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Abstract

The objective of this study was to investigate the use of golden banana flour to substitute
wheat flour in soft bread. The substitution of wheat flour with golden banana flour at 0 (control), 25,
50 and 75 percent by weight of whole flour on soft bread production was further carried out.
Results found that optimal of using golden banana flour to substitute wheat flour in soft bread was
25 percent. This substitution level resulted in higher sensory score in term of odor, flavor, and
general acceptability, than the substitution level at 50 and 75 percent (P < 0.05), but it was not
different from control group (P > 0.05). It also had highest texture preference scores than substitutes
at other levels (P < 0.05). However, its preference score for color was not different from other groups
(P > 0.05). The value of lightness, bread volume decreased when the proportion of golden banana
flour substituted to wheat flour was increased. However, the value of redness and shear force was
in vice versa. Almost chemical properties such moisture, fat lipid ash and carbohydrate were not
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significant different among all treatment ratios (P > 0.05). However, a fiber property was increased,;
when, the proportion of golden banana flour substituted to wheat flour was increased. Consumer test
was conducted with 30 consumers and the majority of the tested consumers (75%) accepted soft
bread substituted with 25% of golden banana flour.

Keywords : Golden Banana, Banana Flour, Fibber, Soft Bread
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anureUiuLdodutaanas AazuuuaInMIUssiiunmuamnssramdudiavessandaeiinnismadey
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3.3 Wan1snszAuaNUANInIen T wvaNand i vundanu

yuntvmuiliudeanddudaanuaing () undign uazannnituutaniuiinauuutsand
meutlanaelafiseiudesay 25, 50 way 75 otsfivedAgyN9ada (P < 0.05) TnensiiuySinaudangasly
Tudnduiiinturedssaliaauainwesuaivnivanas susiwniuilfudanddudaduns @)
itgn wagdnivundenuiinaunuutsanddeutandeluiiseduiosas 75 odnildeddymeain
(P < 0.05) udliuanafunisaunuiissiuiosas 25 wag 50 (P > 0.05) lasmaiinuIaudndel
Tudndaufisnniu wdsmaliedunswesuailvnmiuduiu sustvnuiflfutsandduiidivies (0%
mﬂﬁq@LLazmﬂﬂﬁwumﬁqmmﬂ'mLmuLLi’JamﬁﬁwLLﬂaﬂﬁaalﬂJﬁizﬁU%faaaz 25,50 wag 75 agaildudAgy
maadd (P < 0.05) lnsmafintiinautindeldludnduiinniuasdmaliiddomenuutivmiuanas
iAot aenndesivanidfores Khun Phra Rak and Khaocharoen (2009) dsnudn msldutinaagldnauny
wilandlundnsusianinaundlusfinaiifiatu dwaldmanuaiswesdnfusianas uiadmdeaduly
Tuiemnanssiudn fadoradunsslundnsusianinaundiddduainnd deldudandelidiean
ANUNYRIEINaINIAala

guuthvmuiimaunmuthanameutindelifissduiosay 75 fausdmnniian uaznnnivustoniu
Fnaunuuilsanamoudindeldfisysudosas 0, 25 way 50 otsfitedAgyneada (P < 0.05) Tnensiiiy
Uinaudsndelvludnduiinnturvdsaliadeddussinmnty sedouuivnuifliudsandduden
wssintosfian aenndeafusu3duuss Khun Phra Rak and Khaocharoen (2009) fiwuin msldutisndagla
nounuutsandlundnfarianinaundluinaifisiy dewelfrusnuessdndasifuiu uandiiu
Mmaduusinautiindeltuntu ilidesusitanuudanntu uivihoustiomuildutanidutugld

o

wniigakazannivundanuivauwnuuteandsmewdndigliniseauiosas 25, 50 way 75 agiitdudAny
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1998) HansiiAseinaaTEMIINMENNEILE usadn warn1stuy uanafennsed 2

A151991 1 AZHUUAIUTIU (AZWULLAY 9) vasnAnduaivuutsnuinawnuntdeadsnie
wdanaeluluseaudesas 0, 25, 50 waz 75 (mean + SD, N = 30)

uilandaela AnvazAnNIUTEA MU
soutland (Sovay) a nau AR \odurta ANUYRUINYSIU
0:100 7.60 + 1.16° 7.23 £ 1.16° 6.83 + 1.44° 6.57 + 1.35° 7.07 £ 1.11°
25:75 7.07 + 117 7.03 + 1.17* 7.00 + 1.61° 7.20 + 1.24° 7.37 £ 1.12°
50 : 50 6.63 + 1.18° 6.63 + 1.18° 5.87 + 1.25" 573 + 1.28° 6.20 + 1.34°
75:25 6.53 + 1.22° 6.80 + 1.22° 553 + 1.63" 5.80 + 1.51° 6.23 + 1.35°
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M19197 2 AanwaEInIen nvaIkaadugivun v unnawnundsandateutangogly

Tuszaudawas 0, 25, 50 wag 75 (mean + SD)

wlendaely AMNIMTIMENIMGUE usesin nsum
souteand (Sovay) L* a* b* (fhdu) (wURALLAT)
0:100 76.58 + 1.13° 3.22 + 1.09° 31.90 + 1.08° 38.68 + 1.71° 8.39 + 0.22°
25:75 66.70 + 0.86" 3.92 + 0.15% 21.27 + 0.54° 46.22 + 0.63° 5.29 + 0.04°
50 : 50 55.74 + 1.34" 3.75 + 0.25% 12.40 + 0.30° 61.64 + 1.86" 3.67 + 0.02°
75:25 55.34 + 1.25° 4.32 + 0.29° 12.32 + 0.89° 65.24 + 0.37° 2.98 + 0.18°

nuewme : Anadeniiumedisnusinsiululunalenuuanisiunssduauteiusosay 95

A1 L* = lightness (100 = light, 0 = dark)

A1 b* = + show yellowness, - show blueness

A1 a* = + show redness, - show greenness

Al 1 dnwauzdsnguaskandausivuadanuinaunundeanddteudandqely
Tuszauiawsaz 0 (n), 25 (V), 50 (A) waz 75 ()

3.4 wan1snszvnuaNUAnIualivewanfusivunlvanu
guatlomuildusanagunaruntonuinaunuudsaamentandislifiseiudosas 25, 50 uaz

75 danudu ludiu Wshu wh wazarslulawse egluvunddudSunauiunnssiuessldfidedAynieata

(P > 0.05) Fsasuleriudesndrglunlalulundnduaivuntamiuliiinaseusinauaiuin ludu Tsiu 1 wae

Aslulanse wivundamuimawnuulaandmeudaindigluissiviesay 75 dusinaduleunnian wag

gandmnyan1snaaeseg ldWgvnieadn (P < 0.05) dufivgiui Wunszulindrelifiviunaduly

gandhudeand Wevsinawdandglunduasluienaunuuteandlundndagivundomnuiuiivinuinu

Juibvindadnndvsinandulodudunudsinaundindelinguady nansinsgiguaudinaad wans

HINNTIN 3

M15197 3 Aaudnwazniwalivawmdndadivuntannunnaunuudsaddlsudandosly

Tuszaudawas 0, 25, 50 wag 75 (mean + SD)

wllandnely AandRfuLAdl

soutlsand Ay st ule TUshiu 1N Aslulainsn
(oway) (%) (%) (%) (%) (%) (%)
0:100 22.43 +9.34 0.73 +£0.73 1.41 + 0.18° 7.36 + 0.49 1.58 + 0.11 66.41 + 9.21
25:75 23.48 + 0.22 0.67 + 0.34 3.48 + 0.19° 7.34 +0.47 1.63 +0.10 57.63 + 0.33
50: 50 29.26 + 0.74 0.82 +0.19 5.57 + 0.35° 7.48 + 0.59 1.76 + 0.12 60.91 + 0.40
75:25 29.60 + 1.35 0.60 + 0.99 7.36 + 0.49° 7.44 + 0.44 1.69 + 0.02 53.32 + 2.57
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(Sukrot, 2012)
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nau 7.0 £ 7.3[U1unang - 1N
(0) (0) (0) (3) (7) | (20 (33) (27) | (10)
- 0 0 0 1 3 7 7 11 1 .
AV 6.9 + 7.1|uUdy - U1unag
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& o o 0 0 0 0 3 4 9 11 3
VUaduNd 7.2 + 7.4[U1UNa19 - 11N
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AMUBDU 0 0 0 0 1 5 12 8 il
7.3 £ 7.5[U1unane - un
Tnesan ) (0) () (0) @) | an | ©o) | @n | 13
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Abstract

Explorations of fish fauna in the Nan River basin in Nan province including 9 Rivers namely
Nan River, Wa River, Kon River, Pua River, Yao River, Yang River, Samun River, Sa River and Hang River,
were carried out from 111 stations during 2003 to 2018. They were found five orders, six families, nine
genera and twelve species of alien species. The nine species; Cirrhinus cirrhosus, Cyprinus carpio,
Cyprinus rubrofuscus, Pterygoplichthys disjunctivus, Pterygoplichthys pardalis, Clarias ¢ariepinus,
Gambusia affinis, Poecilia reticulata and Oreochromis niloticus were imported, and three species;
Leptobarbus rubripinna, Oreochromis hybrid (red tilapia) and Channa micropeltes were introduced
from other regions of Thailand. The ten species; Cyprinus carpio, Cyprinus rubrofuscus, Pterygoplichthys
disjunctivus, Pterygoplichthys pardalis, Clarias gariepinus, Gambusia affinis, Poecilia reticulata,
Oreochromis niloticus, Oreochromis hybrid and Channa micropeltes were invasive alien species, and

two species; Cirrhinus cirrhosus and Leptobarbus rubripinna were non-invasive alien species.
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According to the exploration, Oreochromis niloticus distributed in all rivers, followed by Clarias
gariepinus and Cyprinus rubrofuscus in 7 and 5 rivers, respectively. The factors of finding the alien
species in Nan River basin were caused by deliberately releasing and escaping from the rearing pond.
The impact of alien fishes to native fishes and environment of Nan River basin in Nan province might
be not clear in the long term, but from the explorations that could collect larvae and juveniles of all
alien fishes, showing that all of them could propagate in the rivers. Thus, if these fishes have more
population and they are not controlled or removed from the rivers, they will threaten native fishes
and the environment of the River in Nan province in the future.

Keywords : alien fish species, invasive alien species, non-invasive alien species, Nan province
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3. nansAneLazaAUsena

mnmsdnasiavaluuitinuasushiavesiiniy 8 auluwadoiniiu sewing ne.
2506 Fa WA, 2561 wuaAuRnsnsEeRUSegs LU 5 Sudy 6 29 9 ana uaz 12 vila (N59dl 1)
Tnoiduasinaduiitidsansassmadau 9 via W varadunding Ualu 2 vie Yainainae
2 4l Yangninanieuainnéng Uanfiugs Uarmmaungs wazUania uazvaniaduiivunanwagiimansdu
vossznalvedu 3 ia Iiud vandh dafufisuasuansla andnsduiimuimaadidndulssnnin
wugisulszangnauiisiuag 10 vie Wud vatlu 2 ¥ile Yargnina Uainainsiz 2 wiia Uanfugs
Yamnaungs Yanila UandaunswazUanvela wasiduriaiugisfuussialignsiudnny 2 via léun
Uanaduniinauaztandh anmsdisanuiandafimansgneiusldnnuii sesasnfe Yarmnme
wulu 7 wsith way vanlu wulu 5 wsid (11919 1) Taedansineiiudie 12 e 6

Janadunsina (Cirhinus cirrhosus) (il 2.1) wudrdinsnszaneiugegiansluuitne
SanoviTaniiniu ?jqLﬁsmﬂﬂquﬂaaﬂmmﬂﬂaLgmﬂaﬂuqaﬁmmﬂ Femsvganiiniiassudnunei
Junsiinluiuendusssumauuuliidsla (Termvidchakomn et al., 2003) wara1nn1sasIadelanuin
vaiiadnauiugdiluiihem Jehlilinsuimenssnuiifnadouaniuazdniwiosiu vawiad
ﬁgﬂﬁwﬁ’wlmﬁymiwma 9 Ui:LVlﬂIW%‘UL@L‘Tjaimaﬁﬁfmqﬂi:mﬁlﬁamsmwL?ﬁym (Kottelat, 2001;
Vidthayanon, 2005) wieedlsinulaifisenuinasisbinansenudoanminadouuazUanieadu fei
Femaivamnadundinadulaisiulssamlisngu

Uanlu $1uau 2 ¥iln WA Yanlu Cyprinus carpio (nwit 2.2) fadswadudnesuns wuiraniini
ﬁmsﬂszmaﬁuﬁ:"luuﬁﬁmauuasLLa,hfﬁmaua'NG?ﬁLwiéwmalmﬁmuﬁqé’wmaﬁmm duanlu Cyprinus
rubrofuscus (il 2.3) Taddaduaiiu wuidnsnszneduslu 5 with W wibhd wiben widh
Tumsinovaine wiirasu uazusithums anmgiiwudarlusis 2 sdathiAnnnuamgreensnanueidesan
Tugguimanuarnisudestmasuthlnenss nnmsdanauinainulani 2 sledendoey wuinises
whbhazgninezinnniuinaduiilifivaeisdendoey uenanddmuinsnaiivalluedvey awwuh
fuafesiuenderesninuinmdudie Mnnginssuveslarsiniasveuyadeiuiienionms awnsa
ﬁulsu'ﬂawﬁﬂﬁluLﬁuawmmaz%’ula'ﬂm%ﬁmﬁuaaﬂmﬂU%Lamﬁawﬁaaglﬁ (Wellcome & Vidthayanon, 2003)
FaduannginssudandFedelivalusgluvssianinsuiigaveddandneiianils (Lowe et al, 2000)
venIninnisdsaiansafununieswatlunnadnldie da matualui 2 sdatannse
wanuge Tl
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M19197 1 Uydisevavandeuniinisnssarewugluguuninluwadinuiu

Wil

Order/Family/Scientific name Foanstay
Na Ko Pu Ya Yg Wa Sm Sa Ha

Order Cypriniformes

Family Cyprinidae
Cirrhinus cirrhosus (Bloch, 1795) Jaruadumnsine v
Cyprinus carpio Linnaeus, 1758 dalu V4 V4
Cyprinus rubrofuscus Lacepéede, 1803 dalu S / < / Ve
Leptobarbus rubripinna (Fowler, 1937) Jat v

Order Siluriformes
Family Loricariidae
Pterygoplichthys disjunctivus (Weber, 1991) Uainansiy, dawnduia V4
Pterygoplichthys pardalis (Castelnau, 1855) Uainawnsiy, vawnduia
Family Clariidae
Clarias gariepinus (Burchell, 1822) Yamnna, Yawonénd v v  V VS S/
Order Cyprinodontiformes

Family Poeciliidae

Gambusia affinis (Baird & Girard, 1853) Uaniugs Ve Vs
Poecilia reticulata Peters, 1859 Uaﬁ‘mduﬂgﬂ v Ve S /
Order Cichliformes
Family Cichlidae
Oreochromis niloticus (Linnaeus, 1758) Uanila v v v v v v /S /S
Oreochromis hybrid (Red tilapia) Yanviudiu v v

Order Anabantiformes
Family Channidae
Channa micropeltes (Cuvier, 1831) Uanweln v /

Mewe : Na = udiniy, Ko = udinew, Pu = withds, Ya = e, Yg = wiiingns, Wa = ushindn, Sm = withayy,

Sa = Wit181 Lag Ha = waliung

Uantn (Leptobarbus rubripinna) (n il 2.9) LﬂuﬁawsmﬁuﬁmmﬂLﬁumgﬁmam%@ﬁmamﬁmmlm
Snafiavdsdinuindimanszneiusodlundiniuuinududd sunegifies uasduBsuds sunedes
aginuuadadluusithig feanmangresnainvene-uhiuuardmesmeivsas amiine1ds
walulasvusnad i tiu Safnandwhaminlud wa. 2509 thluusihunlfigerudnnisiene-ul
wuguarthegenaiiauliannsadesiunisaunieonainveld sluifagtunuiivnivssaansady
Uanthluusldnuléiaemnadnuasyarmnalug fauandiifuinaidhivgaesninannsonausiug
il wieghlsimudilifinsdnuimansenuseanminedeunasUaviesiu Sedilinay
fanansenuiitany uwallofinnsaniiemsfivartnfu wuinfufindundn (Kottelat, 2001) fatudsanndn
Uantiduansduiilisnau udedlsfinunsiimsfnuvaiadesnaieddnads mszidosmnua
dlelafiuiiasdivunelng Feo1aarlusuniuviedulduantiosdiuls

Yanansng 9w 2 e LauA Pterygoplichthys disjunctivus (il 2.5) nnsdsaanuIa
mﬁmﬁmzmUﬂ’uﬁ:agﬂulm&wmuu%nmmﬂLL@jﬁwayuLLasLmﬁwagu dwudnallafe Pterygoplichthys pardalis
(il 2.6) wuhnszneiuslushinhumiedeudsdd suaeumily veninilunisdmadsaunsoi
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Punulawadnuesasi 2 wlisldie fuiu maduananeit 2 sdadansonaniugndliluushi
ity nisfiwudansis 2 wliadegluguiniulumedminiiu eandidssmmenmiuydesasuin
wuussla (Termvidchakomn et al., 2003) L‘WiwLﬁaUm‘Uﬁmﬁﬁmmmimgsﬁuﬁ]3ﬁgﬂi'wwﬁwmﬂ7i1ﬁﬁwizaqﬁ
‘UEN&EL?:EN Uisﬂauff‘uL'fJmJa'1ﬁﬁummim'ﬂﬁﬂﬁr;;ﬁl,?ﬁumﬂmmwmﬁﬂmﬂéaﬂaumjﬁﬂ uenandivaia 2 wiin
fiauanunsatunisuiuddhdvanmwndedlnildidueded fingAnssuivemnsldon wlusliuazanuan
199U LLazLﬁaﬂmﬁ‘umﬂmmsﬁummmLLEJﬂLma'amﬁaLLaza'1mimawmﬁaa?{ulﬁl,ﬁauﬁwm ﬁqﬁuﬁagﬂﬁm
IﬁLfJuUaWiﬂﬂauﬂisLﬂmﬂim (Inland Fisheries Research and Development Division, 2010; Chaichana
et al, 2013) wsegndlsfimumansenuvasuanis 2 siadluguinhulumedmiaduiudilidaauin o1
WNMINTEERugieglusdia waztanvipsduluuInmiinuania 2 mﬁﬂﬁmﬁaasgé'fﬂﬁm'lwmﬂwmﬂ
quanasanuasliai 2 siialiaunsonssneiusiasvserananeentuldauliaunsnaimansyny
JEER TRy

Jannmuna vide Yargndng wievaigniadie (Clarias gariepinus) (nwil 2.7) wuiwanvdail
nszaetugegluusiiniou withnou whirth withen wdthers widhi wdthayu waswsithea 9angiuy
nsnszaneiug i lidiuldiuagnnaiinisnssanetugifeuiiuiuiivesquiuruluwe o tanu
wonaniianvieiideanunsaofeldnuinaiitnsumilrados q Wauiwinaiidnssuamhlnauss T
wansliiutannuanunsalunsusuilimdntuwaiendouuunng 9 loidueeed wagainnisdrsiadeananse
ususwsegsanmundnld wandiiduivaeisdaunsonauiusnddeluiiildduty auwmiing
Tawdadfinmanssneiuglini immzauisuiasieiudesiiiovaniyy anasiened uay
vndAnIInmsaneenanyaidedduggiinain nnsdunadmuiiuinalaiifivaignineeidvo
sgwulaviesiutfosunn mszidesannnginssuvesUamamaduvanaunde Tnsanunsaumdendvue
Ve UDFLULDY ﬁu?jﬂdﬂwaﬂiwwiaﬂmﬁaa?iuasiw;mm (Termvidchakorn et al., 2003; Welcomme &
Vidthayanon, 2003) fetiutanwintdadadulasidulssaniniiu uasdndudosinavidoniunulali
‘Um@ﬂmﬂﬁﬁi’ﬂmuﬂizﬂmﬂﬂumjﬁ%ﬁwﬁu

Uanfugs (Gambusia affinis) (Wil 2.8) W‘Uﬁ’lﬁmiﬂi%mHﬁuﬁagﬂmmﬁﬂﬁ’mua%LLﬁﬁWﬂ? du
Uamsungs (Poecilia reticulata) (1wt 2.9) Wuiﬂﬁmiﬂismaﬁué:ag”lumjﬁwmu wshinth wsithens uae
wshivh asinuuania 2 eiedluduiniluee o Lﬁﬂmﬂmmﬁaamﬂumim‘uqul,l,azﬁﬁﬂqﬂﬁw
Tuunaaisssuni Jdldudosuania 2 liadaduwiiinenss mnmsdaunawuiants 2 siaderdesudu
Hursogmusnonisuleiifinssuaiiluados q uaslamietumuiiuionh wessmuianiadiiu
pnavesaawiBevansvin iy Uanszguiln Yandeu iudu uennilumsdisndeunsafunva
gnuavesvaia 2 sdialdfusuauann uieghdlsfnuslevinnisdansluteoyuiagnuan wuiaifugs
wazUamsungaanansafugnuariseuvesaluveld dfudadululdiants 2 slinfifannsofugnua
fosouvaaaiosiufiordveglumsiinldivuiu Sadinsmenuiafugsiuansofuliuasvartoseauld
(Welcomme & Vidthayanon, 2003) fafutaAugadsgninlidulariiulssngnsuiiandnaianis
yadlan (Lowe et al., 2000) a'auﬂmmwﬂqqﬁ?ul,ﬁaﬁmsmﬁwqﬁﬂiimﬁ'é’ﬁLﬂmiﬁ fanansadalduuansieiu
Uszmgnaulaiguriu

v
1o a o °

Uanila (Oreochromis niloticus) (A 2.10) wuhinisnszareiugegnnusiiniviinisd1sin FELS
Tughafutheng q dae Sefulaiuldivaniedinnsaeiudduiuiivosduinihuluesdm i
wonnifmuindandaedelausnaiitnssuailnades 4 Auresuindulaau ffmihvieamsetun
fuonin uazmnmsdsadmuiamiaioongnifusuunnluuitising 9 warogusuufutaiiosdu
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I ustha tusandidiuianialdlsuilidfuanmnedenuaravioduluwitsing q ludmiau
I¢ogsauysal nmsdunanginssuveaialuteidissmuin Umlaaunsaiugnuaiogouvesuarsia
Julé uazdingAnssuimmnmnvaneilndudinluwnugendld Ssaenndesiunonunsidedu 4 fsvy
TanfisanusofugnuanfesounasUansundnld uenanidsdidautenmuuasyilsiuanioadundiluan
LméaﬁUmﬁaaﬁaag (Kottelat, 2001; Welcomme & Vidthayanon, 2003) 21nWgfnIsUAINE139@1115030
Tiandafiuvasisdulssinngnsmild

Uanflaunwideuaiufin (Oreochromis hybrid [red tilapial) (nmil 2.11) Wudanssduiiunen
wagfimaniduresszmalveiinuinfinisnszaeiusoglumiiniuuinud el sunodes uay
whina vnadwuings sunedesa awminulawdailuis 2 witdh A Uawigeesnuainnsed
desuaiuiisluusiiniu udlimuhiignuafaussunadnluinudnam foradulUldbulatouns
ldsunsulaunmnuds winnnsdunalutedemuinadaunsdinginssumideutulania fio aunse
Augnuanivgauls uazniseanwnvesiaiuies PnngAnssudsnamiennsadrliantawnaiuvavinddu
Uszmgnaulalguriu

Uaweln (Channa micropeltes) (a i 2.12) Lﬁuﬂmsmﬁuﬁmmﬂmegﬁmam%?ﬁmaqﬂizmﬂm

'
o =

dnvllantlennuindnisnszareiugedluuiuniuuinamileWesuding s1uneumily way uhihan usu

N

aaas

Uhudsaun gneieddn ‘wudmawﬂmﬁﬂiamaﬁuﬁmﬁaLﬂﬁauaiﬂm LﬂuﬂmﬁgﬂﬁwﬁﬂmLgmimmmﬂizmﬁ
ongmININANAdsnideugnaiiaudade uarludagtunuitvareelaluvinudnanaiisa
uwnsiuglfiduesnad duvareelafinuluwiia Vnathulsaynduuanesleiingrooninangrafui
vwthd Fainandandudiinluvdeslusraiuih Taeifnguszasdioinudantanviniu udnanseny
fidntufe Uaselndedniduvaramie (Sukomol & Promprasert, 2007) Auvanwdiasng q lughafutin
vhethBuasUaniesiuluwihaudnmhuayn shlvidsanssnuserumanvansvesaviosiuluuion
fanam fdunnwginssumeslamglnisansadaiuiuamsiulssnngngu uazmsiinisdidnesnain
TGTIRLEEHAT

1. Girrhinus cirrhosus 267.3 mm SL 2. Cyprinus carpio 276.8 mmSL

3. Cyprinus rubrofuscus 137.8 mm SL 4. Leptobarbus rubripinna 211.4 mm SL

A 2 vllavadnduninisnszatenugluguuiiuluwadmdnuiu
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5. Pterygoplichthys disjunctivus 80.0 mm SL 6. Pteryeoplichthys pardalis 211.8 mm SL

7. Clarias gariepinus 187.2 mmSL 8. Gambusia affinis 19.8 mm SL

9. Poecilia reticulata 14.8 mm SL 10. Oreochromis niloticus 52.8 mm SL

11. Oreochromis hybrid 89.7 mm SL 12. Channa micropeltes 321.8 mm SL

awmii 2 wiavainsduiiinenssneusluguininuluedmdatiu (o)

Fedudlofirsanuaisduiinuludmiauui 12 elnfidnanssnusoaninuadonuazUaiiiosiy
vosguilumsdoriniulusssrdunuit dawela uas anna iasiinanssvusnnninvasnsiudn
8 ¥l wiluszezondndusedinsiamuuaziivteyaifiniu Fusvilidulsindameduusassiaingly
duushinhulussdmiaiuiianssnueddlsioaniminadeuuazUaiosiu ogndlsfinumsnuiliieatos
mstimssasshnazyianudnlafugumusing 4 imsiudssansenuresuaisfudifideUaiosfuuazann
wndeu uazarsuiiordaviomuauiteandiuulszsinsvesavhsiumanilviswuiliausodmg
nsgnuseUaiesiiutazanimnadenls Faazihlugnmsinuaiestiuvesimiaulviasegdnnmils
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4. &3y

mnmsdraiavaluguiinluanforinhumuasiulinsnssaetugsiuu 12 wia ne
WudasisduiithidunansisUssmadiui 9 wle Wun Yanadunsing Jarlu 2 via Yannanss
2 wiln Yagninaveuangndng Uanfugs vamnsungauazUania uazUawisduiinanuagiimansdu
vaaUszinAlned i 3 3iia lawn Yarth Yawiuniuuasdaiveln Ima‘wmhLﬁuﬂmmaﬁuﬂisanqﬂsmaﬁ’wmu
10 %iin lown Yanlu 2 vl Yargnme Yarnansie 2 wia Yanfiugs Yanmeungs Yandla Yandaunsuay
Uanweln wasdulaiadulssalilsnsudiu 2 vie Wud varadunimawazuanth dwmduaing
nswutanssiuluguiniuluaedminiiud 2 s Wud mangeeeninanvaidsuazsalaUdesasushi
lngnse

dofisandssanszmudeaninundeuuazdariosiuvesguinunlundminilussssdudy
wui1 Uanwgle wag Uaigniva inagiinansznuannnitvatdiudn 10 vdn wilusserendndudes
fnsdanauaziiudoyaiindy ielimsuinawisduudazviisiinansenuegslsroanminadenuas
Uaniesiuluguusiindunndoiniiu feniinissuilefmansznuiiiatuldluouan

5. inAnssuUsen A

YovouARManUTiatuayuMIAnyITonaonszezaan 15 D ldun drinederienside
Mawmilenauuy d1ENNUANLNTTUNMTITEULIYIR ININedemnAlulagnsyIaunNa SUYT Y0VUNTEAM
f3. nquned  AsAing eAnwenaniuminedemeluladeivaeadiuu Aldnsunfnnuuazdosiue
widwmulunside veveunszamusesmanIdaudy  §1uaednd efnseseinsuiuine domelula
smnaduL tu iBesusanuasmnlumssenufifnumeauny veveuamfihyumuwazaumnLYY
foynnaliddmananiununuieialusmeyinddmrihweustessueu uazveveulatndnymdngns
Ingmanstdin avivlszumnauisajiRnuniaaun
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Abstract

In present, beef is increasingly consumed by consumers, but they do not realize the danger
of leanness-enhancing substance or salbutamol remained in the beef. The objective of this research
was to study salbutamol residues in beef from butcher shops in Mahasarakham province. Forty
beef samples were surveyed and collected during June 16 to July 15, 2019. They were tested in
laboratory using B Smart Sci Test. The results showed that salbutamol was not detected in 39 beef
samples (97.5% of butcher shops). Therefore, it should be concluded that beef sold in Mahasarakham
province was rather safe from leanness-enhancing substance.

Keywords : Leanness-enhancing substance, Sulbutamol, beef, Mahasarakham province
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Abstract

Spondylus varians or rock scallop or thorny oyster was native bivalve in Thailand and was
used in many ways such as food in many countries but had never been raised before. It must be
taken from the wild and more catches every year, especially in the eastern part of Thailand. Because
it had the potential to develop into an economic mollusk in Thailand so this study was conducted
on the possibility of raising Spondylus varians by using 3 different levels of artificial feed as 3, 4.5 and
6 mg/l and 3 different species of algae as Chaetoceros sp., Tetraselmis sp. and Thalassiosira sp. under
experimental conditions in wet laboratory for 4 months. The experimental design was 3 x 3 factorial
in CRD. It was found that all groups had no significant difference in length and height (P > 0.05) after
4 months and had no significant difference in length and height when compared with the beginning
of the experiment. In cases of survival rate, there were no statistically significant differences. Survival
rates ranged from 83.3 to 100 percent, indicating that Spondylus varians could be raising under indoor
condition.

Keywords : Spondylus varians, artificial feed, algae, growth rate

1. Introduction

Spondylus varians or rock scallop or thorny oyster or rabbit teeth shell (local name, because
of a few prominent teeth in hinge) was native bivalve in Thailand. This species was classified in the
Spondylidae family. In 1966, there was a report about mollusk species in Thailand but there was no
record about this thorny oyster. In 2001, this family was found in the southern Gulf of Thailand
(Swennen et al., 2001). Soria et al. (2010) reported that this genus when mature, shell length was up
to 210 mm. Thorny oyster was also found in Colombia, Mexico and Gulf of California (Poutiers, 1995).
The outer shell was rough, spiny and dark color. The inner shell was white pearl. This spondylid was
used in many ways and could be cooked into a variety of food. Currently, this thorny oyster was not
cultured. It must be taken from nature and more natural catches every year, especially in the eastern
part of Thailand.

Because it has the potential to develop into an economic mollusk in Thailand and can be
exported abroad because other countries have consumed this type of oyster. In order to prevent
extinction, it must be studied in terms of culture and breeding. This research was the starting
project to study the feasibility of raising thorny oyster or rock scallop in indoor condition by used the
knowledge gained from the other researches of aquatic shelled mollusk. The artificial feed that sold

for feeding aquatic animals and algae were considered as the first choice for feeding this oyster. These
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would make raising thorny oyster in the indoor tanks were convenient and reduced the workload of
preparing algae while less used the area to prepare algae. This may be used as a prototype for the

development of culture economic shellfish.

A B
Figure 1 General morphology of thorny oyster.

A) Thorny oyster shell. B) Living thorny oyster in tank.

So the objectives of this research were to determine the growth rate and survival rate of
Spondylus varians fed with artificial feed by using 3 different levels of artificial feed as 3, 4.5 and 6
mg/l and 3 different species of algae as Chaetoceros sp., Tetraselmis sp. and Thalassiosira sp. under

experimental conditions in wet laboratory for 4 months.

2. Materials and Methods

2.1 Preparation of Spondylus varians

Spondylus varians were caught from the coast in Chonburi province, in the eastern part of
Thailand on September 2019. The lengths and heights of Spondylus varians were more than 6 cm.
After caught from the sea, they were brought to the indoor hatchery where the experiments were
conducted at Department of Fisheries, Faculty of Agriculture and Natural Resources, Rajamangala
University of Technology Tawan - ok, Chonburi, Thailand. Before the experiment, they were
acclimatized for 10 days in the plastic tanks filled with 30-32 ppt of seawater which was disinfected
with chlorine treated. Spondylus varians were fed with microalgae and artificial marine shrimp larval

feed one time a day with the aeration in the tanks all the time.

2.2 Effect of feeds on growth and survival rate of Spondylus varians

After acclimatization, Spondylus varians were divided into 9 groups with 3 replications. The
study was divided into 2 factors. Factor one was the different amounts of artificial feed by using
3 different levels of artificial feed as 3, 4.5 and 6 mg//day. Artificial feed used in this experiment was
a fine powder feed for zoea and mysis shrimp contained 51% protein, 6% fat, and 3% fiber. Factor
two was three different species of algae as Chaetoceros sp., Tetraselmis sp. and Thalassiosira sp.
Algae densities were approximately 6-30 x 10 cells/ml. Sediment suction and water change were
done every 3 days. The experimental design was 3 x 3 factorial in CRD under experimental conditions

in indoor wet laboratory for 4 months. The experimental groups were divided as shown in Table 1.
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Table 1 Experimental groups fed with different amounts of artificial feed and

different species of algae.

Experimental The amount of artificial feed

aroup (/) Species of algae
1 3 Chaetoceros sp.
2 3 Tetraselmis sp.
3 3 Thalassiosira sp.
a4 4.5 Chaetoceros sp.
5 4.5 Tetraselmis sp.
6 4.5 Thalassiosira sp.
7 6 Chaetoceros sp.
8 6 Tetraselmis sp.
9 6 Thalassiosira sp.

3. Results and Discussion

3.1 Mortality rate of Spondylus sp. during acclimatization

Spondlylus varians were caught by fisherman from the coast near Koh Sichang (Sichang Island)
in Chonburi province. It took half an hour to transport them from the island to main land and half an
hour to the hatchery without aeration (Figure 2).

After transportation, they were acclimatized for 10 days in the plastic tanks filled with 30-32
ppt of seawater with aeration all the time (Figure 3).

At the third day of acclimatization, Spondylus varians have died 25 % of total amount that

were send to the hatchery. After that mortality rate was decreased to 1-2 %.

A B

Figure 2 Transpotation of Spondylus varians from Koh Sichang to hatchery.

A) In rectangular tank. B) In round tank.
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Figure 3 Acclimatization of Spondylus varians in plastic tanks.

3.2 Growth and survival rate of Spondylus varians

After acclimatization, healthy Spondylus varians were divided into 9 groups and fed with
different amounts of artificial feed as 3, 4.5 and 6 mg/l and three different species of algae as
Chaetoceros sp., Tetraselmis sp. and Thalassiosira sp. under experimental conditions in indoor wet
laboratory for 4 months. Spondylus varians showed their growth rates as shown in Tables 2, 3 and 4.

Lengths and heights of Spondylus varians showed no enlarging in size. Lengths and heights
of all Spondylus varians at the end of the experiment were similar to the initial lengths and heights.
While their weights showed higher than the initial weights but had no statistical difference.

At the end of the trial, all experimental groups had a survival rate of 83.3-100 %, as shown in

Table 5. They showed no statistical differences.

Table 2 The average length of Spondylus varians in each month.

Initial length” Length (cm) at the end of each month
Treatment

(cm) £ SD 1 2 3 4
1 72+0.71 7.2 7.2 7.2 7.2
2 7.7 +0.40 7.7 1.7 7.7 7.7
3 76+ 1.14 7.6 7.6 7.6 7.6
4 7.0 £ 0.06 7.0 7.0 7.0 7.0
5 7.2 +0.80 7.2 7.2 7.2 7.2
6 7.0 £0.10 7.0 7.0 7.0 7.0
7 7.3 +0.30 73 7.3 73 73
8 7.8 £ 0.69 7.8 7.8 7.8 7.8
9 7.5+ 059 7.5 75 75 7.5

Y No statistical differences in initial lengths.
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Table 3 The average height of Spondylus varians in each month.

reatment Initial height” Height (cm) at the end of each month

(cm) £ SD 1 2 3 4
1 9.2+ 159 9.2 9.2 9.2 9.2
2 9.8 £ 0.69 9.8 9.8 9.8 9.8
3 8.5+ 1.68 8.5 8.5 8.5 8.5
4 9.1 +0.61 9.1 9.1 9.1 9.1
5 8.2+ 1.00 8.2 8.2 8.2 8.2
6 9.4 +0.45 9.4 9.4 9.4 9.4
7 9.3 +0.65 9.3 9.3 9.3 9.3
8 9.8 +0.50 9.8 9.8 9.8 9.8
9 91+ 1.11 9.1 9.1 9.1 9.1

Y No statistical differences in initial heights.

Table 4 The average weight of Spondylus varians in each month.

Treatment Initial weight! Weight (g) at the end of each month”
(¢) £ SD 1 2 3 4
1 205 + 56.8 2233 221.3 234.0 240.0
2 238 + 27.6 258.3 260.7 260.5 267.7
3 241 + 58.4 255.0 260.0 267.3 271.0
q 230 + 18.0 235.0 240.3 250.7 259.5
5 171 + 275 191.7 195.3 199.7 201.3
6 237 + 23.1 236.7 241.3 245.0 251.0
7 220 + 20.0 230.0 233.0 238.0 247.7
8 278 + 66.6 280.0 285.7 292.3 302.3
9 261 +74.2 281.7 280.3 288.3 298.3

Y No statistical differences in initial weights.

“ No statistical differences in final weights.

Table 5 The survival rates of Spondylus varians in each month.

Survival rate (%) at the end of each month”
Treatment
1 2 3 q
1 100.0 100.0 100.0 83.3
2 100.0 100.0 100.0 100.0
3 83.3 83.3 83.3 83.3
4 83.3 83.3 83.3 83.3
5 83.3 83.3 83.3 83.3
6 100.0 100.0 100.0 100.0
7 100.0 83.3 83.3 83.3
8 100.0 100.0 83.3 83.3
9 100.0 83.3 83.3 83.3

Y No statistical differences. 51
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4. Conclusion

Spondylus varians or rock scallop or spiny oyster or sometime called donkey thorny oyster
were found in eastern of Thailand. Some species were found in the southern part of the Gulf of
Thailand such as Spondylus croceus and Spondylus imperialis (Swennen et al., 2001). Poutiers (1995)
reported that rock scallop distributed along the rocky coastal area and from the littoral zone to the
depth of 55 m.

There were very few studies on the biology of Spondylus varians and no commercial
cultures were found. This was the first trial to raising Spondylus varians under indoor condition
although Spondylus varians showed no increasing in lengths and heights but their weights appeared
more weights gains every month. Soria et al. (2010) showed that larvae of Spondylus calcifer could
be cultured in the laboratory. Spondylus varians fed with different amounts of artificial feed and
different species of algae revealed no difference in growth rates and survival rates. From previous
study, Spondylus varians fed with only artificial feed had low survival rate. Davenport et al. (2011)
found that Pinna nobilis of different sizes consumed different food. In Pinna bicolor, Beer and
Southgate (2006) found that this shell had a fast growth rate until 40 weeks of age after that growth
rate started to decline because of the reproductive activity and repairing the damaged shells which
caused by catching them from the nature (Saetung, 2018). Mature Spondylus calcifer had shell
height about 86-113 mm. (Villalejo-Fuerte et al., 2002) which nearly the same height as Spondylus
varians in this experiment (66-103 mm). Growth rate also depended on shell size as Pinna nobilis,
small shell grew faster, followed by a sharp decline to nearly constant level and a further decline
with larger sizes down to almost zero (Katsanevakis, 2007).

Spondylus varians were easily raising by fed with artificial feed and small algae or rearing in
the indoor tanks with aeration. In the future, they seemed to have the potential to develop into the

economic species.

5. Acknowledgement
The author would like to offer particular thanks to Rajamangala University of Technology

Tawan-ok for funding this research.

6. References

Beer, A.C. and P.C. Southgate. 2006. Spat collection, growth and meat yield of Pinna bicolor
(Gmelin) in suspended culture in northern Australia. Aquaculture 258: 424-429.

Davenport, J., Ezgeta-Bali¢, D., Peharda, M., Skeji¢, S., Nincevi¢-Gladan, Z. and S. Matijevi¢. 2011.
Size-differential feeding in Pinna nobilis L. (Mollusca: Bivalvia): Exploitation of detritus,
phytoplankton and zooplankton. Estuarine, Coastal and Shelf Science 92 (2): 246-254.

Katsanevakis, S. 2007. Growth and mortality rates of the fan mussel Pinna nobilis in Lake
Vouliagmeni (Korinthiakos Gulf, Greece): a generalized additive modelling approach.
Marine Biology 152 (6): 1319-1331.

32



ISSN 1906-1889 M3e53d V1 13 atiuil 2 nsngnen - Funaw 2563

Poutiers, J. M. 1995. Bivalvos. In: Fischer, W., Krupp, F., Schneider, W., Sommer, C., Carpenter, K. E. and
Niem, V. H. ed. Guia FAO para la identificacion de especies para los fines do la pesca:
Pacifico centro oriental. Roma: Organizaciones do las Naciones Unidas para la Agricultura y la
Alimentacion 1: 192-195.

Saetung, C. 2018. Commercial feed and algae for feeding Pinna bicolor in indoor tanks.
International Journal of Agricultural Technology 14(2): 241-247.

Soria, G., Tordecillas-Guillen, J., Cudney-Bueno, R. and W. Shaw. 2010. Spawning induction,
fecundity estimation, and larval culture of Spondylus calcifer (Carpenter, 1857) (Bivalvia:
Spondylidae). Journal of Shellfish Research 29(1): 143-149.

Swennen, C., Moolenbeek, R. G., Ruttanadakul, N., Hobbelink, H., Dekker, H. and S. Hajisamae. 2001.
The molluscs of the Sounthern Gulf of Thailand. Thai Studies in Biodiversity. No. 4: 1-210.

Villalejo-Fuerte, M., Arellano-Martinez, M., Ceballos-Vazquez B. P. and F. Garcla-Dominguez. 2002.
Reproductive cycle of Spondylus calcifer Carpenter, 1857 (Bivalvia: Spondylidae) in the
“Bahia de Loreto” National Park, Gulf of California, Mexico. Journal of Shellfish Research

21(1): 103-108.

(Received: 17/Jun/2020, Revised: 25/Nov/2020, Accepted: 2/Dec/2020)

33



131533 T 13 atuil 2 nangnes - Funau 2563 ISSN 1906-1889

nsldinalulad QR-Code 1iNansUsE B RUWUS AR YNTY
NgURIMaNBlUTIUWIAKINS AuaueaIn d1LnaLled ity
Using QR-Code Technology for Public Relations of Community
Enterprises Antique Hand-Woven Cloth Group, Padee Pha Tho

Tambon Bo Suak, Mueang district, Nan province

NY5INTA! YAV naz Asunsn Nadaay

Patcharaporn Hongsibsong and Sirintra Ko-issara

AUINIFUVATAUNANIADLTIARS Al UTNSTIRALasAaUmans uivedemalulagsvunadiuun iy Jaminuiu
Computer Information System, Rajamangala University of Technology Lanna Nan, Nan

E-mail: aompat@rmutl.acth ns. 08-9637-7610

v

I
Unanga

muﬁ%’aﬁﬁi’mqﬂizmﬁlﬁa 1) AnwanmuaganuvaInrangresiIeiioaslusiu 2) eanuuuLay
Usziliuwaluladfionsldn 3) Anvmanislduazanuiianelavedldinalulagiensidn lnewamunszuudu
Auweundndu 19n1w PHP umdnlunisiaw way MySQL Wussuudnnisgiudeya nansfnwianim
AIaINaIeveInguimeiioatalusi nulwdndasiimeaiednAulatiunsfnasslidundndoue
OTOP 5 aluseAuna LLasﬂaf\;ﬁuﬁmaﬁamsﬂm’lmﬁa’lmma%ﬁﬁaL?imt,ﬂuﬁﬁ%’ﬂ Town BnanedAy, ey
Fosuan, fhanetinlva, fhanesin, fhaneudes wagfangauan mamﬁaaﬂLL'UULLaz‘UszLﬁuizuuimarz:iﬁa’mw
$1ua 5 au wuhmsussdiuguamszuulaeemaliaedesintu 3.99 Adudsauuinnsgiu
Wiy 0.61 é?inme’jﬁzwﬁ@mmwmﬂ%’muagﬂmzﬁuﬁ LLazUszLﬁummﬁqwaiﬁﬂm@‘[,%’q’mﬁ"ﬂﬂ U
50 AU wuARAsTIIYNTL 4.36 Mmdmdsnuuinnsguinu 049 Fauansigldnuinlufienufieels
AosruvegluseauAnn amnsaasulainseuulivsednsnin anunsaasienisussnduiusineunsdamnia
guyungumediolusamAmeld
AdAey : Mo1slAn auseliu Awelelusial JamAaguu

Abstract

This research aims to 1) study the condition and variety of ancient hand-woven cloth,
2) design and evaluation of QR Code technolog, and 3) study results of use and user satisfaction of
QFR technology. Developing web application using PHP and MySQL for manage database was
conducted. The results of study of the diversity of ancient hand-woven fabrics found that the
textiles products of the group were selected as 5-star OTOP. Nowadays, traditional hand-woven cloths
is known as silk cloth, Kha Kheib Woven, Chiang Saen Woven, Nam hil Woven, Man Woven, Pong
Woven and Tinck Woven. System performance was evaluated by 5 experts and the satisfaction was
evaluated by 50 general users. The results of the expert evaluation showed that the efficiency of the
system was at a good level, with an average of 3.99, a standard deviation of 0.61, and the results of
the evaluation of user satisfaction were good, with an average of 4.36 and standard deviation of 0.49.
It could be concluded that this developed system was effective and could create public relations,

publishing enterprise community and ancient hand-woven cloth.
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Abstract

This study aimed to construct and measure the performance of the microcontroller
measuring the blow count and depth of piles. The microcontroller measuring the blow count and
depth of piles was constructed and then assessed the suitability. The participants of this study were
20 experts in building construction and pile driving. The instruments used in this study were the
Microcontroller which measures the blow count and depth of piles, and the suitability questionnaire.
The microcontroller measuring the blow count and depth of piles was determined the performance
by comparing with people counting. To assess the suitability of this counting machine, after it was
constructed; it was observed by the participants for 3 hours of demonstration and then they
evaluated its performance suitability. The data were analyzed using statistical method to obtain the
mean scores and standard deviation of the suitability. The results revealed that the microcontroller
measuring the blow count and depth of piles had high suitability (X = 4.42). The completely
constructed microcontroller measuring the blow count and depth of piles was finally tested with
60 piles, compared with examining and counting by the experts in pile driving. It showed a 100%

accuracy of its performance. Moreover, the experts also gave the interesting suggestions. Firstly, it was
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the outstanding development of engineering skill. Secondly, it should be further developed to be
the model for commerce.

Keywords : Blow count, Last Ten Blow, Microcontroller

1. uni

Nnnmgsalanadreidesaneimsiinendeviedndwgnadienasludsemalne lea
anudemededinuazningausnauumiama doandeanuidoites “Sunssuazinnsnmiaulaonsde
Tusuafinans” (Hazards & Safety In Bored Piling Works) (Surakun et al., 2014) ne@inwifenfusunsie
PnEdunnisieaisuszansng o Weliesdnsiiesfunisneadrwnmunsnisanuvaendoutld
Wiy uAdedes “anuvasndslununoniaduuuudunssunn” Bunluea and Phanchomphu,
2009) AfnwABIRUNMsTaNIsIRnITUAIasntlunsmenianiulngliiniesmenianduuuudunszunn
msnasunuaassfslunumeniaduianudifeastisanvidodesiunsiingiivndasieliin
msvadurdogaudeTinld el :innisnseaeunu mummvesnmsTiRnasuaavaneUsEns Tnsanve
dfnsznvils fo marenngruvdensmenianiduvesennsmiliilfinesgiutiues Gailyaraweseuud
Ugmdananilee lafnwuazeenuuulusunsupauiimesdmsunsesnwuugiusinandunounineasuman
1ne35A1a89 (Computer Program for Pile Footing Reinforced Concrete Design (Strength Design Method:
SDM)) (Thiranaew and Kulmeng, 2010) tetaglinisduimmsosnuuugiusnaniiuneuninaduimén
wazsnilufanseonuuuimifuneuninaiumindausdifinnunnduargniesdstu Filasanuildmiy
NN3PONLUUFIUTINABUNIALESUMANIZEANENAUNINTTIU 2.4.91. 1008-38 W.A. 2538 kazdM3UN1To8NLUY
wduneunsaasumandaussazdavdnain wasgu ven. 396-2524 Jundn (Judu avnveanismen
eduiilallfinesgiuinan 2 Jadevdnde 1) annmvesduanduies aenndestuiddoFesdgmilunu
wduansfiAnainauaimasunin (Thasnanipan et al., 2014) ld@Enwuieafudymiliiatufineuns
MnnszuruMsKanadudissyauadidifyvesnoundaiglddmiunanandy uazwuiety
mAdeEesmsmunuauamauszuuEwilageTouELUUA MY (Sriwanwit et al,, 2001) w3y
amil 2) Aenszuanlunsrenadududymiiinannssuiunislunsneniandudaduaiiousila
Tunsmenaduininuansamndaide (1) dumdes 2) wdumilgud (3) aduldléiv (Tip) S
wnanlsifideyanisdrsialaseainsiu (structure subsurface investigation) WuiAafunuideiEesnisauay
Msmeniedunundnaugandsany (Kwankeng et al,, 2008) itemuauaunenadyliiinaniw uazaning

A o @ A I L I3 3 = <
nddygavaslavnlunssuiunisnenandy Aetatulilaluduaim (blow count) iasanilunszuiuns

' '
a1 =

feeniigatunisnenadunszdeniedosiuie (1) dnvazvesiuuinalunisrenandy (2) dwves

wdnafledmiumstudualuduand vesmsmeniand uaz (3) garualunsmeniandy Tnefituifituiu
fdnvazUasuulaswnnilavnuian nasisvue (citeria) Adnsiudlvgiimnanlaunda vesyan
(dynamic formula) ua e sfinUnAvestuRuliifininiaeth (soil boring) TuduresnismuaunszuIuns
ponnduifnangmusununeniaidilifussavsamidosnmuendunlunsmenadufodsuniu
#19 9 WU mMasagusvenady, atuiiAntunnsmeniandy, destinmaneniandy, auseuvesoinie
yauzmeniaduLarmAuaY fiouvesRuvMzaona Y LazaavheRensauaauadosiolumsnsiaasy
Srunuvesmsfudumneniandy 10 iaaavinediFondn ara mulud (last ten blow) Ailfunsgiu lagi
awnsing 4 wisnidwalvimnugunistuinuadmesnmenandunielud i faruemaiedeudy
othanndwmalvisuiulud inl linswuiidesnsdmalinimageumssuiminvenanduisnsmaaey

43



N3an5ide T 13 adudl 2 nsngran - Furew 2563 ISSN 1906-1889

WUUELAAN (static pile load test) waznisvaaeuuulauidia (dynamic load test) linunavdsnaidese
Fusnvesermsibilindausdsiswidymvatvedrslitazdunsudlalaenisnenduusululvihlnde
faaliisuaznadannuavesnimnagounsiuimdnifirunidefouasiiussdnsnmnnweazdaa
somssuintinvesormsluowanisorailiduaveminlunsinduvesinluiian Tuduveusdosiled
T muaraaeusuuadmesnisnenandy 10 Waanvie uiearart wu Tuda (last ten blow) uas
wdosiudualuda iwnivesnmaneniandudilififudsluBandvdnelandniuliviondniiodming
vlsitlagtudsslifindosflefinsgulunsldan

nanmigniingun wanaiidehnlfifedesiusunseiiniuinuasnindalumsaon
iewduitlailalud iani e msaauazmuszavsnmusaedostfuduauluat ey vesmsneniaduniunu
#e lllnsroulnsaians Tnswndesdefiadduiiiy “uinnsalml” Wosndsliddlandndusnldauuas
Fuhegludandydunneu venanlilunistudwinvesniseenadulunuaildudadiamnsarindu
insessunuudmiuligsounieyanatialalumsimulunisairafodmingludandysluouansoly
wiouisannsathunifudensdsumsanuluin Tuswnsndarsulnsaaeslundngns Imnssumanstndio
aimnsalnihuasdidansetind (ae.u) Tnefiedesifusuaunanenianduiiadstuuenainazaius
thulfnuldmaununmhauresyssldogdivssdnsamuddasnduniesuuvreansiauiile

TWaulu@andvdegrauduuseansansall

2. 35115AN¥1I8

2.1 msaiunsave
mMATuassiiduniTumaasddesiisnsia

ee
Do
)
c
2
=
=
©
=
Lo
=D

a w
LINRY

Anmuazmausandayarraniiaua tuad 1l sasmananiandie

eanuuulpsesdneuaz @euuunaaseea el wan luad 10 ae snase nadae

A5UazNAAeITedLATaaiLaT Y Tuad LA aasmsmaniLan

fuuaLlssrNIuazNaNmIaE W

P .
madsaATasen luanuids

mamiliumsmaaeduaziiumusaniaya

2NN 1 A1AUIUABUNITAITRUNNTIVE

44



ISSN 1906-1889 M3e53d V1 13 atiuil 2 nsngnen - Funaw 2563

2.2 uBaalaozunIuN1TINUYELATEIHUTIUIN TUdD 1AV VBINISADNLEANINAIUANAIY
lulasmaulnsaiaes

IARIIRTLNS

TARTIRTLUAY

fuaziiou

9 @

9n Controll » 70 Microcontroller |’ TAUAAIEA

ungan el

AN 2 UADNIADZLNIUREAINITNIUVDILATINU TUAT 1A

@ The blow count of thepi.!e
=N k=
On/Off Contrast
6 o’ 8 9 .‘"-'"
Adjust 0\ SavedExit
000 ©
@ 00 O

Set Set Show eset
Count/" Vibratigh - Detail MCU

10 11 12 13

2w 3 unanthdniaiuanveaasastiu Tudd 1wl 2

wIesudnnu Tlud 1 vesmsmeniadumuguie lulasaeulnsaaesdelgunsalvimini
#7499 ol

1. R9uanIHa LED
2. &ind Ua/ln
3. W LCD
4. Buzzer
5. YuuSuanunudnvedenanina
6. Us Back / - d iU anfsnge)
7. U Next / + dwisu tiudsinge
8. Uu Adjust 0 w3y Swamlndu o
9. U Save / Exit iy TufinAiidsly uazoonainnisdsi
10. a1 Set Count dwidusean Srunutulunismeniady
11. a1 Set Vibration d¥URIAN MINDUALDIBLLITES
12. Y31 Show Detail a’h‘w%"uLLamﬁﬂmuﬂ%ﬂmaﬂmmammvﬁﬂumﬁawﬂm
13. {Ju Reset MCU 113 Reset La3os

a5



N3an5ide T 13 adudl 2 nsngran - Furew 2563 ISSN 1906-1889

Al 4 1A309tU Tuaa i 1 eEaduysal

2.3 N3EUTUTLATUAIUANNITIINGIU
23.1 nMaPeulUsunsuAlUANNITINLLERY Flowchart n1siraulusunsuvaaaiasiu Tuda

<
AN

EunTTmenn
uan

TR S MSAUATIAAL NG
fudzifiau

= o
HANTAU

Count=set point

WARNKA

A 5 Flowchart N159197UlUSHN5UU09AT891U TUaa 1A @

3. NaWazN15aAUTIENANTIVY

madeiiingUszasdifioaiueios Inefiiideliatrandos udrhlunaaeussAvsammayineu
pusrenslunnssnisvadeuieusniuiaiilunasesmsiaufumanenianiusie Swm 60 fu sy
usurtoyaang@emnaludesnisussifiunnumzaumsnisn e aaios mniugideldstunis
Anszideyn waroduneradelulasivnaeinsvinnuveueies fuioluiie

46



o

ISSN 1906-1889 M3e53d V1 13 atiuil 2 nsngnen - Funaw 2563

AN 6 LEAINITNAADINITINATDSTIU TUd 1A 4 AUNITADNLENTNRS

N e

Al 7 waasdiunansravaatasiu Tuda il o
1. uanaen Srunumaifdneniaidy
2. Wana SunumsREuaInsRenEdy
3. waneen Suaunsavesnisrenadaluniy

= o ' 2 a vy o v
A15197 1 A29Y19R1519N1TNAADINTITADNLENINATIAUNL-5 (371N 60 AL)

1 2 3 4 5
Fui AU Lﬂ%“’aﬂ AU Lﬂ%‘@\‘i AU Lﬂ%‘aﬂ AU wﬁ'aa AU Lﬂ%‘laﬁ
() | () | () | () | () | () | () | G | () | ()
Wodl 1 27-30 | 28 | 28 | 29 | 29 | 39 | 39 | 38 | 38 | 35 | 35
Wai 2 24-27 | 35 | 35 | 32 | 32 | 48 | 48 | 48 | 48 | 39 | 39
. 2 3
8| Wiz | | 21-24 | 41 | 41 | 39 | 39 | 57 | 57 | 59 | 59 | 42 | 42
Q 3 &
o | Weita |u2 | 18-21 | a7 | a7 | a8 | a8 | 66 | 66 | 70 | 70 | 46 | 46
@ | =
= | wWeits | | 15-18 | 52 | 52 | 59 | 59 50 | 50
@ - =
<2 | Weile | 2| 12-15 63 | 62 | 671 | 67 59 | 59
P4 - g
S| wel7 | S| 09-12 66 | 66
S — 2
S | Wei8 | & | 06-09
WA#l 9 0.3-06
Wa#l 10 0.0-0.3
NANTIINAEDY v v v v v

aqu: fegransnaasmaasniiesedlunaasdldadiui 1-5 Tunusenadusuiuimun 60 fu
Tnensifisuiunisduainauiu nanseasudulumuieulaidwunld Aadu 100 %

ar



131533 T 13 atuil 2 nangnes - Funau 2563 ISSN 1906-1889

3.1 Naﬂ'ﬁ'i.]i%l:ﬁ‘uﬂ'ﬂ&llﬁ&ﬂzﬁﬁﬁlaﬂLﬂgaﬂ‘”l
wdniinageuUszansammanadaudaldinaios Wadansldnuieussifiunnumnzay

Vv 20 AU fselud

aaufl 1 3wsed wuuUssduaumnzauresA3as

ALRALuATaAn S.D.

seéiuan
A

‘lmdu 4.44 | 4.39 | 4.50 | 4.33 | 4.28 | 4.78 | 4.56 | 4.83 | 4.11 | 4.28 | 4.11
‘IS.D. 0.51]0.50 | 0.51|0.49 | 0.46 | 0.43 | 0.51 | 0.38 | 0.58 | 0.57 | 0.58

AN 8 AMUMUZANVDIATDIUU LUA7 LA

1. MIooNLUUIATEU LI 7. msudadoudensudnnuiinnumsnzay

2. Janlflumswanilegialumisiine 8. amuazmnlunishindauaznsldon

3. anumnnzadlun1sdnsueaunsalnig o 9. muagmnlunsAdsuioLar MU

4. Aaudauss vy vestudiugUnanl 10. pmngaslunsidusuuuilerianndeson
5 ANARAINLUNSAIUANNTINITLTBLAZDY 11. A wanysaive 3o

6. Avudasafglunislidanu

a a ¢ a v d' v Ao < =1
AIUN 2 mi’JmemLUUUSzLuu%aLauaLLusaus] m@ﬁ%lﬂ]&n?j’]mﬂﬂ@]alﬂﬁaﬁ°'|1J(§Nu
<, o o a s sala a o Y o  w a 6
LUUﬂ']3WGNU']V|ﬂ‘U¥W’N?V]Eﬂﬂ']ﬁ(§]5ﬂ§3E!ﬂfm/lﬂ ﬂ']ﬁiJﬂ’ﬁWWU’]LW@LUUWULL‘UUﬂ']VﬁUﬂ’]iwqméﬂﬂfﬂ@iﬂ

4. a3UNaNIINAADY

dvsumsveassnisiiaies ﬁa%’wLa%auyiaiué'ﬂﬂmaaﬂﬁ’umimaﬂLmﬁmﬁﬂmaﬁ’qﬁ’amaﬁu
Tuszegiivhanliluszegiigndes 100% $1uu 60 fu lasmsmsvaeuiunsiivlastanadaifaadenegy
Tumsmenianidy wuimsmaassiinnugndes 100% uaziimsudafousedouazdygalasuiioudls
ﬂﬁmanmuﬁwmuﬁﬁy’ﬂﬂﬁgﬂﬁmLLzu'u&TﬂLLazTumwmaamﬂﬂ%y’nmmsauaﬁma%13ﬁ1a11J°anIﬂiLLﬂﬁu1€f
AaeAna1 nieursanunsadsuulassiuiunisseavesiiuiunsweInisiieuldnannaieIn1svingu
ImwuaaﬂuamwmmmumwaqmimaﬂLamm nmsnaasdldia3os mi‘wquﬂiwﬂgmmmmmmu
nasidmneind3liese ludiuvesnmsussiunnumunzauvenaiossisl seduAaasALMLIYEY
Y09LA3B9 ﬁmmaagqqm 4.78 LLawﬁqm 4.1 LﬁaLU%‘BULﬁﬁUﬁ’ULﬂmmﬁﬁwumﬁaa&uiﬁwfmu’mﬁdu’mﬁqm
aﬂmmmmzamauﬁaw Tnesauiianadowiiu 4.42 LﬁaLﬁa‘uﬁ'umm%ﬁﬁmumﬁaﬁiumwﬁmm GR
vimammd’lLﬂ%‘lawﬁ;ﬁ%’aa%ﬁﬁuﬁmmmmzaﬂum3ﬁ11ﬂ1%’nwuﬁﬂumiﬁUﬂ’lwaﬂLmvﬁumﬂ
SRIGIGIIE

1. mi%ﬁmﬂﬁmLaﬂudaumaqqmmiﬁmam Aenfuniseenada Tunsimuiadely

2. mi%ﬁmmﬁuﬁﬁ%’mmmiﬁummaﬂLmlfﬁuLﬁ@lﬂ%ﬂﬁuwmmuqﬂmﬂﬂumﬁﬁwmuﬁdﬂu
DUNARN

48



ISSN 1906-1889 M3e53d V1 13 atiuil 2 nsngnen - Funaw 2563

= a
5. anAnssuuseEnA
NuideesiidSaneildfemeveunauninedesuigae Tldnsaiuauunuide uasiifesdes
Tunnnsyuunsidennyinu

6. LONE1T91984

Bunluea, N. and S. Phanchomphu. 2009. Study of Safety in Pile Driving by Dropped Hammer.
Engineering Project Education according to the Bachelor of Engineering Degree Program
Department of Civil Engineering Faculty of Engineering. Burapha University, Chon Buri. (in Thai)

Kwankeng, W., K. Chantawarangkul and S. Sornlump. 2008. Pile driving control by the principle of
energy balance. The 13“ National Civil Engineering Conference Kasetsart University, 14-16
May 2008: 67-72. (in Thai)

Sriwanwit, P., N. Chuwong and C. Hiran. 2001. Quality control of dry process bored piles excavated
by tripod rig. The 7" National Civil Engineering Conference, Chulalongkorn University, 17-18
May 2001.:218-226 (in Thai)

Surakun, S., S. Prawetwararat and T. Nopphan. 2014. Hazards & safety in bored piling works.
Experience in bored pile construction and underground structures in Thailand. 19 December
2014. :17-24. (in Thai)

Thasnanipan, N., S. Wisuthiphitakul and S. Prawetwararat. 2014. Problems in bored piling works
caused by improper concrete mixed. Experience in bored pile construction and
underground structures in Thailand, 19 December 2001: 37-44. (in Thai)

Thiranaew, P. and Kulmeng, S. 2010. Computer program for pile footing reinforced concrete
design (Strength Design Method: SDM). Project of Engineering in Major Field: Structural
Engineering, Academic Year: 2010. (in Thai)

(Received: 30/May/2019, Revised: 8/Dec/2020, Accepted: 15/Dec/2020)

49



131533 T 13 atuil 2 nangnes - Funau 2563 ISSN 1906-1889

= a ¢ P a '
n1sAnwneInIamansuasidulewenlasluauasivgvassgns
Iﬂams?‘mmaz LLaZﬂ’]'igllﬂ sections dua9y
Anatomical and Fibers Connection Studies of Cerebrum in Domestic Pig

by Blunt Dissection and Brain Slice Sections

UsIAUNIN UAIRgY* LaT 8IR ANATHEYY
Bunnaruk Kaewcharoon* and Yuwadee Kongpiromchuen

ANzdILNEAENS NnIneaomaluladsunany iuesn
Faculty of Veterinary Medicine, Rajamangala University of Technology Tawan-ok

*e - mail : bunnaruk.kaew@email.com 195, 081-4466892

(-7 1
unAnga

WauesansNLsaendndunedlutien formalin 10% wagthufnwanuaeneniginiaeans 370
nsfnwnuIlassassvesanedlvaigns (cerebrum) fidnwuziduaousaues (gyrus) wazsosaues (sulcus)
willouriudniidesgnieuuinly udsusisagainysenausng o Sanuuansniuluaueusiargn Jsaenndos
o A 1 i ' o sa v v 2 & o d' o sa
AUN Getty (1975) nanrinluanesszindnddanssinizdvin dadudninszinizinen wazdnidnszinie

o o e o I < = i o s = v 4‘
ualngAudnidnszinizndauadn Aazdinuuanasludnyuzilazesnlsznau nsAneduluwoules
luaneslngjvesgnslaenistunag (blunt dissection) Faanansawandinwazaziianiaveduleyssam
GLuﬂEj:u Internal capsule, Corpus callosum, Corona radiate gz Callosal radiation ladaau Tnediidunis
nsuazNsuHeanuanieiulUAl ngu Projection fibers (Internal capsule) #sUsgnaudig anterior limb,
posterior limb way genu azdslukuifvesaues ieilunsdadevesgadUssamludnfeiu nqu
Commissural fibers (Corpus callosum) Uszneusie rostrum, genu, body waz splenium az39luninszuny
A g a | 3 ' = ' . < v 44' 1
Waldunsdindevesgaduszaimsenitvauesauasdn nau Association fibers uiduleuszamiousie
WwadUsEamMsEndng gyrus AU gyrus Tuanesiuiiediu idunsdsvamdnsesmaiiazudnsgaelulunndiu
vesloausniotigliausinazduynauduiusiu dunsfnwidundsssduleUszamiaz nucleus
Ao o . a 19 = ' v 1
NdAgyluanes 990 coronal section MNIUN3EDUE Luxol fast blue ‘WUT]Laulaﬂszaﬂﬂmmuaumqm
Im&mﬁjmmm projection fibers, commissural fibers ILag association fibers flLﬁumdLﬁumﬁ@uﬁ'uﬁmiﬁm@ﬂ
meuuvlindu 9 uildausofnmuduniinsiweadunisUssamandelnsuntuynfienie Tuvasdeiu
Wesndulszamazdsgdunuly

o o w

AdnAty : avedlvgjans ulewenles Miduvazanes ddou

Abstract
Normal brains of domestic pigs from a slaughter house were preserved in 10% formalin for
the anatomical study. The study found that the cerebrum structure of the cerebrum of the cerebrum
was the same as the gyrus and the sulcus as in other mammals, but the shape and components
were different. There were differences in each child’s brain. Which corresponds to Getty (1975),
reported that in the brain between the four stomachs and the horse with single-stomached, and
a big four-stomached and a small four-stomached animals, there would be differences in appearance

and composition. Studying fibers in the large brain of pigs by blunt dissection clearly showed the
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nature and direction of the nerve fibers in the internal capsule, corpus callosum, corona radiate and
callosal radiation groups, with different running and spreading routes as follows projection fibers
(internal capsule), consisting of anterior limb, posterior limb and genu, run vertically in the brain, as a
way of communicating neurons in the same hemisphere, commissural fibers (corpus callosum),
composed of rostrum, genu, body and splenium, run in a horizontal plane. To be a way of
communicating neurons between different brain hemispheres, association fibers were nerve fibers
that connected neurons between the gyrus and the gyrus in the same brain. These nerve pathways
spread across all brain tissue to help each other work in relation to each other. A study of the location
of critical nerve fibers and nucleus in the brain from the Luxol fast blue coronal section, found that
the nerve fibers in the pig brain plate, by the projection fibers, commissural fibers, and association
fibers, had the same pathway as those of mammals, but it was unable to track the running path of
all contact pathways in all directions, because the nerves would mingle with each other.

Keywords : Cerebrum of domestic pig, Fibers connection, Blunt dissection, Luxol fast blue

1. uni

ssuulsvamludiidssgnéneunadniulussesiiia embryonic disc Tngamuues ectoderm fiog)
USh primitive knot mnfiusasiaudy neural tube Fazaseduszuuusyam szezdenn neural
tube ﬁ]z‘UEJ’]EJﬂ”JfNLﬁaLﬂﬁiylﬂlﬂuamm 3 d@2u Av Prosencephalon (fore brain), Mesencephalon (mid brain),
Rhombencephalon (hind brain) siexnazuvasdu 5 dw Fuasgyluluauesdnsing q wanduderinmde
Inssaues (ventricle) ludusing 9 1un lateral ventricle agflu cerebral hemisphere, third ventricle agflu
diencephalon, fourth ventricle a¢lu rhombencephalon wavauasdnuneazsgluiduludunds lned
Fosirsdruinedineain fourth ventricle wWasuulasiuidu central canal Tuludumds (Langman, 1995)
Faunsauesdiuntinvesdmd anunsaudsausseanidudiusing o il

Paleopallium Fadudrunludfamnis Buusnauesdiui suierdosiuFesnsnunay
ot uassnnhmihiiRedesiudenisaunauludnifesgnieus
Archipallium daduauesdnuniludimums auesduiiforfostunsnuniu dewnasgade
whiitll uavarluifeatosiu imbic system
Neopallium tJuaussdiulumiluifamuing 1‘14?7@151,?:8@@53wmumdauﬁwﬁmmﬂmﬁ Jondu
aupsdufiivt iy LLasﬁmméﬁﬁ@luﬁmiﬁﬁ?i@ummiqﬁu TnauesarudnaRzyhuiiang 4 fu wu
sensory area, motor area Wa¢ association area VHudu (Getty, 1975)

ITAUINITNITATYVOIFNDY Wuﬁﬁmil,gm@jﬂﬁawm 9zianesdiuved neopallium LQ%QJ}J’]ﬂ“ﬁuLLaS
wnquanasdiluITwuing Ae paleopallium wag archipallium vuiefuaneslngfweiiaGeuies
Suiiseondniiniu %’Hi@wﬁﬂﬁ%ﬁmﬂ%uiué’mi%ugﬁumméﬁu (Carpenter, 1991 ; King, 1987) 210
miﬁﬂmﬁmumwudwgﬂéwLLasa'amJizﬂawm q Tuanesdemuwansatuluszuindmiansamneiudh 3
Judninszneien vasiertudniEnssmnzanelvg w T nszde fudniEnssmneiitvunndn wu une
wny Aaglanuuanasludnuaziazesrusenau (Getty, 1975) 1‘141]33mvsﬂn/laqﬂﬁmﬁué’mimwﬁaﬁﬁwﬁ@
yiandsindonfiduumasemsssanlsiuresywdinnu urddlifinefnundnvasuazdmlsenoy
YosAUDILazidUNIAndTeduUTE A luaLDs ABINITANYIAN WU ADUANDIVDY cerebral cortex VD4
Indian buffalo (Ommer et al., 1971) LarnsAnwaLeInsEeUdnTIad M sRnAaves white matter
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(Liumsiricharoen et al., 1999)
nquues white matter \Jududuleyszaim o3 cerebral hemisphere asfidnuwauzidunnu
(medullary core) aglif cerebral cortex Usgnouse fiber fiugiu 3 ¥in Fedisruauann uvaduedosig q
R
1. Projection fiber {JuduleUszamiithdyanaszaman cerebral cortex Tudnnamndu
lnasenlu wienndwdu 9 ndudunds cerebral cortex
2. Association fier WuduleUssamildonsewing dausna 9 ves cerebral cortex Ta3aLed
Fnipeaiu
3. Commissural fiber ludlouszamildeniinasg 4 seinauesindnouazdnunlungy
483 white matter S3Usznausig commissural fiber, association fiber Wag projection fiber lngaziidnway
s dlomaueanuszuu horizontal 35lé%e53u71 “Semioval center” (Carpenter, 1991)
Hippocampus and fornix
Hippocampus uaueadu archipalium Fuuauesduiiludannns MferestumsEous
s ansaed waziiieadestussuuUszamsnlud@ (Carpenter, 1991) wonaniidaieadosiudaymmaa
Tudnidus I6Snsane hippocampus wazidumsdnsieves hippocampus fuduesaLay 9 wazdnm
omsTAnTuaneLRaUnRives hippocampus luauLazdm s wuinn1svhane hippocampus Tuauazgayde
nsiBeuiuazanudilugl 9 mMeviaeusdues hippocampus Tuuniisuasiinasenudn duniauay
firnsvesnsindouiiandivilslugdndivis ImsJ‘wmhLU@%L%uﬁmmgﬂ@Taaﬁﬂa'aEJuﬂﬂi'mLLazﬂé’umﬁLam
anas (Colombo and Broadbent, 1967) uins@nwiniginiavesanesivglugnsiitios dsorammzanaiu
dnimvghandnuesUszmdlne fidsaftensuslaaludlng Tnguszasduosmsdnuluasd ilefnw
dnwarneinmamanivesanadvggns wasfnvudulodenloduausdlugvesans Tasnsdiuvasseis
blunt dissection $ufUN156A coronal section @xesdns ileuansfiradnumy 3 TAves fibers M3Anw
TuadstlasiBuosdenud ilensinumaeanBeanameiniamaniuszidulodonleduanadugvosgns 41
ﬁmmmﬁaw’%aLLmﬂm'Nmﬂﬁmigﬂa@jﬂﬁawmﬁmﬁu 5 oedls

2. FsMsfAnen
Urhgnsyuanlsasindnd (adrdamauazeny) 91w 10 gn Wanglvanienauesesnin laglivnu

weuHunglnaniiaguoon faBerfuauesdiu dura mater Mintudnidulsramanesesn wadndudon
AN internal carotid mﬂﬁfuﬁﬂamaﬂaaﬂmmﬂﬂﬂwaﬂaiwz wrlu 10% formalin (Suriyaprapadilok, 1996)
Uszana 3 Wieu uwisaneseanidu 3 ndu wasrhanddunsfing il

1. thaues 3 gn iaziduidenuaiBeriuaussonn ileuansdnuazyamedniamans aeuen
YosaNIgN IR ILUY Frudna uasduans

2. aues 4 gnduvay WeAnwidunanisindeveuduleyszaluauedle) (Komaromy, 1966;
Montemuro and Bruni, 1981) ioaussiuluingesanauiinuudenud fahunduvaslnonisanidu
wrupuiensveduleUsyam lu white matter

3. @Wed 3 gn ARnINIEUIU coronal section WuNLVWI 4-6 wx. fae meat slicer WlUdoud
luxol fast blue mu3Fves Dziabis, 1958 wiednwisuvtwenduleUsvamuaz nucleus fiddaluaues

4. Bafudeya Aeliaussgnagninuidnumuemeniginamansnisuen dumstunay

1Y

warN13Ain section auas iananuduledenledluanedlvg anntuiatemnBuaiegy label duvandesy
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ﬁwmﬁﬂwﬂﬂaL‘U’%EJ‘ULﬁ‘a‘uﬁu;ﬁﬁﬁﬂmmﬁau’luauaaqﬂmﬁﬂ 1A g wne nsels wazau (Liumsiricharoen, 1988;
Carpenter,1991; DeArmond et al., 1976; Getty, 1975; Nickel et al., 1992; Yoshikawa, 1967)

3. NANISANY

anwaIENIEINIAAIEAIURIENRIENS (Domestic pig)

NN15ANYILATIATI909aN0ENT Usenausie 3 diufe aueslvg (Cerebrum) auestae
(Cerebellum) warfuaes (Brainstem) wilauitudniidssgnineus dulassairswesanedduajgns (cerebrum)
fanwziluaouauss (gyrus) wazsesaues (sulcus) mﬁauﬁuﬁmi?ﬁyﬂaQﬂé’wumﬁﬂﬂ dwiugusnauas
diuusenausie q danuuaninsiuluaueusiazgn Faaenndostuil Getty (1975) Anwrinlusewing
Fniansuneduih Sadudninssmnsien vausdeatudeansemgaunalng wu ta nsede fudniansemng

'
a

Pflvwean | une ung Mzdanuuanssludnvaruazesdusenau auasgnsnnesiunihiidnvasuauiay
WUUNIAUNES 3589 longitudinal fissure AssnatauenaNaseRndudndeLasdnu Tusumsvessasiiay
\uiloguas falx cerebri Gaduusiu dura mater fiund @1wwes cerebrum uBN9IN cerebellum Fewy
dura mater fivungtuSendn tentorial cerebella nunzasunazsos fitrauesasdauuanssiuludues
ansusiazgn Fawileudula nszlo une ung aiy uazih

NNMIAENENwazINMginamansvesanedrgluans feesdusenaukariuntwng 4 Meuen
YOIANBIFNTNIA VY A 1udng uazdiuans (Fanwdl 1 - 3)

A% 1 Dorsal view of the pig brain
A : Longitudinal fissure, B : Left cerebral hemisphere, B’: Right cerebral hemisphere, C : Cerebellum,

D : Medulla oblongata, E : Spinal cord, F : Sulcus, G : Gyrus

Al 2 Lateral view of the pig brain

A : Frontal lobe of Cerebrum, B : Parietal lobe of Cerebrum, C : Temporal lobe of Cerebrum,

D : Occipital lobe of cerebrum, E : Cerebellum, F : Piriform lobe, G : Spinal cord
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A% 3 Ventral view of the pig brain
A : Frontal lobe of Cerebrum, B : Olfactory bulb, C : Temporal lobe of Cerebrum, D : Piriform lobe, E : Cerebellum, F : Pons,
G : Crus cerebri (Cerebral peduncle), H : Mammillary body, | : Trapeziod body, J : Medulla oblongata, K : Spinal cord

nsfnwndunsndevanduleyszamluauadluggns Taedsnisdunaz (blunt dissection) Tu
anwauy 3 §A

nsAnsdunsinseveaduleyszamluauesans lneisnisduvas vilvldauesiinansdnvue

3 R masudng suuuuaziuiig (fanni 4 - 5) FeamnsouansdnvazuasfirmsoaduloUssamlungy

Internal capsule, Corpus callosum, Corona radiate uag Callosal radiation Aiusenndanlaeegrsdaau

A7 4 Blunt dissection of the pig brain (Lateral view)

AIC : Anterior limb of internal capsule, CCT: Cerebral cortex, COR: Corona radiate, PIC : Posterior limb of internal capsule

A7 5 Blunt dissection of the pig brain (Dorsal view)
AF : Anterior forceps, B : body of corpus callosum, CAR : Callosal radiation, CC : Corpus callosum, COR : Corona radiate,
G : Geno of corpus callosum, PF : Posterior forceps, S : Splenium of corpus callosum
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nsfnwdwisvaaduleuszamuas nucleus fidnAnyluauas 970 coronal section Tusedusing 4
firunsdond
NA2INN3HA coronal section AxBIANT AIANLML Uszanal 4 - 6 fadiums udhusuanea (brain
slices) Aldludond luxol fast blue Feagvilvusiuanesindidaluusnadiduidern (white matter) uag
fndihansluuinaiiduidow gray matten) nmsfinunuiumisesduleUssailuukuanons g
nNaue3 projection fibers, commissural fibers wag association fibers ﬁLﬁuWNLaumﬁauﬁuﬁ'ﬁl’igﬂﬂmﬁw
wnrindug wilidnuaznsinadhansniund Sehlidumuusnsmesewinadewn (eray matter) wazile
41 (white matter) Tunisiumisldonn defidedlinsummpaiiuidn Tnsuanslassaisuazainlseney
YOIHUALITIFA section (Fan il 6 - 7) drusunieves internal capsule wag corpus callosum Ty
auesgnsfidnuagliidudn suiimnnisdanansuanuuseadulevssamlungy association fiers iy
dleundumaitlidudeu

AT 6 Coronal section of the pig brain (Luxol fast blue stain)
CAR : Callosal radiation, COR : Corona radiate, B : Body of corpus callosum, EC : External capsule,

CA : Caudate nucleus, IC : Internal capsule, LN : Lentiform nucleus, LV : Lateral ventricle, SP : Septum pellucidum

= . . . .
AN 7 Coronal section of the pig brain (Luxol fast blue stain)
CA : Caudate nucleus, CAR : Callosal radiation, COR : Corona radiate, B : Body of corpus callosum,
EC : External capsule, F : Fornix, IC : Internal capsule, LN : Lentiform nucleus, LV : Lateral ventricle,

MA : Mesencephalic aqueduct, T : Thalamus
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4. aAUT18HE
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uaroRUsznavTesaLesans das
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Tuanwan Snidugnsyuiiiiwiingeg 2 ndu e nguil 1 wanfifdudndauszana 90 - 100 Alandu wuh
ﬁmmn%waaamaﬂmjﬂ% 2 3n sufuntsszana 2 - 2.5 § muenen anterior pole U posterior
pole Uszana 3 - 35 i uaznduil 2 wanfididhwiingauszana 110 - 140 Alandu wudidianuniises
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3.5 - 4 i minisuidleufunun ansnguil 2 xdivunavesavedgningud 1 dntes uavenatuifuengy
wAzULIATBINE VAN AS YL AN SUARZ

2. Fmstauaz (blunt dissection) uansdnwae 3 17 LileuansdnuvazuasArmeesdulolssam
Tungusing q Faduisfnw cerebral tract Liesainidumsvssssuulszamaiunaragivulvajuay
FIUUNIN aaﬂuLLmﬂumuﬁaUizmuﬁﬂﬁuﬁué'suﬁu 1 wazduiusuU Ay 4 vareuinn Bnstiuvas
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Tasaa$19u8a white matter wazdnuwazfidumzves cerebral tract Tuanedlnnuesansld :1nnsAnw
anadlugivesgns wuhidiarwenuinnitauesedda nsgle wargdy Wesnnludureaiornvesaussans
flsfuduosiusznoviirouirannnhdnidesgnieuwniadu 4 Suhlinuandaseisssduloszam
L%amiaﬂiuﬁmaﬂmaj‘uaﬂqﬂiﬁyjﬂﬁLid;J‘u projection fibers, association fibers k&g commissural fibers YUz LaE
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3, nsdnwidSeuiisumaiuvesduleyszavluukuanesainnisdn section Tussusng 4 fiku
n138iaud luxol fast blue wuhanesasdailassgndneunta 4 W asfuinwanimdenesunaududu 10%
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Tushuannnitauesesla nsyle ung ung 4ty wagsh Lagn36in section aweddns fenuvuIAaALATBLLN
aerhlildifudiulszneuiiddy veenaiuldlidamu
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ﬂ’1ﬁﬂmﬂ%ﬂﬁﬁﬁfmqﬂizaqﬁlﬁaﬁﬂmmwwmﬂﬁuﬁmLLazmsLLWﬁ'mzm&JﬁuaaLLumﬂfﬂuémﬁuﬁﬁ
L%'awfwgu Jamdnanauas senIauseu weAINEY 2556 B9 LhpunaAw 2557 wuusani 4 Su 8 29 Teur
19A Dytiscidae Baetiscidae Belostomatidae Hydrometridae Nepidae Coenagrionidae Gomphidae Lay
Libellulidae ﬂ’J’]iJ“Qﬂ“QiJ%ENLLJJaJﬁ’]ﬁﬂ"]LQE:-{EJLV]"]ﬁU 100.94 + 108.01 §6BA1TNNAT AURAINTUALAY
FflaumananemetinndAiadewiifu 4.27 £ 1.53 way 0.94 = 0.25 AUy lngANUYNYLLaY
mﬂwmﬂmﬁmaaLLuaqﬁﬂuqﬁ_]maﬁﬁ’ﬁwﬁmmLLmﬂ@hqﬁuaei’mﬁﬁaﬁﬁzgwmaaa (P < 0.05) 9MNN1TIATIZH
29AUTENBUNAN miﬂszmEJ@hﬁuaaLLuaqﬁ’]LL@iazﬁuﬁLLasqama wumsnsTaefvestanindy 2 nNauEn
fio naul 1 Lﬂmmmﬁ’lﬁLL'WiIﬂiBﬁ]’lSﬁdjﬂqaiﬁu’lﬂuﬁﬂ’]ﬁﬁ 1 ¢ ¢eh (DYSP) waasnidn (BESP) 34T
(GESP) uazsgouutaaily (ARSP) Inefidnuwaznsunsnszagluluiiamaieniuainugnau LLaxﬂfj:uVi 2
L?Ji;LL;Jﬁ@JWﬁﬁﬂﬁLLWi'ﬂizﬁ]ﬂaiuﬁdanf]@%'ausluamﬁﬁ 5 laun seauuuasUatnu (LISP) Meeuwiasetiu
(HASP) 3rnutisnaena (RASP) wazssauutasiuyam (EPSP) Tneildnuawnmsunsnszmeduiusiuluiianis
WeuANRaINTEe AYTALMAINIAIENITININ Qmuqﬁmaa‘g’] warAoonTuTiavaneluii
AdNALY waaeth ANUYNYN AUVAINTEA  FYLAUNAINMANENITININ L%auﬂf'@u

Abstract

This research aims to investigate the species richness and the distribution of aquatic insects
in Nam Oun Reservoir between November 2013 to October 2014. There were 4 orders with 8 families;
families Dytiscidae, Baetiscidae, Belostomatidae, Hydrometridae, Nepidae, Coenagrionidae, Gomphidae
and Libellulidae. The abundance of aquatic insects was average 100.94 + 108.01 insect / square
meter. The richness and the biodiversity were average 4.27 + 1.53 and 0.94 + 0.25, respectively. The
abundance and the species richness of aquatic insects in surveying time were significant difference
(P < 0.05). The principal component analysis on the species aquatic insects’ distribution in each area
and season was found that the distribution divided into 2 clusters as follows; Cluster 1 was the
aquatic insects distributed in winter season which were water beetles (DYSP), small water bugs (BESP),
water striders (GESP), and damselfly larvae (ARSP). The abundance and distribution were in the similar

direction. Cluster 2 was aquatic insects distributed in hot season in station 5 such as dragonfly larvae
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(LISP), dragon fly larvae (HASP), Hemiptera (RASP) and Ephemeroptera (EPSP). The distribution and
the abundance were spread in the similar direction related to the richness, the biodiversity, water
temperature and dissolved oxygen.

Keywords : aquatic insects, abundance, species richness, Shannon-Wiener index, Nam Oun reservoir

o
1. unun
wuasdusnnaduaguuuniliiesdiutieenendelulviseylndul uuauvaldgniSendtuuas

v
=

(Aquatic insects wa¥ Semiaquatic insects) Faflaun3nsin 13 Sudu (Order) Tusauild 5 Susu Ao Susu
wuasTUr1 (Ephemeroptera) dunuLLastIInNT1Uln (Megaloptera) susuluasUs (Odonata) SuAuLuad
gl wseuuasalaunaiy (Plecoptera) LazdusuLamuouUaenii (Tricoptera) Dunsashituiase
desndandnynadaendoegluth uwadusrnuaziuannziufissogliuasssogfooudoagluth
dufiufrordeunun wiawe wareinsule uasuuamusulasnindszesioouadegluih dufutoe
UUUN mmwlsziuu‘uﬂwéaiufwsﬁua;iﬁwﬁm dusulNasg (Coleoptera) sununuasanstn (Diptera) Susu
wauAu (Hymenoptera) Susuilideuazuod (Lepidoptera) sustunuasinetnla (Neuroptera) flaandn
dausnniuuiasun wasilunsdnduuuash 51";amwﬁmmﬁﬂaghﬁmaam%ﬁm wiunswiaendeluiiies
Vesvey uasaestniduuianiiiiieszerld foou LLasﬁﬂLLﬁagﬂuﬁw dudufuieegunun (Sangpradub,
2005) ﬁiﬂmmmiﬁﬂmﬂ'ﬁLLWi'ﬂszmwaameﬁ’] Chaisri et al. (2009) ﬁﬂmmﬁmzmaﬁmadLLmaﬂﬁjﬂu
whian faindessns wuusaninvmn 8 Sufu 89 1A nanszatefvesiasimuINNTigauTnasuh
fio 29 Leptoceridae Wuumﬁqmu’%nmﬂmaﬁw A 29 Baetidae LLazwumr]ﬁqu%nmUmaﬁw Ao 29A
Corixidae Minewang et al. (2012) sieunussaslugwaeuinm Saniamn $1uau 9 Sudu 59 9 uay
LL@Jaﬂ‘ﬁWUMﬂﬁqmﬁaumwuauﬂaaﬂﬁ’mﬁ Hydropsychidae Soontornprasit (2012) AnwiAuaIniae
yoauuastilunIungien Tonianeien wunduuuacii 6 Sudu 26 29 3,511 f uuasiiwusnniignfeddliin
lued Geridae Uy Hemiptera Prommi (2011) AnW1AUNAINTA1ENINTINNLALLATIATINYUYY
vosuvasitluvaidafitihdinaeanan lusminedonunseans Ineansunay fwiauaUsy w
LL&Jaﬂﬁ”l 5 JuUAU 21 29A LLmadﬁ’nﬂﬁ Corduliidae, Belostomatidae, Nepidae, Mesovelidae, Chironomidae
gz Hydrometridae ﬁmmﬁuﬁuﬁ‘ﬁuqmwgﬁﬁﬂLLasmmﬂ USinueon@iaufiazangluth ansthlihaesh
Usinawewdsiomuaiiazateth Aranudunsailusine Usinawenlude lulasiou Yuaeeslsroan
Usinadlunsn-lulnsiau wazUSinadamn Soontornprasit et al. (2013) AnwAnumaInManevesuuati
Tuudithds Sm¥anzien wavdmindose wuwwaah 7 Sufu 22 29f wavwuashinudeuduiusiu
qmwgﬁ‘uaﬂﬂfﬂ aulung wazd3unaeesioveas

wiasihgnineglunduvesdaivindu Sellafefifinaronauninssnouaranunyumesdn futhiu
1gun Jafosugmnini famanszuath armidinssuai dnvasvesiuriesi uazggnia (Thanee, 2014)
Usinaeenduilazaten anuniiswesdisns mmgwmizﬁuﬁwmLaLﬁuﬂﬁaﬁﬁmaﬁamsmzmaﬁa
Y99f9ouUlIaIle (Rattanaboontha and Sangpradub, 2010) miL‘U?iIEJ‘uLLU@Q‘U@&%QLLamé'aﬂmméﬂﬁﬂﬁwa
nsgnulnemsssiod auein (species) U3anas (abundance) uazguuuunsnszanesiivesdsdiiiniiondoot
1‘145’11@EJLﬁW']xIﬂNﬁ%’]asqmué’mﬂsiﬁﬂiz@ﬂﬁwﬁmﬁwﬁu (Abel, 1989; Richards et al.,1993) wazilNanssnu
AONNINTEFvR AN IIUS A (McCafferty and Provonsha, 1981) Tneamzuasinszuuln Wy
grafiuihegleunansenudenanldinnniunaninda (Neamsnae, 2011) fefulunisinuadsilitednu
mmmmﬂ‘aﬁmLLasmiLLwﬁﬂizma‘uaﬂmeﬁgﬂuﬁuﬁLL@zg@ﬂﬂﬁhéNLﬁuﬁwﬁauﬁwgu Joninanauns Judu
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wianhiAeinnsaiadeusieiudmihgulivssleviiiensinuasdundn uasiluuvaemnsanmineins
dniihvesurulagsousiuivd nenanisneasslansaliiludeyaiiugruvesiiauaznsunsnszany
vosuashilunsnensdaiilugrauivindewiigu

= |

ANSAN®EN

1 1 ® o '
NEILAZYINIAINTTFUNUAIDYY
fmuegedrsemudnvaemsdugvivevessnivin@eudiguiiuandreiulu 3 we ldun we

2.7
uiid
MOUANS (Zone 1) WARBUNANY (Zone 2) UALIARBUUY (Zone 3) WAy 2 9AF1TI TN 6 IAF157Y T
ynagiimans all S117°17°27.86”N 103°45°49.90”E, 52 17°16°32.50°N 103°41°44.05”E, 53 17°13°48.96"N
103°44°31.487E, S4 17°14°12.72”N 103°41°05.76”E, S5 17°11’53.69”N 103°44’41.66”E way S6 17°09’
15.13”N 103°48°03.33”E (Figure 1)

suswiognh waruiashswiafeungainiou 2556 dufeunaiau 2557 lasvinisdu
\Ruseehe 3 ass mugnaIganIavessznelnentieeniadu 3 gg il HANUT? Buduusznananaiiou
panAufenanafiounuamiug (T1) geieuSusulszinanaiafounuaiusfnarafounguniay (T2) uas
qaﬂuﬁmé’uﬂ%mmmwLﬁaquwmﬂmﬁaﬂmqLﬁau@mﬂu (T3) (Meteorological Department, 2020)
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Figure 1 Map and location of sampling station ( ® ) in Nam Oun reservoir,

Sakon Nakhon province

ﬂ'Tii’JU‘J'JﬁJﬁ’JE]EhQ&']LLazLLNaﬂﬁq

nsr¥nuamtuInaged s Tiun gumgivenidiemesiufives mnduiuiediehilsss
AN 30 9. sevelndefiduioTaarudunsmdune wazamnisilniiseries Mettler Toledo
$u FEP20 waw FEP30 Aoandiaufiazaneluthdeiedos Hanna u HI 2400 Jinsesianansidudng uazen
ANNTEAN ;8D Titrimetric method AXA5N15U89 APHA (1998)

s1swieguanilagldaianneluan 3-5 A%t dundlivinalnaiouiaian 1 wes
AT 3 a1 Snunfieehedng alcohol 95% Suunviiamanenansues Pennak (1953), Dudgeon (1999),
Yule and Sen (2004), wag Sangpradub and Boonsoong (2006)
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nsAATidaya

fmnadosazanuivesnsnukiausarslinifisutusuundaivhnsdsan e (frequency
of occurrence) AUYNYY (Abundance) AUINAGBINITININ Usenausie ANUNAINYin (Species
richness) WagAY¥UAINNRAINUAIENITINN (Shannon-Wiener index, H’) #1135984 Clarke and Warwick
(1994) NadeUATAMANAINTEIeNgLF18Ts Kruskal Wallis test aniuiieuifisunuunnssuesaniaie
seminangunsvnaes mMuseA (Tukey’ method) fisziumnuidesiufesay 95 uariiaseviosdussnaumdn
(Principal component analysis) LflafinyIn1snszanefivosusasiudaziuiiuazggnia daelusunsm

R-statistic version 2.9.0 (R Development Core Team, 2009)

3. NanN1sANEILazINTalNG

mmwmnwﬁmaummﬁﬂ

nsAnwAnuansiavesanilusafvindouthgu dminanauss sausmsesausani
szrhadeunneRneu 2556 Sufteugaiau 2557 s 3 asslusevd Tnevinsdudiedtedifudiuny
govuluieungainieu (T1) gofeuluiieuuwieu (T2) uasnonuluifeuiueiey (T3) WULA 4 Sudfy
$1uau 8 298 Thun Susudaait (Coleoptera) $1uan 1 296 (Family Dytiscidae) Susunuasiuzany
(Ephemeroptera) 91uaU 1 29 (Family Baetiscidae) Susuanuii (Hemiptera) 9112u 3 29 (Family
Belostomatidae, Hydromertridae wag Nepidae) wagdusuuuasla (Odonata) 91w 3 29A (Family
Coenagrionidae,Gomphidae way Libellulidae) Iﬂmqﬁﬁﬁ%aamaamswuqaqm 3 29 lumsdrsaandsd
Ao MepuuNasUafulesd Coenagrionidae fMeoauutasUatiued Gomphidae wagiisouusslotinued
Libellulidae wu¥esay 22.08 16.88 uay 16.88 muadu Tasndiiifosazvesnmanumiigalunisdisg
adsil Ao unnsTuzaned Baetiscidae wuoway 1.30 (Table 1)

mnnsinmanuransinvessanilusafuihdeuhgunuuianiniomn 4 Sufu 8 2ed Tu
yuzdl Soontomprasit et al. (2013) 9eUNANIANIANLIINTAIEYesIIANiTluLtEY sewinafou
weufafousuneu 2555 wuusasth 7 Susfu 22 23 Chaisri et al. (2009) B TURANSANYIMINTEERA
vosuwasitluusithan fmindesns ssrihafeusanau 2549 Suftoufsnay 2550 wuuuawn 8 Sudy
89 29A Minewang et al. (2012) SrenuNansFnwacilugeunm stnewlaen Sianin sewing
WWoununiitus 2554 Sadeunuaiug 2559 wuuuanii 9 Sudu 59 29d Prommi (2011) S1BNUHANISAN
wasilutetdaiifihdmaeanalufiufiuminedeinuasenans neneaiunaay Smiauasusa
sewhaftoufiunay 2553 Safeununiiug 2554 wuuuawin 5 Sufu 21 2@ Soontornprasit (2012) Antwn
AMIvEINTaBTesIaN U N Smineie seviadeuliquisufadiousuney 2553 nundy
WA 6 SUsU 26 29 3,511 @ LLumﬁwumﬂﬁq@ﬁaﬁﬂ%’ﬁw Tua3d Geridae susu Hemiptera agiulain
Tuiufisrafuiideuthguiinmmannaiatosniiindmsnsioradesaruunnsisesiiuil fasnainsdy
fhoehs uagIBnsdusedns vilearadennanarnivihdeuhguiirumannyintesntundniifseau
U196
AnuYnYULAYinIeTanwvasuiaeii

ALNBILIAN A LeBsIAY 100.94 + 108.01 Fsemsauas aAnuvaInslanazdvdl
ANty miiANaABvIAY 4.27 + 153 uag 0.94 + 0.25 Audiy WovadeuATILANGNg
ssvnfwﬂ&juwudwmmsqﬂﬁqmLLazmwwmﬂﬂuﬁmaqLLuaa‘fﬂuqamaﬁﬁﬁwﬁmmLLmﬂsmasJNﬁﬁsJﬁﬁm
y3adi (P < 0.05) (Table 2) Tnsfianugnyumesusasniluggvun warnedou (ads 221.33 way 69.00 #v/
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A3u. AwEd) uanssegsiifoddmeadia (P < 0.05) AuggruiiiAedevindy 12.50 F/msy. uazdvil
mmanviaggruILarggseu (18de 5.16 uay 5.16 awad) uansnsegadideddymeadn (P < 0.05)
ﬁuq@ﬂuﬁﬁﬁ%a?{amﬁu 2.50 (Figure 2) ULagARFlANUNAINVENENTININVDIANUT 995U Wazaguu
LA 0.97 1.18 uaz 0.67 AUEIFU

NaINNsAnWIASIEm A aen s mildedewiniu 0.94 + 0.25 Wudiireudiash
dosndittiesnd 1 wamsundnifinnugauauysallusedusm falndiAestu Soontormnprasit (2012)
senuhdiammanaemstanmyeusasilusihddideglutag 0.07-0.89 uay Minewang et al.
(2012) srweuIFriaunarnatendinmvesurasirludiisutan suneudaen Samianin
Wisuifeufuinasinunmihiafiu wuhdialugag 077 - 1.32 lngandififeduiinnumanvanemaianin
fndn 1 finaurinaunwinfinfueglussdudeudneanysn

Table 2 Summary of Kruskal Wallis chi-square test for abundance, species richness

and Shannon-Wiener index for Aquatic insect in Nam Oun reservoir

Station Season
Variate
(df.=5) P-value (df.=2) P-value
Abundance 3.278 0.657 7.238 0.026**
Species richness 3.800 0.578 7.247 0.026***
Shannon-Wiener index 9.337 0.096 4.235 0.120
g - ’ . e
- a . a
o
g 2 7 Y o -
E E = b
R
E 3 o
= a &
ﬁ ] ab ] ,
— b ] i
o o — - i
T T T = 7 T T T
Ti T2 T3 T Tz T2
Season Sezson

Figure 2 Summary of Tukey’s HSD tested the significant of abundance and

species richness at each season

nsuninszanevesuasuazadefifsadewsaziuiiuazdasm
Aadsaun i msmenmiasmaeiiuiarggmalugiafuinideuiigu wui gamnifeads
Wiy 32.13 = 0.45 °c Anshliihdidnadewiitu 0.89 + 0.07 ms/cm Aauidunsaduseni
fiadewiniu 7.40 = 0.30 Vinaeendwuiiazatsluth aenuduiiwesh wazAnunsyiwesth
fienaBowintu 4.17 + 1.12 33.88 = 4.12 ua 29.06 + 3.39 mg/L AuaRy (Table 3)
MNMIIATIEResiUsENeUMEN (Principal component analysis) ilefinwn1snsyanefvesuuati
soAAmMAML ALYNYY ANLTAINYn LLazﬁmﬂmmmmﬂmmal,wiazﬁyuﬁLLazqg]ma NUNINTEANEH
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vosuvasindu 2 ndundn Ao nquil 1 LfJuLLzJaa‘f’]ﬂ'LLWi'ﬂismaszmqwmﬂuamﬁﬁ 1 (Nov 56_S1) laun
#ati (DYSP) unasnidn (BESP) 3aT4th (GESP) uazshsauuvasaida (ARSP) Tneiidnwazmauninszany
lufimmnafieatuanumng (Abun) lurasiinguil 2 Wuuashifimsunsnssanslutaaggfouluaniii 5
(Apr 57 55) I shoouutasUathu (LISP) fgeuuiasetiu (HASP) snutwmniens (RASP) uawiageu
wiaaluey1 (EPSP) lasfidnwaznisunsnszateduiusiuluiianiadeiiuaiiuvainviia (Sr) avil
ANUVAINVAIENNTINTN (H index) qmmqﬁmmﬁ’u (Temn) waganaandiauiiazangluti (DO) (Figure 3)
eI TEssUsznaundnlunisinmassinunsnszaesesuuanindy 2 ndu lae
nawt 118 daath unasaidin 3908 uagshseuuuasaidu (ARSP) wuluaniif 1 Afianmitufiduusinn
vhedlndmeszuneiheenainideu Fudnndasinaasuamesssiuirouduned Siuitunagu
fluiuagmeifanmmnyaudmiuduiiogodovesuuanii asanrdestunaveanisinyiadaiiag
nauit 1 fanuduiusiuamugnaufianansenuusasilénnluuinm dunguil 2 1 fMoouwase
1 (LISP) geuuuasUatiu (HASP) wnutviem wassdeunuasdlzan wunisunsnszaneluuion
andil 5 Mduiiuiiduihsessuidlnaddeu sefuihandisudands warnnsinmadsdannsony
wasild 4 29d erdesnanuinaiiinslredveniludeudnmsipmuasaranyiinuvesansomns
19# (Slavevska-Stamenkovic et al., 2009) ImEJLmamfwﬁ'wuﬁmmﬁmﬁuélﬁmmﬂﬁuqmwgﬁ WavoenBLauil
avaneluthaonadasiu ﬂsmmfﬂLmaaﬁwﬁmmé’uﬁuéﬁuqmmﬁﬁwLLazmmﬂ USinueondiauiazaneluih
Amstlifimesh Uiinumewdeimueiiaranedr aenudunsadud Yinuuealunde-lulasiau
Usunaeeslovean Usunaluasv-lulasiau uazUSunadaa (Prommi, 2011; Soontornprasit et al.
2013) WuLAEAU Sangpradab et al., (1998) ﬂdndwﬂﬁaﬁﬁwaﬁmﬁmLLazﬁﬂmuﬁmﬂﬂﬁﬂis@ﬂé’wﬁa
wihau laun qmmﬁ‘fﬂ Usinameadeiaraneth smnudunsaduds Uiinaeenduuiiasangluih mnud
nzUATN ANAN uazANYUIeNh uasiansAnmaSsinuiseumasiUrndluuinnd neuuadzam
ausanuldluwvdnidifiaunmd fulnueenduuiiaraigluings (Thanee, 2014) uansisiiufinouuy
voadouthguiianmundonitauyseilésuranssnuanionssuesuywslaisnniin

HowSé S‘J

Aprsd %5

Figure 3 PCA showing distribution between Aquatic insect, water quality,
diversity index (A) and spatial and temporal (B),

Abbreviations of taxonomic are shown in Table 1
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Table 3 Physico-chemical values (DO, Temperature, Alkalinity, Hardness, EC, pH)
during November 2013 to September 2014

DO Temperature Alkalinity Hardness EC
Season pH
(mg/L) (°c) (mg/L) (mg/L) (ms/cm)
Cold 4.67+1.31 31.04+0.14 32.89+4.44 26.33+1.61 0.97+0.05 7.20+0.11
Hot 4.76+1.73 31.53+0.46 41.20+2.29 26.09+2.63 0.94+0.03 7.63+0.36
Rainy 3.08+0.33 33.84+0.76 27.55+5.64 34.77+5.92 0.77+0.13 7.37+0.42
Average 4.17+1.12 32.13+0.45 33.88+4.12 29.06+3.39 0.89+0.07 7.40+0.30

4. a3

mwwmﬂmﬁmaaLLumﬂfw'%nméNLﬁuﬁﬁauﬁﬂgu Favriaanauns wuuuas 4 Sudu 8 2 Tiud
29A Dytiscidae Baetiscidae Belostomatidae Hydrometridae Nepidae Coenagrionidae Gomphidae
uay Libellulidae Tnendfiii¥osazaasnmanugagn 3 29d Tumsdrsandsd fo Meeuuuasofued
Coenagrionidae AouLuaUatIUIA Gomphidae tagiioaulisustuwd Libellulidae wuissay 22.08
16.88 uaz 16.88 muddy laeasdiiisosazvaanmanusiiaalunisdisanall Ao Meeuuunsduzanied
Baetiscidae wusosaz 1.30

mmsqﬂfqmmeﬁ'ﬂ,uéwLﬁ‘mfﬂL%auﬂfwguﬁmm?imvhﬁu 100.94 + 108.01 fMIADMIINUAT AINUVAN
yilauazdviamnuvannarenadinmiianademiitu 4.27 + 1,53 uaz 0.94 + 0.25 Ay Tasaugne
wazanuvanwinvesianiluggnafidrsafinuuandsegiifddynaada (P < 0.05)

o3dUsENoUAN (Principal component analysis) N13ns¥aNEfTasLMAsIRDAAMA ML ATANTY
Anuvanyin wasdvlanuranumeusasiuiiuazggnia nunmsnszatefvesianiniu 2 ndumdn Ae
naui 1 Buusanifuninssnedrsgguuniluanidd 116w daeth (OYSP) usasanidn (BESP) 3418 (GESP)
wasoouuasaily (ARSP) Tnefidnuwaznisunsnszagluluiimmadeafumuynyy uaznguil 2 1
wiasthiifimaunsnszanelutasggfouluandil 5 éud shseuuuasathu (LISP) fsouusasUatinu (HASP)
wutyaeT (RASP) wasshdeuuuasdlzam (EPSP) Tnsfdnumenisunsnssaeduiudlulufimmadentu
aravannaia fdanuvainvaneynsdanm gamniveni uaseroeniuiorarelu anmnsoeluld
Uslouiuguiievsuenamninaesundsile

a a
5. naanssudsznIe
MmATeillasuuatvauuandinnuaugnssunismsgaudne aneldlassnsdaaiunisidely
gauAnwILaEiRIIIIN I aeITauviend Yeuuseana 2557
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Abstract

This research was aimed to design and build diesel engine testing. ESC Test Cycle was
modified to be a testing standard. A single cylinder diesel engine which power was transmitted
through the electricity generator using the belt and pulley was used for the experiment. The engine
was tested and measured the rate of fuel consumption at the engine speed of 1,200 to 2,250 rpm
and loading of 500 to 4,500 Watts. The results showed that the lowest brake specific fuel consumption
was 344.56 ¢/kW.h and the highest fuel energy conversion efficiency was 24.58 percentages at the
engine speed of 2,100 rpm and loading of 4,000 Watts. However, the engine’s power was maximized
at 4,500 Watts with the engine speed of 2,250 rpm but lower than the engine’s standard (5,200 Watts
at the engine speed of 2,200 rpm), due to the engine has been used and the engine’s parts were
deteriorated. This factor caused that the brake power was lower than the engine’s standard.
However, this engine performance testing in diesel engine for laboratory gave the useful data for
testing and determining the engine performance.

Keywords : Compression Ignition Engine, Engine Testing, Laboratory
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L%@LwaaﬁgﬂﬁmLfﬁwﬁaum"lmﬂgmmlwﬁawm (Heywood, 1998)
1.3.3 anudunusvasdauUsildtmunaussauzvaaadaseus (Heywood, 1998)
Fudsiifetesiuanssousveaiawudlaun maausn usslnusn was shsnisaudesdomas
FUWIELUTA
fUTNU09A3038UR (Brake Power, Pb) Ao mdausnildainnisiagaslaunlufived semmas
T iilgoenunduidausnvonnioseus fauns

27TN Tb
Pb = Tb(D =
6000

AUTEANENINNNSIURBUNS UG DLNEITUWIZLUTA (Brake Fuel Conversion Efficiency, n,) Ao

(1)

WS uduaimmdauusniuaIUsuIuAILS U la S UANNISETUATUVBILATEIEUR AIAUNT

P

nfb = rthb (2)

f THV
SRTIMIAUUTDIRNAITUNIZIUTA (Brake Specific Fuel Consumption, bsfc) fie 8nsin1sauaes

WRLNAIRDNTIMUILLTIIN AaFUNT

r%f
bsfc = — (3)
P
. b
Tef P, = AaauTn (kw)
T = w33UaLusn (N-m)
I3 5 s .
N = AULTITOUVDIATOILUS (rev/min)
Q, = AIANFTDUVDITOLNET (MJ/kg)
m, = n3INTAULUTUTDINGS (g/5)
bsfc = nIINTTAULUDATDINAIT L WIZLUTA (/KW-hr)
n, = AUSEANSANNTURUNASN LY BLNAITUNIZLUTA

1.3.4 waugiiaussaus (Performance Map) YadiAsaseusiynsziiadaenissn
shuvslumshaniiddyidnadeaussous Uszansmeaniessudqasuidafonmssn fo nse
AMEITOUTDNAS DS
aussausuazUsEAviammeaaeseudiqastindensdniinissuasaudiseusng o ssuanady
wrugiiaussaus Sadunisuansdn bsfe ivnduuunsimves bmep (orussdn) fumiudisouvasaiases

(MFonusuaderegngu) (Heywood, 1998)

2. A5n15ANEN

2.1 aunsal
2.1.1 \A3psgudnagey
insossudnaaouidurdewudiyaszidasenssauiavieasnluditag Bve Kubota fu ET 80 Taguand
Foyamamadialunsed 1
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M13199 1 Yayan1amATlAYaATBNEUANABY (Siam Kubota Industry Co., Ltd., 1998)

WS RIBA Kubota

U ET80

WUy \psuffaLUUgUUeY 4 Famy sruteaudoudeh
wugngu 1

YUINNTEUONEU 84 mm. (bore)
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DNINEIUAEION 227:1

widn wuuinUangutu (NP-DP 15 SD NK 1)
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SEUUTEUIUAINSDU wiothuuusisssuneaudouwuy Natural Convection

2.1.2 ww3astiianseualniin Generator)
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2.1.3 gunsalin
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waeau, tvaeify, lefuazlode m'i’?ﬂﬂ’s’mL%’JS?J‘ULﬂ%l’e]ﬂEmtﬂ‘ﬁqﬂﬂifﬁ’?ﬂﬂ’s’mﬁ’ﬁ@mwuﬁmﬁﬁ M3INERIN
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ﬁwaa%?\laﬁamagjﬁ’uﬁqﬁﬂmmﬂ (British Standard, 1992) lngsainiudluilinesiuuldes (Keerativutisest,
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2.2.1 FBNTaigaLiunagay
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AW 1 Yawiunagoy A il 2 1nSpseuduaziaTasfanszualvA
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AW 7 ANUNTNYBEIRNDINTA ANN 8 YANUBTLADTINAUAUANATON
2.2.4 Wgladuazaneniy

1. @nwmdeyauazarnumvuiavegiadndedilunsinimeass

o '
16 & v o =
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Abstract
The research titled “The Integration of Local Wisdoms on the Pottery for the Development

of Production Methods and Materials in Making Artificial Reefs” is an experimental research, the
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objective of this research is to study and analyze the integration of local wisdoms on the pottery
into the design of artificial reefs as the habitat for small aquatic animals in the sea, and then evaluate
the effectiveness of those artificial reefs. The scope of this research is the study on local wisdoms on
pottery, pottery production process, pottery materials used to make artificial reefs and the attributes
of artificial reefs located in the country and abroad. The data is collected from the surveys on the
attributes and physical characteristics of natural reefs in the eastern coast of the sea and from the
actual experimental data on artificial reefs in Thailand and overseas. The research results can be
divided as follows: the study result from relevant documents and researches, conceptual framework
showed the summary of artificial reef design with following design points: the shape of artificial reefs
is semicircle with 800 Millimeter in diameter, 100 Millimeter in thickness and 400 Millimeter in height,
the top and sides are drilled into a circle with a diameter of approximately 160 Millimeter for easy
flowing in and out of water, allowing fishes to live within the spaces of artificial reefs and being a
shelter for small fishes and a habitat for organisms. Based on the result of study of pottery materials,
it was found that the pottery can be used to make artificial reefs and it is also environmentally
friendly. In terms of the evaluation on the effectiveness of artificial reefs by experimenting artificial
reefs to be placed in the area of the Gulf of Thailand, Bang Phra Sub-district, Si Racha District,
Chonburi Province, under the collaboration with local fishermen, the artificial reefs were placed
15-meter depth from the surface of water and the data was collected every 1 month for 1 year, it
was found that small aquatic animals have lived in them and the organism of sea barnacles has been
formed in the area of artificial reefs with the increase of aquatic animals living in the area where those
artificial reef were placed. In addition, it was also found that the artificial reefs were the habitat source
for all types of aquatic animals, especially, as the safe shelter for small animals in the sea.

Keywords : Integration, Local wisdom, Pottery, Artificial reef
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