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Abstract

The influences of green mussel (Perna viridis) raft culture on bottom sediments of Sriracha
coastal areas were examined in three occasions during November 2016 to July 2017. Sediment
traps were deployed at each time of field sampling period for determination of sedimentation from
raft culture activities compared to reference site. Bottom sediment underneath the raft and from
the reference site were also retrived using plexiglass hand correr by SCUBA diver for measurement
of sediment qualities. Water was also collected from both sites for water qualities examination.
The results indicated that mussel raft culture induced sedimentation with the rate was up to 255.26
¢/m’/d and was much higher compared to that of the reference site (9.79-93.06 g/m’/d). The
trapped sediment contained lower organic matter (OM) content (9.73-18.63 %) but higher nitrogen
(10.67-13.98 mg N/g) compared to those of the reference site where the OM was ranging between
11.89-27.86 % and 9.83-11.18 mg N/g for nitrogen content. Bottom sediment under mussel raft
contained higher OM (7.92-9.20 %) compared to reference site (~1 %). Nitrogen contents under
mussel raft were much lower (0.28-0.39 mg N/g) compared to trapped sediment but these values
were 5-10 times higher than that of the reference site (0.029-0.044 mg N/g). Water at the mussel

raft contained higher nutrient contents for most of the sampling periods compared to that of the
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reference site where PO,” was fluctuated between 0.23 and 0.97 pM, NH," felt within the range of

2.02-9.22 pM and NO, +NO5 were 0.32-3.28 uM. Mussel raft culture could induce sedimentation to

surface sediment and also alter bottom sediment characteristics as well as water qualities. Thus, it

is necessary to apply the regulation on culture area and raft culture practices to reduce impacts

from mussel raft culture in Sriracha coastal area.
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Table 1 Coastal aquaculture farmers of Chonburi province in the year 2018 (Source: Chonburi

Fisheries Provincial Office)

District Cultured organisms Area (Rai) Number of farmers (ind)*
- Cockles (1pulAT9) 1,265.75 138
Mueang Chonburi .

- Green mussel (MD8LLAIL) 635.75 185
(368 ind)*

- Oyster (M98U1954) 342.50 78

- Green mussel (V08LAL) 1,268.00 243

- Oyster (VogU195) 30.00 6
Sriracha

- Seabass (Yanngwau) 195.00 7
(246 ind)* - >

- Grouper (UaLnn) 27.00 m 1

- Cobia (Uaweunzia) 80.00 m? 1

Banglamung - Green mussel (uammamj) 310.00 79

(79 ind)* - Oyster (M8W1954) 157.00 1

- Green mussel (V08U31a41)) 7.50 31

- Oyster (VogU195U) 7.50 1
Sattahip " P

- Grouper (Uan1) 1,015.00 m 1
(31 ind)*

- Pen shell (1iag38v) 50.00 1

- Wing shell (mogdn@iu) 50.00 1

* Some farmers culture more than one species
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Table 2 Sedimentation rate and sediment organic matter content from green mussel raft culture

area (M) compared to reference site (R). Data were collected between November 2016

and July 2017 (Values are expressed as mean + SD).

Parameters
Sampling period Station >
Sedimentation rate (¢/m*/d) OM (%)
M 228.17+7.55 9.73+5.11
November 2016
R 42.54+3.73 27.86+3.78
M 255.26+16.63 8.05+1.20
March 2017
R 93.06+3.53 11.89+0.62
M 87.31+1.43 10.97+0.36
July 2017
R 9.79+3.16 18.63+1.96




Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 3 March 2020

3.2 auvAvashunznouniuiiemszia

anwarvesiunznauluuI NN
fenwzilunssanfon lenusatuuuduiu
AU Aseiuieg19laeld hand corer ¥laenn
liAusegslaneseauanudniieslseunu
12 cmn Wiy msiidnvarvesiunsneuduiiu
a1 vilin51Ua uuUasan nvesfunznovly
ndredsluuiazggmaiuiinmaudeundasies
wn Tnemuiaungneulugndedeiiuiinmuily
AumznoursuinereiUszann 20 % waziiuSum

N ¢

ilefuit 80 % dhutSinaansduviadasiiiuass
A5AsuklasnusERuaNdndosuin Taed
908198 TUsIaansBunsdaeutreasiiniy
ANUENT ~1 % §efednduuiuiaufdesuin
(miwﬁ 3)
‘U%L’JmIﬁLLWLady‘c’NMEJEJLLﬁJadeﬁmgﬂ@u
azauogunniuinaiuiflildinindemes
SnwnurvasmznoufinuaziBengeuas it udiu
vaaUdenviesUsUuegeiy Snwausiananiuans

v & 1 a 9; a
aonunliiulaeA1US U luA AT NEULAY

USuauilonu (m1571991 4) Nellluiunfinisiaes
vesuuas iU luAunnauluUSuunInnd1 9
TflUSunauilefunznautasninusnanldlaiinng

Wes Usunanhlufuszneuszilrngslufunznau

v
v v o

USnaRduRaR ULt UL warivsunuanas

a

ANUAINAN VUENUSUIUHAUNAIAIA NS UAY
ALNDUUSLIUAT WALANNUYUAINTEAUAINEN
wazn1swasuwlasmiuganiatiuiauuansieiu

Yoy tneUSuiaunlufunenauusaA AN

'
a

54.48-62.66 % LLazamaql‘Uﬁ“ 23.54-24.85 % %
SEdUAMNEN 18-20 crm vz LiioRunznauiiAn
37.34-45.42 % VSR Laviiud uniuseay
AINANAUTIAT 75.15-76.46 % T 5zaUAIILEN
18-20 cm YSnaiansduvisdluiunzneulagsily
HUsuaunnluvsuRnaranamIusEa U
An mawsuudastinanifdnuunieatungg
InguTuaasdunidlufungnauiangs (7.92-
9.20 %) USLIURILAYANAIAIUTEAUAINUENIUT
A1 2.35-2.97 % Tiszduauan 18-20 cm (A5

7t a)

Table 3 Sediment qualities from the area without Green mussel raft culture operation (reference

site; R) collected between November 2016 and July 2017. The abbreviations are given as

WGC; water content, SC; sediment content and OM; organic matter content (Values are

expressed as mean from three replicates).

Sampling period
Depth
November 2016 March 2017 July 2017

09 | SC %) | OM 56 | WC (6) | SC6) | OM %) | WC 96) | SC50) | oM (0
0-2 19.38 80.82 1.00 20.64 79.36 0.90 21.40 78.60 1.05
2-4 18.78 81.45 0.98 19.70 80.30 0.92 21.42 78.58 0.95
4-6 18.86 | 81.05 1.32 18.99 | 81.01 0.91 2091 79.09 1.00
6-8 21.42 | 7871 1.13 18.69 | 81.31 1.01 20.73 | 79.27 0.93
8-10 19.37 | 80.46 1.23 19.13 | 80.87 1.03 20.99 79.01 1.00
10-12 12.62 67.20 0.98 17.60 82.40 1.18 20.13 79.87 0.99
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Table 4 Sediment qualities from green mussel raft culture (M) collected between November 2016

and July 2017. The abbreviations are given as WC; water content, SC; sediment content

and OM; organic matter content (Values are expressed as mean from three replicates).

Sampling period
Depth
November 2016 March 2017 July 2017
fem WC (%) | SC (%) | OM (%) | WC (%) | SC (%) | OM (%) | WC (%) | SC (%) | OM (%)
0-2 54.48 | 45.42 9.20 57.03 | 4297 7.92 62.66 37.34 7.94
2-4 46.08 | 53.92 6.38 41.62 | 58.38 4.44 46.55 | 53.45 6.49
a-6 44.81 55.19 6.37 44.46 | 55.54 4.62 4537 | 54.63 5.95
6-8 42.10 | 57.90 5.93 35.94 | 64.06 3.99 37.84 | 62.16 4.74
8-10 39.10 | 60.90 5.60 33.07 66.93 3.35 34.38 65.62 4.26
10-12 | 3520 | 64.80 a.72 28.08 | 7192 3.08 28.88 71.12 3.47
12-14 | 2781 72.19 3.39 2777 | 7223 2.71 30.94 | 69.06 3.57
14-16 | 26.87 73.13 3.30 26.00 | 74.00 2.60 27.35 72.65 2.83
16-18 | 24.13 75.87 2.69 24.03 | 7597 2.56 25.89 74.11 2.95
18-20 | 24.85 75.15 2.85 24.44 | 7556 2.35 2354 | 76.46 2.97
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Tuln51au 0.039-0.050 mg N/g Bguefinungnoui
32AUANAN 8-10 cm {IA1 0.029-0.044 mg N/g
(A57971 5)
3.3 MafnwAuAm

a1919% 6 uansliiiudenanini
UL fufie1TEndnuUasidnsid o
mesnuasfuuULTonTeudfisuduiuiidndds
Towardidnuamtaus naunid sanesdan

gaunnd 30.3-31.6 °C pH den 7.87-8.18 ALLAL

q U

S

f1A1 26.6-32.6 ppt Usuau PO,” ilA1 0.23-0.97
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UM USuna NH," dA1 2.02-9.22 uM wazusuna PO,” dAn 0.33-0.72 pM U3unad NH," fiA1 1.96-
NO, +NO; #fi1 0.32-3.28 pM drunaininiily 7.97 uM wazU3unu NO, +NO, da1 0.45-0.98
Mufisredafidngumnf 30.0-31.4 °«CpH A1 M sy

7.80-8.11 AAuLANA A1 27.2-33.0 ppt USunw

Table 5 Total Kjeldahl Nitrogen (TKN) of trapped sediment and bottom surface sediment collected
from green mussel raft culture area (M) compared to reference site (R) during the period

between November 2016 and July 2017 (Values are expressed as mean+SD, n.d. refers to

no data).
Sediment TKN (mg N/g)
Source | depth November 2016 March 2017 July 2017
(cm) M R M R M R
Trapped
- 11.587+0.622(9.825+0.994(10.666+1.390(9.824+1.390{13.983+4.039|11.179+0.814
sediment

0-2 0.391+0.050 [0.039+0.021| 0.275+0.042 [0.041+0.003| 0.314+0.097 | 0.050+0.053
Surface

8-10 0.383+0.167 |0.029+0.026| 0.131+0.043 {0.032+0.009| 0.293+0.042 | 0.044+0.024
sediment

18-20 | 0.218+0.040 n.d. 0.117+0.060 n.d. 0.144+0.031 n.d.

n.d. = not detected

Table 6 Comparison of water quality parameters including temperature (Temp), pH, salinity (Sal),
phosphate (PO,”), ammonia (NH,") and nitrite + nitrate (NO, + NO,) collected from green
mussel raft culture area (M) compared to reference site (R) during the period between

November 2016 and July 2017 (Values are expressed as mean from three replicates).

Sampling Parameters
Station -
period Temp (°Q) | pH | Sal. (%0) | PO,” (UM) | NH," (M) | NO, +NO; (uM)
M 30.3 8.18 30.2 0.23 1.37 1.09
November 2016
R 30.0 8.11 30.8 0.33 1.26 0.98
M 30.6 7.96 32.6 0.75 9.22 0.32
March 2017

R 30.8 7.84 33.0 0.33 797 0.45
M 31.6 7.87 26.6 0.97 2.02 3.28

July 2017
R 31.4 7.80 27.2 0.72 1.96 0.94
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9INAINTIUNISLNILA B9 LTU N15LAE DU V04
AENOUIINAINTTUNITINEZLE pelunra &y
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ﬁyuﬁaqmma (3) N19ATLINYAIVDINTNOUINN
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[18]

miL?iustasJLLuaﬂq'LLuumnuszhsJLﬁm
arneuLRURzneuuTomyLa Tny Hatcher uas
AMY [13] swmm’mmgawammaaqLLUULﬁu
BDNN19RE TUDBNVIUTEVALAUIAT HORTINTT
anAznew 88.7 o/m>/d Fennniniuilenadads

>50 g/m’/d way Hartstein Wag Stevens [14]
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M3

<

n1sANAZNDY 9.79-93.06 ¢/m¥/d uaziduiiin
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(% a

BMNRN

(L))
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a

YULNND19D 9T US U a5 UNS lufunEnay
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