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Table 1 The correlation coefficient between the leaf nitrogen content and the spectrum reflectance

/ nm 350—670 671—819 820—1140 1141—1300 1301—1700 1700—2100 2100—2500

(n —0.05 —0.03 0825" " 051" — 04518 —0.3215 —0. 2047

T 0.0s, 17):0- 456 (ool 17):0 575
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Table 2 The regression equations between the leaf nitrogen content and the spectra reflectance

/% (R
(820— 1140mm)
P p=35 8412x+ 1. 9519 09132
(x, %) /e 1/ 0=—0 0049x+ 0 0566 0 7814
InP hOe=0 1688x+2 598 0 %57
e p=—1 6081x+51 22 0 6154
(x, %) /0 1/ =0 0011x+ 0. 0181 0 6879
In@ InP=—0 0415x+3 966 0 6647
e 0=—13 9018x+ 54 915 0 8012
(x, %) /e 1/ 0=0 0038x+ 0. 0091 0 7568
In@ ho=—0 1218x+4. 1777 0 9325
e p=6 1315x+ 19 13 0 9789
(x, %) e 1/ 0=—0 0057x+ 0 0427 09127

InP he=0 1877x+3. 0916 Q 9345
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Table3 The correlation coefficient among the biochemical components and dried biomass indicators at reviving stage

LTN LCHL ISS LS LWC LAl IDW SDW PDW
LIN 1

LCHL 0.156 1

LSS —0R3* "  —0 134 1

LS 0.1% —0 204 —0. 244 1

LWC —0 184 —0.331" 0. 087 0.273 1

LA —0.301" 0.3%" 0. 195 0.188 0.09 1

LDW —058" " 0 152 0360 " 0.09 0. 261 0.936" 1

SDw —0.012 —0213 —0 323" 04%"" 0512"" 0.533"" 0533 "" 1

PDW —2283 —0 05 0. 006 039" 0#8”” 0.827" " 0.8 "" 08 "” 1
LIN— ; LCHL— s LSS— s LS— ;s LWC— ;

LAI— ;s IDW— ;s SDW— s PDW— ().

(005 05) =0 30G 7101 05=0.35L
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Table 4 The regression equations between the leaf nitrogen content and other indicators at reviving stage

(x, %) (3. %) (R2)

y=—6 873x 50 068(3. 0< x<<4. 0) 0 7864
=3 6329x— 7. 6274(3 0<x<<4. 0) 0 758

y=0 0116x+ 0. 6714(3 0<<x<4.0) 0 8e4
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Table 5 The correlation coefficient among the biochemical components and the dried biomass indicators at jointing stage

LIN LCHL LSS LS wc LAl Dw SOw PDW

LIN 1
LCHL 0.238 1

LSS 0365 " 0 022 1

LS 0. 026 0 288 —0. 212 1

LwC 0418 " —0 199 —0.44 " 0.139 1

LAl —0.017 0 186 —0.420"" 0.233 0397"" 1

ow —013 — 0 064 —0. 189 0. 266 0. 103 Q 259 1

SDwW —0.0% —Q 287 0. 012 0. 008 0. 187 0. 29 0.827"" 1
PDW —0.121 —Q 165 —0. 109 0. 165 0. 14 Q0 284 090" " 0940 " 1

T(05 95 =0 300 7001 05)=0.351
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Table 6 The regression equations between the leaf nitrogen content and other indicators at jainting stage

(x, ) (3. %) (R?)
y=2 T8x—9. 379(4 0< x<5 0) 0 8025
y=1 TOLx+ 66 9B(4 0< x<L5. 0) 0 %62
y=2 0786x+ 68 408(4 0<x<5.0) 0 8421
3.23 324
. , 9 10. 9 ,
e, 7 N N N N
. 7 , . 10 ,
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Table 7 The correlation coefficient among the biochemical components and the dried biomass indicators at grain filling stage

LTN LCHL LSS LS wc LAl DWW SDwW PDW

LIN 1
LCHL 0.2% 1

LSS Q704" 0.648" " 1

LS 0. 086 0. 9 —0. 169 1

we 0393"" 0.502" " 0.415"" 0.075 1

LAl 0.22 —0 263 —0. 144 —0.17 0. 066 1

ow 0367 —0 078 0. 23 —0. 115 0. 055 0.947" " 1

SDwW 0.314" 0 083 0. 169 —0.287 Q0 0.563" " 0.674"" 1
PDW 031" 0 044 0. 139 —0.258 0. 055 0710" " 08147 098" " 1

(005 95)—0 30Q (g0 05=0.35L
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Table 8 The regression equations between the leaf nitrogen content and other indicators at grain filling stage

(x. %) (») (R?)
(%) y=—1 1723x+9 8327(4 0< x<5.0) 0 7968
(%) y=—10.998x+ 134. 65(4. 0< x<<5.0) 0 8521
(g y=3 3532xF21 324(4 0<x<<5.0) 0 7968
(g y= 12 535x+ 108. 21(4 0<x=<<5.0) 0 8567
(g y= 15. 888x+ 129, 6( 4. 0< x=<5. 0) 09124
9

Table 9 The correlation coefficient among the biochemical components and the dried biomass indicators at ripening stage

LIN LCHL ISS LS 19/ LA IDW SDW PDW
LIN 1. 000

LCHL 0592 1 000

LSS 0.126 0.535"" 1. 000

LS —0.345"  —038° —0314" 1. 000

LwC 0.576" 0.510" " 0.616"° —050"" 1. 000

LAl 0.197 —0212 —0383"" 0.023 0. 066 1 000

Dw 0.305" —0207 —0449°° —0.0m32" 0.035 0.947" " 1. 000

SDw 0.274 —Q0m8 —039"" —032"" 0.050 0.563" " 0.674"" 1. 000

PDW 0.302" —0065 —043°" —02% 0.055 0.710" " 0.814"" 0978"" 1. 000
Faosos —0.300 70 o =0.351
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Table 10 The regression equations between leaf nitrogen content and the dried biomass indicators at ripening stage
(x. %) (») (R?)
/(mg/ ) y=1 968 x—2. 6386( 1. 0<< x<<3. 0) 0. 8120
/% y=—6 0B68x+ 27 481(1. 0<< x<3 0 0. 7687
/% y=4 4283x+ 57 371( 1 0<<x<3.0) 0. 7435
/% y=3 204 x+55 324( 1 0<< x<3. 0 0. 8432
/g y=15 996x+ 14 868( 1 0<<x<.3.0) 0. 7543
/g y=19. 511x1+98 616(1 0<<x<<3.0) 0. 7612
N . 1
3.3
. 11 ,
11
Table 11 The correlation coefficient between the leaf nitrogen content and grain quality indicators
0.5265 " 0.4940 * ~ 0.2343 —0.0114 —0 1540 —0.0351 —0. 1253
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Photosynthesis, Evapotranspiration and Net Primary Production in

The Inversion of Leaf Biochemical Components and Grain Quality Indicators
of Winter Wheat with Spectral Reflectance

WANG Ji-hua, HUANG Wen-jiang, ZHAO Chun-jiang, YANG Min-lma, WANG Zhi-jie
( National Engineering Research Centa for Information Technology in Agriaulture, Beijing 100089, China )

Abstract:  'The field spectra reflectance data selected at key growth stages of winter wheat were analyzed. It indicated
that the wavelength bands related to leaf nitrogen content selected by regression equation located at 820—1100nm and
1150—1300mnm. The pwoper spectrum reflectance form should be established for donating the spectrum reflectance and
leaf nitrogen content at different growth stages. The proper forms were as following: the regression equation of derivative
form at reviving stage, and the recipocal form at booting stage and the basic form at ripening stage. The results showed
that there were wbust correlations between leaf nitrogen content and other leaf biochemical constituents, dried biomass in-
dicators and grain quality indicators. The regression equations between leaf nitrogen content and other leaf biochemical
constituents, dried biomass indicators and grain quality indicators were established. The predictions of soluble sugar con-
tent, leaf waler content, stem water content, leaf starch content, leaf dried weight, plant dried weight, and LAl eic. by
leaf nitrogen content were feasible. It has very significant level among grain protein, diy gluten content and leaf nitogen
content at anthesis stage, and no significant correlation of leaf nitrogen wntent and other grain quality indicators. So it is
feasible for forecasting the grain protein and dry gluten content by leaf nitrogen content data acquired by remote sensing.
Key words: hyperspectral data; leaf nitiogen content; biochemical component; grain quality



