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Research of Canopy Spectral Characteristics of the Late Rice Populations with Organic Ma-

nure and Chemical Fertilizers

ZHENG Huabin, CHEN Can, FU Zhiqiang, HUANG Huang

(College of Agronomy, Hunan Agricultural University / Observation station of Crop Cultivation Science in Central China, Ministry of agriculture,
Changsha 410128, China; Ist author: hbzheng@hunau.edu.cn; “Corresponding author: hh863@126.com)

Abstract: Based on different fertilization patterns, the canopy spectral reflectance, the first derivative spectra and normalized spectral
characteristics of late rice, and a correlation among leaf nitrogen content, nitrogen accumulation, yield, leaf area index and leaf dry
matter accumulation were analyzed. Then the rice nitrogen nutrition diagnosis model with high spectral characteristic parameters as in—
dependent variables was constructed. The results showed that: there has a great relevance between leaf nitrogen content with canopy
spectral reflectance at 665 nm (p<0.001), the same with the first derivative spectra at 554 nm and 672 nm (p <0.001); There has an
exponential function by \;: y=684.91e*™ the coefficient of determination (R?) was 0.90, and an exponential function by (SD,~SD,)/
(SD,+SD,) : y=0.66e"'™, the coefficient of determination (R?)was 0.88, these two model could diagnose the late rice nitrogen nutrition
well under the conditions of organic manure and chemical fertilizers.

Key words: rice; organic manure; chemical fertilizers; nitrogen nutrition; canopy reflectance spectroscopy; high spectral parameters;

diagnostic model
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Photosynthesis Light Response Curves of Super High-yielding Hybrid Rice and Model Fit—
ting

FANG Baohua', TENG Zhenning"*, LIU Yang'?, ZHANG Yuzhu®

(! Hunan Rice Research Institute, Changsha 410125, China; > Hunan Agriculture University, Changsha 410128, China; * Hunan Hybride Rice
Research Center, Changsha 410125, China; 1st author:fangrock@163.com; “Corresponding author: yuzhuzhang@hotmail.com )

Abstract: The typical varieties (Liangyoupeijiu, Y Liangyou 1, Y Liangyou 2, Y Liangyou 900, Chaoyouqianhao) of the super hybrid
rice program in different phase were used in this study. Four typical models of photosynthesis light response curve(rectangular hyper—

bolic model, non—-rectangular hyperbolic model, modified rectangular hyperbolic model, and exponential function)were adopted to fit
the photosynthesis light response curve of five rice varieties. The results showed that, all the four models could well fit the photosyn—
thesis light response curves of the five rice varieties (R?>0.99); modified rectangular hyperbolic model had better fitting results in
terms of conformity with measured values; the light use efficiency of Y Liangyou 900 and Chaoyouqianhao were highest, Y Liangyou
900 had the highest net photosynthesis rate, the light saturation point of Y Liangyou 900 and Y Liangyou 1 were highest, the dark res—
piration rate of Y Liangyou 900 and Liangyoupeijiu were highest, and the photosynthetic products were the most consumed. Except Y
Liangyou 2, the stomatal conductance of other four varieties were grown faster, and not found stomatal; the water use efficiency of the
tested varieties showed a straight line increasement with the increasement of light intensity when the light intensity was less than 800
mmol/(m?*+s). When the light intensity continued to increase, the WUE grew slowly and gradually became stable, but Y Liangyou 900
showed still growth. Therefore, in the bright light intensity and long sunshine hours planting areas, there is still a greater yield poten—
tial for Y Liangyou 900.
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