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Approach the action of derivative spectra for determining
agronomic parameters of cotton
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Abstract: The hyperspectral reflectances of the canopy, the third unfold leaves from the top of two varieties of
cotton were measured by a ASD FieldSpec Pro FR™ in field and indoor in different stages. The concentrations
of chlorophyll and carotenoid of leaves corresponding to the spectra were determined. The action of derivative
spectra for eliminating the influence of soil backgrounds and determining some characteristic wavelengths of
cotton was analysed and confirmed. With applying the derivative spretra to determining agronomic parameters
for cotton, there were the phenomena of displacement for their spectra of canopies and leaves. The leaf area
indices, fresh leaf mass, dry leaf mass and the chlorophyll contents were significantly correlative to the red
edge parameters (the position of red edge A,eq, the slope of red edge D, and the area of red edge Syq). This

indicated it was feasible to determine some agronomic parameters of cotton by the derivative spectra.
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H 29 AEER.

1.1.2 RE®E REHFIRKEZERBRHGH,RE
120°10°, 3t 45 30°14'. R XM /D K EH R A
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Fig.1 Comparison among the spectra of cotton canopy,
leaf and soil backgrounds (M2, Jul.30)

207
l.SL
1.0}
0.5¢

& JE canopy

0.0
-0.5¢

spectra/X107nm’

-1.0

P SH06F the second derivative

-1.5L

750 950 1.150 1350
Amm

220 .
350 550

M2 WEEEMTEERG—-G R IHOLELRE0M,7 30 H)
Fig.2 Comparison between the first and second derivative spectra of cotton canopy and that of soil backgrounds (M2, Jul.30)



20 # B R & XK ¥ £ # (B & B ¥ K

F25E

&, T MEFOCEET R AR ARKRBS EZR, 8
BERERBINENRE. A5, REOLELAL TEE
AR 63 P B R e A A — SR AR AE AL B (40
450 (G iE TN ) , X S A R RN AR E B IR YR
ENA TR E S &R R AW EE R P
LA RS BBMKE. B0, XTHE 1,287
0, G Y b B B R TR O T AE R B 04 A
B%H"2 nm.

2.2 BEMARENIDSY

221 REPAREH LUK E OHERGEM
e 20p ——06-18
£ sl a —— 07-23
; —n— 07-30
g Lor —— 0822
Z 14} —e— 09-02
B2} ——(09-29
[}

8 1.0

B

208

]

s 0.6

S

i 0.4

B

5 02 Y4
X 0.0 . . . \2

680 700 720 740 760

A/nm

Z131 8844 the red edge amplitude/x10°nm’

VHERABMBFLEZ —, CREGEHY R
AL T 41655 B (680 ~ 760 nm)ix — B 63 . M
FHIEMAHSEEER (1) AANE (X)L
B (680 ~ 760 nm) A — ¥ F BOGIE H A AE B Xt BE i i
K QUL EE(XHROAFE D,y) L IETEE (680
~ 760 nm) A —Hr FHOGIE OB KM ; (3) A G EE
(IR A EIR S,eq) :680 ~ 760 nm I — B S HOE
EHraEMER.

REER . WEBE GO EA “DE”
£(E 3), K& AT 718 nm 4, “KIE"FHK KX

Y
<
1

<
o0

e
=

0.4F

680 700 720 740 760
A/nm

E3 WELE). A (b) B (M2)
Fig.3 The red edge spectra of canopy (a) and leaf (b) for cotton (M2)
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Tab. 1 Correlation coefficient between the parameters of red edge of canopy and leaf

spectra and agronomic parameters for cotton n=48
apsY  HIKEYER BETEYE HHRE2 THEE HE R
w(Chl-a) w(Chl-b) w(Chl) w(Car)
red edge parameter ) map myL mpL WY I
Ared 0.389" " 0.086 0.531%* 0.492" 0.635"* 0.727"* 0.630"* 0.714** 0.536""
Dy 0.276 -0.020 0.436™ * 0.371" 0.511** -0.220* -0.305""* -0.244™ -0.153
Seed 0.336" 0.022 0.478" " 0.414™ * 0.537** 0.420"* 0.284*" 0.3%2"" 0.319""
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