Bulletin of Taiwan Fisheries Research Institute No. 32, 1980

g A R RE R R ARG
g &0

The influential factors on Spirulina sp. growth
and the utilization of Spirulina sp.

Tsai Pi-Hsin

This is the study of effectsof environmental factors on the growth of Spirulina
platensis and the evaluation of utilizing Spirulina sp. as food for culture of penaeid
shrimps. ' ‘

During the continuous culture of Spirulina sp. with fermented hog manure in -
outdoor pool, Sodium bicarbonate or Sodium chlorid was added to increase the
alkalinity and salinity to control the increase of Rotifer and Protozona population.

It was found that optimal pH range for Spirulina sp. growth is between 8.0 and
10.0. ]

Nitrogen and Carbon source were the limiting factors for the growth of Spirulina
sp. Nitrogen and carbon .deficiency would lower the nutritive value of S#irulina
sp. Potassium and Phosphate were not the limiting factors. '

In the feeding experiment of M. rosenbergi, weight gains of the shrimp was
more satisfactory with diet containing 20% Spirulina sp. as part of protein source,

In the artificial feed of P. mcnodcr, of content Spiulina sp. should not be over 20%
as protein source.

The artificial diet containing 30% Spirulina sp. could induce the ovarian development
gf' P. japcnica from chromatin nucleolus stage to mature stage.
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Table 1. Growth of Spirulina sp. under different treatment

™~ Days 0.D. 560
Treatment\\\K o 1 5 7 9 12 14 1 19 21
A 0.50 0.69 0.73 0.80 0.83 0.95 098 0.99 1.08 1.02
B 050 050 0.51 055 0.5 059 0.61 0.67 0.75 0.80
K - 050 0.52 0.44 035 027 011 — — — —
D 0.50 050 0.228 — — — - - = -

o ’\\\\ Days pH value
Treatment ~.|©o 1 5 7 9 1 M 16 19 21
A 8.85 9.62 9.90 9.95 9.90 10.18 10.20 10.15 10.10 10.20
B 385 9.30 9.40 9.51 9.48 9.75 9.80 9.80 9.68 9.85
C 8.85 9.40 9.55 9.52 9.48 9.70 - - = =
D '8.85 998 940 — — — - = — -

Treatment A: 8.4 g/4 NaHCOs added
B: 3.0 g/¢ NaCl added
C: 1.5 g/¢ NaCl added

D: control
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Table 2. Different amount of NaNOQO; for Spirulina sp. growth.

Ttem A B c D E

NaHCOs 8.4 8.4 8.4 8.4 8.4
K,HPO, 05 - 05 0.5 0.5 0.5
NaNO; 3.0 2.0 1.0 0.5 0

K1SO, - 1.0 1.0 1.0 1.0 1.0
MgSO, - 7H:0 0.2 0.2 0.2 0.2 0.2
CaCl, « 2HsO 0.04 0.04 0.04 0.04 0.04
FeSO, - TH:0 0.01 0.01 0.01 0.01 0.01
E.D.T. A.-Na 0.08. 0.08 0. 08 0.08 0.08

ground water 14 14 14 1¢ 1¢
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Fig. 1: Effect of pH value on the growth of Spirulina sp.
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Fig. 2: The effect of Nitrogen source on the growth of Spirulina sp.
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Fig. 3: Effect of Potassium on the growth of Spirulina sp.
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Fig. 4: Effect of Phosphate on the growth of Spirulina $p.
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Table 3. Different amount of potassium and phosphate for Spirulina sp. growth.

Item A B C- D E F G H
NaNOs 3
NaHCO; 8
K,SO, 0.25 0.5 1.0 1.5 1.0 1.0 1.0 1.0
Na:HPO, - 12H,0 1.0 1.0 1.0 1.0 025 0.5 1.0 1.5
Na:S0,  10H:0 3.5
FeSO, - 0.01
FeC¢H:0; « H:0 ) 0.01
CaCl; « 2H,0 o 0.04
MgSO0, « 7TH,0 0.02
E.D.T. A-Na, 0.065
Dist. H:0 1000 c.c.
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Table 4. Different amount of Carbon Source
- for Spirulina sp. growth.

Ttem . A B C

NaHCO, 0 4.2 _8.4
K:HPO, 0.5 0.5 0.5
NaNO; . 1.0 1.0 1.0
KzSO;,_ v 1.0 1.0 1.0
MgSO. - TH.O 0.2 0.2 0.2
CaCl; - 2H:0 0.04 0.04 0.04
FeSO, - 7H:0 0.01 0.01 0.01
E.D.T. A-Na; 0.08 0.08 6.08

ground water 1090 c.c.
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Table 5. Chemical analysis of Spirufina sp. under

different amount of NaHCOs

Item A B C

crude protein 42.82 49.90 53.20
crude fat 9.18 10.78 24.38
crude ash 23.18 32.63 17.46
moisture 9.21 6.69 8.86
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Fig. 5: Effect of Carbon source on the growth of Stirulina sp.
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Table 6. Artificial diets of different level of

_SPirulz'na sp. for Macrcbrachium rosenbergsi.

Ingredients Diet. no.

A B C D
Stirulina 0 10 20 30
%ZSgeIXI‘SUmin 1 40 30 20 10
Shrimp meal 5. 5 5 5
Voheat glutea 15 15 15 15
Dextrin 14 14 14 14
Cholesterol 1 1 1 1
Cellulose 4 4 4 4 .
Miperal mix 8 8 8 8
Vit. mix 4 4 4 4
a-starch 3 3 3 3
0il 6 6 6 6

Table 7. Chemical analysis of the composition of diets (%).

Item A B C D

Crude protein 55. 07 51.07 46.62  41.73
Crude fat 6.65  8.39 8.8  9.35
Crude ash 7.69  7.19  7.43  7.81
moisture 423 5.5 657 534




Table 8. The results of experiment

after raising M. rosenbergz' for 57 days.
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Item A B C D
Initial mean B.W. (8) 0.64 0.69 0.62 0.55
Final mean B.W. (2 3.35 3.91 3.99 2.52
Total amount corsumed (g) 78.02 88.59 69.31 64.23
Total weight increased (g) 32.10 37.46 33.19 21.62
Conversion coefficient 2.43 2.37 2.09 2.97
Growth rate (g) 423,44 466. 67 543. 55 - 358. 18
Survival rate (g) 72.07 72.70 45.50 100. 00
) Spirulina
- content %
4,00 S — 0 Py
P
et 10 7
/
...... . | 20 /':‘
Y&
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Fig. 6: The growth of Macrcbrachium rosenb?rgz’.
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Fig. 7: Effect of dietary levels of Spirulina sp. on the growth of M. rosenbergi.
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Table 9. Artificial diets of different level of Spirulina sp. for P. monodon.

Diet no.

Ingredients
A B C D E
Fish meal - 40 30 20 10 -0
Spirulina : 0 10 20 30 40
Shrimp meal 5 5 5 5 5
Yeast 5 5 5 5 5
Wheat gluten 15 15 15 15 15
Dextrin . 15 15 15 15 15
Mineral mix 8 8 8 8 8
Cellulose 4 4 4 4 4
- Vit, mix 4 4 4 4 4
0il 4 4 4 4 4
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Table 10. Chemical analysis of the diets (%).

Item A B C D E

Crude protein 42.06 41.45 40.17 38.08 36.10

Crude fat 8.45 8.3¢ 7.73 7.69 6.98
Crude ash 14.12 12.76 11.52 10.24 8.30
moisture 8.41 583 522 818 8.67
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" Fig. 8: Growth of P. mcnodn.
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Fi. 9: Effect of dietary levels of Spirulina sp. on the growth of P. mcnodcn.

Table 11." The results of experiment after raising P. menoden for 72 days.

Item A B C D E
Initial mean B.W. (g) 0.14 0.16 0.15 0.14 0.14
Final mean B.W. (g) 3.18 3.18 2.93 2.38 1.55 .

Total amount consumed (g) 1025.85 1080.01  1120.87 1139. 99 923.8

Total weight increased (g) 383.55 380. 35 373.00 324.60 168. 43
Conversion coefficient 2.68 2.84 - 3.01 - 3.51 5.48
Survival rate (%) 68. 00 66. 00 78._67 ' 94 00 82.67
Growth rate(%) 21.71 18.87 18.53 16. 00 10.07

Digestibility (%) 98.24 98. 30 98.30 84. 66 63.80
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Table 12. The ovarian development of P. japcnica.

Item Date - ?;iﬁ?y developmental stage G.S. L
Stirulina sp.30% feed March 1 Yellow Late peri-nuclec;lus sfage —
March 17 Orar;ge 3°yolk globules stage 1.29

April 4 Green mature stage 5. 498
Control March 1 white Chromatin nucleolus stage -
March 17 Yellow Chromatin nucleolus stage 0.96

Chromatin nucleolus stage ' 0.517

April 4  white

Fig.10 : Late peri-nucleolus stage ( 300 x)
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Fig.12 : Mature stage ( 300x)
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Fig.13 : Chromatin nucleolus stage ( 150%)
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