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Genetic Diversity Analysis of Paeoniae Radix Rubra from
Inner Mongolia Using ISSR and RAPD
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Abstract: We used ISSR and RAPD molecular markers to analyze the genetic variation and relationship of
28 Paeoniae Radix Rubra (PRR), which provides a biological foundation for accurately evaluating the ge-
netic characteristics, protecting the germplasm resources and cultivating the excellent new varieties of
PRR. The results showed that: (1) 257 and 215 bands were amplified by 14 ISSR and 14 RAPD markers.
The polymorphic bands and polymorphism ratio were found to be 251, 209 and 97. 8%, 97. 2%, respec-
tively. Two molecular markers showed that the genetic diversity of wild PRR population was higher than
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that of cultivated population. (2) According to Shannon’s information index (I) and Nei’s gene diversity
(H.), the genetic diversity of population of Duolun County, Inner Mongolia (DL) was the highest, where
can be recommended to establish a wild PRR nature reserve. (3) The genetic differentiation coefficient
(G, indicated that the genetic differentiation of wild PRR populations was mainly within the population
which may be caused by genetic drift. Conversely, the genetic differentiation of the cultivated PRR popula-
tions was mainly among the populations, indicating that there was less gene exchange among cultivated
populations. (4) A UPGMA cluster grouped the 28 populations into 5 major clusters based on both ISSR
and RAPD markers and their genetic distances were 0. 115 1—0. 343 8 and 0. 095 5—0. 286 2, respectively.
This research shows that the complementary ISSR and RAPD methods can effectively analyze the genetic

structure and genetic diversity of PRR populations at the DNA level.
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Table 1 Collection information of the Paeoniae Radix Rubra populations
e g MR e s

Type No. code Source Geo-coordinate
1—4 YKSI-YKS4  PIZEH A DR 58 AT A 54483 Yakeshi Farm., Yakeshi, Hulun Buir, Inner Mongolia 49°17'N 120°42'E

5 YKS5 P52 T AR DL R T F 74 T S i 4¢ 3% MianDuHe Farm, Yakeshi, Hulun Buir, Inner Mongolia 49°12'N 120°25'E

6 ARQ PN 52 iy R AS D1 JR T B 2 i 25 2% 4 Dongxing Village, Arong Banner, Hulun Buir, Inner Mongolia 418°08'N 123°29'E

7 EEGN1 N 52l R4S DL JR T 46 7K W 48T Ergun, Hulun Buir, Inner Mongolia 50°36'N 120°17'E

P 8 EEGN2 P52 T R4S DL R T 0K w9 T Al i KB Labudalin Town . Ergun, Hulun Buir, Inner Mongolia 50°13'N 120°11'E
i ELci  PISETIREIURATEER G A B ik a X ‘ , 50°35'N 123°44'E

- Jiagedaqi District, Orogen Autonomous Banner, Hulun Buir, Inner Mongolia

10 ELCZ }i}ii}ﬁf{I%Erfjélﬁi:ﬁfrﬁii‘ﬁflzﬂfﬁ liiilr%ner, Hulun Buir, Inner Mongolia 50°32'N 123°42'E

11 DL P 52 7i7 48 AR 565 81 248 B Duolun County, Xilingol. Inner Mongolia 42°11'N 116°28'E

12 LK SR T PRI AR D BR Z 4 Zhujia Town , Linkou County, Mudanjiang, Heilongjiang 47°23'N 123°55'E

13 HHHT1 P52l RS 4% 17 B % X Yuquan District, Hohhot. Inner Mongolia 40°49'N 111°41E

14 HHHT2 N 527 I F 45 T $ 55 [X. Saihan District, Hohhot, Inner Mongolia 40°42'N 111°39'E

15 WNTQI PN 52 7 R UG T 4 2 R I T B SR A Wanlongquan Village, Wengniute Banner, Chifeng, Inner Mongolia  42°56'N 119°01'E

16 WNTQ2 P 52Tl R T 4 4 49 I T 8 SR AT Wanlongquan Village, Wengniute Banner, Chifeng, Inner Mongolia  42°54'N 119°05'E

17 YKS 52 EAS DL R T F 50 4 K 3% YaKeShi Farm, Hulun Buir, Inner Mongolia 49°17'N 120°42'E

18 ARQI PN %2 1 R4S DL JR T B 2% J5E 38 2% A Xinxing Village, Arong Banner, Hulun Buir, Inner Mongolia 48°08'N 123°29'E

19 ARQ?2 N 57 i R A8 DL JR T BT 5 i K AP Yonghe Village, Arong Banner, Hulun Buir, Inner Mongolia  48°11'N 123°27'E

20 ARQ3 PN 52 iy R AS D1 JR 117 Bl 2 i 25 2% 4 Dongxing Village, Arong Banner, Hulun Buir, Inner Mongolia 48°08'N 123°29'E

5% . s s 1o

CUﬁEVZth 21 ELC3 ﬁai?glt?’?oéf?Equ?nﬁgflf\é\n%fgﬁﬁanner, Hulun Buir, Inner Mongolia 50°35'N 12344 'E
2z ELC4 _ﬁaiii?gﬂrﬁtﬁ? ?Erﬁ]eﬁnr/l\ﬁﬁgejffillfner, Hulun Buir, Inner Mongolia 50°35'N 123°44'E

23 DL1 N 527 B ARS8 1 B £ 48 B Duolun County. Xilingol, Inner Mongolia 42°11'N 116°28'E

24 Z21.Q PN 52 7 B AR BB 8 B IE W5 it Zhenglan Banner, Xilingol, Inner Mongolia 42°14'N 116°0'E

25 LK1 ST A PR AT AR O B R B Zhujia Town , Linkou County, Mudanjiang, Heilongjiang 47°23'N 123°55'E

26 FS TR A T A B AL FAEH Fusong Town, Fusong County, Baishan, Jilin 41°56'N 126°26'E

27 LY W% BT Luoyang. Henan 35°02'N 112°45'E

28 BZ LR T Bozhou, Anhui 34°24'N 115°18'E

1 —4 FREAT B

Note: 1—4 populations are far away from each other
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Table 2 The sequences of primers and the outcome of PCR amplification

S e S A CEMEE  ZEEANTAL
Primer and code Sequence(5'—=3") Annealing Total number No. of polymorphic Polymorphlsgm
temperature of bands bands percentage/ %4
UBC807 (AG){T 55 16 16 100
UBC808 (AG)C 56. 2 21 21 100
UBCS813 (CD,T 47.7 17 16 94.1
UBCS825 (AC) T 56. 2 15 15 100
UBC834 (AG){YT 57 21 20 95. 2
UBC835 (AG){YC 57 25 25 100
UBC841 (GA){YC 47.7 19 18 94.7
UBC845 (CD4RG 48.9 17 16 94.1
ISSR
UBC850 (GDYC 53.2 17 17 100
UBCS855 (AC){YT 55 21 19 90. 5
UBC860 (TG)4RA 56. 2 14 14 100
UBC866 (CTO) 53.2 15 15 100
UBC888 BDB(CA), 56. 2 20 20 100
UBC848 (CA(RG 47 19 19 100
F1Y Average 18. 4 17.9
St Total 257 251 97.8
S21 CAGGCCCTTC 36. 8 14 14 100
S39 CAAACGTCGG 40. 4 16 16 100
S43 GTCGCCGTCA 37.8 18 18 100
S72 GACGGATCAG 38.4 14 14 100
S75 GACGGATCAG 39.5 13 13 100
S191 GTCGTTCCTG 39.4 15 15 100
S428 ACCTCAGCTC 41.1 17 17 100
S1050 GTTACCGCGA 36. 8 16 16 100
RAPD
S1076 CTGCGTGCTC 38.4 14 13 92.9
S1089 CAGCGAGTAG 39.4 18 17 94. 4
S1090 AAGGCCCCTG 37.8 15 14 93.3
S1100 TGGTTGCGGA 36.3 18 17 94. 4
S1114 TCGCTGCGGA 39.4 13 13 100
S1130 CTGTGTGCTC 37.8 14 12 85.7
S Average 15. 4 14.9
BTt Total 215 209 97.2

# Note:R=(A.,G); Y=(C,T); B=(C,G,T); D=(A,G,T)
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Fig. 1 Effect of primers ISSR UBC807 and RAPD S428 for amplification of

Duolun (DL) population of Paconiae Radix Rubra
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Table 4 Genetic diversity analysis of Paeoniae Radix Rubra by ISSR and RAPD
) K
Frid il o 5 Y NPL PPL N, N, H, 1
Marker Type
A Wild 113 44,02 1.4440.49 1.284+0. 38 0.25%+0. 20 0.24=+0. 29
ISSR #F 1% Cultivated 93 36.23 1.3640.47 1.2440. 36 0.1440.19 0.20+0. 28
238 Total 102 39.57 1.404+0. 48 1.264+0. 37 0.15+0. 20 0.22+0.18
WA Wild 89 41. 20 1.4140.48 1.2540.35 0.15%£0.19 0.214+0.17
RAPD #F 1 Cultivated 70 32.01 1.3240. 46 1.2040. 34 0.11+0.18 0.17+0. 26
238 Total 77 35.95 1.36+0.47 1.2240.35 0.13+0.19 0.19+0. 27
%5 ETF ISSR #1 RAPD MARAMBMEE S LS
Table 5 Coefficient of genetic differentiation for geographic populations of Paeoniae Radix Rubra
FRic il g 25 Y . :
Marker Type H, H, D G No
43 Total 0.32 0.15 0.17 0. 54 0. 44
ISSR B A4 Wild 0. 29 0.16 0.13 0.46 0. 60
#& 55 Cultivated 0.31 0. 14 0.17 0.56 0. 40
4B Total 0.27 0.12 0.14 0.53 0. 47
RAPD B A= Wild 0.25 0.14 0.11 0.42 0.70
B Cultivated 0. 27 0.11 0.16 0.57 0. 38
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. ELC4 4'-1 HHHT2
V ARQ3 . . - - - - B2
0.25 0.21 0.18 0.15 0.12 0.22 020 0.18 0.16 0.15 0.13 0.11 0.09

1A% B 55 Genetic distance

ol 3k 2= R % 1

1 4% B B Genetic distance

2 FT ISSR (A) I RAPD (B) ) UPGMA B2 45 B 1K

The population codes are same as Table 1

Fig. 2 UPGMA dendrogram based on ISSR (A) and RAPD (B) markers
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context explains ecosystem multifunctionality in restored
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