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Estimation Models of Summer Maize Leaf Pigment Content

Based on Canopy Reflectance Spectra
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(1. College of A gronomy, Nanjing A gricultural University, Nanjing 210095;

2. Agricultural Economy & Information Research Center, Henan A cademy of A gricultural Sciences,
Zhengzhou 450002, China)

Abstract: Through analyzed the relationships among the leaves pigment contents of summer maize and the

canopy reflectance of single waveband and ratio vegetation index(RVI), normalized difference vegetation index(NDVI),
orthogonal vegetation indices (MTVI2, MCARI2, SAVI, MSAVI) and chlorophyll absorption ratio index (CARI), the
models for estimating the content of chlorophyll a(Chla), chlorophyll b(Chlb), chlorophyll a+b(Chl a+b) and carotenoid
(Car) were established. The results showed that NDVI had the best correlation with the leaves pigment contents of

summer maize, RVl , RVI and CARI ranks second. Established by stepwise regression analysis, the estimation model
determination coefficient R? of Chla, Chlb, Chl a+b and Car in summer maize leaf were 0.790 8, 0.832 4, 0.808 8 and

0.761 7. It was suggested that reliable monitoring of the summer maize leaves contents of Chla, Chlb, Chl a+b and Car

could be feasible through using canopy NDVI.
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Fig.1 Changes of the contents of chlorophyll a+b and carotenoid of leaves with the growth process of

summer maize under two nitrogen levels
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Fig.2  Spectral reflectance of canopy of Xundan20 at jointing stage under two nitrogen levels
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Fig.3 Dynamic changes in canopy spectral reflectance of Xundan20 under N1 level at different growth stages
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Fig.4 Relationships between canopy spectral reflectance and leaf chlorophyll a+b(left) and carotenoid contents(right) of summer maize
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Table 1~ Correlation coefficient between the vegetation indices of canopy spectral and the contents of leaves chlorophyll a,
chlorophyll b, chlorophyll a+ b and carotenoid for summer maize
mh il FYHEE (nm) 45 a H4RE b IH-£% 3R (a+b) ESE NS
Variety Vegetation index Chlorophyll a Chlorophyll b Chlorophyll a+b Carotenoid
R 20 RVI(1100,730) 0.667 87* 0.687 47* 0.582 00* 0.677 01*
RVI(1200,670) —-0.658 80* -0.718 89%** —0.710 13%%* -0.676 33*
RVI(1200,730) 0.913 44%* 0.936 30%* 0.872 14%* 0.925 12%*
RVI1(1260,730) 0.802 14%** 0.829 95%* 0.731 80** 0.814 01**
NDVI(1100,730) 0.689 42* 0.709 65%* 0.611 05* 0.698 86*
NDVI(1200,670) -0.679 75* -0.732 44%* -0.739 20%* -0.695 89*
NDVI(1200,730) 0.920 05** 0.939 80** 0.879 18** 0.931 13%**
NDVI(1260,730) 0.798 75%* 0.823 17%* 0.732 79%* 0.809 89**
CARI —0.844 32%* -0.904 24+ -0.863 22%#* -0.861 53%#*
MTVI2 —0.742 77** —-0.773 19%%* -0.754 74%%* —0.682 37*
MCARI2 -0.660 05* —-0.712 29%%* -0.675 95* —0.724 96%**
FBEA 958 RVI(1100,730) 0.797 81** 0.765 81** 0.768 53** 0.794 31%**
RVI(1200,670) —-0.663 13* -0.725 69%* —0.721 37%%* -0.676 55%*
RVI(1200,730) 0.861 51** 0.889 55%* 0.864 33%* 0.869 19**
RVI(1260,730) 0.824 25%%* 0.799 93** 0.828 94** 0.822 23%*%*
NDVI(1100,730) 0.800 00** 0.766 60%* 0.771 91** 0.796 25%*
NDVI(1200,670) -0.668 62* -0.729 84+* -0.725 62+* -0.681 80*
NDVI(1200,730) 0.873 23%** 0.899 78** 0.875 85%* 0.880 67**
NDVI(1260,730) 0.824 93%* 0.798 01%* 0.826 51%* 0.822 44**
CARI —-0.827 41+ -0.880 517+* -0.839 58+** -0.870 78%*
MTVI2 —0.756 32%%* —-0.732 69%* —-0.754 22%%* —0.731 54%*%*
MCARI2 -0.707 92%* -0.771 89%** —-0.721 72%* -0.769 65+*
T e ol 0.01 BETERGY ; * FoRilid 0.05 B PR
Notes: **indicates passing the significant test of 0.01; * indicates passing the significant test of 0.05.
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Fig.5 Relationship between summer maize leaves pigment contents and NDVI (1200,730)
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