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FE . R T AR DA RE (FTIR) 256 0 50 430 19 2 0 U 2 W ik LU i A i
# G R RE A FTIR BE 808 , R B A I 9032 AR 38 Fisher 28 P ) 5] o D0 7 <7 ) SIS A0 | bt o ) o 1 28 o 26
R IR I N HEA T2, BLER T R [RGB RN [R5 31 S 50 LA B Bk 6 0 311 48 A 222 37 40 3] R R s 5 8 i 11
FURNRA . G5 T FTIR B0 095107 43 B 68 88 47 112 W A o520 905 0 A S Fo0s S 28 531, DA 48 1 800 ~
1200 em™ i) — B SFEOCEERRE 2y H S48 AR 1712 W7 I RUR B4 R Unexplained variance 7 25 31 51l 5 %55 4L 3
T2 | IEB AT R, 0 93. 1% ;2R FH Wilks” lambda 328 45 31 51325 %155 R 28 S8 i, IE B3R 91.8% ,,
FTIR e AR SH 53 r ik AL &, vl e G U E S W e — Fh R 5 A7 1 ik
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Diagnosis of diseases and pests of broad bean by Fourier transform infra-
red spectroscopy combining discriminant analysis

LIU Fei', YANG Chun-yan', XIE Jian-xin’
(1. Depariment of Physics, Yuxi Normal University, Yuxi 653100, China; 2. Department of Chenusiry, Yuxi Normal University, Yuxi 653100, China)

Abstract: To establish a method based on the fourier transform infrared spectroscopy (FTIR) combined with step-
wise discriminant analysis to diagnose the types of diseases and pests of broad bean, the spectral characteristics of the leaf
samples attacked by diseases or pests were analyzed using the discriminant model based on the Fisher linear discriminant
criterion. The discrimination effectiveness was compared for the range and level of spectral data, as well as the 5 discrimi-
nant indexes used for developing discriminant function. The results indicate that that the discriminant analysis based on FT-
IR could diagnose the type of diseases and pests and the category of pathogens of broad bean, and the first derivative spectra
data in the range of 1 800—1 200 ¢cm™" should be selected as the discriminant index for best discrimination effectiveness.
When dealing with the type identifications of diseases and pests of broad bean, the Unexplained variance method of stepwise
discriminant analysis should be used, yielding a 93. 1% accuracy. The Wilks’ lambda method was better for the categori-

cal diagnosis of pathogens, yielding a 91. 8% accuracy.

W3S B HA.2014-11-09 As a simple and convenient method, the FTIR combined

HETE. BEARBEEETH (21465024 ; ZHE XTI H with discriminant analysis is capable of detecting the disea-
(2013Y480) ses and pests of broad bean.

TEERA N K1974-) B mmEIiI A B+ Bl HZ, FENE Key words: fourier transform infrared spectroscopy ;
L ANERE AT IESE . (Tel) 13987701535 ( E-mail ) discriminant analysis; broad bean; disease and pest; di-

yxtelf@ 163. com agnosis
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Table 1 Name and category of pathogen of each sample
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Fig.1 FTIR spectra for healthy leaves and diseases and pests-

infected broad bean leaves
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Table 2 Discriminant analysis of the category of diseases and pests of broad bean based on different range spectrum

YIZRAEA ] )

P A T

i R SR
(em™) HH AR (%) A AR Edg(%)  EWE(%)

1 800 ~950 60 0 100.0 50 11 78.0 90.0

1 800 ~1 200 60 1 98.3 50 9 82.0 90.9

1 800 ~1 500 60 9 85.0 50 23 54.0 70.9

1500 ~1 200 60 0 100.0 50 15 70.0 86.4

1 200 ~950 60 1 98.3 50 14 72.0 86.4

2.3 ARRANWLAM R IENESHBEEMERH
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Table 3 Discriminant analysis of the category of broad bean diseases and pests based on different level spectrum

N ZRAEAS )

PAE A T

Hpme S5
HH LI EHF (%) e PR Edg ()  ERE)
A/ St 60 1 98.3 50 9 82.0 90.9
— B HOCE 60 0 100.0 50 8 84.0 92.7
ZHr RO 60 0 100.0 50 21 58.0 80.9
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#EHE Mahalanobis distance J7 720, FU (F#f R i A%,
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Table 4 Discriminant analysis of the category of broad bean diseases and pests based on ways to choose discriminant indexes

. St IR T WEAHEA O T
FIRIRARE WA wn g F owm e TRE POEGk (O

Wilks’ lambda 1 60 0 100 50 8 84.0

2 60 0 100 50 8 84.0

3 60 0 100 50 15 70.0

4 60 0 100 50 10 80.0

5 60 0 100 50 9 82.0 80.0 90.9
Unexplained variance 1 60 0 100 50 5 90.0

2 60 0 100 50 5 90.0

3 60 0 100 50 15 70.0

4 60 0 100 50 11 78.0

5 60 0 100 50 2 96.0 84.8 93.1
Mahalanobis distance 1 60 0 100 50 13 74.0

2 60 0 100 50 12 76.0

3 60 0 100 50 16 68.0

4 60 0 100 50 17 66.0

5 60 0 100 50 9 82.0 73.2 87.8
Smallest F ratio 1 60 0 100 50 13 74.0

2 60 0 100 50 12 76.0

3 60 0 100 50 16 68.0

4 60 0 100 50 12 76.0

5 60 0 100 50 9 82.0 75.2 88.7
Rao’s V (R=0) 1 60 0 100 50 6 90.0

2 60 0 100 50 8 84.0

3 60 0 100 50 14 72.0

4 60 0 100 50 22 56.0

5 60 0 100 50 15 70.0 74.0 88.2
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Table 5 Discriminant analysis of the category the of pathogen of broad bean diseases and pests based on first derivative spectrum
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