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Abstract

This research aimed to study the efficacy of plant extracts, including neem seeds, marigold flowers,
and sweet flag rhizomes, in controlling the lesser grain borer (Rhyzopertha dominica (Fabricius)) in seed
storage, as well as their effects on rice seed quality. Experimental design followed factorial in CRD with four
replications. Plant extracts were analyzed for their chemical composition using Gas Chromatography-Mass
Spectrometry (GC-MS). Chemical analysis revealed that the main compound in neem seed extract was
trans-13-octadecenoic acid (31.89%), in marigold flower extract was Ol-tocopherol (11.49%), and in sweet
flag rhizome extract was asarone (39.94%). Repellent contact test showed that sweet flag extract had the
highest efficacy, repelling 93.92% of lesser grain borers within an hour at 40% concentration, and maintaining
its effectiveness throughout the experiment. Insecticidal contact test found that neem and sweet flag
extracts at 40% concentration resulted in 100% mortality of lesser grain borers within an hour. The study
on preventing infestation in stored rice seeds revealed that woven plastic sacks treated with sweet flag
extract provided the highest protection, preventing 93% on the first day of the experiment and maintaining
effectiveness for two weeks. The study on the effects of sweet flag extract on rice seed germination showed
that woven plastic and gunny sacks treated with the extract had no negative impact on seed germination,
with the highest germination rate reaching 96.25% in the fourth week. The research findings indicated that
sweet flag has high potential as a natural insect control agent and could be applied for rice seed storage.

Keywords: Neem, Marigold, Sweet flag, Stored insect pest, Rice seed quality
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avian (Azadirachta sp.) Wulddudiu vuanansdslvg wuldludssmadifenna Souialy Tuwdnazian
WU @13 3 wila Ao avenAnIARY (Azadirachtin) g uanudy (Salannin) wagdudu (Nimbin) Fail qualunisiosiu
wazinuuasdngiis TasarsngudenanduszAnsam Tunisdudanisanasivreauuas Msiy uag n1s
WiaivTnvasle vuou wavsnud uenaniuasieiddinateuadaady aslawamanduasiviliuuadl
¥oU13k9 [6] A13L304 (marigold) aglu1ed Asteraceae a1sainanNAIsoslinadonsla N155u N1saiuass
fudanmsnslivenmasinglulsaiu vennnifasasnanamidesdigrdldlsunuanndssou Tnefiiuvesidudng
Td winiu 55% [7] mdrind flansddy Thun beta-asarone deiuszansamiluaseuuadneifufivsosyuy
Usvamvsaiaas Sudimataiapiiuln uagnistuemsvesusas Sudineiannssuuduiug uagniseenainldves
frdeu Sudamansyuondon wasuuaiiide MiuuasTuung uwastunalsd davsindn vuounsesin wazuuas
fnslulsanv [8] ms@nwives Liu et al. [9] v inhifumenssmenniniriuhuarasUssneuiiiuesduszney
Taun Methyleugenol, (E)-Methylisoeugenol kag O-Asarone ffnanmluniswauiduaissuniu/oneiuuasain
sesumALiteruaumiTsdold
mslfarsatafitlunismunuuuasdnslulsaiv Wy arsatnudnaznn eonmaudes wariu Hudn

madenuilsfiazannsotunfauildlunmsdestuidauasdnslulsafveesdnld domgiiaduiuues
arudAesnuided Wenaunumsldmaeddaasei waztfunuimslumsidouasiilerfivyadiamdy
HARAMIINIINTNYAT
IngUszaeAvaInIIdY

diefnwUszAvBnmuesansatnaniudndzion nenamiies waziiuih densmuauueatadentulss
Wudenug sudwansenusenun muaaiugin
WAtunsIY
1. LAUNITNOADY

nsfnwgrsnansduialduasdudasiivesansatnfivtlestuidanendiuden 1ununImAaUY
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2.2 Mmawseuuendrden suswdidiuisuesdridonainiesfifins naumusuaun nukazlsuiv
winiug auiadaiusdnionds dmiafenidn neidsafiusulpetinndeddadundemaradinuug
16x22x8 Lwufuns (nT1axe1xge) Usunns 500 nfu Yasenendraudendadinionazine 31usu 50 67 aslundes
wazdarnaesfiinisangguunn 5x5 wufuns ydediwnaviaieszuiseinia danalivududsaunady
wosUfuRnisfigumnd 25-27 esrusadea Arwduduivg 75-80 Wodifus srervinan 7-10 fu i Touuag
sanuarlanaommatafinliluiy seaunesdidonesndududuiogudaly dweadrldendafivey 14 Tu
Tlun1sfinuidesaly

2.3 MIASHUMBEIIAT Windnaza (Azadirachta indica A. Juss. var. siamensis Valeton) Aona1309
(Tagetes erecta L) waginininutin (Acorus calamus L) sndahaimazenn sulsidlugouandouiigumgi
45-55 gaAiwaidod aunsyitauie anduhilvanuaveuieeiosun \Aushegndlugananadin iovinisadalu
fumeusioly

2.4 M3W3ENATANAINLEANEERE UnFaglisuasiiglaazytn Usuia 100 n$u uadanisieniues
95% U304 300 Haddns uwendinliidunan 7 5u udnhannudeeieaniu 1 9lus nseafiureaman thnnwds
nseunatatidislenusaniufeiniesnay 4 $ilu nseafuresnmiildsmiuadusn wdnhveuatimely
SUNAIELATDITHNEASRUUANAINRY (rotary evaporator) Iansafnfisiieneaeu [11]

2.5 Anwiesduszneumuniivesansatniia tharsadafivfivieuldluinseimesdussneumanilagld
w3 ealinnevansiaewmaiaufalasuninns @ -unaaualnsiums (Gas Chromatography-Mass Spectrometry)
Headspace 8%® PerkinElmer Ju CLARUS SQ 8 GC/MS Tagldnaduil Elite-5 MS 4u1nA2me17 30.0 AT x 250
Lulasiuns aruvuvesilay 0.25 lulaswas Tdufadiden (He) Wuuiatmg dedns 3.0 faddns/undl Usunm
wed1efian 1lulasdns dnarsadaiieg19dusuu spilt injection mode $ms51d7u Split=10:1 wazld
Tsunsumuaugamgl dil dsgumndinedniFudu 50 ssmiwaidea \Hunat 5w Tasifugamgiidu 240
pernwaied Aasnn 10 ssriaiduaneund uazaly 10 undl nduiiiudu 280 esrwaldea lusas 30
psmsaldsasriou? wazadly 10 ui druvesnuaaunlnsiined gungiiszwinanisufalasunlnsnsm
funaaUnlnsiinos (Interface) 280 osrniwaiioa ludruvesimaanInsdiwosiguugiuvdsiniadidnasey
(lon source) 250 arugaLTed wasuvesdidnnsou (electron impact) suiuluanavesanswiiiu 70 Sidnaseu
Taadl (eV) gumgiiduAnuenlossau (Guadrupole) 250 aaFwaLBed YIVUALUANAVULTATIZI AUAUIIN 30
fi3 500 w3a/Uszq (m/2) Tu 0.5 Jurd Tuiinuaidulasuiinsunsy wazUssdunaeuiiioudn Mass spectrum
vasesRUsznoumsaiiluasatn Wanawan aona1ai5es wazminiun wiazita (peak) 7ilaupn Mass
spectrum voarnaAsgIuREnstuinlilu lbrary Tu grudeyaves NIST/EPA/NIH Mass Spectral Library 2024

2.6 NM3fneUsEANSANTDIATANANY

1) qrisnensduiidlavesansataiivtlestufinuend1don
nsnadeunvsnansdusalduendaidendautaiiinaaesunsdiuniaiinisues Taban et al.
[12] ¥1N156389198SANANYIBLONIUBA LS SEAUAIILTLTU O (NSeAenIasUan), 10, 20, 30 way 40 wWasidud
Fautan3snsza1unses (Whatman No.1) sunaiduriugudénans 9 lwuiimng senifuassdu innsvenaansardn
figU3ans 0.5 fadans asUuASITaveINIEA¥NTaY ULagnIEAuNIaBnAsMilmenmelenueaA Ity 95
Wedidus Uuns 0.5 fadans Yaeeliuis theswensyaunsenidesdiunussnuiuuasnsaduaminizie

YAduRIuAUEna 9 wufwes Wueadruudenualudiludunar 1wl wWiesaaniswedeuln Uassuen
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Friendufintesuon 10 6 awmsanarsaunsde Wusnwliluesufoinns Sufindwauiendndend
wueguunIzAuNTNsazilmdnvaaeud 1, 2, 3, 4, 5, 6, 7 uay 8 Halua
2) grisamsdudasnuesansatnfivoturiidnueadnilden
nMsnadeUgYsIINIsduiasneatUdendaulainismaasuisdiunaiinisues Taban et al.
[12] vhnsideanarsadafivsaievusalilaszduainududu 0 (lenuea 95%), 10, 20, 30 wag 40 Wesidud
nenansafiaivUsu1ns 0.2 Ta88nT aUuNTEAIENTBVUIALTUNIUANENA1S 5 lwufiuns Uaeelue ihuen
FrFonudlugifudunan 1 uit iieannisindeulm Udesuesdnidenduiuissuou 20 f amsananany
wgidruadukiuguinans 6 lwuRiues udnuliluesufiing tuindiuaunismevesendruuden
vEsnaaeUTl 1, 24, 48 wag 72 Halus
3) Uszdvsnmuasansaiaiivsienisdesiunsidiihanewdaiuddnlunszaeunanafinaiuiaznsvaay
Uruanueadrilden
tnanisnadeugns enisduialauazduiasivesansadanvdostuidanendiiugdonils
Uszansnmanniign uldlunisadeuussdviainvesansafafisdonistdostuniaidvianewdaiusdnly
nszaeUNANARNAULAnTzaBUYuINNaAt RN TduA nsldansatamiriuthilenudutu 409 dufiums
YAFOUATILKLNISTAGEY Usznay 4 n35uds Ao nssudsd 1 nsvasuwanainauguansatnitul nssudsd 2
nszapuluuasatnitu n33uAsT 3 nszapunaraRnanuliiquats uasnsIAs 4 nsvaeutuldguans vh
NsYUAGoUNSEARUNANARNaUMAZNTEARUUIM YUA 20 X 20 WURIAT (1319 x 817) eansu3unu 25 Jadans
punsssisnaaey thnsvaeuduanisliuiareuussgudaiusiniudeniusvnnenuya10s fldannsudslu
STUUMIHAAMNINTSLNYASAR AT IMINEAY (Good Agriculture Practices (GAP) 91n8Lnasiays damindenidn
USunas 250 nfu/nszaeu dinszaeuussgiiulunasanarafinuunn 29.5 x 39 x 20 wufiwas (1919 x 813 x g9)
wazUdeeuandruddendafuiediuiu 50 a1 addundeamanainladiedidvuaduszeziian 2 dUanii [13]
Mndudunamadmnudaiuiinvemendiien dudwauseaddeniliausonsansyasunniuiu
LAy 14 Ju
1) wavesensanafivfineAnusenvoLAaRuging
Teansafamiriuthiienududu 40% suiunsmasounuununismaaes Usenou 4 nssuls Ae
nssuAsd 1 wiavuiniivssglunssaounanafinauyguansatndad nsnsd 2 wiawugdniussalunszasy
Uhuguansataiiut nsaisd 3 wieuginiussglunsvasunanaiinanuliiyuans uasnssudsi 4 wiewugin
Aussalunsraeuinuliguans tiudeiusinuudoniudanaenud10s munsaAiveass Mevdminmaiiv
$nw 1, 2, 3 waz 4 dUawi uumgilenaasuiesiduininusen TnmzAnULNIEAMIMIZLUY Between
paper (BP) ¥iia Roll paper 100 wida/g [14] msaﬂﬂ’uﬁwuuumé“mﬁuﬁjﬁﬁnﬁaaﬂnﬂi’u sowflonfuian 14 Yu wds
WNZRINNYNITNAGBUNITIONNINTFIU
2.7 MIlAsenveya
1) Awandesidudnislaventiden lneldans wWesidudinsla (PR) % = [Nc / (Nc+Nt)] x 100 Tag
Ne fo Srunuusiasiiniluilsiivenovuea uag Nt Ao Suuuuasinuluilsiiveaansadafiv uazduindnsnis
mevenentdenlagligns Abbott’s formula lagldgns 803101308 = (A-B) x 100 / (100-B) lag A fg
FIWIUNTAGVDIUNAIVBINAUNARDS Uag B AD T1UIUNTANEVDILUAIVBINGNATUAL YIIN1TIATIZRTRYANI

A0ANIULHUNITNAABY factorial experimental in CRD 1a831AT12AINNLANA 19N 1NEARVDIUAaZNTIUID
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Wisuifioueiedeseds Least significant different (LSD) fisgfunnudosiu 95 wesidud inszvideyalngly
TWsunsudndagy Statistix 10

2) Muwamiesazvesnisdussmadwhasveseatden Inglians Sevaznistiuds = @Funusen
frudeniililannsanzgnszaeu/sunmentnudenilivaaeuionn) x 100 uszdnnueiidudnisen Tng
g3 Wesifusinissen = rurudundunifisen/Sruiuwdndiinng) x 100 vnsiesgideyamsainay
uHuNsMAaes CRD Tagdinsiesinnuuaninansadidvosusiaznssuds wWisuifivuanadedis3s LSD fisziuay

Wodu 95 Wesldud Tinszvideyalaeldlusunsudniagy Statistix 10

NaN15I8UaZaAUTIUNE
1. parUsEnaUNLAivasasanaiey

MsAsEesiUssneunaaiivesansanamanasinngae GC-MS nuansussnausanun 25 via Andu
90.74% ‘UENm‘i‘LJiSﬂanqum LATNUAIT trans-13-Octadecenoic acid (31.89%) wag n-Hexadecanoic acid

(16.12%) Wussrusznovdulva) (Table 1)

Table 1 The chemical compound of neem seeds extract

No. Compound RT %Area
1 n-Hexadecanoic acid 22.463 16.12
2 Hexadecanoic acid, ethyl ester 22.591 5.35
3 trans-13-Octadecenoic acid 24.142 31.89
4 (E)-9-Octadecenoic acid ethyl ester 24.229 4.83
5 Octadecanoic acid 24.357 8.92
6 Heptadecanoic acid,15-methyl-, ethyl ester 24.470 4.81
7 Hexadecanoic acid, 2-hydroxyl-1-(hydroxymethylethyl ester 28.881 2.23
8 9-Octadecanoic acid (2)-, 2-hydroxy-1-(hydroxymethyl) ethyl ester 33522 8.31
9  Octadecanoic acid, 2-hydroxyl-1-(hydroxymethylethyl ester 34.283 1.90
10 y-Sitosterol 44.060 0.88

RT =Retention Time

nussRUTENRUMIATivasansananena1 s eeviarun 29 vila Andu 69.22% lnewuans O-tocopherol
(11.49%) \JussAuszneundan (Table 2)

dmsuansad it udinusdUsenauniaalianua 25 via Aadu 70.39% lagnuans Asarone

(39.94%) \JusirUsznaunan (Table 3)
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Table 2 The chemical compound of marigold flowers extract

No. Compound RT %Area
1 Phenol, 2, 6-dimethoxy 15.305 3.21
2 n-Hexadecanoic acid 22.308 3.32
3 Hexadecanoic acid, ethyl ester 22.583 3.48
4 cis-Vaccenic acid 23977 3.39
5 9,12-Octadecadienoic acid, ethyl ester 24.139 3.35
6 Astaxanthin 29.576 3.85
7 Astaxanthin 29.807 3.60
8 18-Norcholest-17(20),24-dien-21-oic acid, 16-acetoxy-4,8,14- trimethyl- 37.550 5.11

3,11-dioxo-, methyl ester
9  0O-tocopherol 40.205 11.49
10 y-Sitosterol 44.116 5.56

RT = Retention Time

Table 3 The chemical compound of sweet flag rhizomes extract

No. Compound RT %Area
1 Benzene, 1,2-dimethoxy-4 -propenyl-, (2)- 16.689 2.60
2 (2R3R,65)-6-Isopropyl-3-methyl-2-(prop-1-en-2-yl)-3-vinylcyclohexanone 17.502 1.54
3 Asarone 18.641 39.94
4 Phenol, 4-(1, 1-dimethylethyl)-2,6-dinitro- 20.990 1.24
5 Phorbol 37.031 2.24
6 Lupeol 38.868 1.57
7 6-Methoxy-2,7 trimethyl-2-(4,8,12-trimethyltridecyl) chroman 40.169 1.09
8 Astaxanthin 41.605 4.95
9 Uvaol 42.918 2.72
10 y-Sitosterol 44.092 1.28

RT = Retention Time

2. grismensdusidlavesansataiintlostufiduondden

ansatnfiv 3 viln Wqusnsdudalaeadriudenldunnsnaiu (P>0.05) mudszeyingn 1 8 8 Falu
asatamirinthannsoldueatidden 61.50-66.11% dwiuansatanenanidesuaransatnudaasialignd
n15lduLag 57.50-61.50% wae 57.50-60.50% srwaity Tnsansataimiriuthligvsnislausasgeaafissosna 2
s (66.11%) dwdunrunduduvesansatafialfgrinmsdudalauendridonuansinsedredifddnydmnaadn
(P<0.01) Tagannandiudiu 40% fiesidudmslanendnudongeninansadaiwviaduluyniiaaninnmsmaaey
Fafiszoriaan 3 Halue fedidudinislageanuindu 74.64% oeslsinu lirnuuansrsedraidoddy (P>0.05)

Wessuliisuiuanududu 30% nilgonisdudalanentiiudonsening 65.83-70.00% Woia1sandndnasu
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synInsrdanazanuludureasaiaiy wuirlanuuanagegsitediAynisaia (P<0.05) ansafnmiiu
Aty 0% Tinvsnsdudalagegasemning 87.50-93.92% defiszezinan 1 fv 3 Saluausnlviesidudnsla
gafigainiu 93.92% wasdiszeriaan 4 fa 7 $alus Sensdifgns nsdudalaendnildensdwseiednei
Wodidudnislags 90% ansadadivitliqninisduialanendriudensesasn Ao arsadamirindaududu
10-30% ansafndnazinuazansainnenaaiesrududy 10-40% Miesidudnislasening 55.00-75.00%

wazdilinuanuuanssiuedadideddgy (P>0.05) (Table 4)

Table 4 Repellent contact activity of plant extracts against the lesser grain borer in seed storage after 1

to 8 hours of exposure.

Repellency (%)
1 hr. 2 hr. 3 hr. 4 hr. 5 hr. 6 hr. 7 hr. 8 hr.

Treatment

Plant extract (Factor A)

Neem al 58.50 60.50 60.50 59.50 57.50 58.00 58.00 60.00
Marigold a2 58.00 61.50 59.50 60.00 57.50 58.00 58.00 59.50
Sweet flag a3 65.28 66.11 64.28 64.00 61.50 62.00 62.00 63.00
F-test ns ns ns ns ns ns ns ns

LSD 9.44 10.16 8.69 6.71 7.18 8.35 8.35 8.54

Concentration (%) (Factor B)

0 bl 37.50c”  4250b 35.00 ¢ 37.50 ¢ 25.00 c 2750 ¢ 27.50c  35.00b
10 b2 60.00 b 62.22 a 6250b  6166b  6250b  6250b  6250b  6250a
20 b3 6583ab 65.00a 66.66ab 64.16b 64.16ab 64.16ab 64.16ab  65.00 a
30 bd  6583ab 70.00a 6833ab 69.16ab 69.16ab 69.16 ab 69.16 ab  69.16 a
40 b5 73.80 a 73.80 a 74.64 a 73.33 a 7333 a 7333 a 7333a 7250a
Ftest o *% *% *% *x *x *% *%
LSD 12.18 13.11 11.22 8.67 9.26 10.79 10.79 11.02
Factor A*B

al b1l 3750 c 42.50 c 35.00 c 3750 c 25.00 c 2750 c 27.50c  35.00c
al b2 60.00b  65.00bc 6500b 6250b  6500b  65.00b  6500b 6500b
al b3 65.00b  6750b  7250b  65.00b  65.00b  65.00b  6500b 6750b
al bd 6500b  6750b  6750b  70.00b  70.00b  70.00b  70.00b  70.00 ab
al b5 65.00b  60.00bc 6250b  6250b  6250b  6250b  6250b 6250b
a2 b1l 37.50 c 42.50 ¢ 35.00 ¢ 37.50 ¢ 25.00 ¢ 27.50 ¢ 2150c  35.00c
a2 b2 55.00 bc  57.50bc 60.00b  60.00b  6000b  60.00b  60.00b  60.00b
a2 b3 67.50b  65.00bc 65.00b  6500b  65.00b  6500b  65.00b 65.00b
a2 bd 6750b 7500ab 7000b  70.00b  70.00b  70.00b  70.00b  70.00 ab
a2 b5 6250b  6750b  67.50b  6750b  67.50b  6750b  67.50b 6750 b
a3 b1l 37.50 ¢ 42.50 ¢ 35.00 ¢ 37.50 ¢ 25.00 ¢ 27.50 ¢ 2150c  35.00c
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Repellency (%)

Treatment

1 hr. 2 hr. 3 hr. 4 hr. 5 hr. 6 hr. 7 hr. 8 hr.
a3 b2 65.00b 64.16 bc  62.50b 62.50 b 6250 b 6250 b 6250b  6250b
a3 b3 65.00b 6250bc  6250b 6250 b 62.50 b 62.50 b 6250b  6250b
a3 bd 65.00 b 6750 b 6750 b 6750 b 67.50 b 67.50 b 67.50b  67.50b
a3 b5 9392 a 9392 a 9392 a 90.00 a 90.00 a 90.00 a 90.00a 87.50a
F-test * * * * * * * *
LSD 21.11 22.71 19.43 15.02 16.05 18.69 18.69 19.10
CV. (%) 24.41 25.39 22.17 17.21 19.12 22.08 22.08 22.01

/Means within the column followed by the same letter are not significantly different (LSD, P>0.05), ns represent non-

significant, * Significant difference at P<0.05, ** Significant difference at P<0.01, C.V. represent coefficient of variation.

il duieifidnenimluninialdlosindndngfia aenndestuauifovesdmn uazane,
Sauws warane (5, 8] Idneasuusyavinmdesiurameiutronsmuuisasdmslulsafiusdaiugining
Tngninsituingnudaiustrlnedamide 300 n¥u wuimeiuhasnsamuuisasdgisafuiidsieg
wiawuginlneldegsiifedify (P<0.01) nranszoziat 6 ileufiiuinwiudaiug vonaninuideues
ugnad [7] wuinhsunenssmeainaniesivssansnwlumaduasla arssuuasdudamedenandraiuden
gegafinrandudy 50 pL/Lair vesingduvenssmenaenauies awnsalauend1uudenld 100% fivaan 24
Falus uazddmanenisaevewanddeniaisnissusaznisduda Tnedarnnudufiv (LC,) Wiy 25
uL/Lair wag 38.45 pl/Lair ndan1snaaes 24 §alus uaz agwsd [7] ldlimauainasmisginguailiuesd
(flavonoids) anaaFesdngaiusadldlneidmegmela dedens deun Gaiadenmemelassiuwadusausas
Tnglufudadednuramsrhauresawulesd NADH-co-enzyme ubiquinon reductase (coplex ) wagnszuauns

fhenendiannsau (electron transport system) Tululvnauinse dwalviwuasafiweendiaunaragluian

3, guisvnansduiasinvesansadafivdestufidnuentiuuden

ansaraiioa 3 via WovdmsdudaenuendndonuansseshiidedfeyBoneada (P<0.01) flsvazinan
1 uay 24 Faluswsn Tngansatamiiuduasansatanonmaiiesaunsnsmonddenldggafisvesim 24
Falua Taglisnsnismieresend1udeniviadu 79.50% uslinuaruuans1seg1added iy (P>0.05) i
suziaan 48 uar 72 Talus lnwansarindinta 3 ¥ila IHsnsn1smewinfiu 80.50% dusuaududuvesansarn
feflqinsdudaenuendriudonunnssegaiiteddyBmieadd (P<0.01) Tnsnrandudu 40% f8nsnisme
vesmand1Udon (98.33%) ganinansafnfivwiaduiiszoziaa 1 9alus wazlisnsnnismogeanie 100% 7
szezian 24 89 72 $9lug agrlsfany dwuaruwanssegefideddsy (P>0.05) WewSsudisutiuamududu

30% Ndgransdudasinuend1aUionsening 96.66-100% wansbiliuinilennududugunazszezainig

P% '
=% =

AUNANIUIUTY 8V 9RSINITAN8VRINBATNUURDNLANTY LT DNI1TUIBNENATINTENINIRALALAIMLTUTY

Y9ATANANY WUINLAIULANANENTTEdAYE9Eds (P<0.01) N15zaztian 1 wag 24 99Lue lneissziian
1 9lus arsadamanazianaududy 40% wazasatanitinuiianududu 30-40% Tignsnisdudaenuen
T1denganlaedidnsinismiewiaiu 100% wilinuauwanssegeditde (P>0.05) WewIsuiiuivaisain

° v v

WARAELLAN 30% @N5ANANBNATIEBIAMNITNTY 30-40% WazaNTaNAWIINIIULNAMITNTY 20% F9EPNSIN1TANe

ISSN : 2821 - 9406 (Online) n




NIATIMEMEns wialulad wazuinnssy windnerdunwdug

I 4 atuit 1 (Uns1AY - iqmau 2568)

23N 95.00-98.75% fiszeziaan 24 Halus ansadmwdaaziananududu 30-40% asadanenaideavans
avmmdriuaudd 20-40% s snevesmendiUdengegaiia 100% wrlinuaruunnensoeed
Todday (P>0.05) iewSeuifisutuansatnudeaziauaransatanenaaifosmududu 20% Sedidnsnisame
Winiu 95.00 Lag 98.75% MILANRU @OAAROINUNANITINEYD SAUINT WazAue [8] 81991n39Aa [16] @15ain
Suhdqusviiisrezdfutevesindniuasiadavdomeldunnt 90 Wesidud Wednsdudalaenss
wazesAUszneumaeiiinuluasatnanudnasian nenanaides waziiuh lunuisendiinuans Sitosterol &
\Juanslilnawmosea (phytosterol) 7ifls1891u1 phytosterol finasaunasluguiuusing 4 saufisfanssusefums

i Mavhangwad wazdudinsinuvesameseadinilusiu (sterol carrier proteins) ffeawadn1sANYILN

4

@

WAEITUAINTINLULAWRY phytosterol dodngiian1nIsinunsiiddsy [17] diunisseziia 48 uay 72 93l

2N

gn31n1smevestentrildantuynnssudsiuwiliuwingu (Table 5) wandiiiuingrdvesasainazoangndisd

LaLAIN

Table 5 Insecticidal contact activity of plant extracts against the lesser grain borer in seed storage after 1,

24, 48, and 72 hours of exposure.

Mortality (%) of the lesser grain borer

Treatment

1 hr. 24 hrs. 48 hrs. 72 hrs.
Plant extract (Factor A)
Neem al 59.50 c 66.25 b 80.50 80.50
Marigold a2 64.75 b 79.75 a 80.50 80.50
Sweet flag a3 78.00 a 79.50 a 80.50 80.50
F-test x* x* ns ns
LSD 4.96 2.99 1.32 1.32
Concentration (%) (Factor B)
0 b1l 250d 2.50 c 250 b 250 b
10 b2 5250 c 7542 b 100.00 a 100.00 a
20 b3 87.08 b 9792 a 100.00 a 100.00 a
30 b4 96.66 a 100.00 a 100.00 a 100.00 a
a0 b5 98.33 a 100.00 a 100.00 a 100.00 a
Ftest *% *% *% *x
LSD 6.40 3.87 1.70 1.70
Factor A*B
al bl 250 ¢ 250 c 2.50 2.50
al b2 2375 f 35.00 b 100.00 100.00
al b3 76.25d 93.75 a 100.00 100.00
al b4 95.00 abc 100.00 a 100.00 100.00
al b5 100.00 a 100.00 a 100.00 100.00
a2 b1l 250 ¢ 250 c 2.50 2.50
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Mortality (%) of the lesser grain borer

Treatment

1 hr. 24 hrs. 48 hrs. 72 hrs.
a2 b2 45.00 e 96.25 a 100.00 100.00
a2 b3 86.25 cd 100.00 a 100.00 100.00
a2 bd 95.00 abc 100.00 a 100.00 100.00
a2 b5 95.00 abc 100.00 a 100.00 100.00
a3 b1l 250 ¢ 250 c 2.50 2.50
a3 b2 88.75 bc 95.00 a 100.00 100.00
a3 b3 98.75 ab 100.00 a 100.00 100.00
a3 bd 100.00 a 100.00 a 100.00 100.00
a3 b5 100.00 a 100.00 a 100.00 100.00
F-test x> x> ns ns
LSD 11.09 6.70 295 2.95
CV. (%) 11.53 6.25 2.57 2.57

/Means within the column followed by the same letter are not significantly different (LSD, P>0.05), ns represent non-

significant, ** Significant difference at P<0.01, C.V. represent coefficient of variation.
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Table 6 Efficacy of sweet flag extracts on preventing rice seed damage by the less grain borer in woven

plastic and gunny sacks over a period of two weeks.

Treatment Inhibition (%) of infestation from the less grain borer

Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 13

Woven plastic sack 93.00a” 84.00 a 8550a 8450a 84.00a 86.50a 83.50a
soaked with sweet flag extract

Gunny sacks 73.00b 7650ab 8250a 8800a 81.00ab 8250ab 78.00 a
soaked with sweet flag extract

Woven plastic sack 6450b 61.00b  5950b 5550b 6250c 67.00c 61.50b
without treated

Gunny sacks 68.00b 81.50a 7450a 6550b 66.00 bc 72.00bc 64.00 b
without treated

F-test o * *x *x * * *x

LSD 14.95 16.07 14.26 12.65 15.14 12.59 13.29

CV. (%) 13.01 13.77 12.26 11.19 13.39 10.62 12.03

YMeans within the column followed by the same letter are not significantly different (LSD, P>0.05), * Significant difference at

P<0.05, ** Significant difference at P<0.01, C.V. represent coefficient of variation.
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Table 7 Effect of sweet flag extract on the germination percentage of rice seeds at 1, 2, 3 and 4 weeks.

Rice seed germination (%)
Treatment

Week1 Week2 Week3 Week4

Rice seed packed in woven plastic sack 95.25 95.50 91.75 96.25 a"
soaked with sweet flag extract

Rice seed packed in gunny sacks 91.75 94.00 92.75 90.50 b
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soaked with sweet flag extract

Rice seed packed in woven plastic sack 87.50 95.25 93.50 91.00 b
without treated

Rice seed packed in gunny sacks 89.75 93.25 93.00 93.25 ab
without treated

F-test ns ns ns x*

LSD 7.27 5.23 5.45 3.09

CV. (%) 5.18 3.60 3.82 2.17

/Means within the column followed by the same letter are not significantly different (LSD, P>0.05), ns represent non-
significant, ** Significant difference at P<0.01, C.V. represent coefficient of variation.
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UNAIHNI8 (Research Article)

wavasTusunsunsiinausutsufudnduiiugiudaanuduasinuzvastinGey
Fuiseudnwinaulatedminne
The Effect of a Basic Life Support (BLS) Training Program on Knowledge and
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Abstract

This quasi-experimental research aimed to: 1) compare the mean scores of knowledge and skills in
basic life support (BLS) before and after the experiment between the experimental and control groups, and
2) compare the mean scores of knowledge and skills between the experimental and control groups. The
samples in both experimental and control groups were 49 higher secondary school students received from
using the G*Power software for the numbers and using simple random sampling via lottery technique for
the sampling method. The research instruments included a BLS training program that incorporated
computer-based learning materials and a hands-on practice using a mannequin. The program was
conducted twice over a two-week period. The instrument for the experimental control was a BLS skills
practice log, while the data collection instruments consisted of a knowledge test and a skills assessment
form with reliability coefficients of 0.75 and 0.78, respectively. The obtained data were analyzed using the
descriptive statistics and the inferential ones including both independent and dependent t-tests. The
research findings indicated that the mean of knowledge and skill scores after the experiment in both the
experimental and control groups were significantly higher than those before the experiment at the level of
0.01 (p < 0.01). Furthermore, the mean scores for knowledge and skills in BLS after the experiment were
significantly different between the experimental and control groups at the level of 0.01 (p < 0.01). These
findings suggested that the developed BLS training program was effective in enhancing students' knowledge
and skills. Implementing this program in schools or training curricula can help equip young individuals with
essential life-saving skills for emergency situations.

Keywords: Knowledge, Skills of basic Life Support, Training, Basic Life Support, High School Students
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Aily (Affective domain) uae 3) AuALTIEY (Psychomotor domain) FavnyaraLianNIsiTeus LinAL
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Geufvasugy TasTusunsy Ysznaudie 2 Aanssy Lanuaag
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Tnsmsusseneuaz dnimimivansiiunauisin (Laerdal skill reporting.
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AED

- e ar »

UFTRInmznsae AU

fianssuil 2 aoumBnuazaindaunduns
vty Auinduiudiaes Sufumstiiedos AED
TnsuvadugumsGoud 5 giu fed

g0l 1 yumummndiagmeunuuasuniu CA
g1uit 2 Anvinwensnavtian

g1uil 3 Anvinwenstaevelalaenisidniin
g1uil 4 Anvinwensliedasdonluiilodnluli
(External Defibrillator :AED )

g1uil 5 Tnanunsaldiaas

AT 1 ASEULLIAANNTIRY

JURDUNITALUUNITIY

va o [

1. fdevhvisdevesugnnusiusindeyaaingsiienislsauiou uanleldsueuwsi@ fuidelddimy

UnSputuiisendnvineulmeiieliteyaiieniunmside Tnerddinmsiinddnsvenguiedns nuidedlasu

o
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Mdelduuzdiii esuginguszasduaznszuiunside Mntdulvinguiegisiiansannisdis lnvasnululy
Bugon noumlunsTIuTINdeyamutunouniuue

2. Wieldingudieg1e §3Tevin1svanguvnassuanguAIuaAN (matched pair) WeynisauaufaLUs
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4. andunsneaes lnengueiuauaglavadaleinnnuiiasinvensdieuAuinduinugiussesiian
15 Wil wazsiUnlonalvidnaiuludanlididnladn 5-10 wil daunquveasdlasulaun luswnsunsiinyineenisyae

P v '
Wud‘d o A =

AUANTUNUEIY Fausenaumie 5 gIun1sEens i

g1ufl 1 numuaradfsunFeudiiagy (Computer Assisted Instruction : CA) Fsa$1atuannuuafin
yqufinzFouivesugy (Bloom’s taxonomy) lasUssneuseiiomau amUssneuuasiuunagey islingy
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51U 2 Anvinwgnsnanthen Tagandanisnaviieneg1sgneies lasnmeestios 100 pSy/nit d1uau 30 ass
uAsY 5 50U T9vian 30 ui

g1uit 3 Antnvznmistiemelalasnsdnin aeunazansanmstiemelalasnisidin 2 ass vdene
wionauasu 30 ada e 30 wfl

51uil 4 Anvinwznsliiadesnszanluihiinladnlusi (Exteral Defibrillator :AED) andnnnsldia3as AED
Tunsdlfvaelisdnduasvunad nsdllsailafsuilidands nsdivaelssuatfmmannsgnlnitien egr
gnées 14ian 30 wii

o '3

517 5 Ananiunsaldnges Iduazdiassaniunsalidgnunainaiuaisisuy Ussidungunaaesin

v
av v £% ¥ o

UfUAldgndes wasiduginnusludiuindunaaesnndmuannnisdnanuneuasu vasaeuvsendsaeu uagl
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Hu 5 ndu nduaz 9-10 Ay vuluusaggIudel

g1ufl 1 numuaraifsundeudiiasy (Computer Assisted Instruction : CA) Ssa¥atuainuuain
yqufinaFeuivesugy (Bloom’s taxonomy) lasUssneuseidomanug amssnauuasiuunagey islingy
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a1 s

W s ﬁ
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g vl : e
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" ¢ oo ks v/ n
.' i €4 o o denin dvwuiadieudivarn
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dnw

N -ﬁnTlmniu

> 3

NNV 2 LEAIAIBENUNLIBUANLTIFU (Computer Assisted Instruction : CAI)
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1. Msu1Aunse (Validity) Tnemsuaiesdeidelunsaaeuaunsinuiiient (Content Validity)

TnensliEnsenandidiui 3 au lda1anuessweaien 1.0 lngdinsziavilanunsemiuieninisidene

A1 (Content Validity Index : CVI)
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2. mInsvasuAILaiiuvanasasile (Reliability) fidethadesdlefililunismaasuasindasiemiy
nsveaesfldsutalausuuzihangmsinanduasUiuusudlund thlumerudesilasihlunaasdld (Try out)
futinidsuisoufnuineulaeidauauiimdoutunguiiegnadiuiu 3 au Jeansaldfungunaassld
duedosdiafununudeya lHun wuneaeuaudifentunistisiududussuuuyssdiuinee msiuduin
Futugru tlumernudeshilnsilunasedd (Try out) futinFeutseufnuineuwasfifiguaudtfindoutungy
Feg1eduan 30 AU Ainszsianuiiisslaenisligasauaesivnndu (Kuder - Richardson Method) I 0.75
uaz 0.78 AU

UsEynsuasngunlgns

v v
[ v a Y =2

1. Usznnsnlalunisyinideluasedl Ae dnseudusiseudnwineulanslusinetios 39innsa

N v a =

2. nguieg1elunsvinide Ae dnSeunmadnwdudseufnyineudats Un1sfinw 2567 aanduau 15

[ o [ °

Tsa5eu vhnmsgulaeiBnsquivaandelsaiou Jddlsasouonfnuinnniimeyais Swmianss duinuia
naueg1aelysunsudnsagy Grpower Inaimuar18nSwaivindu 0.5 & (Alpha error probability) yinfiu
0.05 A1 Power iU 0.80 fvunsasidu 1: 1 lengudiegisdiuau 98 au lnsuwtseanidunquneass 49 au
LazNguAIUAN 49 Ay Ymsdunguiegiatingumaasitazngumuesilasnisiuaainede

atnildlunis3de lawn Avade Arfavay drndosuuningu waziSeuiiourainneg T-test Ineld

atAnAaaUALfTENINNGNME Independent t-test WagnadauALadenaukarnatlungusie dependent

NaN15IBUAZERUTIEHA

Foyavhluvesnguimetng nui1 ngunnass Sy 49 au dulng)fumands S 39 au Anduievas
79.60 sosasunduineane $1uau 10 au Andudevay 20.40 drulngiiieny 18 ¥ S1uau 31 au Anduiewas
63.27 sosaanileny 17 U $1uu 18 au Andufesay 36.73 dndluglaiiuszaumsallumsdeiufuinduiiugu
1w 47 au Hufesay 95.92 sesanniivsvaunsallunmstieiuiuinduitugiusiuo 2 au Anludevas 4.08
daunguauau $1uau 49 au dwlngiduwands Suau 38 au Andudesas 77.55 sesasnduwane S1umu
11 au Anduseray22.45 dawlngfiony 18 U dwau 44 au Andudesay 89.80 sasawnilony 17 U 1wiu 5 Au
Anidufenar 10.20 dlnglaifvszaunsallunmsteiuAuinduiugiu s1uan 48 e Hufesas 97.96 et

fivszaunsallumstisiufuinduiiugiu $1uu 1 au Anduiovas 2.04 Tnedinan1s3dessll

1. WSguWiguAMN AN BN 159 L HUAUTHIUNUFIUVINGUNARIILAZNHUAUAY

M13197 1 uansAnadsaziuuauitasinurlun1st s HuALINTUIUEIUNBULAL NAINITNAGDIVBINGUNARDS

WAENGUAIUAL
31819 aUN1MAADY NAININARB t p-value
Mean SD Mean SD
A3
NAUNARDY 5.45 1.04 9.08 0.86 5.39 0.00
nAuAIUAY 5.08 1.02 7.00 1.09 333 0.10
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3I8N19 faUN1IINAADY WAINITNARDY t p-value
Mean SD Mean SD
NN
NAUNARDY 8.45 1.40 1535 1.11 7.08 0.00
NANAIUAY 7.92 1.41 9.96 1.35 4.08 0.08

91015797 1 Wud ﬂ'wLa?{smzLLuummiwé’nmwmaawadﬂa;ummaaﬁ (M =9.08, SD = 0.86) gn1
ﬂ'wLaﬁaﬂzLLuummfﬁaumsmaaﬂ (M = 5.45, SD = 1.042) aﬂwqﬁﬁaﬁﬁﬁzymﬂaaaﬁ 01 LavARAsATLULTNYE
#A9N1INAR8Y (M = 15.35, SD = 1.11) Ejﬂﬂ’i?ﬂ"]Lag‘aﬂ%LLuu‘ﬁﬂH%ﬁSUﬂﬁ‘Wﬂaaﬂ (M = 8.45, SD = 1.40) 8¢9
Todfyyaadiaf 0.01 druredsaziuumuiMdinimmaassweanguaIuAs (M = 7.00, SD = 1.09) ganiiAnads
AZWUUAININOUNITNARDY (M = 5.08, SD = 1.02) asmﬁﬁaﬁwﬁzquaﬁﬁﬁ 01 LAYANRAEATLULTNYENEINTT
9883 (M = 9.96., SD = 1.35) gjaﬂdwmLaﬁeﬂzLLuuﬁﬂwdaumsmam (M = 7.92, SD = 1.41) sgsiidedrAynig
4l 0.01

¥ ¥
7

2. Wisuiiguauiuasinyen1steNuALINTUNUgIUTENI N UNAaa LAz NFIATUAY

M1999 2 wansARBsAzkuuANTarinwElunsTeuALTNIuUgUTET NG UNARD LA NENAIUAY

518015 NquNAAdY (n = 49)  nquaruau (n = 49) t p Cohen’s d
Mean SD Mean SD
A3
NOUNITVIAADY 5.45 1.04 5.08 1.02 0.37 0.08
NAINITNARDY 9.08 0.86 7.00 1.09 2.08 0.00 2.08
N
NOUNITNAADY 8.45 1.40 7.92 141 0.53 0.06
NAINTNAADY 15.35 1.11 9.96 1.35 5.39 0.00 4.32
** P< 0.01

NAINA 2 WU ALRREATIULAINILAETINYEN TP HUAUTNTUTIUTIUVAINTNARDIVBINGUNARDY

o w a o '
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v o o a
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aAUseNa
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o

nsfinymavadlusunsunsindieiluAunTuug e ke inveveiniseutulseuAnwinou

Uanedanianss eAusenamuingusvasAlanail
1. WisuiWsuAdearkunALskasyinwelun1sh s N UALTNTUNUE LN ULAL Y IN1TNARDIVBINGY
VARDWALNFUAIUAN NUTT TINFUNARDILAENHLAIUANTARRLAZLIUANN WALTINYENM TYIeUANTNTLTY
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unumlumsiianug wan1sideilaenndesiuauideves Zenani, Bello, Molekodi, & Useh [14] inuin n1slut

==

ANudAyiunsHneusueNuAuTnduiug I dmsuinseunniu wagdsnsineusuinuinniign Ae n1sin

o

Hu3flednassan1un1sel (simulation training) @1115aWNANS UaETINveYRINgURIE 19 lA e 19l T dAry

wenaNHNMRNUJURaSeildudAgylunmsimuniineensteuaugn [15] ilansndunaasdinziuuaiusuas
Vinwe gy

2. WSsuiiguaadgazkuuau; kaginwrlun1stie uAuIn T uN ugIuTEnI NG UNAaDILAE NAY

1Y o o '
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AZWUUANNSILAZYINYEYRINGUNARBIEINIINGUAIUANE 1itud Ay sadia BuiiningunaasuazngunIugy
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FEAUNUFIUNINNTIINGUAIUANBE1TALAU HanN1SANWITaEAAR 03N ULWIAAYDY Kolb's Experiential Learning
Theory [16, 17, 18] itfuinnisBeudiiunsadieuifstisaduanainusuazaudilaldinitnisGoudiinu
nstevdeguiissediader dalusunsunstisiivAudnduiiuguiiained uanuunAanguinafeuivesugy
(Bloom’s taxonomy) Usgnaudae Aanssu 2 @ Ae msliaufifsatumstasiiufunduiugiu Tnenis
ussne WadivialuansdsduneudsinufoRvinus matieluAudnduilugiu wazdgiunsiioud 5 g e
ilugnisuftildedandesunduaziinanudiug uansdiifuinlusunsunmsfindrefluduinduiugiudgn

Wanniuseansanlumsiiuguainuwagyinveveninitey Wesnlusunsuni sy iuAudnduiuguiliiniums

'
awva a A 1

UuRasadiaisuiunislianuiiiudeussens nsinufiRaseigiasuasimnudeiulunsasiouin villv

v
o '

nquiegvanInIndtuneulazUTuldldegisgndes maiuduresrziuunuiuasinvelunquvnasten

q

a

asuladn MsldiEnsindieiuAudndunugiurulusunsuiinisujiRaswmsensiafianssulinnuiuuy

o

UsSEENudeIATimlLarAeNImesIsaeu (CA) JuszdnSamlunisnsedunisiions dwalvinguiegnein

o

AnudlanwazyinueNfgdunandellaenndesiunsfnwivedsiay Mlwwguasiesd (6] ladnwinisiiniinue

[

gronateiiufudn donszuiumaioud CPR givimalianisimuyadnamnudy dnAnwdarminani
Mmensissunddinrinuseaefiuiudn MENIEUIUNTITEUS CPR Wiy uazdraenndefunansiseveaiaings
lywaniles uay Faad uwswn [7] WanviRedu navedusunsuaeunistismdetuiiugiu nneiilangaidu
AenuT Lasinusvesi s susedulseud nwineudatelsaisudsouuseadamiaurand sluaa

sy ueenidusnile nulAladvazuuuaNs Lasinvenoulasnaslasulsunsuianuuansdsiuegaivedfy

a

yaadiffiszdu 0.05 uenniissaenndesiunuiteves Andnwal sulsay (8] AfnwUszAvEnavedlUsunsNnIs
IANTSITPUNTARUUUUYIUINITAINTIN "l 1yuinun awvin CPR" wuin indnwiivinuenisufiRnistaeiiufu
%wsﬁguﬁugmﬁﬁ%uﬁmmmad uausaaenenausluanIunisalaseladnie wukeniu n1339eves Jabeen,
Raja, & Khan [19] ﬁmeﬂwafuaﬂ‘UileuﬂWda8‘1’%uﬁu%wﬁammfumammus Tnesnisineusuldinaniion
3 47l Uszneusennsussensriu Power Point wagnsiinUfdRasa nansidenuin neunisilineusy nuih nau
fhegsiosar 95 Sanudifeatumsteilufuinegluszdusi ndmsfineusumuiifituegneideddamieadn

wazngqustegneiesay 37.5 IanusluseAugs aueiTesay 30 dauiluszauliunais (p-value < 0.0001)
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A a o ,

afinnunands 3 1eu nuitAuianas (p-value < 0.0001) At Han1sAnwiluassilasdamalidniTeuty

fspufnwneulanefinnuiuasiinuelunisteufudntuiuguiasannsaujuflaenefivsednsnm

d3una
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noularsludiminnss Ingld35msideimeansiunguiiegediuau 98 au wladunquneassuaznguaiuay
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o o w aaa 1Y

WodAyn1eadifnsedu .01 winduneassdiazwuuainiingualuauegedaay lagianiz ludurinven1su]on
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Weisuaainuzmstisisduituguliiuiensdldluewan Tneideiausuus il

1. msfimsanmamaluszezsnmendsnsiineus wu nelu 3 Weu uie 6 Weu ileUsziliuintniSou
ansandlifsosdanuiuasinuedunmsiufuinduiiuguldedsdussdnsnmioda Tnsawgluduns
aUANDIRBANUNTAIRNLAY

2. rsailumsinuiseidavisuiisussninginsiineusuiiuansisdiu Wy nmsBeudiiulsunsailn
sinwenmatieitufudnduiiugiu nslfueundiedududonisdoud mefineusulasdieimn wiemsfinujin
Swfuiieu Wisdinsesiinguuuunsiineusaleiiussaviuaggn

3. AsveevaulUanNIsAnwdnauidivuneiivainvaty wu dniSeussautudunseunnaniluiie
ﬁ

Wiguiiguauunndslunisiseuiuasimuninuvenisyieluaudnduiugiusenineng ety nienquindu

FIUANUINUANFNTY

AnAnssuUsznA
vaveunsEAM Honnensisaseuisendnuinaiiruyails YmianduasinSeutulseufnuineulany

Ynnsfinw 2567 Ailiaueyes et Weleanuil waslinruasantunsiiudeyaniside

1aN&E1581984
1 dunlsaldfinse. ea1unsihseianisuindu (njury Surveillance) w.e. 2561. nsuAIUALLIA
NITNTWEATITUATY; 2561.
2 ditnlsaldfiasie. sreauadinistieanlsaiilanadentudssmelng we. 2559-2561. nsuAIuAulse
NITNTWEATITUAY; 2563.
3 antunsunnggnidunisnd. asunansussiiuauIumdnnsLIMERNIBULIA atui 1- atudl 3.1
seinel 2553-2565. [Buwosiiln]. 2563. wWhiale

310: https://www.niems.go.th/1/UploadAttachFile/2022/EBook/414483 20220110132528.pdf
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4 wsiing 98nnszans. Mm3teTinglngiifinneilavgaduuenlsmeiuia. msmsuminendeeiaiou
2563;26(2):115-6.

5 dvineuesiiuiinisfinwidseufinwnds nexd. ndngasnisnutuiugu. Buieddel. 2566, \ddld
370: https://www.sesatrgkbi.go.th/site/
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Abstract
This quasi-experimental research aimed to compare knowledge scores of rational antibiotic used
among nursing students before and after perceived self-efficacy promoting program on knowledge of

rational antibiotic use. The sample group consisted of 38 first-year nursing students at Boromarajonani
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College of Nursing, Trang Province of the academic year 2024. 19 cases were the control group, 19 cases
were the experiment group. The research instrument was a perceived self-efficacy promoting program for
knowledge of rational antibiotic use developed by the researcher based on Bandura's theory. Data was
collected using a questionnaire: personal information questionnaire and knowledge of rational antibiotic
use questionnaire. The reliability was analyzed using the Kuder-Richardson (KR-20) formula. Data were
analyzed using descriptive statistics and t-tests. The results revealed that the knowledge scores of the
experimental group after the end of the program for 1 week more than the control group with statistical
significance (t = 8.365, p<0.05). This research suggested that program can be applied to people in the
community to Knowledge of Rational Antibiotic Use.

Keywords: perceived self-efficacy promoting program, Knowledge of Rational Antibiotic Use, Nursing

Students
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Abstract
This participatory action research aimed to 1) study and compare the quantity and proportion of
physical components of solid waste, and 2) study and compare knowledge, attitudes, practices, and

participation in solid waste management among community leaders in Joho Sub-district Administrative
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Organization, Mueang District, Nakhon Ratchasima Province. Quantitative data were collected from 54
samples using questionnaires, and qualitative data from 30 samples through focus group discussions and
record forms. Data were analyzed using descriptive statistics, content analysis, and paired t-test. The results
showed that after the intervention, the average solid waste quantity was 197.50 kilograms/day, with solid
waste gquantity reduced by 60.00 kilograms/day (0.19 kilograms/person/day). The physical components of
solid waste were predominantly general waste (63.52 %), with recyclable waste showing the greatest
reduction (25.54 %). Participants demonstrated significant improvements in knowledge, attitudes, practices,
and participation in solid waste management compared to before the intervention (p = 0.001). In conclusion,
community leader participation enhanced solid waste management efficiency. Therefore, organizations
involved in solid waste management should apply this approach to solve solid waste management
problems in their areas.

Keywords: Solid Waste Management, Participation, Community Leaders
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1.4 @gviouna (Reflection)
- {330 Ifddunsdaniiuszyunandsubsuiifleasiounanisiann uaznonuniiou laed
B3 uUsEyNduI 30 AU Usenauede lngUnu gaedlngiiu enanadasaisisaguusednmyinu wnuih
guamUsednnTeuny uaranenssuM vyt Tdssenandnuseu 1 Ju
- gAdpdfiunsiudeyalaglduuvasunu uarAnwiviinauazesdusenauresyanes (Post-
test) Inedszoziia 6 wou Tumsiiudayanew - wdanisaniiunis
2. \n3esilans3de
2.1 iwdosfleflflunafiuunudeys Ussnoudeiedosle 3 9n deil
yfl 1 wuuaeunwgifeaistu uvadu 6 dau Usznaude
duil 1 qadnuazdnyanaveangufaog e liun e 81y seiun1sfny anunmansa
918 518l Inuandnluaseuady aaruninluguey waedsmsidayadssluniusou
gl 2 anwvesunuthguvulunsdanisyades dnvaztermauduuuuliidonsey 19
3o Wly 911 20 U Tnedinausinislinzuuu Ao nougn T 1 Azuuy noulia 19 0 AzuUY N1SUUaNaTEdy

A3 Tinaeinisiiansan el

ATLUULAAY 16-20 AZLUY el danuzluseauas
AZWULIRGRY 12-15 Az e danusluseiudiunans
AZWUWLARY 0-11 AYLUY e danuslusedum

duf 3 laaRveswnuiguyulunsianisyales Snvardednunduiuuinasdnulsynu

A1 (Rating Scale) 3 5¥AU Ao 11N Yruna dow 97U 20 7o Taedlinausinsiiaziuy 6adl

Wiuge % 3 ATWUL
Taiuwddla T 2 ATLUL
Taliusoe % 1 AT
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ASWUANALIRAR MLNaIINISRITUN Fadl

ATLUULRAY 2.34 - 3.00 MUNYRT TLANARTEAUR
ATLUULRAY 1.67 - 2.33 e TanaRszauUIuNas
AzkUULRAY 1.00 - 1.66 neds danaRseaulilf

duil 4 msufURveannuhyurulumsinnisyades dnvagdomauduluuiinsdy
UseaauA (Rating Scale) 3 s¥aU A uan Urunans Uee 91uau 20 98 Inedlinausinisiinziu uaginasinisula
HAMTDUALLULLANAR

dauil 5 msfidiusiwvesunuihguvilunisiansyados dnvazdomanmnduwuuumsid
Uszaneauan (Rating Scale) 3 s¥AU Ain 1A U1unas Hes 9117 20 U9 lnedlinaueinsiagiuy tagtnuginisula
HAWIHIBUATLULLANAR

duil 6 Tolausiuz

Aunmwaeiosdionndl 1 danunsudaiion (Content Validity) Inenndoiniugian 10C
11N 0.50 drurrAmdesiu (Reliability) wuin suawd fenanudesiu 0.758 fuenad slanudesiu
0.721 fun1sUFUR Sermnudesiu 0.786 wazdunisildrusan danudesiu 0.946

Yl

3

Y9l 3 wuutuiinmsiinsieiesAuseneuvesyanay

2 wuudsnvinayarogluguvy

2.2 wdpsilefllilunszurumsiaun Uszneudeiaiesiio 2 ya wail
yad 1103 0sielun1siiasesiesdusznevyanes §35ulFUszgnd 3813 Quartering 99w
UFTRNS Besnsinwesduseneumsnenmussyalasuesuseyuns awilseiasy [10]
i 2 TusunsumsuszgdaUfoansuuuiidaudon titenawiannsdanisyades nangns
2 Ju FBnseusulaensussens asauasinUfUR seauaued waenssuIuNIINgy
3. UszvInsuasngualeeng
3.1 U5891n5 A0 LmuﬁmmuﬁwmmiuLsumﬁyuﬁ'am‘miu%mimuﬁwaaa‘ma gunailes Janin
ups519EN Fauvswanisunaseseenidu 9 wjthu 4,970 ndsaniFeu unuthguwudsznoulusme luajthu fde
AlvgjUnu o1eadnsas suguUsydvdtny unuihaunmUsEIATauaTy LasAMENITINNIVLTIY I 614 AU

v
= a o

3.2 ngudege lun1s3deassll ldvihnsduiiedsedadielaenisduaain dievmytnunazdunuin

[

[

Igdhudlss uyfl 9 el 77 wdsaiFou Usening 325 au Sengusenslumsiduadaiiutseanidu 2 nau fail
3.2.1 nquiaegeildludunountsimuinssuiunisdanisyares Ussnaudae dlugjdu deae

Al Unu eranadasansnsaguuse vyt unuhguamysednnseunss lazanenssuNmyiu 91 30 Ay
Tnedaidonnguiognauuiaizas (Purposive selection) lasrmunnaastfnasidadi fil

1) Wuwnuthayusy Jeiseiums flugiiu faeglngiu enanasinsasisuguussdmytu
wnuhgunmUsEdnATeuaTy WagAMznITUNM VYUY

2) liduthesussauasiianmsrsneilifugUassadenmaidisunside

3) annsaiseuslaniuund wa 91w Weunwlnele

4) BUMINTINIATINSIANABANSIVY

v
o '

3.2.2 nqusnegiduiunuveusasnaanidou Afloneaus 20 T9ull awnsaeueenideuld uaz

ISSN : 2821 - 9406 (Online)

JUADNTINNNTINY Aurusvuasegalagldluswnsy G*Power MuUALAAN




[

MFANTINYAENS MALULAE LaTUIANTTU UMNINYBENIWEUTS

]

Uit 4 atiuil 1 (uins1ax - Sguneu 2568)

effect size =0.455
power level =0.950
error prob level = 0.050

Ieingudiegaduiu 54 AU uazAndonnguieEg1en1sdueEg13e (Simple Random Sampling)

a. anailHlunns3de
4.1 Jnszitoyadnuam Tagldnmsinsgiiemn (Content Analysis) faen1snsradeurugniiasos
JoyalagIsn1snsiadeudeyaanuid (Triangulation) winldinaliansiinseviasugull (Analytic Induction)
nieudunafvrusadeyayna uasenunaduauies
1.2 adfdmssaun Taglddnnu fesay Aan Agean Atads wazdulouumsgu ssuednuas
hlvesngudaegng
4.3 afAdeeyuu neld paired t - test IilaSsuifiBunuuaAnssvesA0ds AxuuLAIWS 1WAAR N3

UAUR waznsildusiu Aeukasvaansimun

Nan1539Y
1. GBinauazdadiuasdusznaunisnieninvasyacloy
1.1 Yunuvesyanos
USnaesanos wuin neunsiauiiusinayadesiade 257.50 Alandu/u 0.79 Alan3u/au/d) nds
nsWiunUTInayariesiade 197.50 Alanu/fu (0.61 Alan3u/Au/iu) TsuSuayadesanasiads 60.00 Alansu/

$u (0.19 Alan/au/S) auansei 1

A19197 1 USunauvedyarey

Y - ABUNITWAIUN NAINITNAIU Naf19
(Alansu/u) (Alansu/u) (Alansu/u)
Juans 265 210 55
TUNG 250 185 65
ARy 257.50 197.50 60.00
(Alansu/Aw/3u) 0.79 0.61 0.19

1.2 29AUZNAUNINBAT WYY AR DY
93AUTENOUNNNMENIMTBIYAR DY fauMIHmWY WU dndruesdusznounemeninvesyaresdilng
\Huyaleduvid (Fevas 46.55) sesawnie yanes3luida (Fevas 39.66) duyarlesdunsenutiosiian (Sovay
1.72) daumdanmsiann wui dndiuesduszneumamenimaesyaresdnlngiduyadesiinly (Gevas 63.52)

7998931 A YaneuBunid (Sewvar 21.18) druyareedunienutosign (Sevar 1.18) lagesiusznaunianignm

¥
= A

YosyaresNdndluinTy fie yaneevily Winduiosay 51.45 diuasusznounnneninveyanesfidndiuanas

o

Ao yaneesluiAa yanaudunid uaryalaudunsie anaseuay 25.54 25.38 uay 0.55 AMUAIAU AINAITNTN 2
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M13197 2 99AUTENOUNNNEANYDIYAH DY

29AUsENBY NOUNTITWAIUN RAINITWAIUT NARS
YDy anay Usunar (Rlansy) |Sewas  [WUSwar (Alansy) | Sewas (3ovaz)
yarlouduvsd 27.00 46.55 9.00 21.18 | anag 25.38
wanogvtaly 7.00 12.07 27.00 63.52 | \iuu 51.45
yarleeslufa 23.00 39.66 6.00 14.12 | anas 25.54
yareudunsne 1.00 1.72 0.50 1.18 | anas 0.55
39U 58.00 100.00 42.50 100.00

2. Au3 waaRA N15UHUR uaznsilduiwlunisdanisyacles
2.1 anuilun1sianisyaclos
AN lUNTIANITYAReY NaunTmu WU nqudlegdulngiauieyluseiuiiunans Sevax
57.41) sosaunAeszdugs (Fovar 27.78) uazsedudi (Fesaz 14.81) muddu lasidiaazuuuadewiify 14.33
AzWU daumndan st wull nduiedwdnlngianuiegluseiuge (Fevar 72.22) seawnde seaulu

naNe (Seway 25.93) warsyauni (Seeay 1.85) InelA1AZBULRAsINAY 16.80 ALLUY AIUAISI9N 3

M13199 3 sEAuANIluNTTIANTSYANeY (n = 54)

. . AauAITWAIUN NAINTHAIUN
ITAVAIIUG - - - -
7MUY J08az 7MUY J08az
sEUA (0-11 AvUUL) 8 14.81 1 1.85
sEAuUIUNaNa (12-15 AzKUL) 31 57.41 14 2593
AU (16-20 ATUUL) 15 21.78 39 72.22
X 14.33 16.80
S.D. 2.65 241
wuama Urunans a9

nsiguiiguAnaisveazuuuaIuilun1sinn1syakes neulasndn syl lagneun1siawn
WUl nauAlegsiauiegluseduUiunans (X = 14.33) uandenisnmun wuin nqudlegieiaiuieylu

o

szaugs (X = 16.80) FuiinTunnsumsimuneg1elited1fynieadia (p<0.05) mum1s1ei 4

A15197 4 mimﬁsmLﬁ‘a‘umLaﬁﬂﬁuamzLLuuﬂawmﬂuﬂwﬁﬂﬂ’ligaNaa ADULALWAINITHAIUN (n = 54)

A3 X S.D. t p-value
ABUNITHAIUN 14.33 2.65 25.160 0.001*
PAINITHRIUN 16.80 2.41

Y N

*NlydAunea@naNseau .05

£
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2.2 waaklun1sInn1syaclay
sEAUanARLuNsIaNTsyares tnateunisiaul wul naudegnamlngiianafogluszaud (Sevay
62.96) sedanAR sEAUUIUNA1 (Fevay 37.04) nedlA1adewiiu 2.44 durdnisimun wud nqudiegis

nauailanafeglusedud (Segaz 100.00) neianadewiniu 2.65 Aunis199 5

M13199 5 seAuInARtuNsIANITYares (n = 54)

. - ABUNITWAIUN NAINITAAIUN
STAULANAR - - - -
AU ORGH AU foway
seauUIUNag 20 37.04 - -
SEAUR 34 62.96 54 100.00
% 2.44 2.65
S.D. 0.28 0.10
wlawa f f

nsSsuiisuanadsvenanailun1sianisyates neukayndIn1simul Tng neun1simul wuil nqu

megillanafegluszaud (X = 2.44) drumdansiau wud nquiiegrsilianafeglusedaud (X = 2.65) &

WLTLAINADUNIHAILBENTTYE AN 19EDA (0<0.05) MIUAITINT 6

= = P i = a o i Y o
M99 6 ﬂ'ﬁL‘UiﬂUW]EJU?"]’]LQ@ﬂmaﬂLﬁ]mﬂmiuﬂqiﬂﬂﬂqiyjaNE]EJ NOULATUAINITNRIUT (n = 54)

LIAAR X S.D. t p-value
ABUNITNRIUN 2.44 0.28 5.597 0.001*
PAINITNEUUN 2.65 0.10

o o

*yd1AYNNanRnTzAu .05

2.3 msufjuilunisdnnisyacles

n1sudalunisdnnisyanes neunsmu wudn nquilegdnlngiinisudfeyluseaud (Sesas
64.81) s93a31 A sediutunans (Fevay 35.19) Inedanadenintu 2.40 dumdsnisiam wud1 ngudaegns
danllngiimsufdieglusedud (Gevag 90.74) se%a91 Ao sziutunans (Gesas 9.26) lasilredsiniu 2.60

ANUAITIT 7

M13199 7 szaun1suURlunisdanisyacies (n = 54)

. e AauAITNAUN NANITHAIU
FEAUNITUHUA . - . -
31U9Y Soway U Jouaz
SEAUUIUNANS 19 35.19 5 9.26
EAUR 35 64.81 49 90.74
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. . AaUNITHAIUN NENIINRUN
LAUMIUHUA . - . ~
I1UIY Soway I1UIY Joway
X 2.40 2.60
S.D. 0.29 0.19
wlawa ) )

nsiguiguAnadevemn1sUuRlun1sdnnisyares nouwasnaen1siaw Tngnaunsimu wuid

Aoumsfiwun nqufmegrelinisuifegluseaud (X = 2.40) daumdsnisiaiuw wudn nqudieeeiinisufifedlu

seauR (X = 2.60) FUALTUINNABUNITHRIUIDY19TNY

o w

AAun19ania (

o

a

p<0.05) AUANSIST 8

M99 8 NsilSsuiisuAtefsresnsUfURluNMIIANISYares AeukazrdanITiam (n = 54)

N15UGUR X S.D. t p-value
ABUATTWAILN 2.40 0.29 4.432 0.001*
PAINITNRIUN 2.60 0.19

*TydAUNEDRANTEAU .05

7

2.4 msfidausaulun1sdnanisyarias
nsfdusulunisdanisyanes neunswmu wudi nauditegedmingddiusiuegluseduiiunans

($ouay 44.44) 5098911 Ao TEaUR (Sasay 37.04) wazszeulud (Favay 18.52) muaisu lasliAaaswingu 2.12

dunaansiam wud nguiegsalnaiidiusiueglusedud (Sevar 66.67) sewmanfe seduliunas ey

o

ay 33.33) lngdAaauiniu 2.49 AmUAISIeN 9

M19199 9 szaunsiiaruTilunisdnnisyanes (n = 54)

L AauAIINAUN NANITHAIUN
SEAUAIUIIN - - - -
31U foway 31U Fowaz
syaulald 10 18.52 - -
sEauUIUNaNg 24 44.44 18 33.33
SZAUR 20 37.04 36 66.67
X 2.12 2.49
S.D. 0.52 0.45
wlana Urunang f

mim%mﬁwmLaﬁﬂsuaﬂ?hus'aﬂuﬂ’ﬁ%“ﬂmigaNasj ADULALWAINITWAIUN (N = 54) WU NBUNITWAIU

nauegaidusmeglusgduliungns (X = 2.12) usndansimul wudn nausegnsdlidiusiueglusedud (X

= 2.49) FUNUTUIINADUNIHAILBENTTYEAEN19EDA (0<0.05) AUAITII 10
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M99 10 nsilSeuiisuataisvesdiusinlunisinnisyaries feukandaNsiam (n = 54)

dausau X S.D. t p-value
ADUNITWNRIUN 2.12 0.52 3.840 0.001*
PARINITWOIUT 2.49 0.45

T
o o = o

“ydAYNNanANTEAU .05

3. HAN1IANTUNUANTUABUNTIIBTIUJTANS

]
=

svesdl 1 YUY (Planning)

FAdeleindunisdnussguidefiansuuuiidiusin enaumuiamnisdanisyares Tned
Hid13anUseguduI 30 AU Usenausie Jluginu Juiedlngiiu enanadasaisisaguusednnyinu wnui
gunmUsziinseuail uazaaznssunsuytu MWsseznadauseey 2 Ju naasuaniiussguwudn {idnsau
1JiSﬁmlé’mswﬁnﬁqﬁmmﬁmmgaNaaﬁLﬁ'wfu waglasamduaamuuwmslunsuilalanlagliauedu
wutfiRnsfidndy S 8 Tassnns fail

1. M3Ussnduiusiurenssang1/Adeswmiuany
nsEnausUARLEnNYaNeY
nsfineusunsYmandanmainyarosuris
msfineusunsviinuesdule
nsugnidadndriinluliniSey
nsiussIRAnLenyatoy

NSANYINMUYHIUAULUUAIUNTIANTYAHDY

G N o kR WD

nsnseRuinnlag oy, lulsazAy

szedl 2 SuUfiRnns (Action)
{330 Saiu eun.aeve ldmiudafanssuiiionsedumstidusmmesussnuilunmsinnisyanes
Fefansaumesuruiildsiunslusswiensisendsd Usenoude
1. msUssnduiiusiiuvenseneiny/ideswmiuany
2. MsHNeUIUNSARLENYaNDY
3

mstneusunsuinvesdule

Y a

nsnseuRnmulay oau. luusiagdy

q

b

sz 3 VuHunan1sal (Observation)
HIdelaTmdunanisalnisiidusalufanssusing q vesUseyvu susdnsdunivalnqudes

wud Usssulvanuaulalunisidisiufanssunday saundlianusiuilelunisinnisyaries

=

szeei 4 Yuazviounan1sUUR (Reflection)

39y laadunsdanfivszyuwaniuisuissusiioagriounan1siau waznaauniseu lngd

eXp

¥ o

HiU15nUsERNduI 30 Au Usenaudie JlngUnu Juiedingiinu enanadasaisisaguusednnytnu wnui
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gunmUsziinseunia uazanznssun syt MWsreznmdauszan 13U naaguaniivssguwudn {idnsam
ﬂixﬁﬂé’uﬁmmmﬁmLﬁuﬁﬁﬁm il

1. mwdlunisdansyaresvesUsevvuiiutuiiosnin sun. seve uanudidylutlamims
Jansyaros ilosndiyviFesanuiididayares FslsneneuvnislunisanyTunanosadasnissasedls
arfunussrmiluiiuiiniumasenszanetn/Adesnuats uazlunsUssguRanssusng 4 109 oun.aeme faxd
nsaeaunsnesAALiSossinnisyadesegvasiaue dndszrvudlelfidrsumseusuifsriunmsdansya
deufl aun.aeve Satu 1wy nsiinevsumsdnuenyaros n1stinevsumansinuezduts Wy siliAansavan
psfmufvesazyanafildiinsmousy wazthandevesliiuaundnluasouaiiuasifioutul dfunsudeds
UURlunsdansyaney

2. L'«Jmﬂmumiﬁ")’mmiadaNamJaﬂﬂsm’muLﬁm?]vuLffaqmﬂﬂszmﬂuudmimjLﬁummﬁ’]ﬁ”ﬁyLLaz
mwﬁﬂﬁaﬁﬁymgaﬂaaﬁLﬁumﬂi‘fyuLLazluﬂ1iLLf”ﬂ,‘Uﬁaum']c»'ﬁ’mﬁnéfaaaﬁmmm’mﬁamﬂﬂizm‘uunﬂﬂﬂu
yuau Suanasmansefuianunisianisyadesne oau. Tuuiardu shlvdssmauiaaumszadnlutiym
warleennu uarlinnudmdelumsinmsyarosiisiy

3. msufiilunsdanisyadesvesssrsuiistudesan Wevsssmudauslunsdauen
uarosuazinnunszninlumstieiuianmayares ieusledgmilisnnuTinuyedosfiiiutu Jeldieiod
mwsiilssunnnseussmaae fURTth SeanoesluAaiidauenl fanansatluneldesuasslmanasels
fuasaunsa Seldvhnsdausnyanesliune uenandussrsuuauliinainavemsfiunfasisludades
TUfuemsvesdniides i In Uan 1wy Sehliandrommsvesdniides muvise auanarosiidosiislud

yarleslue Ussmsuunaudaliiiufmegimwesyntiniiuugndnlaglilddewniivasensuiaudldiisade

v '
°

ihtanmiildnneviinavemns Jmeseminiavemnstidulethianmilelilunisugnin

4. msfidusulunsdanisyarosvesszrsuiufudesnfihguulddaniivsaaumes
yruiieliszmsulduansmnuAniudentsimugmuluduemg q Sassduigmmaisiusesalesiildgn
thinvennuAniuanysevvsusie FassnuuldtidnsnlunmsuiRiensdansyadssreudnigs wu nisdn
wenyarlos nistiavensluninduleivdelfidsedn usu WesmnUssrmudulngfanuganudilaly
ﬂzymmﬁmmmaﬂaama%u asgntnfennudAglunissiudesinlavesUssrivulunisianisyanesiasyinli
nsdanisyanaeiuseansam

5. UBnauaresduszneuvesyarosanasdonin Usznvuldiuanuianudilalunisians
%amaaﬁgﬂé’fammsﬁu HarnnsUssrduiuskiiunenszanet/deamuans nsirfuMIineusINITIANITYa
Honfl aun.aeave dntu satinanszduanulay eau. SeliinerssdarudiildsunmanofioR uaylduus

Y oy o

Teutugeiuluame uenainil didnsmussyudmud daaneenndiSuauunislungdnlunndy szl

L e

¥ '

AoediUeymyansvdudauvilouilonau il 91alliesnnusyrvuianuaseninlunstieiudanisyanes laenis
wenyaregsluidaluvie nmsdiyanesdunsdluninideindinim/emsdaniibes Gedwalvidndiuesdusznou
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aAUseNa
1. sinauazdadiuasdusznaunisnieninyasyasloy
a3 Wudn ndansiaun Unaarosanaaade 60.00 Alandi/du (0.19 Alandu/aw/u) Tnedn
Wutsinauyaresiads 0.61 Alan3u/au/fu wazesdusznounmsmenmussyaresdnilvgidugadesily (Govay
63.52) Anifudnduiifiutuaindeumsinun Sovay 5145 fislionaiiiosain oun. seve Fudumiresundnly
nsdamayartesluiiui IlFnsativayulassnsitldannivssgndafoinauuuidusn Woaduadsnimg
anunlawivszrrulunisdanisyanes 1wy n1siineusunisdnuenyares nsinausunmsmiinvesdule Wusiu
sasdinssusadlianuiuissssuluiufiiunmenszaeinadesuas warlunsUssaufanssumng
93 BUR.T8VD Avzinisaenunsnesdnuiidesnsdnnisyanssetsainane sihliuszmvuliaunseuiinly
nstetuinmsyaros Tasmsusnyaressludalune nsiwadesduvsluvinyiothianim/emsdndides
Fedanaliviinayadestimdnsiannidniuanas uardadiussdusznouvesaroslutimdainswaundiu
Tnajduyarlesily aenndestunamsinuvesianud waneui wavUssdaas Snwsus [11] Jefinwmavesnis
Innsvezyaoglaenisiidiuiinvesyuvumauiaiuatiuw sunetuuiy Jaminasiugssnd naldnside

WeuuRnsuuuiidiusin damud Ysinaweeyadsevdinisaidunisiuuiliianas uazaenndesiunan1sang

'
1Y =

35ud wagias minm [12] Fed@nwinisiaundneninunuiigusuiien1sinnisvesyadee

a

Yo3UTzUIa N
nsdifnuguruwimidusinaiiomassivin dwmiauassedun wui ndamsimunaduaiadneniw uauth
yuauiimaianiina Inednsdanenuesrlussiuniaiieu Sedningiluresduniddsansnihlliussloundly
unuhyueuisaueliosdnsuimsdusuaatuayusulsznalunsdamgunsalidmiviedmindaniman
Yordun3s muiinsteliftenandieliinsFeusuuudmiuihinuesduviduesniniou uonaini Sildtinun
wmsmsligeiununisligaaafnuazansenaudlirudiiligeiunfudneinande
2. au3 waad N13UHUA nsiidiuulunisdanisyanes
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Abstract

This cross-sectional descriptive study aimed to examine the levels of stress, resilience, and the
relationship between stress and resilience among undergraduate students of the Faculty of Public Health,
Vongchavalitkul University. The sample consisted of 127 full-time undergraduate students from years 1 to

4. Calculated using krejcie & morgan formula, selected by simple random sampling. Data were collected
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using a questionnaire and analyzed using frequency, percentage, mean, standard deviation, and Pearson’s
Correlation Coefficient. The study results showed that most students had a normal level of stress (61.4%)
and normal resilience (47.2%). When categorized by specific aspects, emotional resilience, morale, and
problem-solving ability were at normal levels (42.5%, 89.0%, and 55.9%, respectively). Additionally, stress
was found to have a statistically significant negative correlation with resilience statistically significant (r = -
0.357, p value < 0.01). Implications: Activities to promote mental health and train stress management skills
should be continuously organized for students of the faculty of public health.

Keywords: Stress, Resilience, Public Health Students
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- FUAMUNUNIUNI9D15UA] (Mean=32.3, S.D.=5.5, Max=40, Min=19)

fniund (oend 27 Azuuw) 20 15.8
Unh (27-34 Aguw) 54 42.5
genI1UnF (AN 34 Aviuw) 53 41.7

- Auniaela (Mean=16.2, S.D.=2.1, Max=20, Min=12)

fnIUnA (Hesndt 14 avuuw) 12 9.4
UNA (14-19 AZLLUL) 113 89.0
Ui (1N 19 Azluw) 2 1.6

- fnumsaansnuleynn (Mean=15.8, S.0.=2.9, Max=19, Min=10)

fnund (Houndn 13 Azuuw) 24 18.9
Un# (13-18 Azliuu) 71 55.9
genI1Und (AN 18 Avuw) 32 25.2

2. ANUAUNUSTENINANUATEATUNAIFUN NG
NN1TIATIERANLduTUS TErdeauAT uaduNE UM nvesdnAnviANE a5 1TNAUAIENS
wningduredradnna wui eaeSeadauduiusiundsguamdn lufismassndusedusiegiedifod Ay
yaads mnaueTeageduashlindigunininanadasdduussansanduius iy -0.357 (r=-0.357, p-

value <0.01) fam5797t 3

M19199 3 ANUFUNUTTENIN ANULASEANUNSIFUNINARVRINANIAMTAITITUGVANERS WV R NEIAANA
(n=127)

519M5 WASHUAININ
r p-value  STAUAUFUNUS
AULATEA -0.357 <0.01* #i

(r) Pearson correlation, * p-value<.05
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UitRnululsmenuadaasuguaimsua desldnnug fnvriamy waznsususludsuiiunnsnsmindnd usf
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sEAUgANANY)
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UNANE

N13378AS 00 TR0 UszasrtiaUssliudsed@nininveseudauglunisdudude Aeromonas
hydrophila wagfnwinaraen133nwIlsaial anenardludainntnae (Clarias macrocephalus x Clarias
. . 1 <) v ! o & . '
gariepinus) Ineuwusnisnaasseaniluassseer laun svezusn vnn1svageurulivenide A hydrophila siaen

Uﬁ%mz 6 vila laun Penicillin G, Streptomycin, Gentamicin, Erythromycin, Vancomycin Lag Ampicillin fiae

A oA

78 agar disc diffusion iedndonenfivszansnmgedmsunisiilldlussezdaly svezfiaes Wunisusadiu

v
=1

UsednSuaveseufTiueniinadududelaalunissnwvainningenifnde A hydrophila HaN15NARBINUT

]

Gentamicin, Erythromycin wag Ampicillin $gnsgudaialaegedded1dny Ine Ampicilin Tinadnigalunisan

a o

SnsinamegvesUaniiinite (1nde 5.33 i) s0sa91Ae Gentamicin uay Erythromycin (108e 6.66 #2) Tuvaei
nauAuAuilillFsumsinuiisnsinsmegegn (ade 9.66 ) Fsmnuunnsnsfananiidedfameadase iy
P < 005 aguléin Ampicillin {ue1UfTrusfifussansningeaelunisnunulsafioio A hydrophila ludan
antngs wazsansAnwdatuayuuumnsdenldenjiuzesamnyandiofiusyavsnmlunisaaunslse

Tuszuunisinizidssdnivnesnedadiu

AdAey: Uamnunay, Aeromonas hydrophila, 81U{ug, Ampicillin, lsafineluan
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Abstract

This study evaluates the efficacy of antibiotics against Aeromonas hydrophila investigates their
therapeutic effects on hybrid catfish (Clarias macrocephalus x Clarias gariepinus). The experiment was
conducted in two phases. In the first phase, six antibiotics—Penicillin G, Streptomycin, Gentamicin,
Erythromycin, Vancomycin, and Ampicillin—were tested for antibacterial activity against A. hydrophila using
the agar disc diffusion method. In the second phase, antibiotics that exhibited significant inhibitory effects
were selected for in vivo treatment trials in infected catfish. The results demonstrated that Gentamicin,
Erythromycin, and Ampicillin showed strong antibacterial activity, with Ampicillin proving most effective in
reducing mortality (average 5.33 fish), followed by Gentamicin and Erythromycin (average 6.66 fish). The
untreated control group exhibited the highest mortality rate (average 9.66 fish), and the differences among
treatments were statistically significant (P < 0.05). These findings indicate that Ampicillin is the most effective
antibiotic for controlling A. hydrophila infections in hybrid catfish, highlighting the importance of appropriate
antibiotic selection in sustainable aquaculture disease management.

Keywords: Hybrid catfish, Aeromonas hydrophila, antibiotics, Ampicillin, fish disease control

uni
Yarningy d90a1305y71 Hybrid catfish waz¥ 83nendrans (Clarias macrocephalus x Clarias
gariepinus) Wulargnuandildinnisnauiisussninswivainnas (C. macrocephalus) wagnouainnuansiu (C.
gariepinus) [1] :nn1sivainnungelaanvuzsuiviuremiouazwiinliluduies Jvhliinuasnsieudesan
anUngeiusgrsunsvaty Wasanndudamidesioe wigiulag Mszaznalunisifesdy siliaunsadesled
waresuluusazd Auomsldununnie feumumusielsauaznend @unsausuimlidriudaunedoulmdy
| aa & u & ada v a d' a a v = o v X 2 a o sa
ae19f Bnnsdaunienvesiuilam WewniisavmiadeUaignasuarsiagn Iahlivamnungeduriaiugi
Insmngidesasdevgiuinniunainnglulsend ananuseana 50,000 wnsnausiel) wavnaindapanlUd
UszimneaiautnuilonauauaswiagnamnssuNsmzifeainnings
lunsideslannungendanumuiniy Wedindeuinisiuisuwuasvaragiinniseien sounwouas
v & Y I X «:4' ~ = ia o 8§ ¥ a a
mMsauulsnanas Wwelsrazidimvanladetu onisinuuanazdesdulifueinis [2] vilmAaaudene
9 a & ' Ao a o a A a a a & a o a
nannuesegiaduegaunn Tsanidniiadudatfe lsafiinainuuaiiise wWes1 Usdauazlsa oraiinuiain
dawndsunisuenlagianizlsaiiinanuuaiie fasreanudenieuiniianfeoeoualsiuiug lalasiaan
(Aeromonas hydrophila) @ansaiaduiularvuindniazlarvuinlug enisnnulatasidesdulaiuens
Vioauan TauAsuyUIn Aunan1udl eduizneludifensen dukaglaui [3] WWe A. hydrophila Feanuininis
FEUIANINTUIENINAITEENTAMURUILLY AT SIUUSINUNINN UslimsazauvesvaadelulZunamuin
mssnelsaiiaiie A. hydrophila ludaantnge laenisldasieiuagerfirugiiiniundalanalai
whiians esndeyaieniulseansninvesamsiniivardndndnlumsledslaiinnwe mmeaeduassilidenya
X & o & ~ I3 Aa o w a o & . = & AN a A
anungeiludninaasuissinidulariianudfgnaasegianaassiuide A hydrophila Fadusuaiisedn
nelindaymiiunainnungeuin lnee1ufdueldlaun Streptomycin, Ampicillin, Gentamicin, Erythromycin,
Penicillin uaz vancomycin Tdiusgnaniuindumiinuasnsfidesanduon@n enlunguiiinmuen Uiluniseen
guislanTevinsewuaiiisenill nsfinwasatildissnulaenisideufiusnanonmsiilaiu wasindaie

A. hydrophila vingfuanlaemananuiilouaztesies uaznaasssnwilaenisldeufiusnaneomisiivaiiu wa
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lunsfnwinsauaulsaluasell vibidilafisussansnmuazlindninveteudueeiinniag lunisshwilsaly
annefiinishiadense fu FeasdulselovdegBwaneasnstunsihlulddunuimadunsldenuiTuziie

Jostuuazsnwlsafine A hydrophila Tunsisidesuaignungesely

UILEIAYRINITITY
Lﬁaﬁnmaa‘uﬂiz?m%mwsuaamﬂﬁ%auzmL"??a A. hydrophila LAENATDINSSNETIARATe A hydrophila
Tuagntnge
ABAlumMIY
1. frograie A hydrophila
o A hydrophila fl#lunside IHnandeuuaiiefiivluios fiRnmsatineimansnuns

s

Vel URnsna1e Ansmalulagnisinens uninerdeniwaud onewieanudug Jaminnwadus
2. MawisEade A hydrophila

W30 M5IE B8 B Lysogeny Agar Taennsds Lysogeny Broth (LB) (Himedia M1245, India) 25 n3u
uaz Agar (Himedia grm026, India) 15 n$u avanglutindu 1 8ns (1,000 fadans) Mildiden antuiainnsnde
Tunffeflamudufigaind 121 ssmuwaidoa wiu 15 uid (Tomy SX-700, Japan) ndnduselvusetsanar
funazangamgiiatauaninsadesmsodsanudiuld (quuaivszana 80 ssrnwaidea) Sauiro1msiiiunisen
Houdreenuuenudetmiudu udseliommadsade bugamgivszana 45-50 ssrvaidos widehluld
snudiemadlunumnsdeade (4]

¥msidewe A hydrophila Iué’ﬂaam‘?ﬁya (Esco Streamline, Singapore) ashuanuimzidsadeluemsd
wiewly dluuufiguvgdl 37 esmwaifoauiu 16-18 Falus 9ndumiou Stock 1o lneshmadsnde A
hydrophila Tue1m1s LB 1n139a LB (Himedia M1245, India) 25 n3u aganeluinndy 1 a5 (1,000 Sadans)
falien snduTaiunendolundfetimuduiiongi 121 ssanaidoa uiu 15 it (Tomy SX-700, Japan)

Wndeananumzitsadennmizlu LB lunasanaaes diluvufionmnil 37 ssrwai@eauiu 16-18 1l

3. N3NAARUUsEANSNAMNYBINUHTIULAETT Agar disc diffusion

11 L8 Tldluvanguasy (vun 250 fadan9) UTuns 200 adas vdsainsuindonn stock $1uau
100 lallasans Tdluownamaafiwdonld Uuflgnmnd 37 ssenwaidoa una 16-18 $2lus Tugumdeuuuie
(LabTech, Indonesia) 91121 150 rpm W& nsise910d adaue1mns LB 1klden 10° wadradadans
thansavanedefimeanadeuiesnds 200 lasans adusumnzidsadefidewns Lysoseny Agar tnagidelii
Mudsade unuRaieUfTaueytingng 9 wneageuUsEavsnmnsdud aide Tun Streptomycin, Ampicillin,
Gentamicin, Erythromycin, Penicillin uag vancomycin ilenuiufaiasunnuiiaudahluvuiionmgd 37 asen

WATYAWIY 16-18 T34 WIDATUAUUALAIALNALARESIUMANTY wazInAAdeslauindy [5]
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4. maneaeuinwainningefiinile A hydrophila

4.1 maweudnivnaswazisnsiadeonuaiise
nsnwluafsilivaigninguanifunuasnaidesanndngetulula sunenuadlas Sanin

nwAws dnlinussunn 100 niusies Udesidsdugnizannisnassday 10 faieg daulasanoy iR (6] s

n1snaaeseanilu 4 YAn13Neaes 4 az 3 §1 1h3eude A hydrophila \iieldanddvamaass Tnedade A

hydrophila §aeldududaenvunn 25 ndu Usu1ns 0.1 Jadanssed anaisazaiaide 10° wadnadadaans

drusnunduideuastosiasasiiuaudiluldesluusasdyanimmnaes ndsndudunmeinisvesan

PnUaIy naRaelarantuiindnuuzlanningenaaes vnn1sAnvinaaey 14 Ju 7]

4.2 NIWSLUANARDS

WSBUENIEANNARDITLIN 22 x 45 x 30 Leufms S1uan 12 § iutadugnszanneassiineg 20 dns
ﬁﬂé’}qqﬂﬂiﬁlﬁmmmﬂﬁﬁmlﬁmmmaamLam ﬁwmwaq'mq‘i"ﬂimﬂwﬂaaqLﬁ"aL?TEN“LJaﬂuLLm'asﬁqﬂmﬁmaaﬂ
iamuauaunmilfmnzaunaeansmeaeisléfinnudeumnetimnfudeuliomaas i Wl dsefuiy

NN [8]

4.3 MIFTENRINITNAGDN

nsfnvinaasduadsilfommsdniaguitadnlusiu 40 Wosidus wisugmsemsvionun 4 4an1s
nARDs YANITNARDA 1 yamunulinauiuUTus dauyanismaassil 2 naneUFTaus Ampicilin yanns
Vg 3 nang1UfTus Gentamicin LLazmmwmamﬁ 4 wanfveIU¥aug Erythromycin fluaainnis
naaeuluwiosUfoRnmsifian naufuotmsfiazliveass 5 fadnu deewns 1 Alanu eaniad lididu wazifv
owmsusargnslilunwuriuanudu IesmeassunaigningeTuas 2 ads (draduesy) Vsinaoims

Wae 3-5 Wositudvasimtingivan sinnslienvisinsenuduszeziian 14 3u [9]

5. MIDONUUULAYAATIEINNIADTA
naaoulsAinll e A. hydrophila Tudainningeisununisnaasskuuguauy sal (Completely

randomized design, CRD) AtAs1zslaglusunsy SAS (Statistical Analysis System)

Wan153eLazanUsIENa
a o & Ay v | & & P o A & a = a a aa
nideluassillagnuusesnidu 2 Juneuimeiufie Tuneun 1 n1s@nymnUssansamvese e
lngyhnsvegeuUseansninvesenuiaue 6 3iia lawn Penicillin G, Streptomycin, Gentamicin, Erythromycin,

a

Vancomycin wag Ampicillin #2838 Agar disc diffusion WenUseavsanvesenujtiue Ndmasearulvenie

o '
a =

A. hydrophila Wagtuneudl 2 msfinyinisnageunisineilainntngs innide A hydrophila fseTusd
nasouLdaiinareriliveato A hydrophila Atgastuau 3 wiia wvhmssnvilulaigniifinde A hydrophila
wituiinwaardunanaSeulfigunan seaesiuyanIuAY

nan1s3denuianiildfunisinue Ampicilin f8ns1n1ssenmegaiign lassesdinunnnit 90%
meluszezing 14 Fu sesasnfenguitlé¥u Gentamicin uag Erythromycin daiidnsinissennelndidsiueei
Uszan 70-75% Tuvigfinguauauitlilldsuedla q fdnsnismegeds so%andoyatiuandlidiuin Ampicillin

Juenfifivsz@ninmasanlunisdudaiio A hydrophila wagaunsagisansninnisaevesUatnningelaedi
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v
o

Farau a5unglédn Ampicillin Wusnguiuiuanun Sseengrdsussnmsaamiiigadveuuafiiesanusosi
Feldetnadiuszavann luvas?i Gentamicin wa Erythromycin uiaziinalunmsduduuniiSouiu usilszsu
ﬂsxﬁw%mwﬁﬁaﬂﬂiﬂuLs??afjwamiwmamé’qaﬂ’uauumu%’maq \onwa [10] finuinidio A. hydrophila nouaues
soe1 Ampicillin 1@ wazduduiisanudrdyreanisdenldenuidiusegrununganlunisdnnistsalusy

WnzlagaUaninam

1. NaYRININAFDUUITEANTNMNVDIIU Ty
nsnAgeauUsEaNSaImueseUfTiusiue A hydrophila 911U 6 vila 1ae35 Agar disc diffusion
WU Usgansamvesedjiuenianulieda A hydrophila wazanansaldnisdugaia A. hydrophila lad

‘171'2‘3@ fdwau 3 aila LA Gentamicin, Erythromycin tag Ampicillin (Table 1)

Table 1 Efficacy of six antibiotics against Aeromonas hydrophila

Antibiotics Clear Zone Efficacy of Antibiotics
Penicillin G 0 mm R
Streptomycin 20 mm M
Gentamicin 28 mm S
Erythromycin 29 mm S
Vancomycin 17 mm M
Ampicillin 60 mm S

Note : S = Sensitive > 21 mm
M = intermediate = 16-20 mm

R = Resistance) < 15 mm

o v
v A

nan1svaaaugnslun1sduguie A hydrophila InewUSeuiiisueUfdiugia 6 ¥iln Aae38 Agar disc
diffusion Fsanunsadnwilsanefiruzurazyiaiaunsaduduteqdunidls szusaiumeaennduusiom

a

4la (clear zone) Windu WuRUANGNAMVRNTlAILUBNTIAINENTAVRINTE VT WTRR UV SU0981 91NNTS

q

a

npaesnyIn Penicillin G faulszAnsnweralladeidie A hydrophila Woyan (Resistance - R) < 15 Hadwns
d7u Streptomycin waz Vancomycin Saallaseidie A. hydrophila lusgsunans deiivszansamifosninvselsl
vnzanlunsldsnulunsdid (ntermediate — M) = 16-20 fadwwns way Gentamicin, Erythromycin uaz
Ampicilin ananseldssavanmenulaseidle A. hydrophila I¢Afan Jauandiiuinannsalilunmsdnulsadn

o A hydrophila leegsdiuszd@nsnn (Sensitive - s) > 21 fadtuns (Fig. 1)
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£ N\
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- 28mm
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Erythromycin Genyamicin
@ =0 mm.
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1 R,
// //
Streptomycin Vancomycin Pennicillin G

Figure 1 Antibiotic treatment outcomes against Aeromonas hydrophila

2

'
a

2. minageusnwlamnUngen@ne A. hydrophila

a

a o

mimaawizﬁmmwmaqmﬁﬂmﬂmﬂﬂﬁnqaﬁﬁmﬁa A. hydrophila Ing3gn1sliomnsdnsaguiin
WEnlUsiu 40 Wedudinaniueuiioue [11,12) Ingyan1svaaedil 1 gaAIuAN @aUYANNTNARDT 2 Haxen
UiTug Ampicilin gan13naassi 3 nang1UfFauy Gentamicn uagyAn1INAaDIT 4 waufusIUfdus
Erythromycin i lWnasnnsmaaeuluosujuinsafian naus1Ufdaug 5 fadndusosims 1 Alan3y

imsfinwdeslainninaeiidnide A. hydrophila syegiian 14 Ju wudl wan1sfnyiuseansnmveseuiue

]

v v
' a

sensideslaigningeiiinliie A hydrophila Wui1 ¥AN15NAResH 1 YaAIUAN I8nTINTANevesUaiggalagdl

° a

FUIURAY 9.66 f1 YAN1TMARDIN 2 TBRTINIMETRIAITgR T3 1uuRde 5.33 A7 YANMTNARRIN 3 Lay 4
fidnsnsaereslaindu Suiuede 6.66 #1 Fsa1nnanisvaassuandliliuil yanaassd 2 Me1djdue
Ampicillin Anududu 5 Jadnsusen1nis 1 Alansu aunsalvnalunissnwilsafalte A hydrophila Tulan

v A

AnUnaelanfign sesauldenuljiaug Gentamicin wag Erythromycin Winalun1ssnwiniu (Table 2)

9

Table 2 Mortality rates of hybrid catfish in each treatment group over a 14-day rearing period

Rep. Mortality Rate (fish) SEM P-value
Control Ampicillin ~ Gentamicin  Erythromycin
1 10 6 7 7
2 10 6 7 6
3 9 4 6 7
Mean 9.66° 5.33 6.66° 6.66" 0.76 0.0007

Note: 2P different letters in the same column have statistically significant differences (P<0.05)
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Nams’?Lﬂswﬁﬂsse’?m%m‘wmﬂﬁs?husm'aé’mwmsmasuawmqﬂﬁﬂqaﬁﬁmLs?j'ya A. hydrophila
luszegiian 14 Ty L.Lamiﬁl,ﬁuﬁqmLa?iﬂﬁmwmimsJLaé"maaﬂamﬂﬁﬂqaiul,wiam;mmi‘wmam WU YANSNARLY
7l 1 gamvau (Lifimsldoufiue) Sanedensnegeand 9.66 # Gedanadonsnevesuanniingefigaiian
wanslisiuimnuangniingedifnide A hydrophila fitheudldléfunissnudesuigmusdagntnguasd

o o aa v P

BRI IANEgs Falanuunnitegrlifeddgymsatiatuyanisnaasminisidefiuennuin (P<0.05) usilu

< 3

YANTNARD 2 Hane fTug Ampicilin ¥an1snnassit 3 naneUFTaus Gentamicin uavyANITVAGBT 4
Naue1U¥Iug Erythromycin azfldnsn1sanevesanad sliuans1afun19adf (5.33, 6.66 way 6.66 2
mudd) Inggan1snnaesdt 2 nanenufiaug Ampicillin Tumssnwvaniifnude A hydrophila mﬂﬁ%aumﬁﬂﬁ
Pwandnnmameveslmlddfianidesnnyanimeassd 2 vardsasinismesiiianiade 533 f uaadifiui
91Uz Ampicillin Tiranssnwdiige duyanismaaesil 3 naueUfTug Gentamicin uag Nang1UTwe
Erythromycin lunssnwdagningedifaidie A. hydrophila nu fisasmanigvesuaeningeiviiuais 6.66
¢ BawandlidiuiefTueis 2 oled orntisandnsmanevestamantnaeiifaidie A hydrophila IFusgslal
fUszAvEnmAiieuyine iiaug Ampicillin flsinanis3nuniidiian
MnnsnaseseUfirusnneiatisansannismevesuananingeiifaide A. hydrophila Téeensd
fodAgmeadn (P<0.05) Waifisutunisndssamntngelaslailéoruffaue wuissdninmesseufiue
Ampicillin agfuualiiliualunissnwvaigningefidade A hydrophita IéAfiaaiiosnisnnissennis
49qn Fwansfinuiaonadosiuauiforeswes Laith and Najiah [13] fiszyi1 Ampicillin fqvgudade A

'3

hydrophila léludagnuensiu uazéaenndoafunuiseves Zhang et al [14] idlifuindenuafioaneiug
iinouausstesnduiviuanduldiluaniisiimngay egrdlsinuanuunnitesssamsinyioiatuegfutiade
windeu 1y anmi mnuduturente anuhvesmeiugiteunzisnslien uwie1ufTiug Gentamicin uag
Erythromycin azdinaandnsin1saelatosniiualuuana1seg1eddudngy wanslfifuinvsaosuinensadl
Usvansnmlndidesiuluseduuiunans uazeslifisnnusednge s idesanunansiusueaide A hydrophila
Bunansauiumusossaessialunaeiud [15] lnsnaneassdiarmaenadestuamifoss El-Bahar et al
[16] uag Yardimci and Aydin [17] Ssm1ea1uineUijiug Gentamicin fiusavsamlumsdudaude A. hydrophila
finvludanihin uenanidaenadesiuniiseves Mughal et al [18] ﬁwudwmﬂﬁ%auz Erythromycin @313
Judanisiasayveadie A hydrophila I§ograiuszansamludainn wulfieadu Reboucas et al [19] AT18471
aulvesds A hydrophila #18 Erythromycin 3ndantugiinimsiuinilaludiuves Ampicillin nan1snaaes
wansliiudsseAnsawlunisdudadelddfian deaenndasiuauidenres Akinbowale et al [20] fiwuin
Ampicillin Ssanansadudade A hydrophila Wluunansdl

21115388 Wi Uanantnaeldiuie A. hydrophila flernisiaundiidaiau Idud nsiuetmsanas
naiabuudaswesdiuduiuadaviormuutniduge 1 wasnusesusaudnumnduguinaudi vand
omrhetdesnAnnfuasneesmeiiutuegisiaaulugag 3 Tunsnudslisude aenndesiununnassues
5¥and Muf uavany [21] Anvornisifisdu Wud druns Sunamuimds Seaansanuldisluvanauadn
uazal Yanfifadeszuanienmsiesuinesieguuss vinumuainsveduas vieiuaumaniougann
doanszangmudii WevhmsihdewiemuveunafivdssImaannlvasenin fuldnvazdaiaund uansds

MIAANYITANINAINNTAALTDBENTULT
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dyuna
nsnageulsEANSNNUeInUf¥aueiue A hydrophila 31w 6 wiia lusgnsdwivintu lneds Agar
disc diffusion wud1 Usgdnsamueseufdrugidanulinee A hydrophila wagaiuisaldn1sdug e A

hydrophila la@ian I31uu 3 wia lawn Gentamicin, Erythromycin uag Ampicillin® adadudy 5 fadnsuse

¥
a ] [ ]

9115 1 Alansu 31nnsnaaeseTiueynvilntisandnsinisnieveslarnnungeffaniiie A hydrophila 16

q q
23

agelidadAgyvneadif (P<0.05) WiawsudunisidesUaignineslaglildefdue uasnuindseansamuesen
UfFue Ampicillin azdiuwildulinalunisshwvainnungeiifaie A. hydrophila laananiiesainildnsinis

a

JOAMEgEn JesawnldenufTiue Gentamicin uag Erythromycin linalunisshwfivingu

AnAnssNUsENA

AN IT8YeYRUAMYBNUANAN Auvmaluladnisinyns umAnerdeniwdug ianueuinsien

o

gunsal a1siad Weuuailise uazdannedrdunisideatdewuaiiseluiesu]isinis veveunmaIvIvIanineg

NsiNuns wagarvIvunalulagnisuszus augmalulagnisinens Alvianueyinsieigunsal anuilunisides

o %
U °o & '
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Abstract

African catfish (Clarias gariepinus) farming is economically important in many countries, particularly
in high-density systems where early-stage survival is often compromised by stress and cannibalism. The use
of shelter materials has shown potential in reducing aggressive behavior and improving fry welfare, yet
comparative studies in this species remain limited. This study investigated the effects of different shelter
materials on the growth and survival of African catfish (Clarias gariepinus) fry using two sub-experiments
under a Completely Randomized Design. Sub-Experiment 1 involved fry reared with PVC pipes, netting
debris, or no shelter for 45 days, while Sub-Experiment 2 examined larger juveniles reared for 30 days with
two or three pieces of netting debris or no shelter. The results showed no significant differences in growth
or survival rates in either experiment (p > 0.05). However, PVC pipes tended to promote better growth in
early stages, while netting debris increased survival rates, especially in larger juveniles. These findings
highlight the potential use of low-cost shelter materials to mitigate cannibalism and improve fish welfare
in intensive rearing systems, although further studies are needed to optimize shelter design and placement.

Keywords: Giant catfish, growth, survival, shelter materials, rearing system

Introduction

The farming of African catfish (Clarias gariepinus) is an economically significant aquaculture activity
in many countries, including Thailand. This species is favored for its rapid growth, adaptability to diverse

environmental conditions, and suitability for high-density stocking [1,2]. Catfish farming plays a crucial role
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in supporting the livelihoods of small-scale farmers, particularly in rural areas with limited water resources,

where recirculating or semi-closed water systems can be efficiently implemented [3].

However, during the fry and early juvenile stages, survival rates are often low due to environmental
stress, high stocking density, and cannibalistic behavior—a common issue among Clariid catfish species [4-
6]. Such behavior frequently results in substantial losses during the early rearing phases, negatively

impacting overall productivity and increasing production costs [7,8].

One widely adopted approach to improve larval survival is the use of shelter materials. These
shelters provide refuge for fry, reducing vulnerability to aggression from conspecifics and lowering stress
levels. The presence of shelters has been reported to mitigate aggressive interactions and enhance feeding
behavior and growth performance [9-11]. For instance, Methawee et al. (2017) demonstrated that shelter
materials significantly increased survival rates in giant freshwater prawn larvae [12], while Kriangkrai et al.
(2019) found that different shelter types influenced the growth and survival of sand goby juveniles [13].
The type and structural design of shelters can affect their effectiveness, with commonly used materials
including PVC pipes, netting sheets, nylon ropes, and artificial aquatic plants, each influencing fish behavior

in different ways [14-16].

Studies by Gwak (2003) and Benhaim et al. (2010) reported that shelters significantly affected
feeding behavior, encounter frequency, and growth rates in marine and cold-water fishes [17,18]. Similarly,
in hybrid catfish and yellow mystus (Hemibagrus filamentus), shelters were found to reduce cannibalism
and improve survival rates [19,20]. In Thailand, research on shelter materials has been conducted on various
aquatic species such as bagrid catfish, swamp eels, and blue swimming crabs, revealing improved growth
and survival under appropriately managed environmental conditions [21-23]. However, in the case of
African catfish—particularly under intensive or recirculating aquaculture systems—there remains a lack of

comprehensive and comparative studies on the effectiveness of different shelter types for fry rearing [24].

Therefore, the objective of this study was to investigate the effects of various shelter types on
the growth and survival of African catfish fry. The findings aim to provide practical guidance for optimizing
rearing conditions, reducing mortality rates, and enhancing farm productivity. Ultimately, the results are
expected to contribute to the development of more sustainable and efficient freshwater aquaculture

practices.
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Objective

The study aimed to investigate the effects of various shelter types on the growth and survival of

African catfish (Clarias gariepinus) fry and juveniles.

Experimental Methodology
Preparation of Experimental Animals

The effect of different shelter materials on the growth performance and survival of African catfish
(Clarias gariepinus) fry and juvenniles, the experiment was conducted in a roofed facility covered with

shade netting. The fry were reared in 200-liter plastic tanks.

Experiment 1: A total of 1,350 African catfish (Clarias gariepinus) fry (3 days) were obtained from
Suphawat Farm and acclimatized in 200-liter plastic tanks for 1 day to adapt to the new environment.
During this period, the fry were trained to feed on red worms twice daily, in the morning (approximately
07:30) and evening (approximately 16:00). Subsequently, 150 fry were randomly selected and placed into
each experimental plastic tank, with random assignment of experimental units to 9 tanks according to the

design of Experiment 1.

Experiment 2: From the same batch of juveniles as Experiment 1, aged 45 days, 25 juveniles were
randomly selected and placed into each experimental plastic tank. Random assignment of experimental

units was performed to allocate juveniles to 9 tanks according to the design of Experiment 2.
Experimental Design

The experiment investigated the effects of different shelter materials on the growth and survival
rates of African catfish fry, using a Completely Randomized Design (CRD). The experiment was divided into

two sub-experiments:

Sub-Experiment 1: Effects of different shelter materials on growth performance and survival of
african catfish (Clarias gariepinus) fry, consisting of 3 treatments with 3 replicates
each, as follows:

e Treatment 1: Control group (reared without shelter materials).
e Treatment 2: Group reared with 5 pieces of 1-inch diameter PVC pipes, 70 cm long, per tank.
e Treatment 3: Group reared with one piece of used fishing net (20 x 40 cm) per tank.

Fry were reared in 200-liter plastic tanks, with 150 fry per tank, fed red worms twice daily (morning and

evening) for 45 days.

ISSN : 2821 - 9406 (Online)




Kalasin University Journal of Science Technology and Innovation

Volume: 4 Issue: 1 (January — June 2025)

Figure 1 PVC pipes, 70 cm long per tank

Sub-Experiment 2: Effects of different shelter materials on growth performance and survival of african
catfish (Clarias gariepinus) juveniles with an average length of 7.74 cm, consisting of 3

treatments with 3 replicates each, as follows:
e Treatment 1: Control group (reared without shelter materials).
e Treatment 2: Group reared with two pieces of used fishing net (20 x 40 cm) per tank.
e Treatment 3: Group reared with three pieces of used fishing net (20 x 40 cm) per tank.

Fry were reared in 200-liter plastic tanks, with 25 juveniles per tank, fed commercial pelleted feed

with 36% protein content for 30 days.

Figure 2 Fishing net (20 x 40 cm) per tank
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Data Collection and Analysis

Sub-Experiment 1: Effects of different shelter materials on the growth and survival rates of African
catfish fry. Data on survival numbers, length, and weight of fry were collected at four time points: at the

start of the experiment, and at 15, 30, and 45 days of age. The collected data were analyzed.

Sub-Experiment 2: Effects of different shelter materials on the growth and survival rates of African
catfish juveniles with an average length of 7.74 cm. Data on survival numbers, length, and weight of fry
were collected at three time points: at the start of the experiment, and at 15 and 30 days of age. The

collected data were analyzed.
The data from Sub-Experiments 1 and 2 were used to calculate the following parameters:

1. Length Gain (LG, cm per fish)

= Average final length (cm) - Average initial length (cm)

2. Weight Gain (WG, g per fish)
= Average final weight (g) - Average initial weight (g)

3. Percentage Weight Gain (PWG, %)
=100 x (Average final weight - Average initial weight) / Average initial weight

4. Percentage Length Gain (PLG, %)
= 100 x (Average final length - Average initial length) / Average initial length

5. Survival Rate (%)
= (Number of surviving fish at the end of the experiment / Number of fish introduced at the start)

x 100
Statistical Analysis

The mean values of the collected data, including weight, length, weight gain, length gain, percentage
weight gain, percentage length gain, and survival rate, were analyzed using One-Way Analysis of Variance
(ANOVA). Differences between treatment means were compared using Duncan's New Multiple Range Test

(DMRT) at a 95% confidence level, using the SPSS software package.

Water Quality Monitoring
Throughout the experimental period, water quality was assessed every seven days by measuring pH,

alkalinity, dissolved oxygen, and temperature.

Results
Results of Sub-Experiment 1: Effects of different shelter materials on growth performance and

survival of frican catfish (Clarias gariepinus) fry.
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Table 1 Growth and survival of giant catfish fry at 15 days under different shelter treatments

Parameter Control PVC Pipe Netting Debris p-value
Survival rate (%) 11.77 £ 9.36 4.44 + 2.69 16.21 £ 13.73 0.201
Final length (cm/fish) 4.24 + 1.57 7.58 + 0.38 4.54 + 3.04 0.094
Length gain (cm/fish) 3.51 + 1.57 6.85 + 0.38 3.81 + 3.04 0.094
Final weight (g/fish) 131+ 204 0.68 + 1.14 201 +344 0.536
Weight gain (g/fish) 1.29 + 2.04 0.66 + 1.14 1.99 + 3.44 0.536

Note: Values are presented as mean + standard deviation.
At 15 days, the highest survival rate was observed in fry provided with netting debris (16.21%),
although no significant differences were detected. PVC shelters promoted the greatest growth in both length

and weight, suggesting potential benefits in early larval development, though variability was high.

Table 2 Growth and survival of giant catfish fry at 30 days under different shelter treatments

Parameter Control PVC Pipe Netting Debris p-value
Survival rate (%) 1.33 £ 0.00 1.10 £ 0.38 2.21 +1.38 0.166
Final length (cm/fish) 8.50 + 0.66 10.16 + 0.28 8.46 + 1.34 0.063
Length gain (cm/fish) 7.75 £ 0.66 9.44 + 0.28 7.74 £ 1.34 0.063
Final weight (g/fish) 392 + 1.58 4.69 + 0.55 212+ 256 0.137
Weight gain (g/fish) 3.89 + 1.58 4.66 + 0.55 2.10 £ 2.56 0.137

Note: Values are presented as mean + standard deviation.
At 30 days, all treatment groups showed low survival, with netting debris showing the highest value
(2.21%). PVC shelters led to better length and weight gains. However, differences among treatments were

not statistically significant.

Table 3 Growth and survival of giant catfish fry at 45 days under different shelter treatments

Parameter Control PVC Pipe Netting Debris p-value
Survival rate (%) 1.33 + 0.00 1.10 £ 0.38 2.21 +1.38 0.166
Final length (cm/fish) 21.39 +9.87 20.14 = 7.77 27.86 + 20.35 0.532
Length gain (cm/fish) 20.66 + 9.87 19.41 = 7.77 27.13 + 20.35 0.532
Final weight (g/fish) 498 + 1.05 7.38 £ 0.27 501 + 1.62 0.974
Weight gain (g/fish) 495 + 1.05 7.35 +0.27 499 + 1.62 0.974

Note: Values are presented as mean + standard deviation.
By 45 days, survival remained low across all treatments, while substantial gains in size and weight
were recorded. Netting debris yielded the highest growth in length, while PVC shelters achieved the highest

weight gain. Nevertheless, these differences were not statistically significant.
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Results of Experiment 2: Effects of different shelter materials on growth performance and survival

of african catfish (Clarias gariepinus) juveniles

Table 4 Survival and growth performance of giant catfish juveniles at day 15

Parameter Control Netting debris x2  Netting debris x3 p-value
Survival rate (%) 62.66 + 12.20 72.00 + 12.00 80.00 + 0.00 0.084
Final length (cm/fish) 8.40 + 0.12 8.42 + 0.09 8.32 +0.14 0.287
Length gain (cm/fish) 0.58 + 0.17 0.74 £ 0.13 0.59 + 0.21 0.336
Percentage length gain 7.48 + 2.36 9.64 + 1.81 7.74 £ 2.86 0.325
(%/fish)

Final weight (g/fish) 531 +£0.13 5.09 £ 0.20 5.02 £ 0.15 0.086
Weight gain (g/fish) 1.01 £ 0.26 0.87 + 0.28 0.63 + 0.14 0.114
Percentage weight gain 23.64 + 7.05 20.88 + 7.11 14.68 + 4.17 0.142
(%/fish)

Note: Values are presented as mean + standard deviation.

At 15 days of culture, the highest survival rate was observed in fish provided with three pieces of
netting debris (80.00%), although no significant differences were found among treatments (p = 0.084).
Growth performance, both in terms of length and weight, did not differ significantly among the groups.
However, fish in the netting debris x2 group showed numerically higher length gain and percentage length
gain, whereas the control group showed the highest weight gain and percentage weight gain. These results
suggest that the presence of shelter may enhance survival but has limited impact on early growth

performance over 15 days.

Table 5 Survival and growth performance of giant catfish juveniles at day 30

Parameter Control Netting debris x2  Netting debris x3  p-value
Survival rate (%) 54.66 + 18.03 61.33 £9.23 78.66 = 2.30 0.053
Final length (cm/fish) 9.13 + 0.22 8.94 +0.12 9.05 + 0.25 0.319
Length gain (cm/fish) 1.31 £0.21 1.25+0.34 1.32 £ 0.67 0.734
Percentage length gain (%/fish) 16.79 + 3.64 16.34 + 7.72 17.22 + 19.18 0.755
Final weight (g/fish) 7.40 + 0.36 7.21 +0.39 6.99 + 0.50 0.299
Weight gain (g/fish) 3.10 £ 0.21 2.99 + 0.34 2.61 £ 0.67 0.251
Percentage weight gain 72.01 + 3.64 71.04 + 7.72 60.17 + 19.18 0.291
(%/fish)

Note: Values are presented as mean + standard deviation.
At 30 days of rearing, fish exposed to netting debris x3 exhibited the highest survival rate (78.66%),
which was close to statistical significance (p = 0.053). No significant differences were found in any growth

parameter across treatments. Length and weight gains were comparable, indicating that the shelters
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primarily improved survival rather than promoting faster growth during the 30-day period. These findings
highlight the potential role of physical shelters in reducing cannibalism or stress-related mortality during
juvenile development.

Throughout the experimental period, all water quality parameters in the experimental tanks were

within acceptable limits for aquaculture, with the exception of alkalinity, which tended to be relatively low.

Discussion

The findings suggest that although statistical significance was not observed, trends indicate certain
advantages of using shelter materials in African catfish (Clarias gariepinus) fry rearing. PVC pipes provided
early growth enhancement, possibly by promoting spatial separation and reducing competition. This
observation aligns with previous studies on other species, such as black sea bass and Arctic charr, where
shelters contributed to better growth performance (Gwak, 2003; Benhaim et al, 2010) [17, 18].

In contrast, netting debris appeared more effective in improving survival rates, especially in older
juveniles. This may be attributed to its higher surface complexity, providing more effective spatial
partitioning and hiding spots that reduce aggressive interactions and cannibalism. This supports earlier
findings on Clariid catfish and Japanese flounder, where enriched environments helped mitigate
cannibalistic behavior (Garcia-Franco, 1993; Dou et al., 2000) [5, 6]. Similar trends have also been reported
in hybrid catfish and Mystus nemurus (Yuwono et al., 2019; Soesanto et al., 2015) [19, 20].

These results are consistent with the conclusions of Mohapatra et al. (2017), who noted that shelter
use influences fish behavior, improves fish welfare, and enhances both growth and survival in freshwater
aquaculture systems [11]. The benefits of shelter use were further supported by findings in other studies
focusing on climbing perch, sand goby, and giant freshwater prawns (Saengchan, 2020; Sitaphan et al., 2019;
Rotmongkoldi et al., 2017) [12-14].

However, it should be noted that substantial variability in outcomes—especially in Sub-Experiment
1—suggests that external factors such as inconsistent water parameters, light intensity, or shelter positioning
might have influenced results. A refined experimental design is essential for better elucidating these effects.

As environmental enrichment becomes increasingly recognized as a practical strategy for improving
fish health and welfare in intensive systems (Naslund & Johnsson, 2016) [10], the incorporation of shelters
offers a promising and low-cost method for optimizing African catfish fry rearing. Future investigations should
examine interactions among shelter type, density, and spatial arrangement to identify the most effective
combinations. Such insights will be invaluable in designing sustainable hatchery protocols and improving

survival outcomes in commercial catfish farming operations.

Conclusion
This study provides initial insights into the effects of different shelter materials on African catfish
fry rearing. Although no significant differences were found, the trends suggest that PVC pipes may support

growth, while netting debris can enhance survival. The use of shelters presents a promising approach to
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mitigate cannibalism and environmental stress in intensive fry production systems. To maximize these
benefits, further research is needed to optimize shelter configurations and evaluate long-term performance

outcomes.
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