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Abstract: The aim of this study is to evaluate ecological status of PhaPayom canal. Zooplanktons were
sampling during June-November 2014 at 6 stations throughout the PhaPayom canal, Phatalung province,
Southern of Thailand using plankton net. The results show that 18 zooplankton taxa were identified belonging
in 4 Phylum: Phylum Cnidaria, Phylum Annelida, Phylum Rotifera and Phylum Arthropoda. Among them,
Arthropods are the main group in zooplankton community (94.47%). Zooplankton show spatial distribution
which Copepods and Cladocera are common throughout canal, while Rotifer restrict at the sampling station near
Thale-Noilake. This area show high nutrient values, suggesting that eutrophication in this area. In addition,
PCA analysis results show thatzooplankton distribution pattern seems to be caused by other factors such as
pH, TDS, conductivity and DO.
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INTRODUCTION quality assessment. Increasingly, biological variables are

PhaPayom canal is located in Phattalung province, Biological criteria can represent the status of a river over
Southern of Thailand. This area is importance as water longer period than chemical data [5]. Zooplankton is
resources for many activities such as water exaction for widespread organism used as bio-indicator for water
irrigation and human consumption and agriculture. quality assessment [6-9].
Increasing impact from a range of pressure being on Zooplankton is planktonic invertebrate and larval
aquatic ecosystem, especially from human activities stages of some marine fish that rely on water currents to
caused losing  biodiversity  and natural function. Land move any great distance [10]. Zooplanktons are important
use affected on species diversity and abundance of biotic component of aquatic ecosystems. They play important
communitieshas  been  reported  by  several researchers role as secondary producers and consumers, feeding on
[1-3]. The impacts of these activities on zooplankton and detritus and phytoplankton. In term of producers,
other aquatic organisms in this area are still poorly zooplankton serves  as  food  for  several   organisms
understood. such as zooplanktivore fish and shrimps [11, 12]. So, they

Water resource management is complicated issue represent an important trophic niche in aquatic
concerning both human useful and ecological activities. ecosystem, as they constitute the most important link in
In term of ecosystem, diversity and community structure energy transfer between phytoplankton and higher
are importance criteria for water management. However, aquatic fauna. Several factor shaping zooplankton
appropriate monitoring programs require clear objective community  both  biotic  and abiotic factor [1, 8-9, 14-15].
and carefully selected parametersfor monitoring [4]. In In addition, zooplanktons are very sensitive for changing
general, chemical and physical factors are using as water in environment, especially, chemical contamination [16].

used in addition to physical and chemical characteristics.
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The aim of this study is to evaluate the current ecological Sampling Procedures: Zooplankton is collected using
status of PhaPayom canal for water management. This is plankton net mesh size 65 µ. Horizontal tows of 5 min were
done by the assessment of the diversity and abundance performed for each replication. The samples were
of zooplankton and their relationship to water quality. preserved in a 4% formalin solution [17].

In addition, water parameters were measured.
MATERIALS AND MATHODS Temperature, pH, conductivity, alkaline and TDS were

Study Area: The study area, PhaPayom canal, is located determined separately for all the samples in the laboratory
in the Phattalung province, Southern of Thailand (Fig. 1). by following standard methods [18].
Six sampling stations were selected from upper river (S1)
to Thale-Noi(S6) according to a spatial distribution Laboratory Procedure: In the laboratory, zooplanktons
representing the main hydrological features of this canal were identified and counted using stereomicroscope and
and human activities. Station 1 and 2 are headwaters and compound microscope. All identifications were based on
Station 3 is reservoir. Station 4 and 5 are urban area, the outer morphological characteristics [19].
affects by urban runoff. Station 6 is Thale-Noi. ThaleNoi
is freshwater lake surround by wetland area. This area is Measuring of Diversity Indices: Three of diversity
the first Ramsar site in Thailand. The latitudes and indices  were  determined,  Shannon-Weiner diversity
longitudes of the study stations are shown in Table 1. index   (H),    Species    richness   (D*)   and  Evenness (E).

measured in situ with YSI. Other water parameters were

Fig. 1: Sampling area with sampling stations of Pha-Payom canal, Phattalung province, Southern of Thailand
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Table 1: Latitudes and longitudes of study stations in the PhaPaypm canal,
Phattalung province, Southern of Thailand

Stations Latitudes (North) Longitudes (East)
Station 1 (S1) 07°46.561”N 099°50.424”E
Station 2 (S2) 07°49.366”N 099°52.00”E
Station 3 (S3) 07°49.583’’N 099°54.39’’E
Station 4 (S4) 07°50.082’’N 099°56.009’’E
Station 5 (S5) 07°50.207”N 099°50.422”E
Station 6 (S6) 07°47.328”N 100°07.869”E

Shannon-Weiner diversity index is calculated for each
sampling stations by using the equitation of Shannon and
Weiner according to [20].

H = - S =l (p ) (log2p )i i i

where S = the number of individuals species, p = numberi i

of individuals for species i per total number of individuals.
Values less than 1 are little diversified, while the values
more than 3 are most highly diversified.

Species richness, Margalef diversity index, is
determined monthly according to [21].

D* = (S-1) / In N

where S = the number of species in the station, N = total
number of individuals.

The evenness index was calculated according to [20].

E = H / In S

Values greater than 0.5 are equal or uniformity in
appearance.

Statistical Analyses: One-way ANOVA was calculated to
compare the water parameters, zooplankton density and
diversity indices, followed by multiple comparisons using
the LSD. The level of significance was set at P<0.05. All
data set were forst tested for normality and homogeneity
as a required for parametric analysis [22]. To evaluate the
relationship between water parameters and zooplankton
taxa composition, multivariate analysis was applied.

RESULTS

Water  Parameters:  Water  parameters are shown in index varied between 0.27-0.55.
Table 2. All water parameters were recorded in the normal
ranges. Fluctuation of temperature is observed during
study period; however, variation is not markedly.
Temperature level varied between 27.10±0.25-
30.91±0.57°C.  DO  value  at  S6  was  significantly (p<0.05)

lower than other stations, mean DO values for S6 is
4.55±0.47 mg/L. This parameter is not significant (p> 0.05)
difference in other stations with mean DO range from
7.63±0.80-9.10±0.63 mg/L). In the same way, Ammonia
level is lowest at S6 (3.93±1.12 mg/L). Other water
parameters were quite constantly throughout the study
period.

Zooplankton Taxa Composition and Abundance: In the
present study, 18 zooplankton taxonomic groups were
identified, belonging to 4 Phyla; Phylum Cnidaria, Phylum
Annelida,  Phylum  Rotifera  and  Phylum  Arthropoda
(Fig. 2). There are nine taxa in Phylum Arthropoda, seven
taxa in Phylum Rotifera, one taxa in Phylum Cnidaria and
Annelida. Among them, Phylum Arthropoda was the most
abundance phylum, consist of 94.47% of zooplankton
density and followbyPhylumRotifera (5.00%), Phylum
Cnidaria (0.46%) and Phylum Annelida (0.07%).

In June, Copepods and Cladocerans were dominant
groups, comprising 50.44 and 44.94% of zooplankton
community, respectively, at station 5 (Fig. 3a). In the same
time, these to zooplankton groups were dominated
zooplankton community at station 6 as well, comprising of
51.83 and 31.68%, respectively. Copepod still the most
abundance group during July, they percentage
composition up to 93.48%. In August, Copepods was the
dominant group at station4 (82.00%) (Fig. 3c). Although,
Copepods was the dominant groups at station 5 but
percentage composition of Cldecerans was rising up to
39.77%. A zooplankton community was similar trendy in
September and October, dominated by Copepods but
Rotifer density make a distinctionrose up in these
sampling month making this group ranged second
position in zooplankton composition, 25.73 and 48.70%,
respectively (Fig. 3d and e).

In term of spatial distribution, zooplankton density
was varied between sampling station through study
period. They densities were very low at the upper river,
S1, S2 and S3, range between – individuals/m . On the3

other hand, zooplankton density was highest at St. 5 for
all sampling month, except during September and mean
individuals/m .3

Diversity Indices: The values for diversity indices are
shown in Fig. 4. The value for Shannon-Weiner diversity

The values for richness index are shown both spatial
and temporal variation. The Highest richness index was
found at station 1 during July, 20.1. On the other hand, the
lowest richness was present at station 1, 2 and 3 during
June.
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Table 2: Water quality in Pha-Payom canal, Phatalung province, Southern of Thailand during June-November 2014

Station parameter St.1 St.2 St.3 St.4 St.5 St.6

Temperature (°C) 27.10±0.25 27.99±0.20 30.91±0.57 30.36±0.23 29.76±0.14 30.43±0.32a a b b b b

Conductivity (mg/L) 1.20±0.02 1.18±0.02 1.16±0.02 1.30±0.02 1.30±0.02 1.13±0.06a b c d d e

TDS (mg/L) 0.74±0.01 0.72±0.02 0.67±0.02 0.77±0.01 0.67±0.04 0.66±0.03a a b c c d

pH 7.77±0.08 7.69±0.08 8.18±0.19 7.33±0.05 7.09±0.11 6.83±0.08a a, c b c c, d d

Alkaline (mg/L) 209.31±16.49 206.98±16.52 215.80±21.50 170.02±28.57 174.01±23.10 190.88±12.21
DO (mg/L) 7.65±0.55 8.06±0.59 8.84±0.59 9.10±0.63 7.63±0.80 4.55±0.47a a a a a b

BOD (mg/L) 6.47±0.47 7.71±0.35 4.88±0.69 5.35±1.00 4.78±1.11 3.28±0.46a a, b b b b c

Ammonia (mg/L) 1.24±0.30 2.16±0.64 1.22±0.22 1.06±0.34 0.98±0.29 3.93±1.12a a a a a b

Nitrite (mg/L) 0.90±0.20 1.00±0.22 0.95±0.21 0.51±0.25 0.50±0.25 1.37±0.32a a a a a a

Nitrate (mg/L) 1.02±0.20 1.10±0.23 1.08±0.23 0.51±0.23 0.54±0.26 0.89±0.19a a a a a a

Phosphate (µg/L) 0.62±0.13 0.64±0.14 0.65±0.14 0.37±0.18 0.39±0.19 0.80±0.18a a a a a a

Note: Different subscript letters (a, b, c) in a row show significant differences (p<0.05), SE= Standard Error

Fig. 2: Composition of zooplankton in PaPhayom canal during June-November 2014

Fig. 3: Zooplankton density at all sampling station during (a) June, (b) July (c) August, (d) September (e)October and
(f) November 2015 at PhaPayomcana, Phattalung province, Thailand

In term of spatial distribution, evenness values at evenness index was lowest at station 4 throughout the
station 1 were higher than other stations while the lowest study period.
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Fig. 4: Diversity indices (a) H’ diversity index, (b) Richness and (c) Evenness during June – October 2015 at PhaPayom
canal, Phattalung province, Thailand.

Table 3: Rotated component matrix from PCA analysis
Component
------------------------------------

Variable 1 2
PH .987
CON -.963
TDS .937 -.282
DO .925 -.350
DEN -.881 .363
ALKALI .763 .211
AM -.736
BOD .651 .461
NITRI .980
PHOSPHAT .232 .953
NITRATE .443 .871
Extraction Method: Principal Component Analysis.
2 components extracted

Relationships Between Zooplanktons Community and
Their Environment: In PCA, varimax was designated to
bring out a rotation, which could minimize the number of
factors with maximum loadings, so make it easier to clarify
each of the potential components.Factors loading are
showed in Table 3. Finally, two components were
extracted and explained 85.98% of the cumulative
variance. From PCA analysis, component 1 was affected
mainly by pH, Conductivity, TDS and DO., while
component 2 was effects by Nitrite, Phosphate and
Nitrate.

DISCUSSION

Biodiversity indices indicate the number of species in
the sampling station and distribution among these
species, so the change in diversity indices is an indicator
of changes in the water quality [23]. The high value of
Shannon-Weiner diversity index indicates a higher
diversity in that area [24]. The evenness index refers to
pattern  of  distributionamong  species   in  community.
The evenness index close to one indicates that the
uniform distribution of individuals species. In addition,
the diversity index higher than three indicates that clean
water and values range one to three is characteristics of
moderately polluted condition. From present study, the H’
value is lower than 1 suggesting moderate polluted area.
However, the low H’ value in this area not results from
pollution but water quality. 

In the upper river sampling stations show lower
zooplankton  density,  species  diversity  and richness
(Fig. 3 and 4). Several factors effect on zooplankton
communities. Flow velocity and sediments types were
related to the variety of environment which influencing
zooplankton:  taxa  distribution,   abundance,   richness
and  diversity.  The  upper river sites with sandy
substrates and  high  water  velocities  had   lower
species  richness  and abundance than lower river
sampling  sites  with fine particle substrates and low water
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velocities [3]. Even though, all sampling sites shared some 2. Zhang,  S.,  Q.  Zhou,  D.  Xu,  J.  Lin,  S.  Cheng  and
species, crustacean nauplius, copepodid stage and Z. Wu, 2010. Effects of sediment dredging on water
copepods. quality and zooplankton community structure in a

Copepods and Cladocera are important groups in shallow of eutrophic lake. Journal of Environmental
zooplankton community throughout the river ecosystem, Sciences, 22: 218-224.
while Rotifers is dominant at lower river sampling sites, 3. Alvarez-Mieles, G., K. Irvine, A.V. Griensven, M.
especially at the two last stations. Rotifers are common in Arias-Hidalgo, A. Torres and A.E. Mynett, 2013.
freshwater ecosystem. It was found for all station Relationships between aquatic biotic communities
throughout study period, but high number was found at and  water  quality  in  a  tropical  river-wetland
the last station. Their number reflects eutrophication [25], system (Ecuador). Environmental Science and Policy,
suggesting that Thale-Noi, may be, undertaking 34: 115-127. 
eutrophication.High nutrient values, ammonia, nitrite and 4. Irvine, K., 2009. Harmonizing assessment of
phosphate, responsible for numbers of Rotifer in this area. conservation with that of ecological quality: fitting a
Eutrophication of this station was mainly due to square peg into a round hole? Aquatic Conservation:
agricultural and urban runoff, resulting in high nutrient Marine and Freshwater Ecosystems, 19: 365-39.
concentrations. Since all water parameter are still not 5. Simon, T.P., 2000. The use of biological criteria as a
excess than water assessment standard level, this result tool for water resource management. Environmental
suggest that water quality in Pha-Paypm canal still in Science and Policy, 3: 43-49.
normal condition. However, they need monitoring 6. Blanco, A.C., K. Nadaoka and T. Yamamoto, 2008.
programe for other achievement. planktonic and benthic microalgal community

CONCLUSION a fringing reef in Ishigaki Island, Southwest Japan.

In conclusion, zooplankton taxa are showed spatial 7. Håkanson, L. and T. Blenckner, 2008. Review on
distribution; Copepods and Cladocera found in all operational bioindicators for sustainable coastal
sampling station while Rotifers are dominant at last management-criteria, motives and relationships.
station, caused by high nutrient values. In addition, Ocean and Coastal Management, 51: 43-72.
abiotic factors such as conductivity, TDS, pH and DO 8. Mialet, B., J. Gouzou, F. Azémar, T. Maris, C. Sossou,
charactering spatial distribution of zooplankton in the N. Toumi, S. Van Damme, P. Meire and M. Tackz,
Pha-Payom canal. 2011. Response of zooplankton to improveing water
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