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PATTHARAWAN LERTSUCHATAVANICH: IMPACT ASSESSMENT OF HOME STAY
TOURISM ON FIREFLY POPULATION AT BAN KHOG KAD VILLAGE, SAMUT
SONG KHRAM PROVINCE. THESIS ADVISOR: Dr. Duangkhae Sitthicharoenchai,
THESIS CO-ADVISOR:Dr. Angoon Lewvanich, 178 pp. ISBN 974-17-5835-9

From December 2004 to December 2005, on the first or the second week of each month during
waning moon period, the firefly diversity observation studied at Ban Khog Kad village showed that
Pteroptyx malaccae (Gorham) and Pteroptyx valida Olivier were only two species found along the
transect survey. Both firefly species were found at high populations from July to December 2005, The
adults commonly and non-specifically lived on thirty species of trees alongside the canal. In addition, nine
species of birds and four species of snails that might be natural enemies against the fireflies and be the food
for firefly larvae, respectively, were observed. From the questionnaires, 73.29% of the tourists preferred to
watch the fireflies. By the number of tourists and the long-tailed motorboats relied on the firefly
population. The results indicated that fireflies were the attractive species to home stay tourists at Ban Khog
Kad village. The impact of home stay tourism on firefly population was assessed by using firefly
population, tourist and long-tailed motorboat number, and garbage amount as indices. In the present time,
firefly population has been indirectly affected by home stay tourism in the study area because of the
acceptable level of tourists and tourism activities. From the questionnaires, 68.75% of the villagers who
were not in home stay program told that the noise of tourism long-tailed motorboats annoyed some
villagers. Last year, at least three Lum poo trees, the major habitat of firefly, were cut down., The
guestionnaire and the observation data also showed that some travelers” and the local people’s behaviors
irritated and damaged the firefly population because of the lack of knowledge and understanding in firefly
biology including the relationship between firefly and ecosystem. To summarize, home stay tourism might
have impact long-term on firefly population. Therefore, the data such as firefly population, tourism
activities, villagers' behaviors, and other environmental factors were used to consider along with the
knowledge, principles, and concepts of biodiversity, conservation biology, ecology, and sustainable
tourism to propose home stay tourism management plan for the study area suitably to minimize the effect
on firefly as much as possible,
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GC Parameter GC Condition

Analytical column DB-35 MS, 35% phenyl methyl siloxane, 30 m x 320 mm, 0.25

pm film thickness

Temperature program 100 °C to 280 °C at 12 °C/min and held for 10 min
Injection mode Splitless mode with a 0.75 min vent delay
Injection temperature 260 °C

Flow rate of carrier gas (He) 2 mli/min
Flow rate of nitrogen gas (N,) | 60 ml/min
Detector Micro-electron capture detector (u-ECD)

Detector temperature 300 °C
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o J @ a
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o d’ A o 1 9 d‘ [ Y% [l 9 [
2) W1 ASE cell Wldaudedratunissanadiodndlasleniudugs
(ASE) 1ao1l501/391191075U09 Pan B. er al. (2004) HIMHUANITINIUUDUATOL A9

A
ATNN 3.7

M9 3.7 mamrualifiniod ASE Mmsadanudiodi

ASE Operation ASE Condition
Preheating 4 min
Extraction temperature 100 °C
Pressure 1,500 psi
Static cycle 10 min in twice
Purging with Nitrogen by using 1:1 v/v n-Hexane: DCM 60 second

3) hveumadn ldnnnisanaaiunsod ASE lUsuilsunasdlemios
k2 v 9
anll3as naesnniuiinmsiidadaduilou (clean up) A28 Multi-layer chromatographic
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GC Parameter GC Condition
Analytical column DB-35 MS, 35% phenyl methyl siloxane, 30 m x 320 mm,
0.25 um film thickness
Temperature program 100 °C to 280 °C at 12 °C/min and held for 10 min
Injection mode Splitless mode with a 0.75 min vent delay
Injection temperature 260 °C
Flow rate of carrier gas (He) 2 ml/min
Flow rate of nitrogen gas (N,) 60 ml/min
Detector Micro-electron capture detector (u-ECD)
Detector temperature 300 °C
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4.2.1 ﬁﬁﬁ'ﬂﬂﬂWUiuWH%ﬁﬂ‘H’l
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o 1 Y Yy a £ 1 Y o A a 1Y dy
Lﬂ'lgf]'lﬁflﬂgﬂuﬁuhllﬁilﬁa\‘] “ﬁ\?ﬂgﬁlullujlﬁuﬁ'ﬁ'}ﬂ 130 survey transect 2 ¥UA AU
4.2.1.1 Pteroptyx malaccae (Gorham)

4.2.1.2 Pteroptyx valida Olivier

dyw Q' Y a a 9 9 a U
uf]ﬂ%']ﬂuEJ\?W‘]J‘H\THE)EJ‘]J‘H"!‘IJM'IGIH‘]Jﬂ’Jmﬁ'JuﬁMTﬂ TIUNENT N tazuTnuazng
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4.2.1.3 Luciola brahmina Bourgeois

4.2.1.4 Pyrocoelia tonkinensis Olivier

o A gy A A A=
422 E’ﬂﬁmﬁ'lu"ll’ﬂQﬂQW@ﬂTIWUGl‘L!‘WH‘VIﬁﬂH'I

H v & o
MU 4.2 Pteroptyx malaccae (Gorham) mmmmwmj
) Mungde (dorsal view)

V) MU0 (ventral view)
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4 v & o
PNA 4.4 Luciola brahmina Bourgeois mmmmwv{vj
) Munds (dorsal view)

V) MU0 (ventral view)
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n) V)
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MNA 4.5 Pyrocoelia tonkinensis Olivier GI’JWIZJ’JEJLWFH%
f) MuUnae (dorsal view)

V) Muieq (ventral view)
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MI19N 4.1 NUIUNABVDININOY (£ SE) MNUITHNUADUTUNAY 2547 — FUNAN 2548

auuuadudrsne a T lanng sunedunn saniaaynsainsiy

!Gd'li’)‘l! 51%3“!@3&%@3%0%@8 ((glJ'J)
5.A.47 492 +31.20c
a4 359+ 23.21c
n.N.48" 416+ 8.58¢
a4 464+ 31.66¢
1.8.48" 1,063 + 69.06bc
W.A48 1,093 + 80.83bc
1.9.48 1,027 + 70.87bc
n.n.48 2,248+ 211.53ab
o.0.48 2,142 + 70.66ab
n.0.48" 3,096+ 110.45ab
n.0.48" 3,138+ 171.68a
N.0.48 2,246+ 109.40ab
5.1.48" 2,074+ 80.61ab

Sruumae 1,528 & 34.74

A A

NG FIDNHINHITINHYNNONUANANNY HAAINTINLANANTENINGIUIAMN

i
v A (%

3w I ] ) i o
INUAIDYN ’E]EJ’NfJuElﬁ’lﬂmuﬂi$ﬂﬂﬂ31ulsdﬁﬂuu 95% (One-Way ANOVA, Duncan’s
Multiple Range Test)

* HanIanoUne?

** UBNNANIANBUNY)
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MNA 4.6 fﬁmaumﬁ&mmﬁaﬁ'aﬂﬁwmwimﬁau FUNAN 2547 — FUNAY 2548 AU

idud1san o thulanmng 81neduna1 19K IadyNsaInT I

A a4, = A g ' oA A, =
WorlTeuMeUNUIUNABVBIHIR0Y WU Glut]@ma‘wmmmummumaﬂﬂlm

WoesgInIuengamManouieredaiisdinyneddai p < 0.05 (Mann-Whitney Rank

Sum Test, t = 487.50, P-value < 0.0010)

4' = o 4' Q' 9 1 1 d’ A o d’
WofTeuNe U UINNABYRIH Y WU Gluqama‘wmmmummumaamm

'
a A o % a

Y Y 1 o A &= =7 2 ' ° ~
TNW@Uu@Uﬂ’n%’lu’)utﬂaﬂ@lﬁﬂﬂﬂﬂﬂﬂl@\‘]WQWf]fl YNUUITIAYNNADAN pS0.0S (Mann-

Whitney Rank Sum Test, t = 2,457.50, P-value < 0.0260)

d‘ = o t:' Q’ Y 1 A [ A o d’
Hof5eUMeUINUILNAGVDINNY WU IUABUTUNAY 2547 UITUIUNAVD

=

eorponItABUTUNAL 2548 poeltod RN INEDAN p < 0.05 (Mann-Whitney Rank

Sum Test, t = 16.00, P-value < 0.01600)
= QU A' F% d'd \J o aa A' %
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v
o

4 a { { v o d { o ' [ o )
M3N 4.2 gaungimdediga — gaga (+ SE) naganNuuduintmasdige — quge (- SE) veseimsl szrudeutunan 47 — Sunaw 2548 amnuandudisng

q

[ o

a thuTanng 8unedunN SeniaaynIans I

maiimes
) pa1edu pa1enu
thou - =2 X oo g70 A, - Ny X o o I o o
gumgiigega qamgidig ANNTUDING | ANNBUTINS | qauigiigege gamgfidg ANNTUTNINS | ANNFUTHING
©C) ©C) 999 (%) A (%) (°C) ©C) 990 (%) fga (%)
5.7. 47 31.60 +0.58d 30.84 £ 0.22d 50.40 £2.38¢ 46.00 + 0.95¢ 26.30 + 0.56d 25.84 £0.36¢e 82.40 £2.86de 78.00 £ 3.51de
1.9. 48 35.06 + 0.44cd 33.64 + 0.35bcd 38.60 + 1.12de 36.60 + 0.93de 27.88 + 0.59bc 27.16 £ 0.64cd 74.40 + 2.69fg 72.60 £ 2.73ef
NW48 | 33.94+0.41cd 33.08 +0.36cd 51.40 +1.91c 47.40+0.81c 2836+0.19bc | 27.80+0.11bcd | 72.40+0.75¢ 71.00 + 0.84f
1.a.48 40.08 £3.30a 37.16 + 3.04ab 26.36 + 3.64f 2430+ 3.58f 24.14£0.51e 23.66 £ 0.36f 79.00 £ 2.83ef 76.80 £ 2.75¢ef
11,848 | 41.14+1.08a 38.90 + 1.32a 3840+5.18de | 3480+503de | 2936+034ab | 28.82+0.16ab 86.00 + 1.58cd 84.40 + 1.78¢
N.N.48 40.14+1.15a 37.56 £ 0.56a 46.40 + 3.88cd 43.00 +£3.15¢cd 28.74 +0.27bc 28.44 £ 0.25bc 87.40 + 1.44cd 85.80 + 1.24bc
1.9.48 33.12 £ 0.34cd 32.58 £0.23cd 78.40 £ 1.03a 74.80 £ 0.49a 27.56.£0.07cd 27.12+£0.12cd 94.40 £ 1.50ab 91.00 + 1.48b
n.f. 48 40.46 = 1.06a 38.86 £ 1.58a 36.00 + 2.47def 33.00 + 2.49ef 28.54 £ 0.24bc 28.10 £ 0.19bcd 76.40 + 0.75fg 74.40 £ 0.81ef
A.n.48 | 3590+036bc | 35.92+0.88abc 52.40 + 1.54c 50.40 + 1.75¢ 28.02+0.78bc | 27.60+0.82bcd | 85.10+2.4lcd | 83.10+ 1.98cd
N.8. 48 4042+ 0.61a 38.92 £0.69a 35.20 £ 5.57ef 33.40+5.56ef 27.52+0.13cd 26.96 £ 0.14de 97.60 £0.40a 97.00 £ 1.00a
A.n.48 | 3888+ 124ab | 36.70+0.71ab 53.40 + 4.74c 47.80+3.79¢ 30.12 £0.57a 29.82+0.57a 87.00 + 1.48cd 84.20 + 1.46¢
N.8.48 33.10+ 1.01cd 32.04+1.01d 66.60 +4.72b 64.40 + 4.35b 28.64 +0.38bc 28.06 £ 0.50bcd 89.60 £ 2.09¢ 87.60 + 1.91bc
5.9. 48 32.52 +£0.35¢cd 31.34 £0.38d 69.60 £ 2.06ab 67.00 £ 1.30ab 28.22 + 0.64bc 27.84+0.53bcd 91.00 +£2.07bc 88.80 £ 2.35bc

]
v v A

v o @ us/’ { ' @ ' ' ' { g o ' [ o o i o
HN8LYie ﬂ?@ﬂ]&liﬂ1]&l1@\1ﬂqyﬂ]31ﬁ@ ((T[5N)) ﬁll@]ﬂﬂ’]\?ﬂu Llﬁﬂ\iﬂjnﬂlﬂﬂ@l’l\‘lﬁ31’7’3’]\1%’]\1L’3ﬁ’]ﬁlﬂﬂ9’]3@ﬂ1\1 @fﬂ\?ﬁ‘lﬁlfﬂ ﬂluwﬁgﬂﬂﬂ'ﬁ']ul%@iJu 95% (One-Way

ANOVA,
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HAINNITATIVIAMATUINAUTAITUAITIN 4.2 1Az NN 4.8 WU
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N GRIP
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ADU UYUIIU 2548

9
%

Y
Y 78.40%  LAZANUFUTURN

d’ Y S 1 d’ OQJ’ =) 1 3 =
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A ISP A = ' o a1 S A (%
omAlunaInaNay Iaunasaasanitminy 84.82% Tﬂﬂummaﬂqqqﬂumeu NUHYIIU

2548 1MINU 97.60

2) WamM3IAINIAANINDINAYDINTURAHENING

HoYaNNMIATINIAAMNOINIAVEINTNGAHENINGT W d01il Indifes

T laning Saniadymsanin uaaglanemsn 4.3

M9 4.3 QNI

E1) Q

Y v
1A — T A ﬂ?1%%ﬂﬁhﬁ%ﬂﬂﬁﬂ

v
o

q L)

Y
fga — gaga wazilsuaniy

MABYDIDINIA  FEHINADUTUIAN 2547 — TUNAY 2548 & @D1ATIVIADINIAVDINTY

9 HENING
3 3
o4 b A AU ANNTY .
) Qunglings | Qumgimd Y o ou . 4| Usnaninelu
1A . dinsmds | duinsmae B
g9ga fga : e
g9g@ fga
5.0. 47 33.10 22,10 73.00 37.00 0
1.9, 48 32.40 23.20 84.00 49.00 0
n.N.48 33.90 25.60 87.00 55.00 0
1.0, 48 34.40 25.40 84.00 51.00 95.00
13.8.48 35.30 26.90 85.00 56.00 15.70
W.0.48 35.10 27.20 86.00 58.00 120.70
.. 48 33.80 27.20 86.00 60.00 81.30
n.0. 48 33.30 26.40 85.00 59.00 130.50
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5.7. 47 7.00 7.20 5.12 +0.28bc 25.16 +0.08h 7.10 7.20 4.53 £ 0.14bc 24.62+0.04g
1.9, 48 7.20 7.30 6.28 £0.43a 26.52+0.98h 7.10 7.20 4.78 £0.30bc 2438 £0.33g
.N. 48 7.80 8.00 5.72 £0.18ab 28.88+0.38de 7.60 7.80 6.06 £0.12a 26.84 +0.33de
il.n. 48 7.00 7.60 4.60+ 0.38¢d 26.18 £0.11gh 7.20 7.40 3.42+0.23d 25.26 +0.22f
1.8, 48 7.40 8.00 4.30+0.55¢cd 31.00 £0.32b 7.40 8.00 2.04 £0.37f 29.74 £ 0.19b
W.A. 48 7.80 8.10 2.90 +0.26¢f 3246+ 0.25a 8.20 8.40 3.50 £0.28d 30.58 £ 0.32a
1.9.48 8.20 8.60 2.32£0.67fg 29.96+ 0.08bcd 8.40 8.80 3.43 +0.14d 30.48 £ 0.06a
n.9. 48 8.30 9.00 2.65+0.13fg 30.00 +0.53bed 8.60 9.20 4.90 + 0.39bc 29.40 +0.12b
a.9. 48 8.50 8.80 2.03 £0.06fg 29.36 +0.06d 8.30 8.70 420 +£0.15¢ 27.04 £0.05¢cd
n.9. 48 8.50 8.80 1.81+0.09¢ 30.80 +0.48bc 8.60 8.90 4.97+0.28b 2638 + 0.33¢
9.9, 48 7.50 7.50 2.01£0.12fg 29.74 +0.16¢d 7.60 7.80 2.84 £0.10de 29.52 + 0.09b
W.9. 48 7.20 7.30 2.61 £0.07fg 28.20 + 0.07¢f 7.00 7.30 2.53+0.19¢f 27.56 + 0.09¢
5.9.. 48 7.40 7.50 3.66 +0.18de 27.62 £ 0.06f 7.40 7.50 2.86 £ 0.15de 26.80 +0.09de

SIS (% v
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(One-Way ANOVA, Duncan’s Multiple Range Test)
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¥iia Fuiin Yanenin
a.n. 5.9. WA, 5.9.
o.BHC 0.0025 % 0a 0a 0a 0.0047 % 0.0027a
¥ BHC 0.0065+ 0.0003a | 0.00840.0018a | 0.0061+0.0001a | 0.0089 *0.0017a
B BHC 0b 0.1780 % 0.0049a 0b 0.0285 = 0.0037a
Heptachlor 0Oa 0.0136 & 0.0005a Ob 0.0155 £ 0.0006a
0 BHC 0 0 0 0
Aldrin 0.0033 £ 0.0002a | 0.0005 %0.0005b | 0.0036 % 0.0001a 0a
Hepachlor Epoxide 0.0018 £ 0.0001a Oa 0.0010 = 0a Oa
Endosulfan I 0.0041 = 0a 0.0038 = Oa 0.0036 = 0.0001a | 0.0045 = 0.0004a
4,4' DDE 0.0012 = 0.0012a | 0.0090 % 0.0002a Oa 0.0071 = 0.0008a
Dieldrin 0.0025 = 0.0004a | 0.0029 £+ 0.0002a | 0.0013 £0.0013a | 0.0072 £0.0023a
Endrin 0.0003 £ 0.0004a 0b 0 0
4.4' DDD 0.0043 £0.0012a | 0.0004 % 0.0003a | 0.0036 % 0.0001a | 0.0017 % 0.0006a
Endosulfan II 0.0031 £ 0.0013a | 0.0049 +0.0021a Oa 0.0051 % 0.0030a
4,4'DDT 0.0336 0.0167a | 0.0910+0.0017a 0.0108 + 0b 0.0186 = 0.0007a
Endrin Aldehyde 0.0044 + 0a Oa 0 0
Endosulfan Sulfate 0.0129 £ 0.0004a | 0.0022 % 0.0001b 0.0101 % 0a 0.0043 % 0.0014a
Methoxychlor 0.0013 £0.0014a Oa 0 0
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Y Y v
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4 =l Y A [ AY o A I a
P3N luAaeIN UouniuApuTUIIAN 2548 Tagndull wu 4,4 DDT wnige Huilsu
v A i { [~ a v oA 1
0.0336 lulnsnSu/aas wagwy Endrin doonaa Huisuna 0.0003 lulasniuaas dau
A @ A I a [
WousuNAN 2548 WU B BHC mnfiga ulSuim 01780 lulasniu/aas uazwy 4.4

pDD fiesfiga WuilSina 0.0004 lulasniuaas

A = = a A 1 1 4 = a

wenfTewnelsnamasvosdrsdmuaInguoain lunas UL
9 3’ = Y 1 =~ a A a = 1 @
At Tu@euunaiauuasiuIAN 2548 WU Ta1s 4 e ANUTMAmAsUAna 1N

Y =~ A A A o ' A Y 1 A v o W a A

laun-g BHC Twdeuuniiauiidsmamasdini luwasusunay esniiisdragynieaiad p
<0.05 (+Test, t = -3.46, df = 4, P-value = 0.0260) Aldrin TuideuunsaNiSmamasgani
ludeusunay edniidodyneadail p < 0.05 (+Test t = 3.64, df = 4, P-value = 0.0220)
Endrin Aldehyde ludouuniauiidsmamasgennludeusunay edniivedngnieeae
A A
Np <0.05 (z-Test, t < 1€20, df = 4, P-value < 0.0010) 118 Endosulfan Sulfate lwdeuunsiny
A A d' 1 N [ v A v o W a d'
lsuanndsgannlumeusunay edniisdiAyn1eadni p < 0.05 (+Test, t = 8.12, df = 4,
P-value = 0.0010) @ Ua3¥HADU WuN VSuaunaslu@euunsautazsunay 2548 la

IS

UANANRENUNITIAYNIIaDa
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"l,mm B BHC Twasuunnauisumasdnnlumeusunan DYNWNUIAIANYNNADAN p

< 0.05 (+Test, t = -5.14, df = 4, P-value = 0.0070) Heptachlor luiieunniauiysunaunaed

1 ludsusunay sgndvsdngnanai p < 0.05 (~Test, t = -18.71, df = 4, P-value <

A v o W
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1) Wﬁﬂ1§ﬁﬂy1w151wlﬁﬂﬁﬂl@\1ﬂu

1 a 1 a a a @ {
ATUDINWITIUIADIANE) Tudusunas Ulﬁjﬂ\iﬂWﬁNﬁ 4.7
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%@ya%1ﬂﬂ15@iﬁﬂ’3’ﬂﬂ1ﬂﬁu1hnﬂlﬁ’ﬂu @nmtmgﬁ’uﬁﬁa% TUTIDUDN

a 1A o a g’ a ~ A A a
AN 4.7 MNDFAYA — FIGA ﬂiumuﬂuﬂumaa (£SE) nagguguinay (+ SE) v93a

sEUNUABUTUMIAN 2547 — FuNAN 2548 A ndudrsan a thulanng sunedunmn

WHIAAYNIAINTIY
mniines
ihou na1e T
owdrga NiprgIga siludn (%) QMg (°C)

5.0. 47 5.30 6.60 113.57+ 8.08b 26.10 £0.25¢
.. 48 6.80 8.40 136.01 £25.60ab 26.00+ Oe

f.N. 48 6.70 7.10 185.31 £15.63a 29.50 £0.16¢
.. 48 7.30 8.60 115.37+£13.63b 27.38 £0.38d
1.8, 48 6.20 8.10 161.59+ 19.93ab 32.20+0.12ab
N.A. 48 7.80 8.30 139.40+ 30.51ab 33.20+0.26a
0.0, 48 8.50 8.10 125.32 £22.30ab 31.60 £0.29b
n.7. 48 8.10 8.80 135.21 +£8.63ab 32.36+ 1.02ab
o.n. 48 6.40 7.60 130.72 £25.23ab 29.70£0.12¢
.8. 48 6.30 7.40 172.67+ 17.08ab 32.50 £0.45ab
f1.1. 48 6.70 7.30 129.57+ 7.40ab 31.70£ 0.49b
N.9. 48 5.90 7.20 141.53 +7.26ab 29.06 +0.12¢c
5.9. 48 6.70 7.40 133.79 £15.91ab 28.76 £0.07c

Y v
WUBIMG AIDNHINIHIOINGHUNND (LUIA) NUANANAY LAAIANUUANAINTENI

] A3 o [l 1T AW
FIINLIATNNUAIDYIN BYINUUY

Duncan’s Multiple Range Test)

9 [

=
aIAunNITAY

9

AMUFONU 95% (One-Way ANOVA,
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NAINNITATIVIAMATUINAIEAI UM 4.7  uazmwn 4.23
1 a 3’ a A d' 091’ = 1 @ S d' =)
W dsuanhluauiinueaseasanadlimny  140.00%  lasiaundsgegaludon

[ 4 1w { { o [ 1w
AUNNWUD 2548  MnY 185.31% uazmmfﬁumaﬂm?yﬂmﬁ@uﬁmeJ 2547 Wny

113.57%
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—_ . d ¢ C
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u:;c'ugagqgczzzc&;ya
=
191GR Y]

MR 424 guMglmAasu0IAY FEHINABUTUNIAL 2547 — TUNAN 2548 MmUY

#1599 & thulaning SunedunI Taninaynsans iy

NAINNITATIVIAMATUINAAATUMTNIN 4.7 uazmnn 4.24
1 = d’ a % = d' us.l} = 1 [ =

WU guvgiimasvesaulunananiy Iaunasnaoandiminy 30.00 s uwalsed lay

A d‘ A [ B-% ~ S d' c; A
uAuRAsgIga A UNGBAIAN 2548 1NN 33.20 B3R walae tazlAuRasdmga iy

9 4 [ ] 3
AUATAUT 2548 1IMND 26,00 osrwaded  diulu@ouweneu — wguman 2548 11l
[ AAa A A A ) I~ [ Aa =~
FrnaAuNgUHNgY  uaz A utuNIAN 2547 = LATIAN 2548  TuRIIAINAU

UNNUAM

= a Y
2) Waﬂ’]ﬁﬁﬂ‘]ﬂWﬂﬁJ’]ﬂ!IaW%WUﬂ
S o 1 a o a va
ElsljﬂiJ”a’ﬂ']ﬂfnﬁLﬂU5‘5]'Jf)EI'Nﬂuu’]ﬂi?%?ﬂiuﬁjﬂ\iﬂgﬂﬁﬂ'ﬁ qIWTDUDN

suaundevoslanzniin 1daeasnan 4.8



79

v v Y Y
M319N 4.8 USuaundevedTanzmin (+ SE) lududissnusnaduivazdaiei ludou

unsew  waziunan 2548 ewuundudrisn o thulanng duneduwan  dania

AYNIEIATIY
YSunalavizriin (mg/keg)
rHalanzHiin Furin Janeni
u.n. 48 5.M. 48 u.f. 48 5.M. 48
TG TRVEEY 0.0334+0.0009b | 0.4303 £0.0013b | 0.0371£0.0005b | 0.3994 +0.0043a
son 0.0074 +0.0010a | 0.0005 +0.0003b | 0.0060 +0.0007a | 0.0027 + 0.0005b
Az 0.3873 £0.0053a | 0.3804 % 0.0070a | 0.5523+0.0116a | 0.3912 0.0067b

WG AIDNHINEIBINOEUNND  (LUIUBY) NUANANAY  LAAIANINLANANTEHIN

'
v A

= Ad o ] I Ao o w A o
ADUNNUAIDYN DY WUUITIAYNIEAVANNFONU 95% (z-Test)

0.50 z a
)
'& —
= 0.40
E
= 030 -
R
§ 020 =
E o010 - b 1
0 _
fnin aeri
O si.a.48 B 5048

i a = 2 a = = ' = @
MUN 4.25 ﬂiiﬂﬂ!mﬁﬂﬂl@ﬁl!ﬂﬂmﬂﬁluﬂu WIeuMensEnINNAUNNI AN LazFuNAY

2548 A ndud1snn o 1ulnnng Sunedun Jriaaynsans

#anInmsasndaludealfiianms awaadlumsin 48 wagnwd

v v
425 wun  auusnaduiin lwdouuniiay 2548 NUSuaundsvounaiion  0.0334

[ a

Jaansw/nlansu 0.4303

£ v Ay da (A = =
FIUDINIUADUTUNAY 2548 NNUTMLRTevRILAALIEN

(%

Y v
Haansw/nlansy  wazww@edtuusnadaisin  lwdsuuniiay  aullsuiaundsves
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= a A o a (% 9 1 A [ d! a2 1A d‘
UaaLtuagy 0.0371 Jaansw/nlansuy Tagtoonnlumeuiunaudsidsuaunaovos

AR 0.3994 Haansu/nlaniy

14
]

d' = = a d' =\ a 9 J A
Werlseumevdsnamasveunaonusnudauiil - wun  luhou

unTIAN 2548 NUSMamAsvoaaliond NI IAoUTUNAN 2548 pdelitied Ay NNanaN p

<0.05 (+Test, t = -239.70, df = 12, P-value < 0.0010)

d' =) = a d' =\ a g’ ' =
Wwonlseumeulsnamasvewnalenusnalailssin nun lwaou
unsIaN 2548 TUsuaundsvesuaaiiondinantfentunay 2548 ediidedinyniana

il p <0.05 (Mann-Whitney Rank Sum Test, t = 21.00, P-value < 0.0010)

A =) = a A = = '
wonlFaumevllsuaumaevesaaion lwAouunsAan 2548 WUN

v o w

a 9 :ld a d' =" 1; 1 a 091 ]
Usnaduiiidsnamasvewaaiondiniusnatate ed1eldedin ﬂ?ﬂﬁﬂ@]ﬂ P <

0.05 (#-Test, t = -3.53, df = 10, P-value = 0.0050)

d‘ |~ = a2 d‘ = = o 1
WenlSeuneulsnamasvowaamon Tuw@ousunay 2548 WuN

v

ummﬁumﬁﬂimmmaammuﬂmmnmﬂammmﬂmﬂm peNied ALY mmaw p <

0.05 (Mann-Whitney Rank Sum Test, t = 116.00, P-value <0.0010)

0.010 — a
T a
E Q}J_ £

a
aaRag

0.005 Ju’ a
iH

Y
fuin laneii
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.
i{l\

O y.n48 M 5.048

::’ a d' a = = 1 = [
MUN 4.26 YSinaumasvesdsenluau WSsumeuszrinuaouunsian uazsuNay 2548

auuuadudrsnn a thulanmng sunedunn Swiaayniansiy
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HanInMsasIvinludecl§iams dwaaslumsed 4.8 uaznnd
Y v
426 wun auvsnuduih lwdouuniay 2548 HiSuaundevestlsen 0.0074 Tadniw/
a [ d! 1 A [ d’d a d‘ a Aa o
alansn  gannnnlu@eusunay 2548 NNUSaundeveslsen  0.0005 daaniwy
a Y] 1 = (% a oy A a A @ d‘
nlaniy wazmw@enuuInalaiei Tudeuunsiay aullsuaumasvelsen 0.0060

a a [ d! J A [ d‘d a d‘ a A o
Haanswnlansy  Funnnnlwmeusunaunilsnamasvesdsen  0.0027  daansu/

nlansy

d' =) = a d' a 9 oy 1 A
WenlSeumeudsnamasvesdsenusnuauiii wnun lumouunsiay

2548 uﬂianmmaammﬂiewmmmauﬁmmn 2548 pglNEdIRYNNAdaN p < 0.05

(Mann-Whitney Rank Sum Test, t = 81.00, P-value = 0.0010)

A ~ ~ A = A 2 A
wonlsenmenilsnamasvoslsenusnadatetin  lw@suuniiay

@

2548 taztunay 2548 WU ludianuuana wedeiidedinynisana

A =~ ~ a a A a 9 2’
wolSeumeudsuaunasvesilsen 11!!@]’01!11‘?131?111 2548 UTIUAUUN

wazalaenir wuh iflamuanmaedl HedAymMIann

A =) = ) A = [ 1
wenlSeumenilsinaumasuoslson lwdeusunan 2548 wumn

Y]

WSnadniiilsinumdevenlsendininsnanlamh edd udsdagneadan p < 0.05

(Mann-Whitney Rank Sum Test, t = 66.00, P-value < 0.0040)
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MU 427 YSnamasvesazmluay WsuMeussnNuAsuuNIIAN Azt uNAYN 2548

aunuadudisin a thulanng sunedunn Jmiaaynsansim



82

HanInMsasIvinludecl§iams dwaaslumsed 4.8 uaznnd
Y v v
427 wuh auvsnaduih lwdeuunsiay 2548 TUSuaumasvesazna 03873 Tadaniw/
a o = 1 A o < Y AN (A = M A a o
nlaniy Fannnnlwdeuiuiny 2548 indees NNUSaRAsYRIAZY 0.3804 Haaniwy
a Y] 1 =S [ a oy A a A A d‘ o'/
nlaniy  wazwuegInUINnulaei  lwdeuuniiay auiliuamasuenznd 0.5523

Haansw/nlansy  Tasliuinniudeusunangalsuiaundsvensid 03912 Naansw/

Alansy

A =\ = A = o a 9 3’ N
WenSeuneulSnaunasuesnznIuTHNUA NN Gl,umauummu 2548

v o w

uaztunAy 2548 W lulinnuuanavedeiusdiAyneann

A = ~ a A v a J A
L?Jﬂlﬂiﬂﬂlﬂﬂﬂﬂﬁll']mlﬂaﬂﬂlﬂ\‘l@]gﬂﬁﬂiﬂmrﬂamuﬁl 1umﬂullﬂ51ﬂll

@ o w

2548 1AL TUAN 2548 WU lufianuuanaieediadiiedn “VlNﬁﬂ@]

& L EF o A o d. :
WorlSeunenlSinamasvonzin  luwdeuunsiay 2548 Wy
vSnaduiiitsinemaevetasidnisnaniaeii edl Idsdagnaadan p < 0.05 (-

Test, t =-12.95, df = 10, P-value < 0.0010)
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= a [l 1 4 =~
3) Wﬁﬂ'lﬁﬁﬂ‘]sﬂﬂiu'lﬂlﬁ'lﬁ"’llﬂllua\‘]ﬂqu’E]’E]ﬁﬂ'ljuﬂﬁﬂiu
S o 1A @ a va
“laljﬂll”a%'lﬂfnilﬂ‘l]@I3@813@““1@53%3@1Uﬁ93ﬂgﬂﬁfnﬁ FIWIDUDN

a { [} 1 4 (% {
Ysnamasvesansaiuanguesini luaaeiu laawninm 4.9

,:; a2 A ] 1 4 G a o v =
AN 4.9 ﬂﬁmmmamlmmﬁmmumﬂqu@aiﬂﬂuﬂaeiu (+ SE) Gluﬂumamq Glumau

UNTIAY  waziuMay 2548 amuuadudsin  a thulaning duneduw  dania
AYNTAINT W
YSanaeesmiunaeiu (ugn)
¥Ha Fui Yanenin
H.A. 5.9. .A. 5.9.
o.BHC 0 0 0 0
¥ BHC 2.3053£0.1070a | 23681 +0.0392a | 1.3151 £0.1560b | 2.7054 +0.1250a
B BHC 0.4433 %+ 0.2560a 0a 0.8635 £ 0.4990a 0a
Heptachlor 6.5171 £0.6710a | 6.2142%0.1990a | 10.3094 +0.1970a | 10.5550 + 1.0230a
d BHC 0 0 0 0
Aldrin 0.4722 £0.0856b | 0.6938 + 0.0223a 0b 0.8558 = 0.0677a
Hepachlor Epoxide 0.0110 £ 0.0155a 0a 0a 0.6013 £0.3510a
Endosulfan I 0.2018 +0.0217b | 0.7364 +0.3180a | 0.1467 £0.0851b | 1.6123 +0.6250a
4,4' DDE 1.7557 £0.1141a | 2.2213 +0.6350a | 0.8345%0.0795b | 2.2982+0.1550a
Dieldrin 3.0885+0.3160a | 2.3153 +0.1355a | 0.5806 =+ 0.0478b | 3.3077 £0.1970a
Endrin 0.0369 £ 0.0369a 0a 0.0397 £0.0397b | 5.6887 £ 0.7100a
4,4'DDD 2.8177 £0.1800a | 4.9008 + 1.9730a | 1.5815%0.0397a | 1.1151£0.2850a
Endosulfan IT 0.9324 +0.0040a | 0.7081 £0.3420a | 1.1269 +0.2810a | 1.1532%0.7040a
4.4'DDT 5.9799+0.4200a" | 29.2576::14.2230a" | 4:6077 £.0.2650a | 7.1333 £1.9270a
Endrin Aldehyde 225528 +2.5810a | 0.0499+ 0.0370b | 31.4222 £1.4460a 0b
Endosulfan Sulfate 47277 £0.3920a | 2.8204 +0.4090b | 6.3320 +0.4540a | 2.5032+0.298b
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Descriptive Statistics
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Mean Std. Deviation N
FIREFLY 1527.923 1009.14084 13
TOURIST 63.0769 27.31746 13
Correlations
FIREFLY | TOURIST
Pearson Correlation  FIREFLY 1.000 .690
TOURIST .690 1.000
Sig. (1-tailed) FIREFLY ; .005
TOURIST .005 \
N FIREFLY % 13
TOURIST 13 13
Model Summary®
Change Statistics
Adjusted Std. Error of | R Square
Model R R Square R Square the Estimate Change F Change dfl df2 Sig. F Change
1 .690° .476 429 | 762.74680 .476 10.005 1 11 .009
a. Predictors: (Constant), TOURIST
b. Dependent Variable: FIREFLY
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 5820773 115820773.394 10.005 .0092
Residual 6399610 11 581782.684
Total 1.2E+07 12
a. Predictors: (Constant), TOURIST
b. Dependent Variable: FIREFLY
Regression 91HINTINOE — DIMIUFDH19E)
Descriptive Statistics
Mean Std. Deviation N
FIREFLY | 1527.923 1009.14084 13
BOAT 11.0769 5.54469 13
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Correlations
FIREFLY BOAT

Pearson Correlation  FIREFLY 1.000 725

BOAT .725 1.000
Sig. (1-tailed) FIREFLY . .003

BOAT .003 .
N FIREFLY 13 13

BOAT 13 13

Model Summary®
Change Statistics
Adjusted Std. Error of | R Square
Model R R Square R Square | the Estimate Change F Change dfl df2 Sig. F Change
1 .725° .525 .482 726.06064 .525 12.181 1 11 .005
a. Predictors: (Constant), BOAT
b. Dependent Variable: FIREFLY
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 6421578 1 | 6421578.278 12.181 .0052
Residual 5798805 11 527164.059
Total 1.2E+07 12

a. Predictors: (Constant), BOAT
b. Dependent Variable: FIREFLY
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] Y
LaAe LOD tay LOQ vaunsoaunalnsaininnswl uag spiked recovery (%) vodiiuazau

LOD LOQ spiked recovery (%)
Organochlorine Pesticides
pg/l) (ng/M water sediment
aBHC 0.03 0.09 95.21 77.89
g BHC 0.05 0.2 98.92 79.02
b BHC 0.01 0.05 100.16 121.95
Heptachlor 0.04 0.1 107.18 77.60
d BHC 0.0007 0.002 119.94 84.80
Aldrin 0.02 0.07 86.75 88.31
Hepachlor Epoxide 0.02 0.05 70.62 86.92
Endosulfan I 0.03 0.1 88.82 97.30
4,4' DDE 0.04 0.1 76.50 95.12
Dieldrin 0.003 0.01 121.87 89.93
Endrin 0.002 0.008 85.85 91.69
4,4' DDD 0.05 0.2 95.40 100.65
Endosulfan II 0.003 0.009 94.98 99.27
4,4 DDT 0.002 0.007 109.86 82.03
Endrin Aldehyde 0.02 0.07 89.61 96.50
Endosulfan Sulfate 0.002 0.007 115.72 100.35
Methoxychlor 0.02 0.06 71.30 87.67

v v
o

WG LOD: ANNa s 0aTganingodiald (the limit of detection)

LOQ: 5mnmudga

q

'
=

NTIWITDNITIN

a 4
SIGYREAYH ] (limit of quantitation)
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