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NDVI value optimization and nitrogen content inversion of
maize leaf based on the high spectrum
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Abstract The Field Spec 3.0 spectrometer and Greenseeker were used to measure spectral reflectance and NDVI
respectively in maize leaf under different nitrogen rates. The NDVI was drew and optimized. The model was established
for inverting the nitrogen content in maize leaf and then the inversion accuracy was verified. The purpose was to
understand the feasibility of inverting nitrogen content of maize leaf at bell stage with the optimized NDVI value based
on the high spectrum. The results showed that there was significant positive correlation between the optimized NDVI and
measured NDVI and the nitrogen content of maize leaf (r =0.913 2*, 0.949 8" ). The inversion accuracy of the
optimized NDVI to the nitrogen content of maize leaf reached to a significant level (r=0.908 1" ) ,and was higher than
the measured NDVI. The optimized NDVI might determine the nitrogen content of maize leaf by speed measurement of

group,and provide new technology support to nitrogen nutrition diagnosis for maize, which had important practical role.
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Table 1 Basic physico-chemical properties of the soil for tested

HHLIT/ (g/kg) 2%/ (g/kg) HAA/ (mg/ke) B/ (mg/ke) B/ (mg/ke)
p
Content of organic matter  Total nitrogen Available nitrogen Available phosphorus  Available potassium
29.7 1.2 127.0 48. 3 180. 1 6.2

1.2 #HifEX

M K AR 2 5, A R AR AR
AR () S b . I %5 B - 2B 58 65 cm, #RFE 30 cm,
51 000 #k/hm® , [ 0] 45 B4 8 B AT .

1.3 REEAIE

i 6 At e b PR, 3 R E L D X
30 m*, K FHBE ML X 4 % 3, &b 3OS R it AR = 1
=2,

2 ABAEKIEEE

Table 2 Experiment processing and fertilizer application rate kg/hm?*
s WA )7 25 W P.O. Jilht K.O Jil it
Manage Fertilizing method Nitrogen application rate P, O; application rate K, O application rate
N1 FENE 0 80 100
N2 e 30 80 100
N3 He 60 80 100
N4 FEAE 90 80 100
N5 FEAL 190 80 100
N6 e il 225 80 100

1.4 BENERSH

F AL 2%/ Field Spec 3. 0 Ji# X (EE ASD
ANFDFEARFE AR SO IE T H 350 ~2 500 nm; R
FEE] B . Hh 350 ~ 1 000 nm % 3% 3% kE 8] Bl
1.4 nm,1 000~2 500 nm Y% R AL BF 2 nm; )G
JE PR . 350~1 000 nm JLEI N A 3 nm;1 000~
2 500 nm JL I N A 10 nm, Greenseeker {¥ #§ (3£

B Ntech 2 7)) o4 3 h 3@ &, Hop 20 o ok Be ok
(671£6) nm, T LLAMEIE B R (780 £ 6) nm, MGk
Yol 0.6 m, ¥ LU 8h i 44 B AL (SKALAR
SANT* ,fif2%),
1.5 FiEHEFERE

P[] 2K ek 23 i e 3 0 7E 6 K s WL T 3
(2013 4F 7 F 5 HOBEFEAE R ANE B, T KU E OIS



58 S R N

2014 4 55 19 &

DU BEAT I A I R JE L 10001200, S
AL IR S T B R B B ORE2 A 30 em &2
Ao BB RE X NI 10 0 BOFBE/E i
AN ST R I A AR S B AT AR U AR
R IE , IF B R4 B bR 0 0000 5 S5 2 DL S5 bR e .

M a8 GreenSeeker M & £ K & )2 i+ i NDVI
L AE BRI WD (2013 4 7 J 5 HOEHEIE I
BHRR 0 27 AR — A/ DX R B 5 0 5 17 &
Ko T8 R AT RE A AT 7 i 4 R — B AR R
B3 B 1k 321 B 8087 o8 I 5 45 SR 0 52 o) 3B 5 47 1Y -
BB AR A iz DX Ab 331 I 7 {8 76 I3 A rp R i
TRAFATERATHE B O IR B AT T KA )2
T 5 R4 50 cm,
1.6 EXMHRAEENE

R AR R R — o A R A
S B 3 A A E
1.7 NDVI ERIEE

NDVI{H 42843 4 2 Ff, 38 i3 FieldSpec 3. 0
ST S B 63 S 5 2235 A 4k NDVI A{E (i
FRNDVI HB1E, A= 1 f778) il GreenSeeker Y #%
B E 2 U NDVI A (R AR NDVT 7€ {8, 2
K 2 Fim)  H R KA K4 i an T
NDVI 84 = (NIR, — R )/ (NIR 1 +Rpin) (1
NDVTI & {5 = (NIR75 — R0 ) / (NIR7g0 + R0 ) (2)
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IRELIEDE 670 nm Kb SIS S A R 78 216U B
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Bl R AR SE S R ASD %4 Ab B K 1
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W72 T AN [l 260 A 45 1 R w1 30 5 2
Fr 6T R B 1 R U S AS ) A B 4
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550 nm Ab N1 4b 3% fz 565 248 35 3 ey 1 Ath Ak 21
S AT i 2 i i 2 o 4G 0 2 BT R R s 7E 750 ~
1 350 nm i Bl P9 N1 &b B 7 5 R 5 /0N, bl 25 it 20 i
SR |/t a2 R N S A o < I 2
1 450~1 800 nm {15 [ P Bifi % it 20 =t 1) 38 I o' 1% 2
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1 :N1.N2 N3 N4 N5 Hl N6 3 6 A4 A [] FE 10 i A b # it (243 514 0.30.60.90.190 F1 225 kg/hm? (P, Os H &

124 80 kg/hm? K. O FHE N 100 kg/hm?,

Note:N1,N2, N3, N4, N5 and N6 for six different basal fertilizer treatment, nitrogen application rate respectively

were 0,30,60,90,190,225 kg/hm?,P>0O;5 application rate were 80 kg/hm?,K,O application rate were 100 kg/hm?.
1 AEABERETEXRMNHXIEREE

Fig. 1 Maize leaves’ spectral reflectance under different N application
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W N1.N2. N3 . N4, N5 F1 N6 2y 6 47 [a] 5 A8 it A 4k 31, i 42 &=
A3k 0,30,60,90,190, 225 kg/hm?, P,Os; F & ¥ N 80 kg/
hm? \K,O J# ¥k 100 kg/hm?,
Note:N1,N2,N3,N4,N5 and N6 for six different basal fertilizer
treatment, Nitrogen application rate respectively were 0, 30, 60,
90,190,225 kg/hm?,P,O; application rate were 80 kg/hm?,K,0O
application rate were 100 kg/hm?. The same below.
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Fig. 2 Difference of maize leaf NDVI value

under different N application
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Fig. 3 Relevance of NDVI measurement

and NDVT calculated value
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Fig.4 NDVI inversion of nitrogen content of maize leaves
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