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Abstract

Streptococcus agalactiae, a gram -positive bacteria, is one of the most important pathogens
that continuously epidemic and causes high loss in aquaculture. Farmers have to use antibiotics in
high doses affecting on undesirable residues in fisheries products. Herbs, then, are the particular
choices. This research investigated the antibacterial activity (in vitro test) of Thai herb extract by agar
disc diffusion method. The 50 pl of crude extracts at concentrations of 20 mg/ml were tested. All 15
herbs were garlic (bulb), galingale (rhizome), coffee (leaf), ginger (rhizome), Siamese rough bush
(leaf), jasmine (leaf), cucumber (leaf), para rubber (leaf), Asiatic pennywort (leaf), wildbetal leafbush
(leaf), fishwort (leaf), peppermint (leaf), guava (leaf), pomegranate (peel) and Indian almond (leaves).
Thai herb extracts showed good bacterial inhibition in descending order such as Indian almond (leaf),
pomegranate (pericarp) and guava (leaf) whose their inhibition zones were 15.33+3.21, 14.83+0.76
and 9.33%0.58 mm, respectively; minimum inhibitory concentrations (MIC) were 2.5, 2.5 and 5.0
mg/ml, respectively; and minimum bactericidal concentration (MBC) were 5.0, 10.0 and 10.0 mg/ml,
respectively. It was concluded that these 3 Thai herbal extracts showed good inhibition to this isolate
S. agalactiae from Nile tilapia. That could be further developed as a bioproduct against
streptococcosis bacteria by comparison study to S. agalactiae from other sources of Nile tilapia and
aquatic animals.

Keywords: Nile tilapia, aquaculture, Streptococcus agalactiae, herb extract
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Figure 1 Inhibition zone of Thai herb extracts against Streptococcus agalactiae
1= leaf of Indian almond ( Terminalia catappa L.), 2= leaf of Guava (Psidium guajavalL., 1753), 3 =
pericarp of pomegranate (Punica granatum L.), 4 = bulb of garlic (Allium sativum) and RO = RO

water (solvent)

Table 1 Antibacterial activity of Thai herbal extracts against Sireptococcus agalactiae

Inhibition zone MIC MBC
Thai Herbs
(mm) (mg/ml) (mg/ml)

Indian almond (leaf) 15.33+3.21 2.5 5.0

Terminalia catappa L.

Pomegranate (peel) 14.83+0.76 2.5 10.0

Punica granatum L.

Guava (leaf) 9.33+0.58 5.0 10.0

Psidium guajava L., 1753

a 4
AA1TUHA
annnisanaayulnslnafaanszuaunisn uidsaes Rojtinnakorn and Wangcharoen (2013)
wiaNmaseLnMBEUvae S. agalactiae Wudnasarinaxwlng 3 aliafiuansnisdudaugelineting
o N Saa o o v 2 o a o A = Iy a o
dnian AgnsaEasnnansu laun luynang waeniuinuezludf  WedAnwdeyaainsanuide
neafuansdrAnynetfluansainayulngi 3 1in aztsenaufaaansngualauand (flavonoids) was
a X o < = ° A g o o & A a | ¥
wnuiu (tannins) AaagLlu Table 2 FeilsneuauININszydlgmEntsdudadeauuaiGanalsn i
PALTRA IULATNTLLNTNALLAZLATHLIAN
o Qi o :: d” . dl % a 1 % o
HALRAN3AAR lUNINNANNIRdUSNTe S. agalactiae Muanlfanilantatlos aanafeeiy
Ao Ao | = o a a v o & A a ] e &0 Y
uAdsidnnewnaaiulsz@nninasluynanslunisdudadanuaiiFanalsaludndun THun

Purivirojkul and Areechon (2006) lfinaaauaisanaluynatsfeatiiuazianiues 70% uay 95%
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NALOLALI TR LLAT FULNINAL 6 TRA LHWA Aeromonas hydrophila, Pseudomonas sp., Edwardsiella
tarda, Plesiomonas shigelloides Wae Enterobacter sp. wuARFawNTNLn 2 1la TAun Streptococcus
sp. WAy Staphylococcus sp. WUINA1IAAATUNNA1T 3 RAAINNIOTUEINITATTYLALIA991T0

wuAn e AR Tummarongkongsatit and Rojtinnakorn (2007) »Lﬁwmmﬂummﬁmmﬂm\;um? 13 iim

°¢

%

AREIULAZIANIWAA 50% wudﬂmmﬁm‘luqmwﬁqmﬁﬁuﬁq T A. hydrophila Waz V. parahaemolyticus

)}

l6a9ndn Chansue and Assawawongkasem (2008) iﬁi%ﬁﬁuﬁﬂsluumw (1N 1, 3 WAL 7 W) WLII
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15anndndintag wudnanunsadusadeldvianun finnadiuiiu 0.8 - 2.0 Tadniuseans Ko-sing et
al. (2018) iwmudﬁﬁwﬁﬂiuqmﬂwﬁmmﬁmwL%N%’uﬁ”\mﬁ 600 AaAnFusiadng a1unT0eLLs
Aeromonas hydrophila 185 d9u Lusiastuti et al. (2017) im\'ﬂudﬁmﬂgﬁmxﬂuL%fmﬂmmwN@N
amnsiagsaniia 5-10% lifuiduingn 15 54 deeifindassenvesariianaiie S, agalactiae 16

o

aeinefliadn Aty

Table 2 Bioactive compounds and antimicrobial activities of Thai herbal plants

Plants Bioactive compounds Antimicrobial activities in Aquaculture
Indian almond Alkaloids, - Aeromonas hydrophila, Edwardsiella tarda,

(leaf) Flavonoids, Enterobacter spp., Plesiomonas shigelloides,
Terminalia Saponins, Pseudomonas spp., Staphylococcus sp. and
catappa L. Phenols, Streptococcus sp. (Purivirojkul and Areechon, 2006)

Terpenoids and - Aeromonas hydrophila, Vibrio harveyi and
Tannins V. parahaemolyticus (Tummarongkongsatit and
(Katikia et al., 2017) Rojtinnakorn, 2007)

- Aeromonas hydrophila, A. sobria, Photobacterium
damsela, Pasteurella pneumotropica, Burkholderia
cepacia, P. aeruginosa, P. oryzihabitans, Proteus
valgaris, Vibrio parahemolyticus, V. fluvialis,

V. alginolytica, Shewanella putrefaciens,
Stenotrophomonas maltophilia, Klebsiella
pneumoniae and Enterococcus fecalis (Chansue and
Assawawongkasem, 2008)

- Aeromonas hydrophila (Ko-sing et al., 2018)
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Table 2 (Continue)

Plants Bioactive compounds Antimicrobial activities in Aquaculture
Pomegranate Alkaloids, - Aeromonas hydrophila, Vibrio harveyi and
(peel) Anthrocyanins, V. parahaemolyticus (Rojtinnakorn and
Punica Flavonoids Tummarongkongsatit, 2006; Tummarongkongsatit
granatum L. Polyphenols, and Rojtinnakorn, 2007)
Ellagitannins - Pseudomonas aeruginosa and Bacillus subtilis
(Nascimento et al., 2000) (Nascimento et al., 2000)
Guava (leaf) Essential oils, - Aeromonas hydrophila, Aeromonas salmonicida
Psidium Triterpenoids and subsp. Salmonicida, Flavobacterium columnare,
guajava L., Flavonoids Lactococcus garvieae, Streptococcus agalactiae and
1753 (Rattanachaikunsopon and Vibrio salmonicida (Rattanachaikunsopon and
Phumkhachorn, 2007) Phumkhachorn, 2007)
- Aeromonas hydrophila, Vibrio harveyi and
V. parahaemolyticus (Tummarongkongsatit and
Rojtinnakorn, 2007)
- Aeromonas hydrophila (Pachanawana et al., 2008)

o o o & = =2 a 5 o & A A o Y afs %
AuFuansanaaaniunin nasAnenaafun Ut @auuAniTe Tudndindianuautias
ANEAAININISRNg T A AenTuANa NnTnduTude S. agalactiae ARAARBINANITIANENTD
Nascimento et al. (2000) lf@nuasainayulng 10 aianldianusa dudavinazaie sdanisdu
dal dal aa 1 [ A @ a o 3 d’l d’j a ¥ Y
d@elsaneentfious wuda ansanaaeniufinaunsodudaugenes1ungaiinlé dau Rojtinnakom
and Tummarongkongsatit (2006) 189713nasaiAlaenufina nnsnldlunisdesiuuazsnenlsn
walsluuualulafauazfefinuns s daui Tummarongkongsatit and Rojtinnakorn (2007) $78471497
anranmasndiufindaaentuaasinuazllfin arunsndusda A, hydrophila, Vibrio harveyi waz V.
, P o any o o A ) g o
parahaemolyticus 18 Inednsananldainnisanaiia 2 wuy JA0 inhibition zone 1aduAaziTa lndLAL

o

nu

navasanafa UL s lunseudh S agalactiae fuenlgantanfiathe denedeesiuanddend
17new MHuA Rattanachaikunsopon and Phumkhachorn (2007) VLQﬁﬁLLHﬂZQ’]?ﬂ@:N flavonoids 5 THa bAuA
morin, morin-3-O-lyxoside, morin-3-O-arabinoside, quercetin LAY quercetin-3-O-arabinoside ﬁmﬁm

THanTuel s dnlinaaeunsdusada Aeromonas hydrophila, A. salmonicida subsp. salmonicida
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ATCC 14174, Flavobacterium columnare ATCC 23463, Lactococcus garvieae ATCC 49156,
Streptococcus agalactiae Wa e Vibrio salmonicida ATCC 43839 WUdWW@WTQu@ﬁﬁVTyﬂ 5 mﬁmﬁl AN
dindiu 150-300 Tulasniw/dadans aunsadudenisisdnidulnseadelda (Pachanawana et al.,
2008) lisenansanaluliadansin lenuea uavdioes mmaaﬁuﬂgxﬁmﬂﬁaﬂm A. hydrophila 11
ansiaeadelEn SA MIC Aroudidiuwindy 250, 62.5 waz 125 lulasniustielulnsang nudsy
mﬂmﬂmumaﬁﬂmmwﬁ’]ﬁaﬂmmmﬁmmﬂwaﬁq 31l @:Lﬁu%dﬂmiﬂimﬂu%@ﬂq‘w%f

2

o 3 S| = 1 aa ¥ g a ¢ a as Al
fudvdaqatn iungunadiues tHun unuiiu uazvanloueas  wiuiudunediuasluanalun) &

q

wa aa

AuantAnUgTedulnanasuialuguazinliinnnznen 1dun TUshiu kaafiu ausannlssd

wazdaniaess HAsuainisnlunistuienisadrveulsdresnuaniBauazdudsljieeendniv

WaalnWFiadu (oxidative phosphorylation) 189uuAi3e (Scalbert, 1991) Vl’]IﬁMt]VIﬁEI‘LIFNL‘H‘ﬂ?’]LL@”
a A o Q’/I a A v 1 E 1]

uuaiide IefudauuafiGaunsuuanliinitunsuay (Girard and Bee, 2020) daunanTouessigns

Anuayyagasvgs faudniay Ngnsdudaaeqadnsoanalnsdne 1Hun nnsdudenisdaunamzines

Q
]

fandanteuUATBY n1sdudnisineureadediugad n1sduds porin uudetfuimad n1sdudinis
LNATTYNAIIIU nsdusannsriesaveslulefldn nsulaeuutlasseantsdssiiuaesuninsy uazdl
qm%@mmum@mnmﬁmim (pathogenicity) (Xie et al., 2015) mﬂmmm‘ﬁlwudﬁ L%y‘ﬂ S. aga/act/aeﬁ
nnsaselulelau m'fmLﬁummumuﬂiniuﬂﬁm’éw‘lﬁﬁ‘tauﬂﬂwﬁﬁﬁm wazld (Rosini and Margarit,

2015). douansarnayulngdn 12 mmwimqwﬁaumm S. agalactiae anaifiasannansdninyiifiaglu

ansainlifinasielnsaaielulefias @ S agalactiae Fainaauly

©

2
o o

Fofuanansaalidnansaiaanuingia 3 9iafliannnszuaunsatazesnideil o
Usz@nBnanlunisraurui@ia S. agalactiae uenlfiainilarialunidaeil TeanadnazaIunsn e
denlutlanfauazdndununasanliimuiu Inaazinisinlldesesida luiesl Jufinisuas i fu uas

wnuudaineimaunuenijiaus el lunislesiuuasinelsnamslinaealndaludndisaly

npAngsNUsznA
UITEIT 1ﬁ§wumﬂiﬂNmaﬁmmﬁﬂﬁﬁvﬂmem?;ﬂ-?mﬁ@qmmmmm (W9e.) 419N9UALY
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AAIATY: Wauinan guTulszag dammnaguau Asudaanilne nasdansszag

Abstract

The study on the readiness of fisheries communities around the Kew Lom Dam, Lampang Province toward
the establishment community enterprise aimed to assess the level of strength of community leaders, the readiness of
people in the community and the factors affecting to readiness of people in community towards the establishment of
community enterprise. 386 samples were interviewed by using structured interview. The results showed that the
strength of community leaders at a high level (3.51 + 0.65 points) and people in the community were ready for the
establishment of community enterprises was at a high level (3.45+0.79 points). For factors affecting the readiness of

people in the community for the establishment of community enterprises, found that age, education level, occupation
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and social status had a statistically significant effect on the readiness of community people to establish community
enterprises (p<0.05). Moreover, the readiness of people in the community for the establishment of community
enterprises significantly depend on the strength of community leaders (p<0.05).

Keyword: Kew Lom Dam, Fishery community, Community enterprise, Lampang Province, Fishery management
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grannaniiau Gesas 5.44) Wun Soria@ees Sorfanzien wazdaninfzogdan (Table 1)
A19132NALANTN WL ﬁmw‘hmwmmm%m (Gaeay 34.88) 9848931 AR ANTNFLAW (Baeay 27.39)

uazendndnme (Geeaz 16.80) dauendndinutienfiqn Ae dndeierndnt Geuas 3.88) (Table 1)

Anuaniunmniedsnd wudn ngusaetinadaulug lddifumiedann Geaas 88.92) Hiies

Sz 11.08 NRAunIdAN 1u luaiting §uangn asn@nngusing - iusiu (Table 1)

Table 1. Social and Economic information of samples (n=386)

Social and Economic information Amount Percentage
Sex
Male 227 58.81
Female 159 41.19
Age
< 31 years 48 12.44
31-40 years 50 12.95
41-60 years 223 57.77
> 60 years 65 16.84
Religion
Buddhism 386 100.00

Educational level

< Grade 4 32 8.29
Primary School 179 46.37
Junior High School 48 12.44
Senior High School 46 11.92
Vocational Certificate 44 11.40
Bachelor's degrees 37 9.58

Place of residence

Local people 365 94.56

outsider 21 5.44
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Social and Economic information Amount Percentage
Occupation
Farmer 135 34.88
Employee 106 27.39
Vendor 65 16.80
Fishermen 33 8.53
Government officer 33 8.53
Student 15 3.88
Social status
No 343 88.92
Yes 43 11.08

2. anidnudasguinluguau

Han1sdunEnl wudn Acndinwderecdinluninean aglussAunan (3.51£0.65 Azuuw) Ine

dszinnirinndaudinudennign Ao §lug)iiou (4.40+0.57 AzLUL) $89AINIAS ARBIAT DIAIENAT

(4.09+0.65 AzLUY) WATEUINgN (3.7620.63 AzuuY) doudscinngianiaoiniiinudsfionign Ae

dniaanfgueu (3.074£0.69 AvLUY) (Table 2)

Table 2. The strength level of community’s leaders

The strength

The strength level X+SD
Type of leaders level
Lowest Low  Moderate Strong Strongest

Village leader 0.00 0.00 3.95 52.37 43.68 4.40+0.57 Strongest
Group leader 0.00 0.00 34.93 54.63 10.45 3.76+0.63 Strong
Load scholar 0.61 1713 58.72 22.02 1.53 3.07+0.69 Moderate
Religious leader 0.60 1.81 56.19 37.16 4.23 3.43+0.64 Strong
Volunteer 0.00 0.00 16.80 57.22 25.98 4.09+0.65 Strong
Teacher 1.38 23.76 42.82 25.69 6.35 3.12+0.89 Moderate
New generation leader 0.00 29.09 28.18 38.48 4.24 3.18+0.09 Moderate

Overall 3.51+0.65 Strong
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3. AMNNFBNVDIAULUTNTUADNITARARRIUNATNT Y
HANN9A1993AYTNNG BN BN AU T NTUFBN1IIAARAMARTNTU WU ATNNGaN T ANty

e agluseAunn (3.45:0.79 axuw) Inetlssmannuniannipnudinudannign Ae dudiinsesd

'
=l

AZFURIANARLTIY ﬁﬁﬁmﬁfaum@mﬁu LL@tW”ﬁ@Nﬁﬂ?ﬂﬂ@qmu@gﬂmmmmﬁmlﬁﬁxﬁumnmm (3.75+0.65
AzuL) sevasnAe neuflazipdulainddla Mildeansanuiiieduane (3.7140.73 AZWIL) UAZTELMS
Fnudufinannndnmsianuauiien (3.70:0.74 azuuw) daulssnmenuntanseiaviaguauitna
daudetiosiign e TeudireassAaniilFFuneung fiflauulanlvslegiane (3.12:0.71 Azuw) (Table

3)

Table 3. The readiness of fishery communities for the establishment of community enterprises (n=386)

Level of the readiness Level of
Type of leaders X + S.D. the
Lowest Low Moderate High  Highest
readiness
leadership
make a sudden decision to maintain 0.00 710 47.10 37.50 8.30 3.47x0.75 High

the common interest

Make good decisions onimmediate 0.00 11.30 44.60 37.30 6.80 3.39+0.78 Moderate
events

Lead others in their performance o 0.00 10.80 50.10 31.50 7.60 3.36+£0.78 Moderate
achieve their objectives.

rational thinking

Always  thought of the 0.00 3.30 35.30 48.40 13.10 3.71£0.73 High
conseqguences
often use past experiences to 0.00 5.50 34.80 44.60 15.10 3.68+0.80 High

make decisions.
the ability to work with others
ready to hear opinions critics of 0.00 0.50 34.80 53.40 11.30 3.75+£0.65 High

othersand always ready to improve

you

prefers working as a team over 0.80 3.30 32.70 51.90 11.30 3.70x0.74 High
working alone.

Able to work with people of diverse 0.00 12.30 42.80 32.20 12.60 3.44+0.87 High

ethnic backgrounds language and

culture
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Table 3. (Continue)

Level of the readiness Level of

the

o
+
2]
O

Type of leaders
Lowest Low Moderate  High Highest

readiness
The ability to adapt
Adapted to the rapidly changing 0.80 11.60 43.30 31.20 13.10 3.44+0.89 High
environment
leam more about the changing 0.80 22.20 41.60 24.90 10.60 3.22+0.94 Moderate
technology
Responsibility
Always bring new ideas to your 2.00 16.60 50.90 22.40 8.10 3.17+0.89 Moderate
assignments.
Always like to create something 1.50 12.30 61.00 22.40 2.80 3.12+0.71 Moderate
new and original in your
assignments.
Overall 3.45+0.79 High

4. AR NFRAADANNNSANTDIAU L UTNTUADNITAAAIIAIUN AT T

nasasziiladendenasa A nanaaAL I UgNIUFaN1IaA AR A AN W) TadtAnw

87 FTALNNTANH VTN ADIUNINNWNAIAN ANAFDANNNEANTBIAUNTUFDNFAAFIR AN AT MY
agaRdEdATYNNalA (p<0.05) Tnangusaeteiiengtinanda 31 T ngusaatnaiaunIsAneAIngn
M = = e oA o = A o = = o ¥ . o . yaa
dutlszauAnuin 4 uazngusiaesiiduinGawisainAnmn azlipnundeniioandinguau ) daugng

° | = ¥ ! o S o o o o o o o Ao
[ﬂqLLWu\ﬁsluﬁ!NTu@g:Nﬁ')qNWT@NNqﬂﬂqflﬂﬁ‘zﬁmﬁjuwQVL‘]J 'ﬂﬂ‘l/]\iﬁqf]llLGIJNLLﬂQﬂﬂqaquuﬁNTuﬂ\iLﬂuﬁ@qﬂWN

o o [

ANANRUT LR AN 1R ueE R Atynea i A AuAunanaesaulugNTUEan 199 ARG AU A4

TUTY (p<0.05) wanliiinudmnngundaanudisudenanasinliauluguauiacuniansdanisans

AGAMNAGNTUNIN (Table 4)
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Table 4. Influencing factors of the readiness of fishery communities for the establishment of community

enterprises
Factor Statistic P-value
Gender -0.56' 0.56
Age group 9.38° 0.00*
Educational level 10.79° 0.00*
Place of residence 0.73' 0.46
Occupation 4.28° 0.01*
Social status 4.03' 0.00*
Level of strength of community’s leaders 0.58° 0.00*

Note: 1=T-test statistic, 2=F-test statistic, 3= Pearson’s correlation coefficient and *=significantly different (P<0.05).

a L
IATUNR
HANITANI9AANNNTANTYDIAUBIFABNIFAAARANUNATNTY WLIT AINNFENTBIAULE LY

ngan agluseAuNIN (3.45+0.79 Azuuw) WunguaasdniaunariuianuAnwiy AGNIRauIa3Ha
warwsannlfulgsegiane HezAumruilinudaniniign (3.7540.65 azuuw) tadadauyanaliun any

FLAUNIANE BITN ADIBNMNNNEIAN 110 THANNTENLBIAUHTUABN19AAFIFAUAAYNTUUAN N

o o

fuagIAANIans (p<0.05) A9AARBINLNIANHIULUINNNINMUBIAAMNAgNTUNg N9 uas
NARSWT UTRANIAIATIN U89 Poungprayong and Chantaranamchoo (2013) Wud1 adtidausiana

15 878 anunIn wazszAUNNIANEIMANGTLAE HLLIN TN IR INUN AN MR AN T BLAN AN 1195

flaaanaRaaiuIUIdETaY Yokjinda (2014) NANE1 luiseanisddusanaaslseanauluniswmunguey

v ° o ° oy NN B d ) A ar =
PHLUVNINTN W]‘i.lﬂ‘Vl‘Lli‘V]‘i ﬂqmﬂtﬂﬂu’]?ﬂu AINIAAUNLT WL Uge T UNNLNA 21g TLAUNTTANTILAL

Q

= ] [ o va ' o ' v A :: v Y ¥ < ¥ o o =
B1TNANAUAEN g UFN TN I W N TUAeTY BnisdadaAuadmdnudsreqtinlugn oy 698
ANNANAUT A NNTONUBIAUTNTUADNIAAAID AR NTUaL 1T BE 1 ATYNI9aTA (p<0.05)

4AARBITLNNTANTI28Y Rungrat (2010) 329AINIINADUBINIATT LANTULALTNTULNARAMLINT

a9 9

o

' P L e N . . wo Aaa o A o o A
NANLNEIDEINNENEIU ﬂTMﬂﬂﬂqLWﬁUq@uﬂ?quiﬁfy WL Hquﬂuuﬂﬂ@WNq eNAY Lﬂumﬂ@N?ULLﬂzuUﬂ@

vinliiduusaqalaliianndnluguaudnluidousanluntsimun duifadeiinasendinioniessnay

'
al

wazienTu Melgaannieant Kongin (2001) NAnsANan ntesuaulun1s8 I un1sviaaiedaiing

o o '

a P o o Ay Y A Al vy vy Y1 wo =
LILN A TENANITNEN WL L EINE Y LN UUIR L A9URIANTEU Wimiﬁm@l@u@iqqq ﬁiu’lﬁwﬁu‘uuwqumﬂmm%

o

'
o o

nasliiAdansnaespulugueu §undpnuduiusiudnaninaesguaulunisdadinnisveaiian uas

AUINININLING TNUSIINUARILIAREN WANAINTUNNFANEILUININNIIRENUN T2 ANTNATBIAUNA

o

Ul ANUNAINTANNIA19AIN 2189 Kenaphoom (2015) 9@ liiuiiudn funsinazidunnuinlunis

Meanssumatuladinisleza 17 16 21107 1 (Wn3nax - Aguiey 2565)




20

TUARDUANN 7] 11U N199ALUTZNILAINARA N1THININITAFINGING NITUANNIAAIANETZLNBRUAT @

ANANFATRANANIUAIN N e AUANAIN TR

dgiua
a 4 o = o ' v &a a , o = o
guTuLsTeTn@euitani A unteNfen s aRiauiaguaueg lusrAuNIn Tefaden

asuasianundanlun1sansaiavnaguau 1Hun a1g sxAUNI9ANEY 91TN A0 IUNINNNEIAN 1IN

o {

dl ¥ v A v o o ng//a a A dl @ o dgj
mm?mﬂ‘wmmgm@mﬂmummmmfsmuﬂ@ﬁ;mu ﬂ’]i‘L@’ﬂﬂﬂ@NLﬂWMN’]ﬂVILﬂu’JEIV]’]\T’]u‘ﬂuvLﬂ

q

D
o
o)
)
e

o o

pd‘d = allal ] v al o = d' ] o all o o d‘d o o & o
ﬁ"’JN‘VNHWN’B’]%WWN@'DMI@@QHL@E umwmﬂﬂu‘qmu anifaiunan UNATATUNNAIMHNANNUINULAINN
¥ o
T

A MNATNTU AR AN NI luaney Hrndnaziduinuinlunng

Q U El a

=
)
(8]
bt
=2
)
Lo
z
=
=
—2
=
D
b
>
EQ
=

TUAREUsNN 7 AvNAFATeRannAagNTUAIn@eN T iuANaINNInTen atnglafinn Tadend
: Y w < ¥ pp .

HANTTNLABANUNGaNTegNTIMANE a1anlAsuulaslAninaniuntsninaauudasaindadaniely

uazTTAdENNEUBNTNTU AABAAUITEZINANANHIANT9 AaiinazaudsuliinIsdnsRaiaguTuly

Yy o

d” dl o AI v 4 <1 % 9 o = Dd‘d o ] dl =
NUN ﬂﬁﬂiﬂﬂ')ﬂﬁ‘ﬂ@'\ﬂﬂ’]i@i’]\‘lﬂ'}’mL°1|3JLL°1I<1LL@%'&‘MU@HHQM’] m@gwummuﬂuﬁmu waligtduan

al

wilanszuenided wazussduAaauAU LAz gNILluN1IARABAIMNATNTY e NERIusa |

LANA1FA19DY

Tippayakraisri, K., Thuimmueng, D., Mungklad, G. and Monthuin, K. 2020. Fishery Status of Fishermen
in Kew Lom Dam, Lampang Province. Page .2-6. in The 20" Graduate Studies of Northern
Rajabhat University Network Conference (GNRU 2020). Uttaradit Rajabhat University.

Poungprayong, K. and Chantaranamchoo, N. 2013. The Development Approach of Small and Micro
Community Enterprise Processing and Product Group Samutsongkram Province.

Silpakorn Educational Research Journal. 5(1): 2013: January - June 2013

Royal Irrigation Department. 2015. Kiew Lom Dam, Mueng District, Lampang province. Retrieved on
20" 2020, from http://lproject.rid.go.th/site/index.php/th/2015-06-11-04-03-40/128-2015-06-22-
02-00-17/222-2015- 06-22-09-32-24.

Kongin, T. 2001. A Study of The Community Potentiality in Agrotourism Promotion for Sustainable
Development: A case Study at Bannateen, Aonang Sub-District, Mueng District, Krabi
Province. Master’'s degree Thesis. Kasetsart University.

Rungrat, R. 2010. The public, private and community cooperation for sustainable tourism development:
a case study of Hatyai City Municipality. Degree of Master of Public Administration. Prince of

Songkla University.

Meanssumatuladinisleza 17 16 21107 1 (Wn3nax - Aguiey 2565)




21

Yokjinda, W. 2014. Public Participation in Community Development of Thung Krang Village, Tambon
Thap Sai, Amphoe Pong Nam Ron, Chanthaburi Province. Master’s degree Thesis. Burapha
University

Kenaphoom, S. 2015. The Approach for Developing the Effectiveness of the Small and Miro of
Community Enterprise (SMCE) in Maha Sara Kham Province. Prae-wa Kalasin Journal of
Kalasin University. 2(3): 68-85.

Kumprasert, O., tongkumchum, S., runlah, S. and chumthi, A. 2012. Fisheries Status and Fish Catch in
Kewlom Reservoir, Lampang Province. Department of Fisheries: Bangkok.

Yamane, T. 1973. Statistics: An Introductory Analysis. Third edition. Network: Harper and Row Publication.

Meanssumatuladinisleza 17 16 21107 1 (Wn3nax - Aguiey 2565)




22

WS LANHUSNAIATULTILNIZLAEN WASANBIANRAINTANE
manusnssalulszainsiainisiann 4 unag
Comparison on Aquacultural Traits and Genetic Diversity Study among 4 Populations of

Black Shark Minnow Labeo chrysophekadion (Bleeker, 1849)

Asyayn gassuunmz’” TnAa dauas’ gvsnil §9992117° wae IAgR TalAAgna’

Jarinya Suwannaka™ Kosol Khamsaeng® Yutthapoom Suwanarcha®and Visarut Chailertit*

= o

"Aud ?JLL@zﬁmmﬁuqmmﬁmﬁfwmﬁmﬁ rmﬁ'ﬁ"ﬂLmzﬁmmﬁugﬂﬁuﬁmﬁ”ﬂ QEGIERT
1UttaraditAquatic Animal Genetics Research and Development Center,

Aquatic Animal Genetics Research and Development Division, Department of Fisheries.

quAAT AT R R Angwenafl nedAstuasiRIMIAdRTiN AR nTlsa
2Suphan Buri Inland Aquaculture Research and Development Center,

Inland Aquaculture Research and Development Division, Department of Fisheries.
*gineudsraedandnassuiio nanyszag

°Sa Kaeo Fisheries Provincial Office, Department of Fisheries.

‘Audisy meﬁwmﬁugniiuﬁmiﬁmnumﬁ NavIde Lmzﬁwmﬁuqmmﬁmiﬂfﬂ QEGIEAN

‘Pathum Thani Aquatic Animal Genetics Research and Development Center,

Aquatic Animal Genetics Research and Development Division, Department of Fisheries.

*Corresponding author: genetic.uttaradit@gmail.com

Received: Apr. 5, 2022
Revised: Apr. 22, 2022

Accepted: Nov. 10, 2022

UNARED

o a

g - A P~ o Ao 8 =
\iﬂu%ﬂuﬁ\l'ﬂmﬂimdﬂLW@L‘JE?EIUL‘V]EIU@T]HM:‘V]MF](ULﬂNLW’]::Lm;N LASANIIAIMNUNANUREY

o

o

nanugnasululseanstainian (Labeo chrysophekadion) AN 4 e Ae Uszanswausnugaes

v
o o A

AU BULATARUINITINN LA EIARSUNRRGNIITULD (ANA.AWTTULT) ANTIdEULAsWINUWILIEHNY

9 C1

v
o A = a o

U1anguasIas1il (Ada.quasnasidl) AudidsuasWmuilszuaniannigauys (Ada.

a

k2
o o o o o a o

NEYAUYT) LazAUgItLA TR UINUgN I NdRSngRaRatd (Ann.qranad) Tnaaudunia@es

a Kl
(%
o a c

NARAUANHUEAIATYITUNIZIALN Db ARTIRLATARUIRUENITNARSUNgRAIAAT LarAnEAINY

4 ]

UAINUAILNNAUFNITH 0 AUTIA LA TA MU UENIINARFUN Y NET Afiun AN Rdas s

et AATAN 2561 D9 AurNEY 2563 NaNITLTELWEUAN BT NA AT EUNIzaLs Wud) AYINEND

¥ ISP ' ¥ IS 1

RALAATNEHANTENTNN 13.74 - 14.58 [UALUAT UIWINRAEAATINEHANTENT9 34.80 - 40.82 nFw

q
a

191N 7LA LA IR NI (SGR) HATE19N9 1.71 - 1.88 wlasidufsadiy wazen condition factor (K)

o

- ° o

TAN92uI9 1.25 - 1.36 Wafdusd FelanuunnsngasdafldadAnynneads (P < 0.05) A uFudeys

easidamatulatiniglezan 09 16 a1fuf 1 (1ns1Au - Quieu 2565)



mailto:genetic.uttaradit@gmail.com

23

ARINNAMUAIEN NN UFNITNIBIUszTINTUAINAN ‘Emﬂ%mﬂﬁﬁLﬂ%wuwﬁuﬁqmiﬂuimuﬁmnm@
la% 41uan 8 A usie WudnaTILe AR AR BRBR W (A) SA1521979 5.13 - 6.13 AN effective
number of alleles (A,) HAN9¥1419 2.92 - 4.08 A1 Observed heterozygosities (H,) 8A1921314 0.63 -
0.67 WaA" Expected heterozygosities (H,) HA19¥131¢ 0.60 - 0.66 TAEANNUAINNANENINUGNITN

o o

Tuiszansdainiaiann 4 unas Apauuanateadeld8dadAty (P > 0.05) uslafaisun

A1 F

o

o NUFIHAMAAY 0.057 LanIdNTAIAINLANE1INIINUEN TN TzN319szansdaunany

AINNNIANHIATINLNLANDIANHUNL ST IAN LA ATYITINZIALN LAZAINWEING 1ML NITH
Aepstiananniis 4 wiasnaidudssnsiugd wiunisUiudaiugsaly

]

mdraty: Tulasusnimaladl nnaiesnyiiuln amsnsan Condition factor

Abstract

This study aimed to compare growth traits and genetic diversity among 4 populations
of Black Shark Minnow, Labeo chrysophekadion, from the broodstocks of Suphan Buri Inland
Aquaculture Research and Development Center (Sp), Ubon Ratchathani Inland Fisheries Research
and Development Center (Ub), Kanchanaburi Inland Fisheries Research and Development Center
(Kc) and Uttaradit Aquatic Animal Genetics Research and Development Center (Ut). A study on
growth performance was conducted at Ut, but genetic diversity was studied at Pathum Thani
Aquatic Animal Genetics Research and Development Center between October 2018 to September
2020. For the growth traits, the average final body length (FTL ranged from 13.74 - 14.58 cm.), the
average final body weight (FBW ranged from 34.80 - 40.82 g.), specific growth rate (SGR ranged
from 1.71 - 1.88 %/day) and condition factor (K ranged from 1.25 — 1.36 %), were significantly
different between populations (P < 0.05). Eight microsatellite loci were used to assess genetic
diversity. The genetic diversity among 4 populations, the average number of alleles per locus (A,
ranged from = 5.13 - 6.13), the average number of effective alleles per locus (A, ranged from =

2.92 - 4.08), observed heterozygosities (H_  ranged from = 0.63 - 0.67) and expected

heterozygosities (H, ranged from = 0.60 — 0.66), were not significantly different (P > 0.05). There
was a moderate genetic difference between the population (Fg; = 0.057). The results of this
experiment showed variation between four populations of Black Shark Minnow in aquacultural traits
and genetic differentiation. Therefore, these populations are invaluable germplasm for genetic
improvement program whereby they should be mixed to create a best population for further

selection program.

Keywords: Microsatellite, Growth, Survival rate, Condition factor
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wins TuteRuauIn 1,200 A1919IAT 119U 3 nazderiaunas nezdaay 150 fa iResieiusrazaan
10 100U (27g1lan 11 1Ry 15 41) Lﬁ"@éuﬁummmmLﬁu?ﬂjmﬂﬂmmmmmiﬁuﬁn LL@tLﬁ@ayu@aﬂﬂﬂi
NAARY INUdayanI1NeIY diwin wazduaudaniisanangluuasnszde thuadilildAnm e
fﬁuﬁmﬂﬁﬂémﬁuumqmﬁw (n3w) ﬂmumf;m?{ﬂﬁ;uﬁmm:qmﬁw (URLWA3) gR3n1siasayLALin
RN (Specific growth rate, SGR, %/day) A1 condition factor (K) WaL8AIINITRA (%) ILATIZH
AUUANANNIEDABIEAR One — way ANOVA 1R AnsuansnesAiede faeda Games -
Howell test
N5UsELIUAMNNAINUAILN NN UENTTNERIUSETINTLAINFN

GUALAILMIILAINIRATS 4 UMaa UMaeaz 50 fa snaiadEuie Tnel433 salt extraction
(Aljanabi and Martinez, 1997) 1/1mm‘umm‘wmﬂmaﬁﬂmﬁqﬁuﬁﬂiimimﬂl%Lﬁ%WMMMTMLLWm@i@ﬁ
Al&u1anniTAn®I189 Chailertrit ef al. (2019) 91Uy 8 AAums Tun Bgon75, MFW26,
LcF10, LeF12, LeGO03, LcGO9, Lr3 uax Lr24 (Table 1) Wanvnufjisaniideniiiunnssan 10 pl
TaadAEueAuLLL 10 ng, forward WA reverse Mnsinasaenaas 0.5 uM, 1x PCR buffer, 1.5 mM

MgCl,, 0.2 mM dNTPs (Biotechrabbit, Hennigsdorf, Germany), 0.5 U Tag DNA polymerase

Y v !
o

(Promega, Madison, WI, USA) ldgmungiiuazinanlunisindjasaande il duneu

1
=

denaturation 95 S4ATATEA 5 U7 TURELT 2 denaturation 95 B3ANLTAITEA 30 31T annealing 7
T, aeAnigaiTea (Table 1) 30 3unl extension 72 aeANiTaTaa 30 FWNT Wrd1dunewud 2 Sauau
35 301 LAYIUABUT 3 extension 72 B9ANTAEEA 5 U tnnanARRTenFllugnaunFoadd
Polyacrylamide gel electrophoresis wazfiaNARQ8AT silver stain (Benbouza et al., 2006) ﬁ’]"ﬁ@ﬂgm\lﬁ
AU AN Apparent alleles (A,), Effective number of alleles (A,), Observed heterozygosities (H,),
Expected heterozygosities (H,) Waz nadau Hardy-Weinberg Equilibrium tne 14l sn s Popgen

V.1.31 (Yeh et al. 1999) 3LA9121 A effective population size (N.) Taei1411l9unss NeEstimator V2
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(Do et al., 2014) Aps1=zfAdNLs2@ns F (Fixation index) tmel4idsunsn FSTAT (Goudet, 2001) was

A1 Pairwise For Tae 1 sunsw arlequin version 3.1 (Excoffier et al., 2006)

Table 1 Eight microsatellite markers used in this study

Locus Primer sequences (5'-3’) T,(°C) Allele size (bp) Species (Reference)
F: CTGGTAAAGACTTCAGATGC Barbodes gonionotus
Bgon75 53 96 - 118
R: GCATGCAAAATGAGAAAGGCT (Kamonrat et al., 2002)
F: CCCTGAGATAGAAACCACTG Cyprinus carpio
MFW26 55 136
R: CACCATGCTTGGATGCAAAAG (Crooijmans et al., 1997)

F: CCAGAGAGATGCACCAATCA
LcF10 57 207 - 273
R: CTCTATGCTGCAGGGGATTC

F: TGCGAGACATTTTGAAGGACT
LcF12 57 120 - 154
R: GGATGTCCCCAGTAGGGAGT Labeo chrysophekadion

F: TGTGGGAGTGTGCGACTAAG (Nguyen, in press)
LcGO03 57 95-113
R: ACGTCACAATGCACTTCACA

F: GCATGAATAGCGGGAGACAT
LcG09 57 274 - 296
R: CTGCTGATGAGATCCCTGGT

F: ATCTGGCTGCCTATTCACC
Lr3 58 152
R: CATCGGCGACTGCACTGGA Labeo rohital

F: CAAGGCCAAAAGTGTCCAT (Das et al., 2005)
Lr24 56 170
R: AGGAAATTGGTAAAGTGTTTC

NANTISANHILAZIATIUNA

maifFauiaunisiasapulaaasilainisn

'
' a

nauBuiiunimaaaslfiduilaininiany 45 Ju inaivdayananea @ Eusu (1TL)

1 U 1 4
a a

wazinudneddBusiu (IBW) wudnfaanuuanateaensldadAnynieada (P < 0.05) aduganns

%

NAAEY NNy 11 1han 15 91 wudiANeNaeatgading (FTL) Wininiedugaving (FBW) 8631013

o ' ' o o

WwatyAuTnanwie (SGR) wazAN condition factor (K) HAanuuanssaseliadAynieads (P <

o

a = o 1 o o

0.05) AiNeednssan (SUR) NlanuuanssaeneldddadAnyn1eadia (P > 0.05) (Table 2)

' '
a v

AMNLBYATWNAUNLIT UIUUNLRABLTNAY (IBW) AdeNaaatilsini (ITL) LasuIniiniaag

a o

4naving (FBW) aastlaininnann aila.quasiasiil (Ub) gendndszainsdued WldsdAnynieads

o

—

P < 0.05) F9azwinlidnlaininnaes ala.guasiasd (Ub) e Busiunnmaass (a1 45 Ju) uay

a o

AugANIINARDY (818 11 1hew 15 T1) Hanwznsuasseanfun s iyiAuinfgandntssanaau uas

|
a

WaWa1snAdRsINIaEsyAUIRS 1wy (SGR) wudnlszanstainianaes Ann.gnsiad (UD gendnan

o o aa '3

3 unas et eidEdAyn1ala (P < 0.05) ielianadunaiiasniaInlainiazes Ann.gasang gn

2

unnpeaduneudfugaausdt w.a. 2557 inlfiaunsndfudadinduscuunismiziasalu
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¥ a cya ! 1 dl dld o [ dgl o o ai
ANTNUINDDNLB ﬂwn.@qmmma "memﬂmmmmau VlNﬂ']Tu’m’WL‘W’]ZWM@LL@ZL@E\‘]@’]%TUﬂ%‘V}ﬁm‘ﬂ‘]_l‘Vl

'
a

a ¢ = T < g & e A& A L oy
ANN.ARTARE bWEN T FU Wasandanniudunaunisniziaaatunanuuluiuin lavuiniledn lddn

£ [ ]
=

iz iaenanysnd (domesticated stock) TuNuiili vaenAResiLanuddEa8s Duanyai et al.

a o a [ a o e

(2010) fivindlandauanndauins qimﬁ”mﬁ@“\ﬁmmuﬁm uan 5 T uaziinnainnduneudiug
NINNIT 2 U ﬁmm’%ﬂ;lﬁuimﬁﬁm{mﬁﬂ uazdmsniaasy i inanmnzandndandauluunas
RN TRNTTIA UAZUATINTANN WAZNAYETRS Popradit ef al. (2021) nARBALLAN
NUBTHNT 1 ‘ﬁlﬁﬁmiﬁuﬂgqﬁuﬁ: ”Lu?ﬁlmfngﬁ@mm@ImﬁﬁﬂLL@zﬁwmﬁuﬁqmmﬁm‘{mum {ANENY
siwein duiinissed uarnmnsyEuinsmne Andnludwandentesauiisuasiamnng

v ¥ 4 ¥
INLRENARNUNAA LTINS LAZAUEIAEUAT ANV ZRENERINA AN ANTAN

|
A a '

WaNa17eu1AN condition factor (K) Wu3113211n7910 ANA.§NTT0 fa‘ (Sp) AANg9n9N

a

@ o o

dszansaueteliadAtyneadia (P < 0.05) awwnsatisuantéidnlanigdiaiendundntseainsdu
Anuzitlsegnsann Awn.gasanag (Ut dAananlszainsauetesliadAtynieadia (P < 0.05) G
davanlidnandgldnaniwsaoanandnszaansau (Froese, 2006; Nash et al., 2006) A1NN19
= a a o ! o :// oA e a a
Whauiisunisesaiuianeslainian wudidszansainiains 4 unas ddnsanisasoiuls uay

A" condition factor LANFNY T9LNUBN DA ERILTre9ssE s a1n1A9ia 4 uuael@iduatngm

Table 2 Growth performance of initial total length (ITL, cm), initial total weight (IBW, gm), final total
length (FTL, cm), final body weight (FBW, g), specific growth rate (SGR, %/day), condition factor (K)
and survival rate (SUR, %) of Labeo chrysophekadion from Suphan Buri Inland Aquaculture Research
and Development Center (Sp), Ubon Ratchathani Inland Fisheries Research and Development
Center (Ub), Kanchanaburi Inland Fisheries Research and Development Center (Kc) and Uttaradit

Aquatic Animal Genetics Research and Development Center (Ut)

Growth

Sp Ub Kc Ut
performance
2.21% 2.62+ 2.43*° 2.22%
ITL (cm)
(2.173 - 2.244) (2.566 - 2.672) (2.398 - 2.469) (2.187 - 2.259)
0.14*° 0.22*° 0.15*° 0.11*
IBW (g)
(0.132 - 0.151) (0.211 - 0.237) (0.138 - 0.154) (0.106 - 0.124)
13.74*° 14.58* 13.82*° 14.38*
FTL (cm)
(13.492 - 13.982) (14.359 -14.802) (13.613 -14.024) (14.130 -14.626)
35.42*° 40.82* 34.80%° 37.43*°
FBW (g)
(33.771- 37.072) (39.176 - 42.469) (33.405 —36.195) (35.729 - 39.137)
1.81%° 1.71*° 1.80*° 1.88*
SGR (%/day)
(1.791 - 1.823) (1.696 - 1.723) (1.783 - 1.811) (1.864 - 1.895)
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Table 2 (Continue)

Growth
Sp Ub Ke Ut
performance

1.36*" 1.31% 1.31% 1.25*

K (%)

(1.347 - 1.381) (1.297 - 1.325) (1.293 - 1.322) (1.238 - 1.269)
72.67 59.78 72.00 65.11
SUR (%)
(54.765 - 87.575) (42.066 - 77.487) (50.090 - 93.910) (51.626 - 78.594)

Note: Asterisks denote detransforming mean, parentheses show 95% confidence interval for mean and mean with different

superscripts in each row differ significantly from each other (P < 0.05)

nsUsziiuananaInuaIENnIInUgnssuaasilszanslainien
ﬂi;‘:LfluﬂQﬁuﬂﬂﬁﬂﬁﬂﬁﬂmﬂﬁﬁuﬁﬂﬁuL%]/QEILﬂdﬁ;’ﬂ\muﬂﬂiuiﬂﬂvﬁﬂm@i@ﬁ'ﬁﬁu’]u 8 AU

MWUAINIAIRTUIU 4 LUAY AD 1UT2T1NFUD ﬂ‘wq.a;w:“?mﬁ (Sp) ﬂﬂ@.fﬂqumwmﬁ (Ub)

AUA.NYAULT (Ke) WAy ANWN.gRIARAL (U wudn SUIULEAT AR UM (A) AN effective

number of alleles (A,) A1 Observed heterozygosities (H) ua ¥A1 Expected heterozygosities H.)

4 o 6 ac

wansvae 19 ldfTed1Atymneata (P > 0.05) IaNansunAaNnaaFAa-1210ld5n (Hardy-Weinberg
Equilibrium) TAgN1331As1ETANNUANGNNIZ1INAT Ho uaz H, TuusasAumidesaeis Chi-square test

WULL3EmINITD9 ANA.AWITTULT (Sp) i eiuuaInaNnaaia-1dlidiin (P, < 0.05) 42uAN effective

population size (N,) HA"agsz1d19 16.4 - 119.0 Tnadrargadsngalszainsues Ala.noyauys (Ko)

U

(Table 3)

Seniamzilaseaieaeddssannglainian mnmﬁuﬂaxamé F (Fixation index) WL91AN
FSTﬁ'mﬂmmLLmnr;if]\mNﬁuqmauazijﬂimﬂmﬁﬁ’munﬂrﬁ’nmmwif]ﬁu 0.057 A1 F, W3R AN
duszAvBnsNaNIABATA (inbreeding coefficient) TiLiwenszunasauuanangaafa-lndidsn zes
Uszrnsties HA1Ese1nd19 -0.077 - 0.002 wazHAIIINYNA I -0.039 A1 F; fitlmenssung
Deuannannaaia- Inldsnsszannsiome Sasahmninumiasinii 0.021 (Table 4)

AINNITANEATIN WUAIANRIUIULDARALRALAAA WIS (A ) 18999 4 Unas Tduansing

a

A wsilanNansainluliazdssansnusn Ala.auasmanil (Ub) IANg9amwindy 6.1321.202 datias)

il U9

=

nIMNN3ANEI89 Hanpongkittikul et al. (2012) AANE"TAseas1MsiugnssnaasianIa luudinga
Raua bazuduilas dmdnauasiasid Tnaldeseanunalulasuanmalaiaiuau 5 Aruma
o a dl ' o 1 1 ] o’/’ dydl =2 o U Ve Y o 1
WUATUIULEARARAEFARALINaE luTaq 12.4 - 17.0 ivtlilagaInn1sAne Asnana li 1 daeting
darnanainassuang dadiaouainuateunninlulaannzifn aniadslfirsasmnnamieiiugnesusing
c e A o ~ S A 4 e o an
FAWULANY TIUAATAILUUITBILATRINHNATHANINNAIN A HTB o ARAT il auiu vinlHiensie

ANgulFeuiien
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a -2

\ | o e g o A A ~
‘]J'il‘gﬂjf]ﬂTW@LLN‘WHQ‘V]N’]“’Q’]ﬂﬂqﬁ\L‘Wq:ﬁL'Z‘]ﬂ\?ﬂ'JTN‘W@LLNWHQ TUAUNINURTANAN Ne'ﬁ\‘i LR

a 3

Tasiunisuaniaanta wudlsza1ns189 ANN.AAIAAS (Ut) 1A N, 4940 Aa 119.0 9948911 AD

a

dszainsainiaiaes Ala.guasias1il (Ub) WUSIHAT 54.2 T948nAR09 LI UIAE D

Hanpongkittikul et al. (2012) Anudan N, Tutlszannsilainiaisssuang luusiinyasaus wuazusiuila
{ANDYITNIN9 36.3 - 93.1 AU NINABINIANANNNAINUAIANIIANUINIINIBILANIAT8Y

v 1

a K a o [ o 1 09/ a A A o o =
ﬂﬂ@.@q‘umwmu "ﬂ\‘iﬂ')?llﬂ’]iuqﬁﬂﬂ@qﬂﬁﬁ’]@’]ﬂLLM@\TM’]ﬁﬁ‘ﬁ‘Nﬂ]’]ﬁlluWMW@ﬂﬂ'JﬁﬂqU@i’]ﬁ]ﬁ’]quL‘ﬂu

a

Woudug A mFuilseainsain Ana.gwssnis uay Ala.nyaus HA1 N, fleandnfinasaziu 7 N,
Winff 50 (Tave, 1993) usiiileiansounan F,Smmﬁ”a 2 1lszannsil (Table 3) wudnddlalifaniaynsuas
Aenda atelsinufietesiudyuinisuan Rendnfieraaziintuluenanannen N, fities feaasi
wEULEINIAANNINa LS lulsamnzinsaly

AINANAIHIANANN NN UGNITHIENI19U 2307 (Fg,) Tnel Wright (1978) nan991A0
F;= 0.01-0.05 LL@mfiﬁﬁﬂfmw,l,mnﬁmwmﬁuﬁqmwé’ﬁ AN F;= 0.05 - 0.15 UARIIIHANUANAININ
AUFNIINLUIUNAN A1 Fg= 0.15 - 0.25 UAAIINHANNUWANAWNNALFNITNES UAaZAN F > 0.25 LAAY
R ANHUANANIN LN TTHEINN SensAnENT NudnRAWNAL 0.057 uarldasadsidesiuil 95

waidus winiu 0.025 - 0.089 uaAwINHAMNLANFANNINRLENIsHL U et lTid 1 Atynala

(Prs; < 0.05) waNANHUNBNAADL Pairwise Fg, NLNLANAMNLANAWNWALENITNTIBIUARZ ALse1Ng

FST

‘W‘udﬁ:ﬁm’mLLﬁmm\‘ifaeh\‘iﬁﬁmﬁﬁﬁa&lmmﬁmunﬂ@:ﬂ@zmm (Per < 0.05) (Table 5) ¥INAAINITATIY
ANTHAAMNUAIENWABENIIN AT A9 NN sz TN TUA A TUMAIN AN TN AT UK
nMsaANIIWBLNNUS ANUaAnAugAanfineifasiun suaNAanTa (inbreeding) WazNI9gYIALIANY

waINUANENIRLgNsINsa

Table 3 Genetic variation based on eight microsatellite loci of Labeo chrysophekadion from
SuphanBuri Inland Aquaculture Research and Development Center (Sp), UbonRatchathani Inland
Fisheries Research and Development Center (Ub), Kanchanaburi Inland Fisheries Research and
Development Center (Kc) and Uttaradit Aquatic Animal Genetics Research and Development

Center (Ut)

Aa Ae HO He Ne
Population Powe Fis
(+SE) (+SE) (+SE) (+SE) (95% CI)
5.25 3.17 0.67 0.62 32.3
Sp 0.046 -0.077
(0.881) (0.482) (0.072) (0.070) (21.6-52.4)
6.13 4.08 0.66 0.66 54.2
Ub 0.599 0.002
(1.202) (0.793) (0.058) (0.071) (34.8 - 99.8)
6.00 3.38 0.63 0.62 16.4
Ke 0.192 -0.027
(1.165) (0.623) (0.082) (0.080) (12.5-21.8)
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Table 3 (Continue)

Aa Ae HO He Ne
Population Powe Fis
(+SE) (+SE) (+SE) (+SE) (95% CI)
513 2.92 0.63 0.60 119.0
ut 0.905 -0.056
(0.934) (0.623) (0.082) (0.072) (51.4 -inf.)
P - value 0.8719 0.5622 0.9753 0.9375

Note: apparent alleles (A)), effective number of alleles (A,), observed heterozygosity (H ), expected heterozygosity (H,), P-
value for Hardy-Weinberg equilibrium (P,,.), effective population size (N.) and P - value for t-test between the population

means (P-value).

Table 4 Fixation index (F g, F;and F;) of Labeo chrysophekadion for all loci

Fis i Fsr
F-statistics -0.039 0.021 0.057
95% ClI -0.101 - 0.023 -0.062 - 0.084 0.025 - 0.089
P - value 0.9898 0.3489 0.0000

Table 5 Pairwise F; between populations of Labeo chrysophekadion

Sp Ub Kc Ut
Sp =
Ub 0.0409* -
Kc 0.0684* 0.0310* =
Ut 0.0889* 0.0546* 0.0557* -

Note: * significant difference (P < 0.05)

#gUnan1TANEN

‘-Q’]ﬂﬂ']ﬁ‘ﬁm:f"lﬁ%\‘l‘iﬂ/\m'j’]ﬂ@Wﬂﬁﬁ%"l‘ﬂ’}ﬂﬁ%\ﬁ 4 LAY ﬁzﬁ”ﬂwm:ﬁ\quuﬁ”ﬂq (AYNENN
siwin sy R LIRSINZ uazAn condition factor) AwANANaTL HAZH AN UWANGNNIIAUGNITH
sendnatszansdainisnet luseauliunans (F,=0.057) feriuanienanufuuls (variation) 184

dszainsdaininnnia 4 wnas laiduedned Asiuaasldiuglainisniainiia 4 unas dannasradu

Uszansiugnu g uwdududlgeiugsiely
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HaaniN ANEILRAY 2.8740.21 Haawmas ayLnaliuszaziaad 30 Ju liamnsduas 2 de (09.00 1.

uaz 16.00 1.) Tnaiiuuneimisluniseyuianigluuusiieiu wiaiu 3 ngunimeass] az 3 971 e
NENNIINAADIN 1 FUdl 1-5 BRUNRHILAABIIART TUN 6-15 aRLNaRalILAY wWATIUR 16-30 YA
FORIAIMITHN NGNNNINAADITN 2 JUN 1-5 ayLafiaeAaalsaal Jui 6-10 ayunafaalsuas wazdun

11-30 9UUNAKIEBIMNTH (T2) LAZNGNN1INAAEIN 3 TUT 1-5 BULIARIEAABITANT LAZIUN 6-30

(% '
A a

AYLNAFIIINNIEN (T3) IHaAUAANIIMAAEY WUFN FULLLRMNIZANA LN saRLNAgNAT T

q

219 AR AUR 1-5 aRUNAMILAABLIAAT TUT 6-15 8RLNAAR1ILAY LATIUT 16-30 OULNARIEAINNIN

o

(T1) vinldidnsnaaseuiutnanian Tnaduimingafineadswiniu 0.453+0.040 nusiesa Wminiw

o I o

FRduLiNAY 0.015+0.002 nFusadu anan1asyAuIna UWIZWwiIniL 25.107+0.307 afidussadu

LATNARNTIFAAINTL 78.00+2.00 1tlaFiFus

AdIATY: YaTanuanene n1seyLna 8nsnisaseyiiuin 8msnnssen

Abstract

A study of appropriate feeding regime in the nursery of the striped flying barb (Esomus
metallicus) was carried out. The studies were conducted during July- August 2022, using 2 days old
of striped flying barb larvae obtained from breeding. The average initial weight and length of fish were
0.24+0.01 milligram and 2.87+0.21 millimeters, respectively, nursed for 30 days with twice a day
feeding (9:00 a.m. and 4:00 p.m.). The 3 different feeding regimes with 3 replications varying on the

type of food; Chlorella, Moina, and Powder feed, and the ages at which those different food items
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were offered, 1-5, 6-10,11-15, and 16-30 days post hatching (DPH) were designed. The first feeding
regime (T1); on 1-5 DPH fed with Chlorella, on 6-15 DPH nursed with Moina, and on 16-30 DPH nursed
with powder feed. The second feeding regime (T2) was nursed with Chlorella on 1-5 DPH, Moina on
6-15 DPH, and powder feed on 11-15 DPH. Whereas third feeding regime (T3) nursed with Chlorella
on 1-5 DPH, powder feed on 11-30 DPH, respectively. At the end of experiment, it was found that
the suitable feeding regime for striped flying barb nursing was feeding Chlorella on 1-5 DPH, then on
6-15 DPH nursed with Moina, and followed by powder feed on 16-30 DPH (T1). This regime showed
the best growth performances of 0.453+ 0.040 gram; average final weight, 0.015+0.002 gram per day
weight gain, a specific growth rate was 25.107+£0.307%/day and 78.00+£2.00 % survival rate.

Keywords: Striped flying barb (Esomus metallicus), nursing, growth rate, survival rate

unu
anauuaneng (Stiped flying barb) TednarA1ans Aa Esomus metallicus Wulanlunedeag
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wapsinainlAte (smith, 1945)

Figure 1 Striped flying barb (E. metallicus), scale bar indicates 1 cm.
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Table 1 Three different feeding regimes varying on the types of food (Chlorella, Moina, or Powder

feed) and the age at which those different food items were offered to Striped flying barb larvae.

Age at which feeding offered

Treatments on 1-5 days on 6-10 days on 11-15 days on 16 -30 days
DPH DPH DPH DPH
T1 Chlorella Moina Moina powder feed
T2 Chlorella Moina powder feed powder feed
T3 Chlorella powder feed powder feed powder feed

DPH = days post hatching

NSLATENAIMSRINSLNITAYLIA
WIINANDLIAAT Aoednn sRNTlagns 16-16-16, {JugiFe, ai-ad, gilieswaaws, 51, uain
& A % Yy o AUy e Yy a o & O oA A < qw
avluinsizanls wazaulidiiuiegds 154 udafuindenndasenastsaan antiuliainis
paanAIelEan 2 Ju Asihunayuiagnian (AosmILUELENN 150 — 200 LIadRRNARART)
wisenlsunslagnizaaasaaliiiudldadin wdomniuglounsadly 1913 2 4 laupsaz
RPN . oA Y S
PeNIRUFIANNNINTY Avdauninauaraianeunazti leytnagnilan Ineldignlanfiuauau (v
1 @ 1A aa dl A ° o o ' a |oI 1
Wi 5 fosleiiadans) uazannsuei b luniseyunaduemsdiniudandasen lsaulinind,

40 wWedidud tneliignianfiuauas
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. 4 E 4 o& P .
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ArAmdungadua1e Ut (pH Meter) aandilaunazanalunn (Dissolved oxygen, DO) AdsLusNg
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(Alkalinity) ANNNIZANS (Hardness) wazan tule (Total ammonia) ‘Emmmmm%@uﬂqmmwm (Water

1 v 1
A a o

Test Kit) lla@ugan1snaaasinn1edatinmin damnnuen uaziiauulainmassenuusazngunig
NAAD INDAUIUMNERIINSEsTYRUTR uazdRInIIsen Avgnssialili
1) Wminiedgeestan (Average weight; nFusasa)

= thmingnaelainaaesnguls

Auavlameassnguls

2) ANNENLRRLTedLan (Average length; LEURLNATHAGA)

%

= ANENIINTDILANARDINGN

e maaesiguls
3) Aadagnuininsedu (Daily weight gain; nFumAadiL)

= dhwilniedagadioa (nFu) — wvtinieanEusu (nFu)

srazinan lunN1ImMAaag (44)
4) ARAANENANFAEdY (Daily length gain: WURLNATAET)

= ARNENURALAATINY (WUWRLNAST) — ANENIRRLETNEL (LIUEINAS)

FLEZIAN MNITNARBS (F1)

5) ansngiaatALInawIg (Specific growth rate; ilafidusisiadu)

= (Inuwiinedagatios (NFu) — InuvlneAsENEu(n3w)) x 100

2R IUNITNAARY (F1)
6) 8M31N1798AANE (Survival rate; tasifus)

= Awnudauiieduganimaasd X 100

o A a 4
AUIULALHDITHAUNITNAAD

NsAATIsRTaYs
Q’NLLN%H’]?%HHWLLUUZ@NM@@@ (Completely randomized design) 3Lm’]xﬁﬁfawm’ml,l,mnﬁmmq

ADRAENNIIAINZEANNKLTLIIN (Analysis of variance) wazlTeLNEUANNLANANITRIARAE It

|
o A

1435 Duncan’s new multiple rang test (DMRT) fiszauminuidenusesaz 95 Inan1sldllsunsnens (R

Programming)
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Figure 2 Average weight(g) of Striped flying Figure 3 Average length (cm) of Striped flying

barb larvae nursed in three different barb larvae nursed in three different feeding
feeding regimes regimes
WutnNAady

o

nisayuagniandonuansangunIsaaei 1 Anmtiniinseduganga Wiy 0.015+0.002

a

(% '
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nFusadu Tl ANLANANTUNNATR (P<0.05) AUNGUNIINARSIN 2 Uag 3 Terminiiusaduviniy

b

0.011+0.001 az 0.009+0.002 nFusiadu AuaTaL (Figure 4, Table 2)
ANENANNADIY

ﬂ’]?‘ﬂié‘]_l’m@]ﬂﬂ@’]%']ﬂuqmil’YJﬂ@:Nﬂ’]?VIﬂ@‘ﬂ\‘i‘ﬁl 1,2 48y 3 flannuenafindediliunnsaiunig
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IURLNAIARTU AMNAIAL (Figure 5, Table 2)
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Figure 4 Daily weight gain (g/day) of Striped
flying barb larvae nursed in three

different feeding regimes
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Figure 5 Daily length gain (cm/day) of Striped
flying barb larvae nursed in three

different feeding regimes
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WANFNAUNNATA (P<0.05) iuntsayunaluiun 1-5 faunaaisaan Jui 6-10 folsuna uazdum 11-
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AIRFT
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NFLAsULAL AR ZIINAL 24.224+0.380 Way 23.582+0.411 Lafifusisiadu amuaiau (Table 2)

Table 2 Growth performances and Survival rate in nursing larvae of Striped flying barb

(E. metallicus)

parameters Treatments
T1 T2 T3
Average initial weight (mg) 0.24+0.01 0.24+0.01 0.24+0.01
Average initial length (mm) 2.87+0.21 2.87+0.21 2.87+0.21

Average final weight (g)
Average final length (cm)
Daily weight gain (g/day)
Daily length gain (cm/day)
Specific growth rate (%/day)

Survival rate (%)

0.453+0.040°
3.437+0.180°
0.015+0.002°
0.102+0.006°
25.107+0.307°
78.00+2.00°

0.347+0.038° 0.283+0.035°

3.357+0.095° 3.277£0.072°
0.011+0.001° 0.009+0.002°
0.099+0.003" 0.097+0.002°
24.224+0.380" 23.582+0.411°

64.00+3.46" 33.33+3.06°

Remark:

new multiple rang test.

Means+SD within a row with different superscripts are significantly different (p<0.05) as determined by Duncan’s
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Table 3 Major water quality parameters in nursing larvae of Striped flying barb

Treatments

Water quality

T1 T2 T3
Temperature (°C) 28.0-29.5 28.0-29.5 28.0-29.5
pH 75-85 7.0-85 7.0-85
Dissolved oxygen, DO (mg/L) 45-50 45-55 45-5.5
Alkalinity (mg/L) 110-125 110- 125 110-125
Hardness (mg/L) 75-100 75-100 75-100
Total ammonia (mg/L) 0.00 0.00 0.00
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Abstract

This study was carried out in order to assess the diversity of fish species at Khun Thale
swamp, Surat Thani province. Fish samples were collected by local fishermen between the summer
and the rainy seasons in 2020. Thirty-seven fish species belonging to 30 genera and 18 families were
identified, with 15 families of freshwater species and 2 families of brackish water species. Cyprinidae
was the most abundant family (15 species), and most of these are least concern (LC) species. Only
one species was vulnerable (VU) (Leptobarbus rubripinna), and one species was near threatened
(NT) (Pangasianodon hypophthalmus), while both of these were threatened in situ. Two alien species
were found (Clarias macrocephalus x Clarias gariepinus, Oreochromis niloticus). However, eleven
species of fish were found with the highest frequency of occurrence (100%), while fourteen species
of fish were with the lowest frequency of occurrence (25%). The percentage of species composition
(E- value) was the highest at 7.455 including 4 species, and the lowest at 0.186 including five species.
The Shannon-Wiener diversity index and evenness index in the summer season were 2.857 and
0.797, and in the rainy season were 3.114 and 0.883, respectively. The aquatic environment in Khun
Thale swamp is suitable as a natural habitat for aquatic animals and a diversity of fishes. However,
the ecosystem is affected by sediment deposition and there are potential changes in biological
resources. Therefore, it is recommended to protect the Khun Thale swamp as a habitat for the
conservation and management of fish diversity. Besides, fish are important in the food chain. Aquatic
resource management based on community participation is necessary for promoting ecotourism at
the Khun Thale swamp.

Keywords: Diversity, Freshwater fish, Brackish water fish, Khun Thale swamp
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1 5 9tn, wee 4 1iln, a0 51 9ila (Sridang et al., 2008; Kaewtatip, 2016) AaLTuiuNguin (wetland)
a e Doy o s =< & o A 4 e
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& Ao o ) & o P Ao = A PR o ,
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1996; Kottelat, 2000; Vidthayanon, 2004; 2017) sfiaaginetlanuediuinfiesdnssneaziaenlunisan

&

AN usne lugnsazatrenainngy 10 wladidus

N5ALATITNLAYA
infiayanisdanatuunaiinilan innas auau ndesziAIAuD Ariiauainuanaaes
a o & o A 1 = A o 1 d”
#iaNug wazAriauminian Inaldignsaasialid
1) $asazaaslanianisnugidnlan (Frequency of occurrence)

v 1 v
F (%)= mmuﬁ?ﬁwuﬂmmﬁmﬁﬂummjuﬁq@s;iw x 100

MUIUATIUNIENAIBEN
2) asALsznavaiinLlan (Percentage species composition, E-value) (Tuncharoen et al., 2020;
Worapussu et al., 2021)

E-value = 9119161 3198 trinuessiatlanfiny x 100

SauFnsevinTeanae
3) AatlagNa NnANEBelaRug (Species Diversity Index) 1¥n19A 1AM Shannon-Weiner
Diversity Index ANNATUR Washington (1984) ( Worapussu et al., 2021)
H =Y (pilog2 pi)

H = FURANNNAINTA]

|
o =

4) prtipauwinfed (Evenness index) LWANNLSLANDINITUNIN T2 EUIRUGLIANT DS
azgaN1a81398 H1lAIgILaRdIan1udNauazngnIati o Uszneuldfaaiugilanda uau
In&Aeany wazinIsnIzagAaNuilauiy MMNATUea Pielo’s index (Clarke and Warwick, 1994;

Worapussu et al., 2021)

E = H/In S %38 H/ Hmax (Hmax = In S)
1 o = 1 =
E = ANATUANNINNEN
H = ANRTRANNUANUAE
° b o = p 3
S = UUIUTIHANNU LA D HANI99 58 LARUENTIA

Hmax = AaiAINvuaInuans

5) N93wnsideyan9adia wrauinaudeyadnuantatudazaiainulunggieu uazgar

1m2AT Independent-Sample t test &ngilisnsn SPSS NszAuANTaiis 95 wlasidus
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NANI53AE

nisAneIAINTaINnataesTinlantFionigunsia Samdnganugisnil lungieu
(NuARUE-INEe) uazg ey (Tueneu-ngAaniaw) O 2563 wuLlaniietan 18 29d 30 ana 994 37
wiln Tnanuilanludangieu 15 w9d 24 ana 291 28 1A 2119U 530 v Tutaegg 15 w9 27 ana
993 31 9iA AU 543 Fia YaluasA Cyprinidae wuﬁﬁmumﬁmmnﬁqm 15 180 ifaAuingesas
mmﬁmmma‘wuﬁuﬁ:ﬂmLwi@:mﬁm FaduAnidaneurnisuninszarees WugUawsavaiinluigs
AR auassANaNaInlunsetandt viennsunsnszanamaasnaniEngateanunsany i
paanil wudriuglanfidaauiaesnisnuannigaanidubenas 100 S9uaw oile 11 1w o
Chanidae 1 15ia A8 1ardaw (Channa striata) 294 Cichlidae 1 18im Aatanila (Oreochromis niloticus)
14# Cyprinidae 6 19 Aa UatmziNaunes (Barbonymus altus) UatmeiiNeauana (Barbonymus
gonionotus) Uanszuut (Barbonymus schwanenfeldi) Uanl&mumniung (Cyclocheilichthys apogon)
1landn (Labiobarbus siamensis) Uana3a811ni1 (Osteochilus vittatus) 94 Notopteridae 1 1HinAa
1landanm (Notopterus notopterus) 344 Pristolepididae 1 1Hn A Uarnuadnauiey (Pristolepis
fasciata) 9@ Scatophagidae 1 13a Aa Uanmeniu (Scatophagus argus) dautlandisiaauanisny
i’i@ﬂ%mﬁmﬂu%@ﬂ@z 25 119U 13 1HA (Table 1)

AresRlsznaulauaiinugian Percentage of species composition (E-value) W& AT
UszAninannisegsensisan1snisedinaeqtanafingng o luundetih wansfnEnuinasdlszney
Tneduaumesiuflaniinuuniign e E-value geitgaanidu 7.455 fi41uau 5 1iin fe danila
UanTdfumuas Uandn danafesunian uazilaraan dautlarfise E-value rﬁ'flﬁ@mﬁmﬂu 0.186 WU
5 17inAe Uanne (Anabas testudineus)awaealuding (Mystus nigriceps) Ua1nszas (Channa
lucius) Uanazln (Channa micropeltes) LL@ZLa@Wu‘iﬂ (Toxotes chatareus) (Table 1)

s |

HanTsANEATtilsG AT aseLszatanaiTnuigunia wudidATHANMaINATY Las
ArdRATNIPENaINggNIa wudaggeuRAATtiaNaInane uazAdaiaNwinenAn Tl
3.114 uaz 0.833 AINAAL danggFeulAdaiiaauaInuane uazadTiaNminmenAndy 2.857

WAy 0.797 ANNANGL (Table 2)
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Table 1 Frequency of occurrence and fish species composition in Khun Thale swamp, Surat Thani province during summer and rainy seasons 2020
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Season (Month)

Family Scientific name Status Summer Rainy Y%F E-value
Feb. 2020 Apr. 2020 Sep. 2020 Nov. 2020
Anabantidae Anabas testudineus LC - - + - 25 0.186
Bagridae Hemibagrus nemurus LC + - - + 50 2.05
Mystus nigriceps LC - - - + 25 0.186
Belonidae Xenentodon cancila LC - + = + 50 2.889
Butidae Cheilodipterus butis LC - - 4 + 50 1.491
Centropomidae Lates calcarifer LC - - + - 25 0.559
Cichlidae Oreochromis niloticus LC o + + + 100 7.455
Channidae Channa lucius LC + - - - 25 0.186
Channa marulioides LC - - - + 25 0.279
Channa micropeltes LC - + - - 25 0.186
Channa striata LC + + + + 100 2.516
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Season (Month)

Family Scientific name Status %F E-value
Feb. 2020 Apr. 2020 Sep. 2020 Nov. 2020

Clariidae Clarias gareipinus X LC + - - + 50 0.745
Clarias macrocephalus

Cyprinidae Barbonymus schwanenfeldii LC + + + + 100 4.659
Barbonymus gonionotus LC o + its + 100 6.523
Barbonymus altus LC + + + + 100 5778
Cyclocheilichthys apogon LC i + + + 100 7.455
Hampala macrolepidota LC + - - + 50 0.652
Henicorhynchus siamensis LC + - - + 50 0.465
Labiobarbus siamensis LC + + + + 100 7.455
Leptobarbus rubripinna VU w pr 2 - 75 5.591
Osteochilus vittatus LC aF + + + 100 7.455
Osteochilus melanopleura LC - - + + 50 0.559
Puntius partipentazona LC - + - - 25 0.745
Puntioplites proctozystron LC - - - + 25 1.118
Parachela siamensis LC = - - + 25 1.211
Rasbora sumatrensis LC v - - + 25 0.372
Rasbora tornieri LC + + - + 75 5.591

Eleotridae Oxyeleotris marmorata LC - + - + 50 0.652
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Season (Month)

Family Scientific name Status Summer Rainy %F E-value
Feb. 2020 Apr. 2020 Sep. 2020 Nov. 2020

Mastacembelidae  Mastacembelus erythrotaenia LC - + + + 75 1.957

Notopteridae Chitala ornata LC + - - + 50 1.211
Notopterus notopterus LC + + + + 100 7.455

Osphronemidae Osphronemus goramy LG - + 8 - 25 0.186

Pangasiidae Pangasianodon hypophthalmus NT + - - + 50 0.745

Pristolepididae Pristolepis fasciata LC + + + + 100 7.455

Scatophagidae Scatophagus argus LC + + + + 100 5.684

Tetraodontidae Pao cochinchinensis LC - + - - 25 0.093

Toxotidae Toxotes chatareus LC + - = - 25 0.186

Total families 15 15

Total genera 24 27

Total species 28 31

Note LC= Least concern; NT = Near treatened; VU = Vulnerable; - = Missing; + = Found; %F = Frequency of occurence; E-value = Percentage of species composition
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Table 2 Diversity index of fish in Khun Thale swamp, Surat Thani province during summer and rainy

seasons 2020

Seasons Number of species Diversity index Evenness index
Summer 28 2.857 0.797
Rainy 31 3.114 0.883

Anuani19sININsetlanluteggien 28 1iln A1uau 530 M uazludaeggeu 31 aila

'
a a

319U 543 f Wenraumsudeyadnuandausazatiniinulungfeuuazngiu 1neds Independent-

Sample t test WL91 Ti9a2g INANUANFANNNERR (>0.05)

3RS NANISIAE

HanNIdngAesAlsEnauaesriaiuflaniBnisgunsia Tnasusansaatnsanaalseu

£ '
A

wutidslfrsesdiatlszag un 91e se Nniaivsaedlanludeingfeunazngeu w.a. 2563 wutlan

v
o

VianNA 18 294 30 ana 99 37 aila nnsAnmAsllanulan 2 9iin Gedmdudantanges Ae dainzns
o A = = . P8 A O o

1719 uazda1meniy iesandegunzialuuisessassundnainanuasiAnuaaseswinmng

denseiugatiTuneauludandngsunisall (Sridang et al., 2008; Kaewtatip, 2016) LiaRsIAaaL

o

s nnungudanfifuun M ln&qeaug (Vulnerable) 1 1iin fia daniin (Leptobarbus rubripinna)
mmumwimé’gn@ﬂmu (Near Threatened) WU 1 %A Aa Uanaqne (Pangasianodon hypophthalmus)
mmumwgﬂ@ﬂmﬂu%g’mﬁﬂﬁﬁmﬁ (Threatened in situ) Wi 2 stin A Uantin uazilatasne wu
W’uﬁ:ﬂmﬁi’]\iﬁu (Alien species) 2 1Hin A% ananeend (Clarias macrocephalus x Clarias gariepinus)
wazianiia (Oreochromis niloticus) (Seehirunwong et al., 2000; Vidthayanon, 2005; 2017) NNFANEN
Imm%wm’mﬁmﬂ%mmsﬂmﬁwumzmwufj’]ﬁﬂmﬁwmW«%’]mu 18 294 37 wila Tneddanluaed

=

Cyprinidae Ag1xu1any linaenial S1u9u 6 T9HA AnianNm 15 sRaNNANDTesaz 100 Tnawy

¥ {
o

1lanlunad Cyprinidae Lﬂuﬂmﬁwudqulwmiumjuﬂmﬁﬁm’l,ul,mmﬁﬂm”l,ﬂmmﬂimﬂ”l:m Ex
Wﬂmﬂﬁmﬁ’m’m\i’m@’mme{’mmﬁlﬁyuﬁl (Suvarnaraksha et al., 2012; Valunpion and Suvarnaraksha,
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Abstract

A study on nursing of tadpole frog (Hoplobatrachus rugulosus) by using supplementary feed with
different herb was conducted. The objective of this study was to compare the growth rate of frog nursery by
using chili, garlic, and pepper as additional ingredients in feed formula. Completely randomized design (CRD)
with 4 treatments (T) and 3 replications were used. Each treatment was used commercial feed mixed in ratio
99:1 with crushed chili (T1), garlic (T2), and black pepper (T3), respectively. A 40 % protein commercial feed
was used as a control group. Initial mean body weight of frog in this experiment was 0.20+0.02 grams, initial
length was 2.00+0.20 cm and initial body width was 0.85+0.05 cm. Total length, body weight, and body width
were measured every 30 days, and survival rate (SR), feed conversion ratio (FCR), average daily growth (ADG),
and specific growth rate (SGR) were calculated at the end of the experiment. The results showed that mean
body weight gain, length gain, and body width gain in T2 was the highest value at 44.68+3.06 grams, 4.26+0.19
cm, and 3.82+0.20 cm respectively. Mean survival rate of T4 was highest among treatments at 71.67+5.77 %.
In terms of FCR, ADG and SGR was found that T2 has the highest value at 2.26+0.16, 0.74+0.05 g.day‘ﬂ, and
9.01+0.12 %.day"1 respectively. These results have a highly significant difference (P<0.01) between treatments.
In sum, based on the results of this study shown that adding garlic powder in pellet feed can get higher growth
indicators, but also can decrease survival rate.

Keywords: Chili, Garlic, Pepper, Nursing, Frog
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Table 1 Some proximate composition of frog commercial feed (Mustapha and Bello, 2018)

Compositions Percentage
Crude protein 42.0
Lipids 11.0
Fiber 1.9
Total ash 9.5
Moisture 1.0
Nitrogen free extract 34.6
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11, 4 uaz 3 TaNAWINIL 3.2120.21, 3.06£0.28 waz 2.84+0.40 LIWANAT AMNAAL (Table 2)

3

AUERIINTIARANE ﬁqmm?mmm‘ﬁ' 4 ﬁﬁmmmammmﬂmﬂ%m% 71.67£5.77 Wedldus 389891
urgnnimaaesd 2, 1 uaz 3 GalATWINTL 66.67+7.64, 43.33+6.29 uaz 31.67+1.44 Wefiusmug v
Fnudnmnsulaauewnaduiwin ﬂgmmmmmﬁl 2 ﬁﬁ’]ﬁﬂﬂﬁ@ﬂﬁﬂ 2.26+0.16 989911 ungAnImAag
7 1,418 3 FelANvia 2.41+0.03,2.97+0.16 WaZ 3.24+0.30 ANNAAL ’mufrj”mmwm?mﬁuima?iﬂ
Windudedu qantInaaedd 2 RAINANAAAAD 0.74:0.05 nfuAedu saqatuliun
ﬁqmm?wmmﬁ' 1,4 uaz 3 T9TAWINTL 0.70£0.01, 0.5740.03 UAZ 0.52+0.05 NFuAaTUALAFL K1ushg

nsastyiRuIRA g gannsmaaasii 2 AAmaniigane 9.01+0.12 wlafidussad sasasunlfunganimases

N1, 4 uaz 3 TNAWINTU 8.9040.02, 8.55+0.09 WA 8.41+0.15 1lasidussadi Auaisy (Table 3)
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Table 2 Result of supplemental herbs on body weight (g), length (cm) and body width (cm) of tadpole frog

in 60 days of experimental period.

Treatment 4

Period time  Parameters Treatment 1 Treatment 2  Treatment 3
(control)

Weight 0.20+0.02 0.20+0.02 0.20+0.02 0.20+0.02
Initial Length 2.00+0.20 2.00£0.20 2.00+0.20 2.00+0.20
Width 0.85+0.05 0.85+0.05 0.85+0.05 0.85+0.05

Weight 2.65+0.34° 2.73+0.25° 2.44+0.35° 2.61+0.17°
Length 2.93+0.11° 2.71+0.24° 2.99+0.27°  2.80+0.25°

30 Days
Width 1.16+0.14°  1.20+0.41°  1.18+0.18°  1.15+0.15°
Weight ~ 41.71+0.50° 44.68+3.06° 31.20+2.74° 33.91+1.76"
60 Days Length 3.88+0.15°  4.26+0.19°  2.78+0.28°  3.06+0.18°

Width 321+021°  3.8240.20°  2.84+0.40°  3.06+0.28°

Remark: Different letters in horizontal mean highly significantly difference among treatments (P<0.01)

Table 3 Result of supplemental herbs on Survival rate (SR), Feed conversion ratio (FCR), Average daily

growth (ADG) and Specific growth rate (SGR) of tadpole frog in 60 days of experimental period.
Treatment 4

Period
Parameters Treatment 1 Treatment 2 Treatment 3
time (control)
SR (%) 70.83+8.04%°  85.00+4.33° 69.17+8.04° 87.50+6.61°
FCR 4.13+0.57° 3.98+0.38° 4.54+0.78° 4.1740.29°
30 Days
ADG (g/day) 0.09+0.01° 0.09+0.01° 0.08+0.01° 0.09+0.01°
SGR (%/day) 8.60+0.42° 8.70+0.30° 8.32+0.50° 8.55+0.22°
SR (%) 43.33+6.29°  66.67+7.64° 31.67+1.44° 71.6745.77°
FCR 2.41+0.03°  2.26+0.16" 3.24+0.30° 2.97+0.16°
60 Days

ADG (g/day)  0.70+0.01°  0.74+0.05" 0.52+0.05° 0.57+0.03°

SGR (%/day)  8.90+0.02° 9.01+0.12° 8.41+0.15° 8.55+0.09°

Remark: Different letters in horizontal mean highly significantly difference among treatments (P<0.01)
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