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Using Hyperspectral Derivative Index to Identify Winter Wheat Stripe
Rust Disease
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Abstract: The canopy reflectance of winter wheat infected with stripe rust of different severities through artificial inoculation
and the disease index(DI) of the wheat corresponding to the spectra were measured in the field. The results shows that the Ist
derivative values increase in the green edge (500~560 nm) and decrease in the red edge (680~760 nm) with DI increasing. The
ratio of the sum of derivative within the red edge (SDr) and that within the green edge (SDg) has a good correlation with the healthy
or diseased crops 12 days before symptoms appearing. Therefore, the derivative vegetation index SDr/SDg can be used to identify
crops disease information effectively.

Key Words: hyperspectral; stripe rust; Disease Index (DI); winter wheat; disease identify

CLC Numbers: 0657.3, S127 Document Code: A Article ID: 1000-7857(2007 )06-0023-04
0
e ,1950,1964,1990 2002 , o
4 b 9
60 30 .26 14 kg, e o Carter P
. 2007-02-09
(JZ20050001-06) , (2005RS-3),
. 19 s s ; E—mail: lijing@ires.cn
( )y 19 , ,

; E—mail : cyh@ires.cn



J‘CMK

4@7
: L eview
Papers on Remote Sensing Monitoring
Science & Technology Review 2007 Vol. 25 No. 6 (Sum No. 228)
) 5 1.3
16 d 5 ,
Rinehart ™ / 5
b Y o [7J
700 nm, p'(A) =lp(As)-p(A:1))2A (2)
1400 nm 1930 nm ;Smith B A P (A ,AA
, 725 nm 702 nm A Ay o
o 2
, 690 nm 750 nm 2.1
b 1 9’
1 [879]7 ’
1.1 o
2005
) 1.4%,
63.3 mg/kg, 123.4 mg/kg.
100 m, 50 m,
8§ , 5 ,2 s §
’ kil
o :2005 4 18 17 g
,21d
1.2
1)
ASD FieldSpec Pro ,
10:30-14:30, , 1 DI
1.3 m, 25°%, Fig. 1 Reflectance of wheat canopy with different
50 cm, 20 , DI in milking Period
2y O 2.2
2 , ,
5 1 m? , m’ ’
20 , , 9 , 2 1
. 0% 1% .10% .20% 30% 45% .60% .80% 70 nmm
100% 1 725 nm 5 |5]O
3 ’ ’
, (1) (Dis- ’
ease Index, DI) ’ ’ g
9d
_ 2 (xf) ’ ’
DI(%)= i x100 (1) . 4,
x n 9.f (500~560 nm) (680~760 nm)
l6] R
4@7



J‘CMK

— [t R 53+ M

2007 25 6 ( 228 )

B
i 45 (mm

2 DI

Fig. 2 Value of 1st derivative of wheat canopy
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Changes of 1st derivative of infected wheat
with DI in red region
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