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Effects of Depth and Duration of Flooding on Growth and Yield at Transplanting Stages in Tomato(Ly-
copersicon esculentum).

Ja-Ock Guh, Sang-Eun Roh”, Yong-In Kuk, Sang-Uk Chon, Young-Man Lee and Yun-Jin Oh(Coliege of Agriculture,
Chonnam National University, Kwangiu, 500-757 3 © Oriental Chemical Industries, Seoul, 100-070 ; ® National Yeongnam
Agricultural Experiment Station, Milyang, 627-130)

Abstract : Tomatoes are flooded differently 0, 5, 10 and 15 cm, according to the developing stages such as transplan-
ting stage under the condition of green house. 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.

As the depth of flooding got deeper and the hours got longer, plant height, number of leaves, shoot and root
decreased significantly. Flowering was possible for 24 hours in the flooding of 0 ¢m, for 6 hours in 5~10 cm,
but not possible after 6 hours in 15 cm.

Without regard to the depth of flooding, adventitious root came into being before or after 48 hours of the treatment.

Root activity diminished gradually as hours of treatment went by, but diminished rapidely over the depth of
5 cm. Chlorophyll content decreased similarly as in the case of root activity. Diffusion resistance of stomata cell
increased as hours of treatment passed and depth increased. Photosynthesis and respiration diminished according
as the hours and depth of treatment increased. Respiration diminished a little gradually but photosynthesis weakened
greatly as the depth of treatment became greater and after 48 hours of treatment.

Diseases occurred remarkably in proportion to the depth of treatment and the increase of hours. The possibility
of preventing by means of insecticide treatment showed the same tendency as in the seedling stage. But its effect
was not significant.

After 120 hours yields could not be expected because tomatoes died without regard to the depth of flooding.
Instead of the depth, numbers of fruits per plant decrease of individuals or variation of average weight of a fruit
was recognized. Especially average weight increased in accordance with the increase of the depth.

There was positive correlation between all the characters, such as plant height, number of leaves, fresh weight,
chlorophyll content, root activity and yield traits, but negative correlation between these and epinastic curvature,
diffusion resistance and adventitious root.
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Table 1. Variation in growth traits (% of control) of tomato
plants as affected by different flooding treatments through tra-
nsplanting stage.

Plant height No. of leaves Shoot Root

Flooding
{cm) per plant
Depth(Cm) Duration(h) 15DAW* 15DAW  (g/plant) (g/plant)
0 6 99 100 9% 90
12 98 92 % 9%
24 9% 92 % 92
48 9% 92 92 %0
120 92 92 87 87
5 6 90 85 ] 89
12 84 77 70 63
24 76 77 65 62
48 62 69 4 K73
120 59 62 40 25
10 6 9 85 94 87
12 86 85 70 68
24 78 71 70 61
48 65 69 37 30
120 55 46 24 11
15 6 94 85 98 75
12 54 81 70 8
24 88 69 56 58
48 59 58 33 22
120 53 31 24 4
LSD 5% 4 7 1 8
1% 5 9 15 10
F-test
DEpth * * * % * * * ok
Duration * % M. -
Depth x Duration ** - * * e .

*DAW : Days after flooding treatment
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Fig. 1. Change in adventitious root(visual rate : 0~5) of to-
mato plants as affected by different flooding treatments th-
rough transplanting stage.
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Fig. 2. Change in root activity(ug/hr/d.w.g.) of tomato plants
as affected by different flooding treatments through transplan-
ting stage.
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Fig. 3. Change in epinastic curvature(degree of angle) of to-
mato plants as affected by different flooding treatments th-
rough transplanting stage.
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Fig. 4. Change in total chlorophyll content of tomato plants
as affected by different flooding treatments through transplan-
ting stage.
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Fig. 5. Change in diffusion resistance of stomata cell of tomato
plants as affected by different flooding treatments throught tra-
nsplanting stage.
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Table 3. Variation in yielding traits (% of control) of tomato

plants as affected by different flooding treatments through tra-
nsplanting stage.

Flooding No. of fruits Average weightWeight of fruit

Depth(Cm) Duration(h)  per plant  of a fruit(g) per plant(g)
Control 100 100 100
FLOODING DEPTH(CM) AND DURATION(HRS) 0 6 75 97 73
Fig. 6. Rates of photosnthesis and respiration of tomato plant 12 80 86 70
as affected by different flooding treatments through transpian- 24 65 95 62
ting stage. 48 65 76 49
120
23, o247 EvtE fH O¥ ALY A5 w 5 6 70 % 70
N 12 65 95 61
o A= = 2= AFEj o] A =
2% zpolE AR 2). Z, 0 cm 35 AHdMe o1 =0 o4 48
48 50 75 38
Table 2. Floral initiation of tomato plants at 15 days after the 120 0 0 0
end of flooding as affected by different depths and durations 10 6 62 98 73
of flooding at transplanting stage. 12 55 106 58
Flooding Duration(hr) ig gg 123 iz
Depth(Cm) 6 12 24 48 120 120 0 0 0
Control 0 0 0 0 0 - 15 6 67 113 76
0 0 0] 0 X X 12 70 106 75
5 0 X X X X 24 47 106 50
10 0 X X X X 48 45 81 37
15 X X X X X 120 0 0 0
*X means no flowering initiation. LSD 5% 7 22 5
1% 10 30 7
247t AAARA M7 HQA2HY, 5~10 cm AF A= F-test
23} AR AR HAT, 15 cm AFeIAE Depth . NS .-
6212t BTN T A7 92 skskok Azt WAL AL Duration . - .
Depth x Duration ** NS *x

stole) B Eolo] FlAsted, HolRat F4E
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Table 4. Correlation coefficients among growth, yielding traits and some anatomical and physiological traits of tomato plants as
affected by flooding experiment at transplanting stage.

PH NL FWS FWR EC DR cC AR RA NF AF WF

Plant height(PH) 0.87 0.90** 096%* —082 —0.70 0.77 0.44 0.82 0.78 0.62 0.84
NOQ.leaves/plant(NL) 0.87 091** 091** —079 —0.80 0.82 0.26 0.77 0.80 0.37 0.72
Fresh weight(Shoot,FWS)  0.90** 0.91** 0.94** —087 —080 0.88 0.04 0.84 0.82 0.51 0.82
Fresh weight(Root) (FWR) 096** 091** 094** -0.86 —0.79 0.87 0.06 0.84 0.82 0.52 0.82
Epinastic curvature(EC) —082 —0.79 —087 ~—0.86 089 —094 022 —081 —079 —051 —0.83
Diffusion resistance(DR) —0.70 —0.80 —080 —0.79 0.89 —-089 —005 —068 —073 —031 —064
Chlorophyll content(CC) 0.77 0.82 0.88 087 —094 0.89 —0.20 086  0.80 0.45 0.84
Adventitions root(AR) 0.04 0.26 0.04 0.06 0.22 0.05 —0.20 —0.14 009 —041 —029
Root activity (RA) 0.82 0.77 0.84 084 —081 0.68 086 —0.14 0.79 0.63 0.92
NO. fruits/plant(NF) 0.78 0.80 0.82 082 —0.79 0.73 0.80 0.09 0.79 0.23 0.81
Average weight (Fruit) (AF)  0.62 0.37 0.51 052 —051 0.31 045 —041 0.63 0.23 0.64
Weight fruit/plant(WF) 0.84 0.72 0.82 082 —0.83 0.64 084 —0.30 0.92 0.81 0.64

Table 5. Visual rate of disease injury of tomato plants in fungi- BHAE Zte oz AFHIY S =3 GadEy oge
cide treatment as affected by different depths and durations FFYAE = AAY a5y AADF 2HZAE

of flooding at transplanting stage.

Flooding

5 DAT

13 DAT

Depth(Cm) Duration(h) No treatment Treatment No treatment Treatment

0 6
12
24
48

120

6
12
24
48

120

6
12
24
48

120

6
12
24
48

120

o

10

15

DTN = O WHONONHMHMHMHOOOCO

0 1 0
0 1 0
0 2 0
0 1 0
0 1 0.5
0 2 0
0 25 0
0.5 2 1
0 1 1
2 2 2
0 15 0
0 2 0
0 15 0.5
1 2 2
1 3 0.5
0 1 0
1 1 0.5
0 2 0.5
1 5 2
3 7 3

*Visual rate . 0 no disease, 9 . death, DAT : Days after treat-

ment
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Table 6. Plant height and number of leaves(% of control) of tomato plants at 15 days afer nitrogen treatment as affected by different

depths and durations of flooding at transplanting stage.

Flooding Plant height (cm) No. of leaves per plant Fresh weight
Depth(cm) Duration(h) N.T. T. t-test N.T. T. t-test NT. S}:[E).Ot t-test NT. R(f;t rtest
0 6 101 100 NS 113 104 NS 102 102 NS 100 97 NS
12 100 99 NS 108 100 NS 104 100 NS 100 102 NS
24 99 96 NS 108 100 NS 104 100 NS 97 104 NS
48 99 97 NS 104 96 NS 98 96 NS 95 9 NS
120 9 94 NS 98 90 NS e 95 NS 91 92 NS
5 6 92 94 NS 98 90 NS 102 100 NS 95 95 NS
12 90 92 NS 92 85 NS 74 81 NS 72 88 NS
24 78 83 * 92 85 NS 69 68 NS 66 69 NS
48 64 70 * 83 77 NS 45 57 NS A 38 NS
120 61 64 NS 76 70 NS 42 47 NS 28 36 NS
10 6 83 97 * 100 92 NS 100 98 NS 92 92 NS
12 87 89 NS 96 88 NS 75 94 * 74 77 NS
24 80 77 NS 83 77 NS 43 59 * 33 M NS
48 67 75 * 83 77 NS 43 58 * 33 36 NS
120 57 58 NS 67 62 NS 26 53 * 12 21 *
15 6 96 97 NS 98 91 NS 102 102 NS 93 95 NS
12 96 M NS 92 85 NS 75 81 NS 95 95 NS
24 90 93 NS 83 77 NS 73 56 * * 62 64 NS
48 60 61 NS 73 67 NS 32 53 NS 24 43 NS
120 54 57 NS 42 38 NS 26 27 NS 12 3 NS
N.T.: No treatment T.:@ Treatment
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