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Analysis of Genetic Diversity and Genetic Structure of the Wild
Banana( Musa itinerans ) in Minjiang Watershed by ISSR

LAI Rui-lian, XUE Hui-kang,ZHONG Chun-shui,MAO Yu-yuan, XIE Xi-ying,
LV Kai-qgiang,ZHANG Zi-hao,CHEN Yu-kun,LIN Yu-ling, LAI Zhong-xiong
(Institute of Horticultural Biotechnology ,Fujian Agriculture and Forestry University , Fuzhou 350002 )

Abstract; Genetic diversity and genetic structure of wild banana resources from watershed in Fujian province
were examined by ISSR. The results showed that:117 bands were amplified with 12 ISSR primers, polymorphic bands
of which were 105 ,and their polymorphism percentage was 89.7% . The Nei's genetic distance was 0. 244 ,the Shan-
non'’s information index was 0. 381 ,the genetic diversity in different natural populations had significant difference and
the Sanming wild banana was higher. The coefficient of gene differentiation was 0.589,gene flow was 0. 349 ,the ge-
netic differentiation among the populations was higher than that within the population. The clustering result based on
Nei's genetic distance was the same as model-cluster-method , the banana resources were clustered into 3 groups, in-
cluding Sanming wild banana group in Shaxi tributary , Nanping wild banana group in Minjiang upstream and nearby
tributary ,and Fuzhou wild banana group in Minjiang downstream group. The results indicated that the rich genetic di-
versity came from the high frequency of heritable variation among national populations that resulted from heterogene-
ous habitats in Minjiang watershed. The genetic diversity and genetic divergence of Sanming wild banana group was
the highest,and it may be the original center of Fujian wild banana resources, which was also the most important
community to utilize and protect. In addition ,water was a key factor of genetic transfer in Minjiang watershed.
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The numbers 1 —4 in these pictures denote XM wild banana population in Sanming Xiamao,GC1 wild banana population in Sanming Gongchuan,
GC2 wild banana population in Sanming Gongchuan and ZF wild banana population in Nanping Zhengfang respectively
1 EIREBsFEEBRER

Fig.1 Some natural populations of wild banana in Minjiang watershed
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Table 1 Informations of wild banana samples

i IE ST Hb S, GPS 445 TR (m) FE L

Code Watershed or tributary Collection site Coordinate Altitude No. of sample

XM YRS =WEE 26°38'09. 84"N 276 35
117°41'36.90"E

GCl1 [AE SR =5 26°08'37. 14"N 173 35
117°29'28. 02"E

GC2 YRS Bl 26°08'53. 10"N 167 35
117°29'42.78"E

TQ LA 13 (RS Ri] 26°26'53. 64"N 258 35
118°08'27. 06"E

ZF [CLRCS A RS2 26°41'42. 66"N 422 31
117°42'20.28"E

DH AR RPN 26°43'07.44"N 85 34
118°13'50. 16"E

BY [¥R] YT U WM H = 26°02'27.48"N 514 35
118°54'44.10"E

HK1 [ pANE Y3 wINEN 26°26'14.04"N 320 36
119°16'15. 60"E

HK2 [38) YT Vg fEMEN 26°26'14.04"N 304 38
119°16'15. 60"E

BT ] 9T 3 e 26°28'29.82"N 456 35

119°28'40.32"E
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Fig.2 Sampling sites of the wild banana in Minjiang watershed
K2 12%5|9PCR Yy EEREEMEST
Table 2 Polymorphic analysis by ISSR-PCR amplification based on 12 primers
5% SIYIFA1(5-3") SR SR EZ i i ZHEMATE(%)
Primer Primer sequence Number of total bands Number of polymorphism bands Polymorphic percentage
UBC807 (AG)sT 10 7 70
UBC810 (GA)4T 10 10 100
UBC811 (GA)4C 9 9 100
UBC815 (CT)G 11 9 81.8
UBC823 (TC)4C 12 12 100
UBC825 (AC)§T 7 6 85.7
UB(C843 (CT)gRA 9 8 88.9
UBC844 (CT)gRC 8 7 87.5
UBC845 (CT)4RG 10 10 100
UBC855 (AC), YT 6 5 83.3
UBC856 (AC)gYA 11 9 81.8
UBC891 HVH(TG), 14 13 92.9
At Total — 117 105 89.7

2.2 BEESRGESHEUESH

K H Popgene 32 X 10 4~ F 8 Jm B 1 it % 224
PEHEAT A, H A AL HE VB ( Na ) A B80S 67 R R 8K
(Ne) Nei R ZFEEZS 50 (H) | Shannon’s 15 BF8
B BTN SEU(NPB) 2808 H %R
(PPB) FE AN ZHUr g Rk 3, 10 MHARSERE
) Nei J& [ ZHEVEFR B0 (H) /T 0. 068 ~0. 156, F
194 0. 244, Shannon's {5 B 484k (1) /- T 0. 105 ~
0.235,° V4% 0. 381, J5 22 73 M & BLA [) B A A6 s
FEMERY Nei SEH ZHEM BB Z M A AR EZES

(F=0.967,P <0.05) , 15 BH ] VT3 3o Y A= 4 i A (1]
FETERL R (3515 AT i — 2D AR EE I/
HEZ )Tk B A 4 A SR TR BE R 51 2R R
5—5(GCL) > TS5 (6C2) > EE(XM) >
B (BT) >EH 5 (HK2) > A= (BY) > HYj (ZF)
>IEHT(TQ) > KA (DH) > % H—5 (HKL), 10 4>
B R ARSI Z A AU T 27 ~ 58, ifE £
FEPELLERTE R R 22.22% ~49.57% b B e =8 vb
B B % (XM) 53 )1 —*5 (GC1) Mot )i — 45
(GC2) PPAE AR R I Z PR s H %
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Table 3 Genetic diversity parameters of wild banana populations

EPN SOOI ARCERIEN NelMEMZREE BRI ZAMMAN EEMERAEAR
National population Na Ne H 1 NPB (% ) PPB
XM 1.496 1.255 0.154 0.234 58 49.57
GCl 1.487 1.263 0.156 0.235 57 48.72
GC2 1.385 1.209 0.127 0.192 45 38.46
DH 1.231 1.107 0.070 0.109 27 23.08
TQ 1.256 1.115 0.073 0.114 30 25.46
7F 1.265 1.131 0.085 0.131 31 26.50
BY 1.291 1.129 0.086 0.136 34 29.06
HK1 1.222 1.107 0.068 0.105 26 22.22
BT 1.291 1.138 0.090 0. 140 34 29.06
HK2 1.299 1.157 0.098 0.149 35 29.91
41t Total 1.932 1.399 0.244 0.381 109 93.16
2.3 HEEBEESNUST PEEAHBCR,
MV B A S e R (Gst) S 2.4 BFEEBREGEESN
0. 589, RIiZ M X BF24E 25 41. 1 % A& b1 e T 1ot A% A B0 RE A ast % B B SR SR E IR R 2 e &R

JEREN ,58.9 % 135t 1% 2 A R I8 1 J B 18], 156 B i)
T IS8 B A A R R PRI R RO () 8 77 AR = B 38t oy
feslist e As 52, Hm BER AR 52 K TR B s, if
—%ﬁﬁkﬂﬁﬂE%&ﬁ%%lmmmuw
0.349 it/ F 1. 0, KRR B 4R J3 B Z )L
BT, I A SR A L R AC I, A J&
TE RN BB IR] A3 BT o, 8 B A AR 2 ) st 1k 2
FEVE(Hs)AXUCh 0. 101, 5 E 8] )38 A4 Z2 REVE (He) A
0.245 , 7ESk = LA MM T, X P2 FeE 22 57
28t a2 N [ B o o A v o T o G IR
P A K SR A 22 T BEAF R R R .
W, 22 B A A T % R Aot 5 A R A R AR i L

B CHEFE bR, AN 4 FT7R |, Popgene 32 \*ﬁét%ﬁ
B,10 > A SR JE HE B A A 0 a5t A5 A L Ay
07%~0%L@%¥ﬁﬁawaﬁ%@&mﬁ
AR F A T B A AR ROE R R KR X
ﬁiﬁT%EﬁmHMi.w,ﬁji?@&T
g 0 — %5 (HK2) 5 B IEAT (TQ) AR JE R
FG KR IIT LR 0,738, XA ] ey
ZHEXWRMAEZ R FEG N NFEN —5
umnﬂé%mmaﬁﬁﬁ%$%%%%L
WAE AU AR 0. 942, HEM AT fiE 53X 2 4~ A &
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Table 4 The genetic identity and genetic distance of 10 natural populations of wild banana
XM GCl1 GC2 DH TQ ZF BY HK1 BT HK2
XM SRR 0.886 0. 861 0.753 0.760 0.795 0.784 0.790 0. 806 0.758
GC1 0.122 etk 0.923 0.769 0.795 0.831 0.810 0.833 0.847 0.824
GC2 0.149 0.081 sk 0.801 0. 840 0. 856 0.838 0. 840 0.839 0.813
DH 0.283 0.263 0.222 kkok 0.842 0.798 0.765 0.775 0.741 0.738
TQ 0.274 0.229 0.174 0.172 Hkokk 0.910 0.810 0.817 0.792 0.738
ZF 0.230 0.185 0. 156 0.225 0.094 ek 0.809 0.817 0.800 0.743
BY 0.244 0.211 0.177 0.268 0.211 0.212 Rtk 0.942 0.921 0.896
HK1 0.235 0.183 0.175 0.255 0.202 0.202 0.060 ook 0.942 0.905
BT 0.216 0.167 0.176 0.300 0.233 0.224 0.083 0. 060 etk 0.908
HK2 0.277 0.194 0.207 0.304 0.304 0.297 0.110 0.099 0.097 sk
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Fig.3 Cluster tree of 10 national populations of

wild banana based on Nei’s genetic distance
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Fig.4 Plot of the log-likelihood function on K value
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325(10) 336(10) 212(7)  218(7) 220(7) 226(7) 235(7) 237(7) 240(7) 245(8) 250(3) 252(8) 254(5)_260(3) 267(8) 271(5) 275(8) 278(3) 282(8) 290(3) 292(3) 294(2) 301(%) 313(10) 315(10)
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318(10) 321(10) 326(10) 329(10) 334(10) 33810) 347(10) 230(7) 234(7) 241(8) 243(8) 247(8) 255(8) 262(8) 265(8) 270@) 277(@ 280(3) 286(3) 288(3) 297 3I10@ 323(10) 341(10) 34510

233(7) 302(9) 308(3) 320(10) 303(9) 307(3) 286(3) 208(7) 206(7) 225(7) 222(7) 223(7) 331(10) 210(7) 274(8) 208(7) 340(10) 338(10) 261(8) 285(3) 300(9) 306(3) 3(N) 7 18(1)
259(8) 305(3) 300(9) 285(9) 304(9) 217(7) 349(10) 324(10) 207(7) 214(7) 224(7) 335(10) 344(10) 229(7) 330(10) 346(10) 227(7) 258(8) 231(7) 264(8) 348(10) 215(7) 6(1) 17(1)  19(1)

2000 27(1)  412)  70(2) 2(1) 5(1) 2801)  36(2)  44(2)  68(2)  62(2)  71(3)  73(3) 79(3)  88(3)  13(1)  26(1) 321)  46(2) B4(2)  7B(3) _ 82(3  9(1) 38(2) _ 60(2)
23(1)  28(1)  B1(2) 1) 4(1) 22(1)  25(1)  42(2) 45(2) 59(2) B5(2) 72(3) 75(3) 83(3) 10(1)  21(1) 29(1) 43(2) B3(2) 672 77(3) 84 12(1) 57(}) 78(3)

85(3; T4(3) 3001 81(3 51(2 89(3] 86(3 311 50(2) 95(3 90(3; 16(1 55(2, 92(3; 81 47(2, 11(1 35(1 34(1 48(2) 96(3 80(3; 100(3) 105(3) 101(3
§ )53t2) ¢ 87(3) ( )56(2) ¢ )15(1\ ¢ )68(2) 6 21!3(2) ¢ )52(2) ¢ )33(1) ‘ )5412) ¢ )59(2) ( )6512) ¢ )14(1) ( )8(1) ¢ )98(3) (3)94(3) K 59(2) ¢ E1lJ(2) X )37(2) ¢ 3‘19(3) ¢ )97(3) ¢ )102(3)( )9361 (1%33(3) (1%463 @

RN EE Fs T AR J5 O RES s BB TR R g 5 65 1 ~ 10 4351403k XM GCL .GC2 . TQ \ZF \DH .BY \HKI |
HK2 F1 BT [H 8K B 6 7 % 7 B30 €20 T B L 2 A% i U s AR I SRR AR, JC P 20 8, Sk €2 A1 €65 90331
R B AT AR M P AL A = WY BB A S
The values onvertical axis refer to posterior probabilities. The numbers on horizontal axis refer to sample codes,1 —10 in brackets

denote XM,GC1,GC2,TQ,ZF,DH,BY ,HKI ,HK2 and BT national population respectively. The area proportions

of different colours mean the probabilities of sample classification. The red, green and
blue colour refers to NP group,FZ group and SM group respectively
6 ETF STRUCTURE 2.2 BFAEERKLER
Fig. 6 Clustering results of wild banana samples by STRUCTURE2. 2
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