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Effects of Temperature And Nutrient on the Growth Rate of

Chlorella sp. in Laboratory and Outdoor

Tassnapa Wongsnansilp

ABSTRACT

The effects of temperature And Nutrient on the Growth Rate of Chlorella sp. in Laboratory
and Qutdoor. The experiment algal cells were grown in 3 food formulas. The light / dark cycle
vas 16:8 h and the temperature was varie at 21 and 31°C .The highest cell numbers were
bained at 21 °C of 285 x 10" cell/ml on day 12 of Conway media , the the algal growth
Zecreased with increasing temperature. In the second, algal cells were grown in formulas 3 cell
qumbers were obtained at 21 °'C of 195 x 10° cell/ml on day 12 and statistically significant

"hlorella sp.in 3 food formulas in Laboratory and Outdoor.

]Department of Aquaculture , Faculty of Science and Fisheries Technology,Rajamangala

University of technology Srivijaya , Trang Campus
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Conway , §@5N 3, gaTh 6 Ngmungil 21 BIRUTATNT Tzozia 10 Tu

Tuealfiianis
aesovis | anudlunse- | Aeendnu | anufy | SwIueed | Aiganauues
A azawih

Conway! 8.7 13.7 48 323 1.322
| Conway?2 B 13.8 49 269 1.178

Conway3 8.6 11.8 49 263 1.181

g5 3/1 8.5 13.5 48 227 1.216

qe3 312 8.5 13.3 46 173 1.108

qni 3/3 8.4 12.3 48 185 1.068

qaT 6/1 7.8 12.8 49 60 0.957

qaT 6/2 7.8 12.6 48 47 0.882

qa5 6/3 T 11.2 48 74 0.961
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AITINMARUINA 10 MIRBIVOITTHIW Chiorella sp. N Taaidsaluemisgaserring

Conway , AA3N 3, gA3N 6 NQumngil 31 varEarad NszuzIal 10 Ju

AA19UD

gasom1s | anuily 1 anuay | fwou | dganiu

NIA-A14 | DONTBLIU ad LA

azamih

Conwayl 9:1 129 68 114 2.128
Conway2 9.4 12.4 54 63 1.71
Conway3 9 9.7 68 161 3.612
gag 3/1 9.4 12.8 69 6 0.783
g3 3/2 9:5 128 62 9 1.151
ang 3/3 9.3 124 62 11 0.72
qns o6/1 9.1 i[5 13 121 2613
anT 6/2 92 12.8 i) 111 2.683
qnT 6/3 97 195 76 149 ERLILT)
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MINNIARUINA 11 M3DIIVBITNIIY Chlorella sp. Turpalfiidns Tasdualuemsqas

P1M15Conway , §ATN 3 , 9591 6 Nomwil 21 paruamBod RTzezian 12 Ju

Tudealfiiams
| oges | iy | deendou | evwidy | $wawwad | ganduues
% 0115 | NIA-AN azanoi |
Conwayl 9.1 11.2 44 72 1.43
Conway?2 9 13:3 44 69 1.301
Conway3 9.1 9.8 44 93 1.377
qn3 3/1 9 10.5 42 31 0.807
| q03 372 9 12 | 42 48 1.197
qas 3/3 8.9 11 425 58 1.185
qa3 6/1 8.3 10.4 42 42 0.834
qas62 | 85 | 108 43 60 0.857
ans 6/3 8.2 89 43 | 71 0.934
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Conway , g031 3, ga3h 6 Mgl 31 esrmwndad Nszozinal 12 u

RN
a9 ANl 1 ANy | $wau AAANALLT S
PIM1T | NTA-AN | DO ad
azaoih
Conwayl ]‘ 9.6 16.5 73 39 1.789
Conway?2 9.8 18.5 50 41 1.473
Conway3 9.3 10.6 85 56 2913
E aag 3/1 10.1 10.7 70 5 1.474
| gas 3/2 10.5 18.9 59 0 1.304
qn3 3/3 . 10.2 12 50 1 1.099
§as 6/l : 9.7 9.4 79 55 2.683
gng 6/2 9.6 10.2 80 47 3.311
AT 6/3 9.6 9.5 78 33 2.767
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95% Confidence Interval for

Mean

Mean Std. Deviation Std. Error Lower Bound | Upper Bound

Twuead conway 18 95.8333 88.90990 2095626 51.6195 140.0472
[AZERE 18 65.5556 61.01227 14.38073 35.2149 95.8962

qn36 18 52.6667 17.72336 4.17744 43.8530 61.4803

Total 34 71.3519 64.52794 8.78114 53.7391 88.9646

Mganfunas  conway it 8419 37804 08910 6540 1.0299
qns3 18 ATE2 .28859 06802 0277 9147

qns6 18 7496 Ha3T {04086 6634 8358

Total 54 7876 28945 03939 7086 8666
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uers Aigmvigdl 21 aernaaiye

ANOVA
Sum of Squares df Mean Square F Sig

FruuEad Between Groups 17677.370 2 8838.685 2.220 119

Within Groups 203006.944 51 3980.528

Total 220684315 53
MAANTULEHY  Between Groups 084 2 042 492 614

Within Groups 4.356 51 .085

Total 4.440 53
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Descriptives

95% Conhidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound
CRRTRRITCTor S conway 18 74.0556 32.48796 7.65748 57.8997 90.2114
@33 18 17.7222 13.55514 3.19498 10.9814 24.4630
aR36 18 98.1111 46.79227 11.02904 74.8419 121.3804
Total 54 63.2963 47.49881 6.46377 503316 76.2610
AAANAUUES  conway 18 1.5133 1.03280 24343 9997 2.0269
aas3 18 7466 31499 07424 5900 9033
qas6 18 1.9614 90383 21304 1.5120 2.4109
Total 54 1.4071 94464 12855 1.1493 1.6649
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ANOVA
Sum of Squares dr Mean Square F Sig.

fwouead Between Groups 61286.926 2 30643.463 26.812 .000

Within Groups 58288.333 51 1142908

Total 119575.259 53
ANANAULET  Between Groups 13.587 2 6.793 10.278 000

Within Groups 33.708 51 661

Total 47.294 53
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Schefte

Schette

Multiple Comparisons

Mean

Dependent Variable (1) qATOIHIT () gATeIMIT | Diflerence (1-J) Std. Error Sig.
IRITEITETS conway qaT3 56.33333* | 11.26898 000
qas 6 -24.05556 11.26898 13
anii conway -56.33333* 11.26898 000
qaie -80.38889* 11.26898 000
a3 6 conway 24.05556 11.26898 113
qael 80.38889* 11.26898 .000
AgAnaAUIT conway qAs s 76667+ 27099 024
qn3 6 -44817 27099 264
ans 3 conway -76667* 27099 024
g3 6 -1.21483* 27099 .000
a3 6 conway 44817 27099 264
qai 3 1.21483* 27099 000

*. The mean difference is significant at the .05 level.
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AN
Descriptives
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound
uuead conway 36 84.9444 66.88922 11.14820 623124 107.5765
qnss 36 41.6389 49.85645 8.30941 24.7699 58.3079
qAI6 36 75.3889 41.79834 6.96639 61.2464 89.5314
Total 108 67.3241 56.53045 5.44022 56.5395 78.1087
ﬂ'@ﬂﬂﬁullﬁ’d conway 36 1.1776 83869 13978 L8938 1.4614
933 36 1589 .29800 04967 6581 8597
a936 36 123838 88826 14804 1.0550 1.6561
Total 108 1.0973 76181 07331 9520 1.2427
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Nomnil 31 osrmaaT

ANOVA
Sum of Squares dr Mean Sguare I Sig

Smuag Between Groups 37268907 2 18634.454 6.421 002

Within Groups 304742.750 105 2902312

Total 342011.657 107
?"!"]%ﬂﬂﬁmlﬁd Between Groups 6.736 2 3.378 6.409 002

Within Groups 55.343 105 527

Total 62.098 107
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Scheffe

Scheffe
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Multiple Comparisons

Mean 95" Confidence Interval
Dependent Variable (D AATMNG - (D EAS0THE | Difference (1-1) Sid. Error Sig. Lower Bound | Upper Bound
Fan conway BREE 713.30556'5 12.69801 004 11.7753 748358
qAs6 9.55556 i‘ 12.69801 754 -21.9747 41.0858
ENR] conway 43.30556* E 12695801 004 -74 8358 -11.7753
qni6 33.75000* 12.69501 033 -63.2802 =2 2198
ani6 conway -9.55556 12.69801 754 -110858 21.9747
BEEN 33.75000* 12.69801 033 22198 65.2802
Agantua conway GERE 41872 | 17112 054 ~.0062 8436
|
a6 17792 17112 584 -.6028 2470
BGEE] conway 17112 054 -.8436 0062
g6 - 59664+ A7z 003 -1.0215 = 1717
a6 conway 13792 17012 584 -.2470 6028
BEYE] 59664 17112 003 1717 10215

*

The mean difference is significant at the .05 level



