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Hyperspectral vegetation index monitoring of chlorophyll
content of different corn growth stage in Northwest China

ZHANG Xiao-hua, CHANG Qing-rui” , ZHANG Man, LIU Jia-qi

(College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China)

Abstract Aiming to promote the hyperspectral vegetation index application in corn condition monitoring. Field corns in
Maxi,Juliang and Yangling area were used to establish the quantitative relationship between spectral vegetation index
and the corn chlorophyll content. The canopy spectral reflectance and chlorophyll content were measured at tasseling
stage., filling stage and milk stage. The coefficient between them was analyzed. And the relationship between them was
used to establish the corn chlorophyll content monitoring model. The results showed that the best vegetation index to
estimate the chlorophyll content was the modified chlorophyll absorption reflectivity index (MCARI) at the stage of
tasseling. At the stage of filling, the best vegetation index to estimate the chlorophyll content was perpendicular
vegetation index (PVI). And plant senescence reflectance index (PSRI) was the best at the stage of the milk stage.
Along with the plant growth and leaf senescence, a PSRl model was proved to be valid for monitoring the corn
chlorophyll content. It provided theoretical basis and technical support for the hyperspectral remote sensing in the corn
growth monitoring.
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Spectral reflectance in different stage of corn
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Table 2 Correlation coefficient of vegetation index and chlorophyll content in different stage

= H W Stage

LERIEERA

Vegetation index IR (42 SREAS) 24 AREAD  FLBUN (22 AN EEAD

Tasseling stage Filling stage Milk stage
RVI 0.19 0. 36 0.66"
NDVI 0.12 0. 32 0.78™
PVI —0. 26 —0.44" 0.49"
DVI —0.23 —0.41 0.56™
SAVI —0.08 —0. 26 0.67™
RDVI 0.05 —0.01 0.63"
NIR/G 0.48™ 0.42 0.66™
WI 0. 07 —0.05 0.77"
NDWI —0.45" —0.40 —0.76"
PRI —0.41" —0.29 —0.81"
ARVI 0.09 0. 32 0.80"
VARI —0.48" 0.17 0.76™
PSRI 0.49™ —0.29 —0.82"
MCARI —0.61" —0.56" 0. 36

e oex P<T0. 01 3K BIM 35 AH K 5 « P<<0. 05 3K B i 3 AH K,

Note: ** represents very significant level; * represents significant level.
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Table 3 Regression model of vegetation index and chlorophyll content in different stage

AE M HE % 48 5L mIEp¥: e ZAL
Stage Vegetation index Regression R

il 4 MCARI y=2195. 4% —529. 06 x+74. 315 0.41
Tasseling stage PSRI y=—29 704 2% +212. 65 x+52. 001 0.29
VARI y=—227.182*+166. 2x+21. 815 0. 30

NDWI y=188. 76 2* +186. 73 x+90. 988 0.24

NIR/G y=—0.017 62 +3. 147 5x+35.137 0.23

PRI y=40,191¢ 1 0.20

TR PVI y=—119.17 2% +75. 814 x+46. 785 0.32
Filling stage MCARI y=—2 979. 244 +84. 434 x+58. 648 0.34
DVI y=—125. 982" +83. 217 x+45. 065 0.90

NDWI y=167.132"+198. 71 x+114. 47 0.18

NIR/G y=0.370 42*—2.755 Tx+60. 747 0.19

LA PRI y=—3 450. 82 +94. 568 x+52. 258 0.71
Milk stage PSRI y=52. 275 ¢ 20 0.75
ARVI y=233. 53705+ 0.72

NDVI y=55. 52298 0.71

Wi y=2.199 79727 0.66

NDWI y=—219.92*—315. 01 x—61. 427 —0.65

VARI y=—47.211 2> +26. 269 x+46. 681 0.61

RVI y=231. 1825215 0. 64

SAVI y=—143,982*+137. 61x+17. 897 0. 64

NIR/G y=—1.931 22" +21.4132—7.359 7 0.62
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Table 4 Accuracy test of the vegetation index and chlorophyll content estimation model in tasseling stage

i ¥ F6 5L Vegetation index MCARI PSRI VARI NDWI NIR/G PRI
IR 2% RMSE 5.41 7.77 5.25 5,77 5. 80 6.23
HXFIR2Z % RE —0. 88 —0.19 1.70 —1.80 —1.49 —0.59
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Table 5 Accuracy test of the vegetation index and chlorophyll content estimation model in filling stage

FH 15 %% Vegetation index PVI MCARI DVI NDWI NIR/G
iR 2% RMSE 3.38 15.73 3.41 4.97 4,95
MR 2% RE —1.80 —24.65 —1.88 —5.11 —5.28

F6 FERIAAPHEZTEERBHUHERBEEERE

Table 6  Accuracy test of the vegetation index and chlorophyll content estimation model in milk stage
W5 # Vegetation index PRI PSRI  ARVI NDVI WI  NDWI VARI RVI  SAVI NIR/G
¥or iR 2% RMSE 3. 36 3.50 3.75 3. 84 3. 96 3.68 3.88 4,22 3.75 3.82
X2 % RE 0.48 0.23 0. 26 0.27 0.31 0.51 0.59 0.33 0.54 0.57
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