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Abstract

A study of soil reclamation of abandoned shrimp ponds for cultivation of Rice
RD7 (Oryza sativa L.) was carried out by collecting the soil samples from abandoned
shrimp ponds in the central freshwater area on Ayutthaya soil series located in
Kamphaengsaen District, Nakornpathom Province and abandoned shrimp ponds in the
southern area on Bangkok soil series located in Ranote District, and Songkhla Province
at the depth interval of 0-20 cm from the pond bottoms. The samples were analyzed for
soil texture, bulk density, pH, saturated Electrical Conductivity (ECe), total N, available P,
exchangeable Ca, Mg, K and Na, available S, and organic matter.

The analytical results showed that all the samples from both sites contained low
amounts of essential plant nutrient elements, high exchangeable Na (Exch. Na = 3.84
and 17.83 meg/100 g. dry soil), high salt content (ECe > 16 mS/cm ; ECe = 16.32 and
22.45 mS/cm), and were slightly alkaline to moderately alkaline (pH = 7.75 and 8.14).
Therefore, they were not suitable for plant growth. The reclamation of abandoned shrimp
pond soils in this study included : (1) adding gypsum, leaching the saline soils with
deionized water and then adding all the plant nutrient elements at different rates (basal
rate trial) and (2) using salt tolerant plants (Pukbeerthalay (Sesuvium portulacustrum),
Hyahnydpraduk (Fimbristylis ferruinea), and Pukbungthalay (Impomea pes-carpae)) for
absorbing salt from the soils. Rice RD7 was grown on the reclaimed soils in a glass
house to observe its growth and yield.

The first experiment was designed to assess soil fertility of the soils reclaimed by

gypsum and deionized water using a basal rate trial technique. The results showed that
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the reclaimed shrimp pond soils from central Thailand with the 0.5 time of basal rate
gave the highest yield of Rice RD7 with the height of 114.37 cm, 28.67 tillers/pot, 28.67
panicles/pot, 73.37 grams of dried panicles/pot and 164.02 grams of the total dry weight
(panicles+stubble)/pot, whereas the reclaimed abandoned shrimp pond soils from
southern Thailand with the 0.75 time of basal rate maximized the Rice RD7 yield with the
height of 105.17 cm, 26.00 tillers/pot, 26.00 panicles/pot, 32.85 grams of dried
panicles/pot and 97.64 grams of the total dry weight/pot. Furthermore, the reclaimed
soils with chemical fertilizer (16-20-0 ; N-P-K) (2.04 grams/pot) gave the height of 81.17
cm, 15.00 tillers/pot, 8.33 panicles/pot, 4.08 grams of dried panicles/pot and 29.65
grams of the total dry weight/pot, whereas the one with organic fertilizer (manure)
treatment (84.13 grams/pot) yielded the height of 66.90 cm, 8.67 tillers/pot, 7.67
panicles/pot, 3.07 grams of dried panicles/pot and 19.05 grams of the total dry
weight/pot.

The results from soil reclamation of abandoned shrimp ponds using salt tolerant
plants to absorb salt from the soils in both areas revealed that Pukbeerthalay possessed
a high salt absorbing ability (Na = 1102.60 and 1069.16 ppm. ; present in stem, leaf and
root), Hyahnydpraduk had a moderate salt absorbing ability (Na = 101.06 and 105.26 ppm.)
and Pukbungthalay showed a low salt absorbing ability (Na = 53.70 and 53.96 ppm.).

The second experiment suggested that the reclamation of abandoned shrimp
pond soils from central Thailand using salt tolerant plant (Pukbeerthalay) and adding 0.5
time of basal rate gave the highest yield of Rice RD7 with the height of 104.67 cm, 25.33
tillers/pot, 25.33 panicles/pot, 52.98 grams of dried panicles/pot and 136.19 grams of
the total dry weight/pot, whereas Rice RD7 gave no yield on the reclaimed ones from
southern Thailand using this method.

These results indicated that soil reclamation of the abandoned shrimp ponds for
cultivation of Rice RD7 by deionized water with gypsum application or salt tolerant plants
required adding plant nutrient elements at optimum rates for an establishment of Rice RD7.
The results also showed that the salt and sodium contents in the abandoned shrimp pond

soils were a critical factor governing the growth, yield, and survival ability of Rice RD7.
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