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ABSTRACT 239943

This thesis included two experiments on responses of rice to salinity. The objective
of the first experiment was to study the caunses of spot death of rice in salt-affected paddy
field. Soil properties were determined at eight different salt-affected areas in Khon Kaen,
Maha Sarakam and Roi-et provinces, Northeast Thailand. In each area soil samples were
collected at 0-10, 10-20 and 20~30 cm. soil depths from the dead rice spots and normal
rice spots on dry season (December) in 2005. The collected soils from both spots were
comparatively assessed for some soil properties i.e. moisture content, electrical conductivity
(EC), soil reaction (pH), cation exchange capacity (CEC), exchangeable calcium (Ca""),
exchangeable magnesium (Mg'"), exchangeable potassiom (K'), exchangeable sodium
(Na"), soluble chloride (Cl"), soluble sulfate (SO, ), bulk density and soil texture.
Relationships among distinct soil properties were also assessed with statistical correlation
analysis. The results showed that soils at dead rice spots had significant higher averaged
values (from eight experimental areas in each three soil depths) of soil electrical
conductivity, amount of Na', amount of Cl” and soil bulk density than those of the soils at
normal rice spots. In contrast, the soils at dead rice spots had significant lower averaged
value of soil moisture than that of the soil at normal rice spots. For each of the other soil
properties measured in this experiment, its averaged value at the dead rice spots was not
statistically different from that of the normal rice spots. It was also found that the simple
correlations between soil EC and amount of Na' or between soil EC and amount of CI
were positive and highly significant. Evidences from the results had suggested that at the
dead rice spots the high amounts of Na" and Cl” could reactively combined together forming
the high amount of NaCl salt which caused strong soil salinity and death of rice plants.

The purpose of the second experiment was to study on reclamation of the salt-
affected area which had spot dead of rice by using of various organic matters to decrease
soil salinity and, at the same time, to increase rice yield in the area. The study area was a

saline paddy field with Kula Ronghai soil series (Ki: Typic Natraqualfs) in Amphur
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Borabue Mahasarakam province. The experimental design was a Randomized Complete
Block Design (RCBD) with 9 treatments i.e 1) no organic matter (control), 2) farm
_manure, 3) filter cake, 4) rice straw, 5) sugar cane stalk, 6) burned rice husk, 7) saw
dust, 8) Sesbania rostrata and 9) Crotalaria juncea replicated three times. The experimental
units were twenty-seven cemented cylinder tanks each at 50 cm. tall and 80 cm. diameter
(0.502 m° surface area). The tanks were buried 30 cm. deep into ground at the dead rice
spots. Each organic matter was applied at the rate of 2 tons/rai (627 gm/0.502 mg) and
thoroughly mixed with soil in the tank. Before transplanting rice, the mixture of soil and
organic matter in each treatment was collected at 0-20 cm depth and assessed for total bulk
density saturated hydraulic conductivity coefficient, electrical conductivity, amounts of
exchangeable sodium, total N, available P and exchangeable K.

Results in the second experiment showed that application of each and every organic
matter to the soil could reduce the values of soil electric conductivity, soil exchangeable Na
and total bulk density to be lower than those of the control treatment. Farm manure was the
most effective treatment with 2.05 mS/cm soil EC and 0.53 meq/100gm soil
exchangeable Na. The saw dust treatment had the lowest soil total bulk density (1.55
gm/cma) but highest saturated hydraulic conductivity coefficient (1.58 x 107 cm/sec).
Amounts of plant essential elements (N, P and K) were found highest in Sesbania rostrata
treatment. For rice yield, there were found that the Sesbania rostrata treatment gave the
highest rice yield at 95.72 gm/0.502 m’ (305.09 kg/rai) followed closely by farm
manure treatment at 93.85 gm/0.502 m’ (299.12 kg/rai) and Crotalaria juncea at 84.52
gm/0.502 m” (269.39 kg/rai). Other organic matter treatments had rice yields mot
significantly different from the rice yield in no organic matter treatment. Such results
indicated that the paddy area with dead rice spots was lacked of available plant nutrients
especially of soil N. The main cause that made Sesbania rostrata had the highest rice yield
was its capacity, as a green manure plant, in having high amount of N which easily released
to rice plant.





