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Initial study of different nitroger levels on summer corn’s
spectral characteristics

GUO Man,CHANG Qing-rui, CAO Xiao-rui

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

Abstract: [Objective] The sutdy revealed the correlation between spectral reflection and nitrogenous
fertilizer of summer corn in Guanzhong area, and explored the nitrogen content, chlorophyll content and
spectrum reflection of summer corn leaf in the different nitrogen conditions. [Method) Experimental sites
were set up in the field and the spectrum reflections of different stages were detrmined by FieldSpec in the
room,leaf’s nitrogen content and cholrophyll content were determined using H, SO,-H, O, boil method and
chlorophyll Meter,and the resulting data were analyzed with the flow Injection Analysis. [Result] The re-
sult indicated that, the correlation between summer corn leaf’s nitrogen content and chlorophyll content

was distinct. The different nitrogenous fertilization affected nitrogen and chlorophyll content directly. In
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the different nitrogen levels the reflection spectrum curve tended to be approximately the same. The general
spectrum characteristic displays had obvious green band (nearby 550 nm) reflection peak in the index of re-
flection spectrum curve,and the near-infrared band (760 —1 070 nm) had a higher reflection platform. In
the near-infrared band place reflection enhanced along with the nitrogenous fertilizer increase,just opposite
in the visible light band place with visible light band 400—760 nm,and the leaf surface spectrum reflection
displayed: milking stage > tassel stage ™ trumpet stage > spinning stage, while with infrared band 760 —
1 070 nm:milking stage, trumpet stage™>tassel stage>the spinning stage. At band 400— 760 nm,the corre-
lation between spectrum reflection and nitrogen & chlorophyll content was negative, but opposite in the 760 —
1 070 nm,elativity prominent (except tassel stage). The estimation on summer cron leaf’s nitrogen level using hy-
perspectral remote sensing’ s sensitive stage was trumpet stage, spinning stage and milking stage in the
Guanzhong Area,the sensitive band being 500—720 nm and 760 —1 070 nm. [Conclusion) This shows, the

correlation between different nitrogenous fertilizer and summer corn leaf’s spectral reflection is very distinct. So it is

feasible to observe corn’s nutrient with the hyper-spectra data in the Guanzhong Area.
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Fig. 1 Changes of the summer corn leaf’s chlorlphyll and nitrogen content at

different nitrogen levels and different growth stages
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Table 1 Summer corn leaf nitrogen and chlorophyll content correlational at different growth stages
HF M Growth stage A B r
WL Trumpet stage 23.227 1. 545 0.952 2%~
i Tassel stage 10. 857 2.036 0.590 3
it 22 3] Spinning stage 22.168 1.532 0.970 6"~
FLE ) Milking stage 14. 009 2.143 0.929 7~

T x x KRR K,

Note: * * mean extremely remarkable level.
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Fig. 2 Reflectance of the summer corn leaf at each stage under different nitrogen levels
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