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Evaluation of Portable Crop Nitrogen Monitoring Instrument
Based on Rice Field Experiment

Liu Haijun Sun Chuanfan Cao Weixing Jiao Xuelei Xi Zhiren Xu Zhigang
(Jiangsu Key Laboratory for Information Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract

By using self-developed portable instrument for crop nitrogen monitoring, the information of rice
canopy reflectance spectra was obtained from the field experiments with two rice varieties and four
nitrogen application rates, and the rice plant was sampled from each plot for measurement of leaf nitrogen
concentration (LNC) simultaneously. The correlations and the quantitative relationships between LNC
and rice canopy reflectance spectra were analyzed, and the performance of portable nitrogen monitoring
instrument was evaluated. Results show that its ability in monitoring nitrogen is excellent, and its
performance is steady in field condition. Testing the correlations between LNC and canopy reflectance
spectrum of four characteristic bands included in the instrument, the correlations in the mono-band of
660 nm, 710 nm and 810 nm are all more than 0. 5 with a significance testing (p <0.01). During the all
growth stages, the coefficients of determination R” between LNC and spectral vegetation index ( VI)with
double-bands are more than 0.7, especially in the flowering and mature stages (R* >0.83). In the
whole growth period, the VI are significantly correlated with LNC, such as NDVI (810, 710 ) and
NDVI(710,546) , the determination of coefficients R” are 0. 804 and 0. 759.

Key words Rice, Nitrogen concentration, Monitoring instrument, Performance analysis, Field

experiment
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1.1 5igit

I T 2008 47 Fg 5L AR VLT i gk (AR
28 118°59", 4t £ 31°56") A7, fit il i A oy ol 45 B
14 F127 123, + 3w H +, AP S EN 1.61% ,
R 136 g/kg, A S Bl 10. 36 mg/kg,
RS & 82. 1 mg/kg, RIENERIFIZE R IR ER (N
TR 46.2% ) o PHOKAE SRR B 4 DNEER KR,
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385 2 202 WIS ) 6 Sk B S 2 TR A B ). O m,
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S S H AL IE .
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Tab.1 Formulas of vegetation index
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Tab.2 Dynamic changes of leaf nitrogen content under

different nitrogen levels

o Jite K - R AR &R/ %
2]
Jkghm TP RATH RN FEAEM MES
0 2.55°¢ 2.26% 2.06¢ 2.09¢
130 3.02°0  2.49° 2.27° 2.43¢
ﬁéﬂ 14 I b b I
260 311 2,93 2.55" 2.61"
390 3.37° 3. 14° 2.83" 2.77°
0 2.67%  2.28¢ 2. 10¢ 2.11¢
130 3.06%4 2,44 2.29°¢ 2.48°
27123
260 3.19*  2.87° 2.59" 2.67"
390 3.40° 3.07° 2.84° 2.77°
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Tab.3 Correlations between leaf nitrogen content and

mono-band spectra reflectance

Pok/mm BOWHD O BB ORI 2EEH
546 0.73"° 0.75°°  0.85" 0.37  0.36°"
660  0.15 0.60°*  0.73 -0.57"°-0.72""
710 0.28 0.49" 0.79 -0.58"°-0.82""

810 0.85"" 0.89"" 0.94"" 0.66"" 0.51""
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AR C R BB B R . BRI, E AR
DR B, 8 1, 810 nm [ S5 S5 S BR AR, AH 56
REEZ TR

X T2 A B BS540 A R W], 546 nm Al
810 nm P By I S 5 it i AR & A X R AL
W IEAE , 7E 660 nm F1 710 nm &b (¥ FH ¢ R ECh i (H,
X5 E A R SCEkE R — B, R R A R IEA
Bt 184 DB, BR T 546 nm DLAR, Hifth 3 4
PG5 A &M CHRE 0.5 ULk, &
710 nmAb ik 0. 82, H 4 A Be#fiE i 0. 01 7K1y
R PER S, X R T A AR RAT Y H IR 2R
BE /1o
2.3 BERHAXEEHETFAESENEEXR
2.3.1 RFEAEH Y

H 5 J2 S i s e ) R A A AR P S
SRR B ZERT R 4 A FORIEE AW
R, P B R OGIEE B S Z BT AR A )
RGN T, 18 5 32 A% s B30 R AR



9 1

RURGR SR L W (/R E NG i RN G RN 83

SED R T, T aE A A B 2 A i e R R, BE S
TE— 2 T L 1 0B S R A Y T, 1 e RS B
XA 48 2GR OB I AT R R B KRS AR
W RS20 T S B R B s R 1 DTk AT
SR T AR B G 4 R, R R 2 R AR R
SR R m AT RSN Oy TR AR R BA

I7 = 7 300 1A 1 4% A A R T S e R R Y
PURE Ty, P4 T B 0 i 4k L Ui 2 =l
2 A PRI 2R e R R SRS SR R £ 7
[ 75 6, 9 %0 1005 07 R R AT 5 25 R, A 3 B e
BER AT B AR T IR 2 A D AR B
i Y 03 7 B2 T LSBT, SR 4 iR o

R4 KBARNEEHMHAEEE )y SARAXEER » ZENEEXR

Tab.4 Quantitative relationships between leaf nitrogen content y and vegetation index x in different stages of rice

AE W I A 5L EYEp e RBR? T A o R 22
DVI(810,546) y =24.90x> —8.903x +2.971 0.714 0.193
N -n #j
DVI(810,710) y =1.284e!" 9% 0.707 0. 161
RVI(810,710) y =0.912¢" 2% 0. 838 0.189
1
DVI(810,660) y =3. 680x" %% 0.811 0.165
DVI(810,710) y =3.734x +0. 694 0.778 0.188
DVI(810,660) y=1.137¢"% 0.778 0. 143
DVI(810,710) y = —10.472% +15.92x - 3. 364 0. 837 0.203
FHAE
DVI(810,660) y = —10.44x> +16.56x - 3. 871 0. 860 0.211
NDVI(710,546) y =0.877e*81% 0. 626 0. 154
A
NDVI(810,710) y =4.330x"7% 0.580 0.166
‘ DVI(810,710) y= —133.4x% +76.52x - 9. 947 0. 898 0.147
JRA
NDVI(810,660) y = —74.66x% +80.92x - 20. 89 0. 854 0. 181
R4 Al A, 76 N —n B9 30T 1 2R R k.
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Fig. 1  Relationship between LNC and NDVI(810,710)and NDVI(710,546)
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