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Xinjiang pomegranate

SHENG Xiuli, ZHOU Qian, MA Liufeng, FANG Zhigang, CHEN Yun
(The College of Life and Geographic Sciences, Kashi University/Key Laboratory of Biological Resources and Ecology of Pamirs Plateau in Xinjiang Uygur
Autonomous Region, Kashi 844000, China)

Abstract: In order to quickly identify pomegranate germplasm resources, solve the phenomenon of homonyms and
synonyms, and promote the development of pomegranate industry in Xinjiang, this study collected 24 germplasms from the
main producing areas of pomegranate in Xinjiang, and analyzed the variation characteristics of phenotypic traits of leaves
and fruits of pomegranate in Xinjiang. Eighteen primers with good polymorphism were selected to analyze the genetic diversi-
ty and genetic relationship of pomegranate germplasms, and the core primers that could identify 24 pomegranate germplasms
were selected to construct the molecular identity card of pomegranate in Xinjiang. The results showed that the shape of fruits

and leaves of pomegranate in Xinjiang varied greatly, and

the genetic diversity was rich, but it was difficult to

7 B H:2023-04-10
HETE . FA TR (341X 1 SRRH: 34 09 H (2020D01A07) ; 3 accurately identify pomegranate germplasms by phenotypic

SR E R F 36 X B KRR35 F (XJEDU2019Y039) traits. A total of 240 bands were amplified by 18 primers,
VEBREA JRFE (1994-) , 40 W R, BL RS A, 8 of which 199 were polymorphic bands, accounting for
W)y T 2058, (E-mail) shengxl09@ 163.com 82.92%. The average number of alleles of 24 germplasms

BIRAEE . 2%, (E-mail) chenyun8111@ 126.com was 1.812 5, the effective number of alleles was 1.287 0,
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Nei’ s gene diversity index was 0.177 0, and the Shannon’ s diversity index was 0.282 0. The Nei’ s gene diversity index

and Shannon’ s diversity index of pomegranate germplasms in Hotan prefecture were higher than those in Kashi prefecture.

When the genetic similarity coefficient was 0.85, 24 pomegranate germplasms were divided into six groups, and the classifi-

cation results of pomegranate were not related to fruit flavor and geographical location. Five core primers ( UBC73,
UBC880, UBC810, UBC841 and UBC35) could be used to identify 24 pomegranate germplasms. The molecular identity

cards of Xinjiang pomegranate constructed by the amplified electrophoresis patterns were also different, indicating that there

was no phenomenon of homonyms and synonyms in 24 germplasms. The results of this study provide a new method for the i-

dentification of pomegranate germplasms.
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Table 1 Collection sites of pomegranate germplasms
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s2 TR A1 1 W -t DX I B LB FU 3 & S14 AR 1P b X 1y B 7 3 &
S3 fiiway At DX L BT FO$ & S15 2 £1 1 11 X L1 B W4 7 5
S4 A e e u Ay A4t DX S B P G & S16 AR I Hb X SR HL R ) &

S5 TR A IV 1t DX R 1L LA & S17 [igayi 1 FH b DX T

S6 w—5 At DX L e S S18 2 £1 1 At DX i B ELE AT e SR AR £
S7 TR AR T i XS LR £ S19 [igeyi R 4 IXC R 1 B &

S8 fiiPay WA T b X BT P AT & $20 TR A1 A 3t DX LA PE R &
S9 [i7Zeyi] I b X R 1 e & s21 B I EE 1l X R L L RE £

S10 Ligay i w14t DX B B AT SRR & S22 WA A4t DX 0% T

SI1 FHAE A X 95 7R L $23 TR AR 1R A1 X4l L

s12 eyt w4t DX B BLAE AT 8RR & S24 AR et X

122 GAGAEZ DNA 94230 S48/ )

R CTAB I EESZ AR BE I ZH DNA 1. 5%35%
BWHE IS L VKA DNA ()i

*2 ISSR3|MFFIER

Table 2 The information of ISSR primers
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L2 PR, 519 A TG BRA A AR
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IS15 GAGAGAGAGAGAGAGACG UBC841 GAGAGAGAGAGAGAGAYC
IS11 AGCAGCAGCAGCAGCAGCG UBC842 GAGAGAGAGAGAGAGAYG
HB14 CTCCTCCTCGC UBC880 GGAGAGGAGAGGAGA
UBC811 GAGAGAGAGAGAGAGAC UBC825 AGAGAGAGAGAGAGAGT
UBC808 AGAGAGAGAGAGAGAGC UBC35 AGAGAGAGAGAGAGAGYC
UBC834 AGAGAGAGAGAGAGAGYT UBC73 GACAGACAGACAGACA
ISSR16 CGTCACACACACACACAC UBC26 ACACACACACACACACC
UBC810 GAGAGAGAGAGAGAGAT UBC836 AGAGAGAGAGAGAGAGYA
UBC827 ACACACACACACACACG UBC812 GAGAGAGAGAGAGAGAA
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B 0.75 i, Mg® 2 pl, FIXGE/K (ddH,0) #h 2 &
25 wl, PCR & HFEIF .94 C HiZEHE 5.0 min; 94
CAME 1.0 min, B B AR KR BE TR A 1.0
min, 72 °C#EMH 1.5 min, 35 MER; )5 72 C ZEAH
10. 0 min,

1.2.5 #3gAEEe £ R ISSR-PCR 9714 7 ¥ 1
8% T NI LM BE IS P VK, 28 0.1% Y BR B8 - e £
3%EREREN T2 05, A58 24 (0 Fh S () B 18 1%, 5
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Fig.1  Electrophoretogram of partial pomegranate genomic

DNA

& H A B kiR B R, UBC842 , UBC35 , UBC880 7l
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M:DL2000 DNA marker; 1 ~6 38 K BEAK Ky 46.8 °C 47.9

C .49.1 € 50.2 C 54.4 C 52.2 C,

2 AEHRABET,54 UBC841 Xt S6 A% DNA #1%
e S

Fig.2 DNA amplification results of S6 pomegranate germplasm

by primer UBC841 at different annealing temperatures

2.3 HEABRIMERSHT

B 23 Rk 35 A R AP TR S M R SR B
RNk 4 Fros, WERHDTTLUE Y HE 23 Mk A
RS2 B v bR 2 B [ R B A 28 5 AR 7 &R
$H4.60% ~ 30. 94% , V-3 K 15. 59% , Ut W1 BT 6 A1
AR BT s ZREE RO £ . 2R RBUAUKREN
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RSPRIR AR 52 R A (B AR ) KT ik B Rk
(KB FERE) P Mok (B MR

F3 18 £IMMBEBRNRE

Table 3 Suitable annealing temperatures of 18 primers

spage  STEABE | gy gy ERILARE
IS15 46.8 UBC841 50.2
IS11 56.3 UBC842 49.4
HB14 48.1 UBC880 55.0
UBCS811 55.3 UBC825 51.5
UBC808 54.5 UBC35 53.2
UBC834 49.6 UBC73 47.8
ISSR16 50.4 UBC26 47.8
UBC810 52.5 UBC836 49.6
UBC827 54.5 UBC812 51.5

x4 HIAFEABRIERESR

2000 bp—~

1 000 bp—
750 bp——

M :DL2000 DNA marker; 1~3 95424 UBC842, iR i 4 49.4

°C;4~6 BY51420 UBC35, 1B KRN 53.2 C;7~9 M5

UBCS880, i K} 55.0 °C, 1.4.7 9 ST FlF K DNA Bk 2,

5.8 2 S13 FBTAY DNA 8k ,3.6.9 24 S17 R ST DNA #5Ak ,

3 EEMIENEET UBCS42,UBC35,UBCSS0 3| #1%f S7.

S13.S17 A#E#REFH DNA # 4R

Fig.3 Amplification results of the genomic DNA of S7, S13

and S17 by UBC842, UBC35 and UBC880 primers un-

der the suitable annealing temperatures

Table 4 Phenotypic trait variation of Xinjiang pomegranate used in this study

LGN SENE fe/MHE FH{E e 2% b2 AR B R %)
R (g) 768.02 123.00 321.64 645.02 99.53 W 30.94
SRR (em) 11.54 5.68 8.27 5.86 0.71 SRR 8.59
RELYIE (em) 11.09 4.26 7.22 6.83 0.76 RIY iz 10.53
IBHEL 1.05 0.63 0.87 0.42 0.04 FIE R 4.60
AR (em) 2.93 0.94 1.77 1.99 0.34 iR 19.21
HRYAE (em) 3.60 1.03 2.37 2.57 0.43 HREPRZ 18.14
K (em) 10.60 3.50 6.10 7.10 1.10 R 18.03
i Fr 55 B (em) 5.20 1.20 2.11 4.00 0.32 R 15.17
S 5.17 1.33 2.91 3.83 0.44 SIZ 4 15.12

24 FEABARIERS R

T R A R o T ) 2R A MR RRAE AN SR 5 T
R, NFEHATLLE H | S8 Fh R 10 B R Aok, K3
4 569. 06 g, Gk e T AP BT, S13 A 5T 1y LR
B/ SEEIE R 178. 80 g, B E] 1) 22 S48 K, S12
T 5 A SR SR AR A (E N 10,53 em, 3% T HAd A
JB 5 S18 Fft 5 ) SR SR A2 B /N (7. 06 em) , 55 S4 S8
S11.S13.S16 4R i 1Y 25 5 8 .3, B 350 F At
Fs, S12 Ff st ) SR SR IR (3 1 H R
S18 il SR LAt dR /)N, 55 S11.S13.,816.,S17 524
R IC W S, WEAR T HALRN ST, [FIFE, S12

Tl 25 B AR 3 B B K, 3K 261 em, 55 S1,S17
FBT Y 22 S AN W 35 b 3 v T A b BT 5 S14 Fh ST
MRS H B/, AL 1.37 em, B FET S1.S2,
S3.85.96.99 .S10,S12 ,S15 . S17 820,824 Z5&Ffi Jifr
S8 AT Y AR I I K, 2.96 em, 5 S1,
S2 85,86 .S14 S18 ,S19 823 & i JC i F k25 7 |
T 835 T At Ao S5 5 ST ol B 174 228 £ N A8 440 11 0
/N, 1 5Tem, 5 S17 FBUC B E 25 R AR T
HAbFR T, S5 FhFT A0 R BE Y E K, by 8.99
em, 5 S21 Fpi TG i 3 25 R, W K T A AN T
S18 Pl A I K BEBI{E e /N, 4 4. 40 em, 5 S10
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MG R 5 22 5%, WA AR T HAR RN BT, S5 M
F SRS, J 2. 85 em, 5 S21 R UG B
a5 R F HA AN BT STL ST A4 I 7 5 B2 20

£S5 TRABHARIEERNESEZESHT

/N, R1.50 em, 5 S3 87 816, S17 S5 F 5 G Wk
Ze 5 AR T HABF I,

Table 5 Difference significance analysis of phenotypic traits of different pomegranate germplasms

MR RE RO RIE g, BB SESW sTRE rbtuE i
(0) (cm) (em)  ERREC T (cm) (em) (em)y ~ RHE
S1 468.98bhc 9.74b 8.42h 0.86c¢defg 2.43a 2.95a 6.64bc 2.22bedef 3.05bcde
S2 373.64de 8.81¢ 8.24he 0.94ab 1.93bed 2.68abc 5.55efgh 1.93fghi 2.89cdef
S3 354.93defg 8.69¢ 7.71bed 0.89abcdef 1.96bed 2.12de 5.86defg 1.71hij 3.48ab
S4 304.48efghi 7.51def 7.10defg 0.95a 1.57fgh 1.91ef 5.49ghi 2.36bed 2.36gh
S5 277.88ghij 8.65¢ 7.45¢cde 0.87bedefg 1.79cdef 2.62abc 8.99a 2.85a 3.39ab
S6 489.01b 8.25¢cde 7.42de 0.90abcde 1.84bcde 2.68abc 6.27bcde 2.29bcde 2.76defg
S7 231.53ijk 8.08cde 7.18defg 0.89abedef 1.57fgh 2.22de 5.75defg 1.59ij 3.62a
S8 569.06a 7.92cdef 7.00defgh  0.88abedef 1.61efgh 2.96a 6.62bc 2.35bed 2.82cdef
S9 325.49defgh 8.19¢de 7.34def 0.90abcde 1.76def 2.60bc 6.92b 2.30bcede 3.01bcde
S10 254.50hijk 8.08cde 6.87defgh  0.85defg 1.86bcde 1.93ef 4.69ij 2.08cdefg 2.25gh
si1 272.42¢hij  7.87cdefl  6.44ghi  0.82fgh 1.48gh 1.57¢ 4.85ghi  1.50j 3.23abe
S12 469.66bc 10.53a 9.29a 0.89abcdef 2.61a 1.88ef 5.15ghi 2.39bc 2.15h
S13 178.80k 7.61def 6.54{ghi 0.86cdefg 1.42h 2.01e 6.94b 2.10cdefg 3.30abc
S14 345.44defg 8.22cde 7.64bede  0.93abe 1.37h 2.81ab 5.73defg 2.09cdefg 2.74defg
S15 247.94hijk 8.02cde 7.39de 0.92abc 1.72defg 2.38cd 6.66bc 1.97efgh 3.38ab
S16 199.27jk 7.36ef 6.24hi 0.85defg 1.46gh 2.12de 5.91cdefg  1.81ghij 3.27abc
S17 365.61def 8.34cd 6.39ghi 0.78h 2.36a 1.66fg 5.37ghi 1.72hij 3.12abed
S18 286.53fghi 7.06f 5.861 0.83efgh 1.40h 2.83ab 4.40j 2.18cdef 2.02h
S19 230.64ijk 8.36cd 7.57cde 0.91abed 1.43h 2.85ab 6.26bcedef  2.01defgh 3.11abede
S20 398.83cd 8.42¢cd 7.69bed 0.91abed 2.06b 2.60bc 6.42bed 2.42bc 2.65efg
S21 241.33hijk 8.14cde 6.83efgh 0.84defg 1.42h 2.21de 8.61a 2.55ab 3.38ab
S23 257.74hijk 8.35¢d 6.93defgh  0.83efgh 1.63efgh 2.88ab 5.57efgh 1.90fghi 2.93bede
s24 282.22fehij  8.00cde 6.38¢hi  0.80gh 2.04be 1.92ef 5.54efgh  2.21bedef  2.51fg

[R5 J5 B AN TR ING SRk R Bl BT R AR B 22 57 (P<0.05) o S1~S24 WLk 1,

2.5 ISSR-PCR ¥ ¥ Z &K MED

FIHI 18 25514905t 24 Oy A KRR BEHEA T 38 AR
PSP 4 FR, 18 45519 Ly 81 240 4407
285 199 4%, FI R ALY 1 13.33 %%
KA, MR 11,06 25, Z8TEHER N 82.92%,
2.6 BEESHEMESH

B RR AR TS AR Z RN SR 6 IR, MR
ALV W, 24 0 F A 7 35 S LB (Na )
1.812 5, AL AF 0 B K 4 (Ne ) 491.287 0, Nei” s 8t
{gg#@*lé‘ﬁ((]_]) >40.177 0, Shannon”’ s WAL ZFE
PEFEE (1) 790.282 0, 1 H M X 7 48 AP 5T 96 TR 1
Nei’ s AL 2R 1850 ( H) & Shannon’ s 5 1L Z k¢

PEFE R T w5 A1 i X, 2 W f 1R FE i DX A R
IR A R
2.7 EEHECUEREBESH

24 U A3 KRR IS 11 358 AL AR DL B Gn 28 7 i/, A
Fehn] DU H B OSR8] 79 35 4% A DL R 20k 0.563 9~
0.980 7,75 L i FE 4 0.416 8, “F- Y3 AL AL R B H
0.867 8, FHAF T [E] 45 Jy AHARL, PT B8 HLAT ML 35 4%

oo o NS TR N20 bR 22 JR] 4 35 AL A L 2R

s/, 2N0.563 9, BT Z A AR RIPERAAIC, SR 4%
KRIRIE, S23 MG AT S24 b 5t 22 8] 1 35 A5 AR L B
R, 2N0.980 7, BT E Z (R sAL P AR AL, o
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M S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 S23 S24

2000 bp——

1 500 bp—=

1 000 bp —
750 bp —

500 bp——

250 bp——

100 bp —

M:DL2000 DNA marker;S1~S24 s A iAo, Wa& 1,
4 5|4 UBC841 Ho¥ 8 E L
Fig.4 Amplification map of primer UBC841

®6 HMERBMRNBEESHEEIN

Table 6 Genetic diversity analysis of pomegranate in Xinjiang

R AT RS Nei’s itf&  Shannon’ s /%
- %L FHEE R 2R
B 1.595 8 1.268 7 0.162 5 0.251 8
X Fof 5
MMH  1.583 3 1.299 3 0.176 3 0.268 7
X Fft 5t
RN 1.8125 1.287 0 0.177 0 0.282 0

24 AR R B 3L e RN 5 i
MEIRT LA e st AR LR B0CR 0. 85 B, ki
PR T 43k 6 RHE, Horp sS4 (R e A 1) |
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Fig.5 Cluster analysis diagram of pomegranate germplasms
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