130 FAE - FHE - FEA - BAS - ol

PP AESAA A16@ A25(1997)

Korean Journal of Environmental Agriculture
Vol. 16, No. 2, pp. 130~135

EOlE (Lycopersicon esculentum)2| 7H&|7|
24 X2l mE M= dig!

o

ol .
—

3

NS .2

Adds

0f0
r

NENETD

RS - o
!

2

El

Effects of Depth and Duration of Flooding on Growth and Yield at Flowering Stage in Tomato(Lycope-
rsicon esculentum).

Ja-Ock Guh, Sung-Uk Han, Yong-In Kuk, Sang-Uk Chon and Young-Man Lee(College of Agriculture, Chonnam
National University, Kwangju, 500-757)

Abstract . Tomatoes are flooded differently 0, 5, 10 and 15cm, according to the developing stages such as flowering
stage under the condition of greenhouse. Along with this, they are treated according to the time condition such
as 6, 12, 24, 48 and 120 hours. The results obtained are summarized as follows.

Plant height decreased in the depth of 0~10 cm for over 48 hours, in the depth of 15 cm for over 24 hours.
Number of leaves was the same as in control, and it decreased over. Number of flowers and fruit setting of
individuals decreased conspicuously according as the depth and the hours got greater and longer.

Adventitious root occurred remarkably in the depth of 0~10 cm, for over 24 hours and in the depth of 15
cm, 12 hours. Epinastic curvature increased greatly as the depth and the hours got greater and longer.

Diffusion resistance of stomata cell increased as the depth and the hours got greater and longer.

Diseases occurred conspicuously as the hours of flooding got longer rather than as the depth greater. The
preventing of diseases caused by insecticide was observed,but it was not greater than in the seedling and transplan-
ting stage. Fertilization was effective in the case of increasing the weight of shoot.

Number of fruits per plant did not decrease in the depth of 0 cm up to 24 hours, but decreased on the deeper
level of flooding and increased as the hours got longer. Moreover with the exception of 120 hours per respective
depth of the treatment, average weight of a fruit got greater as the depth and the hours got greater and longer.

In the case of epinastic curvature and diffusion resistance, there was negative correlation between all the other
investigated characters and positive correlation between weight of a fruits and average weight of a fruit.

Key words . Tomato, flooding, Epinastic
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Table 1. Variation in growth traits(% of control) of tomato
as affected by different flooding treatments at flowering
stage.

Fresh weight

Flooding Plant  No. of leaves (@/plant)
Depth(cm) Duration() €/8HCm)  per plant g poot
Control 100 100 100 100
0 6 99 96 99 100
12 98 94 99 96
24 96 84 83 92
48 97 85 79 91
120 83 75 63 71
5 6 99 100 29 93
12 98 84 91 96
24 96 82 77 72
48 94 74 66 62
120 70 63 61 31
10 6 99 100 97 83
12 97 85 90 82
24 93 67 83 79
48 94 65 69 70
120 70 57 59 38
15 6 100 100 94 88
12 97 79 93 98
24 91 63 73 65
48 83 63 50 50
120 58 44 47 31
LSD 5% 6 8 8 10
1% 8 10 11 13
F-test Depth *x o . -
Duration .x . . -
DepthX Duration *+ . e o
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Table 2. Visual rate of advetitious root formation of tomato
as affected by different depths and durations of flooding
at flowering stage.

Flooding depth(cm) Duration(hr)
6 12 24 48 120
0 0.3 0.7 11 2.9 4.0
5 0.7 09 15 36 5.0
10 0.6 0.7 11 3.0 33
15 0.7 32 35 3.7 39

LSD 5%=0.8 1%=11

*Visual rate(0~5) . 0 : no formation
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Fig. 1. Change in epinastic curvature{degree of angle} of
tomato as affected by different flooding treatments at flo-
wering stage.
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Fig. 2. Change in diffusion resistance(sec/cm) of tomato
as affected by different flooding treatments at flowering
stage. *
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Fig. 3. Number of flowers of tomato as affected by different
flooding treatments through flowering stage.

16
5CM 10CM 15CM

- -
N~

-t
(=]
H

NUMBER OF FRUIT SETTING

N O o
]

| NN WU TR IOV S T S SO TN T N

1 H
OIF RS kP

WO VY T T SO |

o

CAP RS Sar e
DURATION OF FLOODING(HRS)

Fig. 4. Number of fruit setting of tomato as affected by
different flooding treatments at flowering stage.
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Table 3. Variation in yielding traits(% of control) of tomato
as affected by different flooding treatments at flowering
stage.

Flooding No. of fruits Average weight Weight of fruit
Depth(cm) Duration(h) per plant(g) of a fruitlg)  per plant(g)
Control 100 100 100
0 6 100 97 97
12 100 91 90
24 100 89 88
48 77 106 81
120 77 98 76
5 6 86 113 96
12 86 111 96
24 64 126 79
48 68 9 67
120 21 18 4
10 6 64 152 9%
12 75 115 85
24 73 113 79
48 68 115 78
120 45 25 11
15 6 77 129 98
12 64 152 96
24 64 133 84
48 64 116 73
120 45 24 11
LSD 5% 5 9 4
1% 7 12 5
F-test
Depth ** L X * ¥
Duration e * *
Depth X Duration *x s **
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drt g2 C/Ng W3l 7]lg g atte 4F=2

Table 4. Correlation coefficients among growth, yielding traits

as affected by flooding at flowering stage.
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and some anatomical and physiological traits of tomato

PH NL FWS  FWR

EC DR NF NS NFR  AF WF

Plant height(PH) 0382 083 0.90**
NO. leaves/plant(NL) 0.82 0.89 0.83
Fresh weight(Shoot)(FWS) 0.83 0.89 0.90**
Fresh weight(Root)(FWR) 090** 083  090**

Epinastic curvature(EC) —0.80 -088 —083 084
Diffusion resistance(DR) —-097** —083 —080 -—091
NO.flowers/plant(NF) 0.73 089 089 088
NOfruit setting/plant(NS) 0.79 094 090 0.85
NO fruits/plant(NFR) 0.76 0.69 0.66 0.84
Average weight(Fruit)(AF) 0.83 057 068 0.69

Weight fruit/plant(WF) 0.94** 076 077 091**

-080 —097** 073 079 0.76 083  094**
—-088 —083 089 094** 069 057 076
-083 —080 089 090** 066 058 077
-084 -—091** 088 085 0.84 069 091**
0.79 -081 —0.82 —-069 —046 —069

0.79 077 —0.81 —08 —081 —-09"*"*
—-081 -077 0.90 0.72 055 076
—-082 -081 0.90 0.71 051 076
—-069 —084 072 071 051 081
—046 -—081 055 051 051 0.89

—069 —096** 076 0.76 0.81 0.89
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Table 5. Visual rate of disease injury of tomato in fungicide
treatment as affected by different depths and durations of
flooding at flowering stage.
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T. NT. T. NT. T
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*Visual rate (0—~9) . 0 no disease, 9 death

Table 6. Percent of control in fresh weight(% of control)
of tomato at 15 days after nitrogen treatment as affected
by different depths and durations of flooding at flowering
stage.

Flooding Shoot(g/plant) Root(g/plant)
Depth(cm) Durationth) NT. T. ttest NT. T. ttest

0 6 100 100 NS 94 91 NS
12 95 96 NS 87 84 NS

24 74 8 NS 8 85 NS

48 82 80 NS 8 74 NS

120 55 82 «» 67 67 NS

5 6 90 100 ++ 100 94 NS
12 85 94 x» 93 94 NS

24 72 93 x» 78 83 NS

48 63 84 *» 53 64 NS

120 57 63 x» 27 b5 #s

10 6 %0 97 * 89 88 NS
12 84 87 * 87 91 NS

24 67 85 *» 8 78 NS

48 65 75 s+ 76 55 NS

120 26 47 x» 27 44 e»

15 6 90 94 ++ 94 95 NS
12 87 87 NS 8 84 NS

24 57 66 «+ 71 77 NS

48 46 67 e» 40 57 NS

120 20 31« 38 47 e«

1) N.T. : No treatment T.:@ Treatment
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