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 Water quality in striped catfish (Pangasianodon hypophthalmus) produc-
tion systems in the Mekong Delta was investigated to assess the potential 
impacts of the culture activity on the environment. The study was con-
ducted at three culture systems, so called systems 1, 2 and 3 selected from 
the catfish culture areas of An Giang, Can Tho and Hau Giang provinces. 
A total of 21 sites were selected from 10 farms of these three systems for 
sampling. In system 1, sampling was implemented at inlets, culture ponds 
and outlets, whereas in system 2 and 3 samples were only obtained from 
inlets and culture ponds. Sampling was conducted three times throughout 
the production period including beginning, middle and the end. Main wa-
ter parameters taken for the assessment consisted of pH, DO, BOD, COD, 
turbidity, TAN, N-NO2

-, N-NO3
-, TSS, TN and TP. The results indicated 

that most of parameters were still in the acceptable ranges except TN and 
TP. Dissolved oxygen concentrations were constantly above 5 mg/L. The 
highest concentration of BOD and COD recorded were 10.7 mg/L and 
19.6 mg/L in system 1 and system 3, respectively. Mean concentrations of 
TSS were relatively low in all systems ranging from 21 to 84 mg/L. How-
ever, TN and TP concentrations were considerably high. Concentrations 
of TN and TP recorded outside the culture ponds were 3 and 10 times 
higher than the standard levels (3 mg/L and 0.1 mg/L for N and P, respec-
tively). TN concentration varied with the sampling periods but accumula-
tion of TP tended to increase steadily throughout the production period. 
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1 INTRODUCTION 

Striped catfish (Pangasianodon hypophthalmus) 
farming has been substantially developed in the 
Mekong Delta in the recent years. The unprece-
dented development of catfish farming has signifi-
cantly contributed to the global aquaculture pro-
duction with over one million tons of fish in 2007. 
It has subsequently brought in considerable benefit 

for the farmers as well as export turn-over for the 
country. Within 10 years starting from 1997 to 
2007, the production of catfish increased up to 45 
times (from 22,500 MT to more than 1,000,000 
MT) while the farming area increased only 6 times 
(from 6000 ha to 9000 ha) (Dzung, 2008). The 
current statistical data show that striped catfish 
culture area has not increased since 2013 (5,668 
ha) but decreased in 2014 (5,584) and the produc-
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tion remains at more than 1 million MT (MARD, 
2014). These figures indicate that intensification of 
catfish farming has been a crucial factor resulting 
in rapidly increased production. In practice, level 
of intensification in aquaculture is directly propor-
tional to feed input. The more intensification, the 
more amounts of feeds are invested in the culture 
systems. The amount of feed used in catfish farm-
ing was reported to be substantial, especially 
home-made feeds or farm-made feed with high 
food conversion ratio ranging from 2 to 3.5 (Hung 
and Huy, 2006; Phuong, 2013). This type of feed 
usually contains low concentration of protein but 
high concentration of carbohydrate. Consequently, 
significant nutrient redundancy could result in eu-
trophication to the environment. Recent reports on 
nutrient mass balance in striped catfish ponds re-
vealed that the amounts of nitrogen and phosphorus 
discharged to the environment from the striped 
catfish ponds were about 46.0 kg/ton fish and 14-
18 kg/ton fish, respectively (De Silva et al., 2010). 
A million ton of fish obtained would produce tre-
mendous amount of nitrogen and phosphorus and 
discharge directly to the environment. With the 
annual production of striped catfish produced, De 
Silva et al. (2010) calculated the amounts of N and 
P discharged to the environment in the Mekong 
Delta were 31,602 tons and 9,893 tons in 2007 and 
50,364 tons and 15,766 tons in 2008, respectively. 
In addition, high concentrations of nitrogen and 
phosphorus accumulated at the bottom of the 
ponds, accounting for 50% total nutrient which 
potentially pollutes the environment when being 
flushed out (Thich, 2008). A similar result by an-
other study on the impact of striped catfish culture 
on ambient water quality in the Mekong Delta also 
revealed that when producing 1 ton of frozen fillet 
catfish (equal to 2.6 tons fresh fish) an amount of 
106 kg N and 27 kg P was discharged into the en-
vironment (Anh et al., 2010).  Although high flow 
of Mekong River could flush significant amount of 
nutrient down to the estuaries and to the sea, big 
concerns on the impacts of intensive striped catfish 
culture on the environment have been still in-
creased. Investigation on water quality in the cul-
ture systems both outside and inside of culture 
ponds may help determine levels of impacts on the 
environment. The results may serve as bases for 
master plan of catfish culture in the Mekong Delta 
as well as for proposing possible measures to 
monitor and ascertain the sustainability of the cul-
ture industry. In addition, investigation of water 

quality in the culture systems will also help identi-
fy potential impacts of effluents on the water re-
source.  

2 MATERIALS AND METHODS 

The study was conducted in three culture systems 
selected from different areas in the Mekong Delta 
(Figure 1). The culture systems were categorized 
based on three main criteria including (i) locality of 
the farms to main big rivers (water sources), (ii) 
inlets separated from outlets, and (iii) existing dis-
charged areas in the systems. The first system (sys-
tem 1) characterized with indirect connection to the 
big rivers, separate inlets and outlets, and with dis-
charged areas where effluents released through a 
long canal prior to meeting with big rivers. In this 
system incoming water was taken to ponds through 
a big pump. In system 2 inlets and outlets were not 
separated. Incoming water and effluents were taken 
from and discharged to the same side indicating 
that system did not have discharged areas. Howev-
er, the system was connected directly to big rivers. 
System 3 was similar to system 2 but located by 
small rivers. 

A total of 9 farms were selected from the above 
three systems from which 21 sites were included in 
the sampling schedules. Sampling was implement-
ed at the beginning (when fish were about 10 days 
after stocking or 15-20 g), the middle (after 2 
months with sizes of 300-600 g) and the end (be-
fore harvesting) of the production cycle. These 
were corresponded to sampling period described in 
the results as first, second and third sampling peri-
od, respectively. Average stocking densities in sys-
tems 1, 2 and 3 were 50, 42 and 39 ind.m-2, respec-
tively. Fish in most of farms were fed with pellets. 
Water exchange was significantly increased both 
exchange frequencies and percentages toward the 
end of production cycle (for example, only 15-20% 
once a week at the beginning and increased to 30-
50% every day toward the end). Water quality pa-
rameters monitored included temperature, pH, dis-
solved oxygen (DO), biological oxygen demand 
(BOD), chemical oxygen demand (COD), turbidi-
ty, total suspended solids (TSS), total ammonia 
nitrogen (TAN), nitrate (NO3

-), nitrite (NO2
-), 

phosphate (PO4
3-), total nitrogen (TN) and total 

phosphorus (TP). Temperature, pH and DO were 
measured directly at site using the YSI meter. The 
other parameters were analyzed in the laboratory at 
Can Tho University as presented in Table 1. 
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Fig. 1: General layout of study systems with locations and sites selected for sampling at 9 striped cat-
fish farms in Can Tho City (Thot Not), An Giang province (Chau Phu) and Hau Giang province 

(Phung Hiep). Round spots represent for sampling sites (21 sites). System 1 was not directly connected 
to the river 

Table 1: Sampling and analyzing methods for main water quality parameters  

Parameters  Sampling methods Analytical methods 

COD 
Water was filled in 125 mL 
white glass bottle and pre-
served with 2 mL H2SO4  

Oxidized with KMnO4 in alkaline 
medium 

BOD 
 
 
Water was filled in 2 L plastic 
bottles and kept in cool box at 
temperature of <40C 

Respirometric  
Turbidity  Nephelometric (NTU) 
PO4

3- (Reactive phosphorus) Ascorbic acid  
TAN (Total Ammonia Nitrogen) Indo-phenol blue 
TN (Total Nitrogen) Kjeldahl and Indo-phenol blue 
TP (Total Phosphorus) Kjeldahl and Acid Ascorbic 
TSS (Total Suspended Solids) Filtering and drying at 103-1050C 

Water samples were taken from the rivers/canals 
that directly (systems 2 and 3) or indirectly (system 
1) connected to the farms, in the culture ponds and 
discharged areas (system 1) representing for inlets, 
culture ponds and outlets of the production sys-
tems. In system 1, samples were taken at three sites 
whereas in system 2 and 3, only at the inlets and 
culture ponds. Samples were regularly collected 
before discharge or water exchange taken place. 
Integrated samples (water samples were taken from 
different places on a sampling site and mixed thor-
oughly to obtain the integrated samples for analy-
sis) were applied.  

Data were treated as mean ± STDEV and analyzed 
using analysis of variance (ANOVA) to compare 
mean within and between systems using 
MANITAB package version 12.  

3 RESULTS  

3.1 Temperature, pH and turbidity 

Temperature was rather stable between sampling 
periods among the inlets, culture ponds and outlets, 
though it was fairly low for all three sites in the 
first sampling period compared to period 2 and 3. 
Mean temperature recorded in these sites was 
29.13 ± 1.02, 29.91 ± 1.07, 29.96 ± 1.00°C, respec-
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tively. pH did not fluctuate significantly between 
sampling period and sites, ranging from 6.75-7.30. 
However, significantly lower pH was recorded in 
the culture ponds (6.75 ± 0.06) and outlets (6.79 ± 
0.05) at the last sampling in system 1. Mean turbid-
ity increased from the inlets to culture ponds and 
outlets, ranging from 36.56 ± 25.52, 41.07 ± 24.99, 
63.59 ± 36.02, respectively. Highest turbidity was 
recorded in the outlets at the first sampling period 
(88.78 ± 89.77 NTU). Turbidities were low in all 
sites at the second sampling period (7-37 NTU).   

3.2 DO, BOD and COD 

DO concentrations were high in all sampling sites 
of system 1. Mean concentrations of DO in this 
system at the inlets, culture ponds and outlets areas 
were 8.11 ± 0.13, 6.14 ± 0.88, and 6.48 ± 1.38 
mg/L, respectively. Similarly, in system 2, DO 
concentrations were reasonably high and not sig-
nificantly different between sites ranging from 6.98 
± 0.62 and 6.50 ± 1.01 mg/L in the inlets and cul-
ture ponds, respectively. In system 3, DO concen-
trations were also high in all sites except in the 
culture ponds at the first sampling (3.77 ± 1.15 
mg/L). In general, DO concentrations were appro-
priate in the water sources as well as in culture 
ponds.  

 
Fig. 2: TAN concentrations between inlets, 

ponds and outlets in 3 striped catfish production 
systems 

BOD levels were low in most of the sampling sites 
(<5 mgO2/L). There only BOD in the culture ponds 
and outlets of the system 1 at the first sampling 
period slightly exceeded levels of 5 mg/L (9.07 ± 
0.83 and 7.07 ± 3.21 mgO2/L, respectively). In the 
second sampling period, BOD was dramatically 
decreased in all systems (<2 mgO2/L) and did not 
increased significantly toward the end of the pro-
duction cycle. Within the systems, no significant 
difference was found in BOD concentrations be-
tween inlets, ponds and outlets. However, between 
the systems, only significant difference was found 
between the culture ponds of system 1 and 2 
(P<0.05) in the first sampling period. BOD concen-

trations in culture ponds of system 1, 2 and 3 at the 
first sampling period were 4.93 ± 3.21, 7.07 ± 1.49, 
and 4.67 ± 2.89 mgO2/L, respectively). 

Mean COD concentrations in system 1 were low 
ranging from 9.02 ± 5.56, 8.61 ± 2.94, and 9.37 ± 
4.20 mgO2/L for the inlets, culture ponds and out-
lets, respectively. Among the sampling periods of 
this system, COD levels recorded in period 3 were 
increasingly higher than those in other periods (e.g. 
15.07 mgO2/L compared to 7.87 and 4.13 mgO2/L 
for period 1 and 2 at the inlets, respectively). There 
was no significant difference in COD concentra-
tions between the outlets and inlets of system 1 at 
all sampling periods (P>0.05). 

Only two highest concentrations of COD were rec-
orded in the culture ponds at the second and third 
sampling periods in system 3 (20.40 and 28.8 
mgO2/L, respectively). Generally, COD levels 
were still in the suitable range complied with the 
national standards.   

3.3 Total ammonia nitrogen (TAN), Nitrite 
(NO2

-) and nitrate (NO3
-)  

Total ammonia nitrogen (TAN) concentrations 
varied considerably between sampling periods in 
system 1. Highest concentrations were found at the 
third sampling period but the lowest concentrations 
were recorded at the second instead of the first one 
in all inlets, culture ponds and outlets (Table 1). 
However, between sampling sites, TAN concentra-
tions increased from inlets to ponds and outlets.  
Highest TAN concentrations were recorded in cul-
ture ponds and outlets at the third sampling period 
(5.49 and 5.10 mg/L, respectively) and significant-
ly higher than those in inlets (P<0.001). In system 
2, TAN concentrations were much lower (the  
highest was 1.75 mg/L in the culture pond of the 
second period) and also increased from inlets to 
culture ponds. TAN in system 3 had also similar 
trend but highest concentration was much higher 
than those of system 2, up to 5.12 mg/L in culture 
ponds at the end of production cycle. Trend of in-
crease in TAN concentrations between inlets, 
ponds and outlets in three systems were illustrated 
in Figure 2. 

Nitrite concentrations recorded in culture ponds, 
inlets and outlets of system 1 were low varying 
within the acceptable ranges from 0.04 ± 0.02, 0.23 
± 0.14, 0.23 ± 0.18 mg/L, respectively. At the in-
lets nitrite concentrations were relatively low, not 
exceeding 0.1 mg/L in all three sampling periods. 
Similarly, in system 2 and 3 nitrite concentrations 
at the inlets and culture ponds were also suitably 
low.  
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Nitrate concentrations were steadily increasing 
from the inlets to culture ponds and the outlets of 
the system 1, starting from 1.08 ± 0.66 to 2.91 ± 
2.08 and 4.97 ± 4.51 mg/L, respectively. In this 
system, at one of the discharged areas the nitrate 
concentration was dramatically increasing up to 
25.64 mg/L at the first sampling period making 
overall mean concentration of nitrate in the outlets 
of this system high (9.56 ± 13.93 mg/L). Within 
the outlets, the concentrations of this parameter 
were also variable, high at the first sampling period 

(9.56 ± 13.93 mg/L) but very low in the third one 
(0.55 ± 0.35 mg/L). This means that the concentra-
tions of nitrate were fluctuating depending on farm 
to farm practices. Similarly, nitrate concentrations 
in system 2 were also decreasing from the begin-
ning to the end of the culture duration in both inlets 
and culture ponds but the concentrations were low-
er than those in system 1. It had similar trend in 
system 3, decreasing toward the end of production 
cycle. 

Table 1: Concentrations of TAN (mg/L) recorded during three sampling periods in all three systems 

 Systems  Period 1 Period 2 Period 3 

Inlets 
I 0.18 ± 0.13 0.07 ± 0.05 0.18 ± 0.03 
II 0.29 ± 0.36 0.10 ± 0.06 0.59 ± 0.34 
III 0.11 ± 0.29 0.19 ± 1.27 0.62 ± 0.50 

Culture ponds 
I 2.67 ± 1.24 0.19 ± 0.34 5.49 ± 0.31 
II 0.51 ± 0.81 1.75 ± 2.09 1.26 ± 0.98 
III 0.18 ± 0.31 2.41 ± 1.38 5.12 ± 1.04 

Outlets I 4.15 ± 3.37 0.23 ± 0.15 5.10 ± 0.70 

3.4 TSS, TN and TP 

In system 1, TSS concentrations at the inlets and 
ponds were gradually increasing from the first 
sampling period to the end except the outlets where 
TSS was highest at the beginning (73.41 mg/L) 
then decreased dramatically (35.65 mg/L) and in-
creased again before harvest (62.71 mg/L). Mean 
TSS concentrations increased from inlets to ponds 
and outlets ranging from 40.90 ± 17.05, 43.26 ± 
12.24 and 57.26 ± 19.46 mg/L, respectively. In 
system 2, at the inlets, TSS concentrations fluctuat-
ed during 3 sampling periods. Highest concentra-
tion was recorded at the second period (84.06 
mg/L) but decreased (42.21 mg/L) at the third peri-
od. However, the mean concentrations were 56.04 
mg/L and 53.07 mg/L for inlets and ponds, respec-
tively, lying in the acceptable range (less than 100 
mg/L). Similar fluctuation was found in system 3 
for both inlets and culture ponds. The mean con-
centrations ranged from 38.35 mg/L to 63.89 mg/L 
from inlets to ponds, respectively. There was no 
significant difference in TSS concentrations be-
tween sampling sites and systems. 

TN concentrations in system 1 were substantially 
high with mean values of 5.14 ± 3.20, 14.59 ± 5.17 
and 10.25 ± 7.14 mg/L for inlets, ponds and out-
lets, respectively. TN concentrations in culture 
ponds were significantly higher in the inlets 
(P<0.05). In system 2, highest TN concentrations 
recorded at the inlets and ponds in the first sam-
pling period were 8.69 mg/L and 13.65 mg/L, re-
spectively. In system 3, substantial TN concentra-
tions were also measured in the first sampling peri-
od and significantly higher than those found in the 

second and third periods. In the inlets TN was as 
high as 36.33 mg/L whereas it was up to 48.42 
mg/L in the ponds that resulted in very high mean 
TN in the system. Mean TN concentrations in all 3 
systems were presented in Figure 3. Between the 
systems, TN concentrations at the inlets of system 
3 were significantly higher than those of system 1 
and 2 (P<0.05). However, in the culture ponds, TN 
concentrations of system 1 were significantly high-
er than those of system 2.  

 

Fig. 3: TN concentrations (mg/L) in the inlets, 
culture ponds and outlets of three study systems 

TP concentrations were also high in all systems. In 
system 1, highest TP concentration recorded in 
culture ponds of the third sampling period was 2.49 
mg/L. Mean TP concentrations in inlets, ponds and 
outlets were 1.05 ± 0.75 mg/L, 1.99 ± 0.88 mg/L 
and 1.55 ± 0.51 mg/L, respectively. In system 2, at 
the third sampling period, TP concentration was 
recorded as highest with 4.32 ± 3.99 mg/L. In av-
erage TP concentrations in the inlets and culture 
ponds of this system were 1.43 ± 0.88 mg/L and 
2.81 ± 2.06 mg/L, respectively. Mean TP concen-
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trations in system 3 were very high in both inlets 
and culture ponds ranging from 2.11 ± 1.31 mg/L 
to 4.78 ± 1.24 mg/L, respectively. Mean concentra-
tions of TP in three systems were presented in  
Figure 4. 

 

Fig. 4: TP concentrations (mg/L) in the inlets, 
culture ponds and outlets of three study systems  

4 DISCUSSIONS 

4.1 Temperature and pH 

Temperature was in suitable ranges (27-31°C) alt-
hough slightly variable among sampling sites due 
to different sampling time and locations. Too high 
temperature (>34°C) may increase effects of NH3 
on fish and aquatic animals. However, temperature 
recorded in this study at all sampling sites did not 
reach this threshold. According to Boyd (1998), the 
most suitable temperature for tropical fish is from 
28°C to 32°C. Similarly, pH was also in the prefer-
able range (6.5-7.5). Similar to temperature, too 
high pH (>8.5) will increase toxicity of ammonia 
(Durborow et al., 1997). However, in normal cat-
fish intensive ponds, pH is usually relatively low, 
ranging from 7-8, except in ponds with high densi-
ties of algae, pH may rise up to 9 (Ut et al., 2007; 
Giang et al., 2008). A study by Nguyen et al. 
(2014a) revealed that pH in the intensive striped 
catfish decreased toward to the end of the culture 
period and ranged from 6.05 to 7.78 which are 
suitable for striped catfish and would not increase 
toxicity of NH3. In a study on water quality in 
channel catfish (Italurus punctatus) ponds, Ghate 
et al. (1993) reported that pH of 7-8.4 was the de-
sirable range for this catfish production. 

4.2 Dissolved oxygen, BOD and COD 

Although fish were cultured with very high densi-
ties, dissolved oxygen concentrations were rela-
tively high (above 4- 5 mg/L). High water ex-
change rate (20-70% daily) applied by the farms 
would be a way to generate and maintain high oxy-
gen levels. In addition, oxygen seems not a critical 
factor in striped catfish ponds as the fish can toler-
ate as low as 2 mg/L oxygen without any effects 

(Yen, 2003). High oxygen concentrations in the 
rivers or canals indicated that organic contents in 
the environment were low (Kazanci and Girgin, 
1998). This was proved by low BOD and COD 
contents recorded during the sampling periods. 
BOD and COD are parameters displaying the lev-
els of pollution of a water body. Based on their 
concentrations pollution can be assessed (Boyd, 
2002).  According to Cat et al. (2006) a water 
source containing a BOD concentration of greater 
than 5 mgO2/L is considered polluted. Trinh (1997) 
reported that some of rivers and canals in Long An, 
Can Tho in the Mekong Delta were polluted as 
BOD concentrations measured in these areas were 
higher than 10 mgO2/L. However, Boyd (1998) 
suggested that acceptable BOD concentration in an 
aquaculture pond can be up to 10 mgO2/L. He fur-
ther stated that the effluents from a shrimp pond 
can be accepted with BOD concentrations of below 
30 mgO2/L (Boyd, 2003). BOD concentrations 
recorded in all catfish production systems in this 
study are therefore in the acceptable ranges. COD 
concentrations were reasonably low (<35 mgO2/L). 
According to the surface water quality standard 
(QCVN 08:2008/BTNMT) a water body with 35 
mgO2/L is considered organically polluted. As the 
result, water quality in the studied catfish produc-
tion systems is adequate with low organic contents.  

4.3 Total ammonia nitrogen, nitrite and nitrate 

Total ammonia nitrogen (TAN) concentrations that 
affect aquatic organisms (e.g. fish) depend on pH 
and temperature which give rise to dominance of 
NH3 or NH4

+. Increased temperature and pH will 
increase toxicity of NH3. Concentrations of NH3 
can be calculated based on TAN levels in relation 
with given temperature and pH (Robinette, 1983). 
The effect of pH on toxicity of NH3 has been con-
firmed by a study conducted by Nguyen et al. 
(2014) on the striped catfish that toxicity of NH3 
increases when pH increases. Highest toxic NH3 
concentration calculated from the highest recorded 
TAN in the outlets of system 3 was 0.5 mg/L. Ac-
cording to the Circular of Vietnamese Government 
(MOFI, 2006) on limits of pollutants accepted in 
freshwater areas, NH3 concentration should not 
exceed 1.0 mg/L. In another regulation (QCVN 
08:2008/BTNMT), quality of water used for aquat-
ic life should contain a concentration of NH3 less 
than 0.5 mg/L. TAN concentrations measured in 
the study catfish production systems are therefore 
still in acceptable ranges. Nitrite is a toxic nitrogen 
product and readily oxidized into nitrate. At high 
concentration, nitrite will severely affect the respi-
ration of fish as it reduces hemoglobin, increases 
methemoglobin and increase oxygen threshold 
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(Huong et al., 2011). These authors studied on the 
effects of nitrite on striped catfish fingerlings of 
15–20 g/fish in the laboratory and found that 
LC50-96 hours of nitrite on the striped catfish fin-
gerlings was 75.6 mg/L. At this concentration, fish 
died due to increased oxygen demand and as oxy-
gen transportation is blocked by the increased for-
mation of methemoglobin. In the normal aquacul-
ture conditions, nitrite concentrations are usually 
very low (<0.1 mg/L) unless organic pollution is 
high (Wetzel, 2001). Boyd et al. (2000) and  
Timmons et al. (2002) suggested that nitrite con-
centrations in aquaculture ponds should be less 
than 1.0 mg/L. However, according to the national 
regulations on limits of pollutants in aquaculture 
areas nitrite concentrations must be less than 0.01 
mg/L (MOFI, 2006) or 0.04 mg/L (QCVN 
08:2008/BTNMT). Nitrite concentrations recorded 
in the study areas were much higher than this limit, 
especially in the culture ponds although fish did 
not show any sign of effects.  The concentrations in 
the inlets of all three systems although were higher 
than the regulated limit but could be reasonably 
accepted (<0.05 mg/L). Nitrate is normally non-
toxic to aquatic organisms and not stipulated by 
any regulation. However, if nitrate is in excessive 
concentration it will cause eutrophication and re-
duce water quality. Excess in nitrates can cause 
low levels of dissolved oxygen and can become 
toxic to warm-blooded animals at higher concen-
trations (10 mg/L) or higher under certain condi-
tions (EPA, 1997). However, Carmargo et al. 
(2005) after reviewing published scientific litera-
ture on the impacts of nitrates to freshwater ani-
mals concluded that nitrate levels in freshwater 
should not exceed 2 mg/L. Nitrate concentrations 
recorded in three systems of this study were rela-
tively low and appropriate.  

4.4 Total nitrogen (TN) and total phosphorus 
(TP) 

TN and total TP concentrations recorded were very 
high in all systems, both in culture ponds and water 
sources. Nitrogen and phosphorus are key elements 
for algae growth and play important roles in aqua-
culture ponds. However, excess amounts of these 
will lead to eutrophication and reduce water quality 
(Boyd and Clay 1998; Hein, 2002). TN and TP 
concentrations in water should not be greater than 
3 mg/L and 0.1 mg/L, respectively to prevent eu-
trophication and pollution (Boyd, 2002). The au-
thor also recommended that TP levels of 0.001-0.1 
mg/L could cause algae blooming. In this study, 
TN and TP concentrations were much higher than 
the recommended levels indicating potential eu-
trophication in the environment where effluents 

were discharged. In addition, with high fish stock-
ing densities, pond water effluent could become a 
significant source of water pollution discharged to 
rivers because of increased levels of nitrogen, 
phosphorus, and organic material resulting from 
high feed input (Boyd, 1982). However, as the 
catchment- basin of the lower Mekong river is 
large with substantial annual flowing volume (54 
billion m3) (The World Bank, 2002; Frappart et al., 
2006) together with strong effects of diurnal tidal 
regimes, the effluents may have been transported to 
downstream toward the estuaries. As the result 
prominent and direct impacts of eutrophication 
may have not been realized in the surrounding pro-
duction areas (indicated by low densities of algae 
reported by Oanh et al., 2008). However, in system 
3 where water flow was low as it was located far 
from big rivers, nutrients tended to accumulate. 
This might be the reason why TN levels in system 
3 were much higher than those in system 1 and 2. 
Previous results on nutrient mass balance study in 
striped catfish ponds revealed that when producing 
one kg of fish, amounts of nitrogen and phosphorus 
discharged to the environment were 23.5-25.2 g 
and 8.6-12.6 g, respectively (Ngoc, 2004; Phu and 
Thich, 2008). Serious eutrophication and pollution 
would be inevitable if culture areas and production 
of striped catfish are continuously expanded and 
increased without any control or measures of waste 
treatments.   

5 CONCLUSIONS 

Organic matters were found to be low in the study 
areas of striped catfish production systems dis-
played by low BOD and COD contents. However, 
the areas have been subjected to potential problem 
of eutrophication as considerable nitrogen and 
phosphorus concentrations were recorded both in 
culture ponds and water sources. In order to help 
sustain the culture industry, planning and monitor-
ing should be seriously taken into consideration. 
Reliable and viable treatment methodologies (e.g. 
chemical, biological or microbiological approach-
es) should be therefore investigated and developed. 
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