sasinuAsaynimAaguuhivy

Ui 3 avui 1 unsAL - Giguigu 2569

ISSN:3056-9478 (online)

Atuztnuasua:ztnAlulad uKkIdINIIFIUASWUL

Faculty of Agriculture and TechnologyNakhon Phanom University

https://1i05.tcithaijo.org/index.php/J AgriGMS.




NSANS .~

-

InUasauNiinNAauUlYY

Greater Mekong Sub-region Agricultural Journal

11amanaNuANT: NIHER UaTN1INAINYBIRUIENEUNTTINYE DY

JmIngnssll

WsWsTw) wuNan3 |, s nydna’, Vinws) A3vuaT,

algns wnudaadoe’, algad iaun?’,

3595500 TOUUL UAE 8 USGNE oo 1-15
smsnglngguamm: masnszduiininiesdudisuiansay
lugUnuuamisiaausiy

BT ATRBT oo 16-29
ﬂs:Lﬁuu,azLmeqmsﬁ’@uu'\nﬁwﬁﬂnﬁfaaﬁﬁwaﬁmwﬁwwu
thumuesly sunalnguids Sadaumansany : nisAnwndosdu

Indus qassadng’ e 2’

suiansal ghavsen i gins 8a199T al gnse T

UBY B USFIS ..o 30-44
n1susnide Streptococcus agalactiae MnUanfiafiisslunszds
wsithlvedmiaunswun uasn1sUsafiuanaladesufiougly
WoUfuRnIs

178 WA uay oamnIegnIsal MvurITIAL.............. 45-55



Jsdrstnuasauniinnauily
asaun WLy ¢

Greater Mekong Sub-Region Agricultural Journal

a e a
> NUINYIUITIUITNTS

AEanI1A1sdNesAn 3.5y AnRYS UINYIRLUATNUY
Mans191380 R TRRM As.0Tud Nasil W INYIRY VUL
AER519138 AT.NABA1 TUEY WNINYIRY VUL
A1ERNT13158 PSRN FI8UI3e andudadniuuInisaans (NIDA)
J8IFNEANTIANTE AN NIATATUNS UNINYIRYUATNUY

> U3aN8n15 (WAINEIaIUATNUL)

AY8ManII913Y As.Agyaen  Hvzan

> 599U550U15115 (U AINYIEBUATWUY)
A5.91718  WAIaNd

AEManIINTed AT BN aus

» N99UTIANENTS (FNsenaadinieuan)

MEns1938 A5 Uayw auysalay UNINYFYAVAUATUNS
ANERT19158 AT.NIUNBY INUNA UMINYIRYRUATIYEN
AENTI9N5E A5 ATINEVE NeoNNdN UM INeR VNt
AER519158 A3.0uaT LTANBY WNINIRY VUL
FRIAANTIATE A5.80AT UAIEANLAS UNNINYIRETInY
$9MARTINNTE M5.87 U3aS U INYIRYUVDULA
389MNEANT1A158 AS.ANITI 01I5TUANTR WNINYIRY VUL
so9Fnan19138 as.ounsal asdanans W INYIRY VUL
F8IMANTIANTEG AT.AMAY F393 N INYIRYUVDULAY

389MENT1A158 AT.ANANIY aqu UMY VRUULAY



59IA1ANI19158 A5.8ANUN grTTusny
FRIAANTINTY AT NAATIA LATOAN
J99MANT1A158 AS.NYRUG Usenndna
(3

FOIFNENTINTE A5.ANYY UNTTUN

599A1aM319158 93.AnAAU udiShl

FOIANTIANTE WANW.AT.TIUQYING NulARS

VWWANENSIANGE AT UASUNS F0199E)

PIUAANT19158 73836 NIUAYAT

YUANENTIDNTE AT.NTENIW I9UNIANT

WANENTIAE AT.ATIVEY] NI

1 v 6

PIANEANTI15E A3.ANRASTRG g 1uiiFug

2WANENSIN5E 750UV WA

eXp  eXlp e eXRp e e22p  eX2¢

WANENTIANE AT NYIINTA] 8

HYIeMans19138 asamu iianilnyad

HYILANENTIATE WAN.AT.U aNTAREY

AYIeEnT19158 A5y Wnaly

ey

NEFNEN319158 79.50U391 Saulssiasy

HYI8MEans19138 A3.35IN8 Juniadssu

AT.NIWNYT NUNIUNS

A5.NN50UE WAL

U INYSUUALY

WA UUULY

WANINed el
UMINYNRYIIVNANAUAT
UMINYNRYAIVAIUATUNS
UAMINeaenAlUlag TIIAaDEY
INLNVAFNAUAT

UAINY G LTl

UMY UVOULAY
UUINYIVDULNY

a

URINYIAYAWEY

a

UNNINYIRYANWEU

2No oo,

UNNINYRYI VA NYAAIATIY
gorumalulagnszanungn
RIAUMITAIANTEUY
NIedemAlulag PIIAadeEUy
INVNVAFNAUAT
WMINeaemAlulag uIeAadey
INYNVNFNAUAT

NI uAlUlagIBLIAaDEU
INYNVAFNAUAT

RN RGER LI G CRRE G ARG AN

o

WYNIAFIUNI
LNINYIBLAlUlaESYLIAA

NISUAT

LY

LnINenaewalulads1vLIRadau

a s

MNYNINFTUNS

9

UIINYIFUTIVAYNIYIUYI



> nasussansnis (funseqandiniglu)

S99FARNII9158 A5.0UUUND LNV
AIEAIEATI158 Wan. A5.903 e

K98A1@nI19158 As.Amaen Jugun

o

54

HY8an319138 A9.1asad Usyianedqdl

YIBAANTIANTE AT.LENIAUS LU

e eXp @

BLUAENTINNTY AT.NTIN dOUFM

e @

YIANENTIATE AT IFUUN LTB95TTU

e e &

B8ANENTIANTY AT.OUDN N1INBY

PUANEANTINNTY AT RBNYAN AALLAD

YAIANTIANTE AF.H3 11NN

YAIEANTIAN5Y AT.NANNE IR

e eXlp e eNe e

6

YIYFANFTNTNTY WUﬁVIfJ‘ ATNINU

e>°

A3.TYINR Waannd
AT.NIYNIA HALTEY
n3.Useaas dvann

AT.NTANE Wsla

HY28UTINNTANS

Y19ABAES 1@

N18IANTSTET

HYI8Mans19158 A3 uvien1gal A
WAFVIR Aoy

WIENIAST Hay

UNEANNZUNIEIT A8

UNATUNTT NINDY

UNEINEN Langan

WIENIDTIEY RUNY

UAINYIRYUATAUL
UININYIFEUATNUL
UININYIFEUATNUL
UANINYIRYUATAUL
UAINYIRYUATAUL

URINYIAYUATINUL

18119158 AT.OAMNTLEINTAl A1TPULITIU UNTINGIUATNUL

UAINYIRYUATAUL
UANINYIRYUATAUL
UININYIRE UATNUL
UAINYIRYUATAUL
UAINYIRYUATAUL
UYL UATNU
UIINYIFEUATNUL
UAINYINYUATAUY
UAINYINYUATAUL

URINYIAYUATNUY



UNUIIUIENS

v a

afafvinudsunnviou Msannsnseuqiaaguiilvsatud [Hudd 3 atud
Uszdufou unsiau - figuisu we. 2569 luatuisznoudie unarnuideddduatuiiy
awilng $1uau 4 1Fos loud avrduaiunininuns 2 1Fes a191Useas 11309 uaganw
weluladenns 1 5eq w'm'ma'rﬁl,ﬂwma%ﬁmﬂ&jmﬁﬂm WUASUuNANNIFLY UNANNIVING
anas Inereansinsasnaluladnisinuas naluladiadesdnsnainuns wazavidug 7
Aerdios fflauladsunenufioffanilunsasnwnsouginanunsduiile annsomdeya
danduldanniiulesangans https:/lio.tci-thaijo.ore/index.php/JAgriGMS/index woanunsa

ANABNEINBIUTIANDANSIAN E-mail : agrijournal@ms.npu

Yolinnyiulinuge guaimudauss dwauideandiuniuugas udamuiuadu

saluAy

HYIeMans19138 as.iyaen dvzun

UITUITANS

msz’mLﬂ‘iﬂmaugumﬂauuﬂm

9


mailto:agri.journal@ms.npu

mimimwaaygﬁmﬂzjmﬁ;ﬂm Ui 3 atiufl 1: 1-15 (2569) Agri. GMS. Vol 3 (1) : 1-15 (2026)

11IMAUNUNIY: MTHEN WAZN1INAINYBIFUTENBUNTINEEREI M INRATST]
Khao Lam Kumphawapi: Roasted Bamboo Sticky Rice Production and

Marketing by Small Entrepreneurs, Udon Thani Province
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Abstract

Khao Lam Kumphawapi is a significant income-generating occupation for local entrepreneurs
in Phasuk Subdistrict, Kumphawapi District, Udon Thani Province. This study aims to examine the
community context, production process, and marketing patterns of Khao Lam, a local product that
plays an important role in both economic and cultural dimensions. A qualitative research approach
was employed, with data collected through in-depth interviews, field observations, and a review of
relevant documents. Key informants included government officers, entrepreneurs, and consumers. The
findings reveal that the production process of Khao Lam continues to follow traditional local wisdom.
Raw materials and equipment are prepared in the evening, while the filling of ingredients into bamboo
tubes is carried out in the early morning, followed by roasting for approximately 2-3 hours. This process
reflects the skills and expertise passed down through generations. In terms of marketing, more than 30
shops are located along Mittraphap Road, serving as the primary distribution channel for travelers and
tourists. This results in a high demand for Khao Lam, particularly during festivals and special occasions,
generating an estimated annual market value of 19.8 million baht. Therefore, product development
should focus on enhancing food safety standards, improving packaging and labeling, strengthening
product identity and cultural storytelling, promoting modern marketing channels, and enhancing

producers’ capabilities to increase competitiveness and ensure sustainable community development.

Keyword: Khao Lam, production, marketing, local wisdom, community product
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Figure 2 Production process of Kumphawapi’s Roasted bamboo sticky rice
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Table 1 Production Cost of Kumphawapi’s Roasted bamboo sticky rice (per production batch: 100

pieces)

Cost Item Quantity Unit Price (Baht) Average Cost (Baht)
Glutinous rice 3 ke. 35 105
Sugar 2 ke. 30 60
Taro / Black beans 1 ke. 40 40
Coconut milk 3 k. 25 75
Salt 0.2 ke. 10 2
Bamboo tubes 100 pieces 1 100
Fuel (firewood) 2 ke. 30 60
Labor (household) - - 300
Total Cost - - 742
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Figure 3 Marketing channel of Kumphawapi’s Roasted bamboo sticky rice: (a) Roadside, (b) Online
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Figure 4 Marketing process of Kumphawapi’s Roasted bamboo sticky rice
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Table 2 Revenue and Profit per Production Batch

Item Average Value
Total revenue 1,500 Baht
Total production cost 742 Baht
Net profit 758 Baht
Profit margin (%) 50.53

* One production batch yield approximately 100 bamboo tubes.
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Table 3 Cost and Profit per Unit (per bamboo tube)

ltem Average Value
Selling price 15 Baht
Cost per unit 7.42 Baht
Profit per unit 7.58 Baht
Profit margin (%) 50.53
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Table 4 Market Value of Kumphawapi’s Roasted bamboo sticky rice

Period Number of | Average Revenue | Selling Days | Weeks per | Number of | Total Market
Entrepreneurs per Day (days/week) Month Months Value
(persons) (Baht/person) (Baht/year)
Normal period 25 1,500 6 4 7 6,300,000
Festival period 25 4,500 6 4 5 13,500,000
Total - - - - - 19,800,000

* The estimation is based on average income per entrepreneur. Revenue during festival
periods is assumed to be three times higher than normal periods.
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Abstract

Thailand is recognized for its high level of biodiversity, especially its freshwater plant resources,
which hold significant potential for development into health-related products. One such example is
Cladophora glomerata kitzing a local freshwater alga commonly found in clean water sources
throughout many areas of the northern and northeastern regions, including Khon Kaen Province. This
research aims to examine consumer decision-making regarding the purchase of gel sheet products made
from Cladophora and to identify strategies for further product development. Questionnaires were used
to collect data from consumers in Khon Kaen City (with 10 participants in the first testing stage and 60
participants in the second stage). The study was divided into two phases: an assessment of satisfaction
levels (using a five-point scale) and a preference evaluation (using a nine-point scale). Data were
analyzed using descriptive statistics and t-tests to compare groups. The results revealed that the lemon-
flavored Cladophora gel sheets received a high satisfaction rating, while the original flavor scored lower
in terms of taste. T-test results indicated no significant differences in satisfaction scores between the
berry and grape flavors of the weight-control formula. However, for the protein-enriched formula, the
clarity and softness factors between the berry and grape flavors differed significantly at the statistical
level (p < 0.05). Key consumer suggestions included adjusting the gel texture to increase its viscosity,
enhancing the sweet-sour taste profile, adding more fruit flavors, and improving packaging design to
better suit consumer needs. This study demonstrates the strong potential of Cladophora as a value-
added health product that aligns with the consumption trends of modern consumers and supports the
local grassroots economy. It is particularly relevant within the context of Thailand’s Bioeconomy

strategy and the advancement of future food innovations.

Keywords: Northeast, Questionnaire, Consumers, Lemon flavour
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Figure 1 Example of Cladophora glomerata kitzing.
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Table 1 shows the quantities of raw materials used in product development.

Raw material Volume (grams) % Percentage
Cladophora glomerata ktitzing (powder) 219.80 21.98
Gelatin 164.85 16.49
Glucose syrup 219.80 21.98
Granulated sugar 274.75 27.48
Lemon juice 54.95 5.50
Carrageenan 10.99 1.10
Synthetic scent 54.95 5.50
Plain water 1000 -
Total 1000 100

NAYIAADUDIAUIZNOUTDIANTONITAN 9 Lakn A1SIUlEnTRTIanNn WasUnIun At T

TUsAukazo uanandudaiinisnagaudInndu lawn 9183wl wag Inniud2 dem1s199 2 way 3

5|

19



aasnueseygiimeguiiles 97 3 atudl 1. 16-29 (2569) Agri. GMS. Vol 3 (1) : 16-29 (2026)

Table 2 Nutrient composition test results.

Exam list Test results Unit
Total carbohydrates 1.58 grams/100 grams
Total energy 39.8 Kilocalories/100 grams
Moisture 93.1 grams/100 grams
Fat 2.72 grams/100 grams
Protein 224 grams/100 grams

Note: Tested on Cladophora glomerata kitzing.

Table 3 Results of vitamin composition tests.

Exam list Unit Per 100 Per serving (2 grams) % Thai RDI
grams Calculation Displaying ~ Calculation Displaying
results values results values
Vitamin B1 milligram 2.57 0.05 - 3.33 2
Vitamin B2 milligram 0.70 0.01 - 0.59 0

Note: Tested with Cladophora glomerata kutzing (powder).
3. ieReaflefldlunsiudeya

wseslenldlunsiiusiusindeya Aewuuasuaiu (Questionnaires) Ingldifiaiiusiusindeya
719 9 91NGY M8 FeaddulaensrivnindeyainnauileiineidesniidnuaenduiegdlndiAueiu

TunisveaausavIfennis tnswuinisnaaavaandu 2 94 anutlenlukuvaauaulawn
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Figure 3 Example of Cladophora glomerata ktitzing gel in a sachet.
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Figure 4 Example of seaweed gel in a sachet of the second stage test.
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Table 4 shows the mean and standard deviation of consumers' opinions on the factors of weight loss

formula products (N=60).

list Berry formula Grapes formula t-test
X SD X SD

1. Clarity 4.15 2.20 4.13 1.78 0.09

2. Smell 4.10 2.18 4.30 1.68 -0.85

3. Softness 4.45 2.30 4.78 1.68 -1.33

4. Taste 4.60 2.19 4.82 1.77 -0.83

5. Al 4.72 2.44 5.03 1.94 -1.16

NUgUA: ** p < 0.05, * p < 0.10

310 Table 5 wanenan1sHATIZRszRUANLILTEEUS InaAdedateduNdndueigasiasulshiu
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Table 5 shows the mean and standard deviation of consumers' opinions on the factors of protein

supplement product (N=60).

list Berry formula Grapes formula t-test
X SD X SD

1. Clarity a.17 2.08 3.62 1.61 2.17%

2. Smell 4.17 1.75 4.23 1.93 -0.34

3. Softness 4.75 2.08 4.27 1.85 1.86%

4. Taste 5.03 1.94 4.80 1.98 1.06

5. Al 4.83 1.83 4.55 1.95 1.13

NUBWR: ** p < 0.05, * p < 0.10
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anAd0aiuaLATov0e Moskowitz et al. (2012) F4841 "sawnd W uifadendnlunsdaduladenuiing
nandusiemslva 919 lassnsmaiauerdnlvinisewredsassutnuieesdinsduasunisiinesgls
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Abstract

Ducasse banana (Musa ABB group) is an important economic crop for agricultural communities
in Thailand, particularly for community enterprises that add value through processing. However, banana
production in many areas faces limitations in yield quantity and quality, affecting the continuity of raw
materials and farmers’ income. In the Nong-No Community Enterprise, Wang Yao Subdistrict, Kosum
Phisai District, Maha Sarakham Province, banana production has been insufficient to meet market
demand due to banana diseases and low soil fertility. Therefore, identifying key constraints and
developing appropriate production guidelines for Ducasse banana cultivation in this area is essential.
This study was conducted as an initial investigation to analyze the business feasibility of the community
enterprise, diagnose banana diseases, and evaluate the physical and chemical properties of soil and
water used in banana production. A field-based research approach was applied from November 2020
to February 2021, including field surveys, SWOT analysis of the community enterprise, disease diagnosis
through field and laboratory analyses, and soil sampling for assessment of soil properties and plant
nutrient status. The results showed that (1) the community enterprise has strong potential for
processing Ducasse bananas into dried banana products with high market demand; however, raw
material supply remains inadequate due to the outbreak of Panama disease caused by Fusarium
oxysporum f. sp. cubense combined with low soil fertility. Key constraints include low organic matter
and insufficient essential macronutrients, particularly nitrogen, phosphorus, potassium, and calcium.
The soils are predominantly sandy, with suitable pH levels for banana cultivation, but nutrient
availability is insufficient to meet crop requirements. (2) Based on integrated findings, two appropriate
production guidelines were identified: (a) establishment of model plots using both block planting and
planting along rice field bunds with disease-free planting materials, together with effective Panama

disease management and soil fertility improvement; and (b) transfer of banana production technologies

;.
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to community enterprise members and local farmers to ensure a continuous and sufficient supply of

bananas for processing, thereby enhancing community economic sustainability.

Key words: Agricultural extension and development, banana disease, banana farming
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Figure 1 Banana products of the community enterprise
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Figure 2 Banana production context of the community enterprise
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sU1NNI1 1,000 wideldeu (lndeviay 14-16 gn nieUszanal 15,000 gndeliew) mnfiarsandused
Wyl danudenisiinndn 12,000 wWisied (WEna1nnade 1,200 fu) (Useaa 180,000 gnsel) Fandaelu
yua/Auilaifsme donhndeaniiuil (hadmie) awhnsudssudundaenn

v, Tuuiifinsugnndreiauauszana 10 lswinky : dagtufestunanueniiuiing $oe

o a

az 80 Wl duingAulunsudnndienin Gwansiiiudn ndefivgniuiuiiiisssosas 20 Wity Fawandli

q
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(A) Yellowing symptoms on leaves (B) Vascular tissue damage symptoms

Figure 3 Symptoms of Panama disease in banana.

2.2 Woauwnlan
ﬁ]’lﬂﬂ’l%‘LLEJﬂL%@WUL%@&’]LMQBF’] Fusarium oxysporum f. sp. cubense laganwazlaladuueinig
PDA vismntUufigaungiivies wiu 7 u wuhlelaiifidisouogidnn ile asidon andudsududuuy
Telafidnldfnonmsdifingos Woadns microconidia 3Ul 3eae12 dulon sufssunsanssuen Ta idd & 1-
2 wad (Figure 4) uavainnisnadeuauamsalunsnelsanuin Wellwenldvinlidundreifioauianie

(Figure 5)

(A) Colony of F. oxysporum (B) Colony reverse side (Q) Conidial morphology
isolate Ful under a microscope
(400x)

Figure 4 Morphological characteristics of Fusarium oxysporum f. sp. cubense isolate Ful on PDA after

incubation at room temperature for 7 days.




v
' o

NIATNuRTEuNInIAguLIlue U7 3 atfudl 1: 30-44 (2569) Agri. GMS. Vol 3 (1) : 30-44 (2026)

q

(A) Non-inoculated banana plant (B) Inoculated banana plant

Figure 5 Pathogenicity test of Fusarium oxysporum f. sp. cubense isolate Ful.

2.3 MsunsszuInvadlsn
& . v & & A | a . |
\Wo Fusarium oxysporum f. sp. cubense 3aLJULT 9 LNTT2UIANNAY (soilborne) TABAITLNS
szualaun Walnaludumshihisuuulranusewmsenunn gunsainsinunsiiestesiuiu uenaniiie
faannsafnluiundeiiugvesndelagiindielivansernisveddse WeausaegsentuiulduiunaieTlugy

294 chlamydospore fauiilaififivonde

3. maleneitymuazausuiivesdunasiiildlunisndangasiriluiui: msdnvudesdu

msiuiegneiu: Iivhnsasiuiidne $1uu 2 ade Tneadusnilunsasiuiiitednuanmiluues
Rumegnaowiu uavasiiuindedl 2 eifusesafuuuuduiulasmniiuiiugnndas veansasnsgugn
nédretrunuedly s1nelnauiids Smdaumansau @ 3 seduaiudn leun 0-25, 2550, waz 50-80
WwuRwns Mntuandregraiuluiisuaruadiegsiunzunsg 2 fadwns wewlsudinseily
VosuRnsdmsufnuandividdnduaziniivesiuseoly

mMsnsziaudanildnduasiadivesiu: lEvihnmsimsedsed (1) msdnseinsnsyaneiivosiu
(particle size distribution) A1838ULUTH (pipette method) (Gee and Bauder, 1986) 3LAs1g%NLOUAU (soil
pH (H,0)) war At (electrical conductivity) (EC) Tnemsaanusaetihusaainlessu (deionized
water) (DI water) Tugns1 1:1 wag 1:5 auadu (Rayment and Lyons, 2011) BinsgiusunaBunieinguay
‘U?mmluimmuﬁu’mmiuﬁugﬂﬁmewﬁm81%"3% Dry Combustion #eLa383 CN analyzer (Elementar, Vario
Macro) SinsnzsivSunameanesaiiduusslev (available phosphorus) fae3in1sadadaeaisazane Bray |
Pnuasataildiuninngiviinuneanedalussazateseinies Spectrophotometry finnuenInay
880 nm (Rayment and Lyons, 2011) wag (2) mﬁmevfmmquaﬂLﬂﬁlammmlaaau (cation exchange
capacity) (CECQ) uaz Iins1zsisrgemsiivdifuusslovd 1eun unaide (Ca) uunii@on (Mg) uaz Tnunaides
(K) TngT3n1saniareansazaly ammonium acetate, pH 7 (Rayment and Lyons, 2011) dw$usnemsig
fduuselovd eun wén (Fe) wusnida (Mn) nesuns (Cu) waz §anzd (Zn) azgnitaszyilnanisadiadie

@13azane Diethylenetriamine Penta Acetic Acid (DTPA) (Rayment and Lyons, 2011) U311:us16 Ca, Mg,

B
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K, Fe, Mn, Cu, WLag Zn GLumiaﬁ'm]zQﬂfjLﬂiwﬁﬁ’mm?m Atomic Absorption Spectrometry nuien
AnneiauildinyssidiunnugauauysaivesiuwasUssiiuseausinesdmiunisugnndae (susnsansel,
2562) HAINNIANYY WU
3.1 audAmaid@nduasiafivasiu

autivnaildnduaziafivasfulufiuiivonnuninsgnndredunuedu sunelnguiide Smin
wynanseny (Table 1) Tnsfuflliugnndrsvesnumsnslutumuedu sunelnguiide aumansanu fidedu
Junsne (sand) Tudnsuwvemiidadufiseduaudn 0-50 wuRuns wasidufunsesiu (oamy sand)
sefumwEn 50-80 Iwufuas Afitoriu (Uensadendt daudunsadudwesiiu) egluris 6.2-6.6 Bs

fohndunsadintestiadunane uasmanzausienisugniiy (Ailleviuanzausenisugniiveglugis 5.5-6.5)

o
v o a

Fefupuuinudlisuiuedayuiteusuafiey uenmndnnnsinwmuhiuiidnwidfansiliih Ec)
otffisediu 0.013 dS/m Fauandliifiudilinudgmiiuds

Mnmsdrsaaud ey wuin ﬂzgwwué’ﬂﬁwuiuﬁuﬁﬁﬂww Ae AudUTuuBunIYIng (1.9-4.7 g/ke)
Tulnsiaustanun (0.1-0.2 o/ke) wAaid ey (67-85 merke) wunilidey (71-97 me/ke) wazlnunaideu (56-60
me/ke) AiwaniUasulalufus dusulSunameanedaiiduuselew (1121 me/ke) #nd (1.0 me/ke) way
V9uns (0.28 me/ke) Twaniudsuldlufuuy (0-25 wufwums) agluszauyunans wena NI nmsAne
wudrAuluiufivesnunsnafugnndretiunuedly SUsuiaundn (70-132 me/ke) uwazuseniila (2.5-13
mg/kg) MuaniuAeuls aglusziiugs

agelsfinnuannnsUszfiussAuanugauanysaivesiu nuiiuuukasiuasdinugaaysaives

Auaglusyium

Table 1 Mean values of soil physical and chemical properties and soil fertility levels in banana-growing

areas of Ban Nong No, Kosum Phisai District, Maha Sarakham Province

Depth  Sand Silt Clay Texture  pH(H0) EC CEC oM Total N Avail. P
( % ) ds/m cmolkg (- g/kg------- ) mg/kg
0-25 88 8 a4 S 6.2 0.013 2.4 a.7 0.24 14
25-50 89 7 a4 S 6.6 0.013 1.7 2.0 0.11 11
50-80 87 9 a4 LS 6.6 0.015 2.0 1.9 0.11 21

Depth  Exc.Ca Exc.Mg Exc.K DTPA-Fe DTPA-Mn  DTPA-Zn DTPA-Cu SFA

( meg/kg )
0-25 85 84 59 132 2.7 1.0 0.28 Low
25-50 67 71 56 74 2.5 0.32 0.17 Low
50-80 75 97 60 70 13 0.26 0.18 Low

Remark: S = sand; LS = loamy sand; EC = electrical conductivity; CEC = cation exchange capacity; OM = organic matter;
Total N = total nitrogen, Avail.P = available phosphorus; Exc. = exchangeable; DTPA = DTPA-extractable; SFA

= soil fertility assessment

o
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3.2 sEAUsINRIIEMTUNMIUgNNde
mMsfnwillddnmseauuimasigeslufudniunisugnnéisluniou tasldsmenamdn 4
579, Idun Woanloda Tnunadou unadou uazuuniifon usnusdseduingiluAudmivugnndae
(Table 2)

NASANYINUINUS L eaNasE Inwvaley waadey warkuniidey TuAunasnntidnfull

USnausnninAingd (critical value) vasUSinasinevnsisdmsuiunugnnalgluunsou

Table 2 Critical levels of plant nutrients for bananas grown in tropical regions

Element Critical value (mg/kg)
Available P 80

Exchangeable K 195

Exchangeable Ca 800-2000
Exchangeable Mg 120-360

LﬁaLU%‘&J‘ULﬁ&J‘uU%mmm@mmmé’ﬂiuﬁumaqﬁmwuaaiuﬁuﬂ%mmmméfmmiﬁmmmﬁﬁm%’u
ndre1uau 200 fudtvgnluiiud 119 du wuhduidnuiviinusnomslifemesoaudoinises
nane enusLUNTidey (Table 3) IngAufean13s10 N, P,0s, K0, Cal, kag MgO va4nade d31uu
96, 48, 144, 44, wag 25 Alansusials uiRuIUTINEN N, P,0s, KO, Cal, wag MgO agdnuau 0.06, 10, 22,
37, waw 45 Alanusiols Mewmiinumsnsaslateadiufudelildiviinusmemnmuiindedeanisdiuu
96, 38, 122, waw 7 Alansusials d1w3us1e N, P,0s, K0, uag CaO anuaiu dmsusinuunii@eununsnsla

Pudusaddiuiionnluiuivinauunidi@eueglussauiidisame

Table 3 Nutrient requirements for banana plants (200 plants/rai), soil nutrient contents in banana-
growing soils of Ban Nong No, Kosum Phisai District, Maha Sarakham Province, and additional

nutrient requirements to meet banana demand

The amount of additional nutrients

Element Nutrient requirement for banana  Nutrient in studied soil
required to meet the banana needs
(kg/rai) (kg/rai) (kg/rai)
N 96 0.06 96
P,0s 48 10 38
K0 144 22 122
Ca0 44 37 7
MgO 25 a5 0
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Wuiumselutng 50 wuRmnsanfafu eiteviveglussiuiimnzausonisiasauivlavesiiy eghalsiay
\nuAsnIAITIAT Iz evetnstesTay 1 ads ileshuszduafierlimnausonisissyivlnvesiivuay
dietostuiudunsatafinannisugniimussesinaiuu uennifuluiuiivesnuasnslalldfud

Hondnveshufinuluiuiiugnnirevesnunsnstunuedu fe Anugauanysaivesiueglussdu
i1 TnatamzogisdaSinaduvidsingluiiu Usnasigensvdn Tulasiau Tnunaiden weaiden uuniiden
wazs1913I0e daned ua owas lufveglussdui uenandinnnnuFeuisusiinusnoimnsluiu
fuvinasnosfinueusonITresndasdiuiu 200 fuluiudl 119 wu Aufvusiglulpsau
woanleda Tnunadon uasuaaiBon Biiomoronudesnisvendas femaiinunsnsinisumums
damssmemsity (o) Bivsnzansiornudiosnsvesndeiielilivimnauarauanuemananauiinain

Aoin1Rely LaziNYRINTAITIATIERUAEUIUKUNNSIAJ8INNTIAABUANAINAULALAARUUNTHEN

4. wunamskdangasthiiwanzauduiiui: msfnsudasdu

nnsAnwis 3 Aanssu Idihdeasvesis 3 Anssusndvundusuamenisdandetn i ivnzan
Ao/ Tneduummiemssiiunis 2 wuama fel

1) sinsudaudasiunuy: vhnsnanulasiuwuu lneveaewwdn 2 suuuu fe Ygniduudas wasdgn
mufuuiieduuuaiurlundndunid ndefthungnlusvasiunuudundisasalsanensevesndie
finande Fusarium oxysporum f. sp. cubense finsdnnisifieanni1sunsseuramnediu (soilborne) uag
nslififiruuulnanusomiodunn gunsaimanuasiisadosiui aaonauiuianssunisymisud
wngauTsuATIgnNaNysaivesAulUI M ulnau Wearlesa Tnuvadoy uazueaiTen laifeane
sioruFaINsYeINd Iy Sfainsdnnsinsuivanzay Tnewusivmnzaufunsiuussuidundaenn
Tnslawziug uzdsesiuilos) Ao uaznseimm

2) dreneawmalulagnisudnndlegyuyu: uonannsyinsadnudasiuuuuuds Weliinainu
soidleswarguruaunsandandisihiuietanduingivduunssuidundaemn Sasastldndaendy
12,000 1A% 1 ﬁi’wLﬁuaﬂwqﬁﬂﬁé’aﬂﬁmimwaﬂwmiuia@msmémﬂﬁaaiﬁauﬂ%ﬂﬁaﬁwﬁm;mmul,l,azmwaﬂs

eduAugiulume

a3U uazdailauauus

fawfaviagurudunuedulziiuiunisyhudunid uiamndninisugnndendeuiuiie laed
nsthanuusgusmngluuiy Banana Mos wasiduiidesnsvesman ogndlsfiniu ndaeinhinanluiiuild
dissmesdpafimsteanssituiinirdosar 80 vesingiuvivun Fansiluiuiindandredulesiiomnusyay
Hapmnéremeluvueiiidslinandn (Mevazesngneeudiled) FsnmsAnmanudululdsuiviamia
gurulunisdaasunisudnndrounanndnuazinunansluiiud 4 Ysediu Ao (1) nsudauvasiuuuy (2)

a6

naaewdn 2 3Uuuy ds Ugniduuvas wasUgnauduuiieidusuiduvuluundidunis 3) aneven
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welulagnisudandedyury way (4) ndreiihuivgnluwlasiunuulundievasalsn Juinnssunis
whsufunnzan wanluiugimnzandunmsiiuiudsguidundienin
dwsuiulsarendiednri wudn ennislsannuluudasgn Ae Tsanensie (Panama disease 130

v

Fusarium wilt) Lﬁ(ﬂmmfgﬁlﬂ Fusarium oxysporum f. sp. cubense Iﬂ&lﬁaﬁdﬂdﬂﬁ duwamnenistesiu
fnda il (1) Ugnndaelneliduneneiusiivmannide tietlestunsihidommelsaigiiuiiugn egnlsh
pailosnifoanunsofnniunderuslalaefiluuansoinislsn dafumslimieiusanuuasgnilsidulsa
viemaitusildanmalulaBmamnzdsaiodenuy meristem tip tissues culture (2) matanisidieiioglu
A lersnrseanundadeudy (primary inoculum) Ly NISNENAUAINLARA 2-3 ads 9 ag 7-14 U N13
Usuamudunse-ssvesivliigendt pH 7.0 ileldlimnsausoninaiguende (3) mawdsuudasgnld
nssruneiia LildAusesdoidomaistu fuduanmilimnzaudeninatqente @ mslisnoimsi
wanzansonsdnAvlauduss e liiuAnmuduniulss mslisinemnsiosniounifuniusonis

s

vosfivdsnalifinAneusoutedelsn way (5) wedudeqdunisufiindiiu Trichoderma Tasnaweiug
1wy videnanfuljsduridsesiuvauioutgn uazszuinsugnaalaudunnifieu ietesfunisidviaiean
Foauvelse

dmsudufuluwasgnndgluiiug wud Auluituiivgnndreveansnansdugnndasthunuedy
sunelnauiidy Sviaumansay daluaidufunselutg 50 wuRwnsaniofu ArflevAusglusedud
wnzausenisiasaivlavesiiv egslsinuinunsnsmsianyiatitevegstoslay 1 ade iesnuwnseiy
Aetliimnzaudensasqpivlnvesfivuazifiotdesiufudunsadafnannisdgninduszoznaiuiy
venaniimiluiufivesnuasnslilsfudy venant Yoymmdnvesiuiinuluiiuiiugnndrsveansnsnstiy
vuesly Ao mnugauanysaivesiusglusziui Inslawizegadsimabunieingluiu Usunusine s
van lulasiou Tnunadon weaidon windidon uazsinemsses danzd uag nesuns Tuduegluszius
uenaniannsieufisutiinasinomslufuiuuiinasinemsfivnunudsansvesndiesiuiy
200 fuluitudi 113 nud1 Auduiunusiglulesiau weaveda nunaden wazueaidey lifomedeainy
Foansveanda dewmgiinuasnsdsmsnusunisdanissineimsiy (o) Wnngaudeanudenisves
néefieliliSinauasaun e mardrmIina1adeIroly LaginunInsmTeTEiRuReuN AL
TaleiitensiaaounanmaulazandununsHan

Mnmsinwtssuamdulldmsviamiagurulunisduaiunimdnndsunandnues
\nuasns maiialsaveand e uazauantivesduiinunanslilunsugnndsluiiud Iiiuysanns
wiormunduuumenisdandedr i fuansauduiiug / guu wudn 8 2 wwanng baua (1) vinisuén

wUasfuwuurisguuuunsugnidundasuazignanuiuu uaz (2) deveawaluladnisndnndiedyuvu ieli

Ananusiewowmazyusuanunsandandiedriniietunduingiudmiuudsgddundienin




v
' °

NIATNuRTEuNInIAguLIlue U7 3 atfudl 1: 30-44 (2569) Agri. GMS. Vol 3 (1) : 30-44 (2026)

q

AnRNIsuUIZNIA

vovauany 3 Mnvuf ideyadwduusslonilunis@nuil veveunmgveuinerdmansain

nyusenideanile uminerdeveuniu Hatuayununsidelunsall

LONE15D1999

suansansal aNaUsenIuus. (2562). N195d81579UALTILUNA Y. VOULN U AMLINYATANENT
UM INNTEVDUAU.

ol U%q‘wé. (2558). N3ANWIYUBY: WWIAAFIUNITITHLALNTZUIUNITNITINIAIERS. fasined 1. vounru;
lsafiaiuminedevounnu.

driinnunemuanaeinsyhamugsdmiavuesingng. (2558). sevunanisaniunuusziitulszanu

(2558). nupsung: drdnnunsuauaTzinMhaueimianuesdiay).

drineuassganisinens. (2560). anunisaldudinuasiididuazuunliu U (2560). namwe: 15siu
AINNUNTENNSAAUUIAVIRA.

aned Suvmnidie. (2553). Bideidenmn, fusiadedl 17, ngama: drinfsiuispnansaiuninede.

Gee, G.W., & Bauder, JW. (1986). Particle-size analysis. In A. Klute (Ed.), Methods of Soil Analysis, Part
1: Physical and Mineralogical Methods. 2 nd ed. SSSA Book Series. Madison, WI, USA, pp.
383-411.

Rayment, G.E., & Lyons, D.J. (2011). Soil Chemical Methods: Australasia. CSIRO Publishing, Melbourne,

Australia.




v '
o o

NIATNYATEUNTNAGUULU Uil 3 2l 1: 45-55 (2569) Agri. GMS. Vol 3 (1) : 45-55 (2026)

nswenie Streptococcus agalactiae nUanfiafiasdunsydeusivnlussensn
uAsWUa wazn1sussiuadlsaenufvugluiesufjunng
Isolation of Streptococcus agalactiae from Net Cage Cultured Nile Tilapia
(Oreochromis niloticus) in the Mekong River, Nakhon Phanom Province

and In Vitro Evaluation of Antibiotic Sensitivity Test
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UNANED

nsfinunil $innUszasdiilosuunideuuafidenelse ionaaeumnularosUidiug waniio
\Wisuifleunavesemnsnanssesasinssenmeuarnsasyiulnvesandaiiaedunseddlusidilos Tag
Tdg1UTruza19tinny wuindud suuaili3e Streptococcus agalactiae finelsaluvanila wazlé
ymsansandlveaie Aou U T 4 wiia Lawn Enrofloxacin, Oxytetracycline, Amoxicillin uay
Sulfamonomethoxine + trimethoprim Tng AU NTUVBIRELAAEIRAAD 5 %, 10 %, 20 % way 40 %
WU31 Enrofloxacin 5 % flanssudenisiasaiivlavendowuniiie Streptococcus agalactiae ¥uniian
3098911AD Sulfamonomethoxine + trimethoprim 5 %, Amoxicillin 5 % tay Oxytetracycline 10 % Fadl
%J‘mmLﬁumuquéﬂmwaw%nmé’ué‘%vﬁmwﬂﬁﬁa (Inhibition zone) WU 3.76+0.06, 2.74+0.17, 2.30+0.15
Way 1.7420.10 wufiuns auasu a1ndwhnis@nviauaiuisalunisnelsavend suuaiise
Streptococcus agalactiae wisnsveasadu 5 YANTNAGDY ] Y 3 Sz?ﬁ 9 az 10 #1 Lganiuéﬂaﬁ Wuan 28
fu neldormsnausUiTaugsneiu neassstuuardadiivinindeiudu 36.6+1.30 nfuuwazarueniads
Sudu 13£0.94 ey wuinhvidniadediadu (n§0) ane1msuay Enrofloxacin 5 % fuinniiniads
Windusnndign fle 49.06+1.52 waziniinedsfistutienian Aeyaiiomslinauden 33.06+3.05 niu lu
FuATIENaALTY (WuURung) WU YABWNINAL Enrofloxacin 5 % ﬁﬂmmmu@?{ﬂlﬁmﬁumﬂﬁ@m R
3.40+0.34 LLazW’umm&’mLﬁm%uﬁaaﬁqmﬁammiﬂ;miﬂmauﬁ’gm 2.330.28 WUAIAT @IUAUBATINTTEN
18 (%) WUt YroIMIHAL Enrofloxacin 5 % fI8asIn1ssonneanniian Ao 83.33£5.77 % uazwusnaInis

soanneiesdian Aegnfionmslinausien 16.66+11.54 % drudnsinsiuasuenaduile (FCR) wuigail
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pNIHaL Enrofloxacin 5 % fisasinsdsuemaduiedign Ao 1.27+0.05 uay wuyeiiien FCR gafign
A9 sqmﬁmmﬂzjwauﬁam 2.90+0.22 dwsusasnmaasyiulaadode iy NUIYARMINAL Enrofloxacin 5
% finnsesyivlnndsdeiuinniianie 1.75:0.05 n§u uaznuAdNsaiadesoTuliesiign Ae
yatovshinansiien 1.180.10 niuseiu e doyasnnismaassdnnmsieiapiulniinaus1ufdusly
WiuLeuiaseinnuwdsusiunisada (ANOVA) wuimniureen1saseiulalinnuwananeiuniseda
ag1alidedAgy (P<0.01) %éaLLamﬂﬁLﬁud1ﬂ'131%’&1T’dﬁ%wzﬁﬁﬁqmiumiﬁﬂwm%ﬁ f® Enrofloxacin 5 %,

Sulfamonomethoxine + trimethoprim 5 %, Amoxicillin 5 % wagz Oxytetracycline 10 % Au&1AY

ANdnAgY : Streptococcus agalactiae w1UTIue Ualla Mstdedlunsedaudunlvsunsnuy

Abstract

The objectives of this study were to identify pathogenic bacteria, evaluate their antibiotic
susceptibility, and compare the effects of medicated feed on the survival and growth performance of
Nile tilapia (Oreochromis niloticus) cultured in cages in the Mekong River in Mueang District, Nakhon
Phanom Province. This research was to investigate diseases and treatment methods for Nile tilapia
cultured in net cages along the Mekong River using different antibiotics. The results indicated that the
causative agent of the disease was the bacterium Streptococcus agalactiae. The antibiotic susceptibility
of the bacterium was tested against four antibiotics: enrofloxacin, oxytetracycline, amoxicillin, and
sulfamonomethoxine + trimethoprim at concentrations of 5%, 10%, 20%, and 40%. The findings
showed that enrofloxacin at 5% exhibited the strongest inhibitory effect against Streptococcus
agalactiae, followed by sulfamonomethoxine + trimethoprim 5%, amoxicillin 5%, and oxytetracycline
10%, with inhibition zone diameters of 3.76+0.06, 2.74+0.17, 2.30+0.15, and 1.74+0.10 cm, respectively.
The pathogenicity of Streptococcus agalactiae was further evaluated through an experimental trial
consisting of five treatments with three replicates per treatment and ten fish per replicate. The fish
were reared in aquaria for 28 days and fed diets supplemented with different antibiotics. The Nile tilapia
had an initial average weight of 36.6+1.34 ¢ and an initial average length of 13.0+0.94 cm. The results
showed that fish fed diets supplemented with enrofloxacin 5% had the highest mean weight gain
(49.06+1.52 ¢), while the lowest weight gain was observed in the control group without antibiotic
supplementation (33.06+3.05 g). The highest mean length increment (3.40+0.34 cm) and survival rate
(83.33+5.77%) were also found in the enrofloxacin 5% group, whereas the control group showed the
lowest length increment (2.33+0.28 cm) and survival rate (16.66+11.54%). In addition, the best feed
conversion ratio (1.27+0.05) and the highest average daily growth rate (1.75+0.05 ¢ day !) were
observed in fish fed enrofloxacin 5%, while the poorest feed conversion ratio (2.90+0.22) and the lowest

average daily growth rate (1.18+0.10 g day !) were found in the control group. Statistical analysis using
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analysis of variance (ANOVA) showed that all growth performance parameters were significantly different
among treatments (P<0.01). The results suggest that enrofloxacin at 5% was the most effective
antibiotic in this study, followed by sulfamonomethoxine + trimethoprim 5%, amoxicillin 5%, and
oxytetracycline 10%.

Key words : Streptococcus agalactiae, Antibiotic, Nile Tilapia, cage cultured Mekong River Nakhon
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Tudminuasu wihilvsdoldinduwmdsadansld afuendn IyusuiiondvegusinnFuusit
TnefleiwndnAenisviuseas uazniadissaniialunseds annsaadsgldliuiinensnsidoaduogiann
uimaidssdunldulunismdndsliuivey esniAalsaszuin feditadonasosdusenou wu msvuds
N13ARYUIN NMITU N15618 ANUKYTUIN YasanINeINTA qquﬁﬁqwﬁﬁulﬂ sauﬁqqquﬁﬁmé"wwm
pe1959% uwnadahilidelsauarweseng 5 Anunenateaiin (Reverter et al. 2014) igsunanmwanasuly
wnzauTes agliigidulavedilulinaineliinsunedeUatoisgunss uasidoanmuandeon

ay o '

Lwsngay 1wy gaumgivseansduvsdludnudsundas Suldmhlvidahiieiun dwaligifuiuanasegns

Y 9

snduazseuue dwaliidolsauniauingiuald (Feng et al 2019) Tuiaiiufinsidilug suneiiosdanin
uaswua Tsafiinanidouuafigefinuinniianlunisidssuanialunseds fe Streptococcus agalactiae way
Aeromonas hydrophila vlskananveanunsnsidemeiduegiann wasiudgymdrdydmalmnensnsd
nansiaeedildutiuou SasmsaSayiulaludusig 9 anas aiamaiﬁl,ﬂwmiﬂimmuiumiL?ﬁym wonaniilsei
famguuafiFelunduiannsounsnazareldlu Tuiu Tuleauuarluynggma (eRmdsdnisa, 2555)
Tsnansulamonalada (streptococcosis) fnannid ewunilise Streptococcus sp. 1agLany o
WUATILTY Streptococcus agalactiae %atﬁuﬁuamﬁy@ﬁﬁa Lancefield group B beta streptococci R LLU'Qﬂq'iJ
A1135n15v89 Lancefield w3834 831 Group B Streptococcus (GBS) Lﬁlmmﬂiﬁqﬂfﬁ'ﬂa&j lu Group B
Streptococci FefluvaiSevdafonvingude S agalactiae (eRvnwdudnsal, 2555 (n); Joyce et al., 2009)
dudauuafiFeunuuan sUsranas (gram positive cocci) ¥naglusd STREPTOCOCCACEAE dafiunnnin
100 wiln d51891unTNUNTSEUIRRS wsnvedlsaly ¥ 1957 Tnenunissyursluuan Rainbow trout Tu
Ussadiu ludssmdlnonuiinsszuinass usnludanynane (Oxyeleotris marmoratus) lsnawmsulneenla
Fa azunsnszareguannely 48-72 Falusuazwunisngluiud 4-5 3513 uazaase, 2529; Robinson and
Meyer, 1966; Hoshina et al., 1958) lsmaLnsulamanlada (streptococcosis) Julsauuuiseds AeliAnnis
INLAULAZUIALNANILDTEIZAN 9 V9HUa1 (inflammatory and granulomatous) \Woanunsa uwsnszany
nnaanisluguandndamis uninszaelasmsduifalnensuazUsUuluiu Asdudevieansdnndsains
Uan 8niaidie S. agalactiae Seansnsanndndludewandey 1wy Tluauude siseluih 1o S. agalactiae 84

o ¢

aunsanalsansluaukazlsamuusnaululauy (@RAwndagnisal, 2555 (1)) wAlan@n1siAnlsAITaUNUSHU
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f79819Ua1alngN1SHAUS NS RYADTEMINILAYAIRL 3 BlneN1Sitendauludns1AuvuIR I aUS I

' v
aa

Faaies dunnaudaundnintiy andudedeaneenzaely Usasu sy wazln Streak plate iWoas
VLIS BUTRTIE Brain heart Infusion agar (BHIA) Tunsdifinudegnaanfinnufinuninuas wu
finsdniau v Wuunandonues andalonnudnaiy ddutunsuuiarldinadanismnsde ieldestu
nstudouthauemmadsadefidodeieuios lUunilgungi 34 °C \unan 24-72 $2lus uonidortlali

a

u3ams Taesh Single colony culture Uu BHIA usniffuidardulalaiiiien 1iAnwivdanmauifsn 4 veude
sield wanifiuliidu stock lunasnemsideadoman BHI figaumnl -20 °C LLawiaL?ganﬂ 3 lfiou

nsAnwvdaveudeuuailiiernisdendunsy enagouinduunsuuan wieunsuay nageu
Ufjsenoulesl catalase wag oxidasc test (uAsN13909 oRmNYENTI0l, 2555 (v)) Uiludesndesqanssa
MasegguarIuundnuuzsUTweLUAiiSY

msdnwanlvente AeeUf¥uy (Sensitivity test) thife iwenarnuandiaunidesuu BHIA iWuinan
24-48 3l 9nifuuen Single colony culture UueWNT{u BHIA asluenamen BHI Hunan 24-48 Frluawien
ﬁﬂaﬁﬂﬁ%ﬁuz 4 ¥in lewA Enrofloxacin, Oxytetracycline, Amoxicillin, Sulfamonomethoxine + trimethoprim ‘17{
ANUTNTUAS 5 % 10 % 20 % 40 % mg/disc nszede smear asuuETNSIEEATD BHIA thusiy Paper Discs

983N IS Bl 8T ulY Micropipette aadaguavendlasluly Paper Discs 31ntutluvud

v
& v o= Y

gaungf 34 °C \Juiian 24 §7lus 30 clear zero MifinTu Tuiindeya

nsAnwiAuatunsalun1snelsnre L auuai3gauruNITNAaeLuUd uanysel (CRD:

Completely Randomized Design) (11w 1) ihUandadi fivunauimdn 36.6 n3u 817 13 cm. ud oslug

n
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N3¥ANUUIN 30x60x30 WwuRwns $1uau 15 § lneidesioar 10 i1 wavUsuanmuindeunsunisnaaeniu

van 2 dUanii seuuiluszuulauasinislienniemeiamsie asasuaieuivn 3 Ju 25 wWesidusves

o
o

USunaniluveidsswuaiseidunan 48 $7Tue antutiuntuansly normal saline 91 2,500 saUs0UNT 2
ANl lidauNdy 1x107 waddeliaddng uanhludadvalialuudaznguvnass Inunqu
nAaadl 3 91 §n5INNsan 0.2 Tadanseesi (eRwndadnisal, 2555 (1) wUan1snaasadu 5 Treatment 3 &1
Tnarinuali

gAN13Nnaed 1 (T1) ewnsiindusagunay Enrofloxacin 5 %

YANINARLY 2 (T2) wnaidadniazunay Oxytetracycline 10 %

YANIMAaes 3 (T3) emnsilind5agunan Amoxicillin 5 %

YAN1INAERY 4 (T4) wnsindiagunay Sulfamonomethoxine + trimethoprim 5 %

YANsNAaDd 5 (T5) ewnadadnusazulinamen

dunatuiinennisuazdnsinismevesuardadunan 28 Tu asranunindmn 7 Ju iulaiivae
niinlndeeuaraiinieeanatnue MUMENWEMENMANITAEUY BHIA Wieduduinfnanidendadnluly
leunananvnau

]
= o
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UATWUN 48000

W- E

T1R2 T1R1 T1R3

T2R3 T2R1 T2R2 T3R2 T3R3

T4R3 T4R2 T4R1 T3R1

T5R1 T5R2 T5R3

Figure 1 LLNUﬂ’]ﬁ/}ﬂa@ﬂLLUUZ‘jNﬁﬂJU‘Jiﬁj
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NaN1SAN®

f«laﬂ’]iWﬂﬁ@UGT’JEJ’]LLa%ﬂ’.J’]lJL‘*ZTiJ"ZTuﬁILLG]ﬂG]"NﬂU"LJGUENEJ’]Uﬁ%’Juz 4 %10 lawn Enrofloxacin,
Oxytetracycline, Amoxicillin, Sulfamonomethoxine + trimethoprim WU 1 Enrofloxacin 5 % wag
Enrofloxacin 10 % ﬁqwéﬁu&mnﬁmmmﬁaLmﬂﬁﬁa Streptococcus agalactiae 3ndign Fedlvundusinu
@Juéﬂmwaw%nmﬁugu%ﬁ)Lwﬂﬁﬁa (Inhibition zone) AU 3.76+0.06, 3.76+0.04 l9URLUAT TO989U1AB
Enrofloxacin 40 % Tneflvunaiduriuguénanavas Inhibition zone Wiy 3.72+0.00 wufiluas uazliasiian
Enrofloxacin 20 % lagfivuiaiduniugugnasves Inhibition zone Wiy 3.66:0.13 lguAluns Aua1AU
Oxytetracycline 10 % fiquddudanniian Ineflvumdusiuguinansues Inhibition zone Wiy 1.74£0.10
WURALUAT T898911AD Oxytetracycline 40 % lawilvurald uN1uAUENa19989 Inhibition zone WAy
1.66=0.10 LwulinT Oxytetracycline 20 % Ingflvunaldurtugudnansved Inhibition zone Wiy 1.60+0.06
wuflung uazvesfiaa Oxytetracycline 5 % Tasdvurnduntugugnalsves Inhibition zone 1y

1.22+0.05 WuAliAs MuaEiu Amoxicillin 5 % Hgvsduganniian nedvuiadusumugnaiaves Inhibition

zone AU 2.30+0.15 @URLLAS 58989181A8 Amoxicillin 10 % way Amoxicillin 40 % lagdvunLdUNIY

4 2 a

AUENA19Y8Y Inhibition zone Wiy 2.22+0.06 LwuRliNs wazdoeiign Amoxicillin 20 % laegilvuiaLdun

9

udna13v94 Inhibition zone WAy 2.20+0.05 WwufluAs MUaRy Sulfamonomethoxine + trimethoprim 5

e

v
LY v}

% fqssudanniian Tnefivuadusugudnataes Inhibition zone WU 2.74+0.17 wuflsims Sosmaunie
Sulfamonomethoxine + trimethoprim 20 % TasdvuAld Ul uAUENa1989 Inhibition zone M1AY
2.64+0.05 \UALUAT Sulfamonomethoxine + trimethoprim 40 % lagflyurald un 1A U NA19Y04
Inhibition zone 11U 2.62+0.00 WURALLAT LLazﬁ'aEJﬁ‘z:im Sulfamonomethoxine + trimethoprim 10 %
Tneflvuiaduriuaugnaswed Inhibition zone Wiy 2.58+0.10 wufwuns AuE1du (Table 1)

(Table 2)

Table 1 YuAEURIUAUINa190IUTIUGUS WD (Inhibition zone) AELAZALLTUTUN

waneEafuYeIIU T Iue

arguazaduduveseufTiue tduringudnand Inhibition zone (x;cm)
il 1 diiiz @iz s il 5 mean

Enrofloxacin 5 % 3.80 3.80 3.70 3.70 3.80 3.76+0.06
Enrofloxacin 10 9% 3.70 3.70 3.80% 3.80 3.80 3.76+0.04
Enrofloxacin 20 % 3.60 3.70 3.50+ 3.70 3.80 3.66+0.13
Enrofloxacin 40 % 3.80 3.70 3.70+ 3.70 3.70 3.72+0.00
Oxytetracycline 5 % 1.20 1.20 1.20 1.30 1.20 1.22+0.05
Oxytetracycline 10 % 1.80 1.60 1.80 1.70 1.80 1.74+0.10

5o
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9

frguazanaduduvase e tdurirgudnans Inhibition zone (x;cm)
di 1 dii 2 il 3 dil 4 il 5 mean

Oxytetracycline 20 % 1.80 1.50 1.50 1.50 1.70 1.60+0.10
Oxytetracycline 40 % 1.70 1.60 1.60 1.70 1.70 1.66+0.06
Amoxicillin 5 % 2.20 2.50 2.20 2.50 2.30 2.30+0.15
Amoxicillin 10 % 2.10 2.30 2.20 2.30 2.20 2.22+0.06
Amoxicillin 20 % 2.00 2.20 2.20 2.30 2.30 2.20+0.06
Amoxicillin 40 % 2.20 2.20 2.20 2.30 2.20 2.22+0.05

Sulfamonomethoxine +trimethoprim
5% 2.80 2.50 2.80 2.70 2.90 2.74+0.17
Sulfamonomethoxine +trimethoprim
10 % 2.60 2.50 2.70 2.60 2.50 2.58+0.10
Sulfamonomethoxine +trimethoprim
20 % 2.70 2.60 2.70 2.60 2.60 2.64+0.05
Sulfamonomethoxine +trimethoprim

40 % 2.70 2.60 2.60 2.60 2.60 2.62+0.00

NUELUA : S, Sensitive >3 cm. M, Intermediate = 2 cm. R, Resistance < 1 cm.

Figure 2 clear zero AU A= Sulfamonomethoxine + trimethoprim B=Oxytetracycline

H

C= Enrofloxacin D= Amoxicillin
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o 4 a U a a =) [ 1
NINITYBUALNTIU WUIN Lf]‘LlLL‘UﬂWLiEJLLﬂilI‘U’]ﬂ nINad (COCCUS)VIi@EUI‘Sﬂ (oval) ‘W‘ULﬁ‘UQ

(diplococci) wiaduaneld (chains) agluaed Streptococcaceae wazoagludusiu Lactobacillales (S.Bakour et

al 2016) (Figure 3)

Figure 3 WUATILSBLATUUIN Streptococcus agalactiae

n1sAn¥IANEINTalUNINBlIAYRaLUATI BKAZINIINTSRIYRULA TuLAazA

Wiadealandantasudiouuniiise Streptococcus agalactiae tngldansomnsnansufdiugsnaiu

<)

Wuaan 28 Ju nudt Yandia gan1sveass 1 81mnsuau Enrofloxacin 5 % 18mn31n1stasaysiulalunsiazaiu

ANEA 79989117B YAN1TNARBY 4 BIMNIHEAN Sulfamonomethoxine + trimethoprim 5 % YAN1SNAGWW 3

8IM13KaN Amoxicillin 5 % YAN1TNARBIN 2 8IMSHAN Oxytetracycline 10 % YAN15NARBIN 5 linauen

UHTIue aua1au (Table 2)

Table 2 a5 msnstaseRulnlulsazau

gnsevsHaNIUfYus

ansmsnsseyiulalussiazdu

=
U288

=
g1IL2a08

(Treatment) FCR ADG % SR

1. Enrofloxacin 5 % 49.06+1.522 3.40+0.34° 1.27+0.052 1.75+0.052 83.33+£5.77°
2. Oxytetracycline 10 % 34.06+2.08° 2.50+0.00¢ 1.48+0.05P 1.22+0.07¢ 73.33+5.77¢
3. Amoxicillin 5 % 40.73+2.08° 2.93+0.11° 1.43+0.07° 1.45+0.07° 76.60+5.77°
4. Sulfamonomethoxine + 42.06+2.08° 3.00+0.00° 1.40+0.05° 1.50+0.07°  80.00+10.00°
trimethoprim 5 %

5. linsmeUfdouz 33.06+3.05  233:028%  290£022°  1.18+0.10°  16.66+11.54°

RUBUY : SNwINWdINgunsiulunsansidianuuansiunsaiioglily

S8 (P<0.01)
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IsalnanisAnen

nsfnvideuvaiiiefinelselutania msfnwaralvestedesuffaug S1uau 4 via wui
Enrofloxacin 5 % ﬁqw§§u§amsw%mm \auuailise Streptococcus agalactiae nolsaluvanila a1nd
yhmsnmenuanansalunisnelseveatowuadiSe Streptococcus agalactiae lutanfiaflidssluguan 1Hu
e 28 Tu Tneldownsnaueuiiuganaiy neaesiuuadaiiiededudu 36.6+1.3¢ nfuuazaueniads
Sud 130,94 lwURLunS WUINBNIINTSATAULAMNATY Enrofloxacin 5 % mﬂﬁqm uarsnIINITLATEYLHRULY
v deufian Aeyafionmslainandien 33.06+3.05 n3u Wethdeyasnmsvaasssmsmsiasyivlninay
gfTuglulSsuiieuiinseianuwusuniumeedia (ANOVA) nudwnsmesnmsiasydulniinuunnsieiy
nanaee1eildud1Aey (P<0.01) aamﬁmﬁ’umiﬁnwwﬁmLLazmmi’miamﬂﬁ%awuaaLf?iya Streptococcus sp.
11y 37 aneug lethidla Streptococcus sp. maauA s Tnenu fanalresUiTugin
Enrofloxacin, Oxytetracycline, Sulphamethoxazole + Trimethoprim, Ampicillin, Erythromycin, Amoxicillin,
Doxycycline, Cephalothin, Ciprofloxacin wa Chloramfenicol uananiilddnwadinveadowuafiderniston
Aunsw wud iWelldnvassadnan Seufedunsuuin egdueadien 4 viemels ldasraoule] catalase uay
oxidase (Toranzo et al, 2005) Inefidnuwanamenmuazauauiimsduadindidstuifneniluvasiingu
7 fleglluuvdstlasUsUuegiui Anegiutanluth feegifueymasn 1 fidessesegluthuzdugifuves
Bofigniumeoeninandadi@islu (ghiun uaengiun, 2560) Senuiluludnithitddamaesia wu Ua
fia Uanads Uanstuiin Uamsdion Yanung Wi shlfnardsesnuasnademeiduegnann wenanilsadi
fauvmuuaitFelunguiaunsaundnssangldlnilufuuasleauuarlunnggma (eRumdesnisal, 2555) dnns
Snundniihiiandouuaiiesinantdu Taevihluagldendiinuzlumstestudnu ddinaiisng uavnsld
glimnzaulfluvimnadinfuanududvezdmalfidelsainnisn es1dsnnuasnsolunisi osn
awnsndnenenllegauuaiidsanewussulusssundld (maddnAuazuiiend, 2553) f51891uin 163
nsAnmanuynuariideidsmeninielsauuafidelulandafidsdunssdauas mansnaeudouvadise
fidoodugadnluvarfafidssuiinnuitind Smiaunsaisssusvmuiilsalulania 3 viafo
Streptococcus agalactiae, Flavobacterium columnare, Aeromonas hydrophila NMsiAUieg1aUan
Jafithemeainnsedslidnunisinde F. columnare luthsszesiimasnaass wunsande s. agalactiae
wag A. hydrophila ﬁ]’]ﬂﬂguﬁ’]ﬂﬂi%ﬂﬁ@Uﬂﬂiﬁ@ﬁ@S?Uﬁ%’mg 1w 8 ¥l WU S. agalactiae uag A
hydrophila &1 115 & 9 en cephalexin 4 9 i 40 99398301 Tetracycline, Amoxicillin-clavulanate,
Oxytetracycline LLawz’wqmﬁa Enrofloxacin, Gentamicin LLazim'Wumiﬁyaﬁfam Sulfamethoxazole ka¥
Ciprofloxacin (glvianuuuazang, 2562) agufiuldinlsefiinnnidouuafiefinumniiaalunisidesal
Jadwmalinananveunvasnsidomeduegnaunn vazifuiymadydwaliinunsnsiinanisidoeiilal
WUueU Ao Streptococcus agalactiae miﬁﬂmﬂ%’jﬁﬁyiﬁl,a“aLﬁummﬁﬂﬁ’zylﬁwﬁ%ﬂﬁﬂmﬁuiiﬂﬁﬁ
UszAvsnmedhamngauivaninnaiass vilfnuasnsdsvaunaduialumsaidssandalunsedanndtu
FlgdinmsdnmanulvesderesufiusiunnisfunasAnmanuannsolumsnelsavesdonuaiied
wudﬂﬁﬁqmlumiﬁwm%ﬂﬁ Ao Enrofloxacin 5 % $848311A8 Sulfamonomethoxine + trimethoprim 5

%, Amoxicillin 5 % Way Oxytetracycline 10 % suanu fetunsAnwluassiyilvmsuiadsanvinlmig
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Gl

msfnwEmssnwlsafiAntumsissadalunssdaunsinodies Smiaursnu $mgusvasdiio
Fnw TsauazdsmssnulsafifntunsidssUardalunsedsluuiiles Ineldodiiuzseiotu wuindu
\WouuaiiiSe Streptococcus agalactiae Frolsalutania wagldvimsinumerulveade ARgUHTIUEI I
a%9a laun Enrofloxacin, Oxytetracycline, Amoxicillin Wag Sulfamonomethoxine + trimethoprim
1ag AU LT UVDIR L LAALIRARD 5 %, 10 %, 20 % wag 40 % WUI1 Enrofloxacin 5 % ﬁqméé’ugﬂmi
Wwlaivlnvead suuatiie Streptococcus agalactiae Ifuniiqa s09a39u7@ Sulfamonomethoxine +
trimethoprim 5 %, Amoxicillin 5 % Wag Oxytetracycline 10 % %Lﬁulﬁ’jWm‘is[fi’fmﬂﬁ%’;uxﬁﬁﬁqm
Tun15Anewin iqyﬂ ‘ﬁ'y A @ Enrofloxacin 5 % 593843117 8 Sulfamonomethoxine + trimethoprim 5 %,
Amoxicillin 5 % wag Oxytetracycline 10 % auaasu desdunisinwiluadedildmsuidsaitvils
\Anenudsmonaznauianisidenldeuidiugiisssdaduldinusay fevuiauazUiumunisldse

9113 Lleliinedmiuinuasiidesuarialunseds wiunlvssely
AnfnIsuUIZNA
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