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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 chauge , fish, nile tilapla, water quallty, Sansai, Chiang-mat
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uazniwam ilenBuuifieudeyolueda s U ( w.a. 2550-2554 ) uazdesmanadh
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Tu¥3danann

U .o 2550
vnmsimneddeyalunmsauamell we 2550 wui qunglienma ( Air
1 - L) W @ Sy 8 g gl
temperature ) ¥BITIHIATEIlm  Udnswa laoassedihisd g msatadeguaImIINg
~ T 1 g - 4 g
Anunil (F = 1090% ) 1wy snnuiunsa-waveniiph), Binumeesndisuiiazaieih (
g 4 ¥
Dissolved Oxygen ; DO), 3uaee Iseamalushh (po,-P), s luasa-TuTasmuln
p 2
(NO,-N), 5ualulasa-lulasiouNo,N), nazaSuumenTudle-TuTasmulhnh(NH,-N)
d W 1 w Ao o =Y o aa o4
Wudu  wazmwiulueimeadilianinalasassesninfodigomnanaseganmima
L 1 L ¥ H
AN ( F = 100.16%* ) 15U A1y T 5auaaunarii( Water transparency ) Hludu ( asafi 1
q' ~ ™ [ 7= V- - o a1 :’, J
uar 2 ) Tuvsefguuglismanay lulignnastihivdAgmuataseninnuiuies
z g 4 L] s o 1 =1
Bnanhu( F = 0.97ns ) naziSuanivhuntvanoall we. 2550 Aluuaasdninasdal
@ & b v g 5 1 Y - ] ar
vigdhAgymaada laasgunmimduniiuvazmenwssnisden)milia a dunedunsiy
o o [ Y o o A J i ¥
Taviadua vy (F = 5.55ns ) nacfiseduiivgiun awmandfnaniduluil we,
1da A T ! 1 J’ = J A QJ =
2550 luligninadsguamiiluvoineniatial snezifisannnuasnsdosalaiia w
s o ) ’ 1et ? A o &5 o & v ¥4
sunodunsie andadesinag Tulinslhhshudniwidsnlaiialavasaiuies unanli
w o ¥ ] tas & 1 o ¥ ¥ i
wuasnialgifiundnitie dwmszvusaamudownifaazdiouindy dulu hwun
L L = ] 5 ’ J L]
anasgredsilaioveunvasnidluudazass  Talnaweduszinohaniniodatsenly
T =W gl J ' g 1 1
8619199137 Sadaskavesdoynenmsdtendaiinn WBunenivh hiuaasdnina laosasde
g T :f = & [ 4 - -] r
guammihlnis@eamiatiues  desennmswdsun)asgiiomeaiivaaigninaseiadl
@ O e b g & b ; = J
dsdgmunadenunwimniadelunmsiselife qunglionme uazarwruluenm

) 4 ¥ a . ' H '
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4 L 1 = L L 1 J Ll ]
deadaniimnnnigangioma( p<0.0s JetreFaen  luvaizfinnusuluermandu
e L = & = T - ‘;
uermstninalavassodnivisdngnieatalandeguugiionnis ( F = 0.02ns ) uasanuiu
T == ¥ ol oS 1 z

Tuoned linaasdnina lasasseduihiodrgmaaddlaqdeiSuanidusnde( F =
A Sy b 4 = = - ninf o L Y LY

4.53ns ) lmaninnazdiveviadeyamsei gy Tavesarilanibeslusunodunsie sanda
= v Ay v 5 -2 1 a o a  w 1 L) a
Foalmi 3 wa 2550 /uin Sdldevssdmszdmanduiuiszniadioarai

eresnumsnideuuilasgiiomaremsniguau Tavesariia

1 o '3 a o = 3 ¥ ¥ 4
mT1an 1 mmwmfmgaamwmmqmﬂqummﬂ( Air temperature )ABRN Y1 Ta8522N3

Aumbuaznmunmludetaitia santamealvy 3 w.e. 2550

Analysis of Variance
Source of ar 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 squarc = 0.87390480

{ = a oo -; . 1 ¥ &
maed 2 nsizideyadninavesniuiulueinia( Humidiy )degunmi lassama

Auntiiaznmenmlusiotatiia SaniadesIn 3 w.a. 2550

Analysis of Variance
Source of dar S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 1575.0803 2250115 100.16** 8.89 27.67 0.0017
Error K} 6.7398 2.2466
Total to 1581.8201

Adjusted r square = 0.98579735

32U WAL 2551 ~ WAL 2554

o o 1 e = A 1 a
vinnsansizidoyasennedl wa. 2551 893 Wl 2554 Wy gamaliennA( Air
o s =) ' ) =y Ll o Qr =I- g z
temperature )vodsaniadualng idninalasassedninivddgmeaidaegunimimadu
' ] H a 4 3
@il 1y manudunsa-ugueniipH), YSinamyeendisunazainnii( Dissolved Oxygen ;
: z
D0), Bmnaes Isveamdalunieo,-p), Huna'luasa-TuTaswulusiheo,N), Bl
a : ¥
Tasa-TulasisumNo,N),  BwnaenTuiio-lulasioulinihi(NH,N)  uazganmsimg

[ [ ] t’ i -
Mon N 1w AR 115 3s9v0 91 1( Water transparency ) ( F = 2.56* ) ( #1519% 3) Tuvaizh
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z J s 4 . @ ] a oo v
Nannudu e n e Humidity ) waziSinanifu( Rain water ) ndn Tunaasdnsnalaqetng
o o o b g o = o z J
v Agmastaregunimimnidovesnsiteasall ( F = 097ns uag F = 0.25ns
awddn ) wadleTnnzdnnioninadetusznhaletudumuveanisnlasunag
] f 5
afiomadoiuudy wn  guugliomealionina lavassednihisdigiimaataden
& ¥ 4 F1 Mo o
anurulusmemzBananiHu( F = 10.87** ) ( m31ef 4 ) anwvuluemaliantna
4 < 1 Q'l - g
TavassodaiiiodiggainnatanenigungliomeauazUivisidiy (F =30.16** ) (M5
P o o v o= H o A 1 @ o w a4 aa
# 5) lwhuesAearusuiitBnaniWuiuaasnsionina lavassediiiivddgtamada
r = = 1 L o i 9 @
AsNIgangiioInAaza L lueIMAmBUAY (F = 34.35%% ) (15199 6 ) Ay
@ 5 = " L] 4 et L d' =
fuidnsedidn  eindeyaludwidiudumuvenlsdonsulasunlasgiiomna
U = J ¥ 1 A’ ]
Wy guugiioma anuauluome waziFnaiilusen il we. 2551 — e 2554 4 U9
1 L ] o L] b 1 JHA - 1 o L ﬂ'
uppodudanun ettt lurumdinaniigninadesuluszdunjuusa( P<0.01 )

L ] "

o T = 4 o ~ =1 =] -t ¥
Famumnnniimsanszimdninadeduludeyadivs 1 Tesdl wa. 2550 feundredu

T

=

o1wvziiu U189 mslidoyasitinniuds 4 Widouumamalinnuazduasamuuntaiy
wennniigaideyamimlaunngsdudn  definsawamsiinrddeyafiuaaidning
gUmRznIzNeYNiInisdfignadd ( P<0.05 ) sz'H'J"quﬂqﬁmmﬂdﬂﬂmmmfmn
” s 4 2w owod 3 o ae dd a a

¥adovoansIsell Tuvaiz@niurviganmimaiadovesnisiseinuaasanina
Iﬁﬂmmdnﬁﬁuﬁﬁmﬁqmqﬂﬁﬁdaﬁ'ufmﬁnﬂmﬁa( F = 51.95* X a1snfl 7 iaguma
awelariaC F =47.08% ) (15197 8 ) MudIEUBNdIY LABIINT 1T HAUBNENaYEY
Tasvarequnmanfownlagioms fienwsziralasmsmiol domamigdvlaves
Umila w Sunedunsie Simadualminds wuh sgamgiioma anudulueins ua
Wby dedhinaadninalaqeduiioddgnueda denmisigulavealmia
Tusumdananiing ( F = 1.84ns, F = 1.87ns, 402 F = 2.44ns MUAWL ) DA NUTAEY
udrhlusgeszn gl we 2551 841 wa. 2554 Amanii msnlAsunasniienme a dune
dunsio fdadealmi Tasmwemsnldouosszdugangiiomaiu uansdninastn
i'f’muGiﬂﬂmmwﬁmnﬁﬁm‘lumﬁﬁ’uﬁ urgunguenAndL Ildnt wa lavassodil
voddgmnada siamsm‘s’t:unﬁu"[mmﬂa'lﬁn‘luﬂmﬁruquuuﬁnqﬂmmmsnﬂ NKD
s lunaiinuudah msnldounlasgamgiionmeaiisnina laoassedniiiodiigme
ABA( P<0.05 )ﬁiaqmmmfmnﬁ'ﬁmmn15?505:.”1‘1ué"uﬁ"’uusnn'ma ﬂa"»mnﬁ"uﬂmmm§1
Aemat S lilnEnwalngaseetuinivddgtanadal p<0.01 )donmswsgayTaves

s o o ] v o dy A 1 - 4 o ow
damiadlusuduanionanlyl uaos N Isnauilumin@emeoggs  AmsdseTaons
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L 2 < w1

srusandeyadounfnsgnitenndd we. 2551 83 wa 2554 Asell amzdivehiense
ﬂ' o g v -4 [

suswdoyanisn/asnnlasgungivh( Water temperature )lutisideilariinvoununing

& 1 =

gunedunsie sandadealmi dnty Saliannindmazimdninalaoaseszningungil

iwestamealariaduleiedug lunsaiild

; a : z z
MINA 3 Jinnerdoyadninavesgangiioima( Air temperature JAORMA TN 1R8I NI

Aruntuazmennluvetlaitia Sanda®osivy senanell wa. 2551 - 2554

Analysis of Variance
Source of df 85 MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 82.010! 11.7157 2.56* 2.36 3.3¢9 0.0363
Error 3 123.3483 4,5685
Total 10 205.3585

Adjusted r square = 0.24362730

4 o o ) ) v .3
ameh 4 Sinsizvdoyasninavegungilerna( Air temperature JAOAMUYU TUBIMA(

b
Humidity Juaz15u1aniwul Rain water ) Sunadunie Ssndndoalny seninedl we. 2551 -

2554
Analysis of Variance
Source of af 85 MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 83.0741 41.5370 1687+ 332 539 0.0004
Error 32 122.2844 3.8214
Fotal 34 205.3585

Adjusted r square = 0.36731515

1 = L4 a o 2 1 =
MmN 5 ')lﬂ‘i'IzﬂﬁTfJgﬂﬂﬂﬁﬂﬂ‘UENﬂ’ﬂlﬁNl'uf.'l'lﬂ'lﬂ( Humidity ) ADQUHHUOINIA( Air

¥
temperature ) UaZUSuaWU( Rain water ) sunoduniie Savdaluelny szl wa.

2551 - 2554
Analysis of Variance
Source of df S8 MS F F<D.05 F<0.01 F-Prob
variance
Regression 2 1950.5648 975.2824 30.16* 332 5.39 0.0000
Error 32 1034.8651 32.3395
Total 34 2985.4299

Adjusted r square = 0.63169654
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[ v v - .
auh 6 nnzvideyasninaveaSunaniehi( Rain water ) dogmngienf( Air

J + g o Qr O L] 1
temperature ) 4a¢AMTIU1NBINA( Humidity ) supodunsie samdadoalng sennedl wa.

2551 - 2554
Analysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression 2 251.8125 1259063 34,358 332 5.39 0.0000
Error 32 117.2857 3.6652
Total 34 369.0982

Adjusted r square = 0.66237698

1 = o e - [
s 7 enzideyadninalassiuvesganimivuniiuazmenm( Chemical and

14 43 Y ) . A 9 ar o v 1
physical factors Yaouintlantin ( Fish weigh ) 8unoduns s sanimsoslny szunat! e

2551 -2554
Anglysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 49603.8776 7086.2682 51,95+ 2.36 339 0.0000
Error 27 3682.6290 136.3937
Total 34 53286.5067

Adjusted r square = 0.91297263

x = o o z -
AlNh 8 Imnevdoyadninalassavvesgammidmuaiiuazaenm( Chemical and

physical factors y#annue1IUaria ( Fish length ) sunodunswe sendadeslng seuned

NP 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 31.1317 1.3975
Total 34 498.2922

Adjusted r square = 0.90464640
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wu Awaminfa dunedunsw Siadudlmi dlenflowifisvivenatiennda s U w.a.
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2.1 58M3Y WAL 2551 — WA, 2555
: 1 o J o o ) L -, l L] 1
211 thiun 1 : dudeRudsalmiiademndsd Taolfisunaadn sosfiutie wun
=y a o ] z :, P} ar 5
punglinmeaiionina lasswdegunminisdnuniivaznmemmuynviadevesnisfinunga
; L ") Y- -y - =Y L )
H etnauE R BIN I on (F = 5.63** ) (5190 9 )ua:qquummﬁmuamwaiﬂus’m
atnaihiodfgmadal F = 848+ )aemanudlunsa-wavenheH) uazafSuune
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whounlasgiiomemsasail hiianinalaqedediiedigmiatddenisesgiulaves

1la1ia (F = 0.46ns itz F = 0.10ns A1UARL )
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wiv mindoyaszwined) wer, 2551 B9l wer. 2555 (5 1) Hldweamsnuluvhsudi 1

r
=1

Qy’ g 1 1 L l:; -
asstimenezaunsoaglludiesdu1dn dedsnrnmisulasumlasgliesne ( Climate change
Aga = Y ¥ y ~ - o - |
factors ) Wlentnatmsudeguamihdnnll menm  wazmawigdy Tadariiade
. , a4 4 g .
QUUNRAINA ( Air temperature ) H1¥A10%1 1101MA ( Humidity ) uazil5unaniwy (Rain
o o E ) 1 Ao 1 e - o @ d
water ) uApt e linaumsnAsunlasqamglionmelusiaa s Ydinani selinadunus

L% 1 W L] LY H > J L) o
muadisusniu lyssndumsiasundau S uadiruazanusu luemaedasmeu
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1 o 11 =~ P [Y) (] < g
sonlsnamitfuimindivaes  Aeazditelumunsesisudayadoushnvesgamginh (

Y- a oo Ly ' -
Water temperature ) TutistassilarilaveunuasnsTuvhiun 1513148 Seluaunsadmaeyt

]
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a o a ¥ o = = [l
WIONTAQVNRUHJUUT  NUABRUNATAMN uazﬂ‘lm‘smmu'[mm’dmua‘luumﬂ‘umﬂs

;¥
wWsuh 1 3

4 o d o o - ] H
AN 9 Jinsizndeyadninalassauuesgunglienn i ( Air temperature ) AORMNIN
a1 3 v A ]
Al ( Chemical factors ) #1a¥N1UATW ( Physical factors ) luvedusilartiavosnwasns

d a ] o o o ] [ -
W5uH 1 & Supedunsie SsvimdosIny seunetl w2551 -2555 (5 1)

Amalysis of Variance
Source of daf SS MS F F<0.05 F<0.0} 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 =(.37948161
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mnaf 10 Sinazvidoyadnina lavswuoaguunilionn e ( Air temperature ) ABAIAIIY
3 ? -
flunsa-wavestipHuazSnumassndisunzaini(Do) lueineslmiinveunyasni

vhiuf 1 a sunedumeie dandaies vy seunedl W 2551 - 2555 (5 1)

Analysis of Variance
Source of df S5 MS H F<0.05 F<0.01 F-Prob
variance
Regression 2 84.3089 42,1544 B AR+ 3.15 498 0.0010
Error 51 253.4142 49689
Total 53 337.7231

Adjusted r square = 0.22021320

mnad 11 Sinsevdeyndninauuummze1z11vIguMionId ( Air temperature ) @0
o 1
Pinaoe Isveaao,») lwisimoulariiaveanuasns vhivii 1 a unedunsw

avdauslny seu el w2551 —2555(51)

Analysis of Variance
Source of df S5 MS F F<0.05 F<0,01 F-Prob
variance
Regression 1 84.1305 84.1305 17254+ 4.00 7.08 0.0003
Emror 52 253.5926 4.8768
Total 53 332.7231
Adjusted r square = 0.23467063

M 12 Iinsevdeyadninanuinsssvesgamgiliond ( Air temperature ) AotSana
1 J ] i L) ar or s
Tuasa-TuTasumo,N) luvsdealariaveunwasns vhsud 1 a supedunsie Sinia

wualny sgnaedl we 2551 - 2555 (510)

Analysis of Variance

Seurce of df 35 MS F F<0.05 F<0.01 F-Prob
variance
Regression i 34.5444 34.5444 592+ 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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MITNN 13 FINSHToYadNTHAILILNIT BIVDIQUUATINA ( Air temperature ) A1l

= [ 4 1 = ) o o o [
NIYPONTIVUASAWUDO) 1uumnu~1ﬂmummmymﬂi ‘N']ﬁilﬁ'l 1 f BUABHUNTIY VINIA

Foslna seu el wa, 2551 — 2555 (531)

Anslysis of Variance
Source of df S8 MS F F<0.05 F<0.0} F-Prob
variance
Regression 1 24.5440 24.5440 4.08 4.00 7.08 0.0460
Error 52 3131791 6.0227
Total 53 337.7231

Adjusted r square = 0.05484178

manh 14 Tanzvideyndninalavsiuvogungliennd ( Air temperature ) ABNNG

a = 5 ! ar = ] g oy ¢ o ]
wigdu Tainimilnuazawalaniia lude@ealmilaveanyains Wiiui 1 a dunodu

N8 San Ao vy sevnstl w2551 - 2555 (5 1)

Analysis of Variance
Source of df Ss MS F F<(.05 F<0).01 F-Prob
vanance
Regression 2 93.7858 46.8929 9954+ 315 4.98 0.0004
Error 51 240.3450 4.7126
Total 53 334.1309

Adjusted r square = 025247755

P - o o oo A . At
159N 15 ’Jlﬂf'lzﬂﬂE}Hﬂﬂ‘n'ﬁ“ﬂlﬂJ'Ulﬁ“'lglinzﬂQﬂﬂQﬂ?'ﬂJ'ﬂu‘luﬂ‘lﬂ'lﬁ (Hurmdlty) nune

§ e 3 A o o g o ) 1 -
B Hu(Rain water) TuNuRsuasduns1y santadoelny seunell we. 2551 — 2555 (

511)
Analysis of Variance
Source of df 88 MS F F<0.05 F<0.01 F-Prob
varianee
Regression 1 284.5565 284.5565 52.19%* 4.00 7.08 0.0000
Error 52 283.5290 5.4525
Total 5 568.0856

Adjusted 1 square = 0.49130635
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a o e ¥ [ 3 . o
MTIN 16 AnsizvdoyadninanvumnzizeeninaiiHy (Rain water) MillAp

o J i [ o o @ ' 1
QNN NAA(AIr temperature) JuRunSUneduns 1w Sandadmalmi szndnet wer. 2551 -

2555 (51))
Analysis of Variance
Source of df S8 MS F F<0.058 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

; =) d = =% i CI-E. t 1
e 17 s evidoyadninalavionvesgungiionma (Air emperature) NABAUAY
T g . J ﬂ.- o o L2 - T
e mAHumiditpuazFuaniWuRan  wate)  Iudunsunedunsie damdadulny

*HI19Y WA 2551 - 2555 (51))

Analysis of Variance
Source of af 88 MS F E<0.05 F<0.01 F-Prob
variance
Regression 1 108.9396 54.4698 12.14** 315 4.98 0.0001
Error 52 228.7835 4,4860
Total 53 337.7231
Adjusted r square = 0.29600491
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[
o0

3 - s & = . 1
Il 18 Jinseonina lavsuvesgangilioin i (Air temperature) NIADAUATHUIMI
= 1 = o o o [ o o = 1 -
IALULAZNUNTAH 1uuaﬂmua‘ummvmﬂs ‘Yhﬂ.lﬂ 2 9UNBAUNTWY ﬂﬁ“?ﬁﬁﬂlqﬁlﬂu 53“'}141]

.. 2551 — 2555 (s 1l)

Analysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression 7 55.7067 7.9581 LATns 225 3.12 0.1999
Error 47 254.0846 5.4061
Total 54 309.7913

Adjusted r square = 0.05766576

AN 19 Jins e onEnammzenz1veguugiionndl (Air temperature) AlABUINIL
oo lsdeanPo,P) ludelmiinveunuasns vhiuf 2 sunedunite Smdadvalmi

5o Wt 2551 - 2555 (51))

Analysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression 1 22,3863 22.8863 4.23* 4.00 7.08 0.0421
Emror 53 286.8370 5.4120
Total 54 309.7233

Adjusted 1 square = 0.05641908

]
e )

a = r's a s -
AInd 20 nsizvdeyadnina lasswvesgamgiionnI® (Air temperature) NilAons
= = 4 LY . - A e @ o
wigAn Tadunimin ( Weigh ) nazvuia ( Length ) vasariiaaosluvhiufi 2 sunedu

N30 Sav TaiaIna szvnail wer 2551 — 2555 (5 1)

Analysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
vanance
Regression 2 38.7360 19.3680 3.1~ 3.15 498 0.0301
Error 52 271.0553 52126
Total 54 309.7913

Adjusted 1 square = 0.09138668
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= gie,

@ o ' g 1 [ 4 A . &2
finuzditeda lildoyahid wa. 2555 Gfdunfiduferfeanudy Tansinsdum

Masuao 1

H 1] = g
A1TaN 21 ?uﬂswﬁaw?wmmumzNﬂmaqmﬂQnmmﬂ (Air temperature) ﬁﬁﬂﬂqmﬁqum
1 = P [] @ o - | v o
( Water temperature ) Juynlimiiaveunuasns vhiuh 1 sunedunsiy Smdasealni i

w2555 (11)

Analysis of Variance
Source of df 58 MS F F<0.05 F<0.01 F-Prob
varignce
Regression 1 1.3986 1.3986 1145 171 2120 0.0284
Error 4 1.1876 0.2969
Total 5 4.5863

Adjusted r square = 0.67630647

=

A = ) = t 4 < ¥
maa 22 Ssevioninalassiuyeaquingiienia (Air temperature) AliAogaimgiiui (
y | oo H ; .
Water temperature ) 72703 1U8107 ( Humidity ) uaztSuianimy ( Rain water ) Tuvatlan

- o 1 o o - L]
uavounuasns Wisun 1 sunedunite Samdadealui U ne 2555 (11)

Analysis of Variance
Source of df 88 MS F F<0.05 F<0.01 F-Prob
varimmce
Regression 3 4.3870 1.4623 14.67ns 19.16 99.17 0.0644
Error 2 0.1993 0.0997
Totat 5 4.5863

Adjusted r square = 0.839134109

4 = ' a a2 et
MmN 23 w5 1zvionina lausauveegungiiv (Water temperature) Niinof3uas Tuasa-
Tulasioumo,N) Tulasa-Tulasioumo,N) uazueuludio-TuTaseumHE,N) Tudeila

FY o i o ar (7] o ]
Hayouneains Wiuf 1 sunodunyio savdamoalna w2555 (1)

Analysis of Variance
Source of dr 58 MS F F<0.05 F<0.01 F-Prob
variance
Regression 3l 154126 5.1375 20.56* 19.16 99.17 0.0459
Error 2 0.4997 0.2499
Total 5 15.9123

Adjusted r square = 0,9214855
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A1319% 24 UNTIZHONTHAIULIIZIIVDIQUH NS INIA (Air temperature) NLABYUHHNL

( Water temperature ) lTuvellaiinvesunvasns vsuh 2 sunedunsie samiadoeluy 1
.ol 2555 (1)

Analysis of Variance
Source of df S8 MS F F<0.05 F<0.01 F-Prob
variance
Regression i 22,4766 22.4766 &.70% 6.61 16.26 0.0482
Error 5 16.7616 3.3523
Total 6 39.2383

Adjusted 1 square = 0.48738919
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] - ) ¥ . N
Maf 25 Sinsiviontwa lauiavveafSineni Wy (Rain water) NhaeiSua lunsa-

Tulastauo,N) Tulasa-TuTasieumo,N) uazuonTuiis-TuTasieu®H,N) Tuveilm

fiavounuasns W15uf 2 sunedunsie sandamoslnu 3 we. 2555 (11)

Anatysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Regression 3 224778 7.4926 55.18+%+ 928 29.46 0.003%
Error 3 0.4074 0.1358
Total 6 228852

Adjusted r square = 0,96439924

4' = o A g . gia v 1 T
A9 26 AR IZHON BN Ao nveafsuianiHy (Rain water) Alidon1anu Tals wwasyns

g = 1 -y ¢ 4 a o
11 ( Water transparency) UazAWAR ( Depth ) Tuvoiariavounyasns ¥1sun 2 dunedu

510 Sav o i 3 we. 2555 (1)

Analysis of Variance
Source of df S8 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 3.031% 0.7580
Total 6 22,8852
Adjusted r square = 0.80127785

4 = o oa A et
A191A 27 InTeoniRauuuRnIzez1vean U luema (Humidity) HiidetSine

g o J 3 H ] o o - -1
11#u ( Rain water ) Tuiufinuasns W131d 2 Sunadunsie Sandadoslna 1l wa. 2555 (1

1)
Analysis of Variance
Source of df sS MS F F<0.05 F<0.01 F-Prob
vurisnee
Regression 1 15.779% 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



37

4 ¥ ld ) "]
A15190 28 A5 12 H DN ENALULIRNIZIN 129998915 U190 HY (Rain water) RHABTZATAIY

= g v J = & A o ar ar Qe 1 'TJ
on ( Depth ) vounlulsdasnlaiavesunsaing ¥isuh 2 sunedunsiv Sandamed vy

A 2555 (11)

Analysis of Variance
Source of df SS MS F F<0.05 F<0.01 F-Prob
variance
Repgression 1 193480 19.3480 2T.35%* 6.61 16.26 0.0041
Error 5 3.5372 0.7074
Total [ 22.8852
Adjusted r square = 0.8145254]
aglwamstnm

o

1 n.at. 2550 wuh Qquﬁuazmm#ﬂumﬂm fionina launsdonunmnans
103 ( pH, DO, PO,-P, NO,-N, NO,N 412z NH,-N ) =10 ( Water transparency )
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serId) w2551 G911 WAL 2554 wudh gungiiemalianinalavasidanmnin
amaniiuazmonn atiodfgMmata ( F = 2.56% ) TuvazRefusu
fgmmmfﬁaﬂﬁnﬁ ﬁﬁnivm'inumaatinﬁﬁuﬁﬁtyﬁammﬁﬁda'v{'mfmffﬂﬂmﬁn (
F = 51.95** ) yazanuv1itaiiia (F = 47.08** ) mwddy
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wazanani ey atnedhiudigten1eata (F = 30.16*%)
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sen el w2551 Gt W, 2554 Qmﬂgﬁmmﬂﬁﬁn‘iﬂa'iﬁumwiamm%mmz
Buanfrueteiivomdydomeada (F=1087%%)

senll w2551 a1l wat. 2554 Soyalavsauvesguuglionma AT une
Bnanhu hivoasininastihlvddymendaremswigdy Tadariand
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sEweY) WAt 2551 91l WA, 2555 inwasnsThdud 1 wuT qungiienAiianTwa
' = ] L Y PV Yy
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't o 5 4 ' a Ao o
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TagassmetSurues IsHeama(Po,-P) ool AR Iaaa (F=17.25%*)

s = = 4 o v o L
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P & = o o v = -]
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=y g 1 = oo @ Q‘ oty
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