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An Application of Macro invertebrates for Aquatic Environmental Monitoring of the Phumduang River,
Surat Thani Province
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Abstract

An application of macro invertebrates for aquatic
environmental monitoring of The Phumduang Tributary
was investigated. The study was
August 2010 until May 2011. Twelve sampling sites were
selected. The data collection of water quality and macro
invertebrates were collected every three months. The
2,515 individual from 67 families of macro invertebrates
identified. The dominant families found in the
were Atyidae, Tipulidae,
Gerridae, Baetidae and Veliidae. The
sensitive  families such as Caenidae, Ephemeridae,
Heptageniidae, Gomphidae, Perlidae,
Naucoridae and Ecnomidae were found at reference site
which were identified as a potential bioindicators of clean
river ecosystems. The highest numbers and diversity of
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the insect were found at site KS03, which were Fourthly-
two families found. Four groups of the study were
classified using macro invertebrates family. Group | and I
were good water quality, while sampling site group Ill
was fairly good to moderate water quality and sampling
site group IV was moderate to fairly poor. In this study
using macro invertebrates to assess the water quality can
be uses as the same of the surface water quality standard
of Thailand. The Water quality in each site was different
depending on land use pattern and human activities
beside the river.
Statiscial analysis was used to exposed the
correlation of biotic indices and water quality. The diversity
index was the most suitable index to evaluate the water
quality in the Phumduang River. The parameters such as
water temperature, pH, velocity and DO were correlated
to the index .The result of the diversity index showed that
the water quality in the study were fairly poor to good
quality.
Keywords: Phumduang River, macro invertebrate, water
quality, bioindicator
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Figure 1 Sampling stations in The Phumduang River and their branches, Surat Thani Province : Phumduang River (PD01, 02, 03,
04), Klong Yun (K01, 02, 03), Klong Phasaeng (KSE01, 02), Klong Sok (KS01, 02, 03)

Table 1 Water quality analysis methods

Parameter Method Parameter Method
Temperature Thermometer, Barometer DO Azide modification of iodometric method
Turbidity Spectrophotometer model DR 2000 | BOD Azide modification of iodometric method
pH pH-meter model pH 540 GLP Total solids Dried at 103-105 C
Conductivity Conductivity meter model LF 538 Nitrite-Nitrogen UV-visible Spectrophotometer model Cary-100
Alkalinity Titration Total phosphorus | UV-visible Spectrophotometer model Cary-100
Hardness Titration

ARt ITInIt 4 U IUsAvedndni
fiu Lwawmmnwmumum‘lmwmmuaﬂumsﬂmmuﬂmmwm
Tundadl

5.Nﬁﬂ'ﬁﬁﬂ‘l§'1/ﬂ'ﬁ'1/lﬂa'§]ﬂ
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maLuaaﬂiaUﬂamaaﬂmiﬂmEjmmiﬂmen 4 fluiioudamau
2553 ploungAdniey 2553 Lheunuius 2554 uaziiou
WowAAN 2554 91 12 afinw1 wud

5.1 mumwmwmn'mmw guugilonieiiAieg
YN 26-45°C \ady 31.44+1.79 ammuummaaivmw 24-
31°C 1afy 27. 58+0.54 ammaﬁuamsmaummaai Viek®
0.11-2.35 m/s Laaa 0.51+0.23 ﬂ’J’]&I‘U'lJ‘U@\‘iU’]ﬁJﬂ’]E)EJiuW’J’]\‘i
6-135 FTU \ade 22. 31+8.70 arandunsa- mwmummaa
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¥ 53.40-187.20 },ls/cm Laaa 111.46+31.13

5.2 mumwu'mwtﬂu mmmﬂumwaqummaﬂ
581319 19.50-92.00 mg/L \dy 52.43:17.40 ArmunsEag
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6.00+1.39 ﬂsmzuaanézjLaumauwwiﬂumwaaaaw
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S¥WIN9 0.22-2.92 mg/l WAy 0.8120.30
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(P<0.05) ASPT™ flaruduiuslunisiimuiudiu Velocity, pH
way DO (P<0.05) Diversity index farduiuslumsiianuiuiu
DO (P<0.01) wuifignfiu Velocity uag pH (P<0.05) LLqumMQﬁif’]
fiarnduiuslunienssfudou (P<0.05)  dau HBI dulsd
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i aspt™ ASPT wanzausesadll n1siiasnzving
ANUFNRUTTEWIN99A R INTAN wagAnauTRNISNIEAIN

Ay

waziaiiunausynnseePearson’s correlation of coefficient wu
17129 Unionidae fanuduiuslunisinnuiuiuan Conductivity,
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auduiusluniefinnudu fudi pH (P<0.05)  dauasd
Gyrinidae fanuduiuslunisiimusudiu  Velocity (P<0.01)
POy
(P<0.01) 23Heteroceridae, Hydrophilidae waz Psephenidae
fiauduiuslunisiinuiu fuei BOD (P<0.05) Tuvaed
NO,N (P<0.05) flanuduiusluniafinuiufiuaed Atyidae
2 Baetidae  fimdwduiuslunisnssiudiufugamgiivn
(P<0.01) A1 DO (P<0.05) fiAuduiusluniafinuiuiuaed
Caenidae fin Velocity (P<0.05) faruduiuslunisiiniudiu
U 194 Ephemeridae, 794 Heptageniidae HA1Muduius
Tumnafinufufiual pH wag DO (P<0.05) wadinnuduius
Tunsnsafudu fugamgiith (P<0.05) 29 Naucoridae i
anuduitusluniemssfuimfugumgiich - (P<0.01) i
Anuduiuslunisfiniufufudn DO (P<0.05) 24
Notonectidae fianuduiusluniafinnuiuiuan Conductivity
wagAn TS (P<0.05) 19 Calopterygidae fimanuduiuslunig
p3efutuiuA1 NO,-N (P<0.05) d@auredChlorocyphidae il
auduituslunisnssfutny fugamgini (P<0.05) uasdl
aruduiusluniefinnufufudr  pH  (P<0.05) 29d
Libellulidea fiaauduituslunisnssfudufugungfil
(P<0.05) 213¢ Macromiidae flaruduiuslunisfinnuiuiuen
pH waz DO (P<0.05) ¢ Protoneuridae fimnnuduiuslunia
Fiaufuifuan pH (P<0.05) 13 Peltoperlidae fina "uduiug
TunafinuiuiunTurbidity (P<0.05) warilnnuduiuslunig
nsafuduffugumgiivh (P<0.05) 24 Perlidae findmduius
Tumemsesfuduiuan Conductivity, Alkalinity way Hardness
(P<0.05) uafiaruduiuslunisfinufufudn Turbidity
(P<0.01) 23 Ecnomidae fipuduiuslunisnssiutiuduan
Alkalinity wag Hardness (P<0.05)  waiaanuduiuslunieil
aufufuAl Velocity (P<0.05) ¢ia Table 3

23  Helodidea fmuduiuslunisinuiuduan

Figure 2 The cluster analysis of sampling period by using macro invertebrates diversity of Phumduang River and their branches

from August 2010 to May 2011
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Table 2 Mean +SD environmental parameter value of each dendrogram group with differences the P<0.05 level indicated
from ANOVA analysis. Value followed by the some letter are not different at P<0.05

Parameter Unit Group 1 Group 2 Group 3 Group 4
River width M 45.50+0.00° 42.90+17.42° 60.80+14.97" 96.83+59.46"
Velocity m/s 0.64+0.25° 0.61+0.28° 0.74+0.67" 0.36+0.28™
pH - 7.76+0.26° 7.59+0.26° 7.28+0.21° 7.17+0.34"
Conductivity LLS/cm 141.13+17.68" 94.13+38.63" 95.96+22.78" 120.34+33.57°
Alkalinity mg/L 69.50+9.26° 42.33+23.56 44.69+12.98" 57.21+16.48a"
Hardness mg/L 65.10+9.80° 35.69+25.35 38.45+13.62° 52.85+17.88"
DO-Dissolved oxygen mg/l 7.55+0.37° 7.30+0.75" 5764135 5.17+1.49°
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Table 3 Pearson’s correlation values and significance levels between macro invertebrates families and environmental
parameters. Only significant values are reported. *P< 0.05, **P< 0.01

I
Q

Family
Water
Temp.
Velocity
Tur.

DO
NO,-N
PO,
TS
BOD

Unionidae

. Alkalinity
. [Hardness

o
o
N
°
o
o
N
%]

Elmidae 0.605

Gyrinidae 0791

Helodidae

0841

Heteroceridae

0661

Hydrophilidae

0.661

Psephenidae

0661

Atyidae

0.602

Baetidae 0777

Caenidae

0581

Ephemeridae 0676

Heptageniidae 0.646 0673

0612

Naucoridae 0.790

0583

Notonectidae

0626

0592

Calopterygidae

0579

Chlorocyphidae -0.594 0.600

Libellulidea 0618

Macromiidae 0586

0655

Protoneuridae 0595

Peltoperlidae 0.628° 0684

Perlidae 0763

0.620

0677 | 0693

Ecnomidae 0663

0600 | -0593
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sauﬂsmmm’tume‘wumqLLavﬂaaﬁmmuUsmmamm dana
TSnaseouluthaadudusnnindy uenandainisi
T daldSumansznuanfianssusnavessiyudidu nsinuas
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AszAnadntay mmmvmﬂmymLammlumanswwwmﬂm
M981Inen A1 DO HAnegszning 2.87-8.62 mg/l mama&ﬂu
mmmmmmuﬂmmwmwaammﬂuﬂiwmw1 fe 4 Imﬁmﬂ
Anwiiflen DO aaamwummﬂﬂm KS03 Luaammﬂmﬂﬂﬂmw
lmumaﬂskumﬂmﬂismmﬂ%wuwuaa dngadnuiiiian DO
AgemuiuIngaAne KSE02 1§3unansEnuINnIssELIBth
youdouhlihsiuinusendiauaraneivias ludaud BOD
wmmﬂﬂnmwaa‘lumummu sgiuTareuiiegs uandlvii
mmiﬂumaumaqmsawsaaqawaqm maamﬂaaﬁﬂuma
MIANYITeITIN[L6] wmmimmumsmaammﬂwwmme
UYslugael 2547-2548 NEWRIUGIUYUIUNUIIAT BOD awuiu
amwmaﬂuwawmu mmammwwmium NUIAANY
KS01, 02 wag 03 umamfmﬂauq maaaﬂﬂaamumsmlwﬁw
Anaduas waganunseang Ineardnludn wagA1vesuds
mwm“luu'm%msmumimu 24] ‘lumumawmmmsmﬂmﬂau
wndeniilunisiinisinuns emﬂmmqaammmmﬂaaﬂu
gululmsw-luimmumwswmq 0.001-0.518 mg/l 8UNT




M5UTEPIVING NSARIWIBUUNTGEY Usednd 2555

a o

“qUUTIDINY FIUTINNTHAIUTEANIATEEAIDWTEY” 16-19 NUATS 2555

Table 4 Macroinvertebrates were found in August 2010-May 2011 at study site, Phumduang River and their branches, Surat
Thani Province, Thailand

Klong Phumduang Klong Yan Klong Seang Klong Sok
PDO1 PD02 PDO03 PD04 K01 K02 K03 KSEO1 KSE02 KS01 KS02 KS03

Study site

Order Amphipoda
Family Hyalidae 1 1 1 1
Order_Bivalvia
Family Sphaeridae 1
Order Unionoida
Family Unionidae 1 1
Order Coleoptera
Family Cerculionidae 1
Chrysomedidae
Dryopidae
Dytiscidae 15 2 2 8
Elmidae 2
Gyrinidae 2 29 3 6
Helodidae 1
Heteroceridae 30
Hydrophilidae 1
Psephenidae 1
Scirtidae 1
Staphylinidae 1
Order Collembora
Family Entomobryidae 1 1
Order Decapoda
Family Atyidae 215 158 28 2 40 25 20 4 19 46 36
Parathelphusidae 2 1
Order Diptera
Family Ceratopogonidae 2 3 2
Chironomidae [} 7 6 31 10 12 21 1 1 8 19
Psychodidae 1
Tabanidae 2 3
Tipulidae 1 1 3 10 1 1
Order Ephemeroptera
Family Baetidae 1 1 2 4 22
Caenidae 9 5 1 5
1
4

—-
—-
-~

SNENIENICI BN B

Ephemeridae 2 2 200 67
Heptageniidae 1 3
Leptophlebiidae 1 2 1
Neoephemeridae 1
Oligoneuriidae 1
Order Gastropoda
Family Planorbidae 1
Order Architaenioglossa
Family Viviparidae 2 6
Order_Sorbeoconcha
Family Marginellidae 35 1 10
Thiaridae 27 82 109 2
Order Hemiptera
Family Cercopidae 1
Corixidae 1 1
Gerridae 9 6 27 11 51 48 35
Hebridae
Mesoveliidae
Naucoridae 2 6
Nephidae 1
Notonectidae [
Pleidae 1
Veliidae 10 2 4 2 1 18 1
Oder Lepidoptera
Family Pyralidae 7 1 3
Order _Odonata
Family Aeshnidae 1
Calopterygidae 1 1 1
Chlorocyphidae 1 1 2 4
Coengrionidea 2
Corduliidae
Gomphidae 2 3 1 4 3 1 1
Libellulidea 1 1
Macromiidae 2 2 5 20 9 5
Protoneuridae 1
Suborder Oligochaeta
Family Oligochaetes 5 22 47 48 12 q 21 26 46 3
Order Plecoptera
Family Peltoperlidae 2
Perlidae 5 9
Order_Trichoptera
Family Brachycentridae 1
Ecnomidae 2 1 7 4 2
Hydropsychidae 1 2 1
Philopotamidae 1
Polycentropodidae 1
Order Araneae
Family Pisauridae 1 1 2 1 1 4
Tetragnathidae 1 2
Order Blattodea
Family Cryptocercidae 1 18 4
Order Hymenoptera
Family Diapriidae 5
Order Orthoptera
Family Tetrigidae 8 25 1 1
Total 252 196 156 106 346 221 189 132 116 220 173 408
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