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Hyperspectral response of sugar beet to nitrogen
fertilizer treatments in drip irrigation
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Abstract; In order to better understand the hyperspectral characteristics of sugar beet canopy, the canopy re-
flectance spectrum and the total nitrogen content of the leaves were determined in a field experiment. The leaf area
index ( LAI) and chlorophyll content, the hyperspectral characteristics of sugar beet under different nitrogen
fertilizer treatments were studied. Meanwhile, the correlation between the red edge parameters of the canopy and its
spectral variables, and the total nitrogen content, LAI, and chlorophyll content were analyzed. The results showed
that the spectral values of sugar beet were significant different among different growth stages, especially, in near in-
frared range (700~ 1 300 nm). The spectral reflectance of canopy under different nitrogen application rates were al-
so significant different. In the rapid growth period of leaf cluster and increased with increasing nitrogen application
rates. Conopy reflectance and “red edge” of nitrogen management model 7 : 3 were lower than nitrogen
management 10 : 0 in the leaves rapid growth period, but higher in the sugar accumulation period. The red edge of
beet canopy spectrum had a Twin-peak phenomenon, but the Twin-peak phenomenon gradually weakened with the
growth and this change became more apparent with increasing nitrogen application rate. A significant correlation be-

tween the spectral variables and total nitrogen content of the leaves was observed. Additionally, the red edge ampli-
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tude D, ., the red edge area S, _,, and the red edge position A, significantly correlated with LAI, and chloro-

phyll. Therefore, it is possible to diagnose nitrogen nutrition status of sugar beets by using hyperspectral variables of

its canopy under drip irrigation.
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Fig.1

The changes of LAI and chlorophyll content under different nitrogen management
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Fig.3 Hyperspectra reflectance of beet canopy under different nitrogen management modes
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Table 1  Correlation coefficients of beet canopy spectral and its agronomic parameters
FBH EAR VLS4 L VA AR VAL A
Zz% B i i = R680/R550 R980/R680 R980/R550 R1090/R550 R1200/R550 R1285/R550
Agronomic parameter D Aved Sred
2FH G Total N/%  0.161 0.146 0.129 -0.611"" 0.676" * 0.641™ " 0.623 "~ 0.577" 0.574"
I IR BB LAT 0.727** 0.757** 0.704** -0.177 0.121 0.163 0.172 0.143 0.157
4R i CHL 0.690"* 0.614"" 0.653"* -0.153 0.132 0.150 0.150 0.118 0.126
HefR =& Yield 0.553 0.589 0.681 -0.532 0.546 0.523 0.514 0.489 0.489

o = W FKF(P<0.01), = BFKF(P<0.05) ,N% LAl CHL 73 Itk i A &8 RIS S kM SR &,

Note: * #* indicates significant correlation at P<0.01; * indicates significant correlation at P< 0.05. N% , LAI, and CHL denote the total nitrogen

content, leaf area index, and chlorophyll content of plant leaves, respectively.
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