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Fig. 3 Comparison of spectral reflectances between healthy and diseased parts in Luyuan 502, Jimai 22 and control
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Table 2 Comparison of spectral vegetation indexes between healthy and diseased parts of wheat flag leaves

HE P— CK LY502 TM22
i 39) EH 975 Bt AR Y EH 973 Bt AR/ % EH# 95 Bt AR %
JeAb A S5 4 i (PRD 0.067 0.075 11.985 0.063 0.079 25. 654 0. 064 0.073 14. 488
AN W IE BU(PSRD —0. 007 0.195 —2932.241 —0.014 0.093 —767.632 —0.003 0.120 —3 696.717
F F 4B B 48 50 (RVD 5. 220 2. 625 —49. 703 4.588 1. 624 —64. 599 4.217 1. 961 —53.484
Fefk 2 I $ 48 5 (PRD 0.033 0. 088 165. 959 0. 068 0. 104 52. 062 0.017 0.116 577.593
FEAEH R U B (PSRD 0. 004 0.217 6 008.530 0. 000 0.068 16 763.491  —0.029 0. 099 —445. 024
FO RS B 46 B (RVD) 4.015 1. 297 —67.697 4.793 2. 640 —44.911 8. 937 2. 825 —68. 393
Ak 2 R 5145 50 (PRD 0.077 0.131 69. 581 0. 046 0. 096 107. 798 0. 035 0.147 316. 813
HESKW) HE W R B (PSRD 0.031 0.210 579.788  —0.010 0.114 —1 260.853  —0.028 0.224  —890. 043
LU AB FE 9 B (RVD 3.313 1. 329 —59. 880 5. 041 1. 369 —72. 846 6. 987 2. 047 —70.706
Ak 2 I G145 50 (PRD 0. 035 0. 144 316. 924 0. 037 0.142 281. 707 0.038 0.138 263. 449
FLE R R R B (PSRD 0. 004 0.232  5336.592  —0.034 0.214 —724.544  —0.057 0.358  —728.083
FO (R AR B R B (RVD 4.953 1. 865 —62. 347 3.653 1. 408 —61.452 3. 495 1.613 —53. 844
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Fig. 4 Correlations between photosynthesis and spectral reflectance of wheat during grain filling period (a) and milk-ripe period (b)
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Fig. 5 Variation of photosynthetic rate with disease index
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Study on Relationship Between Photosynthetic Rate and Hyperspectral
Indexes of Wheat Under Stripe Rust Stress

ZHANG Xiao-yan, HOU Xue-hui. WANG Meng, WANG Li-1i* . LIU Feng”

Institute of Agricultural Information and Economics, Shandong Academy of Agricultural Sciences, Jinan 250100, China

Abstract For real-time monitor of wheat stripe rust and large-scale recognization of crop diseases using remote sensing
technology, the relations of wheat spectral reflectivity and net photosynthetic rate with disease index were studied under stripe
rust stress, and the variation of photosynthetic rate was estimated with spectral vegetation indexes. The stripe rust inoculation
test was conducted in field plots during the 2018—2019 wheat growth period. The varieties of Jimai 22 and Luyuan 502 with
larger sowing areas were used as test materials, and Jimai 15, sensitive to stripe rust, was used as control. The photosynthetic
rate and spectral reflectivity of wheat flag leaves were determined, and the disease index was investigated every 7~10 days from
heading stage to milk-ripe stage. It was found that the photosynthetic rate decreased significantly with the increase of disease
degree. During the flowering stage. the photosynthetic rate of Jimai 22 was higher than that of Luyuan 502. During the grain
filling stage, the reflectivity in the visible spectrum range was higher at the diseased part because of lower chlorophyll content
leading to lower absorption but the higher reflex of light. However, in the range of reflection platforms, the spectral reflectivity
of the diseased part was much lower than that of the healthy part. The indexes related to disease stress, crop growth and yields,
such as photochemical reflectance index (PRI), plant senescence reflectance index (PSRI) and ratio vegetation index (RVI) were
used to reflect the variation of the disease index. Compared with the healty part, the PRI and PSRI of the diseased part were
high, and the change ratio of PSRI was higher; the RVI of diseased part was lower. At different growth stages of wheat, there
were different correlations between photosynthetic rate and spectral reflectivity, and the vegetation index was also different. At
the grain filling stage, the correlation between photosynthetic rate and spectral reflectivity of Luyuan 502 was positive in all
spectrum ranges, and that of Jimai 15 was also positive in visible spectrum range. while that of Jimai 22 was negative. However,
in the range of reflectance platform, that of Jimai 15 and Jimai 22 was opposite. The PSRI could be used to recognize disease
degree and estimate the photosynthetic rate in the grain filling period of wheat. These results could provide theoretical bases for
monitoring wheat growth status and disease occurrence at a large scale using remote sensing method and layed foundations for

estimating wheat stripe rust occurrence and degrees using lossless monitoring spectral indicators.
Keywords Wheat; Stripe rust; Photosynthetic rate; Imaging hyperspectral; Estimating model
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