34 3 Vol. 34 No.3

2015 6 SOYBEAN SCIENCE Jun. 2015
12 2 2 2 1
(1. 010021; 2. 100081)
: 10
“ ” ( PCA) ( LDA)
o : 13 10 6
;ZDD604  ZDD607 ZDD605  ZDD606
8 10 o
LDA 10 6 PCA 10 o
PCA 2
PCA o
: TP212; 8565. 1 :A DOI: 10. 11861 /j. issn. 1000-9841. 2015. 03. 0530

Comparative Study of Two Methods for Discrimination of Homonymous Soybean
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Abstract: Crop varieties with the same name brings a big challenge to genebank management as genebank managers should
secure that every variety being kept in the genebank is unique. In the present work we tested the possibilities of variety dis—
crimination by a non-destructive manner using electronic nose. The tested materials were 10 soybean varieties with the same
name ‘Mancangjin’ selected from the National Genebank of China. Their code was ZDD0376 ZDD0604 ZDD0605
ZDD0606 ZDD0841 ZDD0078 ZDD0607 ZDD0925 ZDDI1013 and ZDD1077 5 of them with high genetic similarity coeffi-
cient the other 5 with low genetic similarity coefficient. The head-space volatiles of these varieties were tested by a PEN3 e—
lectronic nose and the signals were analyzed using principal component analysis ( PCA) and linear discriminant analysis
(LDA). The 10 varieties were also discriminated by documentation agro-iraits. Agro-iraits clustering analysis showed that u—
sing 13 agro-iraits could only distinguish 6 varieties. Varieties ZDD604 and ZDD607 ZDD605 and ZDD606 were clustered to—
gether as there were 8 and 10 agro-iraits were completely consistent with each other respectively. So it was difficult to distin—
guish these two groups by documentation agro-iraits. The electronic nose signals that analyzed by LDA method could only di-
vided the 10 varieties into 6 categories. ZDD0604 ZDD0605 ZDD0606 and ZDD0841 which with high genetic similarity coef—
ficient were difficult to distinguish yet ZDD0078 ZDD0607 ZDD0925 and ZDD1077 which with low genetic similarity coeffi—
cient were easy to distinguish. In addition ZDD0376 and ZDD1013 were also difficult to distinguish. While using PCA meth—
od could distinguish all those 10 varieties clearly. Two varieties were selected randomly which the code were ZDD0376 and
ZDD1077. They were further used to verify the validity of electronic nose technology for identification of soybean varieties by
PCA method. The accuracy of the results was high declaring that the use of electronic nose-PCA technique is reliable in the
identification of homonymous soybean varieties.
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Table 1 List of the experiment materials
ID in this experiment ID in GeneBank Storage time Variety name Germination /%
1 7ZDD0376 2010. 07. 08 97
2 ZDD0604 2002. 05. 08 95
3 7DD0605 2002. 05. 28 99
4 7ZDD0606 2002. 05. 28 99
5 7DD0841 2002. 05. 28 99
6 ZDD0078 2002. 05. 28 100
7 ZDD0607 2002. 05. 28 95
8 7DD0925 2004. 01. 09 97
9 ZDD1013 2002. 05. 28 96
10 ZDD1077 2002. 05. 28 97
1.2
PEN3( Airsense) » PEN3
10 .
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Table 2 Sensor main applications in electronic nose
Sensor name Performance Volume fraction/mLem ~3
wic 10
WSS NO, 1
w3C 10
W6S H, 100
WsC 1
wW1S CH, 100
WIW H,S 1
wW2S CO 100
w2w H,S 1
W3S CH, 10
1.3
10 2
4¢g 100 mL 45 min 2.1
13 ( 1) 10
3o 0.2412 ~1.252 8
35 s 40s 0.2857~0.7857  ZDDIOI3  ZDDIOT7
° (1.2528)
I's/ 100 (0.2857) . 10
5s 400 mL*min 6 7DD604
65 s 25 ° ZDD607 ZDD605S  ZDD606 .
1.4 ZDD604  ZDD607 . NN
A A A A A A ; ZDD605  ZDD606 N N
N 13
NTSYS 2.1 10
SPSS 18. 0 o 4 90' 7%( 3) o
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Fig. 1 The diagram of the cluster result of the accessions using agronomic traits
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Table 3 The eigenvalue of correlation matrix in the experiment

Principal component Eigenvalue Difference /% Cumulative /%
1 4. 688 39.070 39.070
2 2.748 22.902 61.971
3 2.023 16. 858 78. 829
4 1.420 11. 833 90. 662
4

Table 4 Directory traits in the experiment

1 2 3 4
Character Prin. 1 Prin. 2 Prin. 3 Prin. 4
Seed color -0.097 -0.231 0.943 0. 086
Shape of seed 0. 964 -0.103 -0. 141 -0.070
Shape of leaf -0.028 0.947 0. 027 0.317
Growth determination -0.083 -0.186 0.918 0. 159
Pods determination 0.925 -0.089 -0.129 -0.159
Pubescence -0.028 0.947 0. 027 0.317
Flower color 0. 824 -0.102 -0.129 0. 062
Maturity 0. 889 -0. 086 0. 142 0.321
100-seed weight 0. 687 0. 626 0.278 0.051
Plant height -0.546 -0.122 -0.328 0. 689
Gross fat content -0. 805 0. 150 -0.050 -0.297
Gross protein content 0. 028 -0.634 -0.165 0. 695
2.2 (LDA) ZDD0605 .ZDD0606 3
2 10 . ZDD0604. ZDD0605. ZDD0606
10 o ZDD0841 4
90. 24% W5S 4
; 8.25% W2S
LDA o ZDD0078 .
98.49% 7ZDD0607.7ZDD0925.7ZDD1077 4
2 4
10 o ZDD0376
o ZDD0604 . ZDhD1013 o
2 10 LDA
Fig.2 LDA scores for 10 Mancangjin seeds
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2.4 PCA
2
ZDD0376  ZDD1077
7ZDD0376
c~d

3 10 PCA
Fig. 3 PCA scores for 10 Mancangjin seeds
o 4 a.b
a-b ZDD0376
6 3 o
ab ZDD1077 c~d ZDD1077
4 a.b PCA

Fig. 4 PCA scores for a b sample group

5 c¢.d PCA
Fig. 5 PCA scores for c¢.d sample group
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