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Genetic diversity and relationship of Allium

tchongchanense and A. wallichii
based on AFLP analysis
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Abstract: Genetic diversity and relationship of 12 populations of Allium tchongchanense and A. wallichii which dis-
tributed in the central region,western region and northwestern region of Yunnan Province were analyzed by AFLP.
The results showed that there was obvious genetic differentiation among populations. Genetic differentiation coeffi-
cient Gst =0. 444. N,, =0. 625 calculated by Gst showed that gene flow was interrupted among populations. The
genetic distance(D)of 12 populations was 0. 019—0, 298, average 0. 185, UPGMA cluster results showed that genetic
distance relationship was in accordance with geographic distribution. The genetic distance between A. wallichii tetra-
ploid and A. tchongchanenseow was smaller than that between A. wallichii tetraploid and A. wallichii diploid. The
genetic distance was the largest between A. wallichii diploid and A. tchongchanense.
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Table 1 Habitats of 12 populations
SR EBES  REBE ZE GF BRm) RSN YR
Zone Population No. Sampling site Longitude, Latitude Elevation Habitat Habitat type
H L1 BEOIRT W O4 102°54' E,24°43 N’ 2720 ARAEM.EBEE.BTHR HER
e L2 BB T ILAKF 102°54' E,24°43' N 2700 BN BB 98 MR
E L3 BUHRTILAREF 102°54" E,24°43' N 2500 HEERMN EEERL, KIBH BER
B L4 BRHEFEIARKF 102°54" E,24°43' N 2 450 AL PAAK BT R, R kst 78
HH Agl RN R A F T 100°20' E,25°56' N 3270  WEILEM LBERE,HE EXE]
HA J2 BB LFH—EET] 100°20 E,25°56' N 3105  WEEMN REEFTLE.KEH HMER
HH J3 TR FEW— KR 100°20" E,25°55' N 3080 KR AGHP.OEHER,BTH HA R
e 14 BB EILKFHE 100°20" E,25°55' N 3060  ZRAHBAR, CHEEL. BN B
i} 5 B EILBER % 100°20" E,25°55' N 2 450 gﬁg%ﬁﬂ%ﬁﬁﬁﬁﬁ%ﬁﬂﬁ Ay &
HA D RILEEEAL 99°15' E,25°32' N 3300 WEILEG. EBEEL. B8 A
Yk S1 EFRERLUEYESE 99°38' E,27°53' N 3380 TEEHILEM,LBETLE. 8 LR E)
EHA S2 FERENEABEZARE 99754 E,27°48'N 3300 WELEMEBEER. W8 ¥

. L1.J3.J4 HBWERS; D.S1.S2 AL EEERF; L2.L3.L4.J1.J2.]5 kL RERR.
Note: L1,]3 and J4 as Allium tchongchanense populations; D,S1,S2 as A. wallichii diploid populations;1.2,1.3,014,]1,]2,]5 as A. wallichii

tetraploid populations,

W ESRE L,

2 MK

2.1 ##

R 52 B HLIBURE 19 JE U, 5 B N MR B 2 ae, B
HLRER 30 BRANMKAE Ry o3 A b A, BE R R AE BB 44 50
m, JE BN R B T 30 BRES, & BRBORE. RAEH
s R AR AT R .

2.2 B E4A DNA £

AR SDS 4K B8 v By / & 45 W AR (Mur-
ray & Thompson, 1980) 3 Bt 3 H 41 DNA, A
0. 8 %o By T Jig 0 O X vl TR G U HL o &, T SR 4140 B e
JE 71 (Spekl-1300) 46 I Ho ¥k B , B J& 4> B & A 4 50

L DNABRESHSBHBEZE 20 ng/pL, R HF F-20 C
kA& .
2.3 AFLP & %7

AFLP 3 #T B E A4 #2 J¥ #% Vos % (1995) fiF £
R EH#T VKRB A TR EMATH SRk FR
#HATIRAL . R A EcoRI/Msel B4 & i T2 WA
FR A B ), TR 1 S % A 51 9 41 & E00/MO0,
Y RN ERASIMAES E+3/M+3, PCR
Y1 & B 7fE PTC-100™ Thermal PCR 4 F #17.
HHAHE PCR 74 5 BUE /"R (W8 2.5 1 1
HBHR S, F 95 C#FA748PE 5 min J5 57 BIECE Tk
KBEYH. B 6 L ATHEMIRAW LB, &
6 0 35 T 3R P 4 T M Je v 9OW fE Th SR e Bk 4 90
min, B YKEHRE R AR I vk 5 4T AFLP #54(
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B (Tixier %,1997).
2.4 WIS

kB PR — B L AFLP %W A T
HATGE, HWIEN L, TWIERC0”, B 0/1 5
BB A &ML, B F] POPGENE 1. 31 #{4(Yeh
£, 199D FEB E R B4 F Hardy-Weinberg F 45 1R
ST . MEMERAGANEHSNETRESH
G HEZEAL R E SR P W HF AR
(No) AR &ML HEH(Ne) Nei’s HFH L1
¥((H) .Shannon f§ B E (D . VA K B BEE] ) Nei’s
BEHERE, R A UPGMA KX 24 N EBHHEITE
Ko, EREERENERMUZEELT AR N,
=(1—Gsr/4 Gop) I HEH (Wright, 1978) . #—
#FH WINAMOVAL. 55 # 4 (Excoffier,1993) X}
A LA B B 4 F R J 31T 4 B (AMO-

VA), [ i 545 & Fh B B E SR (D)o

POPGENE 1. 31 {1 WINAMOVA 1. 55 # #f
R A SO B DCFA 1.1 8 (R E B4, 2002)
. WINAMOVA 1.55 8 {4 50 47 9 & 3 40 6 R
A1 1000 KE .

3 HREHAM

REK E+3/M+3 5| HAEG T = ARHE
KK/NE AFLP R Bt,5 %t 5| 954 & 4 B4 ) 69
~73 A~ AFLP t7id, ¥ 8 X 51 ¥4 & vl 8 &
71.4 45 XF AFLP 5|41 & AW B 2 & 445
ML ZHMAKTEEEE NI YWHE E-AGT/M-
ATG, 3k 100%, Bk & M5 W H A& E-GAA/M-
AAC, HEZAMAFH 93.06%, 48X AFLP 5|#4
GBI R 69. 6 M ESHRIC(E 2,

MAZ G YHA PIEE S T 5 X AFLP 514
44 E-AAT/M-GAC, E-ACT/M-AGG,E-AGT/
M-ATG E-ATG/M-TAC.E-GAA/M-AAC f F &
BRI HUMERST . 5 X AFLP 5|4 41 & St 46 ) 3
357 MRic. H P 348 MR EEM ., EEBHAKF L
WA YEARITTE 23. 5320 ~78. 990 Z A, -3
55.95%, B AKTPEEENREL L4 BH, &
RENEHRBR S2 B, BEHRETREERKA
L4>]2>13>12>J1>]5>D>L1>J4>]3>S1>
S2; BB K bW 2 7 22 BB 1. 235~1. 790
Z I8, 1,560 4, BREF A ZERHAE 1. 125~
1. 380 Z 18], 3k 1. 258 4~; Nei’ s e H £ rE 445

BAE 0. 084 ~0. 226 Z [a], ¥k 0. 162, Shannon
{5 BH8HAE 0. 130~0. 351 Z[a], EH¥ K 0. 254,
RN EEZEEHEZASERICHE S RN/
MG D,

"2 AFLP EEETWMSIMTENEHETY

Table 2 AFLP selective amplification of
polymorphic primer bands

x
s A poagmn FEEMH papr
Primer No. of ol m;)r hic Polymorphism
combination bands p {)andf (%)
E-AAT/M-GAC 73 72 98. 63
E-ACT/M-AGG 71 69 97.18
E-AGT/M-ATG 72 72 100
E-ATG/M-TAC 69 68 98. 55
E-GAA/M-AAC 72 . 67 93. 06
B F1 Total 357 348 487.4
1 Average 71. 4 69.6 97.48

WINAMOVA 4485 £ 8, 12 4 J3 B A &
BEBRSEN 22.423, 5 BB EERE 33.16%;
BN BERS R 45.192, 5 BBET R
66.84% . EBMGAHEME E N B EIL (P =
0. 332, P<C0.001) ,®sr tHY F A4 IS B (ER O .

POPGENE Z+#rg5 £ 12 MK EE
SR (GO N 0. 444, BV F 44. AN HBIEZ RIE
FET B BEIR, 0T B P9 R ] ASk Z AE AE B
55.6%. H G T EMNEBHEMERR (N K
0.6254, RUABH AT EEFHZME. b5 HE
HEMMERBAMBEETET I, 12 NMERFFEER
THB, BRI E TAM MBI RERRE
BEHATRHBHMEHER.

12 4™ B8] /9 18 fE BE B8 (D) 7E 0. 019 ~0. 298
Z I8,k 0.185, K, BEIIEEENGFEE
B35 L4 BERMNBEEEER/D,D=0.019,
WRILEZEENGEER ] SERENEEE
TRERE S1 BB H B AR B B K, D=0. 298(£ 5),

R Nei’s 1 HE , kA UPGMA J7ikxt 12
A BRI R AR R BUE N 0. 10 404 12 4JF
BRI NP AL, B 1 AEBEL 4 AMBRAERIL
5 BRRBEMR, M5 2 A& T &k Bi 2 BRI
BAILER . BEXR 5B S AHEME D,

4 i

LRABRFERMLANZESHREEE . S50
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Table 3 Samples and diversity index of 12 populations
BRRS A EHEFH EES®R
Population Sample No. of poly-  Polymorphism No Ne H I
No. number  morphic bands %)
L1 18 203 56. 86 1.5691+0., 496 1.2684+0.324 0.167+0.178 0.260%0. 259
L2 24 238 66. 67 1.6671£0. 472 1.278+0. 300 0.180%10. 167 0.2854:0. 244
L3 30 245 68.63 1.686+0. 465 1.305£0.288  0.198+40. 165 0.31240. 242
14 20 282 78.99 1.790+£0. 408 1.365+0.334 0.22640.175 0.35140. 244
Jj1 17 234 65. 55 1.656+0. 476 1.265£0. 295 0.17240. 166 0.273%0. 242
J2 18 249 69. 75 1.69810. 460 1.302%0. 310 0.193%0.170 0.30340. 245
J3 16 153 42. 86 1.42940. 496 1.218%40. 313 0.135%0.176 0.208=%0. 259
J4 19 178 49. 86 1.49940. 501 1.248+0. 326 0.15240.181 0.23540. 264
J5 13 217 60. 78 1.608+0. 489 1.313+0. 343 0.191+0, 186 0.29240. 268
S1 14 104 29.13 1.29140. 455 1.125+0. 226 0.08440. 140 0.13440. 216
S2 13 84 23.53 1.23540. 425 1.146+0.291 0.087%0,163 0.130%0. 239
D 10 210 58. 82 1.588+0. 493 1.257+£0. 304 0.16410.170 0.259%0. 250
JEBEK T 199.8+59.93 55.95+16.79 1.560%0.168 1.258+0.068 0.16240.043 0.25440. 068
Population level
K 212 348 97.48 1.975+0. 157 1.44340. 259 0.285%40.126 0.44640. 162
Species level
4 BREANBHEANSFERN AMOVA 4 #1
Table 4 AMOVA analysis of molecular variation among populations and within population
TRER B M S E Biﬁiéﬁﬁ ﬂ‘iﬁ‘ﬁﬁ‘$
Sou-rcv.e of DOF T9tal Av?rage Variation Variation P &st
variation variance variance components percentage( %)
JE#E M Among populations 11 3719. 41 338.128 22.423 33.16 <{0.001 0.332
JE B4 Within populations 150 6778. 87 45,192 45,192 66. 84 <C0.001
#3t Total ' 161 10498, 28
£S5 1R2AFBEHBEH Nei’s BEER
Table 5 Nei’s genetic distance among 12 populations
J& 8% Population No. 11 L2 L3 L4 J1 J2 J3 J4 J5 S1 S2 D
L1
L2 0.084
L3 0.164  0.183

L4 0.168 0.176 0.019

J1 0.169 0.179 0.151 0.156

J2 0.184 0.186 0.169 - 0.176 0.166

J3 0. 060 0. 080 0. 086 0. 086 0.131 0.152

J4 '0.057 0.086  0.166 0.166 0.169 0.172  0.052

J5 0.207 0.217 0.183 0.190 0.065 0.188 0.158 0.197

S1 0.254 0.273 0.257 0.258 0.257 0.259 0.236 0.274  0.298

S2 0.276 0.286 0.277 0.270 0.269 0.245 0.255 0,287 0.296 0.213

D 0.186 0.199 0.178 0.187 0.184 0.166 0.159 0.200 0.224 0.140 0.167

AEIL 97.48%., EREBAKT LHNESHRCE
23.53%~78.99% Z 8], -3k 55. 95% ; BALA
FEBBKF LA WM 45 A B H A 1. 235~1. 790
Z 8, ¥k 1.560 4>, B F AL EF A 1. 1256~
1.380 28], P31k 1. 258 1 X B 12 M EHES
HRESHFEESHNBREFEM; UEAKERE

RENER ERT F AR, UEEEHAE
[ ey i s T e S g g A B
MEE L A EERENTEZ. JE5 (1995)A0N,
FEATHYRHEEESRRBOREESR, WA
B FAELBKR, XX it Z SN ERFEERKR
HfER .
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BIEIE®E Genetic distances

Bl 1 #F Nei’s EHE M 12 1~ F 8 UPGMA EHKE
Fig. 1 UPGMA dendrogram of 12 populations
based on Nei’s genetic distances

12 45 BE ) B 2 Y S0 AL R 3 (Gsr) 2 0. 444, 1]
AL ANHBEEERFETEE, TERFNARE
A 2Z (8] 38 528 S i 55. 6 %6, JE B PN AR TR Ak Ji)
MR RIS EERIR, B G ITEMNE
BERI R (N, 2 0. 6254, 32 B & 5F 18] 38 4 2
WahsZM. & JERER o T A5 bR R S AR
BENATEHARNMBE. ZEENETRE
B R AL, B R JE B (R 2 BE K AR EE AL A
EHEWEEAXERHFHEDNEHBREAFRE
AR AR ERA , 3F ELA R AR B3 A0 4t X J8 B (R A7 7 — 32
Y b B R L BELAS T N IR B, T & R AR
BB TR A R B3 8 I 0 1 F T A A
FRREERM, EREERHENREER FREE
fTIEY B JES BB KBNS HE L.

12 AR R B Ay Z BE B (D) 7E 0. 019~0. 298 2
6], 3745 0.185, MfEkL 215 REEMIRIERE
BEUN, TS AL B4k f B2 B R Bk, Ui g
L BESBELEZRIMEEXRBEL. M E
Z R AR B AR A, U B B R R 5 U Y A

HEE.FAEEHT -8R ARt dRG

FE,2007 ;X TH AT 55, 2008), Frifl &y 12 5 B
W, AR 2 B4R RS B AE SR RE 0 R4 A L B
EAEF RERL R USRS BRI RAZ —. WffkE
BAeARER, AN OEE ST LR
W RHERRINESHE. BT SHEMESEE
MRS B FE P S, R E SR H R
MEZEFN. REESHRERS LEE SRR 4
AR S KRB IE R 4 0, BT LABE S BRAR 4 2
2REPAT R ,1998), AL EESRE
ERBREERRR EMNZEKRERRRE.

SEk:

PEESHEDESYSE. 1980 PERSHYELGE S
(M. dJbat. B4t . 22— 32

FEEEETEEYEHEBER S, 1980, PEBEYEGE 14
B [M]. Jbx R R 210211 '

Ban Y(BEB). 1995. Plant life history strategies{ J1. ChinJ Ap-
Pl Ecol (LS 243K),14(3):33—39

Cai XH(Z /M FE). 1999. A study on population differentiation of
Allium wallichii in Yunan Province[ D]. Yunnan University

Excoffier L. 1993. Analysis of Molecular Variance (AMOVA )
Version 1. 55[ R]. Genetics and biometry laboratory, University
of Geneva, Switzerland

Hsu PS(f,%ﬁﬁ?—ﬂ. 1998. The species problem in plant taxono-
my in China[J]. Acta Phytotaxon Sin (¥ 432K R) .36
(5) 470480 _

Huang J(EBE). 2000. The ecological genetics of Allium walli-
chii in Liangwang Mountain Kunming areal D]. Yunnan Uni-
versity \

Li MB(Z=& #). 1998. A study on population variation and
differentiation of Allium wallichii in Kunming area[ D].
Yunnan University

Murray MG, Thompson' WF. 1980. Rapid isolation of high-molec-
ular weight plant DNA[J]. Nucl Acid Res,8:4 321—4 325

Tixier MH, Sourdille RM, Leroy P, et al. 1997. Detection of
wheat microsatellites using a non radioactive silver nitrate stai-
ning method[ J]. J Genet Breed ,51,175—177

Vos P, Hogers R, Bleeker M, ez al. 1995. AFLP: a new technique
for DNA fingerprinting[ J]. Nucl Acid Res,23:4 407—4 414

Wright S. 1978. Evolution and Genetics of Populations, Vol 4,
Variability within and among natural populations_ M]. Chicago:
University of Chicago press

Yan YX(&—#8), Huang RF(EF ), Wei RCCRZEIR) et al.
1990. Studies on the karyotype of 5 samples of Allium sect.
Bromatorrhiza Ekbergl J]. Acta Phytotax Sin (¥ 4 F 5
1#),28(3):177—184

Yang S(#%3%) , Wang J(FE48). 2007, Study on cytological karyo-
type of Allium wallichii in Liangwang mountain area, Yunnan
Province[ J]. J Southwest For Coll (P4 A2 Be %) ,27(5) ;
38—41

Yeh F, Yang RC,Boyle T, et al. 1997. A userfriendly shareware
for population genetic analysis] R]. Molecular and Biotechnology
Center, University of Alberta, Edmonton

Zhang FM(JE B B) ,Ge S(EM). 2002. Data analysis in popula-
tion genetics. L. analysis of RAPD data with AMOVA [J].
Biodivers Sci (AL ¥) ZHEHE) ,10(4) 1438 — 444

Zhao LLGRFIWE) , Wang J(E48). 2008. The study on karyotype
of Allium wallichii in Jizu Mountain, Yunnnan Province[J].
Shandong For Sci Tech QLZRMML R} ,38(3):1—3

Zou XJ(4BBE35). 1997. Cytological studies on several populations
of Allium wallichii in Jizu Mountain Dali area and Kunming ar-
ea[ D]. Yunnan University

Wang J(E48),Dang CL(3% A& MK). 2006. Research progress on
ecological genetics of Allium wallichii[]]. For Inv Plan (FRk
MR ,31(2) 9395



