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Genetic diversity and identification of pecan by ISSR markers

LI Hui', ZHANG Rui', PENG Fangren'* , LI Yongrong®, ZHAI Min’

(1.College of Forestry, Nanjing Forestry University, Nanjing 210037, China;2. Nanjing Green Universe Pecan
Science & Technology Co., Lid., Nanjing 210014, China)

Abstract: In this study, ISSR markers were used to evaluate the genetic diversity of 161 pecan cultivars and individu-
als, one walnut cultivar and one Carya cathayensis cultivars. A total of 56 bands were yielded by 14 ISSR premiers, and
55 were amplified bands (98% polymorphic). Nei's gene diversity He and Shannon’s information index I were 0.366 8
and 0.542 8, respectively. The Nei’s genetic similarity coefficients ranged from 0.29 to 0.94, and the average was

0.649 6, which showed close genetic relationships. According to the results of cluster analysis, the 163 accessions could

be divided into 9 groups, which showed that the genetic background was very complex.
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Table 1 Details of accessions of Carya illinoensis Koch used for this experiment

F5 SR AR 5| F5 REL B 5| ha= AL R 5| Ffi it

No. cultivar name origin No. cultivar name origin No. cultivar name origin

1 ‘ Pawnee’ EH 56 ¢ fm 350 Wi 111 CRE1-3 VLI
2 ‘ Mahan’ EH 57 ‘ Hfl 63 Wi 112 “RE1-7 LI
3 ‘gte W4 1E 58 ‘ HfE 64° AR 113 AR 23° WL

4 cgEe W20 2% 59 ¢ Hf 100° WL 114 A S biNE P
5 ¢ Shoshoni’ e 60 ‘I MNP 115 ‘RS T

6 ‘ Cheyenne’ ESE| 61 ‘IPg 2 bwiNEE 116 R T

7 ¢ Elliott” B 62 ‘173 MIRINEEpT 117 “Kiowa’ %

8 BRI %H 63 ‘TP 4° bW 118 R EH
9 ‘RE % 64 ‘I MNP 119 ‘HHA 6 TLIRFE R
10 ‘ Wichita’ XH 65 ILPH 20 MWiNEpt 120 ‘ Mohawk xstark ’ XH
11 ‘HEfE TLIRFE AL 66 BINENTN MNP 121 ¢ James(U.D.A)’ [
12 “Schley’ EH 67 IR 147 bW 122 “Gibson(IL)’ e
13 CHLRR TLI5FE 68 ‘I AR 21 VL3P 123 ‘ Harris Super’ XH
14 ‘H AT 148° bAiNEap 69 ‘urde s’ PIiNEap 124 ‘ Sauber’ *EH
15 gy Wi 70 ‘mdk e’ MwiNE 125 ‘Posey’ XH
16 * Xiaocao’ bENE] 71 ‘urde 12’ PIDiNTEpT 126 gl MBINEE
17 ‘FH 1 AR R 72 ‘Trdr 41° MW NEEpr 127 ¢ Mohawk xstark *EH
18 cHpl2s? O EI R 73 ‘TR 147 MNP 128 ‘BT HBi NP
19 ¢ Westem’ FEH 74 ‘IIEE 17 VLR AL 129 ¢ Desirable’ FEH
20 ‘BT 1 AIiNAp 75 ‘I R§ 19° [N p5y 130 “Cape Fear’ F
21 Mk R ph 76 ‘T T 24° bW NEEp 131 ‘ Forkert’ ZEH
22 “Tejas’ B3| 77 ‘I 7 45° JAiN::Pry 132 “Curtis’ ESE
23 ‘Caddo’ EH 78 ‘101 75 48° bwiNEp 133 “Osage’ X
24 ‘ Choctaw’ % 79 “TI1 7§ 50° bIINEEpTY 134 “Colby’ %
25 ‘EED L3 80 ‘IV13’ PN 135 ‘ Moreland’ %
26 ¢ SR TLIRFE B 81 IV 1T MNP 136 “Sumner’ %
27 ‘“th 1’ PN 82 IV 74 28° VLI 5 137 ‘ Melrose’ XH
28 “fho T 83 ‘VAR3 MNP 138 ¢ Jackson’ %H
29 “fh13’ HbiN 84 ‘VE4 VLI 5 139 ‘Mississippil0’ B3|
30 “fiL16’ T 85 ‘VAR12 VLIPS 140 “Prilop’ XH
31 ‘Y it B 86 ‘VPESs’ b N 141 ‘ Wallops’ EH
32 ‘w2 TLIRFE B 87 ‘VIE17 MNP 142 “Witte’ %
33 ‘93 bANINEZ D 88 ‘VIE18° WINPT 143 ‘ Oconee’ eS|
34 ‘w9’ TLIRFE AL 89 ‘V 45’ bIRINEEpT 144 ‘Baker’ %
35 ‘410’ HBINE P 90 VI3’ bwiNE B 145 ‘ Lucas’ e
36 ‘Wi TLIRFE AL 91 ‘VI19’ MIRiNEEpT 146 ‘Canton(MO)’ EE
37 ‘W13’ HBiNE P 92 ‘VIIL-5’ MNP 147 ¢ Chickasaw’ eS|
38 ‘a4 HMINEER= 93 “N501° MwiN: B 148 “Islanal’ ESE
39 ‘W15’ HDIN= P 94 “N502° MwiNE B 1499 “Stuart’ e
40 NN 1% 95 ‘N702° MWiNEPS 150 ‘ Success’ ESES|
41 =N AR 96 “N703’ MNP 151 “Cao 2’ e
42 =N 125 97 ‘N704° VLI I 152 ‘Dacao’ EH
43 Y TR 98 £8204° MIRINEEpT 153 “Ovata’ B
44 = 125 99 “S301° VLI I 154 “ Gloria Grande’ EH
45 ‘107 INAR 100 “S303° MNP 155 “Sioux’ %
46 k¥ 2 YL AL 101 £8306° PN 156 ‘RIR4-12° biNE P
47 ke TLI5 P 102 “s401’ VL3P 157 ‘Farley’ XH
48 K137 YL AL 103 £5408” b N 158 Crpil 18’ biNE P
49 CHEE W 104 22db1 Hwi N 159 “REI1-10° FWiNR
50 CpE VL A 105 ‘3 AR 160 “rhily19° LI R BT
51 CHEE 3 W 106  ‘#H6’ ITER 161 B AT
52 ‘HfE e VT 107 < Ehk 10 117G 162 “rplr26° TLI P AL
53 L 25° T g 108 R 142 1LV 163 ‘VIB’ jiNEpn
54 ¢ gl 28° T e 109 g 15° i

55 ¢ AL 30° T g 110 ‘&7 1LV
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1.2 & DNA HRER5#&

DIAEIR EZE P Bl B CTAB B LAl 3R HE
skt /& K40 DNA, DNA $2i 54tk )5, H
1.29% B I8 A BE 15 FEL 9K XF DNA ¥ 5 4 i it 45 40
AR P AR A R DU (G A 7 A, -4
DNA FiBe22 100 wg/mL %,

1.3 ISSR-PCR {E RWEII S5

ISSR FRic T FH 5 1 W 2 R AHE I R 2
(UBC) Frix ity 100 BEHLS 9, HEH 1 4~ DNA
BIRXT 100 4~ ISSR 514347 PCR ¥4, i b GEd
W ZBYER RS, 0 AR 2 A~ U 2
AFRT 4 78 BB R DNA XS 49 ¥ s o i 5 1 4 kA7 &2
Ui AR 14 RIS 2 RS BARETE
SIS HTF PCR 44, Fr i v& 4 195 1 4 ph e o
SR AR A R A L, PCR ¥ 1 SRy 25
pL, = Tag DNA A 0.625 U, dNTP (7 Mg")
0.4 mmol/L, 5% 0.8 pmol/L, Bt DNA 40 ng, A~
JEFRSrF ddH,0 #ME . PCR §" 342 52K ] Touch-
Down PCR: 94 °C A 5 min, 94 C A8 30 s,45
CiEk 30 s,72 CZEM 1 min,30 DGR, 72 C 4E
45 min,4 CLEAFE, PCR = 1.5% (K3 I b
BE (& EB) T 140 V fHE HLH T HLIK, LTRSS
F B ShEE AR R G0 B 3 #7, ISSR-PCR 4

FOv7E 32 EAA 5k A F] My Cycle PCR §7 3% ¢ I
ST
1.4 ZIEALIE

Wk B 5 9 I 3 4 19 ISSR-PCR 741 H
TS ERE IS FL UK A 5, T A A R K RS v 1 R 2
B — A5 Es G0 et . SRV T R P
G2 EA T AT, N T asEais ik, He 4505 1A B
Teor e, P3G A e 1, 6k 0,

2 SRESMH

2.1 5|¥0FiE R ISSR ¥ 18

FHTE H 1 2% 3 b PR A 2 AR Y
14 Z55190%F 163 3 fikiflFe i 1T PCR 974, ISSR
S0 AL e 22 KL 2, i 2 T
AN 163 yFE S DNA Hh 334 1 56 %7, H
2 BRI 55 4%, PR LMY St 4 &%
kg, 2 M4 LI 98% 5 51 UBC825
W%, U 7 K28, 514 UBC868 i/l
HYHaH 2 JZ2 80500 ; 7Y R/ E 100 ~2 000
bp ZIal, AFEGIHP B,  R—51 AR
[FIZEIZH DNA 4 3 2 B A — 4 X 7840
T TSR REIN 4] DNA 2 2850, NI il 7R
[ LA AL 2 (] AT 22 S 1
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Table 2 Sequences of primers and comparisons of polymorphism

ST SR (5'—3") ZASTEARE SRR LTI/ %
No. of primers primer sequence numbetr of number of per(:entaitge of
polymorphic bands total bands polymorphic bands
UBC817 CACACACACACACACACAA 4 4 100
UBC825 ACACACACACACACACT 7 7 100
UBC836 AGAGAGAGAGAGAGAGYA 3 3 100
UBC844 CTCTCTCTCTCTCTCTRC 4 4 100
UBC845 CTCTCTCTCTCTCTCTRG 5 6 83.3
UBC846 CACACACACACACACART 4 4 100
UBC847 CACACACACACACACARC 4 4 100
UBC848 CACACACACACACACARG 3 3 100
UBC850 GTGTGTGTGTGTGTGTYC 3 3 100
UBC854 TCTCTCTCTCTCTCTCRG 3 3 100
UBC856 ACACACACACACACACYA 3 3 100
UBC858 TGTGTGTGTGTGTGTGRT 5 5 100
UBC859 TGTGTGTGTGTGTGTGRC 5 5 100
UBC868 GAAGAAGAAGAAGAAGAA 2 2 100
AT total 55 56 98

2.2 FHEFYRNSEES T
HIHT ) gt 42 23 B B AF Popgene (A 5
1. 32) MGETHRY 0/1 B R #4704 1R 14 2%

LR i O =S B s A VA S RS V8 SPS R B S o
3SR PRE JE DR 2 RE P F8 BRI Shannon £ 2%
P B85, 450 LM 163 1Al Rl i) &7 3k
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K 2. 000 0+0. 000, A RLENFEFECH 1. 643 5+
0.312 3, N Z 2R 0.366 8+0. 134 4,
Shannon ZZ1E(E B F8 %00 0.542 8£0. 160 2, 4
PRI AE SRR B A AR R 2200, JE D 2R 4R
B FAE M 0. 500 O,E/J\ﬁj] 0. 101 4;Shannon %
M BB KN 0.693 1,5/NR 0. 116 4, 1%
4 TR BRI AR 1 22 A0 /N, U B AR TR B R
PRI ISSR 38 FH T 9% [ A% Bk 9% Ak 1) 35t A% 22 1 1
30T .
2.3 163 HEE LT HHRES

FIFH NTSYS Hf-4% 1 UPGMA k47 R 27
B, I ISSR 285 SR A 2 119 2% 2% ¢ R AR I vl
DL BB S A A B R ECH 0.29 ~0. 94, K64
I [ AR A B AR Bl R EE A AE 0. 62~0. 94
Z 0], T BH 5 S A A [R] (14 358 15 AF DL 55K T AH AR
FEm/IME A 0,29, U I S B4 B AR 7E —
(225, T LBk ISSR B (K 1)
H YA R 0. 586 B, AT DL AR AR
9 MR,

FBE T A 141 A FP IR BEE AL R ECH
0. 590 &b U] 43k 2 ASERE, WHE T -1 4048 137 4>
SRR FER LR BON 0. 601 4 ok 2 N4 AR L
HAELHE 131 S EFh EATEARLRECH 0. 603 48
O3 2 A/NAL HR A 1 NS 15 SRR AR 2
N ALHE 116 A il 258 1L AL 45 Cao 2, Gloria
Grande 2 - FE Z8BE T RALFE N703 31X 1 PMHEEAS ,
HBEIV LG LA BE AZHBE 2 A 5 A JERE V45 7
AP (S303,S306, S401 . S408, 224k 1, Success .
Canton) ; KA VIFEE RV (&3 B4 58534
rn A ERE VIS 4 A R T 4 i R 41
(CRRTE 1 ERAE 2) 2 > ah Fl 268 IX A4 TR 48
X1 AN SRR, 9 AN 2 JE] Y Bt A% I gk 3
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RFHr 5 R R W] — R 5 b Tl i SR —
X AR RN 2 R RIS 2 NN A%
FERBARARL P S Rt g R o — 25 e 5
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R3 Nei's BE—HE(HLA)MABEEEFES(ZTH)

Table 3 Nei's genetic identity ( above diagonal) and genetic distance ( below diagonal)

J5HE popID 1 2 3 4 5 6 7 8 9
I *oE ok ok 0.885 2 0.790 3 0.794 7 0.923 6 0.849 4 0.878 8 0.830 1 0.806 1
I 0.122 0 TEE 0.644 7 0.747 3 0.833 1 0.756 7 0.802 2 0.772 3 0.714 3
m 0.235 4 0.438 9 ok ow ok 0.666 3 0.678 6 0.703 9 0.612 7 0.5429 0.581 8
I\ 0.229 8 0.291 3 0.406 0 ok ow ok 0.805 2 0.691 6 0.665 3 0.658 3 0.672 6
\Y 0.079 5 0.182 6 0.387 8 0.216 6 * ok ok % 0.847 9 0.869 1 0.821 0 0.816 5
VI 0.163 2 0.278 8 0.351 1 0.368 8 0.165 0 ko k% 0.857 1 0.773 8 0.750 9
VI 0.129 2 0.220 3 0.489 9 0.407 5 0.140 3 0.154 1 ko ok 0.953 1 0.816 3
VI 0.186 2 0.258 4 0.610 9 0.418 1 0.197 3 0.256 4 0.048 0 * ok ok 0.817 0
X 0.2156 0.336 4 0.541 6 0.396 5 0.202 7 0.286 5 0.203 0 0.202 2 wow ok

HRHE 388 14 15 85, B ] UPGMA 2 #1724
Br, TS 3] 9 DRBEI L E B PR (18 2) . &5
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VIS 2GR VIT, B 10 Sk 38 R A7k 2.
6.13 SAE R (A 1.2 L%k BB Bl
I B R J7e () S 2R TS5 2 VI, U S P25
A ] SR 2% 6 R

B2 94ZEEH UPGMA BELHE
Fig.2 The map of genetic distance analysis for

different populations
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