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Table 1 Edaphic condition of Xiao Tangshan farm

ZHE £ 116°45', Jbek 40718
THERE/ (g kg™ 1.43
AUESE/ (g ke ™) 13.57

40. 51
62.22
43.74

HHRAR/ (mg - kg™!)
HEH TR/ (mg - kg™
HRPER/ (mg - kg™ D)

W 3 MHEEAE, 250K 0 kg « hm™? (CEHD . 120
kg « hm* GEER) . 270 kg « hm™ 2 GI B RO 4%, AR
50%. SYBENE 35% . MMEEAR 15%. F/AAESEHG A 30
HDLRWHIGU A 18 B, #BMIG A 1 DBUMEMH R HE
A EREERANEBK /N EER, 2B, RTPIRER
BiE—KE2RIFH, MBMBEkEE g . RS
HREASS, SEZIRE A o B, 30 s HERLA - i
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Fig.2 Average spectra of three samples with maximum O
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Table 2  Selected wavelengths by SMLLR results

4h 38 )5k FFIEB K /nm B RBRD
MSC 520, 570, 736 0. 77
MSC+—Fr % 530, 582, 660, 699 0. 88
MSCH —Fr 3k 530, 582, 660, 704 0.86

JIEEAIE B K R, MSC, —Br 28, — K38
Heixt R SMLR #5512 .

y1="—1.282—18. 300520 +18. 987570 +21. 967735 (1)

y2=4.629—183. 105253 1460. 36955 +198. 401660 —

67. 6251699 (2)
V3 =4, 614_155. 068I530 +449 4131532 +370. 5151660_
61. 1191704 (3

FH A B AR o 000 4 A A 0 47

PLSR H1 SMLR Hiill 52038 i 04 2 & B SR 5 1
WHE A RBU(RY) . K IEH H R 2 (RMSEC) & Hifll ¥
F IR (RMSEP) 45 BiEMT .

2 HFERHIE

1 120 A RBEAR Y, 90 MEAAERBIEREA, 30 1MEH
BURER , BRI RS BT Bk, B/ MEAR
WK 3, RIEMMBIM A BEBA B, R K T
WER AR, PIRAE R,

Table 3 Statistics for sample measurements

BXE Be/ME HE i

BH RER /(mg+g™!) /(mgeg™") /(mg=g™') /(mg+g™")
BREEA 120 4. 620 1. 118 2.736 0.724
BIEREER 90 4. 620 1. 217 2.763 0.728
HlEA 30 4. 254 1.118 2.709 0.726

# 4 FiF 5 £ PLSR M SMLR Ffh oy 47 e pigk
B R. AR 4R S FIRNERE, RA SMLR g%
BRI TR A PLSR Fk g, Bl REEmE X7
0.79, RMSEC, RMSEP {f fl 2 H 5 8/), MBI FEHEE.
MSC 454 S8k # 77 #:19 SMLR BRIBUR B, KIE
PSERB(RD) K 0. 82, HilligkE RE(RH 0.79, RMSEC
1 0.69, RMSEP % 0.71, & 5 # 6 R ETF MSC &4 K
FHALF M SMLR BERIEE R, R FHFE B K 530, 582,
660 F1 704 nm, ZZMEFE LR BLBHERR . LR A KRB X
H, ZEREREM A FEE— SR EEE, mnREmKEes
BERW . MR AR FR A0 M % . MSC AT IR th TR S
BE I3 A AN 3 5 B SBORE K /AR TR 77 A 1 B o LB 1S R R
FEIERIHBR G B BB, AT SRR Hof i 21
T, AHERE, NTESEENER,

AR A A T R BRI AR S, BT T

Table 4 Prediction results with different
reflectance using PLSR analysis
PLEL 1y 7S R? RMSEC RZ RMSEP
MSC 0. 80 0.68 0.63 0.70
MSC+— B4 0.76 0.71 0. 66 0.77
MSC+ B 5% 0. 95 0.71 0. 60 0.78
Table S Prediction results with different
reflectance using SMLR analysis
Ly RZ RMSEC R: RMSEP
MSC 0.77 0. 66 0.63 0. 69
MSCH—Br 5% 0. 80 0. 69 0.72 0.71
MSCH+ "B 8% 0. 82 0. 69 0.79 0.71
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Fig. 5§ Calibration between reflectance and chlorophyll content
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Fig. 6 Validation between reflectance and chlorophyll content
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NER R RS R BINREE .
3 % i
AT 120 A~/p 2 of i £ 5 FH PLSR F1 SMLR #fh
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BHISEHF TR A PLSR h ki,
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Measurement of Chlorophyll Content in Wheat Leaves Using
Hyperspectral Scanning

HUANG Hui, WANG Wei, PENG Yan-kun* , WU Jian-hu, GAO Xiao-dong, WANG Xiu, ZHANG Jing
College of Engineering, China Agricultural University, Beijing 100083, China

Abstract The objective of the present research was to evaluate the potential of hyperspectral scanning as a way for nondestruc-
tive measurement of chlorophyll content in wheat leaves, which can indicates the plant healthy status. One hundred twenty sam-
ples were randomly picked from Xiao Tangshan farm. Ninety samples were used as calibration set and others were used for veri-
fication set. After capturing hyperspectral image in the range of 400-1 000 nm, the chlorophyll contents of samples were meas-
ured immediately, Four different mathematical treatments were used in spectra processing in the wavelength range of 491-887
nm: multiplicative scatter correction (MSC), first derivative correction, and second derivative correction. Statistical models were
developed using partial least square regression (PLSR), and stepwise multiple linear regression (SMLR) analysis technique. The
results showed that the best calibration model was obtained by PLSR analysis, after processing spectra with MSC and second de-
rivate, with a relatively higher coefficient of determination of calibration (0. 82) and validation (0. 79) respectively, a relatively
lower RMSEC value (0. 69), and a small difference between RMSEC (0. 69) and RMSEP (0. 71). The results indicate that it is

feasible to use hyperspectral scanning technique for nondestructive measurement of chlorophyll content in wheat leaves.
Keywords  Chlorophyll content; Hyper-spectral; Nondestructive measurement; Wheat
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