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Genetic Diversity of Pyrus pyrifolia Resources in
Guizhou Province Using SRAP Markers

HUANG Wei"?,LU Min*,ZHANG Qi*, AN Huaming”*

(1 Guizhou Horticultural Insitute, Guiyang 550006, China;2 Agricultural College,Guizhou University, Guiyang 550025, China)

Abstract: Genetic diversity and genetic relationship of 59 Pyrus pyrifolia germplasm resources distributed
in Guizhou Province were analyzed using SRAP markers. The results showed that: (1) 15 SRAP primer
pairs generated 151 bands and 120 presented polymorphic loci. (2) A relatively high level of genetic diversi-
ty was revealed by Ne (mean observed number of alleles) 1. 355 9, H(Nei’s genetic diversity) 0. 216 9,1
(Shannon’s information index) =0. 336 2 at species level and by Ne=1.261 1,H=0. 155 5,1=0. 235 2 at
population level. Pear resource in Qianxinan Prefecture showed the highest genetic diversity and that in Li-
upanshui City showed the lowest. (3)Cluster analysis with UPGMA method showed that 59 P. pyrifolia
germplasms could be grouped into six groups at genetic coefficient of 0. 75. The result also indicated that
P. pyrifolia resources distributed in Guizhou Province had abundant genetic diversity with obvious geo-
graphical feature. The genetic diversity and genetic relationship of the P. pyrifolia germplasms could be
revealed effectively by SRAP markers, which provided more genetic information in a smaller range of varia-
tion as compared to ISSR.
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Table 1 Resource of 59 pear accessions
%' BEIRAFR SRR S
Code Name Origin
1 A RE-1 QL1 5 U5 15 M 1 FE L Qinglong County, Qianxinan Prefecture
2 fiff -2 QL-2 57 15 N i B Qinglong County, Qianxinan Prefecture
3 i [ i 7K 24 QL xiangshuili AU B N 5 % £ Qinglong County, Qianxinan Prefecture
4 5 PS4 5L-1 QLpiaobali-1 A4 15 M B % 2L Qinglong County, Qianxinan Prefecture
5 g pE-3 QL-3 5 UG 15 N 1 B EL Qinglong County, Qianxinan Prefecture
6 iff P B 442 QL piaobali-2 57 1 N i B B Qinglong County, Qianxinan Prefecture
7 -1 PA-1 A Y B M 3% 42 L Puan County, Qianxinan Prefecture
8 Heii-2 PA-2 UG 15 M 42 B Puan County, Qianxinan Prefecture
9 W72-3 PA-3 VG 15 M 42 B Puan County, Qianxinan Prefecture
10 #H-1 PX-1 7N #E KT B Panxian County, Liupanshui Prefecture
11 -2 PX-2 75 2% 7K 17 #% 3L Panxian County, Liupanshui Prefecture
12 £ H-3 PX-3 7N 3%k 17 #% BL Panxian County, Liupanshui Prefecture
13 M1 XY-1 A VE g N 2% ST Xingyi City, Qianxinan Prefecture
14 W -2 XY-2 AP M 2% X Tl Xingyi City, Qianxinan Prefecture
15 M ST AL-1 X Yhaizili-1 AP E M 2% Xl Xingyi City, Qianxinan Prefecture
16 Wy -3 XY-3 #4875 1 N 2% T Xingyi City. Qianxinan Prefecture
17 M T AL-2 XYhaizili-2 T g N 2% U T Xingyi City, Qianxinan Prefecture
18 W AL-3 XYhaizili-3 PATE RGN 2% T Xingyi City, Qianxinan Prefecture
19 -1 AL-1 A P4 B M 42 Jp 2L Anlong County, Qianxinan Prefecture
20 -2 AL-2 VG RGN 42 8 B Anlong County, Qianxinan Prefecture
21 -3 AL-3 PV RGN % B Anlong County, Qianxinan Prefecture
22 G -4 AL~ PV RGN 4 e B Anlong County, Qianxinan Prefecture
23 =-1 CH-1 UG 5 N BF = B Ceheng County, Qianxinan Prefecture
24 -2 CH-2 76 15 N JF £ B Ceheng County, Qianxinan Prefecture
25 It =-3 CH-3 76 g N UF = B Ceheng County, Qianxi’nan Prefecture
26 4w AL CHjin’ gaili 78 R N PF = £ Ceheng County, Qianxi’nan Prefecture
27 F=-4 CH-4 259G 15 N 5 E. Ceheng County.Qianxi’nan Prefecture
28 pi -1 ZF-1 VG R M 0T Zhenfeng County, Qianxi’ nan Prefecture
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434 1  Continued Table 1

%' PR PR SR iy £
Code Name Origin
29 M 1%L ASqingkouli 22 i T P46 75 X Xixiu District, Anshun City
30 R AL FQhululi A M 48 SR 1 Fuquan City, Qiannan Prefecture
31 BT -1 WN-1 Ha Ay Hh X B 7 2. Weining County, Bijie Prefecture
32 BT -2 WN-2 BT # X R TF B Weining County, Bijie Prefecture
33 J8 T K HL WNdahuangli BT 3 X TF B Weining County, Bijie Prefecture
34 18 T-3 WN-3 He Ay b X B T 2L Weining County, Bijie Prefecture
35 BT -4 WN-4 ey 4 X gk 7° 5L Weining County, Bijie Prefecture
36 #OF-1 HP-1 5 7K 15 M @57 2. Huangping County, Qiandongnan Prefecture
37 #OF-2 HP-2 4 75 7 M 85 B Huangping County, Qiandongnan Prefecture
38 -3 HP-3 75 75 M 25 2. Huangping County, Qiandongnan Prefecture
39 # P-4 HP-4 A 22 9 M # S B Huangping County, Qiandongnan Prefecture
40 #F-5 HP-5 5 7K 15 M 85 B Huangping County, Qiandongnan Prefecture
41 # -6 HP-6 4 75 1 M 85 F- 2L Huangping County, Qiandongnan Prefecture
42 HI-1 TI-1 24 49 M B 7T & Taijiang County, Qiandongnan Prefecture
43 {2#£-1 RH-1 AT Renhuai County, Zunyi City
44 1= -2 RH-2 # YA Renhuai County, Zunyi City
45 = #-3 RH-3 # A=A 1 Renhuai County, Zunyi City
46 = -4 RH-4 M YA Renhuai County, Zunyi City
47 = -5 RH-5 # Y= 17 Renhuai County, Zunyi City
48 ZH -6 LB-6 455 M 7% 9% B Libo County, Qiannan Prefecture
49 HE-1 LB-1 A M 75 % E Libo County, Qiannan Prefecture
0 ZHE-2 LB-2 A RE M 75 9% L Libo County, Qiannan Prefecture
1 -3 LB-3 5 M 75 9% B Libo County, Qiannan Prefecture

oo

FhiE4 LB4
#iE-5 LB-5

w

4 EpYL-1 YJ-1

EIVT-2 YJ-2
6 EIVT-3 YJ-3
7 EIYT-4 YJ-4
8 -1 HZ-1

(AN B S; NS BN S} S B S, B BN Sy B Sy
al

©

PP RL Pyrus pyrifolia

455 N 7% 9% B Libo County, Qiannan Prefecture
A M 75 i - Libo County, Qiannan Prefecture
A4~ X EP YL E Yinjiang County, Tongren Prefecture
Hil = X EP YT B Yinjiang County, Tongren Prefecture
A= b X BT EL Yinjiang County, Tongren Prefecture
A4~ b X BT E Yinjiang County, Tongren Prefecture
e #b [X % B Hezhang County, Bijie Prefecture
PATE RGN 2% ST Xingyi City, Qianxinan Prefecture
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1k ¥ 2 X HotMaster PCR Master Mix(Jt 51 KR4
HRHE A R/ 7 L P & 20 mmol « L0 Tris
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ERRO N EE =R o N NCIETE /KR P it
2SR 3R 51 A 5 EM2-me6 22 35037 11
AR .o 92.25% i 5| 44 EM2-me5 [ £
B E AR AL, 63.64%, 64 X5 P4l 4 %t
SO RS YR R Uk s R E 1 TR .
2.2 BELSH

MG 15 Xt SRAP 5| 9 % {163 4 kL 19 3 188 %k
% . LA Dice AHL R BCR ] UPGMA 2,15 31 1y 5L
RO K AMANE 2 iR . FEstfEHI B R 5L 0. 75 4,
A 59 (R RPALVR IR 4ok 6 4L R R BT —
(10 1t B X IR . B T LA 1 0 S T T N e o L
BUGEUR 5 1L A G B T A2 % iR
LG R AR IR R AR e A A

TEN Y 28 B4 BT 5 26 I 41 LB AR A M 3 VL B DA &
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Table 2 SRAP primer sequences

EIE/E 53 514751
Code Primer sequences(5'—>3")
M4 TGAGTCCTTTCCGGTAA
M5 TGAGTCCAAACCGGAGC
mel TGAGTCCAAACCGGATA
me3 TGAGTCCAAACCGGAAT IR
me5 TGAGTCCAAACCGGAAG Upstream
me6 TGAGTCCAAACCGGTAA primer
me7 TGAGTCCAAACCGGTCC
me8 TGAGTCCAAACCGGTGC
el GACTGCGTACGAATTCAAT
e2 GACTGCGTACGAATTCAAC
EM2 GACTGCGTACGAATTTGC
EM5 GACTGCGTACGAATTAAC 5
EM6 GACTGCGTACGAATTGCA Downstream
EM7 GACTGCGTACGAATTCAA primer
EM9 GACTGCGTACGAATTCGA
EM10 GACTGCGTACGAATTCAG

#3 SRAPS|#MAEGMYEERRSSM

Table 3 Amplification results and polymorphism of 15 SRAP primer combination used in this study

53 3IHaLE oA Sl B A

Code Primer combination No. of bands No. of E?lﬂmomhw 1 Pcrccl:t‘a%? O;«/V

ands polymorphic bands/ %
1 el-M4 9 7 77.78
2 el-M5 9 6 66.67
3 el-mel 11 9 81.82
4 el-me3 9 6 66.67
5 el-med 9 7 77.78
6 el-me6 10 9 90. 00
7 el-me7 13 11 84.62
8 EM2-me5 11 7 63. 64
9 EM2-me6 13 12 92. 25
10 EM6-me6 13 11 84.62
11 EM7-me3 9 7 77.78
12 EM7-me6 10 8 80. 00
13 EM10-mel 9 7 77.78
14 EM7-M4 9 7 77.78
15 EM7- me7 7 6 85.71
3t Total 151 120 79. 47
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YIFh K b 2B EH R (PPBY N 79.47% . 4 DX 35k i A B K b, DS VY R N st R 2 R B
ST LB (Ne) 1. 355 9, Nei’ s it /5 Z R 48 5 (PPB=170.20%,Ne=1.330 0, H=0.201 9,1=
(H)0.261 9,Shannon’s 5 B 540 (1)0. 336 2, fE 0.3122) y N KT R MK (PPB=27.15% ,Ne=
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Fig. 1 Electrophoresis results of amplification for pear germplasm of ‘XYhaizili-1” using 64 primer pairs
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Fig. 2 Dendrogram of 59 P. pyrifolia germplasm accessions based on SRAP markers
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Table 4  Genetic diversity of P. pyrifolia resources detected by SRAP markers
T B AHGEIERE NS EEZRIME  Shwon's (FBIE  SERAASE
Population ~ No. of Mean observed ; Nei’s genetic Shanpon s index Percentage of pol/ynmorphlc
individuals number of alleles(Ne) diversity(H) of diversity(I) loci(PPB) /%
EAPU R M Qianxi’nan Prefecture 26 1.330 0 0.2019 0.312 2 70. 20
% B M Qiandongnan Prefecture 7 1.304 8 0.1829 0.2779 56.29
#il{-H#1 X Tongren Prefecture | 1.183 8 0.108 0 0.1615 29. 80
% Yl Zunyi City 5 1.193 5 0.118 7 0.181 8 36. 42
B M Qiannan Prefecture 7 1.308 5 0.177 8 0.2639 48. 34
754K T Liupanshui City 3 1.178 8 0.103 8 0.153 8 27.15
He A5 4 X Bijie Prefecture 6 1.328 4 0.1956 0.295 1 56.95
[X 458, Al B K F- Population level 1.2611 0.1555 0.2352 46,45
Y Fh K Species level 59 1.355 9 0.216 9 0.336 2 79.47
x5 HETSRAPMEMRFEXEAEEEUERBFIEEFES
Table 5 Genetic identity and genetic distance among P. pyri folia area based on SRAP markers
S BEEH NG RPEK BERA BXE B OB SEKD
Population a a ishun 1jie Qiandongnan ZL‘J‘YIYI Qiannan Tongren I,lup‘zlmshm
Prefecture City Prefecture Prefecture City Prefecture Prefecture City
PP R M Qianxi’nan Prefecture 0.945 0 0.900 2 0.925 3 0.947 6 0.9310 0.869 4 0.962 9
T Anshun City 0.056 6 0.877 0 0.952 6 0.941 4 0.896 8 0.8378 0.948 9
EE 454 X Bijie Prefecture 0.105 1 0.1313 0.887 2 0.937 2 0.8829 0.7787 0.916 3
%K B M Qiandongnan Prefecture 0.077 6 0.048 6 0.119 7 0.947 1 0.8771 0.776 4 0.932 8
3 X Tl Zunyi City 0.053 8 0. 060 4 0.064 8 0.054 3 0.9215 0.817 9 0.946 4
2 p M Qiannan Prefecture 0.0715 0.108 9 0.124 6 0.1311 0.0818 0.851 2 0.919 8
H{=# X Tongren Prefecture 0.1399 0.177 0 0.250 1 0.2531 0.2010 0.161 1 0.856 9
N #EK T Liupanshui City 0.037 8 0.052 5 0.087 4 0.069 6 0.055 1 0.083 6 0.154 4

T+ b =0 A3 AR O R T = A g A B

Note: Nei’s genetic identity(above diagonal) and genetic distance(below diagonal).

1.178 8, H=0.103 8,1=0.153 8),
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R _HEEZEMAL R AR (PPB) A R 5
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0. 88) 1 . SRAP #5ic (0. 72 ~0. 93) T K 5 35 B #H
BT ISSR #RIC T & » SRAP 5 ic e 78 B /)N 1Y 728 5
WHEN R T 20 EEE R . XATHEE R T SRAP
PRic R I A 2 22 3K X 8 81 ORFsH, Hoh4h g
SR ST 5 L TR I RE 8 4 4L L A D i AR ) 4 ) A B
() ISSR Fric B8l HEHH 1915 B .
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Introduction of the Plant Front Cover: Primula filchnerae Knuth

Primula filchnerae Knuth is an annual herbal plant belonging to Primulaceae, with a height from 8 to
40 cm. The whole plant is densely covered by white multicellular hairs. Aerial stem short or absent,{ibrous
root more or less. LLeaves forming a rosette,ovate or ovate-lanceolate, with petiole 3. 5— 15 cm long,2—5
cm wide,obtuse at apex,margin sinuate-crenate,with grey short hair on both sides;petiole 2. 5—5.5 cm,
obtuse at base. Scapes 8 - 40 cm, with dense white multicellular hairs, hollow, one to many arising from
the rosette. Umbel 3—10(—12) flowered.pedicel 1. 5—2.5 cm;bract linear-lanceolate,8—10 mm long;ca-
lyx coniform,5—10 mm long,ca. 4 mm wide, glandular, parted nearly to the middle,lobes lanceolate,inflat-
ed at fruit;corolla purple to pink,tube 5—8 mm,limb 1.5—2. 5 ¢m wide;5-parted at the top,lobes obcor-
date,apex slightly 2-lobed, pink with violet,colored by obcordate saffron yellow to purple plague. Flowers
heterostylous. Pin flowers: stamens at middle of corolla tube; filament short or absent, stamens yellow,
style 6—8 mm,slightly higher than annulus. Thrum flowers: style 4—5 mm, stigma green, hidden in sta-
mens. Ovary spherical,ovule multiple, {ree-central placentation. Capsule subglobose, exocarp membranous.,
indehiscent or dehiscent at top. Seeds globose, 1. 5 mm in diam. , brownish-black when maturity, surface
wrinkled. Flowers February to April,{ruits March to May.

Primula filchnerae is endemic to China, and is listed as one of the keystone protective species of
Shaanxi Province. The species usually grows on moist sandstone soils near natural secondary broad-leaved
deciduous forest, 900 —1 000 m in elevation, with its distribution area somewhat limited. Since Primula
filchnerae Knuth (Primulaceae) was firstly collected by W. Filchner in 1904, no extant wild population
was found in more than one hundred years, which made people believe this species to be extinct. At the
present time,only two populations were rediscovered in Hubei Province in 2006, and one population was

found in Shaanxi province in 2015,

(Photographed and introduced by ZHANG Jiangiang)



