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Growth and Yield Performance of the Water Chestnut (Trapa bispinosa Roxb.) IV. Distributing
pattern of flower buds and fruit productivity of branch : Susumu ARIMA, Jiro HARADA and Noriyuki TANAKA
(Faculty of Agriculture, Saga University, Honjou, Saga 840, Japan)

Abstract : To clarify the influence of the composition of stems on valuable fruits production of a plant of Trapa
bispinosa Roxb. cultivated in paddy fields, the distribution and the number of flower buds, the first flowering time
and the number of valuable fruits on each stem were investigated. Their changes by planting density and the
timing of shading were also examined.

A significant distributing pattern of flowers was observed in every stem where | to 2 nodes having flower buds
(flower nodes : FN) and 4 to 10 nodes not having flower bud (non-flower nodes : NFN) succeeded alternately.
In this pattern, the number of NFN per NFNG (non-flower node group) showed a tendency to decrease at
higher parts of a stem. Therefore, the condition for fruit ripening conditions at lower FN, in which the flowers
bloom at the early flowering stage, was assumed to be better than that at upper FN. When the fruit productivity
of each stem was compared, the lower the nodes along the mother stem from which the stem emerged, the larger
the number of valuable fruits produced on the stem, and the higher the productivity. Among these stems, the
number of fruits which had started their ripening in the early flowering stage was considered to be larger.
Moreover, as a result of low planting density (below 7.1/m?) and early shading in June, the first FN on every
stem became higher. Therefore, the percentage of stems of lower branching order and from lower nodes would
decrease in the plants.

In consequence, it was clarified that the lowering of branching order and the increasing of the stems emerging
at an early stage in the stem composition are important factors for the production of a large number of valuable
fruits and for the increase in the yield of a plant.

Key words : Branch, Distributing pattern of flower buds, Fruit productivity, Planting density, Shading, Trapa
bispinosa Roxb., Water chestnut.
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Fig. 1. Distributing pattern of flower buds and

fruits along a stem.

FN : “Flower node”, the node at which a
flower bud was formed.

NFN : “Non-flower node”, the node at which
a flower bud was not formed.

FNG : “Flower node group” consisting of 1 or
more flower nodes.

NFNG : “Non-flower node group” consisting
of 1 or more non- flower nodes.

# : Node of lamina opening.
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Fig. 2. The change of the number of successive
flower nodes and non-flower nodes compos-
ing a FNG and a NFNG toward the shoot
apex on a stem.

FNG, NFNG:See Fig. 1. Numbered
acropetally from the node of the first flower
along a stem. Bars indicate S.E.
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Fig. 3. Relationship between the date* of the first flowering and the nodal
position** of stems in a plant (an example).
* : Expressed by the number of days from the first flowering of the plant
to the first flowering of each stem and indicated as numerals in circles.
* * : Expressed by cumulative number of nodes from the basal node of the
main stem to the node at which the branch concerned developed. The
branching point of each stem from the mother stem shows the cumulative

nodal position of branch.
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Fig. 4. Relationship between the date* of the

first flowering and the nodal position** of
primary, secondary, tertiary and fourthly
branches (an example).
@ : Primary branch, C:Secondary branch,
A : Tertiary branch, [1: Fourthly branch. 1:
Primary branch (y=0.46+0.11x, r=0.916**),
Il : Secondary branch (y=4.4+0.09x, r=0.
674**), 111 : Tertiary branch (y=6.33+0.12x,
r=0581*). *, ** :See the note for Fig. 3.
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Fig. 5. The number of flowers (A) and valuable fruits (B) and the rate of valuable fruit
production (C)*, as related with the nodal position** of branches.
* : C=B/A X100 (%).* * : See the note* in Fig. 3.
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Fig. 7. Influence of the shading stage on the

first flowering node. (22 th. Aug.;95 days
after transplanting)
* : See the note for Fig. 6. * * : Whole ; 6/1
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Table 1. Relationship between number of nodes included in the 1st non-flowering
node group and the shading stage.

Shading stage

Control June July August Whole
Number of nodes o n n +
‘n 1st NENG 9.02+0.28 9.25+0.27 9.33+0.26 9.10£0.26 10.05%+0.28
Mean=£S. E.
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