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Phenotypic Diversity of 78 Accessions of Wild Allium
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Abstract:In order to reveal the phenotypic genetic diversity of wild germplasm in Allium L. genus in Inner
Mongolia, the genetic diversity of 14 traits with plant height,plant diameter,leaf length,leaf width,leaf number per
plant,inflorescence length, inflorescence width, number of flowers, scape length, pedicle length, seed length, seed
width, seed thick and 1000-seed weight of 78 accessions from Xilin Gol League, Hohhot City, Wulanchabu City,
Baotou City , Hulunbeir League and Chifeng City was evaluated by variance analysis, principal component analysis
and cluster analysis. The results showed that the Inner Mongolia wild Allium L. species had abundant genetic diver-
sity. (1) There were significant differences among the phenotypic traits of different materials. The variation of aver-
age coefficient in 14 traits was 43. 0% . The variation coefficient of the leaf width was maximum(94. 7% ) ,the varia-
tion range was 0. 11-3. 8cm, followed by the number of flowers,the coefficient of variation was 78. 5% , the variation
range was 10. 4-224. 8 | the coefficient of variation of leaf number per plant was 69. 2% and the variation range was
4.0-76,and the coefficient of variation of seed thickness was minimum ( 14. 6% ) , the variation range was 0. 67-
1. 29 mm. It showed that there were individual differences in each trait of each germplasm,and the degree of differ-
ence between different germplasm and different characters was also different. The differences of 14 phenotypic traits
between populations were not significant except for leaf width (P <0.05). The F test showed that 14 phenotypic
traits among the population was not significant except for leaf width( P <0.05). The F value of leaf width was the
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highest among the 14 traits(62. 87) ,and the F value of plant height was the smallest(0. 001 ). (2) The main infor-
mation of principal component was concentrated in the first 6 principal components ,the cumulative contribution rate
was 80.771% ,and the total value of eigenvalues was 11. 308 ,which reflects most of the information of the original
population. The plant diameter, leaf length, leaf width, leaf number per plant, inflorescence length, inflorescence
width and seed width of 14 agronomic traits included in the first 6 main components were the phenotypic differences
major factor. (3) A significant correlation existed between the 14 phenotypic traits. The correlation between pheno-
typic traits reflected the differentiation and coordinated development of different parts of Allium L. during the devel-
opment. (4)The tested materials could be divided into 7 categories by using Euclidean Distance System. 78 acces-
sions were basically separated by species, a certain relationship with the geographical conditions. The phenotypic
differences between species and materials were obvious. This study revealed a higher genetic diversity existing in

wild Allium L. species, provide important reference for Allium L. germplasm characterization , improvement and con-

servation.
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Table 2 The main phenotypic characters and criteria for Allium L.

FHRIVEIR Characteristic

510 8ARUE Criteria for recording and method

Pk 5 (em) Plant height

R EAE (em) Plant diameter

it 14 (em) Leaf length

i F & (em) Leaf width
Hupki -4 Leaf number per plant
AEFFKJE (em) Inflorescence length
AEF FEIE (em) Inflorescence width
/NAEELH Number of flowers
AR E (em) Scape length
FEMIK S (em) Pedicel length
7K (mm) Seed length

FfF 5 (mm) Seed width

Pl FJ5 (mm) Seed thick

Tl ¥ T HE () 1000-grain weight
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Table 3 Mean,SD,and F value in phenotypic characters of Allium L.

X7 X8 X9 X10 X11 X12 X13 X14

W H Item X1 X2 X3 X4 X5 X6

S Mean 46.83 25.66 24.15 0.51 16.79 2.96
J12 SD 14.96 12.61 6.39 0.48 11.63 0.83
/M Min. 8.3  6.70 6.20 0.11  4.00 1.34
T KA Max. 68.78 71.60 35.84 3.80 76.0  5.00

BRER(%)CV  31.9  49.1  26.4 94.7 69.2  28.1

F{H F value 0.001 7.56
P{H P value 1. 00 1. 00 1.00

0.97 62.87 36.97 14.28

0.012* 0.47 1.00

3.94  66.94 39.53 11.14 2.84 1. 80 0.95 2.39
1.07 52.56 11.39 5.66 0.65 0.34 0.14 1.44
1.06  10.40 5.98 1.22 2.01 1. 18 0.67 0.76
6.50 224.80 58.86 21.98 7.32 2.39 1.29 12.26
27.2 78.5 28.8 50.8 22.8 19.1 14.6  60.2
15.85 3.59 2.77 1.90  0.97 3.59 14.31 8.67

1.00 1.00 1. 00 1.00  1.00 1.00 1.00  1.00

* FRRTE0. 01 K 2R

W3, " FIRTE0.05 KV F22 57 03 X1 AR X2 AR AR X3 R Xd o i 17 585 X5 BAbk it 88 X6 4B P K

B XT AEP S0 X8 /BB H ;X0 FEEE B s X10  FEAE B ; X111 A4 X12 . B 7 9 X13 . B IR s X 14 Bl TR, R IR

** show significant difference at the level of 0. 01

, " show significant difference at the level of 0. 05, X1 ; Plant height, X2 ; Plant diameter, X3 ; Leaf length ,

X4 : Leaf width, X5 ; Leaf number per plant, X6 : Inflorescence length, X7 ; Inflorescence width, X8 ; Number of flowers, X9 ; Scape length, X10 ; Pedicel
length, X11 ;Seed length,X12 :Seed width,X13 :Seed thick,X14 :1000-seed weight. The same as below
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Table 4 The principal components analysis of the major phenotypic traits in Allium L.

. 81 FEr 52 FHsr 53 EWr 54 Far 55 EMr 56 Ty
- The first principal The second principal The third principal The fourth principal The fifth principal ~— The sixth principal
component component component componen component component
X1 0.141 0.195 0. 162 0. 008 -0.275 -0.035
X2 0. 417 -0.089 0. 097 0. 406 -0.235 0.189
X3 0.514 0. 141 0.133 -0.133 -0.325 0. 419
X4 0. 489 0. 062 -0. 104 0.163 0. 460 -0. 607
X5 0. 391 -0.138 -0.012 0.288 -0.139 0. 131
X6 0. 186 0. 140 0.223 0. 309 0. 097 -0. 005
X7 -0.580 0. 478 0.181 -0.137 0.112 0.013
X8 -0.478 0. 170 0.184 -0. 160 0.019 0. 034
X9 -0.386 0. 201 0.139 0. 065 -0.227 0.122
X10 0. 187 0. 267 0. 045 0. 142 0.114 -0.493
X11 -0.373 0. 176 0. 250 0. 041 -0.114 -0.010
X12 -0.274 -0.092 -0. 002 -0.023 0.345 0.163
X13 0. 168 -0. 065 0. 063 -0.381 -0. 001 0. 264
X14 0.158 -0.145 0.218 0. 040 0. 190 0. 002
FEAE{E Eigenvalue 4.192 2.421 1.761 1. 088 1. 020 0. 826
IR (% ) 29. 945 17. 296 12.577 7.771 7.285 5.897
Contributive percentage
ZIH (%) 29. 945 47.241 59.818 67. 589 74. 874 80. 771

Cumulative  contribu-

tive percentage
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