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Abstract
stage , trumpeting stage , tasseling stage, filling stage) , and the above-ground biomass (AGB) of each fertility stage was measured empirically.

(1. Forestry College of Southwest Forestry University, Kunming, Yunnan 650224 ;
Summer maize was used as the research object, firstly, ground hyperspectral data were obtained for four key fertility stages ( pulling

Secondly, waveband optimization algorithms based on arbitrary waveband combinations were constructed for six different waveband combination
forms of two-band and three-band spectral indices, respectively. Then, the 12 constructed spectral indices were correlated with the ground-
truthed AGB, from which the best correlated spectral index was selected as the optimal spectral index to construct the AGB estimation model
for summer maize at full fertility. Finally, the performance of the optimal spectral index for estimating AGB at each critical fertility stage of
summer maize was systematically evaluated. The results showed that the optimal three-band spectral index TBI6 (760,925,895) screened
based on the band optimization algorithm had good correlation with the AGB of summer maize at all fertility stages and the whole fertility peri-
od, and the AGB estimation model constructed by it had high accuracy, which could provide a reference for the rapid and nondestructive esti-

mation of AGB of summer maize at the whole fertility period and the integration and development of AGB monitoring devices.
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Table 1 Calculation formula for spectral index used in this study

JLmiH HEAS S 3k
index Calculation formula References
NDSI (R, —R,)/ (R, +R),) [18]
RSI R, /R, [19]
DSI R, -R,, [18]
SASI (1+L)x(R,,-R,,)/(R,,+R,,+L) [19]
csl (R, =R,)/R,, [18]
0SI (140.45)X(2R,,+1)/(R,,+0.45) [18]
TBI 1 (R, ~R,2)/(Ru+R,;) [20]
TBI 2 (R,,-1.8R,,)/(R,;-1.8R,,) [20]
TBI 3 R,/ (RXR,3) [21]
TBI 4 R, //(Ru*R,3) [21]
TBI 5 (R,,-R,,)/(R,,+R,,—-2R,;) [20]
TBI 6 (R,,=R,,+2R,;)/ (R, ,+R,,+2R,;) [20]
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Table 2 Descriptive statistics of AGB of summer maize for calibration and validation datasets

A Hi4E Calibration dataset

ISIF4E Validation dataset
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Growth ﬁﬁe iﬁff} bR i g L Z R é'if? lﬁfﬁ bR . AR A
stage kb’ ke/hn” SD //kg/hm CV /% kg/hm? ke/hm? SD //kg/hm CV /%
s, 642~3 067 1545 522 33.79 926~2 577 1579 502 31.79
S, 2 827~7 956 5111 1314 25.71 2311~8275 5001 1547 30.93
8, 3 301~16 583 8716 2 464 28.27 4182~13 032 8 529 2 366 27.74
S, 4 900~23 683 10 293 3 536 34.35 4167~15 170 10 421 2811 26.97
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Fig.1 Correlation analysis between two-band spectral index and AGB
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Fig.2 Correlation analysis between three-band spectral index and AGB
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