s189uUUaNY Tl
(Final Report)

N1SANYINSLRTEYLAULALAZ AN YU AR NN TEUNUGVBS
Ussynsuansuluimmdgguiifesuunasdumui Ussmalne
Growth and Reproductive Performance of Rainbow Trout
(Oncorhynchus mykiss) Bhutan Population Under Specific

Condition at Doi Inthanon, Thailand

LHUSIUIRY © N1SIVYRAZHAUBNBANUSTZENSAINNITHNAANG
NSINEATUUNUTFS

lng
Auvelnyn duaIde Lazaue

atuayunuItelae aanduiduuasWauINuigs (@9AnsunIvL)
UszdnUeudssana w.A.2563



F189uUUaNY Tl
(Final Report)

N1SANYINSIRSYLAUTALAZ AN YU FIAYNINTTUNUGVRS
Usspnsvansuluimmdggiuiifesuunasdunuusi Ussmelne
Growth and Reproductive Performance of Rainbow Trout
(Oncorhynchus mykiss) Bhutan Population Under Specific

Condition at Doi Inthanon, Thailand

LLAUGIUINY : N15IVYLATWAUBND ANUTZENTATNNITHNAANG

.
N13INBATUUNUNES
AEHIY N9
1 Aaundelngv - guAsds Wadslasenisvian
2. welszau wilafo AL IToues iR nSIE A i daded
3. weaalld wilada eI Souas a1 Tns Aesdn i dadedm
4. weEuns NuSeza AudITouas AR I Asde i dndedos
5. welvaeiiud weufide AL ITouas iR A i dadodes
6. WU oy yailSlasensuans
7. weganslun Wesn yailslasanisvans
8. WwNIATY anuAs yalslaTinsvans

NUATNUT 2564



AnAnssuUsZNA

Az IS TevaUNIEALAn LA uasTAuTigs (Rednsuman) Tldlinsaiiy
ayunsAneidiies “msfnwinnalyiulanasdnvasddymanisduiuguesdssuing
vansuluimadnguiliesuunesdunuu Ussindlne” Usssiflusana 2563 uag
YOUBUNTHANARLNITUNTEM TN AN T A UMAN S ALFNTINATIINY wastauauus
Foaniusuiuuszlovnleganndenisfinuide wasveveunaidmihilasanisussus
ynvufildiamialunmsfnedfeluadedlidnsagaeadld

AMBAIAEY
NUAWS 2564



1. Wi lasing
Yo-ana (mwilne)  aumddnyn gueds
Po-ana (Mw19ange)  Khunying Gomut Unsrisong

AR Jsayayen

RIVIN Wmhlasin1siae

VB yailflasan1sma

fiog 65 i3 1 auuemn fuaawn sneiles Jwmindudny
Inséwi/Ingens 053-498557

E-mail gomut_u@yahoo.com

2. N3 p 3
21 Fg-ana(awlvng)  wedssa wslafu
%a—aqa (M®1INQY) Mr. Prasan Pornsopin

el Ysyeyuen
HAUS @ém’mmi@ué‘i%’aLLasﬁwmmﬁwasl,??aaﬁm’j‘ﬁﬁmL%aﬂmi
NUIBIU NTuUTZUS
ﬁagj @ué‘i%’aLLasﬁwmﬂm,wwzl,gmé’wiﬁﬁml,%aﬂmai
90 1y 12 Auanuens gnadunig Jamindealn
Inséwi 053-498428
Insans 053-498556
E-mail prasand7496@gmail.com

22 Yo-ana (Mwilve)  unegaild wsladn

Po-ana (Mw1dange)  Mrs. Sudjanee Pomsopin

b3

AR Yyaln
ALy UNMIINITUTENIT YN THLAY
WU NTuUSEUS
ﬁasﬂi @us‘i"ié’l’eLLazﬁwmﬂWiwangaqé’mfiﬁﬁmL%ﬂmi
90 1y 12 Muanuens guneduniy Jmialdealn
nséwi 053-498428
nsans 053-498556

E-mail sudjanee2@gmail.com



2.3

24

25

Yo-ana (nwlne)

'
=

Yo-ana (Mwdengw)
AR

AR

w8

ﬁasﬂj

nsAwA
nsans
E-mail

'
=

g-ana (Mwlne)
Po-ana (M1dIngY)
AR
ALY
Mg

o

Ins@w
nsans

E-mail

=

g-ana (Mwlne)
Po-ana (MeBINgy)
AR
ALY
NUIBU
fiog
Insdwii/Insans

E-mail

Usauns AuSezeR

Mrs. Sompom  Kantiyawong

Usugnv

UNIYINITUTEUITIUEYNIS

ATUUTELY
ausTouasiunsmzdsdaiidadodu

90 Wy 12 firuanuems sunedunsy Jamiadusin
053-498428

053-498556

somkae08@gmail.com

welypatiug wiuidy

Mr. Chokanan Prompichai

RATRIRIEY

Un Iy INsUsTIsUURNT

Qe OIREANN
AusTouasimnnsmsiedr i Iadod

90 vy 12 FUAWWRIVNT BNBFUNTIY Jandadiasiny
053-498428

053-498556

choanatus@gmail.com

Ay Yoy

Mr.Sanont -Noichuen

UStuang

UnAyIN1sUssA

yatlslasanisvans

65 vy 1 auuawN Auagnw ennawles Jnindedln
053-498557

sanont_n@hotmail.com



'
=

2.6 Fo-ana (nwilve)  wedvslya Wewnn

'
=

¥o-ana (Mw1dangu)  Mr. Sittichoke Muangpa

QlaveloY Yyywd

AL UNIYINTUTZUS

MBI yallSlasanisnans

fiog 65 1y 1 auuawmn fuagnw gunailies Jwmiadiesln
Insdwi/Insans 053-498557

E-mail m_sittichoke@hotmail.com

2.7 ¥Wo-ana (Mwlny) UYUTIATEY 39uAT
%a-aqa (mmé’qﬂqw) Mr. Narongchai: Sangonsri

GlaveloY TRRITRH

AU unIvINsUsENe

WL yaiiflassn1snas

ey 65 vy 1 auugmn Auaawn gunaliles Jamiaduslvy
Insfnvi/Insans 053-498557

E-mail narongchai2269@gmail.com



unagudmIuguing
unAnga

nsfnnisasgiivlnnasdneusdiAgnianisduiug wiseandu 2 ssey el
svozil 1 AnvusSsudisumaadgiulaansuludmed 2 nguuszang Téud ng
UsrynTggusasnguuszvnsdunuuiiy (F7) Wemsdusaguriafinaostinsedu
Tusiuliitfasndt 40 Wesidusd seduletiulidenndn 7 Wedud wenthifua 5 Wosifud
dluglaun 1 wWesidud wasweanwouiin 200 dadndudeflanine s Uamnaesaaingy
Ussrinsuannauasyaiineiile fivtnadasudy 750.76293.72,  758.53+50.28 uas
702.25+27.82, 788.43+33 11 N3u F"I’NSJEJ’]’JLQ%EJL%&J&]IH 37.22+0.24, 38.69+1.46 Wag 37.56+0.31,
39.99+0.35 wuiluns 9rudsy Weduansrasannaiins 8 dot saudifeusunau 2562
fudoudaoma 2563 wud tminiadegang augnieieaaving dminifiuedesotu
wardrrmasigiuinsunsvesiantidanguussrnamadiasmdsunndnsfuogdlaid
WodAyn19adf (p>0.05) dns1sean1evnfiu 98.61+2.41 wag 100.00+0.00 Wasidus
puddy ssexdl 2 madssansuluimadnaduasadeluioinuaugamgitiusy
Faauas LawSsunsngiusAnwidisuiisunnuauysainevewainguusyannigy
wasnausznsduruwiiAu (F7) 01 2 T uag 3 9 TnsmuaugnmgiuhliiAu 12 aem
waldug uazyamas (@n : ad1e) sseznan 2 Weund Ua%wmu’iﬁﬁmﬁmaﬁm‘%uﬁu
934.18+155.61, 810.00+139.48 uag 1063.10+247.65, 1027.25+204.00 N F’]’J”I?JEJ”I’JLQ%EJ
Sudu 40.55+3,05, 0.41+2.29 WAy 44.06+3.30, 43.56+3 16 1wuiuns varwedled
57%‘1%@’38611(;{14 778.61+186.78, 801.87+167.89 wag 1186.10£341.77, 1240.95+235.32
n$u A meTIRRNLTAY 37.9247.12, 38.96+1.94 Uay 44.2743.04, 05.16+2.65 \yuRlms
puddu i wesmuatgumaTtuastmas wud dansuluivad eng 2 9 S8
ANNANYTRUNARUUTINA 34.62  waw 38.89 \Wasidud dasimnuanysalmadatines
Wiy 71.43 wag 85.71 Wahidud wasdniariuauysalinadatnade 21.05 wag 9.09
wWedidud  puddiu elinneidoyavadn nuiwansluimndeny 2 U dasany
AuyTlMALUUTIIWA SnT1AuaLysalnAlannay wazdnsiamanysalmalannade
ﬁqaaamjuﬂismmu,mﬂm'Nﬁ’uasmiaiﬁﬁaﬁwﬁ’ﬁquaﬁﬁ (p>0.05) Yansuluimid g 3 U
fmIANUALYIIINALUUTINMA 65.67 Wag 68.00 Wasiiud dasianuanysoinavan
WARWNTY 9130 waw 89.47 Wasibud wasdnsiauanysolnavatmeilis 5227 uaw
54.84 WeSidus mudiy Weliameidoyanieedn wuin vausuluimsdeny 3 U f8ns
ANANYTANALUUTIULNA é"mwmmamgiaﬂl;wmJimmegu,awa%wmﬁaﬁ%aaﬂﬂdu
Usgnsunnnsiueg slifidedAgneada (p>0.05)



mMsAnwiisuiiisuwazAnianriauiiuiyansuluins inaudszving gy uuas
nauUsErnsBunuwitdn (F7) TuanimmsidssuunesBunuud Usemdlne asulédn van
suluimsdngudsevinsgguinsasyiduled ldunnd191nngudseens Sunuusipy
wazanusaideanniluimadnduuserns g ufiodureusiugld efiony 39 u
ﬁaqmmuqmwgﬁﬁmazﬁmLLaﬂLﬁuiSBSLaaﬂiﬂﬁaaﬂdﬂ 2 1fioun3s (113 )

YN

Uasuluims s (Rainbow. trout) Fedmenenans Oncorhynchus mykiss Tudssmelne
5uT WA 2516 NIPUMAAINTZUTHIUATIVAS 1V INADARUIATLINTIY UTIOURRS
fsvddinsuussummiuiuaiasadedsuunssuieluifonimmifurmngfes
dieasreo@nuasmeldliturimnuuiuigs Sdimsdidigauaisuluimadanyssna
uALIAN WVPRDdEEsTdaTlinusnate1ne Suaere S Tadedivi wudn ifleidesd
gauminith 24 ssmuealioa gnuatmieviavun dewilul wa. 2518 Fainlunaasudsad
m’w‘i%’aﬂismwﬁuﬁqmaEJ’Su‘wuuﬁ ‘W‘waqmJaﬂmmmm‘%ﬁgﬁﬂmiﬂ”ﬁmum 475 NSy
uaifidmyimssendh dedu Tud we. 2541 yailslasamsmanTuiunsuszaadimsifonig
Aesannluimidlutufiaofinumsmdunuiti Tnefimsfaiuglafivmngauiie
THSunausiiug Idgnuarjuusnluieusunau 2542 S 3,300 ¢ THandss s
6 - 7 o Aflnuinnaniifesuilaa (@hwilh 250 - 300 n3) hlrsanalnglfiusoues
svezanIaaeafidundidnaszma Seldssesnaniesds 18 Hou uenandanin
nlionAuasgnvnfifvunaduresresBunmidamnsauenadonausuluimes vl
ansoiieddnaestianse (nynuasams, 2500) dmfugaranmsdmuneuasluimsd
Tuseningd wa, 2560 - 2563 nasyulassmsdssudladsandnlilonain yadslasamsans
seluguuuuresataniayaisuntu Suandnsauvisdu 32,7230 Alaniu Antfuyad
11,909,993 U (1ulAsensUszae Yailslasan1mads, 2563)

Tul wa. 2560 neldruiuilessninyailslasen1maisiunssnTIununsves
Usenengu yailslassmsvanaldueuiusumleditou aweidou THungudidouszae
a9 Haa Ussinaggu wazyailBlasinisnatdasunavlavansuluimsdlusseziiaan,
(Eyed stage) MnszinAngu el flunsifsauisuiteusasy fulgoiugiu il dunun
Figatu oty Fedndudostinsinwandnusvesansuluimsdngul ssunsussina
o Waglul wa. 2563 Wumsfinwinsaiagiuls 9n91n13700018 kasAINELYTIINA
vesiufUansluimaingulssnniggu seiiievdeyalulflunsususiudifuiite
wagvilinsnAntansuluimssiiussAnsamanntu swludanasnsfioninuasseld
PnmsidssUanlingdae



Toguszesd

iiaAnwmaatyduln dnsinsseanty uazauauysalinavasiuguansuluimsd
naulsErInTgwiiesluanmnsiaesvenasdunuuyiusemelng

A5N1599Y

msAneuUeendu 2 svey Liun ssewi 1 AnviSeuiisumsas aiulnvesuan
sululnsdarenaudsewng tua naudseyInsauLaznauUsEInsBunuuAY (F7)
uazszeedl 2 madssanslvimadaiuasmailosoanguuszeng luiesmunugisuas
LLasqmma‘]‘waﬁaLm%mmwwﬁuﬁ: Fndums #ail

1. ss0¢ii 1 AnwilBsuidisunaniyiulavestansuluined 2 ngudserng

1.1 AnwdvuiigunazAndeniaudiusuansuluingd 2 ngudsesng
oA naulsxAININ M wasNaNUsE¥INTBUNUUIGY (F7) NnduUszyInTas 3 Ue 9 ax 48 7
swdnnu 288 7 Yawnassaenguuszrinslatnaguazuauneaile fuminadedudy
uavA MY RAYENAL Fall dmtnedoSusuiniu 7507629372, 758.53+54.28 waw
702.25:27.82,788.43233.11 nfu A aBeuduwiniy 37.2240.24, 38.69+1.46 wae
37.5620.31,39.99+0.35 LUUANAT ANAINY

1.2 Uenaaad

UeROUMSATN 2.25x7.80 A3 SeAULIEN 0.60 1ins wrazveiiuiimsiiva
e 360 Ansewil e meaedluvetlvaswmaen S 6 Ue naNUseNNTaL 3 Ue

1.3 9 msHasnIse s

Tremsdifaguriindinasstissiulusiulidenndt 40 wWeifud svdulaty
laltfosnd 7 Wesidud aauhiiutan 5 weddud dluslaun 1 wWesdus uavweamusuiu
200 fiadnsusaflaninemns Wemnsdaunaguazmaleludng 1 Weosiudvesimiing
soTuyniu Wuszesiom 5 Wou udmniuasBuimemisas Wludns 0.5 wWesidusives
dmindsoTu S 3 usedua i sseeinan 3 ieu uasndniwiuguameassdive
Tuesmunugumniih angaumndihaddsenin 10-12 ssmwafea wddeSudiuna
omsUammaadiudnm 0.25 Weiluivenimindrety Suudiaiazads (e 1)



M15199 1 YSuaunistivennns (Wesdusdvesimilndasaty) lunisidesuainguuseying
QO MAzNaNUTEYINSBWNUURY (F7) Welureuiug U 2563

d YSununisiienmns . y
LAau B niuresnsiiemis
(WUDSIFURNYDIUNUNGINDTU)
WATIAN - WEWAAN 2563 1.00 NN
dguigu — daAn 2563 0.50 3 Tueduam
fUgNEU — SUNAN 2563 0.25 dmviazAsy

wnewe 1) Suidweudiusiddosanuataaunitingndn 12 °C TuSud 15 3smeu 2563
—_— 3 L (]
2) FHMIWERUGII T (Fausuinay 2563 — nuAus 2564)

1.4 \iutdayan1snaaes

dudstmifnuazfaniug1areusifuguatdnutoss 10 61 (Usznia 20
Wesifud) vesdunailuteusdazus vn 2 Weustenss Wiodugamsfinmnsiaigdule
Fadmihuas Snanuemlatyni wieursdmdentamaduaswadodidedutenuny
gamgiiuastiuaduieudonay 2563

2. seee¥l 2 nEdslansuluimsdmaduasiwalisaasnguussrinsluiasaiuay
QUNONUAZUILES

q u
|

21 Anwudivuiigumsiasyivlawazainvanysalinadasuluimsdngy

9

UseansgaiuLaynguussnInsdunuuian (F7) o1y 2 uag 3 Ulagvaneny 2 U nau
U591n3Q 10 PUaMNARIINIY 14 /0 WasinAldleganuan 19 1 nqulseunIdunuuiiay
(F7) Yauwaganuau 13 @3 wazuanadlisduau 11 87 Yaney 3 U nquussyinsggu &
UvaunAgduau 44 fauazdamelisdnuan 44 67 nguUszyinsdunuuiau (F7) Yaniwes]
1w 37 @ waste AT oy 31 ¢ saaTiaay 213 ) ieiesunedae¥nisd
p3ulantiieauuandIeIndulssrnIaai waziivatasiaiisslaierfululed
mmmgmmﬁﬁﬂmﬁu 12 peAngaldyd JUIAAINY 17.63 anurAniung Fausiiuft 15

donay 2563 Lednllunisingiugludousunny 2563

———> NAUBUVUUIAN(FT) AnvinaSasmuneusiiansunu
Yamaaegdey 2 U —

> nqudssnsgu dansulvduuazdnvinaiaamneg
UShaumsunu

———>  nguduvuwiiey (F7) daasuledy
Yamaagiay 3 U —

> nguusgrnsgguldinsdnesy




msiATamuneiauanIAMuLANA1aIngNiegalagItnsinAsula AR

asuUlusiu

i 1 Fundanisdaesulriv wazasSuiu

2.2 Jannaes

: Uaﬂauﬂ’%mmmmmmﬁﬁw@ gnauas fu10 3.80 X 5.80 WNT TeAutan
0.8 Lun3 ﬁmﬂuﬂimmm 17.63 gnuTAfilung U@LasNasf[,wiawamﬁaﬁ’mﬂumqLLaﬂ,@
S fisiidedenosundu 100 ppm Whdssuu waziindesguihnuie 1 i aummuiyuu
NS0IMINY AU LLawmuiwwmwam'gathQamﬂ’ﬂmam (UV) viuipudve
Tmidndszuutinns 3 Ansreund angumgitiasiasiniesinainuniy wenuaull
Qmmﬁfwaq’ﬁ 10-12 sarniwaides saeansnaass agluterivenniaiiwime $1uu
60 1 \leSnensuiueentuiiazarsluiliningi 6 ppmM

- mImuantkaslutanaass lenaenteawauin 20 nd 311U 8 viaan
Jn-UnlrdeluiFsendesdanan ilelifnuasadng amunisdi 2
a3l 2 TasssUenmaesdssiusuansuluimsluisemuatgamgiiuaze s

Susideudonauiaieusinn 2563

I
\Aau in GRRN MNELWe)
(Hlusud) @i

daomney 12:00 12:00 Tuduil 15 damnen 2563thuameguas
weadgddedduvenaasduiosmuay
PrauasazFuangumgivestiadild
i 12 ‘Adauugamgiiuasan
PIuaTzIIN 2 FUAM

ffugneu 11:00 13:00

AanAY 13:00 11:00

WeAINEY 15:00 9:00

SunAN-NUATTUS 16:00 8:00 SugaMaWIEiug




2

2.3 nsiagmsiienmsuanaass

Wmmaﬁ%%gwﬁmLﬁmaasnfﬁsﬁuiﬂiauhiﬂasmdﬂ 40 Wasidud seaulviiu
lidasndt TiWeddus navingdulan 5 Weiidud dluslaun 1 Wesidud wazioamuguiu
200 adnsusedlansue s e msnanlusns 0.25 Weddusvesmindaraty Iof
pmnsdUaiay 1 A Mnuns) feunisimneiiug

24 Tusgniumsfinuinseiteyanunmi nsvaeuanuauysalnalag
Mawgiug Feimsialivanmadouasiainidevanmed dufintminly wagdiuonle
asasUNSIAAsLTiLay szusnanTiailsundeui Wigugudadiuanuany salinaAszning
YANSNAADIFY Fisher's exact probability test AisgAun Mgl 95 1Wefidus

NANT59Y

1. 0¥l 1 AnwilBsuidisunaniyiulavestansuluined 2 ngudserng
Anwinnsudulsvesdansuluimndnaud s ni g unasngulseuns
Sumuwinn FD) Wemnsdiegurindinasthsedulusiulatiosndn 40 Wosidus sedy
ladulidesndt 7 wWosifud naanieiuan 5 Wesidud dluslaun 1 1WesiFus ussueanusuiiu
200 fiafinsustaAlansuens Uamaaesassngulszrinsannaduastainadls S
AU U ULALAIINENLRAISNFY §9i YaniniedSudulvin Ay 750.76+93.72,
758.53450.28 uay 742.25+27.82, 788.43+33.11 NN MmgIRABISUAUWNTY 37.22+0.24,
38.69+1.46 Way 37.56=0.31, 39.99+0.35 MUALNAT AINAINU ALUUNITATIVABUNITIATEY
Wulnvasdasuluimsinguussrnsgg uuaenanyUseansdunuuiay (F7) auiuveas
10 61 (Uszam 20% vessuautatiuve) Tnsmsdaihminuasinauen 2 eudends
Fausideusunay 2562 fadoudaman 2563 szEpnaImaAgs 8 Weu wanishnwdieil
1.1 ns3auAule
nswsgeiuladudminuavauaresanniluimdngulssrniggu
wasnAUTEIINTIUVLUAY (F7) Svesiaainisdes 8 oy wui Yanauazdaninmdle
ﬁﬁmﬂfﬂmﬁaqmﬁmmﬁu 991.54+108.68, 973.12+46.14 ugy 1136.47£71.99, 1176.88+57.33
n$u (151971 3 wazAMA 2) LarANNELARLEATNEWINAY 43.2621.17, 43255112 uas
44.65+1.51, 44.48+0.48 \uiams Auadu (15197 4 wagnwdl 3) Wiednszdameana
yuiniminkasaugreawaiuasUainadleviaenguussnnsiousifeusuna
2562 fadaudamnaun 2563 wuiwansnaiuegelulituddeneads (p>0.05)



ans1eft 3 i (150) anLsuimm3'191ﬂamﬂswmﬂSﬂgmuavnauﬂsvmmawuw
Wi (F7) dedluveneunimiiivarnudusifeusunay 2562 Sufieudaney

2563
Y (n%)
Lhou \WAiR LnriLile

0 dunuwii (F7) Q9 Sunuw (F7)
Sunaw 2562 750.76+93.72°  758.53+54.28"  74225+27.82°  788.43+33.11°
ANATAUS 2563 873.75+33.47  887.20+30.59°  847.99+86.41°  892.61+106.62°
WYY 2563 828.38+54.98"  847.28+102.76  870.27+148.75 955.05+62.15"
Nauneu 2563 858.58452.28" 936.79+203.28" 1050.83+53.41°  1036.34+120.74"

A9AN 2563 99154+108.68°  973.12+46.14°  _1136.47+71.99°  1176.88+57.33

o

VLS ﬁhLaaEJ1/1ﬁ’wﬂUé}”’;aé'hé'ﬂmmwﬁmqwﬁmﬂuumuau WARINTANLANANNAUBETEd ARy
ysaifTiseRUAILEesTY 95 Wedidud

1400.00
1200.00 “l
__1000.00
=2 !
N
&
— 800.00
TG
e .
S 600.00
=
AOQ 1
400.00 - —O—Ua%‘wmi imm ‘
=& Janwey unuun
200.00 - -k Yaunendly a1y
—— Janeikily dunuun
0.00 -+ T T T

SunAn 2562 AUATS 2563 wwnew 2563 figuieu 2563 Ay 2563
JLIAINNTEAYS (LHDW)

amd 2 duinieds (n3w) SUENUmLiuImmimﬂauﬂﬁmﬂiﬂgmLLamauUiumm
Sumuiiy (F7) fideduiersundmitlnariu musieusunau 2562 fuiou
damaw 2563



aTNT 4 Aug1ede (ruiuns) ‘lJa’]LiuI'U’JL‘Vl3'1(51ﬂ’dll‘di”ij']ﬂiﬂg]']ULLa”ﬂan‘lJivsli']ﬂ3
Sumuwidiu (F7) idedluveneuniniarinuieusiion Suanaw 2562 fudeu

a9 2563

ANNYNT (LURLURS)

\Rou WFiE] ALY
09 Sunuwi (F7) 09 Sunuwn (F7)
SuAw 2562 37.22+0.24° 38.69+1.46° 37.56+0.31° 39.99+0.35
AUANWUS 2563  40.18+1.46" 41.98+0.76" 40.01+0.67 41.91+0.81°
W8 2563 40.38+1.09" 41.45+2.09° 40.69+1.58° 43.00+0.54°
Nuieu 2563 40.63+2.26 41.83+1.66 4234+1.07 4354+0.57"
oAy 2563 43264117 43.25+1.12" 44.65+1.51° 44.48+0.48"

(LYURLUAST)

'
P

AIUYARRY

Ve Anadudl

46.00 -

44.00 -

42.00

40.00

38.00

36.00

34.00

32.00

a ol

MAUPIBIONYINTYIBINGEARN IUMINEY wanFdlauLanaeivogiltuddgy

MeADATSEAUAILERIU 95 Wasidud (p<0.05)

=o—Uauweg Q91U
Y Y
=0 Jauweay Sunuun

--ohee Yawedly ngu

—8— Ja L nedly DuNuU

}

FunAn 2562 NUAUS 2563 Wwiew 2563 Nguigw 2563 damAn 2563

J28LIANNNTAY9 (ADW)

AW 3 ANEIRRY (wuRung) vesdansuluimsdnauysennsg)ulaynguyseung
Bunuuihiy (F7) Mdsdlutanauninunlvaniu faumiausunay 2562 dadau

A9AN 2563



BN

1.2 thwinfiuadesiofu

mswsmmu‘imaNa%su‘Lmmeﬂauﬂiwmﬂiﬂgml,l,avﬂamivmﬂiawuw
LAu (F7) anutnntiniiatadesadu wmwmlﬁuimwmmmaamauﬂswmﬂiﬂmmﬂmaw
Uannadled miniueded e fuvinfu 1.0664+0.1145, 0.9788+0.3290 uay 1.6426+0.3109,
1.6185+0.1841 ndustaTu mudsu (5197t 5) lodiasresirmsada nudnimindiuede
@iai’uﬂa%wm:ﬂ,l,asﬂa1LWﬂLﬁaﬁqaaﬂﬂ&imiwmi(ﬁ?ﬂLLsiLﬁau%’mmu 2562 fafoudenay
2563 upnaeiueg1elulitud1Aaneadd (p>0.05)

A19199 5 dmdniiuededeTu (hfused) vewansuluimsdnguuseunsngunagngy
Ueunsdunuuy (F7) Nidaduvanauniniilnariudusiiousuinny 2562
faflaudmiAL. 2563

YIANARURAYAD I (ASUADIW)

L) LR iy

s

BUNUUN

g

DUNUUY

AUAIUS 2563

2.0497+1.5885°

2.1446+0.8099"

1.7623+1.8781°

1.7363+1.3653

WEEY 2563 0.6468+0.7295°  0.7396+0.8244°  1.0668+1.0090° = 1.3884+0.4743"
fouieu 2563 0.5990+0.3685°  1.1941+0.9995°  1.7144+0.1487°  1.3772+0.6893
A9Au 2563 1.0664+0.1145°  0.9788+0.3290° 1.6426+0.3109°  1.6185+0.1841°

VELR) ﬁhLﬂﬁEJﬁﬁwﬁuﬁaaﬁaé'ﬂmmmé’mqwﬁmﬂuumuau wARIRAIANAIRUBE i TEd gy

aaa

vaafadisvsunudediu 95 wWeddud (p<0.05)

1.3 dasn1siasgauladninig

mssyiiulavenansuluimsnaulseynig g ukagngulsennsunuuy
WY (F7) Audnsanisiasaiuladuwiz wudausuludmadassngudszunsuaiines
wagUawadslgnsnasas PR ulad b wIgnIfiU 0.1232£0.0195, 0.1125+0.0366 uay
0.177140.0294, 0.1668+0.0166 LUasidudsaaiuy mussu (15197 6 waznwil 4) e
WATEAAM9EDR ‘W‘U'jﬂé’s]mmilﬁ]%gglﬁﬂmi%mwuawmL‘Wﬂr;:ILLazUa”n,wmﬁﬂﬁgqaa&ﬂ&ju
Uszansiausifousunnay 2562 Sudeudanay 2563 upnsineugg1eluitudAgn19ads
(p>0.05)



M15°19% 6 dnsniasyiulsdmnzlesiduddeiu) veansuluimsdingulseying
Q) mmaznauUsEYINTBunuw (F7) Mdedudanaunimilraiiuisusisay
fuiAy 2562 fapigudamau 2563

snsnstasivlndumiz (Wosiduddeiu)

Wau LWAE] weLdly
U dunuuy QU dunuuy
Ll A

AUATWUS 2563 0.2605:0.2040°  0.2633+0.1041°  0.2169+0.2298"  0.2000+0.1476"
w18l 2563 0.0850+0.0922"  0.0896+0.0951"  0.1252+0.1076"  0.1591+0.0502"
fiquiu 2563 0.0767+0.0483"  0.1341+0.1007"  0.1929+0.0090"  0.1498=0.0661"
AAu 2563 0.1232+0.0195"  0.1125+0.0366" 0.1771£0.0294"  0.1668+0.0166

wBwe  Aedufimiuaumeneiniwssngeineluuiuey uansiaiinnuusnmeiuegeilteddny
aaa o W &
NADANIEAUANETNY 95 WoTiaud (p<0.05)

0.30 - = AN
=[3F= Uauwns

U
UNUUA

o e D

;é? 0.25 A9
S ‘ Sunuun
; 0.20
o
bEN
> 015 -
ag |
aa
™
(€
= 0.10 A
=
c
Yo
o
@ 0.05 -
0.00 g

NuAS 2563 WeEU 2563 Ugugu 2563 oA 2563

S¥YLLIAINTALS (LRaL)

AW 4 Gasinsisaiulndnig (Wesidudnatu) vesUansuluimsdnguszyns
A muanauysEvInsBunuwiiiy (F7) Midesdudansunimilvaiiu dausifou
SunAy 2562 fafiaudamnau 2563



1.4 905150901

s¥winan1snaaes Yufindeyanisaevesariiny wagnsiadudnuiulan
neaedluve 2 ilousionds Rumidousuannay 2562 fudieudmnay 2563 wuitluidieu
fgureu ndudszynsarudvainegniediuiu 2 6 Lﬁ'aﬁmimmmmwﬁw (9151991 9)
w1 gamnitnituges 2022 ssenwaitua lufoungquniauseiosdafoudamay o1edl
walmlaniaaruasen Wanusams@inegladamulaiaie dlednszidnssenneves
NAuUsEYINTHN U AU 98.612.41 Weoddud waznguuszynsdunuuiiiu (F7) wiriy
100.00£0.00 waddud umnshefuegnslifitedfwmeadd (p>0.05) (115139 7)

a13097 7 dnseane (Wesidud) vesdansuluimsdnguusennsg)unagnagy
UszrnsBunuunia (F7) Midesluversuniniluadiuasusifiousuinay
2562 PDUANNAY 2563

v & & '
2951580018 (LUBSITURN)

Y/ NANUSEYINTNN Y naNUTENNTBUMLUVILAY (F7)
AUAWUS 2563 100.00+0.00° 100.00+0.00°
WP 2563 100.00+0.00° 100.00-£0.00°
fiquisu 2563 98.61+2.41° 100.00+0.00°
Aunau 2563 98.61+2.41° 100.00+0.00°

o w o v

WNBIME  ALBauTInAUMBiIeN I8 ngEn e lumueu wanIlaNuwanasiueseilteddgy

o e

ynaAffvisEFuANNLTiosu 95 Woskdug (p<0.05)

2. se0xi 2 nadssansuluimdmaiuasnwadioaosnguuszenslufasnaugy
qmwgﬁﬁmazﬁzi'ml.aa
AnwdSeuifiguauanysalinaveslaIngulseuIns n LA nguUEuINg
duvuwiiey (F7) 019 2. U waz 33 lagdaneny 2 U nauyseunsg iy Suawnaginuiy
14 ¢ uazdawnadeduin 19 63 nguuszInsdunuuiiau (F7) Yanwagdnuiu 13 67
wazUamadlednuiu 11 1 Yaneny 3 U nguussunsgiu duanwagdnucy 44 f7 uaz
Uamailednnu 44 67 nguuseannsBunuuiiay (FIUauwagdnwig 37 67 uazuameley
$1uau 31 @ siuedesvieilotansnnuuana1Ive IngNUTEIINTIE IS SR USLATY
fetl Uanang 2 U Aarsuiilunduusseinsdumasiiu (F7) dersulusiusasaiudulutan
nauUTEINs U wazvaneny 3 U daasulvduluvainguuszynsBunuwiiu (F7) ngu
UivmﬂiﬂgmiuumimmuLLa’gmiJmawaLaaﬂuuaivuuﬂmuammﬂu WINAIUY 17.63
anuAAfluns faustudl 15 domau 2563 AuaugumnitiliAy 12 ssmnealfuausy
muammqLL&@MU@W@@&MW@amuaaumum 20 06 AnLduLas 32 and laedidasuas
e : adne foudwna 12: 12 Wewfugngy 11: 13 Waunanau 13 : 11 ieungaAlInigu



15 : 9 uasifiousuriau 16 : 8 Falue : dalus seazimmsmuaueumalitwazduasll
tlosnin 2 1auas (113 ) wanisAnw Tesdl

2.1 uiinuagannueaiai

naadduladudmiinuasanueinge ﬁawﬁ’hﬁadmu@uqmwgﬁfﬂuas
Fauas Yausuluimsdnguuszvnsgnuuaznguusynsdumuug (F7) 01 2 Y uaz 3 ¥
el miineAeE iy 930.18+155.61, 810.00+139.48 Uaw 1063.104247.65, 1027.25+204.00
n$u A MIRALENY 40.55+3.05, 40.41+2.29 UWAg 44.06+3.30, 43.56+3.16 \WuRLNS
UanuwAdefiminiadsudy 778.61+186.78, 801.87+167.89 uay 1186.10+341.77,
1240.95+235.32 n¥u mmmmﬁaﬁluﬁu 37.92+7.12, 38.96+£1.94 Wag 44.27+3.04, 45.16+2.65
s ey vdadwioserunLg i ez 9as s 2 Beunss Uaialudingd
NANYTEIININN U WaznaNUTeyInsdunuuy (F7) 01g.2 U was 3 U ﬂmtwv*i;:iﬁﬁfmﬂfma?is
aﬁﬁw 1027.00+194.43, 860.23+156.87 wag 1052.64+256.97, 1017.11+280.14 n$u ALY
LQaEJﬁﬂ‘VHEJ 43.26+3.27,41.05+2.54 Uag 44.37+3.61, 44.15£5.14 lgufimns Jannadied
m‘mumaaaaﬂma 785.05+177.04, 1041.82+421.38 waz 1182.16+228.63, 1219.10+284.07
N$u MIMERABARYINY 39.73£2.61, 41.35+4.94 WAy 44.27+3.04, 45.60+2.85 \SUALIAT

AINAWU (B15197 8 ey 9)

e

A131991 8 Wntinede (N51) WagANETRAY (QUAWRT) YasUaTsubu N Mngy
Us9nI ) usaenaNUseu NI (F7) 818 2 U neulasnaudmios
AIUANGNYNU ALY IIMEN

\\ . ] el
ALRAY = : - 3
24U DUNUUN g BUNUUN

ﬁlﬁﬁﬁﬂLﬁﬁﬂLéﬂﬁu (n3u) 934.18+155.61 810.00+139.48 778.61+186.78 801.87+167.89
(oudIAN 2563)
51%%1@58?3@%8 (n¥u) 1027.00+£194.43  860.23+£156.87 785.09+£177.04 1041.82+421.3
(WoUsUIAL 2563)
AL TIeRs Sy (LHURALLAT) 40, 55005 40.41+2.29 31924712 38.96+1.94
(o udIAN 2563)
ﬂ’JWEJEJTJLQT#EJEj'ﬂﬁWEJ (WBURLUNT) 43.24+3.27 41.05+2.54 39.73+2.61 41.35+4.94

(WWausuIneu 2563)




A151991 9 Wnlinede (N5Y) wazAnueedy (aufwes) Yesdansuluimsdngy
Usennsnuuaznguusznnidunuw (F7) 81y 3 U Aeunagndadnias
AIUANYUMONUIUALYIILAS

. =
ATLRAY

LINETE]
9

~
LNAILE

U Bunuu
k1]

DI

DunuuA

dudnedessueu (n¥u)
(Goudainey 2563)

1063.10+247.65  1027.25:204.00

1186.10+341.77

1240.95+235.32

ﬁﬂ‘lﬁﬂlﬂmﬁﬂﬁﬂﬁﬁﬂ GE) 1052.64+256.97 1017.11£280.14 1182.16+228.63 1219.10+£284.07
(Housue 2563)

mmmamﬁm’%uﬁu (wusng) 44.06+3.30 a43.56+3.16 42.15+4.43 45.16+2.65
(WWoURINAL 2563)

ﬂ’ﬂiJEJTJLQEQ‘iIEJEj'@‘V’lJWEJ (UsLIeT) 44.37+3.61 a4.15+5.14 44.27+3.04 45.60+2.80

(LPDUSWINAI 2563)

2.2 NTI1T0ANY

sgviImnaaes Tufindeyanisnsveslarinusumieudmiay dufeu
fuAu 2563 LLazm’mﬂfUﬁﬂmuﬂammaaqLﬁaéuqﬂﬂwiwmaaq NUERI150RR8YBIURN
sulufmsdisapanguussan Ty 100.00£0.00 Wedifus

2.3 SNTIANNANYIAINA

Ua1Lﬁuimmeﬂauﬂiwmmﬂgmua nauUsEr N dunuuiiy (F7) a1y 2 ¥
uay 3 U idsdluriasauaugamaituasdsuaniusyesaan 25 1oy syaeuay
auysaine Tngnisneiugre B snauisukuuwasankas saanissatianndatmende
wazzaidovinuatmadadunsusiiuie saudnderulivarudrddlaluilndely wdi
UadesmuaugumnTiiuarsmas sulunismigiuiiuar v dansuluimndens
2 U nglsgmniggukasnaisynsurmuiiy (F7) Sdwiinlidedndnusiiusian 1
Alanfu  5276£2377 uaw 68.85:0.00  nu Srnulddotmiinuiiuguan 1 Alandu
1826.93+444.31 Uay 693.74:0.00 as twitinldsenas 0.0288+0.0118 uay 0.0300£0.00
N3y vwedusnuaudnanely 3.98+0.46 uay 3.59+0.44 Tadluns dnwnedlvuanlidivaes
m’;aaaufwﬁaﬂaumﬁ nusreynaadlfuadeuiiviniu 28.00+2.55 uay 44.67+19.12
it nMardeuiivesailSuagisesiu 5-6 uaz 3-0 SMIIANMANYIAINALUUTININA 34.62
way 38.89 Weodidud dusnuauysalmeatneg vy 71.43 waz 91.30 Wesidud uay
Sarmnuauysalimeanmadls 21.05 uaz 9.09 Wedldud audu Welinszideyans
i@ wudansuluiingdeny 2 U dnannuauysalinAluusiuma dniadnuauysaline
Janmag wazdniaauysimavaninailoiiaengulssvinsuandesiuagdlad
WodAgn1eadia (p>0.05) Yansuludmsideny 3 U nguussvnig)iu uaznguussving
Bumuuiiy (F7) fuhwdnlddedmiuaiiuguan 1 Alansuniidu 117683876 was



132.30-58.95 n¥u dnaulddedividnuiiugan 1 Alanfy  2497.95:99953  uas
2344.57+1083.83 Wos twiinlusenas 0.0488+0.0107 uaw 0.0563+0.0160 N3U VUMY
WuAugnansly 4.49+0.34 uaz 4.62+0.08 faduns mud1dy Srwardlivanfidduiaos
NANYSEYINT mwaaufﬂwﬁaﬂmmﬂﬁ w1 szzafiadfundouiiviniu 29.00+2.77
way 26.44+3.26 U mimﬁauﬁ%ﬂaﬂ%mgﬁisﬁu 5-6 uag 5-6 SRTIMNUANYSTOINA
WUUTILNA 65.67 wag 68.00 Wesidud dusianuauysaiwalannaiiviiiu 91.30 uay
89.47 Wasidud uardnsanuanysalinauanwadle 52.27 uay 54.84 Wasidud mwdndu
Wolinswiteyaneada wuin Uasuluimadeny 3 U fiSesiawanyseimawuusiime
Somanuavysalmavannaduazlanwadisnasinguuszans unndnafuagelad
TudAuneadn (p>0.05) (115197 10, 11 wag 12)

MT199 10 sersafiadsuadeui () warserumsinfeuivesalinum
SUlUIws WAl naulssu NS Uz AU sEYNTAUMUMUIAY (F7)
212 Uuaz 39

91y 2 1 91y 3 1
A Bunuun G BUNUUN
sspznanfiadsmadeudl Guaf)  28.00+2.55 44.67+19.12 29.00+2.77  26.44+3.26
sefumaABeuiivesadsy 5-6 3-4 5-6 5-6

aedl 11 dmilidedmdnuiiuguan 1 Alansu (13 Sauaulidermminuiiuguan 1
Alansy (as) dmilnlddenlas (n3h) sumduruaudnasli@adums) uay
dlavansuluimsdmadionauussrnsgniusas nausynsdunuwi (F7)
21y 2 Yuay 31

919 2 1 91y 3 U

A DUNUY U BUNUUN
S k1]

ﬁﬂ%ﬁﬂiﬂ@iaﬁmﬁmmﬁmj 52.76+23.77 _ 68.85x0.00  117.68+38.76 132.34+58.95
dan 1 flandu (n3w)
ai’qmu”lfd@iaﬁmﬁml,ajﬁuaj 1826.93+444.31  693.84+0.00 2497.95+999.53 2344.57+1083.83
Uan 1 Alandu (n3w)

dhminldsienes (n3a) 0.0288+0.0118  0.0300+0.00  0.0488+0.0107  0.0563+0.0160
RN UgUInalY 3.98+0.46 5.39£0.44 4.49+0.34 4.62+0.08
(fadwng)

o

P A
G5 37BN NN GEY G




M99 12 dnsauauysaling (Wesidud) vesansuluimsdnguuseninsg)iuuas
nauUsEYINTBUMULY (F7) 818 2 U uax 3 9
danauanysalna (Wasius)

21y @) NGH] WLy TIULNA
AU Bwvuwt 9w dwvwwy 99w Buvuwy
2 71.43 85.71 21.05 9.09 34.62 38.89
8 91.30 89.47 52.27 54.84 65.67 68.00

MBI, ARRSTINAUMEASNYINE8Ingeian ULy uanmlnnuuanmsivegidldedidgy
ana w @ &
NERATITZAUAULT I 95 Wadldud (p<0.05)

d5Unan153e

msfinwdsoandiu 2 seey dud sgesil 1 AnwidSeuisunsssadulavan
wuludnsd 2 nqudssyns laud nguussannsggusasngudssynsBunuwiiia (F7)
uazszeedl 2 nndsslansuluimadnaduasmadsluiomiuanenmgdiuasdiouas
dieidrunnmigiug  fnanisfine difl ssesfl 1 AnvaBsuisumaeiydulns
wuludnsds 2/ nqudsgyns leuA nduuseunsgg usazngudsyansdunuuiiy (F7)
Aesansesdntagusindnassihsgsulusiulidesntt a0 wesidusd seduluitula
feenin 7 wedifud nauhifuvan 5 wWeidud aluslau 1 wesifud uazioaniueuiiu
200 dadnsudanlaniy Yameassaeinquuszvins anmm:il,l,azﬂml,wma’jaﬁfmﬁfﬂuaz
ArweIBudY ¢l dwiinindeiSudy 75076+93.72, 758.53+54.28 Uay 702.25+27.82,
788.43+33.11 n3u ﬂ’ﬂ&JEJTJLQéEJL%&Jﬁu 371.22+0.24, 38.69+1.46 uay 37.56+0.31, 39.99+0.35
IBURLS AUEIETU SEELNAMSIAES 8 U 13mﬁfﬂl,a§aq@ﬁml,vhﬁ’u 991.54+108.68,
973.12+06.14 Uag 1136 47+71.99, 1176.88+57.33 n¥ul A InAgaAvnawinty 43.26£1.17,
03.25+1.12 Une 44.65+1.51, 064:48:0 48 LwuRnimsiminifuededetu 1.0664+01145,
0.9788+0.3290 uaz 1.6426+0.3109, 1.6185+0.1841 n3udaiu wagdnsin1sasyiule
Jumg 0.1232+0.0195, 0.1125:0.0366 wag 0.1771+0.0294, 0.1668+0.0166 tWesidusdsiaiy
pudy Wedeeiammeadia wudﬂﬁmﬁfﬂmﬁaq@ﬁm AMIILRATgATY dmiinifiuiade
@1’ai’uLLasé’mﬂmsl,aﬁfglﬁuimmwwLaﬁlEJm'a’g’u%wmﬁgﬂaaqﬂzjuﬂizsmﬂsmﬂﬁuasmea’ja
wanedreiuegraliddedrAynieada (p>0.05) dnsrseanivvesdalsuluingsdngy
UseNsNIUNIAY 98.61+2.41 Wasidud waznguussynsdunuuiify (F7) wirdy
10000000 We it dmsuamnmieglunasivmnzaudensdsdimeaisluiingd
spoedl 2 msdsansuluimndmaiuasnadslufesmuaugumaftuasiiuadio
WSsunSWeiug AnwianuanysalinAvesannauysy ) mianaNUsEvINsBunuum
Wy (F7)e1g 2 Uuae 3 1 muquqmmgﬁﬁﬂmﬁu 12 9A AU ALAYATUANY JILES

b4 1
2 o o P

WU Uaweg mumumaaﬂlféuﬁu 934.18+155.61, 810.00£139.48 uag 1063.10+£247.65,

u



1027.25+204.00 N3y mmm’gl,a?iaféuﬁu 40.55+3.05, 40.41+£2.29 Wag 44.06+3.30, 43.56+3.16
ufRs UaunadediwinedsEudy 778.61+186.78, 801.87+167.89 Uay 1186.10+341.77,
1240.95+23532 N5y mmm’gl,aﬁal,‘%'méfu 37.92+£7.12, 38.96+1.94 uay 44.27+3.04,
45.16+2.65 WUALLAT AINARY wudmé’qLsﬁwﬁaqmu@mqmuqﬁfﬂuasmqum Wuszesiom
113 Fu asiaeuriauwiius Jansuluivngdeny 2 U ndudssvnsguiaznaudsenng
Suruwiidy (F7) Sdwainlddetwdnudiusuan 1 Alandu winfu 5276:23.77 wow
68.85+0.00 N3y aﬁwuaui%ﬁafmﬁmﬁﬁuﬁﬂm 1 Alandu 1826.93+44431  uag
693.74+0.00 W1 Umiinldsiavies 0.0288+0.0118 uag 0.0300:0.00 N3N YUIALEUHIY
Audnandly 3.98+0.46 uay 3.50:0.44 Tadies dnvardlivandfindes n:mouihide
Uanwes] wuiiszggnanfialiunaouiiniy 28.0042.55 uay 44.67+19.12 3undi ms
idoufivesalsuagfiszdiu 56 tas 3-0 ShIINNANYIIINALUUTINNA 34.62 Ude
38.89 Wasiud dnsianuauysalmavanmes whrdu 7143 uaz 91.30 wWesidud uay
SasmuanysaivaUanmadly 21.05 wag 9.09 Wedldud n a1 Welisesideyama
atd wudndansuluimindeny 2 ¥ dnsiAnuanyTelnAluUs A SRIANaNYSallnA
Jawel] uagdnyanvanysainavaunadoviaonguuszyng uanenstuagi sl
WdAtyn19add (p>0.05) Yansuludmsd 91g 3 U nquuisainsg)iu wasnauuseanng
SumuuiAu (F7) fuwdnlddeduinuaiugen 1 Alansuwindu 117683876 wow
132.30+58.95 nSu  Srwaulvdedamdnuaiiuguan 1 Alansu  2497.95£999.53  uas
2344.57+1083.83 wles umiinlidenas 0.0488+0.0107 uae 0.0563+0.0160 n3u WALy
sueugnandld 4.4940.30 uay 4.62+0.08 afiuns ANy nvazdliaidduans
naNUsEYINg m’maauﬁwﬁaﬂmmﬁﬁ WU sE8zaiafuAdouivniy 29.00+2.77
WAy 26.44+3.26 Ui MaindeuivesaliNogfiseiu 56 way 5-6 SnsiAmmaNysaine
WUUTIINA 65.67 waz 68.00 wWosiud dnsiauanysaimnalannadviniu 91.30 uay
89.47 Wasigud waydnsmvanysaliwadatnale 5227 uay 54.84 Wasidud nadu
delnssideyanaadia wuii ansluimswieny 3 U iSrausuysaimanuusame
Somanuanysamalaunafiasdainaiierisasanguussring uandnafuag 19l
Nedfyn1eada (p>0.05)
nMsfnwiUTeuiieusazAndaniasiiuivansuluimsdnaudssvins gy uuas
nauUszrnsdunuLAL (F7) Tuanmnmnidssuuaesdunuuy Usswalve agulédn Uan
wuluimsdngudssvinsgguimsasgiduled liunnaeeinngudssyins Sunuuiiy
wavanusaiassUansuluimndingissnnigguiieiluneusiugld Wefleny 39 Tu
viasmunugamgituasdnaniussesalaitosnd 2 Wounts (113 Hu)



Executive Summary
Abstract

The study of growth and reproductive was divided into 2 phases as follows:
Phase 1: Comparing the growth performance and selecting broodstock from two
groups of rainbow trout Bhutan population and Inthanon population (F7). Fish were
fed 40% crude protein, 7% fat, 5% fish oil, 1% spirulina and 200 mg/kg astaxanthin.
Two groups population, male and female fish have initial weight and initial length as
follows 750.76+93.72, 758.53+54.28 -and - 742.25+27.82, 788.43+33.11 ¢, 37.22+0.24,
38.69+1.46 and 37.56+0.31, 39.99+0.35 cm, respectively. After rearing 8 months, it
was found that average final weight, average final length, average daily weight gain
and specific growth rate were no significant difference two population (p> 0.05). The
survival rate of rainbow trout Bhutan population was 98.61+2.41% and Inthanon
population (F7) was 100.00+0.00%. Phase 2, Male and female rainbow trout were
reared in water temperature and photoperiod control room for breeding, study on
compared ~matulation rate of two groups, Bhutan population and Inthanon
population (F7) were 2 years old and 3 years old, the water temperature was not
higher than 12 °C and the photoperiod control. It was found that male had an initial
average weight were 934.18+ 155.61, 810.00+139.48 and 1063.10+247.65, 1027.25+204.00
g, initial average length were 40.55+3.05, 40.41+2.29 and 44.06+3.30, 43.56+3.16 cm,
female had an initial average weight were 778.61+186.78, 801.87+167.89 and
1186.10+341.77, 1240.95+235.32 ¢, initial average length were 37.92+7.12, 38.96+1.94
and 44.27+3.04, 45.16+2.65 cm, respectively. After 2 and a half months, it was found
that the rainbow trout 2 years old, the Bhutan population and Inthanon population
(F7) had matulation rate were 34.62 and 38.89%. The male matulation rate were
71.43 and 85.71%, and the female matulation rate were 21.05 and 9.09%,
respectively. It was found that the rainbow trout was 2 years old have matulation
rate male and female were not statistically significant (p> 0.05). Rainbow trout was 3
years old, Bhutan population and Inthanon population (F7) had matulation rate was
52.24 and 50.00 %. The males matulation rate were 91.30 and 89.47%, and the
female matulation rates were 31.82 and 25.81 %, respectively. The result showed
that, 3 years old rainbow trout had matulation rate, male matulation rate higher than
another group and The differences between the two populations of the female fish

were not statistically significant (p> 0.05).



A comparative and selective study of rainbow trout breeding, Bhutan
population and Inthanon population (F7) concluded that the growth of both groups
showed no significant difference between two group and suitable rearing Bhutan
population under specific conditions on Doi Inthanon, Thailand. And it can be
concluded that the 3 years Bhutan population is suitable for breeding in water

temperature and photoperiod control room for 2 months (113 days).
Introduction

Rearing of rainbow trout (Oncorhynchus mykiss) in Thailand was initiated by
His Majesty the King Kathibesorn Maha Bhumibol Adulyadej the Great Borommanatbophit
In 1973, King Bhumibol the Great ordered the Department of Fisheries to look for a
suitable fish that can be raised on mountains or in cold weather, in order to create a
career and income for hill tribes on the highland. Juveniles of rainbow trout were
imported from Canada to try rearing at Ang Khang Royal Agricultural Station, Fang
District, Chiang Mai, Thailand. The results showed that all fry died when water
temperature reached at 24 'C. Later in the year 1975, rainbow trout were newly
imported and brought to raise at the Doi Inthanon highlands fisheries research unit. It
was found that the fry was able to grow reached 475 ¢, however, the survival rate
was low. In 1998, the Royal Project Foundation collaborated with the Department of
Fisheries conducted research on rainbow trout farming in the area of the Inthanon
Royal Agricultural Station. The first successful breeding of rainbow trout, there were
3,300 first generation fries in December 1999. It took about 6-7 months to produce
the rainbow trout in market size (weight 250-300 g). This makes Thailand has the
advantage of shorter rearing times than other countries which take up to 18 months.
In addition, cold weather of Doi Inthanon is suitable for raising rainbow trout
throughout the year as well (comut, et al., 2001). For the value of the rainbow trout
sold via Royal Project Foundation brand during 2017-2020, the total production (fresh
fish and hot smoked fish) was 32,724.30 kg, worth 11,909,993 baht

In 2017, under the cooperation between the Royal Project Foundation and
the Ministry of Agriculture of Bhutan. Royal Project Foundation donated Siberian
sturgeon to the Haa Fisheries Research Center, Bhutan, and the Royal Project
Foundation received the eyed stage rainbow trout eggs from Bhutan. In this occasion,
it is to use the Bhutan fish in raising, comparing and improving the existing Inthanon
population to be better. Therefore, it is necessary to study the characteristics of the

rainbow trout from Bhutan. In 2020, the study was conduct on growth rate, survival



rate, and maturation rate of the rainbow trout Bhutan population. The result of this
study is to be used to improve the existing Inthanon population and leads to the
higher efficiency of rainbow trout production, including for more occupations and

income of farmers.

Objectives

To study erowth rate, survival rate, and maturation rate of rainbow trout

Bhutan population cultured under Doi Inthanon, Thailand.

Research methodology

The study was divided into two phases: Phase 1 comparing the growth
performances of rainbow trout in two populations: Bhutan and the Inthanon (F7),
and Phase 2 comparing the two rainbow trout populations maintained under a room
which controlled the photoperiod and water temperature (condition-controlled
room) for breeding preparation. Methods of this study were as follows:

1. Phase 1: Comparing the growth performances of rainbow trout in two
populations

1.1 To compare the growth performance and select rainbow trout broodstock
from two populations: Bhutan population and Inthanon population (F7). Each
population group was reared into 3 ponds, each pond consisted to 48 fish. A total
number of each population was 288. Both Bhutan and Inthanon populations, the
average initial weights and lengths of broodfish were 750.76+93.72, 758.53+54.28 and
742.25+27.82, 788.43+33.11 ¢ ; average initial lengths were 37.22+0.24, 38.69+1.46
and 37.56+0.31, 39.99+0.35 cm, respectively.

1.2 Experimental pond

Concrete raceway pond size was 2.25x7.80 m. Water dept was 0.60 m. The
water flows through each pond at 360 liters per minute.

1.3 Feed and feeding

Fish were fed with complete floating pellet feed (with not less than 40%
crude protein, not less than 7% fat) supplemented with 5% fish cil, 1% spirulina, and
200 mg of astaxanthin per Kg feed. Feeding level was 1% of fish weight per day,
every day. After 5 months, feeding level was adjusted to 0.5% of fish weight per day,

fed 3 days a week for 3 months. After fish were transferred to the room which



controlled water temperature at 10—120C, feeding level was adjusted to 0.25% of fish

weight per day. In this condition-controlled room, fish were fed once a week (table 1).

Table 1 Feeding level (percentage of fish weight/day) of rainbow trout Bhutan
population and Inthanon population (F7) for being broodstock, 2020

Feeding level
Month (percentage of fish Frequency of feeding
weight/day)
January — May 2020 1.00 Fvery day
June — August 2020 0.50 3 days a week
September — December-2020 0.25 Once a week
Note: 1) The broodstock were brought to the condition-controlled room, water temperature at

lower than 12 C on August 15th, 2020
2) No feeding during breeding season (December 2020 - February 2021)

1.4 Data recording

During the study, 10 fish per pond were randomly weighed and measured
the length in every 2 months. At the end of experiment, all fish were weighed and
measured the length, along with collecting of male and female fish to be maintained

in the condition-controlled room in August 2020.

2. Phase 2: Comparing the two rainbow trout populations maintained
under a condition-controlled room
2.1 To compare the growth performance and maturation rate of 2-year old
and 3-year old rainbow trout for both Bhutan population and Inthanon population
(F7). In 2-year old fish group, there were 14 males and 19 females for Bhutan
population; there were 13 males and 11 females for Inthanon population. In 3-year
old fish group, there were 44 males and 44 females for Bhutan population; there
were 37 males and 31 females for Inthanon population. The total of 213 fish were
marked by fin clipping to segregate fish on each population group. All marked fish
were then transferred into the same pond of 17.63 m’ in the condition-controlled

room on August 15th, 2020 to prepare for breeding on December 2020.



——> Inthanon (F7); clipped of an anal fin
2-year old fish —

L Bhutan; clipped of an adipose fin and an anal fin

—> Inthanon (F7); clipped of an adipose fin
3-year old fish —_—

——> Bhutan; no fin clipping

Marking fish to segregate the population groups of fish by fin clipping

Adipose fin

Figure 1 Positions of fin clipping

2.2 Experimental pond

- Inside the condition-controlled room, there was the concrete pond
with a size of 3.80 x 5.80 m, filled with water at 0.80 m depth, calculated water
volume as 17.63 m’. For pond preparation process, 100 ppm. of formalin were added
into the water to sterilize the pond and water system. The 1l-inch water pump
pumps water through a sand-carbon filter system and is sterilized with ultraviolet
light (UV) circulating into the pond. Then new water was filled to the system, volume
3 liters per minute, the water temperature was declined by chiller. The water
temperature in the pond was controlled at 10-12 C throughout the experiment. 60
air stones were added to maintain the dissolved oxygen level at least 6 ppm.

- The control of photoperiod was exposure by using 8 of 20-watt
fluorescent lamps, automatically turned on-off with timer (Table 2).



Table 2 Photoperiod in the condition-controlled room from August to December

2020
Photoperiod
Month Dark Light Note
(hr:min) (hr:min)

Ausgust 12:00 12:00 On August 15th, 2020, the male and
fermale fish were brought in the
condition-controlled room. It took
about 2 weeks to adjust water
temperature and photoperiod.

September 11:00 13:00

October 13:00 11:00

November 15:00 9:00

December-February 16:00 8:00 Breeding season

2.3 Feed and feeding

Fish were fed with complete floating pellet feed (with-not less than 40%
crude protein, not less than 7% fat) supplemented with 5% fish oil, 1% spirulina, and
200 mg of astaxanthin per Kg feed. Feeding level was 0.25% of fish weight per day,
once a week (every Wednesday).

2.4 During the study, the water quality data were collected. Maturation
was observed while breeding. Maturation of female fish was checked from data of
stripped fecundity. Maturation of male fish was determined by sperm motility. The
maturation ratio was compared between the trial sets with Fisher's exact probability

test at a 95% confidence interval.

Research results
1. Phase 1: Comparing the growth performances of rainbow trout in two
populations



1.1 Growth performances

After 8 months of rainbow trout rearing, the average final weights of fish
were 991.54+108.68, 973.12+46.14, and 1136.47+71.99, 1176.88+57.33 (Table 3 and
Figsure 2); the average final lengths were 43.26+1.17, 43.25+1.12, and 44.65+1.51,
44.48+0.48 cm for Bhutan population and Inthanon population respectively (Table 4

and Figure 3). The result showed that weight and length of both sexes in two

populations from December 2019 to August 2020 were not statistically significant
difference (p>0.05).

Table 3 Average weight (g) of rainbow trout from Bhutan population and Inthanon

population (F7)-rearing in concrete raceway pond from December 2019 to
August 2020

Weight (g)
Month Male Female

Bhutan Inthanon (F7) Bhutan Inthanon (F7)
December 2019 | 750.76+93.72"  758.53+54.28°  742.25+27.82°  788.43+33.11°
February 2020 873.75+33.47°  887.20+30.59°  847.99+86.41° = 892.61+106.62"
April 2020 828.38+54.98°  847.28+102.76°  870.27+148.75 = 955.05+62.15
June 2020 858.58+52.28°  936.79+203.28"  1050.83+53.41°  1036.34+120.74°
August 2020 991.54+108.68°  973.12+46.14°  1136.47+71.99°  1176.88+57.33

Note: Average values with the same letter (superscript) are not significantly different from each

other at 95% confidence level.
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Figure 2 Average weight (g) of rainbow trout from Bhutan population and Inthanon

population (F7) rearing in concrete raceway pond from December 2019 to
August 2020

Table 4 Average length (cm) of rainbow trout from Bhutan population and Inthanon
population (F7) rearing in concrete raceway pond from December 2019 to
August 2020

Length (cm)

Month Male Female
Bhutan Inthanon (F7) Bhutan Inthanon (F7)
December 2019 37.22+0.24° 38.69+1.46 37.56+0.31° 39.99+0.35"
February 2020 40.18+1.46" 41.98+0.76" 40.01£0.67° 41.91+0.81°
April 2020 40.38+1.09° 41.45£2.09° 40.69+1.58° 43.00+0.54°
June 2020 40.63+2.26" 41.83+1.66 42.34+1.07° 43.54+0.57
August 2020 43.26+1.17° 43.25+1.12° 44.65+1.51" 44.48+0.48"

Note: Average values with the same letter (superscript) are not significantly different from each

other at 95% confidence level.
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August 2020

1.2 Daily Weight Gain (DWG)

The growth of rainbow trout Bhutan population and Inthanon population,
the average daily weight cains of fish were 1.0664+0.1145, 0.9788+0.3290, and
1.6426+0.3109, 1.6185+0.1841 g/day, respectively (Table 5). This result presented
that the average daily weight gain of both sexes in two populations from December
2019 to August 2020 was not statistically significant difference (p>0.05).



Table 5 Average daily weight gain (g/day) on rainbow trout from Bhutan population
and Inthanon population (F7) rearing in concrete raceway pond from
December 2019 to August 2020

Daily weight gain (¢/day)

Month Male Female
Bhutan Inthanon (F7) Bhutan Inthanon (F7)
February 2020  2.0497+1.5885" 2.1446+0.8099°  1.7623+1.8781° 1.7363x1.3653
April 2020 0.6468+0.7295"  0.7396+0.8244"  1.0668=1.0090" 1.3884+0.4743"
June 2020 0.5990+0.3685"  1.1941£0.9995"  1.7144+0.1487" 1.3772+0.6893"

August 2020 1.0664+0.1145"  ~0.9788+0.3290"  1.6426+0.3109" 1.6185+0.1841"

Note: Average values with the same letter (superscript) are not significantly different from each

other at 95% confidence level.

1.3 Specific Growth Rate (SGR)

The specific growth rate of rainbow trout Bhutan population and Inthanon
population were 0.1232+0.0195, 0.1125+0.0366), and 0.1771+0.0294, 0.1668+0.0166
%/day, respectively (Table 6 and figure 4). This result presented that the specific
growth rate of both sexes in two populations from December 2019 to August 2020
was not statistically significant difference (p>0.05).

Table 6 Specific srowth rate (%/day) on rainbow trout from Bhutan population and
Inthanon: population (F7) rearing in concrete raceway pond from December
2019 to August 2020

Specific growth rate (%/day)

Month Male Female
Bhutan Inthanon (F7) Bhutan Inthanon (F7)
February 2020 0.2605+0.2040"  0.2633+0.1041"  0.2169+0.2298"  0.2000+0.1476
April 2020 0.0850+0.0922"  0.0896+0.0951°  0.1252+0.1076"  0.1591+0.0502"

June 2020 0.0767+0.0483"  0.1341+0.1007"  0.1929+0.0090°  0.1498+0.0661"
August 2020 0.1232+0.0195" 0.1125+0.0366  0.1771+0.0294°  0.1668+0.0166"

Note: Average values with the same letter (superscript) are not significantly different from each
other at 95% confidence level.
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2019 to August 2020

1.4 Survival rate (SR)

During the. rearing from December 2019 to August 2020, fish were
recounted every 2 months and dead fish found were recorded. Two male fish from
Bhutan population were found dead in' June. When considering the water quality
(Table 9), it was found that the water temperature continuously increased to 20-22 C
in May to August. This can cause stress to fish and led them died ultimately.
Hence the survival rate of rainbow trout Bhutan population was 98.61+2.41%
whereas Inthanon population was 100.00+0.00% in the end of the study was not

statistically significant difference (p>0.05).



Table 7 Survival rate (%) on rainbow trout from Bhutan population and Inthanon
population (F7) rearing in concrete raceway pond from December 2019 to
August 2020

Survival rate (%)

Month
Bhutan population Inthanon population (F7)
February 2020 100.00£0.00° 100.00+0.00°
April 2020 100.00+0.00" 100.00+0.00"
June 2020 98.61+2.41° 100.00+0.00"
August 2020 98.61+2.41° 100.00+0.00"

Note: Average values with the same letter (superscript) are not significantly different from each
other at 95% confidence level.

2. Phase 2: Comparing the two rainbow trout populations maintained

under a condition-controlled room

To-compare the growth performance and maturation rate of 2-year old
and 3-year old rainbow trout for both Bhutan population and Inthanon population
(F7). The selected male and female fish were maintained together in the same pond
inside the condition-controlled room. Under the conditions of water temperature at
not higher than 12°C including with different photoperiods (dark : light 12:12, 11:13,
13:11, 15:9, 16:8 in August, September, October, November and December, respectively)
for 113 days, the results were as follows:

2.1 Average of weight and length

All selected 2-year old and 3-year old rainbow trout of both Bhutan
population and Inthanon population were recorded weight and length before
transferred to the condition-controlled room. The average initial weights of male fish
were 934.18+155.61, 810.00+139.48 and 1063.10+247.65, 1027.25+204.00 ¢ ; average
initial length were 40.55+3.05, 40.41+2.2%9 and 44.06+3.30, 43.56+3.16 cm, and the
average initial weights of female fish were 778.61+186.78, 801.87+167.89 and
1186.10+341.77, 1240.95+235.32 ¢, average initial length were 37.92+7.12, 38.96+1.94
and 44.27+3.04, 45.16+2.65 cm for Bhutan population and Inthanon population
respectively. After two and a half months in the condition-controlled room, all
broodstock were measured for their final weight and length. In male fish of both
Bhutan population and Inthanon population, the average final weights were
1027.00+£194.43, 860.23+156.87 and 1052.64+256.97, 1017.11+280.14 ¢ ; average final
lengths were 43.24+3.27, 41.05+2.54 and 44.37+£3.61, 44.15+5.14 cm, respectively.
The average final weights of female fish were 785.05+177.04, 1041.82+421.38 and



1182.16+228.63, 1219.10+284.07 ¢ ; average final lengths were 39.73+2.61, 41.35+4.94
and 44.27+3.04, 45.60+2.85 cm for Bhutan population and Inthanon population

respectively (Table 8 and 9).

Table 8 Average weight (¢) and average length (cm) of 2-year old rainbow trout from

Bhutan population and Inthanon population (F7) before and after maintained

in the condition-controlled room

Male Female
Weight and length
Bhutan Inthanon Bhutan Inthanon
Average initial weight (g) 934.18+155.61 -810.00+139.48  778.61+186.78  801.87+167.89
(August 2020)
Average final weight (g) 1027.00+1%94.43  860.23+156.87  785.09+177.04 1041.82+421.3
(Decermber 2020)
Average initial length (cm) 40.55+3.05 40.41+2.29 37.92+7.12 38.96+£1.94
(August 2020)
Average final length {cm) 43.24+3.27 41.05+2.54 39.73+2.61 41.35+4.94

(December 2020)

Table 9 Average weight (g) and average length (cm) of 3-year old rainbow trout from

Bhutan population and Inthanon population (F7) before and after maintained

in the condition-controlled room

Male

Female

Weight and length

Bhutan Inthanon

Bhutan Inthanon

Average initial weight () 1063.10+£247.65 1027.25+204.00
(August 2020)
Average final weight (g)

(December 2020)

1052.64+256.97 1017.11+£280.14

Average initial length (cm) 44.06=3.30 43.56+3.16
(August 2020)
Average final length (cm) 44.37+3.61 44.15+5.14

(December 2020)

1186.10+£341.77  1240.95+£235.32

1182.16+228.63 1219.10+£284.07

42.15+4.43 45.16+2.65

44.27+3.04 45.60+2.80

2.2 Survival rate

During the study from August 2020 to December 2020 and recounting after

the end of study, there was no dead fish. Therefore, the survival rate of all groups

was 100.00+0.00%



2.3 Maturation rate

Male and female rainbow trout in this study were used for artificial
breeding ; the samples of egg and milt were collected during the breeding process.
2-year old rainbow trout, it was found that weight of stripped eggs per 1 kg female
fish were 52.76+23.77 and 68.85+0.00 g ; number of stripped eggs per 1 kg female
fish were 1826.93+444.31 and 693.74+0.00 eggs ; weight of individual egg were
0.0288+0.0118 and 0.0300+0.00 ¢ with diameter of 3.98+0.46 and 3.59+0.44 mm for
Bhutan population and Inthanon population respectively. Egg color was yellow. Milt
from male fish were observed sperm motility under microscope. Durations of motile
sperm were 28.00+2.55 and 44.67+19.12 seconds; sperm motility level were 5-6 and
3-4 for Bhutan population and Inthanon population respectively. Maturation rates of
2-year old rainbow trout Bhutan population and Inthanon population were 34.62 and
38.89%; male maturation rates were 71.43 and 85.71%, and female maturation rates
were 21.05 and 9.09%, respectively. The statistic test revealed that there was not
significantly different (p>0.05) at any parameter. For 3-year old rainbow trout, it
presented that weight of stripped eggs per 1 kg female fish were 117.68+38.76 and
132.34+58.95 ¢ ; number of stripped eggs per 1 kg female fish were 2497.95+999.53
and 2344.57+1083.83 eggs ; weight of individual egg were 0.0488+0.0107 and
0.0563+0.0160 ¢ with ege diameter of 0.0488+0.0107 and 0.0563+0.0160 mm for
Bhutan population and Inthanon population respectively. Egg color was orange in
both populations. Durations of motile sperm collected milt from Bhutan population
and Inthanon population were 29.00+2.77 and 26.44+3.26 seconds, respectively.
sperm motility level was the same at 5-6 in both populations. Maturation rates of 3-
year old rainbow trout Bhutan population and Inthanon population were 65.67 and
68.00% ; male maturation rates were 91.30 waz 89.47%, and female maturation rates
were 52.27 and 54.84%, respectively. There was not different significantly (p> 0.05)

on maturation rates of 3-year old rainbow trout from both populations (Table 10-12).



Table 10 Duration of motile sperm (second) and sperm motility level of 2-year old
and 3-year old rainbow trout from Bhutan population and Inthanon
population (F7)

2-year old 3-year old
Bhutan Inthanon Bhutan Inthanon
Duration of motile sperm (second)  28.00+2.55  44.67+19.12 29.00+2.77  26.44+3.26
Sperm motility level 5-6 3-4 5-6 5-6

Table 11 Weight of eggs per 1 kg female fish (g), number of stripped eggs per 1 kg
female fish (egg), weight of individual egg (g), egg diameter (cm), and egg
color of 2-year old and 3-year old rainbow trout from Bhutan population
and Inthanon population (F7)

2-year old 3-year old
Bhutan Inthanon Bhutan Inthanon
Weight of eggs per 1 kg 52.76+23.77 68.85+0.00 117.68+38.76 132.34+58.95

female fish ()

Number of stripped eggs per  1826.93+444.31 693.84+0.00 2497.95+999.53 2344.57+1083.83
1 kg female fish {egg)

Weight of individual egg (g)  0.0288+0.0118  0.0300+0.00  0.0488+0.0107 0.0563+0.0160
Egg diameter (cm) 3.98+0.46 5.39+0.44 4.49+0.34 4.62+0.08

Egg color Yellow Yellow Orange Orange

Table 12 Maturation rate (%) of 2-year old and 3-year old rainbow trout from Bhutan
population and Inthanon population (F7)

Maturation rate (%)

Age (year) All sex Male Female
Bhutan Inthanon Bhutan Inthanon Bhutan Inthanon
2 71.43 85.71 21.05 9.09 34.62 38.89
3 91.30 89.47 52.27 54.84 65.67 68.00

Note: Average values with the same letter (superscript) are not significantly different from each
other at 95% confidence level (p<0.05).



Research summary

This study was composed of two phases: Phase 1, to compare the growth
performance of rainbow trout from Bhutan population and Inthanon population (F7) ;
phase 2, to study on rearing male and female rainbow trout in the condition-
controlled room for breeding preparation.

In phase 1, rainbow trout from Bhutan population and Inthanon population
(F7) were fed with complete floating artificial pelleted feed (with not less than 40%
crude protein, not less than 7% fat) supplemented with 5% fish cil, 1% spirulina, and
200 mg of astaxanthin per Kg feed. After 8 months rearing, the results showed that
the growth performance consisting of the averages of final weight, final length, daily
weight gain, and specific growth rate of both populations was not significantly
different (p>0.05). Survival rate of rainbow trout Bhutan population (98.61+2.41%)
was slightly lower than Inthanon population (100.00+0.00%).

In phase 2, 2-year old and 3-year old rainbow trout of both populations were
selected to maintain together under controlled conditions, water temperature not
higher than 12 'C and different photoperiods in the condition-controlled room for
two and a half months. At the end of phase 2, samples of eggs and milt were
collected by stripping from male and female fish during the process of artificial
breeding to determine maturation rate. The maturation rates of all sex, male, and
fermale observed in 2-year old rainbow trout of Bhutan population and Inthanon
population were no statistically significant difference. As well as the maturation rates
in 3-year old rainbow trout of both populations.

According to the results of this study, it can be concluded that rainbow trout
Bhutan population can grow up well under the same conditions as rainbow trout
Inthanon population (F7) were reared at Doi Inthanon, Thailand. Moreover, at the age
of 3 years, they can be broodstock after rearing in the condition-controlled room for

not less than two and a half months (113 days).
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