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Growth and Yield Performance of the Water Chestnut (Trapa bispinosa Roxb.) V. Effects of
photoperiodic treatment on the distributing pattern of flower buds and the growth of leaves : Susumu ARIMA, Jiro
HARADA, Noriyuki TANAKA and Seiji OKA** (Faculty of Agriculture, Saga University, Honjou, Saga 840, Japan ;
**Saga Pref. Office, Jounai, Saga, Japan)

Abstract : The effect of photoperiod on the distributing pattern of flower buds along a stem and the growth of
leaves in Trapa bispinosa Roxb. was examined by the photoperiodic treatments of seven artificially changed
day-lengths, 9, 11, 13, 13.5, 14, 15, 17 hours in 24 hours cycle. The treatments were conducted for two months,
from 26th June to 26th August, using the plants in the late floating leaf stage. Flower buds initiated under the
short-day conditions of 14 hours or less. The distributing pattern of flower buds formed along a stem under the
short-day condition was affected by photoperiod ; that is the number of flower nodes (FN) in a flower node group
(FNG) increased and the number of non-flower nodes (NFN) in a non-flower node group (NFNG) decreased
by the shortening of day-length, though no significant change was observed in the length of cyclic appearance
of FNG and NFNG along a stem. In consequence, the number of FN per unit number of nodes on a rosette
increased with the shortening of day-length. Moreover, the growth of leaves was suppressed and the size of a leaf
become smaller. In a rosette, although the number of leaves increased, the size of rosette tended to become
smaller. Similaly, the size of flower buds or flowers immediately before or after flowering, respectively, was
decreased by short-day treatment. The results obtained in the present study suggest that development of fruit
may be suppressed by excessive short-day conditions.

Key words : Distributing pattern of flower buds, Flower bud formation, Photoperiodic treatment, Trapa bispinosa
Roxb., Water chestnut.
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Effect of day length on the number of flower buds per nuit number

Day length (hr) 98

11° 13¢ 13.5¢ 14¢

Number of flower buds 5.9£1.8 4.1£1.9 2.7*+1.9

per 10 nodes*

2.2£1.7 1.7x1.2

*: Values show means+standard deviations calculated from the number of
flower buds and fruits formed on the nodes, a : from 4th to 19th, b : from —1st
to 19th, ¢ : from —13th to 17th, d : from —15th to 15th, e: from —15th to 11th,
of the rosettes collected on 27th August.
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Fig. 2. Leaves at successive nodes with and

non-flower node proup and the total number
of nodes in both the groups in response to
day length.

O : Number of nodes in a flower node group.
® : Number of nodes in a non-flower node

group.
[ : Total number of nodes of both groups.
Vertical bars indicate standard deviations.

without flower bud ;an example of ten con-
sective flower nodes set in a flower node
group under nine hours day length.

S: Stem, L : Lamina unfolding node designat-
ed 0 in node number, FB: Flower bud,

FR: Yonug fruit, @:Leaf at flower node;
from —2nd to Ist, from 3rd to 12th, from 16th
to 17th.

at each node in response to day length.

Numerals in the parentheses show the day

length.

F: First flower bud.

# : At the nodes upper than the mark, dis-
crimination of flower bud by eye-
inspection was difficult.

: Discrimination between a flower and
non-flower node was difficult because of
the drop of fruits at the nodes marked
and lower.

Percentage of flower bud formation was

calculated for each node from the observa-

tions on 18 to 24 rosettes in a plot.
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Table 2.

Effect of day length on the flower bud length(=*s.d.).

Day length (hr) 9

11 13 13.5 14

Flower bud length*(mm) 1.2+0.1

1.6£0.2 2.1+£0.2 2.3%£0.1 2.4%0.1

* . The length of flower buds set at the flowering and nearby nodes on the stems

of rosettes collected on 27th August.

Table 3.

Effect of day length on the leaf emergence rate.

Day length (hr) 9

11 13 13.5 14

Leaf emergence rate* 2.2+0.4

(day™")

1.920.4 1.4%£0.5 1.2x0.4 0.9%£0.2

* . Values show means=standard deviations calculated from the number of
leaves emerged during the period of 21 days, from 5th Aug. to 26th Aug.
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Table 4. Effects of day length on the size(=*s. d.) of leaves.
Day length (hr) 9 13 13.5 14
Leaf area* (cm?) 12.0£0.5 13.7£1.5 21.0+£1.0 25.4%+1.1 36.4%+1.2
Lamina length* (cm) 39.9+0.4 41.2+0.8 50.7£2.0 56.1+1.1 64.5+1.4
Lamina width* (cm) 47.4+0.9 48.0+0.8 64.5+1.2 70.1£1.9 85.1£2.9
Petiole length** (cm) 9.1£0.6 9.8x0.4 14.7+0.4 13.1+0.8 16.5+0.6

* : Values calculated from the leaves set at the 10th to 20th nodes along the stems

of rosettes collected on 27th August.

** . The lengths were measured on the ten longest petioles in each rosette.

Table 5.

Effects of day length on the characteristics(=+s. d.) of rosettes*.

Day length (hr) 9

11 13 13.5 14

Diameter of rosette (cm)
Height of rosette** (cm)
Number of leaves per rosette

Fresh weight of a rosette(g) 84+18

11.8+1.2 14.0%0.9
0.9£0.2
66.3+3.6 52.0£3.1 44.5+2.3 38.2+1.8 35.4%3.2

1.5%0.7

18.8£2.2 22.5+1.9 21.6+2.0
2.8+x1.2 4.4%x1.0 6.7x1.4

86+17 89+24 10620 122£32

* . Rosettes collected on 27th August.

** - Values indicate the lengths from the water level to the highest position of the rosettes.
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