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Summary

This report is a result of the studies in which the responses of the day-length and the

- temperature have an effect on- the pistillate flower formation in the pumpkin (Cucurbita

moschata), the winter squash (C. maxima) and the watermelon which were investigated

by the differentiating process or the nodes number of pistillate flowers induced by changing

the climatic factors,

1.

2.

On the differentiation and development of the flower bud in the cucurbits. The
initiation of axil meristem has been encountered on the 2nd or 3rd nodes below the apical
meristem, On the Cucurbita sp, the axil meristem is differentiated into the primordium
of the flower, at the same time, a secondary meristem starts to develop one side of a
primordium of the flower, On the watermelon, the bract and the secondary meristem
starts to develop either side of a primordium of the flower,

All flowers initiate the primordium of sepal, petal and stamen. The pistillate flower
has no functional stamens and the male flower shows no sign of a pistillodia.

At the time when the sepal primordium begins to develop, the secondary meristem
initiales the tendril.

On the effects of climatic facter on the pistillate flower formation, In the pimpkin,
day-length has greater effect than temperature, in the winter squash and the watermelon,
the effect of the temperature is greater than the day-length.

Photoperiodic responses on the formation of a pistillate flower in the pumpkin.

(1) Photoperiodic responses of the pumpkin occured in all plants persistently with the
after effect of short-day treatment (such are known as photoperiodic induction). These
responses appeared in plants having 6 sq.cm or more foliage leaf area, when treated with
moer than 6 cycles of the shortday treatment. By 6 to 14 cycles of the short-day treat-
ment the primordium of pistillate flower bear differentiation after growing 2 to 7 nodes
counting from the node at the end of the treatment. This number of nodes are varies
with the stage of plant growth, cycles of the inductive dark period and the temperature.

In the case of beginning the short-day treatment just after germination, more times of
treatments were required at the temperature of less than 18°C. Temperature of 20-23°C
required the least times and 10 cycles of the treatment induced the differentiation.

(2) For the differentiation of pistillate flower, 4 to 6 hr. of light period and 12hr, of
dark period were required at least. The cycles of light period 8hr, and dark period 16hr.
was the best for the plant growth and pistillate flower formation.

(3) It was noted that lowering the temperature from 20°C to 10°C under at inductive
short-day treatment, resulted in the merely advanced appearence of the first pistillate
flower on the vine. The plants with short-day treatment at a temperature 27°C or more
had no effect of photoperiod.

(4) The plants changed from a low temperature to a high temperature during the course
of short-day treatment showed more inhibitory responses towards the pistillate flower for-
mation than the plants treated at a low or high temperature, When growthing the plants



at a low temperature and long-day condition after the short-day treatment, pistillate flowers
were formed at lower nodes if the number of cycles of the short-day treatment was fewer,
When growing the plants at a high temperature and long-day condition, however, more
number -of-cycles were needed for the earlier formation of pistillate flower. It seemed that
the plants put up with a higher temperature in the course of the short-day treatment than
that after the treatment.
(5) With the short-day treatment at the average temperature of 24°C, variety Shiro-
kikuza (a breeding at the region of lower latitude) showed inhibited pistillate flower
formation, but variety Aiza-wase (a breeding at the region of higher latitude) showed
good responses to the short-day treatment.
4., Effect of temperature on the formation of a pistillate flower in the winter squash and
the watermelon.
(1) The number of nodes bearing the first pistillate flower lowered when growing the
plants at a lower temperature, the relationship between the number of nodes bearing the
first pistillate flower (¥) and the average minimum temperature (x) on the winter squash
var, Hoko is calculated as follow; log ¥=0.78+0.023%
(2) By growing the plants at early stage at a high temperature condition (minimum
18-20°C) and then removing it at a low (minimum 8-11°C), the number of nodes bearing
the first pistillate flower was closely connected to the time of changing the temperature.
It seems that the node differentiating floral primordium or sepal primordium at the time
of changing temperature develops into a pistillate flower. It was necessary of 5 or 6
nodes or 7 or 8 days until the sex of the flower was determined from the node differentiat-
ing floral primordium or the day at the temperature was changed.
(3) On the winter squash, when the seedling grown at a low temperature condition is
removed at a high, the pistillate flower reduced from the node differentiating floral
primordium at the time of changing the temperature. This result shows that the tempe-
rature reébonses for the sex expression of flower in the squash was reversible in the effect.
(4) The relationship between the number of the fully expanded leaves in the seedlings
(x) and the node number of differentiating floral primordium () is calculated as follow;
winter spvash var, Hoko, main stem
y=1.81+3.80x
var, Akagawa-amakuri, main stem
y=4.91+2.31x
watermelon main stem
y=1.1+3.0x
secondary stem
y=T7.7+7.1x*
(*, number of fully expanded leaves in the secondary stem)
By this calculation, the time of changing temperature from high to lower may control the
node location of the pistillate flower. In the winter rquash it is desirable commercially
that the first pistillate flower is formed on the 10-12th node. Therefore, keeping the
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seedlings at high temperature until two leaves are fully expanded and thereafter at a low
temperature is the most recommended. Similarly, in the watermelon, in order to have
pistillate flowers after on the 20th node (main stem) or 15th node (secondary stem),
keeping the seedlings at a high temperature until 6th or 7th leaves (main stem) or Ist leaf
(secondary stem) are fully expanded and thereafter to a low temperature condition is the
most desirable.

(5) The high critical temperatures of the watermelon seedlings were 52 to 54°C at the
humid condition and 48 to 50°C at the dry condition, when the seedling were exposed to
high temperature 4hr. daily, twice.

(6) 1In the case of the seedlings were planted in the field at the stage of the 4th leaf
was fully expanded, a general practice in this district, the pistillate flower differentiated
before planting did not develop into a high quality fruit. Keeping under at a high tempera-
ture umtil the pistillate flowers differentiate may be desirable, which was because of
vielding a high quality fruits or saving the manual labor.

The days of the flowering time of the pistillate flower from returning to a low
temperature condition is inverse proportion to the days of fine weather or the average of
maximum temperature in a period of ten days including change to a low temperature
condition, generally, 30 to 35 days were required to come into bloom five flowers per

plant.
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-Species (March, 1966)

Yoshio NAKAHIRO Studies on the Method of Measur ing the D1gest1b111ty of Poultty Feed
(October,1966) -

Hiroshi INOUE : Studies on the Fruit Development of Natsuda1da1 (Citrus Natsudazdaz
HavaTa), with Special Reference to Water Spot Injury (March, 1967)

Toyoki MIVABE ¢ Studies on the Production and the Salt Balance in Relation to Calcium
Phosphocaseinate of Abnormial Milk (August, 1967) (in English) .

Murao Soco : Studies on the Bark Lignin and Bark Phenolic Compounds (September 1971)
Mitsuaki OHSHIMA : Studles on Nutritional Nltrogen from Red Clover leage (November, -
1971) (in English)

“Shuzo TaTsumi : Fundamental Studies of the Chemical Forms of Calcium and Thelr

Metabolisms in the Tree Leaves (November, 1974)

‘Masaru KURETANI : Studies on the Early Summer- Defol1at10n of Grape Vmes Caused

by Vein-yellowing (December, 1974)

Hisao KuraTa : Studies on the Sex Expression of Flowers mduced by Day—length and'k

Temperatute in Pumpkm and Watermelon (March, 1976)





