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

VI. On the Occurrence of Abnormal Fruits in Cucumber Plants

(I) On the Development of Turtleneck Type Fruits, so-called
Katakoke Fruits in Japanese

Toru Kato*, Yasuhiko Iwamorr®*, and Hiromichi Opa**

* Laboratry of Vegetable Crop Science, Faculty of Agriculture ;
** Section for the Promotion of Agriculture, Hiroshima Prefectural Office

Abstract : The present study reports on the developmental mechanism of abnormal fruits -
like turtleneck type, so-called Katakoke fruits in Japanese. Various treatments with light intensity,
soil PH, water supply, day and night temperature, and fertilizer elements were carried out in
raising seedlings period and the subsequent fruits beared on the lower nodes were investigated in
soil and sand culture.

1. The resuits on the effects of water supply, nitrogen, potassium, and - calcium application
showed that the lack of calcium increased in number of turtleneck fruits which were more
promoted by abundant water supply.

2. The results on the effects of light intensity, soil PH, and nitrogen level showed that the
development of turtleneck fruits was promoted in acidic soil, but not by light intensity and
nitrogen level.

3. In all combination of day and night temperature, and two water levels, only low night
temperature induced the occurrence of turtleneck fruits remarkably.

4. The lack of calcium in nursery bed in sand culture induced the turtleneck fruits beared on
the lower nodes of cucumber plants grown in sand culture with complete nutrient solution, but
the effects of nitrogen and potassium supply were not found.

5. It was clearly shown that the lack of boron promoted the occurrence of turtleneck fruns
induced by calcium shortage.

6. The occurrence of turtleneck fruits was not so different by nitrogen source, but was

. considerably found by excess potassium and/or magnesium supply.

7. The effects of lack of calcium supply interposed at variou stage of nursery bed showed that
the occurrence of turtleneck fruits was found from the lower nodes to the higher ones, corres-
ponding with the time of removal of calcium supply.

8. The following conclusion can be drawn from the above-mentioned results that when calcium
supply to female flower buds during flower development was reduced under low night temperature,
excess fertilizers, acidic soil, boron shortage, these female flower buds resulted in turtleneck
fruits after fruit set.
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Fig. 3. Relationship between kind of shoot and occurrence

of turtleneck fruits

Effects of nitrogen, potassium, calcium supply and soil moisture

bed on the occurrence of turtlencck fruits
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Fig. 5. Effects of temperature and soil moisture in nursery bed on
the occurrence of turtleneck fruits

4. F vy, Y, AROEE
Fov, N, GROEBEIVBOMKTE-HDICBHHCE>THRELKLETA, Table 1 @
LIBRRNA DN, THDE, BROHRSLEVEELIBCIRILEDRT, Fvv/en
) OBEDCEBICOVTIRBOMURRNS LNED 720

Table 1. Effects of calcium, nitrogen, and potassium in nursery bed on the occurrence
of turtleneck fruits in cucumber plants grown in sand culture

Treatment No. Number of fruits %
of occurrence of
Ca N ‘ K plant used Normal | Turtleneck Total tu?lﬁ?t‘:k
Heavy 4 T 20 15.0%
Heavy
Light 4 s 1 12 8.3
+ Heavy 4 11 1 12 8.3
Light
Light 4 13 o2 15 13.3
Sum 16 52 7 59 1.9
Heavy 4 9 11 20 55.0
Heavy
Light 4 9 7 16 43.8
- Heavy 4 6 8 14 57.1
Light ‘ '
Lihgt 4 4 10 14 71.4
Sum 16 28 . 36 64 56. 3
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Table 2. Effects of calcium, boron, and water content in nursery bed on the occurrence
of turtleneck fruits in cucumber plant grown in sand culture

Treatment No. Number of fruits %
of octcuri{encekof
water . urtienec
ovater | ca | B |plantused | Normal |Turtleneck| Total tene
4 11 7 18 38.9
+ .
- 4 9 10 19 52.6
Moderate ' + 4 9 12 21 57.1
- 3 6 7 13 53.8
Sum 15 35 36 71 50. 7
+ 4 13 6 19 3.6
+
' - 4 8 4 Con 3.3
Dry + 4 8 5 B3 s
- 4 7 5 12 41.7
Sum 16 36 20 56 35.7
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Fig. 6. Effects of nitrogen source, and excess potassium and
magnesium in nursery bed on the occurrence of turtleneck
fruits in cucumber plants grown in sand culture
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Table 3. Effect of timely removal of calcium supply in nursely bed on
the occurrence of turtleneck fnuits grown in sand culture

Leaf age No. of fruit harvested, No. of turtleneck fruits, % turtleneck fruits
Node

02468::?'rus:°'3-—5——7—9—11—13%15—17—19 Total
————t—t 4 /¢ (25)] 0 0/ (0){%/s (014 (25)]%/s (0)°/s (0) © 2/19(11)
b ettt 4 2/2(100){ 1/2 (50)1Y/2 (50)(%/s (0))%/s (0|92 (0)f 0 0 1/15(27)
b+ bt 4 19 (0)[%2 (0)(2/s (67)[4/4(100){ /2 (50)1%/s (0)9/1 (0) 0 /16(44)
et | & [/ (O (O)[2/4 (50|25 (6T $/4C100)] Va2 (SO/1 (0)[o/1 (0} */1a(53)
— e 4 o/1 (0)|%1 (0)1/s (20){ /s (33)] © 8/4 (75)]2/2(100)} /1(100)} 8/18(47)
Poreeneseesnans 4 4 /2 (86){%2 (0) 0 3/4_(75) 3/4 (75)]1/1(100)] 1/1(100)] 1/1(100)[25/20(75)
— +Ca

...... —Ca

. No. of turtleneck fruits . ;
1 : [
Sample 1/4(25) No. of fruits harvested (% turtleneck fruits)
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