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Genetic Diversity Analysis of Persimmon Germplasm
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Abstract: In order to decipher the genetic diversiy of persimmon germplasms, a total of 113 persimmon
cultivars ( Diospyros kaki Thunb. ) collected from Shaanxi province, 16 date plums ( D.lotus L. ) from Shaanxi
and 10 persimmon cultivars from Henan province were investigated by using ten SCoT markers with high
polymorphism and qualified reproducibility. The statistical assessments including polymorphisms, cluster analysis,
principal coordinate analysis, population structure analysis and genetic diversity analysis was analyzed according
to the geographic regions of genotypes.A total of 99 polymorphic marker loci were obtained from 10 pair SCoT
primers.By cluster analysis, 16 date plums were assigned to an independent cluster, differing with the persimmon
cultivars.Persimmon cultivars from Henan province and Shaanxi province are clustered together and have a close
genetic distance.Although the genetic structure analysis implied an exchange on genetic components among 113
persimmon cultivars in various regions of Shaanxi province, the genetic diversity remained limited.The cultivars
from both Baoji and Xi’ an cities represented the highest genetic diversity, while the lowest diversity was observed
in these of Southern Shaanxi.Thus, the results could facilitate better understanding of genetic contributions in
varieties, and provide a scientific theoretical basis for further investigating the persimmon resources in Shaanxi
province.
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Table 1 The materials tested in this study
%' 4 ks || g E40) U5 i EA S b
No. Name Origin No. Name Origin No. Name Origin
1 Tz H i R ||48 24 KA BertizzH || 95 & 5-2 SQUVER=S
2 Tz R E R |49 2 Kyl Bepg=m || 96 il s S T B B
3 3% Rg || 50 2 PH A A Bepgzim |97 My 2+ Bevi e 2
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33 AL Bepg R |80 BT -07 BeptfEE || 127 & i (SRS
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Table 2 Information of SCoT primers and results of polymorphic analysis
SCoT 5149 igdl SR EZJ e g ZAMEFA (%)
Primer Sequence Total band Polymorphic bands Percentage of polymorphic bands
SCoT 7 CAACAATGGCTACCACGG 10 9 90.0
SCoT 9 CAACAATGGCTACCAGCA 9 7 77.8
SCoT 12 ACGACATGGCGACCAACG 8 88.9
SCoT 17 ACCATGGCTACCACCGAG 10 8 80.0
SCoT 20 ACCATGGCTACCACCGCG 10 8 80.0
SCoT 23 CACCATGGCTACCACCAG 9 8 88.9
SCoT 33 CCATGGCTACCACCGCAG 9 100.0
SCoT 34 ACCATGGCTACCACCGCA 1 7 63.6
SCoT 40 CACCATGGCTACCACCAG 12 10 83.3
SCoT 42 ACCATGGCTACCACCGTC 10 6 60.0
Wi ARG PR RS T AR RTIN R GO RN .
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Fig.1 The cluster analysis of 139 samples using the polymorphic information of SCoT molecular markers
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Fig.2 Principal component analysis of 139 samples based on SCoT markers
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Fig.3 Genetic structure of 113 persimmon varieties from Shaanxi province using structure 2.3.4 software
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Table 3 Genetic diversity of 113 persimmon varieties in various regions of Shaanxi province
HIX S HREEL Nei’ s JE[A Shannon MR ZBNEESE(D)
Rigion K%L Na FE[A Ne ZHMEH 5248501 PL PPL
FAYTT Baoji 1.86 1.45 0.27 0.42 76 86.36
THFE T Weinan 1.84 1.42 0.26 0.40 74 84.09
PEZTi Xi’ an 1.94 1.45 0.27 0.42 83 94.32
JBHT Xianyang 1.84 1.44 0.26 0.40 74 84.09
B R 11 [X. Southern Shaanxi 1.64 1.39 0.23 0.35 56 63.64

Na: Number of alleles, Ne: effective number of alleles, H: Nei’ s genetic diversity, I: Shannon’ s information index, PL : Polymorphic loci, PPL: Percent of

polymorphism loci

25 BE—HE()5BEER(D)SH

10 A% — S0ORE 135 A% 5 5 0 i) S DA ) R s
18 7 T B S AR ] 35 12 OC R BT84 , st IR G A K
AN T BER SRS O RN AT, XFREPE 4 113 43
FIRRHEA T 04T (32 4 ), 5 X8 T PG 22 T A 38 44 1 5
/N A 0.0285, fe K S 75 42 i 55 B g ML X, 0

x4 BREHEMKX 113 M FuE - ENEEEE S

HA 00732, it AL —BUE e KW & P94 T g0
7,155 0.9719, fie/IMO 2 VG 2T FIBE R Hb X, A
0.9294,  H AT UAS H B P 45 45 b DX 18 At i it ol 1]
WL B AR LN, Tt o REGE T VBT
G R AW

Table 4 The genetic identity and genetic distance of 113 persimmon in various regions of Shaanxi province

Hi X TG HRg (LR JRLPH T e R b X
Rigion Baoji Weinan Xi’"an Xianyang Southern Shaanxi
FAYTHT Baoji ek 0.9564 0.9719 0.9476 0.9440
JEFETH Weinan 0.0446 kel 0.9561 0.9633 0.9383
PHZT Xi’ an 0.0285 0.0449 ekl 0.9706 0.9294
JEFHTH Xianyang 0.0538 0.0374 0.0299 falaiaied 0.9295
B R His X, Southern Shaanxi 0.0576 0.0636 0.0732 0.0731 kel
A LNt — B0, 7T g A g
The upper right represent genetic identity, and the lower left is genetic distance
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Fig.4 Cluster analysis of 113 persimmon in various regions

of Shaanxi province based on genetic distance

[k 4 7 2 R Al R 0 A X 2 — , AR
A =F T G R A A Al R o A R
o7, (ELR BT R i 44 B RELIC, 45 i i AR A, M X )
Fh B B A% 5 AR 1 RIS . PSR AR i A5 224
PSR B A TAERSERE , AT is R G REHrr
5 F R TG UR ] SR OC R TR LD, B R
S EE FISE M . SRR ~A o FEH B A
Al RS S A A AR A L, X LR AR 2 5 2
B ARSI R ATl S AR,
IR 22 S VRS 1) JP s J2 R DR R AR TR 21 g 2 5, B
DNA JF31 1 (2 528, I FH 43 b 10 % o ol
GEIRHEAT o0 M Al LU 22 25 (07 5 ARy BRI M
ARG AR, X BAL TR T AR PERIE ST, AT
RBP4 Aol A O R AR S GBI R R A TARSE



5 1)

FRACTRAE : PP AR BB IR AL Z AT

1347

BLiiSitoe S i 8

e G e FE b L0673 K] SR BT (AR
HEZE ), e (PH2E JaPH 520 TR ) MR
(DU 2R R ), B i DX R S 2 A A T PR A7
fAtad F €%, JLICHR B Al o3 A 5 B R b X Ab F %3
WA LU 22 [0, SR EON TR B R, AR B A T2 4%
HIREEA=- 8 LR s 3 TiE  iT
DX, AR )38 A X — , AT Pl A 5 22, Al
TN ER . I, $ EEEA B A 8, Sk
VP 20 N BRRE PR CFAY JE R JEH 5 A4
X, AT HRT o

SCoT Zr FARiCH 32 B H FAE Y Z FE Y
WALy B0, Sl 3 % 10 4> SCoT 51 ¥ % 139
A1 BHE PCR 9 84 45 R & , P34~ 5 1 15 2
FRMESRA  8 4%, e 2 & SCoT 40, i /b iy 2
SCoT 42, Z £ A 47 %R 60%~100%; BE 744
113 {55 F 5T B 19 356 R Z2 A4 H=0.29, Shannon {5
BAEH1=0.45, k%5 R SCoT 514 £ 54
B, T U A RE St i ZRE b, 139 4y
il B A AR AR B SR 240 HT s, 16 0 AT T 4
AL, 5k P A% i B A 5 (R 4
BETE A R FEA S AU — i, R KRR, I
g Ll 5 S PR BOAR AT, o0 RE RS P AR AR, vk
FH 10 O3 Ali b S 7E 44 24076 43 A o (RIS sz e i
I G A el ol R R 2 ) L R S A s AR 2 R

M SCoT 43 Fhrict B 2 45 vl L) & UL Bk oo Al
o ) SR 245 SR 5 M BOR R A B B R R A
[7i] — 1l X B A ] S b O AS U o S B — i, AR
i X F) A e o SR 2 P v A T A AL RR X
A BE S A ol 0 B R R 5 % 06 R A N B AR T R,
AT i) R el 1 ot 25 2ol A i 1
CIRVY & EE: 20 R Eak 2 i ¥R i D
S = AR A R ST T Y 2R 2% 6 R H AR T
I A =2 1) 5 PR Ry 3 B T RESR A T IR —
FiER

A 3 X6 P 7 A A o I R Bt A% 22 R AT, 4
IR T BV R GEIR A5 AR L RO R R 2 ]
PRSI, RCNFE T 3 AT A 5 9 U8 1) 43 35k
S O R e = NS Y g B e S I
B T A

S0k
(1] 03, BU R LA, 20wl Al 5 B3 IR R 7 b 5 ke

[4]

[5]

[8]

[9]

[10]

[11]

[12]

JRe . PHALMAFEBE AT, 2005, 20 ( 2 ): 133-137

Yang Y, Ruan X F, Wang R Z, Li G C.Advances in research of
germplasm resources and breeding of Dispyros kaki L..Journal
of Nonhwest Forestry University, 2005, 20 ( 2 ): 133-137

Wang R Z, Yang Y.Chinese persimmon germplasm resourse.
Acta Horticulturae, 1997, 436: 43-50

Mahijbi A, Baraket G, Oueslati A, Salhi A.Start Codon Targeted
( SCoT ) markers provide new insights into the genetic diversity
analysis and characterization of Tunisian Citrus species.
Biochemical Systematics & Ecology, 2015, 61: 390-398

Feng S G, He R F,Jiang M Y, Lu J J.Genetic diversity and
relationships of medicinal chrysanthemum morifolium revealed
by start codon targeted ( SCoT ) markers.Scientia Horticulturae,
2016, 201: 118-123

Cong L, He X H, Hu C, Ou S J, Gao M P.Analysis of diversity
and relationships among mango cultivars using Start Codon
Targeted ( SCoT ) markers.Biochemical Systematics & Ecology,
2010, 38:1176-1184

LR, I, DT, #hAic, ki, ¥ R 7 . B4E SCoT
FRICHAR F Y 1 N7 M HAE 8 A% Z2 AR A3 BT e g i D el 222
#iZ, 2015, 34(3): 569-575

Yuan W J,MaY F,Dong M F, Han Y J, Zhang W R, Shang
F D.Establishment and genetic diversity analysis of SCoT
molecular marker system for Osmanthus fragrans.Acta
Horticulturae Sinica, 2015, 34 ( 3 ): 569-575

TR U T R R, D 22 R A H AR R
T (SCOT ) AL AT . [l 22741, 2013, 40(10)
2026-2032

Gao L, Feng S G,He R F, Zhao M Y, Wang H Z.Application
of SCoT molecular marker in genetic diversity of Cymbidium.
Acta Horticulturae Sinica, 2013, 40 ( 10 ): 2026-2032

KRN, e s, 4 55, BR X, koK Y, EAZHE Al SCoT-
PCR {4 7 4t 1k b it i ist 1% 22 RE 4L 23 A P L AL 2 4l
2014, 34 (3 ): 473-480

XiaLH,Yang TT,VYang Y, Xia H Y, Zhang Y F, Wang R
Z.System optimization of SCoT-PCR and analysis on genetic
diversity of persimmion ( Diospyros kaki Thunb. ) .Acta
Botanica Boreali-Occidentalia Sinica, 2014, 34 ( 3 ): 473-480
Yang Y, Yang T T, Jing Z B.Genetic diversity and taxonomic
studies of date plum ( Diospyros lotus L. ) using morphological
traits and SCoT markers.Biochemical Systematics & Ecology,
2015, 61: 253-259

Deng L, Liang Q, He X, Luo C, Chen H, Qin Z.Investigation
and analysis of genetic diversity of Diospyros germplasms using
SCoT molecular markers in Guangxi.PLoS One, 2015, 10(8):
€0136510

R4 WA, B, Sk T AR, B IESE L BT SCoT & IRAP
PRI 4 A S A S5 B 1522 S 00 B H AR A R
i, 2016, 33 (8 ): 934-942

Tang D L, HuY, Gong B C, Zhang Q L, Luo Z R.Study on the
hereditary variation of Jinzaoshi persimmon ( Diospyros sp. )
seedling progeny and the reproduction characteristics analyses
based on SCoT and IRAP markers.Journal of Fruit Science,
2016, 33( 8 ): 934-942

9 . R GRS IR . A A B IR A, 2012, 13 (1):
165

Yang Y.National field genebank for persimmon.Journal of Plant



1348 GERNE 7/ B G L G = 20 &
Genetic Resources, 2012, 13( 1 ): 165 [18] = CIL . #ili ( Diospyros kaki Thunb. ) fi B & fh AFLP 5214
[13] Doyle JJ, Doyle J L.A rapid DNA isolation procedure for small TERY st AE Z RS . DRE « TRl K, 2004
quantities of fresh leaf tissue.Phytochemical Bulletin, 1987, Wang W J.Studies on the finger printing and genetic diversity in
19:11-15 persimmon cultivars using AFLP markers.Baoding: Agricultural
[14] RohlIf F J.NTSYS-pc: Microcomputer programs for numerical University of Hebei Province, 2004
taxonomy and multivariate analysis.The American Statistician, [19] Ef:, BUART, BRI, BRLIN, 77 % A5 B AR LR 2
1987,41(4):330 5 (SCoT ) st fE AT . ML BT IR~4L, 2015, 16
[15] Pritchard J K, Stephens M, Donnelly P.Inference of population (4):848-856
structure using multilocus genotype data.Genetics, 2000, 155: Wang J S, He J H, Chen H R, Chen Y Y, Qiao F.Genetic
945-959 diversity analysis of pineapple ( Ananas comosus ( L. ) Merr )
[16 ] Yeh F, Boyle T.Population genetic analysis of co-dominant and germplasm with SCoT molecular markers.Journal of Plant
dominant markers and quantitative traits.Belgian Journal of Genetic Resources, 2015, 16 ( 4 ): 848-856
Botany, 1997, 129: 157 [20] Jpif'e, yusEs, tRWI, 5 % , 5 D .SCoT oFhric /e
[17] #ARZE b2 A BEA IR R Y SSR fear bt . O W5 o i T SR R ) gt A% B R A I, 2015, 16(2) ¢

JE : LA KA, 2006

Yang B Y.SSR fingerprinting establishment of different
cultivars of peach, plum, apricot and walnut. Baoding:
Agricultural University of Hebei Province, 2006

336-343

Long Z J,Fan L Z, Xu G, Hu S L, Han G H.Application
advance of SCoT molecular markers in plants.Journal of Plant
Genetic Resources, 2015, 16 ( 2 ): 336-343

(E#:1339 7 )

[18]

[19]

B LR BEESERNNERF . Hl ol B4, 1992
(2):17-19

Zhao Q, Wang Z.Research of outcrossing rate of spring broad
bean ( Vicia faba L. ) .Agricultural Sciences of Gansu,1992( 2 ):
17-19

gl e, T4 A6 TEHUE . i HARTASRM
ERTFFF LI R, 1999 (4): 41-43

Ma J D, Pang B C, Wang X J, Shi M Y, Wang K H.Research
and utilization of natural outcrossing rate of broad bean ( Vicia
faba L. ) .Agricultural Sciences of Jiangsu, 1999 (4 ). 41-43
e F R SASRMEMSY . rhEFL, 2002 (1): 44
Yang S H.Research of outcrossing rate of spring broad bean
('Vicia faba L. ) .China Seed Industry, 2002 ( 1 ): 44

Pierre J, Suso M J, Moreno M T, Esnault R, Guen J.Diversity
and efficiency of the pollinating entomofauna ( Hymenoptera:
Apidae ) of faba bean ( Vicia faba L. ) in two locations in France
and Spain.Annales de la Societe Entomologique de France,
1999, 35( S ): 312-318

Suso M J, Pierre J, Moreno M T, Esnault R, Guen J.Variation
in outcrossing levels in faba bean cultivars: role of ecological
factors.Journal of Agricultural Science, 2001, 136 ( 4 ): 399-405
Bishop J, JonesH E, O Sullivan D M, Potts S G.Elevated temperature

[24]

[25]

[26]

[27]

drives a shift from selfing to outcrossing in the insect-pollinated
legume, faba bean ( Vicia faba ) .Journal of Experimental
Botany, 2017, 68 ( 8 ): 2055-2063

Carré S, Taséi J N, Mesquida J, Le Guen J.Estimate of
outcrossing rate between 2 lines of field beans ( Vicia faba )
in various conditions with isozymic markers//\V| International
Symposium on Pollination 1991, 288 354-358

Suso M J, Moreno M T.Variation in outcrossing rate and
genetic structure on six cultivars of Vicia faba L. as affected by
geographic location and year.Plant Breeding, 1999, 118(4 ) :
347-350

FWHE, XL s R 2R am RO RH,
1997 (4 ): 14-15

Wang L P, Liu Z X.Diversification of broad bean ( Vicia faba L. )
in Yunnan province.Agricultural Sciences of Yunnan, 1997 (4 ):
14-15

gk RE IR, B R, ST AL R, AR, R4,
JA . SEAEE R VE D) R 1 SR 57 22 B D R o T B AR o
5% . P ELR PR, 2000, 33(2): 16-22
MaSY,TanFJ,LiLZ,ChaiJF,FanCZ,MaRY,ZhouH L,
Zhou T.Reproduction technology of cross-pollinated Brassica
pekinensis and Fagopyrum esculentum Moench in gene bank.
Scientia Agricultura Sinica, 2000, 33( 2 ): 16-22



