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Relationship between Seed Distribution and
Seed Size with Fruit Development in Japanese Persimmon

Kojiro Hasscawa
Chair of Horticulture, Faculty of Agriculture

Abstract: The relationships between seed distribution and seed size in Japanese persimmon
cvs. Fuyu, Jiro and Saijo were investigated from 30 days after full bloom to harvest
time. The occurrence of embryoless seed and abnormal embryo seed in those 3 cultivars
were also investigated.

1. The values of seed fresh weight were the highest in cv. Saijo, and then in cv. Fuyu,
and the lowest in cv. Jiro at 60 and 90 days after full bloom and harvest time,
respectively.

2. There were little differences in the values of seed length, width, thickness, width per
length and thickness per length in three cultivars between at 90 days after full bloom and
harvest time.

3. The patterns of seed distribution in fruit were classified into three types, that is,
Type 1; the seed was adjoining seedless locules on both sides, Type 2; the seed was
adjoining seeded and seedless locules on each side and Type 3; the seed was adjoining seeded
locules on both sides. In all sampled fruit and in the fruit containing three to five seeds
with same seed number of 8 cultivars from 60 days after full bloom to harvest time, the
higher the frequency of adjoining between seeded locules was, the lower the value of seed
thickness and thickness per length were. In the cultivar of Fuyu which have a short
triangular shape of seeds, the higher the frequency of adjoining between seeded locules was,
the longer the value of the seed length was. In the cultivar of Saijo which have a long
shape of seed, the higher the frequency of adjoining between seeded locules was, the larger
the value of seed width per length was. Therefore, in the case of comparison of seed
thickness between persimmon cultivars in developing and mature fruits, the degree of
seeded locules which adjoin the seed should be under consideration.

4. 1In spite of each sampling date and the types of adjoining seeded locules, cvs. Jiro,
Saijo and Fuyu had seeds with no embryo and abnormal embryo which was deformity and
without cotyledon or hypocotyl. The occurrence of these seeds was greater in cv. Jiro than

in other cultivars.



2 BARFHNREME #4465 (19978) B %

L

]

AFDEFORZIFHETFOES, B ESXBLUEBEITEIN, REHOBESEEIShTY
BU. A+ BEIERLENLE LCEE 8 HOTFHAHERICETIL TV 5, BIHE KD,
L bEETOA - = TEAHEICBET 28811, FEHOBTORESMHECHELAL,
FORBEHSIHSNE L bEL NS, 1+ OBTHROBERSBHTRLE 2500,
BOETOMRL LT BE 0> 55ETHERORESC L - THETES | ~8 H0h
BTRASRLNG. A Ty + 9 B>\ THRAROETO TR TOAHOE VI £,
BT OES FETHHEICHKES 2 328, Bs /BSOSy, BTFOES 80k
SEMEALT BT L EREL, EEIETCREBBTOFET 50 LR L. ABETH
WE . W BXU CFE 3EBIOLCREOREEAI S ETOAHOE N LT
DK E S & OB b Ul AT, REEET O HBIRI > L CHET 5.

HEBLUFE

199U ICARE S F BIGO, 10FED B 3AKE ‘R 5 ABIUR0EED R 5A
ErnEER L, WTho SRS B HoWIImPINOME I d 2 KEHVE  SH
& IRER oW TIEBIR30,60,90, 120 H ik B & OERBEIZ, FESRY 1Ko W CIRISEIN 60,900
BB LIURBEOEORE0E - - ABTFRAME L ( “BEEF . 6 H13A8, 7H13H, 8 A
13H, 9 RA128H, 10H228, “kEF ; 6 B10H, 7 H10H, 8 A9H, 9H9H, 10H19H, ‘7§
& ; TAI5H, 8H14H, 9A21RH). BHRLAREI- Wk, BEFHES BHEOBE (B
BLEROEHBETERR) BLURBERELL. BFEo0Tild, ARNKEESARZXOBET
GEafE¥) LREa%2 L TESOBHVARNICREOARELEET (RELEP) KXAL, zh
FNOREREL., 1 RENOBTONHB L UBTH GEABTIRE) 2E—0 b0icKs
L, BFELZAER BTOR BSBIUVESZEAETNT VI L+ » ) -2V THEL -
/o, (BFOR/RES) X10BLY (BTORES /BEX) X100HE2EH L. BB, AFEE
THROTESOBD THLVATZLEFRINCKY, BFRcRE»Eh -7 BENOSHOF
ZFHICBT 2EFONHORVE, MOTECELNSVIESE 1, FOTZETHs 284
Z2, MAOFZLEF2H2846%3 ERHL, BTFOAME O CBFRSR—0BTF I &I1c
BToRZSZH L, BTESIUBETONHREBTFORS S LOBBRERI L. SRR
WT, BTOaM, BTHESOCIRELRHEK (X)) &L, BFoES, 1§ BS, B, &
S/RE, B/ RIOBEREHWEHK (Y) & LABE&0MEBREEER L, XBEROZ(LL1E
TORZSOERTH 5 Y I RIZTHERE, AEEOFELRE L. 1B, BTEMEL T,
MOER, BORELZBERE FERKEETIBETORYE (B 0ES (FELTERE 25D
Bk 2AELL. B8, W o0 TRE, BNICHEBETOHZORED SN L BT O R
DHE, BEI-OVTHHEELL.



HESETONMGEBTORE S & OBIKRERID

-

A+ REOEH!

UO $9[NJ0[ SSepass. pue papees Juruto[pe

"HS FUBOIN

"SOPIS Y30Q U0 SI[MOO] pepess Sututo{pe pesg ¢ g "opis yowe
Poag © g ‘S9pPTS Y30q UO $8[MOO] sse[pess Jutulofps pesg ¢ T : ¢ pue g1 odAT, JO en[BA UBSN

*T 9lqB], SB sweg ,
01°0F07'e1 6¢°0F0°€c 807097 80°0F1£9 ST0F 9722 TT°0F29°2T 692F9°88ET 90°0FSLT g8l 1g "1deg
¢T'00L°01 S80F1%e 66°0F097 0107896 LT'0F9¥'52 0T°0F29'11 0°12F09LTT 90°0F88'T 661 ¥ any
- 9% 0F6'¥¢ 82'0F8'9% G0 0F88Y 60°0F¥9'61 G0'0FLT6 6'G F669% 90°0F08'T jad ST 4mp ofreg
80°0FEG' 1T ¥8'0F0'68 €8°0F7'¢e8 800659 80°0F48°91 LO0FS0FT 0°31¥8£°9%6 90°0F320¢ 991 61 PO
TT°0F88°0T £7'0F8'88 v 0FS'v8 L00F62°9 L00F 9191 60°0706'6T T'9T+8°006 G0°0F 66T ¥02 6 - radeg
60°0F70°01 E80FS¥E £6°0FT1'8L 90°0+66'S LO'0F L1321 LO0FLYET STIF9LGL G0°0FST'g 608 g any
- ¥2'0F0'9¢ 68078 LL £0°0F8LY 90°0+08°¢T S0°0F¥2 01 TV FV8ve G0°0F L1078 208 01" Amup
- 08 0F 667 LY OFT L9 G0 0F LT 7008079 €0°0F90Y 70 FEe 6003408 802 QT _®unp oJIp
BOOFTF 1T G80FL'¥8 8 0F & 0L 90'0F 189 80°0F06'6T LO0FL67ET 6 CTFETI6TT G0°0F4T8 66T GG .10
60°0T¥8° 11 Se0FL98 0807614 90°0FT8 L L0°05:89'61 LOOFYTYT GETF9'€3eT 90°0%107¢ 991 3T ydeg
LO'0F05°0T 0803678 ¥2' 080 S0°05-6479 LO0F8Y'61 90°0F6L°61 60T1F3°€501 G0'0FETT L61 gL 3oy
- V2 0F8'18 86 0F6°29 g00F L8V G0'0F6¥'ST 6003896 6'€ F¥¥ee G0°0560'¢ 008 g1 ~Amp
M 9105887 82°0F¥'29 1007961 ¥0'03€89 €00F92Y 60 FSUT Y0'0F 622 86¢ gl eunp ndng
uE) OAIqUID juuig Wi i1 3
on mﬁm@ m%oowww s wzmoHX T mmmﬁm oVH MQW ¢ ﬁv MSV uonnqLsTp pees Jo 918 IBATN
JO. YLSUSTT  [ousT /SSepu],  YISUeT /YIPIM O, YIous] WIPTM TUSIOM (Poes Jo edA], zequimu [ejo], el z nmy
pesg
olIBg pu® oJip ‘ndn, 'sao uowrwtsied ut juewdoTeAdp INIJ UYIIM OZIS Pess Jo 'so8ury) -garqe],
. HS FUBS
00T X . (Y389l YIMIy SIegeweIp HNIL)
'SYNIF POpess (G WOJJ sejwreg ,
£0°0F90°0 02°03-99% L'0FL S8 §'0F879 E0F6'78 6 TF0LIT 1g 1deg
¥0'0-F0T°0 €2°0F8LT LO0F678 ¥03¥°28 COFETY 80+¢€'¢9 ¥1 3y
60°0F05°0 16°0388'% LOFT98 £0F6 TV 603098 70F0ze ST 4mp ofreg
IT0F2TT 0807088 80FEGPT 7'0F6€es §0F9LL 66767002 61 - "0
0T'03-0%°0 02°0F80% 9'0F9971 GOFTHY 20F979 £ 1F6'811 g adeg
G0°0F3T°0 LEOFOTY 90FGGHT ¢0Fgay S0FV19 STIFLTOT 6 Ay
700010 66 0FF0Y LOFL6ET 70F9'¢e E0FL6¥ OFT¥S 0T  4mp
¢I'0F9v 0 CC0FITY LOFT6TT 50F87e 6 0FL 92 Z0F00T 01 sunp oJip
£0°0F7%0°0 LT 0F¥8'¢ 6'0F6€ET ¥0F+988 G0FE8L Gy FLGTE %¢ PO
2005300 L3008 0'1F49821 VO0F0'67 £0F679 L1Fev1T g1 deg
£0°0F70°0 SE0F¥6e L'0F663T §0FG LV £0F764 ¢ 1FE001 g1 8ny
G0°050T°0 L3 0F00Y L0FgeeT 20Fgae CO0F0LY LOFE8Y g1 Amp
S0°0F21°0 18°0F91°S SO0F¥ 61T 20F3'2¢C 20FS59C xG0FS6 g1 eunp ndng
1IN JO (um) () (8)
j00jaeduy 199]10J Xaput yp8ue JI9joWRY(] 1y3te a1e(] ABATIRN
pees Jjo "ON (edeyg 1IN,

olreg pue oarp ‘nényg 'sa0 uowwisied ut juewrdo[essp Jrnay Yitm 9zIS JInay Jo seSuBy) - o[qe],



y | mRCRERWAHS BeE (9TH B ¥
# R

HESREOREORT I SIEETROKRE B LUBFHETable 1. 127k Uiz, #BA30,60,
90120 B85 L OB O RE L, B T9.5, 48.3, 100.2, 114.2, 215.7g TH D, ‘KE® T
1£10.0, 54.1, 101.7, 118.9, 200.9gTH b, ‘Pig DBA60, 90 H#& s & OB O RE1332.0,
63.3, 117.08Tdk - 7. HIH, BEIMEIS0AKD S60HBICA T THEME, 60HKL» S5I0HRIT
BT EREML-, EE OREW CWEY AT, HE0E~120 HETREPP/NE -
s, W TIROOKREDL - BECEBENH LY PA oRER EF & KR K
NRTPNEHEORTH -1, BE & WE IEEIREID bRED 7. REOLE
HHEAE L BT BR TI3~6.2MH, P T2T~29@THYD, MmEOATELET
30 ERTR E DD 5 1. KEP ORETFEEREE 120H%E TI34.0~ 4.2 THh - 7o s, I
it 3.3ME Ry, RESBETHY LIEIEML .

HEDEE IS #+ 3 NBOBTOAE S %Table 2. WRLK., v+ 3REOFETOIR £
B LOE S IIME30H%D 6 Bb SMWEIHE O 8 Hichd TofiicE LKL, 8 AL
OEE ORI/ h - 7o, #5EH30,60,90,120H#% B L Ok BB OBTEE, ‘EF TS5,
354.4, 1053.2, 1223.6, 1191.3 mgTH v, KEY TI223.3, 348.4, 757.6, 900.8, 955.3mgTH Y,
FL OiERIC0, BB L URBEIGORE T EI$465.9, 1176.0 3 L 1F1388.6mgTH » 7z HlIb,
HEHHOEVEr b 5T PR OBTESROREXL, K0T ‘BF , RE Th-i.
Fi OETRE!, BFo (E/EX) x100@EE/Ns<, MOWETFORETH 7. 3%
BOBTOEXOMIE, HE0H® TRERNL - 205, Ty BF ., W , 7%
OIFTARE D - 1=, EEHHOBVICO»b LT, (BEE /EX) X100ER EF & R
CHAT iR NS bot, BE KOLWTETRS MOMMOHROREOFE LT, B
T ONGEDOR IS BT OWEOL L ATFig. 1. WWhili »+ 3 RBORERBHEIETD
A LT S I EFOKRE S L 0% 4Table 3. kL. iWB60H%D 7 AUKROE
FOESEIGBVENLBTONGOBRVICE > TRB Y, TEMTETIMHEELICERT 25E
PHINT 2138 (il —2-3), BFORESBLU (Ba/EX) x100DE/NE <1 7.

Fig.1. Types of seed distribution in persimmon fruit, in case of five seed per cv. Fuyu fruit at
90 days after full bloom. In figure, type 1 shows a seed adjoining seedless locules on
both sides, type 2(2-1,2-2) shows a seed adjoining seeded and seedless locules on each
side and type 3 shows a seed adjoining seeded locules on both sides.

The left one in the figure shows the seed shape from top side of fruit. The differences
of the seed thickness per width in types was shown obviously. The right seeds in. the
figure show the show the seed shapes from plane side of seed of type 1, 2(2-1,2-2) and
3.
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Fig.2. Relationship between seed distribution and seed thickness(a), length(b) and seed
thickness per seed length(c) from three to five seeds per fruit of persimmon cv. Fuyu at
June-October.
O:Seed adjoining seedless locules on both sides.
[1:Seed adjoining seeded and seedless locules on each side
®:Sced adjoining seeded locules on both sides.
Different letters within a group of seed distribution in each same seeds indicate a
significant difference by Duncan’s multiple range test at 5% level.
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Fig.3. Normal embryo seed(left in figure), abnormal embryo seed (center in figure) and
embryoless seed(right in figure) of persimmon cv. Jiro at 70 days after full bloom.

Table4. Relationship of seed distribution to the length of embryo and the percentages of seed
with embryoless and abnormal embryo in persimmon fruit cvs. Fuyu, Jiro and Saijo

Cultivar® Date Distribution” Length of Embryoless Abnormal
ivar

i of seed embryo (mm) %) embryo(%)

Fuyu Aug.13 1 10.8 a~ 2.6 0.0

2 105 a 2.2 2.2

3 104 a 4.6 0.0

Sept.12 1 12.1 a 2.3 0.0

2 11.7 a 6.0 1.5

3 11.8 a 1.9 0.0

Oct.22 1 116 a 5.4 0.0

2 11.4 a 4.4 2.2

3 114 a 4.6 0.0

Jiro Aug. 9 1 10.1 a 14.0 7.0

2 10.1 a 11.1 12.2

3 9.9 a 13.3 12.0

Sept. 9 1 10.3 a 25.5 5.5

2 10.6 a 12.9 3.2

3 10.8 a 9.4 3.8

Oct.19 1 114 a 13.3 6.7

2 11.0 a 14.3 71

3 114 a 16.7 0.0

Saijo Aug.14 1 105 a 14.9 2.1

2 10.8 a 11.3 3.2

3 10.8 a 6.7 6.7

Sept.21 1 12.5 a 20.8 0.0

2 12.6 a 8.3 1.7

3 11951 0.0 0.0

* Same as Table 1,
7 Same as Table 3.
* Same as Table 3.



[0A8] 94170 1B JUBOINIUSIS % x %  [9AS] 95 [ 9% JUBOIFIUSIS 1k x  [AS] 96 G 1B JUBOIUSIS 4 ‘JUBOFIUSIS-UON : SU
'SOPIS Y30Q UO S9[Mo0] pepess Sururolpe pasg : ¢ ‘OPIS UIBe UO SI[MOO[. SSI[PIBS PUB Papess SuIo[pe pesg : 7 ‘sepis [joq U0 Seioo] Sse[pess Suiutolpe peeg : |
‘1 e[qB], Se sweg ,

2

B

HRSENDTZEE 5468 (199740)

=1

=g

SUGHH'0— SUG90'0— Su(z0°0 SupgT'Q SUugg0'0 SU.80°0 geT 0°L1T  %S1—001 1z "3deg
* %8670~ SuQ90'0 * ¥ g¥e0— SU980"0— SUgZ0'0— SUTy('Q 68T £'e9 9L —0S (8) yI Sny
* V610~ SU80°0— SUQLO0~ * * x162°0 SugyT' o SUGer'g ¥¥1 0z g —1T ySea ymag g7 Amp ofreg
SUpH0— SUQET'0 SUgET'0  * * x9PE°0  *k x *§BLQ  * * *G6EQ €91 6°00c §L2—091 61 120
Sugp10— SUpTT0— SUQEH'0  * * xE§PE0 *Ly1°0 Supzi’o 102 6811 8E1—601 g 1deg
SUQ80°0— *BET°0— SUQOT'0  * * * 6070 * % 2T18°0 * %2180 80z . L'T0T 631—98 g ‘3ny
* % *6Y60— SU9L00— *IGT°0 % # *x01G0  # * #91¥0  * **¥[G0 g0 %6 ¥9 —8F (3 01 4mp
SU9Z1°0—~ SUQeT’0 SUTET') % * *GAE'0  * * x69F'0  * * * [5G0 112 00T %1 —8 1ySem 1mdy Q  sunp oIty
* VP10~ suQp0’0 SUQOO'0  * * *PLE0 ok x x967°0  * *x x(pZ0 761 L'S1¢  v62—091 26 10
Sugg0 0 — *79T°0— SuLg0'0  * * *GGE0 SUp0T°0 * *6¥6°0 891 ZYIT ¥e1—-¥6 g1 "1deg
SUgI00— Sup0 0— Suggo’0  * * *9%g°0 * %7610  * x *ELg0 161 00T LT1—!8 g1 By
SUpIT'0 SUgeT’0 * % % /82°0 ¢k xPEE0 ok k kOGP0 * * * 1970 861 €8y 85 —0F (3) g1 Amp
* % %3120 Sugz0'0 ok xZLY0 % ok % 9FL0  * k kBTL0  * % % L9L°0 862 g6 YL —4 1ySem Jmaf g[ sunp néng
* % % 687 0— SupgT’0 * %k * 797 0— SUGTH0— Sugot'Q *G8T°0— ee1 L't 9—1 13 1deg
* % %967 0— * *66%°0 * % %698°0— * * *x887°0— SUEZ0'0  * * *EEG0— 681 8% L=1 yI Sny
* % % 99V 0— SUP60'0—  * * * G0G'0— SUEG0'0— SUPTIQ— * * *Zhp0— ad! 62 9—1 pess Jo 'oN §f Anp ofreg
* *6V20— * % ¥69¢°0—  * * *058°0— SULB0'0— * * *69¢°0— * * *.080— €91 £e 8—1 61 10
SUgOT 0— SUgH(y0— *LyT0— SUTQT0— SUTQT 0~ SUGeT'0— 102 [\54 82 6 "1deg
* %8080~ * *g81°0— *gLT0— SU9G0'0 SUgOT'0— Sug900— 807 [ 8—T1 6 any
* % % /88°0— SUBTO0—  * * * 6350~ * LST0— *G9T°0— * x *T08°0— 202 (14 L—1 01 A4mp
* *012°0— SUGS0'0 * * 886°0— SU980°0— SULY00— SUpET 0— 112 Al L—7 pess Jo 'ON 0 eunp oarp
* % xPL68°0— SUQOT'0—  * * *86F'0— * * *GIE°0 *¥L1°0 Su980°0— 261 8¢ 8—T1 %¢ 10
* % %089°0— * * % 80—  *x % x0390— * *603°0 * *ZV50— * *x * ¢TIy 0— G9T £¢ 81 g1 des
* * % €67 0— SUgET'0—  * * * L19°0— SUgN0"0 SULBO'0— * * *P0E0— 161 6¢ 81 g1 Sny
* * *8gG°0— SU9O0 0—  * * * L850~ Suggo’o Supg0’0—  * *glg0— 861 0¢ 8—1 eT  Amp
SUpBT0— SUGz0 0 SuQ90°0 *091°0 * *0LT°0 *6GT°0 862 A 8—2 pess 30 'ON g1 eunp ndng
* %k % LYL0— * %k * 7HE°0 * % % 08L°0— SUggN’y  * * *9¥8°0 *06T0— geT 81 g—1 1% "3deg
* % x919°0— * % * L7870 * * % [86°0— Sugzg1 0— * 1380 ¥ * *x38¢°0— 621 6’1 g1 uoynquistp  F1 Sny
* % x19L°0— Su9sT'0 * % % [8L°0— SUG60°0 #G¥G0  * x *GLg0— 44 81 g—1 pesg ¢1  4mp ofreg
* % % §09°0— * % LYG0— ok % x935°0— Sug90'0 SUTET'0— * * * §gE0— £91 1% -1 61 10
*8%2°0— SUGT0'0 * *¥35 0— Suge00— SUTTQ0— Suge10— 108 0% e—1 6 3deg
* % % 8Gg°(0~— SugiT0—  * * %0880~ SuLg0’0 SUgGH 0— *88T°0— 802 44 e—1 6 Sny
* % x 176 0— SUG900—  * * x0850— Sugy0’0 SugI00— *0LT0— [4{i4 1% £—1 uonnqiystp ] Amp
*2870— Sugz0°0 * *608°0— SUCG)'0— SUZ0'0— Sucz10— 118 17 £—1 peeg Q1 eunp oaip
* % x108°0— SUZZT0—~  * * x0GL°0— * * *§EL0 * L91°0 *6670— 761 t44 £—1 26 0
* %k *848°0— * % LV50— % * *xLG8°0— * * x*9%€0 sUQ00 0 * % % G8E°0— 891 184 £—1 g1 "qdeg
* % x (09,°0— SU(00 0 * % *60L°0—  * %8220 * % G81°0 *018°0— LBT 17 e—1 g1 Suy
* % % LLLO— SUugo0'0 * % *PEL0— * * *3VT0 *¥L1°0 *8FT°0— 861 17 £-1 Juounqrnsip g1 Amp
* % x 7¥8°0— SUT90°0— * *k /81°0— * L8T°0 SUL600 SUGG0'0 86¢ 4 £—1 peeg gr eunp ndn.g
U38uaTT /SSOUSOTYY, YIBue] /YIPTM SsouAoIy L, yidue] UIPTM Y3 m wmas.mm wespy  oSuery Axvﬂnmﬂg a1B(] ,TBATITN))
(A) elqelBA UOLIAYLID Peas Jo'oN juspusdepuy ’

olteg pue odip ‘nn, 'sad uowwisted ut
se1ep [ejueWdOreAdp 1INIJ YOBS UL 9ZIS Poes 01 JUYSIem JINI] PUB JSQUWINU PIds ‘UOTINGLISIP Paos JO (I) JUSTOIJJo0D UOTIBIOLIO)) ‘G O[qE],



HEREORBRMASIBTOLHEETFOKRE S LOBRERID 9

Sfl, 2Z2LT3DIECKRED -7, FHEA0RA%KLIED TR OBFOBATLAM 3 LM
1DEFOESDERIREL -1, REOERZOTLTHY, A3 OEFIENH 1 OETIC
BTSSR EL BAEANEZR L. 3RS SREOEFTRHOEV TP HD ST, BOFEIC
BFORWESBETOESBRLEL LY, FlloFRECETFOH 2GRIBTORSIEL-
o, BICHAOFECET RS BB CIBETORIPR LB L. BTOES /KRSOkD
EHRROFEEFOHBBAITI/NEILRY, L EHHOFRECETOH 35GICEETOD
BEs /RSO oMidRb/NSpo-Te. '
FIIEBI60H B SOHBICH T THELLAR L, REY ORBETOHR OB T EHic Uil
LT, AEEABOKROREEFg. 3. WRLEk, EBR (FERETESLEECERT ) &
BER (FERFEL TOREWL) BIUERE (BEH50EW) O3->05 4 7ORBTFHEES 0
fo. WEBHIOHBLIEED 3 REOREIL>WTHH 1, 2BXUI XA LT, HHADEVEKFR,
BUEBETBLIUVRERBTOHER (%) L0BMFKE%ETable 4. KRLKk. SHOEVPRER
BIhrboTEEEFR R TEL, ‘BF TRV okd, BE TR OET
ORABETFRIED - 1. BEMETRI K BLU AR TRAEKRCIOLPEOERL,
- BEROBHE G FEMSTVL O, TERHBMWNS S TFERMMEBRIIEVEDREVW2»
Dy ThHH-te. BE WERERSDIEH, - 1. ,
BEOEBIHESTBFOSHOEY, BTHBLICRELETOKNEZ & & OMBEBFR % Table
5. Rl BYoamoEY (51 >4 2>573) LETORESBIUVRES /Rl
LORICR, ‘EFE & RE KBLTHBEHEEO 6 Biid CKERBAOHBBEARNS -
2%, WEBGOH®B O 7T AN REBVWAOHEARL, HE o7 ALBoBTF T MmVWADHEE
wlfz, THIRR S8 OBTONHOBRVWEETORS EoMic, FHE OBTFONHDE
WERETOIEE Ot 2 W ENEOHMEMBH D, REORBE K- T, BIPBVETFRIRSEL
BIEAKREL T2 LickVETEREL TA2ERBEAD SN,

E =

AEBTOHFORERBICESRELBETOREXSOEBELBT 2L, ‘EF & K
HREE I, EH30EM 56008 B L OHEE0H D 590H % O IcEF O EARSEFE I~
f%bl&ﬁ%%#f%ak.ﬁm-%”ﬂﬁ#‘Eﬁ’@ﬁ?@ﬂ%iﬁ@%%%@GﬁL@
D5, EQESBICEIBVWTHEEESY, 2MIcERET-TT A TR 58 A LA (BT
BI0ED H80H) TAE TIRABOSOERERY, AR bEFERORESKET S L, &
SicBBEEOE(LE LT, EX, IR BEIBCAEEEOHMMBIGEL D, FOEBEENTT
HEAEL oML, SREEOEBLL L TATHHCROERSERSBO oM ERELT
W3, SZHM30E, S0HBICH T TOMBRET EREORBEVROEAT, REOHEFIKE-T
BFORIMNEELSKHEEL ontk. RECABTNIICREM TEFORESSEMKT 2L, i
BEGOHB T 1 WEOMIZ TEE , BR . RE OETHY, FEEHII0H RPN b [H
BoOlfickED 7, COZEIDINBEHICAXLBTORBEINROBELIOREETEFTH S
LEZONE, PEE , EA BIU W 03HEELICHMOARCIETORS, BB
FUES &b IR OBICED - . BT B/ KX X1008L0 (B& /&x) X100
DOIETHIEBI0HSE &R & DIc 2 NIB EREXDER IS, BETOKRE S PEEOREILH
BHOOHBEEIC XL s T A EEZ SN

HFEOEL ORBRELOEFLE LT, BERIZETIL 28 BOTELRL, ZHFRHGEIFT,



10 BAREENTIAHE B65 (9979 B %

- BTERAIOBOREETRERSHEOBETFIERSNE, 3REOHERERII TS FETH-
7o i#%BA30, 60, 90, 120H# B L CNHEH Oz M Z N ORI ORDOBTHIE, B8 ., YK
tdhiclBBVL2fiThy, REOETHIZ EF TRH8ME KW TRTBVWLEHETH-
fo. —75, PASE ORbH60, 0HKE L CINEHORLOBTHIZ 1M, K&, 6 WL THE
ThHby, FE OBTEERN EF & R IKHRTPPEBEEL Sh
BrOSHOBEVIOVWTE, MOTFBICETHEEVESE 1, FETR S 21848% 2,
R F2Hd 550% 3 EXFILBEHR Y T, k3o 86 , R BL0 E#HET o
ST O WTEFEMSEMT 5 &, FEMTETOMECHEET 2EESENL, BToE s
LT, BTOEHENTZEARE LA, £, FELIFIGRBIcoVT, INHEHkS
FEETONGOEVEETORES LOBRBRIEDVWTHEN, IREIRTIEBVWTETONED
BViCkD, BTORSBIUES 'BESOhBERD, | BENOBETFHOREIBI4IRTO
FETS, 3, 4BLUVSHEOR—OBTFHOBEATS, BTOBET 2 EOMIMcL Y, BT
PEIBIVES /ESOLOEI/NS AT EARELY, H+REOES, BooTRckE
THEET 256, BETI2ETHSHALCTEESNAREELD, BFoEs08ASIIH s S
EEE L, ARHBECHHFHOEERD 7T HLBORETE, BF ., KR BLU PR 03
i s B ICETOESOHERIBETONGOEVICE DR -2, Blb, BERAEL, 28X030
lgicEFoRExRENZTh, ‘BE TIRIEOH®E TS5, 4.8, 4.5 mmTh b, HEIO0H% 7.8,
6.8, 6.2 mmT»HY, b 12060 T8.2, 7.2, 6.5 mmTH v, [NHEHHTILL.0,6.9, 6.2 mmTH -
fo. ERBEREEL, 2BLU3DEKETOES /EsolkizzhEn, ‘BE TIRiEHA
%736, 31, 29TH v, [EEHOHK T, 35, 32TH D, HE 120848743, 36, 33CH b, INHEY
Ti342, 35, 31 TH-/c. COZELIVETFORESICEET 3EEIC> W TOMIEREI60H DI X
DEFONHDOEBEOPREBERERICLE -TWBEEEZONE, BFOSTHOBVIRE-T B
B TREFORSY, AR TRETOBRSHE0H®L VL. BEREEL, 2810
JOEMFOESRENTH, ‘EF TREM0E#%K 153, 154, 15.8mm, HEI90H% ¢19.1,
19.5, 19.7mm, #%B 1208 719.3, 19.7, 20.0mm, IXFEHI1219.4, 19.8, 204mmTH b, &
BEOHLIBECRETOBET 213 L, BTREL LRSS LN, ‘B THETORER
EOBMcM - TIES DM 75 - e BT RBH0ELMR L  ESsolkick -7, BExoBbsb
HREREMIFBEEREEI o N, —F, ‘B THHEEEEL, 28LU30ETOIRIRZ
nE N0 A 9.0, 9.2, 9.4 mm, #HBEIOHK TIL.3, 11.8, 12.0mmTd b, INEHTIZI12.1,
12.8, 13.3mmTH 0, ‘FEE TR0 ERUBTRET SRS 2138, BFORMSILL KR
LR A o0, BIEOEF T, W0 H#LIE TREFOMBEER oMMk - TES 1
{B5E, BHELB2EAPSSEELZONS. BTERETOR, BSBIUVES LEET 3
tEZoNB. BR , KR, BXU WL OHBH0HEUM T RETORERE o
Mo CTRTEOMEB/NE - 7205, ZORBRESOERZIIRE UM, HFOBTIRE
FAGOHLIRIC B W TRHERE ORVICK D, BTOESIM BEBINLY, TNhENOFENT
HREBROREL, REEEORESIcELLY LU, BEEEOBRVW L IZBETE~NOBBIIZ
NREERELIBOBVVEDEEZIONS., B, HFSBHTETOREIOEELRET 21E8S
i, MTFORMOBVWCXOBETORESPES /RaOHD, HEOALIBOYEOEIEL v H
BOERT B EEZBRICANINENS B,

A TEEEREE L, 2BXU3DTRTDY A FOBFT, MEHOHKLBD WES R
BFH10~26%RIRHBE L, TER ORMBII0H% & IHD < 3BT | 0BT CERET 111
5&21% A b ntz. WmBNHREL SN COBHOEVICH LD S TEREBETFOHERM 9K



HFREORFIHSBTFONMEBEFORE & L OMKRERID 1"

BE TEL, RWT POy Thbh, BER TREDL -7 &L DERET OFRE 2B
RICITTIRERZERNH 2 LEZL NS, RERETORAE R KES OETORBHEHLS
HOBOI L DERPKE -/, HEY BIXEHO KR CREROEREFLHL, BE
WEHTsEEKSEVIEEREL TV, KR, FIIRED BLU L CTERETOS
Pt ERBHRY TRUE. SEH KD BrF BEH OBTFONIHEEOERE S BB
EL, AR TREIZRRD 6 APHEI D ERSIBE 0, DUBEENBACEEH, &<t TALE
W5 TAMICREROEEEZRL, Z0REBEREER EREEAOABVIE, SRR
RPARAOEESERESZ 7T AT oEELEELTY, 88 FEEE kTS 0EES
ROGEFEORZIIGEL I EAREL TV S, BRETFEZHEOY» SESTER S TY
WD, £iE3H3ME0 SRPRBEEELEL TRILER LD IZOWTRERAHTH Y, 2
BEigD 5> ORFEBROF L VHEBFAES S S bETH 545, FHEHED WY ORI, B0
HRICBERETFOFASHLO P TH - fo. BERICIFERSZTOLEBIRICEVY SO, THEORE
REEEB D, FEMRIHI2PTESEELTVLOERA SN, REP TRHEHTOHKIC
BOTTFERRGIBFENSETEAEER SN TV VWEEROIREEZ R U, D & &ET70
HEUATL 0 MR EEROREDRRNIEET 2 EE2 505, 1
FRETRAEREFORE R KEP OINEHTE - o8, W 1208%LEIcRrEzENEE
BBt BPREIWELETLASETESZUBECRZLBEFORS WK <idE
Blc N TPUERICIEmS 2082, REP & F)IRER ERBROERLS 5 EEZ Sk, R
TEETRITLBTRIARTESSEL, FE2ETHHOTRICHIEL TS, 2oEEI/hsn
EEZ, ARY BB TFONHEXRDT LT, RAERETRETELTROE L -1,
REOREICHSETOSMOED, BTHSICRELIEFORE S EOHEBRROMLD,
3MEDOWVTN &0 ARIUBR TREFONMOBEVIETROZVWLD b, ETOESITHL
BEBLTWREEZ LN,

k-3 #

hE OB, W BXU AR 03 REOFETRHELMMA0E % S IELIIC AT T
DA L, ?§m®ﬁ¥@ﬁﬁ&%&ﬁ?®ﬁ%é&@%%uﬁwfﬂﬁbt 5B, HERE
F, REMRETOHBERCDVTOHEL .

1. BFoRE I NEOMEIZ, MEACOHETIE WY , “BA ., REP ONEicks <, ik
WHEPNER T HERDOIETH - 72,

2. 3MEOETORS, & BEE, (B/EX) X 1008XT (Bs/E&) X 1000#E3,
ENZENMmEAOBRICIIINEROM L ZITEIREE 5 - /2,

3. FTEHOETONHOREICOVWT, BTOBOTECETORLWES (Of 1), Flilo
FRCHETOH 258 (0i2) BLUHMOTECETOH 584 (43) D3 XA LE
3 D0 HE, SN COTNTOFEREB LIV ~5HOR—ETHOREIBL
T, FRECETOHAICRES 2EESBNT 3128 Ol—2-3), BFOEs B LUE
FOES /REOLOBER/NE 18- 72, WE0A®LMOET TR, HHOEWNWCH»H S TE
FOREREOMINC > TE=AFETO ‘56 TRETFORIMBEL B, WEETD 7
& TRETFOREBEL B - »FREMTETOKNE SPEELLKT 2EAICE, RO
HLEE DB TONMDOBEVEEBICANILENS L EEL NI,

4. CWER , TR BIU BE KR, BERIBIUEBETOLROEVI LD LT



12 SEIKSPMIIOME  F4ek (19974 B %
IREFCEEWREFREELLDY, 508> REE TEh -1,
F-O—-F: 2 FREOFEE, BETo0%M, BETOKEX, BTroE:X

ME AEREFEMT 5 IcHD, BWECTHAECENTE, CHERR (ERERE) <
Bl L B g

51 RISCHR

1) RBE  EES I EHEERESE (0 +). 1436 (1979).

2) Bl EAOLHENERICET AUNI. ERLHARELERLE OBMG EFM 12, 247-283 (1943).

3) EBRNEHZH : A+ 0BT ONHREEFORS & & OBFR. SAAREDH, 45, 1-12 (1996).

4) BEBNIFER - AHLHE - hEFH . 4+ 0BFHEBTOKRE S L oMK SHAEDER, 42, 1-9
(1993).

5) SEHMZE « MEZ . 4 +REOHKE L S ICHBCE T 35158, BECKENE, 30, 14-25(1978).

6) BEEBUKES : Miici A2 « ZOREBHF IRV T. REFMALRFE 25, 282-284 (1937).

7)) BRNBZER « KEEE: A+ WA KU FIIKEY ORZLBFORILZzOKE S, EFEHE, 61,
747-755 (1993). .

8) K.Hasegawa, M.Murata and A.KitasimMa: Studies on the cause of the occurrence of
poorly-filled imperfect seed in persimmon cv. Maekawa-Jiro. Proceeding of the First
International Persimmon Symposium. Acta Horticulturae, 436, 375-394(1997).

SRk 9 (19974 9 H30R 523
SERR 9 (199712 A 25 B AT



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12

