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Abstract In order to study the genetic diversity and genetic relationship of Chaenomeles speciosa (Sweet) Nakai
from different producing areas, 10 ISSR polymorphic primers were used in the polymorphism and cluster analysis
of 12 Chaenomeles speciosa (Sweet) Nakai germplasm resources in the main producing areas. The results showed
that the percentage of polymorphism of each primer ranged from 65% to 100%, and the genetic similarity coeft-
icient of Chaenomeles speciosa (Sweet) Nakai germplasm resources ranged from 0.505 7 to 0.862 1. The genetic
information of various interstitials was abundant. Cluster analysis divided 12 accessions into 3 groups, and the first
group was divided into 2 subgroups. Among them, the relationship of M4 (Sangzhi County-1, Hunan Province) and
M7 (Sangzhi County-2, Hunan Province) was closest, the relationship of M1 (Eryuan County, Yunnan Province) and
M10 (Yunxi County, Hubei Province) was farthest. These results indicate that there is a high genetic diversity of 12
Chaenomeles speciosa (Sweet) Nakai germplasm resources in the main producing areas of Chaenomeles speciosa
(Sweet) Nakai in China.

Keywords Chaenomeles speciosa (Sweet) Nakai, ISSR molecular marker, genetic diversity, genetic relationship
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4 AR Chaenomeles speciosa (Sweet) Nakai, X
S WA g 35 M RE AR TS, 8 T35 iR AR B i)
PAT R RSN Z, & & SRR W A TR M R 5
KEANEE, & &AL E 55 SRR Rk
ZEW) 5 (Ros et al., 2004; Du et al., 2013; Miao et al.,
2016; Zhang et al., 2016; 5K B &K FULHESS, 2018). 4
AT = - 16 7 e 5, B A A W 3R 3, B E
VOIS 2208 1L 28 VL BV 221 5548 3 T, ©
TERRE AR BEA AR RS Z MR R E =X
(E A%, 2009; #FAZS, 2011; Shao et al., 2017). 4
B AR TR , PTG, B R =y 1 24 A EA & 7= M
(Xie et al., 2015; Z=HR %5 2018; 4 E 4, 2019).
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Figure 1 Twelve genomic DNA electrophoretogram of Chaenome-
les speciosa (Sweet) Nakai

Note: M: DL2000 DNA Marker; 1~12: Twelve genomic DNA of

Chaenomeles speciosa (Sweet) Nakai
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Figure 2 Twelve ITS2 amplification results of Chaenomeles spe-
ciosa (Sweet) Nakai

Note: M: DL2000 DNA Marker; 1~12: Twelve ITS2 amplifica-

tion results
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Figure 3 Amplification results of twelve Chaenomeles speciosa
(Sweet) Nakai resources by primer U873

Note: M: DL2000 DNA Marker; 1~12: Amplification results of

twelve Chaenomeles speciosa (Sweet) Nakai resources
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Table 1 Polymorphism ISSR primer information and amplification

EZ IR BRI E 2

PR SRR AL 2L 2R AT 22 F (%) %KD (bp)

Polymorphic Sequence Amplified Polymorphic ~ Amplification Polymorphic Percentage of Stripe size (bp)
primer names bands number bands number locus locus polymorphic locus (%)

U808 (Ag) C 61 37 9 7 78 250~2 000
U810 (gA) T 76 40 9 6 67 150~1 500
U812 (8A) A 61 25 8 5 63 0~1 000
U842 (gA) Yg 60 24 8 5 63 100~2 000
ug47 (CA);RC 29 29 7 7 100 500~2 500
Ug48 (CA);Rg 57 57 11 11 100 100~2 000
U850 eT)YC 31 31 7 7 100 500~2 500
U858 (Tg) Rg 19 19 5 5 100 100~2 000
U873 (gACA), Ggg 60 60 16 16 100 100~2 500
U881 (Tgeee), Tg 57 33 7 5 71 0~2 500
B - 511 355 87 74 - -

SUM

FEME - 51.1 35.5 7.25 6.17 85 -

Average

BEAT 7307 12 A AR B TRA 5L GS (BTG 0.505 7~ RIRILE(EE 2).

0.862 1, F-¥J GS {H 0.713 7, &4 0.356 4, K | 4 meog sy an

SRR E GS {ETE 0.750 0~0.820 0 2 [8], H i ¢S
KA 6D H/METFE M4 A M7 Z [0, 73518 0.862 1
A1 1.463 5, VLB M4 Al M7 22 [8] ()38 4% M ADRE FE e
B SRS R BT ;ML A M10 Z A 6S E /D,
GD F5 K, 22 B PR 2 [A] (1) 38 A% AHALRE B2 e IR, SR 400K

A2 212 Gy 40 B TR RIS A% A DL AR RT3 4% 2 1

FH NTSYS-pc2.10e #A4:Xt 12 43 4 B A A K}
HATRESI(E 4), KRG ERKBME —FETEE N
0.56~0.86, “F-%ME AN 0.71, KA 12 43 #1 B H E
2RI N 3 A, B H TR AN A, B —
WAHARE M1.M2.M3. M6, 2 W21+ M4. M7,

Table 2 Genetic similarity coefficient and genetic distance of twelve Chaenomeles speciosa (Sweet) Nakai materials

s Ml M2 M3 M4 M5 M6 M7 MS M9 M10 M1l M12
Number

M1 - 22189  2.1438 2.5639 2.6204 2.5639 23366 2.2562 3.0538 7.5495 4.0356 2.5639
M2 0.8161 - 1.7741 24581 2.7929 2.1682 2.8370 3.0643 3.5542 6.5839 3.8214 2.7566
M3 0.8161 0.8391 - 2.4008  3.0255 2.6907 2.7619 32969 4.1505 63720 3.7150  2.4008
M4 0.7816  0.7816  0.7816 - 2.5126  2.8030 1.4635 25131 28814 5.6506 3.1820 1.6908
M5 0.7931 0.7701  0.7471 0.7816 - 25126 29105 2.2141 22925 6.3400 3.5774 19242
M6 0.7816  0.8046 0.7586 0.7471 0.7816 - 2.8742  3.1015 2.8814 64844 4.8809 2.8030
M7 0.8046 0.7586 0.7586 0.8621 0.7586 0.7471 - 2.0041 23366 5.0310 2.9546 2.0041
M8 0.8046 0.7356  0.7126 0.7701  0.8046  0.7241 0.8161 - 2.5639 64844 3.8273 2.5131
M9 0.7701  0.7241 0.6782 0.7586 0.8161 0.7586 0.8046 0.7816  — 6.0835 4.0356 2.5639
M10 0.5057 0.5287 0.5287 0.5632  0.5517 0.5172  0.6092 0.5172 05747 - 4.6536  4.8809
Ml11 0.6897 0.6897 0.6897 0.7241 0.7126  0.6092 0.7471  0.6782  0.6897 0.6322 - 2.8742
M12 0.7816  0.7586 0.7816 0.8391 0.8276  0.7471 0.8161  0.7701 0.7816  0.6092 0.7471 -

TE: MI~MI12 R 5 WL 35 RARRS fy 2k 5 3om B AR B 3, X A 46K 7 Rom it AR ALl R 4k

Note: M1-M12 materials coding name are are shown in Table 3, Genetic distance (above diagonal) and genetic similarity coefficient

(below diagonal)
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Figure 4 Cluster map of twelve Chaenomeles speciosa (Sweet)
Nakai resources
Note: M1: Eryuan County, Yunnan Province; M2: Yun County,
Yunnan Province; M3: Chongjiang County, Chongqing City; M4:
Sangzhi County, Hunan Province (1); M5: Hedong District, Sha-
ndong Province (1); M6: Xuanhan County, Sichuan Province; M7:
Sangzhi County, Hunan Province (2); M8: Zheng'an County, Gui-
zhou Province; M9: Hedong District, Shandong Province (2);
M10: Yunxi County, Hubei Province; M11: Yang County, Shanxi

Province; M12: Xuancheng, Anhui Province
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Table 3 The information of twelve Chaenomeles speciosa (Sweet) Nakai resources

ETAS) 7 Hh PRy B
Number Producing area Geographic location
Ml AR IREE 99°57'3.17", L4 26°06'40.07"

Eryuan County, Yunnan Province East longitude 99°57'3.17", North latitude 26°06'40.07"
M2 nHAnE FREE 100°07'52.00", L& 24°26'40.56"

Yun County, Yunnan Province East longitude 100°07'52.00", North latitude 24°26'40.56"
M3 HIRWETE ZREE 106°40'36.98", L4 28°36'26.57"

Chongjiang County, Chongqing City East longitude 106°40'36.98", North latitude 28°36'26.57"
M4 rE R E -1 ARZE 110°09'51.41", Jb4H 29°23'58.96"

Sangzhi County, Hunan Province(1) East longitude 110°09'51.41", North latitude 29°23'58.96"
M5 WZRBWRIX -1 ZREE 118°21'23.26", b4 35°06'16.74"

Hedong District, Shandong Province (1) East longitude 118°21'23.26", North latitude 35°06'16.74"
M6 PO E DA JRZE 108°08'34.04", Jb4H 31°26'39.91"

Xuanhan County, Sichuan Province East longitude 108°08'34.04", North latitude 31°26'39.91"
M7 HEEREA 2 ARZE 110°09'51.41", Jb4H 29°23'58.96"

Sangzhi County, Hunan Province(2) East longitude 110°09'51.41", North latitude 29°23'58.96"
M8 BONAE L2 R4 107°26'38.47", b4 28°33'0.40"

Zheng'an County, Guizhou Province East longitude 107°26'38.47", North latitude 28°33'0.40"
M9 ITZRABWRIX -2 ZREE 118°21'23.26", Jb4E 35°06'16.74"

Hedong District, Shandong Province (2) East longitude 118°21'23.26", North latitude 35°06'16.74"
M10 Wb e & ZREE 110°04'16.08", b4 32°09'12.29"

Yunxi County, Hubei Province East longitude 110°04'16.08", North latitude 32°09'12.29"
M1 RS ARZE 107°32'44.34", Jb4H 33°13'21.90"

Yang County, Shanxi Province East longitude 107°32'44.34", North latitude 33°13'21.90"
MI12 LA E IR ARZE 118°45'31.18", Jb4H 30°56'26.81"

Xuancheng, Anhui Province

East longitude 118°45'31.18", North latitude 30°5626.81"
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