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EARLY DETECTION OF GRAY MOLD ( CINEREA) ON
EGGPLANT LEAVES BASED ON VIS/NEAR
INFRARED SPECTRA
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Abstract; Visible and near-infrared reflectance spectroscopy ( Vis/NIRS) technique was applied in the early detection of
grey mold ( cinerea) on eggplant leaves while the symptom had not appeared. Chemometrics was used to build the early de-
tection model. In order to decrease the amount of calculation and improving the accuracy, principle component analysis
(PCA) was executed to reduce numerous wavebands into several principle components (PCs) as input variables of BPNNS
while the PCs plot of three primary PCs was failed. The performance of the BPNNS mode] is good with 100% recognition rate
and 88% correct rate. Thus, it is concluded that the spectra technology is an available one for the early detection of grey mold
on eggplant leaves while the symptom has not appeared and it provides a new method for the early detection of grey mold.
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Fig. 1 Reflectance spectra curves of infected leaves with symp-

tom and healthy one

B2 ETHT3 A ERE = 4ERER
Fig. 2 Clustering plot of the PCA model with the first
three primary PCs
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Table 1 PCs and reliabilities
B0 PCl PC2 PC3 PC4 PC5 PC6 PC7T  PC8
THAE(%) 95.829 3.660 0.231 0.082 0.043 0.021 0.018 0.016
ST TIEREE( % ) 95. 829 99.489 99,720 99. 802 99. 844 99, 866 99, 883 99. 899
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Table 2 The performance of models with different parameters

FHASH
! R 8 7 6 5 4
C R o R C R C R C R
£0.1 7% 85% 76% 97% 82% 94% 74% 85% 47% 50%
5 £0.25 76% 91% 76% 100% 85% 97% 76% 88% 56% 65%
+0.4 79% 100% 76% 100% 88% 100% 82% 949 59% 74%
£0.1 65% 79% 65% 79% 71% 79% 9%  91% 53% 59%
7 £0.25 76% 94% 68% 88% 76% 85% 88% 100% 53% 62%
+0.4 76% 94% 7% 91% 82% 94% 88% 100% 62% 79%
£0.1 62% 76% 74% 82% 68% 79% 74% 85% 50% 56%
9 £0.25 7% 88% 74% 91% 74% 85% 79% 91% 56% 65%
£0.4 76% 94% 76% 100% 82% 94% 88% 100% 65% 9%
£0.1 68% 88% 76% 85% 85% 94% 68% 79% 53% 59%
11 £0.25 74% 949 88% 97% 85% 97% 76% 88% 56% 62%
£0.4 74% 97% 88% 100% 88% 100% 82% 94% 68% 85%

E: o FREBEV A, CEREWRRE, R FRIAFIFE


http://www.cqvip.com

48 R M T GLASMGER AN T R RER B RIBT R 273

BALEA RAFHRIIACR , 258 100% BIIR B2 LK
88% HIIEHARE. YLHIT] W/ R4St BoR BEag LB
TERAESE AR AE 03 1 B B A W, S 4 i 1
AR DL TSR TR IR A T H SRR,

REFERENCES

[1]0’ Neill T M, Shtienberg D, Elad Y. Effect of some host
and microclimate factors on infection of tomato stems by
Botrytis cinerea [J]. Plant Disease 1997 ,81(1) :36—40.

[2]Putnam M L. Evaluation of selected methods of plant dis-
ease diagnosis [ J]. Crop protection, 1995 14(6) :517—
525.

[3]Fox R T. The present and future use of technology to detect
plant pathogens to guide disease control in sustainable farm-
ing systems [J]. Agricuture, Ecosystems and Enviroment,
1997 ,64(2) :125—132.

[4] XIONG Xue-Mei, JI Chang-Ying, Claudio M. Parametric
fuzzy neural network based on genetic algorithm configured
for plant disease prediction [ J]. Transactions of the Chinese
society for agricultural machinery( BEE ¥, i K ¥z, Claudio
Moraga. £ F 2 1L 18 1% M 4 P 4 G A o708 & LI 77
. KAL) ,2004,35(6) :110—114.

[5] Gémez H A, HE Yong, Pereira G A. Non-Destructive
measurement of acidity, soluble solids and firmness of sat-
suma mandarin using Vis/NIR-Spectroscopy techniques
[J]. Journal of Food Engineering, 2006,77 (2) :313—
319.

[6]HE Yong, LI Xiao-Li. Discriminating varieties of waxberry
using near infrared spectra [ J]. J. Infrared Millim. Waves
(f15, 20, FLELSh iR L A S R B, 4

SRR ) ,2006, 25(3) :192—194.

[7]Esteban-Diez I, Gonzalez-Saiz J M, Pizarro C. An evalua-
tion of orthogonal signal correction methods for the charac-
terisation of arabica and robusta coffee varieties by NIRS
[J]. Analytica Chimica Acta 2004 ,514(1) ;57 - 67.

[8]HUANG Min, HE Yong, HUANG Lin-Xia, et al. Discrimi-
nation of varieties of silkworm egg based on visible-near in-
frared spectra[ J]. J. Infrared Millim. Waves( ¥ 8, 5H,
HRE, % ETR-EOMEEEARNRERMES
TEMBIR. a5 EAKIEFEH), 2006,25(5) :342—
344 ,359.

[9]Kokaly R F, Clark R N. Spectroscopic determination of leaf
biochemistry using band-depth analysis of absorption fea-
tures and stepwise multiple liner regression [ J]. Remote
Sensing of Environment 1999 ,67(3) :267—287.

[10] Rencet A N, Nemeth J. Defection of mountain pine beetle
infection using landsat MSS and simulated thematic mapper
data. canadian [J]. Journal of Remote Sensing,1985,11
(1) :50—58.

[11] Bravo C, Moshou D. Early disease detection in wheat
fields using spectral reflectance [ J]. Biosystems Engineer-
ing, 2003 ,84(22) :37—145.

{12]Muir Y, Porteous R L., Wastie R L. Experiments in the
detection of incipient diseases in potato tubers by optical
methods [ J]. Journal of Agricultural Engineering Re-
search ,1982,27(2) :131—138.

[13]LI Zhi-Yong, KUANG Gang-Yao, YU Wen-Xian, et al.
Algorithm on small target detection base on principal com-
ponent of hyperspectral imagery [J]. J. Infrared Millim.
Waves(ZEE B, ERNE AR, %5 ETROGIEREE
BAr 4 BE/D BN EEDIR. a5 EREE
#),2004,23(4) ;286—290.


http://www.cqvip.com

