S189UHNAIIHIDY

A
1303

wansznuanmsiasunilasgiionmanegumninmanail uas
) C;’ a a a d o " < [ %4
mamw Tude@es dariia®amnadisd muauuuia dunedunse

[V} ¥} = \]
JanTaaalyvu

Effect of Climate Change on Chemical and Physical Factors of Water
Qualities and Growth of Nile Tilapia in Commercial Ponds at Tambon

Maegad, Amphore Sansai, Chiangmai Province

e

a d
WHNI NH!“?]&‘JEHET‘H asae

a % Y
Nﬂ]?ﬂﬂ]ﬁﬂ!miﬂ

2555

sHalA3INSINY N9.1-55-059



S189UHNAIIHIDY

4 ' - . ¥ :
1303 WﬁﬂiZ‘VI‘]_IinﬂﬂTiLﬂaﬂuLlﬂaﬂaﬂJ@TﬂTﬁﬂ@ﬂﬂlﬂTWHTﬂTﬂlﬂﬁ wazn1en I lude
dy a a A d o [~1 o o Y] = [
wee Yartamanalyd dmvauiung suneauns e 1HIaFee v
Effect of Climate Change on Chemical and Physical Factors of Water Qualities and
Growth of Nile Tilapia in Commercial Ponds at Tambon Maegad, Amphore Sansali,

Chiangmai Province

Yo (%4 a v o =
lasumsdaasssuiszanaddy  Usesil 2555

1NUIN 316,100 VN

0 % a = 4
‘Vi’J“r‘mﬂﬂﬁﬂﬂﬁ NWUNTI YUMNYTDITU

Y o = 4
Qi’nﬂﬂi\‘iﬂ1ﬁ ey VUINYTDITU

=) ‘Qd G
VIINYTA ATUINTY

ae g & o
mmﬁ]mﬁi%ﬁuﬁumm

N 29 FUNAN W.A. 2555



Aaanssudszma

a J [ 1 0o v Aw
YOV UAUAULINGIM AT Adizma TuTagmsilszuauaznsnensmai diindvsuas
duaiuinmsmaneas  wrnanedoun1d  Neniuayulunuite wagvevouamdNinaI
Aav 1 a A ¥ J Yy o Aa Jd Ao
AUZNTTUMIIVOUHINAY.)N Ideymsiziasrnaeulidouuziihniilse Teminomsive

e S @ G e Ao o a J =
ﬁaﬂﬂﬂﬂﬂl@m@ﬂﬁlﬂluﬂﬂﬂy'ﬁgﬂﬂl@ﬂ]uﬂ]u']ﬂi nIndananueINemans uazauznna v lagnis

=1

o/ gol gﬂ slzzia; 9 ] Y [ A @
Useuauazning1nsniaun TIUNHNNGIVRINNINTU 1/1Tﬁ'sl,wmmmama@uazﬁuuwu

y v
Aaov A IS

Ao £ z:all °o < 1 Jyy A o a3 aq 1 A 1 Ay Y
nuATeIul awdiagaranlddied anudiiavesnuiteruill Hlwiewnlss Teminla
a ] gj 1 0o < 1 1 1 @ 1 H
MANMINIY uaneanud1san ldunnanuswieiwlany vesaunnandin nun

o 1 [ 6’5 dy = 6’5 1 = 9 Aav Qy dyd

maswnuluasall  uazdnnanenasilulemasen lfdndre  wanuAdeauiiiluai

Y 9
wonewlunmsaumimaon lduninyasnsdiasalartianslulieduuazionaradn o sunedy
[ v A 1 o A A 9 [ A

3w el wndayvtezanuasdenenvizinervesnuanzmanlasuuilag
a 1 H 2 < @ 4 ' 1 4

210IMA(Climate change) Tuseawatl w.a. 2550 Wudumaudalegiuiin Tdamnerdos
A 1 1 1 ¥ a a a 9 d‘ 9 a o ~

Wil 2 ed1els 2 aegammihuazmswsyauTavelaiia andeyan laann1sivelul

4 ' d 1 < 1
w.At. 2555 U manzlilse Teminemanauwunsiy ldedegnasnsalszauas T

Jd a = J
919178 NUNT  WUNYTOITUY

Wi Ingansdve



GARNI

MIVYNIIN
MUY IN
UNANYD
Abstract
A1
% 4
Tagilszasn
LUINWMTAUUUNITIVY
4 at o A Ao
gUnsaluayITAUIUNTIVY
a 4
NANIANEIAZITAIMA
=
agUnamsfnmn

ONAID19D4

13
16
20
37
39



A3UYMNI

a
AN

a

a 4 a a
1 amﬁwzwﬁ/@mﬂmwammqmwgm1mﬁ( Air temperature )

U
9

Y
aoaamin Iagsunamumitazmenmlutiotariia

q

[ [

= L= §
Yaraxsealnal 3 w.e. 2550
a 4 a a ¥
2 InTIzHYoyadnsnavesnusulueIN A Humidity )

] ’o} gﬂ (] a
aoaamiin Iagsaunamuminazmennlutiolariia

q
[ [

arasealnal 3 w.e. 2550

4 a A a
3 'Jl‘ﬂﬁ13??5191/@3;1121@ﬂﬁWﬁm@ﬂqmﬁﬁN@TﬂTﬁ( Air temperature )

)}

' 3

Y
aoaamiin Iagsunamuminazmeninlutiolariia

q

v v = 1 1 =
e v sev19 W.f. 2551 — 2554
a J a A a
4 ami1$w%’ayjaamwammgmwgummﬁ( Air temperature )

1 ¥ Sol .
AonN¥U lueIMA( Humidity )iazyTunasiidu( Rain water )

[ [ [ [

DUNDFUNT Y VINIAFE 113 5241219T) WA, 2551 — 2554

a J 9 a

k4
5 ’Jlﬂﬁ']814GUf’)Mﬁﬂﬂ‘ﬁWﬁﬂl@ﬂﬂ?TN%uiuﬂ1ﬂ1ﬁ( Humidity )

u

1 a

4
fYUNDUDINIA( Air temperature ) Lmz‘ﬂ?mmmﬁu( Rain water )

q QU

DUNDFUNT Y INIABE 1111 5241219T) WA, 2551 — 2554

J Y a

A - 7 .
6 ANTIZHVOYADNTWAVDI/IUUIAY( Rain water )

1 a

ADYUNNUDINA( Air temperature ) !,Lazmméﬁyuclummﬁ( Humidity )
BUNOTUNTIE VINIATeI MY 53119191 W.et. 2551 — 2554

7 Smeveyasninalavsmvesnuamihdiaiiuazmenin
( Chemical and physical factors )ssi@ﬁmﬁﬂﬂmﬁa ( Fish weigh )
BUNOTUNTIE VINIATe MY 53119191 W.et. 2551 — 2554

8 Sinazridoyasninalassamvesnuahdiuaiivazmenin
( Chemical and physical factors yenueaiia ( Fish length )

DUNDFUNT Y INIABE 113 5241219T) WA, 2551 — 2554



a
AN

10

11

12

13

14

M5UYAITIE (610)

a r'd a a a
Ansizidoyadnna Ingsauvegungio1nIa ( Air temperature )
1 301 .
ﬁ@ﬂmﬂW‘WHWSﬁmﬂﬁ ( Chemical factors ) LsaZNYNTN
[ ¥ a 4 {
( Physical factors ) Tuue@elatiavounyaing Wsum 1
o [ % % =S 1 1 = =
U UNDAUNT Y VINIATa 11y 5EH9T) WA, 2551 — 2555 (57))
a 4 a a a
AnsIzHYoyadnsna IngsauvegmngioInIa ( Air temperature )
[ [ <3 gol a ’é
aomanuunsa-lwaveu(pH)azdSnaumsoongouaz a1l
[ g a s A o [
Do) lue@eaatiaveounyasns ¥3un 1 & suneaUNITE
IMIAFea 11 52412191 WA, 2551 -2555(51))
a o Aa A a
ANTIZHVOYADNTNALUUNNIZINIZ IIUDIGUHTDINA
Y
( Air temperature ) #913112100 I5Woawla(PO,-P) lurieiasalaniia
4 Ld' ) [ [ Y=\ ] 1 =1
YounuAsNs WA 1 & dundUNI e VM IAFee 1Y 5219
WA, 2551 -2555(51))
a 4 a a a
AT IZHY0YAINTNAUUIZIIVBIQUUY O INIA
( Air temperature ) ao1/51 Tuiasa-TuTasouNO,-N)
[ dy a s A o 1%
lumisetlantaveunsasns ¥hsun 1 a1 sunodUNIE
anIaea vy sE1rI9 WA 2551 - 2555(51))
a 4 a a a
AT IZHYOYADNTNAUUINIZIIVBIQUHANOINA ( Air temperature )
[ a g ] 4 a
ae1lsuanysonsauaza1ei(DO) Tulism@esariaveunyasng
4 H o [ % @ 1 1

SR 1 o DunedUNT I M IAFee 11 521191

WA, 2551 —2555(51))
a 4 Aa A a
Ans1zHYoyadnina IngsauvegungloIna ( Air temperature )

1 a a gﬂ %’ o a ] 4 a
aemaanau lanuiminuazvuialaitia luve@eadariaves
4 tﬂl o [ [ v A 1 [ =1

NEATNTYNTUN 1 8 o unedUNI1Y Jan I 14 sevgl

W.A. 2551 — 2555 (51%))

26

27

27

27

28

28



a
AN

15

16

17

18

19

20

21

22

M5UYAITIE (610)

a J a A g

AnsIzHYoyadnTnanUUMNIZINIZI9UIR LU lue s 28
' , y ) 2 4, o

(Humidity) liaoUSunaiinu (Rain water) Tuituisunedunsie

AT 11 521191 WA, 2551 —-2555(51))

a J Y a A ¥
ami1wm@gaamwmmmawmmz%wmﬂ?mmmﬁu 29
A a

(Rain water) NUADQYUYNNUDINF(Air temperature)

L] Y

dy L:; o [ 2 3 = 1 1 = =
Tununounedunsie v dates vy 521N W.A. 2551 —2555(5 1 )
a J a A a
’JLﬂiW%ﬁaﬁjﬂﬂgaﬁ]ﬂ‘ﬁWﬁIﬂﬂﬁ?ﬂﬂl@ﬂ’t}ﬂl‘ﬂﬂvﬂ’t‘)'}ﬂTﬁ (Air temperature) 29

[ ' 9 go; .
niaeanuru luemaHumidity)tazUSuaidu(Rain water)
4 '

Tununsunedunse saniarealva sen19 wer. 2551 - 2555 (53)

'
aA

a Ja A a
’JLﬂiTZW’E]“I/]‘ﬁWﬁiﬂﬂiﬂwmﬂﬂﬂmﬁaﬂﬂ']ﬂ"lﬁ (Air temperature) NUND 31

Bo} =\ ] a 14 d‘
AUMNTWUINNANLASNIYNTN Tuvetariaveunyasns whsud 2

o [ o [

DUNOFUNT Y VN IAFBea 1111 52412197) WA, 2551 —2555(51))

Ja

’JLﬂiTZﬁ’ﬂ‘VI%WﬁmW'lglfi)']%ﬁ]\‘]‘lJf’NQﬂ!ﬂ{]ﬁﬂWﬂWﬁ (Air temperature) 31

)}

v
aA

WiineFinaes IsvleamaPo,-p) lurelarfiaveunuasng vhsui 2

DUNDFUNT Y VW IAFBea 11 52412191) WA, 2551 —2555(51))

a J a a a
’Jl‘ﬂﬁ13?751?’03;1,23@1/1‘51/‘!@1@ﬂﬁiﬂﬂlﬂﬂqmﬁﬂvﬂﬂ”lﬂ?ﬁ (Air temperature) 31

4 ' gol Y .
nigemswsaanIanuimin ( Weigh ) 1agyu1a ( Length)

9

A A z:gll s A o o [ v A 1
ﬂlﬂﬂﬂﬁWl!aV]LﬁchluWﬁNﬂ 2 DUNDFAUNTY mmmﬂmﬂwm
531197 WA, 2551 -2555(51))
a Ja A a
’JLﬂiT%ﬁ’O“I/I‘ﬁWﬁLHJ‘UL%"I%%Qﬂl@ﬂ@ﬂlﬁ{]ﬂ@?ﬂWﬁ (Air temperature) 33

a0 a BoJ ] a S A
UABRUHUU ( Water temperature ) Tudelaiavesnyasns vhsui 1

=1}

[ [ [ [ 1

duneFUNI Y I IAsea vy 1 w.er. 2555 (13)

a Jda A a
'JLﬂﬁT%WE]“V]‘ﬁWﬁIﬂﬂi?N‘U@ﬂQﬂlﬁ{]ﬁJﬂ?ﬂWﬁ (Air temperature) 33

I o -3 ¥ L
Niiaoguunl ( Water temperature ) A210%u 1101M1# ( Humidity )

u
Y

° . 1 a 4 {
tazSurady ( Rain water ) lutodartiaveanyasns Wsui 1

DuNFUNT Y I IAFea vy 1 w.er. 2555 (13))



a
AN

23

24

25

26

27

28

M5UYAITIE (610)

a Ia A a g
Omi13ﬁ@ﬂﬁWﬁIﬂ8§3NﬂlﬂﬂQﬂM{]MU1 (Water temperature)
naetSuna luasa-Tulasioumo,N) Tulase-luTasaumo,N)

uazueu Tudie-luTaswuNH,-N) Tutedariiaveunyasng whiui 1

[J [ [ [

DUNOFAUNT I VIrIaasea lvin 1) w.a. 2555 (1))

a Ja A a
UNTIZHONTNALVUVRIZINUDIYUNHNUDINA (Air temperature)

{ a3

= ] a s A
AR YU ( Water temperature ) Tudedarilaveunsasns Wisuf 2

=L

DuNFAUNI Y I IAmsea vy 1 w.er. 2555 (13))
a Ja A g
AATIZHONITNA IAesuvealsuatieu (Rain water)
iAo lwasa-lulasnumo,N) Tulase-TuTasnumNo,N)
[ a 4 {
wazuen Tudle- luTasnuH,N) Tutielaiaveunyaing vhiui 2
DUNOFAUNT I VIvIaasea lvin 1) w.a. 2555 (1))
a Ja A g
AATIEHONINA Iaes uveal/sunaniiey (Rain water)
A ' J H =
NaeA1nM 1YTaaavo9i ( Water transparency) 1a2A219an ( Depth )
[ a 4 { o [ % % 1
lumistatiaveunyasns ¥3un 2 duneduNI e I A 11
w2555 (13))
a Ja A ¥
INTIZHONTHALL UM WIZI129U9A WU Tue e (Humidity)
] ' %[ . 9 v < v
AT uaniiry ( Rain water ) Jununuasng whsun 2
DuNOFUNIT Y I IAFsea 1y 1 w.er. 2555 (13))
a Ia A %’ .
AATIEHONTWALULIR WL V095 V12118 U (Rain water)

d’d 1 o/ = g 1 d’l a
NUADISAUAINAN ( Depth ) vosih luvemasdartiaveunyasns

vh5uM 2 Sunodunite sav el 3 w.e. 2555 (13))

33

35

36

36

36

37



a
MNAN
1
2

] a s A
Mwvenaaan vsun 1

[P=N 4 d'
MNUDAU WMsun 2

AFUYMN

18
18



wansznunmalasuulasgiioimanegamuiimanil Memn 1azns

d

wiAuIatlartialude@ausawigive

MuauNINa dUNDTUNI Y JIrITaalvdl W.a. 2555

Effect of Climate Change on Chemical and Physical Factors of Water Qualities
and Growth of Nile Tilapia in Commercial Ponds

at Tambon Maegad, Amphore Sansai, Chiang-mai Province, 2012.

a = d1 @ wa ) d2 S Qd ~ 2
NWHNT NUNYIDTTH VYA UHINYIDIGH  Las YIINYIA AIUIaaN

(UIAT DN THIOINGHurrerrseeeeessssnnssesssssssssssssssssssssssssssssssssssses )

a I'd a % ]
"auganeenans uiimendouy s

2 IS o %’ a [ s Y
amzmna Ty lagmsdseuaaznine1nsniedl uiIneaouy1d

{ A ' y
msAnpImansznnmslasunlasgiiomaaenunmimanil Mo uaz
a a a ] 4 Aa a d o [~ o Y] [ o 1
Mgy ladaitialutie@ouranaivg Muauinia sunedunTIe 39K AT vy w.a.
a = g v P A = o ' =
2555 UMIANEININToYa TUBANAIUAY W.A. 2550 uDITLU W.e. 2555 Wy 1wl w.a.
9 = a dy AaAa A [ g 3‘, =
2550(oya 1 1)) gaingiuazaNuauluena UansnalasassnanunwiINanIuail( pH,
DO, PO,-P, NO,-N, NO,-N 11ag NH,-N )uagn18a1W( Water transparency ) 88 1N1H8d1ayn1a
aa o @ ~ %‘ o 12Aa A
aaa (F = 10.90* tag F = 100.16** euaiay ) luvarznifsuanidunau ludianiwalaeasa
[l o [ so‘ [ 1 [ 2
pgFAUABAUNINIIAING1I( F = 5550s ) wazvinmsanydoyalusianeanniu

[ = = 9 = 1 a aAa A [ ’;
FEHINY W.A. 2551 D9 2554 (ﬂJ’e)‘Jqua 4 °1J) WUN QmﬁQN@"IﬂTﬂIJ’E]‘V]‘ﬁWﬁIﬂEJ@ﬁﬁﬁ@ﬂﬂlﬂ?WHW

'
v A

wamaniiuazmonmedadifudiynada ( F - 2.56% ) TuvaziRertuiufigunm
fanani) ﬁ@w%waiﬂamq@ehqﬁﬂ’ﬂﬁﬁmﬁmfoﬁ&@i@ﬁy’qmmﬂnﬂmﬁa ( F = 47.08%* )
wazthinaniia (F = 51.95% ) auddy anwsuiasfinanhirduszning wa. 2551 7
2554 "lmmm@m’ﬁwaiﬂamqcsiaﬂmmwﬁmy’wNmﬁuazﬂwmwclunﬂﬁ’a%’@mmmﬁﬁ’ﬂﬂ%y’qﬁ

k4
(F=0.97ns 48z F = 0.25ns SRITLREELT ) LLﬂﬂ?TN%ULLﬁ@Q@W‘EWﬁI@ﬂ@]ﬁﬁﬂ@@ﬂlﬁ{]ﬂ@?ﬂWﬁlmg



o w

H [ o A aa H Aa A 1
suanidu egaiisdngganega ( F = 30.16** ) 5uanihduiioninalagasaae

9
;4 '

Qo IMeazANTY g NTtsdAnBINNada ( F = 3435% ) uazguugiioneill
a a i\ 4 g ) % o U Q' an 1 U
ansnalagassnonnurutazfimnaniwy ednivsdAnysimadfmuny (F = 10.87%)
9

mﬁgﬂuﬁmﬁuﬂqumwgﬁmmﬁ A waztSnanfirlussuindl e, 2551 84 2554
nau hinaasoninasgniiiedinynieana lasasg sortanmeuazthminvelatiia
Sunedunste  swidadealmi  dwmsumsfnemansznuvesmaasuuasgioimese
aunmmihmand meam wazmswiydvlamialutedondisd veunuasnssiau 2

(= = 9 = o [~ ) o o [
518 5T WA, 2551 D3 W.#/. 2555 (sll't‘)‘lsja 5 ‘]J) U ANUALULNA DUNDHAUNTIY IHIA

= 1 1 ] dy a a &1 9 a ,:; a =
e lvd wun Tude@esdarilartiasosiuaena1aanveunEATNIS1eM 1 UNHNDINIAY
9

1 sOI gﬂ %) 1
andnalagasssonunmil  namaniitazmeninlaesaunniidevesnsaneiil  eg1ed

HedAyeanann (( F = 5.63% ) uazgun)ieimadiloninalagsiuauda od1ai
9

v o o A aa @ I Sol a °
UﬂﬁWﬂﬂJuEJ\W]'l\‘]ﬁﬂ@ﬂ@ﬁ$ﬂﬂﬂ31NLﬂUﬂﬁﬂ-LUﬁm@Qu1 (pH) tazdsunaunmsesnasanazalgi

o w

9 '
(DO) ( F = 8.48** ) i’)iJ“I/NQﬁlWQﬂJ@']ﬂ"IﬁENfI?)TI‘ﬁWﬁLL‘U‘ULﬂW"I%L%W&ﬁ]Q E]fJNﬁuEJﬁ"IﬂﬂJUEJ\W]'N

an 1 g dy a =
ada aeifsummeslsealaluny (PO,P) ( F = 17.25%% ) uendniigaingieinagall

A v o w

a A ] A aa v Y3 @ a ]
ansnalagns el YAAYIINNADA ( F =9.95**) aonavinuazvadaiialuye
dy Y a dy o) [ = P a A 1 dy k) a A
TOINUAWYNATANU ﬁ?ﬁiﬂﬂTiﬁﬂH?iuD@ﬂuﬂll?Jﬁf’J\‘]WHﬂ’JEJWﬁ']ﬁ@]ﬂﬂlﬂﬂlﬂﬂ@iﬂﬁi?ﬂ‘ﬂ 2

9
HUNUIN %@Qﬁi’)ﬂﬂﬁﬂﬂ 5 Yaenan 51]’é]QQﬂlWQNSTﬂiﬁUlNﬁ@V]‘EWﬁ@ﬂNﬁ1!EJ??W‘I’L]JUVIN?{EW]

a v A

J H o ' a A
ﬂ@ﬂﬂlﬂ']WLﬂTNVlNlﬂfluaZﬂ']fJﬂW‘l (F=147ns) HARUNDUDINIANAVNDNTWARWITIIIZI

u

a

] = o 3 an 1 %‘ g
DYNUUITIAYNNADA aolfsumen Isnomualuii (F=423%) UDNINUYUNYNDINA

u

o a

Aa a [ o a 1 g‘/ %‘ ] a ]
galonswa lasnsses nilsdaynada ( F = 3.72* ) densmiinuazuinalaitialuve

v
9

a [] zi‘ 9 a A o [ a d 9 =~ 1 ] dy

ﬂuqﬂiﬂﬂwuﬂﬁﬂWﬁ"lﬁﬂﬂuﬂ?ﬂ mm‘ummmﬁwmagamwwﬂuﬂ WA, 2555 WU UBlaey
Y ' 9

ﬂﬁ1uﬁ%’uﬂi@ﬁﬁu¢%ﬂwa1’dﬂﬂﬂ]@ﬂlﬂﬂ@liﬂiiwﬁ 1 WU 2 IMANINTNA launsI0819%

2 aa a3 a A ] v o w aa
HITAYIINNADAADYUNHNUN (F=1145%*) Llﬁgﬁﬂﬂ‘ﬁwaiﬂEJi’JN’E)EJNquEJﬁWﬂﬂJUTINﬁﬂ@

aolsualuasa-lulasnumo,N) Tulasa-TuTaswumo,N) sazueuTudie-TuTasau

J g‘J a a ’é [ 12a A ] v o w
(NH3-N) (F=20.56%) HATNRUNAUDINIALASYUN YN ﬂﬂ’]_lllllﬁ’f)‘i/l‘ﬁWﬁ@fJNﬁl!ﬂﬁ?ﬂﬂJuﬂN

u

aa ' ¥ o a ] - a
ﬁam“lmmumummzmmEm1Ja1ua1uuasmﬁuﬁ'aawmamﬂ (F=0.90ns t4ag F = 1.92ns

a

1 ;4 ' 9
awaey ) dmsuludeaun lusesiudenaradnvounsasnssieh 2 UuwuN guugil

Y

a a ] v o w aa a3 v & a
i’]"Iﬂ?ﬂﬂd\lﬂﬂ‘ﬁwaiﬂﬂ@3Q@EJNfJuﬂﬁTﬂﬂJﬂVINﬁﬂ@ﬁ@ﬂﬂ!ﬁﬂNuT (F=6.70*%) HAMNRUVRUDINIA

L] Y

v o

A ¥ @ 12a A [l @ aa ' ¥ @ a
HaZUNHIU ﬂau'luﬁamwa@mqﬁuﬂm ﬂJuVINﬁﬂﬁslﬂ“] aoivinuazANNeIYaialu

1 k4 9
‘]J’t‘)ﬂi!‘ﬁulﬁJi@Qﬁuﬁl’Jwaa"lﬁﬂﬂaL%uﬂu (F=091ns 1iag F = 1.48ns SRR ) uatlavean



' Y
a = 4

a d’dQ a 1 go} 1 dyd go} dy
{]Ni’)1ﬂ1ﬂ1/lll®‘1/l‘ﬁ1/‘lﬁ@]f’]ﬂﬂm1‘W‘Llﬂull@‘ﬂﬁ”II!ﬁ"lIi’NLﬂH@'IiﬂiiTﬂ‘ﬂ 2 Haedswianiy el

[ go} a a [ v o w A Aaa g
wun dsunanihdulionina lesasiegnitisdAgsameadadonanIwiimani (NO,-N,

a a ] v o w aa 3

NO,-N ttag NH,-N ) (F=55.18%%*) uazﬁamwahamqafmﬁuﬂmﬂﬂgmmamaﬂmmwm
U H 1 3 @ 12a A

NNMYNIN ( Anu Y saeaai wag ﬂ’ﬂllﬁﬂ )(F=13.10*%) u@ﬂ?mmmﬁumu"lmﬁamwa

[ v o w aa gﬂ g @ a [ H g
pe LAy Nadadenuminuazvualdatialuliemyaingsen 2 1 (F = 0.30ns)

o_ o o a : v = v a
AAIALY : 1]%111!%1, AUMNUIL, aung, !”lif.l\ﬂ?iu, aNdINA

Abstract

Study on effect of climate change on chemical and physical factors of water
qualities and growth of nile tilapia in commercial ponds at Tambon Maegad, Amphore
Sansai, Chiang-mai Province, 2012, was collected data from 2007 to 2012. In 2007( 1
year data), the air temperature and humidity showed highly significant relationships( F
= 10.90* and 100.16**, respectively ) with chemical( pH, DO, PO,-P, NO,-N, NO,-N
and NH,-N ) and physical factors( water transparency ) of water qualities in fish ponds.
In contrast to rain water showed non significant relationships with all of water qualities
in fish ponds( F = 5.55ns ). On the other hand, the study based on 4 years data from
2008 to 2011 showed significant relationships( F = 2.56* ) between air temperature
and all of water qualities in fish ponds. Also, all of water qualities showed highly
significant relationships with fish length( F = 47.08** ) and fish weigh( F = 51.95%* ),
respectively. In contrast to humidity and rain water of this study showed non
significant relationships with both chemical factors( F = 0.97ns ) and physical factors(
F = 0.25ns ) of water, respectively. Humidity showed highly significant relationships
with air temperature and rain water( F = 30.16*%* ). Rain water showed highly
significant relationships with air temperature and humidity( F = 34.35** ). And also,
air temperature showed highly significant relationships with humidity and rain water(
F =10.87** ). However, we noted that data of air temperature, humidity and rain water

at Amphore Sansai, Chiang-mai Province, from 2008 to 2011 showed non directly



significant relationships with both fish length and weigh. On the other hand, the
comparison study on effect of climate change on chemical and physical factors of
water qualities and growth of nile tilapia in the two commercial fish farms, Farm 1:
plastic ponds, and Farm 2 : earth ponds, was also collected on the 5 years data from
2008 to 2012. Results of Farm 1 data showed air temperature have highly significant
relationships( F = 5.63** ) with all of chemical and physical factors of water qualities.
Especially, air temperature showed highly significant relationships( F = 8.48** ) with
pH value and dissolved oxygen(DO) of pond water. Also, air temperature showed
highly significant relationship ( F = 17.25%* ) with orthophosphate(PO,-P)
concentrations in water of plastic ponds. And, air temperature showed highly
significant relationships ( F = 9.95** ) with both fish length and weigh. On the other
hand, results of Farm 2 data showed non significant relationships between air
temperature and both chemical / physical factors of water qualities in the earth ponds(
F = 1.47ns ). And, air temperature showed directly significant relationship( F = 4.23* )
with orthophosphate concentration in water. Also, air temperature showed significant
relationships ( F = 3.72* ) with both fish length and weigh in the earth ponds.
However, the study based on 1 year data, 2012, of plastic ponds showed that the air
temperature have highly significant relationship( F = 11.45%* ) with water
temperature. Also, air temperature showed significant relationships ( F = 20.56* ) with
NO;-N, NO,-N and NH,-N concentrations. But, both of air / water temperature showed
non significant relationships with fish length and weigh( F = 0.90ns and 1.92ns,
respectively ). Also, results of the earth ponds showed that the air temperature have
significant relationship( F = 6.70* ) with water temperature. But, both of air / water
temperature showed non significant relationships with fish length and weigh( F =
0.91ns and 1.48ns, respectively ). However, we found that only rain water showed
highly significant relationships ( F = 55.18** ) with chemical factors of the earth

ponds water (NO,-N, NO,-N and NH,-N ). Also, rain water showed significant



relationship ( F = 13.10* ) with physical factors of this earth ponds water ( water
transparency and depth ). But, rain water showed non significant relationship ( F =

0.30ns ) with both fish length and weigh.

Keywords : Climate change , fish, nile tilapia, water quality, Sansai, Chiang-mai
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Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 49.8866 7.1267 10.90* 8.89 27.67 0.0382
Error 3 1.9613 0.6538
Total 10 51.8480

Adjusted r square = 0.87390480
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Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 82.0101 11.7157 2.56* 2.36 3.39 0.0363
Error 3 123.3483 4.5685
Total 10 205.3585

Adjusted r square = 0.24362730
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Humidity )LL@%TJ%?JTEHL!WJH( Rain water ) 9UNDFAUNT Y v dated I et w.er. 2551 -

2554
Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 83.0741 41.5370 10.87** 3.32 5.39 0.0004
Error 32 122.2844 3.8214
Total 34 205.3585

Adjusted r square =0.36731515

Y a 4 a a - J a
Vﬂi]x‘iﬁ 5 ’Jmﬁ18??51911633?1@1/]ﬁWﬁmﬂﬂﬂﬁTN%u1u®1ﬂ1ﬁ( Humidity ) @]@Qﬂ!ﬁ{]ﬂ@”lﬂ?ﬁ( Air

go} . o o [ v A 1 1A
temperature ) uazﬂ?mmmvlu( Rain water ) 9 UNDAUNIY a1y senel e,

2551 -2554
Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 1950.5648 975.2824 30.16%* 3.32 5.39 0.0000
Error 32 1034.8651 32.3395
Total 34 2985.4299

Adjusted r square = 0.63169654



24

d‘ a J 9 a a ¥ . T a .
MINN 6 amﬁw‘wmagaawwammﬂ?mmmvlu( Rain water ) @@ﬂqﬂlﬂ{]ll@”lﬂ?ﬁ( Air

9
temperature ) 1tazANFU 1UOINIA( Humidity ) Sunoduns1w d9iamoluy 521191 wa.

2551 -2554
Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 251.8125 125.9063 34.35%* 3.32 5.39 0.0000
Error 32 117.2857 3.6652
Total 34 369.0982

Adjusted r square = 0.66237698

H a 4 Aa a go} .
Vﬂﬁ]x‘iﬁ 7 amﬁwzwﬂjaga’o‘nﬁwaiﬂﬂiauﬁuammmwmﬁﬁumﬁuazmaﬂTw( Chemical and

1 ¥ o a . . o o [ @ 1 J
physical factors )AoU1¥1nUai1iia ( Fish weigh ) 8unoduUnT 18 199 IaiFe9 v 551191 WA,

2551 -2554
Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 49603.8776 7086.2682 51.95%* 2.36 3.39 0.0000
Error 27 3682.6290 136.3937
Total 34 53286.5067

Adjusted r square =0.91297263

d‘ a < Y a a 3 Y = .
M131497 8 ’Jl,ﬂﬁTSWEU?JQﬁﬂ‘VI‘ﬁWﬁIﬂﬂﬁ’Jllﬂl@ﬂﬂﬂ!ﬂ?WHTﬂTumﬂlmgﬂiﬂﬂTIN( Chemical and

physical factors )A®A M1 1Ha ( Fish length ) dun0dUNIT Y J9KIAFe 1Y 21191

N.A. 2551 - 2554

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 460.5605 65.7944 47.08%** 2.36 3.39 0.0000
Error 27 37.7317 1.3975
Total 34 498.2922

Adjusted r square = 0.90464640
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nlasunlasgioimeansaeail hiliansnalagedilitsdingneadasenswsymulaves
Yaniia (F = 0.46ns 1Az F = 0.10ns gua1Al )
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Wiy nndoyasznigdl wa. 2551 891 w.a. 2555 (5 ) Dldvoamsanuluvhsui 1
9y 9 ' ¥ v
azstinenazansaaglludesdu1dan aseanmisulasunilasgiiona ( Climate change
L:iz:la a o [ g 9 =\ a a a A
factors ) NUINTWATARUABAUMWNAIAN  MEMW  uazmInIadyladariiane
a Aaq 1 dy gc{
QUNNNDINEA ( Air temperature ) 115A2110%U TuoIMNA ( Humidity ) taza/sunaniey ( Rain
1 ] <} A a l 2 v 1 t:s‘l = v o J
water ) 0819 lsAamsulasuulasgaungliormalusieal 5 asnant wiinadunus
o (] o [ o ~ %’ zil (] [
Auedueniu lesniumanlasunlanSmanirurazanusulueimeediesaon
' < g A1 = A 9 o Y v v 2 =3
pg lsneuduiindeare  Naazdive liansasiuswdeyadousinvesgungiith (

] 4 a 4 { 4 1 a 4
Water temperature ) utoaest/arfiaveounyasnsluvhsvhn 181818 3eldansadnszy

a A a3 { ' 3 a a a 1
HIDNTNAVIQUNHUUN NUADAUNINI Llﬁ$ﬂ']i!fﬂiﬂ]umUiﬂﬂlﬂﬁﬂaW‘I/!aﬁlu‘]J@Lﬂ‘Hﬂiﬂi

q

s A A
vhiun 11
H a 4 a A a ' %’
319 9 AT 1zvidoyaonna InesIuvegungloInIal ( Air temperature ) ADAWUATNIN
Y
ATl ( Chemical factors ) 11aMENIN ( Physical factors ) Tule@esaiiavesnyasns

vSuf 1 o Sunodunite sardames v 5219t we. 2551 — 2555 (57))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 155.8379 22.2626 5.63** 2.25 3.12 0.0002
Error 46 181.8852 3.9540
Total 53 337.7231

Adjusted r square = 0.37948161
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Y a J a a a J '
ﬁnﬁl‘iﬁ 10 'Jl,ﬂﬁ13??519;@&?1ﬂﬂﬁWﬁIﬂﬂﬁ?Nﬂl@ﬂ@qﬂ!ﬁ{]ﬂ@?ﬂ?ﬁ ( Air temperature ) 191NN
< ¥ a H [l dy a
Lﬂuﬂiﬂ-ﬂlﬁﬂJﬂQHT(pH)ngﬂaﬁNTmﬂT“]ii’)f’Jﬂ%’t‘ﬂu@ﬂgﬁTﬂuT(DO)ﬂluU@mﬂﬂﬂﬁ?i&ﬁ"ﬂi’)ﬂlﬂﬂﬁiﬂi

vSuM 1 o Sunodunite sevdamee i 5219t WA, 2551 — 2555 (59))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 84.3089 42.1544 8.48%* 3.15 4.98 0.0010
Error 51 2534142 4.9689
Total 53 337.7231

Adjusted r square = 0.22021320

H a 4 Aa a a 1

Ms1ei 11 3N 12HY03adNnTNANUUMNIZINIZIVBIgUHNN NS ( Air temperature ) A0
[ ¥ a 4 { o 1%

YSumeslsweaaPo,P) Tudo@sslatiavesnyasns vhsun 1 a duneduniie

FarIAFea 11 521191 WA, 2551 -2555(51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 84.1305 84.1305 17.25%* 4.00 7.08 0.0003
Error 52 253.5926 4.8768
Total 53 337.7231

Adjusted r square = 0.23467063

Y a 4 a a a J
ﬂ1§1ﬁﬁ 12 'J!,ﬂﬁTgﬁsﬁj@l}l’aBVI‘EWZ’ILL‘]J‘UL‘D'Wﬂﬁﬂlﬂﬂqmﬁ{]ﬂ@”lﬂ’]ﬂ ( Air temperature ) aodsuu
] dy a ¢ A ° o [ @
"lumm—"luimmu(NQ—N) Tude@esdariaveunyasns Wsun 1 & ounoaUNTIY 991N

@ea v 521191 w.e. 2551 -2555(51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 34.5444 34.5444 5.92% 4.00 7.08 0.0174
Error 52 303.1787 5.8304
Total 53 337.7231

Adjusted r square = 0.08502249
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Y a 4 a a a J
ﬁnﬁl‘iﬁ 13 ’JLﬂﬁ18ﬁ%@%ﬁﬂﬂ‘ﬁ1ﬁlﬁllﬂﬂl‘ﬂ1$%Qﬂlﬂﬂ@ﬂ!ﬁ{]&li’ﬂfﬂﬁ ( Air temperature ) aodsuu
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a ¥ ] 3 a J ! o [ 1% o
NEODNLAUNSA1IUDO) ﬂluu@taﬂﬂﬂﬁ’]uaﬂl@ﬂlﬂﬂ@ﬁﬂi 1/‘]']'51117] 1 ¢ UNDAUNTIY NN

@ealua 52191 w.e. 2551 -2555(51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 24.5440 24.5440 4.08* 4.00 7.08 0.0460
Error 52 313.1791 6.0227
Total 53 337.7231

Adjusted r square = 0.05484178

Y a 4 a a a J
Vnﬁ]ﬁﬁ 14 'JLﬂﬁ18??5191163;]?1ﬂVI‘ﬁWﬁTﬂﬂﬁ’JNﬂl@ﬂQﬂ!ﬁ{]ﬂJ@Tﬂ?ﬁ ( Air temperature ) 99N1T
a a g‘/ %‘ o a [ dy a s A o 1%
L‘ﬂiﬂ]umlliﬂﬂﬂlﬂﬁuﬂllﬁgslllﬂﬂ‘ﬂﬁ"IHﬁ Tudeestdatiaveunyasns Wisun 1 o dunedu

319 1IN 11 52412191 WA, 2551 —-2555(51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 93.7858 46.8929 9.95%* 3.15 4.98 0.0004
Error 51 240.3450 4.7126
Total 53 334.1309

Adjusted r square = 0.25247755

<Y

M 15 AATITHUD
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;4 ]
ﬁi’)VI‘ﬁWﬁLLUiJLﬂWT%L‘N%%Qﬂl@ﬂﬂl?ﬂ%ﬂiﬂ@?ﬂ?ﬁ (Humidity) Nao
£

901 A d' o [} (% [ = 1 1 =
‘]J%JJTTMHWJ‘L!(Rain water) [UNUNDUNDAUNTY darn e vy 51 W.f. 2551 — 2555 (
51)

Analysis of Variance

y
1

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 284.5565 284.5565 52.19%* 4.00 7.08 0.0000
Error 52 283.5290 5.4525
Total 53 568.0856

Adjusted r square = 0.49130635
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Y A

Y a a a 3 . {
ﬁnil‘iﬁ 16 amﬁw‘wmagaamwauu‘um‘wmmzmmaqﬂ?mmuwm (Rain water) N

1= . dy d' o % 2 3 = 1 1 —~
Qil!‘l’i{]ll@?ﬂ?ﬁ(Alr temperature) Tununsgunodunsie 1 iameelvy senned we. 2551 —

2555 (5%)
Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 52.0758 52.0758 9.48%* 4.00 7.08 0.0036
Error 52 285.6473 5.4932
Total 53 337.7231

Adjusted r square =0.13793118

H a 4 a A a { ] 4
Ms1ei 17 IR 1zHYoyadninalagsInuoagungiio el (Air temperature) NAAOAIFU
v ¥ Y 1
Tuoma(Humidity)tazUSuatidu(Rain - wate)  Tuiiuidunodunsie  daiamoslni

TN WA, 2551 -2555(57))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 108.9396 54.4698 12.14%* 3.15 4.98 0.0001
Error 52 228.7835 4.4860
Total 53 337.7231

Adjusted r square = 0.29600491

s A < T A dy a a a A P2 dy "9 ] a J (]
2.1.2 vhiun 2 Lllullf’)ﬂumﬂﬂﬂﬁ?ﬂﬁl“ﬁﬂWTNﬂfﬂﬂqﬂuﬂTﬁ3@QWU‘]_IE’JWJEJLLNUWﬁ”Iﬁ'@ﬂlm@fﬂﬂ

<Y

Ta msTnngrdoyaszrdngd) we. 2551 891 wa. 2555 (5 1) wudh gamgiomelul

IS

a A ] o w aa 2 {
DNTNADYINNUYE ﬂuwmﬁnm@ﬂmmwuﬁmmﬁuazmslmw( F=147ns) ( A1519% 18)

'
o v A

9
LL@Q'EI!“HQNﬂTﬂWﬁﬁﬁﬂﬂ‘ﬁWﬁLmUmWW&‘N%‘N’t’)ﬂNﬁHﬂﬁ?ﬂﬂJﬂﬂﬂNﬁﬂ@]ﬁ@ﬂ%ﬂ1ﬂl@i’)1‘ﬁ

9

A dy a v Aa A ]
Woaula (PO4-P) (F=423*)(a15190n 19) ‘Lli’)ﬂﬁﬂﬂu@ﬁ&ﬁ{]ll@TﬂWﬁﬂﬂNﬂWﬁWiﬂﬂﬂi’Jlli’)EJN
= v aa 301 [ a d' 9 d' 9
YUy aun/mﬁamaumuﬂuammﬂﬂmua (F=372%) (351990 20 ) ﬁ]Wﬂ"llf’JﬂJ”ﬁ‘Vlulﬂiﬂ

z:y I ;:' [l 1 o a = a2Aa A [ ’é [
dnauil  dumihaulevinh lugurgienmade luiionswalassawaeganmwiluledal

SIS

v
a uavi lugargleoimedadasdnsnasdnlisdnyneanaranu Taoasinonalsum
gc}; a a a H 4 " A < ' 9
oo IsWoaaliihuazmanig@u lavoslmtian@esluteduveunsains luvhsun 2 U

I Y A A a o H ] ax A
QY L‘]J“L!ulﬂllﬂ“l"iiﬂth'ﬂiZ”LIUﬂWi‘Uﬁﬁ”I'i’l’)ﬁ”ﬂﬁLLﬁﬁ]ﬂﬂ”lﬁﬂﬂlﬂTWlﬂUNﬂﬂN GITJJ'JﬂQiJﬂﬂJuﬂJUT

'
= = °

A J g a ] 4 1 <
ﬁlﬂﬁﬂuﬂl@\‘llﬂﬂﬂiﬂﬁv\hiﬂﬂ 2 1 50311ﬂ?iﬂ%l&ﬂﬂ?iﬂEJN’SHH%N"I?J?%ﬂ@UTJNﬁI’JEJ IUNTSTN



30

a A 1% 1 4 [ a a 1 J (v go}
i%ﬂﬂﬁﬂﬂmmTﬁ@ﬂﬂuﬂﬂﬂaTﬁﬁ fNNﬁﬁ@ﬂ‘ﬁWﬁIﬂﬂ@]3\1ﬁ@mﬂ’)mﬂTiﬂ!ﬂiUﬁNﬂﬁﬂmﬂTWﬂT

= 9 1T Aa A d' d' a [ ]
NIAUAVLLASDIIN TN "lﬂuwﬂm"namwahﬂmmmmﬂﬂmﬂaﬂuuﬂmqmwgm1mﬁmmu“lu

¥ A A a

= S A = a a A o ' o
nsplveunEaINI SN 1 ‘VN“‘]V]LIJ'QWﬁ]']iil!']@‘l/l‘ﬁWﬁVlllﬁ@ﬂujgﬁUWQﬂﬁ]%ﬂﬁnﬂﬂ'ﬁ

A a A = e d" l dy 3 Y <
uJaauuﬂmgua1mﬁ®uq“lum’5ﬁmmﬁm YU ﬂ’J111“]11!511!’t’ﬂﬂ?ﬁllﬁ%ﬂ%lﬂﬂlﬂ?ﬂjulmﬁﬂ

IS

9
1 [ 1 3 a a 1 1% 1% [ o w Y-SRI 1%
WUN ‘ﬂ“ﬂ’i]EJG]NG]L“ViﬁTﬁﬂllﬁﬂﬂﬂﬂ‘ﬁwa@]@ﬂuuﬁgﬂu@EJN?J“L!EJ?H ﬂgmmam%m?\mm%ga

9
% ]

A o Y ¢ A s & ] dy o o
ﬂllﬁﬂ\?ﬂﬁ]’ﬂfl?fﬂTngl'Jﬂa@llaluV‘hillﬂ 1 L“W'i131/\|”|’iJJ1/1ﬁﬁ@QLMWN@EJM@Hﬂ@ﬁHWW

U

@ v A [ = [ I Y A 1A a Y a
mmmﬁmﬂwmﬁyummﬂu L‘]_Iuvl,ﬂulﬂﬁﬁi’]ul‘JJ‘VIiZ‘LI’U‘]Jiﬁ"ISﬂ?iiﬁi’]"lﬁ?iﬂﬁ?i!ﬁ‘ll@ﬁlﬂﬂﬂiﬂi

a

s A v A ) 2 a a4 2 A
V‘I’]ﬁlﬁ/] 2 Llﬁﬁuuﬂ’]ﬁGlﬁ@1?7’]5ll']ﬂEU‘L!gnll'qmﬂ{]u@’]ﬂ’]ﬁﬂw\lﬂqjuuaga@@']ﬂ13ﬁ\1l3~l@qmﬁﬂ3~l

Yy 9 v Y
anas Netlaazdiveldauyagrunannmsdunanganssumsauensvesmianneslu
1A a A Jo A A o A A ds! A a ds! a A
teaudmaisdnag 1 Mlartiadnivemaimuiuiogavgiquay uaziartianue s

d‘ a dy 9 o 1 1 d‘ ]
afAnNluRYUMIAADN u@ﬂ‘tﬂﬂuﬂmgIZ‘J,’J‘DEJﬂ"Iﬂ”ﬂLmaQVIN"I‘lJ’éNE]’E]IﬁW’E)ﬁW\I@ (PO4-P) Tuie

9
= =

a J 1 ] 2 a ]
Umtlaveunyasnsisui 2 # asezunInuvasmedenUe@esdaitia 1 ¥191N01115
9

Su‘ a d' T 1 9 T dy 1 d" d"
Uawazihavnszureasnluvedamnnnmsazauanai lute@estamall netimsiy

{ 1 ¥ T @ <} { a g 3
NEATNIUMSIAsUDEU LA AMINUBNIHAIINNTIN LN SINANAAM NI UADUVDINITIAYY

v v v &

a a a 4 % I a a 1
dariagawaisdnnilszms Fedrunnduswmudeauyagudieduiiudniu wzaeandos

[ a L4 aw a Aa a [l v o w Aaa
ﬂuwamﬁamiwwﬁj’egm ] ﬁqmﬂau@WﬂTﬁﬁ@ﬂ‘ﬁWﬁIﬂﬂﬁ'JJJ’OEJNfJHEJﬁTﬂﬂJuVINﬁﬂﬁ@]@ﬂ1§

a Aa a = £y ds! A a A A A 9
Lfﬂiﬂlum‘]_liﬂﬂa']ua LW§1$3Jﬂ1§Gl“b'f‘]"lﬁ']ﬁlﬂﬂ‘lluﬁﬁﬂﬁﬂa\WnﬁJWﬂﬁﬂﬁﬁuﬂa’]uaﬂlﬂﬂﬂﬂl@ﬂ@nﬂ

A a ) [ [ < a Y ' dy I
m'i!,‘lJaEJume’qmw{]u’mmﬁumm Lmﬂfmlliﬂmu m'iami1$Wumgammmﬂumi

=

a L [ % v W
UATIEH lummnieszr el wa. 2551 891 wa. 2555 (5 3 ) Fauzitednaloy

U RU)

anl 9 =) s A dal [ [ [ 3‘/ =
UNHUU ( Water temperature ) goUDANUOUNEATNIYNITUN 2 WHFUAU ALY AT

@

a J 4 o 1
Ansizidoya a Taguiudl we. 2555 (1) dszneumemedumanudsanuse 1

q



31

Y a Ia A a Y ' y
minﬁ 18 'Jmﬁ1SW@ﬂﬁWﬁIﬂﬂﬁ?Nﬂlﬂﬂqmﬁ{]N@’]ﬂ?ﬂ (Air temperature) ﬁﬁ@]@ﬂﬂ!ﬂWWUTVHQ

q

=\ (] A s A o o Y] v A 1 (=
IAULASDIYNTIN Eluuaﬂmumlmmymﬂi Wsun 2 upedunsIY le‘I’i'Jﬂ!G]ffJQGh’TlJ 551191

WA 2551 —2555(51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 55.7067 7.9581 1.47ns 2.25 3.12 0.1999
Error 47 254.0846 5.4061
Total 54 309.7913

Adjusted r square = 0.05766576

Y a Ja A a { J
MINN 19 WATIEHONTHARWIZINIZIIVOIQUNYTOINA (Air temperature) NUADLTUIY
[ a 4 { o [ @ 1% ]
palsveala(PO,-P) lutipllatiaveunvasns whsuhn 2 dunedunsie IanIamealnl

TN WA, 2551 -2555(57))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 22.8863 22.8863 4.23* 4.00 7.08 0.0421
Error 53 286.8370 5.4120
Total 54 309.7233

Adjusted r square = 0.05641908

H a o a A a { ]
Mms1ai 20 AAsIzHTeyadNTHa 1AeTINV0IQUNNOINIA (Air temperature) NAUAONIT
a a 3 @ . a i s A ° o
Ay Taautimin ( Weigh ) 1azuu1a ( Length ) vestaniiandesluvhiui 2 sunedu

319 1M I 11 52412191 WAL 25512555 (51))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 38.7360 19.3680 3.72% 3.15 4.98 0.0301
Error 52 271.0553 5.2126
Total 54 309.7913

Adjusted r square = 0.09138668
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2.2 a1, 2555
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Y
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v o w aa a a A A dy " A dy 9 ] a A 9
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= 1 Y t:s‘l A = [] % Y a Aaa A [] =
1 ) PDUNHIU NUFAINANITANEIDDNUIDYNFALIULAIIN PUNHUDIMANDNTNADYNY
2 aa1 & 3 @ a a ] v o o A
1!fJfﬂﬂfgENﬂTQﬁﬂ@@l@ﬂ\iﬂﬂlﬂ?WUWﬂﬂﬁTﬁj@ ( P<0.01 ) Llﬁgﬁ@ﬂ‘ﬁWﬁ@ﬂNﬁuﬂﬁWﬂi‘gEN‘VI'N
aa 1% 1 a a a s A [ dy a a
RIS AN ﬂ@ﬂ']ﬁlﬂﬁﬂ]ulﬁﬂiﬂéll@ﬂﬂﬁWNQ ( P<0.01 )Glu‘V‘hill‘Vl 1 uriei! anuralnaveans
a A @ 1 d’l = ~ a A 2
UAANDNTNAINA1IUY 61ﬂﬂgﬂJﬁ"ILWﬁ‘INWEﬂ"Iﬂﬂ"IﬁLﬂﬁEJULL‘]Jﬁ\i{]ﬂf‘)']ﬂ"lﬁﬂl!’ﬂﬁﬂﬁ'JuiﬂﬂﬂlumWTg
= dy A ] A a Jda A J @ [ A
1wl we. 2555 uma”lu INTIZIIBDAATICUDINTNATITUINNU ﬂl@ﬂﬁzﬂ%ﬂﬂ"lﬂc]‘ﬂlﬂﬂ"lﬂﬂ'ﬁ

~ a ] a Q%’ z&l g
nasuilasgionma 1wy gavgloMa guwgiil anwaulueima wazilsunaniny

o w aa

=) dal 1 a aHa a 1 A W
mwzTudl we. 2555 Hwun guuglenns lulignwalassuediivedwgmeadalas
v g { 3 . < {1
apnenudulueimenazalSunanidu ( F = 1.14ns ) ddeiludeyamitlszvaaloves

y 9 ' 9
ﬂmwﬁﬂamm MUNTIZHINNNTUINDNTNARDNU 'i$“Vi’JN‘IjEﬂﬂﬂﬁmﬂﬁ\‘lll’mgﬂuﬁﬁﬂﬂﬁ

U

v 9 o ' dy 9 = =2 A = A &
ﬁmmmamﬂanuiumwmnwmwﬂ W.A. 2551 991 W.A. 2555 (5 1 INAIUNIUU LTINUY

o

Y % g’u U dyda a 1 % 1 % Aana dy Ea)
tarndavensauriaiiioninanenuagiessau luneaoa (P<0.01 ) HBNANUAMUSHIVY

U
4

A~ A X A 1 a a a d.dy s A 1A
ganaNulszranalayngaudonun mawsaaulaveamilan@esluvhsuin 1 uval

] v o Jdo [ g { a o
mwzlud) wa. 2555 lutianuduiusnuielaqnsdumsalaeuntlasgiioimauazilade
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A Yo o] 1Y a A A A D) A a = A Y]
Tlﬂmgm'ﬁ]fl ﬂmml@u”aeluﬂ W.A. 2555 UMWY IUNGAUDIUNUAY  IIAITUNITAUNN

H a Ia A a { ] a go}
ﬂ1§1ﬁﬁ 21 UNTIZHONTWALVUVIZIUBIYUNHNUDINA (Air temperature) ‘ﬁﬁﬁa’qmw{]um
] A s A o o o v A =1
( Water temperature ) “luu@ﬂamammmymm Wsun 1 ounedunse ENW'N]LG])'ENGlWN 1

WA 2555 (17))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 3.3986 3.3986 11.45% 7.71 21.20 0.0284
Error 4 1.1876 0.2969
Total 5 4.5863

Adjusted r square = 0.67630647
d' a Ja a a . A a ’é
MIN 22 AIIZHONTNA 1ABIINURIRUHNDINIA (Air temperature) NUADYUNYIUN (
k4 v '
Water temperature ) A214%U 110117 ( Humidity ) taz1/5uaidu ( Rain water ) Tutiodal

a s A o o [ = (= =
Haveunbasns ¥hsun 1 ounedunsie 19vIaveslvu 1 W.A. 2555 (1 1 )

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 3 4.3870 1.4623 14.67ns 19.16 99.17 0.0644
Error 2 0.1993 0.0997
Total 5 4.5863

Adjusted r square = 0.89134109

d' a Ia A a ’z; A
M319% 23 AAsIzHoNSNa TaeswueIgungiii (Water temperature) NiaoU5 110 luiasa-
TuTasoumo,N) Tulasa-lTulasoumo,N) wazuouTudis-TuTasnuNH,N) Tuteial

a s A o [ [ v A 1 =
Haveunuasns ¥hiun 1 ounedunsie v Iaves vy 1 W.A. 2555 (1 1 )

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 3 15.4126 5.1375 20.56* 19.16 99.17 0.0459
Error 2 0.4997 0.2499
Total 5 15.9123

Adjusted r square = 0.92148557
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dy A s A gd H d 9 2 o oA dy A ¢ A 1 A
2555 Tuiunvhinm 2 UnAse sznulsingmsaiaaieaaanunnyluiunvhsuin 1 nanae
a =) z:all 1 9J % a A A
wumstlsismvesgiormealudl w.e. 2555 Uaeud sy gurglemalilionsnalas
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Ui ‘1/NG]‘1/]TﬂEJ‘]Jﬂmﬂ’Julﬂuuﬂ?WN%uiuaWﬂTﬁﬂZﬂﬂﬂﬁNWu‘ﬁlmgiﬂ’ﬂ‘ﬂﬁv\mjﬂﬂ@liﬂﬂﬂﬁ]'lﬂ
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PUNHUDINIANDULTND Lﬂullﬂhlﬂma"lu ‘Vlll'Jaﬂ'J']llclfuGlua’lﬂ’]ﬁlﬁa’IUWQNW(l]Wﬂwuﬂ’l’JUL"’U'I

[ [

= [ 1 I~ v a ’é é} 1 1% % a
N TudaIawee Muee195Ia137  aunTTNURATINaALYUegeRUNaY  msnau

g td'w [ = ] Gl tdy ] 1 td' a 1 (% g Lg td'
wundandarealuuludl wea. 2555 1 lhilydunmannmanedninanuFusimalunun

1
S o

o v A ] 1 3 A1 W 4” g A A
YouvsrIamed Inieelaeasy  uatlhuihdunnednonanudulueimaninnunouna

Y l
=

9 1 <3 Y A I % A a da! a o =\
FUTUIBYNNTIALTIUULDN wseovuihdunnavrunnnanssumsmdumen lunun

2

@ v A Itdyd Y 1 o
mmm%ﬂwuuﬂ%wuﬂu

H a Ia A a 1 1 a g
msnﬁ 24 UATITHONTNALUUULSIUDIYUNYUDINIA (Air temperature) ‘ﬁﬁ@laqmﬁgwm
1 a s A o o o v A [=
( Water temperature ) Glu‘]JfJTJﬁWlJﬁéU@QLﬂ‘Hﬁﬁﬂﬁ vhsun 2 dunedunsie mmm%ﬂwu 1l

WA 2555 (17))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 22.4766 22.4766 6.70* 6.61 16.26 0.0482
Error 5 16.7616 3.3523
Total 6 39.2383

Adjusted r square = 0.48738919
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H a A A F A
msed 25 AnsigronswalassamvestSunaniedy (Rain water) AiaelSualunse-
TuTasoumo,N) Tulasa-lTulasoumo,N) wazuouTudis-luTasnuNH,N) Tuteial

a s A o o [ = 1 =
Haveunbasns ¥hiudn 2 ounedunsie 19nIayeslvu 1 W.A. 2555 (1 1 )

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 3 22.4778 7.4926 55.18%** 9.28 29.46 0.0039
Error 3 0.4074 0.1358
Total 6 22.8852

Adjusted r square = 0.96439924

d‘ a Ia A go} . A 1 [
M1319N 26 'JLﬂﬁTgﬁf’J‘Vl‘ﬁWﬁIﬂﬂﬁ'Jllﬂlf’]\‘]l]%ll']ﬂ!uwju (Rain water) Vlllﬁf’lﬂ']ﬂ'l']lli‘]_lﬁﬂllﬁﬂﬁllf’]\‘]
g°1 = ] a ¢ A o o
U1 ( Water transparency) 431480 ( Depth ) Tutelatiaveanyasns ¥suh 2 sunedu

N319 sl 3 w.e. 2555 (13))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 19.8533 9.9267 13.10* 6.94 18.00 0.0194
Error 4 3.0319 0.7580
Total 6 22.8852

Adjusted r square = 0.80127785

a a Ja A & .. A
A58 27 AATIZHONTWAUVURWIZINIZ2903ANNFU T Ime (Humidity) nuaelSuw
3 . dy = s A o o [ v A 1
R ( Rain water ) Tuiuinsasng vhsun 2 Sunedunsie 39w dame vy 1 w.a. 2555 (1
1)

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 15.7795 15.7795 17.33%* 6.61 16.26 0.0094
Error 5 4.5536 0.9107
Total 6 20.3331

Adjusted r square = 0.73126000
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ﬂ1§1QTI 28 AT wamwmmmn‘wumw%waqﬂ?mmmv]u (Rain water) UADITZAUAN

=3 ° [] = a s A ) [ [ v A =
an ( Depth ) ﬂlﬂﬂl!ﬂull@l,ﬁEN’]anuﬁ‘lli’NLﬂHﬁiﬂi vh5uR 2 ounedunsie Mo vy 1

WA 2555 (17))

Analysis of Variance

Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 19.3480 19.3480 27.35%* 6.61 16.26 0.0041
Error 5 3.5372 0.7074
Total 6 22.8852
Adjusted r square = 0.81452541
asimwamsfiny

1 =) 4 =) =) 1 301 g}.l

1 w.et. 2550 wu gunginazaurulueinia Hansna lasasiaonun MmN
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J = =K = 4 d' 1 a Aaa A

52139 WA, 2551 D91 wa. 2555 inbasnswsui 1 WU gungiieImANansna
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