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Satellite chlorophyll fluorescence captures heat stress for the witer wheat
in the Indian Indo-Gangetic Plains
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Extreme high temperature represents one of the most severe abiotic stress limiting crop productivity. However,
understanding the crop responses to heat stress is still limited under the increasing heatwaves in both frequency
and severity. This is partly due to the lack of timely and effectively monitor of crop responses to extreme heat
at a broad scale. In this work, we used the recent available space-borne sun-induced chlorophyll fluorescence
(SIF), a new proxy of photosynthesis, along with traditional vegetation indices (NDVI) to investigate the impacts
of heat stress on winter wheat in the northwestern India, one of the world’s major wheat production areas. High
determination coefficient between satellite SIF and crop-yield based net primary production (NPP) at the large level
(R2=0.77, whole study area) and the small level (R2=0.61, county scale) indicate that SIF can be a good proxy for
the wheat yield. The remarkable consistency between SIF and the heat stress in 2010 during wheat grain-filling
and harvesting stage at the spatial and temporal scale demonstrate that SIF has a high sensitivity and can monitor
heat stress on wheat timely. As indicated by SIF, the reduce of the yield caused by 2010 heat stress was lower in the
northwest of the study area (Punjab) with the intensive or zero-tillage due to the climate smart agricultural (CSA)
system.



