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TAWUTCHAI SAMONGDEE : SOIL MOISTURE DISTRIBUTION
PATTERN AND CRITICAL SOIL MOISTURE CONTENT FOR DRIP
IRRIGATION OF CASSAVA.THESIS ADVISOR : ASST. PROF.

THITIPORN MACHIKOWA, Ph.D., 61 PP.

CASSAVA/SOIL MOISTURE DISTRIBUTION/AVAILABLE WATER HOLDING
CAPACITY (AWHC)/LOAMY SAND AND SANDY CLAY LOAM/DRIP

IRRIGATION

Drip irrigation is the most effective irrigation systems for several crops
including cassava. However, effective water management requires information on the
soil water and plant relationship such as the soil water holding capacity, characteristics
of the soil moisture movement and distribution, crop water requirement and critical
moisture level for the crop. The objectives of this study were to characterize the soil
moisture distribution pattern and to determine the critical soil moisture level of
cassava. Two experiments were conducted under greenhouse conditions. In the first
experiment, the characteristics of soil moisture distribution from drip irrigation were
evaluated in loamy sand and sandy clay loam soils. The drip irrigation system with the
discharge rate of 2 liters per hour was installed in both soils. The soil moisture content
at the depths of 10, 20, 30 and 40 cm and the horizontal distance of 10, 20, 30 and 40
cm from the dripper were recorded before irrigation and every 60 minutes after
irrigation for 360 minutes and at 24 hours. The patterns of soil moisture distribution
were evaluated from the recorded soil moisture contents. The results showed that, in

the loamy sand, there was more vertical movement of the soil moisture than horizontal



movement, while in sandy clay loam, even movement of soil moisture in both
directions was found. In the second experiment, the effects of the water supply under
drip irrigation at different soil moisture levels on cassava cv. Rayong 72 were
evaluated in two textured soils. The soil moisture at 50% 40% 30% and 20% of
available water holding capacity (AWHC) were assigned to be the levels of re-
watering. Cassava was grown under drip irrigation system and water was applied to
field capacity when the soil moisture reached the designed levels. The cassava growth,
the dry weight, the stomatal conductance and the leaf water potential were determined.
The results indicated that, the different water application treatments and soil textures
led to different amounts and frequencies of the water supply and had significant
effects on cassava. In loamy sand, the water supply at 50% 40% and 30% AWHC,
cassava had similar growth, dry matter, stomatal conductance and leaf water potential
characters. When the water was supplied at 20% AWHC, cassava had the lowest
growth and dry matter, stomatal conductance and leaf water potential. In sandy clay
loam, the water supply at 50% AWHC led to the highest cassava growth and dry
matter, stomatal conductance and leaf water potential. When water was supplied at 40
30 and 20% AWHC, there were significant effects on cassava growth, dry matter,
stomatal conductance and leaf water potential characteristics. From the results, the
critical moisture level for cassava can be roughly estimated as 20% AWHC or 5.78%

by volume in loamy sand and 40 % AWHC or 22.37% by volume in sandy clay loam.
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| . Porosity Bulk density Ks FC PWP AWHC
NYUYAAY \
(%) (g/em’) (cm/h) (% Vol.) (%Vol.) (% Vol.)
18 40 1.65 8.82 14.61 4.30 21.46
40 52 1.35 347 31.48 17.55 49.04
Practical size
; s Seil OM AvailP ExchX Exch.Ca Exch.Mg
NRUYAnAY  Distribution, % pH
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Sand Silt Clay
18 88 9 3 NIWIM 5.7 0.2 13.1 22,5 3189 354
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