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Monitoring of Crop Water Stress with Temperature Conditions
Using MTCI and CCI
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Abstract: The intensity of crop water stress caused by moisture deficit is affected by growth and heat
conditions. For more accurate detection of crop water stress state using remote sensing techniques, it is
necessary to select vegetation indices sensitive to crop response and to understand their changes
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considering not only soil moisture deficit but also heat conditions. In this study, we measured the MERIS

terrestrial chlorophyll index (MTCI) and chlorophyll/carotenoid index (CCI) under drought and heat
wave conditions. The MTCI, sensitive to chlorophyll concentration, sensitively decreased on non-
irrigation conditions and the degree was larger with heat waves. On the other hand, the CClI, correlated
with photosynthesis efficiency, showed less sensitivity to water deficit but had decreased significantly

with heat waves. After re-irrigation, the MTCI was increased than before damage and CCI became more

sensitive to heat stress. These results are expected to contribute to evaluating the intensity of crop water

stress through remote sensing techniques.

Keywords: Crop water stress, Growth stage, Irrigation, Heat wave, Vegetation index, Photosynthesis

efficiency
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Fig. 1. Diagram of experimental place. (a) A design of soybean pots arrangement and irrigation schedules. (b) Two soil

moisture sensors in each pot.
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Fig. 2. Changes of MTCI and CCI of the soybean according to different irrigation
schedules during the vegetation growth period, particularly under (a, b) mostly
cloudy conditions and (c, d) heat waves. Student's T-test was conducted. ns =
not significant (P>0.05) and ***P<0.001.
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Fig. 3. Averaged soil moisture and air temperature of irrigated and unirrigated pots (Also see the period of Fig. 2).
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Student’s T-test was conducted. ns = not significant (P>0.05), *P<0.05, **P<0.01, and ***P<0.001.
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