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Abstract; In this study, phenotypic diversity and classification of 212 aceessions of garlic germplasm in China
were studied based on morphological traits by methods of clustering, principal component analysis, and correlation a-
nalysis. The results of principle component analysis indicated that 8 component factors could represent 29 characters
related with plant growth and development, germplasm characters,and yield composition. The cluster results showed
that all the resource could be divided into 2 groups and 5 sub-groups. To avoid the overrating effect from qualitative
traits , principal component analysis of quantitative traits related to bulb yield showed that the cumulative contribu-
tion proportion of the first three components including bulb weight, diameter, weight and clove number was up to
74.83% and could be the most important traits affecting bulb yield. All accessions of garlic germplasm were divided
into 6 groups according to yield and the analysis of principal coordinates. Moreover, three accessions yielded above
15 t/hm* were selected out.
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Fig.1 Geographic distribution of 212 accessions of garlic germplasm
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Table 1 Basic statistic information for 21 traits of garlic germplasm

B Ak S YNI] e/ ME e P = bR 22 5 5 R ZRERREL
Quantitative traits Max. Min. Range Mean = SD (% )CVv H'
Bk (em) Plant height 90. 50 27.50 63. 00 58.19 +9. 64 16. 56 1.41
PRI (cm) Plant width 70. 10 9.01 61.09 35.82 +12.24 34.18 1.45
K (em) Leaf length 74. 00 1.84 72.16 40.57 8. 88 21.88 1.42
158 (cm) Leaf width 4.74 0.53 4.21 1.67 £0.53 31.87 1.34
" F- %% Leafl number 10. 30 4.67 5.63 7.28 £0.97 13.39 1.47
{2575 ( cm) Pseudostem height 42.34 11.55 30.79 27. 14 £6. 43 23.68 1.47
BZ5H (em) Pseudostem diameter 2.55 0.48 2.07 1.12 £0.34 30. 44 1. 40
12575 (cm) Bulb height 6. 54 2.10 4. 44 3.52 %0.50 14.19 1.40
25 FLf% (cm) Bulb diameter 7.61 2.23 5.38 3.80 +0.67 17.67 1.39
15257 (g) Bulb weight 59.90 4.11 55.79 21. 86 +10. 40 47.57 1.38
1% 2F 55 (cm ) Clove height 4.26 1. 68 2.58 2.85+0.47 16. 57 1.47
82595 9% (em) Clove width 5.05 0. 85 4.20 1.78 +0.46 25.68 1.37
1% 2F %1 Clove number 12. 60 1.00 11. 60 6.42 £2.04 31.72 1.48
25 4% )% (cm) Thickness of shortened stem 1.55 0.20 1.35 0.50 +0. 17 34.23 1.45
152594 1142 ( cm ) Diameter of shortened stem 3.33 0.48 2.85 1.46 +0.38 25. 86 1.39
32K (cm) Bolt Length 68. 04 0.48 67.56 43.06 +12. 49 29. 02 1. 67
ZLFHHOML (em) Basal diameter of bolt 1.41 0.25 1.16 0.53 +0. 14 26.59 1.45
ZE e HOKL( em ) Mid-diameter of bolt 1.21 0.25 0. 96 0.43 0. 12 28.51 1. 46
HZETE (g) Weight per bolt 51.50 2.67 48.83 8.48 £5.58 65. 84 1.52
FEA K (em) Spathe length 37.10 0.70 36. 40 21.27 +5.12 24. 06 1.59
FEHIFE (em) Spathe width 2.51 0.38 2.13 0.90 =0. 36 39.92 1.54
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Table 2 Grades and distribution of quality traits

PR 25 R AL PB4 (% ) ZRMEAR L
Traits Grades Accessions Percentage H
FRIH Plant type TS Erect 66 31.13 0.83
57 Semi-erect 133 62.74
T & Spreading 13 6.13
A HEELE Leaf erect T2 Drooping 34 16. 04 0.91
2R 2 Semi-drooping 134 63.21
HEH Erect 44 20.75
(% Leaf color 4 Yellowshi green 3 1.42 0.79
4k Light green 4 1.89
4% Green 72 33.96
4% Dark green 133 62.74
TS Leal wax TG Absent 0 0 0.85
/b Little 84 39.62
1 Medium 117 55.19
% Much 11 5.19
HZEPE Bolting FAHZE No bolting 33 15.57 0.43
A A 2% Incomplete bolting 0 0
SE4 % Bolting 179 84.43
1§25 TE 4K Bulb type Jii [ Flatly spherical 101 47. 64 1.05
HL I Nealy spherical 47 22.17
18 High spherical 64 30. 19
852512 8 Bulb color 4 White 13 6.13 1.04
HH Light yellow 25 11.79
R4 Light red 7 3.30
441 Purplish red 8 3.77
84, Brown 9 4.25
254 Purplish stripe 150 70.75
52 HES1) Clove type LN 2% Regular multi-fan 1 0.47 1.16
FL — % Regular two-fan 28 13.21
LN 2% Regular single-fan 121 57.08
i3k Single 22 10. 38
ASHE Irregular 40 18.87
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Fig.2 Cluster tree diagram based on morphological traits
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Table 3 Pearson correlation coefficients between traits

e . , I . — 25 45 ) e SR

PR (== = Y 25 % 25 v % 2575 v % ZEAL ) ) s
Thickness of Thickness of

Traits Bulb height Bulb diameter Bulb weight Clove height Clove width Clove number Yield
shortened stem shortened stem

%=X A% 0.597 **

il 2K 0.531* 0.713 *

% 25 5 0.229 * 0.293 ** 0.301*

525 5 0.277 * 0.268 ** 0. 107 0.296 **

% 2F 4 0.223* 0.454* 0.524* 0. 101 —0.442 "

il =K i JE 0.261* 0.285 ** 0.093 0. 041 0. 057 0. 139 =

WL EA 0,307 0.415* 0.297 ** 0.225* 0.145* 0.358 * 0.334*

FE 0.528 ™  0.706* 0.992 ** 0.299 ** 0. 109 0.516* 0.091 0.289 **

* FORARRAEIREN TR E R, TR R R TR K

** Correlation is significant at the 0. 01 level. * Correlation is significant at the 0. 05 level

R4 HEXEFENEHELE

Table 4 Eigenvalues of the correlation matrix

F Rl FRIEH DIl & BTk R (% )
Prinple Figenvalue Proportion Cumulative

1 3.118851 38. 98563 38. 98563

2 1.519124 18. 98904 57.97468

3 1.088679 13. 60848 71.58316

4 0.841324 10. 51654 82. 0997

5 0. 583203 7.290033 89. 38974

6 0. 385048 4. 813094 94. 20283

7 0. 243797 3. 047457 97.25029

8 0.219977 2.749712 100

RS NEHFFEEMSFERE

Table 5 Eigenvectors of principal component analysis

[ERIS FE Ay Prinple
Traits 1 2 3
%257 Bulb height 0.780926  0.214677 -0. 06374
525 142 Bulb diameter 0. 888965  0.008684  —0. 04053
1257 Bulb weight 0.810463 0. 11946 -0.31018
%2575 Clove height 0.348204 0. 334865 -0.519
525 %% Clove width 0.158355  0.903122 0.013927
52 %% Clove number 0.57736  —0.72022 -0. 06364
figt 22 3% J& Thickness of
homtened stem 0.434104  0.093228 0. 769397
i 2 F%4 F 42 Diameter of

0.627522  0.059268 0. 348116

shortened stem
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Table 6 Yield distribution of the 192 accessions

R A3 1 - AP sSil)
Kl R BN EL
) (v/ hm?) Bl (%)
Group  Categories Accessions
Yield range Percent

I = =15 3 1.42
] Ly 12~15 20 9.43
il eN 6~12 101 47. 64
\Y B 4~6 58 2.36
A\ {(iS <4 28 13.21
Vi B <2 2 0.94
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