¥ ICARDA

Science for resilient livelihoods in dry areas

Improving Agricultural Water
Productivity in the Indira Gandhi
Nahar Pariyojana (IGNP)

A joint project between ICARDA and CAZRI

Vinay Nangia, N.D. Yadava, M.L. Soni and V.S. Rathore

JL

cgiar.org
International Center for Agricultural Research in the Dry Areas A CGIAR Research Center CGIAR

icarda.org



Presentation Outline

v" Background and study area characteristics

v" Objectives and methodology

v" Results and recommendations

v" Project knowledge dissemination and capacity development
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Background Information

*»Stage—| of command area has even topography,
intensively cropped, surface irrigation (flood, check
basin). Water logging, soil salinization, low crop
water- and nutrient-use efficiency are major

problems

+*Stage—Il of command area has light soils, uneven
topography, low and irregular availability of water.
Low land- as well as water-productivity, higher inter-
annual yield variability, low water and nutrient
capacity of soil, wind erosion are major problems in

this area.

+*Decreasing water availability for crop production and

land degradation caused by poor crop water
management warrants identification of management

strategies to sustainably utilize water in agriculture in
the IGNP command area.
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Project objectives

Calibration and Validation of CropSyst model using different N doses and
irrigation levels

Testing and quantifying the increases in land and water productivity
through adoption of recommended packages developed using crop
modeling approaches

Improved human capacity of local researchers and technicians
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STAGE |

For 2012-2014 period, measured following
data:

» Date and rate of sowing of different crops
—cluster bean, cotton, wheat, mustard,
barley and chickpea

Initiation of different growth stages
Management practices
Periodic soil moisture at different depths

Harvest —yield, AGB, N-uptake et al.

YV V VYV V V

Calibrated and validated CropSyst model
for yield, AGB, GAI, N-uptake, soil
moisture, initiation of different growth
stages, et al.
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Methodology

Farm Name

B ~ocuinuk Rimzim Khan [ ] Krishan Dev Sinwar

:I Amar Singh Dara - Krishan Dharnia
I Arun Beniwal poly Krishan Sinwar
[ Bimal Meghwal I rangilal Beniwal
- Deshraj Sinwar - Manohar|shar dara
[ ] bunkal Godara [ ] nathu Ram Dehdu
I cangaram Bishnoi I o penru

|: Hanuman Dehru - Rajaram Sinwar
- Hanuman Sinwar - Ramswaroop Sinwar
B rcer Godara I Rishpal Denru
[ Jagdish Dara I sankar Lal Megwal
I agdish bishnoi [ ] sankarial Bhambhu
[ vaipal sivar [ ] shyopat Beniwal
- Kashi Ram Beniwal Subash Beniwal

0 0.35 0.7 1.4 2.1 Kilometers
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Methodology

STAGE Il

For 2012-2014 period, measured following
data:

» Date and rate of sowing of crops by
conventional and progressive farmers —
ground nut, mustard, cumin, isabgol,
wheat, cluster bean, gram,

Y

Management practices

Y

Periodic soil moisture measurements at
different depths

Harvest —yield, AGB, N-uptake et al.
Input costs, and gross and net profit

Calculated physical and economic WP

VvV YV V V

Calibrated and validated CropSyst model
for yield, AGB, N-uptake, GAl, soil
moisture et al.
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Results-Economic Water Productivity

STAGE |

Yield (kg/ha mm Return (rupees/ha mm

Cropping system Biological Seed Gross Net
Yield Yield Return Return

] Water Productivity (in terms of water applied)

13.4 4.8 134.4 79.6

12.3 5 137.9 78.3
16.3 5.9 327.1 273.2
Clusterbean - mustard 15.5 4.6 383.6 323.1
15.1 5.3 155.3 91.4
12.2 3.7 151.8 91.5
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Results-Economic Water Productivity

Stage |l
| Yield (kg ha' mm
: SR Biological Yield Seed Yield Gross Return Net Return

P 2012-13 2013-14  2012-13  2013-14  2012-13  2013-14  2012-13  2013-14

Water Use Efficiency (in terms of water applied)
Groundnut - Wheat 10.6 12.0 4.3 4.9 182.5 201.3 124.6 144.8
7.7 10.1 3.0 3.9 2024  265.1 142.6  197.7

Groundnut - Isabgol 7.7 9.4 3.1 3.7 344.5 468.1 283.5 402.7

Groundnut - Mustard 10.8 14.1 4.0 53 207.1 271.3 148.7 204.8
Clusterbean — Chickpea 12.2 17.1 4.2 6.3 210.5 317.4 140.1 217.2
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Results-Modeling-Stage |

STAGE |, Mustard, yield STAGE |, Mustard, AGB
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Results-Modeling-Stage |

COTTON

1000 2000 2000 4000 6000

CLUSTER BEAN

icarda.org

2000



icarda.org

Results-Modeling-Stage ||

STAGE I, Yields — Observed vs. Predicted

Groundnut
Wheat

‘ Gram
I\/Iustard

Cluster Bean
Isabgol
- Cumln
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Typical Land and Water Productivity
Relationship with N and Water

Applied

If water is limiting
production factor production factor

Harvested Yield (kg/ha)

Water Productivity (kg/ET)




Wheat-Stage |
35-year Scenario Output
Land vs. Water Productivity

(A) Wheat (Hanumangarh-Stage 1)

Maximum yield of 5.5 t/ha
possible at 160 kg N/ha and
400 mm irrigation

Farmer yield of 3.9 t/ha with 100
kg N/ha and 500 mm irrigation
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35-Year Scenarios of N and Water
Interactions

(A) Wheat (Hanumangarh-Stage 1)
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Clusterbean (Bajju-Stage 1)
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35-Year Scenarios of N and Water
Interactions

Mustard (Bajju-Stage I1)
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Wheat (Bajju-Stage 11)
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Recommended Packages-Stage |

Wheat 100 500 3900 0.79

Farmer Recomme Recomme % WP
Irrigation nded N nded increase
Irrigation
160 1.36

400 72
Cotton 100 400 2050 0.50 150 300 0.72 44
Mustard 60 300 1750 0.55 100 200 1.53 178
Cluster 60 100 900 0.90 100 100 1.53 70
Bean
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Cluster bean
Mustard
Wheat

Groundnut
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Recommended Packages-Stage I
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Conclusions

v’ Stage | has great potential for saving water and increasing physical WP by 44-
178% by adoption of packages that maximize WP

v’ For stage |, cluster bean-mustard crop rotation is most economically water
productive cropping system

v’ Stage Il has even greater potential for saving water and increasing physical WP
by 100-290% by adoption of packages that maximize WP

v’ Since, energy and water storage are expensive, stage Il farmers should adopt
crop rotations that give highest economic WP. Groundnut-isabgol rotation was
found to be best option for farmers in stage Il.
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Knowledge sharing and capacity
development act|V|t|es in the prOJect




Knowledge sharing and capacity
development activities in the project
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Arid Zone Research Association of India

Knowledge sharing and capacity
development activities in the project
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