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Genetic diversity of pear (Pyrus L.) cultivar resources in Guizhou prov-

ince analyzed by ISSR markers

GUI Tengqin, GUO Jihua, WANG Yingjuan, LIANG Xian, ZHANG Wanqin
(School of Biology and Chemistry, Xingyi Normal University for Nationalities - Research and Development of Biological Resources, Key Labora-
tory of National Medicine, Xingyi 562400, Guizhou, China)

Abstract: [Objective] Pear is part of the genera of the Rosaceae, Amygdaloideae , Maleae and Malinae
plants. China is one of the origin places of pear. Pear had been cultivated for more than 3 000 years in our
country. Although pear cultivar resources is the most abundant of resources in Guizhou province, because
of land development, backward technology, the relatively concentrated mature period, diseases and seri-
ous pests, and environmental degradation, etc, a serious resource drain is occurring. There has been a
gradual reduction in the genetic diversity of the pear germplasm resources with shrinking of the single va-
riety and a few good varieties and also there are less export—oriented varieties. In addition, pear cultivars
have become confused. In the process of long—term natural hybridization, not were only various types of
cultivars formed, but the genetic relationship also became more complicated among the pear breeds. Fur-
thermore, introduction and cultivation became mutual in different regions, causing the emergence of hom-
onyms or synonyms, resulting in the chaos of species classification. It is difficult to reflect the genetic rela-
tionship among cultivars by the morphological characteristics of the leaf and fruit. Hence, researching on
the genetic diversity of pear variety resources is very important in Guizhou. This study was carried out, in
order to determine the genetic diversity and relationship of the local Pyrus L. species which provided a sci-
entific basis for the development of species classification and cultivar identification of pear resources in

Guizhou. [Methods ] Inter—simple sequence repeat (ISSR) assessment of genetic diversity in 48 local Py-
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rus L. species was carried out. [Results] The genetic parameters of 48 varieties were analyzed by using
Popgene32 software. 12 primer pairs produced 126 loci of which 114 were polymorphic. The percentage of
polymorphic loci was 90.48%. 1t showed that Pyrus L. had abundant diversity. The average value of the ef-
fective number of alleles, Nei’ s gene diversity, and Shannon’s information index, were 1.487 4, 0.285 2
and 0.430 7, respectively. According to the result of the PCR, the genetic similarity analysis for 48 culti-
vars was calculated by using software of NTSYS pc—2.1e. The result of the genetic similarity analysis
showed that the Jaccard coefficient ranged from 0.484-0.952. The results showed that the Jaccard coeffi-
cient of ‘Baili’ and ‘Xiaobaili’ were the highest, with a value of 0.952. These two cultivars belonged to
the P. bretschneideri. For ‘Cili’ (Weining) and ‘Housui’ (Japan), the Jaccard coefficient is the lowest.
The Jaccard coefficients are 0.484. We could draw the conclusion that the genetic differences between
these two varieties were large. A DNA molecular dendrogram was established for 48 cultivars which was
based a on UPGMA cluster analysis. When the similarity coefficient value was 0.67, the 48 pear cultivars
were divided into 3 groups. The first group (I) included ‘Weining Xueli’ ‘Anshun Xueli’ ‘Eli” *Cili’
‘Hululi’. In addition to ‘Eli’, the other four varieties were P. pyrifolia. ‘Weining Xueli’ and ‘Anshun
Xueli” both had a similar coefficient of 0.817 and they were together with ‘Eli’. The second group (II) on-
ly contained one variety. The varieties were cross bred between ‘Pingguoli’ and ‘Mishirazu’ and were
successfully cultivated by the Institute of Pomology of the Chinese Academy of Agricultural Sciences in
1965. 42 cultivars of the third group (III) were further divided into 3 subgroups. The first subgroup (II1A)
included 25 varieties, the second subgroup (IIIB) included 1 variety, the ‘Housui’ pear and the third sub-
group (IIIC) included 16 varieties. 25 varieties of the first subgroup (IIIA) had a similar coefficient value
of 0.744, which can be divided into 6 subtypes. The third subgroup (I1IC) with a 0.714 level of value can
be divided into 2 subtypes: Type A includes ‘Dabaizhaotongli’ ‘Fengtangli’ ‘Dahuangli’ Jinggaili’ Ji-
azhaotongli’ ‘Zaoli’ ‘Huangpixiang’ ‘Jigali’ ‘Bingzili’ ‘Dangshansuli’ in addition to ‘Bingzili’ and
‘Dangshansuli’ with the varieties being collected from Weining, Bijie; Type B includes 6 varieties, ex-
cept for ‘Haizili” and ‘Xingyi Xueli’, the varieties all belong to the P. bretschneideri. [ Conclusion] The
clustering graph shows that there was a high genetic similarity among these varieties, such as ‘Xiaobaili’
‘Baili’ ‘Weining Xueli’ and ‘Anshun Xueli’. There were 25 pear varieties in the first subgroups (ITTA),
with apple pear being clustered individually; the results of this study were the same as Teng Yuanwen s
research. So apple pear was an independent group and independent of P. bretschneideri and P. pyrifolia.
However, Qu baihong’ s research considered apple pear as belonging to the P. bretschneideri. This prob-
lem requires further research in order to identify more adequate classification evidence. This study
showed that P. bretschneideri, ‘Yali’ ‘Jinhuali’, ‘Xiangli’ and ‘Xianglanli’ were clustered. There was a
high proximity between the varieties. The genetic similarity coefficient was higher between ‘Haizili’ and
‘Baili’ in the system. Other varieties of pear were farther apart. Huang Lisen et al. observed this phenom-
enon from the pollen morphology of the genus. TENG Yuanwen and Qu baihong et al used molecular mark-
er methods and confirmed this similar phenomenon. The molecular level studies showed that the existence
of interspecific hybridization phenomenon was widely observed among P. bretschneideri and P. pyrifolia
varieties. The interspecific hybridization between pear varieties is an important approach to the evolution
and development of pear varieties. The process of evolution of pear cultivars is very complicated. The ge-
netic diversity of 48 pear cultivars was large, as was fundamentally matched with the traditional classifica-
tion base on morphological classification results. However, the clustering results of the individual species
were different from the actual situation.

Key words: Pear; Guizhou province; Cultivar resources; Genetic diversity; Inter—simple sequence repeat
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Table 1 Information of 48 pear (Pyrus L.) cultivars used in the study

KPR EMER

55 g K R B RS
Code Cultivar Origin Locality Species
1 FHI20%5 Pingha20 LI Pingba, Anshun %2301 Pingba, Anshun ASTE Unknown
2 BRH Mishirazu H A Japan L3 Pingba, Anshun EAEAYL Controversy
3 4Kk Imamuraki HZK Japan B3 Pingba, Anshun AL P. pyrifolia
4 EREL Pingguoli TR Jilin 23 Pingba, Anshun e Controversy
5 NEE Xiaohuangmi ATE Unknown B IFSE-31 Pingba, Anshun WhAL P, pyrifolia
6  JK{hZEYL Suisho i[5 Korea LTS Pingba, Anshun AL P, pyrifolia
7 T EEL Weining Xueli HA5 BT Weining, Bijie BT BT Weining, Bijie WAL P. pyrifolia
8 ZHEAL Anshun Xueli i Anshun i Anshun WAL P. pyrifolia
9 /KA Housui H 7% Japan I 4 Pogang WAL P. pyrifolia
10 /NS Xiaohuangli a5 BT Weining, Bijie 5 T Weining, Bijie WAL P. pyrifolia
11 KEAWERL Dabaizhaotongli 5 FIAE Zhaotong, Yunnan 57158 T° Weining, Bijie WAL P. pyrifolia
12 &8 Jingaili BT Weining, Bijie 5299 EUT" Weining, Bijie L P. pyrifolia
13 {BAIEAY Jiazhaotongli AT Unknown HE T Weining, Bijie HOEL P. pyrifolia
14 HEL 7a0li e Shangrao KT Weining, Bijie WhAL p. pyrifolia
15 344 Wanfengli F ML Tonghua, Jilin 54 Pogang WAL P. pyrifolia
16 AFH Jingiuli 1R Hunan 554 Pogang WAL P. pyrifolia
17 A4EH! Guhuali B4 X Xingyi, Guizhou  THEL Dingxiao WAL P. pyrifolia
18 A/ HL Zaoguli #i{~ Tongren, Guizhou 1= Renhuai WAL P. pyrifolia
19 A Cili ESYT LT Weining, Bijie BT Weining, Bijie WAL P. pyrifolia
20  K#%! Dahuangli LT T Weining, Bijie  H99 T Weining, Bijie WAL P. pyrifolia
21 ¥ A Huangpixiang FET TS Hezhang, Bijie FEAT 7 Hezhang, Bijie WAL P. pyrifolia
22 4MAL Jinzhouli K% Dalian TRAAAELY Peach Bottom,Dingxiao #0EL P. pyrifolia
23 YF T4 Bingili TR X Xingyi, Guizhou  THELHEAEST Peach Bottom,Dingxiao 6% P. pyrifolia
24 ILERAL Dangshansuli LY Anhui THREAESS Peach Bottom,Dingxiao %L P. bretschneideri
25 /AL Xiaobaili e T Weining, Bijie e T Weining, Bijie 1%L P. bretschneideri
26 WEHEAL Fengtangli e T Weining, Bijie e T Weining, Bijie WAL P. pyrifolia
27 A% Baili 0% Dingxiao %% Dingxiao 1%L P. bretschneideri
28 524 Yali /4t Hebei THAL Dingxiao 154 P. bretschneideri
29 pKkkEARL Bingtangli LS /T Weining, Bijie LeS T Weining, Bijie WhAL p. pyrifolia
30  BHH Meigetsu H A Japan L3 Pingba, Anshun WAL P. pyrifolia
31 #E4:%Y Whangkeum bae Hrmx ke 52 FH/INIT Xiaohe, Guiyang WAL A F Hybrid of P. pyrifolia
NijisseikiXNiittaka Korea
32 H}K2'5 Chongqing2 K Chongqing L3 Pingba, Anshun A Unknown
33 KK Sujeong i [E Korea FeBH/MAT Xiaohe, Guiyang WAL P. pyrifolia
34 HEHL—%5 Zhongliyihao 5 Henan FEPH/INAT Xiaohe, Guiyang WG B A R R ER GCERA B ANz K
Hybrid of P. pyrifolia [Zaosu(PingguolixMishira-
zu)XKousui]
35 BkERAY Qiujinli APE Unknown StBH/INAT Xiaohe, Guilyang WAL p. pyrifolia
36 BE Zaosu SERBIXE A -4 Pingba, Anshun 2 S PR A AL Al
PingguolixMishirazu Hybrid of P. bretschneideri and P. communis
37 FELEN i~ Tongren il Tongren %YL P. bretschneideri
38 1A ZEAY Shandong Xueli 1114 Shandong Hi{~ Tongren WAL P. pyrifolia
39 AL Avocado ASTE Unknown HeHT BT Weining, Bijie WAL P. pyrifolia
40 AIEEY Jigali e 1T Weining, Bijie e T Weining, Bijie A1 Unknown
41 ZIEEERL Anlong Xueli ‘%I Anlong TiZL Dingxiao WAL P. pyrifolia
42 FZF Xiangli B Xinjiang Ti%L Dingxiao HTEEAL P. xingkiangensis Yu
43 44EZY Jinhuali P4)I| Sichuan T2 X Xingyi, Guizhou F1%L P. bretschneideri
44 F%E Xianglanli 4t Hubei TAL Dingxiao WAL P. pyrifolia
45 #{EA! Huanghuali WX =4k W ixj Pogang AL P. pyrifolia
Huangmix Sanhua
46 WAL Haizili B4 L Xingyi, Guizhou 2% X 2%Ak Xinghua, Xingyi AL P. pyrifolia
47 [A# Wonhwang I Korea M X244k Xinghua, Xingyi AL R (AR SR =)
Hybrid variety of P. pyrifolia (Waseakix Okusan-
kichi)
48 5t Cuiguan iR Zhejiang N NAE Xinghua, Xingyi WAL p. pyrifolia
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Table 2 ISSR primers used in analysis of genetic diversity

of pear (Pyrus L.) cultivars and their amplification

L AR LR e
s P63 e SRR SR
Primer code (Sse N 11;,} {1)(38 ii:l}:; ; :Ifld‘i polymorphic Polymorp—

S " bands hism/%
UBC 834 (AG)YT 13 12 92.30
UBC 825 (AC)T 13 13 100.00
UBC 823 (TC)sC 12 10 83.33
UBC 820 (GT)C 11 9 81.82
UBCSI1  (GA)C 12 11 91.67
UBC 808 (AG)sC 10 9 90.00
UBC 854 (TC)sRG 4 4 100.00
UBC 855 (ACKYT 9 8 88.89
UBC 818 (CA)G 12 11 91.67
UBC 812 (GA)sA 12 11 91.67
UBC 816 (GA)T 16 15 93.75
UBC 843 (CT):RA 2 1 50.00
K7 Total 126 114 90.48
P4 Average 10.50 9.50

#:Y=(C,T), Note: Y=(C,T).

M 2526272829 30 31 3233 34 3536 37 38 39 40 4142 4344 45 46 47 48

M. AR/ TR DL 2000 M; 45 1~48 [FF 1.
M. Marker DL 2000 ; Number 1-48 are the same in Table 1.

1 5|4 UBC 808 7£ 48

A FLEFRRROHHE ISSR i

Fig. 1 ISSR profiles of 48 cultivars in pear cultivars amplified by primer UBC 808
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Fig. 2 Dendrogram of 48 pear varieties based on ISSR bands
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