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Genetic diversity of Siraitia grosvenorii detected by ISSR markers
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Abstract: Siraitia grosvenorii, a liana species of the Cucurbitaceae endemic to southern China, is an im-
portant economic plant. The genetic diversity of 130 individuals from seven Siraitia grosvenorii popula-
tions from Guangxi and Guangdong provinces was estimated using inter-simple sequence repeat ( ISSR)
markers. The fifteen primers employed produced a total of 111 scorable amplified fragments, of which 91
(82.0% ) are polymorphic. Genetic diversity analysis showed that Nei’s gene diversity ( H,) was 0. 248
and Shannon’s genetic diversity index (1) was 0. 354. Genetic differentiation mainly occurred among
populations (G, =0.569). The correlation between genetic distance and geographic distance among the
populations was not significant (r = 0.369, P =0.115). UPGMA cluster analysis showed that the 130
individuals were clustered into seven clusters corresponding to the seven populations.
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Table 1  The localities and habitats of the samples of Siraitia grosvenorii
g 7 4y KPR Y LB
Population Locality Sampling Location Habitat
size
i (ypy | PUKHRILS 0 25921'N, MR W75, 4 500 - 600 m
" Longjiang, Yongfu County, Guangxi 109°49'E Under the forests and near small valleys, Alt. 500 - 600 m
W2 (XA) N EREER Y 20 25°50’ N, #RF.ivg 5%, ik 500 - 600 m
o Jinshi, Xing'an County, Guangxi 110°19" E Under the forests and near small valleys, Alt. 500 —600 m
EMCHZ) UGB T L 20 24°37' N, M. 5%, #E4K 600 - 650 m
- Mt. Gupo, Hezhou City, Guangxi 111°33" E At the forest edges and near small valleys, Alt. 600 —650 m
eny | HEB LG b 2406 N, i, 5 800 ~900 m
e Jinxiu, Jinxiu County, Guangxi 110°15" E Under the forests and near small valleys, Alt. 800 —900 m
widbcppy ) PHHHER AR 0 22°07' N, MF il 5, 4 800 —900 m
Liuyin, Pubei County, Guangxi 109°49" E  Under the forests and near small valleys, Alt. 800 —900 m
> e il 4
HER( 7ZQ) E‘iﬁe{fﬂﬂﬂxitﬁinv City, Guang- 10 23°16 N, HEN K 347 m
’ dong ams Sy & 112°30'E  In shrubs, Alt. 347 m
SLIECRY) RZ;EEL}%%%Q}‘{“ Counte. Cutana - 24°52' N, BRZ. 115, 34K 800 ~ 1000 m
S - pabao, fuyuan Lounty, Luang 113°05" E At forest edges and near small valleys, Alt. 800 — 1000 m

dong
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Table 2 Primer sequences, number of loci and number of poly-
morphic loci

1S JPHI(S'3") SR AL EZ YA
Primer Sequence No. of loci No. of
(5'3") polymorphic loci
UBC808 (TA)4C 7 4
UBCS811 (GA)4C 11 10
UBC817 (CA)GA 2 0
UBC821 (GT)§T 2 0
UBC822 (TCHgA 3 2
UBC826 (AC)H4C 6 3
UBC836 (AG)gYA 10 9
UBC840 (GA)YT 11 11
UBC855 CAC)YT 8 7
UBC857 (ACHYG 8 7
UBC866 (CTC) 5 11 10
UBC874 (CCCT), 8 7
UBCS881 (GGGGT), 8 8
UBC890 VHV(GT), 7 5
UBC891 HVH(TG), 9 8
Y=CorG, V=A, CorG

pL ) PCR M #i: 20 — 50 ng FEHR DNA, 1U Taq
i, 1 x PCR Buffer, 2. 0 mmol/L MgCl,, dNTPs 0.2
mmol/L,0.5 wmol/L ISSR 5|#. PCR 4 8 FE)7 K
94°C TRAZYE 3 min, A BEAT 40 MGFR: 94°C AL 1
min,52°CiE ‘K 50 s,72°C ZE4H 2 min, 1§ I &5 EE}:
T2°CHEM T mine 7MY WIAE 1. 5% (1) B8 bl it
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B EAEYHAC N 1 T A 0 B 30 5 HL ik
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73 21 ISSR E i A0 B FH T F 414087 - (1) %5 18-
SR #ric WA R AEPEIR, Kk H POPGENE 1. 31 & fF
(Yeh et al., 1999) tF 5 2 & 47 5 H 73 % (PPL) Al
Shannon 15 S Z #8480 D (Lewontin, 1972);(2)
H ISSR Fric 2 2 ANEEATIEP (1 F10) (152 86 7 ik
R 5, 36T Hardy-Weinberg P18, 51 [ 5 PR 4 26 /)N
T 3/NCN AFEARHL 130) 14545 J5 ( Lynch & Milli-
gan, 1994), U1 5 Nei's LR Z A FRELCH, ) ( Nei,
1973) R BT IE R ZFE R CH,) 55 JR BERE N 2 FF 1
CH)OFIER 23 2 %C6,): (3) Al ARLEQUIN 2.
000 # A4 ( Schneider et al. , 2000) #E1T AMOVA 43
BT » FE -4 b T8 A0 BR G 7 85 25 C Stewart & Excoffi-
er, 1996) VI HLIBAE AR S 75 Ja B 0] R AF P 1) 23 AT
JoE R B) PR Tt A% 23 A S 0 D) P 8t A% PR 29 5 el P 0 25
Z 0] PR DG PR R i R B BE BRAL OV, D 5 (40 NT-
SYSpe 2. 10 (Rohlf, 1997) 1 5L A4 8] ) Nei AHAAE
ZHB(Nei & Li, 1979), FEXFAAREAT UPGMA 2%
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ISSR bands of Yongfu ( YF) population samples amplified with primer UBC808
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Table 3  Genetic variation of the seven natural populations of Siraitia grosvenorii. Standard deviations in parenthesis

" e g P SR S g N Nei's Shannon'’s
POEIT:IMH Totﬁ ﬁi)lﬁ t‘)ﬁoci No. ofifijiofp%fc loci ZJ/?’%L?‘; ))j\é— %W%j_j@ 2Lk E%%*;L PEHA
TRARCYF) 89 47 52.8 0.174(0.201) 0.262 (0.285)
M (XA) 77 33 42.9 0.147 (0.189) 0.220 (0.275)
BINCHZ) 78 29 37.2 0. 149 (0.205) 0.217 (0.294)
75X 81 45 55.6 0.209 (0.203) 0.310 (0.293)
AECPB) 86 36 41.9 0.110 (0.167) 0.174 (0.241)
FLIECRY) 85 24 28.2 0.080 (0.157) 0.123 (0.226)
HERCZQ) 79 24 30.4 0.101 (0.180) 0.144 (0.251)
AV B 111 91 82.0 0.248 (0.184) 0.354 (0.259)

F4 WPETA ARERIE PR (km, ML B MBE LD, WML T )

Table 4  Geographic distances (km) Cabove diagonal) and Nei’s genetic differentiation ( @,) (below diagonal) between the seven

natural populations of Siraitia grosvenorit

J& ¥ Population YF XA HZ JX PB RY ZQ
KHKRCYF) — 84 198 144 307 330 350
MZ(XA) 0.483 ™ — 168 189 371 291 318
BUMCHZ) 0.447 = 0.633 ™ — 147 304 157 190
751X 0.419 ** 0.473 ** 0.461 ** — 194 294 247
ALCPB) 0.446 ™ 0.583 ™ 0.542 0.419 ™ — 420 291
FLIHCRY) 0.556 ** 0.681 0.656 ** 0.621 0.709 *** — 198
HEPR(ZQ) 0.616 ** 0.728 ** 0.710 ™ 0.577 0.643 ™ 0.769 ** —

wx% P <0.001

28.2% -55.6% . [A), HARM 2 FLIEEFECRY D, A
28.2% , B A KA CYF) F4: 75 CIXO) PN Ja
(5l 52. 8% A1 55. 6% ) o JEBEM) Nei's 3L K £
FEVEFREAE 0. 080 — 0. 209 2 [], Shannon 15 & £ ¥
PEFRELAE 0.123 -0.310 2 fa], —H KNS RHELE
IANEE S DNANY EE R N 8
2.2 BPURER AR 0 RS AL R

AMOVA 73 #1 45 2 B, PR3 P9 J 3 0] 19 388 4% 43
TRESECp, ), #£0.419 —0.769 2 8] (£ 4),
%109 0.580. 4755 AR E R IR J 475 5 AL e i
B PR35 A% 2 PR S B ( @, =0. 419, P <0.001);
DR LR S B A B s (@, = 0.769, P <0.001),
of 8 B U B R T A M B PR N B A% R B B AT
Mantal ¥4 ( Mantal, 1967 ), 45 5 3% W #b B PE 55 A0
WP B 2 ) SR A OG, A G A W (r =
0.369, P = 0.115),

JEBERI T FE R CN,)D) 8K, P38 0. 394, 1
IR 0.693 6

POPGENE 73 #r45 L B, A6 AL ¢ R BAAAE T
JEFEE], T SRR Z R CH ) 2 0,254, 3
W EREA IR R Z FEMECH ) Ol 0. 109 i B TA] JE [X]
IERECG,) N 0,569, i T a) {5t A5 AR 7 o B st
FEAZ S 11 56. 9% « AMOVA 43 #1455 % 0, Ja 18 1)
[ AL AR S 7 57.4% (P <0.001), JEREA K548
S 42.6% , &5 B 5 ] POPGENE #4347 43 #r
145 JAR AT
2.3 Kb

R4 AN A4 T B 3 4% 25 25 ( Nei & Li, 1979) 3E4T
UPGMA 2, 7 Hr g L CE 2D BoR, 130 A%

JETREAS FURAE 8, K325 W B A T
R M 5L
3 Wik

i A 3 [ At R RE )RR st A 22 A 1 2
K28 2 —, S8 20 A DX R 1) T AT B s % 2
FEPE 7K S (Karron, 1987; Hamrick & Godt, 1990) .
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By A= BBCR 73 A D 5 N2 D PURSE 5 S e
FERRARL, DRAIE T 6™ K B S A6 538 . AE R K
b B AR DR [F R — LA ) - Schizopepon
bryoniaefolius ( Akimoto et al., 1999 ) Hl Cucurbita
maxima ( Decker-Walters et al. 1990) B 5 A2t %)
(Hamrick & Godt, 1990) ffJ 15 4 £ # £ 7K - Al 24
(PPL =82.0%;H,= 0.248;1 = 0.354),

T ASBDUR S 8] B 4% 22 R PR K AR AEBOR
(2 57 AR BECY ) R4 75 i i CXO I i % %
FEME I 51, 242 R BECXA) AL R FECPB) ATBE M e
TECHZ) IRag A 2 FEPE U2, T LU Ja BE CRY D A4S
IRJERECZQ) WAt 2 FEVE AR Ja P S AFF S ok
BAEZ R 3 AN RbRCPPL, H,, D A 7K AR
JRBECYF) R4 75 i CIXO 8 172 AiAi e A4 AT
(Ui 2, 7oA i B YR A4 75 o B COXO AN R 5
L, DU JERECXA) I AL JERECPB ) A1 M A
CHZ) B ECR /b, FLU S R CRY D AIVEE X J 1
CZQ) A K iR D o ZRH] ISSR 73 R ac ker il 21
() ZHBOR Ja 5 A% 22 FE VK1 B T eI R /IR R
ORI e T 1) 3 BAT S i (R A 2R K. 7R
TR 4 75 P Ml 2 LR R i A 22 BRI KB v, O
ST ] X3 T AL R A

W A P BURAE J5 AR 1] (0 382 4% 28 S BOK, T B T)
(R AEAR S o e a4 AR 7 1K 56. 9% « AT I ATE T
F MY, KA J AR AR 3 A G5 g B 1 A S kA s
Cor A DR A 358 AR s BRE R A ) L AR L Tt A%
TRAR ATTC R G B DR AN £ 55 AN [ i R 1 AH B4R
HI(Schaal et al., 1998; Slatkin, 1987). #f 50k
I, DO T 1) Tt A% A8 S ) 7 A 2 2 g s T T 11
BEPRI A 2 B BRI A K B DURXS K # B 4%
PRI SR EER™ M, — By A8 BRI 70 A1, 2 W T
WoRE AR . AT EOR (L 0.1 g) IFRERE
K, B A6 7 5K I ok R W R % V). B
B PR S ) 70 A 3 AN TE 2L, 1y HLE R 22 18] ) 1)
B 2 B A R AL, 19920 o BTSN 7 AN A %
DURE AR 2 A (1 3t B 2 12 5038 (80 — 420 k), T g
SO B T R R PR R PRI AT . AR U AR BB A 2K
(2004 WFFT RN, A7 LEA] ) 40 15 5& ( Sonneratia hain-
anensis ) R ZE 7 ( Psilopeganum sinense) J& 4[] [ 15
AL PR 5 5 PR 2 5 W I AR R R . B
HE T) PRy J A P 5 0 b TP B9 2 A4 B2 IR AH G OR &R,
RAH DG VEAS Wb 25, 130 P e 8 R 2 53 o G e ) 1)

PRIAZ Ui, He 0 3 e A ) () ik TR R AR (Y, =
0.394). Wright (1951) 5, Wik N, < 1, Wit f%
TRAR T DL B0 A () B S A A Ao DR, R A
UL 52 BELRI I8 A 5 W] it S B0 DU S A ) 7 AR A
KR I Z R A

HARBAT B KA R A, B B DUR
SR T IR E I R AT EE AL G E D), R o
S A SR A R U, 0 1R AL B, B E B
T3 58 TSP BT (BT A A e B DU A o
Ry il R A 2L R . WA E R,
TG AR R <5 F5 1 i T LA B e TR 38 A 2 R PR OK
S 2 PR AP AR H IR B 555 RIS, 20 DOR Ja e 0] 7 2E
T BRI AL AR S, 1845 AR 3 18 3 A AT — 7€ (1) 1k
P DR abt A v e A e X A B SR K AR 5
H.
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