35 3 Vol. 35 No.3

2016 5 SOYBEAN SCIENCE May. 2016
123 1
(1. / 271000; 2. 271000; 3.
100084)
(RWC) . (WI) . (PRI) .
( Fo/Fm) ( Dpsy) WI.PRI.Fo/Fm  ®p,  RWC
PRI Fo/Fm @y, . (500 ~750 nm)
(750 ~1 000 nm) “ - - ” .
1 S565. 1 TA DOI: 10. 11861 /j. issn. 1000-9841. 2016. 03. 0436

Application of Spectral Reflectance Technique on Monitoring the Photochemical
Efficiency and Water Condition in Soybean Leaves

XUE Zhong—ai' >*  GAO Hui-yuan'
(1. College of Life Science Shandong Agricultural University/State Key Laboratory of Crop Biology Tai’ an 271018 China; 2. Forestry School Shan—
dong Agricultural University Tai’ an 271018 China; 3. Institute of Nuclear and New Energy Technology Tsinghua University Beijing 100084 China)

Abstract: Drought which occured frequently in the major soybean producing areas in our country results in a serious reduc—
tion in soybean yield. To establish effectively drought monitoring indicators we monitored the changes of relative water con—
tents and chlorophyll fluorescence in the detached leaves of wild and cultivated soybean species during dehydration by applying
spectral reflectance technique. The results showed that the relative water contents ( RWC)  the water index ( WI)  the photo—
chemical reflectance index ( PRI) the maximum PSII quantum yield ( Fv/Fm) and the actual photochemical efficiency of
PSII ( @,,) in the detached leaves of both wild and cultivated soybean plants decreased with the increasing of dehydration
time. And the RWC was significantly correlated with the WI PRI Fv/Fm and @,g,. In addition the PRI was well correlated
with Fv/Fm and ®@,g,. The leaf reflectance increased in visual range ( 500-670 nm) with the increasing of the dehydration
time of both wild and cultivated soybean leaves whereas the changes in near-infrared range ( 750 —1 000 nm) followed an
‘increase-decrease-increase’ trend. In conclusion the changes of spectral reflectance were convenient and precise indicator
to reflect light use efficiency and water condition in the leaves of soybean during dehydration.
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Fig. 1 Changes of RWC in the detached leaves of

G. soja and G. max during dehydration
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G. soja and G. max respectively.
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Fig.2 Changes in spectral reflectance and difference reflectance in the

detached leaves of G. sogja and G. max during dehydration
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Fig. 3 Changes in WI in the detached leaves of G. soja and G. max during
dehydration( A) and the correlations between WI and RWC (B) (n=4)
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4 PRI (A) RWC (B)
Fig. 4 Changes in PRI in the detached leaves of G. soja and G. max
during dehydration( A) and the correlations between PRI and RWC(B) (n=4)

5 Fv/Fw.®pg,
(A C) RWC (B D)
Fig. 5 Changes in the Fv/Fw(A) and @,y ( C) in the detached leaves of G. soja and G. max during
dehydration and the correlations between RWC and Fv/Fm (B) and @,y,(D) (n=4)

6 PRI  @,y,(A) Fv/Fm(B)
Fig. 6 Correlations between PRI and ®pq;( A) Fv/Fm (B)

in the detached leaves of G. soja and G. max during dehydration (n =4)
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