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Abstract

Five different-sized 6.5, 12.5, 25.0, 50.0 and 100.0 g Nile Tilapia (Oreochromis niloticus
L.) stocked at 0.1 kg/chamber in timed pulse feeding chamber with glass aquariums (8 in x12 in
x10 in) were provided with algal-rich water dominated by green algae Chlorella sp., Scenedesmus
sp., Monoraphidium sp., Chroococcidiopsis, Scenedesmus (Lagerheim) Chodat and Chroococcus
sp. to determine the effect of temperature (24, 29 & 34 °C) and fish size on filtration rates for 48-h
experiment period (sub-experiment 1). The effect of fermented pig manure as fertilizer (0, 30, 60,
90, 120, 150, 180 and 210 kg/rai/week) to chlorophyll a levels was also studied for 2 months in
concrete tanks (sub-experiment 2). Green algae filtration rates were measured as no. of cell per kg
wet fish weight per hour and chlorophyll levels in pg per L. Sub-experiment 1 was conducted in
plastic tanks (1.5 x 2 x 4 mz) with heater and chiller devices under temperature controlled
conditions. Results showed that cell counts of phytoplankton in water filtered by Nile tilapias
indicated significant reduction in green algae. Filtration rates at different temperature levels
differed significantly (P<0.05) with highest recorded at 29°C. The number of Chlorella sp.,
Scenedesmus sp., Monoraphidium sp., Chroococcidiopsis, Scenedesmus (Lagerheim) Chodat L101%
Chroococcus sp. units filtered from the water decreased significantly (P<0.05) with increasing
tilapia size. The range of filtration rates observed among the five sizes of Nile tilapia was from
161+0.004 x10 to 704+5.301x10 cell/kg/hr. Furthermore, chlorophyll a levels and concentrations
of phytoplankton (green water) were lower in smaller tilapia. Significant differences (P<0.05) in
chlorophyll a levels were also observed in fermented pig manure fertilized tanks. Increased

chlorophyll a levels were observed with increasing fertilization rate.
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6@]31ﬂ1311{iﬂ11{i13 0 wesiuaneimiing uﬂﬂsmqﬂmmu 222.9 UIN AT NN 9



d' a A Ao Y A o = P a J ~ 1 o d’ay o
ﬂ]TNTI9NﬁWﬁﬁﬂﬁWHﬁﬂﬂﬁiﬁﬂiiﬁ@WﬁWiﬂﬁWQﬂfﬂJ1HUSQHMuﬁﬂM1EN1mﬂa®TiWﬁaL@TnWWWﬂﬂﬂuLM@ﬁu@ﬂﬂWiﬂ@ﬁ@ﬂizﬂzmﬁ1 90 1
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e
o < Fanmslfors (leddudderinniing)
- Aaelstlaa
NN DT

3]

(pg /L) 0 2 2.5 3 3.5 4 4.5 5 5.5 6
s L. 4 100 2180¢ 3060 3320 3550" 4140° 4280° 4540° 4800° 5320 5560
umunqumaﬂ . 2 ” Z y. = - N N N
5 200 2840 4660 4920 5260 5640 5810 6050 6200 6450 6700
(nsy) : :

300 3450° 5780° 5920° 6000° 6380" 6520" 6840" 7050° 7300° 7680°
s L 4444 100 1180 2060 2320 2550 3140 3280 3540 3800 4320 4560
HIMUNRAININIUU
) 200 1840 3660 3920 4260 4640 4810 5050 5200 5450 5700
(n3Y)

300 2450 4780 4920 5000 5380 5520 5840 6050 6300 6680
aasmasyanla 100 7.18+0.06" | 7.74£0.02° | 7.85%0.01° | 7.95:0.04° | 8.16+0.02° 820+0.06" | 828+0.04° | 835:0.01" | 848+0.02" | 8.530.01°
A0 200 7.6240.01 8.31+0.04° 8.38+0.06" 8.46+0.02° 8.55+0.01" 8.58+0.06" 8.63+0.02° 8.66+0.02° 8.714+0.01° 8.75+0.02°
(NFUNDIU) 300 7.91+0.01" 8.58+0.06" 8.61+0.04° 8.62+0.02° 8.70+0.01" 8.72+0.01° 8.78+0.02" 8.81+0.01° 8.85+0.06" 8.91+0.02°
. y 100 67.80+0.14" | 38.83+0.16" | 34.48£0.08° | 31.37+0.06" | 25.48+0.08° | 24.3940.012° | 22.60+0.10° | 21.05+0.06° | 18.52+0.04° | 17.54=0.08°
onsimalasu - - ) - = y - - - -

ey 200 39.13+0.10" | 19.67+0.08" | 18.3740.12° | 16.90+0.14° | 15.52+0.10 14.97+0.06 14.26+0.08° | 13.85+0.12° | 13.2120.14° | 12.63%0.10
DINIILUVUIUD

300 26.53+0.14° | 13.60£0.10° | 13.2140.08° | 13.00+0.06° | 12.08+0.14° | 11.78+0.04° | 11.130.08° | 10.74+0.12° | 10.32+0.10° | 9.73+0.12"
931500 (1o 1Fud) 100 100 100 100 100 100 100 100 100 100 100

200 100 100 100 100 100 100 100 100 100 100

300 100 100 100 100 100 100 100 100 100 100

IR : ANREY + SD NUBNYIANATULUIUOULAAINNANUUANANAUNIGDA (p<0.05)




oA

q‘ 1 a a d' [ Y d' 1 [ A = a 4 d' 1 % d‘ le 50
M1319N 9 (919) NaWﬂ@]‘ﬂﬂ”l‘hlﬂﬂ@ﬁ§1ﬂ1ilﬁﬂ1ﬁ1ﬁﬂ@1ﬂﬂ U iuuammu@wmﬁmmﬂaaiiwaa 1D NUANHINNU maﬁug@mswﬂam
a d
W513005 o . . e 1 Y oo
95130115 (e SiFuaneniinga)
naelsilad o
(pg/L)
0 2 2.5 3 3.5 4 4.5 5 5.5 6
o A 100 35 35 35 35 35 35 35 35 35 35
Amugilatia
DA . 200 35 35 35 35 35 35 35 35 35 35
(VINODUDLUUR)
300 35 35 35 35 35 35 35 35 35 35
100 36 36 36 36 36 36 36 36 36 36
?hﬁ]ﬁ’ﬂﬁ(“]ﬂ‘ﬂ) 200 32.4 32.4 32.4 32.4 32.4 32.4 32.4 32.4 32.4 32.4
300 29.25 29.25 29.25 29.25 29.25 29.25 29.25 29.25 29.25 29.25
Y R 100 71 71 71 71 71 71 71 71 71 71
AUNUMINGA
oA . 200 67.4 67.4 67.4 67.4 67.4 67.4 67.4 67.4 67.4 67.4
(LIMABUDBIUUA)
300 64.25 64.25 64.25 64.25 64.25 64.25 64.25 64.25 64.25 64.25
v DA . 100 32.57 23.20 21.39 20.00 17.15 16.59 15.64 14.79 13.35 12.77
Aunuaen laniu
200 23.73 14.46 13.70 12.81 11.95 11.60 11.14 10.87 10.45 10.06
6TRID)!
300 18.6 11.1 10.9 10.7 10.1 9.9 9.4 9.1 8.8 8.4
9 100 152.6 214.2 2324 248.5 289.8 299.6 317.8 336.0 372.4 389.2
518 1a0nmsvie
- 200 198.8 326.2 3444 368.2 394.8 406.7 4235 434.0 451.5 469.0
1lariia (un)
300 241.5 404.6 414.4 420.0 446.6 456.4 478.8 4935 511.0 537.6
100 120.0 191.0 211.0 228.5 272.7 283.0 302.2 321.2 359.1 376.4
ﬁﬂﬁ (un) 200 175.1 311.7 330.7 3554 382.8 395.1 412.4 4231 441.1 458.9
300 222.9 393.5 403.5 409.3 436.5 446.5 469.4 484.4 502.2 529.2

IR : ANREY + SD NUBNHIANATULUIUOUIAAINNANUUANANAUNADA (p<0.05)




Pnammasnneuiivly Division Cyanophyta

51

a J ] 4
ﬂ1ﬂﬂ1smammsﬁﬂmﬂ?mmﬂaﬂﬂhamuazmmwmuuummuwmﬂ@mu IOXIO6

(= !dy A Ao Y A o = a 4 A
1uua°ﬁtuuﬁtaEmJamawammw“lwmmmmm nu 1uﬂ15ﬁﬂﬂTWTJQGIJ?)QLLWﬁQﬂ@]ﬂuW"B

J o J 4 3’/ { a 1
NBUNINITNAADINUIN LLWﬂQﬂ@]@Hﬁ%‘ﬂQ‘WNﬂﬁWD 6 ¥UA llﬁluﬂ Chlorella sp., Scenedesmus

sp., Monoraphidium sp., Chroococcidiopsis, Scenedesmus (Lagerheim) Chodat 148g Chroococcus

l Y Y
Sp. !ﬁﬁ]ﬁuﬁj@ﬂﬁﬂﬂﬁ@ﬂ T221701 90 U wamimamwaﬂimgmﬁ

d' a 4 1 4 6 1A 4
M1319N 10 USuunas IsWaawua ANNHULHUYBILNAINABY 10x10° TUUDTILUA

dy A Ao Y A (% d' Qsl @
LﬁEN'TJﬂ'luﬂTlE]G]S'lﬂﬁch’MWﬁTIﬁNo] AU INBTUFANITNAADY 58881901 90 U

MM ITe1H1S Pnanaelsilad e | PSmaumasnnouny
FAMINAALY g
y oS unnerhwniing) (ng/L) (cell x10/mL.)
1 0 28+45.5 845+186
2 2 33+25.3 1450+173
3 2.5 38+42.7 1681+126
4 3 39+£12.8 1788+193
5 3.5 40+25.2 1842+102
6 4 424+56.4 1940+142
7 4.5 47+48.1 2105+165
8 5 53+21.9 2274+147
9 5.5 57+18.6 2344+164
10 6 61+28.9 2452+124
11 0 108+178 4174+685
12 2 126+182 5977+£256
13 2.5 129+169 6393+389
14 3 135+144 65544341
15 3.5 137+136 6702+355
16 4 140+195 6890+321
17 4.5 144+164 7174+298
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d’ 1 a J [} 4 6 1A 14
M13191N 10 (Ad) ﬂ%ll”lﬂ!f"la’f)ITI/\IﬂaL’EJLm%ﬂ’J”IiJW“LﬂLL‘L!‘LHJ’ENLLW@QﬂG]’OH 10x10 GL‘LHJ’E)GHUJM@]

dy a d' [ Y d' 1 [ d' Qy [
Lastmuammwmﬂwmmwmm AU INDTUFANITNAADY 3881901 90 U

M3 1M1 Pnamaelsilad e | USnammasnaeuis

FANIINAAADI v

’ oS udneriviing) (ng/L) (cell x10'/ml.)
18 5 148+148 75124246
19 5.5 152+177 7796205
20 6 159+102 7946178
21 0 122+188 87841877
22 2 152+147 1089+585
23 2.5 159+183 1135+512
24 3 164+162 1197+477
25 3.5 175+£120 12414422
26 4 186+134 1298+341
27 4.5 191£142 1334+395
28 5 197+168 1386+286
29 5.5 200£177 1416+289
30 6 208+105 1458+156

Sunaelsflad v ludeTwug ninae

14 =

Tstlaaizudu 100 lulasnSuaeans ey

< @ 1 [
mMInaaouduszezial 90 U WUN ﬂﬁi"lﬂ'lﬁslﬁ}@1ﬁ'ﬁ 0,2,2.5,3,3.5, 4,45,5,5.5 Uaz 6

S I A %’ v o A A o 4 [P=1 dd'dy a [
Wosiuaneriviing Ydsuianaslsiaa o Iuvediuuanasslariaminy 28+45.5,

33+£25.3, 38+42.7, 39+12.8, 40+25.2, 42+56.4, 47+48.1, 53£21.9, 57+18.6 Ilag 61+28.9

] 1T A = 4 = A Ao Y
”luiﬂiﬂiﬂﬁﬂaﬁi meﬂsmmuwaqﬂmuwaf“lm;ﬂmsmaaqﬂamammwmﬂwmmi 6

J 2 J 1 1 v v A A J A A T W 3 g
WosiFuaneuIvina 2 llTJ'i?JTﬂ!LLWﬁQﬂ@]ﬂuw%ljﬂaf]qqq@!ﬂ”lﬂﬂ 2452+124x10° 1¥aA0

adaas soeaenfie gamsnaaeslarianonsimsliens 5.5, 5,4.5,4,3.5, 3, 2.5,2,0

oS FuAnIINITNAY DAUNAOINIAY 2344=164x10°,  2274+147x10°,  2105£165%10°,

1940+142x10°, 1842+102x10°, 1788+193x10°, 1681126x10°, 1450+173x10° 1oy 845+186x10°

1 A Aaa o w Y] {
aanlaaans MUAIAY A9A15199 10
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PSnanaslsflad 1o Tutieduud nuaaelsdadizudu 200 lulasniudedas i
MInaanuduIzez1981 90 U WU 693113 17015 0, 2, 2.5, 3, 3.5, 4,4.5,5,5.5 UAL 6
S 3 1 %’ v v A A a 4 = P dy a [ Y
Wosiuaneu1mingl Nilsuianaslsaa o luveswuanaeslariaminy 108+178,
126182, 1294169, 135144, 137+136, 140+195, 144+164, 148148, 152+177 uag 159+102
luTnsnsuaeans naztSunuuwasdaouiirluganmnaassilariaisasimilienis 6
J <2 J 1 ¥ v v A A J A A 1w 3 g
lesiFuaneiimiingd TUTuaunainaeuNsnaegIgamMInD 7946+178x10° 1aano
aaans 509090 yanisnaasstlariaNdasimsliens 5.5, 5,4.5,4,3.5,3,25,2,0
oSS uanoinIingd VAURABNINY 77962205x10°,  7512:246x10°,  7174+298x10°,
6890+321x10°, 6702+355x10", 6554+341x10°, 6393+389x10°,5977+256x10" 11ax4174+685%10°
anAoNaaaNs MNUSINY AIA1T19N 10
Sanaelswad v ludeTwud nunaelsadsudu 300 lulasnsunodas o
MInaaeudluszezi1a1 90 1 WU 693113 170115 0, 2, 2.5, 3, 3.5, 4,4.5,5,5.5 1AL 6
J < o1 ol v o A A A 4 1A oA dy a (Y]
WosiFuanoriviing YU5urmaanlsiaa o Tuteduuanassdariaminy 152+147,
1594183, 1644162, 175120, 186£134, 1914142, 197+168, 200+177 122208105 11 1ATnTu

=Y = 4 A A Ao Y s 3 Ll
ADAAT llﬁ3‘IJ'ﬁlﬂmL!WENﬂ@]@uW"Ifﬁl,u“quﬂfnﬁ‘lflﬂa@Qﬂﬁ'luﬁﬂ@@liWﬂWiGlﬂﬂTﬁWﬁ 6 o5 FuaAne

% v o A

J i 1w JI1 a aa
HIUUNN ll‘lﬁlﬂmLLWﬁQﬂGI@HWdG]SmafJQ%j@WHﬂU 1458ﬂt156><103 LFAANBDUAAAAT IOIAINN

A A Ao ) s 2d Fa
e "'D'ﬂﬂ'li“l/lﬂﬁf]\‘lﬂaWuaW@ﬁ§1ﬂ131ﬁ61ﬁ15 55, 5,4.5,;4,3.5, 3, 2.552,0 Lﬂ@il%u@l@]ﬂ

Q

13

Y]

WIHMINA2 VAURAUNINDY 1416+289x10°,  13862286x10°, 1334+395%10°, 1298+341x10’,
1241422x10°, 1197+477x10°, 1135£512x10°, 1089+585x10° (a2 8784+877x10° 1508

192097 MUAIAY A9A151997 10

A) (B)

© (D)

d‘ 4 = a VoA (= 4
NNN 6 (A-D) UWaInARUNTFHAAUNAIINL THLoFNUA (A) Oscillatoria sp.,

(B) Cylindrospermopsis sp., (C) Scenedesmus sp., 8% (D) Euglena sp.
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HAYRINI AT IZHAMENTAYDINUMNINIMIMUNIENN ATnINIazTINW

%’ ] o {2 a ]
MIATINADUAUNIWUINNMIN Nz MUAY TuloTmuanaslaiiia 15y
a 3 1 1 =Y a ~ %’ =1
gavgl anudunsa-a1e anugula Ysumesndnuiazaienin (Do) wenlmile Tumsn
9 1 3 1 4 Qy
Twasn PnaluTasusw BSunaeaesasmuazannuiluai wedugansnaaes

32821781 90 71 A9A15199 11

Y

wamsasaviaguamiluedudideslarfiaicainis ldermsiaen fu
aoATzEzIA 90 Tu N aangiith fimeds ui1927.040.04 - 28.2+0.12 earuzaiFyed
Anuilunsa-a1a (pH) Aa10gsening 7.4:0.08 - 7.8+0.08 anfSnaeendnuiazaeth
(DO) UAIBYILNIN 3.840.02 -4.8+0.08 Naansuaeans Usurwanuyu (NTU) Taieg
FZHIN 96.4+4.08 - 192.6+2.60 1/3u1a1vonen Tully (Ammonia) VA10YIENIN 0.06:0.01-

a % I a

0.08+0.02 adnsuaeans Usmmvod lulasn-luTaswu (Nitrate) TA19G5213149 0.08+0.02 -
a A [ LR =Y 4 1 1 1
0.24+0.02 ia@niuaaans 13u1ai003 I5Weawla (Orthophosphate) UA1BYILHIN 0.032+0.02
a a @ [EP=N 1 I~ 1 1 1 [
- 0.076+0.020aanTusAAT 11ALAIAINIUAIL (Alkalinity) VAIDYILNIN 80.20+1.50 -
102.80+2.08 NAANTUADANT AIAITIN 11
3 A Y 1 ' ' A 1 o '
aumwinasaadev laliseglusisimuizanaenisiimsilszuanazoglu
[ 4 { %,’ Aa A { A
VAN VeNATTIUAMA TN a AL sz T 2 (semAnmenssumsdunadon
1 a Y] d' é =S 9 o Y 1 %’ Y P | ] ] S
UHITIA AUV 4, 2537) Fadvem e 1391 una iAol A1 pH oglusia 5.0 - 8.5 N
a d' % 9 U 1 a0 1Ta a A cu 1
pONTUNALA1wI (DO) Yooni 6 arudsua lwasn-lulaswu uan'liinu 5 Jaansuse

805 uaz USuamwen Tudle-TuTasmu da1linu 0.5 Naansudoans
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WMN0S
‘gﬂm‘ﬂ’lﬂﬁ’ﬂd
(°0) (pH) (DO) (mg/l) (NTU) (Ammonia) (mg/1) (Nitrate) (mg/1) (Orthophosphate) (mg/1) (Alkalinity) (mg/1)
1 27.0+0.04" 7.4+0.08" 4.8+0.08" 96.4+4.08" 0.06+0.01° 0.08+0.02" 0.0320.02° 80.20+1.50"
2 27.2+0.04" 7.4+0.08" 4.8+0.04° 106.6:6.08" 0.06+0.01" 0.08:0.02" 0.034+0.02° 84.40+1.20"
3 27.4+0.04° 7.5+0.08" 4.6+0.04" 110.242.02° 0.06+0.01° 0.12+0.02° 0.039+0.02" 85.40+1.44"
4 27.8+0.04" 7.6+0.08" 4.4+0.16" 122.8+2.90 0.06+0.02° 0.14+0.01" 0.045+0.02" 88.40+1.64"
5 27.6+0.12" 7.6+0.08" 4.4+0.16" 124.8+8.40" 0.08+0.02" 0.14+0.01° 0.044+0.02" 94.20+2.04"
6 27.8+0.12° 7.8+0.08" 4.2+0.14" 144.8+8.90" 0.08+0.02" 0.16+0.01° 0.042+0.02" 97.20+2.06"
7 28.0+0.12° 7.4+0.08" 4.2+0.08" 158.4+7.20° 0.08+0.01° 0.20£0.01° 0.048+0.02" 98.2044.02"
8 28.240.12° 7.6+0.08" 4.0+0.08" 162.247.10° 0.08+0.01° 0.22+0.01" 0.070+0.02° 98.80+4.06"
9 28.1+0.12° 7.6+0.08" 3.8+0.02° 170.4+4.20" 0.08+0.02° 0.24+0.02" 0.070+0.02" 102.40+2.06"
10 28.240.12° 7.8+0.08" 3.8+0.02° 186.6+5.60" 0.08+0.02" 0.24+0.02" 0.072+0.02" 102.80+2.08"
11 27.0+0.04" 7.2+0.08" 4.8+0.08" 101.2+4.08" 0.06+0.01" 0.08+0.02" 0.038+0.02° 80.20+1.50"
12 27.2+0.04" 7.4+0.08" 4.8+0.04" 114.626.08" 0.06+0.01° 0.08+0.02° 0.034+0.02" 84.40+1.20"
13 27.4+0.04° 7.5+0.08" 4.6+0.04" 118.242.02° 0.06+0.01° 0.12+0.02" 0.039+0.02" 85.40+1.44"
14 27.8+0.04" 7.6+0.08" 4.440.16" 124.8+2.90" 0.06+0.02" 0.14+0.01° 0.045+0.02" 88.40+1.64"
15 27.6+0.12 7.6+0.08" 4.4+0.16" 126.8+8.40 0.08+0.02" 0.14+0.01° 0.045+0.02" 94.20+2.04"
16 27.840.12° 7.6+0.08" 4.2+0.14° 147.8+8.20° 0.08+0.02° 0.16+0.01° 0.044+0.02" 97.2042.06"
17 28.0+0.12° 7.4+0.08" 4.2+0.08" 154.446.20" 0.08+0.01° 0.20+0.01° 0.048+0.02" 98.2044.02"

WINGIHA : ANREY + SD NUBNHIANAUTHIUINOUUAAINNANUUANANAUNNEDA (p<0.05)




d' v 1 a ?Aq Y 3 1A 4
A13191 11 (Av) MINNTWeIN1glumsasiaasugunwiin lueduua
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YANINAGDA miine3
(°C) (pH) (DO) (mg/l) (NTU) (Ammonia) (mg/1) (Nitrate) (mg/1) (Orthophosphate) (mg/1) (Alkalinity) (mg/1)
18 28.2+0.12° 7.8+0.08" 4.0+0.08" 168.2+4.20" 0.08+0.01° 0.22+0.01° 0.070+0.02" 98.80+4.06"
19 28.1+0.12° 7.6+0.08" 3.840.02° 172.4+5.40" 0.08+0.02" 0.24+0.02° 0.074+0.02° 102.40+2.06"
20 28.240.12° 7.8+0.08" 3.840.02° 186.6+5.60" 0.08+0.02° 0.24+0.02° 0.077+0.02" 102.80+2.08"
21 27.0+0.04" 7.4+0.08" 4.840.08" 102.2+6.08" 0.06+0.01" 0.08+0.02" 0.0390.02° 80.20+1.50"
22 27.2+0.04" 7.4+0.08" 4.840.04° 118.6+2.08" 0.06+0.01° 0.08+0.02" 0.036+0.02° 84.40+1.20"
23 27.4+0.04° 7.5+0.08" 4.6+0.04" 124.247.02° 0.06+0.01° 0.12+0.02° 0.039+0.02" 85.40+1.44"
24 27.8+0.04" 7.6+0.08" 4.4+0.16" 127.8+4.70° 0.06+0.02" 0.14+0.01° 0.042+0.02" 88.40+1.64"
25 27.6+0.12 7.6+0.08" 4.4+0.16" 129.8+2.40" 0.08+0.02° 0.14+0.01° 0.045+0.02" 94.20+2.04"
26 27.8+0.12° 7.8+0.08" 4.2+0.14" 152.847.20" 0.08+0.02" 0.16+0.01° 0.046+0.02" 97.20+2.06"
27 28.0+0.12" 7.6+0.08" 4.2+0.08" 158.4+4.08" 0.08+0.01" 0.2040.01° 0.048+0.02° 98.20+4.02"
28 28.240.12° 7.6+0.08" 4.0+0.08" 168.2+2.40" 0.08+0.01° 0.22+0.01° 0.074+0.02" 98.80+4.06"
29 28.1+0.12° 7.8+0.08" 3.840.02° 178.4+8.40" 0.08+0.02" 0.24+0.02" 0.076+0.02" 102.40+2.06"
30 28.240.12° 7.8+0.08" 3.8+0.02° 192.6+2.60" 0.08+0.02° 0.24+0.02" 0.076+0.02" 102.80+2.08"

WINGIHA : ANREY + SD NUBNHIANAUTUIUIUDUUAAINNANNMUANANAUNNADA (p<0.05)
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