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Genetic Diversity of Germplasm Collection of Pomegranate
in Xinjiang Using SRAP Markers
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Abstract ;: Sequence-related amplified polymorphism technique was adopted to analyze 21 pomegranate acces-
sions. Sixteen primer combinations with clear band patterns and polymorphism were selected from thirty-
six primer combinations. 271 loci were detected by sixteen pairs of SRAP primers. Among them 194 were
polymorphic, the polymorphic rate was 71. 59% , an average of 16. 94 loci and 12. 13 polymorphic loci were
amplified by each primer pair. The genetic similarity coefficient of 21 pomegranate accessions ranged {rom
0.63 to 0.89, with an average of 0. 77. An unweighted pair group method with arithmetic mean (UPG-
MA) tree established from Jaccard similarity coefficients suggested that 21 pomegranate accessions were
clustered into five subgroups. The average value of observed number of alleles, effective number of alleles.,
Nei’s gene diversity index, Shannon’s information index are 1. 712 2, 1. 352 8, 0.199 9 and 0. 310 5, re-
spectively. There was rich genetic diversity among the pomegranate accessions in Kashi Prefecture. The

clustering results using SRAP markers were consistent with the phenotypic characteristics of pomegranate.
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Sequence-related amplified polymorphism (SRAP) is a simple and effective method to research on genetic

diversity of pomegranate.

Key words: Punica granatum L. ; SRAP; genetic diversity
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Table 1 Names and origins of 21 pomegranate accessions
%5 EA s KA H FEIE S RHE
Code Name Region Main morphological characteristics
g e W M 0 £ 110 £ S (LT LT SRS R
’ Sweet pomegranate Baishikeranmu township, Kashgar Single red flower, red fruit, prickly stems, red grains
Kso Ml L AL TR (S TR A N7 AL, B R B IRAL, 250 2D F P AL i 21
; Sweet and sour pomegranate Baishikeranmu township, Kashgar Single red flower, big red fruit, fewer prickle, red grains
Ksg MR w1 3t DX AT AE AT 3SR R 2 FIASRANE: R RN S A Y E S S TR AN
) Sour pomegranate Baishikeranmu township, Kashgar Single red flower, red fruit, fewer prickle, pink grains
o A W8 B T B 4 % (LT S 20 R KPR 4T
; Sweet pomegranate Awati township, Kashgar Single red flower, fewer prickle, dark red fruit, pink grains
Kes A A b DX A L AR £ PIACREFANNC RV FORE g = I S % EAN
”Y  Sour pomegranate Awati township, Kashgar Single light red flower, fewer prickle, yellow and white fruit
Ksg WLH A W A1 by X % A1 T A LT B RS R 2 L Yy g (o
’ Ornamental pomegranate Kashgar, Kashi Prefecture Single red flower, red fruit, prickly stems, young leaf green
vel MO WA b X IR L 5 S AL, B, 2R 2, RS0 B BUAL R R IR £
Sour pomegranate Luoke township, Yarkent, Kashi Single red flower, prickly stems, yellow and red fruit, red grains
Voo ERE—E A1 b X IR EL Y 5 S LT B R 2 R R BUAT AT R 2T
Luokeyihao Luoke township, Yarkent, Kashi Single red flower, prickly stems, rose red fruit, bright red grains
ve3 AT e At bl X B A P A & A ERGLL, e 250 2, Ll BOLr AT R fif 4T
Sweet pomegranate Baixireke township, Yarkent, Kashi  Single jacinth flower, prickly stems, rose red fruit, bright red grains
veu TRATH WA b X3 B VS # e 2 pIACRANE: R Y D S AN SRR T EAN
Sour pomegranate Baixireke township, Yarkent, Kashi  Single red flower, fewer prickle, red fruit, pink grains
ves  NHFETAHH WAt b Xt 3 B S # 5w 2 PIACREFANNC R I RV SN D A= R AR
Big seed sweet pomegranate Baixireke township, Yarkent, Kashi  Single light red flower, dark red fruit, big rose red grains
pa RO T b X7 L B 3 2 PIACRANE: R [N i i A A N S TR SN
: Sour pomegranate Piyalema township, Hotan Single red flower, stingless, dull-red fruit, dark red grains
by JWEB B A S 4 111 5L 5 159 & (LT S ST LK AR
A Piyamanyihao Piyalema township, Hotan Single red flower, big red fruit, dark red grains, prickly stems
ey HEEBTE AL 064 11 B 7 900 & (LT o R T R S
h Piyamanerhao Piyalema township, Hotan Single red flower, red fruit, dark red grains, prickly stems
Psit Fipeyi R HE M DX R 1L B £ LT, B R 2 SR TR BT R R TR AT
) Sweet pomegranate Zanggui township, Hotan Single red flower, prickly stems, yellow and red fruit, red grains
cn R4 T b X ) 24T 2 A LT B ZE TG L SR R S AT AT RS (5
’ Qianzihong Tuopa township, Cele County, Hotan Single red flower, stingless, dull-red fruit, brown grains
N A B0 ) EL AT 2 (LT R D T PR
Sainingmeng Tuopa township, Cele County, Hotan Single red flower, fewer prickle, rose red fruit, brown grains
o W X R T T N e
Sweet pomegranate Taranchi, Hami Prefecture Single red flower, fewer prickle, dark red fruit, rose red grains
Hmg KRB Big leal 1 X =00 0 LT T R G R
ornamental pomegranate Taranchi, Hami Prefecture Double red flower, red fruit, young leaf green
Hmsz /DECAHE Small leaf W X =36 U6 1 PR U4 N g S 4 W/ -~ 34 N L SN
ornamental pomegranate Taranchi, Hami Prefecture Double red flower, red fruit, young leaf aubergine, small leaf
g WA So AR R S M AT 602 S, RICAT, K ST, S 5
"7 Ornamental pomegranate Atushi, Kizilsu Autonomous Prefecture  Single red flower, red {ruit, young leal aubergine, prickly stems
x2 FHAWSRAPIRIZHSIMES
Table 2 The sequences of SRAP primers used in the study
1E M 5% Forward primer JZ 1615 #¥) Reverse primer
% Bk Name ¥ % Sequence £ Name ¥4 Sequence
Mel TGAGTCCAAACCGGATA Eml GACTGCGTACGAATTAAT
Me2 TGAGTCCAAACCGGAGC Em2 GACTGCGTACGAATTTGC
Me3 TGAGTCCAAACCGGAAT Em3 GACTGCGTACGAATTGAC
Me4 TGAGTCCAAACCGGAAA Em4 GACTGCGTACGAATTGCA
Me5 TGAGTCCAAACCGGTGT Em5 GACTGCGTACGAATTAAC
Me6 TGAGTCCAAACCGGTAG Em6 GACTGCGTACGAATTGGT
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PE. SRAP 51 ¥ 1A A 1515 3 1 DNA K
BB T 100~2 000 bp Z[a], A &1 fn

K1, 4445 B 0] SRAP ARICHEK I 48 & Y 33t
e BEARTS Z B VER A I PCR 4521
2.2 mEEHEESR

ARG 57 38 B 45 L 3k 454 J NTSYS-pce2. 10e
BOUEXE 21 03 A0 AR il Bl AT 8 AL AR ALPE 20 A ol 5
SimQual 273K 15 Jaccard ML 5 %, 15 4 4% i 18]
AL RECCGS) FH M. 45 R R W)L 21 1 1A
it [A] B AL R B0 0. 63 ~0. 89, -2 0 0. 77, 424k
MR R K, Horb o B R B S S
Mp A T R W AT B FL AR SR R AR ] ) A AR
F A/ 0. 6347 UL —H B SR G O R At s R
FI AT Bl B4R 2 A A A S0k B e AT T A A e AR
K S R A1 1 22 18] (9 AR L& K de R IA F) 0. 8856,
YA ZH MR GOC R R .

®3 SRAPSIMAART HMAMERSA DNAKHEEMAH
Table 3 The number of polymorphic loci amplified by SRAP primers

N = N . N . B #

WOE B EEUE WO S ZEIE
5|4 ; Rate of 5|4 ; Rate of

! Total number Polymorphic . . Total number Polymorphic .

Primer . - polymorphic Primer . . polymorphic
of loci loci S0 of loci loci 0

loci/ % loci/ %
mel-emb5 16 14 87.50 med-em6 18 12 66.67
mel-em6 14 13 92. 86 me5-em]l 10 8 80. 00
me2-eml 16 12 75.00 meS-em6 13 11 84. 62
meZ-em3 16 10 62.50 me6-eml 17 13 76.47
me3-em2 10 8 80. 00 me6-em4 18 13 72.22
med-eml 9 5 55.56 me6-emd 25 17 68. 00
me4d-em2 19 12 63.16 me6-em6 25 15 60. 00
med-em3 22 14 63. 64 it Total 271 194 71.59
me4-emb 23 17 73.91 S 14 Mean 16. 94 12.13 71.59
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1000 bp —p «=
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M. DL2000; 1—21. Pomegranate samples, the order is same as Table 1

Fig. 1

PCR amplified patterns by primer me6em6
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T T
0.71 0.76 0.776 0.80 0.85 0.90
IRAL AL F £ Genetic similarity coefficient
FE g5 [ 3% 1
Bl 2 BT SRAP Ric ;= A i) A1 M R K
Number of samples are the same as Table 1
Fig. 2 Dendrogram of 21 pomegranate accessions

based on SRAP

#4 FAEAHXAHR SRAP fRiCH =& S HEMIEH
Table 4 Genetic diversity index based on SRAP markers

for different areas of pomegranate

X Region Na Ne H I

W% {1 4 X Kashi Prefecture 1.572 0 1.300 6 0.1823 0.278 0
F1H #b X Hotan Prefecture 1.5351 1.3024 0.1797 0.272 2
W4 %% 1 X Hami Prefecture 1.332 1 1.2216 0.128 0 0.189 2

MK Total 1.712 2 1.3528 0.1999 0.3105
» M
31w
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