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Title Effect of temperature increase by solar energy on
growth performance of African sharptooth catfish
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Degree of Master of Science in Fisheries Technology
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ABSTRACT

The aim of this study was to determine the effect of solar-induced temperature on
the growth performance of African sharptooth catfish (Clarias gariepinus). Based on a
completely randomized design (CRD), this study consisted of 3 treatments with 3 replications
each: use of plastic lining ponds (treatment 1), outdoor cement ponds (treatment 2) and indoor
cement ponds (freatment 3). Fish with average initial weight of 4.07+0.58 g were cultured for 90
days. Results showed that water temperature was significantly different among treatments
(p<<0.05) with the highest value observed in treatment 3 (30.91+1.09 0C), and this was followed
by treatment 1 (28.85+1.85 0C) and treatment 2 (27.71+1.25 0C). The water temperature in
treatment 3 was higher than treatment 1 and treatment 2 with differences at an average of 4.35-
5.31 °C during the trial period. Results of the experiment further showed that differences in
temperatures affected the growth and survival rate of the fish. After 90 days of culture, fish in
treatment 3 had significantly higher weight (298.75+4.32 g/fish), growth rate (3.32+0.05 g/day),
average daily feed intake (0.56+0.01 g/day), specific growth rate (4.16+0.16 percent per day) and
survival rate (95.0+2.0) than treatment 1 (200.79+7.26g/fish, 2.23+0.08 g/day, 0.35+0.01 g/day,
3.37+0.16, and 87.6+2.1) and treatment 2 (198.40+5.25 g/fish, 2.20+0.06 g/day, 0.36+0.01 g/day,
3.76x0.16, and 89.0+2.0) (p<<0.05), respectively. Results also showed that indoor cement ponds
(T3) could increase water temperature and growth rate much better within a shorter time but with
high production rate when compared with other treatments. Therefore, rearing of fish by using
plastic greenhouse could increase water temperature and could be an alternative method to apply

in aquaculture especially during winter season when temperature is unsuitably lower.
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qulnsal
I. Spectrophotometer L% Cuvette
2. N3ZAHNIDY
3. gunsalin¥eaud wiu viaguvuy T
4. aodull (Reduction Column)
arsnal

1. Diazotizing Reagent
n"’ N . at =1 9 = |
9813 Sulfanilamide 5 A7y azaeluamsazarenianis lasldnsanie
9t Y = : Q'J oy ars = oy q') o
(HCD Wudud5uas 50 ml azatsluiingy 300 adans udaamiwnauld lddsuias s00

1aaanI
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2. Coupling Reagent
%9813 N — (1 - napthyl) — ethylenediamine — dihydrochloride 0.500 AL azay

¥ ’ 2 -
Tushadu 500 fadans uluredn wisumsazawlminnidounsedisasazaraiiud
¥

IRERTS

3. NH,Cl— EDTA Solution (1fiudiu)

Fae1sazate NH,C1 125051 Lvhndu 500 faddas

4. NH,Cl - EDTA Solution (138913)

AATI5A2a18 NH,Cl — EDTA Solution (14u4w) 50 Jaddns Boviedaoth
adu Wi 2,000 Tadans Wua15aza1e Disodium EthyenediamineTetracetate 311414 0.3
a3y K1ns1lso pHIR 1A 7.5 (eeidiuansazate NaOH)

5. Stock Nitrate Solution (L%M‘i’l’u)

| v » .
e ayale KNO, N umsaunia 0.7218 niu azateluihnauld1a 1,000

6. Standard Nitrate Solution

ANT1TNT A8 Stock Nitrate Solution (dudu) lude 5 A8 volumetric pipette
-3 2 Aas :’ @ ¥ 1= s )
i1 50 Taddas azanelusinauld sSuiesasy 1,000 Tadans

7. Copper sulfate 2%

T ¥ )
F9e1502A18 Copper sulfate 311494 20 51 azateluwiihnauld1ld 1,000

8. AsANAD (HCD (Wudu 6 N

9. W3 Cadmium
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. MIASOULAAILYN (Cadmium)
o o @ ] =l 9 Y
199 Cadmium Uszara 25 n5u ualunsa HCI (NIaHaD) UL 6 N NI
5 ¥ . ¥ ]
Araunaudlsuazetn @Wizunw s W) masanauagded i INAURA A IUNLANAY
3 o o aa b4 T k4
A5A 91U 1E15888710 Copper sulfate 2% Uszunas 200 ladans mas il Aauaounni?
A - S a - o LY ¥ oa
w sz 5 wik wiessunsznaminduasrameld auifaasazaw i uduay Copper
] LY 1 9 =1 = @ z z = 8 A
sulfate 2% w99 1nas T paudsunadunioway fiauduasuraisqass swnakand
¥ Fd ¥ ¥ 1 ) ¥
o = R LY ¥ ] o a a4 A A o = 1
Waafiadn vinfuddsinauaunizng lidnandihaadaoy
=) @ o = .
2. mMawmssunoaunANel (Cadmium Column)
a & @ @ & g oy = s Y o o ylpl ¥
wwihnauasluasduina nnduanuaadisuinai oy 3asluaoduildla
= ar a : 8 1 I o [y = 3
A5z 18.5 IsuAAs snEIIzADE WY uuaalion iinmsiaunabon Taald
S o o an 1 ar o [ k4
#1iayvatw NH,C1 - EDTA Solution (199919) 174 200 Haaans HIUABANUAIDEINT1 LAz
Idin3oud1sazaio Standard Nitrate Solution §112U 100 iadans Auasazals NH,Cl -
. 8 g = oA | : Y] oq 9 o
EDTA Solution (Wiudu) 2 Haddas sxndumaisazaivaslunoduil i lvaludasi7 — 10
lindansaauIn

k4
= o o ] 1 o d
3 ﬂ']‘iLﬂiUll‘l-ﬂﬂ’J'E]EJNLmSiﬂ'IiiHWHﬁﬂuﬂElﬂ‘uu

¥
ar 1

AAIA 0619 RHINMINIBIRIINTZATENT 9 $1UIY 100 Taaans warui
215020 NH,Cl — EDTA Solution (1€1511) $1u1 2 Gaddns mimiumaslunodud Udesldl
Tnarulusas 7 -10 Gaddasdeu (danlssuin 10 - 15 wif) #1494 25 fiaddas usn
RansfulSinastmae 13

4. madeduazasdan abs (M3dmaiedalluain)

@ ' Qs ¢ o S mem ] [V 1
AATI RN AINHIUADANT $1uu 50 Haddas Tasiunoduidsslu

¥ W
1A 15 WIN NNUWANEI5AaZa0 Diazotizing Reagent 3147w 1 diadidns woirldidrdunald 2-

r=] ¥ o . o o aa T ar :w T
4110 LA NAUIITAZ AW Coupling Reagent 147 1 Tadans v liiddunia PHesader 10
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=4 1 L9 Q'J g o s r Qs 4 4 dl
Wi ua LAy 2 92 Tue mrnduii 1 Sanaadunds (Abs) A2e1a309 Spectrophotometer NATY
543 11 TUINAT (nm)

5. P31 Recovery factor

Tﬂums@ﬂmsazmu Standard Nitrate Solution (0.1 ¥./AA3) 31UIU 100

1
adans WikauiU 1582810 NH,Cl - EDTA Solution (9udiu) $117u 2 Haddas a1ntium
ar o v 9 [ @ a as 1 =1 as.’ :’ a oo I~
avlunoaud dassId Ivariuluoasi 7-10 Taddaasaeuin N9 25 Yanansusnuaziny
Usumsimans A
{d soan =

aamsazarwnnyl3 50 iadfias 1ANA15A2A1Y Diazotizing Reagent $117Y

s oo 1 W W ow g ¥ =) 3y = k .. o
1 Jaddans werldwhduns 13 2-4 widi ududnansazaie Diazotizing Reagent 31U2U 1
V- r ¥ ¥ ar ny 9 T 9 = 1 [N r.:.- ;’,' o % 1 a
Hadans wo ldidhnuns 13egedes 10 wiiiua lufu 2 $21ue 9nuwi lilsasgasuues

3 A E
(Abs) AIDIATDY Spectrophotometer NN 543 U1 11WAT (nm)
Y91 F {Recovery factor) =(0.lﬁaaaﬂ5/§ﬂi) UO3 Nitrite nitrogen x 100 )/
¥ 5 A 4. .
(M NLAUVAIN YOI Nitrite nitrogen)
Ed
MUIUMAINNUAUTY Nitrate nitrogen A1l
Nitrate nitrogen (mg/l) = {{A-B) x F} / 100
Tagh A = anududuvoslu'lasy fi11 Column
¥ ¥ 7 A VT
B = Ay uvuved lulasy 91k 1u Column

F = Recovery factor

1 suLlasa Nitrate nitrogen 15111 Nitrate (un./aa7) Taogauidae 4.43



MANHIN 2

msinsznlSinaess swemua(Ortho-phosphate)
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' o = o
Orthophosphate NOHUNINITAATIEH

e < .
I5INT12YNUD Stannous Chloride

<
gilnsai
1. Spectrophotometer 1481& Cuvette
2. NILAIWNTOIY
¢ A ¥ ' '
3. gUnsalnTewnd sy viaglruy Jula
LRI

1. Ammonia molybdate solution
IATUNAITALAIY Ammonia molybdate (NH,) MO, 4H,0 97147 5 5y azae
3 1
Turhnau 35 Tadaas thiasazaedina1d mvaslumsnzasnia H,S0, (azaunia H,SO,
PN oSIJ a'; =T 3 = o u‘; ¥ = = oAam
36 UnaaaT ENLILIU'IHE"IH 80 UANARNT) ummnmﬂau‘lﬁﬂﬂsmmmu 200 Uuanaas
2. Stannous chloride solution
IATBNANIDLA1Y Stannous  chloride (SnCL2H,0) 1w 2.5 fwazawlu
= oy Sy 1 :‘ 9 o
Glycerol Tutl511ms 100 iasans Tasldo1ni13ou (water bath) lunsyiiazane
3. Stannous phosphate solution

¥ 1
MIINATAZ A KH,PO, 11474 0.2195 nFu azaeluidndu 1,000 iadans

¥ ¥ = -
(Idmsazaredudu so un/das PO,-P) gaa1302a70 Stannous  phosphate  solution A1
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o o e By Py =3 oy aa Ly W
FI1UIY 50 Unanas E%’ﬂﬁi]’l\‘lﬁ')ﬂu'lﬂﬁuclﬁﬂiﬂ’]ﬂﬁﬂiﬂ 500 uanang (1ﬂﬁ15ﬁ&’ﬁ1ﬂl‘ﬂﬁ‘“u 5 un./

(=) é =) o ;
ans PO,-P) e lFIumsimsounIiAs I Al

L 4
MINAUIN 2 ITAUANUTUTUVBITTaEMENIAT§IUBDS Innamdn

USums PO,P anududiu 5.0 un/ans 1o ALY A1 Abs Y83E15AT A0

b4 ay w ¥ 1= o ey ey b
vduiinaulddimas 100 doddns #1583810 PO,P PO,P Hin'lA
(addas) (Wn./an9) (Giadans/ans)

0.00 0.00

0.50 0.025

1.00 0.050

2.00 0.100

5.00 0.250

10.00 0.500

15.00 0.750

¥ T

UYswes POqP Aanududuso wn/das Mevdinimauliiliuasico
o e Y o o s R . 3 o & - g
Haaaas AININIGTYAN Y Volumetric pipe 2311 Volumetric flask 9INHTHANTUMIIATIEH

o I o = o ar 9/ 9/ = &

q15aEae ﬂﬂ‘]‘ﬁﬂ’l'ﬁ'uﬂ‘ﬂgﬂﬂﬂﬁﬂﬂiﬁllﬂ’)ﬁi']ﬁﬂ'i'lﬂll'lﬂiﬂ'm (Lﬁﬂﬂﬂi"lﬂl!.‘l_l‘l_l XY NIZ010) 4
=} @ e d ' W W o ) o )
UAITUTUAUDTISHINANUVUIY PO,-P (LINUX) NUATNIIGAV UL (LnUY) Iﬂﬂun%’lﬁﬂﬂﬁ

Regression 0414 1151053 Excel
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1. gathdIng19finIUNIINTBIA WASLATHASEY 25 Haaans a3y Tnnes vie

100 3indans
. [ = A T % o
2. 1930UA150A18 Ammonia molybdate Solution 314 1 Haaaaswd iy
= t ¥ 9 ar g 3 a 1 T
HAZIANETAZAIY Stannous chloride solution 5 Hoa welHAuAald 10 i ua linu 12
=4

TRy

3. i liaAmsqad U d 38T 09 Spectrophotometer ANAY 690 W1 1A

Yy va o T a v
W50 Reagent blank laolHinau unudieiniwazduasazaelude 2.
o U L1 at
4. arumaNuuIupane ST (Phosphorus) 91nN3THNATF M

5. imsutassi po,p Wiilu po, in/des) Taegadae 3.0
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msannznlSinanaslsfad-e (Chlorophyll-a)
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M5 uanzHTnmnaslslod-e (Chlorophyll -a)

¥
o 4

nisiannugavayyselvesszvuilnmiunanii v ldTasn1s3msizd
USinanae lslad-ounzuradanmvesdnie (Algae biomes) fifodadidafinauguns
adfio msens Tamnmizedists Wemesd TaodSumnne lsiad-e vesunnsinouy
Wuswiivwondmandaiiosdy (Primary productivity) youmanih 301/Sumnae TsWado

J Qr = =1 o
szdunulSumen Twile TuTasmuuazwearosa 1a4

d
gilnsal
A ar 1 :r Y o
1. 1n7eenseeddedinhmieuginsal
2. 193DIMYUINIBT (Centrifuge)
3. Spectrophotometer UDE Cuvette
by
4. gUnyainTeu’
a1sind

1. Methanol 90%

Ly v
A291INAY 100 aans 111 volumetric flask 11 AL methanol a1 lUU5

U5 ldasy 1,000 Hadans aasau 13 uviaden

ad
IS
:J s ] ==Y ; (Y] 94
1. nyauhenedielsuiu 50-100 uaanas (ﬂuuaqwmmmmm

o ™ ~ o ¥ & g @
ane lsHadie Tasdunaaindueatin) damn3eansoai (Vacuum pump) Taslenszaiunses

U GF/C ¥50UUU Membrane

Fd ¥
ar o

2. 1# Methanol 90% Tunana 10 addns mimininszayinseslude 1.
1 - ~ ] d o : pu o
ldasll lunasafiwon'ld vedonszawweosd i lAulmiifigungd 70 eswwaFoa

Wuna 30 wif
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3. ointfuuenniludanniesihumios Taeldanud 3,000 senani v
1781 10 WA
ol asazatoanaznen e ianaznoudr s 13 Rgumgiveteu sziinss Jaad
Tivaeansznuniziiiou

4. e lSmmsgaduauudsdaom3es Spectrophotometer A4 9AAY
750, 665, 645 LA 630 W TULUAT

5. MIfIUIN

analsfas-o (luTasnsu/das) = (11.6 D665 — 1.31 D645 - 0.14 D630) x F

F = (WSinasmaeamsheia (ﬁaﬁﬁm)fﬂ?mmﬁﬁaadw (@93) x /A2

19149 Cuvette (¥31.)

= =

D665 = AMQATULAINTIAAY 665 nm — AMAATUUAINYRNATY 750 nm
D645 = MQATULAINGIINGU 645 nm - AIGAF UL INYIIAAY 750 nm

D630 = AMYATULTINYIAAY 630 nm — MGAFUUAINTRNATY 750 nm
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manaTanlSunavewdaivasananualngil (Total Suspended Solids)
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msasaaiamiTinausudanvinaseianualiiii (Total suspended Solids)

o
gulnsal
1. NIZUBNAII

A as 1 : W o
2. 199N DIAIDL19UT W'iﬂll't]ﬂﬂ‘iiu (Vacuum pump)

2ol
FENINADY
s Y N o
1. wnsyeunsos GF/C lilouludougumgil 103-105 °C dunan 1 $aTua
¥ o o .;
udwih lieululogennuin
o :’ o -1 4
2. FMUNNIZATENTBY MUUeRlHluuesn
b ] b
3. N30 IAI06131/T11As 400 Hiaddas daenTonTai
) a = 24 o o
4. thnszaensedlloutigumail 103-105 °Ciilunat 1 ¥ luawd i ldiouly

&
Togan iy
v ¥

o @ 9 = o 3
5. FIHIHUNNIZAHNTOIA TUIMHILT WMV WU IUADIN IV LA

= = 3 o Qs s
W1lT el 1vIUaaeianua ( Total suspended Solids ) AuIs lapearun sl

YDIUTWUIUADH (UN./BAT) = (A-B) x1000/C

] ¥
o

ar o
Lﬁﬂ A=HIHUNNTLATHNTDILAT VDALY
1

B = 1 HUNNTZAIYNTOI0812AY 7

v
C = Suasveaiialeeg
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