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Cluster Analysis and Evaluation of Garlic( Allium sativum L.)
Germplasm Based on Principal Components

CHEN Shu=ia ZHOU Jing SHEN Xiao-qing CHANG Yan—=xia DU Jun-na
MENG Huan-wen CHENG Zhi-hui
( College of Horticultural Science Northwest A&F University/ Key Laboratory of Horticultural Plant Germplasm
Resources Utilization in Northwest China Yangling Shaanxi 712100)

Abstract: The agronomy traits of 40 garlic cultivars were investigated based on the principal of numerical clas—
sification and the PCA( define) of 16 agronomic traits and 5 quality traits were analyzed. The scatter plot were drawn

based on the first 3 principal( PC) and the clustering analysis was carried out based on the genetic coefficients. The

28

first 7 PC accounted for 85% of variation among the cultivars. The top 10 cultivars were selected based on the princi-

pal component. The 40 cultivars can be classified into 4 groups when SM coefficient was 0. 14 on the UPGMA den-—
drogram. The clustering based on the 0. 07 ~0. 64 SM coefficients which explained the genetic relationship of 40

cultivars.
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Table 1 Names and sources of the 40 major garlic cultivars tested in this study
No. Cultivar Origin No. Cultivar Origin No. Cultivar Origin
1 15 29
2 16 30
3 17 31 31
4 18 32 32
5 2 19 33 33
6 20 34 34
7 21 21 35 35
8 22 22 36 36
9 23 37 37
10 24 38 solyeng
11 25 39
12 26 40 40
13 27
14 28
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Table 2 Principal component analysis of 16 quantitative characters

Principal components

Characters
1 2 3 4 5 6 7
Plant height 0.2741 0.2697 0.1336 -0.2012 -0.169%4 0.0730 -0.0415
Stem length 0.1731 -0.1652 0.389%4 -0.2434 -0.1529 -0.0018 0.1756
Stem diameter 0.1410 0.3323 -0.3560 0. 1835 —-0.1068 0.0324 —-0.2858
Maximum leaf length 0. 1898 0.3996 0.0179 -0.1840 —-0.3049 0.1122 -0.0359
Maximum leaf width 0.1375 0.4560 -0.2470 -0.1315 —-0.1045 0. 0060 -0.1537
Bulbs mean weight 0.3632 -0.0915 -0.0736 -0.0223 0.1149 -0.0489 —-0.0185
Horizontal diameter of bulb 0.3425 -0.1307 —-0.0461 -0.1129 0.2006 -0.0488 -0.0181
Hongitudinal diameter of bulb 0.3054 -0.0919 -0.1553 0.3141 -0.0141 -0.2124 0.1375
Sphericity index 0.1873 -0.0615 0.0798 -0.4416 0.3086 0.2090 -0.1924
No. piles of the garlic garments 0.0919 -0.2661 0.2192 0. 1290 -0.1366 0.3732 —-0.4427
Ratio of the outer garlic clove 0.0923 0.0272 -0.2669 -0.4332 0.2061 0.0692 0.4380
Horizontal diameter of garlic clove 0. 1452 0.2822 0.3617 0.1867 0.2738 —-0.3000 0.0698
Hongitudinal diameter of garlic clove 0.3054 -0.0920 —-0.1555 0.3139 -0.0143 -0.2126 0.1374
Mean number of garlic clove 0.0025 0.3241 0.4578 0.0509 0.2873 -0.1972 0.0071
Mean number of garlic clove 0.3502 -0.1694 -0.0451 0.0293 0.0559 0.0357 —-0.0585
Cloves Mean weight 0.3502 -0.1694 -0.0451 0.0293 0.0559 0.0357 —-0.0585
Soluble solids 0.1601 0.0459 0.2143 0.1218 0.0838 0.1039 -0.2919
Protein 0.1659 0.0242 0. 1495 0.0096 —-0.3443 0.0131 0.3358
Amino acids 0.0630 0.0507 0.0371 0.2546 0.009%4 0.5935 0.3604
Allicin 0.0222 0.2298 0.0593 0.2943 0.2399 0.4403 0.2209
Numerical value 6.9497 2.6438 2.2677 1.7220 1.6631 1.3603 1.2226
Total account 33.09 45.68 56.48 64.68 72.60 79.08 85.10
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Table 3 Coefficients of the first three principal components for 7 elite cultivars
Principal components
Code Name 1 2 3 4 5 6 7
18 7.6193 —-1.4383 0.0254 -0.2407 -0.0524 1.7835 —-0.5945
39 6.6080 1.3285 -0.7556 -0.8714 -0.7304 0.4872 0.4573
40 40 4.5827 4.2951 1.2876 0.4101 -0.0649 —-1.5557 1.1843
11 3.6524 1.0316 —-0.9427 -2.2286 -0.7220 -0.6422 -0.1669
22 22 3.2052 —-3.4277 -0.9281 -1.6508 3.3513 -0.6791 0.2229
13 2.2150 1.5027 -1.9718 2.9271 -0.6142 0.9301 -0.3189
12 1.0304 0.3606 0.7904 —-1.1545 0.1973 -0.0079 0.6899
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Fig.3 UPGMA dendrogram of 40 garlic cultivars on the basis of morphological markers
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