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ABSTRACT

Bacteria involve in nitrogen cycle and physico-chemical properties in sediments of 4
intensive shrimp ponds, which have been used for cultivation for 3 and 5 years were studied from
November 2004 to February 2005. Values of monitored parameters were as follows : pH 5.66-
7.57, electrical conductivity 0.88-3.06 ms/cm, organic matter 1.86-14.61%, Total Kjeldahl
Nitrogen (TKN) 0.05-0.16%, C/N ratio 18-51, ammonium 5.06-18.49 mg-N/kg dry weight,
nitrite 0.14-32.00 mg-N/kg dry weight, and nitrate 2.59-55.23 mg-N/kg dry weight. No significant
difference (p > 0.05) was found for almost all parameters in sediments of 3 and 5 year-old ponds
except for ammonium as caused by shrimp age rather than pond age. The comparison of those
parameters between shrimp ponds and control soils, indicates that shrimp cultivation
significantly increased soil pH (p < 0.05) due to accumulation of ammonium in sediment.

Bacterial populations in sediments of both 3 and 5 year-old shrimp ponds were
enumerated in 2 levels (0-5 ¢cm, > 5-10 cm) as total bacterial count (TBC) in upper and lower
were between 6.2 x 10° — 3.6 x 10" and 6.2 x 10° — 3.6 x 10° CFU/g dry weight. Ammonifiers
were in a range of 3.3 x 10°-6.7x 10" and 9.2 x 10°- 6.1 x 10° MPN/g dry weight in upper and
lower sediments. Levels of ammonium oxidizing bacteria (AOB) were the same amount (0 — 240
MPN/g dry weight) both in upper and lower sediments, whereas nitrite oxidizing bacteria (NOB) were
found only in the upper sediments (0 - 2.9 MPN/g dry weight). Amounts of denitrifiers in upper and
lower sediments were 0 — 670 and 0 — 1,271 MPN/g dry weight, while azotobacteraceae were 8.4 x 10°
~14x10°and 7.2 x 10- 2.8 x 10° CFU/g dry weight. No significant difference in each bacterial
group was found in 2 levels in sediments of shrimp ponds.

Analyses of sediment samples show that, in the upper sediments TBC had a positive
correlation with azotobacteraceae in a middle level (r = 0.558; p < 0.05) and also with nitrite (r =

0.654; p < 0.01). Ammonifiers were inversely correlated with pH (r = -0.631; p < 0.05). AOB



were more closely correlated with NOB (r = 0.673; p < 0.01) than denitrifiers (r = 0.602; p <
0.05). In the case of a lower level of sediments, TBC were mainly correlated with
azotobacteraceae (r = 0.721; p < 0.01) but they were inversely correlated with denitrifiers (r = -
0.514; p < 0.05). TBC also had a positive correlation with C/N ratio (r = 0.571; p < 0.05).
Denitrifiers had a negative correlation with organic matter (r = -0.545; p < 0.05) and also TKN (r
= -0.668; p < 0.01). In sediments of shrimp ponds (3 and 5 years), organic matters were highly
correlated with TKN (r = 0.783, p < 0.05, r = 0.883, p < 0.01) and in the case of 5-year old ponds,
the organic matter was also closely correlated with C/N ratio (r = 0.821, p < 0.05). Results of this
study indicated that nitrifiers were sensitive to acidic condition of sediment and use of chemicals

and antibiotics in shrimp cultivation.



