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The correlation analysis between spectrum and leaf chlorophyll
content in wheat stripe rust infection
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Abstract In order to monitor the wheat stripe rust infection with remote sensing, the relationship between the spectrum
of single leaf and leaf chlorophyll content was studied. The wheat stripe rust pathogen was inoculated into seedlings,
and then measured the spectrum and chlorophyll content 1-24 days following inoculation. The correlation between
chlorophyll content and spectrum and the first-order differential was analyzed. The equation simulation was made with
the spectral parameters. Leaf chlorophyll content was negatively related to either original spectrum or the first-order
differential in the visible light spectrum 1-12 days after inoculating wheat stripe rust. However, the relationships became

positive 13-24 days after the inoculation. The model was optimal with variable SDb in the simulation equation of 1-12

days after inoculation.but with SDr/SDg for the model of 13-24 days after inoculating wheat stripe rust.
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Fig. 1 Leaf chlorophyll content of wheat after

inoculated and ck 1~24

SRS

TFaR = AT S I I 2R K S B R AR 15 R
L iSRS T R A IR T X T
C R /UZ /INFE 32 B 2545 T Y AR G I X

R I 2K R R AR K
2.2 %ﬁf‘"{x%ﬂfﬁﬁ’]ﬁ'ﬁ BRI

YR R S LS 706 B A B R
K 2 B 9224 i 7 78 7] IO X (400 ~ 700 nm)
R B AR E R M SR R AF AR Il 5HEM.

630~680 nm ¢ BLIE 4% 2K 3 W il . i 2 R
5 675 nm < Ak 5 W W g e S BT I3 BE R A%
B H 1R A KB, 7E 675 nm JF I B4 63 B9 B B R

BUTREAR . & 3 SRR 5 13~24 d 6% I 5t %
ARG L . B S T UL B A% R I I & R L 7E 550
F1 675 nm [T A 5 AR T .

=
X
5
]
4
400 500 600 700 800
P K /nm

B2 #fM1~12f13~24d/NEMRRLERFERE

0= ) s s
400 500 600 700 800
WK /nm
Fig. 2
0.15
(a)
0.10 | )
|
kv 0.05 a
e
4R WL /) W Y f
1 0 -i’&'",‘é'—'%‘ba" PN i
ijg 400 500 600|700 /7 800
-0.05} /
-0.10 } \.”/‘
—0.15L B /nm
Ca) [l [R] BT 2 Ca) 5 €
B3 #E#ME

Fig. 3

1~12 and 13~24 d of wheat leaf spectrum reflectance curve after inoculation
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Fig. 4 Correlation curve between spectrum reflectance,first derivative and

leaf chlorophyll content of 1-12 and 13-24 d after inoculated
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Table 2 Correlation coefficient between the leaf chlorophyll content and hyperspectral defferential index
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Table 3 Linear simulation equations between the leaf chlorophyll content and hyperspectral variables
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