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Abstract

The study was carried out by analysis of 12 years (1992 - 2003) monthly water
quality data of 21 stations in Songkhla Lake upon three distinct zones (the Thale Luang,
Middle lake and Outer lake) and seasons (dry (Feb - Apr), lightly rain ( May - Oct) and
heavy rain (Nov - Jan)). The result showed that chlorophyll-a and nutrients (nitrogen
and phosphorus) in Songkhla lake were affected by spatial factor more than seasonal
factor. Chlorophyll-a concentration was found highest in Thale Luang with an average
of 36.0 £ 27.8 MgL_1 and lowest in Middle lake (10.5 + 10.7 j,tgL_1). Dissolved inorganic
nitrogen and phosphorus were found highest in Outer lake with an average of 0.273 +
0.500 mg-NL_1 and 0.021 £ 0.039 mg-PL_1, respectively. Dissolved inorganic nitrogen
was found lowest in Thale Luang with an average of 0.063 * 0.069 mg-NL-1 and
dissolved inorganic phosphorus was found lowest in Thale Luang and Middle lake with
an average of 0.005 + 0.005 and 0.005 + 0.006 mg-PL'1, respectively.

In contrast, dissolved organic nitrogen, particulate organic nitrogen and total
nitrogen were found highest in Thale Luang with an average of 0.36 = 0.14, 0.27 +
0.19 and 0.70 = 0.29 mg-NL'1, respectively. The dissolved organic phosphorus,
particulate phosphorus and total phosphorus were also found highest in Thale Luang
with an average of 0.027 + 0.026, 0.059 = 0.054 and 0.089 * 0.063 mg-PL_1,
respectively. The dissolved organic nitrogen, particulate organic nitrogen and total
nitrogen were found lowest in Middle lake with an average of 0.028 = 0.14, 0.09 =

0.08 and 0.42 £0.16 mg-NL_1, respectively. Also, the particulate phosphorus and total



phosphorus were lowest in Middle lake with an average of 0.037 + 0.033 and 0.063 +
0.045 mg-PL'1, respectively. The dissolved organic phosphorus was lowest in Middle
lake and Outer lake with an average of 0.024 * 0.021 and 0.024 + 0.023 mg-PL_1,
respectively. In addition, most of nitrogen and phosphorus were found in dissloved
organic and particulate forms. Proportion of dissolved organic nitrogen and particulate
organic nitrogen was more than 75% of the concentrations of total nitrogen and
proportion of dissolved organic phosphorus and particulate phosphorus was more than
80% of the concentrations of and total phosphorus.

The atomic ratio of dissolved inorganic nitrogen to dissolved inorganic
phosphorus and concentrations of dissolved inorganic nitrogen and phosphorus were
used for the study of nutrient limitation. The results showed that phosphorus was a
principle limiting nutrient for production of phytoplankton biomass. Chlorophyll-a
correspondingly showed a positive significant correlation to dissolved inorganic
phosphorus and dissolved organic phosphorus (P < 0.05). This indicated that
phosphorus increase is a main cause of eutrophication in Songkhla lake. The elevation
of dissolved oxygen and pH during day light and decrease of transparency etc. were a
results of eutrophication.

Therefore, eutrophication measures in Songkhla lake are suggested to be
emphasize on the reduction of dissolved inorganic phosphorus ( < 0.005 mg-PL_1 ) and
the increase of N:P ratio ( > 22:1). These could result in the reduction of chlorophyll-a

and the protection/reduction of eutrophication in Songkhla lake.





