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Studies of Cross Compatibility and Fecundity on Part of Diospyros
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Abstract: Five varieties of Diospyros kaki, one variety of Diospyros virginiana were used as female
plants, and four varieties of Diospyros kaki were used as male plants to study the fecundity of the hybrid.
Pollen viability was observed by culture in vitro method. Cross compatibility among different crossing
combinations was determined using fluorescence microscope. Fruit setting rate and compatibility index
resulted from different combinations of crossing were calculated. The pollen viability of four male plants
from the highest to the lowest was ‘Za 3-2”, ‘Zenjimaru’, ‘Za 4-2”, ‘Shougatsu’ . Among the 24 crossing
combinations under study, ‘Xinchang Niuxinshi’ x ‘Za 3-2’ had the highest compatibility index (1.30)
and fruit setting rate (73.88% ), while the lowest compatibility index (0.03) and fruit setting rate (17.22%)
were observed in Meizhoushi x Shougastu. The phenomenon of parthenocarpy and sti-parthenocarpy was
observed in Mopanshi and Xinchang Niuxinshi. The phenomenon of parthenocarpy was observed in
Huaxian Dahongshi. The phenomenon of non-parthenocarpic was observed in Meizhoushi, Maokuishi and

Wakasugikeijirou. The cross compatibility of interspecific persimmon fruits was lower than that of
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* JWAFE{E# Author for correspondence (E-mail: xnwangfei521@126.com)
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intraspecific persimmon fruits; The cross compatibility and fruit setting rate varied among different
varieties, and the cross compatibility index had close correlation with fruit setting rate.

Key words: permission; hybrid; pollen viability; compatibility; fruit setting rate

FilizEfiliFt (Ebenaceae) #iiJ& (Diospyros) AEAH 112 R A AR (B IES 4%, 1996),
AT AN SE AR SRR 2 7> (R, 2007); RGO A 2x. 6x. 9x, 5 FERCT
IR RN IE N, EME RIZRAZ IR R o AT AT SRR g sz, JEb RIS 45 5 AL Bk
2% (JEBR 4, 20060 [AFEATIAFRIZAL G 22 a A, AR, AR
s IXLE 5 DN 80T AT R AR AT H 2R AT T M R AR IE L LK SRAG LR AR 1, AR SR A
AEAFZ (A 5, 2008). DI, WEFURG R AR ARG SR A2 A B oA i £, HAY
HE BB A S . IR, W ANAFE AR R 2SS H RO I RS Tt R
SR PAEX Rl 2SR DL AR SRR T IR AOBT ST, WARAT (2008) AEATHY T R REZhIR A & B BOG
IRAERCR K0T, R RAE (20060 X BEELAD (AP S W E IR DUEEAT T R ZE M AW
(BRI Aol ) B ol P EETAE R (0 A SR AP ST, ARk N 2R A HERR S ARAR SRR (K52 ), 24 SR ATR N
ARG FRIE -

AT LA JE R RR R 5 AN SRR AN SEPIRBFP IR 1 AN Sy A, RiRh 1) 4 ASHER A IS 31T 2%
ASWETE, B AR LIRS RN G SEVEAR DL, D Al A8 B Rl SR A IR 48 R RSS2 5 i ik e die
P L PR A -

QY VR SRS DARES

1.1 REeR

IRE FE A TAET 2010—2011 47 kPG4 [ SEARTFP T e D 81 3EA T, 28 ) TAF R AR P b AR MRHER
SPE S B I e e AR BEACH AR IR 5 AN SRl SEPIRTT LA SRR, SCACHRTRRT) 4 A
A (R 1.

12 MRERFEHEE

TEANHERR S ANIE 3 BRAE KA WERAEALT, R4y, =T, DB ERNEH R DA
B, BT -20 CHRUKMH & .

FERE S0 5 R B AR ik (BEZF 4%, 2010a, 2010b), 53RN 0.5%35E + 100 pg - g
TR + 20%HEHE, pH{E N 6.4~ 6.8, (EEkIE ) LI E M LRCGr R FRIE, I SkR 2 iete b 3850 4%
FFR RIS, BONRIEIA AN MR TR I, £F 25 CHRATH UHT B A7, Rl THFE 1.5,
3. 4.5, 6. 7.5 Fl 9 h BHEATUEE, RERBENLEL 5 MLEFHEIT 0SS, SR BAEREL AT 100
bio FEAMEFIER 3 K.

1.3 BMEAERAE

4 FbEAFEN IR, ERAKL, TAER IR AR AL A G A il . K,
BARATT 4 CUKFE T 2009 ERAEMIAERY, 2oxL 100 CrRALEE 1 h #3235 ) IAEH) »

ANRIZAZ A A I AAE RS, SCATE IRAL T T IO BT B 48P 25, S BN AR B ek -
REAE I SE AL FUR B RUFIARTT, 500 G R ek AN [R5 A, 1 T R AR NI i (5 B JEA T
B8, 6 MRS 4 DMERR, JL 24 NRSRALG, RAFACAIE R 30 2%, 3 IREKE, ik 90 55tk
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i | Ny s YEHOE D/ N0 I = N & o2 QTN T = K EYWY [ AN TR NS 2 N
CLRG HEATEORY, B4 RN RN HEATRR, HEREARC.

1.4 TEMFEFMAONE

TR GFER G 8 h (AEFE NI DI, 1 FAA (99%FKS « 18 : Ai/KR Bk =90:5:5) [HE
24h LL L, P 1 mol - L) NaOH ¥WAE 65 C REALI G, FEMAZ NG (£ 2 min) AT K
ks BL 0.1 mol - L™ K3PO, ) 0.1% K ¥ M K 15 i v Wiv vl 12 h, EKEI K Fr 2 1 Kho Al Bear(1968)
(117735, H Olympus BHF &6 BBt AT Sk ARk BE S &AL GEORIE T BG12, FHITIE
F475) JHA.

SRR E R Thompson (1997) (7515,  RIUARHE AR 70 AT Sk I 5 1 DU RN AL A B AE AL AT 41
U AR AW L IR S o JER P AEAR AR R L, AR A, A NN BIRE Sk HL T B0 AN S A
PR RPN B Sk TR R U AR A 1) R A HSZRE 45 SN R0 S5 f, ek i RAH i R b
ORGSR AR, SERERE = Sk A L.

F1 ey

Table 1 Material used in experiment

R i firttk S SICIE & st
Material Variety Ploidy Type Feature Origin
7S 7%3-2 2n=6x=90 PCA NI, 1EM#%  Staminate flower 1 [E By
Male D. kaki Thunb. ‘Za3-2’ only, a large amount of pollen Shaanxi, China
plant 42 2n=6x=90 PCA WEAEHEAE R SE B FIRR, MEfEAE R PR
& D. kaki Thunb. ‘Za4-2’ Pistillate flower, staminate flower and  Shaanxi, China
complete flower, staminate flower has a
large amount of pollen
RASF AL 2n=6x=90  PVNA MWEFERIMESE, MEFETEMER  Pistillate  FIA
D. kaki Thunb. ‘Zenjimaru’ flower, staminate flower, staminate Japan
flower has a large amount of pollen
EH 2n=6x=90 PVNA MEAEM LR fEHSE  Staminate flower HA
D. kaki Thunb. ‘Shougatsu’ has a large amount of pollen Japan
HERE B E O 2n=6x=90 PCA RsghaR, Fpyd o ] R
Female D. kaki Thunb. ‘Xinchang Niuxinshi’ Medium fruit, few seed Henan, China
plant 8 2% Aili 2n1=6x=90 PCA PSP, AT~ 3k o E B
(€°D)] D. kaki Thunb. ‘Maokuishi’ Medium fruit, one to three seeds Shaanxi, China
LR 2n=6x=90 PCNA {7FIF1~4ki HA
D. kaki Thunb. ‘Wakasugikeijirou’ One to four seeds Japan
FELL R AT Hii 2n=6x=90 PCA  RSopk, Frd AR
D. kaki Thunb. ‘Huaxian Dahongshi’ Medium fruit, few seed Guangdong, China
B A 2n=6x=90 PCA SR, BREH, T rh L
D. kaki Thunb. ‘Mopanshi’ Huge fruit, sweet, seedless Hebei, China
ESA L 2n=6x =90 R, AR 4~ Shi Lheasi
D. virginiana ‘Meizhoushi’ Little fruit, four or five seeds Israel

. PCA e aiiAli, PCNA h5eafilhli, PVNA WA G . PRt SEMmiZEsy H A it.

Note: PCA: Completely astringent persimmon; PCNA: Completely non-astringent persimmon; PVNA: Incompletely astringent persimmon.

Statistically, the type of Meizhoushi is unknown.

15 HRRZt

TEOb R HRACE 3], A5 Rl 3 P REAE T I ARG, Tl LA R R SR R 2
A AR Z . AR (%) = CARIRE/ B e %0 < 100,



i 39 %

A\
B

2232

2 HiIR 5

2.1 A[EHhAME IR ETE TR LR

Wk 1R, EARRFE O h, 4 ANISREERE ALK BT AR W R BIMRAR IR R 2% 3-27 R AR S
T4, IEAT. ‘AR3-20 H CRRER ZIEMEI R R ZERAKR, HE k427 1 CIEAT
)2 . EAAE SR, 3~6h M KB, 6~9h XS,

—— Z%3-2 Za3-2

—8— YZH, Zenjimaru
80 - & 4-2 Zad-2
—— JEH Shougastu

a
o SO b
% Z
&40 - ¥ d
E P °‘
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b
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Germination time

1 FEHERTENE T B b

Fig. 1 Comparison of pollen viability of different male plants

2.2 FHASEFE AR A s ) 2R 32 R FR 1 bR

o} Al b RO SE AT R BEA T Rl A 22, AERER Sk LI AN AR AR I S i & . ik 2 i 2
F1 ~F4 0%, BARAFEL LRI b RO 2, (AT > S W R S2RE TR R A Sk L4
PR AT AN R R BE (O DURUDEIC ST, S5m0 T SE A 5 0 e bl b (R i R, R i AR R S8 I Al o ol
[ A2 SR IR ARAR o ARIE AR A, Wi e SR A FR 20N T 0.6 OAIRSERT, KT 0.6 /M T 1.1 11
HHSER, KT LR EER,

MR 2 FOE 2 o Al ~ B4 AT, FRARAC, 4200 A Sk L 40 Mo T JEWE AR TRR,  AekRide
FESk RGP ITR HA2Rs s AR Sk B R MAe R BRSO TR BORE . P & 2438 A 2 A7 10 2%

=N
Jto

[ — XA G AR BEARFAS , SERMEAFAE— 2 T WA A% 3-27, BEACK “WEZE AT
CERLAT L FTEAOAE . ARELRLIRT R CEAZIRERT B, S AN AR AR R R O B
BT x ‘52327, SERAERECH 1.30, SERIMERARIIN BERALT x ‘4% 3-27, SERIFRECH 0.19.
WRIGAEIH % 3-27 fEARARL “SHEFOM . MEZER . FAZREE . Fe B RLhl™ 238 53k
R, S CBEA AREAGFER T (K 3.

MAAN HRSFAL, BEACH CMEZAT . CBERLATT . SR B0 AEELRLMT R AL
RER” I, 5 ANACH G SR mR S MREEAT x “BRSFAL, SEFIHRECRH 1.29. SERIMEmEAKT)
o CBERLAGT < CRRSEAL, SERIRECH 0.16. IRIGUEM RRSFEAL MEARAS BB, IE
TR CHALIRBRT . AEEKRLA G SATRT, WS BREA A IR
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B2 WRRRZESFMEHLAERR
A~F: BEAR (A: “BEFDOHT; B: MB&EAI: C: “EAZIRME: D: QeLL RN’ E. SR F: LA,
T~d: SOA (1: “2%3-27; 20 “BISFA: 3: O%4-27: 4 “IEA). SiskBrde ATRM ARG FE Bk .
Fig. 2 Fluorescence observation of cross-compatibility among different combinations
A - F: Female plants (A: Xinchang Niuxinshi; B: Maokuishi; C: Wakasugikeijirou; D: Huaxian Dahongshi; E: Mopanshi;
F: Meizhoushi) . 1-4: Maleplants (1: Za3-2; 2: Zenjimaru; 3: Za4-2; 4: Shougatsu) .

Arrows indicate pollen attachment and germination.
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Table 2 Comparison of cross-compatibility between different combinations

TRk Male plant ( &)

Bebk (9) %32 Za3-2 #ASFEHN Zenjimaru 42 Za4-2 1IEH Shougatsu
HE by o M) R PYTA N, 0 N R PYTA =y, 0 M) R PYTA v e L M
Female plant WIRTEUL  eRMRgC O WPRNRIL RRUREC BRI RRUREC BRI SRRHEN
Gern?lTlatlon Compatibility Germination Compatibility ~Germination Compatibility ~Germination Compatibility
condition index condition index condition index condition index
E =R ] ot 1302 s 1.10a ++ 1.08 a ++ 0.69b
Xinchang Niuxinshi
W ZEAl Maokuishi  +++ 1.25a o+ 1.29a ++ 0.99 ab ++ 0.76 b
AL HH+ L15a ++ 1.02b ++ 0.92b + 0.48 ¢
Wakasugikeijirou
HRPNAR ++ 0.86 a ++ 0.73a ++ 0.62 b + 0.53b
Huaxian Dahongshi
A Mopanshi  + 0.19a + 0.16a + 0.13 ab + 0.11b
ZEYMHl Meizhoushi + 0.09 a + 0.05 ab + 0.04 b + 0.03b

e T ROREERSR BRI, R, JERY R R RN BIES HARE; “H+ ROSIEM ARSI, ik, HAY
IR EMNAT R IFZRG: “+7 FoR AN AERE L LRGP, A D Rig ke B2 . FAT ARG FREROR | — MR S5 AR R R s
£ 0.5%7KF I 52 Wk #5

Note: “+++"represents pollens were adhered on the stigma, a great deal of pollen tubes were formed and entered into the stigma; “++"represents
pollens were adhered on the stigma, part of pollen tubes were formed and entered into the stigma; “+ ”represents only a small amount of pollens were
adhered on the stigma, and entered into the stigma. The different lowercase in the same line shows difference among cross combinations of different

male plant and the same female plant at 0.5% level.

MAXARN A 427, BEARNg CMEZA . B CHEAOT . AEE Rk IR
BE” W, 5 ANACH AR FPER S F B O x ‘A% 4-27, SERIFRECH 1.08. SEAIMMEEALH
o CBERLRET x ‘AR 4-27, SERFRECH 0130 WRIAE A% 427 fEARAE HrEA DT T2
7 CEAZIRERT . AR E KL G PATF T, TS BEREAT AR .

MARAAN IERT, BEACH CWEEAE . BN OB B0 AEBORLAET A CERZ IR
BE” I, 5 AN A G oR VR = 1) SHREEAT x ‘9% 3-27, SERIHRECH 0.76. SEFPERARKI N < B
Bl x CIEA7, SRRERECH 0.11. REAFH CIEH AEARAEL HEAOA . TEART AL
U e o RSk [ TN 2 o) € NI S8 = 5 NEA N 1 M SV Nl e

¢ 2 M 2 58] 50, [ BEARFUAN R SCARZLAT, SERIVERAAAE— e 22 5%, WS BEARRN B
B4R, AN TR 327 CRRIFR . k427, CIEAT B, 4 NIRRT Ao M A
(90 BRI x 2% 3227, SERIFEECH 1.30, SERPERARIN SHEAOAT x CIER,
FFEECH 0.69. M BRI BB A-DAT x BESER . SBrBOf < 98427, Hp s
REAR 5 AN A AR AT HAFAE A DL
23 ARFZEEHMELREFMFHIAE

NI 3 AR 7 S R4 ALA S BRI AR 2R P H DL JGR 2 SR FTR Bk G, SRR
B AERCRPLR PR R IR R, HoEREREm R, HAR R Ry, RR ARt £,
AR [ P10 S35 R 1 A SR 3 B 5 /N TRl P %l Pl 2 [RD 3 A8 SR R FH AR S, DL 9% 327 “HSFE AL
a2’ EHTH SRR AR, AERER N 28.89% 21.12%. 19.68%F1 17.22%, HLALFf
FH 54 0.10, 0.07. 0.06 F10.05,

FiFI 22T, S 3RS AL AP — 22 5. DUERR S FD 2% 3-27 HEREAR S B4
Fii? s CMEEAN . CATAZIRIET . AEBRLTA . BERLR 2R, CPIIAARERY 65.46%, PR R
THChN 2.93; DL SR AENRAR, 5EBREARINAMT A ILZT) 61.58%, P35 40740k
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2.73; LL ‘0% 427 AERRAR, HEBERIAS AR E N 55.56%, FRREFTECh 2.37; L
EH AERRA, SHBEARAE WA R E N 46.09%, “FIF MY 1.77; £ 20 ML
AR SRR Ik B O x ‘24320 b, MIREL 73.88%, SEFIYEECH 1.30, R
FlrHCh 3.98; ARIRRBARKIN BB x CIEHT dlf, ARIREN 35.55%, SERIFRECH 0.11,
BRI PN 0.68 (R 2 I 3).,

M 3 IR TR , N TR I AR R DL Rl RO W B m T F AR, AR
Hr AL R g WA 46.33%, IR A 10.56%, IME K 30.13%, HARFR T s mh 2.00,
BAKHR 0.06, AN 0.71. AT WL TR R i Al 2 DL 73U A EEAE A

% 3 TRARZAEHLREUR BRI FHECE

Table 3 Comparison of fruit setting rate and seed number between different combinations

Mk Male plant ( &)

H3-2 HRSF AL A 4-2 iEA SESs2)
- Za3-2 Zenjimaru Za4-2 Shougatsu Natural pollination

l‘bftzkaliillm MR MR AR RRRRTH AR PR TR MR RYUMTR AR RRRTH
% Seed % Seed % Seed % Seed % Seed
Fruit number of  Fruit number of  Fruit number of  Fruit number of  Fruit number of
setting single setting single setting single setting single setting  single
rate fruit rate fruit rate fruit rate fruit rate fruit

BB LA 73.88a 3.98a 68.78b  3.30ab 65.55b  3.12b 5282c¢  212¢ 46.33d 2.00c

Xinchang

Niuxinshi

e 25 A 71.79a 3.68a 7238a  3.82a 60.32b  2.98b 55.19b  221b 4122¢ 123¢

Maokuishi

FAZURER 69.87a 3.32a 61.78ab  3.02 ab 59.92b 2.87b 41.11¢c  1.83¢ 37.00d 0.80d

Wakasugikeijirou

[N 58.78a  2.56ab 5321a  249a 51.11b  2.01b 4578b  1.99 ab 2289¢ 038c

Huaxian

Dahongshi

A A 53.00a l.lla 51.78a  1.01b 40.89b  0.86 bc 3555b  0.68 cd 2278¢ 037d

Mopanshi

S AT 28.89a 0.10a 21.12b 0.07 a 19.68b  0.06 a 1722¢  0.05a 10.56¢ 0.06 a

Meizhoushi

e FAT BN NG - BER R AN R R 5 R — MERR 2SS 5 TE 0.5% KT ZE 57 B3
Note: The different lowercase in the same line shows difference among cross combinations of different male plant and the same female plant at
0.5% level.

24 ARPFZHEEMBEMELRTAZRIER LK

M 4 nEH, 6 NMEHERRTE 8BRS & T ol = A o RS, Tok RS M s 2R IR R
65.12%- 63.23%- 60.21%- 45.07%- 42.58%FH1 40.17%. MLEER BT 6 NMERRT, < BER AT
GeE KL BB a] EH g5 SR 4 100%ICFFHSE, IR BERLR . AEEORLOH
SHTE AR BRI GRS I MAER I 6 AN MERE, A CEERAC . SR B4R wp
IR A= E 100%CFF FESE, ERH BEAAT . Hr S 200 JRIER RIS sL; i AT AZIRER .
CRPNATT L CMEEA RN AR ARTE AR RIS ANGE S, TER CEAZIREET . SR YNAT
WA R PR A S

2 4 a5, fEAERE L, CBERLR . CAEE KRR . BB A SRR SR T R S A
B EROR AR TR W JE AR, T IR AE Rk 4 S I
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Table 4 Comparison of seedless fruit rate between different combinations

N , ) e PPy
AR TAIRIE [ % ERAL SRR D e
Seedless fruit rate between different combinations Self-bagging . p Y
Wk (0) stimulate
" %R, %L
Female plant 32 BEEAL A4 IEH EPSvE) L E L) Oﬂ‘%?/ AL /% (?/E*‘;R?/
Za3-2 Zenjimaru Za4-2 Shougatsu  Natural Fruit setting ’ Fruit !
&) &) &) (&) ollination rate Seedless setting rate Seedless
P fruit rate & fruit rate
B A O 88e . . 98¢ R . a . a
=Ny} 3.88 6.01d 6.23d 8.98 40.17b 21.37 100 29.34 100
Xinchang Niuxinshi
g} 25 Al 5.09¢ 501c¢ 7.34b 883 ¢ 42.58a 0 Oa 0 0d
Maokuishi
AL URER 552¢ 723 ¢ 7.63 ¢ 12.27b 45.07 a 0 0d 0 0d
Wakasugikeijirou
¢ AR il I8¢ 02¢c A2¢ 13 ¢ . . a
AN AR 8.78 9.02 9.12 10.13 60.21 b 27.65 100 0 0d
Huaxian Dahongshi
PRI Fili 2572 ¢ 29.24d 41.06 ¢ 43.72 ¢ 63.23b 38.88 100 a 38.67 100 a
Mopanshi
2 M Hii 40.07 ¢ 48.68 b 50.62b 52.73b 65.12a 0 0d 0 0d
YAl
Meizhoushi

e AT AN ENG P RERR [ MERR R A R 28 AT B TE 0.5% /K1 ) 225 %

Note: The different lowercase in the same line shows difference among cross combinations of the same female plant at 0.5% level.

fili B A A e R EE, 58 A MEAEMIMERE [FI bk 3 FhRIY (GRFMM B IR, 20065 M55 4%, 2005).
AN HERRAE R 0 R AN ], X SRR DL RIS 0% (Knox, 1972). AN[RJHERE 5 AN A (1) REA AL
SRAMEA o ATRIG T 4 B A HErEER AER B R %, ‘9% 3-27 31 9 h il A Fdgmy, HkCh ‘A
SFEAL, BN AR 427, e IEH . N T SEIRAG SRS A G AR, FEARAS B A AR P Ak
Rk FeaE s e,

B IRACK S5 A BAEHMLE], Knox (1972) {EM & MR 2222 5 i $E i T 2800 i i
o BV SRAE P T AR AR BE AR 15, SR L 40 A X AR JF IS, BEL A6k 4k 42
No EE BNk G, TEAELHM. K& BRAemEr ik, N ER. BRI
LG RV A GRS R (H4fk %, 1997; Mayer & Gottsberger, 2000). AHWFFTH LI, Aili
RIS PHAT R EAT P I 34T, 25 A28 A G AT S AR RS B RTA A (A B2, HATE Sk LS4 i 3% 1 ™~
AEANEIRESEDFICRT, AT RESE AT AT [ REAT 2958, Aok 6 b MERS B0 AH O AR F I A% o MERS AT Sk A7 A
IR 7, BHASIER Wk, AN AR R 3448 i S8 A B /N TR g 44 i 2
AEIRSERIE s T Ik A P 5 A A B SR A5 BRI (8 2, K 20, ARIE— AR EAF
BERINAT, S [F]—BEAR G AN R AT, HoR PR A 22 . DRI, i e Adi e [) R Rh P 23448
S UPERIT T ] Ayl 2 AC 7 i i v 23 A8 S A 1R P i A3 T S (1 B A

B 3 S0 AT A TR R A AN () e T 2y A2 AR SR 55 S R R IE TR I, AR SRR SR RIRHU% D) AH
Ko ARIGH P E40AT x % 3-27 A IAR RS RIa SR =, 208 73.88%H1 1.30, ‘&
AT = %% 3-27 AIA AR FESEFIREURAR, 7000 28.89%M10.09. [Aith, #lize 8 & FrrpogA
(R 5 1R I 2 A E

AHIE G T A0 AN [R5 AN A 5 S A G vk A S A SR AR BRSO I, BT L T
SO ARAE RS SRRSO E e S SIS, CAEELRALR R REAE S, RPN



11 4] B PFEE: il RSy i B AT SRANE LUK S SR 5T 2237

FZORBE A WEZE AT R RS s, Pk, Sl e S PR MR AT 2 A T LASRAG b, MR R
FEAE — AT JRAEAT R E A, ] ﬁbXﬂﬂiE’J%‘%*\ﬁﬁFL)&EiﬁLﬁjﬁHJﬁj\E%o
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