Detection of senescence under heat stress based on leaf reflectance spectra for wheat
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Introduction ' ' The relationship between NDSI and parameters

Climate change makes extremely high temperature events be
more frequent. These events make wheat suffer heat stress and
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Temn_ology Center for I_nformatlon Agriculture, China. In this . Fig. 9. Relationship between NDSI(R..., R..,) and the chlorophyll content (A)
experiment, 4 levels of air temperature were set as the treatment: = and relationship between NDSI(R,4, R-1,) and the net photosynthetic rate (B).
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suitable one, which has the highest R? (R?=0.72) in the estimation
Alr temperature Fig. 6. The changes of chlorophyll content (A), net photosynthesis rate (B), : :
50 equivalent water thickness (C) and specific leaf weight (D) under different of chlorophyll content. When it comes to the net pnOtOSyntheSIS
2 40 —T1 levels of temperature. rate predication, the combinations with high R? are also located in
£ 30 W - In the process of senescence under different temperatures, red edge, but the R* is lower, it just reaches to 0.59.
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S Y16 417 4718 419 4720 4721 content change obviously while the equivalent water thickness In this study, we conclude that in the process of senescence

Fig. 1. Artificial climate chamber Fig. 2. The temperature of treatment

and specific leaf weight are not sensitive compared to the after heat stress, net photosynthesis rate and chlorophyll content
Data collection was divide Into two periods. During the former two parameters. are the most sensitive parameters that are able to used to reflect
treatment and In the first 3 days after the end of treatment, the the status of leaf senescence. When it comes to the estimation

The changes of the leaf reflectance spectra
0.5 0.5 used spectroscopy methods, chlorophyll content show much more

data were collected every day. Then the data were collected every
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five days. Data collected from this experiment included the, 04 —1 0.4 accurate. Overall, we suggest that the vegetation index NDSI(R<,
chlorophyll content (Chl a+b), net photosynthetic rate (Pn), s | _§ 8 R.,,), which is found efficient in the estimation of chlorophyll
equivalent water thickness (EWT), specific leat weight (SLW) g ¢ g content is the most suitable vegetation index with the potential in
and leaf reflectance spectra. g i g the detection of senescence.
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, The changes of the leaf reflectance focuses on visible region.
Fig. 3. ASD field spectrometer Fig. 4. 1i-6400XT photosynthesis system The other regions seem have no obvious changes.



