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THIRASAK THONG-OB : EFFECTS OF SOIL MOISTURE CONTENT ON
ROOT DISTRIBUTION AND PHYSIOLOGICAL TRAITS OF CASSAVA.
THESIS ADVISOR : ASST. PROF. THITIPORN MACHIKOWA, Ph.D.,

94 PP.

CASSAVA/AVAILABLE WATER HOLDING CAPACITY (AWHC)/ROOT

DISTRIBUTION/DRIP IRRIGATION/PHYSIOLOGICAL RESPONSES

Drip irrigation will be able to increase cassava growth and yield significantly
only if there is effective water management. It is necessary to control the supplied
water in its root zone and keep the soil moisture levels at which not affect plant
physiology, growth and yield of cassava. The objectives of this research were to 1)
study the cassava root distribution under the drip irrigation system and 2) study the
physiological responses of plants to the soil moisture level. There were two experiments
as follows;

In experiment 1, the response of cassava roots distribution (total root length
density at different soil depths) to drip irrigation was investigated and compared to
those without irrigation (rainfed control). The result showed that drip irrigation caused
cassava root distribution mostly in 0-30 cm soil depth, while under non irrigation, the
root distribution was more than 30 ¢cm in soil depth and less root density was found at
the base of the cassava stem.

In experiment 2, physiological responses of cassava to 5 levels of drip
irrigation (50%, 40%, 30%, 20% of available water holding capacity (AWHC) and no
irrigation) were investigated in sandy and sandy clay loam soils. It was found that the

physiological responses of cassava in both soil textures were different. In sandy soils,



there was a noticeable reduction of photosynthetic rate, stomatal conductance, leaf
water potential and leaf chlorophyll efficiency at 20% AWHC, while in sandy clay
loam, these physiological responses were found immediately when the irrigation level
was at 40% AWHC. Total dry weight responded to irrigation level similarly to the
physiological traits in each soil texture. From the correlation analysis between
physiological traits and total dry weight it was found that the leat water potential had
the highest positive correlation with total dry weight. Therefore, it was used to analyze
the critical point of soil water content for cassava. It was also found that the critical
moisture content was 5.59 to 5.82% in sandy soil and was 20.97 to 22.82% in sandy
clay loam soil.

The results of this study suggested that for effective water management under
drip irrigation, the soil moisture content between 0 to 30 cm depth have to maintain

more than 5.59% in sandy soil and 20.97% in sandy clay loam soil.
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'dpanidvesauiimngaudomalgnifud nlends (nowAusd Tweaseay, 2554)
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Loamy sand SC Lwrp Chlorophyll Total dry mater
photosynthesis rate 0.953 %% 0.900%* 0.826%* 0.913*
stomatal conduclance 0.954%* 0.914* 0.960*%*
leaf water potential .989%* 0.990**
chlorophyll 0.984%*

a o 0 o and o @ @ det o P )
* iR inTodhAymaa@anszi 0s% = audiiuiiniodnamantanszay o1%

SC : Stomatal conductance LWP : leaf water potential LAL leal area index
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Sandy clay loam SC LWP Chlorophyll Total dry mater
photosynthesis rate 0.858* 0.851%* 0.925% 0.686
stomatal conductance 0.947+% (0.985%* 0.891%
leaf water potential 0,965%% 0.961%*
chlorophyll 0.878*

@ w e o o acd  a o e d o o a sod o
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SC ¢ Stomatal conductance LWP: leal water potential LA leaf area index
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loamy sand

sandy clay loam

Water used efficacy (g./Lite.)
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F-test e *
CV% 122 14.05
Fyumnadunag
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30% AWHC 77.92¢ 1.76a
20% AWHC 69.77d 1.89a
confrol 26.00e 0.64b
F-test HF *

- CV% 1.41 17.35
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