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Effect of Self-Pollination Time on Fruit Set and Seediness of Persimmon
“Nishimurawase’

Kojiro Hasecawa and Akira Krrajiva
Chair of Horticulture, Faculty of Agriculture

Abstract: The experiments were conducted to analyze the effect of self-pollination time, hand
pollinated at 0, 4 and 6 days after blooming time (DAB), on fruit set and seediness in persimmon

‘Nishimurawase’ . ‘Nishimurawase’ 12-year and 3—year old trees were used as seed and pollen
parents.

1. Fruit set of ‘Nishimurawase’ in 0 DAB were higher than in 4 DAB, and the percentages
of seedless fruitin 0 DAB, 4 DABand 6 DAB were 0 %, 21% and 100%, respectively.

2. The percentages of poorly-filled imperfect seed of 0 DAB and 4 DAB were 21% and 19% at
blooming day and at 4 days after blooming time, respectively. The percentages of fruit with more
than 5 perfect seeds of 0 DAB and 4 DAB were 41.2% and 43.5%, respectively. Therefore, it
seemed that in case of seeded fruit, number of seeds per fruit did not affected by self-pollination
time.

3. The poorly-filled imperfect seeds of 0 DAB and 4 DAB were almost similar in their
occurrence ratio to perfect seed and their size each other. While a few percent, perfect seeds of
0 DAB and 4 DAB had abnormal embryo or embryoless.
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1995%E (AR RFZe o PEA R4 &124E4E 2 B L 34EA S BRI L 72, #915cm DR B %2
124E 4R X 0 404, EAMB L V20K FNZER TN, BENICEREBENOEEZD S LD
WEEE NS TR L7z, SH12H L 13RS L B2 25 L, ZhUMofLiasiE L. 124
ARECIE, BIAEY HAWIX & BIAE 4 B2 WX ISR 220K 3D, SFEABTIE, MIELHZH
X & BIAE 6 B SmIR IR 210K TN ENK G5 Lz, PR R A HETE & BAE 2 HIZHRIL
LT EGmE (2°C) L, 5H12H F 213130 (BEXHZHIX) L16H £721217H (B1E4
H#gSmIX) BEO18H £72212190 (BIfE 6 HESHIX) [CEhEh 1 5Ek 2 M Tlfe S AL
U7, EREREETEO 7 AITHICERBERAEL 72,

9 HIMHIZIUEL, BITEMHIX, B4 BRKXB X ORI 6 HEXOBERSH L 2IGERKO
MEA ORENBLETOREBZEERE L. 48, HAARNCERICEET L TWAEF2TE
T eL, BB SwET2AZ2ETEL, Smg DT DAL LTS L
72 IGEHEBOBIEMSH & BAE 4 B R ZHIX OIERSE 40R 50, EAMORIELH &6 H
BEREONERE SRS OICOWTRE, £ ME (BE, HE), #8) 2WEL, BB
HENG—F v — P CREREFRELEZWE Lz, BEITRTE 7Y VBIEER (7 7 TR,
PR —100) T, RAMEZT =N —F)VERAMER (BEEETE, KMA) CTRELL. FHit
WA L4 ORISR ONEREN ST, Al TidehthoEs, [ &S, Ei%
AL $7, SEABORMESH LHE ARSHRONEREDOAZHERKIIZNTLORE
X, g, EBX, EXZ#EELL.

& ES
PR OREEE, BTEMEIZB W TRSR EREI L DICHBTHABTH Y, MIE4HET

FAEFIIEEICES L TWS b OORBIZHEAGTH > 7245, FIAL 4 HEROMAE THBEO A
AL TV A ELHY, BIE 6 R TIRERLAEHEALDIIPMICBEIILBL Tz (Fig. 1).

Fig. 1. Different aspects in female
flowers of persimmon ‘Nishimu-
iil!}llll\ilﬂ]tllll rawase’ from blooming day to 6
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days after blooming day. A:
Female flowers at blooming day
(left, flowers with yellow flower
organs) and 4 days after bloom-
ing day (right, flowers with
vellow stigmas and light brown
. petals). B: Female flowers at
5 { blooming day (left, flowers with
2. | yellow flower organs), 4 days
after blooming day (center, flow-
ers with light brown stigmas and
||”I|f petals) and 6 days after blooming
; day (right, flowers with brown
stigmas and petals).
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‘@ﬁ%é’waﬁﬁﬁmﬁwf,%ﬁ4B&@%%BM%E%E%%BKm&T%%gﬁﬁ<,ﬂ
B REN21 %A LTz (Table 1). IH 1T HIER OB HZHEEICBWT, T2 T15 2|
DRETIIREBBMEORNOBIESHET OB 5 52 0N, RASEOESERELIER S
T, HABSEPRIMIC L2 T TB ST, S5 MU LEORETRADBBEAE ALK
B I, BARBUESRASTAICHEATH (Fig. 2). BfE 6 HESHEX CIZARFREITI L L,
REIZELLTBLT, RAOBIITEERINT, BASKPEARE SN TCH L2 - 7 (Fig.
3, Table 2). FEM HIZHARTHE 4 HESHXOINERETIZREAARRART, FTFHITR
R olzh, HIL4BRSHEOEBTREL2BROIERTFRZTOTEHHE IR G L BT
WX DZEEIE R o7 (Table 2). BMELHEB IO 4 BRIHROEHTREIIIELHT
D AERERE, DEEMF 1 HARE L L OARZHEERD A 5Nn7 (Figd). BEEXSH B X OBIE 4
HEZHXOTEEEFIIEEARFIN S CEFESCTIRY 6 %HE L BROBTFRZREN
49% L 21%H b7z (Fig. 5, Table 3). BIfEYSH & BITE 4 HBRZHIXIZBWT, ResflTodh
5REDEIGITNTNET0%BETH ) (Table 4), AEEHFRERIIVTNL20%BETDH -
7z (Table 5). AEFREICBVTE, REETFASHEULOREOHSIIBELAIIHEKX T
412%, BfE 4 HRZHIX TIE 435%TH Y, WX DOEZVRH o7 (Table 6). ‘TEHEAE" T,
PATEY H WX & BIAE 4 HEZH X OZHHPOENIZEDL 5F, 6~10mg B L F11~30mg D/
SRAEERT DRGNS o7z (Table 7). BIESH LB 4 HESHBORELB IO X X2
EEN LR, AEEEFOEBSITEEMET D 2 %IEETH -7 (Table 8). EABIZBIT 5 BITEY
HEBIE6 HERZHXICAS N NEREORN TR IIIRX XDOERIEI A -7 (Table 9).
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Fig. 2. Peel colouring and transverse section of fruits with 2 perfect
seeds (left), 5 perfect seeds (center) and 8 perfect seeds (right)
of persimmon  ‘Nishimurawase’ in harvest season (11 Sep. 1995).
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Fig. 3. Transverse section of persimmon ‘Nishimurawase' fruit from self
pollinated at blooming day (left — 6 perfect seeds and 1 imperfect seed) and self
pollinated at 6 days after blooming time (right — no seed) in harvest season (11

Sep. 1995)

U J O qa s
i!i%i;i%Iigmtwit‘imwl%:m}tm;u1i;Iuigmsgnil*lmpm\llnlum1[|mpm]n||g|nmmplnit«||;|m%1mwnllmmu
! !

a 12 13 14

uulsnl‘miiuutna‘i

° ' 2 3 < s & 7 E s 0 15 W {l

Fig. 4. Perfect (P) and imperfect (I) seeds and unfertilized (U)
ovules of persimmon ‘Nishimurawase' self-pollinated at blooming day
(left) and 4 days after blooming time (right) in harvest season (11

Sep. 1995).
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Fig. 5. Normal embryo seeds (left) and abnormal embryo
seeds (center) and embryoless seeds (right) of persimmon
‘Nishimurawase' self-pollinated at blooming day in harvest

season (11 Sep.1995).
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Table 1. Effect of self-pollination time on fruit set and percent of seeded
fruit in ‘Nishimurawase’

Time of Fruit set seeded fruit
pollination (%) (%)
after blooming
0 day 83.3 100.0
4 days 60.0 79.3
Significance® * -

* % indicates at=p0.05 by t-test (n=20).

Table 2. Effect of self-pollination time on fruit size, fruit quality and seed number in ‘Nishimurawase’

Tree age Time of Color chart’ Fruit Flesh Soluble No. of seed
(years) pollination value Weight Diameter Length firmness  solids Perfect Imperfect Total

after blooming Fruit apex (g) (mm) (mm)  (kg/cm?) (%)

12 0 day 463 134.9 68.1 47.1 3.8 15.1 424 112 535

12 4 days 403(443)* 1391(1413) 687(690) 469(47.1)  33(33) 146(146)  338(426) 079(1.00)  417(526)
Significance® * (ns) ns(ns)  ns(ns)  ns(ns) * (%) ns(ns) * (ns) ns(ns) % * (ns)

3 0 day 432 1325 68.4 477 32 145 418 1.55 5.73
6 days 273 103.0 63.1 434 31 17.2¥ 0 0 0
Significance” * %k 3k * %k ok * % % * %k 3k ns * %k % * %k 3k * %k % * %k 3k

*Color chart value for Japanese persimmon.
*Means of seeded fruits (n=32).

‘ns,"and™ indicate nonsignificant, significant at p=0.05 and p=0.01 by t-test, respectively (n=40).
“Values no removed astringency.

‘ns and ™ indicate nonsignificant, significant at p=0001 by t-test, respectively (n=15).

Table 3. Effect of self-pollination time on percentage of embryoless seeds of
‘Nishimurawase' (Harvest season)

Time of Normal Abnomal Embryoless Total
pollination embryo embryo seed
after blooming (%) (%) (%) (%)
0 day 88.8 6.3 49 100
4 days 91.8 6.1 2.1 100

Table 4. Effect of self-pollination time on occurrence of fruit with imperfect seed
of ‘Nishimurawase’

Time of Percent of seeded fruit
pollination Imperfect and Perfect seed
after blooming perfect seed only
0 day 70.6 294

4 days 69.6 304
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Table 5. Effect of self-pollination time on occurrence of imperfect seed of

‘Nishimurawase'
Time of Percent of seed
pollination Perfect Imperfect
after blooming
0 day 79.1 20.9
4 days 81.1 18.9

Table 6. Distribution (%) of fruit with different number of perfect seeds from self-pollination at 0 and 4
days after full bloom in ‘Nishimurawase'

Time of Number of perfect seed per fruit(%)
pollination 1 2 3 4 5 6 7 8 1-4 5-38
after blooming
0 day 59 118 206 206 118 176 88 29 58.8 412
4 days 44 130 217 174 217 44 130 44 56.5 435

Table 7. Effect of self-pollination time on range of imperfect seed weight of ‘Nishimurawase’

Time of Range of imperfect seed weight (%)
pollination 6— 10mg 11-30mg 31-50mg 51-100mg 101 150mg
after blooming
0 day 474 342 13.2 5.3 0.0
4 days 30.0 55.0 15.0 0.0 0.0

Table 8. Effect of self-pollination time on seed size in ‘Nishimurawase’

Seed type Time of No. of Weight Width Length Thickness
pollination seed (mg) (mm) (mm) (mm)
after blooming
Perfect 0 day 144 890.9 12.12 19.00 591
4 day 98 821.2 11.46 18.81 575
Significance’ * %k % % %k % ns ns
Imperfect 0 day 39 18.1 377 8.16 0.74
4 day 30 19.9 391 8.82 0.79
Significance’ ns ns ns ns

“ns and * % * indicate nonsignificant and p=0.001 by t-test, respectively.

Table 9. Effect of self-pollination time on unfertilized ovule size in ‘Nishimurawase’

Time of No. of Weight Width Length Thickness
pollination unferfilized (mg) (mm) (mm) (mm)
after blooming ovule
0 day 12 208 1.84 3.33 0.33
6 day 26 1.92 1.80 312 0.34
Significance” ns ns ns ns

“ ns indicates nonsignificant.
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BT T, CHESER, CTAMRVAE B LU CREET ofthE  WHEA CAIZHT A

E12KD,1993,94 WA L HITHEITE, EHTRIZL L, ZLOETFIEE IR, 2O Ehb,
TERRAE BRI, BREEERZH O LEZ NI L e T2, BIHRY T
&, THEBEAE OHRZH TEATEEFIMEOZHIX L )RS L BE L, 22T 5 ML
FORFEOHED RN ZHEITHARTRRET L2y dx7 KRBT, TANEE ©
HRZWICBITAHAELH LB 4 HBESHEOBREREBFRRLLEKL, F7-, BHite Az
BXOETHEEZHS ML LD & L.

ABERE TROMSREIL, FAES B ZHED83%IZLRT, B 4 HEZHX TId60% L& <,
PHERE DB M FREBAFEY HZH X TL00%TH - 720123t LT, B 4 HESHKX T1379.3%
Tdh (Table 1), W4 BESHX TIEREYLHZHXICLNT, SRR FETREESZLE
N20% BN IRL o 72 Z LN E oz, TOZ R TENEA 12BITAEE 4 HESHEKX
T, BTFPEERINBVRENSEL Lot DIl EREPET -2 50, B4 HED
METETIEZ D 4 EIRBEOHELZHOREZF 2 hoTw-LEES N, BIE6 HBROAR
SHEXTIEETRIIEL L, PERERLAAON o722 00, BIE 6 HERES Tt
DRI ZHEEN 2L TnztE LN

FTE 4 HERZH X OWEREIZSMICHEL B ZHRICHRTREASRPPRAT, BT M
o l2h, AREFRIZFOMB TR 4 DB ERIELHIRIX L DIBREEDREEE L UM
FRDEEIZ%R  (Table 2), EBHETEOBAERIECOLNRLE S, 2 KIEICESE 70
BELMETHLEEZON. AHFRIIBVT, REBETFHS5 ~ S HOREDESIZEEYH
ERTEAHBOHRZHE TENEN412% L 435%, BT HOFWETIEZ N FN 4958 492
THY, TERBTZT2ETE AREEETHIREL V) REOASIIEMELUA LB 4 HED
HEZHXTENEN294% £ 304% THh o7z (Table 4). TRALDOZ L Xy, BEAESH L EE4H
BEXMXDAEMTFRIIBU BT EEEEOZERE IRV EEZ ON. Thbb, B4 HBIE
XTiE, HEICZBOEIEL S OMETH IR Y HZHXICHRT, BT ERBEZSS v
ZEDIRIR ST,

R ICBWT, AHEBEA BREHBROAREFRIIBIZRSHETES ~ Mo RE0H &
WI19934E £ 1994 SETENZEN6I% ET2%, BT EDOFHMETIEZNEN 493E513ThH - 7> =
EX G, ARETOMIEY H WX O T EAREA1993% £ 1994 12 BT 2 HRSHEIZHAT
BN LD PN R B, B ICBI 19934 L1994 EDOHRZHTIX, TIHEBEA OMIEDR
TELHAS 3 HOBMBIC TEHEA 1 EERTAREAROFETCATEZR2FoTwa. L7
DoT, REBOKRTEARUMAELHOEBRZHABE L HESS 3 A% oMo AR S
CHANTHETEEDGEL 20 E 2005, &EY 3THRBICBWT, WSl E5Ht =4
DFAE 2 HAIA 5FAE 5 B TCOMMIZZR 217, BREOEHETROMEABEIEYSH, 10
%JE%@S%@T%ﬂ%hMLSM,$l0m4&,@&AEW&T%U,%R3B%TM&
PIAE S HEETIR242L KT L2 i L T b, KB CORELMFRARIZEEY HSHK &
PATE 4 HRZBIX TEN21209% L189%TdH Y (Table 5), Fi TR L7219934 & 1994 £
REMX (FELH2 S 3 HE TOMMICEN) ORELMETH4EK184% L 161% I T 2 %5
E%#ot.:n%wﬁ%#%,%%%B#%%%4H%if@%%ﬂﬁﬁé%%?%nd,K%
ST ORERBEICKE RERITI VA, FIEL HED S 3 B0 EHEZHEEY OS82
TS DRENC BAL B 2D TRELEZOND. ZONIISERIEILETH .
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AXOMET AL 4 Bl O HBREDEFSL, BAELH2S 4 HRBEEZHEREIPEL, 20
HOHEAAT AT LITIUIZHRED S 0, FIELHOMIEIZIERH L, HEIZER THNLT
BY, SHEDIRIBVEINTVSY, LaL, BERHEETERE QSRR TFRAE
EDBRIZOVWTOFELWIARIZTbIL Ty, IR E B0 TR EEICEENEL S
ERE LT, FICHERFICBT2BETOZIHZTANOES SORESEZ OIS, MIE4H
[ZHART, L1 BT 2 HBEOMIEDO LR OM S BE L HEOGIIREL? S, Sh2iT A
NRBRATH -7 THEEIREZZONA, EICHEIERCBITAMTVWOHAREEDENIEZ BN
. @S 3 HREREAE ORBORKMIIFMLLHETHY, REREORERDNL, THH
B OFfEEOZREITRGZEEORIT 6 HMiigLEzoNb LB XTWa, FiEMHE1. 2H
BCTEREREOBENT TICHMESN TS, T L-EFSEEORMRILL, AEai
T AHEDSHET VW ORBEEOEWTELRLLTHEELZEZONSL. — T, AEEEFO
RAEFIHHOENCER LT ARWITREEDZEZ ONE. AT FORERIIMEOENIZ L
DERAESTWAI LR, THNEAE LBV THERBOBECI L D AELEFORERPELDL
EHS Y, BEMERIZLZDONE LAY, IRLDEIZOVWT, SHREAVPLETH 5.

IHER O AR SE SR T O _THY, BN HZHX TIlx100mg LT TH D, Bk 4 HEZHX T
50mg DLFO/NE L THEEDOEOAELMET Th o 72 (Table 6). ThHDMSRATERTFI, 5
LHEF IR THEFORBOBHERLA 5 THY (Fig. 2), RRAD Y ¥ = VO AELER
CBWTIEARIIELBDEEZ LN, AREHEEHRTIZA4mg LT TH - 72, RN TH 6
~10mg O/ b DA, BEYHZHEX B L ORI 4 HEZRIX TENEN4TE L U30%A LN
72 (Table 6). AMAEL D, TEFFEA OREYEZHXIEHE 4 BERZHKIZHETRNZA
LT ORENE b EEZ SN, BHSY X ANEAE oMol XORILIIE3 D
DE A TORBGEEDPBEEIN, £~ 4 7ERAELHORREFICHEK T 2EETRE, H20
54 TSR HOBENORAMSENBOSNT 2, BIRIEELZD, F=0F 1 T3ddH
BREERE L RIS R EALEZEI LB L2t HELTwA. £=05 4 7OMILM
BAGBL LTI A0 HURBICEFCREL TV 2B ToR»o8ELEEZRL T
5. KFEHEO HHREE OGRS ISl F-REZ0s 4 TEEZLN, TNHDON
LAY OHARERX TRREL R RRICOWTESHRF P LETH S, L1 dH
N, BRI CTEMRAE ORREETES L, BeETHEE SO TCRERORBRAREZEKT &
HBDID, HWHEL 0L RETEELSED THBENAZEMETRESD Ve Z VT
FEA OBEERMICANTSHE2TALEND L. &P, “EHZHIILI), BFERFRILIZL
LEZONAHDT, TUHEA OBERDH MG L A A LS ek T, SRFE3EMmICH
BE4hZ L HESNS.

FHEA BRIHREOREHETIIBNWT, BREE L BN T2519934 T 3% & 5%, 1994 5T
5050 A% ML 72 R HEY CHE LA, AHREO, BENABIUMIEL HEZHEXICE
WL REIEA 6 %R OERE T2 ~5%IH L TH Y (Fig. 5 Table 3), SFRMIZIEE &
PR OEATET TLHRORESSHERNOECICED LTI —HEBT230LER DL
D, KEY BXO CEILKES 2 Uofho ikl Td BERRCEREFOREITHOON TS
DY, ZORFEERIIOVWTORE D SHLETDHS.
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A% CTNEREA 2HAL, BEOYH, 4HEB LU 6 HEICHRSH 2TV, SHEHOE
WEKEB I UORHTERE OBRICOWTRELZ.

L WM BEAE ORELSHOBRTH CIIEREBELZE, BETREN L7455, B4 %
THRTIAERFIIETL, BETREEI2I%AON:. BIE6 ABRZHE TIRRTNTHRET 3%
Tho.

2. PEEHETFORERIMELHBIP4AHBROHARZHRER TENEN21%E19%TH Y, 18
B2 ) EEEFHD 5 U LOREDEIGIIFMELHB L4 BROHRZHE TEFRLEN 412%
£ 435%THY), ARETREICBIABTEAICIIEIELUE L 4 HEOARIHR TOER T W
EEZ bR

3. TUMEAE OAEEEFDIIL AL, THHPOEVIIA2LLFIELLT, EXHHEN
MFCThol:. WHEBEE OREFETTLIHEBHORECIIIIDLLT, MIEET B X CRETME
FASHIA L 7=,

-7 F A% THEA, SRBTHR FELET, HEDHEY
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