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

XI. On the Occurrence of Parachute-like Leaves in Cucumber Plants

Toru Kato*, Hiroshi Haysur*, and Shooji Takanasur**

* Laboratory of Vegetable Crop Science, Faculty of Agriculture
¥Section for Promotion of Agriculture, Hiroshima Prefectural Office

Abstract: 1. It was clearly shown that the calcium content in parachute-like leaves
was less than that of healthy ones.

2. Parachute-like leaves were induced in plants grown in nutrient solution without
calcium and heavy nitrogen and/or heavy potassium increased more sever parachute-like
leaves.

3. Low temperature and/or low light intensity in cloudy and rainy days induced, singly
or in combination, the parachute-like leaves in Kurume-ochiai H type cucumber grown in
unheated vinyl house when researched the relation between the air temperature and weather
conditions and the occurrence of parachute-like leaves during the growth of newly expanded
leaves. Low day temperature and high night temperature after these conditions increased the
grade of parachute-like leaves.

4, In all combnation of low light intensity, calcium shortage, heavy nitrogen, and dry
soil and also in wet soil at low night temperature parachute-like leaves were found.

Root pruning increased the occurrence of parachute-like leaves in plants grown with
heavy nitrogen.

5. From the above-mentioned results it may be concluded that the occurrence of parachute-
like leaves is due to the obstructive conditions of calcium absorption by root such as calcium
shortage, low light intensity, low night temperature, heavy nitrogen, and dry soil followed
by the promotive conditions of growth such as high night temperature.
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Table 1. Relation between grade and bending
rate of parachute-like leaves

Grade of . Bending rate of leaf
parachute-like leaf (%)

1 <10

2 10~20

3 20~30

4 30~50
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Fig. 2. Calculating method of bending rate of leaf.

Table 2. Calcium contet in normal and parachute-like leaves
(Percent on dry weight basis)
Bending rate Central Middle - Marginal
of leaf part part part
Normal leaf 0 1.25 1.07 1.16
Parachute-like - 'y
leaf 13.81 0.89 0. 86 0.75
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Table 3. Mineral composition in nutrient solution ;

w . .

A B C D
Minerals . )

N 200PPM 200PP™ 400PP™ 200PP™

P 200 200 200 200

K 200 . 200 200 ' 400

Ca 120 0 0 0

Mg 24 24 24 24
Minor elements + + + +

Salts used: NHsNO3., KHz:POs, K2S0s, Cacl22H30, MgSO4, Micro nutrient
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Fig. 3. Appearance of parachute-like leaves in plants grown with calcium deficiency.
Left: with calcium, Right 3 plants: without calcium, and left; standard sol.,
center ; supplement of heavy nitrogen, right; supplement of heavy potassium,
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parachute-like leaves during the growth of newly expanded leaves.
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Fig.' 5. Effect of light intensity and amount
of nitrogen supply on the occurrence of
parachute-like leaves.

— Full sun light, - Shade,
X ; 20 kg/10 a, O; 40 kg/10 a, A;
60kg/10a,]; 80 kg/10 a,

10F
N20kg/10a N 50kg/10 a
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Fig. 6. Effect of root pruning at the transplanting date of seedlings grown with various

nitrogen supply on the subsequent occurrence of parachute-like leaves in the fleld

supplied with different nitrogen
-—Untreated,

Root-pruned, O; 20 kg/10a, A; 40kg/10a, [J; 60 kg/10a
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Fig. 7. Effect of calcium and nitrogen on the occurrence of parachute-like leaves.

—— + calcium,

------ — calcium

O; Heavy nitrogen, @ ; Light nitrogen
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Fig. 8. Effect of light intensity on the parechute-like leaves
— 100 % light intensity, - 60 % light intensity,
———~ 25 %light intensity, —* — 14 % light intensity
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Fig. 9. Effect of light intensity and soil moisture on the occurrence
of parachute-like leaves. ’

—Full sun light, - Shade @ ; Dry soil,” A ; Medium soil, l; wet soil

L2 .
Serial leaf number

Fig. 10. Effect of light intensity and night temperature on the parachute-like Ieaves

—— Full sun light, - Shade, ‘
® ; High night temperature. O ; Low night-temperature -
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