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Relationships Analysis between Cotton Chlorophyll Content, Chlorophyll Den-
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Abstract: Single leaf and canopy hyperspectral reflectance data were recorded at the key growth stages
in a cotton filed experiment with cultivars and planting densities level, at the meantime, cotton single
leaf chlorophyll content(CHL. C) and canopy chlorophyll density (CH. D. ) were tested in the labora-
tory. Utilizing multivariate regression method analyzes the correlation between hyperspectral data and
its CH. D. The results showed that the maximum correlation coefficients of CH. D occurred at the re-
flectance bands of 762 nm(Rcyp=0.8134** ,n=094); the highest correlation coefficients between the
first derivative spectral data and CHL. C, CH. D both occurred at band of 750 nm, based on the first
derivative value of band at 750 nm, the linear function model was established (Reur.c =0.7382* %,
RMSE=0.1831, n=66;Rcyp=0.9027** , RMSE=0. 3078, n=94). This research shows that chlo-
rophyll information of reflecting cotton growing status can be preciously obtained by using hyperspec-
tral remote sensing.

Key words: cotton;hyperspectrum; chlorophyll content;chlorophyll density;correlation analysis

IH 870 W BUR I BLE R M6 B A
JAGO RALEH /DERINEL A M E S H &R

R OG0 PR R AR BAR R R AR
ARPRBEREEENERFE, AARGIERE

BRI BAE 6B 7= 88 I AR R EOR LY
HRRFEEBRER . B EYH SR BRE
W 52 Wit RS, B A R b X R 4 o A7 2Bt R EE R
B9 B O, xd ik — 4R R TR A K L
HEAFEENE Y, HANSEN ZM 555 T/ %
RAERFESHEREEESTENHELEE,

U7 B HA: 2007-09-28
BT H:FEK B AP 3E 4 (30460060 Hl 30060039)

2 M BA B B 4, B TR DA AE
TE R 45 9 P ¢ 3 % S BROGE X T — )kt
R EGIE R (SAVI2) 5/ ERZ MM SR %
Bt s T B L TS A T AR, YODER %4
RITAWBEEAESHERTE. 2ATEBM
Kbk PR B F R B LT 730~750 nm Z

EEB A ESH1966-), 5 , Bl 8, wdw_agr@shzu. edu. cn



58 ERHE FOLEBEE SRR RS BEMHRE T E RS 369

1L 5 3 B R S A 5, Y b W A TR T 9 — B A 5
Hik 723 nm FE R REM CHL. C & KM X
RECH 0. 85" s RRINEE A MBS RFAZE
TR RS LR A E KA CH. D ;A KM
P R T X =M ARXEEY S CH. D HHXH
BRI — B4 Yeil 762 nm B9 RRAE B B, JF B
ST 762 nm FHOLERMES CH. D &Iy
BOERMS IR N 80. 61 s EFLEXM KA
B B i M — B il 5 i s R A B A 4%
REEHRT THREDR, E T R EHELHE
— B o i 5 i 3R B A 3 R (AL A A
BB . BRTA ARG R SRR
MHRERAEELPEDPE KB EREEY
o AR SCH A T AR A B9 2 B A R O T AHE B
XM SRR B 1B R E BB, RO E R
AR A SR B4R R B R

1 Ry
1.1 R38R

K TF 2004 —2006 4EFEA W T K2R 2 B H
R B 3G (44°20'N, 86°3' E) #E 47, R E R 0. 13
hn’ , /DX 30 m*, HIAE %5, 4 AR T AR
L #,30 cm+60 cm SEAETAE ., 24 FHLE
4,7 H 15 BT, R EEMF AH.

D2 FFh 4 K EFHEEEHRE, RARK
B, MM X EERNEI X, A8 SRR
FhEE 6 5.8 5, MEBEESIN N 18 T -
hm?.22.5 J7# « hm?.27 Fi#k « hm?f1 31.5 77
BE e hm®; (2) S IR HE, RASEEBILX
HHEEF ., AR IEE 1S GER) . HHHT
36 . FhHE 45.65.75.85.105/M135, %/
HEERER 21 AR« hm®*, R QM EHNH
Gy NI N NI 2 NI = o = = R
CHL.C.® 2 CH.D fy K2 5, 3 I % 5t 6 i
B4 i 26 BB, AR F R 6 £ oG T R B
B .

1.2 MRIHE

1.2.1 DEEWH. (DRSS 6 5
& .% FH%EE ASD Fieldspec FR 2500 &I Bf 456
TS AE BHE AN Y6 IS I Bl 350~2 500 nm, HiE X Ay
A3r3E# 350~1 000 nm 4 3 nm,1 000~2 500 nm
% 10 nm, #EREPLEH 11:30~14.00, % FE
BREBMEMN S TOR B A ERNREAR S, 2 37E
MR REN. R AN RE8. . REK
Bk AW 2 2 6 W 2R A AR AT AR
EL25 MG ERBELN T . BEEERERE
1 m, A3/ X N R )RR S K 10 &l

& EPWERE 0.2 s, AHSEE /R AiZ4
R R IE R SHE . ()M AN 6% 2 5T
TR 4 e, TS WHE) 1 A, S ke
WE S MTA GBS m T ERMN 10 cm &
B, BRI 5 FbiE MK, B4 E AN H 2
0.2 s,
1.2.2 AYEHWE. FEXEN 2 X BN LHE
AHREEHHREATIHEMSREE, A&
BEARY S R E RSN A EE,
1.2.3 4K & & # W ZF (Chlorophyll con-
tent, f#j# CHL.C, mg * g"). fTTHATZE & HIE
W7 X B 15 #RAAERY E2548] 4 RIFM 4T TRE B
15 e 1 R AR . EE 3 K. AL KL
BE+ B 50 %R AR 24 h, 724 60 ETT
WESMSENE &, BCFYHE TR & AR
A EMSEESE, I NS E % E (Chlo-
rophyll Density , &# CH. D),
1.3 #HHEAR
1.3.1 EHRHEH—BHS. o QD=
LoQair) —p(A1) 1/2AN

R L HENEENER ) Q) REEK L
B — Bl e . Ax BEK AE ARHEBE.
1.3.2 MHBRFECH.D, g m)=HFEF
EXPA R s E,

2 RBBFELN
2.1 MEMRFRHIERE

MEMFEREEE=YHEER, B
W 5T R BB TE R M B B B A KR . R
R, AR SRR CRFA T AR RE SRR
THMENF RS EEEEMN, TEXE]
ERFEHA/DLEE 1), MR ER X (400
~700 MM R FERFEREHHERFARNR
W&y, He 400 ~500 nm, 630~ 680 nm F
700~765 nm M ER B, B R 750~770
nm FMEBERFHRSHGESERLARIFNMEX
PP, MBS R OGS R SRR E EE M A
MR SR HER HE N EFTRES
BR K SEMEEEME S LT LR
B R,
2.2 WHEBERHEERMSESH CHL.C
1 CH.D x4

WE RSN, R B RIE K50 2,
HUfENFEMEERS>BEENERME,IF
Ui B 3% Fb 35 B (L 04k B A0 YR E A B MM
*H,



Mo %

20 %

350 550 750 950 1150 1350 1550 1750 1950 2150 2350 2550

¥ K/om
1 BIERM KAt %

Fig. 1 Cotton single leaf reflectance spectral curve
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Fig.2 Correlation analysis between the reflectance
spectral data and chlorophyll density of cotton canopy leaves
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Fig.3 Correlation analysis between the first derivative spectral
data and chlorophyll content of cotton single leaf
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Fig. 4 Correlation between the first derivative spectra data Fig.5 Correlation between the first derivative spectra data

at 750 nm and chlorophyll content of cotton single leaf
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