Achievement (Research recommendations for the farmers) : More than 76

recommendations (copy enclosed).

Crop variety released by the station:

Sr. | Name of | Name of | Year of | Yield, Chief characteristics
No. | the crop the_ release | kg/ha
variety

1. Wheat A-206 1955 1300-1400 | Plant height :70 cm,Number of tillers/
plant:4,Length of spike : 6.5-7.0 cm,Seed
colour: white-amber10% mottling,Days to
maturity : 110

2. A28 1977 1300-1600 | Plant height :61 cm,Number of tillers/ plant
: 5-6,Length of spike : 7.0 cm,Seed colour:
amber,Days to maturity : 120

3. GW-1 1981 1500-1700 | Plant height : 72 cm,Number of tillers/
plant : 4-5,Length of spike : 7.5 cm,Seed
colour: Amber with less mottling and
resistance to Rust,Days to maturity : 115

4. Gram GG-2 1999 1307 Plant height : 35 cm,Number of tillers/
plant : 4-5,Length of spike : 7.5 cm,
Seed colour: Amber with less mottling and
resistance to Rust,Days to maturity : 94

5. Dill seed | GD-2 935 Plant height : 82 cm,Days to maturity : 139
Essentional oil % : 4.0




Awards - achieved for the research work done at ARNEJ..

The outstanding work carried out by the scientists of this research
station has brought the prestigeous 'SARDAR PATEL AGRICULTURAL
RESEARCH' award consequently for three years for 1998-99, 1999-
2000 and 2000-01 and has uplifted the centre's name and fame.

The Govt. of Gujarat has been pleased to confer the Sardar Patel
Agricultural Research Second Award to Dr. 6. L. Maliwal and co-
workers Dr. A. Das, Shri K. S. Parmar, Shri J. H. Vaghani, Shri C.
T. Chand and Dr. M. S. Jakasaniya of Arnej centre, for outstanding
contribution towards Agricultural Development Research and
Technology in the field of Agronomy & Soil Science for the year
1998-99

The Govt, of Gujarat has been pleased to award the Sardar Patel
Agricultural Research Second Award for the year 1999-2000 jointly
to Shri D. P. Gohil and co-workers for his outstanding work on
chickpea varietal improvement and release of new variety G6-2 in the

subject of Research on Plant breeding and Genetics.

The Govt, of Gujarat presented the Sardar Patel Agricultural
Research Second Award for the year 2000-2001 jointly to Shri J .B
.Raol and co-workers Dr. P. T. Patel, Dr. L. P .Singh, Dr. R. F.
Sutar, Shri M. D .Vora and Shri K .V .Vala for developing a bullock
driven seed cum fertilizer drill suitable for Bhal area in the subject

of Research on Agronomy, Soil Science and Agricultural Engineering.
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RESEARCH PAPER PUBLISHED:

1988

s Bapna, J.S., Patel, R.B., Maliwal, G.L., Thakar, K.R. and Dabhi, R.A.(1988).
Effect of different seed rates and nitrogen levels on yield of wheat variety GW-1.

1990

« Maliwal, G.L. (1990). Soil and moisture conservation for drylands (Review)
(1990). In : Current practices in Dryland Resources & Technology Vol. 5 : 197-
234

+« Maliwal, G.L. and Nadiyadara, C. M. (1990). Suitability of Salvadora persica for
saline coastal wasteland. The Indian Forester 116 (12) : 969-973

1991

% Maliwal, G.L., Nadiyadara, C.M, Punjani, S.H. and Patel, C.L. (1991). Changes
in soil properties as influenced by Prosopis juliflora and crop covers in salt
affected soils. Annals of Arid Zone 30(1) : 57-60

s Maliwal, G.L., Bapna, J.S., Thakar, K.R, Dabhi, R.A. and Patel, R.B. (1991).
Effect of supplimantry irrigation on yield of wheat (Triticum durum) varieties.
Ann of Agric. Res. 12(4) : 412-414

+« Maliwal, G.L. and Chatrola (1991). Rainfall pattern and crop planning in Bhal
Zone. GAU Res. J.17(1) :87-92

1992

+« Maliwal, G.L. Bapna J.S.,Thakar, K.R., Sagarka, B.K. and Dabhi. R.A. (1992).
Productivity of wheat varieties as influenced by date of sowing under conserved
moisture. Ann. Agric. Res. 13(1) :93-95

% Maliwal, G.L. and Chatrola, H.N.(1992). Probability study of rainfall for Bhal and
Coastal Agro-climatic Zone. GAU Res. J. 17(2) : 4-13

1996

% Das A. and Maliwal, G.L.(1996). Effect of mulching on the yield of rainfed cotton
in Bhal Zone of Gujarat. GAU, Res. J. 21(2) :112 - 117



1997

K/
A X4

Das, A., Sonani, V.V. and Patel, P.T.(1997). Management of rainwater and its
recycling for increasing crop productivity in Bhal and Coastal Belt of Gujarat
(India). Proc. 8" Int. Conf. on Rainwater Catchment System. April 25-29, 1997.
Tehran, I.R. Iran. Vol. Il. Rainwater Catchment System for Survival. pp. 1029-
1036.

Patel, P.T., Roal, J.B., Das, A and Sonani, V.V.(1997). Feasibility of developing
small catchment based rain water harvesting tank for small aid marginal farmers
in Bhal and Coastal Belt of Guijarat (India) Proc. 8" Int. Conf. on Rainwater
Catchment System. April 25-29, 1997. Tehran, I.R.Iran. Vol. Il. Rainwater
Catchment System for Survival. pp. 1095-1100

Sonani,V.V., Das, A., Jakasaniya, M.S., Patel,G.G. and Patel, P.T.(1997). Seed
and oil yield of mustard as influenced by fertilizer use and supplemental irrigation
in Bhal Tract of Gujarat. J. Indian Soc. of Soil Sci.45(3):563-64

1998

K/
L4

%

Das, A., Patel, K. H, Maliwal,G.L,., Jakasaniya, M.S. and Patel, P.T. (1998).
Effect of Separate and mixed drilling of seed and fertilizers on growth and yield
of gram. Annals of Arid Zone 37 (2) : 197-198 (Published from India).

Maliwal, G.L, Thakker, K.R.,Trivedi, S.N., Patel, P.H. and Sonani,V.V. (1998).
Response of chickpea (Cicer triatinum) to irrigation and fertilization. Ann. Agric.
Res. 19(2) : 350-52

Maliwal, G.L, Thakkar, K.R., Sonani,V.V., Patel, P.H. and Trivedi, S.N. (1998).
Response of mustard ( Brassica juncea L.) to irrigation and fertilizatiom
Ann.Agric. Res. 19(2) : 353-55

Maliwal,G.L, Das, A., Ramani, V.P. and Bhambhaniya, L.B. (1998). Water
management through land configuration in Bhal region. Ind. J. Agril. Sci. 68(12) :
762-764 (Published from India).

Maliwal,G.L, Das,A., Patel, K.H., Jakasaniya, M.S. and Patel, P.T. (1998). Effect
of saline water irrigation on the performance of grasses under Bhal condition. J.
Forage Res. 24 (2) : 61 - 66. (Published from India).



1999

«» Maliwal,G.L. and Das, A. (1999). Performance of arid fruits under Typic Chromustert
Soil of Bbal region. J. Guj. Soc. Agron. Soil Sci. 2(1) : 62 - 64 (Published from India).

« Patel, P.T., Das, A. and Sonani, V.V. (1999) Water management technologies for Bhal
and Coastal Agro-climatic Zone. In Water Management Research in Gujarat SWMP Pub.
10: 194-199.

« Sonani,V.V., Patel, P.T. and Patel, D.D. (1999). Effect of nitrogen and phosphorus on
mustard under limited irrigation. J.Oilseed Res. 16(1):135-36

2000

« Das, A, Jakasaniya, M.S., Patel, K.H. and Patel, P.T. (2000). Effect of graded levels of N
and P on yield and nutrient uptake by hybrid fodder sorghum under rainfed situation.
Annals of Arid Zone 39(2)163-68

2001

% Sonani,V.V., Patel, G.G , Jakasaniya, M.S., and Patel, P.T.(2001) Intercropping of
chickpea and safflower with wheat at different row ratios under conserved moisture.
Annals of Arid Zone 40(2) : 159-162

2002

«» Das, A, Vaghani, J.H. and Patel, P.T. (2002). Variability and correlation among growth
attributes in pomegranate in semi arid Bhal. Ann.Arid Zone : 41(1)1-3

«» Patel, P.T., Patel, G.G., Patel, G.A, Sonani,V.V., and Patel, H.B.(2002). Effects of
sources and levels of sulphur on seed and oil yield of safflower (Carthamus tinctorius L.).
Journal of Oilseeds Research 19(1): 76-78

2003

+ Patel, P.T., Sonani, V.V. and Patel, G.G. (2003). Response of Gutton panic (Pannicum
maximum Jacg.) to levels of nitrogen and varying plant densities. Forage Res.
Jounal.27(3)

< Patel, AJ. and Patel, G.M. (2003). Infestation of seed midge (systole albipennis) in
fennel. Indian J. Appl. Ent. 17(2):161-162.

2005

«» Patel, AJ. and Patel, K.H. Ghoghari, P.D. and Sharma, I.P. (2005). Management of
Helicoverpa armigera based on Economic Threshold and Phenological Stage of Gram
Crop raised on Conserved Soil moisture. Indian J. Appl. Ent. 19(2):126-128.
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s PAPER PRESENTED :

1997

« Das, A., Sonani, V.V. and Patel, P.T. (1997). Management of rainwater and its
recycling for increasing crop productivity in Bhal and Coastal belt of Gujarat
(India). Proceedings of 8th International conference on Rainwater catchment
systems April 25-29, 1997, Tehran, I.R. Iran, Vol.2. Rainwater catchment systems
for survival pp. 1029 - 1036 (Published from I.R. Iran).

« Patel, P.T., Raol, J.B., Das,A. and Sonani, V.V. (1997). Feasibility of developing
small catchment based rainwater harvesting tank for small and marginal farmers
of Bhal and Coastal belt of Gujarat (India) (1997). Proceedings of 8th
International conference on Rainwater catchment systems April 25-29, 1997,
Tehran, I.R. Iran, Vol.2. Rainwater catchment systems for survival pp. 1095-1106
(Published from I.R. Iran).

2000

« Das, A., Jakasaniya, M.S. and Patel, P.T. (2000). Effect of varying depth water
regime on the yield of seed cotton under different levels of nitrogen fertilizer and
farm waste compost in Bhal Tract of Gujarat. Presented in the Annual Conference
of Indian Society of Soil Science 27-30 December, 2000

+« Maliwal, L.Goverdhan and Das, Amaresh. (2000). Reclamation of salt affected
wastelands by growing forestry species in Bhal region. Presented by senior author
in the International Conf. on Managing Natural Resources for sustainable
agricultural production in the 21% century, 14-18 Feb., 2000. New Delnhi.
Extended Summary in Vol.3, pp. 1033-34.

« Maliwal, G.L., Das, A, and Ramani,V.P. (2000). Response of durum Wheat to
applied amendments on saline water irrigated soils in Bhal region of Gujarat
Extended Summary pp. 141-142 : Nat. Symp. on Agronomy : Challenges and
Strategies for the New Millenium, Nov. 15-18, 2000, GAU Campus, Junagadh,

Guijarat.



2001

K/
A X4

Das, A., Jakasaniya, M.S. and Patel, P.T. (2001). Yield of durum wheat as
influenced by varying organic manures, gypsum alongwith phosphorus and zinc
under conserved moisture situation of Bhal tract of Gujarat. Paper presented in
oral session of 66™ Ann. Conv. of I1SSS held at R. C. A., Udaipur from October 30
- November 2, 2001.

Das, A, Jakasaniya, M.S. and Patel, P.T. (2001). Yield of seed cotton as
influenced by K-fertilizer application with and without P-fertilizer under semi-
arid rainfed situation of Bhal. Paper presented in the International Symp. On
importance of Potassium in Nutrient Management for sustainable crop production
in India held in New Delhi from Dec.3-5, 2001. Symposium Proc. of Extended
summary (Poster presentation) Vol. 1. pp 194-197

2002

K/
A X4

*

R/
£ %4

Das, A., Jakasaniya, M.S., Patel, K.H. and Patel, P.T. (2002). Surface Mulching a
Key for Increasing Yield of rainfed Cotton (G. herbaceum) in Semi arid Bhal tract
of Gujarat. Paper presented in National Seminar on Suatainable Management of
Water Resources for Enhanced Agricultural Production organized by
Dr.Balasaheb Savant Konkan Krishi Vidyapeeth, Dapoli (M.S.) on October 26-
28, 2002.

Das, A., Mathakiya, H.V. and Patel, P.T.(2002). Boosting yield of rainfed cotton
and fodder jowar through rainwater conservation techniques in impeded soils of
semi-arid Bhal Tract of Gujarat. Paper presented in National Seminar on
Sustainable Management of Water Resources for Enhanced Agricultural
Production organized by Dr.Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli
(M.S.) on October 26-28, 2002.

Das, A., Jakasaniya, M.S.and Patel, P.T. (2002). Utilization of rain harvested
water for irrigation along with levels of nitrogen and composted farm waste for
enhancing yield of cotton in Semi-arid Bhal Tract of Gujarat. Paper presented in
National Seminar on sustainable Management of Water Resources for Enhanced
Agricultural Production organized by Dr.Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli (M.S.) on October 26-28, 2002

Das, A,Jakasniya, M.S. and Pabi, P.T. (2002) Quality of bone and well water af



X/

X/

%

Dlalka taluiot of C*arat and tbeir aspect on soil piysico-cMasicnl properties ailer
laigotioa - A case study. Paper presented in XXXV Amouil Convention and
Symposium on Containing Agrochemical residues and polbdnnb in ecosystem
held at Aneod from November, 27-28, 2002. Abstracted in No.S-13 pp, 16.

Das, A and Datta B. (2002). Form and distribution of pbogpt,oros in sow deep
subtropical fired soils as indented by varying parent saulorials and allikkiese
Paper presented in XXXV Aemri Convention and Symposiam on Containing
Agtocbemicd residues end pollutants in ecosystem hold at Anand from
November, 27+28, 2002. Abstracted in No.G-13 pp 76.

Jakasaniya M.S. and Trivedi, B.S. (2002). Pats of.ppti.d water soluble P in cinjanc
soil. Paper presented in XXXV Annual Convention and Symposim on Containing
Agoc6emical residues end pollutants ecosystem held at Anand from November,
27-28,2002. Abstracted in No.S-12 pp 15.

Mathukiya, H.V. and Meisheri, MB.(2002). Fesibility of using sow solid
hxhistrial waste an cebbs@e and its effect on yield, nutrient obsorblioa and soil
properties. Paper presented in XXXV AaMrl Convention and Syniposiom on
Containing Agrochemical residm and pollutants in ecosystem hold at An'ad from
November, 27-28, 2002. Abstracted in No.S-14 pp 17.

Patel,P.T., Patel, K.J. Jakasaniya M.S, and Patel, G.G. (2002) Coniusctive use of
pond Water and saline sound water on yield of cotton (G lerboceum) and chmps
mood eabsiity. Paper presented in National Seminar on Sustainable " ent of Water
Resmrves for FAInunced A,Britoll" Prodaction organized by Dr.Boiarieb Sawrt
Konka Kriii vidyapeetlt, Depoli (AM) on October 2628,2002

Patel,P.T, Patel,K.J.,, DasA and Patel G G. (2002). Effect of Saline Wow
krigaties an yield of coltm sad dnnges in soil salinity wider SW and Coastal zinc
of GojeruL Paper presented in National Seminar n Sustainable N[anopment of
Water Resources for Enhmtced Agricultural Production organized by
Dr.Holasobsb 3araot Konkn Krieii Vidyapset5, Dapoli (LS.) on October 26-
28,2002



Patel, P.T., Sonani, V. V., Patel, G G and Das, A(2002) Yield of mustard as
influenced by limited irrigation and different fertility levels. Paper presented in
National Seminar on Sustainable Management of Water Resources for FAhsecM
Agricultual Production organized by Dr.Hd-taheb Sswant Konkaa Kriehi
Vidyapeeth, Depoli (ACS.) on October 26-28, 2002

2006

« Bhoi, K.L.,, Das A. and Vora, M.D. (2006). Design and Development of
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RECOMMENDATIONS FOR THE FARMERS
1984
» Limited irrigation in Wheat (1984)

It is recommended to recycle the harvested runoff water for protective
irrigation of 50 mm in wheat GW-1 at maximum tillering stage for getting higher
yield. Irrigating the crop at CRI stage is equally beneficial and may be preferred
in order to avoid loss from farm pond.

1986
» Use of Gypsum in marginal sodic soil (1986)

Gypsum @ 1.0 t/ha should be applied once in four years to marginal sodic soil

(ESP around 10) for successful production of wheat in Bhal region.
» Use of Azolla in Dry Wheat as N Source (1986)

Application of 25 Kg N/ha in the form of dry azolla i.e. 625 Kg/ha gave

additional yield of 316 kg/ha over control in dry wheat GW-1 at Dhandhuka.
1988
» Seed rate and nitrogen requirement of Wheat GW-1 (1988)

For getting the higher yield of Wheat GW-1 and maximum return per rupee
invested for inputs like seeds and nitrogenous fertilizer, it should be sown by using 60
kg seed per hectare and fertilized with 20 kg N/ha as a basal dose.

1990
» Sowing time for rainfed Wheat (1990)

It is recommended that the farmers of Bhal and Coastal Agro climatic region
should sow wheat (dry) latest by middle of November. Further delay decreases
the yield.

» Response of sorghum varieties to nitrogen and phosphorus (1990)

The farmers of Bhal and Coastal Agro climatic Zone are advised to apply 15
kg P205/ha to fodder sorghum variety “Trapaj” as basal application to get net
ICBR 1:7.1 and 1:1.8 respectively.

1991
» Seed rate and spacing requirement for Gram in Bhal region (1991)
The farmers of Bhal region are advised to use 40 kg seeds/ha with inter row

spacing of 30 cm for gram variety ‘Chaffa’.



» Spacing requirement of Pigeonpea (1991)

It is recommended that Pigeonpea can be grown at 60 cm or 75 cm inter-row

spacing in the Bhal and Coastal Agro climatic Zone.
» Intercropping in rainfed Cotton (1991)

It is recommended that the farmers of Bhal region are advised to adopt
intercropping of green gram or black gram in paired row system of planting
cotton G.Cot.13 variety for getting higher additional realization.

1992
» Fertilizer requirement of Castor (1992)

The farmers of Bhal and Coastal Agro climatic Zone are advised to apply 25

kg N/ha to castor crop to obtain seed yield of 620 kg/ha (NICBR 1:1.05).
» Bio-desalinization of soil through Prosopis juliflora (1992)

The farmers are advised to grow Prosopis juliflora in salt affected soil for 6 to
7 years so as to reduce the total salt concentration (EC 2.5) from 0.95 to 0.38
ds/m and ESP from 24.5 to 6.7 with increase in the infiltration rate from 0.25 to
0.53.

» Recommendation on Arid fruit (1992)

The farmers of Bhal and Coastal Zone are advised to adopt the ber variety
‘Gola’ under rainfed conditions to obtain a net return of Rs.16575/ha (ICBR
1:5.25).

» The crop should be fertilized with 500 g castor cake and 50g DAP per pit before
planting and 50g DAP ands 75g Urea every subsequent years.
» Use of Rhizobium culture in gram (1992)

For getting maximum chickpea (var.Chaffa) yield, farmers of Bhal and
Coastal Zone are advised to use Rhizobium culture GRS-4 (1x10° cells/lg) @
2009/8 kg seeds (ICBR 1:17.61).

» Optimum sowing time for gram (1992)

Farmers of Bhal and Coastal zone are advised to adopt chickpea sowing
during second fortnight of October (21-25 October) for minimizing the wilt
disease and maximizing the crop yield (Net income Rs.3757/ha).

1993
» Limited irrigation in Mustard (1993)



The farmers of Bhal and Coastal Agro climatic Zone are advised to give one
irrigation of 50 mm from runoff harvested water in farm pond to mustard at 30
DAS for securing higher yield (969 kg/ha) and net ICBR of 1:4.96). In case,
monsoon is prolonged up to October, there is no need to irrigate the mustard crop.

» lrrigation x fertilizer study in gram (1993)

For getting the economical yield of gram cv. ‘Chaffa’ under conserved
moisture condition, an application of 20 kg N/ha is recommended to the farmers
of Bhal Zone. Further, the farmers of Bhal and Coastal Zone be advised to give
one irrigation of 50 mm from runoff harvested water to gram at maximum
branching stage for securing higher yield and net realization per unit area if the
facility for one irrigation is available. Under this condition he may go for higher
dose of nitrogen i.e. 40 kg N/ha for higher net return. Phosphorus application did
not give response with or without irrigation.

» Safe storage of wheat grain (1993)

Wheat seed/grain (GW-1 variety) after having been dried under sunlight,
coated with castor oil @ 500 ml/100 kg seed or mixed with dried neem leaves @
2 kg/100 kg seeds can be stored safely in galvanized bins against lesser grain
borer under Bhal conditions.

» Receding soil moisture in Cotton var. G.Cot.13 (1993)

In the Bhal and Coastal Agro climatic Zone cotton should be sown when the
soil moisture is around 24% for securing adequate germination. In case the
sowing is delayed, the farmers are advised to sow even upto 14% moisture level
but with increasing the seed rate by 50%. This level of moisture under field
conditions will be obtained 25-30 days after the inception of monsoon.

1994
» Interculturing in Wheat (1994)

The farmers of Bhal and Coastal Zone growing Wheat (GW-1) are advised to
follow interculturing operations maximum six times commencing from just before
initiation of cracking (45 DAS) at an interval of 8-10 days. This helps to increase
the yield by checking the evaporation losses through the soil mulch development.

» Spacing and NP requirement of Safflower (1994)
The farmers of Bhal and Coastal Zone (AES 1A & 1B) are advised to grow



Safflower at 45 cm or 60 cm row spacing. Application of N and P is not
beneficial.
» Fertilizer management in cotton-sorghum (fodder) crop rotation (1994)

The farmers of Bhal and Coastal Zone, practicing cotton-sorghum crop
rotation are advised to apply 12.5 kg N/ha only to cotton crop. There is no need to
apply chemical fertilizer to sorghum crop.

» Management of safflower aphid (1994)

The safflower aphid (Euroleucon compositae) in Bhal region can effectively
and economically be controlled by spraying Dimethoate 0.03% (ICBR 1:12.59)
or Monocrotophos 0.04% (ICBR 1:7.33) or Methyl-o-demeton 0.025% (ICBR
1:7.46) or Phosphamidon 0.03% (ICBR 1:5.54).

1995
» Fertilizer requirement of Paddy (1995)

For transplanted paddy (SLR 51214) an application of 10 t FYM + 150 kg
N/ha is recommended to the farmers of Bhal and Coastal Agro-climatic Zone.
However, in case of short supply of fertilizer or due to poor economical condition
of farmers, one may go for 10 t FYM + 100 kg N/ha.

» Saline water irrigation in Wheat (1995)

The farmers of Bhal Zone, where the groundwater is saline may irrigate the
wheat crop in drought year with saline water (3 irrigations) along with the soil
amendment of press mud @ 10 t/ha or Gypsum @ 6 t/ha.

» Pond water irrigation in Wheat (1995)

Farmers of Bhal and Coastal Zone under situation of good quality of irrigation
water availability are advised to irrigate wheat (GW-1) thrice (50mm each at
tillering, flowering and grain filling stages) for securing 177% more yield than
rainfed.

» Use of LDPE sheet as lining material in dugout pond (1995)

In Bhal region, for minimizing the loss of stored water from the dugout pond,

the depth of pond should be of 1.5 m. LDPE sheet (100 micron) can be used as a

lining material in dugout pond to reduce further seepage loss of stored water.



1996
» Spacing requirement for Cotton (1996)

The farmers growing rainfed cotton (G.Cot.13) in Bhal and Coastal Agro-
climatic Zone are advised to adopt an inter row spacing ranging from 120cm to
200cm depending upon the availability of bullock or tractor drawn implements.

» Intercropping in Wheat (1996)

The farmers of Bhal and Coastal Agro-climatic Zone are advised to adopt
intercropping system involving wheat + Safflower in 3:1 row ratio at a spacing
of 30 cm (CBR 1:3.24).

» Sowing time for mustard (1996)

The farmers of Bhal and Coastal Agro-climatic Zone are advised to sow
mustard between 10" and 20" October. In case, the maximum temperature around
10™ October is found more than 35 °C, sowing should be performed around 20"
October.

» Spacing requirement of safflower varieties (1996)

The farmers of Bhal and Coastal Agro climatic Zone are advised to grow

safflower variety A-1 or Bhima at a geometry of 75cm x 15cm.
» Fertilizer requirement of Safflower varieties (1996)

The farmers of Bhal and Coastal Agro-climatic Zone are advised to fertilize
safflower (variety A-1 or Bhima) with 25 kg N/ha. Safflower did not respond to
applied phosphorus.

» Foliar application of N in Wheat (1996)

Foliar application of N was not found beneficial to wheat (GW-1) under
conditions of Bhal and Coastal Zone.

» Saline water irrigation in grasses (1996)

Farmers of Bhal and Coastal Zone having insufficiency of fodder grass for
their cattle, particularly during drought period, can grow “Gutton panic” or
Dichanthium grass through saline water irrigation (up to 8 ds/m). After every
three years they are advised to change the site.

» Water Management Through Land configuration (1996)
Farmers of Bhal and Coastal Zone are advised to adopt raised (15cm above

surface) and sunken (15cm below surface) bed system (6m width) of cultivation



for getting higher benefit in terms of substantial yield of kharif and rabi crops.
They are advised to grow cotton on raised beds during kharif and wheat or gram
on sunken beds during rabi for securing higher income (ICBR 1:2.39).

» Method of fertilizer application in Gram (1996)

Gram (Chaffa) seeds @ 40 kg/ha mixed with fertilizer (10 Kg N + 200 Kg
P,0s) can be sown under conserved soil moisture condition.

» Reclamation of saline-sodic soils (1996)

For improving saline-sodic /waste soil to cultivable land, farmers of Bhal and
Coastal Zone are advised to grow Prosopis juliflora or Acacia tortilis or
Azadirachta indica forest species for a period of 6-7 years. They are also
benefited with the fuel wood after 6-7 years besides improving the land. In case of
non-availability of the above species, farmers may go in for Salvadora spp. As
that also gives fodder/fuel and seeds containing high value oil.

» Forest tree species like Albizzia lebbek, Moringa oleifera, Sesbania egyptica,
Tecomella undulata, Atriplex halimus, Casurina spp. and Eucalyptus hybrid
have shown very low to no adaptability.

1997

» Time of sowing for Cotton (1997)

The farmers of Bhal and Coastal Zone should sow the cotton crop at the onset
of monsoon but not later than first week of August.

» Irrigation x Fertilizer study in mustard (1997)

The farmers of Bhal and Coastal Agro-climatic Zone are advised to fertilize
mustard with 60 kg N/ha for obtaining economic yield under conserved moisture
conditions. In case of harvested rain water availability crop should be irrigated at
30 DAS with 50 mm of water and fertilize with 60 kg N + 20 kg P205/ha.

» Management of surface grass hopper (1997)

Farmers are advised to undertake preventive measures by dusting Methyl
parathion 2% dust @ 25 kg/ha on bunds surrounding wheat crop so that the pests
which survive on jowar and then migrate to wheat seedlings may come in contact
with insecticides and get killed before destroying wheat seedling. They are also
advised to cut jowar crop in time so that the adult may die due to starvation in

absence of food during the period from harvest of sorghum to sowing of wheat.



» Economic control of powdery mildew in chickpea (1997)

For effective and economic control of powdery mildew in chickpea, two
sprays of Dinocap @ 0.025% or Wettable Sulphur @ 0.2% or Tridemorph @
0.04% at an interval of 15 days starting from appearance of disease are
recommended to the farmers of Bhal and Coastal Agro climatic Zone.

1998
» Spacing and seed rate requirement of rain fed wheat (1998)

Farmers of Bhal and Coastal Zones (AES 1a and b) are advised to grow wheat

(GW-1) at 30 cm inter row spacing with a seed rate of 50 kg/ha (Dhandhuka).
» Fertilizer requirement of fodder sorghum GFSH-1 (1998)

Farmers of Bhal and Coastal Agro-climatic Zone (AES I1) growing fodder
sorghum (var.GFSH-1) under rainfed situation are advised to apply 40 kg N and
10 kg P205 /ha for doubling the yield in soils of low N and P status.

» Bullock drawn automatic seed-cum-fertilizer drill (1998)

Bullock drawn automatic seed cum fertilizer drill is designed, tested and
recommended for Bhal and Coastal Zone for uniform placement of seeds of wheat
and gram with fertilizer.

1999
» Crop geometry for mustard (1999)

The farmers of Bhal and Coastal Zone are advised to grow mustard at a crop

geometry of 75 cm x 15 cm or 90 cm x 15 cm.
» Crop geometry for dillseed (1999)

The farmers of Bhal and Coastal Zone are advised to grow dillseed at a crop
geometry of 75 cm x 30 cm.

» Spacing and N management study in gutton panic (1999)

The Farmers of Bhal and Coastal Zone who are interested to grow gutton
panic are advised to plant the grass at the geometry of 45 cm x 30 cm or 30 cm x
30 cm and fertilize with 75 kg N/ha/year.

» Saline water usage in Safflower (1999)

It is recommended to the farmers of Bhal region that one irrigation of 50 mm

depth at branching from harvested rain water to safflower increases the seed yield.

Saline water use though increases the yield tends to deteriorate the soil health.



» Saline water usage in Cotton (1999)

Farmers of Bhal and Coastal Zone (AES 1B) growing Cotton G.Cot.13 can
apply two irrigations of saline water (up to 8 ds/m at 30 and 45 days after
withdrawal of monsoon for sustaining seed cotton yield during drought years.
Where source of harvested rainwater is available, out of two irrigations, first one
may be applied from harvested rain water.

2000

» Use of Cycocel in Safflower (2000)

Farmers of Bhal and Coastal Agro-climatic Zone, interested to grow safflower
are advised to spray Cycocel @ 500 ppm at flower initiation or 50% flowering
stage.

» Effect of sources and levels of sulphur on seed and oil yield of Safflower
(2000).

» The farmers of Bhal and Coastal Zone interested to grow Safflower are advised
to apply sulphur @ 30 kg/ha to obtain higher yield and return. The sulphur may
be applied through ammonium sulphate or gypsum or single super phosphate.

» Management of Heliothis in Pigeonpea (2000)

For effective and economic control of Pigeonpea pod borer (H.armigera),
farmers of Bhal and Coastal Zone are advised to apply methyl parathion 2% dust
either two times i.e. first at 50% flowering and second at 50% pod formation
(ICBR 1:9.33) or three times i.e. first at the initiation of flowering, second at 50%
flowering and third at pod formation (ICBR 1:6.83).

» Economic control of Gram pod borer (2000)

The farmers of Bhal and Coastal Zone are advised to apply methyl parathion
2% dust @ 25 kg/ha (ICBR 1:2.78) OR Neem seed kernel suspension @ 5%
(ICBR 1:6.61) at the appearance of the pest on gram crop for effective and
economic control of pod borer, Helicoverpa armigera Hubner.

2001

» Optimization of safflower production under resource constraints (2001)

The farmers of Bhal region growing safflower are advised to follow the
recommended package of practices in order to get maximum return from the crop.

Of the different inputs, plant protection is the most important and contributes



maximum followed by fertilizers, population adjustment (thinning) and weed
control in descending order.
» Phosphorus management in safflower based cropping system (2001)

The farmers of Bhal and Coastal Agro climatic Zone following safflower-
fodder sorghum rotation are advised to inoculate the seeds of both the crops with
PSB (Pseudomonas strita) in order to save half of the dose of phosphorus.

» Studies on inter cropping in cotton G.Cot.13 (2001)

The farmers of Bhal and Coastal Agro-climatic Zone cultivating cotton in
wider spacing are advocated to take soybean as an intercrop for raising their
monetary benefit.

» Response of safflower to bio-fertilizer (2001)

The farmers of Bhal and Coastal Agro-climatic Zone interested to grow
safflower are advised to inoculate the seeds with Azospirilum + Azotobactor in
order to save half of nitrogenous fertilizer (12.5 kg N/ha.

» Effect of bio-fertilizer, gypsum and nitrogen on growth and yield of
mustard (2001)

The farmers of Bhal and Coastal Agro-climatic Zone growing mustard under
conserved moisture condition are advised to apply 1.0 t gypsum/ha for getting
higher yield and net return.

» Relative performance of different grasses and their effect on soil
reclamation (2001)

The farmers of Bhal and Coastal Agro-climatic Zone are advised to grow
either Dichanthium or Gutton panic for forage on their marginal lands.

» Contingent planning of kharif crops under vagaries of monsoon (2001)

Under normal monsoon (June-July), the farmers of Bhal and Coastal Agro-
climatic Region should prefer cotton, whereas under delayed monsoon (after July)
fodder sorghum gives better returns.

2002

» Use of FYM in rainfed wheat (2002)
Farmers of Bhal and Coastal Zone growing wheat GW-1 under conserved
moisture, are advised to apply FYM @ 5 t/ha every year in addition to



recommended dose of nitrogen to get higher yield of wheat and to maintain soil
organic matter status.
» Fertilizer and irrigation management in rainfed cotton (2002)

Farmers of Bhal and Coastal Zone growing cotton, are advised to grow cotton
(G.Cot.13) with Composted Farm Waste @ 10 t/ha (applied in furrow) and
nitrogen @ 40 kg/ha as basal under two irrigation for getting about 65 per cent
higher seed cotton yield over rainfed. They are advised to irrigate the crop at 20
days and 42-43 days after cessation of monsoon (i.e. 75% ASMD).

2003

» Performance of rabi crops under different irrigation levels (2003)

Farmers of Bhal and Coastal Zone growing rabi crops under conserved
moisture or under supplementary irrigation are advised to put their first preference
to wheat crop, followed by gram and dill seed for getting higher crop yield and
higher income. In case of availability of good quality water they are advised to
irrigate their crop up to twice (50 mm each) for getting higher yield and income
without affecting the soil health.

» Use of potash in rainfed cotton(2003)

Farmers of Bhal and Coastal Zone growing rainfed herbacium cotton are
advised to apply potassium @ 20 kg K,O ha™ at 6 cm soil depth adjacent to
cotton row after withdrawal of monsoon for getting higher yield of seed cotton
and higher net income.

» Mulching in Ber var. ‘Gola’ (2003)

Farmers of Bhal and Coastal Zone growing ber (var. Gola) in poor land
under rainfed situation, are advised to adopt surface mulching techniques just
after cessation of monsoon with wheat husk (Dantha) spreading around plant up
to 2 m with thickness of 5 cm for securing higher yield and higher additional
income.

2004

» Effect of levels of nitrogen and phosphorus on ‘Solapuri’ sorghum under
conserved moisture (2004).

The farmers of Bhal and Coastal Agro-climatic Zone who are growing fodder



sorghum var “ Solapuri’ under conserved moisture condition during rabi season,
are advise to apply 30 kg N + 15 kg P,Os/ha for getting higher yield and
economics.

2005

» Studies on chemical control of camel thorn (Alhagi camelorum ) (2005)
Farmers of Bhal zone are advised to spray Glyphosate @ 0.4% + 1.5%

Ammonium Sulphate for the effective control of camel thorn. As this herbicide is
non selective in nature, it should be applied after harvest of the wheat crop.

2006

» Yield and quality of forage sorghum as influenced by intercropping  of
cowpea and nitrogen levels under rainfed condition.

Farmers of Bhal and Coastal Zone- VIII (AES I1) growing sorghum alone are
advised to sow the kharif sorghum (SSG 59 3) with cowpea (GFC 3)
intercropped in 2:1 row ratio and fertilized with 40 kg N ha™ and 15 kg P,Os ha™
to secure higher forage yield with good quality and higher returns under rainfed

condition

» Relative performance of different cotton varieties/hybrids under rainfed as

well as limited irrigation (2006).

Farmers of the Bhal and Coastal Zone are advised to give two irrigation, each
of 60 mm at 20 and 40 days after withdrawal of monsoon, to cotton varieties for

securing higher seed cotton yield.

» Method of sowing(2006)

The farmers of the Bhal area are advised to use the ridge former attachment for
drilling the cotton seeds on the ridges in order to save the seedlings from the
stagnation of rainwater in the field for getting requisite plant population and
higher cotton yield.

2007

» Effect of graded levels of nitrogen and phosphorus on yield of dillseed

under limited irrigation conditions (2007).



Farmers of Bhal and Coastal Zone are advised to sow the dillseed giving one
irrigation of 50 mm after 30 DAS fertilized with 20 kg N ha™ and 20 kg P,Os ha™
as basal application and 20 kg N ha™ as top dressing after irrigation to secure
higher yield and better returns. While, under conserved moisture condition,

farmers should apply only 40 kg N ha™ as basal application at the time of sowing.

» Deep tillage for moisture conservation (2007)

The farmers of the Bhal area are advised to perform deep tillage up to 30 cm
with mould board plough at conductive field condition for tillage after
considerable rainfall in the month of June in order to conserve more soil moisture
in black soil in Bhal region and subsequently higher grain yield of wheat as

compared to that under conventional tillage.

» Well recharging in Bhal region(2007)

The farmers of the Bhal area are advised to use the tube well recharging
system adopting 10.5 m deep bore well having 10 cm diameter with sand stone
filter made of five layer, each of 30 cm thickness made of various sized stones,
aggregates and coarse sand for filtering the run off water available during rainy
season from five hectares of land to recharge and improve the quality of water.
The farmers can obtain about 45 to 50 per cent additional yield and income by
utilizing recharged water

2008
» Evaluation of different genotypes of sorghum under different
planting time (Rabi).

Farmers of Bhal and Coastal Zone are advised to sow sorghum variety
viz. SSG 59 3 on 15" October to obtain higher green forage and dry fodder yields
and better returns under conserved moisture condition in Rabi season. In case of

delayed sowing (15" November) condition, variety Solapuri should be preferred.

» Evaluation of Ground Water Recharging Systems to Develop
Suitable System for Bhal Region

Among recharging systems, recharging through dug well with filter is



recommended for increasing the quantum of underground water reservoir at a
higher rate in large scale for benefit of the farmers of Bhal area. Construction of
dug well with filter in any natural depression or a constructional pond is suitable
in order to raise the underground water table at much more higher rate of

recharge.

» PLANT BREEDING

Research efforts put in by the Agricultural Research Station and Plant
Breeding Section of NARP resulted in the crop improvement and
release/notified/identified varieties of rainfed wheat A-206, A-624, A-28 and
GW-1, gram variety GG-2, safflower variety Bhima and dillseed variety GD-2
for Bhal and Coastal Agro-climatic Zone. This centre has also contributed in
development of cotton varieties G.cot.21 as testing centre. The comparative
characteristics of all these varieties of different crops are given here.

» PLANT PHYSIOLOGY

» Use of anti-transpirant in Cotton
Spraying of Kaolin to cotton var.’G.Cot.13" at 50% flowering and boll
formation stages did not show significant effect on seed cotton yield in Agro-

ecological situation | under Bhal and Coastal Zone.

» Use of growth regulators in Chickpea
Under Bhal and Coastal Agro-climatic Zone, spraying growth regulators GA3
(25-75 ppm) Kinetin (50-200 ppm), CCC (50-200 ppm) and NAA (10-40 ppm) on
chickpea var. ‘Chaffa’ at 50% flowering and pod formation stages was found not
beneficial to increase the yield significantly.
» SOIL SCIENCE
» Use of plastic mulch in Cotton G.Cot.13
In Bhal and Coastal Agro-climatic Zone (AES 1b) although the use of black
plastic (50 micron) increases the yield by 26 per cent, it is not economically
viable with the present co-st of plastic.



» ACHIEVEMENTS (RESEARCH RECOMMENDATION FOR THE
FARMERS)
» RAINFED WHEAT
Release/ identification of variety of rainfed wheat (T. duram)
» A-206 was identified in 1955.
» A-28 was released in 1977.
» GW-1 was released in 1981.

Use of Gypsum in marginal sodic soil (1986)

» Gypsum @ 1.0 t/ha should be applied once in four years to marginal sodic soil

(ESP around 10) for successful production of wheat in Bhal region.
Sowing time for rainfed Wheat (1990)

» It is recommended that the farmers of Bhal and Coastal Agroclimatic region
should sow wheat (dry) latest by middle of November. Further delay decreases
the yield.

Seed rate and nitrogen requirement of Wheat GW-1 (1988)

» For getting the higher yield of Wheat GW-1 and maximum return per rupee
invested for inputs like seeds and nitrogenous fertilizer, it should be sown by

using 60 kg seed per hectare and fertilized with 20 kg N/ha as a basal dose.

Spacing and seed rate requirement of rain fed wheat (Dhandhuka) (1998)
» Farmers of Bhal and Coastal Zones (AES 1a and b) are advised to grow wheat
(GW-1) at 30 cm inter row spacing with a seed rate of 50 kg/ha (Dhandhuka).
Use of Azollain Dry Wheat as N Source (1986)
» Application of 25 Kg N/ha in the form of dry azolla i.e. 625 Kg/ha gave
additional yield of 316 kg/ha over control in dry wheat GW-1 at Dhandhuka.
FYM and N requirement (2002)
» Farmers of Bhal and Coastal Zone growing wheat GW-1 under conserved
moisture, are advised to apply FYM @ 5 t/ha every year in addition to
recommended dose of nitrogen to get higher yield of wheat and to maintain soil

organic matter status.



Foliar application of N in Wheat (1996)

» Foliar application of N was not found beneficial to wheat (GW-1) under

conditions of Bhal and Coastal Zone
Interculturing in Wheat (1994)

» The farmers of Bhal and Coastal Zone growing Wheat (GW-1) are advised to
follow interculturing operations maximum six times commencing from just
before initiation of cracking (45 DAS) at an interval of 8-10 days. This helps to
increase the yield by checking the evaporation losses through the soil mulch
development.

Intercropping in Wheat (1996)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to adopt
intercropping system involving wheat + Safflower in 3:1 row ratio at a
spacing of 30 cm (CBR 1:3.24).

Limited irrigation in Wheat (1984)

» Itis recommended to recycle the harvested runoff water for protective irrigation
of 50 mm in wheat GW-1 at maximum tillering stage for getting higher yield.
Irrigating the crop at CRI stage is equally beneficial and may be preferred in
order to avoid loss from farm pond.

Saline water irrigation in Wheat (1995)

» The farmers of Bhal Zone, where the groundwater is saline may irrigate the
wheat crop in drought year with saline water (3 irrigations) alongwith the soil
amendment of pressmud @ 10 t/ha or Gypsum @ 6 t/ha.

Pond water irrigation in Wheat (1995)

» Farmers of Bhal and Coastal Zone under situation of good quality of irrigation
water availability are advised to irrigate wheat (GW-1) thrice (50mm each at
tillering, flowering and grain filling stages) for securing 177% more yield than
rainfed.

Management of surface grass hopper (1997)

» Farmers are advised to undertake preventive measures by dusting Methyl
paration 2% dust @ 25 kg/ha on bunds surrounding wheat crop so that the pests
which survive on jowar and then migrate to wheat seedlings may come in

contact with insecticides and get killed before destroying wheat seedling. They



are also advised to cut jowar crop intime so that the adult maydie due to
starvation in absence of food during the period from harvest of sorghum to
sowing of wheat.
Safe storage of wheat grain (1993)
» Wheat seed/grain (GW-1 variety) after having been dried under sunlight, coated
with castor oil @ 500 ml/100 kg seed or mixed with dried neem leaves @ 2
kg/100 kg seeds can be stored safely in galvanized bins against lesser grain
borer under Bhal conditions.
RAINFED GRAM
Release of variety (1999)

» Bold seeded variety GG-2 of chickpea is released from Arnej.
Optimum sowing time for wilt management gram (1992)

» Farmers of Bhal and Coastal zone are advised to adopt chickpea sowing
during second fortnight of October (21-25 October) for minimizing the wilt
disease and maximizing the crop yield (Net income Rs.3757/ha).

Seed rate and spacing requirement for Gram in Bhal region (1991)

» The farmers of Bhal region are advised to use 40 kg seeds/ha with inter row

spacing of 30 cm for gram variety ‘Chaffa’.
Use of Rhizobium culture in gram (1992)

» For getting maximum chickpea (var.Chaffa) yield, farmers of Bhal and
Coastal Zone are advised to use Rhizobium culture GRS-4 (1x10° cells/g)
@ 2009/8 kg seeds (ICBR 1:17.61).

Method of fertilizer application in Gram (1996)

» Gram (Chaffa) seeds @ 40 kg/ha mixed with fertilizer (10 Kg N + 20 Kg P,0s)

can be sown under conserved soil moisture condition.
Irrigation x fertilizer study in gram (1993)

» For getting the economical yield of gram cv. *‘Chaffa’ under conserved moisture
condition, an application of 20 kg N/ha is recommended to the farmers of Bhal
Zone. Further, the farmers of Bhal and Coastal Zone be advised to give one
irrigation of 50 mm from runoff harvested water to gram at maximum branching
stage for securing higher yield and net realization per unit area if the facility for

one irrigation is available. Under this condition he may go for higher dose of



nitrogen i.e. 40 kg N/ha for higher net return. Phosphorus application did not
give response with or without irrigation.
Economic control of Gram pod borer (2000).

» The farmers of Bhal and Coastal Zone are advised to apply methyl parathion 2%
dust @ 25 kg/ha (ICBR 1:2.78) OR Neem seed kernel suspension @ 5% (ICBR
1:6.61) at the appearance of the pest on gram crop for effective and economic
control of pod borer, Helicoverpa armigera Hubner.

Economic control of powdery mildew in chickpea (1997)

» For effective and economic control of powdery mildew in chickpea, two sprays
of Dinocap @ 0.025% or Wettable Sulphur @ 0.2% or Tridemorph @ 0.04% at
an interval of 15 days starting from appearance of disease are recommended to
the farmers of Bhal and Coastal Agroclimatic Zone.

SAFFLOWER
Variety (1994)

» Bhima variety of safflower was recommended for cultivation in Bhal and

Coastal Agroclimatic Zone except Dhandhuka taluka.
Spacing requirement of safflower varieties (1996)

» The farmers of Bhal and Coastal Agroclimatic Zone are advised to grow

safflower variety A-1 or Bhima at a geometry of 75cm x 15cm.
Fertilizer requirement of Safflower varieties (1996)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to fertilize
safflower (variety A-1 or Bhima) with 25 kg N/ha. Safflower did not respond to
applied phosphorus.

Effect of sources and levels of sulphur on seed and oil yield of Safflower (2000).

» The farmers of Bhal and Coastal Zone interested to grow Safflower are advised
to apply sulphur @ 30 kg/ha to obtain higher yield and return. The sulphur may
be applied through ammonium sulphate or gypsum or single super phosphate.

Response of safflower to bio-fertilizer (2001)

» The farmers of Bhal and Coastal Agro-climatic Zone interested to grow
safflower are advised to inoculate the seeds with Azospirilum + Azotobactor in
order to save half of nitrogenous fertilizer (12.5 kg N/ha.

Spacing and NP requirement of Safflower (Dhandhuka) (1994)



» The farmers of Bhal and Coastal Zone (AES 1A & 1B) are advised to grow
Safflower at 45 cm or 60 cm row spacing. Application of N and P is not
beneficial.

Saline water usage in Safflower (1999)

» It is recommended to the farmers of Bhal region that one irrigation of 50 mm
depth at branching from harvested rain water to safflower increases the seed
yield. Saline water use though increases the yield tends to deteriorate the soil
health.

Use of Cycocel in Safflower (2000)

» Farmers of Bhal and Coastal Agro-climatic Zone, interested to grow safflower
are advised to spray Cycocel @ 500 ppm at flower initiation or 50% flowering
stage.

Optimization of safflower production under resource constraints (2001)

» The farmers of Bhal region growing safflower are advised to follow the
recommended package of practices in order to get maximum return from the
crop. Of the different inputs, plant protection is the most important and
contributes maximum followed by fertilizers, population adjustment (thinning)
and weed control in descending order.

Phosphorus management in safflower based cropping system (2001)

» The farmers of Bhal and Coastal Agro-climatic Zone following safflower-
fodder sorghum rotation are advised to inoculate the seeds of both the crops
with PSB (Pseudomonas strita) in order to save half of the dose of phosphorus.

Management of safflower aphid (1994)

» The safflower aphid (Euroleucon compositae) in Bhal region can effectively
and economically be controlled by spraying Dimethoate 0.03% (ICBR 1:12.59)
or Methyl-o0-demeton 0.025% (ICBR 1:7.46) or Monocrotophos 0.04% (ICBR
1:7.33) or Phosphamidon 0.03% (ICBR 1:6.54).

» MUSTARD

Sowing time for mustard (1996)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to sow

mustard between 10" and 20™ October. In case, the maximum temperature

around 10™ October is found more than 35 °C, sowing should be performed



around 20™ October.
Effect of bio-fertilizer, gypsum and nitrogen on growth and yield of mustard (2001)

» The farmers of Bhal and Coastal Agro-climatic Zone growing mustard under
conserved moisture condition are advised to apply 1.0 t gypsum/ha for getting
higher yield and net return.

Crop geometry for mustard (1999)

» The farmers of Bhal and Coastal Zone are advised to grow mustard at a crop

geometry of 75 cm x 15 cm or 90 cm x 15 cm.
Limited irrigation in Mustard (1993)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to give one
irrigation of 50 mm from runoff harvested water in farm pond to mustard at 30
DAS for securing higher yield (969 kg/ha) and net ICBR of 1:4.96). In case,
monsoon is prolonged up to October, there is no need to irrigate the mustard
crop.

Irrigation x Fertilizer study in mustard (1997)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to fertilize
mustard with 60 kg N/ha for obtaining economic yield under conserved
moisture conditions. In case of harvested rain water availability crop should be
irrigated at 30 DAS with 50 mm of water and fertilize with 60 kg N + 20 kg
P205/ha.

Management of powdery mildew in mustard (1996)

» For effective management of powdery mildew of mustard, two sprays of 0.2%
Wetteble sulphur (ICBR 1:11.69) or 0.4% Tridemorph (ICBR 1:5.44) or
0.025% Dinocap (ICBR 1:4.99) at 15 days interval starting from appearance of
disease are recommended for the farmers of Bhal and Coastal Agroclimatic
Zone.

DILLSEED
Release of variety (2001)

» Release of new variety of dill seed (GD-2) for rainfed farming based on results
of Arnej center i.e. screening of the variety in the salt affected soils under rain
fed conditions.



Crop geometry for dillseed (1999)
» The farmers of Bhal and Coastal Zone are advised to grow dillseed at a crop
geometry of 75 cm x 30 cm.
Effect of graded levels of nitrogen and phosphorus on yield of dillseed under

limited irrigation conditions (2007).

» Farmers of Bhal and Coastal Zone are advised to sow the dillseed giving one
irrigation of 50 mm after 30 DAS fertilized with 20 kg N ha™ and 20 kg P,Os
ha™ as basal application and 20 kg N ha® as top dressing after irrigation to
secure higher yield and better returns. While, under conserved moisture
condition, farmers should apply only 40 kg N ha™ as basal application at the

time of sowing.

RABI CROPS
Limited irrigation in rabi crops (2003)

» Farmers of Bhal and Coastal Zone growing rabi crops under conserved
moisture or under supplementary irrigation are advised to put their first
preference to wheat crop, followed by gram and dill seed for getting higher crop
yield and higher income. In case of availability of good quality water they are
advised to irrigate their crop up to twice (50 mm each) for getting higher yield
and income without affecting the soil health.

RAINFED COTTON
Time of sowing for Cotton (1997)

» The farmers of Bhal and Coastal Zone should sow the cotton crop at the onset of

monsoon but not later than first week of August.
Receding soil moisture in Cotton var. G.Cot.13 (1993)

» In the Bhal and Coastal Agroclimatic Zone cotton should be sown when the soil
moisture is around 24% for securing adequate germination. In case the sowing
is delayed, the farmers are advised to sow even upto 14% moisture level but
with increasing the seed rate by 50%. This level of moisture under field
conditions will be obtained 25-30 days after the inception of monsoon.

Use of composted farm waste and N in rainfed cotton under limited irrigation (2002)

» Farmers of Bhal and Coastal Zone growing cotton, are advised to grow cotton



(G.Cot.13) with Composted Farm Waste @ 10 t/ha (applied in furrow) and
nitrogen @ 40 kg/ha as basal under two irrigation for getting about 65 per cent
higher seed cotton yield over rainfed. They are advised to irrigate the crop at 20
days and 42-43 days after cessation of monsoon (i.e. 75% ASMD).

Time of potassium application in rainfed cotton (2003)

» Farmers of Bhal and Coastal Zone growing rainfed herbacium cotton are
advised to apply potassium @ 20 kg K,O ha™ at 6 cm soil depth adjacent to
cotton row after withdrawal of monsoon for getting higher yield of seed cotton
and higher net income.

Spacing requirement for Cotton (1996)

» The farmers growing rainfed cotton (G.Cot.13) in Bhal and Coastal Agro-
climatic Zone are advised to adopt an inter row spacing ranging from 120cm to
200cm depending upon the availability of bullock or tractor drawn implements.

Saline water usage in Cotton (1999)

» Farmers of Bhal and Coastal Zone (AES 1B) growing Cotton G.Cot.13 can
apply two irrigations of saline water (upto 8 ds/m at 30 and 45 days after
withdrawl of monsoon for sustaining seed cotton yield during drought years.
Where source of harvested rainwater is available, out of two irrigations, first
one may be applied from harvested rain water.

Studies on inter cropping in cotton G.Cot.13 (2001)

» The farmers of Bhal and Coastal Agro-climatic Zone cultivating cotton in wider
spacing are advocated to take soybean as an intercrop for raising their monetary
benefit.

Intercropping in rainfed Cotton (1991)

» It is recommended that the farmers of Bhal region are advised to adopt
intercropping of green gram or black gram in paired row system of planting
cotton G.Cot.13 variety for getting higher additional realization.

PIGEON PEA
Spacing requirement of Pigeon pea (1991)

» It is recommended that Pigeonpea can be grown at 60 cm or 75 cm interrow

spacing in the Bhal and Coastal Agroclimatic Zone.

Management of Heliothis in Pigeonpea (2000)



» For effective and economic control of pigeonpea pod borer (H.armigera),
farmers of Bhal and Coastal Zone are advised to apply methyl parathion 2%
dust either two times i.e. first at 50% flowering and second at 50% pod
formation (ICBR 1:9.33) or three times i.e. first at the initiation of flowering,
second at 50% flowering and third at pod formation (ICBR 1:6.83).

CASTOR
Fertilizer requirement of Castor (1992)

» The farmers of Bhal and Coastal Agroclimatic Zone are advised to apply 25 kg

N/ha to castor crop to obtain seed yield of 620 kg/ha (NICBR 1:1.05).
TRANSPLANTED PADDY
Fertilizer requirement of Paddy (1995)

» For transplanted paddy (SLR 51214) an application of 10 t FYM + 150 kg N/ha
is recommended to the farmers of Bhal and Coastal Agro-climatic Zone.
However, in case of short supply of fertilizer or due to poor economical
condition of farmers, one may go for 10 t FYM + 100 kg N/ha.

FODDER SORGHUM
Response of kharif sorghum varieties to nitrogen and phosporus (1990)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to apply 15 kg
N and 15 kg P,Os/ha to fodder sorghum variety Trapaj as basal application to
get net ICBR 1:7.1 and 1:1.8, respectively.

Fertilizer requirement of kharif fodder sorghum GFSH-1 (1998)

» Farmers of Bhal and Coastal Agro-climatic Zone (AES I1) growing fodder
sorghum (var.GFSH-1) under rainfed situation are advised to apply 40 kg N and
10 kg P205 /ha for doubling the yield in soils of low N and P status.

Effect of levels of nitrogen and phosphorus on *Solapuri’ sorghum under conserved
moisture (2004).

» The farmers of Bhal and Coastal Agro-climatic Zone who are growing fodder
sorghum var “ Solapuri’ under conserved moisture condition during rabi season,
are advise to apply 30 kg N + 15 kg P,Os/ha for getting higher yield and
economics.

» Evaluation of different genotypes of sorghum under different
planting time (Rabi).



Farmers of Bhal and Coastal Zone are advised to sow sorghum variety
viz. SSG 59 3 on 15" October to obtain higher green forage and dry fodder yields
and better returns under conserved moisture condition in Rabi season. In case of

delayed sowing (15™ November) condition, variety Solapuri should be preferred.

GRASSES
Relative performance of different grasses and their effect on soil reclamation (2001)

» The farmers of Bhal and Coastal Agro-climatic Zone are advised to grow either

Dichanthium or Gutton panic for forage on their marginal lands.
Spacing and N management study in gutton panic (1999)

» The Farmers of Bhal and Coastal Zone who are interested to grow gutton panic
are advised to plant the grass at the geometry of 45 cm x 30 cm or 30 cm x 30
cm and fertilize with 75 kg N/ha/year.

Saline water irrigation in grasses (1996)

» Farmers of Bhal and Coastal Zone having insufficiency of fodder grass for their
cattle, particularly during drought period, can grow “Gutton panic” or
Dichanthium grass through saline water irrigation (upto 8 ds/m). After every
three years they are advised to change the site.

CONTINGENT PLANNING
Contingent planning of kharif crops under vagaries of monsoon (2001)

» Under normal monsoon (June-July), the farmers of Bhal and Coastal Agro-
climatic Region should prefer cotton, whereas under delayed monsoon (after
July) fodder sorghum gives better returns.

LAND CONFIGURATION
Water Management Through Land configuration (1996)

» Farmers of Bhal and Coastal Zone are advised to adopt raised (15cm above
surface) and sunken (15cm below surface) bed system (6m width) of cultivation
for getting higher benefit in terms of substantial yield of kharif and rabi crops.
They are advised to grow cotton on raised beds during kharif and wheat or gram

on sunken beds during rabi for securing higher income (ICBR 1:2.39).



HORTICULTURE & AGRO-FORESTRY
Biodesalinization of soil through Prosopis juliflora (1992)

» The farmers are advised to grow Prosopis juliflora in salt affected soil for 6 to 7
years so as to reduce the total salt concentration (EC 2.5) from 0.95 to 0.38
ds/m and ESP from 24.5 to 6.7 with increase in the infiltration rate from 0.25 to
0.53.

Recommendation on Arid fruit (1992)

» The farmers of Bhal and Coastal Zone are advised to adopt the ber variety
‘Gola’ under rainfed conditions to obtain a net return of Rs.16575/ha (ICBR
1:5.25).

» The crop should be fertilized with 500 g castor cake and 50g DAP per pit before
planting and 50g DAP ands 75¢g Urea every subsequent years.

Reclamation of saline-sodic soils (1996)

» For improving saline-sodic/waste soil to cultivable land, farmers of Bhal and
Coastal Zone are advised to grow Prosopis juliflora or Acacia tortilis or
Azadirachta indica forest species for a period of 6-7 years. They are also
benefitted with the fuelwood after 6-7 years besides improving the land. In case
of non-availability of the above species, farmers may go in for Salvadora spp.
As that also gives fodder/fuel and seeds containing high value oil.

> Forest tree species like Albizzia lebbek, Moringa oleifera, Sesbania egyptica,
Tecomella undulata, Atriplex halimus, Casurina spp. and Eucalyptus hybrid

have shown very low to no adaptability.

Mulching in Ber var. ‘Gola’ (2003)

» Farmers of Bhal and Coastal Zone growing ber (var. Gola) in poor land under
rainfed situation, are advised to adopt surface mulching techniques just after
cessation of monsoon with wheat husk (Dantha) spreading around plant up to 2
m with thickness of 5 cm for securing higher yield and higher additional

income.



AGRICULTURAL ENGINEERING
Use of LDPE sheet as lining material in dugout pond (1995)

» In Bhal region, for minimizing the loss of stored water from the dugout pond,
the depth of pond should be of 1.5 m. LDPE sheet (100 micron) can be used as a
lining material in dugout pond to reduce further seepage loss of stored water.
Bullock drawn automatic seed-cum-fertilizer drill (1998)
» Bullock drawn automatic seed cum fertilizer drill is designed, tested and
recommended for Bhal and Coastal Zone for uniform placement of seeds of
wheat and gram with fertilizer, at different depths under conserved moisture

farming.

Method of sowing(2006)

» The farmers of the Bhal area are advised to use the ridge former attachment for
drilling the cotton seeds on the ridges in order to save the seedlings from the
stagnation of rainwater in the field for getting requisite plant population and

higher cotton yield.
Deep tillage for moisture conservation (2007)

» The farmers of the Bhal area are advised to perform deep tillage up to 30 cm
with mould board plough at conductive field condition for tillage after
considerable rainfall in the month of June in order to conserve more soil
moisture in black soil in Bhal region and subsequently higher grain yield of

wheat as compared to that under conventional tillage.

Well recharging in Bhal region(2007)

» The farmers of the Bhal area are advised to use the tube well recharging system
adopting 10.5 m deep bore well having 10 cm diameter with sand stone filter
made of five layer, each of 30 cm thickness made of various sized stones,
aggregates and coarse sand for filtering the run off water available during rainy
season from five hectares of land to recharge and improve the quality of water.
The farmers can obtain about 45 to 50 per cent additional yield and income by

utilizing recharged water



Evaluation of Ground Water Recharging Systems to Develop Suitable System
for Bhal Region(2008)

Among recharging systems, recharging through dug well with filter is
recommended for increasing the quantum of underground water reservoir at a
higher rate in large scale for benefit of the farmers of Bhal area. Construction of
dug well with filter in any natural depression or a constructional pond is suitable
in order to raise the underground water table at much more higher rate of

recharge.
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