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Genetic diversity analysis of Rhus chinensis based on SSR markers

CAI Yanjun', WU Wenwen', YANG Bingbing', ZHANG Xia', LIU Wen', HE Zhengquan',
SANG Ziyang'?®’
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Three Gorges University, Yichang 443002, Hubei, China;
2. Forestry Bureau of Wufeng Tujia Autonomous County, Wufeng Tujia Autonomous County 443400, Hubei, China)

Abstract: In order to study the genetic diversity of Rhus chinensis Mill. population and lay a theoretical foundation
for the rational management, protection and utilization of its germplasm resources, the genetic diversity of 153 germplasm
resources from 5 regions in 4 provinces was studied using 14 pairs of SSR primers. Genetic diversity parameters were cal-
culated, and the genetic relationship and cluster analysis were carried out. 14 pairs of SSR primers amplified 105 alleles in
153 samples, with an average of 7. 5 alleles amplified by each primer pair. Nei’s diversity index (H) ranged from 0. 206
to 0.413, with an average value of 0.316. The Shannon diversity information index (I) ranged from 0. 356 to 0. 600,
with an average value of 0. 484. The effective alleles (Ne), Nei's diversity index (H) and Shannon diversity information
index (I) were 1.335—1.556, 0.197—0.316 and 0.302—0. 467, respectively. The genetic differentiation coefficient
(Gst) of the population was 0. 257, and the inter-population gene flow was 1.445 (Nm >>1). The coefficient of genetic

diversity and cluster analysis showed that the 5 populations were clustered into two categories, with Rhus chinensis priori-
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tizing clustering based on population. The results show that the genetic diversity of Rhus chinensis is high, the genetic

variation mainly exists within the population, and there are frequent gene exchanges among the populations. The genetic

relationship of Rhus Chinensis is related to the geographical location. This study can provide reference for the breeding of

excellent germplasm of Rhus chinensis in later period.
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SR FH U 6 1 1 14 % 228519, X 2 R R
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Table 1 Sampling information of Rhus chinensis

Hi X T ST 4t ) SR b FEAE /A i &5
= g M 7T iR ] 30 27°26'29"N 104°52'25"E
CLNERS SL % 18 33°51'45"N 109°56'28"E
i N YY T FH 29 28°50'28"N 108°46'4"E
Wb 0 FIY (NS 12 30°18'30"N 110°29'11"E
T T 0 BLZ R 10 30°11'25"N 110°44'8"E
b T CcP KB 10 30°03'08"N 110°28'5"E
T b T CHT KA G R 10 30°07'56"N 110°24'48"E
T b T LKY/HTK/AS/BNG F e oAt 10 30°16'34"N 110°33'10"E
46 Bt AN A hn 24 30°36'07"N 109°43'20"E
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Fig. 1 Results of DNA amplification electrophoresis of Rhus chinensis from Zhaotong
M:DL 15 000 DNA marker; 4 5 1~30: z # I3 £ 30 (3 FE A 1 5 38 1 3k 485 5
M: DL 15 000 DNA marker; 1~30: electrophoresis of 30 samples from Zhaotong
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Table 2 14 pairs of polymorphic SSR primers of Rhus chinensis
S Bl 1E 1] 514 (5-3") JZ I8 514 (5'-3") B R/ C

1 YFMS-7 CAGCTCTCACTGATCCGATTC TTCGAAAGCCAGTCTCAGGT 56

2 YFMS-10 CGTCCTAGCTAACCGTCATTG TTAACACGCACACACACACG 56

3 YFMS-11 CAAGGCGACTGAACAATGTG GCGCTTCCACCTACACCTAA 56

4 YFMS-15 AAAGCGACTCCTATGTCCAC AGGGCTCCTCTCTTATTTACG 54

5 YFMS-20 GCGAATCCTACATCCATTGC CATTTGCGGGATTGGTTAAT 52

6 YFMS-29 TCCCTTGAACTTCCCCACTA ACGAATCCTACGTCCACTGC 56

7 YFMS-46 ACAATCTTGGGAACAGAACTG GAAAAAACAGCCAACTTCATC 51

8 YFMS-53 GGGAAACCAGACGGTGAAG TCAATATCGGCTTCCCAAAC 54

9 YFMS-54 TTGTTCACCACCCCTTCTTC GTGGGTATGACGGTGAGGAG 56
10 YFMS-57 AGAGATGTTGCGGTGGGTTT GAACAGGCGTCCATTAGGAA 56
11 YFMS-77 ATGTCACATGCAACAGAGGC GAGATGAGTATGCTCTCGGCTT 56
12 YFMS-85 TTGGATCAAATGTTTCACGAG TTGGTTGATCGTAGTTGGAAG 51
13 YFMS-90 TCGGCACCAACAATAACA GCGGACTACCAACTCACA 52
14 YFMS-91 AACCTGGTCAAGGATTGCTG TTACTTTCCGTGGTCCGTCTG 56

Ak, g s 1S ) 153 43 8 R AR RE B Nei” s 5 X
Z R (K 3)FEE(H)JER 0. 206~0. 413, F¥I{EH N
0. 316; Shannon £ ¥ ¥ {5 & 48 % (1) {5 [l 0. 356~
0. 600, FHH{E N 0. 484, 45 F KW, £ Ik A 76 9 Ff
KV B FEE R 2R

i A T 01 35t 4% 22 R R Bl An 3R 4 s AN TR
TR A 8 AL I B (Ne) JE Bl 1. 335~1. 556, Nei’s
LR ZREEFR B (H) JEH 0. 197~0. 316, Shannon £
REVEAS B A8 50D TE 0. 302~0. 467, J3 Bf Y 35t 14 728
St AR EN S AR IR 2 Fg e P BH I b i
B 7H RS & WL R R AR AR S e e R T AL A
B ZREPEFEBU(H) 0. 316, K = Fg Wi, 5L A
Z AR EC(H) 0. 197, U BT 3 IR T B[] 352 4% 2

FEME KPR e 22 5 B4 TR B TR 22 SR AN &
2.4 HBAREFHGIHE LB R R

54N i BE 1) 3 % 45 46 43 BT R L 8L A Ak R A
(Gst) ALV 0. 122~0. 489, F- ¥~ 0. 257, J&
e A B 8 5 (Hr) 0. 329, 5 #E N A 4 ] 8 14 725
S (Hs)0. 245, U6 W] J& B SR AR 5 19 25. 796 KA AE
AN S B 2Z 18], 74, 3% (st L A8 5 Rk A 1 T RE S 1A
Z ], R R R OR 1 384 o A kA R AR TR
FEPI T o R R A S B 1] 55 DRI 9 22 £k 38 L (Nm)
0.522~3. 594, ¥ {H Jy 1. 445(Nm>1) , 15t W £ ik
A T B IR0 A7 7 B DR S8 0, i AR 22 ) 1 38 A% Ak A2 3
S PR A 9 B0 R )
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Fig. 2 Amplification results of some SSR primers on Rhus chinensis samples
M: DL2000 DNA marker; %5 1~52: 52 {3 T U Ji Fif £ IR ABE A
M: DL 2000 DNA marker; 1~52: 52 samples of Wufeng Rhus chinensis population

®3 BREARENEESHEMESN

Table 3 Analysis of genetic diversity of Rhus chinensis samples

EEY] AL G HEHE(NG) B 2RI 8(H)  Shannon {5 B A& 40D A B A 5 (PIC)
YFMS-7 153 12.000 0.206 0.356 0.849
YFMS-10 153 8.000 0.321 0.485 0.819
YFMS-11 153 12.000 0.235 0.386 0.879
YFMS-15 153 6.000 0.358 0.537 0.754
YFMS-20 153 8.000 0.300 0.472 0.847
YFMS-29 153 8.000 0.344 0.521 0.815
YFMS-46 153 7.000 0.345 0.517 0.825
YFMS-53 153 8.000 0.325 0.487 0.806
YFMS-54 153 6.000 0.360 0.541 0.756
YFMS-57 153 6.000 0.310 0.469 0.725
YFMS-77 153 6.000 0.371 0.549 0.781
YFMS-85 153 6.000 0.306 0.467 0.742
YFMS-90 153 6.000 0.413 0.600 0.803
YFMS-91 153 6.000 0.412 0.600 0.796

e 153 7.500 0.316 0.484 0.800

x4 BEBEASITBEENEESHEEST
Table 4 Analysis of genetic diversity in 5 populations of Rhus chinensis
JEHE Rk BB (Ne) 38 fE ZRE P38 80(H)  Shannon {5 B8 5D £ 8400 5 H 4 L (PPB)/ %
Wb g ik (JS) 1.556 0.316 0.467 85.71
B U T % (SL) 1.484 0.267 0.388 67.62
WAL 7 e (WF) 1.367 0.226 0.354 90.48
ZERM(ZT) 1.335 0.197 0.302 68.57
HEIRPEH(YY) 1.355 0.217 0.338 81.90
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5™ J (] 1 35t 12 AR AL 22 $00 8 st A% BE 25 43 B L
5, Fh KR JE BE 09 35t 4% A0 L &R B 0. 803 5~
0.953 3, AL IE B L Rl 0. 047 8~0.218 8, Hh =
T I 3 R DY BH A a5t % R B8 A /N (0. 047 8) , it A%
AL 2 R K (0.953 3) , 3 W 2 ¥ Fg 3 0 #E BG4 PH
) 8 R A 35 2 22 S5 i /I o B VG O RO AL e 1 st
& B 45 K (0. 218 8) , 35t & HH 8L & %0 dw /) (0. 803
5) , 2% WA I 74 T 9% e AR A I8 b T 0 s R A R R A 3
feEREKX,

F5 HBRRAKFEBE Nei’sEEHEMURB (AL LF) &
EEB(MRALETH)
Table 5 Nei’s genetic similarity coefficient (above dia-
gonal) and genetic distance (below diagonal) between

populations of Rhus chinensis

JE JS SL WF 7T YY
IS 0.8853 0.8366 0.8337 0.8401
SL 0.1219 0.8035 0.8273 0.8292
WE  0.1784 0.2188 0.8974 0.8934
ZT  0.1819 0.1896 0.1083 0.953 3
YY 01743 0.1873 0.1128 0.0478

IS, A Rt 2 4y 5 SL, BEPE R 9% s WE i1 Hg S 2T, = mi B
WYY, ERY

2.6 EBAWMFLZLXARARENN

BT i A 18] 5 A% R L g A5 AR DL AR R, BRIk OR
JEHESREZE UL 3, DA vp e B 5 A Jm AR T i A% AH AL &R
$0. 83 4b 73 Wi RS AL AU H 0. 951, =
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FHE R B PR 28 6 R IR, 5 )L gk 2, 5 B P Y
iRl Ay IR VPR SRS - ST B E A
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TFor M, 5 R R W = g I E 5 DT B B R IR H
AT Y M AR SR R ALL A4 A A A 1 P A A
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Fig. 3 UPGMA dendrogram of Rhus chinensis popula-
tions
IS, WAL BUit A 4 5 SL, BRVE R s WE, i 10527, =
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AU, 25 5 2 B 56 28 O RN B2 ) o R 11 5t 1%
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T ISSR bR i 2 AR X 22 848 6 A~ Bk AR & B 1 43 B
5 R WR L Nei”s e 2 KM 48 80 (H) Ry 0. 225;
Shannon Z ke 5 B8 8 (1) R 0. 370",

520, A B 9T R IR A 35 % 22 B AR G B
7 A T TR — T R B R G A DX R A G
FEA B = 5 A% 388 10 38 A% 5 OB 5 L HT AR TR ik
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AN T 6 28 FEAS BB T AR SE IS R AR B 2, (1
A A T EE IR A R IR AR L IX 28 5 AU /D b 3
PR A DI, AR 5250 i 45 AR AR AR 3 O LA 1
PRI, B R R X K R A i P 4 A
ENEP R e/ B e A R = N S I 7]
k)8 1 WM s TR R AR 19 38t 1% S il 2 T
Aab ) b ER AT L R s AR 2R

Iy — 7 W] g2 5 R R o T AR e kA
5, TH] — 9 b il AS [ B4 43 1 b 30 O 3 7 A 1 &6
B2 . Ay Fhnic e B 55 i B ) ml 3 A R 6 I 4l
o 22 T A0 R DNA FT Bt R/ B 25 K 78 4k
i A L4 RS AT 0 R DU B R A B N %
B (Perilla) (A G 2B (Taxaceae Gray) %
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Yy 1 Z BEE 0 BT I R W S . SSRATF
PRl £ AR FEAF 8 B vh oA R Z B N R s, 1%
A B KRR E LT DNA R ZR R
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