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Study on the Relationship between Genetic Diversity and
Geographical Distribution of Wild Common
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Abstract: The geographic distance might contribute to the genetic differentiation of populations on the
landscape. Understanding the mechanism of the geographic range that affects gene flow and genetic structure is
beneficial to maintain the genetic diversity. Here we investigated the landscape genetic structure of sixteen natural
populations of apricot representing two natural distribution ranges of wild common apricots ( P. armeniaca L.)
and siberian apricots ( P. sibirica L. ) using 18 microsatellite markers. The siberian apricots, which were originated
from the North and northeastern China, represented the richer genetic variation and diversity than that of siberian
apricots. We found that P. sibirica L. populations in the Northeast and Northwest of China likely belonged to
discrete genetic clusters, while the northwestern populations seemed isolated on the edge. We speculate that this

pattern could be a result of the currently complex ecological environment associated with their wide habitats range
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from west to east in China. While, Central Asian P. armeniaca L. populations showed a highly admixed structure

which was probably due to the recent introgression in a limited geographic distribution region. Meanwhile, we

also implemented Isolate by distance ( IBD ) study on the relationship between both genetic differentiation and

related geographic gradients pattern. Our results showed a significant association between geographical distance

and genetic distance among wild populations of Chinese P. sibirica L.but in Central Asian P. armeniaca L.

Therefore, our results suggested that the genetic structure associated with eco-geographic patterns could affect the

genetic differentiation and diversity, which varied differently in case of different Armeniaca Scop. plants, which

might have an implication for establishing a conservation strategy maintaining genetic diversity in these species.
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Table 1 Information of siberian apricots and wild common apricots sampling included in this study

s WPAEEE AMRE ST FE SR X K& (E)  db4di(N)
Code  Population Number of samples Country and region Longitude Latitude
A (n=166) 1 CA_AANP 9 TR T WY BT R R R A 74° 28’ 420 35"
Parmeniaca L. 2 CA_CR 14 TR, A gk 75° 49’ 42° 36
3 CA_BAL 45 WA e ST, BT A P8 76° 55’ 43°¢'
4 CA MV 15 MBSO AL LA 77°3" 4309
5 CA_BC 24 W BRI, Belbulak £ 77° 10 43° 16
6 CA_EL 31 MBS e, [ SE T 1) 77° 29’ 43° 16’
7 CA_IKAT 3 TR E , Issyk-Kul H1 XA HE 77° 39’ 42° 46’
8 CA_IKOB 17 ORI, Issyk Kul i [X 3] 3% 77° 40’ 420 47'
9 CHN_XJ 8 i AL 83° 12 43° 19’
PUATFIEA (n=84 ) 1 CHN sib 1 14 P, HOR 105° 40’ 35° 33
Prsibirica L. 2 CHN sib 2 5 LRIl 108° 50/ 37° 32
3 CHN sib 3 15 rpE B 109° 7' 37°3'
4 CHN sib_4 10 TP, Ly 113°39’ 40° 28’
5 CHN sib_5 9 L NS 117° 50 41° 55’
6 CHN sib 6 16 LGRS 120° 19/ 41°52'
7 CHN _sib_7 15 EL LT 121° 46’ 41° 54
12 7k 115 B3 B % 2R 5L 40 %5405 % ( GDR, genome

121 EF4H DNA 2B, PCR ¥ 8@ =&M K
i ok B CTAB 3£ 2 BUAY 2 A 21 DNA Jf: 7 B¢
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0.02 moVL H AR FREALI G ) A TAFEE . il 500 pL
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NaCl, 0.02 mol/L EDTA pH 8 # Tris-HCI pH 8 2
B ), 283 30 min 65 CCACER , 3 3 S5 5 EE AN 2,
FRUTTE (10% ). % f# T 200 uL 0.1 1% TE ( Tris-HCI/
EDTA ) & i

Jr 7 B &2 81 ( SSR, simple sequence repeat )
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Table 2 Genetic variance among siberian apricot populations
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Sberian population Number of alleles Effective number of alleles Observed heterozygosity Heterozygosity within populations
CHN _sib_1 8.944 6.084 0.721 0.820
CHN_sib_2 5.167 4.365 0.719 0.782
CHN_sib_3 9.167 5.906 0.722 0.796
CHN _sib 4 5.556 3.641 0.615 0.689
CHN_sib_5 6.167 4.289 0.552 0.711
CHN _sib_6 9.278 6.548 0.728 0.767
CHN_sib_7 9.278 5.922 0.748 0.770
F-#4 Mean 7.651 5.251 0.686 0.762
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Table 3 Pairwise genetic differentiation across the 7 siberian apricot populations
PUAAFE A F
{E', 1 1# CHN sib 1 CHN sib 2 CHN sib 3 CHN sib 4 CHN sib 5 CHN sib 6 CHN sib 7
Sberian population
CHN_sib_1 - 0.020 0.008 0.453 0.347 0.245 0.279
CHN_sib_2 0.316 - 0.080 0.474 0.356 0.238 0.297
CHN_sib_3 0.359 0.030 — 0.509 0.359 0.261 0.322
CHN_sib_4 0.001 0.002 0.001 — 0.176 0.311 0.313
CHN_sib_5 0.001 0.002 0.001 0.001 — 0.184 0.147
CHN_sib_6 0.001 0.001 0.001 0.001 0.001 — 0.020
CHN_sib_7 0.001 0.001 0.001 0.001 0.001 0.104 —

AL 22 AR 18R Jost' D {H ( tH GENODIVE 4 ); R AX R PAH. T

Pairwise Jost' D values calculated in the GENODIVE in the upper triangle, their corresponding pairwise P-values in the lower triangle. The same as below
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A: Structure barplots from K2 to K6, Cluster 1 to 6 indicates the inferred genetic groups.

B: results of the optimal clusters, the red line indicates the optimal number of

genetic clusters in a given K. The same as Fig.3
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Fig.1 Genetic structure of seven siberian apricot populations



1532 -7/ O

21 %

212 FEEHMELSHIEEEHNXERE 7000
ISR AE R A P ] AR A TP A EERLL DK (1 2A0),
rf [ A2 b Hb DX PG Y JE BE CHN sib_1, CHN_sib_2
F1 CHN _sib_3 & G (REE 4) Lol m ; 7E40
TP RPN S AR L X A FEIE CHN sib_4 FHZT (2
FERE (RERE 2) Ml R (0 RERR (BFE 1) 2471
JE#E CHN_sib_5 1, 2 & 43 /i 7£ CHN_sib_4 1, 4b
T B L T P AL e XY JE B CHN _sib_6 FI CHN_

sib_7 JIT 7 B A A0 B HL R AH T, th 25k (IR
(BERE 3) R B CORERE (RERR S ) A Al (&1 2A
B). K=5 W} iyt BEfE i, Rt iyl 5t R4k )
TERE O FEH T e 5 (39.71% ), FLWRAE 4 (6 BE AR
(22.77% ), ¥E £ AREHE T &A% (10.23% ) (8 2B ),
ARG IR, B A VAR A A AEAE W Il i b
BEAS ) 3 A FEAE , AHABRER & A s B AT 3
= AR

A B
50° —lﬁ§1 Cluster1 | ) g
W2 Cluster2
D3 Cluster3 ) ~
DIEHH4 Clusterd Kazakhstan
EEEES Cluster )
45° ~~ /S
z 3
~ .g 400 _.
g3
- &~
35° 1 < ’
S ns 5 EhLs )
¢ scale approx 1:23,000,000
ol T VS of PR T 4 1 R SR
cluster 3
100° 105° 110° 115° 120° 125° 130°
K% (E)
C Longitude D
200 = SRR,
Monte—Carlo test: 0.75
PR )
Observation:0.4901006
=1 ALl p i
150 Simulatcd p—value:0.039 0.70
Q
Q
g
> — g 065
Q B
=] — |
g o
&g 100 - EE 060
& o
% 80
B 055
]
50 3
8 050
0.45
0= | 1 1 ] ] 1
-0.5 0.0 0.5 1.0 5 10 15
) HOFRK FER S
Simulation Euclidean geographic distance
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A': Geographical location of siberian apricots populations with genetic structure at K=5, the numbers correspond to the population number in Table 1,

B: Chord diagram between inferred clusters and genetic structuration of 7 populations, C: The distribution of simulated correlations of genetic distance

matrix and pairwise distance matrix. The dot represents your actual correlation between the two distance matrixes, D : Local density of points plotted using a

two-dimensional kernel density estimation based on pairwise Edwards’ distances plotted against Euclidean geographic distances.The same as Fig.4

2 AAFEAEMIES 6 B EERMEEER ST

Fig.2 The correlation among the geographical distribution, generic structure and genetic distance on siberian apricots populations
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221 BEELTRMEBEREN A oM@ AEE
JERBER AL AR G O Z M (2 4). SSRARIER
Mkt R B A B TR SR SRR 6.284, SF A K
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CA_IKAT i /b (3306 ), ML 2475 B 19 F- Yy
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MMl F/IME A 0.005 ( CA_IKAT 5 CA_AANP ), Jost' D
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Table 4 Genetic variance and diversity among wild common apricot populations

e AR SR SN %L AR LA R K WM A5 (Ho ) RERZR A (Hs)
Common apricot population Number of alleles Effective number of alleles ~ Observed heterozygosity — Heterozygosity within populations
CA_BC 7.056 4.249 0.694 0.707
CA_EL 7.167 4.107 0.655 0.695
CA_MV 6.778 4278 0.659 0.695

CA BAL 8.278 4.365 0.645 0.696
CA_IKAT 3.667 3.306 0.796 0.736
CA_IKOB 6.056 3.848 0.634 0.677
CA_CR 6.000 3.750 0.572 0.660
CA_AANP 6.222 4.490 0.758 0.766
CHN_XJ 5.333 3.826 0.619 0.728

V¥4 Mean 6.284 4.024 0.670 0.707

RS TBELHEELE Jost' D EIEIEEE R

Table 5 Pairwise genetic differentiation across the 9 wild common apricot populations

e A B A S A

Common apricot population CA_BC CA_EL CA_MV  CA BAL CA_IKAT CA_IKOB CA_CR CA_AANP CHN_XJ
CA_BC - 0.119 0.015 0.042 0.038 0.142 0.084 0.066 0.152
CA_EL 0.001 - 0.069 0.092 0.087 0.155 0.145 0.110 0.148
CA_MV 0.113 0.001 - 0.025 0.034 0.090 0.063 0.032 0.122
CA_BAL 0.001 0.001 0.017 - 0.017 0.153 0.058 0.061 0.140
CA_IKAT 0.168 0.037 0.189 0.283 - 0.027 0.031 0.005 0.018
CA_IKOB 0.001 0.001 0.001 0.001 0.305 - 0.147 0.115 0.150
CA_CR 0.001 0.001 0.001 0.001 0.251 0.001 - 0.084 0.149
CA_AANP 0.004 0.001 0.048 0.004 0.393 0.001 0.002 - 0.077
CHN_XJ 0.001 0.001 0.001 0.001 0.344 0.001 0.001 0.012 B
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