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Growth and Yield Performance of the Water Chestnut (Trapa bispinosa Roxb.)
among the canopy formation of emersed leaves, flowering and the number of valuable fruits : Susumu ARIMA,
Jirou HARADA, Noriyuki TANAKA (Fac. Agric. Saga Univ., Honjou, Saga 840, Japan)

Abstract : The relationship between the canopy formation and yield performance of Trapa bispinosa Roxb. in
paddy fields was investigated under the following six conditions : vinyl house culture (VH) ; shade culture (SC) ;
and open field culture (OP) ; with and without fertilizer (F).

The speed of the canopy formation varied with treatments, and the formation of the complete canopy of
emersed leaves was hastened in the following order : VH+F>VH>OP~+F>OP >SC+F>SC. The number of
productive rosettes tended to increase corresponding to the earliness of the maximum rosette number stage.
Furthermore, the variation at about 20 days was observed during the first flowering time to correspond to that
during the maximum rosette number stage. Yield varied from 506 to 1190 gm~? and increased under the

II. Relationship

condition of early canopy formation. The cumulative number of flowers per rosette ceased to increase at the same
time, regardless of the timing of the first flowering, which showed a significant correlation with the timing of the
first flowering. Also, high correlations were seen between the maximum rosette number stage and the first
flowering, and between the cumulative number of flowers and the number of valuable fruits per rosette.
Therefore, it can be proved that the increase in number of valuable fruits per rosette depends on the increase
in the cumulative number of flowers per rosette owing to a prolonged flowering period, which arises from the
promotion in canopy formation and commencement of flowering.
Key words : Fertilization, Paddy field cropping, Shade culture, Trapa bispinosa Roxb., Vinyl house culture, Water
chestnut, Water temperature, Yield.
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Fig. 1. Changes in air (A) and water (B) tem-
perature.
& A vinyl house culture, O® : open field cul-
ture, [JB : shade culture.
AON : maximum temperature, AO{: mini-
mum temperature.
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Table 1. Changes in the number of rosettes per unit area(m=2).

Treatment* June July Aug. Sep. Percent_age of
13 20 27 41118 21 25 29 1 4 81117 24 29 410  Productive rosettes
VH +F 4815 27 31 36 31 28 27 29 30 30 30 30 30 30 30 30 82.7
VH 12 5 914 23 28 35 33 30 27 28 30 29 29 29 29 29 83.3
OP +F 12 3 6 91417 2532 3631 26 28 29 28 28 28 28 78.0
opP 11 2 3 6 8101318 20253330 29 28 28 28 28 91.3
SC +F 11 2 35 7101317 192425262524 24 24 24 93.0
SC 11 1 2 3 4 7 911 131619202221 20 2020 95.7

1)*: VH ; vinyl house culture, OP ; open field culture, SC;shade culture, F ; fertilization.

2) Underlined figures show the number of maximum rosettes in each maximum rosette number stage.

3) The values on 10 Sep. indicated the number of productive rosettes.

4) Percentage of productive rosettes= (the number of productive rosettes) + (the maximum number of
rosettes) X 100.
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Fig. 2. Changes in cover degree with floating

R I R S 3EEH & A W AHBERER (r=0.926%") leaves (A) and emersed leaves (B).
2T L7. & :vinyl house culture-+fertilization, a:
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fertilization, @ : open field culture, (I : shade
culture+fertilization, ® : shade culture.
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Table 2. Changes in percentage of plots reached the first flowering time.

Aug. Sep.

Treatment*

0 3 6 9 12 15 18 21 24 27 30 2
VH +F 0 15 43 75 100
VH 0 10 30 52 82 100
OP +F 0 10 32 88 100
opP 0 5 35 70 94 100
SC +F 0 20 65 85 100
SC 0 14 60 82 93 100

*: VH ; vinyl house culture, OP ; open field culture, SC; shade culture,

F : fertilization.

Table 3. Correlation coefficients among maximum rosette number stage and

first flowering time.

First flowering time

Cumulative number of
flowers per rosette

Maximum rosette number stage
First flowering time

0.9124** 0.8805**

0.8795**

** - significant at the 1% level.
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Fig. 3. Relationship between the first flowering
time and the cumulative number of blooming
flowers per rosette.
The first flowering time: O ;3 Aug., & ;13
Aug., (7;23 Aug.
* % :the cumulative number of flowers ob-
served in the period from the first flowering
time to 14 Oct. Values are means of three
plots.
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Table 4. Yield and yield components.
Treatment*
VH+F VH OP+F op SC+F SC
Yield (gm?) 1190+89 985+68 952147 686164 563432 506+ 28
(173) (143) (139) (100) (82) (74)
Total weight of all fruits 1296 =86 1039+69 994+ 48 740+70 601+41 548 +33
(gm~?) (175) (140) (13¢9) (100) (8D) (74)
Percentage of valuable fruits 92 95 95 93 94 92
weight (%)
Mean weight of valuabule 20.9+0.7 18.6+0.9 19.8%+0.4 19.6*+0.4 18.8+40.7 18.8+0.9
fruits (g/fruit) (107) (95) (101) (100) (96) (96)
Number of valuable fruits 57+7 53+£5 4812 35+4 30£3 27£3
(m~2) (163) (151) (137) (100) (85) (77)
Total number of all fruits 767 70+6 61£3 4745 43+4 41+4
(m~2) (162) (148) (130) (100) (91) (87)
Percentage of valuable fruits 75 76 78 75 70 67
number (%)
Number of valuable fruits 1.94+0.2 1.8%0.1 1.7+0.1 1.3£0.2 1.2+0.1 1.24+0.1
per rosette (146) (138) (131) (100) (92) (92)
Number of productive rosettes 29.8+1.6 28.9+2.9 28.0+2.4 27.6+1.5 24.0+2.4 20.0%£1.6
(m™2) (108) (104) (102) (100) (87) (72)

1) *:VH,; vinyl house culture, OP ; open fild culture, SC ; shade culture, F ; fertilization.
2) Each value is shown in Mean=*S. D.
3) Number in parentheses are shown in percentage of compact to open field culture.
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Fig. 4. Ratio of cumulative number of flowers.
Numerals in parentheses indicate the per-
centage to the value of OP.

VH ; vinyl house culture, OP ; open field cul-
ture, SC ; shade culture, F ;fertilization.
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Table 5. Correlation coefficients among yield components and growth indexes.

Yield  Number of Number of Number of - Fresh weight of
(gm~%)  valuable fruits valuable fruits procuctive valuable fruit
(m~2) per rosette rosettes
(m~2)
Yield (gm~?) — 0.9669** 0.8564** 0.8409** 0.1049 N.S.
Cumulative number of 0.9623** 0.9809** 0.9617** 0.8057** 0.3061 N.S.
flowers per rosette
Maximum rosette —0.9094** —0.8899** —0.8031** —0.7692** —0.1339 N.S.
number stage
First flowering time —0.8730** —0.8437** —0.7795** —(.7056** —0.0439 N.S.

** . significant at the 1% level, N. S.: not significant.
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