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Genetic diversity of different eco-geographical populations in endangered plant

Prunus mongolica by ISSR Markers

ZHANG Jie, WANG Jia, LI Haoyu, ZHANG Huirong, WANG Yingchun "
College of Life Science, Inner Mongolia University , Hohhot 010021, China

Abstract; Prunus mongolica ( Rosaceae subfamily Prunoideae) is a perennial desert xeric shrub native to the Mongolian
Plateau. It is an ancient relict plant that mainly grows in extreme environments, such as on low mountains and hills, on
stony slopes, and in dry beds in the desert and desert steppe regions. P. mongolica has distinct xeromorphic adaptations,
such as hard shoot spines at the ends of the branchlets. P. mongolica is an important woody oil crop with a high oil content
in the seed kernel, and oil extracted from the seed kernel can be eaten. In addition, because of its long flowering period (a
single flower can last eight days, and a community flowers for 50 days) , flamboyant flowers, and extreme tolerance to harsh
conditions, P. mongolica can be used as garden plant in the northwest of China. Zhao Yizhi proposed that P. mongolica is
an Alax desert species that is mainly distributed in the Alax desert regions of the Mongolian Plateau, although scattered
populations can be found in the southwest regions of the eastern Gobi Desert. Because the shrubs are limited by
environmental conditions, P. mongolica cannot form large desert populations; it is only found scattered in the mountains
and gullies. Such habitat fragmentation may influence the genetic diversity and evolutionary potential of the species.

In recent years, a number of researchers have studied the geographic distribution, physiological and ecological
characteristics, tissue culture, flower morphology, and insect pollinators of P. mongolica. However, no studies on the
genetic diversity of its populations have yet been reported. The fragmented distribution could cause genetic differences

among individuals or populations. Our field observations of P. mongolica in different areas of western Inner Mongolia
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indicated that P. mongolica had abundant morphological diversity, such as differences in shoot spine number, leaf size,
and plant height, that suggested genetic diversity. We analyzed the genetic variation, genetic diversity, and genetic
structure of different natural populations of P. mongolica, in order to elucidate the adaptive mechanisms and evolutionary
potential of P. mongolica in arid and nutrient-poor environments and to provide data for its effective protection.

In this study, we analyzed the genetic diversity of six P. mongolica populations in Inner Mongolia using inter-simple
sequence repeat (ISSR) markers. The results were as follows: (1) Twelve ISSR primers amplified 200 DNA fragments, of
which 199 (99.5% ) showed polymorphisms among the populations. The percentage of polymorphic bands at the population
level ranged from 43% to 67% , with an average of 55.3% . Nei’s index and Shannon’s information index were 0. 3241 and
0.4875, respectively, at the species level, and 0. 3105 and 0. 4722, respectively, at the population level. Gene flow
( Nm) among the populations was 0. 8266, based on the genetic differentiation coefficient. (2) UPGMA analysis shows that
the Wuhai Qianligou and Dongshengmiao Narenwula populations were the most genetically similar of all the populations.
The Baotou Salaqi population should be given priority for conservation, because it had the highest genetic diversity among
all the six populations investigated. (3) We compared the leaf length/width ratio, and the results generally agreed with the
UPGMA analysis. (4) A comparison of the morphological characteristics of the six populations showed that plant height and
crown width were affected by the degree of aridity of the habitats. In particular, plant height (0.45 m and 0. 26 m,
respectively) and crown width (0.74 m and 0.43 m, respectively) of the Wuhai Qianligou and Dongshengmiao Narenwula

populations were distinctly less than in the other four populations.

Key Words: Prunus mongolica; ISSR marker; genetic diversity
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FERZ BT A A DRAE |l [0 S0 86 28 J T80 “C kAR 25 H

R1 RHRHUBEMIER
Table 1 Sampling localities of P. mongolica populations

Fh B i TR/ m Number of HE RN
Population Longitude Latitude Aliitude umber o Environmental characters
samples

. . o o L3 5 A 3EVD ORI s LA S ol Bk s Bk A AL BRI B, A
A3k B ST R RE 110°35'E 40°36'N 1089 10 FAC I L
By iz 5 Ao e 1 2 o rar o1 Frle; THEV R SRR D & BT, SR, 5 Bk A
H AR 104°48'E 40°10'N 1332 10 AL , 1

N N , s oeqr B HIERS BRI LR S A 200 s AR A R R AR,
L3t T LI Rb A 106°56'E 39°54'N 1364 10 S Bk 208 FAE
}Fﬁﬁﬁﬁﬁ 1= 5 fi 107°06'E 41°19'N 1504 10 fﬁi@;iiiﬁ?\ﬁﬁﬁ;ft?:“ﬁ%ﬁﬁﬂk;@i*ﬁ%ﬁ@,P‘f&*’g
Fh e o

R TN 5 T SO RRI LB S e B s PR A LAY B89 L, R

}'J_I;-liL LL; o ’ o ’ ’ . ’ ’ ’ )
BE2% L Fh 106°01'E 38°44'N 1422 10 NI ET e
IR A T L — e orer G UL RN IR T R S A B SE fE AR A R AL, D
KRB e A 1w O bR Y E

1.2 WK/ Btk et e i)

TAFE M BEAIL R FRE Y 100 Mo R, D A BE 98 B2 S5 s BOHS 388, DU S TR A i
K5 LUAH ; TEAFIRE PRI 3 SR LR, T I A FE LR T 58T I RRARL AR P Pk v | Sl 5 i B4 52 oty Il B R A
A R S oL =
1.3 DNA 25

KA CTAB 36 R BUE Y JE R 40 DNA | B ik 7R DNA 5238 S g M — 280, 76066 B ki
LU FE 0. 8% MY BN WHEE M H VRS HL o o
1.4 ISSR-PCR 944

ISSR 51¥ i Fi® AW TRA ARG (£ 2) , ¥ 1 W TE Biometra £  PCR X Fi#£47, ISSR-PCR
SRR N AEBARFL 25 pL B SUNARZ & 10XPCR buffer( & Mg®*) ,2.5U Taq DNA 47,2, 8 mmol/L
) ANTP 0.3 wmol/L i ISSR 5|4 ,40—60 ng ik DNA 1B KIEJE K 49 C .

PCR ¥ B4FEF N .94 C HiZ8ME 5 min;94 C7Z8ME 45 5349 CiE k 45 5,72 CHEfH 90 5330 MEFR ;72 °CIE
fff 7 min, 4 CORAFEH ., PCR W 2% BEREMEBERC IR 1 h 224 IRAL C 58 (EB) B8, UVI BER R R 4t
g,

1.5 HdEgit 54500

ALK IS TR 1 250 1 Ao il ARRAERAR LA 1 ABIEs &0, MBI LA T4
T AW TR 1, TR BT 0, 845 ZouBm i BE o R o EdiE s A TS, H Popgene32 S 7E B2
X 4L ISSR HRiCALTE Hardy-Weinberg “F-fif 55 14 T, 115858 k45 I 9 2 28602 B 3519 DNA BT
BAFE T 0.99 MR BO 28N BN A 7 (PPB) = AT Z2 38R AL s 804500 21 A9 7 s &< 100%
Nei's MG LZREMEISEC H =1 - Y P2, 30h PO @ AN SE IR A7 5 B A5 R ) Shannon Z2FEPEFRSEL T =

= Y PilnPi ;3N POREE @ AL A SRR G ME Gst = (Hi — Hs) /Hr A5 5055 A 56 8K
Ne =1/nY, a, , 3 a, JI%AE BT B PIRL i in, BAAOSEAT LB JENI Nm = 0.5(1 = Gst) /Gst ™)
SHE TR SRR (He) FIRRE P FE D Z2RE1E (Hs ) LA K Nei BRI AE AR FIBAERE B o X 4% Bl RE A a4 AR AL
AL BE B R P S B AR AL A - 272 (UPGMA ) HEAT 28730, I B4 NTSYS 2. 10e,
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2.1 A[A]ISSR FIWITEA& S Rk RV LY 38 - M) 1) 27850k
M 74 2% UBC ISSR 5|# ik ih 12 SR 34 th BLuE i 454 B v S 2 PR 1Y ISSR %l% 6 5 Bk

FREERY 60 ALY 18 200 75, 20 E 199, F 1 Z M 5 16 4, ZEM S HF 99.5% (%
2) W3R 2 ATLAE 12 D518 8 B S 8BS FEI 9 (UBC 878) 2| 24 (UBC 842)Z<ff,12 AL RS aE
WBON 17 4% X514 UBC 842 ¥ WG 8 AN 98.53% , HiA 100% . 515 s, 5514 UBC 842

G eS8 HA AG 5K CA TR E R, B 1 B/RE519 UBC 807 XA ARY™ 1 J5 it v vk &1 3 , 97 3
FEI ) AT K 22 4E 200—2000 bp 22

R2 ISSREIMRETIBER
Table 2 ISSR primers and their amplification results

519 ElL7Z)e2]l BARR VLA SN/ %
Primer Sequence of primer Total bands Polymorphic bands Percentage of polymorphic bands
UBC 807 AGAGAGAGAGAGAGAGT 17 17 100%

UBC 811 GAGAGAGAGAGAGAGAC 19 19 100%

UBC 824 TCTCTCTCTCTCTCTCG 16 16 100%
UBC 834 AGAGAGAGAGAGAGAGYT 20 20 100%
UBC 835 AGAGAGAGAGAGAGAGYC 19 19 100%
UBC 840 GAGAGAGAGAGAGAGAYT 14 14 100%
UBC 841 GAGAGAGAGAGAGAGAYC 16 16 100%

UBC 842 GAGAGAGAGAGAGAGAYG 24 23 95.83%
UBC 864 ATGATGATGATGATGATG 17 17 100%

UBC 868 GAAGAAGAAGAAGAAGAA 16 16 100%
UBC 878 GGATGGATGGATGGAT 9 9 100%
UBC 880 GGAGAGGAGAGGAGA 13 13 100%
&3t Total 200 199 100%
34 Average 17 16 99.6%

250

1 5147807 3F 20 A mAT ISSR-PCR #1845 R
Fig1 20 samples’ ISSR-PCR fingerprints of P. mongolica using primer 807

2.2 SEN R AL 2R

H Popgene32 XFAS[R A5 B 6 5 Ak B ARFIEER) 280 S R (PPB) LN S5 36 B ( Na ) AR
ZENT LN BT (Ne) Nei's FeH ZREEFE 50 (H) A1 Shannon's 15 B A58 (1) M Runk 3. WNFE3I HEH 6 4
FOEER Z 807 i 5k 86 2] 134 />, F-3 109, Nei's ZHEMEFEEL H 4 0. 1668 £ 0. 2405, Shannon’s {5 S840 1 4
0.2440 % 0. 3596, I H ALK B HL 55 FPRE I 2 800 a5 8, 2 A7 a5 U 28 55 o7 55 LS MH A 30055 B R 8
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Nei's ZHEPEFE S Shannon's {5 B AR ECA & T HEFHEE WP RIS RE T H— K AR A1

6 N FIRE N 1R AL ZREME R BN 43% —67% | W RIS 5 1T 1 — 7K 8 FPRE 1) 22 75 007 45 L SR ALy
43% F KRR ST R EE L AT IR N 67% . 3 3 PRRIMBIX ARRIFF#EAY Nei's ZREVEFSEL H 2207 224)
i RZR AR E(F=0.861,P>0.05), B [H] b X 52 00 e Ak R B E A9 35t 15 2 REME KO 22 S 85/, (H
Shannon's 15 B & EUATTHEZL = T Nei's SE ZHREMEFE 5L, X 2 1T ISSR 20 FARICHT, Nei's F8 8504 55540
FLPRIBTUR I Z 08 T 2253 Fr LAEAIK T Shannon's 15 8880,

#3 ETISSRFEHERGTRRIIZE S HE
Table 3 Genetic diversity of P. mongolica based on ISSR marker

N , LAy LA bV Nei's Shannon's

FIHE Population FOLLAE BRI fm{?ﬁ. ﬁﬁfl(iﬁ;ﬂ{zi LRI e
Na Ne H I
A3k BERLSTA IE 134 67% 1. 6700 1.4222 0.2405 0.3569
B3 2 T L B2 A H SRR 108 54% 1. 5400 1.3378 0.1946 0.2890
5 T BB A 110 55% 1. 5500 1.3604 0.2029 0.2991
ARTH A SR 106 57% 1.5300 1.3546 0.2008 0.2953
B2 1L 112 56% 1. 5600 1.3563 0.2060 0.3057
WA R T L —IK RN 86 43% 1.4300 1.2960 0.1668 0.2440
P-4 Average 109 55.3% 1.5466 1.3545 0.2026 0.2983

2.3 S mBkAR s 2

%ﬁ)ﬁﬂhﬁaﬂ@%lzﬁﬁ(H)ﬁo. 3241, PN SE R ZAEE (H,) 2 0.2019, FEHSHERE(G,) R
0.3769 , RUIMEFN L8 5 5 62.31% , BEIA S Bk st 14 78 7 F 8ok A TR 2R 701k R
153 ST R PR RE (B] A JE R (Nm ) 2R 0. 8266
2.4 Sl mBFRER LI B

R T HE— 2 BT S A PR 8 AL AR B T H T OR R S AR FIE ] 1Y) Nei's 52 4% — 3503 Fiast
FERRES (3 4) , BEIRIBE —BUE M 0. 7586—0. 9427 , i AL B4 0. 0456—0. 2630, AT LI H 45 R 6] 35t 1%
P B A ITE | 33X ] R SR b [R]85 DA RS2 T Bk (B e BE AR 40 AR RRAE AR DG . SR Nei’s Tl 1%
HE— A B B AR ] ) 3345 06 28, WP AR 2 A0 B AR R R ] UPGMA - A7 RS 5 6 N FREEIR] (19 240 M
(B 2), TLIEH, ST BRI ZR T A P 8 4% BE 25 5l , 1A% — BUE S, HOR Ak B0 55
. Bﬁjﬁiﬂﬁaﬁﬁﬁ%ﬁ SIS AL G ZR BT T R AR A 1 38 1 G RIS , W RIS R T T — /K o
AR 22 1L i P L OC R (RS Bk 4 MRS R IGE (£ 4)

&4 Nei's LRBE—HEMZEES
Table 4 Nei's Unbiased Measures of Genetic Identity and Genetic distance

ol BRI BTSRRI RPRIEE R BdcAEm ST Y RIHEIRL
Population e EEWHAFRE H—/KEFRE ol Tl REN R b
A3k B R RI I 0.9432 0.8018 0.8075 0.8472 0. 8441
B3 A T L B2 H SRR 0.0585 NN 0.8046 0.7687 0.8037 0.8143
IR R T L — 7K PRI 0.2209 0.2174 I 0.8201 0.7895 0.8156
B2 1L 0.2139 0.2630 0.1983 * ok %k 0.7964 0. 8061
5 T BB R 0.1658 0.2185 0.2363 0.2276 I 0.9554
RIS R R 0.1694 0.2055 0.2038 0.2155 0.0456 * ok ok

A7 L st — B (1), 2 T MR e e (D)

2.5 A[EFREER 60 N5 AR R RIS
fd ] NTSYSpe-2. 1e B, FIH] UPGMA I XJ 73 A 7EAS [R] L DX Y 6 S5 7l i Bk 3k 60 Ak R AT R 2K 7>

http ; //www. ecologica. cn



4448 A E = 32 &
[ ALK B R PR
‘ By i 36 A2 R L B3 H
—— ST RN
L HIIB SRR
IR 4 T K TR
2% 1) R
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Fig. 2 Dendrogram obtained by UPGMA cluster analysis based on Nei's genetic distance among the 6 populations of P. mongolica

B, LR LR (K 3) AEAIUEE N 0. 624 AL JETT, IR A BR R AT LI PR 58— R (1) B AR I A
T LK B 22 L IR R B BT A PR R, R0 B9 2R S — R, U W] B3 WA R 5 AR B e 2 S B
BREH—IRMTEOLT AU 0. 7638 Ak nDRE HAAA I i 6 RIS, ok Bl i 36 Ze i B 22 0 H 2% 20 Fof
EELSKBRAIST | AR B8 V VIR 5 I 283 AR TH IR S R Al e R o £ 505 T2 1) 2 1 T L7
41 TR 1T HLIE 48 FREERIAPRIA I A BR R S IV AL BSS 7, 55 VIR & 3k DR RS 2 R 63k BEA 5%
3 FBE— Sk BT O AREERIBThE 36 A2 ME L 20 H AN 11 FPRF—BThr 38 A0 I L 22 0 H 28 19 FhfE, X — 2K
455 Popgene32 BT Az (R I] ) JRISEE R — 2, ARt - IMA TR R BLI SR & s L 2Rk . Rl —Fh e
ATLF- 2R AT A B AR ALk BE 075 5 RERIEL Sk 4075 7 Fhie S 2 BT f 38 7o T 2 v H A Ffe
o A M A T Sz B 7 A e )y T PP 3 OB PRI /)
2.6 AN[EHLX S AERIEE I A S IS (E bk A R (E

1T AR A B D R bl S R T80, B L 2 6 AR it A 2 A R B b e 5 SR TG 2254 . RO 20 A /AN [7] 3
X6 S MR AR R K S LS R RO RSB AN R 3 5 B, i3k 5 al g, i T LY
PSR THJR AR SRR P AR T T — K 2R B I 4 B HE P S (BT , 403K 55 L 5 b e A B 437 3 /2
HEUL v H SRR 74K S LU (AR, R A0Sk B0 Rl I A1 58 P ABLAR RO 2. 53, B 22 1 i Rl e i
PR S8 AR IR /NN 1. 68 5 Lyt T HLI R ERIAR TH IR A= 55 R AR e i FIE P (AR AT, B Sk 5% 5 Rl R A
I AR A I T — 7K P AR A o R T~ A2 (BRI UT ,  2 LL f fE R i7 3 7 I 2208 H A PR R ok v
S B A (E AR , b A0Sk B R E (BS ) FhEAK i AU IRV B E A K 235100 0. 98 m F1 1. 67 m , AR TH K
1= SRR R R T X (E 5/ V3504 0. 26 m FT10.43 m,

x5 AERGHEMFEKRS . SR FIKEL
Table 5 Plant height, crown width and leaf length/width ratio of P. mongolica in different populations

FIEIR  MRRERRE PUhiae s

i H /Fhi

T il S B

Project/ population Gl T J=X A H—IKJE EEWHA BT #2 A

VTR H T R

Leaf length/width ratio 1.95 2.10 1.90 2.41 2.53 1.68
SRSl
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0.60 0.624 0.69 0.7638 0.78 0.86 0.95

Coefficient

3 60 MERERMKRET SM BUREA UPGMA FHE
Fig. 3 Dendrogram obtained by UPGMA cluster analysis of 60 P. mongolica based on SM similarly coefficient
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