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Genetic Diversity of 16 Male Actinidia Cultivars Based on ISSR
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Abstract ; In this study, 16 male kiwifruit cultivars were analyzed using inter-simple sequence repeat markers
(ISSR) to investigate the genetic diversity. 10 primers selected from 100 primers were used for ISSR amplification.
A total of 172 bands were generated, of which 140 bands were polymorphic bands ( the percentage of polymorphic
band,PPB =81.4% ). The results of POPGENE version 1. 32 analysis showed that the genetic distance of the 16
male kiwifruit cultivars was between 0. 1503-0. 5128 and the genetic diversity index (H) and Shannon index (1)
was 0. 2416 ,0. 4048 , respectively. These cultivars were divided into 4 groups at the genetic similarity of 0. 64. Class
I was made up of A. chinensis and A. deliciosa. Class Il was A. latifolia and A. eriantha. Class Il was 'Kuilv’ and
Class IV was A. tetramera. It was indicated that ISSR markers were feasible to analyze the genetic diversity of male
kiwifruits and the results would facilitate the explotation and utilization of kiwifruits.
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Table 1 Materials used in the study

(e SRR O DU R B4R ) 3t 16 ANHERE
PR RRIEA T I8 A Z ARV b, B TR N R Bk R
TR IRAL A AL 79 5 DA RSO R Y i
M5 A SERIBITTE , i S S B A bk ity b 52
RE BT O E il Bh k8 F Al AR A9 A 5 20 1 b
ICBUE SRR, AN, X T MERR AL 2 R PE R BT 5T
T T b o A A9F 7 A R, Sy S SO0 B i o %
N IOE W AN £ RSN TN S @ WORIE i % (3 T
e fit— e B BRI S 75 RS AR A

1 #MREFE

1.1 ##
BERARR B T B SRR RS BE
BRI AT R 3, (Il R A ERR (R 1)

%5 B2 R Jit BRI T 2% 4 PB4 (F)
No. Materials name Species Latin name Sect. and ser.

1 ANl LREEY Y S A. chinensis REEHTEREER
2 aft2 s rh ARk A. chinensis BEEHTEEER
3 15 AR A. chinensis EEA%ERER
4 ef2= AR R B A. chinensis BEEAREEBR
5 £l AR TRk A. chinensis BEEHNTEEER
6 FIRTE FE AR A. deliciosa REATERER
7 Hort16A FrAERR IR A. chinensis BEARERETR
8 79-1 AR Rk A. chinensis REHATERER
9 Soreli ARk A. chinensis REHATERER
10 ZHE FRGRAEAk A. deliciosa BEEHTEEER
11 ik BRI A. eriantha EBAEERER
12 Az AR A. arguta HRA R RER
13 04137 AR R A. chinensis BREHZRERER
14 HES KRB A. deliciosa BEAREETR
15 gt SRR A. tetramera HARA R RER
16 fva i [ A A. latifolia REEHATEEER
1.2 Fik AISERENE , e R DNA Bt B8 2 100 ng/uL

1.2.1 DNA 2B SRR @RI AR 16 A1
PEBRBREE DNA 35050 & RARA AR IR 7
fefit, S5 Hh I BE AR N FE DNA 14 40 B ik
JE T 1. 5% BBl HEE I F A I R AR B . DNA

TRAFAE 4 CUKFA5

1.2.2 3|90k SEHINE R AHME HE K 2E 3
100 4% ISSR 514, H I #R 9 B A9 TR A BRA
AlA R, AR E A 16 A HEERREERE
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F B —EH T 16 A FRAEAR A A %) 52 10 A4
2., Taq BEW B RAR A9 TRE (BB ) A FR 2 A,
PCR JX ¥ #E PTC-200 %I 3 [K 4™ 4% 1% ( 3% [ BIO-
RAD) AT, 9788 7™ W1 2% By B W sk Jie A F Uk
A FAE JE 80 V HL 3K 60 min, DNA 43 T & #Ric N
DL1500, 14k Z.4% (0.5 wg/mL) &8, 10 min J5, 75
BHTEAMT T WA I A
1.3 HEUESHT

Giit 4551 W 4y 7 bric 78 UK RS 2 fR] Y
P A 856 a5, IE WS LA T8 4 F b ic 5 B AR 1Y
A, AEWIC N 1, BAIE k0,15 B T A A
SR OB s, R T OCH I, 4ot ISSR BT
BN RSB 2 S AW R TR S
PR BT 5 B E 43 G (PPB) il 3F POPGENE 32
TR Shannon 15 B 48 0 (1) | % 1 3 H 5K
(N,) ARAFEALIEHEC(N,)  Nei's 5t 15 Z K¢ 1%
(H) % B NTSYSpe 2. 10e # A% ¥E47 Jaccard
Ik R BT, I H UPGMA 5 gtk A7 R 2K 40 #r
WAL EG KRR HLL DCFA XA F &
A POPGENE 32 #4750 #7, J% 5 A Treeview &
Pt AL M B VR,

2 FER5HMH

2.1 ISSREZR#E

2R EIRE N 100 45519 ik 10 &
I 2k EERERL1Y IS REE T 16 4>
BRI R L 373 SR TR 20 pL,
45 1 pL (100 ng) # Az DNA, 10 x PCR buffer
2.0 pL, 2.0 mmol/L MgCl, 1 pL, 0.25 mmol/L
dNTPs 1 pL,10 pmol/L 51¥) 1 pL,1U Taq B, 2555
TK (ddH, 0) #h 5, ¥ 3G R F h 94 C Fil 48 Pk
7 min;94 °C7AEVE45 s, 1Bk 45 5,72 °C#E{H 2 min,45
MER)G 72 CHEH 7 min,4 CIRAE,
2.2 ISSR &M

FHE H R 10 255195 6 AN EREBERI Y 16
AFERIEATY 0 Iy 172 Sk b 284
WHUR N 140 55, Z MO B A 4788 81.4% ,F
BIRAG 19 8 17. 2 45, b5 [ 895 My 3 45
RILE 1, A5 A& EIELL ~26 45,

514 845 P HE AT e 2 N 26 Z5iF 514 818 P 4%
WA 1L 5, FBOR/MVERTE 100 ~2500 bp Z
], 10 519X 16 N ERMEREAT BEE ISSR & 15 45
B2,

M1 23456 78 910111213141516C,C;M

M:Marker ;1 ~16 [FE | 4i5;C, .25 AR 1;C, 55 (ARTHE 2
M ; Marker, the number of 1-16 same as in Table 1,
C, :Control check 1,C, :Control check 2
Bl 1 514895 Xt 16 MERARBLIEMK B3I T A R 3T B
Fig. 1 Band spectrum of 16 male Kiwifruit cultivars by

primer 895 and blank control

2.3 16 MERREA R Z EF0 6 N EEE S
S

X 45 R popgene32 K Nei-Li 55 —3(
JEE RN B A% B B (AR i, A5 B 28 7R R R g A AR
TE] PR AL - 35 A% B B B, 45 SRR, 16 AN TR
Mk IE] 435t 5 BE BS 7E 0. 1503 ~0.5128 2 Ja], 44t 1
SRIEAT 2 S B A5k 0. 1503, 17 15t 1% B
BRI H AU Ol 0. 5128,

K RV RE (4 7 2240 BT 6 A 8] 14 38 44 — B
B AEHE B, 3 3 R 6 AR ] A9 38t 4% 5 25 0 e 1k
THE, 2% 3 W LLE i AR R SE Bk (9 35t 4% R 25 o
0. 0538, 3%k K Z F AT, 1M Ho A AT 25 75 3 A9 I
I T 0.2459, 5t AE A S A 4 R BRCASRT Y
B 0. 4470,
2.4 16 HEMEERBRRARIEE SFME

M 4 LU 16 03 HETE BRI R A B - 14
BREEAFEDIE(N,) g 1.3217 , B shiE FIAE 1. 1556 ~
1.6189 Z[f], -4 Nei's 3L R ZREMEIR B (H) Hy
0.2416, it K AH N 0.3765 (5197 820) , Fit /IMEH K
0.1307 (314 845) . Shannon 15 B 48 % (1) 25 iF N
0. 2470 ~0. 5620, F7 0. 4048, 5t1L 01k S 8050
IR, 16 A HEVERRIE AR AL R 22 18] 5 0 a8t 4% 22 R
(H,)>4 0.2704 , F i istfE Z 4 (H,) 24 0. 0476, F
W3R AE ZREVE (D) Tl 0. 2228, 846 /3L 250 (6,,)
4 0. 8242  FEHGE (N, ) M 0.1607,, FH 16 A~ HETE
BRAERC AL AL 0 358 1 22 B PR R P A A B R 220, o]
DL th ISSR 5147 RE % A 4 b Y T R A Bk s i 22 1)
ML ITSE .
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F2 RIEHAI10 £ ISSR 3P IEER
Table 2 Amplification results of the 10 primers used for ISSR analysis

. EZ N ZETE R (%)
ElL7 el PR RR , ' BIGRE( C)
No. of polymorphic Percentage of
Primer Sequence No. of amplified bands Annealing temperature
bands polymorphic locus
817 CAC ACA CAC ACA CAC AA 13 8 61.5 48.8
818 CAC ACA CAC ACA CAC AG 11 8 72.7 51.0
820 GTG TGT GTG TGT GTG TC 13 12 92.3 51.0
824 TCT CTC TCT CTC TCT CG 22 20 90.9 51.3
845 CTC TCT CTC TCT CTC TRG 26 20 76.9 55.8
847 CAC ACA CAC ACA CAC ARC 16 12 75.0 55.8
850 GTG TGT GTG TGT GTG TYC 17 16 94.1 55.8
876 GAT AGA TAG ACA GAC A 15 14 93.3 48.8
879 CTT CAC TTC ACT TCA 16 12 75.0 45.2
895 AGA GTT GGT AGC TCT TGA TC 23 18 78.3 55.8
K7t Total 172 140 81.4

&3 ThiE Nei's BE—HE(L=/A)MEEER(T=A) WEXREITE

Table 3 Nei's unbiased measure of interspecific genetic identity (upper triangular) and genetic distance(lower triangular)

B g ESUS o JUES i@l i Bk
Class group A. chinensis A. deliciosa A. arguta A. tetramera A. latifolia A. eriantha
Hhae - 0. 9477 0. 7764 0.7183 0.7616 0. 7820
ESUS 0.0538 - 0. 7299 0. 7007 0. 7700 0. 7536
&S 0.2530 0.3148 - 0. 6395 0. 6802 0. 6453
Py 0.3309 0. 3557 0. 4470 - 0. 7035 0. 6221
i - 0.2723 0.2613 0. 3853 0.3517 - 0. 6977
Bk 0. 2459 0. 2829 0. 4380 0. 4747 0. 3600 -

R4 16 BHEEUEBRERMM I RE SN

Table 4 Genetic diversity of 16 male Kiwifruits cultivars

21y WL i 55 PR B AR Nei's 5t f& ZFE 1 Shannon {5 B 15 %%
Primer N, N, H 1

817 2.0000 +0. 0000 1.2945 0. 1170 0.2214 +0. 0717 0. 3756 +0. 0960
818 2. 0000 +0. 0000 1.4563 0. 1774 0.3041 +0. 0818 0. 4780 +0. 0966
820 2. 0000 =0. 0000 1.6189 £0. 1551 0.3765 +0. 0648 0. 5620 +0. 0736
824 2. 0000 =0. 0000 1.2581 +0.0923 0.2013 +0. 0556 0.3511 0. 0729
845 1. 9375 +0. 2500 1. 1556 +0. 0803 0. 1307 +0. 0609 0.2470 0. 1000
847 2. 0000 +0. 0000 1. 4055 +0. 1147 0.2841 +0. 0579 0. 4561 +0. 0697
850 2. 0000 =0. 0000 1. 3426 +0. 1445 0.2467 +0. 0082 0.4064 0. 1118
876 1.9375 +0. 2500 1. 3455 £0. 2066 0.2415 +0. 1085 0.3944 +0. 1488
879 1.9375 +0. 2500 1.2331 0. 1131 0. 1823 0. 0794 0.3189 0. 1223
895 2. 0000 +0. 0000 1.3515 £0. 1146 0.2545 +0. 0709 0.4174 +0. 0984
-5 Mean 2. 0000 +0. 0000 1.3217 0. 0651 0.2416 +0. 0389 0. 4048 +0. 0502

N,, Observed number of alleles, N, Effective number of alleles

2.5 BEEBERELZXRDW FFLL DCFA ¥ SCAJS TE popgene 32 A T40HT, 5

FIF NTSYSpe 2. 10e #AF#47 Jaccard AHAME R JH Treeview MBI EIVER . WERISHHTEIE
BT, 6 UPGMA BT i B- AT 260, disrsg 16 DHEMARAAT BHEBE A BLRECH 0. 64 AbJ3N
G 5E) 16 DMEVERRBERRE TR (K 2) . 4 2K BERRIRLI Lt 2 5 it 1S i 2 5



622 iR/

wOW o

16 &

Soreli 04137 . 4x #4  Hort16A [ 79-1 % 26 41 35 ik
i YR TREBAEERET RN PR ZRS,
IR A B4 2R E R TR FBELL; 5
M2 A ek, Jm i R B 2R 5B VIS U s T
HRA R BER . SBIEELE 0. 748 4b Xy k4 W2 A T
F M a2 5B WK &4 15 &2 5,
Soreli 04137 .4 ¥ Al Hort16A ; C W.25.79-1 FIZE 3
2195,D W2 RS,

21FH
a5

et1s
&5
Soreli

|

|

|

:

L
‘ s
|

|

|

|

|

Hort16A

|

|

|

|

|

|

|

|

|

| _

}

I! 79-1
C .

| I
| AES
|

|

|

|

|

{

|

— S
fit
Bt
sk

0.58 0.65 0.73 0.80 0.88
Coefficient

B2 16 NMEMERRBERAFHRESR

Fig.2 The dendrogram of 16 male kiwifruit cultivars
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Fig.3 The neighbour joining tree of 6 male kiwifruit species
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