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B RRAEREEES F SRR
EWE, B W, RKEE, @R, TRE, HLE, FEH, K b

MO RFE BT B 28 5F BT FUTT A 0, MR S A I 58T A rpte, BT 450003)

# E: ¥l (Diospyros kaki Thunb.) KEHEFNI AR R, RGN FIAR L E PN AN HEPE 2R,
B WA JLE A 2 FEPE IR R IL 5 kAl A S Pk SO P (IR 400 R, Ko B o 0 05 14 e 255 R R A o
B o AEA[EVE I P T A ET AR S U A, Al T VRS b e LT AR A R o
90 243 o A 15 X5 SSR G141%F 47 4 Aili e AR PE BT s L 2 G4 [R)BR TSR 11 453 o [ e [ bk 8 Uk A
AL Z RV AT, DL 67 1 oe A MErE R UR L 38 Oy HIAS WU (L Ao ds 25 Oy MERERIBR BE 5D LA 28 frilc 2k
PRI . S5 9. 15 X510 AL kAT 144 AN IEIRT 316 ANIERAL, PIRA L3R4 9.60 2547
FERA 21.07 ANFERA, HAp {7 sstDK11/DQ097479 578 A2 B due i MMBER MG K, Aol M 5 U5
P (0 B A0 L DX 3 A, L bR 22 SRV (0 e B R IS4 2 Rk e e, IO G A SRR (4 I e R
WA L FETERAK . UPGMA FIl ME RS54 45 193 43 oA 16 ZHR1 12 4, Wh 2R 45 51 S e i) s
MR (1) 5 S [ (1 B A e P 0 A A0 A — o PR RS IRt B 05 (20 WL AR =2 L0 B A M ¢
VW A IAL S R 2, —2GVTPY, TR TR ERRG A R ARk SRR R B A
Aili” A5 R BV SRR O RIRE, 51— RS R4 SR IR B A (R R AR D SR%Z
REBAL;  (3) K5 H AR R AT B3 8 ] 4 S 2R o — 3K
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Survey of Wild Male Germplasm Resources of Diospyros kaki and Their
Genetic Diversity Analysis

WANG Liyuan, SUN Peng, ZHANG Jiajia, FU Jianmin', DIAO Songfeng, HAN Weijuan, SUO Yujing,
and ZHANG Yue

(Non-Timber Forest Research and Development Center, China Paulownia Research Center, State Forestry Administration,
Chinese Academy of Forestry, Zhengzhou 450003, China)

Abstract: For the scarcity of persimmon male resources, the systematical collection and arrangement
of the male resources as well as the clarity of genetic diversity of these resources and the genetic
relationship among them together with other main cultivars and closely related species are essential for the
efficient utilization of male resources. In this study, more than 90 wild male persimmon germplasm
resources were found in Hubei, Guangxi, Jiangsu provinces, etc., during the survey of wild persimmon

germplasm resources nationwide. Subsequently, 15 SSR primers were used to analyse the genetic diversity
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of 47 male persimmon resources, 2 andromonoecy resources and 11 Chinese monoecious resources.
Sixty-seven female resources, 38 Japanese resources (including 25 monoecious resources) and 28 closely
related species were used as reference out-group. The results indicated that a total of 144 alleles and 316
genotypes were obtained from 15 loci, with a mean value of 9.60 alleles and 21.07 genotypes per locus.
ssrDK11/DQ097479 was the most informative locus. The geographical distribution of male persimmon
resources indicated that they were common in wild comfortable remote area. The male resources
originated in Mulan Mountain, Hubei Province and in Shaanxi Province showed the highest and the lowest
genetic diversity, respectively. The 193 resources were divided into 16 and 12 clusters by UPGMA and ME
cluster analysis, respectively. Similar general laws were found according to the two cluster analysis
results: (1) a genetic isolation existed among wild male resources from different areas; (2) the wild male
resources in Mulan Mountain, Hubei Province could be genetically divided into two clusters, one had a
near relationship with Jiangxi, Jiangsu, Hunan wild persimmons as well as main astringent cultivars such
as ‘Huojing” and monoecious astringent cultivars such as ‘ Yaoxian Wuhuashi’ , while the other was closer
to Yunjia Mountain male resources and Luotian non-astringent persimmons (including ‘ Tianbaogai’ ); (3)
most Japanese resources could be classified into a same cluster exclusively.

Keywords: persimmon; SSR; male germplasm resources; genetic diversity; genetic relationship

fili ( Diospyros kaki Thunb.) Ji =1 H1[E . Kajiura (1946) ¥Aili s A5 6k 4 25: 52 2THFili (PCNAD
ATEAHH (PVNA) | ASEREAT (PVA) FMsEaiisl (PCA) o HAT—MIANAFIE 900 2
A (FIERFIZALY, 1998) , R [EA S FPER D IS, JL P2 584t (86, 2012).
JUERAE T B O L TAE MR sk, AR P e BROAR K 218 (LS 5%, 2014 MG 55,
2015) o N T OEEIX RO, ESE TN R AR E i (L AR AL R SR IE E AR
(ERTRENE PSR B (ZEmil 25, 1996; TR AR, 20060 MIBLIR™ &G T2 & F CAERIF . A
I, RGCEIA AR TR UR, B I8, 2 S AR RE SRR R, KA
ARIEPERIHE S B MR R B E .

OY T RRACHE A —FIASSZ IR BT S0 () B e ik T2 Ol V2 N T st 2 REPEFSY (Du et al,,
2009a, 2009b; Ismail et al., 2016; Yang et al., 2016; f#E%F 4%, 2017) . TERKBCITET —
FANEET 50 Fhiac (A B AR st AL 2 A 0 FT (Guo & Luo, 2006b; Yonemori et al., 2008a, 2008b;
Liang, 2015) , {HEZSE AR AR (Liang, 2015) , 2T P A B JR s %
FEE R FOEAE RSt

o S BRI RSB T B8 28 5F MR T T A H 0 34 2 22 A A0 4 [ 5 B P R Al B 24 P 5 8 050 o
FRAETAE . AW 15 X2 AP SSR 514, X R GeHC AR 1K 193 43 hliFh ot 7 Y5 % REPEE
ATO3HT, ST AN R HENE D IR R 8 AL 2 REVER DL, RIS M BE 05 18] S 5 T AR BRI G )
SRGCER, A ATHEVE R TP IR ) =y ORI AR

1 ARSI

1.1 WHERRBAERE
2012—2017 FEALEMIAL S T 78 YEIREER, AKPE LML T ] Si AR AL I 23R, IR NIR L B I,
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VAT AG R R A BB IEAR K, IR ST T, Il SRAERR S . PR, PEISRBYAESRAR, ] GPS idsk
FERRTT A o DV AL RREPE R B8 UL 90 At JFREREME. P, LI LA SEH IR AT BEUH
N JE BT TR PR L

1.2t R EM

FRGUMCEE RTEE Ph TR  U5 M R L VA SRR R AL 193 43 T SSR BAE L REME T, H
1, 53 4 BRUER P ACARMOBHS R A i 22 e B S AR o B i (BRI L 61 4 BRUER H
rh IO B 5 Bt 20350 PR ST T A 0 B BH RS 6 TR 48 JRBH EL D 30 3 B8R B e v
WIVE. BPHA5EM, 28 My KR AR, PP 2R BRI, 15 0B ECR F T P EEAR S 1,
6 P RVE R H 2zl IR . XS B AL ES 47 0 se S MEYE R YR 2 Oy BE A IR PR YR . 11 Ukt )
PRI 67 4 e A MEPE R IR 38 4 HACW I (LRt 25 (rMEE R 2 5D DL 2L 28 frili el (GR
D o Hr, FiAHAS “EA7 < AR RIS AL R T 2011 AFIRGER, 2012 ERERT
JE BRI SL L, BLOCHIE Fi-27. Fi-58. F-120 F1 Fi-126 Ry MERERIREANAK. 0ok, 2 HE R, 15
PRl VO PR AR E A AR R T 2011 ARIAE, 2012 AERERR T IR BHAREG IS H . B WE YR
BRI 3 4y, WAHEIR, - 80 CIRAE,

R1 ORBABIREE, RIFER XS

Table 1 Material types, origins and collecting zones

et RAEH E=4 B3 he) AT E AR
Origin Collecting zone Species Type No. Code or name
WL WAEAR %1 D. kaki Thunb.  Hi#k Male 1~8 A2 -1 (EFfD ~ A% -8 (Bl
Hubei Mulan Mountain, Mulan-1 (Wild persimmon) ~ Mulan-8 (Wild persimmon)
Province Hubei Province 9 A% -21 (BFFli) Mulan-21 (Wild persimmon)
10 A% =22 (#7Fli) Mulan-22 (Wild persimmon)
11 A% -24 (HFF) Mulan-24 (Wild persimmon)
12 A% =31 (#74l) Mulan-31 (Wild persimmon)
13 A% - 40 (BFFlD Mulan-40 (Wild persimmon)
14 K% - 44 (#7Fl) Mulan-44 (Wild persimmon)
15 A% - 47 (BFFD Mulan-47 (Wild persimmon)
16 K% - 58 (IFfli) Mulan-58 (Wild persimmon)
17 AEW134 - 1 CEFHl) Mulan Hubian-1 (Wild persimmon )
18 K223 - 2 C¥F 4 Mulan Hubian-2 (Wild persimmon)
b Bl KA1 D. kaki Thunb. iRk Male 19~21 -6 (FhD ~ =4l -8 (BHfi) Yunjiashan-6
Yunjia Mountain, (Wild persimmon) ~ Yunjiashan-8 (Wild persimmon)
Hubei Province 22 24 - 19 (BFHi) Yunjiashan-19 (Wild persimmon)
23 B8 - 20 (EFHED Yunjiashan-20 (Wild persimmon)
24 Z4 - 25 (BFHi) Yunjiashan-25 (Wild persimmon)
7T J5LH D. kaki Thunb.  HE¥E Male 25 WAl -4 Luotian Yeshi-4
Yuanyang, 26 Y H B Al -7 Luotian Yeshi-7
Henan Province 27 FRIZEF A -1 Macheng Yeshi-1
I I E D. kaki Thunb.  HE4: Rk 28 I -2 (BFAi) Guangxi-2 (Wild persimmon)
Guangxi Guilin, Guangxi Andromonoecy
Province Province kR Male 29 J77E -3 (EFfili) Guangxi-3 (Wild persimmon)
30 J7PE - 27 (HPHED Guangxi-27 (Wild persimmon)
31 T 75 - 56 (HFAli) Guangxi-56 (Wild persimmon)

32~35 ] - 58 (BFHlD) ~ )7 - 61 (Al Guangxi-58 (Wild
persimmon) ~ Guangxi-61 (Wild persimmon)

LI T e 5 D. kaki Thunb.  HEFE Male 36 YLIREFAl 1 %5 -7 Jiangsu Yeshi 1-7

Jiangsu Yuanyang, 37 VL7854l 1 5 -8  Jiangsu Yeshi 1-8

Province Henan Province 38 YLIRETAG 1 %5 - 11 Jiangsu Yeshi 1-11
39 TTIREP R 1 %5 - 23 Jiangsu Yeshi 1-23
40 YLIRETHG 2 %5 -3 Jiangsu Yeshi 2-3
41 TTIREP R 2 %5 - 25 Jiangsu Yeshi 2-25

FNiIE) AT R B D. kaki Thunb. ¥k Male 42 YLPEEF A - 1 Jiangxi Yeshi-1

Jiangxi Yuanyang, 43 YLVG¥F Al -3 Jiangxi Yeshi-3

Province Henan Province T4 A AR 44 YLPGHF AT - 4 Jiangxi Yeshi-4

Andromonoecy
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KUt KA = Bt R T EATR
Origin Collecting zone Species Type No. Code or name
FLiERSY T JEL B D. kaki Thunb. Kbk Male 45 WETF A -1 Hunan Yeshi-1
Hunan Yuanyang, 46 W RSP AT - 3 Hunan Yeshi-3
Province Henan Province 47 WIF ¥4 - 6 Hunan Yeshi-6
1 DR D. cathayensis ~ Mifk. & Ff 48 55 - 5 (124l Baojing-5 (Woolly-flowered persimmon )
Baojing, Steward. Male, relative
Hunan Province species
SIS U722 D. kaki Thunb.  #fikk Male 49 Ui )33 J5 MRl Zhanfanghou-male
Shaanxi Yangling, 50 LR Qinghua-male
Province Shaanxi Province
IR AR EES D. kaki Thunb. ~ PCA MEMERIFR 51 J7P - 48  Guangxi-48
Guangxi Guilin, Guangxi PCA, monoecism
Province Province D. oleifera PCA HEMERIFE. 52 J775 - 51 (Al Guangxi-51 (Oily persimmon)
Cheng. % Fl PCA, 53 J77H - 55 GHifli) Guangxi-55 (Oily persimmon)
monoecism
relative species
biiBle) QLA D. kaki Thunb.  PCA MlfE[FI#R 54 FEFH/F 004 Xiangyang Niuxinshi
Hubei Yangling, PCA, monoecism
Province Shaanxi Province
Bt Bk b D. kaki Thunb. ~ PCA Hl[RIkk 55 JiE 8 FL el Yaoxian Wuhuashi
Shaanxi Yangling, PCA, monoecism 56 PLLMT Heixinshi
Province Shaanxi Province
A Bk vtibs D. kaki Thunb. ~ PCA MikERIER 57 W KMl Xingyi Shuishi
Guizhou Yangling, PCA, monoecism 58 7% £L 7K #ili Panxian Shuishi
Province Shaanxi Province
LA SUTA D. kaki Thunb. ~ PCA MEMERIFR 59 B 341 Shutouhong
Jiangsu Yangling, PCA, monoecism
Province Shaanxi Province
PEGE BRI D. kaki Thunb. ~ PCA MEEERIFR 60 & V5 IE A Taiwan Zhengshi
Taiwan, Yangling PCA, monoecism
China Shaanxi Province
WA TR N D. kaki Thunb. ~ PCA MEMERIFE 61 3 -1 CEFAliD Jingzhou-1 (Wild persimmon)
Hunan Jingzhou, PCA, monoecism
Province Hunan Province
biiib| ey HACZ D. kaki Thunb. ~ PCNA 62 i 5% 7% Tianbaogai
Hubei Luotian,
Province Hubei Province
BRpE SIS D. kaki Thunb. ~ PCNA 63 % HtAili Luotian Tianshi
Shaanxi Yangling,
Province Shaanxi Province
WA T P v D. kaki Thunb. ~ PCA 64 S5 -3 (UKBEHG) Jingzhou-3 (Bingtangshi)
Hunan Jingzhou, 65 SN - 4 (A Jingzhou-4 (Yaodaishi)
Province Hunan Province 66 SEM - 6 (1% kD Jingzhou-6 ( Woolly-flowered persimmon)
67 355 - 7CE A Jingzhou-7(Woolly-flowered persimmon)
68 S5 - 8 (Z5Ali) Jingzhou-8 (Chashi)
69 3 -9 (EFfli) Jingzhou-9 (Wild persimmon)
70 SEM - 10 (044D Jingzhou-10 (Hongdongshi)
T -5 D. kaki Thunb. ~ PCA 71 {435 - 1 (BfHli) Baojing-1 (Wild persimmon)
Baojing, 72 {437 - 3 (“K##) Baojing-3 (Huoshi)
Hunan Province 73 {35 - 4 (JEHiAliD) Baojing-4 (Yaodaishi)
D. cathayensis ~ PCA. T%Fh 74 R -6 (L)
Steward PCA, relative Baojing-6 (Woolly-flowered persimmon)
species
D. miaoshanica PCA. IT%Fh 75 {35 -7 (LAl Baojing-7 (Miaoshan persimmon)
S. Lee Thunb. PCA, relative
species 76 {55 - 8 (BVFAli) Baojing-8 (Morriss persimmon)
WM AE 4 Qidong, D. kaki Thunb. ~ PCA 77~ 80 AR -2 (RifE) ~ 8% - 5 (Hiifk)
Hunan Province Qidong-2 (Shihua) ~ Qidong-5 (Shihua)
81 AB7: - 6 (BT Al Qidong-6 (Yaodaishi)
82 F8% -7 (JKHi) Qidong-7 (Shuishi)
83 8% -8 (Hiift) Qidong-8 (Shihua)
84 B4 -9  Qidong-9
85 8% - 11  Qidong-11
86 484 - 13 Qidong-13
87 f64< - 14 Qidong-14
T JEL B D. kaki Thunb. ~ PCA 88 BT A -2 Hunan Yeshi-2
Yuanyang, 89 RSP AT - 4 Hunan Yeshi-4
Henan Province 90 174 - 5 Hunan Yeshi-5
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KUt KA = Bt Fes T EATR
Origin Collecting zone Species Type No. Code or name
W K» D. kaki Thunb. ~ PCA 91 KYPFESEM Changsha Lianhuashi
Changsha,
Hunan Province
W ABEH Qiyang, D. kaki Thunb.  PCA 92 ABFHEF i Qiyang Yeshi
Hunan Province
LI AT R B D. kaki Thunb.  PCA 93 YLIREP G 2 5 -1 Jiangsu Yeshi 2-1
Jiangsu Yuanyang, 94 VL7854l 2 %5 -2 Jiangsu Yeshi 2-2
Province Henan Province 95 ~101 VLI AT 2 45 - 4 ~ YLIRMFAT 2 5 - 10
Jiangsu Yeshi 2-4 ~ Jiangsu Yeshi 2-10
102~ 107 VLIREFAI 1% - 1~ VLIREFAT 1 %5 - 6
Jiangsu Yeshi 1-1 ~ Jiangsu Yeshi 1-6
Bevtits e D. kaki Thunb. ~ PCA 108 74 AU H 7 Ml Nanjing Tongpenshi
Yangling, 109 427N J5 i Haian Xiaofangshi
Shaanxi Province
B v 5% Dt A v D. kaki Thunb. ~ PCA 110 ‘& 2R Hfi Fuping Jianshi
Shaanxi Yangling, 111 K% T 5 Chang’an Wanghou
Province Shaanxi Province 112 7% EL 50U Rongxian Jingshi
baNES) AT R i B D.kaki Thunb. ~ PCA 113 [#5% J\ 7 #& Boai Bayuehuang
Henan Yuanyang,
Province Henan Province
SQUEy S D. kaki Thunb.  PCA 114 = JRX%.0> % Sanyuan Jixinhuang
Shaanxi Yangling,
Province Shaanxi Province
KD Bt A7 D. kaki Thunb. ~ PCA 115 /I 354l Niutoushi
Zhejiang Yangling,
Province Shaanxi Province
Bevizg et A v D. kaki Thunb. ~ PCA 116 K Huojing
Shaanxi Yangling,
Province Shaanxi Province
IR JUPEEEAR Guilin,  D. kaki Thunb.  PCA 117 JUPE - 10 (HFHl) Guangxi-10 (Wild persimmon)
Guangxi Guangxi Province 118 J77E - 26 (IFHli) Guangxi-26 (Wild persimmon)
Province 119 I V5 - 49 (¥FAiiD Guangxi-49 (Wild persimmon)
120 J7P - 52 Guangxi-52
AT R B D. kaki Thunb. ~ PCA 121 #3407 Fii Gongcheng Yueshi
Yuanyang, 122 BF¥A 440> Yangshuo Niuxin
Henan Province
PN RS PRI Yuxi,  D. kaki Thunb.  PCA 123 FiE -1 (FFMD Yuxi-1 (Wild persimmon)
Yunnan Yunnan Province 124 K& -2 (EFHiD Yuxi-2 (Wild persimmon)
Province 125 21 -3 (BFhli) Laojianshan-3 (Wild persimmon)
PCA HEHERIKE 126 2Rl -5 (EFHi) Laojianshan-5 (Wild persimmon)
PCA, monoecism
PCA 127 g -1 (¥FHH) Maan-1 (Wild persimmon)
PCA Mt [l bk 128 i - 6 (BfAli) Maan-6 (Wild persimmon)
PCA, monoecism
FANITES) T g 5 B D.kaki Thunb. ~ PCA 129 YTV -2 Jiangxi Yeshi-2
Jiangxi Yuanyang, 130 YLPGEPAG - 5 Jiangxi Yeshi-5
Province Henan Province 131 YLVGHFHli - 6 Jiangxi Yeshi-6
MRS AT R B D. kaki Thunb. ~ PCA 132 i 2 5 Zhongshi 2
Henan Yuanyang,
Province Henan Province
Wik 1A RRIR D. kaki Thunb. ~ PCA 133 JEEESL -1 Macheng Mopan-1
Hubei Macheng,
Province Hubei Province
H A Bt A D. kaki Thunb. ~ PCNA MRk 134 A Taishu
Japan Yangling, PCNA, 135 1 A1 T Okugosho
Shaanxi Province monoecism 136 1£4H T Hanagosho
Wit & Xiaogan, D. kaki Thunb.  PVA WEMERIFR 137 4EFi 1 5 Huashi 1
Hubei Province PVA, monoecism
BV D. kaki Thunb.  PVNA MEHEFIRE 138 POk L4 Nishimurawase
Yangling, PVNA, 139 HASF A Zenjimaru
Shaanxi Province monoecism 140 1E H Shougatsu
141 Fihili Akagaki
TR IR D. kaki Thunb. ~ PVNA MEMEFIBE 142 Fi-21
Yuanyang, PVNA, 143 F,-73
Henan Province monoecism 144 Fi-108
145 F-117




Wang Liyuan, SunPeng, Zhang Jiajia, FuJianmin, Diao Songfeng, Han Weijuan, Suo Yujing, Zhang Yue.
Survey of wild male germplasm resources of Diospyros kaki and their genetic diversity analysis.

266 Acta Horticulturae Sinica, 2018, 45 (2): 261 - 278.
gkl
KUt KA = Bt Fes T EATR
Origin Collecting zone Species Type No. Code or name
PVA Mk ] ik 146 RAEH Zhuquejin
PVA, monoecism 147 F-31
148 Fi-69
PCA MEMERIFR 149 F-71
PCA, monoecism 150 F-72
151 F,-125
A [ e 152 Fy-27
Monoecism 153 F-58
154 Fi-120
155 Fi-126
156 rfikili 4 5 Zhongshi 4
157 47A (5)
158 47A (8)
Bkt A D.kaki Thunb. ~ PCNA 159 5K Kishu
Yangling, 160 K Shinsyuu
Shaanxi Province 161 KB Jiro
162 ‘47 Fuyu
163 BH=F Youhou
164 FEK Soshu
165 ‘H# Kanshu
W22 Xiaogan, D. kaki Thunb.  PCNA 166 F HEHHli Baohua Tianshi
Hubei Province
TR S B D. kaki Thunb. ~ PCNA 167 2t - 20 Okitsu 20
Yuanyang, Henan
Province
LY D. kaki Thunb.  PVNA 168 H H Amahyakume
Yangling, Shaanxi
Province
T 5B D. kaki Thunb. ~ PVNA 169 FAK Songtai
Yuanyang,
Henan Province
Bk s D. kaki Thunb. ~ PVNA 170 Zi Xupo
Yangling, PCNA 171 A 41 Yubeni
Shaanxi Province
B vz 5% Pt A v D. lotus L. HERR. T ZFh 172 FiT ¥ Date plum
Shaanxi Yangling, Male, relative 173~175  HiL T - 858~ HiL T - 860
Province Shaanxi Province species Date plum-858 - Date plum-860
EJEs| A A P D. virginiana L. HE¥E. 3T ZFh 176 WA -1 Common persimmon-1
America Yuanyang, Male, relative
Henan Province species
177 ZEYMHI -2 Common persimmon-2
AR B D. glaucifolia  Mipk. T Ff 178 Wi Hli Zhejiang persimmon
Zhejiang Yangling, Metc. Male, relative
Province Shaanxi Province species
D. oleifera WEMERIRE . 0% 179 Al Oily persimmon
Cheng. M Monoecism, 180 Wil -7 Oily persimmon-7
relative species
WA T e 3 D. lotus L. blik oi 181 LT Date plum
Hunan Jingzhou, Relative species
Province Hunan Province
Bevh s EQU 72 D. lotus L. blinz Zil 182 FiTT - 824 Date plum-824
Shaanxi Yangling, Relative species
Province Shaanxi Province
183 HiITF - 852 Date plum-852
184~187 HILT - 854~ FITT -857
Date plum-854 ~ Date plum-857
F S D. virginiana L. T ZF 188 ZEYHli Common persimmon
America Yangling, Relative species
Shaanxi Province
Bt B D. glaucifolia ~ 1T%Fh 189 WiYTHl -1 Zhejiang persimmon-1
Shaanxi Yangling, Mete. Relative species 190 Wi{LHl -2 Zhejiang persimmon-2
Province Shaanxi Province
WA WIEG N D. oleifera WEME R BR . 3% 191 ik Oily persimmon
Hunan Jingzhou, Cheng. F Monoecism,
Province Hunan Province relative species
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Origin Collecting zone Species Type No. Code or name

WA Btz v D. spp. blinZ il 192 4 Hili Jinzaoshi

Zhejiang Yangling, Relative species

Province Shaanxi Province

ES Bevtitsue D. spp. blie= il 193 1 [H i Deyangshi

Sichuan Yangling, Relative species

Province Shaanxi Province

E: PCA: SE4nififli; PCNA: SE4fithli; PVA: ANSEaiifli; PYNA: AZEafthii; Fi: W x JFfi.
Note: PCA: Pollination-constant astringent; PCNA: Pollination-constant non-astringent; PVA: Pollination variant astringent; PVNA:

Pollination-variant non-astringent; F;: Fuyou x Akagaki.

1.3 DNA 2EX5S SSR #&)

L CTAB M R HUEE I 4] DNA (Doyle & Doyle, 1987) o FIJJH 1.0%%5 5B H bk 2 LA
LKA CICEE VAT I DNA B S Al ERR S, FEMAIG G E T - 20 CUKFRAE&H .

MR 110 X5 FliJE A SSR 519 ik th AR BT (1) 15 %1514 (Guo & Luo, 2006a, 2008;
Liang etal., 2015) FJ-J- PCR ¥4, 15 X%} SSR 5#){5 B M3 2. PCR R WAKRZR W R SAAR 20 uL,
b DNA #6230 ng, 20 mmol - L Tris-HCI (pH 8.3) , 1.5 mmol - L™ MgCl,, 50 mmol - L"'KClI,
0.25 mmol - L™'dNTP, 1F 1] 514 K3l 5144 0.8 umol - L', 1 U Tag DNA 43L& IS 1# 7K - PCR
PEIRR R F . 94 CHIAETE 2 min; 94 CASYE 45 s, %845 KRB K 50 s, 72 ‘CHE{H 1 min,
30 MIEFR; 72 ‘CEVEMH 4 min. ABI Prism 3130 5t 2 M1 (BN 96 HLEkiE) Kl PCR 74,
Gene Mapper 4.0 #1453 B8 7 3L KK/ (Liang et al., 2015) .

#2 RHKFTA SSREIMER

Table 2 Summary of the SSR markers selected for the experiment

{¥i f5/GenBank 45 A HIC S1FE (50-39 BAHEEIC &R/ Mbp

Locus / GenBank accession No. Repeat motif Primer sequence T Allele size

1430/DC588341 (GAG)s F: TCAGTAAAGCTGCGGGCATC 56 190 ~ 250
R: ACGGTTCTCCTGATCCTCACG

1554/DC586537 (CAT)s F: CACCGCATCCTCTTCGACATCC 56 190 ~ 223
R: ACGCATCCGTCAAATCACAACA

4379/DC585084 (GAG)y F: TGACTCTGCTCCACAGGCACTTC 56 208 ~ 235
R: CTCGTCTGGCAATTCTGCTTCG

5553/DC585710 (GTAGTG); F: CCAGTTGATGGCAATGGGAGGC 56 226 ~ 254
R: GGTGCGATGTTGGAGGGAAGAG

6615/DC585737 (CTT), F: ACACTCCACTCTACCCAAATACC 55 244 ~ 268
R: GACATCATAAGTCAAAGCACGAA

6665/DC592790 (TA)y F: TGACCAACCCCAAAGTGTGGGAG 60 171 ~ 209
R: AGGTCCCTCTGGTGAGCACATGC

8125/DC592401 (GGC)4 F: TTATCCCATCAAAGCAACCCAC 55 189 ~ 207
R: CTGCCAACTTCTTCTCCATCTCC

8917/DC591591 (AT)1o F: ACACGTTCAGTACCAGGAGGGA 55 166 ~ 197
R: AGTACCACAAACCACCAGTGG

9004/DC591297 (GCAGGA); F: GCCACAAACTTCACAGAGGACC 55 251 ~272
R: AGGCGAGTGCGAGTAAGACGAA

DKs76/DC585435 (AGG); F: TCGGCTTCACCTATGTTG 52 111~ 138
R: CGATTCCTTGGACCTTTG

DKs91/DC592713 (AG); F: CGGAAGAGGGAGAAATCG 55 191 ~ 207
R: GAATCGGGAAAGCAAGTT

mDp17/EF567410 (GA)y, F: CCAAATCATTCGAAGCCAAT 52 128 ~ 168
R: CCTTCACCGATGTCCTTTGT

ssrDK11/DQ097479 (GA)6 F: ATGTTTCAGGGGTTCCATTG 53 155~ 195
R: TCACTCGTCTTTGCCTTTCC

ssrDK14/DQ097482 (AG)6 F: GTGAAGGAACCCCATAGAA 52 158 ~ 192
R: CCATCATCAGGTAGGAGAGA

ssrDK29/DQ097497 (CCTTT)s F: ATCATGAGATCAGAGCCGTC 53 112 ~152
R: CACGTTAACGTTACGGAACA
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1.4 BB

W BT IR G AR L 2 O A5 AR, AR ZANFTE TS ik, I B 2 AR IEATE 2,
T AL L) SSR 20 7 vE AT H05 0 #r (Markwith et al., 2006; Liao etal., 2008) . KIS
PCR /7P Bt 0L, et s—X oI W7e s —FES R 400 8, 0 AT, 1 ARG 4, g
0/1 5B . Excel BRI X519 WM 40 g (V) « &ML (V) « W RLREL (VD .
AT B (N, BRSO 1 BT A RER RSB 5 R ALLEE (P FIRPTEEE (P
AKX NN Pi=No/Ny, Py=NyN (N AR AED o FF iy BSR4 S R R #0152 38
PEAF B (PIC) Al Shannon fi 8454 (D , L, PIC =1- Pij, I=-PijInPij (Pij N i X 5]
WIS AR, WIS RDIR GV S A — XS 5 I 8 5 1 (H,) » FIF NTsys 2.10 &4
AT M, g Shan BURPIRIE,  [FIBSHEAT 22840 HT, UM 08 U5 IA) (PSR 2 0 2R

2 HiIR 5

2.1 SSRFICHIE ST
1 43514 1430/DC588341 X} 59 “SAE s “BSLEL” (B 405 HykR Il 2

14 000 f
12 000 ¢
10 000 f
8000+
6000
4000 |

LIRS {5 S{H / rfu
Value of fluorescent signal

2000

195 210 225 240 255 270
£ 8 /bp Band length

Bl 1 ‘BIKL’ FE 1430/DC588341 Abi Hr=H M E 40 & L Skl i B
Fig. 1 Capillary electropherogram obtained in locus 1430/DC588341 of ‘Shutouhong’

15 X551 4%F ke B b 1 58 AR . T A4 [RDRR R A [RI PR 3L 60 Al 12k W EAT PCR ()9 44 25
BRI 3. I 517 9.60 N4y, P4 g 2 05 446t )& mDp17/EF567410, 4%
B (ND N 174, EDHIE 8125/DC592401, 45iidihy 4 4, BT him 4RI 2 &M, 1t
Gb, AE 15 XS R 27 AR AT, FERACTT IR Z M2 T4 mDpl17/EF567410, 72T 6
BSR4k 15 X I EAF BRI 316 4 (N, BEXS 18 B B BGE LA 7~ 35 4, P
21.07 /N, i B 2 (1 514 sstDK11/DQ097479, /b [F )3 5553/DC585710; Hif i B 4k (V)
H 179 AN VB R 1~ 23 A4S, P8RS 149 11.93 A, P= AR iy BB 22 1) 5 |49 /2 ssrDK 11/DQ097479,
/DI 9004/DC591297 . AN, Bl i %8 52 28 (P ) MRS Sl B LR (POAY SN 19.56% 1 50.43% .
15 651512 AME R SR (PIC) JuH&ZE 0.5902 ~0.9503, #x & H/E sstDK11/DQ097479, #Ak K&
5553/DC585710, V-2 &MEAE B & &R 0.8392; &EXF5 41 Shannon 5 S 45% (D ~F24 1.9101,
5 A2 sstDK11/DQ097479 (2.8995) , /M 5553/DC585710 (0.6677) o ANREG S &



TR, fh MG, SKEEE, (s TR e, RER, kB
i BEF A A BN 5 B A 2 R ERIT I
2230, 2018, 45 (2): 261 - 278. 269

BE (Hy) ~F1454 0.8448, JuHJE 0.5082 ~ 1.0000. F&4ASKE, DL 14k BRSNS S v A b b s
PRURAEAE AR AL AR S, Ferh 7 A sstDK11/DQO097479 78 AN [RIATi B 1k it A oy 22 A5 PR o 88 0t 15 »
ST R, FEMEEFR T 2 RE R A T KRR .

=3 BT 15 % SSR 3IHZE 60 Ak 55 IR o iy B4 B et
Table 3 Genetic diversity index of the 15 SSR markers selected for the 60 male genotypes

{7 5/GenBank %5 LSy S

Locus/GenBank N, N, Unique N N, P1/% P>/% PIC 1 H,
accession No. allele

1430/DC588341 5 5 0 12 4 3333 6.56 0.8105 1.6298 0.9508
1554/DC586537 10 10 1 25 13 52.00 21.31 0.9030 2.0257 0.9836
4379/DC585084 9 9 0 28 16 57.14 26.23 0.9436 2.4839 0.9672
5553/DC585710 7 7 2 7 4 57.14 6.56 0.5902 0.6677 1.0000
6615/DC585737 12 12 4 24 14 58.33 22.95 0.9360 1.7591 0.8361
6665/DC592790 12 12 2 28 17 60.71 27.87 0.9358 2.6198 0.8525
8125/DC592401 4 4 0 8 3 37.50 4.92 0.4899 1.0327 0.9672
8917/DC591591 10 10 1 30 19 63.33 31.15 0.8748 2.8248 0.7869
9004/DC591297 6 5 0 8 1 12.50 1.64 0.7632 0.9081 0.7377
DKs76/DC585435 11 11 3 28 18 64.29 29.51 0.8879 2.0834 0.9836
DKs91/DC592713 6 5 2 8 2 25.00 3.28 0.7503 0.7404 0.7869
mDp17/EF567410 17 17 6 28 18 64.29 29.51 0.9347 2.0956 0.5082
ssrDK 11/DQ097479 14 14 3 35 23 65.71 37.70 0.9503 2.8995 0.7541
ssrDK14/DQ097482 13 13 2 31 21 67.74 34.43 0.9385 2.8655 0.9508
ssrDK29/DQ097497 8 8 1 16 6 37.50 9.84 0.8788 2.0158 0.6066
*F¥) Mean 9.60 947 1.80 21.07 11.93 50.43 19.56 0.8392 1.9101 0.8448
A7t Total 144 142 27 316 179 — — — — —

2.2 AR X FREE SRR R R %

AN [ 1l XA 5 4 e P S 5 PR A 2 AR E DL 4. 49 oAl o A bR R I 4 [ PR 8 5t 7 A ) 4
(N N 118, PR B ER Z &R (N 53.83 4, ZAMAWEGEE A 10 ~ 88 4,
FRN I 22 A5 PR 4c v LR (P) N 23.81% ~ 90.72%, REANE 03 13 2 25045 B & (PIC) Al Shannon
FEEEC (D 4200 0.7440 F101.5973. Z5 53, IR Rl SE AR TR 0 2 AN B B,
L=z 97 ANGaty, AR ARZZ L IX (B 2 S MAE BT BB a2 X &, P2 %A RS EN
Shannon 15 S5 505> 30 0.8765 1 0.8333. 2 &MAR B BRI A B R, 04T 42 4
il o

&4 PETFRMEFTEEETIRIRES T

Table 4 Genetic diversity index of male D. kaki among different regions in China

P S/ FE 2

Origin Total samples N N I PIC !
#1164 Hubei Province 27 97 88 90.72 0.9328 2.9464
WAL 2% 1Ll Mulan Mountain, Hubei Province 18 82 72 87.80 0.8765 2.3663
WAt 24210 Yunjia Mountain, Hubei Province 6 67 41 61.19 0.8333 1.7918
J PRI H VA X The Guangxi Zhuang Autonomous Region 8 83 69 83.13 0.7813 1.6675
VL9544 Jiangsu Province 6 66 45 68.18 0.8333 1.7918
YLP444 Jiangxi Province 3 57 35 61.40 0.6667 1.0986
#5444 Hunan Province 3 83 76 91.57 0.7500 1.3863
7645 Shaanxi Province 2 42 10 23.81 0.5000 0.6931
P34 Mean 8.17 71.33 53.83 69.80 0.7440 1.5973
S5l Total 49 118 — — — —

BeAh, S AR BB CEAR SRR A RIRRAIERERIRR D EARAR AT (18 2) K
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FIERISRG KRR, B RBAHE 6 ok QWAL M 72 2 MEME TR, C B D B H5k AWt
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Fig. 2 Principal coordinates analysis of the male genotypes based on the SSR data

Codes represent the materials in Table 1. The same below.
2.3 193 M REIRERES R
23.1 UPGMA %

FIFH UPGMA V251 193 o AiFl st 28 Y5 b AT SR A0 0, AEAHAL R LR 0.84 4b, 193 4 BRI nl Bt
164l (E3) .

8 1AAH 76 Mg, & TEIREEUN 39.4%, HHEME T IEALEE)T PE AR AR A [ RR 1 . Bk
VORIE EALBERE (500 Al ‘UG5 Ja MERG (49)  WAJBMERR 11 4. 1R A ERR 3 4. YIS
YRR R A RIRR L 3 4 S VIR BT R bfEAR 6 £ MEME IR PRI HE HACRYR Y 1A (140D
Bevikyg ) R HAEAE  (55) A1 BT (56) o SRR X SUKEET (57) F1 ‘AR
KA (58) MaFRIEN ‘EiR 257 (124) « ‘D157 (127) A ‘RIS 57 (126)
Pl 2 PRI ALHFEVL VG A 9 R A AL R B A AR, G AR R A SR R AR (166D K
FAMRER A R (116) « K ERT (1) o o0 (114) L CECFARA
(1100 “KyEem” 9D« “MR/AHE (113) , Pk ‘25 (132) , ihieg
F& ORI (133) BRI ORGE  ARAR . BEMMCRIER) AT o RERRRE L RERMERR S TR
XULPABRPE . YLVE . R VL IRMETE TR B o AR 2 Ll Mk WU v RE A AR R &R &R, el
R 7 S Y5 0 S A AR % e G . S L YT R A et LA A SR R R

B 41 R, FRIEREN 21.2%, HHERT /i 2 B A& W/ Nkl
(109) « ‘L&A’ (700 o ‘BERHIZERET (108) Ak, LAYk H ASKYR AT VYR .
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I 14 VR, A RO (54) « ABBHEPR  (92) . RIS AN 5
By Alife’ RO AR ERRL, BT PEAERRCRIE I 6 4 AR M TR

VA 12 R, WFRBEACR = . 288 LRIE N RIS 3 R 6 4, LG 2 H FI A
PR 2 Oy (P ds RERs (62) TR 4R I E A .

HVAMS 2 B, IR MRIER CSA (66 R 67) 2 Y.

SEVIZHALT 1 O BEUs, Ayl i o P A U 110 B A s A ] A 8 U

SEVIZA 8 M wtdil, AUHE) VUREMET AEEME IR | 0y MERERIARIG Bskar” (59 . ‘B
ERE (60) , DLEMERS A 83 AR (12D o R (112) . 4skkiT (115) F
IR ARARYR I KAT (82) ZFWRIE. X 8 M W IEIL /YR TVLI8 ¥, T 0. WL, Wi,
IR TR T HLX, X AR SL ROy — R A

VLA 5 eI, AFEHIACA 2 I 4 40 MR IR ) 1 3 BEvE 3R

SEIXAAT 1B, VL P Ak o

XA 19 RV, FEET THERK 7 4 HERR 4 4y, WITDRIMERR 2 4. HERE 16y, PR
BEMERE 10y, RS INORYRIG VKBRS (64D R CFAET (68D MM R RIEMI T ILAT (75)
FB TR (760

SXTAAS 1 eeds, b ZERHAT (193) .

XIS 1 eeds, A e (192) .

55 XUAA 6 fy ot AFE) PUEEMCRIE R 1 Oy BERERIRRAT R S 43 A St

o XVAALE 3 98U, A 1 AR SEYNRTMERR AT 2 47 58 PR HERK .

55 XVELALE 2 o, ¥4 i

5 XML S 1 otdi, AMIRANAR 95, B HHRTIEEL K RRIT.

UPGMA FEREE R DUF AU 1) 55 T 2 IXAL A3 A RiM (D, kaki> , 25 X 42 XVI4LLL
WEGAN T 225 2D SRUF A ] PR BT A2 08 U5 3 4 2R 21—, AR [ SR 050 R 1) AR R HERR AN BB X 5
30 WIACAR 22 1l B AR P TR RE A 0 A AR S R S Irh— R SR ET A . VORI A . W
PR A RIE ISR GO R, XS AR PR 5 AR A JGRT L KEET L RSO
CECFORATT L Rl 2 57 AR, EMERE IR SR REEL AR o OSUKEE L TR0 4,
MGEAMERR CHFAHERR R a5 R ISR G OC R, R e S AL A LA e AR
MEPE G IESR SR RIBE, 53— R ANIHEAR 22 PSR IR S 2 S LM SR IR 2 Al A CBdE R
w7 ) SREGRRIRIT: 4) KFH HACSKYE IR T vl 4 s 2R o —2: 50 B ia) BE s v] gl b 73 I
232 ME %

FIFH ME (MEGAG6.0) 75X} 193 ik i 8 YR 24T R4, (eGR40 0.28 &b, 193 4
FiFf T AT ek 12 41 (B 4)
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PAAE, AR HACSKIEM 7R, & afitil ‘oifk (159 . ‘A4 (70 . SHiEk (160D .
GEMPTT (136 . WREET (161D . ‘EAT (162) . HEK (165) . CKEK (134) .
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Fig.3 UPGMA dendrogram illustrating the phylogenetic relationship among 193 Diospyros spp. based on analysis of SSR markers
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Fig. 4 ME dendrogram illustrating the phylogenetic relationship among 193 Diospyros spp. based on analysis of SSR markers



Wang Liyuan, SunPeng, Zhang Jiajia, FuJianmin, Diao Songfeng, Han Weijuan, Suo Yujing, Zhang Yue.
Survey of wild male germplasm resources of Diospyros kaki and their genetic diversity analysis.
274 Acta Horticulturae Sinica, 2018, 45 (2): 261 - 278.
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SEIIALE S 5B, A Rlhseasiiti CHRC (164) o MHE207  (167) , ANsE4shiffl “Fa
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FIVAMT 8 i Btdi, A nl yMEMEFBRERT DR A7 (141 AL PaRT AR (138) , M
FEFEMRERT SR FERHA O (54) o “REEFAEAE” (55)  ‘ZLRili-57 (126)  “hik -
6" (128) , WANAEFREME AR ‘FTE -1 (123) M ‘S -1 (127) X8 MR H
6 U HATMERE FIRR A HE, X AT REE E AT IR A — 2RI R A .
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LB (114« PR (1100 FIERERIPRIEAT IR B0 (560 , DAL PERY “A8IkH
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FVIAOE O R, G 1 AR AT TR -27 (124) ) 0GR A RENE BRI AME
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