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Abstract

Growth response and evapotranspiration of tobacco as to each soil moisture condition treated with

different height of ground water table such as 30cm, 100cm, 170cm, and 230cm were investigated, The

results obtained were as follows;

1.

Soil water potential in the rhizosphere (25¢m depth from surface) treated with ground water table
(G.W.T) of 230 cm was less than -6.5 bar at 60 days after transplanting.

Dry weight of leaves per plant was the highest in the pot treated with 100 cm G.W,T and was the
lowest in the pot treated with 230 cm G.W.T.. Leaves/Stem ratio of dry weight was the lowest
in the pot treated with 230 cm G.W.T. This would show that extension of leaves as compared with
elongation of stem was suppressed. _

In the water stress condition of 230 cm G.W,T,, extension of leaves was continued until the latter
growth stage. Relative growth rate of leaf area per plant of the pot with 30 cm G.W.T. was the
highest through all growth period after fixation of G.W.T., but owing to lower density of leaf, the
dry weight of leaves per plant was less rather than that of the pot with 170 cm G.W.T. at 64 days
after transplanting.
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The highest evapotranspiration per plant per day was shown at the 45th day after transplanting
in the pots with 30cm and 100cm G.W.T. and at 60 days in the pots with 170cm and 230c¢m
G.W.T. respectively.

In the soil moisture conditions with 30c¢m and 100cm G.W.T., evapotranspiration per plant per
hour was much higher in the daytime than at night as well as in clear day than in rain-cloudy day
owing to lower relative humidity, but in the water stress condition with 230 cm G.W.T., that was
much lower,

Total evapotranspiration per plant during the whole growing period of 64 days was in order of
30cm > 100 cm > 170 ¢m > 230 cm G.W.T.. Total evapotranspiration for 34 days after fixation
of G.W.T was much higher at night than in the daytime in case of water stress conditions i.e.
170cm and 230cm G.W.T. but in normal condition of the pots with 30cm and 100cm G.W.T.
that was much higher in the daytime than at night,

Leaf water potential of the 3rd and 6th leaf from top at 64 days after transplanting was in order
of 100cm > 30 ¢cm > 170em > 230cm G.W.T. . The reason why leaf water potential in the pot
with 30cm was less than that in the pot with 100cm G.W.T,would be the abnormal turgidity with
low density of cell substrates by the excess water absorption in the pot with 30cm G.W.T..
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Fig. 1. Schematic feature of experimental pot
treated with different ground water
table,
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Table 1. Physico-chemical characteristics of experimental soil,

Soil Texture (U,S,D.A.) Phase Water Holding Capacity
Sand Silt Clay Texture Solid Liquid Gas 1/10 1/3 15 atm
(%) (%) (%) (%) (%) (%) (%) (%) (%)
20.8 56.5 22,6  SiL 48.0 23.6 28.4 37.7 314 10.3
pH oM T.N Ava, - P205 Exch. — Cation (me/lOO g)
(1:5) (%) (%) (ppm) K Ca Mg Na
4,58 1.17 0.12 104.0 0.70 2.24 1.48 0.13




e cli . AANY - 244

a2 2604 A7) et ZES (A EHeE
Nl 25emzlo] ) ¢ EokdTHIE v wd
Hall 2] AR 2be] o] AT 225 o]4FE 30
o o] Z Y e =|&l4 100omo]4ke] Az ol AR

9 (A Eoktgol wolA4 A 544 230

ome) A% o] 4 F 60 o] Folx -6.5 bar(pF
3.81) o] 3l= yrelzied o] 24 ez pF2.0%
#A¢) Y 100emg) 2z -4.0 bar
(pF:3.6) o]3l2 olzieh o]elo] 4%
4ol AR w2} At gAst BFF A

0

bar

-1

21 <e==230cm
:E 3 ==-+170cm
g ) == 100cm
S 41 — 30cm
o ‘
g -5
=
3 6
-2

7

"8 1176 21 26 315 10 15 2025 30.5.

May June July

Fig, 2. Changes of soil water potential in the
rthizospere (25¢m depth from surface)
according to the different ground water
table during the growing season.
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Fig. 3. Dry weight of leaves and leaves/stem
ratio per plant according to the differ-
ent ground water table at 65 days
after transplanting,
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Fig. 4 Relative growth rate (R.G.R) of leaf
area per plant at different growth stage
from the 30th day initially treated with
different ground water tables,

/5 ol4te] FubAIRE ngon S F54d
8l 170oms} 230 omi] B| ol 4] = o] 4l T 60804 ¢]
2zt 1.5 /%2 0.85 £/ F2 I FLAe
2 etk o]ehRe] £ERTAMA o =
L ARF7e A Si4agE 2 A A4
RAQzere] $7712 A= HEUAANLE
A= glch, mokfbo] ok &g el ( 2544
30ome} 1000mxz] ) oA ArFFE4lwe) W
£ A4rAdat ko] A2 o] F 30 47| =02
£/7F ol5t2 Ao o] F AFo] Y
of we} FAE Frlsle] o4 F 409 FHE
1.2 ¢ /5 o]4e] S g2 AAe] A4 A
A3 3 Fel o] F 64 Uafoll = vha] ZHis
+ AL Bk o] e A4 dxA%
1% T84 4827 7 gL Z13L A4
A7l o] F 404N 60U4tolql AR
Heislglo WA da2TEHN YA o]
Zh& fejviele] Bl AS-e] M 4L 54
sheE 6 Y Faabolol s Fso] o] 7|7} Fab

-

1.4
1.6
1.4
1.2 weer 230cm
1.0 = 170cm

a8t =---100cm
%.6f — 30cm
0.4
0.2

Evapotranspitation (1/plant/day)

et

May June July

Fig. 5. Changes of evapotranspiration per plant
per day according to the different
ground water tables during the growing

season.
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Fig. 6. Amount of transpiration per 100cm?
of leaf area per day at different growth
stage from the 30th day initially treated
with different ground water tables,
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Table 2. Difference of temperature and relative humidity in the vinyl house between clear and rainy day.

Hour 09:00 - 16:00 20:00 — 06:00
Dat Temperature Relative Humidity Temperature Relative Humidity
e

. Range Average  Range  Awerage  Range Average Range  Average
14th, June  24-31°C  29°C 32-40% 16-19°C  17.5°C  55-69%  63%
(Clear Day)
17th, June  15-22 20 65-95 16-18 17 90-95 93
(Rainy Day)
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Fig. 8. a) Amount of evapotranspiration per plant for the growing season (64 days), b) evapotranspira-
tion rate of diumal and nocturnal for 34 days after treatment with different ground water

tables.

Table 3. Leaf water potential of leaves at 64 days after transplanting.

Ground Water Table 230 cm 170 cm 100 cm 30 cm
Soil Water Potential ~645bar  -5.68 bar -400bar  -0.07 bar
(25 cm Depth from the
ridge surface)

" 31d leaf from top -14.8 bar -12.9 bar -9.1 bar .=10.1 bar
6th leaf from top -12.4 -57 -5.3 -8.6

-2
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