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Studies on Wheat Canopy Structure by Hyperspectral Remote Sensing
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Abstract: Some wheat varieties were selected in this experiment, and different density treatments were arranged. The results
were as follows: 1) Leaf Orientation Value (LOV) and Leaf Area Index (LAI) of wheat had different contributions to canopy spectra,
for example, LOV affected greatly canopy spectra more than LAI in jointing stage, but LAI had more effects on spectra after the
ground was near to be covered completely. 2) 20 treatments including different varieties and densities were arranged in this
experiment, the result of cluster analysis showed that all these treatments can be parted into four clusters: A-erect type and low LAI,
B-erect type and high LAI, C-horizontal type and low LAI, D-horizontal type and high LAI. Their spectral reflectance had obvious
difference in 400-700 nm and 700-1 150 nm at jointing, which indicated that jointing stage was an important stage in plant type
recognition. 3) There was an obvious distribution difference among different clusters in scatter plot (X=AR890, Y=R890), AR890
was the reflectance dispersion of booting stage and jointing stage. It was seen from the Y-axis direction that R890 of a horizontal type
variety was higher than erect type ones, and seen from the X-axis direction, the greater /AR890 was the lower population one within
the same type varieties, which indicted that the combination of plant-type and the population magnitude can be identified
qualitatively by this method.
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Table 2 Correlated coefficient between LOV, LAI and spectral characteristic parameters at different stage in wheat

H i JVAE LAY it Z 5 Spectral prameters
Date Canopy index R550 NDVI NDVI NDVI DVI DVI
(M-D) [670,800]  [890,980]  [920.980]  [560~670]  [560~450]
4-8 LOV 0.4830* 0.5999%* -0.5816%** -0.3616 -0.3423 -0.0546 0.3293
LAI -0.5516* -0.5544%* 0.3820 0.5396* 0.5262* -0.1533 -0.4293
4-20 LOV -0.1762 -0.0669 0.1992 -0.0175 0.0689 -0.2558 -0.2592
LAI -0.3672 -0.3755 0.3431 0.3283 0.3449 -0.3346 -0.3126
5-5 LOV 0.1685 0.1420 0.0622 0.1798 0.1252 0.1563 0.0835
LAI -0.5699* -0.6061%** 0.5348* 0.5058* 0.5224* -0.4000 -0.3808

*FER00F L IRAE 0.05 F1 0.01 K53

*and **denoted as significance at 0.05 and 0.01 level, respectively

[Fi) JRE A DR /I T 5 A b B 2 1] 17%) 78 56 P58 1 22 6 Al 1A
2, U R AR TE R AE 25 s KRN, X
e TR S22 S S 20 R S I8N 2 R A R 2
W .
2.3 IINEREFHAGEM NGRS F LR

M 2 RTCAE H, AN R A 2R 2 [ s S5 23 BT 1
BIZESR, RFEZRHEZE, 400~700 nm [F)A] ILYEH
B P BL LAT BN EAL R S (A 28 A2 1
BT 3 KA, A 3 Bl G e R e
HIAFATAN . BEAKMESL AR (B 289 >k
NI SR (C 28D S>BRAKI PR S Rl (D
) o LB N AR R R B, i S
PTG R VA o T Al L e =
D A%, AR o BRI B it b A
FUErb gz, ARt 2, BRI K.
ANFIZRYAE 700~1 150 nm - [FUT L0 A0 B G ] P et J2
Stk i G 2 HA B 22 S o HAL s R0 5 mr
BT AE B, ARALBEAG, M IARAE R (LAD 8K
ALEE (D 28) RAm A%, HIL B, LAL
AN (A 28D AR IR
2.4 FIRAAREE BRI B EEXN NEARER

TREEHIRYIR B

ARV A B B B SR R 0 22 (AR T PN B
(0 SOSF FR R LS AN [ AR b s S 2R 1
(ARG o AR SR AT 21 A1 B Y 890 nm i3 B [
R O(R890) 1R (I 3) , REAAKRE 2RI 6 2
W 2 R890 Lk 17 K R890 (A (ARS90)
PAAR LR 1T R890. MK 3 H AT WL, AN[RIZEHL T 4
MM ZERAEFE IS, T m b, FEABH T RALN
P T EL AL, P R AL R 890 nm ¥ 56 2 R
S AR ELE 38%~46%.2 1], EL7 R i At 22l

W SN R AT 33%~38% (1], DABE/A KRB K
R AE (D 28 ey, 351K R890 Ay BT ARIX
HNCHKBR AF BEHE, [FFRBAF R

i Distance t

ID8-2 ]

D84 — D

19428-4

JDB-3 -

19428-3 =

ZY9507

ID8-1 —

ZY 9844 - c

19428-2
19428-1 ==
H3276 ]

P7 — A

1411

CA0015

DF9801-1

CA9554

DF9801-3

DF9801-4

CA0045

DF9801-2

B 1 [E LOV 1 LAl B/ NERMBRLENS R
Fig.l1 Clustering analysis of wheat varieties with different

LOV and LAI



914 A A 38 &

2 HTHRTREBEZNESLIESIE R G LR

Fig.2 Comparison of spectral reflectivity among different canopy-type treatments at jointing
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Fig.3 Reflectance scatter distribution of different canopy-type

in wheat
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