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Abstract

This research aimed to 1) investigate the paper production process utilizing residues from silk production,
2) examine the optimal conditions for producing and analyze the physical characteristics of silk fiber paper,
and 3) improve the properties of silk fiber paper to enhance its quality and develop it for packaging
applications. The use of 20 grams of pulp with 6% latex glue was found to improve the properties of paper
made from silk fibers and resulting in a stronger product. Incorporating latex glue into the pulp mixture
during paper manufacturing can enhance strengthening of the final paper product. The use of latex glue
contributed to reducing the size of the silk fibers, which not only enhanced the internal bonding within the
paper but also improved the adhesion between the fibers. In addition, the fibers and latex adhesive exhibit
strong compatibility which leads to a reinforced paper structure. The results of technology transfer process
on packaging design from current research to community application demonstrated high levels of user
satisfaction across various product attributes, including aesthetics, texture, functionality, and practicality.
Including, the findings from the technological transfer process for producing silk fiber paper demonstrated
a high average level of satisfaction across various evaluated aspects. The silk fiber paper demonstrated a
strong local identity through its distinctive combination of attractive materials, provided practical advantages
such as convenience of use, possessed aesthetic appeal with its delicate natural designs, and it was

produced through simple and efficient processes that suitable for various applications.

Keywords: Silk paper, Silk scraps, Packaging
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Abstract

Rice is an important crop. Farmers prefer to grow the improved rice resulting, the indigenous rice varieties
gradually disappeared. Indigenous rice varieties have the potential to be used as a genetic resource for the
breeding program. This study aimed to collect indigenous rice germplasms in the central of the Greater
Mekong Subregion (GMS) and evaluate their morphology. The seven indigenous rice varieties such as Jaw
Deang, Hom Nin, Niew Hom, Niew Deang, Niew Dam, Niew Kan Rai and Kai Noi were collected from four
provinces in Thailand, including Nakhon Phanom, Bueng Kan, Mukdahan and Nong Khai, as well as two
provinces of Laos, Khammouane and Xiangkhouang. RD6 (sticky rice) and KDML 105 (non-sticky rice) varieties
were used for comparison. Twenty-four morphological traits were recorded at three stages, including the
full tillering stage, 50 percent of the embryo stage, and 20-25 days after the heading stage. Almost all
studied morphological aspects among the seven indigenous rice varieties exhibited differences, except for
the culm habit and attitude of panicle branches, which followed a consistent pattern. Varieties with purple
leaves, indicating the presence of anthocyanin, were identified, in Jaw Deang, Hom Nin, Niew Dam and Niew
Kam Rai. Additionally, three rice varieties showed leaf blade pubescence on the blade surface, a
characteristic known to reduce pest infestation, including Jaw Deang, Niew Hom and Niew Kam Rai. Kai Noi
demonstrated a notably high flag leaf length and number of seeds per plant, both of which are correlated
with yield. These collected morphological data can potentially contribute to future advancements in rice

breeding programs.

Keywords: Indigenous rice varieties, Morphological trails, Greater Mekong Subregion
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fis1n: IBPGR-IRRI Rice Advisory Committee (1980) Wag 850U3A (2550)
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fis1n: IBPGR-IRRI Rice Advisory Committee (1980) Wag 850U3A (2550)
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fis1n: IBPGR-IRRI Rice Advisory Committee (1980) Wag 850U3A (2550)
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Abstract

This study aims to create an automatic line-traveling robot to move books. To reduce the work of
personnel moving books in the library. The robot can move on smooth, horizontal surfaces and has 5
parking stations to handle books. The total distance is 200 meters. The robot design measures 30 x 48 x 80
centimeters and drives on 4 wheels. It was found that the appropriate number of cycles for the robot's
movement is 4 rounds. Based on library usage patterns. which the weight of the book 70 kg, the battery
retains 8 % of its charge when fully powered. Carrying a load of 50 kg, the battery retains 10% of its charge
when fully charged. Carrying a load of 20 kg, the battery retains 10% of its charge when fully charged.
Moreover, the robot can detect obstacles within 50 centimeters and stop at the specified point for a period
of 2 minutes and sound an alarm. It makes preparing books easier and also reduces the routine work of

library staff.

Keywords: Line following robot, Book management system, The battery retains
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Abstract

This study had two objectives to study the effects of artificial water color to reduce the mortality rate
due to cannibalism of blue swimming crab (Portunus pelagicus) larvae in First crab stage. The experiment
was divided into 3 treatments: the control set, without artificial water color (T0). with artificial green water
color (T1) and brown water color (T2) at a concentration of 1 part per million and study the level of
concentration of artificial brown water color suitable for nursing the blue swimming crab larvae, divided
into 3 levels; 1 (T0), 25 (T1), and 50 (T2) parts per million. The results of the effect artificial water color on
the average mortality rate showed that blue swimming crab larvae nursed in the T2 had a significantly lower
average mortality rate (p<0.05) than those in the TO and T1 with an average mortality rate of 4.62+1.48,
9.75+2.39 and 11.85+3.31 percent per day, respectively. As for the results of adding artificial brown water
color at different concentrations. It was found that the blue swimming crab larvae in the T1 and T2 had a
lower average mortality rate (p<0.05) than the TO. The average values were 14.91+3.19, 18.13+9.71 and
32.00+2.52 percent per day, respectively. Therefore, the results of this study showed that nursing of blue
swimming crab larvae in First crab stage by adding artificial brown water color can reduce the cannibalism
of young crabs the best. And the appropriate concentration level of artificial brown water color is 25 parts

per million. It is a level that helps reduce the mortality rate of blue swimming crabs and is worthwhile.

Keywords: Blue swimming crab, Mortality rate, Artificial water color
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o 1

\desiensgniusindeusiioguinaimeiau melaau meansie amineuazuuma e (Roy et al, 2020; Sanda
et al, 2021) Kafu nMawnzuazeyiasailufmadenysiluannzmstnds msdelidanmundoudvngay 7
auteuviens i oannnuaIsanazilug maliiunuogseavesdarith Tugmamnssuniaineid sedadin
Tnaiamzfunseyutagndnithisseunassiia fnsuszgndldfdiitonlunmsidihneluseyuaiiietaenss

we AuANENT wazanAuAseavasniInuniaulald Yasaanisvinieiues wasivemslinuu Gy wae
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v
U A va o

ALY, 2561; lkhwanuddin et al,, 2019) M3 38dANUNY181008 19T BN USUUTIINITINTIBATIN AANISAUAULDY

U q

¥ v '
~

iy myvidihnmelutesuuiavieveidedaenslddiniieamseduninemansidudnussiuniisiasiinisfinw

¥
a o

sawernuUszendldiunmseuunagnyiin (Qayey uazany, 2561; BATNY UWavAn, 2565) 91U3Teil &

o

nUsTAALND
Anwwansenuvesduniiy Wedsuwuuiuadunusssunivesyildlunsnsisia wasfnwseduanudutuves
Ahilendmaimunsaudviunisenyuiagnyin Fsesdanusilasuvesdunmdunsianmedaniseyuiai

Pefiufneamnskangniugyshmelfsuilsameiindsly
Y89 aunsal uardsnis

Anwnavesnistaduniieusiednsinisaevesgnyinszes First crab lnaudansfinwisendu 2 dw fie Anw)

veadu g edUIneImans wazfnwiszauanuidutuvesduniisudiimanivaigandmsuniseyuiagn

finsyey First crab

e M

1. Msnssndninnasg

W1anyYd1Aund19anTend 0.36+0.05 WUALIAT AINYIINTEABY 0.20£0.04 LYURLUAT Fruwindlade
0.01£0.00 n§u (Anwrdvesdvuiion) uargnysiianunitanszass 0.36:0.05 lWUAINAT ANBIINTEAD
0.21+0.04 Wwufiwns vindndaede 0.01£0.00 nfu (@Erwiszsunslddiniendiinma) ﬁiﬁmﬂmsmwmasaﬂgma
nmelulsumgiinauifveridide uazamy (2552) s samneWnan1idideUseanaednw ansUseus

s

UUINYIRYLNWATAANS FINIAUTEIIVASTUS

2. MsAITILLATATUS
§197NANUALDIANIANAGBY (VUM 22x33x9 LHUFUAT) USUINT 7 s 9113 30 1A ANlL Lagin3euds
WaraRnULIAAIINY 200 s dmSuminimeiaanuau 30 dduluiudi kugensesvun 5 luaseu aduds

s 2 s

NaNERNUSUIMT 200 AR5 2 LTRAUARDTUNI 65 WBSITUA SEAUANUINTY 5 druluduaiu nseuvialiannie

seauARRIUaAReIAUsEI 1-2 Ju Sslanainliinsanazneunazganznausen Mnuuuldasgnyi

ATULANUNITNNAB

3. BNsanliun1sinen
3.1 msAnwdvasdinfieudmiumaideeihases First crab
NAUHUNINAGBILUUGNRARA (Completely Randomized Design; CRD) Imauﬂammamamaamﬁu 39
n1NAReY udazgAnIsnAaesisIuIL 10 61 (n=10) Ao yamuax Ae lulddifiey (T0) ldddnfioufiBoram
ity 1 dnludiudan (1) uadlddinfontinamamdudu 1 dnlududi (12) Tnedssilunananadn
Avnunssdmdsuiiuinuuinenug 7 8ns (un 22x33x9 wufiuns) ladanudu 30 daluiudau AUsues
5 ans ludhstudes 5 fareann uazidsindsemadinduiaguvesimea (emsives 4) fisnsn 1 Winded

sofu WWesuny 168 Halua (7 Fu) (3U7 1)
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TO T1 T2

a

JUN 1 nsidsayihsee First crab Tuudazyanisvaaes Ing TO vunetis ganiuan fe lalldduiie,T1 vueds
Tadueudlennanutudu 1 druluaiudiu wag T2 vunegie dUnfenduinnananuduty 1 diulu

AU

3.2 nafnwszdumslddindion Ginne) dwdunsidsaydiiszes First crab
TUNUNITNAGBILUUEUAROR (Completely Randomized Design; CRD) lnauusyanisvaasseanidu 3 yn
N19NARBY UAAzYAN1INAABIEIT LI 10 91 (n=10) Ao ynAIuAx Fo ldddfeudiaa 1 dalududiu (T0)
Ta@unieudnma 25 dalududau (1) warldfindondinna 50 davludrudru (12) Tasidsaysluan
wanafndvnigunssdiudoufiudnvuianaug 7 803 (unm 22x33x9 wuiins) Tauhenuda 30 daluiudiy
fiusuns 5 ans Tusasudes 5 d/ae ssidsemadinduiaguuesdmeia (ewnsives ) fisaa 1 dase

fsedu hesu 168 alua (7 $u) (5UT 2)

TO T2

JUN 2 szAuanudutuvesdiiiisnduinalunisideayiiszeg First crab luusiagyanismaaes lag TO vidngis

YamuAs A 1 ddlududiu T1 vaneds 25 daulududiu uag T2 s 50 dadlududiu

3.3 maiiudayauaznsianisnanimiin
spwrhamafinuiia 2 dau msnseaeuuasiufinnismevesgnyinluustaryanismanoniossdusnginig
m1 (Mortality Rate; MR) uaumsil 1 uazdinisnsialinsziaunimiideunnasuazndmaanssieiaiosiio
wagARnsie A indne Salinity Refractoreter &% Prima tech, Usinauoendiauiiazansluii (DO) was

gaunnfiuninde DO meter 3u YSI 550A, Aruidunsaduasvesirindae pH meter 8%e Cyber Scan pH 11
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) T a a _aa 4 o a ¢ & S v aa .
ntuiuiegrainldavIanaainUsyunn 250 dadans wWeihudnsizgdimanuduniaeninnieds Titration
method (American Public Health Association, 2023) neluieaufufinis duusunauwenlullesiy wazU3unn

Tulnsviins1eniaae Test kit WA Para test
805913018 = (wnyihiinne/Awiuyihivdesidss) x 100 (1)

4. N15NATITATDUANIIEDA

U

AATIgidayan1ealiivain1sAnyne 2 d71u lnen153As1eiausUsusiu (Analysis of variance; ANOVA)
wazlUSpuisuaadgiilaniAuuanenavesdoyaludazyan1ImAaaerie3s Duncan’s multiple range test
(DMRT) i szAuadud oy 95% lnedinsizd wazUssuiananlelusunsudni§agu IBM SPSS Statistics for

windows (Version 24.0; IBM Corp., Armonk, NY. USA)

NAN15998 WazN15NUsIuNE

1. Mmsfnwdvesduniisudmiunisiaeylinsses First crab
Han1sAnwdvesdunisunldlunsdes)dseey First crab wudn nsdesyinlagldduiiendnna (T2)
dwalignsnisneaiedetudaisiign fe ddnsinisaedesiian windu 4.62+1.48 Wesidud/fu e

Wisuilsudumsidesydnlaeldladuniien (T0) wasdunilendiden (T1) egrsleddgvneads (P<0.05) Fadlen

Winfu 9.75:2.39 uag 11.85+3.31 Waedldud/fu suddu (U 3)

16 11.85°

3 9.75°
S 12

B 10

@

=

D 8

1@

@

2 6

2

& 4

r

<

&~ 2

=

@

Control T1 T2

o

3UT 3 dnsnsmeidereiuvesyiinszesy First crab (Wesidusneu) Mideslunsazyanisnaae lng TO nueds

yarruny Ao hildduiey, T1 unede lddiwiendidesianududy 1 dwlududiu wag T2 vuneia

q 9

v
a = P~

FUnienduInanaNUNTY 1 duludiudiu

'
o a

NUBWR: FAIBNWINUANANTY (a, b) UNUNUTUS Lansindianuuanseiueg1edidudAynieada (p<0.05)
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A13197 1 AN miinseninenisidesysin seey First crab Mdsawuuldladiniien (T0) ladiend@deiniy

v v
1 o

Wty 1 drluauaiu (T1) wazldduieuduinnannuudu 1 duludaiudiu (T2)

Wde s TO T1 T2 p-value
At (ppt) 30.00£0.00° 30.000.00° 30.000.00° 1.000
Vsinaesenduiiazansluth (me/) 5.62+0.74° 6.32+0.33° 5.36+0.44° 0.002
qmmﬁsuaqu (°C) 27.65+0.52° 28.35+0.13° 27.54+0.34° 0.000
anandunsadiusnswosi 8.62+0.27° 8.46+0.06" 8.31+0.04° 0.006
Usunaweuludesan (mg-N/) 00.00+0.00° 00.00+0.00° 00.00+0.00° 1.000
USunaululasy (mg-N/L) 00.00+0.00° 00.00+0.00° 00.00+0.00° 1.000
anaidusaveain (me/l as Cacos) 171.07+8.89" 177.10£5.32%° 184.38+15.22° 0.039

o o

nuEma: fnysnuanseiy ( °) lukniuey wansilianuuansiiuegrailteddgyieadia (p<0.05)

o

v

2. Mmsfnwszaunsladuniisuduiniadiniunisiaesylitsses First crab

.q

nan1sAnwseaumsladuniienduinnalunisidesyiinsses First crab wudn msdeyilaglddunieud

Y1918 25 d@aulududlu (T1) dunisuduinia 50 dduludiudliu (T2) dawalionsinisaendenaiufnan

4
v

(metey) WnfU 14.91+3.19 waz 18.1329.71 Wedldud/fu audidu WeiTeuiiisuiunsaseysilaglddn

Wisndiiaia 1 dawlududiu (To) egnsddedrAynieadd (p<0.05) Wwindu 32.00+2.52 Wasidus/u auaiau

(5U% 4) uazganmsAnwanmanismeyiniinismeilieainnisiuiuewarJadeuindeaudu 9 suumelay wuii

o

lugan1snaaes TO, T1 waz T2 dnsaneifiesainnisiuiuiesed 80, 76.6 uaz 66.67 wWosidus/iu mudidu
Feuszunan1salladn mndiuseduanududuvesdtisndagiiiian Jymnistuiueddluniseyuiavseldos
Yflszee First crab

40

;;-? 35
&
N
30 18.13°
& 25
@
5
- 20 a
G
G 14.91
2 15
=
p
€ 10
=
w
s 5

0

Control T1 T2

JUN 4 dnsnsmeiadenefuvesysinsyey First crab (Wesiduddeiu) Nsgduanuiduduvesdiniiendiinialy
n1staeeyiinseeg First crab luwsiazyanismaaes lag T0 vuneds yamuay Ae 1 diuludiudiu, T1
nedia 25 daulududiu uag T2 vuneds 50 d@nlududu

a v

NUBWA: FAI8NWINUANANTY (* °) UuUNUTILY wanedrliauuansiuegaliledfyneadia (p<0.05)
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(n) (@)

v
I8 o A

3U# 5 ngnssunsAuiues (Cannibalism) vasiinszey First crab Mdes Ine (n) Ao lldduniie uay () fe

v v
a o

laduiienduinna 1 dwludugiuy

ns@nwinunLansliiiuIdesda Yiwewas wasdifinansznusenisegseauaznsasyiulavesuan

v &

wardndurlunquasawideu Wy Uanenanl Lates calcarifer (Geyey wavame, 2561; yunus azany, 2562;

a

AU WagAMY, 2562) Qﬁﬂ P. pelagicus (Ikhwanuddin et al., 2019) 1,‘1191"’1 S. olivacea (Alimuddin et al., 2019)

vy
£%

4 Macrobrachium tenellum (Aréchiga-Palomera et al., 2018) 91nn13AnluATIl mnA1ladsamnn1snIen

q

Winannnisiuduesuasdadowindendu q saudae (3UN 5) lnewudt Tuganisneaesilaladudien (T0), Tddun

WigndwWen 1 dvuludiugiu (T1) waglddunieuduinng 1 dawluaiudlu (T2) 85psaznisaieiiasainnisnu

o¥

' v
aaa v

flulesegfl 100, 72.50 kag 55.00 mudwu Astunsidesuniaveaesiddurdiiniaanunsansadiazannisiu
Auedluydlduinninnisdeduaiedndideiuaylilddun aenadaaiu Alimuddin et al. (2019) na1331 nnaes
X . v Ao 8 a v oA ' o 1 a I oo A
\ieeyszey Zoea-megalopa (S. olivacea) Tugad@a U1k und uagdy MANMUILIL 50 Fasedns wudn dadendl
7131N1959YINg9a A (21.88+0.35) Fagennd ey Muthmainnah et al. (2020) $1891UN1INARB LA 8913
(P. pelagicus) sevy Zoea Tugananadnden W1 Uk Lazlad LN INaUDIE1e 9 AEnIIN1SAUIMITHLAL
ansnsanevesgnyn wud ddulinansenvegaiidedidnysonisiuens (p<0.05) kagdnsInN13ne (p<0.01)
lnggnydmideddudeddinazing (83.4% uay 86.4%) 16n31nN13018A1NI169FUNIURALT T (97.44% wag
97.98%) Unudariun1331891u8e Kawamura et al. (2020) na1v31 Y S. tranquebarica fawinTa GAnuaunsaty
AsUaRFULaTLENWEEE 1neYaUNUNaIdN1uINNINEM wag W7 U717 kazin 91nUU Thien et al. (2022) Naasg
\Heay S. tranquebarica Tuaadan wudi Yidnsimsaewiniuiesas 73.3 andideduninduriviiuiesas
80.0 (p=0.052) \flpavngdminisideusuuiiognusssuwfvesyuniige wiligenndesiu Wang et al. (2019)
' ' ° o & . & U A Y a o a a Aa 1A A &

nNa1331 dmsunisiaesy P. trituberculatus Midssludsdunnazdunduinisasgivlaffnindiednisinizibes

o A X o o ° DK ° '
wenfiu widedessanduludeduilifidnsnisaesingd

ANAINUITENIINSEEeYEl seeg First crab MAsswuuldlddunien (T0) Tdduwienddetnnududy
1 dwdlududu (T1) waslddunendimaaududy 1 dwlududiu (T2) wud luganisveass T1 dUsuau
pandlauiiaratsluy wargamniveaiaindt TO uay T2 egeildud1Any (p<0.05) luyanisnaaes TO dA1AIY
Junsn-ane 9091 T1 uae T2 (p<0.05) uarArnnuduaisvesiilugnn1smaaes T2 gendn TO (p<0.05) usilaisng
U T1 (15971 1) wagnsivdsuudasvesmaunmiiluidaznsiivesvean1sfneins 2 du (¥iled wazseey
ANnudud) Seglunarinmspuiminzaudenisinzidesdnivineis lneaunmiivansaudenisiteaydi

oun Anudndneglugag 25-35 daluiudin gamalieglutig 28-30°C Audunsa-ans (pH) egluga 7.0-8.5
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Anudusiseglugag 80-150 me/l as CaCo, Uinaeendauiiazaneluth (00) 1nnnd 4 me/l Usinasenlaile
530831 0.4 mg-N/L wazusunalulasy Yoandn 0.1 me-N/L (@ NNunInsgIuuAINYATUAZ B TLIYA,
2564; Zhang et al., 2020)

RENEHIRY Lﬁ'aﬁyuqmm‘smamgﬁ'}ﬁmmm"Nﬂiwmq 0.74+0.50 LwUALUAT ANBIINTTABY 0.42+0.25
uRns wavimiindaeds 0.09:0.08 n¥u nnsAnwaresnsidad oy (vind wavszduaududu)
WU mil,gﬂdﬂuﬁﬁsﬂz First crab fisveziaies 7 Ju anUihfignanisasaivlalaiuandieiunieads (p>0.05)
namldiiinduarsesuanududuresiiniienlilddwasenisasyiivin donadesiu Krasteva et al. (2020)
nan231 TunsufoRvesnsladinisuduanusaild wimsdenlddinfeuluiuilidmansenudenis
Wiaiuln wardassenmevesdniinfidss dnsAnmsuunaldanuaulafestunanssmuvesnislddi
Feuseduinerrmanslunisinzdesdn it o wu dreananuaien wie wazduniieuddisnsnasnonis
AINATIU NMINAUINTIZULVDILODU NOANTIUNTOYTEA BRTITOAMY LU NGNY P. trituberculatus (Wang et
al., 2019), S. tranquebarica (Kawamura et al., 2020), S. paramamosain (Chen et al., 2022), ﬂa:uﬁ:d M. amazonicum
(Bastos et al., 2019), M. Rosenbergii (Wei et al., 2021), Litopenaeus vannamei (Supriyono et al., 2021), ﬂ?juﬂm
Clarias magur wa¥ Pangasius pangasius (Ferosekhan et al., 2020), Colossoma macropomum (Boaventura et al.,
2021), C. macrocephalus x C. gariepinus (Ninwichian et al., 2022) wag Oreochromis niloticus (Wang et al., 2023)
Wudu uazainnisinen dasned wavame (2565) a1 ﬂ’]iLgﬁJ&Qﬂﬂuﬁ’]igag Zoea wuulaladufiounarldaih
Weneradudu 1 dndududin Snavilinisiauwssergnyiituansamsdinauiaunnsses Zoea 3-4
¥ wordlsmasenneindvgeniidodfisutumsoyunagnyuutlddinfiosaududu 25 daulududn way 50
dndludrudau advesds 1amvesuas wardhinansenudenisegsonuaznisiadauivlavesy uAdewgingsu

Yosyfinsfuiuesgiluditaenasu viedanuiuewiaiugems wmsglififansng o vaugeudd (Marshall et

q

v
a o w o 1

al,, 2005) Fap1asiowihmsAnwseiuanududuiiniuiagravdoudenisansasinisiuiuestefiudngnmly
naineidssysaly
uenaninisiisuulasauniissritsniseyunaudagsfimeiniglinsfnwnavesnislddun e
(¥find wazszAumnududy) donsansasinisae esinmsufuearesgnysi (Portunus pelagicus) sxos
First crab ogfluinauifimngausonismeidssdnihmeiuarlifnadesnmmnsvesgnyitivseu @nfna

WINTFILFUAUNYATUATDIWMNTUNINRA, 2564; Zhang et al., 2020)

ungay

amudnfvhliindsnsnismeganannisiutueauss dadowndondu 1 famdae mnmsfnuidiiien
flFlunsdesyiinszes First crab Adwieudimavhlignyisanmanetosniiniadssiuuuldldddiien
iolddunfondifon wagsedudvuion (Fuinia) Aarandudu 25 daulududiu was 50 dauludrudiy
yliyidsnsmaneindedeTuiiiga Ao Snsmevesiian Wedsuisuiunisdssyilaglddinie
ahmna 1 danlududiy sgradifeddymeada (p<0.05) siatimniiussiuanududuvesduiiiions wsvili
am“]zy'vmﬂﬁﬁuﬁ’ul,mvl,ﬁ’luﬂwaqmaﬁaLﬁymuﬁﬁws First crab wenanil ﬂ'mmmwﬁﬂLLazmﬁLU?{&JULLUaa

Aunndwsaznsdwesaelinisldduniionvesnisidosydinssee First crab Msaeeni1sAnwiag luina
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Tnzausensmsidesdaivimeilwarliinaredasinisaevesgnydnisseu sgralsinnu msfnwinaves

seaun1sladuniienrenisaenasunieUstdnsnmnisesaivlnvesyiieannisiinnansenuidsausely

LBNE15919D4

nsuUsEaN. (2564). adAnsuszuauisszinalng n.e. 2562, lonansivin1satiuf 2/2564. nsaUsess: ngamme

yufiug Iouifa, thiwes Uszsneudiad, Uszanu 210, Ty yaUseiesy, aqud auysaldy warenyniw dsTueue.
(2562). navesdsenssyRuinLazAfvesanmnanna (Lates calcarifer Bloch 1790) Tideslu
sruveanlUing. sansununens. 47(1): 1337-1344.

Ay YyUsTIaRy, Usau aney, 1n3eadna wisdiiy, ana witey uasvuiud Sauda. (2561). KavesAsoNs
WiiuluaeSnsnssennereslangnaumTesuilidsdussuumuisuiuueanTuind. 1sans
Wemalulagnisuseus. 12(1): 11-22.

Ty yryUseiasy, Useaau aney, indesdng iwesity, asna waney wasruiud Ieuifa. (2562). navesiiifiuse
Aanssuveseulesl sasrdseninamiudulaluvsudu (T/C ratio) wazn siagLAulavaavainsniund

o 1A

Toumdeslussuvimyuidew. 1sansidemaluladnisussaa. 13(2): 11-24.

9

o 1 N

AT doudy, mnuas LN waglad Ideilea. (2552). dsrsenmievesgnyiln (Portunus pelagicus
Linnaeus, 1758) fildanweusifugluvefu. lu msUszgumisininis uminendoinuasmans adedi 47
(@101U5239) 17-20 JunAn 2552, URINEIEUINEATANERS. AFWNN. 381-387.

ANNUNINTFIVAUA N EATUAZITWWIIIR NTENTIBNYATUAZENNTAL. (2564). miﬂﬁﬁamnmm/\nmﬁymﬁ'm’j
ihiirdmsunsudesdnidiitensuslnn wnsgiuaedl unw. 7436(G)-2564. 1dud 138 meuiiy 196 <.

Sasnes wnaulnena, wnan Tiang, Aoy WALNBY, LIUITT NIANDY, TIANINT YuraeAsIY, a1 ansse
waggain AuduTin. (2565). nansznuvessEUANLTITuTRsdheusoMIMLIN LAY ShTITORME
0Ny (Portunus Pelagicus) syvzgide 1 84 4. Tu Mavszguininasedund nenmans
Amnssuenans invnsmans waswalulad adedl 2 wninedesesgumansasy 27 nsngiau 2022.
UNNAINYIRYVAYUMETATIL. UMETATIY. 19-29.
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Abstract

One of the important issues in the field of aquaculture is the insufficient energy, where the culture pond
is far away. Nowadays solar cell equipment is cost-effective and easier to install in the system for customers.
Breeding directly in the pond and rearing until reaching the desired size can enhance the efficiency of
aquaculture. To achieve this, it is crucial to manage and control the dissolved oxygen level (DO) by using
water pumps or air blowers. This present study was aimed to compare the performance of two prototypes
of water circulation systems with solar energy. Divided the outlet pipe of system into two groups according
to direction of the water outlet including above water (T1) and under water (T2). Then breeding a
172.6+113.7 g silver barb with three replicates and then comparing the total number of eggs, fertilized eggs,
fertilization rate, number of fries and hatching rate from both groups. The result showed that total number
of eggs, fertilized eggs and fertilization rate were not significant (p>0.05). For the number of fries, it has
significantly difference between groups (p<0.05). In addition, the hatching rate of T1 was highly different
from T2 (p<0.01). In the of water quality there was no differences between groups (p>0.05). Although the
data of this study was quite low when compare with other experimental about fish breeding due to the
water flow rate in the circulation system is too strong. Based on the result of this study the above water

circulation system was better than underwater circulation system when breeding directly in the pond.

Keywords: Solar energy, Water circulation system, Aquatic animal breeding
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Abstract

To develop Cesium lodide (Csl)-based optoelectronic devices, Csl thin films were deposited on Si (100)
wafer substrate by RF-magnetron sputtering with varying sputtering power at 10, 30 and 50 watts. Along the
30 minutes of deposition with Ar gas, the operating pressure was controlled at the constant of 10 mTorr.
The prepared Csl films were characterized for their crystallinities, morphologies, optical properties, and
electrical properties through the grazing-incidence X-ray diffraction (GIXRD), field-emission scanning electron
microscope (FE-SEM), photoluminescence (PL) and Hall Effect measurements. The GIXRD results show that
the Csl films are formed in BCC structure with several crystallographic planes, especially (110) and (211)
which have a crystal structure lattice constant of 4.5622 + 0.0024 A under a minimal tensile strain of
-0.004%. The cross-sectional FE-SEM images exhibit that the thickness of the Csl thin films growth at
a sputtering power of 50 W results in a dense crystalline arrangement. And the growth rate of Csl films is
400 nanometers per hour. The PL measurements indicate that the Csl films, by the excitation wavelength
of 200 nm, have an emission light as multiple peaks in the 420-470 nm range. In addition, the Hall
measurements show that the growth Csl films are p-type semiconductors with a carrier concentration
2.935x10" cm™ and a resistivity of and 0.3735 kacm. All results of the film’s characterizations indicate that
these Csl films, by the optimized sputtering technique are promising for the future development of radiation

semiconductor detector.

Keywords: Csl thin films, Optoelectronic devices, Radiation detector, Sputtering deposition
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Abstract

This research aims to develop and study the technology acceptance for the intelligent tourism
innovation of sport tourism in Buriram province. The research processes follow the system development
life cycle: 1) gathering requirements and participation in determining the format and use of the innovation;
2) analyzing and designing the system using object-oriented principles and a relational database model; 3)
developing the innovation as a web application and evaluating its usability and 4) studying the technology
acceptance of tourists who use the innovation. The results showed that the intelligent tourism innovation
of sport tourism in Buriram province consists of five components: general attraction recommendations,
tourism information management, member and profile management, personalized attraction
recommendations, and a tourism promotion chatbot. The assessment result of overall system usability with
experts was at the highest level (X = 4.26, S.D. = 0.54), with the highest satisfaction in terms of flexibility of
use (X = 4.45, S.D. = 0.57), followed by learning ability (X = 4.40, S.D. = 0.64), effectiveness (X = 4.27, S.D. =
0.47), efficiency (X = 4.13, S.D. = 0.65), and user satisfaction (X = 4.07, S.D. = 0.39), respectively. Additionally,
the results of the technology acceptance study, based on the Technology Acceptance Model (TAM),
showed that tourists had a high level of technology acceptance overall (X = 4.08, S.D. = 0.72). The factor of
perceived usefulness was the highest (X = 4.15, S.D. = 0.66), followed by service access (X= 4.11, SD. =

0.70), perceived ease of use (x = 4.08, S.D. = 0.74), and facilities (X = 3.97, S.D. = 0.80).

Keywords: Sport tourism, Buriram province, Tourism innovation, Personalized attraction recommendation,

Tourism chatbot
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Abstract

Herbicides contaminating water sources can disrupt endocrine functions by inducing vitellogenin in male
or juvenile fish. This study investigates the induction of vitellogenin in the plasma of Nile tilapia
(Oreochromis niloticus) using the herbicide 2,4-D dimethylammonium. The experiment was divided into two
parts as 1) Laboratory Study: This part involved inducing vitellogenin using estrogen (E,) and 2,4-D at a non-
lethal concentration of 2.5 pL/L. The plasma protein content and protein expression were analyzed using
SDS-PAGE, while vitellogenin expression was detected using antibody techniques (Western blot and dot
blot) 2) Field Study: Fishes samples were collected from Huai Senang reservoir in Surin province, and a fish
farm using reservoir water in culture system. The plasma protein content, protein expression, and
vitellogenin expression, together with pesticide contamination in the water using the GT test kit. The results
showed that Nile tilapia exposed to 2,4-D herbicide synthesized vitellogenin similarly to those exposed to
E,, with vitellogenin sizes of 250 and 220 kDa. In contrast, natural fishes from the Huai Senang reservoir
(Snakehead fish, African catfish, Goby and Hybrid catfish) did not show vitellogenin expression. However,
Nile tilapia from the private farm showed vitellogenin expression in all samples, correlating with positive
pesticide contamination in the water. The study indicates that the herbicide 2,4-D affects endocrine
function, with vitellogenin serving as a biomarker. Consuming fish exposed to such contaminants may lead

to bioaccumulation of pesticides in the food chain, posing health risks to humans.

Keywords: Vitellogenin, Herbicides, Contamination, 2,4-D dimethylamsnmonium
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Abstract

The purposes of this study were to develop emulsion sausages from freshwater fish and to study the
optimum binder. Fish sausages were produced from 5 types of freshwater fish, including clown featherback,
snakehead fish, catfish, nile tilapia and red tilapia. The sensory analysis were using 9-point hedonic scale
test. The result revealed that the liking score of the snakehead fish sausages was the highest (7.17 scores).
After that, the study of the optimum binder such as tapioca flour, corn flour, rice flour, wheat flour and soy
protein isolated found that both sausages which added soy protein isolate and tapioca flour showed the
highest sensory score (p<0.05) varied from 7.72-7.73 as indicated of moderately like. The shear force and
firmness were 2.68-3.03 newtons and 0.35-0.38 newtons respectively. The colors of L*, a* and b* were not
different significantly (p>0.05). The soy protein isolated was chosen because it had higher amount of protein
than tapioca flour. Proximate analysis of snakehead fish sausages added soy protein isolated showed that
moisture content, protein, fat, ash, fiber and carbohydrate were 77.66, 15.30, 2.75 1.92, 0.60 and 1.77%
respectively. The microbiological properties of the product met the Thai Community Product Standards as

fish sausages (TCPS 143/2012).

Keywords: Fish sausages, Freshwater fish, Soy protein isolated
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ans 3 7.20£1.24  7.00£1.17°  6.73x1.04°  6.27+1.48°  6.60+1.45"°  6.83+0.98"
ans 4 7.27+1.36 737+1.37°  7.03x1.21°  6.47+1.40°  6.63+1.18°  6.70+1.31°

v o

nueme: dsnes > ° lukuinafisnaiy wansdsnuunnenegaldeddey (p<0.05)

™ ynefe ldusnaneiu (p>0.05)

2. nsRnwvliaUarivunzaulunisnanndadusildnsandandiadu
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Development of rearing method model for truncate-snouted burrowing frog
(Glyphoglossus molossus Glunther, 1869) in circular

and square concrete ponds
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Abstract

The truncate-snouted burrowing frog (Glyphoglossus molossus Gunther, 1869) is an important
amphibian of Thailand, especially in the North and Northeastern parts. This animal species is
categorized as near-threatened species by IUCN due to over-harvesting for food by local people.
This research aimed to study the growth of froglets up to 225 days of age in circular and square
concrete ponds to use the obtained data for rearing under natural conditions. In addition, the data
may be used as a model for the development of this species as an economic animal. When
compared with each life stage, the results showed that rearing in square concrete ponds gave
significantly more growth results (p<0.001) than those in circular concrete ponds. The mean weights
at 1, 45, 90, 135, 180 and 225 days were 0.20, 4.15, 10.84, 18.95, 23.66 and 24.65 grams, respectively.
While rearing in circular concrete ponds, the mean weights were 0.20, 0.64, 1.57, 2.70, 3.84 and
5.04 g, respectively. In conclusion, the rearing truncate- snouted burrowing frog in square concrete
ponds can be done easily using termites as the main diet. The pond area size and mimic the natural

environment are important factors enhancing the growth of truncate-snouted burrowing frosg.

Keywords: Truncate-snouted burrowing frog, Growth, Froglet, Rearing, Concrete pond
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fu ogslsfinu MaUFsuliisuanadsnuenanateayniegiu (Snout-vent length; SVL) wudn fegraain
Nufussanauasivundnninnindy 9 MSUENRINATUENTIN (Genetic isolation) Adunamandwiatunis
533UA (Geographical barrier) maLﬂumLu@ﬁﬁwlﬁﬁnﬂﬂﬂmamluﬁuﬁﬁaﬂfﬁ'nﬁmumﬁﬂﬂdwﬁuﬁﬁu 9

Setnmeansaiavuduemaesiuldnainransmyiasmiuussnuldanzduguvindu Tagldsy
anudomiuiuilanetrsunsnatelaianizeged slunmamieuaznzusenidsunie wazauiigndvun

v a9 vu1swazustaard uarvslunsazUunniuly danalvarurvlusssusifantosas (suud, 2562)
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99AN3 The International Union for Conservation of Nature’s Red List of Threatened Species (IUCN) SOIRGE

o sa o

UWﬂSU’ma&ﬂun&juamwﬁ]’lu’mafﬂa\iLLaSLﬁaﬂﬂa"Qﬂﬂﬂmu (Near threatened; NT) (IUCN Red List of Threatened
Species, 2023)

nswzeyuIad wnvinluaniuilinizld sudeuluusssuifaunsavilanui dsieunisfnwives

aa v =2

WUULTEY (2554) waz A3995 wavAue (2555) N15I98AINa1aAIlMIILIDIUNNVINEINITOUINNNILL A LAR UL

&

seezgndon (Tadpole) Aunautiaszezands (Froglet) Tun1sfinwassiliisddeingsaugdndanviniiazanunse

U
¥ '

ddsaiieiaundudaiirsvgivasieeld wasidunisdivannisduainsssumn® egslsiinng Juneudided

&

nsfnwuiinAenisasisesdanudiusUwuumszidedfinedosninssezgndeauasidunisideduanin

U

Fraeewsund Fadilimedinenunisfneunney dmunuidelfdingUssadimefnysuuuuiBnisimeides

gaUnvIndeusiszergndaunsesdseny 225 Ju S1uau 2 sUuuu lnedussuuduuuuiiie aunsamiaglaly

[
o v o A

Viosiunasfinssudilududoulasfiansanliouiisunmsasyiululssinuddgiadiietnundudnimsugia
Aol

o

Y89 aunsal uarddnis

v

1. aounnaasuazdninaaas
anuiitnsidefeduadion duneliles Jawiansien n153deaseildvieudiugdsnvindiuiu 5 ¢

I | fo sal ¢ & .d' v 1Y) a T v v a a
Juoudugnauysaludauss (Ui 1B) lduainnisdulusssund waglddnisldansnsydunisiadgivle

s

Yos5ruUAUUgla 9 neun1sdntiinisrauiug wewdiuglasunsusuaniwluvensie antudalifiniswauiiug

]

v
¢ a =

AuAFNTTUTTYndaInaTans wazamey (2555) msnausiusiAnduluteasuninuuin ni1axeixgs wiidu
150x250x15 Wwufins ladavennliiAeuifunuquesionfeutuldfslsidutandang (Uil 1) viinisudes
wousuguazidnidesdeswesdsnviaiteldsunvvaninlindosssued vaesliwousiius nassiugiu
TaglisununsiulaineiugSuanmginssudndamaile (Copulation) (U 10) mevduiunisuasslaves

wieile Favihnisuenisudiugeanainue
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3UN 1 (A) Yanauiuguazeyua, (B) wanazuaiiugnldlunismaass, (C) weughanangAnssuandunedle

2. M3agRsInvInTEEzanden
& & ' [ - ' o a I o o & v a
andengnidedluvenauiiug (3UN 2A) 919 3 Tuwsn (U 28) ladlalviemsle 9 Tuduil 4 Wuduluasisu
Tomnsuaignidnianaandudidulineduiuduiou 1iiuaz 2 a3t (11a1 08.30 w. uaz 16.30 u.) UsuNIs
Widunmannisiusdafiomavdeisndniesveansiiudazass waziiuusunaibinueigvesgndeniiuiniu
(3U71 20) vhnswdesueiednesn 50% vn 9 3 Ju aunseiagndenanunsaigiduszezgnds vin1ssiusiugnds

Unvineny 1 §u (U7 2D) Wiewnleudsmaaedluusazyanismaaes (lulepsuninwuunaulazuuuAGyy)

T N

2 il

&

3UN 2 (A) gndengnidesluvenaniug, (B) gndeneny 1 Ju filvundugewias, (O) gndeneiy 15 Ju fWwuinis

]

V8RS, (D) gndelinvineny 1 u



MsAsNERsAEnsLazvalulad uns.ddu | 9 5 aUufl 2 wauniau - Rewiau 2567

3. M3lagwazAneIN1sasyvesdunvinety 1-225 Tu TulansunIaLuUNANLAZLUURLAEY

A13naaadlun1sANEIASITLTUNITNENBIUMIFURLUUNITINIELE 898 9UINVIA TUAN NI N8BS TSUYIRTIIE

Aan1sURUR aunsatndadsnsilabinuinensnsnawlalagldianiniluriesdunieviinisaialdieslidudou
i a & = o Yo a Y gvoe o o o IR '

versuniawuunauiuaguilsimlaheddasuniudilddmiussuuidauasgnuszendlunisugnauldl egsls
fimudedesusznisni swesuonsuniauuunauded i un91an uadediduianindelddne nuniuuas
fuwnldlvgunnishedenisdnag linundesdesuasnsguanisluterliasainsinfsdanvineradumteld
Penhunsediiuiites verlialdgnifoniduniveiuwuulunisinizidssdainuin Tunguwuuveinisidestiu

Vogudwmdsumszasaldde vensuningnasisandgudenildlunisneasns Jevsnsuninwuunauwazuuy

.«:4' a '

Awndeugnasugunswesiagimidluviesdiulagliligninunfinnsandgunseiisiutulsiinadonisiadayiuln

q

Y
1% ad Ao w '

wivsensla vevsaesuuuiitednesunneinaiu dedesusenisuilivesvenauninuuunaufeiiiuidniausgnase
wdnsagy Maunuies Tuvaeivorsuniauuudmasufidesaiunsaivuannunituasgemiudeanis 9l
n1sAnw1As sl N uiateluvenounITALUUE WA 8avIAU 25 A1919UAT @3UUDABUNT ALUUNALLINAY

1.13 p1519ns egslsfiny veuuuAmdsudlifismiieduiagy didsstonhnsaiies madseieosgiuud
msmuaudadeiiiadedinileutu 1wy viauazuTmnensily gndsnuinlfinanvieusifusaferiuas
anuiides widefiuansnsdeiuiinneluveneuninuuudnasuiinnniuassuuudelas anmdeunuusssuend
Jeflinnnd daudeneundnuuunauiifuiivesniuasduuuieladsuiunssdeafiofuidurhudsude mnwa
nsAnwstiaefitlinansasyiulaiiunnmeiurieUsneuninuuunanindt msdendusuunsiaesiy

ﬁaﬂQUﬂ%‘mLLU‘UﬂaﬁJu"WSL‘ﬁu“l/l’NLa’e]ﬂLLiﬂL‘Wi’]8ﬁﬂ’ﬂllﬁﬁﬂ?ﬂ%ﬁ’]ﬂﬁ’]ﬁﬁﬂﬁﬂﬁl’]’lﬁﬂﬂﬁu LATINARANITNAADINTINY

oo.l{]ad

Ud

a a =

Fundumsvidhdnirintdediiuiifesiuienssumadineniensesagdivln madeduiiuiisaio
lwangan fvdumndesniameides Vefiiuiinfedanumanzaundy

msfinwutadu 2 gan1smaaes (Treatment) wiazyan1svnaedlsznaudie 3 %1 (Replication)

sqmmwmamﬁ 1 L“ﬂumil,?iumgnﬂ’]ﬂmmsi,uamwﬂaﬂauﬂ%'mLLUUﬂauﬂJumﬁur:huquéﬂaN 120 \wuRluns
farugasiy 80 wufuns ldRusuvunsglitiarmun 30 iwufians wasaquindensdrifiednueudy
uazdaduuudeusiunssdeuiotudlu (U7 3A)

yamsnaaesii 2 uniadesdanmaluaninUsasuninuuuiindonoun naxeraxgs ity 5xox1
s (§UT 30) Yamdudgudon matudiuaisasly 30 wuflung oanuudeussesusuaziud s
yavil sruvuideldwsiimuseusasdarusousudensdlvtdutudlluteussaa 10 wuiums Wefudan
v1aduni (Uil 30) Auveldfugruvunmeliiienumun 30 wuRans uazaquiadenisdnduRielfugans
yaaosit 1 Mudwesenizdudesdadadmivszuie (U7 36)

Tuusiaztuests 2 ynisvanes Buduanldgnisinuinszey 1 Yu veas 300 1 dudsimingiuau 50
fhvpausazauiiodutoyatiuntniaEudy ormsiiliReuasn (Macrotermes sp.) fauandlusul 38 $1uau 1 ¥
fifiowalndifesiu (qulkunn) Suar 1 ads 12an 08.30 u. FamfumslimiuewussIurIRaINE M TAVLE
Tudeides i Asite 1diou wazun 1udy vinstuiinam dFunednvy wazdudsimindiuau 50 i

NNNYaTIU 6 ASY LAl ©1g 1, 45, 90, 135, 180 uay 225 Tu

4. NFAATIZANGEDA
hnsseuifisuinnineiedsnviniiiaduniglussuunisifeadeanuiiony 1, 45, 90, 135, 180 uay

225 Ju lagld One-way repeated measure ANOVA 91nHUNAGDUAINLANANUDILUNMINILNLTUAE Bonferroni
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method N5eAUNBEAYNI9ERR 0.05 WBNIINUUNINITUTBULTNBUANLRE BUIMUNTENTNTEUUNITLA B9

(luvemsunInuuunauLasiuuUedviey) luusazyioelagldis Independent-samples t-test

3U7 3 (A) dnwaszvanaunInnuunay, (8) ownsiliusedniufevain, (C) anmusnsunIniuudmdsuauuuie
144, (D) vevvaiimusounazUaviuimeuiudindliddnudrluluteiudsnvinlund, (B) Audiaves

vazluteslaldadususzunetin

5. 938555un157398 ludnd

n153deassillanfdunisvenazeugnlidniunsideludninaaes avilueugnlddnd Ul-10125-

9

o

2565 wagldvoaudialiniunisifesaslddaiifonumaineimans unive1desuigmesys ID# IACUC PBRU
230166003

NaN1578

K a < o ' o i 4
ﬂﬁitﬁﬂﬂLL's'iSﬁﬂ‘t’ﬂﬂ'\iL’\]iiUu‘UENEN‘U'm?J'JﬂEl'IEJ‘ 1-225 9u TulamaunIALUUNANLASLUUEWAY

N3NNI wud ansadnlrinisnaniusdslinvindeusuussIuYIRla gndendiiauinisauiinesnun

1<

Jugndenniglu 24 F7lus ndsnmiswauiug luiud 10 ndanisiindigndeniinisaiyvesvmduasiiuliegig

U 9

Farouluuil 15 uazlufudl 15 Smumsiedawesluvmih mstauddululasannsaimuidugndsnua
(Froglet) lufuil 27 mdsmaianndugnden) dnvaziisudnfodumnsaasll fvunmugnanifeiuszina
1 wufies diniade 50 i ogsevine 0.12-0.28 n¥u Senadewintu 0.20 n¥u SdnuwaradefuiufiuTousioun
Enndn druianauuy diadouteduten Amisdiniaduasdaneduianag ouniad uuuesdi

Tngusiazdadianenindddnvasianizdd (GUN 4 A, B) Tusseedldtlianunsassunald dsanvaneny 45 Jusud

U

admdasdunseaeiiuuuresduazuAgadiinandilidaa dnvusiauiiiiaingndslnmiasses 1 Ju

o o v '

a¥nanuannsalunIsnasifiuInduvlvigumdoudiwinvinsseeldadigiunanuinnitgndwinuinssey

o

w wenntuateninduiniageuiivdsdinssngiiiulasuwendiduarsvesiiaddild Ssunineny 90-225

1
=
A

—_

o @ £% o

u fdnvauzadeiudwinuineny 45 Tu audildussenedediu ddiuanafesuindinlauardveyndindesdu
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' v
a 1 1

Meiutniu (Teyarnmadeddulensuninwuudivien) uenanuu aunsaduuninalasgdaiaulaeiwes

a P v A

fiypdmdesduilaudaninlaganiziiony 225 Ju dvesimdaduduinasundes dnunadeddwidiunaunid

q

L

dvpsfmnduithmasuing Ui 40 luvasignuuzanuuwnnmamanadssliaunsaduunldnnnadse
ABUNIALUUNAY

MBI 2 wuu wud gndsunvanreuaussios Il TnewiunssuRuandaduemsvdnilit (U 5)
nsfnwimsasydulaseniesiiony 1, 45, 90, 135, 180 uag 225 Fu lun1aidssensuninuuunaumunisasyduls
Tmﬁamﬁajwﬁ"qifmﬁﬂegﬁas 50 &2 Idnawinifu 0.20, 0.64, 1,57, 2.70, 384 waz 5.04 N3N MudFU (397 1 uaz 3UT

o w

6-8) UmiinMiiuduvessiary ey lunsnaseufe i uiluandsee iltedAyn1eada (p<0.001)

UM 4 BanvefiideslutensunInuuudivass (Square cement pond) (A, B) 81y 1 34, (C) 81 225 Fu

U

1 o

NN LATBMINEANIEIAARARILAUENIMANNIABYAUULYDIET LATBMLNEANIENEDILAAIAFNENA

wazvBsUsIngliiuiaaeana tnawes (Male) figpdndaaundy

s

mgszuumsiiesimuauladeomsviafesiu Usunalivindu unasiunvesdninaassunainweuniiug

q

WeniuuaruIuadeeglueimuinuieiiu lngdausdaiundiuiuiuinisdes Msidssianouniniuy

Awdoulfdminiedewintu 020, 4.15, 10.84, 18.95, 23.66 uaw 24.65 n¥u MU flang 1, 45, 90, 135, 180 uaz

o

225 U (599 1 uag JUN 6-8) Tanuwaensmuanin1snsayiulnnd188nusaed (S-shaped) Uminiiiudy

o w a

vousazyeglunimaseuiediuil (uvswuudndoy) unndsed el dfeddynieadd (p<0.001) uaziile

o

WIBUWIBUTENINTZUUN TR BINE0 WU N19LE8IUDABUNSALUUARA i N13LR3 A ulaNANIINISIA B9UD
ABUNIALUUNANTI®NY 45, 90, 135, 180 war 225 1u ag1aiidedAgyn1eadia (p<0.001) Asuandlun1s1ei 2

Inadladesluiduszezim 225 u wuiinfdmindaunnfignuesnisideavsnsuninuuunaude 6.99 niu dusa

o v A

iuwindesniaade 2.75 nu Tuvaeiinisideavsnsuninuuudmheunudinidummindunniigamiaiu 32.78 ¥y

dwsniumiindesngafe 16.27 niu
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'
=

3U7 5 SavnviaiideslutansunIawuudivien gndsuinvinneuauesnesimsililaeiunissuiulain

Faduemnsudnili

M19199 1 dmiiniedevesdalinuineiy 1, 45, 90, 135, 180 uay 225 u nnsidedlutansunInLuunay

LLazLLUUﬁIma‘EIM
Treatment
m&g@uﬂ‘éq UapaunInkuuNay (ﬁ’]%ﬂ}ﬂLQ?ﬂlﬂiSD) UoReunInuuuAvasy (13'mﬁfﬂl,a§a¢SD)
91y 1 u 0.200.04" 0.200.03"
91y 45 U 0.64+0.16° 4.15+1.33°
918 90 Ju 1.57+0.25¢ 10.84+1.77°
918 135 Ju 2.70+0.37° 18.95+2.11°
91y 180 Tu 3.84+0.72° 23.66+4.58"
918 225 U 5.04+1.00° 20.65+4.22°

o

newme: snwsiaeiuuulminiadevewsazdnerglunisifesssuuineriuandaminiiiuduegwilved Ay

779808 (p<0.001: One-way repeated measure ANOVA)

M13199 2 KAdATIETANAesmITNIRREgNaIUINYIReY 1, 45, 90, 135, 180 Way 225 Fu Mmes

Independent-samples t-test ¥#IWN1TEElUUDABUNIALUUNALLAZ UDADUNTALUUALMAE

918gNd1 Uspinnuiies t p-value
21g 19U LUUNAU - LLUU%LW%EJM 0.00 1.00
019 45 Yu wuUnas - WUUAmasy -32.16 <0.001*
918 90 Yu wuUnaY - WUUAmasy -63.36 <0.001*
018 135 Ju wuUnas - WUUAmasy -92.90 <0.001*
919 180 Ju wuUnaY - WUUAmasy -52.31 <0.001*
019 225 Ju wuUnas - WUUAmasy -55.39 <0.001*

NBWR: *= wansnseewiliudAtyn19adia (p<0.001)
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T
1
a15 . . 5.04
P 1.57 ’ - - —i
0.2 4 - = - =
1 45 90 135 180 225
Age (days)

uoadaunsaluunay

Uoaoun3anuudIinasy

== of) == Circular concrete

pond

Square concrete

pond

gv8383UNYINDNY 1, 45, 90, 135, 180 Uag 225 Tu 3MNN19iaesluUonUNIALUUNANLAYILUY

U 7 (A) Benvandiia sslutsreunimuuunay (Circular cement pond) 818 131, (O) 45 34, (E) 90 fu

uaz (B) BaUnviafidedluvanaunInuuuUsdmvisueny 1 Ju, (D) 45 Ju wag (F) 90 u
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Uonounsaliuunauy UomOUNSANUVAINASY

L

U 8 (A) nwdsunnundiassluteneuniauuunaneny 135 3u, (O) 180 Yy, () 225 Tu,

(B) ?ﬁmﬂﬁumﬁlﬁy&ﬂuﬂaﬂauﬂ‘%mLLUUﬁa?imgaumq 135 Fu, (D) 180 Tu wag (F) 225 U
n1saAuTIENa

dsnmadudaiasiiuihazifiuuniziinevesdaivdadidoutnsdiin Neilwszdsnvinlddindulvg)
aglinu Ineduufienauiugiamzdugguuvinduy nmsdnwfcuamnesdesdudadvleiiiudnuusves

nsAnyvaunsadunalading enfiviu waAnssunisduiug (Altig and Rowley, 2014) suganans (Nonsrirach and

o

Lauprasert, 2019) wagdug1uine (Loajumpon et al., 2012) Wudu

«

aa v

Wunieu (2554) uazd3dns uazane (2555) Uszaunadiialunisimzeyuiadauinaialuaniuiinizides

'
=

deuuuusssund Wudeaearuinaldseauniivinmangliiasyisvezandanviaudivaes Augsssuyd

U

a a =

Duwwmnwmiislumsthedesiuldlidadvsdalgyiug nsasienuilivsuidinensaigivislussesgnd

v
a Ya v

Wudeswdudiewaunlidaistadimizideduanmdouwuusssumals n1sdnwasalliduldanniuniswmun

\ N ' = Y U a & = 9 Yoo a1 o |
DYNADLUDIANLATEYZNDIDTY 1 TU AUNTEVUIYLTUBIUINVINDIY 225 U Im&‘l‘ﬁa’a‘mmLLazmmmu’ﬂﬂqms
TRl et msdesiluderounse (Uouuunauwazwuudnasy) wazlivandusimsiadudidond

wseTanmaeieluriesiuuazadidlaie

'
=

andenfidsuaiaydugndsluiui 27 dumsaansly dvmwinisveswmiiuasvas Wmindeglugieszning

0.12-0.28 N5 (dugs 50 ¢17) Hanwauzauilaussenslunanimeaes Ralsduinaduiasdiaeduiniagounin
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v
ya o A

o

f1uuY (Dorsal) ¥99a167 Tneumaziiiateniatdanwusanizdi Ba38dnssAusIanwueulyinIinaunausy

U

'
v (Y =

535UMIANAaTENT19H N A LA FasvuIafIvedgnd antendas Metamorphosis i auysal @ slalauantn
(uAANHERNTIRUUTENN 1 wufnes) wesdldusinuien summé’hsuaﬁQﬂ5ammsaﬂn%5wﬁmmmsﬁgﬂ
SsUnvaivlusssurddniesdudaismnuuasivuaneldiuauldde fafu omsmdnilivsesifuly
nsfnwiadsilfiovmn felowamiinemnzuasiadeuiidiliduldie dafvdadlisunisiinsaniniuumeds
o sssaAfimidluiiesiulumsussgndunlfiduonsdnidainangiyguazesdauivesyusy Tnows
uazae (2564) Idnwiavesonsiinsaufioandunurionindssagndnslunsedaunmuiinislionms

=

d1sagusuduuanivmdneiegeaadennuuand1aneads (p<0.05) nsliemsidasiuduununsuazimin

wenntuvandugnlfifuundadusiulunisiesunnsendguu Deori et al, 2019) mufivainmlddreluriosdiu

sadunsl¥dnuiaiiduemslunsdedsnnmedaluiadeniiiiauls

n1siiesluanininds (Captive condition) awnsavilduasUszaunadialununatevinlussozgnden o1
L% 1 Osteopilus pulchrilineatus (Diaz et al., 2014), Lithobates areolatus (Stiles et al., 2016), Pelophylax
perezi and P. shgipericus (Michaels and Forsater, 2017), Melanophryniscus klappenbachi (Behr and Rédder,
2018), Hyalinobatrachium valerioi (Redbond et al., 2019) wenaniu nsidesluannindaidannsaussau
nadnSaluszergnnunatevilauiu 1w Platymantis vitianus (Narayan et al., 2009), Hyperolius pickersgilli

(Plessis et al., 2022) wag Polypedates otilophus (Galunder and Rédder, 2018) n51a seluvomounsmiu

&

sUuvunilswesmaideduanimnsdssindudousuusssumnadnldtunsdedn i dudniasugia wudaign
(Oti and Nwani, 2007) Ua1ila Tilapia niloticus (Laghari et al., 2011) AU (‘Vlmq'u wazAne 2554) Yailua
(@919 wazAng, 2564) Ynsia (Uqva uazAy 2562) Yun (Tadnin uavdiua, 2563) uasdanda (Ju3ns was
auns, 2564) unsdvasdstnmatumnilfandunafiudemiednlifudiiaulatinissmheussmziss
ilenseyine

nsfinwadsfidumstaunmadssdsnulutonsunia 2 Uuuy ndmdeanismeassii 1 umaides
SsurnualuanimysnsuninuuunauvuadusuguEnans 120 wuduns fnugasiniu 80 lwudiuns ganns
naaosit 2 WunsidesdsnnmaluanimuenoundauuuAnBsunuan e xgs Wiy 5xbx1 1Wng Taessruy

leFuniseanwuulitdiredanisinluldasdesinuensns dnsldausiudunsieadulnduiilsdvesdsinuin wazd

' v :
= v a o a =

WranTenguiAguaUULiaSh¥1IANTY Uaidees 2 wuuiitefdesasiinneiu nsidesdalnvinlugninye
a 3 o & A °o o Aad do o &4 v oadhy o v g v =
AounsakuunauunsUsendaiulimansdmsuinensnsidnundnie Fetentlagniluusuld lunsdvenis
deslanlwmawiluteasunIauuunaulaeiynny wazemz (2564) fIdeldlianuiudefivenisideduieneunin
Fvinsivduiularlvafiud ukazanaslddie n1svanisluvensunindanisladieniinisidsawuy
au 9 uazanunsamuauiedeluversuninld nsdesguuuuiiduludnuuimmisdunsmnziugualluasgiaing

I3 1 o w A

dmsufiFusuiaides og1slsfinig ddodoadosiiuidsfidoudssiin gnmsmanosd 2 Wunisdosdsunan
Tuanmdereuninuuudvasuidedfotanwlndifesiusssuud fuiithinnni uidesesfedfodiiuilunisadng
Aon wagn1sdesiudngsssumfililiasainwiiussuuiuuvenay FamnuanisAnulallunnenafunisiaes
Tuvsreuninuuunashasnidusudeniiini msfinwiededijssnduiimaaigdolndundn Inelildfinsu
fsasnssendosaniifositanisdusassenannisdssenouniauuudivasugaildduinmseiinuiniis
oslsfiniy Mavsnidianin 4 aansassylddudieduannimaaes i 2 ssuuudastiisnsnissenasaos
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