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Predicting Model of Soybean Leaf Nitrogen Content by Leaf Reflectance Spectra
under Different Nitrogen Supply Levels
SONG Ying-bo

(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi 154007 , Heilongjiang, China)

Abstract: Through analyzing the relationships of nitrogen concentration in soybean leaf under different nitrogen supply levels
with spectral reflectance, the sensitive wave bands and prediction functions of soybean leaf nitrogen concentration were
worked out. The results showed that there existed higher significant correlations between spectra reflectance of four sensitive
wave bands (530,550, 890, and 930 nm) and the leaf nitrogen content of soybean. After compared with those four vegetation
indices, R® of the NDVI was the best and RMSE was the smallest. The corresponding prediction model established by vegeta-
tion indices of NDVI was ¥ = —323. 214 x NDVI* (890,530) +469. 9307 x NDVI (890,530) - 165. 021, the model was
suitable for estimation of leaf nitrogen concentration at different growth stages of soybean.

Key words: Leaf nitrogen concentration; Leaf spectrum reflectance; Estimation model

T, S R 3 A 3 0B O o B
BB B BT A e | PRSI
SRR PR AR AT WA
B K I PR 2 K O ik B 2 )
VU R K A A RS R
R, M 51 B S 078 e, 7 %2
B A P B 1 TR A U O B A
S LA 36 5 9 2 57 B £ B 1 0 2
N T EL T L Eue
UV FEAMEPIIEIRE . R RGE T
TR R A 0 SR B R BB | A

RIEiE It

IR T 2008 AF7E B R VLA Al Bl 2 B A A
SV A o s 1 < (S 7/ B NS A o=
146.29 mg - kg ™', 4 %W 145.96 mg - kg ™", HALH
236.78 mg - kg ' ,pH{H 6.5, GHLIE &t 4.7% , 4>
H0.22% , 405 0.21% , 424 3.63% , kKo 5
oy R E16,5 4 11 HEEF,10 A 13 Hilltsk,
KE B NO (it &0) (N1 (45 kg - hm™*) (N2

LA FEST T/NE N R F WA I HoE
TN R AR g S T LA S R R A G Y AR A
SR BICHEFE T A it S K T R B AR A ik
e A AR SRS HOLR R R KR,
ST REM R AR E R LM IE LW Tk

Y %8 B 89 :2010-04-06
ESTE R Fbr A 1R B3 H (WB08CO7) o

(90 kg - hm >, 4li%0) F1 N3 (200 kg - hm °, 4fi () 4
A NEIKIRKT 3 WEE 2 RNLHES] . ik
KX 0.2 hm®, ZUIE & Bl Ol IR 3R, 3 8 A6 3% Fh AT i
AT WINREK 3 W, Bk BR 2 0, HE A LT
KH .

TEE R RPN (1979-) 58 Wi+, W58 5 0] A AW & 3% o E-mail: hjsyb@ tom. com,



642 K TR ¥ 4 401
1.2 WEGHSH % i

e 03 SR FFR 40 3% 80 (A 8 0 5 ; UniSpec- °f
SC) JEHEAHEH 10 nm, AT 75 310 ~ 1130 nm g B mﬁj: +0
905 Bl P AT S W, 7E K B9 V4 VS RLLR2, @@. e
R3.R4 RS R6 R7 1 RS ifE 170052, 4 il i i, MRl o
e SE A RN K S 5 bR, FEAE /N AR 7E 10 BRAC 3 ad,
AR RTBE , % T [ 50RE 45 U 0 1A bR 18] 4 O 1) PViVS R R2 RS R4 RS R6 R ORS.
o RN LE1 A NN 5717 & 1 e Sl [T VA DA = R L | AABEAETFTAEHEGRSEHADT

[l R RE I AE 105°C F A& 20 min,80°C T 4T
YL S EaE e 2/ & i
1.3 #HEHHE

ST EHE B G ACR A S A AL, I 540 h
S5 3B, R Excel BEAT HERlECE 5347, 0 T 3k
B B 1 P 8 R 2 i e AU R RS A AR, 5
XA A W R S O I AT A O
Sy BT, TE BL SR 0 v ) — i SR I 1 S i B T
HEATAE R B IR, SR 5 W SR PR AR A

R B34 5K . U A8 8 15 %k RVI(RVI
= Nir/Red) ; 14— b Hi % #5 % NDVI(NDVI = ( Nir-
Red)/( Nir + Red)) ;22 {844 955 % DVI(DVI
Nir- Red) -5 4 — i # 45 ¥t RDVI(RDVI = (NDI-
VI x DVI)"?), Heh | Nir 28 7% 3T 21 41 % B 1 R 3
2 Red FRR LB ST %

2 ERE5HH

2.1 AEAREKEFTHREHRESE
XEARIN R G A JR & Rt AT F R
R R EFARFE . A1 ALH FEA R T A
[l 58K RR S A S — B Wi
V4 2| R2 gz iR R BL, B R4 ik fe i fEL, R4 LUS
TFHR TR Ja W B IR R KRB AR B AR I R AR
W SN RS SRR HH o BB R AR e AR o A
A LA N NO B N2t S50 e 4 o i
BRI e A e (R N3) 2% R R R
SUR MG ISR A . ARG RUK R R
SRS EAEN N2 > N1 >N3 >NO,
2.2 BEERERHIERHTEL

PL N2 it JE A0 27 451, 8 R VS R2 R4 HI R6
S 4 AR I BF 58 A [R5 BOG 35 3 &
ML Bh 25 (181 2) o 43R 400 ~700 nm JE i B
1 S 55 AR, X T RE A h SRR MR b
R AEHRFORWATE R ; KATE 553 nm 3 4%

o

s =H

Fig.1 Dynamic change of leaf nitrogen

concentration under different nitrogen levels
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Fig.2 Dynamic change of reflectance spectra

soybean at different times
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Table 1 Regression equation, determination coefficient and RMSE of reflectance
in different wavelength and leaf nitrogen concentration
LR E R BB 2 353 ] )5 75 RAE REL HIrm
Vegetation index Wave Polynomial regression equation Determination coefficient RMSE
R530/R890 y = -0.725x + 9.3674x - 24.293 R® = 0.8922 0.359
R530/R930 y = -0. 7122x% + 9.2278x - 23. 942 R* = 0.894 0.356
RVI
R550/R890 y = -0.8656x% + 9.5098x - 20. 122 R? = 0.8055 0.482
R550/R930 y = -0.8657x% + 9.5264x - 20.216 R* = 0.8143 0.471
R530/R890 y = -294.45x% + 257.44x - 50. 655 R* = 0.8142 0.471
R530/R930 y = 251.37x% + 223.77x - 44. 161 R* = 0.816 0.469
DVI
R550/R890 y = -291.68x% + 243. 18x - 45.071 R? = 0.7882 0.503
R550/R930 y = -255.472% + 216. 19x - 40. 13 R* = 0.7925 0.498
R530/R890 y = -323.212" + 469.93x - 165. 02 R* = 0.8985 0.348
R530/R930 y = -309. 58x> + 451.05x - 158.53 R* = 0.8952 0.354
NDVI
R550/R890 y = -231.28x% + 316.33x - 102.32 R* = 0.8148 0.470
R550/R930 y = -227.83x% + 312.08x - 101. 04 R* = 0.8225 0.461
R530/R890 y = -303.13x% + 339.36x - 89. 346 R? = 0.8392 0.438
R530/R930 y = -267.56x% + 302.39x - 79. 822 R* = 0.8358 0.446
RDVI
R550/R890 y = -274. 55x2 + 290. 6x - 71.21 R* = 0.7988 0.490
R550/R930 y = -252.61x% + 269.21x - 66. 067 R? = 0.8014 0.487

I 4 PR WS By A, NDVI Y R Ok,
RMSE /), Fiise 52 b= 77 # .
y =-323.214x" +469. 9307x-165. 021

x AT LA B AE 890 nm FIZL i Br #E 530 nm
F U — Fb AR B 48 %k NDVI(890,530) 5y hy 4k il it

R

®2 NDVIEMARSESTERXENTESN

Table 2 Variance analysis of multiple regression relationship in NDVI and leaf nitrogen concentration

AR YR Source of variation DF SS MS F Fo o5 Fy o
x [H[JH  Regression by x 1 7.4738 7.4738 43.141% " 5.99 13.74
x* [aJ4  Regression by x 1 3.2605 3.2605 18.821" "
B Deviation from regression 6 1.2127 0.1732
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