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Analysis of hyperspectral on super high-yielding maize under different nitrogen

levels
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Abstract; Agricultural hyperspectral remote-sesing approaches have been proposed for the study of crop growth and
development. The objective of this study was to clarify the hyperspectral on super high-yielding summer maize and give
support to the study on super high-yielding maize growth. The experiment was conducted in the growing season of summer
maize in 2009 at the Corn Research Centre of Huanghuaihai, Shandong Agricultural University. The experiment included
two cultivars (DH661 and ZD958) and four levels of nitrogen ( N) application(0,150,300 and 450 kg/hm” respectively) .
The differences of hyperspectral canopy reflectance between super high-yielding maize and general maize, the relativity
between hyperspectral canopy reflectance and dry matter accumulation, chlorophyll content were analyzed. The results
showed that the reflectance at near-infrared wavebands of super high-yielding summer maize was higher than that of general
maize and slower change in the later growth period. It was related to the higher dry matter accumulation and chlorophyll
content of high-yielding maize in the later growth period. Hyperspectral canopy reflectance of super high-yielding maize
showed an increasing trend with the increases of nitrogen fertilizer. The difference under different level was not significant
due to the higher fertilizer-bearing and less sensitivity of chlorophyll content to nitrogen fertilizer. The double-peak
phenomena for red edge parameters of super high-yielding was similar to that of general maize and showed a decreasing trend

with the change of development period. There was a red edge platform’ phenomenon for the position of red edge between
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flowering period and filling period. It showed that super high-yielding maize had a longer growth vigorous period than that of
general maize. The blue shift of position of red edge was similar to that of general maize, but its change was less than that
of general maize. Meanwhile, red edge slope ( Dred) and red edge area (Sred) were higher than that of general maize
under different nitrogen levels. Some hyperspectral wavebands were chose to calculate RVI ( Ratio Vegetation Index) , DVI
( Difference Vegetation Index) and NDVI ( Normalised Difference Vegetation Index) , the correlation between the vegetation
index and dry matter accumulation above ground and chlorophyll content was analyzed. The results indicated that the
correlation between many vegetation index and dry matter accumulation above ground were significant (r(0.01,30) =
0.513). Among these vegetation indices, the NDVI with four bands (760nm, 810nm, 870nm, and 950nm respectively )
was the best to predict the dry matter accumulation of super high-yielding maize. The correlation between vegetation index
with visible wavebands (510nm, 560nm, and 710nm) , near-infrared bands(810nm, 870nm, 950nm), and chlorophyll
content was significant. Meanwhile, the significant correlation between position of red edge and chlorophyll content,
chlorophyll a content, chlorophyll b content, carotenoid content was showed. The correlation between red edge slop, red
edge area, and dry matter accumulation of super high-yielding was significant. The results also showed that red edge slop
and red edge area could be used to predict chlorophyll content and chlorophyll a content of super high-yielding maize.
Overall, the hyperspectral canopy reflectance had a large difference between super high-yielding maize and general maize.
The hyperspectral canopy reflectance and position of red edge of super high-yielding maize were not sensitive with the
increases of nitrogen fertilizer. The results could give support to the study of physiological property of super high-yielding

maize.
Key Words: super high-yielding maize ; nitrogen; hyperspectral
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F1 AHSHETURRBRMNEZESENHEXRE(n=30)
Table 1 Correlation coefficients of the parameter of red edge to dry matter accamulation(DM) , chlorophyll content(n =30)

. b AR K AR MK b AL KB N E AR
Chlorophyll (a+b) Chlorophyll a Chlorophyll b Carotenoid
Dry matter
content content content content

DH661 7D958 DH661 ZD958 DH661 7D958 DH661 ZD958 DH661 ZD958
EARUL A=
Position of red 0.05 -0.31 0.69 ** 0.75** 0.58* 0.72** 0.73** 0.76**  -0.69** -0.79**
edge (Ared)
EARUL AN
Red edge slope -0.88"* -0.83%*-0.47" 0.20 -0.51* 0.22 -0.42* 0.16 -0.12 -0.60**
(Dred)
ZLHTEAR
Red edge area -0.88"*  -0.84"-0.49* 0.14 -0.52* 0.17 -0.44* 0.10 -0.08 -0.52
( Sred)
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PR EKLL TR AR S , BAE TR SO Z MIAEAE “ L0 &7 I, T AR B e R A
l ERAFFEX — PG . HRA AT RER i Tl ™ R TR A KIS B B R T @ 0K, BRI N
MR A AR AL R CO RN FREER" o B = E E R IR E R 40 T AR
ENMARREINE IS UL E XL AR e = R £k S A B,

A B B A IR R L S5 E T RAR SR & 2 [ A S PR 45— 7 0, 950,760,810,
870nm 4 A& AR B5 T W SR R AR SR, AT Tl ™ B oK E ST R RS . T
LA E (Ared) AT RE R R EKRM SR EBE SRR o SRR b LRNE PRNEE.

4 #Hig

AR E ERKE)E B GRSl EORM A B R R R R A B R R EW B, [,
R R R KT SR R i S A R 5 4L (o B R it SR P I R B 55 R . PSS R R R R B K
BRI DT TR B T SR o (HAHITE LR —MES K SR, A R B A R AP EF AT ™ R
FKEZE RO R R R R E X — AR 2 — 2P B 5T

References :

[1] L YX,ZhuY, Dai TB,Tian Y C, Cao W X. Quantitative relationships between leaf area index and canopy reflectance spectra of wheat. Chinese
Journal of Applied Ecology,2006,17(8) :1443-1447.

[2] TianY C, Zhu Y, Cao W X, Dai T B. Relationship between canopy reflectance and plant water status of wheat. Chinese Journal of Applied
Ecology, 2004,15(11) :2072-2076.

[3] Cheng Q, Huang J F, Wang R C, Tang Y L. Correlation analysis of simulated MODIS vegetation indices and rice leaf area index and leaf
chlorophyll content. Chinese Journal of Applied Ecology, 2004,15(8) : 1363-1367.

[4] Kimura R, Okada S,Miura H,Kamichika M. Relationships among the leaf area index, moisture availability, and speciral reflectance in an upland
rice field. Agricultural Water Management, 2004,69(2) ; 83-100.

[ 5] Shibayama M, Akiyama T. Seasonal visible, near-infra-red and mid-Infrared spectra of rice canopies in relation to LAI and above-ground dry

hitp : //www. ecologica. cn



228 BRERX 4 AREZKF Tl E TR I G iE 6043

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

biomass. Remote Sensing of Environment, 1989,27(2) . 119-127.

ZhuY, Wu H B, Tian Y C, Yao X, Zhou Z G, Cao W X. Estimation of dry matter accumulation in above-ground part of cotton by means of
canopy reflectance spectra. Chinese Journal of Applied Ecology,2008,19(1) :105-109.

Tang Y L, Wang X Z, Huang J F, Kong W Z,Wang R C. The Hyperspectra and their Red Edge Characteristics of Cotton( [ ). Cotton Science,
2003, 15(3) :146-150.

Zhang X H,Liu S M,He B B. Analysis on hyperspectral characteristics of rape at different nitrogen levels. Journal of Beijing Normal University:
Natural Science,2007 ,43(3) :245-249.

Wang Y, Wang F M, Huang J F. The models for estimation of dry biomass from different components of rapeseed using canopy spectral data. Acta
Agriculturae Zhejiangensis,2004,16(2) :79-83.

Tan C W, Guo W S, Zhu X K, Li C Y, Wang J H. Canopy spectral reflectance characteristics of summer maize under different conditions.
Transactions of the CSAE,2008,234(9) :131-135.

Zhang ] H,Zhang J B, Jia K L. Correlation between summer maize spectral reflectance and leaf chlorophyll, LAT under different fertilizations. Acta
Botanica Boreali-Occidentalia Sinica, 2008, 28(7) ; 1461-1467.

Zhao Q L, Zheng G Q, Duan S F, Dai T B. Estimation of LAI and aboveground dry biomass in maize based on canopy spectral reflectance. Acta
Agriculturae Boreali-Sinica, 2008,23(1) :219-222.

Hatfield J L,Carlson R E. Light Distribution on Three Corn Canopy Structures. Beijing: Agriculture Press, 1981.

Thenkabail P S,Simth R B,Pauw E D. Hyperspectral vegetation indices and their relationships with agricultral crop characteristics. Remote Sensing
Environment ,2000,71(2) :158-182.

Daughtry C S T, Walthall C L,Kim M S, De Colstoun E B, Mcmurirey J E. Estimating corn leaf chlorophyll concentration from leaf and canopy
reflectance. Remote Sensing of Environment,2000,74(2) :229-239.

Pattery E, Strachan 1 B, Boisvert J B, Desjaradins R L, Mclaughlin N B. Detecting effects of nitrogen rate and weather on com growth using
micrometeorological and hyperspectral reflectance measurement. Agricultural and Forest Mereorology, 2001,108(2) :85-99.

Wang Y J. Mechanisms of Synchronous Improvements on Population Quality and Individual Function of Super High-yielding Maize. Taian:
Shandong Agricultural University, 2008.

Tang Y L, Wang X Z,Wang R C. Study on the hyperspectral and their red edge characteristics of com. Jouonal of Mountain Agriculture and Biology,
2003,22(3) :189-194.

Guo M, Chang Q R, Cao X R. Initial study of different nitroger levels on summer corn’s spectral characteristics. Journal of Northwest A&F
University: Natural Science Edition, 2008,36(11) :123-129

Huang C Y, Wang D W, Zhang Y X. Estimation of cotton canopy chlorophyll density and leaf area index based on red-edge parameters.
Transactions of the CSAE, 2005 ,29 (supp.2) :137-141.

Tang Y L, Huang J F, Wang X Z, Wang R C, Wang F L. Comparison of the characteristics of hyperspectra and the red edge in rice, corn and
cotton. Scientia Agricultura Sinica, 2004, 37 (1) :29-35.

B30k :

(1]
(2]
[3]

[6]
[7]
(8]
(9]
[10]
[11]
[12]
[17]
(18]
[19]
[19]
[20]

BT, K, T, FAGKE, WL, /NEMIEUSECOT RR RN RER. RIS, 2006, 17(8) :1443-1447.
WS, ek, W TUR, SAENL. /R AN SHRIM K AMRIL IR . B AE4], 2004, 15(11) :2072-2076.

B, FOHOE, FAM, FHEAR. MODIS AR B 5 K R I BUAS BRI A 58 36 RUARSGHEBF 95, 1 FR A 5 4, 2004, 15(8)
1363-1367

ki, SR, HUICE, B, IR, WA, P RRRADG T R BRI, B, 2008, 19(1) :105-10,
PR, EHY, B, £, MIEREREOLLT R (1) . M3, 2003, 15(3) :146-150.

WLT, AR, R, REZAT FMEEDGHET. JLSOTASE (AR , 2007, 43(3) :245-249.

T, TR, S WAERRAL Y RGBS S, WHT A L4, 2004,16(2) 79-83.

WLEAE, W3CH, RHIF, R, TOE. AT EIRER DR R BIIE. 4 L TR%H, 2008, 234(9) :131-135.
Hefetl, ok, VRV RIFIMEHEA P BT OGRRFAE 55 A LA LAL ORSGHE. POILHIYI2E 4R, 2008, 28(7) :1461-1467.
RIS, RE, BRI, WM. T RRRIDER TR LA BT BRI, Itk 2], 2008, 23(1) :219-222.

EKE MR EABE TR 5 RERSE. Rl K33, 2008.

A, EHL, TAM. TR RIVTUREST. 1HF Y24, 2003, 22(3) :189-194,

BB, WP, WEE. RFEEIAT S E AU RN PIAAMBHR 4 EARBER) , 2008,36(11) :123-129.
B, T, W SETHELNS B 8 B T BB B Al TARHE, 2005, 20 (BT 2) 1137-141.

PR, M, THL, TAM, TAA. KRR LRGSO AR . S ERRE, 2004, 37 (1) :29-35.

hitp : //www. ecologica. cn



2008 £ AW FR BW 5 SRR E F /710 ZH T
(16F 2009 4EAR CSTPCD i)

e A

e A ouma ol ston | One 1T Joumal inpat fr
1 EFER 8956 1 EEER 1. 669
2 N FAE SR 7979 2 TEERFR 1.656
3 YA RF M 3742 3 N SR 1.632
4 FEAbAE Y= R 3584 4 Yt 1.474
s JOURNAL OF INTEGRATIVE 3460 5 ERFLE 1.276

PLANT BIOLOGY 6 HIYI2L B R 1.058

6 T AR B 5E T 3187 7 T2 4R 1.046
7 IR 3148 YRS FEY%
Y 2142 s 24 1034
9 HEYAEBS S FEY¥FHR 1855 9 BEER 0.887
10 B HmZE#R 1580 10 1B 0.835

* (AR 2008 AETERLL AR 1868 FRH A TIHEFF H B 95 35k 8956 I, £ EHE B E 2; EmE T
1.669, & EHAERSE 14555 1 ~8 JmiEsk 8 SF AR E A AR FAAMT; A ER &SR

HEMEME: fLaie PATHRE: XIRE B &

(SHENGTAI XUEBAO)
(CEAT 1981 483 AEIT)
$30% H228 (20104E11 A)

ACTA ECOLOGICA SINICA
('Semimonthly , Started in 1981)
Vol.30 No.22 2010

E= ] 3B (AESEWR) HEES Edited by Editorial board of
Hidik - AU RO E X B 3 18 5 ACTA ECOLOGICA SINICA
IS % : 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China
HiTE : (010) 62941099 Tel: (01062941099
www. ecologica. cn logi
. Www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
+ B Dk Shengtaixuebao@ rcees. ac. cn
T = :p?g\ﬂ»'»& Ripe Editor-in-chief FENG Zong-Wei
* ; i ﬁiiiﬁ %E Supervised by China Association for Science and Technology
o E R 22 p A ARSI L Sponsored by Ecological Society of China
ik LRI X XU R 18 B Research Center for Eco-environmental Sciences, CAS
HIR B 2 F5 - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
H R 4+ 4 2 X it Published by Science Press
Hidik b A EBARILE 16 & Add:16 Donghuangchenggen North Street,
MR B 4R A5 . 100717 Beijing 100717, China
ER R AeEACARER R Printed by Beijing Bei Lin Printing House,
% T 4 & & K i Beijing 100083 , China m A
Hihk R EAR LA 16 5 Distributed by Science Press g N=—
BRI RS : 100717 Add ;16 Donghuangchenggen North o =
gﬁﬁ 31(910)214;34563 Street, Beijing 100717 , China —
-mail;journal(® cspg. net Tel: (010)64034563 o "
Y = N — O\
2l ,m?. é@%ﬂﬂﬂ]ﬁa e E-mail ; journal @ cspg. net 8 — O
Bsh&fT HEERERHS BAE Domestic All Local Post Offices in China 2 _8
Hudk - LT 399 fE46
HR B G « 100042 Foreign China International Book Trading z; =8
* N~
FrEsE o Corporation H
W A CVELEFA 803 S Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 4= - —— —
TN T oMo ERMAFELT EWEREKS 82-7 EsEITHS M670 FEHr 70.00 T

CN 11-2031/Q



	22.jpg
	22ml.pdf
	A27.pdf
	A28.pdf
	A29.pdf
	A30.pdf
	A31.pdf
	A32.pdf
	A33.pdf
	A34.pdf
	A35.pdf
	22fd.pdf

