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Growth and Yield Performance of the Water Chestnut (Trapa bispinosa Roxb.) II1. Developmental
process of fruit : Susumu ARIMA, Jiro HARADA and Noriyuki TANAKA (Faculty of Agriculture, Saga University,
Honjou, Saga 840, Japan)

Abstract : Development of fruits of Trapa bispinosa Roxb. cultivated in paddy fields was investigated from the
viewpoint of nodal succession along a stem and of flowering time, and variability of valuable fruit weight was
analyzed.

Differentiation of flower buds, flowering, and growth of fruits proceeded together with increase in the number
of leaves on the stem. The deviation in the phenomenon was small among the stems that flowered in August. By
the comparison of the final weight of fruits whose flowering time differed, the existence of a time-limit in flowering
for obtaining valuable fruits was noticed, and the effective flowering period was assumed to be from the first
flowering time to mid-September. Furthermore, by the change of the ratio of valuable fruit number per flowers
bloomed (RVNF), the period of flowering was classified into three stages: i. e. early (from first flowering time
to late August), when the RVNF is high and stable ; middle (from beginning to mid-September), when the
RVNF decreases ; and late flowering period (after mid-September), when the time of effective flowering reaches
its limit and the RVINF becomes zero. In the early flowering stage, the variation in the final size and amount of
fruits was small irrespective of the flowering time and the kind of stems. Also, a considerable percentage in total
number of valuable fruits seemed to consist of the fruits whose formation had started at the early flowering stage,
since the stage is much longer than the middle flowering stage. Consequently, the above-mentioned phenomenon
is thought to be the factor contributing to the small variability in the size and amount of valuable fruits, stabilizing
their average weight.

Key words : Flowering, Fruit, Percentage of fructification, Percentage of valuable fruits, Trapa bispinosa Roxb.,
Valuable fruit production efficiency, Water chestnut.
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Fig. 1. Changes in length of flower bud by node.

% : The node where lamina opens.

(): Total length of flower bud.

@® : Length of flower stalk.

Comparison among a number of flower buds
belonging to different stems because of the
separate distribution by node in each stem.
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Fig. 2. Growth of fruit and fruit stalk by node.
Numerals represent the number of nodes
after the opening of lamina. The method of
comparison is the same as Fig. 1.
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Fig. 3. Changes in weight and sizes of a fruit by
node along a stem.
® : Fresh weight, 7/ : Width, o : Height, _ :
Thickness. The method of comparison is the
same as Fig. 1.
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Fig. 4. Growth of large cotyledon by node.

Numerals represent the number of nodes
after the opening of lamina. The method of
comparison is the same as Fig. 1.
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Fig. 5. Changes in weight and sizes of large
cotyledon by node along a stem.
@® : Fresh weight, B : Dry weight, : Width,
& o Height, 1: Thickness.
The method of comparison is the same as
Fig. 1.
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per fruit in fresh weight. Vertical bars indi-
cate S.E.
40 -
s
S 30F
=
j =
Ezw
~
L
& 10F
2
a
0 L 'l L i 1 L
1 2 3 4 5 6
Weeks after flowering
Fig. 7. Changes in the ratio* of fruits that had

dropped.
% : (1-No. of viable fruits+No. of marked
flowers) X 100. vertical bars indicate S.E.

R EE1%), 8 A 29 HLANCBETE L 72fEDfEHE=R
KT TA% TIRIF—E L TWw72h38, 9 2 A - TRTE
L7-IETIRBETEANEBN A IF EFEERAET L, 9
H19HCEELZE D TIE50%% FE- 7,

7, BIER 4 EBLUBOERY 2 anh iz RE
TH->ThH, ZOHHLDIT10g L EDOERFEICE
LWy DOMEL, 2T, BKHBETEE S, 6
BB 2ERERSE E1FR) LHIERER
WAL E, 8815 H,»5 8 H29HE TIHfEL, IE
FUHEE L BEIL, 20 BUYUESEREL -
7zh3, 9 BIC A - THTE L 2 REFRHIEH OB
Ao THRECRELZI0gICET S LD
WAL, 9 H19 HBE L2 D3 RENERE
Ligolz, 227, BRESERK E1XR) &
> T, SEFHCEIEL IEDBREAICREREIC 2
HEEHER LI 25, BIEHD 8 HHDEHE X
TREH0.71~0.72 TIEIEF—ELTBY, [LHEDOH T
BB REE e o708, BIEEHD 9 HICA 3 L RE

NII-Electronic Library Service



BEL—b o B OEF ENERBLICEYT 205 B 3H) 587

Table 1. Percentage of fructification and valuable fruits and valuable fruit
production efficiency at various dates of flowering day.

Flowering day 15 Aug. 22 Aug. 29 Aug. 5 Sep. 12 Sep. 19 Sep.
Percentage of 74.2 73.0 74.0 65.3 57.2 48.5
fructification (%) *

Percentage of valuable 95.0 98.5 98.0 83.5 70.3 0

fruits number in whole

fruits (%) **

Valuable fruit 0.71 0.71 0.72 0.54 0.39 0
production factor***

* - (No. of viabily fruits/No. of marked flowers X100; %), Average ratio
among 4, 5 and 6 weeks after flowering.
** . (No. of valuable fruits/No. of viabily fruits X100; %).

Kk . *X**Xlo~4.
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Fig. 8. Relationship between the date of flower-
ing and sizes of fruits.
® : 3 weeks after flowering, O : 6 weeks after
flowering. Vertical bars indicate S.E.
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Fig. 9. Relationship between the date of flower-
ing and fruit weight. See Fig. 8. for the
symbols.
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