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Analysis of the Genetic Relationship for the Main Cultivars/ Varieties
of Ping’ou Hybrid Hazelnut by ISSR Markers
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Abstract; The objective of this study is to analyze the genetic relationship for the main cultivars/varieties for
Ping’ ou hybrid hazelnut. 17 main cultivars/varieties, such as ' Dawei’ and’ Liaozhen No. 3" are selected as mate-
rials. 7 ISSR primers with high polymorphism, strong signals,and clear bands are selected from 60 primers. NTSYS
pe 2. 11F and Popgene 1. 32 software are used to conduct the data analysis and plotting. Totally 58 bands are ob-
tained. The average number of bands is 8.3 per primer and the average percentage of polymorphic bands is
84.6% . All the samples are divided into 3 groups at the similarity coefficient of 0. 687. The first group, containing
14 cultivars/varieties, can be divided into four sub-groups whereas the second and the third group contain 1 and 2
cultivars, respectively. The similarity coefficient of the samples varies from 0. 448 to 0. 879, with an average of
0. 678. The effective number of alleles, Nei's gene diversity ,and Shannon’s information index of the main cultivars
are 1. 6751,0. 3701 ,and 0. 5308, respectively. Ping’ou hybrid hazelnut is a high polymorphic population and the
genetic relationships of the main cultivars are complex. The result of this study can offer reference for the relative
researches in Corylus.

Key words: Ping’ou hybrid hazelnut ; genetic relationship ; genetic diversity ; ISSR markers

W EH2013-05-16  fEEIAHI.2013-06-18 MU H AR EH1:2013-12-19

URL:http://www. cnki. net/kems/detail /11.4996. S.20131219. 1309. 023. html

EE£TA IRA R RF TRH (GRMET:2011-086) ; IR R MOk 23 35 HAT AL BHIF L 50 (201304710) 5 g 200 235 PRI B T 3R 4%
BHIL 55 2% & 55 42 (RIF2012-11) ; 82 i BHERRIR U H (2012-15)

S — Ve BN B IR 5 AL 2A ST, E-mail :63249324@ qq. com; Sy R AE A IR S —1E

TEEMER X PR B RANBTUR 5 2L Y AR B, E-mail ; g21iu001 @ 126. com



202 iR 7/

MR A2 Fh A% ( Corylus heterophylla x Corylus avel-
lana) &% [EF#& ( C. heterophylla Fisch. ) Fl[E 7h KK
W ( C. avellana L. ) BFP 1 22 32 S5 A0, (2R
R - BRFAE)TICE T 60 2R, M K& T
AR T AR R SR 2R e R 5 A
I, 8 iz 0| b 23R E R VLR A~ A H L]
VHTELAY 20 A48 (EAET L AR IX) o AR IR
PRZRFIAR S Al (R ) B — DRI T 2 SRR RY IR
ERERD BB R A, BN ESE AL, 2
SRAY TN THRICTT IR I () AR R,
XFRFSEFBR AR R ) 8 15 5t R Sl gL 24
PEAF LR AT B2 S, ISSR 4r Faric ' R4 Al
%%2ﬂ¢ﬁﬁ$§ﬂ@ﬁ$?ﬁ”ﬁﬁ( SSRs, simple
sequence repeats) I HF 51, 76 SSR /9 3" B 5 %y JI
1~ 4 TRAE R B —5 | W), 47 52 ) 8] [E] 1Y) PCR 4
B BA BT ARE e DR R e R e A
PES BT Z T 2R Y se 240 SR
S SRS A T T AW B AELL ISSR
FRICHIFSEF BRI R R i Bl (R ) IisHL G & T
W BT SR AR RE , N BR 2% FlA 1) i Ao 2
| GREOCZR RN I gL ZREESER SIS

1 MR57AE

1.1 K4

IR T 2012 42 6 H R A LA A RW 5T
IR T SRR IR R A I, TR 17 P BR 2SRRI
HigA ™ L E 2R Fh (R) . REMFE NN
AR gt R R JE 2T AR, B Fokah
WA E T - 80 C M ARFEA A, AEilFE i iy i
Fl# B RS RS W2 1,
1.2 KW H*E
1.2.1 E[FEZ DNA RSN  DNA $#2HCR
R CTAB 35170 i FH 0. 8% Bt i b 58 i vl 1k 4G
I DNA SE#PE, DNA B4l B 55 1k B i FH 42 44l
JEEETE, Ml 0D, ,OD, {8, ] ddH,0 ¥ DNA 4t
—Fi R 10 ng/pL 2,
1.2.2 ISSR ¥ &R E ik MG SCHR P sy 1S-
SR 51975, Wit T 60 5519, th LilgA TAEY T
AR NR 55 AT BR A B & A, 28 PCR 334 Rl HL K 43
Br, Biiie th 7 259 B 2 AR e RS 1Y,
B F T AT IR T 5 BB KRB L2 2, PCR 4™
4 RBIAE PTC-100 6% PCR Y kAT, R ik 2 4t
20. 0 pL, HA42HE 10 x Buffer 2.0 L. 0. SU Tag poly-
merase 1. 0 mmol/L dNTP 1.5 pwmol/L ISSR 5|4#J .

ol ¥ R 15 %

F:1 AWMRAEERNER

Table 1 The samples employed in the study
G i (R HRRE
Code Cultivar/ Variety Breeding number
1 W35 84-226
2 KK 28 5 85-28
3 praya s 84-254
4 S 82-8
5 K 402 5 84-402
6 K 48 5 84-48
7 FRK 376 5 84-376
8 FRK 33 5 83-33
9 FRK 162 5 85-162
10 TR 586 5 84-586
11 TR 88 = 85-88
12 TR 3 B-3
13 K 18 5 81-18
14 FRK 21 5 B-21
15 TER11 5 B-11
16 FRK 62 = 83-62
17 FBK 617 5 84-617

DNA 547 5.0 wL, il ddH,0 #ME 20.0 uL, ¥ 367
¥4 94 CHIAE M 4 min, 94 CA5M: 1 min, E M 50 s
(IR CRBERES 1T AE ) , 72 C ZEAH 2 min, £ 36 4MF
0,72 CHEAR 10 min, MWV EEASS A 4.0 pL
TR TR S 6. 0 WL 73 W) T 2% B BRI HHEEE
HEL YK, LR 22 #PICR 1.0 x TBE, 84k £, (EB) 4
o, et J5 eSS N RE . Ur A ANTPs |, Tag polymer-
ase Marker( DL2000) %34 [ 128 TAEY) TR,
RIS AR
1.3 HiEZitHH

ISSR Sy WAERIC, 42 451 19 A JC 700 AR, K¢
LUK B4 0-1 J6 [, BRI i7iC 1, Jeaiiid iy
0, FEfhBAL 2R PE I B /48 b fd ] Popgene 1. 32
Bl TR B K (Ne) (BRI ZFEJE (H)
K Shannon {5 BFEEL(1) 3 FE 5 1) B2 40-Br FARLPE
FZHOT AT NTSYS pe 2. 11F 8044 % S5 iA %E R
SIMQUAL F2J7 K15 SM AHLl R B 5, ] SHAN F2
J¥H 1) UPGMA ( unweighted pair-group method with
arithmetic means) J5 15 #8417 B 25507, FF 38 3 Tree-
plot FiHR A Bl RIS
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2 HERES

2.1 S|MFERRREEELE

2 PCR 4 3G AT HLIK 4B, NI 60 4% ISSR
Sl ik 7 RS E REERN G,
ISSR 4" ¥4 4547 E LA TE 100 ~2000 bp Z[A], & 1
J&7R T 514 1SSRO8 M4 3R . 7 4% ISSR 5144t
7oA 58 ARk PRSI W AR 8.3 kil
T Z M 50 45, P2 AME R 84. 6% (3R 2),

1 2 3 4 6 7 8 9 10

HHAWAE Y ISSR By ¥ 3% 25 A0 Eb b T 55 K
S0 I20T ORTR] 5| MR YT I R 2 A A R
A BT 22 5, 519 1SSR25 £ 25 Mk L il ik 3]
100% , 514 ISSRO9 Fil ISSR36 2 254 FU 4] h 90% |
HoAth 5 | A A 1) 22 250 L Bl 4 5, 190 B SF- BR 24
Pe Ak A AP ISSR 2785 HE R AR KT 1 | st AL JEmb 45
I7o BARBFR AR R R B 7 K51
AT DA A J5 B2 50 FVECE 23 B B K [R] s ]
TR B A FHAAR DG 5E

12 13 14 15 16 17 M

€= 2000 bp

&= 1000 bp
&= 750 bp

&= 500 bp

&= 250 bp

&= 100 bp

MBS EE 1M 12 marker
Codes of 1-17 are same as table 1,M stands for marker

B 1 ISSRO8 3 7=y e ik B i
Fig.1 Amplification results of ISSR08
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Table 2 Primer sequence and polymorphism comparison

o — T iE_J(‘ZEJE“‘UC) BAHRR) BRI SRV FR(%)

Code Primer name Sequence Annealing No. of No. of Percentage of
temperature total bands polymorphic bands polymorphic bands

1 ISSRO1 (GA)gY 50 8 7 87.5

2 ISSR0O8 (GA)gYC 53 6 5 83.3

3 ISSR09 (AG)4T 50 10 9 90.0

4 ISSR44 (AG)(TT 45 8 6 75.0

5 ISSR36 (AG)gAC 56 10 9 90.0

6 ISSR60 (AG)4GG 54 6 4 66.7

7 ISSR25 (AG)gYT 50 10 10 100

B3t Total 58 50

44 Average 8.3 7.1 84.6

2.2 FEREME17 NMERRWHELEXR

2.2.1 BEBEMNRBFRBEST 17 TR
PRER ST (R ) FAHILRECH 0.448 ~0.879,°F-1
0.678, 5 FE i ] RAPD i AR Xz Jg A H Ff ik ¥ IR
(OIF 58 B ) 235 SR A Ry e 2t ol DA kg o i) 2 58
JEAR SRR AR AR S il (3R B 15 SRR S Ak,

ZREMER R AR 18 S AIERK 617 5 Z (1] )
L R BRI (0.879) , £ 2 A FH(FR) Z i
F S 4 R 0T TR 21 S FIETAE 3 5 =2 [l gt
RN (0. 448) R IIX 2 D EFP (R) Z A
FRGRRBIL,

XU TR i 25 21 1) B304 IR kA7 3R 26 03
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wOW E R 15 %

(1 2) , AW EFAY 7 45 ISSR 514 iF 3845 19 58
Zitay, nlfs e R RE S e 2 F . MBI N
0. 687HI L 17 ASFh A ( R) 43 3 ANBE, 56 128
BEEA 14 (R) B IEBESA 1 AR (1
) VB MZERESA 2 AR CERR 21 5 F1ERR 376
) MRE R 0. 723 WA T ZEBERTE— 40 4 A
W2k, BIITHE 3 5 GA4EMSERK 402 504 1 P,
Nk 28 5 SRR 33 S HISERK 586 5o 1 W
Mk 3 5 SERk 62 5 SFRK 18 5 SRk 617 5 F1F- R
11584 1 AW FRR 48 5 SFERK 162 5 FISERK 88
TR LIS, ARBFFERH ISSR J7 X BR 4%
8 T2k R G SR S A BT AN I DA B A% £ S R AT 1A
FEXT AT A bR | I SR AR LA R 3 o7 P 25 1T )
Feah R I, SASHF I 4 R AR SE 4 — 3, InaT kE
35 GRGERISERK 402 5o 1 AR, =F a0 IR IR
RUAGONAT A et KR A HiTHR 3 &
IR B R e f8, SR YEFIT-RR 402 518 SR R 4T #8 ta, SFRR
402 SIZEFFER IR 3 SRR E H o, IR H
HBT IR TR 402 S FIRGE TR S
HAZ I EARRIFTA K,
-1 AR
I —
FRR4025
SRR 285
T3
FRR5865
— e
FRR62E

KIS S
L —mar
TR

P48
—

—
—

|
o8}

FER 1625
K885
kA
k3765
FRR215

1.00

0.70 0.85
Coefficient

2 17 N FRFMERERRT (R) HRESTE
Fig.2 Dendrogram of UPGMA cluster analysis the 17

main cultivars/varieties of Ping’ou hybrid hazelnut

2.2.2 BESHMESW BUE RN E B IR
JEIEAT IR 2% Bl 32 4% 5 Al (R ) 8] 15 15 5 1 EAl
B EESR MR B A 1, 115 A B TR ISSR
UL Z AR R (R 3) . 7 A5 WA 3
FE S A 205 A R SE B 1..0000 ~
1.8471,F ¥ Ky 1.6751; J H Z HE H 0 ~
0.4541,F4 0.3701 ; Shannon {5 A FEH K 0 ~
0. 6454 ,F-39k 0. 5308 , 17 L4 5] ¥ ISSR25 ¥ {8 &
o (CHY s B L R 2 B s )

FIRT, % Jm A 9 14 G g 15 22 A 1 B2 4 4 A 1 4T
18, 5 TR AT ST 04 H A A R EE 1 R B PR 2
AR (R ) 8] B 5 A 28 PR AL T AR R K
LS S SRR R Z R AU G IIRA
R DIMK

R3 HREESHEUENEERER

Table 3 Estimates of genetic diversity among the samples

%' AREAHENE ENZAHEE Shannon {5 EREK
Code Ne H 1
1 1.5802 +£0.3169 0.3383 =0. 1665 0.4988 +0. 2307
2 1.7158 £0.3634 0.3839 =0. 1901 0. 5442 +0. 2681
3 1.7346 +0.3182 0.3987 +0. 1534  0.5701 +0.2112
4 1.6116 £0.4095 0.3330 =0.2118 0.4761 +0. 2988
5 1.7427 £0.3113  0.4025 =0. 1512 0. 5744 +0. 2094
6 1.4939 +£0.4096 0.2803 =0.2224  0.4068 +0. 3192
7 1.8471 £0. 1716  0.4541 £0.0546 0. 6454 +0. 0575
T 1.6751 £0.3286 0.3701 =0. 1643 0. 5308 +0. 2278
Average

FNEUE R TIHE « brifez

Data in the table indicates the average value + the standard deviation

3 i

iz H] ISSR 73 FHRic &t T Z (8] 1Y) DNA J¥31)
PEATY HE B XS N TR DNA 390 6 47 A Bl i
&K RITRUE 5 AR S B A
KoK M2 B AR T RAPD HAR K
AR h FE 8 SSR FlfE B, A
RAPD S5m0 EE M, 28 YR E N FE ., H
HRTV T ISSR Anic AT TR @ AT ) 35t A% A 1
ST ( EBRERPIR ) 20 (H 3 TC T BR % AR 32 4%
an A (FR) ML X RAFFEARIE . ASBFFE M ISSR
TS, 40 BT - BR 2 P 2k (R I ist A% ¢
#, MM 60 %% ISSR 51¥hifiie i 7 k28 m e
PERA S, R RS 1 A 8. 3 Akl P £
BE L HE 84, 6% , 1+ BUR 2 51 5 H Al AT 1)
ISSR 45 5L AH b A F 45 i K P08 1015200 07 % ISSR
51 W) 4 T AT RE A A 4 OT, U BH 51 P g B

AR FE KB (Ne)  FE ZFEJE (H) HI
Shannon 17 B850 (1) ZVEM BEIR IR AL 2 R 7K
EESE™ A4S - RRSS Tl 48 5 Fl
(R) BRAE Z RSN Ne = 1. 6751 ,H =0. 3701,
1=0.5308, 5 H A A F i FH ISSR #1045 8 19 35t 1%
ZFEE S O B, B (Ne = 1.5207, H =
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0.3125,1=0.4759) """ WHEEREL(Ne =1. 5311 ,H =
0.3101,7 = 0. 4668 ) " A nt-Fh 25 B (H = 0.3797,
I=0.5586)" 5 Bk (H = 0.3241, 1 =
0.4875) 4% SERR A PR E AR (R) L £
FEHEAL T 3B Bk ARBIFGEXF- B 2R J2 4k
(R AR AL R R s R A AL R
M 0. 448 ~0.879, 51#i | RAPD AR X V4% Bk
PR SRR Z AR DL K 3R B A AR & Al ) st 15 2 4
PERIBFFE B 45 5 (0. 46 ~0. 88) & iR |
VB PR Mg 326 i b (R ) B985 15 AR 4
KA PSS, PR R, 5 A H MR
T A B, 4% ( C. heterophylla Fisch. ) Fl KK Y %5
(C. avellana L. ) B RAEFE B AT EEE T | SRR 24 A
BRVE RPN R 22285 AR, A2 3C i 77 A 17 K o i) B 4 AR
S, IR 30T AR S A8 B 2 3 P ) A2 S5 i K5 05
AN FERAE e AC BT R BE T 6 AR RSP AR S bk B
AR T I A 9 4 A e W, ST S B TR) R B
PIAFAEASTRI R BE A A5 A8 53 28| R 5 I 45 1 4674
LA 10 ARRIMFR DG B SRR TR A AR — 24
T A ARG T S 1 S IR L

ARWEFEHE R 17 A (R ) =2 B Rk s
T T R AR A AR HAR SR 7E LAl
I, H AT YA 5T B IE AR T SR LU T A b g
R JCHEER SRR EEE H AR ERE 2 AR Mk 2%
PRIV TAE, A I 4 Bl 2t thoBr i) st il Aok 25
SRR PR TR IAR B 52 2R B H 2R, I, 275 i
58 3 1T MR 2 AR 48 S0 &1 3 RO A 4 AR Ry
ATERIEFIRSS o 53 b, ¥ B A BEAS 1 57 R 2%
T ) ist A% ik, 5 5 AR PR o B A R4 T
BRI QTL &AL, X T Fhric i Bh & Fh AniR &
TR SRR 2 B B R L,
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