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Quantitative idenftification of stripe rust and canmon
stress on winter wheat: application of hyper-spectrum
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Abstract This paper studied the difference and bw of canopy spectral characteristics ofw nterw heat under condr
tons of stripe wst stress and conven tbnal stress by use of hyperspeciral remote sensing and nom alized vegetation
ndex(NDVI), Ixpvi The experimentwas carried out under the condition of the stripe rust thiough artificial inocu la
ton and water stress/ fertilizerw ater stress Furthemorg the siripe rust siress was dentified quantitatively by hy-
perspectral remote sensng A two-dinensbnal spatil coord nate was estab lished based NDV I and photodhem ical
reacton ndex ( PRI), lr, and all stress pontswere disp layed n the spatial coord nate F nall, the equation Iypyi
= 4 3245+ 0. 976 was obtaned and the ponts of the strpe st stresswere identified when the kpy1 of observa
ton pontwasmore than 4 324l + 0. 976 1t isverifed that the accuracy of the equation ismore than 70% . It -
dicates that the equatbn could offer a discrin nation standard for nversion of disease and a elm nation of pseudo-

n Hm ation.

Key words hyper-spectrum] strpe wst water and nitwogen stress quantitzation

: 2008- 07- 2% : 2008- 10— 16
“ 863 (2006AA 10Z203); (2006BAD 10A01 2007BAH 12B (2)
(1981- ),

; : , E-mail yellov star 06182 com



* 116°

17

; 30 ;
10 g
. , 1950 1964 1990 2002 4 :
60 ,30 ,26 B kg ) ,
(4]
(hyperspectral remote sensing) ,
’ 9 5
. ’ [7- 10]
1
11
1. %,
63 3mg/kg 123 4mg/kg 200m, 80m
12
2002- 2003 , 4 102m x47m (%),
“98- 100” , 30 kg /hm” \
(k)
(wO0) (nowo) ( , ;
B )9
15m, 10m,
13
“98- 1007, ,
’ 3_ 5 ’ ’
4 , (28 31 32 4)
14
5~7d , , ,
ASD ASD F eHdspec Po (350~ 2 500 m ) 350~ 1000 nm
1 4nm; 1000~ 2500 nm 2 nm 700mm  31mm, 1400~ 2100 nm 10
m , L 3m, 25 , 50 an
20 DN Gox
GI)\
R =——XR
Giw



6 : — < 117

21
[11]
2
[12]
.4 29 .5 8 - , 5 16 , 5 22
,5 28
[ 13] ’
? 1
’ =
051 \h‘ - %\’
08 f i S _
B T
’ ) \7 i g =0— Oy '
06F % Swno
Qs \'.\ ]
: N ) . . )
4A298 SH8H sHieH 5H22H 5 H28H
’ AT
(NDV I) INDV]: (Rg3() - R675 ) /(R830 + R675 ),
1 IV\I)\ |
T 1 Fig 1 Change ofly)y; wih growth period
NDVI )
for different tream ent
Iovi ( 1)
1 ? D) INI)\/ I
, S > S0 >Sw> Suo Inovi
) 0< Lpvi< 1 , Iovi s
[14], , 1 ’
1) ] D)
o 2
2) 2 2 °
2 2
[ 15]
22
5 ( PR I) Ipr:

B

Iovi = (R830— R675) /(Rgz0 + Rms) Ipr1= (R531 - R570) /(R53l + R570) el Kovi I



e 118 17

( 2), 2 Yoty il
, . 't L

06 F ¢

' 04 F \% ’ j:“”
| hovi>4.3244 40,976 V-\‘ wo

, 02: F° *°™

D) ]N])V | IPRI . L L 1 O- !
Fovie 4 324 % e+ Q 976 j. -0.15 -0.1 -0.05 II,R? 0.05
4 324 xIpz1+ Q 976 . 2
) 0o

Fig 2 Quantitative identification of different

stress on w n terw heatusing Ly, and Iy,

(1) )
(2) .
INDVI= 4 324[pn1+ Q 976 ,
INDVI 4 324[1)314‘ Q 976 N
’ ]U!\'VI IPRI

[1] , , , - []] . 2007, 27(9): 1911- 1814
[2] , , . [M]. : , 1989: 185- 186.
[3] , ) . [J. . 2006 15(6): 107- 113
[ 4] ) ) s []]. , 2004, 31 (1) : 119- 122
[5] ) . [J]. , 2005, 14( 4): 157- 162
[ 6] , , .. [ 1. , 2003 19(6): 12— 156
[ 7] , , . [J]. , 2006 15(6): 131- 137

[ 8]  ShibayanaM, M unakataK A. Spectroradimeter for fiell use V. Radianetric prediction of grain yields fr ripening rice plants [ J]. Japan
joumal of crop science, 1986 55( 1): 53— 59.

[9] HuangW J HuangM Y, LuLY. Ihversion of the severity ofw inierwheat yellov st using prop er hyperspectral index [ J]. T ransactions of the
Chinese Society of A griculural E ngineerng 2005 21(4): 97- 103

[10] , , : [J]- ., 007 27(7): 1362- 1366
[11] ) ) , []] , 2007, 30 (4): 78- 81

[ 12] ) , s []]. , 2004 27(2): 250- 255.

[ 13] , . M. : , 2003 27-28

[ 14] KennehM. Hyperpectralmix ure modeling or quantify ng sparse vegelation cover in arid envionments[ J|. Renole Sensing of E nvironm ent

2000 72 360- 374
[15] , . [M]. : , 1995 393- 396
[16] , , .. [M]. : , 2001



