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Growth and Yield Performance of the Water Chestnut (Trapa bispinosa Roxb.) I. Relationship
among vyield, yield components and change of number of rosettes : Susumu ARIMA, Noriyuki TANAKA, Jirou
HAaRADA, Kazuhiro MATUMOTO** and Fumitake KUBOTA*** (Fac. Agnic. Saga Univ., Honjou, Saga 840, Japan ;
**Saga Pref. Office, Jounai, Saga 840, Japan; *** Fac. Agric. Kyushu Univ., Hakozaki Fukuoka 812, Japan)

Abstract : The yield performance of water chestnut plants cultivated in paddy fields under conditions of varying
combinations of time and density of transplanting was investigated with reference to the change of number of
rosettes. Yield was measured using the fresh weight of commercially valuable fruits, which weighed more than
10 g each, and was analyzed as the product of average weight per valuable fruit and their number per unit area.
The latter, furthermore, was analyzed as the product of the number of productive rosettes per unit area and that
of valuable fruits on a rosette.

After transplanting, the number of rosettes increased to the maximum rosette number stage with the emergence
of the branch stem, and after that decreased slightly, and then approached the final number of productive
rosettes. By early transplanting and high density of transplanting, the increase rate of rosettes per unit area was
enhanced and the maximum rosette number stage was hastened. As a result, the final number of productive
rosettes per unit area increased.

Yield varied from 780 gm~2 to 1140 gm~? with treatment. High yield was obtained by early transplanting and
high density of transplanting. Since the average fresh weight of valuable fruits did not vary by treatment, yield
was mainly influenced by the number of valuable fruits per unit area. Judging from the small change seen in the
number of valuable fruits on a rosette, the number of valuable fruits unit area varied in accordance with the
number of productive rosettes per unit area. Therefore, the number of productive rosettes per unit area showed
the closest correlation with yield among yield components.

Consequently, the increase rate in the number of rosettes before the maximum rosette number stage was
regarded as the important factor in greatly effecting yields.

Key words : Paddy field cropping, Planting density, Transplanting time, Trapa bispinosa Roxb., Water chestnut,
Yield.
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Fig. 1. Changes in the number of rosettes of low
(A) and high(B) planting density plots.
Transplanting time: —— May 2, ——- May
17, =-e--- June 1, —-— June 16.

Planting density : A ; 0.16 per unit area(m2),
B :0.66 per unit area(m™2).
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Table 1.

Maximum number of rosettes and maximum rosette number stage.

Transplanting time

Planting density (m™?)

0.22

0.33

0.66

0.16
May 2 35.9+3.4(7/21)*
May 17 35.0+2.8(7/23)
June 1 25.4+4.5(8/5)
June 16 24.3+3.2(8/15)

35.9+3.7(7/18)
36.0+1.9(7/21)
26.44+4.3(7/28)
25.5+1.9(8/10)

39.6+£2.2(7/15)
37.614.6(7/19)
30.9+3.2(7/23)
23.941.8(8/5)

45.5+4.9(7/13)
44.5+4.4(7/15)
41.9+4.5(7/19)
30.14+1.3(8/2)

1) Maximum number of rosettes : rosette number per unit area (m=2).
Each value is shown in mean *standard deviation.
2) *:Maximum stage of rosette number (month/day).

Table 2.

Number of productive rosettes per unit area and percentage of productive rosettes.

Transplanting time

Planting density (m~2)

0.16 0.22 0.33 0.66
May 2 26.6+1.1(74.1)* 26.411.2(73.5) 28.7+1.4(72.5) 32.7+£1.9(71.9)
May 17 25.7+2.3(73.4) 25.4%1.2(70.5) 27.9%:1.8(74.2) 32.0x1.3(72.1)
June 1 24.6+3.3(96.9) 25.4+3.1(96.2) 25.941.7(80.5) 30.7£1.6(73.3)
June 16 24.241.7(99.5) 24.6+1.5(96.5) 25.5%1.3(88.2) 29.1£1.7(96.6)

1) Number of productive rosettes : rosettes number per unit area (m=2), Mean+S. D.
2) *:Percentage of productive rosettes= (number of productive rosettes)
=+ (maximum number of rosettes) X 100.
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Fig. 2. Correlation of the number of productive rosettes per unit area with the
maximum number of rosettes(A) and with the maximum rosette number stage
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Table 3. Yield per unit area.
Transolanting tim Planting density (m=2)
pranting tme 4 16 0.22 0.33 0.66
May 2 924+32 931 +58 984 +55 11374129
May 17 937+112 942+70 956 £106 1132138
June 1 813+73 849+124 881+51 983 =84
June 16 774+ 38 78267 83075 88656
Yield : total weight of valuable fruits(gm2).
Each value is shown in Mean+S. D.
Table 4. Weight of a valuable fruit.
Transolanting time Planting density (m~?%)
spranting 0.16 0.22 0.33 0.66
May 2 20.4%0.4 20.3+0.8 20.4+1.0 19.6%£0.8
May 17 20.4+0.7 20.1+0.7 20.3+0.9 20.5+0.7
June 1 19.6+0.2 19.9+0.9 19.5%£1.0 19.5£0.6
June 16 20.140.4 19.8+0.6 19.5£0.6 19.3+0.4

Weight of a valuable fruit: average fresh weight of valuable fruits(g).

Each value is shown in Mean=*S. D.

Table 5.

Number of valuable fruits per unit area and per rosette.

Transplanting time

Planting density (m~?)

0.16 0.22 0.33 0.66
May 2 45.3+£1.6(1.8)* 45.9%=1.7(1.8) 48.3%3.5(1.7) 58.0+5.5(1.8)
May 17 46.0+£3.3(1.7) 46.8x2.5(1.8) 47.1%4.1(1.7) 55.2+4.2(1.7)
June 41.5£4.3(1.7) 42.7£3.5(1.7) 45.2%3.9(1.7) 50.5+3.5(1.6)
June 16 38.5+1.8(1.7)  39.5£4.1(1.6) 42.5£3.8(1.7) 45.9+2.9(1.6)

1) Each value is shown in Mean=+S. D.

2) *:Number of valuable fruits per rosette.

LT X S T 780 gm2~1140 gm~2 O & B 0 & &
2R, FEHH920gm? TH- 7z, BEFHOEE
IonTAHLE, WEBIZWTHOREEEDHSIZ
L5 2HAXESHITHR TOERNNE o T2
723, 6 B1HK, 6 816 HX & BBHERAEL 2 5
ﬁEﬁTL% Fi, BEEEOREEIIODWTAD
£, WTNROBHERHOBE BT HINEIRIEME
u#ofﬁ<&5@m@m®bnr L7293 T,
INEEAEBROBHRAN TIIFE-FHET 21T 0EL,
BEAE - BRAE T BT LKL o T,
INBHERBERICOWTAL L, £7, FHUBERE
B (4K 1319.3~20.5g/EOEHHTERL, %
DB R NS dpo iz, Lich-> T, LEOINE
DERIFEEL L THEREROEVICE>TELUZ
EWEHS L ot BBRFEBGESR) &, 38E/
m? 7 58 {l/m? ODEFH TER L 7205, BHEREEEDS
BB THA L, £, WTFROBIERA

WEOWTHDBEEENE L2IZEEL KA ERA %
AL, BREERPECSKTRL CEHL 18
FERFEHIZ1.6~1.8M & 20, KEOEEIIEH» %
LDOTH -7z,

NE L INEENEROMABRERN L ER
(H6K), NEIITHEREH L ED TEVAHBEE%
(r=0.963) 7R L, FIPEREE & IIHELHERE
RER& b, 7, BRENERETS 2D

DIEREFED 5 b EEERR & 135 WIEO B F
ERLTeHY, 1 EEERERE OICITEE 2 +HE
BIRIEZED sz oz, Lizhi-> T, KERDS
&, EIZ L AINEDEENIIRKRETROLENC &
STRELBEBEINTOIZ LB T2,

% =

i, SHE THENCIRV AR IR TE

21z, WEFIC AR REET IS,

NII-Electronic Library Service



FES— NV EYOEF ENERICEET 20 GE 1) 227

Table 6. Correlation coefficients among yield components.
Number of Number of Number of Fresh weight of
Yield component valuable fruits productive rosette valuable fruits valuable fruit
(m ?) (m~?) per rosette
Coefficient of 0.963%* 0.897** 0.435 N.S. 0.305 N.S.

correlation

** :significant at the 1% level, N. S.: not significant at 5% level.
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