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Abstract

Background and Objectives: Mole crab is an organism that is widely found in Phuket Province
due to appropriate food source, environment, topography, and seashore that is conducive
to the proliferation of the crab. Mole crab is therefore used as a raw material for Phuket
local food and greatly contributes to the income to the local community. This research
aimed to study the relationship between mole crab population and quality of marine water
of Mai Khao beach, Phuket Province.

Methodology: Relationships between mole crab population and quality of marine water of
Mai Khao beach, Phuket Province were analyzed using data of marine water quality index
and mole crab population collected from 4 beach stations. All data were collected during
the pre-summer period of 2020. Analysis of the relationships between the two variable sets
was performed using factor analysis, which is a part of multivariate analysis, in order to
determine cofactors between the data.

Main Results: The results revealed clear correlations between 16 bivariate data out of a
total of 45 bivariate data. The group of correlated variables could be classified into 2 factors
as created in the hypothesis. First, residential environment variable factors consisted of
marine water quality indices, i.e., marine water temperature, DO, BOD, and COD, with the
R-value ranging between 0.81 to 0.91; these factors were related to mole crab population
density and marine water quality. However, only marine water temperature showed
positively proportional relationship with the mole crab population density; the rest showed
negatively proportional relationships with the mole crab population density. The second
group of factors, i.e., dietary variable factors, were related to marine water quality in terms
of the relationships with other ecosystems and living organisms; variables belonging to this
group were pH value, salinity of marine water, PO4-P, and chlorophyll A, with the R-value
ranging between 0.00 to 0.65. These second-group factors were not clearly correlated with
the mole crab population density. In addition, some indices did not show any relationships
with the above 2 groups of factors, i.e., total nitrogen and total phosphorus.

Conclusions: There were two groups of factors that exhibited relationships between the mole
crab population and quality of marine water data. Factor 1: residential environment variable
factors, statistically and directly related to the mole crab population density. The related
marine water quality indices were water temperature, DO, BOD, and COD. Factor 2: dietary

variable factors, related to marine water quality. All indices of this group of factors did not
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clearly show the relationships with the mole crab population density, but exhibited
relationships with other ecosystems and living organisms. The marine water quality indices
were pH value, salinity of marine water, PO4-P, and chlorophyll A.

Practical Application: The relationships between mole crab population and quality of marine water
indicate the chance of survival of mole crab in marine water. The results could be used to determine

and monitor marine water quality if commercial breeding of mole crab is to be conducted.

Keywords: Correlation, Mai Kaow Beach, Mole crab, Marine Water Quality
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Figure 1 Study area and the site for collecting samples in the Mai Khao beach, Phuket

province (modified from the research of Suteerasak oA [6] and Khongsang [5])

nsiudayauaznIInIIaIATIEiR9E1e
Poyamhunllunsnmanuduiusseninassnnsinaunsawasit innanmawinaey
\Judeyafiunaneuiddeves Khongsang [5] way Suteerasak wazansy [6] visllluside [5] finns
< Y] 1 v & v @ LY 1 dy a Y]
WNUAIDE19INIUNZLALAglENTEUBNNUAIBE19 (core) YUNANUNNTNAA 0.03 AISIHUAT L8N
< Y I a A o 2 | 1% 2 1Y) = a
nsrveniuieguInulaiunzangdaddgnmalivkasldnayninussinn 15-20 WwuRung
L9119NIZUBNLAUAIRE1 Nt 9AAULALIARLEDNFBE19TNAUNZLADINANAZNBUNT Y
AIUAZWLNTITBU (sieve) VUINAINUNINIVDITDINTLLNTITOU 2 UAALUAT WAL 1 UAALIAT AUAINU
v Y | o & A = | v W I3 & <
gavneinmeg1dndunlaluAnwmuualaswiainguinduneiaeenidu 3 vuin Ae AuIeLEN (small)

IPNUENINTEABILBENTN 5.0 Haduns IuImnane (medium) 1ANUIVDINTLADILUTG 5.1-10.0

Limsakul et al. (2024). “Correlation between Population ...,” Science and Engineering Connect 47 (2), pp. 145-162



151

fadwns uazaunlg) (laree) finuennsznesnnndt 10.0 fadwns Tuld wagvimsiusedn
unasimeuiiy sfsfeyadu 9 uUszneumseAenaluuddedngn luduteyanunim
ﬁfmxLamﬁ’aﬁa;ﬂamamﬂmimaﬁli’mmmwﬁfmzLamﬂmuiﬁa 6] Fidnsiiufegnaiuasne
fananifiutanouggfeuludouiiuia 2563 esniduraanafignsunulnenauauusauiios
fign Usznoudutiafiouusnmieantianaidsnanegluaniumsainsunsszuinues Covid-19
shlilianansaiutoyainfunzialddeiiuang deyalumudde (5] mafiudeyatmeiadinisinua
ufiusogaden 3 aluiiufiiusesnais 4 fufl wudu Teefinsfusegaildvananain
41 3 adwie 1 gaifudegdes Mt dldinasinddiafiugiuluiudl Wy A
n3n-ma kargunfl Antuiludivlundeniudafioanuaninudsunamaed uenainiusas
fuiegsdinstuiinfitasumisgaiiufegisieinias GPS (Garmin fu etrex) thiaag19tinan
Aarzinmun el afugiumeduanndon 1iuA meendiauazaneti (Dissolved Oxygen
: DO) AANLLAY (Salinity) Tlef (Bilogical Oxygen Demand : BOD) @laf (Chemical Oxegen
Demand : COD) lulmsiauvimun Woamn-voanesa (PO4-P) sleanasavinun anolsfiadie
(Chlorophyll A) warUSualansniinnewns azin dnzduazndn seifegiaimea
fanangriasesinuid iagunmimsadssylilunasinsguauamimesaemuuseniaane
nssuNsAsRedeuwind Mewiesdielunisanainnunmimuiat et sdulneausiin e
AunmAIIndeN Anzmaluladuazdnndon wnineduasatuaiuns Inenwngiin ludau
vosinalanentdnnesuns sz dinzduasminlutmeia ordensdsegnaimzadandnly
ArsevisieA3es ICP-OES (Perkin Elmer Optima 4300 DV) fidinipesdieinemansuaznis

VAFOU UINIRUAVAUATUNT TN wavialng AsusingUeyaluauie [6]

nsATEiuasUsEIanataya

MFIATIINEILUS (Multivariate analysis) {un1siaseiauduiusiuvesdudsnae
fuvstdunmsadatoindunianiesdlevieiililunmsfnweuduiusiuseninuysmeadais
nsfenanansauandidiuiiaufetuiuiuoudundguiouesteyariosuuuutesani
Aeuturemans 9 dauus lnsannlilunmsieseimeanuduiustiussninswUswanediuys
[11] wili3nsiinsldusumanenudsie 33n5nseiesdusznau (Factor Analysis) Tng3a
msfainandunsinsanfiazasuusiteatnoenunidungudeyasuusisinufsriuiuuas
Avunoonulunguteyaiionaitedosuiu [12) FBasiesgimauduiusianarinldly
WaNeUATY Mgy NsfnwauduiusiuszriandRenznulmvanwasUinasnlae
TutansssumAvesdaninginaluuues Suteerasak uazane [13] waznuldlunuideves Zhiyuan
uazARLE [14] U84 Gergen & Harmanescu [15] uaxMUvs Yaldn wazany [16] Assildngy

Limsakul et al. (2024). “Correlation between Population ...,” Science and Engineering Connect 47 (2), pp. 145-162



152

auduitusvesteyalanguiinuussiunmstudeulansminuasAnvidusidnlangmiingn
faiinsruumsliesgidinanisudufenisahausindanduiusvosiuusmndauls tnedinng
Anwarmdiiusiiazgiuusinefionsansamiuduiusfuandiduusyansanduius (Pearson
Correlation Coefficient, R) %aﬂawuﬁuﬁuéizmwﬁjﬁaLLUiﬁﬁﬂaiﬁﬁw R 111131 0.5 (M3911nnIN
dmniidsaruduiusidunduoutann) sdudamndunsmsatndafefiianuduiusiubs
Fuseneg shemavmuunuiladeslagds Varimax Wileatnoriadeswesinuusesnin Tnglu
nuATeilvhnsatatiaoeenulild 2 Jade waslinsvundeulunmsinmgisuuesdlszney

£
v aa o

Ao o v W o & ' 3 P ] a °
MlAudiusiuIINNaansvaee Eigenvalue Mnnndt 1 [12-13] 9 iliinsivuadiuau
Uadeltlunstinsenild 2 Yade fie Uaded 1 (factor 1) Jutadevessulsdunndeniiogondei
GeulosiuamunInu Wy aamgll uarAuAw [17] 9audiadn DO BOD COD Miaulaariunaauds

= S o A I o A a Y o -:4 I3 =
maalvesimeia Yade? 2 (factor 2) e1allutadeiienanertesivenms Ae unasineuiy lag
Tadenaunminiidoulesiuunaidnau laun eamn-weanesa luwsn-lulnsiau wazraslsilad
10 [18] Mufawnasineudnimeuiu [19] neanudunia-asenveglinaesdade uavgaving
farsaundadesiuilianuieiiuiudsennsdnauneia iWefinuiiideyaeslstnaidmanseny
MBNNTANSIDEUBIINIUNELA

Results

NTBYATIUINUTEIINTINAUNELATLIUATY [5] WAgHANTTATIINAMAMNUINUMIT IR
AMNUMIRINUITY [6] Aravastayauanisa Table 1

Table 1 Population of mole crab (Emerita emeritus L., 1767) in the study area as well as
marine water quality index of the Mai Khao beach in Phuket province. The samples were
collected during March 2020

Si 02 Si 05 Si 08 Si 11
Density of mole crab (E. emeritus) in
the study area (ind.m?’ 461 564 466 86
Marine water quality index®
1. Temperature (°C) 31.40+0.10 32.40+0.10  30.90+0.10  29.90+0.10
2. pH 7.86+0.05 7.76+0.05 7.84+0.05 7.80+0.05
3. DO (mg/L) 7.06+0.01 7.36+0.01 8.03+0.01 8.62+0.01
4. Salinity (ppt) 3543 3243 3343 3343
5. BOD (mg/L) 0.11+0.01 0.15+0.01 0.80+0.01 1.04+0.01
6. COD (mg/L) 1.0+£0.1 2.0+0.1 5.0+0.1 7.0+0.1
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Table 1 Population of mole crab (Emerita emeritus L., 1767) in the study area as well as
marine water quality index of the Mai Khao beach in Phuket province. The samples were

collected during March 2020 (Continued)

Si 02 Si 05 Si 08 Si 11
7. Nitrate-Nitrogen (ug/L) 100.28 277.24 334.47 86.55
+1.00 +1.00 +1.00 +1.00
8. PO4-P (ug-P/L) 4.63+0.05 2.52+0.05 4.63+0.05 2.52+0.05
9. Total Phosphorus (ug/L) 50.20+0.05 50.20+0.05  46.64+0.05 48.42+0.05
10. Chlorophyll A (mg/m?) 1.04+0.05 2.19+0.05 1.20+0.05 3.09+0.05
11. Lead (ug/L) <0.2 <0.2 0.2 0.4
12. Copper (ug/L) <0.4 <0.4 0.5 0.8
13. Iron (pg/L) 100 250 150 60
14. Zinc (ug/L) <4 <4 <4 <4

°Khongsang [5] and "Suteerasak et al. [6]

Table 2 Standard of marine water quality from Announcement of the National Environ-

mental Board, year 2021

Marine water quality index Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
1. pH 7.0-8.5 7.0-8.5 7.0-8.5 7.0-8.5 7.0-8.5 7.0-85
2. DO (mg/L) >4 >6 >4 >4 >4 >4
3. Salinity (ppt) <10 <10 <10 <10 <10 <10
4.BOD (mg/L) - - - : ] .

5. COD (mg/L) - - - - - -

6. Nitrate -Nitrogen (pg/L) <20 <60 <60 <60 <60 <60
7. PO4 -P (ug-P/L) <15 <45 <45 <15 <45 <45
8. Total Phosphorus  (ug/L) - - - - - -

9. Chlorophyll A (mg/m°) - - - - - -
11. Lead (pg/L) <85 <85 <85 <8.5 <85 <85
12. Copper (pg/L) <8.0 <8.0 <8.0 <8.0 <8.0 <8.0
13. Iron (pg/L) <300 <300 <300 <300 <300 <300
14. Zinc (pg/L) <50 <50 <50 <50 <50 <50
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Figure 2 (a) Distribution of mole crab (E. emeritus) in four sites of Mai Khao beach,

(b) density of mole crab (E. emeritus) in each site (modified from Khongsang [5])

ludaumaa%’aga@mmwﬁ’msLaﬁuaqﬁga 4 geufiuiogne nanede [6] nudamnin
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Ussandl 3 arunmiivzadionaniziissdnith Ussand 4 aunmimsiadientsifununms
Ussamdl 5 auamimgiaiionsgnamnsy uasihie uazanine Ussiondl 6 auniminnag
dmsuaguy fauanslu Table 2 agslsfmuiifissiinalumsm-lulnsiou Afiedoutragandi
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Table 3 Correlation coefficients of two related variables from the factor analysis

E. PO,~ | Total | Chloro
T pH DO | Salinity | BOD | COD | Nitrogen
emeritus P P A

E.

1.00 0.91 0.00 |-0.82| -0.05 |-0.78 | -0.80 0.65 0.38 0.27 -0.70

emeritus

T 0.91 1.00 | -0.32 | -0.83 | -0.19 | -0.88 | -0.84 0.46 0.00 0.59 -0.39
pH 0.00 -0.32 | 1.00 | -0.17 | 0.87 0.02 | -0.12 -0.22 091 | -0.27 | -0.71
DO -0.82 -0.83 | -0.17 | 1.00 | -0.38 0.98 1.00 -0.09 -0.37 | -0.69 0.66

Salinity -0.05 -0.19 | 0.87 | -0.38 1.00 | -0.26 | -0.36 -0.59 0.69 0.21 -0.55

BOD -0.78 -0.88 | 0.02 | 0.98 | -0.26 1.00 0.99 -0.05 -0.17 | -0.79 0.50

COD -0.80 -0.84 | -0.12 | 1.00 -0.36 0.99 1.00 -0.06 -0.31 | -0.73 0.62

Nitrogen 0.65 046 | -0.22 | -0.09 | -059 | -0.05 | -0.06 1.00 0.16 | -0.44 | -0.34

PO,-P 0.38 0.00 | 091 | -037 | 069 |-0.17 | -0.31 0.16 1.00 | -0.30 | -0.92

Total P 0.27 059 | -0.27 | -0.69 0.21 |-0.79 | -0.73 -0.44 -0.30 | 1.00 0.05

Chloro
A

-0.70 -0.39 | -0.71 | 0.66 -0.55 0.50 0.62 -0.34 -0.92 | 0.05 1.00

o

e nMFiaTsiedsyaviandiiusian P < 0.05
mnisanANduiusTErisUsEnnsinduneanar Tadedunndesluiuinmeldvn wa
AlannsieseiusazamuUsiemanuduiusiusenitusasamuys lanauansdis Table 3
MimnliesgianzamulsifianuduiusiudeudiinauAsiinnuduiusiuvestoyaiiu 70
Wesibud (@en R v 0.7) wudrdliiisaud 16 gaaudsan 45 gsudsiiinisdugiulsimszing

Manuelvinavesauduiusiuitaudang taun Suudndungaiuaumguimes 31U
INUNLLANUAT DO TIUIUTNAUNZLANUAT BOD 91U3UINIUNZLANUAT COD T1UIUTNIUNLLANY
Uinaunaslsiladio aaumgiunvzianual DO aaumgiiumeiaiuel BOD aamguiineganiua COD
1 I~4 1 [y 1 <@ 1 I~4 1 [y 1 [y 1 I~4 1

ANANULUUNTAANNNAUAIAINULAN ANAMLUUNTAANNAUATNBANR-WadNWasd AN1AMLLUUNTANS
AuUSunuaaslsilade A1 DO nuAl BOD A1 BOD fiumA1 COD A1 BOD AuUsunalulasiaunanin

AN COD AuUsunalulnsaunaus way Avsama-waanasanuusunalulasaunmun
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Table 4 Factor loadings value (after varimax rotation) of the eleven variables on the first

two components

E. emeritus T pH DO Salinity BOD COD
factorl -0.891 -0.964 0.117 0.949 -0.073 0.971 0.955
factor2 -0.12 0.209 -0.993 0.278 -0.868 0.091 0.231
Nitrogen PO,~P Total P Chloro A Expl.Var Prp.Tot
factorl -0.282 -0.155 -0.679 0.518 5.334 0.485
factor2 0.163 -0.944 0.215 0.785 3.517 0.319

anMsmMATminesdUsEnoude BN uiadosiuleeds Varimax deartien
Hadusmvesiiutsosnu Tnetmuadeulafiansanmanuduiusiutedefivannin 0.7 wa
7lg wudn Snadndsunusulsfiduiusiusunuiladedeiicmunls 2 Jadendn fawandlu
Table 4 Tnedsuds 5 fauusiidenlasiutladod 1 (factor 1) wazdl 4 FuUsfidouluatuiladed
2 (factor 2) willififuusdenlssserinsdatoiiaes mnisudieufulssantiads 2 naud
Mvuali fie ﬂaﬁamaqgf'gLLUi?iqLL’mé’amﬁagjmﬁaﬁL%auimﬁ’mmmwﬁmma (tadei 1) wazdade
fierdestvomnsiidenleatununimimea @adedl 20 wasnnsafatiadouasdunguilade
wui Uinadndunsiagnaimesnunlvieglunduidsadiutedevesinysaunadendiegeds 7
Usenouse guugitivza ssendauazansti (00) Tlef (BOD) uay lef (COD) dautlad
Apnufunsa-sne wavAaudivesimeialluansdeintniinesduseneuiitiauduiusiu
fulsimde dwnguiieded 2 fgnadnoonundnngudutiedeifauduiusiuiuls Wy
Woaln-voaneda uazUsinunasisilade dudusudsifedosiudadueins Tned 2 fus
Asiuansnnuduiussuiudaderians Tdun VsinalulnsauimunuasUSunameanadaiivun
FannfinsaamzanuieauiuiuUSinasniunsieanusefinsanidaniaded 1 Hundn
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Figure 3 Relationships between mole crab (E. emeritus) density and temperature,

DO, BOD and COD
nnsaindatenianuieulesivresdeyalsennsindunsiaiasmyinamunintnga

PeFBnTiinsesiesdusEneu (Factor Analysis) wuih naudeyaiifinnuideslosiuduiuuszans
vosdndunsia e ndudeyafinanmalutaded 1 dudvguildhndudoyadiaaunmimea
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Y

sUrasALNIANLFITUSYa Az ARILUTIAAS Table 5

Table 5 Equations describing relations between mole crab (E. emeritus) density and marine

water quality index

Parameter Equation of relation

T E. emeritus (density) = -5321 + (183.46 x T)
DO E. emeritus (density) = 2308.4 - (246.4 x DO)
BOD E. emeritus (density) = 579.27 - (352.4 x BOD)
CoD E. emeritus (density) = 623.82 - (61.22 x COD)
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Discussion
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