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Abstract

A pond i-n Pattant province used for the intensive cultivat;on of black tiger prawns was used
to study the role of bacteria in the N-cycle. The soil type around the pond was fairly suitable for
prawn cultivation due to it being a mixture of silt, ¢clay and sand and strongly acidic (Tun sai soil).
After interaction with the soil the pH of the pond water introduced from a nearby brackish canal was
adjusted to 7.09 with lime. P16 young prawns were released into the pond at a high density (46
body/mz). Feeding of the prawn'§ was carried out according to the procedures recommended by the
department of Fisheries. After '105 days prawns were harvested with a total weight gain of 709
kg/pond {~3.5 rai) and prawns of many sizes were found. Their average weight was 6.68 g/body and
their average length was 11.5 cm/body. Water quality during cultivation was monitored. The watcr
color remained a greenish grey for 28 days and then faded to a slightly lighter green until harvesting.
The water temperature was in a range of 28-32°C and the salinity was between 28-31 ppt. Water
transparency remained at 60 cm throughout cultivation, Tﬁese parameters provided suitable
conditions for growing prawns. Dissolved oxygen was in the range 0f 6.33-7.52 myg/L and decreased
during the final stage of cultivation while the BOD ranged from 15-65 mg/L. Water pll was not
stable but was always within the range of 7.09-8.67. Levels of ammonium in the water were in the
range of 0.07-0.56 mg/L, and in the sediment 11.39-67.31 mg/kg; nitrite was (- 0.0Lmg/L. in the
water and 0.07-0.36 mg/kg in the sediment; nitrate was 0-0.20 mg/L in the water and 4.74-8.47
mg/kg in the sediment and phosphorus was 0.30 mg/L in the water and 0.41-6.81 mp/kp in the

sediment.



Total bacterial counts (TBC) in the water were between 3.88-6.26 log cfu/ml and 4.27-6.74
log cfu/g in the sediment; proteolytic bacteria (PB) were between 2.77-5.30 log cfu/ml in water and
2.68-5.69 log cfu/g in the sediment; azotobacteraceae in the water were between 3.77-4.95 log
cfu/ml and in the sediment 4.28-5.92 log cfu/g. Numbers of ammonifying bacteria in the water
were between 0.80-2.60 log MPN/m! and in the sediment between 1.36-4.17 log MPN/g; nitrite
producers were between 0.81-2.31 log MPN/ml in the water and between 1,30-3.29 log MPN/g in
the sediment; nitrate producer?were between 0-2.20 log MPN/ml in water and in the sediment 1.30-
2.70 log MPN/g ; denitrifying bacteria in the water were between 0,52-3.20 log MPN/m! and in the
sediment 1.60-3.68 log MPN/g. During 0 to 28 days of cultivation, the C/N ratio in the sediment
was as high as 140 and later sharply decreased to about 20. Based .on stepwise regression analysis,
the water parameters having the biggest effects on prawn growth were BOD, water color, P, PB and
ammonifying bacteria. BOD and water color had both positive and negative effects on prawn
growth depending on their levels. PB had a positive effect, whereés ammonifying bacteria had a
negative effect on prawn growth. In the sediment, ammonium, P and TBC parameters had a positive
eifect on prawn growth while the C/N ratio and the presence of denitrifying bacteria had a negative
effect.

Nitrifying bacteria were the most sensitive to environmental chgnges in the pond. Therefore,
nitrifying bacteria were isolate& and those most likely to have an ability to improve water quality
were selected for possible use as inoculants. An isolate AM210 gave the best rate for converting

ammonium to nitrite, whereas isolates N310, N410 and N412 had the best rates for oxidizing nitrite



to nitrate. Both groups of nitrifying bacteria grew well at 30C and in the pH range of 6.5-7.0. It was

also found that acration caused by shaking affccted the growth of selected bacteria.



