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Abstract; Analyses on genetic diversity of 22 wild and local Allium Linn. materials collected from various
regions in Xizang were conducted by using ISSR marker, and the genetic relationship between the
materials was also discussed. The results show that based on the 20 selected primers, a total of 211 bands
(loci) are amplified from the 22 Allium materials, among which there are 208 polymorphic loci, the
polymorphism ratio reaches 98.6% , and each primer amplifies 10.6 loci on average; the average of
observed number of alleles per locus is 2.0, among which the average of effective number of alleles is
1.6, the average of Nei’s gene diversity index is 0.37, and the average of Shannon’s information index is
0.54, indicating that 22 test Allium materials have a relatively high level of genetic diversity. The genetic
similarity coefficients between 22 test Allium materials are within the range of 0.43-0.87, and the genetic
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distances are within the range of 0.14-0.84, among which, the relationships between No. 15 and No. 18
of A. schoenoprasum Linn., No. 12 and No. 13 of A. przewalskianum Regel , as well as No. 13 and No. 14
of A. przewalskianum are relatively close. The cluster analysis result shows that at the genetic similarity
coefficient of 0.35, 22 test Allium materials can be clustered into six groups, the relationships of A.
przewalskianum and A. porrum Linn. with A. tuberosum Rottler ex Spreng. and A. schoenoprasum are
relatively close, the genetic similarity coefficients are within the range of 0.83-0.86, and the genetic
distance are within the range of 0.15-0.19, the relationship of A. fasciculatum Rendle with A. tuberosum,
No. 10 of A. schoenoprasum and A. macranthum Baker are relatively distant, the genetic similarity
coefficients are within the range of 0.64—-0.68, and the genetic distance are within the range of 0.39-
0.44. The comprehensive research results indicate that the variation degree among 22 test Allium materials
is relatively large, the genetic diversity is relatively abundant, some of the materials exhibit certain
characteristics of regional consistency in their sources, and their genetic relationships are generally in

33 4%

accordance with traditional classification results.
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Table 1 Basic information of 22 Allium Linn. materials from Xizang
Hs Pk FAl B /m ORI RS
No. Species Type Altitude Origin Collection number
1 HHEE A przewalskianum B4 wild 3 680 E T VLiEE Jomda County in Qamdo City 2018009
2 HHAE A przewalskianum B Wild 3 548 H w0y Gyangze County in Xigaze City 2019542039
3 HHAE A przewalskianum B Wild 3752 BHH AT Zogang County in Qamdo City 2018013
4 T HEE A. przewalskianum BF A= wild 3840 1117 7 ¥ FLE: Lhozhag County in Shannan City 2018002
5 HHAE A przewalskianum B 4E Wild 3422 E#B {135 E Jomda County in Qamdo City 2018007
6 HHAE A przewalskianum B A Wild 4 108 H w2 0w T B Gyangze County in Xigaze City 2018005
7 FHIEA przewalskianum B Wild 4 720 [5e Bl X 4 U] - Gerze County in Ngari Prefecture 2019-72
8 HHEE A prrewalskianum Wy AL Wild 4 680 ] L 3t DX 400U B Gerze County in Ngari Prefecture 2019-71
9 FH A. schoenoprasum W7 Local 1707 ME TR B Zayu County in Nyingchi City P540425038
10 A A. schoenoprasum #1775 Local 4 809 [5m] L s X 2R U] B Gerze County in Ngari Prefecture SC2019063
11 A A. schoenoprasum HiF7 Local 2 696 M T % B Bomi County in Nyingchi City P540424035
12 HHEE A prrewalskianum Wy L Wild 4 656 ] L 3t DX 00U B Gerze County in Ngari Prefecture BIO5
13 HHAE A. przewalskianum B Wild 4 657 5] R s X 2 U] B Gerze County in Ngari Prefecture BI06
14 T HHE A. preewalskianum A= Wild 3695 BT L}l [X 3 2% B Burang County in Ngari Prefecture BI1023
15 FH. A. schoenoprasum HiF7 Local 3073 M T ELVE X Bayi District in Nyingchi City BI085
16 L2 A. porrum BFH: Wild 4520 FRM T 8 JE X Seni District in Nagqu City SC2021066
17 KAEAE A. macranthum B Wild 3378 W T T Lhunze County in Shannan City SC2021039
18 FH A. schoenoprasum #1J5 Local 3 884 T AR X Nedong District in Shannan City SC2021055
19 HIAREE A. fasciculatum Py E Wild 3076 1117 7B F B Lhunze County in Shannan City SC2021047
20 3¢ A wberosum HJ5 Local 3295 11 i B F & Lhunze County in Shannan City SC2021050
21 4E3E A. twberosum #1775 Local 2 804 TSR E Cona County in Shannan City SC2021016
22 HHEE A, przewalskianum A= wWild 3076 1117 7B F & Lhunze County in Shannan City SC2021046
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Table 2 Sequence and amplification results of 20 ISSR primers selected based on 5 Allim Linn. materials from Xizang')
R (5

ELﬁzjf ﬁme Ellrlqu*r ijq(ust)r;f()S '—3") e nl 2 N N. " !
UBC811 GAGAGAGAGAGAGAGAC 55.0 11 11 22 18.2 4.15 6.14
UBC817 CACACACACACACACAA 60.0 10 10 20 16.3 3.62 5.37
UBC38138 CACACACACACACACAG 52.3 11 11 22 17.7 3.97 5.95
UBC820 GTGTGTGTGTGTGTGTC 58.1 9 9 18 15.2 3.50 5.14
UBC821 GTGTGTGTGTGTGTGTT 58.1 9 9 18 14.8 3.36 4.97
UBC826 ACACACACACACACACC 59.0 9 9 18 15.0 3.46 5.11
UBC827 ACACACACACACACACG 55.0 8 8 16 15.0 3.71 5.27
UBC3828 TGTGTGTGTGTGTGTGA 58.1 10 9 19 16.5 3.67 5.36
UBC835 AGAGAGAGAGAGAGAGYC 54.0 13 13 26 19.4 4.04 6.22
UBC840 GAGAGAGAGAGAGAGAYT 55.2 11 11 22 18.2 4.07 6.00
UBC842 GAGAGAGAGAGAGAGAYG 55.2 10 10 20 15.4 3.17 4.78
UBC846 CACACACACACACACART 56.3 11 11 22 18.8 4.35 6.38
UBC847 CACACACACACACACARC 55.0 11 11 22 18.6 4.31 6.32
UBC848 CACACACACACACACARG 54.9 11 11 22 18.3 4.26 6.29
UBC3856 ACACACACACACACACYA 54.9 6 6 12 8.8 1.72 2.66
UBC857 ACACACACACACACACYG 54.9 11 11 22 18.8 4.48 6.57
UBC861 ACCACCACCACCACCACC 58.0 14 13 27 21.4 4.31 6.48
UBC3864 ATGATGATGATGATGATG 54.9 12 11 23 20.2 4.41 6.38
UBC873 GACAGACAGACAGACA 55.0 13 13 26 22.1 5.08 7.47
UBC885 BHBGAGAGAGAGAGAGA 55.0 11 11 22 18.8 4.13 6.04
St Total 211 208 419 347.5 77.77 114.90
PIH Average 10.6 10.4 21.0 17.4 3.89 5.75

D7, 3B KR Annealing temperature ; ny : P15 %Y Loci number; n, ; 248 PE07 552X Polymorphic loci number;
of alleles; N, . H %0 FIEL Effective number of alleles; H: Nei’s F:H ZFEPEFE L Nei's gene diversity index; /: Shannon’s )

information index.
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M: 1 500 bp DNA marker; 1 -8, 12 - 14, 22. # H 4t Allium
przewalskianum Regel; 9-11,15,18. &4 A. schoenoprasum Linn.; 16.
A2 A. porrum Linn.; 17. KAEIE A. macranthum Baker; 19 fHARAE A.
fasciculatum Rendle; 20,21, dE2E A. tuberosum Rottler ex Spreng.

E 1 35|% UBC828 Xf FoiE 22 13 BB # BRI 18 B i
Fig. 1 Amplification map of primer UBC828 on 22 Allium Linn.
materials from Xizang
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Table 3 Genetic similarity coefficient and genetic distance between 22 Allium Linn. materials from Xizang")

AL IR BRI AL GRS Genetic similarity coefficient and genetic distance

%'

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
1 — 035 039 031 0.19 0.44 0.35 048 0.56 0.62 0.54 0.51 0.54 0.52 0.55 0.45 0.45 0.46 0.52 0.44 0.72 0.45
2 071 — 035 044 039 047 046 040 052 0.73 0.54 0.43 0.48 0.46 0.53 045 047 049 0.62 0.47 0.64 0.45
3 068 071 — 026 035 033 032 036 0.61 0.63 0.72 0.30 0.28 0.30 0.58 0.48 0.50 0.59 0.54 0.48 0.74 0.52
4 073 064 077 — 029 0.33 0.28 0.38 0.60 0.70 0.71 0.44 0.44 0.42 0.59 0.48 0.56 0.63 0.60 0.57 0.75 0.59
5 083 0.68 0.71 0.75 — 0.41 0.35 042 0.48 0.63 0.54 046 0.43 0.46 0.47 038 0.41 0.42 0.57 035 0.61 0.45
6 064 0.63 0.72 0.72 0.66 — 031 0.29 0.58 0.64 0.55 0.29 0.34 0.35 0.49 0.52 0.51 0.52 0.62 0.49 0.71 0.51
7 071 0.63 0.73 0.76 0.71 073 — 035 0.62 0.62 0.62 042 0.43 0.40 0.56 0.54 0.50 0.56 0.62 0.56 0.84 0.55
8 0.62 0.67 070 0.68 0.66 0.75 0.71 — 0.61 0.67 0.66 0.39 043 043 0.67 0.52 0.53 0.61 0.59 0.55 0.74 0.52
9 057 059 055 0.55 0.62 0.56 0.54 0.55 — 0.58 0.30 0.57 0.57 0.57 0.35 0.48 0.45 0.30 0.49 0.44 0.56 0.52

10 054 048 0.53 0.50 0.53 0.53 0.54 0.51 056 — 0.62 0.65 0.69 0.73 0.64 0.52 0.56 0.56 0.53 0.49 0.53 0.57

11 058 0.58 0.49 0.49 0.58 0.58 0.54 0.52 0.74 054 — 0.57 0.62 0.68 0.26 0.49 0.56 0.23 0.43 0.44 0.54 0.48

12 0.60 0.65 0.74 0.64 0.63 0.75 0.66 0.68 0.56 0.52 0.56 — 0.15 0.21 0.58 0.56 0.56 0.49 0.59 0.47 0.66 0.42

13 058 0.62 0.75 0.64 0.65 0.71 0.65 0.65 0.56 0.50 0.54 0.86 — 0.16 0.62 0.61 0.56 0.54 0.64 0.50 0.66 0.44

14 059 0.63 0.74 0.65 0.63 0.70 0.67 0.65 0.56 0.48 0.51 0.81 0.85 — 0.62 0.62 0.56 0.61 0.68 0.56 0.70 0.50
15 0.58 0.59 0.56 0.55 0.63 0.61 0.57 0.51 0.70 0.53 0.77 0.56 0.54 0.54 — 045 0.56 0.14 052 0.40 0.52 0.42

16 0.64 0.64 0.62 0.62 0.69 0.60 0.58 0.59 0.62 0.60 0.61 0.57 0.55 0.54 0.64 — 056 0.42 0.43 033 0.52 0.47

17 0.64 0.63 0.61 0.57 0.66 0.60 0.61 0.59 0.64 0.57 0.67 0.61 0.60 0.56 0.69 0.69 — 0.33 0.44 0.30 0.47 0.43

18 0.63 0.61 0.55 0.53 0.66 0.60 0.57 0.55 0.74 0.57 0.79 0.61 0.58 0.55 0.87 0.66 0.56 — 048 0.35 0.49 0.38

19 0.59 0.54 0.58 0.55 0.56 0.54 0.54 0.55 0.61 0.59 0.65 0.55 0.53 0.51 0.60 0.65 0.56 0.62 — 0.40 0.64 0.56

20 0.64 0.63 0.62 0.56 0.70 0.61 0.57 0.58 0.64 0.61 0.64 0.63 0.61 0.57 0.67 0.72 0.56 0.70 0.67 — 0.45 0.46

21 0.49 0.53 0.48 0.47 0.55 0.49 043 0.48 0.57 0.59 0.58 0.52 0.52 0.50 0.60 0.59 0.56 0.61 0.53 0.64 — 0.56

22 0.64 0.64 0.60 0.55 0.64 0.60 0.58 0.60 0.60 0.56 0.62 0.65 0.64 0.61 0.66 0.63 0.56 0.68 0.57 0.63 0.57 —

D1-8,12-14,22; ¥ H 4k Allium przewalskianum Regel; 9-11,15,18; & A. schoenoprasum Linn.; 16: £ A. porrum Linn.; 17. KAEHE A
macranthum Baker; 19 ¥UARIE A. fasciculatum Rendle; 20,21 dE3E A. wberosum Rottler ex Spreng. “—" T J7 AiAG AL R %L, “«—" L7 Mgt

”

5% Genetic similarity coefficient is below “—

0.39 0.53 0.68
WAEHIELZREL  Genetic similarity coefficient

1-8,12-14,22. HHAE Allium przewalskianum Regel; 9-11,15,18. &
ZA. schoenoprasum Linn.; 16; dEZ A. porrum Linn.; 17 KAEdE A.
macranthum Baker; 19 fHARFE A. fasciculatum Rendle; 20,21 . k3¢ A.

tuberosum Rottler ex Spreng.

B2 722 MEEMEIE UPGMA BES T
Fig. 2 UPGMA cluster analysis on 22 Allium Linn. materials
from Xizang

, and genetic distance is above

“ ”

HHAESFZ (10 SHEERSM) LU 16 SAEZ A 19
SRR AR A SRS R AT,

AL ] i A AR L R R AL R s (R 4) B/, VT
5 T, ANV MR R 5L AL R B
4314 0.83.0.84 F1 0.86, X i 114 1t 1% HE 25 485 /N

x4 THE 6 AEEMPHEANZERMUREMEZER"Y
Table 4 Genetic similarity coefficient and genetic distance between
six groups of Allium Linn. materials from Xizang"

TR A ATHLL 3R R iE2 £

4 Genetic similarity coefficient and genetic distance
Group
I I I v A% VI
I — 0.23 0.30 0.24 0.40 0.19
I 0.79 — 0.29 0.22 0.39 0.17
I 0.74 0.75 — 0.24 0.44 0.23
v 0.78 0.79 0.78 — 0.36 0.15
\ 0.67 0.68 0.64 0.70 — 0.30
VI 0.83 0.84 0.80 0.86 0.74 —
D TR 5 A AR R B —" B 5 iR AR BB Genetic
similarity coefficient is below “—7, and genetic distance is
above “—".
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