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APPENDIX

Appendix 1
Bold Basal Modified Medium (Spencer, 1989)
contained the following components in gram per litre.

NaCl 125
CaCl2.2HA) 125
MgS04.7H2) 38
k2hpod 93
kh2od 44
EDTA 25
FeCl3 2.5
Na2M004.2H2D 0.35
ZnS04 4.4
MnCI2 0.73
CuS04 0.77
CoCI3 0.23
(NH2O 0.12

In the mixotrophic condition 1.4 g1 of sodium acetate was added.
The pH was adjusted to 7.3. The medium was autoclaved at 15 Ib/in2 for

20 minutes.
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Appendix 2

The Basal Medium (Kakizono, Kobayashi, and Nagai, 1992)
contained the following components in gram per litre. '

MgCI26H2) 0.2
FeSod. 7THA) 0.01
CaCl22HD 0.02
Yeast extract 2.0

In the mixotrophic condition 1.2 g1 of sodium acetate was added.
The pH was adjusted to 6.8. The medium was autoclaved at 15 Ib/in2for

20 minutes.



Appendix 3

106

Medium for . lacustris ATCC 30453 (Eduard et al, 1993)
contained the following components in milligram per litre.

khpod
khdod
CaCl22HD
NaCl
MgS04.7HD
NaN03
EDTA

FeCl3
NaMo004.2HD
ZnS04
MnCI2
CoCI3

75
175
25
25
75
250
25
2.9
0.35
44
0.73
0.23

In the mixotrophic condition lg/1 of sodium acetate was added. The

pH was adjusted to 7.0. The medium was autoclaved at 15 Ib/in2 for 20
minutes.
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Appendix 4

Determining of Specific Growth Rate (Black, 1996)
Specific growth rate can be described by the equation

INN-InNo = p(t-to)

To solve for p, take the logarithm of both side of the
equation, and rearrange the terms

logN-log No=  p (t-t0)

2.303
\- 2.303 log N
t-o ND
when No = numberofalgal at zero time
N = numberofalgal atthe endofa selected
period oftime

b = time atzero
t = time atthe end of a selected period

p = specific growth rate



Appendix 5

The linear models procedure and Duncan’s multiple range test for
effect of sodium chloride.

Dependent Variable: ASTA
Sum of Mean

Source DF Squares Square FValue Pr>F
Model 9 5722230667 63.5803407  13.80 0.0001
Error 20 921434133 4.6071707

Corrected 29  664.3664800

Total

Source DF  Typelss Mean Square FValue Pr>F
LIGHT 4 63.9877467 159969367  3.47 0.0261

NaCl 5 508.2353200 101.6470640 22.06 0.0001



Duncan's Multiple Range Test for variable; ASTA
Alpha=0.05 df=20
Number of Means
Critical Range

Duncan Grouping

0O OO OO o

A

A
A
A

2 3

4

MSE = 4.607171

5

2.582 27111 2.801 2.853'
Means with the same letter are not significantly different.

Mean
6.310

6.098
4.802

3.028

2.872

N
6

(@p)

LIGHT
100

50
20

200

150
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Duncan's Multiple Range Test for variable: ASTA
Alpha=0.05 df=20 MSE =4.607171

Number of Means 2 3 4 5 6
Critical Range ~ 2.828 2970 3.068 3.125 3.171

Means with the same letter are not significantly different.

Duncan Grouping Mean N  NaCl
A 10.890 5 0.2
A
A 9.786 5 0

2.692 5 0.4

2.534 5 0.8

1.164 5 1.2

0O 0 0 O o OO O

0.666 5 1.6



Appendix 6

The linear models procedure and Duncan’s multiple range test for
effect of carbon and nitrogen content.
Dependent Variable: ASTA
Sumof  Mean

Source DF Squares Square FValue Pr>F
Model 7 817.9117400 116.8445343 22.59  0.0001
Error 12 62.0605600  5.1717133

Corrected 19 879.9723000

Total

Source DF  TypelssS Mean Square FValue Pr>F
LIGHT 4 550982000 13.7745500 2.66 0.0844

CARBON 1 531288600 53.1288600 1027  0.0076
NITROGEN 2 709.6846800 354.8423400  68.61  0.0001



Duncan's Multiple Range Test for variable: ASTA

Alpha = 0.05
Number of Means
Critical Range

df= 12 MSE =5.171713
2 3 a 5
3497 3663 3.774 3.833-

Means with the same letter are not significantly different.

mean Grouping

00 O 0 00O OO o

A

> > > > > >

Mean N  LIGHT
14393 4 50
13143 4 150
12650 4 100
12568 4 20
9372 4 200



Duncan's Multiple Range Test for variable: ASTA
Harmonic Mean of cell sizes =7.5
Number of Means 2
Critical Range ~ 2.554
Means with the same letter are not significantly different.

Duncan Grouping Mean N  CAIRBON
A 13366 15 43.8
B 9.602 50

Duncan's Multiple Range Test for variable: ASTA
Alpha=0.05 df=12 MSE =5.171713
Harmonic Mean of cell sizes = 6
NumberofMeans 2 3
Critical Range  2.855 2.991

Means with the same letter are not significantly different

Duncan Grouping Mean N NITROGEN
A 15887 10 0
B 12.542 5 21.9

c 5.384 5 43.8

113



Appendix 7

The linearmodels procedure and Duncan’

effectofsodium acetate.

m ultiple range test for

Dependent Variable: ASTA

Source DF
Model 7
Error 12
Corrected 19
Total

Source DF
LIGHT 4

SO 3 1434.114855

1531.669725
116.140370

1647.810095

Type I ss

24.388717

478.038285 49.39 00001

97.554870

F Value Pr> F

218.809961 22.61 00001

9,678364

Mean Square F Value Pr> F

2.52 0.0964
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Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df= 12 MSE = 9.678364
NumberofMeans 2 3 4 5
Critical Range 4.784 5011 5.163 5.243-

Means with the same letter are not significantly different.

Duncan Grouping Mean N LIGHT
A 19.177 4 50
A
B A 17.227 4 100
B A
B A 16.765 4 150
B A
B A 15.205 4 20
B

B 12.573 4 200



Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df= 12 MSE= 9.678364
NumberofMeans 2 3 4
Critical Range 4.279 4.482 4.618

Means with the same letter are not significantly different.

Duncan Grouping Mean N SO
A 26.248 5 21.9
B 21.712 5 43.8

c 12.508 5 0

4.290 5 87.6
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Appendix 8

The linearmodels procedure and Duncan’ multiple range test for
effectoftemperature and lightintensity supplemented with 0.2 % (w/v)

sodium chloride.

DependentVariable: ASTA

Sum of Mean

Source DF Squares Square F Value Pr> F
Model 5 279.8361167 55.9672233 31.38 0.0003
Error 6 10.6997833 1.7832972

Corrected 11 290.5359000

Total

Source DF Type I ss Mean Square F Value Pr> F
LIGHT 2 32.5261500 16.2630750 9.12 0.0152

TENA 3 247.3099667 82.4366556 46.23 0.0002



Duncan's M ultiple Range Testforvariable: ASTA

Alpha = 0.05 df=6 MSE= 1783297

NumberofMeans 2 3

Critical Range 2.311 2.395

Means with the same letter are not significantly different.

Duncan Grouping Mean N LIGHT
A 10.042 4 50
A
B A §.310 4 100

B 6.022 140
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Duncan's Multiple Range Testforvariable: ASTA

Alpha = 0.05 df=26 MSE = 1.783297

NumberofMeans 2 3 4
Critical Range 2.668 2.765 2.810

Means with the same letter are not significantly different.

Duncan Grouping Mean N TENA
A 14.353 3 22
B 10.040 3 25
c 5.900 3 30

D 2.207 3 35



Appendix 9

The linear models procedure and Duncan’ m ultiple

sodium acetate.

Source

Model

Error

Corrected

Total

Source

LIGHT

effect of temperature and light intensity, supplemented w
DependentVariable: ASTA
Sum of Mean

DF Squares Square F Value
5 1324.620183 264.924037 26.68
6 59.588283 9.931381
11 1384.208467
DF Type | ss Mean Square F Value
2 7.659317 3.829658 0.39
3 1316.960867 438.986956 44.20

TESO

range test for

ith 21.9 mM

Pr>F

0.0005

Pr> F
0.6957

0.0002



Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df=56 MSE =9.931381
NumberofMeans 2 3
Critical Range 5453 5.652

Means with the same letter are not significantly different.

Grouping Mean N LIGHT
A 17.377 4 50

A

A 16.720 4 100

A

A 15.453 4 140



Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df=6 MSE = 9.931381
NumberofMeans 2 3 4
Critical Range 6.296 6.526 6.632

Means with the same letter are not significantly different.

Duncan Grouping Mean N TESO
A 29.767 3 22
B 22.187 3 25
c 12.170 3 30

D 1.943 3 35
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The linear models procedure and Duncan’ multiple range test for

effect offerrous sulphate.

Source

Model

Error

Corrected

Total

Source

S0219

IR O N

DependentVariable: ASTA
Sum of Mean
DF Squares Square F Vvalue
5 62.26760833 12.45352167 7.81
6 9.57068333 159511389

11 71.83829167

DF Type | ss Mean Square F Value
2 0.30311667 0.15155833 0.10

3 61.96449167 20.65483056 12.95

Pr> F

0.0133

Pr> F

0.9107

0.0050



Duncan's Multiple Range Testforvariable: ASITA
Alpha = 0.05 df=56 MSE = 1.595114
NumberofMeans 2 3
Critical Range 2.185 2.265

Means with the same letter are not significantly different.

Duncan Grouping Mean N S0219
A 24.875 4 40
A
A 24.632 4 20
A

A 24.490 4 60
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Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df=86 MSE = 1.595114
NumberofMeans 2 3 4
Critical Range 2.523 2.615 2.658

Means with the same letter are not significantly different.

Duncan Grouping Mean N IR O N
A 28.377 3 225
B 24.363 3 450
B
B 23.663 3 0
B

B 22.260 3 900
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Dependent Variable: ASTA

Sum o f Mean
Source DF Squares Square F Value Pr> F
Model 5 186.9928250 37.3985650 5.73-  0.0277
Error 6 39.1504667 6.5250778
Corrected 11 226.1432917
Total
Source DF Type I ss Mean Square F Value Pr> F
S0438 2 100.9520667 50.4760333 1.74 0.0218

IRO N 3 86.0407583 28.6802528 4.40 0.0585



Duncan's Multiple Range Testforvariable: ASTA
Alpha = 0.05 df=6 MSE = 6.525078

NumberofMeans 2

Critical Range 4.420 4.581

Means with the same letter are not significantly different

Duncan Grouping

Mean N S0438
A 33.893 4 40
A
A 33.598 4 20

27.597 4 60

127
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Duncan's M ultiple Range Testforvariable: ASTA
Alpha = 0.05 df=6 MSE =6.525078
NumberofMeans 2 3 4
Critical Range 5.104 5.290 5.376

Means with the same letter are not significantly different.

Duncan Grouping Mean N IRON
A 35.287 3 0
A
B A 32.980 3 225
B A
B A 30.320 3 450
B

B 28.197 3 900
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