.3 ot ik
0 A

o5 o6 i
Spectroscopy and Spectral Analysis

g W Vol. 30,No. 3,pp715-719

March, 2010

AEERKFETERERLERFFFIES T

%’J\ 219 ?%%x9g&%ﬁ&9ﬁ 7%79 E/gf/'fijé

R AR Ml R T T S R A Al s b

=

100083

T A A e F 5 T 6 R AN [ A 1R 2 00 18 5 A R i R AR R AE . 234 T A TR 280K F R AT Lt

DR T2 G S A A 22 5 BTSSR R W] . ZAEMREAOLRIBE T B9S2 M, £ K AT DL DX J2 5 46 D 3% 76 4579

Wk iR A BEJSFRSL AR IR AKX B I ST S AR AR ik

A5 W WU SBI A T 6 6 T A T 76

22 A 2 I T, SR ARG SO [, R R UK SE . B 300 I it K S A B, I Sk 3 R T A
(430~450 1 640~660 nm) F K ik 2 Iz 5 i 28 52 T B HES . {H7E 550 nm BFIE 5T 3 Ry >Ry > Ry 5 W
W 300 i 05 it 0 X 4 9 J2 2 A5 %6 7 AT Do X A I8 g HL i e UK ST, L i e R e R IX 3 P o 3 I A R
BEFEAKR, R i b I AN S AR R AR K o AT T oK AR K ) TR A [ e UK 7 Ok R S 22 5, it

WEIN K AR B - 45 A S A T A B S R

KEER Lok ISR A b
hESZEE: 0657.3; SI5 X kAR A

]l

i

B AAE S RN R0 AR AR Y8 RS ARG B A
BT B, T RO B R TR A AT MR W 43 2 RORS AN it
JE 4R AL 3 i S AL R S o R AR Y SRR B0 5 0 8% T 0
YIMI e, BEOF TAEE ST KBEEDRA T — R 5 M 5.
1972 4F Thomas 2 & PEHARM & A &5 550~675 nm P K
() W B B 2R B FE AR OG . SEBR S & 5 BT B0 B % R A iR
ZNF 7%, VLAY ERE TR TT R PG L AT E . BORS A
A R W e R0 0. AL Abbas SRS T R K
HEAREF (N, P, K, Ca, Mg, )Pt T, ARREIM-H0FHH
IR A B 2R A AR, OGS RN R 2
FEAE 530 nm™ , B 5 Hinzman 2 58 7 /N2 R K E 5K
BT 2 G TE R A L IR AR T AT g R R )2 Ot
TR AN AR B AT FRE BT T KRR
BRI SERFST, FIH KRS . /NEE . oK% K IS oK TR
SRl AR E W AE 0K T B 6 R AE 2 00 X AR P g R
B AFEKFE. MBS LAY e SRS R T
WAMBEGE . I AR 5 RS AR WA XM, R % £
b AT T E SRR . i FEY R 2.
AF S R A g IR B T 63 43 B B R B AE Bt ik A5 B AT TR AS A

W B 2009-03-02, &iT HHB: 2009-06-06

DOI; 10. 3964/j. issn. 1000-0593(2010)03-0715-05

S A AR AR S8

AW S & TEHT 0 A At R K T oK 4% AR KT )20
TS5 AR Rt g 2 A AT AT R EOROR [ A K
5k J2 1 S 5 R AR AL RRAE . BIFSER [R]AE A K R A L IX
T J2 O 1 S 45 AR 1) 22 S LA B TR RK 7 R 2L 8 s KA
BAAGES  TOR I SR R A R AE B 2R L)
Fe Sy T o) 728 i A AR ol £ BE 4R S 4R

1 MRS Tk

BT 2008 4F 4~7 J A8 i [ ARl K2 b 52 50 ol
1. I AR P ELVRFHEFHRK 108 5EK, T
2008 4F 4 H 25~27 H L . #EFh . 358 DX 80 35 f A% (Low) |
1E % (Normal) F1 4 &5 (High) 3 AN Jiti 2 /K 3, 43 %1 g A HLHE
3000, 4 500 15 250 kg » hm ?; F &M% 750 kg « hm ?;
JRZ 300, 375 f1450 kg « hm™*, EAKXTF5H 9 Hi#, T
FERAKELGD ., R/ WG2) . mwla W (G3) . T2
1 (G FIVE S (G5) 43 51 k47 568 )22 6 3% B4 SR 45 i 4 %
kiRl

(1) I HE R 5

E oK R RGO 56 [/ ASD FieldSpee HH i 4@ 5
i (Analytical Spectral Devices, Inc. ,» USA) 47 % 4, H

ELTE: BHF 634D H (2007AAL102207) F1E 5 A SR F 2% 3£ 435 H (30871453) % i)

EE® N D
* 18 IR A

e-mail: limz@ cau. edu. cn

£L, 2, 1980 AR, H [ R OD R A5 85 TR A B i 2k

e-mail: honger102@163. com



716 i 2 5k 4B

30 %

B K E N 325~1 075 nm, &3 PE% 1 nm, K EH
T m D m MR, T B2F 10~ 12 IR 48 1 ) ok 4
KI5 20 B R 6 . RSk R W T, B R RN A
TR 30 em 24T, KRR & BRGNS 31T S B AR E
B RE WA 3 W, BOFBMEAE iz /N X G iE 45 4 .
(2) 2R B E
TR SR E S I SR A R L, BRI R
SRAE M AL 8 e gt B RE BRI E, FX4A 15
~17 B TN E . MR R BR IR, SR IRA), FRER 0. 4g
99 % NI /AK LB 2+ 1IRA W 25 mL 129 24 h, B
RS 3 W, DI S 2% 0 SR B, HREE OB H 43 ot ok B
T3 645 F1 663 nm AR A MG B, R AR (D3
BMREa, HgEEbAE. o flo, HIMAEMHZE DG
cT
c, = 12.72 Ages — 2.59 Agys
c, = 22.88 Agys — 4. 67 Aggs (1)

2 HiR5iHe

2.1 EXRAEKHEMEETUHE

B % TR AR K300 b U] RN R M kL TR R A R
RS TR T e gk 7 LA A k3, i 35.86 mg -«
L' AL 38.01 mg « L1, #EA B WU H B FEAR =
33.79 mg + L7', MG N EL W M R 43.46 mg « L7,
T Z 05 A RS B, BT TRk 3 i AR i et 4 R
Er A SR BEAR . LR AR A R B 5 AR T R R
W LA R LI E R BORE, A wl o okt R
MEE RSB AR R LB, ROR 7RI W O 2 4 RAR S
M. TRASEHEENZW, SaEwrt ik mssiEs T
SeEAEH AR . A AR B L, TS
o R R R AR, LT MR SR M R, s
K AR TR it KT R AT 43 T 45 R 2 BA L A TR] AR K 300 o4 B
it UK s i e R S B AH Y R
2.2 EXREKPBVERHMNHIETHIFE

B 1 s R AR TR K F T ok A K 30 5 2 496 3% il
2%, HPE 1) A WYEIX (400~700 nm) ik, B 1(b)K
WL AMX (700~1 000 no) il i 48 . BT . Tk E R
S AT LG X A . ATLLAN IR B R, H A A A E WO
LR RA—B, m T RN AR, 7 550 nm [}
VoI B ST 0 . R R ST R 0. 125 JFL 4P 750~1 000 nm
WAL N A A KR 2 B At % i 2R 2 BOR R AR, S
RBATF 0.35~0.7 ZIAl, #E— 00 k& KW )2 R0
HTEAE AT . A 1 PR, WNEBIIFG, o7 0 IX 5
ETE R GBS BT EROW WA G s RS AR W00 i
b, EWRH AL AR AR W ok . ORI T, FFAE
I 22 3R S AR UG T AR . AT 2T A0 X R A R TR
B, i 1) FraR, BG4V B3 s 15 i R )2 R
SR AE AT 2T A0 DX A B A K ) P AR R T 3 A R 5 L T R S R
B, m BTk B A, I\ O A BT AR, kT T AR
22 HAAS B [, HEARER S T RE . Horhos wl o 3z 4

PRG0S BN #2545 4 22 A I 4141 X R
55 ST IR B 2 ) R R 3 75— 2 38 S A OG IRR AB I .

0.147
0.12
0.1
0.08 1
0.06 1

(@) G2

Reflectance

0.04

0.02 T T .
400 500 600 700

Wavelength/nm

0.71 w tae .
0.6

0.5 1
0.4 1

Reflectance

037 £,
0.2 #

0.1+ T T 1
700 800 900 1000

Wavelength/nm

Fig. 1 Canopy spectral reflectance of corn
at different growth stages

(a): Visible band; (b): Near infrared band
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Spectral Characteristics of Corn under Different Nitrogen Treatments

SUN Hong. LI Min-zan® , ZHANG Yan-e, ZHAO Yong, WANG Hai-hua
Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education, China Agricultural
University, Beijing 100083, China

Abstract The canopy spectral reflectance and chlorophyll content of corn were measured and analyzed under different nitrogen
treatments. The trends of chlorophyll content were discussed based on different growth stages and different nitrogen levels. It
was observed that the chlorophyll content increased with the increase in nitrogen, and could be affected by the environment chan-
ges including the temperature, rain, fertilizer treatment and so on. The characteristics of canopy spectral reflectance indicated
that the canopy spectral reflectance changed significantly at different stages. In the visible region (400-750 nm), the reflectance
increased and reached the maximum until the shooting stage, and decreased subsequently with the growth progress. In near-in-
frared region (750-1 000 nm), the spectral reflectance climbed sharply. It increased from tillering stage to shooting stage first,
and then began to decline at trumpet stage and was raised again at anthesis-silking stage. At milking stage, the reflectance was
decreased again. There were clear distinctions of visible reflectance in different nitrogen regions. At shooting stage, with the in-
crease in nitrogen the reflectance decreased at chlorophyll absorption band (430-450 nm, 640-660nm). Investigating the reflec-
tance of the corn canopy under the different nitrogen treatment, it was found that the reflectance was higher in normal fertilizing
region than others in 550 nm, with Ryoma > Riow > Riuig. At trumpet stage, the canopy reflectance in low fertilizing region was
higher than others in the visible region. It was clear that the corn canopy reflectance of normal fertilizing region was the same as

high fertilizing region. The results indicated over fertilizing could not help increase the corn nitrogen uptake. The study provided
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the basic information of chlorophyll measurement based on spectral technology and could help to guide the precision fertilizer in
the field.

Keywords Corn; Spectral characteristic; Nitrogen treatment; Red Edge
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