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Studies on the Control of Physiological Disorders in Fruit
Vegetable Crops under Plastic Films

IX. On the Occurrence of Abnormal Fruits in Cucumber Plants

(II) On the Development of Waist Type Fruits, so-called
Kukure Fruits in Japanese

Toru Kato® and Hiromichi Opa**

* Laboratory of Vegetable Crop Science, Faculty of Agriculture ;
*¥kSection for Promotion of Agriculture, Hiroshima Profecutural Office

Abstract : Waist type fruits, one of abnormal fruits disordered, were investigated with
Kurume Ochiai H type and Tokiwa Fushinari varieties in vinyl house.

1. The time of occurrence of waist type fruits was investigated in summer and winter cropp-
ing. In winter cropping Kurume Ochiai H type variety seedilngs were planted to the ridges in
vinyl house on Oct. 15 after raising in 15 ¢cm pots from Sept. 25. Before transplanting, ridges
were divided into four treatments, that is, heavy nitrogen, heavy phosphate, heavy potassium,
and standard control. The time of occurrence of disordered fruits was almost the same and short
period. On the other hand, after raising with Tokiwa Fushinari variety seedlings were trans-
planted to the ridges with or without calcium on May 2l. And each ridges were divided into
dry and wet soil plots by controlling irrigation. In this case the time of occurrence of waist
type fruits was the same as the winter cropping, but number of disordered friuts was more in
dry soil than wet soil.

From the above-mentioned results, it {seemed that the occurrence of disordered fruits was
due to the cause of abnormal flower development by unfavorable conditions during the course
of cultural peroid. .

2. The relations between the occurrence of waist type fruits and the enviromental conditions
during the course of raising period were investigated.

(1) In combination of day and night temperatures and water supply, the effect of day
temperatures was not found, but the disordered fruits was found in dry soil at high night
temperature and in wet soil at low night temperature.

(2) The effect of light intensity, soil PH and nitrogen supply on the occurrence of waist
type fruits showed that light intensity was unrelated, but the effect of soil PH and nitrogen
supply was not clear.

(3) In combination of nitrogen (20, 60 kg/10 a), potassium (20, 60 kg/10 a), calcium (0, 200
kg/10 a) and water supply (dry, wet), dry was the most effective in the waist type fruits
development and no calcium supply or excessive potassium supply increased more.

Excessive nitrogen supply increased it under no calcium, and wet soil, heavy nitrogen and
potassium also increased it under all combination of calcium and water supply except for wet
and calcium supply. : .

3. The effect of calcium, boron and water supply was investigated in sand culture. The
shortage of boron increased it. Comparing with normal fruits, waist type fruits grew slowly
and had less carbohydrates and nitrogen compounds but high potassium level.

4. From the above-mentioned results it may be concluded that the shortage of boron in flower
buds during the course of flower bud development resulted in waist type fruits.
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Fig. | " . Fig. 2
Fig. 1. Typical waist type fruits
Left : External appearance
Right : Internal appearance cracked horizontally and discolored locally
Fig. 2. Grades of waist type fruits
Left : Normal fruit
Rlght three : Waist type fruits
I : No external symptom with local discoloration on a cross section
I : No external symptom with cracking and local discoloration on a
cross section
I : External symptom with crackmg and local discoloration
I —1I light to severe
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F1ERERAERPEHEOIICT S BT, KMEE LT ARKEAHMAEL9 ASEICR &
L, I0AISHETEBE L TCAIZICERB L, KIZOTIEEN, P, K%& 20 kg/10a T, £+ 5K
150kg/10a i LTH 3 88ERIC, N, P, KEZ X 5iCE#h £ 30kg/10a 225 v VK,
YV VR, EHVRERG e £ LTy ARTEMBKEATZV, 128288 k0 EESE
RFERE L7, REGIME O LT, Fig. 2 RICht > THIBBE, BH, <<hok35aELT
BEL, AERBEIER 6KTH 5,

HELLTEEDOHRF 20 )24 A16BiIcE &, SHABIKEM U . ¥4 FELDNT A
IR L7, JGHEIE CDU TN, P, K% 20kg/10a T 55, E+FKiT 200kg/10a OHEEX
EEMAREICHTTIET E & bic, HERRADAKETE S KEESE LrERR e EaaRs
AKUIBZEBREEZITHEE Lz 6 A8 ALV S AZHRAL TRELWRAL, Fig. 2 iC
WRE->THREL .

BLERELTEEROUBO S NEREICRIFTRELTRE L,

() 6AUHBEREA2EREAWICIIEL, RELE>TIBRICH LT Lo KEd+:
E—+F1: 308AK CDU TN, P, K& 20kg/10a %, ¥4 HK 200kg/10a 2BALTHE
HAUl, BEETE >TIROLIICMB L, BhEE% 441£3°C OBRBERERSE 25°12°C ORI
BRIC, WEBER 25°+1°C ORBERK, 20°C+1°C OFHER, 14°C OFEERICHT, B
BREEEETRET S L DI, THKMMEE S ST 2o SBREKESEOTH 1em i
TP, RRREBEEE LENEBE I TERI B TOLAKEEL 2,

HFEAE&KD TRAISEI Y ZARICER U7, S4arh 150 cm, #E 45cm O 1 REAT, T
JEEN, P, K& 20kg/10a TH 5, EHIEOBESRIEEERM 6 ~5KT, HWEEREZ2.5~3.0
BThH-7o COBEBPEEFERLTFHMUBAEHREL, TOMBARNDOREICODNVTHEEL .,

() RALREE4AREYZ &L, RFLZFE - TCHLET U, K-RFIEBRAKLE : £ —1+ 3
SLIT, Foy VR, V) vy vRELERESE, 0 ) dAWMEBENEEHRL, LF o VREETF vV
R&EFZI 7.0 N, P, K%& 20kg/10a 24F v VK& L, N 40kg, P, K% 20kg/10a ic L7 X
28F v VRE U, FHMAK%E 20kg/10a, FEikIES MY 3g £MATpH 75 ) K& pH
BURE®RG 7, CNOOMAEHAESSIC24L, 7Y —VEAL o TEXLAFERK (BR
RD50% T, MRBOZBEOKEREE S Fry 7 A TH-7) & BRRICHT 7,

EREEOKMHO pH BEBIEXT4.0~5.0, TAHYVKT6.6~T.2TH 720

TRI4BICEREL, BO35200ETL, 3~SHrLOREOE I BRICOVTHEELA,

(i) (DEBEBRICELINOEREZROL S ICHERA LK. £F v v 60 kg/10a, LF + v 20
kg/10a, £# Y 60kg/10a, LAY 20kg/10a TY v+ Vit 20kg/l0a TH -7z F 1 AKK
EUTELAK 200 kg/10a %, MEKRE L TCEBARERIT, ChoDHEGEETTE
D, ENoZS W HBREGEBRRIC U, K4GREE () LRALTHD, EHEM (5 A228) &
DRKESRIERXTAS5H, BBRTSSKHNTH -7 CRENERBRAIZICEELTESS
0METCORELREE L. HELRT6 BIANS2AHET, BERBEIERIOETS 2,

BIEBE UTHIHLEETS > T CNMBRECRZTHRELEE L., T4bb, 1 A18A
e abHiREDEEL, BRFRNPOOHTHSE 77—y PEATHIAERTYHL
oo RE2HD 2 ABELOBDHEBM L 2o MMZI0BLE, PHED 3I~5 BL S ICPHBE
BH Ui, RREERKIE L B3~ 4EERL A, MERMERIEIME, &A1Y, Yvyva), &
{LAK, HmEBELEZEMRL, N 212 ppm, Y v 200 ppm, # Y 263p pm, AKX 160 ppm, E+
24ppm T, HUCHBERZHEL 2o BRRKCBRREENTNOERZBROCTEFEREHRBL
oo U LEERKIEABKTHEDTRERBER, BEKREFL TN,

BHEINODORBETUEOENSEFROER LA -/ BBEKE BRI T, HEXE HBL
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Fig. 3.  Seasonal changes in the occurrence of waist type fruits
(grade 3 only) in winter cropping in vinyl house
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Fig. 4. Relationships between the occurrence of waist type
fruits (grade 3 only) and heavy fertilizers
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Table 1. Effect of calcium and soil moisture on the occurrence of waist type fruits

No. of. No. Waist type fruits
Treatment plant of WaI;g ctenza%iu it
used |normal fruits I ' i | il Total yp
Dry 8 88 7 0 3 10 10.2
+Ca .
Wet 8 136 8 1 2 11 8.0
Dry 8 .81 9 2 1 12 12,9
—Ca ’
Wet 8 102 5 1 4 10 8.9

NE-RRCRENR O, BEKREAKROBBOENEG T RARDBFROEEH 3 DI AT
TOEBDOBNCEL 7D TR EEZ L7 (Fig., 5

6o}
S0P
4W0Pp

30p

20 p «

Percentage waist type fruits

10 I\ A

Harvest time

No ca, Wet

""""" No ca, Dry
— ——— Ca. Wet
—-—-— Ca, Dry

Fig. 5. Seasonal changes in the occurrence of waist type fruits in
summer cropping
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(1) BE, tHKDOEE Fig. 6 KRON3LE3D, KHOBROFHBHOBEL S
MELC, REABBOERELPT D, ROTHMOBRTRELLT VLS IBbh, BERE
DLEBRENMBEL TR LS iIcEbNn, FARBIIBEIRETBH TV, WEEBETTR
FEKBDOBOFBRAENE L, CKNMERRELPTVLDICEDN,

(2) EROME, pH, NREOEE Fig. 71 0L ICHRBORIICET T VEEINLOLSIC
Bbhic, - C0EROBENTELE pH., &7 v VORFBEIBLITEL 57

(3 R, BEK, KSOHEE Fig. 8 K20 TRa&E, BERDBOVEEEROEEL D 135
KGDEEIHEL, WIRTHERELPT V. ROTF v VHEWVLE aTIEKFLDBERDOED
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. Treatment Percentage waist type fruits

Day temp. Night temp. S:'aiiisture.o 20 ’ 40
—

High High Dry

" 4 Wet

" Middle Dry

" " Wet

" Low Dry

" ” Wet

Low High Dry

" 4 Wet

" Middle Dry

” " Wet

" Low Dry

” 4 Wet

Grade (C 1 2 [ ]

Fig. 6. Effects of day and night temperatures and water
supply on the occurrence of waist type fruits

Light Treatment Percentage waist type fruits
intensity SoilPH Nitrogeng 10 20 30
Y A B -
High Acid  Heavy —)
" Light J
Low Heavy
v Light W 7]
High  Alkali Heavy B2
" Light [ ]
Low Heavy _J
» Light ]
Grade [] 1 2 3
Fig. 7. Effects of light intensity, soil PH and nitrogen supply

on the occurrence of waist type fruits
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Fig. 8. Effects of nitrogen, potassium, calcium and water supply during
the course of raising period on the occurrence of waist type fruits
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3. BHHCEA K NBRECRIZTHIK, Wk, kSO E Table2 cRoh2LB0, A
REOBBROEEBNELL, ERICLL>THEINTHE XS EbNr,

Table 2. Effects of calcium, boron and water supply on the occurrence of
waist type fruits in cucumber plants grown in sand culture

' Treatment . Percentage
Normal Waist type : g :
Water supply ca 5 fruits fruits - Total fruits | waist type.frult;é
’ + 16 0 16 0
+
- 18 1 19 10.5
Heavy
+ 20 1 21 4.8
- 12 1 13 7.1
+ 19 0 19 0
_'_
- 10 2 12 16.7
Light
+ 12 1 13 7.7
- 8 1 9 11,1
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Table 3. Comparison betwween normal fruits and waist type fruits as related
with fruit growth, organic constituents and inorganic compositions

Kind Fruit weight Orgaonich;c}),nﬁ;tilé%rtlt;asis InorganiQ% cs)gpgvseigig%r:sbasis
f
fr(ixit Vféieg% leggt cmat;e;x{t cgrixggfggs carbggt;dlrates‘ N P K Ca Mg
b?f;?f‘ 1153 3,13 97.3 0.52 14,11 | 0.52 1,01 570 0.38 0.49
Vva}izggpe 108.2 177  88.4 0.19 7.98 0.19 116 9.05 0.40 0.6l

<<n%@%¥mkwxﬁf,%%I%&anéBK%®¢K€Uﬁmm%,%vvmé%%
ELLLBWERANSAONED, H)AROBFIELLSVEBANALH SN (Table 3),

% 2=

Fig. 4~5 LA 6N 2 XD K NBORENKIE, BEfFE bl hrBlic—Ficsdohdc s
POREVLRICHEBEEZZERLD bNEFOSERBFHCEELEZ 2ERICK - TRELTK
BESIBbNI, TTICL= F OEBREY, +29 ) OFC R OREMNENENTEFMEE
BROERSEERUGRRRICE - TERENECEHNELMICENTO S, LidioTH a2 Y
DK NBLEOREOFREFHRRBIGICHE bDEELLN, B2, 3EROKENSHHE
ﬁ”’;ﬂéo . '

Fig. 6 OfERH > BREEERC BREZROZBET CARMRELDPTVES K Bbh
3,

BETRBERERTRALLTVEVONIBEEODRY E—HT560THBL, &1~2
RBICRELPLTVWETIRZEORRY bAECTRELDONI, 72BEEDE X3S BTTRAEL
PTNEIICBS, BROEEI Fig. 7 1 SBFERVLSIcEhbn3, —fgic Fig. 8 icddh
BEONERBEETTRIZEING LREVBEINDG, £HVHCNWEHET AL ICEDR,
L LEF vy VOBARSETARNENE ZICHELTVS, BRLTVAE X&bh, GKIND
BLEICREF Yy VOBBRELL, £18F v VEH ) OBBRAERTHS BRI
EEIELCHELTVE, LN TEEBDOL I HWERLLTVWERETCREREFS525 &
EBDICANEZBRELTELNZENKRNTHS S, RICKIEDIBEBETTEF v VvHs0 3%
FoyvENYEBELRLNC ENRETE S, ,

LD ULENSZNSOBBROMEORIMEEI NS - DICRETZ 65D EEZ SN, Table 2
DEERBINERFFT T ELIICBED,

CCNBERBEERARRTRAMMOERSATENES THS (Table 3) o BHART®
BRSELTHY, AR, MESENTOEY, BERETDEAY, BERBSEENLERT
bHEDARNEL OGNS,

DED S NBOREEMEIT 2 ICEMBROBIEHE L NE S WELZHET 2 KESRD
55 '
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