop with 20 kg N + 20 kg P2O5 /ha for getting higher yield and net return.
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Nutrient management through resource conservation in cotton-wheat sequence
In cotton-wheat crop sequence to incorporate cotton stalk with two runs of rotavator. At the time of
6
incorporation, apply 25 kg urea/ha and Trichoderma viride (10 cfu/g) @ 3 kg/ha in soil for
decomposition. Late sown wheat to be sown with recommended dose of fertilizers (80:40 NP2O5 kg/ha).

Phosphorus and zinc management with bio-fertilizers in wheat
Apply30 kg P2O5/ha with PSB @ 30 g / kg seed as a seed treatment + inoculation of 20 kg VAM
culture and 20 kg ZnSO4/ha in soil, besides recommended dose of nitrogen for getting higher yield and
net return in wheat.

Assess the possibilities of high plant density in late sown Bt cotton with low nitrogen
application
Sow Bt hybrid G. Cot. Hy.8 (BG II) or G. Cot. Hy. 6 (BG II) on onset of monsoon at 60 cm x 45 cm
spacing and fertilize with 120 kg N/ha for getting higher yield and net return.

Studies on weed management in groundnut with special reference to Commelina
benghalensis “bokandu”
Apply pendimethalin 38.7% CS @ 1.0 kg/ha as pre
emergence followed by application of Imazethapyr
10% SL @ 75g /ha as post emergence at 15-20 days
after sowing for effective control of Commelina
benghalensis (bokandu) as well as for higher pod
yield and net return in groundnut. Phytotoxic effect
of these herbicides was not observed on succeeding
crop.

Year – 2016
Permanent plot experiment on integrated nutrient supply system for a cereal based crop
sequence
Adopting pearl millet-wheat crop sequence in long
term to apply 75 % recommended dose of NPK
through fertilizer (RDF:80-40-00 NPK) + 25 % N
through gliricidia leaves & tender twigs to Kharif
pearl millet and 75 % recommended dose of NPK
to wheat (RDF:120-60-00 NPK) for getting higher
pearl millet equivalent yield and net return along
with system productivity and pro"tability. The
farmers are recommended to apply fertilizers as
follow:

Pearl millet crop

Wheat crop

Basal

950 kg Gliricidia + 65 kg DAP

98 kg DAP

Top dressing

104 kg Urea at 18 & 30 DAS in two
equal splits

158 kg Urea at 21 & 35 DAS
in two equal splits
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Development of organic farming package for system based high value crops
The sun hemp (GM)-potato-groundnut crop sequence to fertilize potato
(RDF 220-110-220 NPK kg/ha) and groundnut (RDF 25-50-00 NPK kg/ha)
as 50 % RDF + 50 % RDN from FYM + micro nutrients (Zn & Fe as
per soil test) for getting higher potato equivalent yield and economic
return along with maintenance in soil fertility. To grow organically
potato-groundnut crop sequence to apply RDN to both the crops in
equal proportion of FYM, vermicompost and castor cake (33% each)
i.e. 15, 9 and 1.6 t/ha, respectively with seed treatment of N containing biofertilizer (Azotobactor/
Rhizobium@ 20 g/kg seed) and P carrying biofertilizer (PSB-16 @ 20 g/ kg seed).

Effect of foliar application of plant nutrients on yield of maize
Apply three sprays each of FeSO4 + ZnSO4 @ 0.5 % (with 0.05 % citric acid
and lime solution @ 0.25 %) at 30, 40 and 50 DAS along with recommended
dose of fertilizers (80-40 kg N-P2O5/ha) for higher yield and net return in
maize grown on medium black Fe and Zn de"cient soil under rainfed condition.

Organic farming in Green gram and Sesame (crop rotation) under North Gujarat
condition.
Apply recommended dose of nitrogen @ 20 kg/ha to green gram and 50 kg N/ha to sesame either
through vermicompost (2.5 and 6.25 t/ha respectively) or FYM (4 and 10 t//ha respectively) for higher
yield, net return and maintaining soil fertility.

Ardusa (Ailanthus excelsa) based Silvi-Pastoral System for Livelihood Security in Rainfed
Agro-ecosystem of Gujarat
Ardusa based silvipasture system (Ardusa 6 m. x 6 m. with Jodhpur Dhaman or Local Dhaman) under
rainfed condition for higher green fodder and net returns every year against sole ardusa and sole
grasses from the unit area besides maintaining soil fertility.

Effect of different weed management practices on Rabi fennel
Go for two hand weeding + interculturing at 20 and 40 DAS to control weeds for getting higher yield
and net return in Rabi fennel.

Development of organic farming modules for pulses in Kachchh
Following module for greengram, guar and mothbean crops (Kharif) for obtaining higher yield, net return
and maintaining soil fertility under organic farming system.
n Soil application of 20 kg N/ha through Vermicompost or FYM + Trichoderma viride @ 1.5 kg/ha.
n Soil application of phosphorus @ 40 kg/ha through enriched compost (Mix rock phosphate and FYM
@1:10 ratio and decomposed for 40-45 days in pit with maintaining 30 to 40% moisture and add 1kg
PSB/1 ton compost at the time of application)
n Seed treatment with Rhizobium @ 30 g/kg seed.
n Install 50 bird perches/ha.
n Application of bio pesticides as per need.

Year – 2017
Diversi!cation of cropping system as component of small holder farming systems
Greengram – Fennel cropping sequence for obtaining higher yield and net return. Under the system,
fennel should be sown at 90 cm spacing and transplant cauli!ower (1:1 inter crop) in middle of two
lines of fennel at 10 DAS.
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Growth and yield of Kharif groundnut (Arachis hypogaea L) under foliar application
of panchgavya and jivamrut
Apply panchgavya @ 2.0 % as foliar spray + jivamrut @ 500 lit/ha as soil application both at
branching and !owering stages along with 5 t FYM/ha for securing higher pod yield, net return and
maintaining soil fertility.

Relay/intercropping of castor in cotton
The inter cropping of castor in cotton instead of sole cotton for obtaining higher cotton equivalent
yield and net return. Under the system, cotton should be sown during 1st week of June with spacing of
st
180 cm x 60 cm and castor during 1 week of August between two rows of cotton keeping 60 cm
distance between two plants.

Weed management in mungbean
Carry out two hand weeding at 20 and 35-40 DAS for obtaining higher seed yield of green gram and
net return.

Response of horse gram (Macrotyloma uniformis lam. Verdec.) to row spacing and
fertilizer doses in Kharif season
Growing horse gram crop as rainfed is recommended to keep 45 cm row spacing with basal application
of 10 kg N and 20 kg P2O5/ha for obtaining higher seed yield and net return.

Effect of different weed management practices on isabgul and their residual effect
on succeeding crop
Carry out two interculturing followed by hand weeding at 25 and 40 DAS for obtaining higher yield
and net return.

Effect of ferrous and zinc enriched FYM on yield and quality of fennel
Apply RDF (90 + 30 kg NP/ha) to Rabi fennel along with 200 kg FYM enriched with 3.0 kg Fe +
1.5 kg Zn/ha in furrow at the time of sowing in Fe and Zn de"cient soil for obtaining higher yield and
net return. The FYM (200 kg/ha) should be mixed with required quantities of Fe (15.7 kg FeSO4.7H2O)
and Zn (7.1 kg ZnSO4.7H2O). The FYM is kept about 70 % moisture content for 40 days in a pit with
weekly intermixing before its application.

Scheduling of irrigation and fertility levels on summer vegetable cowpea
Apply 10 irrigations at 8 days interval during March, 7 days interval during April and 4 days interval
during May with 60 mm depth along with application of 75% RDF (18.75 : 37.5 : 00 kg NPK/ha) +
rhizobium + PSB (30 g/kg seed) for obtaining higher green pod yield and net return which gives
saving of 25 % fertilizer in summer vegetable cowpea.

Nitrogen, phosphorus and sulphur management in rainfed mustard
Apply 50 : 50 N, P2O5 and 20 kg S /ha through gypsum to mustard under rainfed condition in salt
affected soil for obtaining higher yield and net return.

Nutrient management in rainfed castor with different amendments in salt affected soils
Apply gypsum and castor cake each of 2 t/ha along with RDF (60+30+0 NPK kg/ha) to castor (GCH 2)
under rainfed condition in salt affected soil for obtaining higher yield and net return.
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Year : 2018
Intercropping study in Bt. cotton (Gossypium hirsutum)
The farmers of North West Gujarat Agro-climatic Zone growing Bt cotton under rainfed condition
are recommended to grow either as sole mothbean (45 cm) or intercropping of mothbean (45 cm) in
Bt. cotton (120 cm) (1:2) for obtaining higher cotton equivalent yield and net return.

Effect of soil application of MgSO4, foliar application of KNO3, FeSO4 and ZnSO4
on yield of cotton under dry land condition
.
The farmers of North Gujarat Agro-climatic Zone growing
Bt cotton (BG II) under dryland condition on medium black
soils are recommended to apply 15 kg MgSO4/ha as basal
and three foliar sprays of 3% KNO3 at square formation,
!owering and boll development stages with recommended
dose of fertilizers (120 + 40 kg N, K2O/ha) for obtaining
higher seed cotton yield and monetary return.

Nitrogen management in forage oat (Avena sativa L.) crop under North Gujarat Agro climatic conditions
The farmers of North Gujarat Agro-climatic Zone growing forage oat crop are recommended to
fertilize the crop with 140 kg N /ha with two splits i.e., 50 % N as basal + 50 % N after "rst cut and
60 kg P2O5/ha as basal for obtaining higher green and dry fodder yield as well as net return.

Effect of weed management practices in ajwain and their residual effect on greengram
The farmers of North Gujarat Agro-climatic Zone growing
ajwain are recommended to carry out two interculturing
followed by hand weeding at 25 and 40 DAS for
obtaining higher seed yield and net return.

Effect of weed management practices in dill seed and their residual effect on green gram
The farmers of North Gujarat Agro-climatic Zone growing dill seed under irrigated condition are
recommended to carry out two interculturing followed by hand weeding at 25 and 40 DAS for
obtaining higher seed yield and net return.
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Feasibility of wheat-lucerne mixed cropping
The farmers of North Gujarat Agro-climatic Zone growing irrigated wheat are recommended to grow
wheat and lucerne as mixed cropping by broadcasting the seed @ 120 and 12 kg/ha, respectively.
Wheat and lucerne are to be harvested at the same time and recommended to give four irrigations to
lucerne at 7, 22, 42 and 60 days after harvest of wheat crop. This mixed cropping practice increases
the total yield of crops and net return as well as improves soil fertility and wheat fodder quality.

Nutrient management in rainfed dill seed
The farmers of North West Gujarat Agro-climatic Zone growing rainfed
dill seed under saline sodic soil are recommended to apply 40:20 kg
N:P2O5/ha and 10 kg S/ha through gypsum (62.5 kg) as basal for
obtaining higher seed yield and net return.

Ef!ciency of nutrient with different amendments under salt affected soil for dill seed
The farmers of North West Gujarat Agro-climatic Zone
growing dill seed under saline sodic soil are recommended
to apply 5 t FYM/ha and 50 per cent of gypsum
requirement (4 t/ha) of soil with 60 kg N + 30 kg P2O5 /ha
for obtaining higher yield and net return.

Nutrient requirements of newly developed Bt cotton hybrid GTHH 49 BGII
The farmers of North Gujarat Agro-climatic Zone growing Bt cotton (BG II) are recommended to
apply 320 kg N and 120 kg K2O/ha for obtaining higher yield and net return.
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Response of kharif hybrid maize to spacing and fertility management
The farmers of North Gujarat Agro-climatic Zone are recommended to
grow Kharif hybrid maize at 60 cm x 20 cm spacing and fertilize with
180:90:00 kg NPK/ha for obtaining higher yield and net return. Nitrogen
should be applied in four splits i.e., at basal (20%), four leaf stage (30%),
eight leaf stage (40%), tasseling stage (10%) and P2O5 as basal.

Effect of sowing time and fertilizer management on isabgol
The farmers of North Gujarat Agro-climatic Zone are recommended to
nd
rd
grow the isabgol crop on 2 or 3 week of November with application
of 150 % RDN (30 kg /ha) + 30 kg P2O5/ha as basal and remaining
nitrogen (30 kg/ha) should be applied at 30 and 50 DAS in equal splits
for obtaining higher yield and net return.

CROP PROTECTION
Year – 2004
Control of white "y and leaf curl virus in rustica tobacco
In rustica tobacco apply two sprays ("rst after 20 days of sowing and second after 10 days of "rst
spray) in nursery and two sprays ("rst after 10 days of transplanting and second after 10 days of "rst
spray) of NSKE @ 5 % (ICBR 1:19.52) or neem oil @ 0.5 % (ICBR 1:9.81) in tobacco "eld for
effective management of adult white !ies and thereby leaf curl disease. Detergent powder @ 1 g /lit.
spray solution should be mixed as emulsi"er while using neem oil.

Termite control in wheat through leaf extract of Chenopodium album
Application of leaf extract of Chenopodium album (7.5 kg leaves in 10 lit. of water/ha) through "rst
irrigation found effective in reducing termite damage in wheat crop.

Year – 2005
Seed treatment against collar rot and white grub in groundnut
Follow the combined seed treatment of quinalphos 25 EC@ 25 ml + tebuconazole 2 % DS @ 3g/kg
for economical management of white grub and collar rot (ICBR 1:3.22). Treat the seeds "rst with
quinalphos and allow shade drying for 3-4 hours and then treat the same seeds with tebuconazole and
use for sowing.

Seed treatment for termite control in wheat
Sow wheat seeds treated with bifenthrin10 % EC @2 ml/kg seeds (ICBR = 1:32.43) as an alternative
of recommended dose of chlorpyriphos for effective and economical management of termites. The
required quantity of insecticides (2 ml) should be diluted in 50 ml water and spray the mixture over
seeds spread on pakka !oor plastic sheet and turn the seeds rigorously to treat seeds uniformly. The
treated seeds should be kept overnight for drying and used next day for sowing.

Integrated management of fruit "y, fruit borer and powdery mildew in ber
Give three sprays of wettable sulphur 80 % @ 25 g 10 lit.+ monocrotophos 36 % @ 11 ml. / 10 lit. at
an interval of 15 days starting from the initiation of powdery mildew disease i.e. last week of September
to "rst week of October (lCBR = 1: 16.31) for effective and economical management of fruit !y, fruit
borer and powdery mildew disease in ber.
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Effective control of powdery mildew in ber
Give three sprays of either wettable sulphur 80 % @ 25 g 110 lit. (lCBR= 1:8.17) or dinocap 48 EC
10 ml 110 liters (lCBR = 1:1.78) at an interval of 15 days starting from the initiation of powdery
mildew disease i e. last week of September to "rst week of October.

Effective and economical management of powdery mildew in fenugreek
For effective and economic management of powdery mildew of fenugreek, to apply dust sulphur
300 mesh @ 25 Kg/ha (ICBR 1 :5.26) or spraying of wettable sulphur 80 % WP @ 50 gm per 10
liters of water (ICBR 1 :3.23) three times at 15 days interval starting from the appearance of disease.

Integrated disease management module against mango malformation
For effective and economic management of mango malformation, to adopt following management
practices in the mango orchard after harvesting of mango fruits.
1. Pruning of malformed branches followed by application of bordeaux paste on pruned Branches
(ICBR 1:10.24)
2. Pruning of malformed branches + one spray of potassium metabisulphite @ 6 g /10 lit during
1st week of October (ICBR 1:10.15) week of October (ICBR 1 :8.47)
st
3. Pruning of malformed branches + one spray of 0.04% dicofol during 1 week of October (ICBR
1 :9.39)
st
4. Pruning of malformed branches + one spray of carbendazim @ 10 g/10 lit. during 1 week of
October ICBR 1:8.47

Integrated pest and disease management in castor
For the effective and economic management of wilt disease and sucking pests of castor to adopt
IPDM module Consisting of green manuring of sunhemp in the month of july, application of castor
cake @ 1 lit./ ha + murate of potash @ 40 kg/ha, seeding of certi"ed hybrid seeds treated with
Trichoderma viride (1 06 soil) @ 10 gm/g seeds, and foliar application of neem based product
(azadirachtin 0.3 %) @ 50 ml/10 liters water at initiation of sucking pest, followed by dimethoate
30 % @ 10 ml/10 liters water (ICBR 1:1.27).

Year – 2006
Chemical control of fungal leaf and fruit spot of pomegranate
Give three sprays of either difenconazole 25 EC (PDI leaf= 6.93 % and PDI fruits 18.33 % ICBR
1: 26.40) or propiconazole 25 EC (ICBR 1: 26.07) @ 1 ml/liter starting from the initiation of the
disease at 15 days interval for effective and economical management of fungal leaf and fruit spot of
pomegranate.

Year - 2007
Evaluation of newer molecules of insecticide against pod borer complex of pigeonpea
Make two applications of either bifenthrin 10 EC @ 10 ml/ 10 lit water (ICBR 1:5.94) or indoxacarb
14.5 SC @ 4.5 ml /10 lit water (ICBR 1: 4.07) or spinosad 45 SC @ 2 ml / 10 lit water (ICBR 1:3.61)
or emamectin benzoate 5 WSG @ 2.75 g/10 lit water (ICBR 1:3.41). The "rst application to be made
at 50 % !owering stage and second application after 15-20 days @ 800 lit. spray !uid / ha for
effective and economic management of pod borers.

Evaluation of different eco-friendly molecules for management of mustard aphid in
North Gujarat
For eco-friendly management of mustard aphid, sow Gujarat mustard-2 during 15-25 October and
adopt need based application of either tobacco decoction (1kg tobacco dust in 60 lit of water)
(ICBR 1:4.44) or neem based formulation (30 ml/10 lit.) (ICBR 1:1.75).
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Year – 2008
Bio-ef!cacy of different insecticides against spotted pod borer, Maruca vitrata Fab.
infesting cowpea.
For effective, economical and eco-friendly management of spotted pod borer Maruca vitrata Fab in
cowpea, to apply two sprays of profenophos 0.05 per cent, (ICBR 1 : 7.76) or thiodicarb 0.04 per
cent (ICBR 1 : 2.95), or indoxacarb 50 g a.i./ha (ICBR 1:1.38), the "rst spray should be performed
at 50 % !owering stage and second at 7 days after "rst spray

Management of cowpea pod borer, Maruca vitrata through ecofriendly insecticides
For effective, economical and eco friendly management of spotted pod borer Maruca vitrata in
cowpea, to apply two spray with NSKE 5 per cent followed by cartap hydrochloride 0.15 per cent
(ICBR 1 : 2.26) or cartap hydrochloride 0.15 per cent followed by neem leaf extract 10 per cent
(ICBR 1 : 1.61) or cartap hydrochloride 0.15 per cent followed by cartap hydrochloride 0.15 per
cent (CBR 1: 1.36), the "rst spray should be applied at 50 % !owering stage and second at 7days
after "rst spray.

Management of red palm weevil, Rhynchophorus ferrugineus in date groves of Kachchh
through pheromones
Use sugarcane pieces (250g + ½ lit. water) + 1-2 drops of dichlorovos/trap as a poison/trap as a
poison bait in aggregation pheromone based ferrolure bucket trap (10 lit. cap, covered with jute bag,
four holes on sides and on the lids (@ one trap/ 100 trees) and they are also advised to use sugarcane
pieces (250 g + 0.5 lit. water + 1-2 drops of dichlorvos/ trap) for mass trapping and killing of red
palm weevil. The farmers are also advised to change the food and pheromone sachet fortnightly and
bimonthly.

Evaluation of insecticides against termite by broadcasting treated soils
Broadcast "pronil @ 0.08 Kg a.i./ha. (Fipronil 5% SC @ 1.600 lit., CBR 1:4.22) as an alternative to
*endosulfan @ 0.80 kg a.i./ha (Endosulfan 35 EC, 2.300 lit., ICBR 1:10.13) for effective
management of termites in standing crop of Wheat.
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Method of application :- First dilute the insecticides "pronil 5% SC @ 1.600 lit or endosulfan 35 EC
@ 2.300 lit in "ve litres of water then mixed with 100 kg sand and treated sand broadcasted at the tie
of initiation of termite damage in standing crop of Wheat followed by light irrigation.

Management of powdery mildew and stem gall diseases in Coriander
For effective and economic management of powdery mildew of coriander, to spray wetable sulpher
@ 0.2 % (1.250 kg/ha) at 60 DAS (50 % of !owering stage) (ICBR 1:31.66) or seed treatment and
soil drench with tridemorph 0.1 % followed by foliar application of tridemorph 0.1 % at 60 DAS (50
% of !owering stage) ( CBR 1 : 6.22)

Year – 2009
In"uence of spray time withbotanical/chemical insecticides for the control of fruit"y
and fruit borer in ber crop
Apply three sprays, "rst spray of neem seed kernel extract 5% (500 g / 10 lit.), second spray of
acephate 75 SP 0.075 % (10 g/10 lit) and third spray of neem seed kernel extract 5% at 15 days
interval, starting from 15th September (at peanut size of ber) for effective and economical control of
fruit !y in ber crop.
*Endosulfan banned for manufacture, import and use in India vide ad-Interim order of the Supreme Court
of India in the Writ Petition (Civil) No. 213 of 2011 dated 13 th May, 2011 and !nally disposed of dated 10 th
January, 2017 Source: CIBRC).

Testing ef!cacy of some newer insecticides as seed treatment and stading crop treatments
against white grub in groundnut
Follow groundnut seed treatment of imidacloprid 17.8 SL @ 5 ml /kg seeds and those growing
groundnut organically to treat the seeds with Clerodendron (Arni) leaf extract 5 ml + neem oil 20
ml/kg seeds to protect groundnut crop against white grub and termite. The treated seeds should be
sown after drying in shed for 3 to 4 hours. The leaf extract of Clerodendron leaves can be prepared by
crushing the leaves in mixing with water (1 kg leaves with 200 ml water).

Testing ef!cacy of some newer insecticides against castor capsule borer
Spray quinalphos 25 EC 0.05% (20 ml/10 lit. water) or profenophos 40 % + cypermethrin 4% EC
0.04% (10 ml/10 lit. water) for effective and economical control of capsule borer in castor crop when
the incidence of pest observed.

Management of bacterial blight of clusterbean through traditional approach
Treat the clusterbean seeds with fresh cow dung @ 20 g/l of water for 30 min and spray the cow
dung @ 20 g/l of water, "rst at the appearance of disease and second spray 15 days after "rst spray
OR seed treatment with fresh cow dung (20g/l) + neem leaf extract 3% following one spray of cow
dung at the appearance of disease to protect the crop against bacterial leaf blight with higher net return.

Management of Ramularia blight in fennel
For effective and economic management of Ramularia blight of fennel, to spray ready mix product
of carbandazim 12% + mancozeb 63 % WP 0.2 % (27g/10 lit. water ) OR mancozeb 75 WP 0.2 %
(27g/10 lit. water) or carbendazim 50 WP 0.05% (10g/10 lit. water) at the time of initiation of
disease for three times at an interval of 10 days.

29

Year – 2010
Testing of phosphate solubilizing microorganisms on growth and yield of mungbean
In order to obtain better yield of cowpea, the Phosphate Solubilising Bacterial (PSB) strains- PSB-16
(ICBR 1:405) or PSB-10 (ICBR 1:328) should be used for seed treatment (@25g of lignite based
PSB culture for 1 kg of seeds).

Testing of phosphate solublizing bacteria on growth and yield of cowpea
Phosphate solublizing bacterial (PSB) strains- PSB-16 and PSB-10 as seed treatment @ 25 g of lignite
based culture for one kg of seed were found effective to obtain higher yield of cowpea.

Screening of Rhizobium strains on fenugreek crop:
In order to obtain better yield of fenugreek, the culture of FRS-7 strain of Rhizobium should be used
for seed treatment @25g of lignite based culture for 1 kg of seeds (ICBR 1:107.21) before sowing.

Year – 2011
Evaluation of newer insecticides against spotted pod borer, (Maruca vitrata) infesting
cowpea:
Spray indoxacarb 14.5 SC @ 50 g a.i./ha (3.50 ml/10 lit.) OR spinosad 45 SC @ 73 g a.i./ha (1.60 ml
/10 lit.) OR emamectin benzoate 5 SG @ 15 g a.i./ha (3 g/10 lit.), "rst spray made at 50% !owering
.
and second spray at seven days after "rst spray for the effective and economical management of
spotted pod borer in cowpea.

Chemical control of guar root beetle, Protaetia terrosa G. & P. (Cetoniinae : Scarabaeidae):
In order to reduce the infestation of guar root beetle, Protaetia terrosa G. & P. (Cetoniinae :
Scarabaeidae) in clusterbean, the farmers of Kachchh district (N-W Agro-climatic zone –IV) are
advised to give seed treatment of quinalphos 25 EC @ 20 ml/kg seeds. However, if seed treatment is
not given then apply the chlorpyriphos 20 EC @ 2 l/ha by drenching after 15 days of sowing.

Management of Phyllody in fennel by root dipping and spraying of insecticide:
For effective and economic management of phyllody of fennel the farmers of North Gujarat are
advised to give root dipping of seedlings in 0.04 % Imidacloprid 17.8% EC (30 ml/10 liter) for ten
minutes at the time of transplanting OR root dipping followed by one spray of Imidacloprid 17.8%
EC @ 0.005 % (3 ml/10 liter) after one month of transplanting OR only one spray of Imidacloprid
17.8% @ 0.005 % (3 ml/10 liter) after one month of transplanting.

Year – 2012
Effect of date of sowing and spacing on the development of bacterial blight of cluster bean
The farmers of North Gujarat Agro-climatic zone IV (AES-1) growing rainfed cluster bean are
recommended to sow the crop during mid to end of July at 45 cm row spacing for the effective and
economical management of bacterial blight disease.
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Effect of seed dressers for the control of root rot of cowpea
Farmers of North Gujarat Agro-climatic zone IV (AES-1) growing cowpea are recommended to grow
the crop after treating the seeds with thiram @ 2 g/kg or carboxin 37.5% + thiram 37.5% @ 3 g/kg or
captan @ 2 g/kg for the effective and economical management of root rot in cowpea.

Management of phyllody in fennel by intercropping
Farmers of North Gujarat Agro climatic zone IV growing sole crops of fennel are advised to adopt
intercropping of fennel with green gram (1:1 ratio) for minimizing the phyllody in fennel crop. For
this agro technique, sowing of green gram should be carried out at onset of monsoon at 90 cm and
th
fennel should be transplanted around 15 August in between green gram rows.

Management of cumin wilt through biocontrol agents
For effective and economical management of cumin wilt, the farmers of North Gujarat Agroclimatic
Zone IV are recommended to apply Trichoderma harzianum @ 10 kg/ha + FYM @ 3 t/ha at the time
of sowing.

Year – 2013
Evaluation of integrated pest management (IPM) modules against okra pests
Growing summer okra (Gujarat Okra 2) to adopt following measures for effective and economical
management of okra pests.
1) Seed treatment with imidacloprid 70 WS @ 5 g per kg seed
2) Mechanical collection and destruction of infested fruits with Earias larvae
3) Installation of yellow sticky traps @ 5/ha.
4) Application of azadirachtin 1500 ppm @ 30 ml / 10 litre at the initiation of infestation and
succeeding two sprays of profenophos 50 EC @ 25 ml / 10 litre at 15 days interval.
The Pre-harvest interval of 3 days is recommended for profenophos.

Evaluation of different spray schedules of insecticides and botanical against pest of chilli
Adopt the spray schedule as: neem seed kernel suspension 5 % at the initiation of infestation
followed by triazophos 40 EC @ 25 ml / 10 litre, dicofol 18.5 EC @ 15 ml/10 litre and acetamiprid
20 SP @ 1 g/10 litre at 10 days interval for the effective and economical management of chilli pests.

Evaluation of integrated pest management (IPM) modules against pest complex in
cauli"ower
Growing cauli!ower to adopt following module for effective and economical management of
cauli!ower pests:
1) Grow castor as a trap crop on the border of the plot
2) Intercropping of cauli!ower with mustard (10:1)
3) Installation of ' T' shaped bird perches @ 100/ha
4) Mechanical collection of eggs and "rst instar larval masses of Spodoptera
5) Alternate application of SNPV @ 250 LE /ha or HaNPV @ 350 LE/ha
against Spodoptera and Helicoverpa armigera, respectively
6) Application of Nikunchhi 1 % (Aloevera 4 kg + Neem oil 500 ml + Tobacco
snuff 500 g),
7) Need based application of profenophos 40 % + cypermethrin 4 % 44 EC @
10 ml / 10 litre
Pre-harvest interval of 3 days is recommended for profenophos 40 % + cypermethrin 4 % .
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Management of wilt and blight diseases of cumin
Treat the cumin seeds with Pseudomonas !ourescens (IISR-6) 1 X 108 cfu/g @ 10 g/kg as slurry
treatment and spray of P. !ourescens (IISR-6) 1X108 cfu/g @ 2.5 kg/ha at 60 days after sowing OR
to treat the seeds with P. !ourescens (IISR-6) 1X108 cfu/g @ 10 g/kg and soil application of
Trichoderma harzianum 1X108 cfu/g @ 10 kg/ha and P. !ourescens (IISR-6) 1X108 cfu/g as spray
@ 2.5 kg/ha (60 DAS) for effective and economical management of wilt and blight diseases of cumin.

Year – 2015
Insecticidal seed treatment against maize stem borer
For minimizing the damage of stem borer in maize, apply seed treatment
before sowing with thiamethoxam 70 WS @ 5 g per kg seeds by
preparing slurry with 50 ml water at the time of sowing.

Effect of date of sowing on the development of bacterial blight of clusterbean
Grow the vegetable cluster bean during the "rst week of August to minimize the intensity of bacterial
leaf blight for getting the maximum green pod yield and net return.

Year – 2016
Biological control of Date palm scale insect
9

Spray entomopathogenic fungus Lecanicillium lecanii (Verticillium lecani) 1.15 WP (1 x 10 cfu/g)
@ 40 g/10 l at the appearance of white scale (Parlatoria blanchardi) in date palm for its effective
control for growing date palm.

Management of red palm weevil through pheromones
Use sugarcane pieces 250 g or chickoo with vinegar 5 ml/250 g as food bait in pheromone trap of red
palm weevil for higher catches of adults.

Management of bacterial blight of cluster bean
For the management of bacterial blight disease in vegetable cluster bean, to soak the seeds in
streptomycin sulphate 90 per cent + tetracycline hydrochloride 10 per cent SP @ 250 ppm (2.5 g/10
litre water) for 30 minutes before sowing and apply its "rst spray at the appearance of the disease and
second at 15 days interval.
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Formulation in 10
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water
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Year – 2017
Management of termite in fenugreek through intercropping
Grow ajwain as an inter crop in fenugreek in (1:1 ratio) for effective management of termite.

Management of thrips in capsicum in polyhouse
Two sprays of spinosad 45 SC 0.0143% (3.2 ml/10 lit. water) for the effective management of thrips
in capsicum in natural ventilated polyhouse. Apply the "rst spray when thrips exceed "ve per leaf
and second spray at 15 days after "rst spray for getting the maximum capsicum production and net
return.

Year – 2018
Management of termite in isabgol through intercropping
Farmers of North Gujarat Agro-Climatic Zone
growing isabgul are recommended to grow ajwain
as an intercrop in isabgol at 30 cm distance (1:1
ratio) for effective management of termite.
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Management of white grub in groundnut
Farmers of North Gujarat Agro-climatic Zone are recommended to apply seed treatment of
chlorpyriphos 20 EC @ 25 ml/kg seed (500 g a.i./ha) one day before sowing for effective
management of white grub in groundnut.
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HORTICULTURE AND AGROFORESTRY
Year – 2004
Irrigation management in Gujarat Aonla - 1
Adopt drip method of irrigation at 0.4 PEF through drip for getting 20% more yield and net income
Rs. 29925/- along with 31% saving in water than surface method of irrigation. The system should be
laid out of lateral spacing of 10 m. each three should be provided with six drippers of 8 Iph capacity.
The system should be operated at 2 1.2 kg/cm pressure on alternate day or 2 to 2.5 hr. from May to
November.

Evaluation of promising thorny shrubs as live fence under rain fed condition
Kumet (Accacia senegal) is recommended as a most effective bio-fence under arid /semi-arid rainfed
condition. Kumet bio-fence not only provides protection to crop against stray/ wild animals like blue
bulls etc. but it also provides nutritious green fodder on pruning for sheep, goat and camels during
scarcity.
Year – 2005

Irrigation management in custard apple var. Sindhan
Adopt drip method of irrigation at 0.4 PEF for achieving highest fruit yield and net income with 69 per
cent water saving over surface method of irrigation, The system should operate for 3 hrs. and 50 minutes
during May-June and September-November months with two drippers per tree having 8 LPH discharge
2
rate at 1.2 kg/cm pressure at alternate day.

Year – 2006
Determination of optimum dose of fertilizer for guava under drip irrigation cv. L-49
Growing of Guava (Psidium guajaval) cv. L-49 with drip irrigation systems are advised to apply only
60 percent of the recommended dose of nitrogen at an interval of 15 days in the month of May-June and
Sep.- Oct. It gives 32 percent higher fruit yield and higher net return per hectare along with 40 percent
saving of nitrogen.

Year – 2007
Use of Biofertilizers in custard apple under irrigated condition
Apply 100 g nitrogen through urea + 100 g nitrogen through FYM per plant along with biofertilizer
azospirillium (ASA-1) @ 30g/plant for maximum production (35.59 % higher) and net economic return.

Studies on ardu (Ailanthus excelsa) based agrisilviculture system under rainfed condition.
2

Adopt Ardusa (Ailanthus excelsa) (at 6 x 3 m spacing) based Agrisilviculture system of agroforestry
with green gram as an intercrop. This system gives more economic return per unit area.

Year – 2008
Nutrient management in sapota
Growers of Sapota (kalipatti) apply recommended dose of nitrogen (1000 g /tree), 50 % through
chemical fertilizer and 50 % through FYM (100 kg/tree) along with 500 g each of P2O5 and K2O per tree
to obtain higher yield and net pro"t and to maintain soil fertility status.
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Integrated nutrient management in mix fruit farming in Aonla-custard apple under
drip irrigation.
Adopt mix fruit tree under drip irrigation by growing one row of custard apple (cv. Local) between two
rows of aonla cv. Gujarat Aonla- 1 planted at 8 x 8 m with 50 % recommended dose of nitrogen
(500 g/tree) through urea and 50 % nitrogen (500 g/tree) through FYM along with 500 g each of P2O5
and K2O per tree for getting higher yield and net realization as well as to increase maximum land use
ef"ciency.

Effect of PGR and mulching on fruit yeld and quality of custard apple.
For cultivation of custard apple (Annona squamosa L) cv. Sindhan, to use GA3 50 ppm (50 mg/l) or
st
NAA 20 ppm (20 mg/l) as foliar spray 4 times at an interval of 21 days starting from 1 week of May
and followed by Mulching with wheat straw @ 4 kg/tree to get higher production of better quality fruit
and higher net return.

Year – 2009
To study the performance of Aonla cultivars for quality of Chyavanprash.
To prepare Chyavanprash from Gujarat Aonla -1 to obtain higher net income and organoleptic score. For
preparation of 2.0 kg "nal product of Chyavanprash, the proportion of the material should be kept as 1.0
kg aonla, 1.250 kg sugar (sakar), 0.250 kg honey, 0.125 kg black grapes, 0.5 g saffron and 7.5 g
powder each of ayurvedic herbs viz., leaf of cinnamon, lindi pepper, gokhru, galo, vans kapur,
cardamom, kakdasingh, chitrak, cinamon, mota, asparagus, javantri, safed musli, dry ginger and balbij.

Effect of micronutrients on yield and quality of aonla under light textured soils of
North Gujarat
Rainfed aonla (Gujarat Aonla -1) planted at 6.5 X 6.5 m on the soil marginal in Fe and de"cient in S and
Zn status should fertilize with 1.1 kg Gypsum and 200 g FeSO4+ 100 g ZnSO4 per plant after mixing
with FYM (i.e. Micronutrient fertilizers and 1.250 kg FYM mixed well and kept for 45 days with
suf"cient moisture) along with recommended dose of fertilizer (500-250-500 g NPK per plant) to get
higher yield, better quality of fruits and net return.

Effect of micronutrients on the yield and quality of pomegranate under light textured
soil of North Gujarat
North Gujarat Agro-climatic zone (AES-1) growing pomegranate (Var. Ganesh) planted at 5 X 5 m on
the soil de"cient in Zn to apply 62.5 g ZnSO4 per plant after mixing with FYM (i.e 62.5 g ZnSO4 and
1.250 kg FYM mix well and kept for 45 days with suf"cient moisture) along with recommended dose of
fertilizer (500-250-500 g NPK per plant) to get better quality of fruit, higher fruit yield and net return.

Studies on seed germination in baheda (Terminelia bellirica)
Nursery men are advised to soak the partially cracked seeds of baheda in water for 24 hours before
sowing to get higher (46.6%) and early germination (25 days).

Stabilization of the agricultural production through Agri-Horti System under
rainfed conditions.
To adopt aonla based agri-horti system under rain fed conditions i.e Aonla with pearlmillet – cowpea
rotation to get higher net return. Further this agroforestry system also enriches the fertility status of the
soil.
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Year – 2010
Effect of Fe, Zn and B and its methods of application on yield of acid lime cv. Kagzilime:
Growing of Kagzilime is recommended to apply 50g ZnSO4, 100g FeSO4 and 10g Borax twice
in a year (July and November) in the soil along with recommended dose of NPK (900+750+500
g/tree and 50 kg FYM/ tree) to obtain 37 per cent higher yield over control

Post harvest shelf life extension of date palm
Date palm growers and traders are advised to dip freshly harvested fruits of cultivar Barhee for 10
seconds in 0.1 per cent ascorbic acid to obtain maximum marketable fruits up to 8 days.

Year – 2011
INM including micronutrients on growth, yield and quality of turmeric (Curcuma longa L.)
cv. Kesar under North Gujarat agro-climatic conditions
Growing of turmeric where the soil is de"cient in zinc and ferrous are advised to apply 90 kg nitrogen
in the form of poultry manure (3.75 ton/ha), 60 kg phosphorus, 60 kg potash, 30 kg zinc sulfate and 30
kg ferrous sulphate per hectare to obtain higher yield with better quality and net pro"t in turmeric.

Year – 2012
Moisture conservation by use of mulches in Aonla
Growing aonla to spread black polyethylene mulch (300 gauge) or castor
2
shell @ 12-15 kg/m according to plant canopy at the time of withdrawal
of monsoon for maximum production and conserving soil
moisture.

Studies on the effect of spacing and date of planting on growth, yield and quality of papaya
cv. Madhu Bindu
Transplant the papaya cv. Madhu Bindu from 1st July to 15th August at a spacing of 1.5 m x1.5 m to
obtain the maximum yield.
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Performance of different varieties of chrysanthemum in respect of growth, "owering and
"ower yield under North Gujarat condition
To grow the Chrysanthemum variety Bijli (red), Nilima (pink), Shyamal (purple pink), Red Gold (red),
Panchon (dark red) and Lal Pari (red) to get higher !ower yield.
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Year – 2013
Effect of different levels of phosphorus and potassium on growth, yield and quality of
hybrid brinjal
Apply 50 kg phosphorus and 50 kg potash/ha with 80 kg nitrogen as basal and remaining 120 kg nitrogen
in three equal splits at 30, 45 and 60 DAT for better quality, higher yield and net return in hybrid brinjal
during Rabi.

Integrated nutrient management (INM) in okra cv. GO 2
North Gujarat Agro climatic Zone growing okra cv. GO-2 in summer are advised to apply 75 per
cent recommended dose of NPK (100: 50: 50 kg/ha) through chemical fertilizer (phosphorus and
potash and 50 per cent nitrogen as basal while remaining 50 per cent Nitrogen in two equal splits
at 30 and 45 DAS) along with basal dose of 2 t/ha better quality vermicompost for obtaining
higher yield and net return.
Year – 2014
Evaluation of MPTs on farm boundary plantation in respect of timber value under
North and North West Gujarat Agro-climatic condition
North and North West Gujarat Agro-climatic Zone, to grow Ardusa (Ailanthus excelsa) at 3 m spacing in
single line on the farm boundary which gives higher fuel wood, timber production and net return at the
th
end of 12 year of plantation under rainfed conditions

Studies on receptivity of pistillate "owers of date palm cv. Barhee
The date palm cv. Barhee growers are advised to pollinate their palms within two days after spathe
opening to obtain higher yield of fresh fruits

Year – 2015
Varietal evaluation of garlic (Allium sativum L.) under North Gujarat condition
North Gujarat and North West Gujarat Agroclimatic regions are recommended to grow the Agrifound
White variety in order to obtain the maximum yield per hectare.

Effect of severity of pruning and different types of mulching materials on "owering
and fruiting of custard apple
Growing custard apple in rainfed condition are advised to prune custard apple during second fortnight
2
of March at 30 cm terminal and spread bajra husk mulch @ 5 kg per m per plant according to the plant
canopy at the time of withdrawal of monsoon for getting maximum yield, net income and conserve soil
moisture.

Standardization of leaf: bunch ratio in date palm cv. Halawy and Barhee.
The date palm (cv. Barhee & Halawy) growers of Kachchh region are advised to maintain the one bunch
per eight leaves per palm for realizing higher productivity and net return.

Fertigation and mulching study in Papaya
Irrigate papaya crop through drip system at 1.0 PEF on alternate day and fertilize crop (312-250-312 g
of NPK/plant) as fertigation in form of soluble fertilizers in six equal splits at one month interval
starting from one month after transplanting for obtaining higher papaya yield and net pro"t compared
to surface method of irrigation (1.0 IW /CPE with 100% RDF). Drip system should be operated for 5
minutes during July to September (according to rain fall), 50 minutes during October to February and
2
2 hours during March to June on alternate days with 2 drippers per plant (8 lph) at 1.2 kg/ cm operating
pressure.
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Effect of spacing and nitrogen fertilizer on growth and yield of marigold cv. Local
Follow the spacing of 60 cm × 30 cm and apply 250 kg/ha nitrogen
fertilizer. The half dose of nitrogen fertilizer (125 kg) as a basal dose
and remaining half dose of nitrogen fertilizer (125 kg) in two equal
splits (62.5 kg) as a top dressing at 30 and 45 days after transplanting
along with recommended dose of phosphorus and potash fertilizers
@ 100 kg/ha each as basal should be applied to obtain higher yield
and net return.

Effect of spacing and nitrogen fertilizer on "ower production of rose cv. Gladiator
Follow the spacing of 150 cm × 60 cm × 60 cm paired row system and apply nitrogen fertilizer @ 200
kg/ha. The 20 % dose of nitrogen fertilizer (40 kg) should be applied in October and remaining 80 %
dose of nitrogen fertilizer should be applied (160 kg) in 10 equal splits (i.e. 16 kg/ha/month) from
November to August along with recommended dose of phosphorus and potash fertilizers @ 200 kg/ha
each as a basal dose to obtain higher yield and net return.

In"uence of plant density and nitrogen fertilizer on growth and "ower production
of golden rod
Plant stools at a distance of 45 cm × 45 cm and apply nitrogen fertilizer @ 200 kg/ha to get maximum
production of golden rod panicle and net return. The half dose of nitrogen fertilizer (100 kg) should be
applied at 10 DAT and remaining half dose of nitrogen fertilizer (100 kg) should be applied at 40 DAT
along with recommended dose of phosphorus and potash fertilizers @ 100 kg/ha each at the time of
planting in "rst year. From second year and onwards, half of nitrogen along with phosphorus and potash
fertilizers @ 100 kg/ha each should be applied in the month of July and remaining half dose of nitrogen
should be applied in the month of September.

Performance of rainfed aonla ( Emblica of!cinalis L.) in agroforestry with moisture
conservation technique
Rainfed green gram- cluster bean in rotation under aonla (8 X 6 m) based agroforestry system to apply
organic mulch of equal quantity of castor shell and mustard shell (10 kg each) under aonla canopy area
before onset of monsoon to get higher net return.
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Year – 2016
Effect of different levels of Nitrogen and methods of application on growth, yield and
quality of Garlic (Allium sativum L.)
Growing of garlic under sprinkler irrigation system to fertilize their crop with
125: 50: 50 kg NPK per hectare. Out of that 25 kg nitrogen, 50 kg
phosphorus and 50 kg potash should be applied as basal dose while remaining
100 kg nitrogen in four equal splits of 25 kg each should be given at 30, 50,
70 and 90 DAS in order to obtain maximum yield and net income.

Multilocation trial to study the performance of different varieties and hybrids of mango
Grow Amrapali or Langra or Kesar variety of mango to get higher net return

Performance of different varieties and time of planting in Marigold (Tagetes erecta Linn.)
for growth, yield and quality parameters
Grow the Pusa Narangi Gainda or Pusa Basanti Gainda varieties in september to obtain the maximum
yield and higher net return.

Effect of foliar application of plant growth substances on multiplication of pomegranate
through cutting in plug tray under control condition
The growers and nurserymen growing pomegranate cv. Bhagwa are advised
to use sub-apical cutting after three days of spray of ethrel 1000 ppm
(1 ml/l water) on mother plant, cutting should be treated with 2000 ppm
IBA as quick dip method and planted in plug tray to get higher survival
per cent under control condition.
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Effect of different shoot portion and media on multiplication of pomegranate in plug tray
under control condition
The growers and nurserymen growing pomegranate cv. Bhagwa are advised to use Vermiculite:Poultry
Manure (1:1) + Pseudomonas !uorescens @ 50ml/10 kg media in plug tray for cuttings taken from the
30 cm below part of top to obtain maximum survival under control condition. Cutting should be treated
with 2000 ppm IBA as quick dip method.

Effect of levels of IBA and different media on multiplication of ixora(Ixora spp.) through
apical cutting in plug tray under control condition
The nurserymen are advised to use vermiculite: poultry manure (1:1) as a media + Trichoderma viride
@ 50 g/10 kg media in plug tray and dip the apical cutting with IBA of 5000 ppm (5 g/l water) to get
maximum survival of ixora (Ixora spp.) under controlled conditions.

Effect of GA3 and time of seed soaking on germination of sandalwood (Santalum albumL.)
in plug tray under control condition.
Sandalwood growers and nurserymen are advised to soak the seeds with 500 ppm (0.5 g/l water)
gibberellic acid (GA3) for 24 hours to get better germination under control condition.

Year – 2017
In"uences of integrated use of organic and inorganic sources of nutrients on growth,
yield and quality of garden pea (Pisum sativum L.) cv. Bonneville.
Apply well rotten poultry manure @ 1063 kg/ha (2.35 % N content) with full dose of phosphorus
(70 kg/ha) and potash (50 kg/ha) as basal dose and biofertilizer, Rhizobium and PSB should be applied
as soil application @ 1.25 l/ha and seed treatment 20 ml/ kg seed each to obtain the maximum yield and
net return of green pod of vegetable pea.

Organic farming in Aonla
In rainfed organic aonla, recommended dose of chemical fertilizers
(1000:500:500 NPK g/tree) can be replaced by farm yard manure
( 200 kg FYM/tree) as an organic source for getting higher fruit
production and net return. Application of FYM also improves
the soil fertility of light textured soil.

Year – 2018
Studies on the ef!cacy of different plant growing structure on growth and "ower
production of gerbera
Farmers of North Gujarat Agro-climatic Zone IV are advised to grow
gerbera under 30 per cent green shade net house during December to
May for higher yield and net return.
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Effect of spacing and fertility levels on growth, yield and quality of carrot cv. GDC 1
Farmer of North Gujarat Agro-climatic Zone–IV are advised to grow carrot at 15 cm row spacing with
application of 80:40:40 kg NPK/ha to get higher root yield and net return.

Effect of spacing and nitrogen fertilizer on growth and yield of
chrysanthemum cv. IIHR 6
Farmers of North Gujarat Agro-climatic Zone-IV growing chrysanthemum
are advised to follow the spacing of 45 cm × 30 cm and apply 250 kg/ha
nitrogen. Nitrogen should be given in "ve splits i.e. 20% dose of nitrogen
(50 kg/ha) along with recommended dose of phosphorus and potash @ 50
kg/ha each as basal and remaining 80% dose of nitrogen (200 kg/ha) in
four equal split (50 kg/ha) as a top dressing at 30, 60, 90 and 120 days
after transplanting should be applied to obtain higher yield and net return.

AGRICULTURAL EXTENSION, ECONOMICS AND STATISTICS
Year – 2004
Plot size studies in chickpea
A plot of 9.6 m2 size having shape of 4 m length (E-W) and 2.4 m cross width (8 rows in N-S) is
optimum plot size (net) and shape with 6 minimum replications at 5 per cent S.E. level for chickpea
crop experiments at Main Pulses Research Station, Sardarkrushinagar.

Year – 2005
Modi!cation in existing RAWE programme
For making RAWE programme client oriented, both for job seekers and job providers as well as
developing entrepreneurship quality among students, they should be placed for a longer period with
agro-based industries/Gos of their interest.

Year – 2010
Knowledge regarding general use of pesticides and training need of pesticide
dealers of North Gujarat
Pesticides dealers should have minimum quali"cation of degree/diploma in agriculture and licenses of
the dealership of pesticides should be issued to them only.
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AGRICULTURAL ENGINEERING
Year - 2004
Heap method for on farm potato storage
For heap method of potato storage, the heap should be made on 10 cm. bed (sand) thickness from the
ground level and it should be covered with 30 cm. haulm thickness. with such type of heap he shrinkage
(7.48%), sprouting (2.42%) spoilage (16.42%) and weight losses (4.83%) occurred during 45 to 55 days
of storage period.
As far as possible, the heap should be made under the shadow of a tree. If ambient temperature of the
0
surrounding is high (39 to 41 C), the water should be sprayed around the heap in early morning to reduce
the surrounding temperature. Before making the heap, the dig-out potato should be overnight retained in
the "eld in small heaps covered with haulm for conditioning. The conditioned potato should be stored in
heap form in early morning and covered with haulm before 9.00 am for long storage and less losses.

Compartmental bunding for in situ moisture conservation
The farmers of North Gujarat Agro-climatic zone growing pearlmillet on sight slopy, light textured soil
under rainfed condition are advised to adopt compartmental bunding of 4.5 m x 3.0 m so as o utilize in
situ conserved moisture far maximum production and obtain about 30 percent more return.

Neem Seed Decorticator

Year - 2007

Manually operated neem seed decorticator machine developed by S. D. Agricultural University is
recommended for shelling of neem fruit/seed to get kernels. With the use of this machine the users may
achieve shelling capacity of about 40-45 kg/hr and high shelling ef"ciency 98.67 % with a nominal
unshelled kernels (1.33%) and breakage (0.73 %).

Year - 2008
“Banas” Soil Crust Breaker
The manually operated soil crust breaker developed by S. D. Agricultural University is released for use
for the farmers of North Gujarat for breaking soil crust. This will increase germination by about 10
percent.
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Year - 2010
Performance evaluation of planters and seed cum fertilizer drill for pigeon pea
cultivation in semiarid region
The farmers of North Gujarat Agro-climatic Zone (AES-I), who are interested in mechanized sowing
of pigeonpea are advised to use Zero till planter for sowing for more pro"table crop production. The
testing of Zero till planter in comparison with Pneumatic planter and Seed-cum-fertilizer drill resulted
in minimum time requirement in sowing, fuel consumption and cost of sowing operation and
maximization of gain yield and net realization.

Dairy and Food Technology
Utilization of goat milk for preparation of value added indigenous milk products
Shelf life of fried paneer can be increased upto four month if it is stored in the vaccum package of
PET/METPET / LDPE laminate at refrigerated (4.C) temperature. Addition of the cow milk chhana
(10 %) enhance the quality of goat milk rasgolla. The textural characteristic of goat milk chhana as
compare to control (cow milk chhana) is less hard , slightly more cohesive, more springy, less
gummy and more chewy.

Year - 2013

On farm testing of existing harvesting devices for castor crop
Castor growing farmers are recommended to use secator in place of local and improved sickle to harvest
castor spikes which can save 2-3 hrs. harvesting time per ha. Harvesting losses were found minimum in
secator (0.69%) as compared to local sickle (2.38%) and improved sickle (1.71%).

To study low cost poly solar dryer for drying of fennel
The farmers and exporters are recommended to use low cost polyhouse type solar dryer for drying
fennel umbel at faster rate. The dryer helps to reduce drying time by 42 to 20 hours as compared to
shade and sun drying, respectively. The product dried using this dryer fetch higher net pro"t. The
product also protected from insects, bird damage, excreta of rodent and birds, unseasonal rain and
wind storm.
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Year - 2017
Study on different drying methods for drying of red and green chilly
The farmers and agro processors are advised to use forced convectional
solar dryer to dry green and red chilly to produce better quality dried
products of chilly. The drying rate was found higher (127.46 g/h)
moisture loss for red and green chilly under forced convectional solar
dryer. With the use of forced convectional solar dryer, 44.20 % drying
time can be saved compared to low cost poly solar dryer and 87.1% as
compared to sun drying method. The low cost poly solar dryer is
recommended for maintaining quality and colour of dried red and green
chilly, whereas forced solar conventional solar dryer is recommended
for attaining fast drying (less drying time).

Techno-economic feasibility of Solar Water Pumping System in Banaskantha district
of Gujarat, India.
Farmers of North Gujarat region are hereby recommended to adopt 5 hp solar photovoltaic water
pumping system coupled with micro irrigation system to promote eco-friendly daytime irrigation. The
system is appropriate in the total head range of 5 to 85 m. The PV system is economical as compared to
diesel pump set with average payback period of 04 years.

Year - 2018
Evaluation of different resource conservation equipment for sustainable crop production
under rainfed condition.
The farmers of North Gujarat Agro-climatic Zone IV growing cluster bean under rainfed condition are
recommended to use roto till drill for sowing clusterbean to get higher seed yield, monetary returns and
rain water use ef"ciency.
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Effect of land con!guration and mulches on growth, yield and economics of cotton under
rainfed condition
The farmers of North-West Gujarat Agro-climatic Zone V growing desi cotton under dry land condition
are recommended to open the furrow at 3.6 m interval and apply castor shell or mustard straw mulch
@ 10 t/ha after last interculturing for getting higher seed cotton yield and monetary returns.

ANIMAL PRODUCTION
Year - 2004
Suitable technology to make castor cake suitable for animal feed
Four per cent lime treated and extrusion cooked castor cake can be used at 10% level in the compound
concentrate mixture for lactation buffaloes with 24.25% more return over feed cost without any adverse
effect on milk yield, milk constituents and general health.

Formulation and supplementation of appropriate mineral mixtures for enhancing
dairy animal productivity
Many of the concentrate and homemade concentrate mixtures, most of the green and dry roughages in
North Gujarat region contain below critical levels of copper, manganese and zinc. It is advisable to
supplement good quality mineral mixture having 0.15, 0.12 and 1.19 % of Cu, Mn and Zn respectively for
enhancing dairy animal productivity.

Year – 2006
Pro!tability of goat rearing in Mehsana district
Through goat rearing a goat keeper can earn net pro"t of Rs. 21,000/- approximately per year with an
average !ock size of 42 Mehsana goat and Rs. 770/- per lactating goat per year in addition to family
labour worth Rs. 12,600.
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Year – 2007
A farmer of North Gujarat Agro Climatic Zone, having two hectares of irrigated land
can earn more net pro!t per year if he grows
(a) cash crop in one ha. of land and fodder crops in one ha. land for maintaining six
mehsani buffaloes.
(b) cash crop in 0.5 ha. of land and fodder crops in 1.5 ha. land for maintaining 9
mehsani buffaloes.
(c) only fodder crops in 2.0 ha. of land for maintaining 12 mehsani bullaloes
As compared to the farmers growing
(d) only cash crops in 2.0 ha. of land
(e) cash crop in 1.5 ha. of land and fodder crops in 0.5 ha. land for maintaining 3
mehsani buffaloes.
Year – 2009
o The livestock owners in North Gujarat are recommended to provide housing facilities like manger,
roof, drainage, light and fan for minimizing the stress and to maintain production as these facilities
are lacking in most of the animal houses.
o The livestock owners in North Gujarat are advised to increase roof height to 10-12 ft instead of 6 feet,
which has adverse effect on animal health and production.
o The livestock owners in North Gujarat are advised to keep the dung in to pit instead of making heap so
as to retain its manurial value.
o Topical application of crude extract of leaves of Clerodendron phlomidis (Arani) is effective in
treatment
A technology is developed to make good quality Paneer making from goat milk. The Paneer dipped in
brine solution and packaged in PET/METPET/ LDPE laminate can be stored satisfactory at low
temperature (< 6° C).for 35 and 28 days with and without vacuum packaging respectively.

Year – 2010
Economics of different systems of farming and comparison with various combinations
of crops and livestock farming
A marginal farmer of North Gujarat Agro-Climatic zone, having one hectare of land with meager
irrigation facilities can earn additional net income 42 % per year, if he maintain "ves mehsani goat in
addition to arable farming.

Year – 2011
1. Supplemental feeding of 150 g of cotton seed cake per day as undegredable protein source (naturally
occurring bypass protein) can enhance 10% body weight gain in buffalo calves.
2. It was suggested that the recommendation viz. “Mastitis can be prevented in dairy cows by
supplementation of 50 g/day/animal of good quality mineral mixture one month before to one month
after parturition and feeding 50 g/day/animal of vitamin mixture (containing vitamin E1000 IU) for
four days immediately after parturition” should be presented next time since the information
presented on data analysis, oxidative stress and effect of antibiotics etc. were not up to the mark.

Year – 2012

Postpartum ovarian activity monitored by ultrasonography with reference to herbal and
mineral therapy in Kankrej cattle
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Feeding of 50 gm powder of chelated mineral mixture from 1 to 40 days post partum signi"cantly
reduces the post partum estrus interval, number of services per conception, service period and calving
interval in Kankrej cattle as compare to herbal preparation.
(Composition of Mineral Mixture Powder (per kg): Calcium 240 gm, Phosphorus 130 gm, Mn 1500
mg, Potassium 100 mg, Selenium 10 mg, Sodium 5.9 mg, Cobalt 150 mg, Copper 1200 mg, Iodine 325
mg, Iron 5000 mg, Mg 6000 mg, Sulphur 720 mg, Zinc 9600 mg; Composition of a herbal
formulation: Each bolus contained extracts of herbs equivalent to Vasa 1.10g, Karpasa 1.10g,
Chandrasura 0.85g, Citraka 0.85g, Langali 0.85g, Harmal 0.50g, Excipient QS.)

Year - 2015

Impact of water sprinkling (Foggers) on performance of Mehsana buffaloes in summer
season
Buffalo rearing farmers of North Gujarat are advised to make the provision of foggers in animal shed
as it reduces the heat stress, improves milk yield and fat per cent of the milk and dry matter intake in
Mehsana buffaloes.

Establishment of elite herds of kankrej cattle and Mehsana buffalo
It is recommended to the farmers and dairy co-operative unions of North Gujarat to promote the
rearing of the Kankrej cows along with Mehsana buffaloes for sustainable milk production throughout
the year.

Retrospective study of reduced service period in kankrej cattle and Mehsana buffaloes
The major etiological factors responsible for prolonged service period in Kankrej cattle and Mehsani
buffaloes are post-partum anoestrus and endometritis as well as repeat breeding.

Year - 2016
Effect of breeding of cotton seed cake on body weight gain in Kankrej female
calves (3-6 m)
Feeding of cotton seed cake and compound concentrate mixture @ 850 and 500 g/day, respectively or
compound concentrate mixture alone@ 1500 g/day is recommended to achieve the higher growth rate
in 3 to 6 months old kankrej calves.

Effect of feeding of cotton seed cake on body weight gain in Mehsana buffalo female
calves (3-6 m)
Feeding of compound concentrate mixture @ 1.5 kg/day 3 to 6 month old Mehsana buffalo calves
results in higher growth rate.

Effect of different ratios of DM intake from green and dry fodder on growth
performance of Kankrej heifer calves.
Feeding of 50% DM from green fodder, 20% DM from dry fodder and 30% DM from concentrate is
advise to Kankrej heifer calves (6-10 months) for better growth performance.

Year - 2018
Effect of feeding dried Moringa (Sargavo) leaves on body weight gain in Mehsana goat
kid (3-6 months)
Mehsana goat rearing farmers are advised to feed dried Moringa leaves in place of concentrate mixture
to male kids of 3-6 months of age to obtain better body weight gain.
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