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Abstract

The study aimed to examine the participation and the factors influencing the participation of
members of Local Fisheries Community Organizations in inland fisheries resource management in
Lamphun Province, Thailand. Data were collected through structured interviews with 140 members of
inland Local Fisheries Community Organizations. The study found that most respondents were male,
aged between 51 and 60 years, and engaged in multiple occupations, primarily in agriculture, followed
by fishing and labor work. Their residences were located 1-2 kilometers from freshwater sources, which
were used for domestic consumption, recreation, village water supply, and fishing activities. Overall,
the level of participation in fisheries resource management was moderate (64.3%). Key factors that
significantly influenced participation (p < 0.05) included holding a position within the community
organization, perception of the organization and related fisheries laws and regulations, and access to
fisheries-related information. These findings suggest that promoting participation should begin with
increasing public perception through effective dissemination of information and improving
communication channels. Enhancing community engagement in this way is essential for sustainable
management of freshwater resources in line with the needs and lifestyles of local communities.
Keywords: Participation, Inland Fisheries resources management, Lamphun Province, Local Fishery

Community Organization
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Table 1 Fishery activities in Local Fishery Community Organizations.

Activities

Local Fishery Community Organizations

Ta Ban Ban Mae Wang Sob Nong Huay
Dong Kor Thi Moei  Pang Pa  Samana Pasang On

1. Fishing under the rules of Local

Fishery Community

2. Provide aquatic species

3. Release aquatic species

4. Organize a ceremony to
release aquatic species on
important days

5. Fish Breeding by Mobile
Hatchery Unit

6. Construct a nursery cage for
juvenile fish before releasing them
into waters

7. Provide habitats and shelters

for aquatic animals
8. Provide natural food sources

9. Establish no-fishing zone or

conservation areas
10. Volunteer activity

11. Publicize information about
Local Fishery Community

12. Participate in monitoring or
overseeing violator of the rules
and regulations of Local Fishery
Community

13. Detain/report to the
responsible official in case of
violator of the rules and
regulations of Local Fishery

Community

v v v v v v v v
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Table 1 Cont.
Local Fishery Community Organizations
Activities Ta Ban Ban Mae Wang Sob Nong Huay
Dong Kor Thi Moei  Pang Pa  Samana Pasang On
14. Participate in determine v v v v v v v v
penalty for violator of the rules
and regulations of Local Fishery
Community
15. Contribute information on the 4 4 4 4 4 4 4 4
use of water resources to the
government or education institute
16. Research about use and 4 v 4 v v v v v

management of water resources
with the government or education

institute
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Low Level Medium Level |l High Level

Figure 1 Level of participation of Local Fishery Community Organization members in fishery

management.
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Perception in Local Fishery Community
17.9 74.3

Organization and fishery management

News and information perception 171 67.9 15.0
Expectation in fishery management 15.7 66.4 17.9
0.0 20.0 40.0 60.0 80.0 100.0
Low Level Medium Level W High Level

Figure 2 Perception in Local Fishery Community Organization and fishery management, news and

information perception, and expectation in fishery management
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Table 2 Influencing factors of participation of Local Fishery Community Organization members in

fishery management.

Factors Estimate Std. Wald P-value  exp 95% McFadden
(bi) Error  Statistic (eP?)  confidence Pseudo

(SE(bi)) Interval R?

Model 1

Perception 0.097 0.018 29.759 0.000 1.102 (0.062,0.132) 0.55

Perception of Information 0.061 0.018 11.819 0.001 1.063 (0.026,0.096)

Expectation 0.019 0.011 3.349 0.067 1.020 (-0.001,0.040)

Group status -2.452 0.586 17.484 0.000 0.086  (-3.602, -1.303)

Log Likelihood ratio test = 138.092 percent of prediction = 81.43

Likelihood ratio Chi-Square = 115.281 (df = 4)
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Perception 0.097 0.017 32.862 0.000 1.101 (0.064,0.130) 0.53

Perception of Information 0.066 0.017 15.338 0.000 1.068 (0.033,0.099)

Group status -2.418 0.580 17.359 0.000 0.089  (-3.555, -1.281)

Log Likelihood ratio test = 134.279

Likelihood ratio Chi-Square = 119.095

Test of Parallel Linear Chi-Square = 3.996

percent of prediction = 80.71

p-value = 0.262
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Abstract

This study was investigated the quantity and species composition of aquatic bycatch and
discards species that were caught with crab gillnet fisheries (Portunus pelagicus) in Chao Lao Beach,
Chanthaburi province. Data were collected within 3 months from December 2023 to February 2024.
Results found that 43 aquatic species were recorded, composed of 1 target species (P. pelagicus),
20 retained bycatch species, and 22 discarded bycatch species. The catch per unit effort (CPUE) of
blue swimming crab averaged 1.78+0.20 kilograms per 1,000 meters of net per day, accounting for
86.79% of the total catch by weight. Retained bycatch was 8.85%, and discarded bycatch was 4.35%.
The main species of bycatch was Cymbiola nobilis, followed by the turtle-backed crab (Atergatis
interrimus), the long-stem blue crab (Podophthalmus vigil), and the brown crab (Myomenippe
hardwickii) with discard ratio of 0.05. The discard rate in this study was relatively low when compared
to other regions in Thailand. This observation suggested that crab gillnets used in Chao Lao beach are
relatively selective and ecologically efficient. These findings provide baseline data and information for
sustainable fisheries management and bycatch mitigation in the region.
Keywords: retained bycatch species, discarded bycatch species, crab gillnet, Portunus pelagicus,

Chanthaburi province
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Figure 1 Study sites around the Chao Lao beach, Chanthaburi province, Thailand.
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suuning il el Thai fish species from the stream to the ocean: 95 years of the Department of
Fisheries (Department of Fisheries, 2021), Estuarine Fishes of Inner Gulf of Thailand (Department of
Marine and Coastal Resources, 2021), The Molluscs of the Southern Gulf of Thailand (Swennen et al.,
2001), Holothurians (echinodermata: holothuroidea of the eastern coast of Thailand (Mucharin, 2002),
Biodiversity of marine animals in coral reefs along the Eastern Coast of Thailand (Chonburi Province)

(Putchakarn et al., 2004), Andaman Guide: Thai Sea Crabs (Thamrongnarasawat and Wisespongphan
2007)

easidamalulatinigtlsza I 19 atium 2 nengaas - FuaeN 2568




21

2. MSAATIZULRYA
2.2.1 dszinulsunaudndinnaniioanisadnsailseng (Catch Per Unit Effort, CPUE)

UszidiuFunndndisemisanisacuaailszas Aegns

Total Catch (kg)

Actual Soaking Time (day) Actual Net Length (m)
Standard Soaking Time (day) Standard Net Length (m)

CPUE =

v 1
)

Taei  Total Catch = sunudadinisuld Rlansu)
Actual Soaking Time = 722£I9A18989U (1)
Standard Soaking Time = 81Z1IANAIDIUNINTTIU (71) ”Lumi'ﬁﬂmﬁﬁmum:ﬂmm
AYAIUNIATFIU 1 AU
Actual Net Length = ANE19991 (WURAT)

Standard Net Length = A2INENIDIUNIATFIU (LAT) Tun19ANHTAINUAAIINENB1

HIRTHTU 1,000 AT

a do s @ o o o
3. ﬂ’l‘a“)Lﬂiﬂzviﬂﬂ'&':uLﬂ’a‘é‘lfﬁumm'm’quu’l

a o

v v 1 v
Aszagddsznavurasdnduinaasdununllld s lay wazdnduinaasduNAnyngiily

v %
o < T

wafidus Heanuouuaziiuin Tnauanaiinaesdndin uaziinisseniuna ugluuunlefidus

L
a

4. N3IATISUANTINITYNTY
RnidnsInIsiedndinainnievindszneuinuusnaminidinag dadndunys aaduen

! v
ﬁ‘].iw@ﬂﬁmmumwmmg‘w,l,afwmma‘gﬂﬁqiﬂcfw’fm Discard ratio Wa Discard rate AS&NNS (Alverson

et al., 1994)

Retained catch = Target + Retained bycatch

Discarded bycatch

Discard ratio =
Retained catch

Discarded bycatch

100
Retained catch + Discarded bycatch % @

Discard rate =

v
o 6O o o

{ae?l  Discard ratio = #AdUARTUNNARLIUNAATI

Discard rate = 8R9&RTUNaREIUNARTY (%)

easidamalulatinigtlsza I 19 atium 2 nengaas - FuaeN 2568




22
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Table 1 The target species, Bycatch, Catch compositions of this research from in December 2023 - January 2024

December - 23 January - 24 February - 24 Average
Common name (Scientific name) Catch | %by | Catch | %by | Catch | %by | Catch | %by | Catch | %by | Catch | %by | Catch | %by | Catch | %by
(No.) no. (kg.) Wi. (No.) no. (kg.) Wi. (No.) no. (kg.) Wi. (No.) no. (kg.) Wit.
Target species 357 | 89.92 | 525 | 9230 | 277 | 88.78 50 87.20 | 236 | 67.24 42 80.35 | 290.00 | 82.08 | 48.17 | 86.79
Blue swimming crab (Portunus pelagicus) 357 | 89.92 | 525 | 9230 | 277 | 88.78 50 87.20 | 236 | 67.24 42 80.35 | 290.00 | 82.08 | 48.17 | 86.79
Bycatch species (Retained) 21 5.29 3.53 6.21 33 1058 | 7.29 | 12.71 26 7.41 3.92 7.50 26.67 7.55 4.91 8.85
Indonesian sharpnose ray (Telatrygon biasa) 2 0.50 0.59 1.04 3 0.96 0.63 1.10 1 0.28 0.17 0.33 2.00 0.57 0.46 0.83
Brownstripe Red Snapper (Lutjanus vitta) 1 0.25 0.06 0.1 0 0.00 0 0.00 1 0.28 0.05 0.10 0.67 0.19 0.04 0.07
Russell's snapper (Lutjanus russellii) 0 0.00 0 0.00 0 0.00 0 0.00 1 0.28 0.12 0.23 0.33 0.09 0.04 0.07
Oriental sole (Pseudorhombus arsius) 6 1.51 0.86 1.51 1 0.32 0.34 0.59 0 0.00 0 0.00 2.33 0.66 0.40 0.72
Largescale Tongue Sole (Synaptera macrolepidotus) 0 0.00 0 0.00 2 0.64 0.31 0.54 0 0.00 0 0.00 0.67 0.19 0.10 0.19
Threadfin Bream (Nemipterus peronii) 6 1.51 0.33 0.58 1 0.32 0.14 0.24 0 0.00 0 0.00 2.33 0.66 0.16 0.28
Unicorn Leatherjacket Filefish (Luterus monoceros) 0 0.00 0 0.00 1 0.32 0.67 117 1 0.28 0.22 0.42 0.67 0.19 0.30 0.53
Pink ear emperor (Lethrinus lentjan) 0 0.00 0 0.00 2 0.64 0.34 0.59 4 1.14 0.57 1.09 2.00 0.57 0.30 0.55
Talang queenfish (Scomberoides commersentianus) 0 0.00 0 0.00 2 0.64 0.59 1.03 1 0.28 0.27 0.52 1.00 0.28 0.29 0.52
Bony lipped carp (Diagramma pictum) 0 0.00 0 0.00 1 0.32 0.57 0.99 0 0.00 0 0.00 0.33 0.09 0.19 0.34
Banded grouper (Epinephelus areolatus) 0 0.00 0 0.00 0 0.00 0 0.00 2 0.57 0.25 0.48 0.67 0.19 0.08 0.15
Silver sillago (Sillago sihama) 0 0.00 0 0.00 0 0.00 0 0.00 2 0.57 0.11 0.21 0.67 0.19 0.04 0.07
Javelin grunter (Pomadasys kaakan) 0 0.00 0 0.00 0 0.00 0 0.00 1 0.28 0.29 0.55 0.33 0.09 0.10 0.17
Hamilton thryssa (Thryssa hamiltoni) 0 0.00 0 0.00 0 0.00 0 0.00 2 0.57 0.1 0.19 0.67 0.19 0.03 0.06
Tigertooth Croaker (Otolithes ruber) 0 0.00 0 0.00 0 0.00 0 0.00 2 0.57 0.13 0.25 0.67 0.19 0.04 0.08
Flathead lobster (Thenus indicus) 0 0.00 0 0.00 4 1.28 0.57 0.99 3 0.85 0.36 0.69 2.33 0.66 0.31 0.56
Indo-Pacific horseshoe crab (Tachypleus gigas) 0 0.00 0 0.00 0 0.00 0 0.00 2 0.57 0.78 1.49 0.67 0.19 0.26 0.47
Noble Volute (Cymbiola nobilis) 5 1.26 1.37 2.41 13 417 1.89 3.30 3 0.85 0.53 1.01 7.00 1.98 1.26 2.28
Blotched Melon Shell (Melo melo) 0 0.00 0 0.00 3 0.96 1.26 2.20 0 0.00 0 0.00 1.00 0.28 0.42 0.76
Cuttlefish (Sepia spp.) 1 0.25 0.32 0.56 0 0.00 0 0.00 0 0.00 0 0.00 0.33 0.09 0.1 0.19
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December - 23 January - 24 February - 24 Average

Common name (Scientific name) Catch % by | Catch % by | Catch % by | Catch % by | Catch % by | Catch % by Catch % by | Catch % by

(No.) no. (kg.) Wt. (No.) no. (kg.) Wt. (No.) no. (kg.) Wt. (No.) no. (kg.) Wt.
Bycatch species (Discarded) 19 4.79 0.85 1.49 2 0.64 0.05 0.09 89 2536 | 6.35 | 12.15 | 36.67 | 10.38 | 242 4.35
Jarbua terapon (Eutherapon theraps) 1 0.25 0.1 0.18 0 0.00 0 0.00 1 028 | 0.02 | 0.04 0.67 0.19 | 0.04 0.07
Bartail flathead (Platycephalus cultterattutus) 1 025 | 004 | 007 0 0.00 0 0.00 3 085 | 035 | 067 1.33 0.38 | 0.13 0.23
Shortfin lizardfish (Saurida micropectoralis) 0 0.00 0 0.00 0 0.00 0 0.00 1 028 | 0.07 | 0.13 0.33 0.09 | 0.02 0.04
Longspined porcupinefish (Diodon liturosus) 1 025 | 026 | 046 0 0.00 0 0.00 0 0.00 0 0.00 0.33 0.09 | 0.09 0.16
Estuarine stonefish (Inimicus sp.) 1 025 | 015 | 0.26 0 0.00 0 0.00 0 0.00 0 0.00 0.33 0.09 | 0.05 0.09
Three-spot swimming crab (Portunus sanguinolentus) 0 0.00 0 0.00 0 0.00 0 0.00 3 085 | 017 | 0.33 1.00 0.28 | 0.06 0.10
Indo-Pacific swimming crab (Charybdis helleri) 0 0.00 0 0.00 0 0.00 0 0.00 2 057 | 0.08 | 0.15 0.67 0.19 | 0.03 0.05
Long-armed crab (Rhinolambrus pelagicus) 1 025 | 0.02 | 0.04 0 0.00 0 0.00 5 142 | 013 | 025 2.00 0.57 | 0.05 0.09
Long eye swimming crab (Podophthalmus vigil) 0 0.00 0 0.00 0 0.00 0 0.00 15 427 | 0.89 1.70 5.00 142 | 0.30 0.53
Porter crab (Dorippe quadridens) 1 025 | 002 | 004 0 0.00 0 0.00 3 085 | 013 | 0.25 1.33 0.38 | 0.05 0.09
Splendid Spooner Crab (Atergatis integerrimus) 1 025 | 006 | 0.11 0 0.00 0 0.00 18 5.13 138 | 2.64 6.33 1.79 | 0.48 0.86
Stone crab (Myomenippe hardwickii) 0 0.00 0 0.00 0 0.00 0 0.00 15 427 152 | 291 5.00 142 | 051 0.91
Maroon stone crab (Menippe rumphi) 0 0.00 0 0.00 0 0.00 0 0.00 6 1.71 0.46 | 088 2.00 057 | 0.15 0.28
Blunt-spined euryplacid crab (Demania scaberrima) 0 0.00 0 0.00 0 0.00 0 0.00 3 0.85 0.14 0.27 1.00 0.28 0.05 0.08
Decorator Crab (Camposcia retusa) 1 025 | 003 | 005 0 0.00 0 0.00 0 0.00 0 0.00 0.33 0.09 | 0.01 0.02
Cannonball sponge crab (Lauridromia indiica) 0 0.00 0 0.00 0 0.00 0 0.00 5 142 | 017 | 033 1.67 047 | 0.06 0.10
Purple hermit crab (Calappa clypeata) 0 0.00 0 0.00 1 0.32 | 0.04 | 007 1 028 | 0.03 | 0.06 0.67 0.19 | 0.02 0.04
Hermit Crab (Dardanus lagopodes) 0 0.00 0 0.00 0 0.00 0 0.00 1 028 | 0.08 | 0.15 0.33 0.09 | 0.03 0.05
Venus Comb Murex Shell (Murex trapa) 8 202 | 0.06 | 0.11 1 0.32 | 0.01 0.02 0 0.00 0 0.00 3.00 0.85 | 0.02 0.04
Turret Snail (Turritalla terebra) 1 025 | 0.03 | 005 0 0.00 0 0.00 0 0.00 0 0.00 0.33 0.09 | 0.01 0.02
Horseshoe Crab (Carcinoscorpius rotundicauda) 0 0.00 0 0.00 0 0.00 0 0.00 3 0.85 | 056 1.07 1.00 028 | 0.19 0.34
Round Sea Urchin (Salmacis sphaeroides) 2 050 | 0.08 | 0.14 0 0.00 0 0.00 4 114 | 019 | 0.36 2.00 0.57 | 0.09 0.16
Total catch 397 | 100.00 | 56.88 | 100.00 | 312 | 100.00 | 57.34 | 100.00 | 351 | 100.00 | 52.27 | 100.00 | 353.33 | 100.00 | 55.50 | 100.00
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Alansu wamabu Table 2

Table 2 Types and quantities of aquatic animals found when divided into species groups throughout

the study period

December - 23 January - 24 February - 24 Average
Group of
aquatic Catch % by Catch % by Catch % by Catch % by Catch % by Catch % by Catch % by Catch % by
animals (No.) no. (kg.) Wi. (No.) no. (kg.) Wi. (No.) no. (kg.) Wi. (No.) no. (kg.) Wi.
Crab 361 90.93 52.63 92.53 278 89.10 50.04 87.25 313 89.17 4717 90.24 317.33 89.81 49.95 89.99
Fish 19 4.79 2.39 4.20 13 417 3.58 6.24 23 6155 2.69 618 18.33 5.19 2.89 5.20
Mollusk 14 3.53 1.46 A5 17 5.45 3.16 5.51 3 0.85 0.53 1.01 11.33 3.21 1.72 3.09
Others* 3 0.76 0.4 0.70 4 1.28 0.57 0.99 12 3.42 1.88 3.60 6.33 1.79 0.95 1.71
Total catch 397 100.00 | 56.88 100.00 312 100.00 | 57.35 100.00 351 100.00 52.27 100.00 | 353.33 | 100.00 | 55.50 100.00

*Other aquatic animals besides crabs, fish and mollusk
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Table 3 The catch, bycatch, catch compositions (% by weight), discard ratio and discard rate during

December 2023 — February 2024, at Chao Lao beach, Chanthaburi province.

Dis-

Total Retained carded

catch BSC Bycatch % by- bycatch bycatch Discard Discard
Months (kg) (kg) % BSC (kg) catch (kg) (kg) ratio rate (%)
December - 23 56.88 52.5 92.30 4.38 7.70 3.563 0.85 0.02 1.49
January - 24 57.34 50 87.20 7.34 12.80 7.29 0.05 0.00 0.09
February - 24 52.27 42 80.35 10.27 19.65 3.92 6.35 0.14 12.15
Average 55.50 48.17 86.62 7.33 13.38 4.91 2.42 0.05 4.35
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Abstract

This research aimed to survey the characteristics of tilapia (Oreochromis spp.) aquaculture and
health management strategies including disease diagnosis in tilapia between 2021 and 2023 in 62 tilapia
farms in Nakhon Si Thammarat province by using structured questionnaire together with parasitic and
bacterial diseases diagnosis of infected tilapia. The results revealed that the fish farmers were mostly
41-60 years old with primary through secondary education. Most farm workers are family labors with an
annual household income between 600,001 and 1,000,000 Thai Baht and have 2-6 years of experience
in tilapia farming. Most farmers culture tilapia in monoculture throughout the year. Over the past two
years, farmers reported that there has been an increasing trend of infectious diseases in tilapia and the
disease occurred mostly between April and June. The most common methods for fish health
management in the farms were removal of abnormal or dead fish, antibiotic usage, chemicals and
biological products administration as well as burial or incineration of infected fish. Clinical observations
of infectious diseases in tilapia revealed the consistency of clinical signs observed by fish farmers. The
parasites Trichodina spp. and monogenean and the bacteria Aeromonas spp. and Steptococcus agalactiae
were the most common pathogens isolated from infected fish. The results from this study provide
empirical data that government agencies can use as guidelines for promoting and supporting farmers
to solve disease problems and increase efficiency in tilapia farming.

Keywords: tilapia, aquaculture, disease, health management
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2008) inuasnsluiufiinisnzdelanfiasiuo 5,399 :e uuileiinomn 9,914.37 15 uasdiEunn
NAHA m‘%\mu A 7,115.59 AU (Office of the Permanent Secretary for Ministry of Agriculture and
Cooperatives, 2024) agnelsfiaunisAnEFLuNNTIG LS u,uqmqmﬁmmmmmwmmﬁqmﬂﬁmimlu
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UanflaniaasluiundAnendelidawdaios Inadiulngdusaauninialsaludalia (Lerssutthichawal,
2008; Suanyuk et al., 2008; Suanyuk et al., 2010; Madyod et al., 2020) #siilsafnmalutlantiaianivn
anaalsavatagie laun ldslada wuaiFe lafa uwavsn (Debnath et al., 2023) danilafilagainnng
a & , A =2 o = p=| = v \ % a a ' =

Aattalsamaniiainisdn Huiauua wkandea lRenaan fiasuon dnadidalns agu anllu Jasaman
Tudaeias fuln Aude Arunseu wazlilanunniadnfA dudu (Suanyuk et al., 2008; Suanyuk et al.,
2010; Cutuli et al., 2015, Chitmanat et al., 2016; Surachetpong et al., 2017) n13dan1sgan a1 tne 14
R AnafLa s et (Chinabut et al., 2000; Alemayehu et al., 2018) {ULLINNUTINNHATNIAINTD
il I szndnanismnziaesdndun n1sdnafatldngseasAine€199an191a89 WWINI9NI94ANIT

y N Al A n “ v ¥

410 99uvaNsmsaaddada lsainy lutlan e MaasludandnuasATassns T HaNISANEIATIHAINNID
il dudeyadelseandndselamifanswmuinismnziaeslantalutsemalna i aaudadiv

sallluauimn

Wrsudanfiatlaganuau 62 Anfu Tu 7 aneresdandnunsATsssus e Usenaudag a1una
thnnils @eslvn) Walns deeqn WaUATATEITNTIT INAAT waznngsous wWuszaziaan 2 I Asusinau

RIMNAN N.A. 2564 - LARURINIAN W.A. 2566

2. MSANHINITIRLNUAZNNTAANSFUNINL AU
2.1 ABIRULATLATDAINDN LT LWNI5IAE
Tfuuudunieadidelaseasna (Structured questionnaire) ANIUNITATIREBLAINHIAENATIVR
d’j U a o 1 o dIQ al Y o 6 1 v 1 v dJ o |
e lneEnsannuqmanuan 5 vy Inednusieinensnsnawa Wdun1waiaswmtinatislasuileiunon
nsdunsnl iaiiususndeyanisassgnauardianrenemsnsdiniziasdantia aniuninnig
& & v £ L% \ )5 o
wnziae Toynnuacglasareadnisae 2oxvian1sannisganiIntantianiaes lussndnuasAIsssusnT
2.2 N53AISULTRYA
- co  dna . ~\/ - ,
Anszvdagaildainnisdunsnlivatdiauelugtuniaesnnse wazununiunis Tneiaueiy
s o o -
ANTREIAY (percentage) ALARAL (Mmean) UATAIULENLLIUNIATIU (standard deviation)
2.3 nM9mgranaaalsalaiia
HFnatinalanfiatineganuni 188 fn ANWATHINEMINTANUIU 62 NIFN NIRTIaNade 19ARATa
UsRmLFniiomils wiien Ay uazius nalandasqanssmiuas newinlilnmadtadalsrfinmauuainie
Inenfusqetneadenznnelu lawn fu Ta s wazanessaamaiinlaanide (aseptic technique) 141NN

a

WNZLUBNUNTIARNLTS Tryptic soy agar (TSA) neuunldunnemunil 30 e galded iunan 24-48

Kl a

o 4 & a o o 89y a &, o am o = = 0w 5
4aTug LNALTRLATEY uﬂﬂm‘lmmqwmaumiﬂmmzm‘uQmmummmmﬁmqmmummmm fauAuNI9
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TANAAAL API20E LAz API20STREP wazauundiinvesuuanizasqollsunsy APlweb™
(https://apiweb.biomerieux.com/login) Uanfiasdedntloafaelsaatingy ) ian1aivudifiy uazdengoa

s vo du oaem  da :
tadealsanesdJuEnisnfiuinsgusiely

NANNSIAE

1. AMANHUENIIATHFIAUAZAIANTBUNBASNSHINZIRENLA S
AMUANBUZAUNHAINIHINZIAENU A 1T TUAIUNTAUATATEI9NINT WARIAY Table 1 LNHATNS

v dsl a ] 1 1 a = =2 iJ/ ] o =2 = [ o =

finnziassaniiadoulvniens sendng 41-60 T HnnsrnuasvusssAUlsnuAn e eseAUNaaNANE

wseeruaaulug lunfuduussanuluaseunia snaladaulunegludas 600,001-1,000,000 U mse

v
AFIEaU wardlsrauniraintamazaeNlantiauiu 2-6 1

Table 1 Demographic characteristics of the fish farmers in Nakhon Si Thammarat province.

Characteristic Percentage Characteristic Percentage
Age group (years) Annual household income (Thai baht)
21-30 3.23 <100,000 1.61
31-40 17.74 100,001-200,000 1.61
41-50 30.65 200,001-300,000 16.13
51-60 40.32 300,001-400,000 4.84
>60 8.06 400,001-500,000 17.74
Education level 500,001-600,000 14.52
Primary education 22.95 600,001-1,000,000 29.03
Lower secondary education 24.59 >1,000,000 14.52
Upper secondary education 24.59 Agquaculture experience (years)
Voc. Cert./H. Voc. Cert. 14.75 <2 14.52
Higher education 13.12 2-6 40.32
Labor on farm 7-10 20.97
Family labor 85.50 >10 24.19
Hired labor 14.50

Remark: Voc. Cert. = Vocational certificate, H. Voc. Cert.= higher vocational certificate
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2. AaUMNNISINzLagelanlia
" vy, - X - > . X - s
AsANENATINLINERINIRNTINsReadanlanaeaial wiadunnniaesdaniiafasas 92.30
wazdanflawnefasas 9.70 Inalnisasaariai@aifen (monoculture) 881y 67.74 T9lsynauAqenig
wesdanialutienuiesay 59.68 n1aasalaniialunssdaiasas 8.06 wAZNITALNLUARARLLNANNANY
(polyculture) faeiaz 32.26 Guilsznaumenisiaestaniasanivdarlawnslunszdsludefuianay 4.84
LL@xmilﬁmﬂmﬁ@éwﬁuﬁwwLmumvl,u (Litopenaeus vannamei) MUanufaaas 27.42 HanN1341999
\essuau o i auatieiu auanszds drsnistlaesdan uaznisenuna uamnes Table 2
= ZI/ d’l 1 d"l IS £ (=3 o < d‘d =l Y 1 v
nsAnwAssinudneasnsaetlanlatasldarnisdagdniagnallsiulideandn feass 30
Tnainemsnsdaulug (Feuaz 96.8) ldamnslaeidnisndiuile wazlinemInsunsdau (feaaz 3.2) 14

a3 Tas 1LeTaa 1N N8 A TUER A1USLNNTALININARNAR NEATNINULUAMAINITIALNUIU 4.42+0.70

o

wau Ml ladaniRuanindsyanns 800-1,200 nSuFasa NIuWITUN

a

nangnlaliaiiaanuing usay
~ 3
U

Wrfuldinatenuiagnianfiauulszanm 1-2 e e lifldlanniuimdndseunns 20-50 nfusiasa

1 (%

WNEMINIAULANIALATNITNINNLN NNTAINDIU KAZNNTADAIENTTTINaNUN UanRatlszunufasay 70

e liunwedluinui anfesas 30 Amaliungandeselg)

3. fymuazaiassarainisiaeslaiiia
nsAnm AT dnudnEasnslsrauTymInIsmziaeNaniana sy My AnNINLI 89113

nasyngnyisaindnduazayse sanianiaialsafndanialuvafu nnsgrsaanisiaielulantialusay

2 IRH uNInUIwNERINIFasas 96.77 Mitanadnulanfiataevizamieiiasainilnisnseidnanisias

al

12
= =

waziuualiunisifinlsafnmalulaiageiu aniensasnsfasay 53.10 wuniaialsafnidalulaiila

¥

NINNAATENTINABUINHIEU-ABUN YUY FBIAINIABIEUINNABUNIN IAN LR UAUENEU (Faeay

o

31.86) lAUNNTIAN-LABURWIAN (Fatay 12.39) uazlAausaIAN-IAaUT AN (Fatay 2.65) ANATAL
(Figure 1) 1eudnan1iaestlaniia Lm:rmmwuﬂmﬁ@ﬁmemnﬁﬂmimmmﬁmluﬂmnmmzﬁLﬁm
Inga1n AR RnAnLNAn Teun desfindnAfasay 51.61 alduiesasy 41.94 ldeneansesaz 30.65

LAZINAANDITRLAY 27.42 mmaﬁu A UaANAY Table 3
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Table 2 Farming system of fish farmers in Nakhon Si Thammarat province.

Farming system

Fish (percentage)
Nile tilapia
Red tilapia

Monoculture (percentage)
Earthen pond aquaculture
Cage aquaculture

Polyculture (percentage)

Nile tilapia and red tilapia (cage culture in the earthen pond)

Tilapia and Pacific white shrimp

Average size of earthen pond (m?)

Average size of culture cage (m?)
Stocking density (fish/m?)
Monoculture (earthen pond)

Monoculture (cage culture)

Polyculture (Tilapia and Pacific white shrimp)

92.30
9.70

59.68
8.06

4.84
27.42
4,218.95+2,030.93
72.19+23.61

3.46+1.86
51.90+15.93
3.74+2.47 (tilapia)

28.56+9.14 (Pacific white shrimp)

Fish nursery

Average weight (g/fish) 32.67+£11.31
Monoculture (Nile tilapia) (fish/m?) 30.15£1.90
Monoculture (red tilapia) (fish/m?) 15.88+2.65
Polyculture (Nile tilapia and red tilapia) (fish/m°) 27.80%0.23

100

< 80

g’ 60

E w

20 12.39
- 2.65
0
January-March July-September October-December

Figure 1 Monthly distribution of disease incidence in fish farms.
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Table 3 Common clinical signs observed during fish aquaculture in Nakhon Si Thammarat province.

Clinical signs Percentage
Erratic swimming 51.61
Exophthalmia 41.94
External hemorrhage 30.65
Lepidorthosis 27.42
Ascites 12.90
Deformity (such as spinal curvature, shortened body length, lack of operculum) 8.06
Eroded fin 6.45
White spots on the skin and scales 4.84
Sudden death 1.61
Internal hemorrhage 1.61

4. nsaAnIsgNNUaIla

inwmsnanszauilymisuguninaasilaniainisdasiunaznisinetsalasnisdnadaiiloe

v

wisemnaeanaInwuiiaes (Feaay 87.10) wenldunufTous (Feuas 66.13) 1 wnlsnaea @u aandis

I

At ARY wazarNandTan 1HaNAnaiazaasing

o

91 (Faeaz 64.52) 11U Yur19 A1ILAN YUNI9a

A a

Ainmna alalad laleau nde qAUNIETNTAAA (Bacillus spp.) WALBLEN (Effective microorganism)
ANsElarTaLNn (Faaay 56.45) LNHATNIUNNIeaan ldN IATn1svinNan Ty W s ld3a uaiannan

ayulns (Fasay 8.06) NMaulasudieiin (Fasaz 8.06) NsanmNuILue lunuIaes (Fatay 6.45)

12
A o A

nndGuatny (Gesay 1.61) uenaniifefinemensuneme (Gesas 4.84) flaifinadanasle 7 Fgue2)

100

87.10
80
66.13 64.52
g 56.45
o 60
D
©
<
8 40
o
o
20
8.06 8.06 6.45 4.84 161
0 | || [ -
Fish removal Apply Apply Burial or Apply herbs Water Reduce No activities Consult
antibiotics chemicals and incineration exchange stocking experts
bioproducts density

Figure 2 Common methods for fish health management on fish farm.
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5. N19ATINARaLTARALTD luUaNA

v

Ansmsattaslsnlanfiatliaanuan 188 fa Nas TN I fuIaInHAINTINUIL 62 WATH WL9N
Uarfiatlna e nisanlilud19if89uTaRia@aaddng INAANEY ATUTAILALATUNINRNINA Hantiailas

= ' A a = LA A a o o A o oA
ATUNTAU NLARAARANLTLINIAN Iﬁuﬂﬁ_l WU ALNAN WYL HAaZINIT @ﬂﬂmféﬂqﬂqiﬂ’]ﬂIuV]Lmuﬁ]ﬂ AR

=

= A A 1 ¥ o aa ¥ = 1 a o o %
Haaganla viln Uuaanludesiay AUNATA LLZ\]&N’]NN%HW@SLVQ_J NULUAIUARIUIU 144 R (TR Y

76.60) Anls@netineilon 1 wiln lAun Winszds (Trichodina spp.) Tailuls@ninuninigalulaiia

Maeganuan 52 Asu (Feeay 83.87) uradudanianiaealutianuanuan 48 vnfu (Faaaz 92.31) Nseda
AMUIU 3 WITN (FReas 5.77) waznszdeludenuanuan 1 Whsu (Geaas 1.92) uazdasla (Monogenean)
fnuludarfanaeslunsedaaiuan 3 Nafu Gasay 4.84) n1suanidawl A izaainadanznneluaa

a

1anfiatleanunu 18 NNFN NUEALLATBLIAT U LBA NI ALNITANIUL LT IA LRI UL NANLIUAINNT

o

]
=

da/ dgj o a dal/ a a 1 o 1 & a a

lAELTe TSA nsanuunaiamanuAnFanguidusaunuainusazNIfu wuLLA7 38 Aeromonas spp.

= A ' A A ., = PR

FolunuANEy unsuay gUw uazuUANEY Streptococcus agalactiae TTULLANEHUNTNLAN F1INAN
g ! o = Y o = > A A a &

unuanizanguuaniuanidainiaiiiatlos nsdneafsiilinulalanuansainisseslsninimeuay

5% nnrdesinetnamnsaaiiadelsAnadanunsa (columnaris) lwu@ewwARiize Flavobacterium spp. AN

AaagiNLantiatlag

Aq15RiNAN15IAE
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o '

= o : o g a P o ~ . P
ﬂ’]iﬂﬂ‘lﬁ“’lﬂi\iuwumLm:rmﬂi[iquLW%L@?;N?J@’]‘L&@I‘L&W%VI%WJﬂuﬂ?ﬂ?ﬁ?‘;‘m’lsﬂmuslmymmmz PN

3

2
=

41-60 11 sa9asN1ARa1g Tz 21-40 1) waziinumsnafiflanguinnds 60 3 fidszneuandnmizides
Uanaifteadnifenwintgy anmeenuaaiunisalusssuresdadauasasssaseiiillszansdarem
fiteng 15 DulUAT oo 866,412 A Ssznevandwiduffrieuiiidedunisinens
ety LL@:ﬂ’W‘iﬂﬁ‘:N\‘m’mﬁqmLﬂuﬁuﬁ‘]_lLLﬁ‘ﬂ QUL 361,264 AL ARLTTUFaEAaT 41.70 (Nakhon Si Thammarat
Provincial Labor Office, 2023) n13RnEI AT daaaAdeiy Suwanpakdee et al. (2021) fize9119
mtﬂ;ﬂimt;’t,wf1:L?:mﬂmﬁ@lum%ﬂuuﬂﬁﬁmm’m WNUTAANAUAT LATTINIAUATNUN ﬁmam?{a

¥

49.08+11.48 T way Mmanda et al. (2020) ‘ﬁmmmdqLm:rmmciil.wwfgmﬂmﬁ@ HNARD11TUAN LAy
IWrraelsannzinlulsemaunuaiile doulugianysenudng 40-60 U (Faaay 55.0) 189a901AR8"Y
39919 20-40 T (Faeaz 29.7) mﬁﬁﬂﬁm%ﬁwudﬁmHmﬂ?@L‘WW:Lgaqﬂ@ﬁﬁ@nﬂmﬂﬁﬂq@ﬁﬂmf?T"qLu;i?m"‘u
UszonAnuniiagandnm mﬂmﬂzﬁ”ﬂqﬁuawmummﬂﬁ?ﬂil,mqmm@ﬁqwﬁ”ﬂumﬂ?ﬁﬁmwﬁﬁﬁmuﬁﬁmu
TnniinnsfnmseauganAnuniasay 27.21 sasaannmetlszanAnmenfanas 20.56 dsanAnunausuias
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LL@zﬁ'uj Faeiaz 0.87 (Nakhon Si Thammarat Provincial Labor Office, 2023) %1ﬁLﬁudﬁLﬂHmiﬂ?E§LWﬂtL§Hﬂ
Uanilaluiuiqansauaseaossus Lﬂuﬂ@mﬁ'ﬁmmgﬁmzﬁﬁ”ﬂﬂmwﬁiumaﬁmmqiﬁ@mﬂwnLgﬂqﬁm‘

uresdszmalng uarlndiReaiuinsasnsfiniziaaslatlialunzinaruloani dssmaniun fdoulug
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Hn1sAnunsrAulszonDeganAnn Hineefesas 11 windunldlafunnsAnen (Abarike et al., 2023)
=2 3 dgj 1 ¥ le, a o o =l ] 1l s
nsAnsAfelinudneansfiniziaeslatlaludaudaunsassssusnadoulunillszaunisalnng

X - . 2oy e X Ao . - .
wnziaentantiasendng 2-6 I dliiudinemnslunundineznisdnanisganinilaila Tnaanizatig
gannstfasriuuaznisinunlsm IndlAaeiy Pimonrat et al. (2013) Nd199anemnsnsginnziaastlaniialuy
Uasulun1Awile 9199 Suwanpakdee et al. (2021) NsenudnEATNsRUsaunfsainsmIzaeelan
a8 3-10 U uaz 8.38+5.23 T muasv

inemInsdan v ududauasaTassuaesanfiauuudaneouaziaasnaanial Aszauay
PULURTRLAY 3.46+1.86 AAFAAANTINAT WAZANNMUILULTLNTZTY 51.90+15.93 FaABATINAT
Fadulimuauuziinaesnsudseaandaasn assdanfia ludeaunaznsedalugns 1-3 waz 40-100 5a
ARANIINLNAT ANNAIAU (Krainet, 2010) nnsAnsATelinudnnemnsnadaulug lfauisdanlnadinng

J =l ] =3 al = k2 d‘ v o a aill Y @ | QI v
nIule atnelsfnunemRINIUeTeBuinisATealda19178n TR B lFdudinensnsiEn AN
awlatimalulagun vl leml wvananfganudinensns idszazinanlunidesdaniiaeas 4.42+0.70
WD LAY Suwanpakdee et al. (2021) N8 udnEmInnisasstaniialunsedaldsvazioan
g & v & o 5 \ P P 2 a pry

NN9IALNUIY 4-5 LRaudagu uaziaaslainaanviallnavgaaealudasheuduianielguiay esann
Bunasindesuaznisluazesinmnunn

TeadamaflunilslulymdrAyfaieanud@amasanismiziaaslaiianalan nsAneAseil
wudlusay 2 TNenuun tnemrsnafesay 96.77 nudatlathevrenieilesannidulsa wazinemnsng
dsznmunailinudnnenssuiufeuiguauiudeunaififianisszuinedisniiaie lutlatianin
p T X I N od i ¥ 2 L - ~ & A
Ngm Natinwaang ludayadidaanaidinane unluunasassilinnnanasuarlgnnndgeau 1le
AT AN N RN AR INTAUATATEIINTIT WuduRewmEeuat ludaangFeu luansiinany

= |

‘Wm:mﬁmJLLﬂ:ﬁquﬁﬂuﬂgluﬁqudu (Nakhon Si Thammarat Provincial Labor Office, 2021) #4992
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dunwmsnaiaentantialunszdaluniamilenudndantiateeiaonteanliy duwsanionds waziisesdn
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= o oo

wazinae dadualAusinldialdlunisiwiziagadmdin (Chinabut et al., 2000: Tonguthai, 2000;
Ghasemi et al., 2018; Khanjani et al., 2021) Wanainilinwasnsdailinigldmiasinuet iu qAwiEe Bacius spp.
wazddNNan sAANIsgINNIasLantla aaunstiuaiideudoslunsadwansaluszuumiamuenng
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18971984 Lerssutthichawal (2008) Anutiiusesauazlaslaiduls@nnguiauluilanianiasslunun
INTAUATATEIINIIT LAY Chitmanat et al. (2016) Inuiusesiaiulsdnnguuanlulanfianaasluy
o 5 P H ) ’ a a a
nszdaludiimniawmtaassdszimalng 99u%s Maneepitaksanti et al. (2014) inutlaslalulaiiauas
Uanfauasthaniaesluniamile nanzdueaniaaunilia nAnans waznialdaasilszmalne Wiosess
wazdasladulsdnnnuusnanienuazioniiaaesditiu dnnuds@ammailuunasaeaniagnningn
14df (Jimenez-Garcia et al., 2020) Uaitlaannissinlsdnnguiliinisasayiiulnanasuaznie lungn
(Ekaneum and Obiekezie, 1996; Agos et al., 2016) #1110 NULL Tz LT nswEan Navile LazATLYe4
Uarnedensluinanuazuian (Blazhekovikj-Dimovska and Stojanovski, 2020) 13@nnguillinanua
o v v o a aNa A > cd o A = > A .
uudadiulaeandanisiunuaiiEe Wen sauismaditieyRianlnaguianiisuaziviianassilan (Colomi
and Diamant, 2005; Ibrahim et al., 2024) wwaeaiuilaslannalsalaeldinseasreadnamnzaa (hook-like
=X o k% v o Y v v a A v A a a a

structures) gaingsiadniiu 1K s dwRaeInszAeRes afalanuinidalnd uazifaunaumg
dudasmslfifianisiiameuumanizanalsasalil (Francis-Floyd et al., 2023)

Tsrdamauuad Feidulsndr Ay alaniianainadymaed aunnAanisimnzidasdndin nnsdne

v

piatnulantatloasaelsa Motile Aeromonas septicemia (MAS) Td@wsANUWLATNIEY Aeromonas spp.

©

v 1
1 Aaa '

mﬁm’mLLuﬂﬁL?ﬂﬂqmuwuiﬁﬂﬂﬂuﬂﬂiﬂ T9aludan |Wu A. salmonicida, A. hydrophila, A. veroni,A. sobra,
A. bestiarum, A. piscicola, A. encheleia, A. allosaccharophila, A. jandaei, A. media, A. eucrenophila,
A. aquariorum uaz A. tecta (Beaz-Hidalgo and Figueras, 2013) uuafzanguiliiuiunafizanainalads
-dl o v a . a QII dl v o = ¥ ] d” dl

VIVI’]ELMLﬂﬁﬂQ’]N?uLL?\ﬂl@QI?ﬁ (wrulence factor) M@’]Hﬂjuﬂwmﬂﬁl’ﬂ’ﬂ\‘mﬂﬂ’]iﬂﬂLﬂ’]ZLL@%Hﬂg‘ﬂL‘H’]@]LuﬂLH@
2e3a111 T (1) esddsznaunislageadng i unalasan (flagella) ANz (fimbriae) TsAuiEiaix
d1Uan (outer membrane protein) Taldnauwaannlss (lipopolysaccharide) LL@tLLﬁ‘ﬂﬁg@ (capsule) (2)

AN NuaeenuaniTaa (extracellular product) w1y #lnladu (hemolysins) laiila (lipases) wazllshies
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(proteases) (3) ix'j_l‘i_lﬂ’lﬁ‘wélﬂLmeﬁ‘ﬁ‘lﬁLﬁﬂfJ‘ﬂ"ﬂ\‘i (secretion system and associated toxins) (4) seUUNNT
"Lﬁmﬁ'\im&lmﬁﬂ (iron acquisition system) wag (5) mi?'qlamm,l,uuma?u L1189 (quorum sensing) (Beaz-
Hidalgo and Figueras, 2013) 1uanainism MAS wan AarnEAssTisanuLaniatiaa daelsaginslinann
IATa (streptococcosis) ﬁﬁmmmwmmﬂﬁﬁﬂ S. agalactiae FgnansnaisitasefivinlfiAnlsavananiia
L 4 B-hemolysin/oytolysin, CAMP factor, sialic acid capsular polysaccharide, Cba peptidase, serine
protease, superoxide dismutase, D-alanylated lipoteichoic acid, adhesins, hyaluronate lyase L@ ¢
methionine transport regulator W1 14F (Van Doan et al., 2022)
miﬁm:mﬂ%ﬂﬁ%TﬁLﬁudﬁLm:fmﬂﬂuﬁuﬁﬁﬂwﬁﬁmmj’mzﬂimummﬁﬁlmﬁvﬁ_lmﬁ?m’mgmﬂm

¥

pNuanagIn1g atnslsimunudnisuidayuilsaiinmelaanislaaudieun nsldayulng uaznisan
) s = o q ¥ = = | S ANy o o o
ARvuLudsnsmnemensde i uaulatias Wesannnisdasudieirddedndnlunisdnnis
= ¥ 5 4 o v = X a o o
nemInsuNeiannfansdn lanasiuayulnstles uazinwmsnsueetiandeslaiansziuaay
1 dl o v o o Z’/ ! a ¥ a ng aa
wuiugunea1andsliflinnlegegn Auiunisdauasunisuifymilsafinmelagdanianianinuas

Fanaw 1w naswasudnaun nsaamRuuLUde nsldayulng sanvianasldansnseduniAniuuas

q

'
k% o

TaduieugRAniululadansuunlianmizianzas (innate immune system) WAZHLILIANNIZIANZAS
(acquired immune system) @13t ukuan e emsnsaNiraun Il lusendnaninnnsiaeslan fia
=2 il/ dgj ¥ a o erdl 1 s d’l’ p ° ] N
nan1sAnafsilidudeyadadlsrandinaeauresdgluiunatunsain iU ldluns neunudadiuuay
aduayunadeatanta eutiyuinisialsa deslinismnzipaalanialulszmalvadscaunadnsa

= o a £
LACHAINTNENEWNINENUU

=
dglnan1sAnm
N1341999N191ALSUAZN13AANN94IN WA 1 TALTa9E1MINT] W.A. 2564-2566 WLANHATNT
v dal a [ o = 1 IS 1 = a =8 ?:/ | o
gunnziaaviatfialudsndaunsaisssusnadoulugdeaszning 41-60 1 AnasAnuiseussza
dsznuAnuiesriudsananm wseaudouluglurfuduussulunseuaia selddaulung et lutdog
600,001-1,000,000 UAaAFIFan uasitlszaunisainininiziaasdanfiaunu 2-6 1 inwmensdaulun
P X o o o & 2 o = & a | o
Annamnziasstandauuuduneanazidssnaanial n1ra1s2anisinda lulanianulantqevizanie
pry ! X A ! & & a aa o
a9 nulsAsend NN AENNINTNGATENINIABUN N EU-IAA U UL TA8IN19N19ARTNAINLNIN
v o 9; a a A =3 ] 1 o o

laun dnaudalng anllu @esean wazinaanes insmsnsdaulug Innsdesiunaznisineisalaenis
o : = - R 2 o as Yy Ao & A o =
fhedanthevidemeasnainiuiaes wenldenUfTous Meisusiuazdadinet saniansdanzain ns
nradnadseisatarflatlienulsdndivsealanaziacla uazuuaiize Aeromonas spp. WAz S. agalactiae

¥ e y - ~ A I v od .
dudelsanguuaniiuenlianndanfatey nanisdnwasatiidudayadelszdndinioaauaesiy
Tununaiunsnin lldlunnsaeunudadiuuaratuayunisasalandaieuiilyminisiialee doaly

lej a o @ a alx A -QI d?J 1 @ =2 :’/ le)
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Wunisdnsanisiassiaznisannisganindantiaiiessulussndnuasassssusauas ldsazinan
= =~ .2 a & Ao ) = = £ o § v @ o
ngAnENeN 2 Tt Naiaiungn3anasdaanaIn1sANENNUILIL 91a WAL 1IN19aANNg

g A Ao , o ) a 3 A o o a &£
ﬂ’]‘a‘L@fN‘]J@’]‘LA@Vlu’]VL‘]JZjJﬂ’l?W[ﬁuu’ll,mtﬂ’limL@?Nﬂ’]i‘LW’l:L@mﬂ@’mﬂﬂmLL@‘;’?NEImﬂﬂm‘ﬂu

naRnssNilsznA
uddailldfunuatuayuainlaseanis Participatory and Integrative Support for Agricultural
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Abstract

The study on artificial propagation of the Asiatic painted frog (Kabuia puichra) by using LH-RHa
was conducted to evaluate the reproductive efficiency of frogs under artificial conditions. The
experiment consisted of treatments (T) with different doses of LH-RHa (60, 80, 100, and 120 ug/kg
of frog body weight), each T repeated four times. The study collected data on reproductive
parameters as well as the growth and survival rates of K. pulchra under different hormone
treatments. The results showed that all LH-RHa doses (60-120 ug/kg) successfully stimulated
reproduction in K. pulchra. However, the dose of 60 ug LH-RHa in Treatment 1 yielded the best
reproductive performance. Key reproductive parameters recorded in treatment 1 included: latency
time of 5.240.7 hours at 29.2+0.2°C, spawning rate of 91.8+8.3%, absolute fecundity of
47,866+2,377 eggs/kg of female, fertilization rate of 96.8+0.6%, embryonic development time of
16.2+1.2 hours at 29.2+0.2°C, and hatching rate of 96.6+1.0%. Metamorphosis duration was
14.5+0.2 days (post-hatching) at 30.5+0.3°C, and the survival rate of frogs after 30 days of nursing
was 26.7+1.3%. This study represents one of the earliest and most important contributions to
establishing artificial propagation techniques for K. pulchra in Vietnam, providing a scientific
foundation for future domestication and aquaculture development of this species.

Keywords: Asiatic painted frog, Kaloula pulchra, breeding, seed production
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Introduction

The Asiatic painted frog Kaloula pulchra is widely distributed across the world, particularly
in Southeast Asia (Raju and Parasharya, 2004; Emerson and Pernia, 2021). Its meat is highly
nutritious, flavorful, and widely favored. In Vietnam, at restaurants, K. pulchra is prepared into
various dishes such as stew, fritters, deep-fried dishes, and porridge with mung beans. Furthermore,
the frog consumes a large quantity of pests and harmful insects, making it beneficial for farmers as a
natural pest control agent in agricultural ecosystems (Vo, 2016).

However, the natural population of K. pulchra has significantly declined due to
overexploitation for food, pesticide use, and water pollution (Raju and Parasharya, 2004; Patrick and
Massam, 2008). These factors have severely impacted the habitat of K. pulchra, causing population
depletion. Nowsaday, globally, no studies on artificial propagation of K. pulchra have been reported.
Previous research had focused mainly on its distribution, habitat, feeding habits, and morphological
characteristics (Raju and Parasharya, 2004; Patrick and Massam, 2008; Saibal et al., 2009; Ghose et
al., 2017). In Vietnam, initial studies had been conducted on artificial propagation of K. pulchra
(Nguyen and Huynh, 2018; Nguyen, 2018). However, these studies are preliminary and primarily
assess the potential of artificial reproduction under the influence of reproductive hormones. The
survival rate of froglets remain low, ranging between 10.5-20.9% (Nguyen, 2018). At this survival
rate, artificial propagation processes are not economically feasible for practical application, as the
production costs for each juvenile frog are high. According to Nguyen (2018), the low survival rate is
attributed to the lack of suitable diets for froglets after metamorphosis in artificial conditions. This
leads to poor feeding performance, stunted growth, and eventual mortality. Therefore, the present
study aimed to evaluate the effects of different doses of luteinizing hormone-releasing hormone
analogue (LH-RHa) on the reproductive performance of K. pulchra under controlled conditions.
The findings are expected to provide baseline information to enhance artificial propagation
efficiency and support the development of sustainable seed production and conservation strategies

for this species in Vietnam.

Materials and Methods
The study was conducted from January to June 2019 in Tan Thanh Binh Commune, Mo Cay

Bac District, Ben Tre Province, Vietnam.

Animal Research Approval
We recognize that attention to animal welfare is an important and growing standard in

scientific research. At the time this study was conducted, our institution in Vietham was not yet
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subject to a formal animal welfare regulatory framework, and therefore no official animal use license
was required or issued. Nevertheless, all procedures in this study were carried out following
internationally accepted guidelines for the ethical treatment of research animals, and every effort

was made to minimize stress and ensure humane handling.

Collection and acclimation of broodstock

Broodstock frogs weighing 50-60 g per individual and measuring 6-8 cm in body length
were collected from the wild in the study area (Figure 1a). The collected broodstock was separated
by sex and kept in lined tanks (with dry coconut leaves as shelter) at a density of 30 individuals/m?2.
They were acclimated for 10-15 days before being used for reproduction trials. Frogs were fed daily
with live mealworms at a feeding rate of 10% of their body weight. Female frogs (without vocal sacs,
Figure 1b) were selected based on uniform body size, a soft and distended abdomen (indicative of
egg readiness). Male frogs (with dark vocal sacs, Figure 1c) were selected based on active

behavior and rough nuptial pads.

Figure 1. Asiatic painted frog; a: Broodstock; b: Female frog without vocal sacs; c: Male frog with

dark vocal sacs; d: Mating and e: Lay egg
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Breeding trial design

The breeding experiment was arranged as a completely randomized design with four
treatments (T1, T2, T3, and T4), which each treatment repeated four times. According to exploratory
results (Nguyen, 2018), female K. pulchra only spawn under the influence of LH-RHa +

Domperidone at doses of 60-120 pg/kg of body. The treatments (T) are included:

T1: 60 ug LH-RHa + 5 mg Domperidone/kg
T2: 80 pg LH-RHa + 5 mg Domperidone/kg
T3: 100 pg LH-RHa + 5 mg Domperidone/kg

T4: 120 yg LH-RHa + 5 mg Domperidone/kg

Hormones were administered intramuscularly in a single injection to both males and
females. After injection, frogs were paired at a male-to-female ratio of 1:1 in 1 m? composite tank
with 10 cm water depth and coconut leaves as spawning substrate (Figure 1d, 1e). Each tank
housed five pairs, and each T consisted of 20 pairs. The latency time was recorded from injection

until the first spawning event.

Egg incubation and tadpole rearing

Broodstocks were removed from the tank after spawning. Eggs were incubated in the same
tanks. To evaluate hatching rate, sample eggs were placed in separate plastic tanks (0.15 m? area)
at a density of 500 eggs/m?. Tadpoles were reared in 0.3 m? rectangular tanks under partial shade
with floating morning glory as cover. Tadpoles were kept at a density of 500 individuals/m? for 30
days. Tadpoles were fed a diet of boiled chicken egg yolk combined with Moina sp. at a 1:1 ratio
(by weight) at 3% of body weight per day. Water was changed periodically every 5 days at 50% of

the water in the nursery tank.

Control parameters
Water quality monitoring: Parameters including temperature (°C), pH, and dissolved oxygen (DO,
mg/L) were measured daily using Hanna meters. NHA+ and NO, concentration levels were

measured weekly using Sera test kits.

Reproductive parameters: the key reproductive parameters measured include:
Latency time (hours): Time from injection to spawning.
Spawning rate (%): Number of females that spawned relative to total females injected.

Absolute ecundity (eggs/kg): Total eggs produced per kg of female body weight.
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Fertilization rate (%): Fertilized eggs relative to total eggs spawned.
Hatching time (hours): Time from spawning to first hatching event.
Hatching rate (%): Hatched larvae relative to fertilized eggs.

Metamorphosis duration (days): Time from hatching to complete metamorphosis.

Growth and survival rates: Growth performance (length and weight gain) were measured using a
ruler with 1 mm precision and a digital scale with three decimal precision, respectively. For tadpoles,
length (mm) was measured from the tip of the snout to the end of the tail, whereas for juvenile frogs,
it is measured from the tip of the snout to the base of the tail (the tail remnant after regression). At
the beginning of the experiment, 20 individuals per tank were weighed and measured. At the end of
the experiment, all remaining frogs in the tanks were weighed and measured.

Weight gain (WG, mg) = Wf-W0

Daily weight gain (DWG, g/day) = (Wf - WO0)/t

Length gain (LG, mm) =Lf-LO

Daily length gain (DLG, mm/day) = (Lf -LO)/t

Survivalrate (%) = (Numiber of individuals collected/ Initial number of individuals stocked) 100
Where:

Wi, Lf: final weight, final length of individuals

WO, LO: initial weight, initial length of individuals

t: number of rearing day

Statistical analysis

The mean values of the studied parameters among treatments were compared using one-

way ANOVA with Duncan’s multiple range test (& = 0.05), performed with SPSS 20.0 software.

Results and Discussion

Some water parameters recorded during the spawning and egg incubation process are
presented in Table 1. Water parameters such as pH, temperature, and DO during the spawning and
egg incubation period fall within the suitable range for aquatic species to live and reproduce.
Therefore, the water quality parameters in this study were suitable for spawning, embryonic
development, and hatching of K. pulchra eggs. There were no statistically significant differences

(p>0.05) in these parameters among the treatments.
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Table 1. Water parameters during spawning and egg incubation

Parameter T1 T2 T3 T4
Temperature (C) 29.2+0.2 29.1+0.2 29.0+0.2 28.8+0.1
pH 7.6+0.1 7.4+0.1 75+0.1 7.4 0.1
DO (mg/L) 4.7+0.1 46+0.0 4.7+0.0 4.5+0.1

*Note: Values in the table represent means + standard error (S.E.)

The rearing system was set up outdoors (covered with mesh netting) and thus was directly
influenced by external environmental conditions. Water temperature, which affects the growth and
metamorphosis of tadpoles, showed only minor variations among treatments (30.1-30.5°C, Table 2),
resulting in negligible temperature effects on growth differences among treatments. The pH values
of the rearing tanks were relatively high, ranging from 8.4 to 8.6, with no significant differences
among treatments. Dissolved oxygen (DO) ranged from 5.1 to 5.3 mg/L, which was suitable for
tadpole development. Additionally, the concentrations of NH4+ and NO, ions were low across all
treatments. Overall, the environmental parameters in the experiment were favorable for the growth of
K. pulchra tadpoles. According to Truong and Vu (2006), these values were within the suitable

range for aquatic animal life.

Table 2. Water quality during tadpole rearing

Parameter T1 T2 [ T4
Temperature (°C) 30.5+0.3 30.1+0.2 30.3+0.1 30.3+0.2
pH 8.6+0.2 8.4+ 0.1 8.5+0.3 8.4+0.1
DO (mg/L) 51+02 5.3+ 0.1 52+0.2 53+0.3
NHJ(mg/L) 0.2+01 0.3+£0.2 0.2+01 0.3+£0.2
NO, (mg/L) 0.1+0.1 0.1+0.2 0.1+£0.2 0.2+0.2

*Note: Values in the table represent means + standard error (S.E.)

Reproductive stimulation

Some reproductive parameters of K. pulchra are shown in Table 3. Table 3 indicates that
female frogs laid eggs 5.2-6.6 hours after LH-RHa administration, with no statistically significant
differences (p>0.05) in latency time among treatments. Compared to other amphibians, such as the
Thai frog Rana tigerina (Le, 2005), the latency time of K. pulchra stimulated with LH-RHa was

shorter.
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The spawning rate of female K. pulchra in different treatments showed significant
differences (p<0.05). This may be attributed to the effect of hormone dosage on ovulation and
spawning. Table 3 indicates that T1 (60 pg LH-RHa/kg) achieved the highest reproductive rate
among all treatments at 91.8%, but the difference was not significant compared to T2 and T3
(p>0.05). However, T1 was significant when compared to T4 with 120 ug LH-RHa/kg (p<0.05). T4
had the lowest reproductive rate of 45.3%, which was not significantly different from T2 and T3
(p>0.05) but significantly different from T1 (p<0.05). The results in Table 3 suggest that the
reproductive rate of K. pulchra is influenced by the optimal dosage and effectiveness of the applied

hormone.

Table 3. Reproductive parameters of K. pulchra

Parameter T1 T2 T3 T4
Latency time (hours) 52+0.7° 5.5+ 0.6° 6.4 +0.8° 6.6 +0.2°
Spawning rate (%) 91.8+8.3 75.8 £ 16.0™ 50.5 +9.1%° 453 +11.3°

Absolute fecundity (eggs/kg) 47,866 +2,377° 42,649 +2,147% 35,032 £2,003" 31,254 + 2,355°

Fertilization rate (%) 96.8 + 0.6° 93.0 £ 3.1° 922 +0.5° 914 +3.8°
Embryonic development time

16.2 + 1.2° 16.5 +2.1° 191 +1.5° 20.5+2.0°
(hours)
Hatching rate (%) 96.6 + 1.0° 939+ 1.6° 929+ 1.6° 91.7 +1.4°
Metamorphosis duration days) 14.5 +0.2° 15.5+0.5° 15.8 +0.1° 16.6 £ 1.2°

*Note: Values in the table represent mean + S.E. Values within the same row with different letter superscripts

indicate statistically significant differences (p<0.05).

The absolute fecundity of K. pulchra ranged from 31,254 to 47,866 eggs/kg of female.
Fecundity tended to decrease as the hormone dosage increased from T1 to T4; however, this
difference was not statistically significant (p>0.05).

The experiment employed hormonal injection combined with natural mating to induce
reproduction. Consequently, the fertilization rate across all treatments was exceptionally high,
exceeding 90% in all four treatments. T1 achieved the highest fertilization rate at 96.8%, though the
difference was not statistically significant (p>0.05) compared to the other treatments. The results in
Table 3 indicate that the LH-RHa dosage did not affect the quality of reproductive products, as the

fertilization capability of the eggs remained high across all treatments.
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The embryonic development time of aquatic animal eggs depends significantly on water
temperature. There is an inverse relationship between water temperature and embryonic
development time, where higher temperatures (within the adaptable range) result in shorter
development times, and vice versa. In this experiment, at water temperatures ranging from 28.8—
29.2°C, the embryonic development time of K. pulchra eggs ranged from 16.2-20.5 hours. This
duration was similar to the embryonic development time of Thai frog eggs, with no significant
differences (p>0.05) observed among the four treatments.

The hatching rate of K. pulchra eggs exceeded 90% across all treatments and did not differ
significantly (p>0.05) despite a slight downward trend as the LH-RHa dosage increased. This
indicates that hormone dosage did not influence the hatching rate of K. pulchra eggs.

Proper care and management of tadpoles with adequate nutritional accumulation are
essential for successful metamorphosis into froglets. Newly hatched tadpoles (Figure 2a) undergo a
metamorphic process before transitioning into froglets (Figure 2b). The study found that tadpoles in
T1 had the shortest metamorphosis duration at 14.5 days, whereas tadpoles in T4 had the longest
metamorphosis duration at 16.6 days. The metamorphosis duration for K. pulchra tadpoles was

faster compared to Thai frog tadpoles (19 days) as reported by Le (2013) in Dong Thap Province.

Growth during rearing

Growth performance refers to the continuous increase in size and weight of an organism over
time. The growth of aquatic animal species, including K. pulchra, depends heavily on factors such
as biological characteristics, nutritional regime, gender, water quality, stocking density, etc.

Table 4 shows that at the beginning of the experiment, the initial weight (WO0) of the tadpoles
ranged from 30-39 mg/individual which had not significant differences (p>0.05) among treatments.
By the end of the experiment (30 days of DOC), the weight (W30) of froglets had increased
substantially compared to their WO, ranging from 155-313 mg. Significant differences were
observed among treatments (p<0.05). T2 exhibited the highest WG (274 mg) and DWG (9.1
mg/day), significantly different (p<0.05) from T3 and T4, but not significantly different (p>0.05) from
T1. T4 had the lowest WG (117 mg) and DWG (3.9 mg/day), though this was not significantly

different (p>0.05) from T3 and T1.
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Table 4. Weight Gain (WG) and Daily Weight Gain (DWG) of tadpoles and froglets

Time parameter T1 T2 T3 T4
Initial W, (mg/ind) 33.0£2.4°  39.0+32°  30.0¢2.1"  38.0+3.2°
Final (Day 30) W, (mg/ind) 211+42°  313+21° 172423° 155+12°
WG (mg) 178455  274+83° 142+83° 117+53°

Growth in weight
DWG (mg/day)  5.9+1.8°  9.1+2.8° 4.7+2.8° 3.9+1.8°

Note: Values in the table are meantS.E. Different superscript letters within the same row indicate

significant differences (p<0.05)

At the beginning of the experiment, the initial length (L,) of tadpoles ranged from 7.6-7.7
mm/individual, and were not significant differences (p>0.05) among treatments. By Day 30, the
length (L,,) of froglets had increased compared to their initial length, ranging from 12.1-15.2 mm.
However, the differences in LG and DLG among treatments were not statistically significant

(p>0.05).

Table 5. Length Gain (LG) and Daily Length Gain (DLG) of tadpoles and froglets

Time Parameter T T2 T3 T4
Initial L, (mm/ind.) 7.6+0.1° 7.7+0.2° 7.7+0.2° 7.7+0.2°
Final (Day 30) L,, (mm/ind.) 15.2+0.2° 15.2+0.2° 14.3+0.1° 12.1+0.1°
LG (mm) 7.6+0.1° 7.5+0.2° 6.6+0.2° 4.4+0.2°

Growth in Length
DLG (mm/day) 0.25+0.00° 0.25+0,00° 0.22+0.00° 0.1540.00°

Note: Values in the table are meanzS. E. Identical superscripts within the same row indicate no significant

differences (p>0.05)
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9

Figure 2. Metamorphosis of asiatic painted frog; a: Tadpoles, b: Froglets after metamorphosis

Survival rate

The survival rate of froglets was recorded at the end of the experiment and is shown in Figure
3. After 30 days of rearing, the survival rates of froglets varied significantly among treatments
(p<0.05). T1 achieved the highest survival rate at 26.7%, which was significantly different (p<0.05)
from T3 and T4, but not significantly different (p>0.05) from T2. T2 and T3 had survival rates of
23.2% and 18.8%, respectively. The lowest survival rate was observed in T4 (17.5%), which was
significantly different from T1 (p<0.05) but not from T2 and T3 (p>0.05). The average survival rate
across all treatments after 30 days of rearing was 21.6%, much lower than the survival rate of Thai
frogs (64.8%) under similar stocking densities, as reported by Le (2013) in Dong Thap Province.
Unlike Thai frogs, K. pulchra is a new species currently undergoing domestication, thus retaining a
high level of wildness and not yet well-adapted to artificial captive conditions. Additionally, the lack
of identification of suitable food sources for tadpoles could be a contributing factor to the low

survival rate of juvenile K. pulchra observed in this study.
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Figure 3. Survival rate of tadpoles to froglets
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General discussion: The results of this study show that LH-RHa dosage produces different
effects on the reproductive performance and growth of K. pulchra, in which the lower and medium
doses (T1 and T2) generally yielded better reproductive outcomes. In particular, T1 achieved the
highest spawning rate (91.8%) and the shortest metamorphosis duration, indicating that a lower
hormone dose may better optimize ovulation and individual development. In contrast, the highest
dose (T4) clearly reduced spawning rate, growth, and survival, which may be related to
physiological stress or a dosage exceeding the species’ optimal biological threshold. Although
reproductive quality parameters such as fertilization rate, hatching rate, and embryonic development
time did not differ significantly among treatments, the low survival rate observed across all
treatments (17.5-26.7%) suggests that environmental conditions and nutrition during the larval stage
play a critical role. Moreover, the large difference in survival between K. pulchra and Thai frogs
indicates that this species is still in the early stage of domestication and has not fully adapted to
artificial rearing conditions. Overall, the findings suggest that low to medium LH-RHa doses are
more suitable for reproductive stimulation, and further improvement in husbandry and feeding
practices is needed to enhance the survival of these species during the rearing phase.

Furthermore, these findings carry important ecological significance, as establishing
a reliable artificial propagation protocol for K. pulchra can help reduce pressure from wild
harvesting, which is a major factor contributing to population decline. By providing hatcheries with a
consistent supply of captive-bred seed, this technique supports conservation initiatives and
strengthens the long-term sustainability of natural populations. Economically, successful artificial
breeding also offers opportunities to diversify aquaculture systems with a species that is

experiencing increasing demand in local markets due to its culinary and nutritional value.

Conclusion

The using of LH-RHa at doses ranging from 60 to 120 pg/kg successfully stimulated spawning
in K. pulchra, with the 60 pg/kg LH-RHa dose yielding the highest reproductive performance. Some
reproductive parameters of K. pulchra stimulated by LH-RHa at a dose of 60 ug/kg were as follows:
latency period of 5.2 hours at a temperature of 29.2°C, spawning rate of 91.8%, absolute fecundity
of 47,866 eggs/kg female, fertilization rate of 96.8+0.6%, embryonic development duration of 16.2
hours at 29.2°C, hatching rate of 96.6%, and metamorphosis duration of 14.5 days. These results
indicate that a low LH-RHa dose can efficiently stimulate ovulation and improve breeding success in

K. pulchra. The established protocol provides a practical guideline for controlled breeding and may
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support future efforts in frog aquaculture and conservation. Future studies should focus on

improving larval and juvenile rearing methods to achieve higher survival rates of K. pulchra.
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