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Fig. 1 The sketch map of different layer in
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canopy and the leaf position in canopy
ASD FieldSpec
2, 350mm—2500mm, 3
T00nm 3nm, 1400nm  2100nm
10nm, . ) 1030—1400 31
S0cm i , i ( PAR) ’
0. 43m ( Q 17m") , Im « »
20 ( N 1 ,
) ’ 2 PAR 2 2
224 ’ ’
( 1+2 ). ( 1+2+3 )
3—4 1.2.3.4
3 ) 4 ( 1) ° , « 8” «
2 2 9507” R ,
2.25
5
1 ( PAR) : (%)
Table 1 The vertical distribution of photosynthesis active radiation ( PAR) in canopy Unit; relative value (%4)
8 9507
ON 2N ON 2N ON 2N ON 2N
1 32.8 295 44 2 45. 4 2.9 27.3 550 49 2
1+2 19. 4 5.6 20 8 19.3 2.6 10.7 26 7 233
1+2+3 13.0 3.6 14 ,l ]l~76 11. 6 7.0 16 9 137
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Table 2 The vertical distribution of leaf area index ( LA/) in canopy
8 9507
ON 2N ON 2N ON 2N ON 2N
141 3 320 3501 3.091 3.266 3 630 3 760 1.942 2.420
1+2+3 1Al 1 293 1. 362 1.776 1.878 1 89 1 %7 1.205 1. 502
141 1 524 1. 607 2.677 2. 828 2 029 2 102 1. 692 2.109
2+3 LAl Q 706 0. 744 1. 440 1. 523 1 257 1302 1.002 1. 249
141 Q0 236 0. 249 1.254 1.3 Q 570 0 590 0.927 1. 155
3 Al Q 145 0. 153 0.521 0. 551 Q0 530 0 %49 0.462 0.575
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Table 3 Vertical distribution of leaf total nitrogen according to leaf layer in canopy

(%)
Unit: 10mg. N/ g dried weight( %))

8 9507
ON 2N ON 2N ON 2N ON 2N ON 2N ON 2N
1 4 54 5. 02 5.10 5.33 425 4 8 4 2 5.27 5.25 5.51 469 5.03
2 39 4.5 4.70 4.73 362 420 4. 00 4.49 4.55 5.19 435 4. 44
3 28 353 3.50 4.70 310 28 318 3.47 3.48 3.99 314 2. 87
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Table 4 The vertical distribution of leaf Chl (a1 b) content according to leaf layer in canopy Unit: mg Chl g fresh weight
8 9507
ON 2N ON 2N ON 2N ON 2N ON 2N ON 2N
1 257 2.8 3.24 3.94 339 35 2. 48 2.26 314 3.79 353 3.70
2 23 2.4 3.30 3.10 327 2 46 22 1.95 2.22 3.37 2 69 3.04
178 1.8 3.25 2.72 290 24 1. 6 1.90 2.16 3.22 149 2.99
3.5 ’ | )
N ; ,
911 , ( 2.
Ll 352
(n.
. ) (
351 « ” ) (D1 (0 )s() 2
“ 7 ) )03 3 ) (4) (1+2+3) /3
, (5 PAR s(6) 1 /(1
( )\ +243) (7)) 2 /(1+243) (8 3 /(1
1400rm —1800nm ~ 1950mm —2300mm +24+3) (9 (2+3) /(1+2+43)

B

o



4 : 313

60 60
(@ ()
50 e ON- 1 J&2 501 wansss IN-| J2
o 40 —— ON-2 2 e 40T a4 -——2N-2Jz
LN s <
8 30 | ON-3 /7 30 | A — 2N-3 )
&5 5
X 20 ix{ 20 —
10 g [ V\‘w
0 L 0 L el 7
200 700 1200 1700 2200 200 700 1200 1700 2200
WA /om # K /nm
60 60
© )
50T rsones ON-1 B
S 40 | — ON-2J2
— —ON-3E2
% 30| =
&5 —
X 20 A "
10} w A
0 . .
200 700 1200 1700 2200 200 700 1200 1700 2200
WK /nm K /nm
2
Fig. 2 'The spectral response of leaf at different layer in canopy at anthesis
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Fig. 3 The comelation between leaf total nitrogen content at different layer and canopy spectrum at anthesis
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Fig. 4 'The comelation between leaf Chl( atb) content at different layer and canopy spectrum at anthesis
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The Vertical Distribution Characteristic and Spectral Response of
Canopy Nitrogen in Different Layer of Winter Wheat

WANG Ji-hua, WANG Zhi-jie, HUANG Wen-jiang, MA Zhi-hong, LIU Liang-yun,ZHAO Chun-jiang
( National Engineering Researdh Center jor Information Tedinology in Agriculture, Beijing 100089, China)

Abstract: 'The precision of quantificational remote sensing can be enhanced by tapping the potential of sensor, transfer
model and exact describing of the object. We think exactly of describing the object is the base of enhancing inversion pre-
cision of remote sensing. For this purpose, the vertical distribution of canopy nitrogen and Chl (a+b) status in winter
wheat were studied. The spectral esponse of nitrogen and Chl(a—+b) at different layer in canopy also had been ana-
lyzed. There appeared an apparent descending trend of nitrogen content from the upper layer to the lower layer. The ni-
trogen content of upper layer was higher than that of the middle layer with 13. 3% and 29. 5% between the middle layer
and the lower layer in the growth duration. At early stage, the nitogen content gradually increased with the ncreasing of
the nitrogen application. But there were stable nitrogen gradient between different layers. There appeared greater nitogen
content gradient at middle and latter growth stage and the gradient sharpening with the nitrogen application amount. The
vertical distribution property of Chl(atb) concentration was similar to that of the nitrogen. But there were greater gradi-
ent of Chl(a—+b) concentration than that of nitiogen cntent between upper and middle layer and less between middle and
lower layer. The amount of nitrogen application decreased the Chl( at-b) gradient between middle and lower layer, which
differ from that of nitrogen. Under the lower nitrogen condition, there existed significant reflectance difference among dif-
ferent layer at the red wavebands, the wavebands from 1400nm to 1800nm and from 1950nm to 2300nm. The reflectance of
lower layer was significantly higher than that of upper and middle layer. But there was almost no difference among differ-
ent layerwith affluent nitrogen application. There was apparent gradient distribution in different layer and appeared grad-
ually decreased from upper to lower layer at near-infrared platform. But the amount of nitrogen application didn’ t affect
the gradient distribution characteristics of spectral reflectance. Besides, the correlative coefficients between canopy spectra
and foliar biochemical contents of different layers were analyzed. The canopy spectral reflectance in different bands for re-
mote sensing of foliar biochemical contents in different layers were found, and the spectral reflectance is significant crrel-
ative with foliar Chl(a+b) content of middle and lower layers. Future work should involve giving more attention on the
method for multi-angle analyzing and establishing inversion model.
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