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Abstract : Unmaketable small fruits, so-called Ishinasuka in Japanese, were found as parthe-
nocarpic fruits corresponding fupon the failure of pollination and fertilizer under unfavorable
conditions. After that, the problem on the occurrence of Ishinasuka was dissolved by the dosage

of plant hormones. However, the farmers are suffering from the occurrence of Ishinasuka
in spite of hormone applications. ‘We studied on the occurrence of Ishinasuka and found that
unmarketable fruits occurred under the unbalanced distribution of photosynthetic products.

L. It was shown from the chemical analytical results of fruits gathering from the winter crop
in vinyl house that Ishinasuka had less carbohydrate and nitrogen compound comparing with
normal developed fruits '

2. There was no correlation between the enviromental conditions of raising of egg seedlings
and the occurrence of Ishinasuka. It was, however, shown that many unmarketable small fruits
were found on the plants showing high yield.

3. Varietal difference in the occurrence of Ishinasuka under various concentration of nitrogen,
using Suzunari, Shinkuro, Senryo, Honnaga varieties, was investigated in sand culture. The higher
the concentration of nitrogen, the more the occurrence of Ishinasuka was found. Round shape
type such as Suzunari, Shinkuro varieties was most sensitive to the occurrence of Ishinasuka and
on the contrary, long shape type such as Honnaga variety was most unsensitive and big shape
type such as Senryo variety was intermediate.

4. It was clearly shown that Ishinasuka was found on the plants grown in dry soil in spite of
normal flowers. However, both plants grown in moderate and excess soil water had few
Ishinasuka.

5. The results on the effect of light intensity, nitrogen supply, and defoliation on the occurrence
of Ishinasuka showed that under low light intensity most of flowers treated with hormone was
withered and their residue develped to fruits containing few Ishinasuka, and on the contrary,
many unmarketable small fruits were found on the plants grown at high light intensity under
high nitrogen in spite of high yield, and that defoliation induced more withered flowers and less
Ishinasuka with low normal fruits.

6. It was shown that the yield and Ishinasuka percentage were affected by types of nitrogen
source via differences in requiement of potassium and calcium. namely, in the case of ammoniun
nitrogen, much supply of calcium and less supply of potassium induced high yield with less
Ishinasuka and of nitrate nitrogen less potassium supply induced high vield with less Ishinasuka. It
appeared that the increase in potassium supply resulted in the increase in average fruit weight with
small fruit shape index. ) '

7. When ammonium nitrate as nitrogen source was used, high concentration of nitrogen resulted
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in the increase in Ishinasuka and the decrease in fruit weight, but defoliation, especially of lower
leaves induced the decrease in Ishinasuka. On the orther hand, when used potassium nitrate, less
Ishinasuka occurred with high yield comparing with ammonium nitrate, and the effect of defoliation
was similar to that of ammonium nitrate. ‘
8. From the above-mentioned results it may be concluded that dry soil, heavy’ nitrogen, and
" much supply of ammonium nitrogen promoted the occurrence of Ishinasuka and low light intensity
and defoliation decreased it with low yield, and that shortage of photosynthetic products induced
many withered flowers treated with hormone and unbalanced distribution of high photosynthetic
products induced unmarketable small fruits with high yield.
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Table 1. Relationship between the occurrence of unmarketahble small fruits
and the chemical constituent of fruits
Sampling Kinds Average Water % on fresh weight fruit content mg
material of fruit ( %ontegt . N c o
: : on dry | Nitrogen arbohy- itrogen arbohy-
No. fruit weight (g) weight) | compound drate | compound drate -
- Normal 47.0 87.8 0.32 9.91 150.4 4657. 17
. |Unmarketable
small 18.5 93. 1 0.15 6.89 27.8 1274. 6
Normatl N 54.5 94.2 0.14 8.20 76. 3 4469. 0
% Unmarketable
2 small 28.0 96. 1 0.14 3.30 37.8 924.0
Incomplete
thickening 44.0 95.3 0.26 4. 64 112.2 2041. 6
* 1. Fruits on the same plants Nomal: 2. 4 D 100 ppm treatment :
Unmarketable small : Unpollinated and untreated
* 2. Fruits in the same house Foliage spray of 2.4 D Jppm solution
Table 2. Relationship between the raising environmental’ conditions of egg
seedlings and the occurrence of unmarketable small fruits (per 10 plants)
Environmental conditions No. of Weight of No. of
Light intensity fruit fruits Unmarketable
Temperature Fertilizer . and harvested | harvested (g) fruits
Soil water content :
NK High and middle 52.0 - 4560 4
Optimum NPK +High and middle 54. 4 5140 9
NPK High and dry 54.0 4960 0
Unsupplied High and middle 32.0 2525 1
Low NPK High and middle 730 6255 3
NK Shade and middle 57.5 3188 0

NPK Rt 68158, 258 O 2@EIKHTTI8kMORE 8g, ) Eh )68, MEEHY) 18
%, NK RiCizBEIcmEEH V108 2 2 @EICAT THRAL .
LB EEKEZEDRR Y 77 A TRENTIT - 70 BREBBREROMO0ZTH >0
KM ZER K 2B+ AKLU TIERBICEB R LHABEERE, DAKEBRSEHLLL
BECD BT cBRICST THREL
7R 6 BizS 4R 100cm, BkRG 35cm @ 2 SREAICER U7, KiIZOTIEE NPK 4314 :10:
2OLRIEET N 20 kg/10a 12753 & 5 IC2BHEIE L 7-0
1~3%FW% 2.4 D 100 ppm THIEME LT, 10S O DERIIT Table 2 D& B DT, XHE
HRGE 8 A LA~9 B LAEDM 1 7 BMITH - 7o
RHREE LORBEOE LB -7-Did NPK B IREAWEXT, 21T NPK, #iE, BR
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BEENBR TH-7 LOLAFTRERRENENS, IBTH »7o BOHICRDORS DN
R EEERABTHR T, wOTALALOr NK, 8t SERATERT, Arxid1, 0T
RENDIE I 57,

uimbﬂm%&@%iugﬁhwﬁwiﬁwﬁam&@énfwé%@@ FFARRELE
BELOMICBELBENS 2 I DICTRBELONE, » 1o

BIKB FoUBREORE

SHFABE, BR, TH, AED45FZ 5 AISRICEEL, SABAKBELSTLOLT
— Ly TR L. TR2BANS8ABAETTO 1y ARMRHELAREICOVWTHEL. 5
A23B IR LB HTEEL TN Table 3 DLSUF v VIBENBET »720 HERWALR IR
gz, ) vEA Y, Tm EEKR, e xv A, REBERT, N & 100, 200, 400 ppm iZ

SUTHREU. Y YH Y« 7Y% 200 ppm & Urc, BEHBOERIZ T AICIET, 1 H2~3
@ﬂﬁﬂﬁ l/ f:o
Table 3. Varietal difference in the occurrenee of unmarketable small fruits
(Ishinasuka) grown in sand culture with different nitrogen concentration
Concen}ration Suzunari Shinkuro
()
nitrogen | No. of fruits| No. of No. of fruits| No. of
(ppm) harvested Ishinasuka Percentage harvested Ishinasuka Percentage
100 8 0 — 14 0 —
200 18 5 27.8 34 3 . 8.8
400 15 9 60.0 16 15 93.8
Concentration Senryo Honnaga
of
nitrogen  |No. of fruits No. of No. of fruits No. ©of
(ppm) harvested Ishinasuka Percentage harvested Ishinasuka Percentage
100 12 0 - 5 0 -
200 9 1 1.1 9 0 —
400 15 9 60.0 8 0 —

Table 3 I &N F v VIBEENS
HELPT -9,

{15 B DN T IR EA AT 2D 0TI CEF AR5
ZOBRERABILL->TR-TV I, THHLLAEDLIBEFRETALF X

Biekinic<oicldl, HEOLSBAFRATRELIEMT 2EENS SN,
Db o B FARREICRIETES LOLEPOF v VBESBRELTED, ARF 2 BEZHE
TAREPER AL RICHE L CHEERERELFRT AL I NBEICBERESRELT 5,
BA4RB LTHAKSORE
SHBEZ2DSHFRORAETFERBERE 2TFAO I 7—n#y MCBHEL, BERLZ. TBE
N, P, K % 20 kg/10a T CDU A#@R UL TiT-7%o 7HISEHKDEIENEEE - D THEKD
MEET -7 BERE 1B 2EFEYICHAKL, FEREPAKBES (LA, RERKIEZPP
WA E B AKEE Ltco TERBITEM A 2.4 D 100 ppm TR L, 15B RIRATEEL
9 B I2EICHEAITY - 7c08, TORKEIR Fig. 1 DBV TH 70
ERRIEMRERSL U O ECRERRABRT, REHLRO/NEWEFZARNE,
BIFTHRERZEDLHLTARRTH - 7o

ESiZi-t5
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Fig. 1. Relationship between fruit development and soil water stress.
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5%%@17—»%vh1$ﬁif;&%vvaéz%vvwﬁﬁ,w%vyEMMM£tm&
7 )T N 212 ppm 2EUEREEE, £F v VRICIIWE, BEEAY, BEH Lo v AT N4&I2
ppm ZEUERBER Lice WBENENOEERICI) vEH Y, BLAK, HESL, #E
ERAMATLP 100 ppm, K 413 ppm, Ca 143 ppm 12783 £ L7z, BT 1 H 3 [EFE
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Table 4. Effect of light intensity, defoliation and nitrogen concentration on

the occurrence of withered blowers treated with hormone (average 6 plants)
Treatment No. of No. of No. of |Percentage Fruit
. flowers flowers fruits fruit weight
. . ...| Defoliation : .
Light intensity x| Nitrogen | y1oomed | withered |harvested *2|  setting g
15.0 8.5 6.5 43.3 298
Untreated Heavy
19.0 8.0 11.0 57.9 442
High -
14.0 9.0 5.0 35.7 224
Treated Light
13.5 7.0 6.5 48.1 330
15.0 12.0 3.0 20.0 195
Untreated Heavy ]
20.0 15.0 5.0 25.0 295
Low
11.0 8.5 2.5 22.7 127
Treated Light :
13.0 9.0 4.0 30.8 262
*] Defoliation : Every other leaf
*2  Fruits harvested included Ishinasuka
2.50 ’_ High light intensity
2.25 +
2.00 * ¢ .
L] - b 4
175 ee Sttt e St e ° e
(X ] [d L .
1.50 F oo oo e o0 o0 o Y es o e® o0 o
5 asf ° e . oo
£
*®
2 1.00
% Low light intensity
= 2.50
B a5t
2.00 -
S ¢ o o .
1s0f 0 °° oo oo s o oo
X J
125 F ° R o o
1.00 i ) \ I : 1® ) L S L | 1 n ] J
10 30 S50 70 9 10 30 S0 70 90 10 30 50 70 90 10 30 50 70 90 110
Fruit weight (g)
Nitrogen Heavy Light Heavy Light
Defo liation Untreated Treated
Fig. 2. Effects of light intensity, nitrogen, and defoliation on the fruit development

treated with hormone.
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4AISEZ 2D&HF 22 HAL, BHBIKEL-TF v VOEE, RKOFE, H)OELLER
FRBERELOBREREL 22,

F v VB & LT NHe-N @&, NOs-N 3HEAKRE AL, &bic N200ppm O BEIC
Ufeo ) VEEIRE LTY VB ) ZERL, £7 )RIKISSIKCHEN Y EMBLT 22 ) RA
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foo MHEIZ 6 H24B 05 7 B28ADHK 1 ¥ ARIfTH N7,

ZDRERIT Table SOEBVT, WEBEF v VRIS ONTvE=TEF Yy VETRH R E OfE
RKBELLARBRTRENDBO LR SBREDHU IS E N HBICE > T, E5ITH Y
BECEASCREIB B ANHBICBD LT VEANA LN BROEBICONTIRHE DA
&b‘;nt{b‘ﬂf:o

TrE=TEF v VRBROBKEHEEL, XAREHDOENEME) T 5 o H RER R ME S
h, REROHUIMIHHEINTARORRRI L 2D LEEZ NS, 71 OEHRIRECREHDOS
REHE LS RZECETE LD IBREREERERELLHEHD0D, MBE~OLSEERLEL
¥, BIEBOBLO CTEREORL LB ->-TRENMETTE00DLEbN 3,

Table 5. Effect of nitrogen source, calcium and potassium on the fruit

development (overage 6 plants)
Treatment Total fruit| No. of overage Fruit shape
. weight fruit fruit .
Nit Length Width
sxo{l(;%zn Ca K (g) | harvested | weight (g) ne cm ' cm | Index
Heavy 701.5 21.5 326 4.1 2.0 2.05
+
Light 748.5 23.0 32.1 7.3 2.7 2.70
NHs—N
Heavy 491.0 12.7 38.7 6.6 3.2 2.06
Light |- 513.0 14.0 36.6 8.0 3.0 2.67
Heavy 792.0 1.0 72.0 10. 3 3.8 2.71
+ .
. Light 1049. 5 16.5 63.6 10. 4 36 2.89
NOs—N -
Heavy 782.0 12.0 65. 2 9.6 4.2 2.28
Light 1068. 0 17.0 62.8 13.2 4.1 3.22

B7TER FoVvOoRE BELIUBEORE

AR1TBZEEEH T2 E40BLOBHTEEEbIC, SAIOBXDWHEMBETL Y, F v
VOB, BEFIUBEORF RERER S XIZTRELBEL 12
FoyvBELTHEEMEN) =#ERL, BEEDF v vR 200 ppm, £F v VK 600 ppm &
Utco €-TEF v YVROWMERTRTVE=TAA VY, BEAVRTRAVAAVNELLE
(B ENBC E &N o1, ) vEIZEY YEEAKKT 200 ppm %, H YE HERRICHiEA Y T
200 ppm EF Lo, TOMICELADHBER LN THEBREREL, FsEREMBROE
BROBEREF AT -7
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Fig. 3. Effects of nitrogen source and concentration, and defoliation on

the fruit development treated with hormone.
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Table 6. Effect of nitrogen source and contration, and defoliation on

the growth of egg plant in sand culture (average 6 plants)
Nitrogen Fresh weight (g) Dry weight (g)
Defoliation P ' .
Source r;’ggg | Leaves | Stem | Fruits | Root |Leaves| Stem | Fruits | Root
High 138 203 464 108 15.2 29.5 44.1 1.5
NHs NOs3
Low 412 247 1246 215 54.2 44.5 87.5 28.5
Untreated
High 185 125 481 113 12.5 15.3 45.0 13.0
KNOs )
Low 304 176 650 250 15.5 28.0 61.8 24.5
NH. NO High 182 148 284 100 20.0 19.0 3.2 12.0
. 4 3
Defoliation Low 2931 247|536 | 126| 3L2| 335| 536 12.4
every other
leaf High 135 110 159 96 11.4 14.6 17.5 11.2
KNOQOs
Low 145 150 305 110 13.8 19.4 32.6 13.2
NHe NO High 70 59 384 70 5.0 15.0| 36.5 5.0
. 4 3
I’ef°?a“°"» Low 230 299 73|  165|. 25.0] 43.0| 3.4 18.0
o
lower leaves High 190 200 265 151 12.0 20.0 18.9 14.0
KNOs3 :
Low 214 121 490 149 22.0 26.0 13.3 16.0

fcHEEZ NS (Table 6) ,

—FPENIRRLCONTHBE, BEOSVEHEXR TRIREORARET, LhbREig
BONSOEF ZAREHEVDOICHL, BEODVEORTREEIEA LRI OHAL, EX
BEhEINLT W3, BEH ) RTEABRERIOBHIIL LBV EODOEERAENL -T2,
COMEMBBEXTHALHONED, TEMERXR TII—ED IHERIC SNNITTEFEE AR
S VEANBS SN Do :

PED5H 5 EMHICE > TERERROEEHE < BB EEHS SN 5 bDDRBIICC 5~
NZIERE S KORERID B0 L RIRREDHINT 2 @B F ARD & 5 EEARBRH
EUPTVCEEERL, RARDETAB 7T VE=TEF v VOWNPF v VOBREIEES
24EHNHB (Fig. 3)

& 2

AEBRIEF ARBECH L TEEBORBICL - THEOFEHESNBNCLEERLTV B,
KRS S BEPICBRRE AT > CTEIERETECE F ZRDORECODOTHEE LA F A RBRECK
L, BEGOBRIHEVERLENC EEHEL T 3, Table 2 DERIRBEDOE N BAICEHF
ARPLZVEANAOINTED, FEiCk - TEES N BRKDOR D LU DDEODANE
LLAEFARRECEBESATNELIICEDNS, Table 4~6 OFERIZINSDOEF THEM
BThaLiicBhhs,

Table 1 IZAHONBZEDICHEFARDLIUWIERRBRREIRARKIGESEMSDE L, LD
REBNITVEEDEEbN L,

BF2RRESVTHEENBEL, BEF2BREREREAELIC . (Table 3) o 7+
X4 (Fig. 1), v Vi (Fig. 2), ¥ v v #E (Table 5, Fig. 3) B &EMEEL TS, +
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HBKDBOXRE, BF v VBE, 7v2=7TERF v VRELINREAREBEL, RMEHOREEEL
CETRULHTVEOIT, CNODAEFARRECERL TV EEELI OGNS, TABERSE
HHEIOE A 13 Table 4, Fig. 2 KHONBEBD, LFABRECEBERIZLTED, AL
ROBICRELENZ T ¥ BERMMEFOR NOBOREIGF ZABICLEHDLEELNE. @
LSO ESISE v eE VBT 2BSERTERETEREHERITE L VBRIFT, BRELEENEF 2R
KEDPFVdDEELNE, EEHENE LI BL LALBATEBORDLEL L L, RBIEIKIZEL
FEMEBRAODEIDLIEL, BB LULOBDIBOTR->TLEY, BIEOANEKRTEDT,
EREEE > TERVIBHORFLERENMNHMENZ D LEEL SN,

] 2

FTVEVRBILE > THEFARORENA LN, BREORAENL >TWVEDTHFXRREC
DINTHE L 720

1. EERERR, AFARBIURARRRAEMEBLIONMBLTETF v vk EARB &
URKIHERER/EL LA, AFARRBBREMRDE b, & ICRKILHERD
BLEE LD -7, :

2. BHRORBEELMNZTEEL, AF2ARRELOBRELES 2L, BHFEREL IEEBRL
TIE, 2RED BRI DEVERICEWTEHF ZRBEOH < S AEARS DN,

3. BFARERELIBEHZERES BADICEHFHE, BR, T, AEF®HREL, Fv v
BEEIIATPHLTAZE, FvVvBENE LA ONTHEFARDORESES 555, AET
BRESRELLGWVL, FRTHREIFLL DV, FRHICHBOBRECHR TREL (L, #HE
LEET A RENS B, '

4, IBKDEEFARRELOBREES L, BRTCREENTETH2ERRIETHLETE
FRARERY, KRB LEF ARREEZHEL T3, LALERE, ZETTOEDEOL F
AROREEH LD,

5. BRO®BE, ¥y vDEP, BEOLF2BRECSIIITHELAELTA2L, EBAR
FTTRELIHEAROS L, WHBEADHE . L LU SNBS N RERE F A BEADE,
EHRTTEZOREMIHINADOD, BF v VRICRAFRABORESAEH LN, PR
RThHotco HET2LWMAILIEML, RHEERNKD T 208, WHRIEFERENLZL,

6. FvVDRE, GIK, h)OEDERFARRELOBREEDZE, Fv VOERICE-T
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