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Study on cross compatibility and fecundity of different
ploidy persimmon cultivars
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Abstract: [Objective)] Cross compatibility on different ploidy persimmon cultivars was studied to pro-

vide theoretical basis for the selection of hybrid breeding parent and cross combination. [Method) “Za 3-

2”,“Zenjimaru”,“Za 4-2” and “Shougatsu” were chosen as male plant and “Heishi”, “Ganmaokui”, “ Ye-

shi”,“Hiratanenashi”, “Jinzaoshi” and “Youhou” as female plants. Natural pollination, bagged not pollina-

tion, non-vitality pollen pollination were normal pollen pollination. Pollen viability was observed by culture

in vitro. Cross compatibility among different hybridized combinations was determined using fluorescence

microscope. Fruit setting rate resulted from different combinations of crossing was calculated. [Result] The

rank of male plants pollen viability of four cultivars from the highest to the lowest was “Za 3-27”
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(52.53%)>“Zenjimaru” (48.13%)>“Za 4-2” (40. 02%) >“Shougatsu” (34. 10%). Among the 24 hy-
bridized combinations,the male parents were crossed with the female parents having the same ploidy lev-
els. No callus was formed on the stigma cellulaemastoideae and abundant number of pollen tubes was estab-
lished by germinating pollens. On the other hand, the male parents were crossed with female parents having
different ploidy levels. Only a small number of pollens adhered to the stigma and the pollen germination
was impeded by callus deposition. And among the 24 hybridized combinations “Heshi” X “Za 3-2” had the
highest fruit setting rate (74. 44 %) and signal seed number (4. 00), while “Jinzaoshi” X “Shougatsu” had
the lowest fruit setting rate (22. 22 % )and signal seed number (0. 10). The phenomenon of parthenocarpic
and sti-parthenocarpic was observed in “Ganmaokui”,“Youhou”,“Hiratanenashi”. The phenomenon of sti-
parthenocarpic was observed in ‘ Heshi’. The phenomenon of non-parthenocarpic was observed in “Yeshi”,

“Jinzaoshi”. [Conclusion) The cross compatibility and fruit setting rate varied among different cultivars,

and the cross compatibility index had close correlation with fruit setting rate.

Key words: persimmon;pollen viability; compatibility; fruit setting rate
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Table 1 Characters and sources of persimmon
i R i 1 Al HERL e
Variety Ploidy Type Feature Origin
o] TETIRETRTr=
7% 3-2 D. kaki Thunb. cv. I . /\}H{:ﬁ{t AEW B Z = B P
; n=~6x=90 PCA Staminate flower only, a large amount of o
za 3-2 pollen Shaanxi, China
WEAE Tl A6 AN 58 4 A TR Bk e A6 AL By i &2
2% 4-2 D. kaki Thunb. cv. e 6 — 90 PCA Pistillate flower, staminate flower and com- i = B 7Y
Rk za 4-2 i plete flower,staminate flower has a large a-  Shaanxi, China
Male mount of pollen
plant , ) - WAL FIHEAE  MEAE AL By i 22
g # A D. kaki Thunb. cv. 2n=6x=90 PVNA Pistillate flower, staminate flower, staminate H A
Zenjimaru Japan
flower has a large amount of pollen
?:‘ A D. kaki Thunb. cv. 2n=6x=90 PVNA Staminate flower has a large amount of pol- H A
Shougatsu len Japan
e 1 J7 i 2k 5
MR i D, kaki Thunb. cv, He- o . PUT MR - 5P 5555 O B o 1L P
Female L 2n=6x=90 PCA Pistillate flower only, parthenocarpy seed- . o
plant ishi less Shanxi, China
- . HIFMERE RSP 4, PR S5 SR
=0 2 [l
T‘ IR %t D.' kaki Thunb. cv. 2n=6x=90 PCA Pistillate flower only, middle fruit, partheno- i lﬂp}tﬁ
Ganmaokui carpy Shaanxi, China
= . . P . HIFMERE RS2/ Bl 5~6 KL LRNESRC RN
e b Ef#ii D. kaki Thunb. cv. Yeshi 2n=6x=90 PCA Pistillate flower only,small fruit,5—6 seeds  Zhejiang,China
S ; O FF M o 57 oy 8
Female +4Z % D. f\{akz Thunb. cv. 2n=9r=135 PVA /Tﬁﬂﬂfﬁivqi@/n%j]ﬂ{ H 2=
plant Hiratanenashi Pistillate flower only, parthenocarpy Japan
G & Al * Diospyros L. Jinza- dm—22—30 PCA HIF ML R8N, Fh 720 ERRESK: TR
oshi nT et Pistillate flower only,small fruit,seedless Zhejiang , China
A _ o FUFFIE 2 5K 8 S ) .
WIS D. kaki Thunb. cv. You 2n=6x=90 PCNA Pistillate flower only,big f{ruit, parthenocar- *
hou by Japan
1 PCA. 58 4 VA ; PONA. S8 & fft il s PVAL R SE WA .« « 7. & A0 43 2 b 2 R4 B A5 1R Fh

Note:PCA. Completely astringent persimmon; PCNA. Completely non-astringent persimmon; PVA. Incompletely astringent persimmon.
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%7, Jinzaoshi taxonomy position is unknown,diploid of diospyros.
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Fig. 1

persimmon male plants

Comparison of pollen viability of four
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Fig. 2 Fluorescence observation of cross-compatibility between different combinations

A—F. Female plant (A. Heishi, B. Ganmaokui,C. Youhou,D. Yeshi; E. Hiratanenashii;

F. Jinzaoshi) ;1 —4. Male plant(1. Za 3-2;2. Zenjimaru;3. Za 4-2 ;4. Shougatsu)

The arrows on Al stand for the direction of pollen tube germinate and extension,

The arrows on Bl —B4,C1—C4,F1—F4 stand for the callose on the surface of chapiter
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Table 2 Comparison of fruit setting rate and seed number between different persimmon combinations

JfE#E Male plant( 3 )

a3z 1:%#}1‘ ded2 EA Natural pollination
Za 3-2 Zenjimaru Za 4-2 Shougastu
WS IR R R R R
Female plant  ARH/% I gy FIEC gogae g MOPHC gy MTHC ypse e MOPH
. Seed . Seed . Seed . Seed . Seed
Fruit Fruit Fruit Fruit Fruit
setting number setting number setting number setting number setting number
rates . of rates of rates . of rates . of rates .Of
single single single single single
fruit fruit fruit fruit fruit
M Al Heishi 74. 44 4. 00 68. 89 3.00 66.78 4. 00 55.55 3.00 48. 33 2.00
Tl % Ganmaokui 72.22 3.00 73.33 4. 00 64. 45 3.00 52.22 3.00 43.22 1. 00
B i Yeshi 70.00 4. 00 62.22 3.00 65.55 3.00 51.11 2.00 38.00 0. 80
%G Hiratanenashi 41,78 0. 00 38.68 0. 00 30. 00 0. 00 27.78 0. 00 24. 89 0. 00
4 AAii Jinzaoshi 38. 89 0. 60 30. 00 0. 40 26. 68 0.20 22.22 0.10 15.56 0.10
BH = Youhou 40. 00 0.70 37.78 0. 50 28. 89 0. 30 25.55 0. 20 20.78 0.10
SE-¥g Average 56.22 2.05 50. 48 1.82 47.05 1.75 39.07 1.38 31. 80 0. 67
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MFE 2 AT LFE . e a4, A TEML  43.22%,38.00%.24. 89% ,15. 56 % Fil 20. 78 % , i
PRE AL A S SRR A W S T AR R AL W TTIR AT PR IR R B A5 5
B, AR Ak B A TR R ol 48. 33 %0 B IR R AT I AETE ek B2 by, BT e
15.56 %, F¥{H K 31. 8020 AR AL BRI SR 287 “NFAG” VO AZTET L A A L B I A SRR
Fh P8O B 2. 00, KM 0. 10, F-H4{H K 0. 67, 39k 38.67 % .26.22%,0.00%,29. 34% ,0. 00%
AL, N TRt w7 A R R A PG E R 200 67% . Jo kR S 4 Sk 1000 002,

TVEM . 100. 00% ,0.00% ,100. 00%, 0. 00% FI 100. 00% ,
2.4 WAREZEGEHFRIRPLE LA ey T RN B =S B -~ RNl £ I Sle] I <o 7%

M1 3 Al LU 7 [ AR BOB P O 26 PF R .6 TR 255 5 T S Al ™ 0 4 A A ™ i B PR P 45 5
AP G HE R 2 T A TORE R S T AR O R SR BRI R TR AR VB R T R
RESI A AN AR DA BRI “ A0 " S B ROR P Bk 45 S B4 FR A 77 A R 1 B

Fi7 CCBH AR BT R AR R GRS S PhEEE ST G, AL A A A A AR B A S
245k 100, 00%, 63, 12%.62. 23%,48. 07%, %,
45. 58 % M A1 17T % s E B AN M SAET “BA 7 23 AL fEA T P EERAE T RE,F

CTUEASY CCEP AT COFAZICT AT B A BEHS TR VB AT O AL TC R Rl AR R
B 0. 00% ., 38, 88%, 0. 00%, 26. 65%, BRI AR Je SR R 1 5 AR AT AR P 4 S
0.00% F1 20. 37 %, JCF 5 52 43 5 A 0. 00% . TR B 5 S 1 . R R A Y 2% 58 R
100. 00%,0. 00%,100. 00% . 0. 00 % A1 100. 00% FIE R 45 52 PE E i FE A A2 77 5 20 28 /R R
R T B TR B A7 BAEENEX,
R T 5 A T L BH A I Ak SR R 43 48. 3304,
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Table 3 Comparison of seedless fruit rate between different persimmon combinations and different conduct

FHRIR/ U AR R L]
Seedless fruit rate Bagging and i

co No vitality pollen
non-pollination yp

Femate pant Hebk Male plant(3) ammn EEE TR EER

oz mEa g2 EA o Sl e REEOE e e

Za 32 Zenjimaru Zadz Shougatsu pormanen ‘ratesg fruit rz;t‘e ‘r’atesg fruit ra‘t‘e
B A Heishi 3.78 5.99 6.03 8.98 41.17 0.00 0. 00 38.67 100. 00
+ i % Ganmaokui 5.02 4.98 6.76 9. 04 45.58 38.88 100. 00 26.22 100. 00
B fili Yeshi 5.48 7.12 6.23 9.12 48.07 0. 00 0.00 0.00 0.00
SE#%JC Hiratanenashi  100. 00 100. 00 100. 00 100. 00 100. 00 26. 65 100. 00 29. 34 100. 00
47 A jinzaoshi 28.37 38.77 42.18 47.68 63.12 0.00 0. 00 0. 00 0. 00
fA = Youhou 25.72 29. 24 41.06 43.72 62.23 20. 37 100. 00 20. 67 100. 00

5 BB RISk Z )5 . % B b R M K& 8k

LA & i bk BN A K i BR LSS — &
A 5 R — B A A DO M R bR, B IR R RE SRR L A ORI A Sk A
HEAE B R SEAAR A i Tk 8 & AR N E AEHBLE Knox 7647 J& HL ) i Fh 18] 2% S AT 5 Hh 2 1
A, DAL B TR Y e s m AR EE AR RS T ESh PO AR BV SK AR R TR SR R A6
PRAGAENS A 06 T A TR] ik 5 B P Je IR BE AT 06 . BERR S . 20 L5 0 I P A g A O R R Bk 4B
AWFFEH 4 FhEEKHERR B0 AL Ry A2 05 D DL AR 327 AU SRR ALY L O T R WA 2% 38 R b i R
Fi. N 52, 5300 oW N URRLSF LT, AEE O AL AR R AR AR R AR OO SR
A8. 130 PRI “ 4% 4-27 A TR J1 2 40, 02005 “1E BRI G A7 (22) P TE” (92) K HBAG” (620
A7 /N AR AR A 34,1000 XRBIMIAR  “TIRZA”62) B 7 (62) B F7 (60) REA,
MEPERP T (A AEAS AR08 AFAEZE S . N T iRl sg “#RSF L7 (620 JMIE A 7 (620 (2% 3-27(62) \“JR4-27
Ao ARG T R BB TR 2 S A AR R L HERR Y (6 WACA TEBEFE R A B DL 2 A5 A AR 9
PSR | g O AR R TE M BEA SR 510 5 4 A 6 A5 ACAS 43 531
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