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Climate Change impacts are visible in IGB with extreme heat effects and erratic rainfall.
Extreme heat effects (>34°C) could lead to wheat leaf senescence and reduce wheat
yield by 50% in IGB (Lobell et al., 2012: NCC; Asseng et al., 2011: Glob Change BIio).
*Increase In temperature could shorten the maturity period of rice leading to decline In
rice productivity (Mishra et al., 2013: Sci Tot Envt: 2013).
*Mixed systems where crops & livestock are integrated are expected to harm seriously
due to climate change impacts (Thornton et al., 2009:AgSyst;

Thornton & Herrero; 2014 Glob Food Sec)

*The food security in the IGB Is threatened by climate change
iImpacts thereby exacerbating the poverty in the region.
*Site specific adaptation packages are needed to overcome
poverty and secure food security in region (IPCC, 2014).

*Study area: Karnal district of Haryana state of

India In western IGB:

Farming system: Pervasive Rice — Wheat
system and other minor crops (sugarcane,
sorghum, maize etc) and livestock.

Farm survey data: 100 farms randomly
selected from the database of Cereal System
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Farming system in Karnal

Initiatives for South Asia (CSISA) project.

Assumption:

Wheat: PBW 343 & Rice: PR114

Mixed crop and Livestock: crop yield decreased
by 20% & milk yield decreased by 20% per
lactation (Thornton & Herrero, 2014: GFS)
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3. Climate analysis
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The Initial meteorological data for historic period was obtained from Central Soll Salinity

Research Institute (CSSRI), Karnal.

Using RCP 8.5, downscaling was done for 5 GCMs as per AgMIP protocols and
AgMERRA was used to generate solar radiation for mid period century (2040-69).
All GCMs predicted increase in min and max Temperature with erratic rainfall

5. Impacts and adaptation

__ APSIM_, DSSAT

Climate Change impacts (TOA-MD results)
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0o Adoption of adaptation packages (TOA-MD results)
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4. Crop modeling
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6. Conclusion

* The outputs from 5 GCMs projected increase in max and min temperature with erratic
rainfall.
 DSSAT simulated some gain (1-7%) in wheat productivity for four GCMs, where as,
APSIM simulated very small gain (<1%) in one GCM.
* The simulated rice productivity declined in APSIM by 1-23%, whereas, DSSAT
simulated gain in yield in one of the GCM by 2%.

* The adaptation packages shift the distribution of relative yields more towards right (>1)
and crop productivity could increase by almost 50% for both the models.
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Adaptation packages:

Rice: Short duration high yielding variety
Wheat: 10 days advance seeding

Mixed crops: Drought tolerant variety &
Increase Irrigation freq. (Thornten, 2014)

Livestock: Increase feed supply and better

herd management (Blummel et al., 2008)
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* The TOA-MD projected that, over /3% (average) of farming population are likely to

adopt the adaption packages.

At the predicated adoption rate, the per-capita income could improve significantly from
IRS 14245 to 20754 (almost 45%) and poverty level could limit to 5-6%.

» Our study focused on adoption of adaptation packages in western IGB.
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