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Algal Growth Potential Test in Lake Koyamaike

Yosiyuki NANJO

Abstruct

In Lake Koyamaike, which is located in the eastern part of Tottori prefecture, the water-bloom has

been observed every year. The primary production of Lake Koyamaike becomes about 41.9% COD when

it is estimated for 10 years from 1993 to 2002.

In this study, using an Algal Growth Potential Test, we were able to infer the limiting substances of

two kinds of water-bloom formation in Lake Koyamaike. Our results indicate that EDTA (chelating

substance) is the primary limiting substance on two kinds of phytoplankton (Microcystis and Anabaena).
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Table 1 Detail of M-11 medium

NaNO, 10 mg
K,HPO, 1 g
MgSO, - 7TH,0 7.5 mg
CaCl, - 2H,0 4 mg
Na,CO,4 3 mg
FeSO, -+ 7TH,0O 0.1 mg
Na,EDTA - 2H,0 0.1 mg
Distilled water 100 me
pH 8.0




Table 2 Detail of CT culture medium

Ca(NOL), 45,0 15m P1v metals
KNO; 10me |1 pec,-6H,0 100mg
f-glycero MnCl,-4H,0 3.6mg
phosphate-5H,0  b5mg 7nS0, 61,0 2.2mg
MgS0,-7H,0 4mg CoCl,-6H,0 0.4mg
Vitamin B, 0.01.g Na,Mo0,-2H,0 0.25mg
B1o.t1n- 0.01pg Na,EDTA -2H,0 100mg
ThiamineHCl 12 | | Distilled water ~ 100m/
Prv metals 0.3mé
TAPS 40mg
Distilled water  99.7m¢
pH 8.2
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Table 3 The Results of AGP tests using Microcystis aeruginosa

Microcystis TOC (mg/1)

Free N P E NE NP PE NPE
April 02 1.79 1.68 1.19 2.37 3.49 1.39 2.00 3.48
May 1.31 0.88 0.85 244 3.93 0.66 241 443
June 0.15 0.00 2.58 3.11 1.26 25.60 3.72 27.23
July 2.03 2.19 1.80 3.00 1.10 10.05 2.30 11.50
August 0.57 1.39 0.60 1.23 0.42 5.91 1.12 10.03
September 0.00 0.00 0.00 0.00 0.91 0.00 0.40 9.39
October 0.56 0.33 0.00 1.67 2.01 0.03 1.40 10.70
November 0.18 0.00 0.76 2.26 2.14 0.96 2.03 8.16
December 0.43 0.36 0.29 241 3.37 0.14 3.38 8.22
January 03 1.01 1.09 0.61 3.01 3.30 1.07 3.76 10.55
February 0.92 0.90 0.00 2.90 2.93 0.02 3.85 10.97
March 0.86 0.70 0.09 3.33 3.16 0.23 3.11 8.86
April 1.00 0.88 0.26 2.39 2.37 0.00 2.25 9.41
May 0.34 0.41 0.00 1.05 0.81 0.00 0.62 8.19
June 0.85 0.97 0.58 2.15 1.56 0.31 1.82 8.55
July 0.07 0.08 0.36 0.38 0.49 0.64 0.18 8.33
August 1.12 0.76 0.46 0.71 0.89 0.57 0.49 5.17
October 1.25 1.58 1.87 1.57 1.91 1.19 1.03 5.96
November 1.26 1.73 1.25 3.17 5.82 1.79 2.36 10.30
December 0.36 0.30 0.10 2.28 1.60 0.41 1.89 8.33
January 04 1.11 1.43 1.13 248 2.54 1.23 2.35 4.31
February 0.57 0.57 0.71 2.19 2.05 1.11 2.11 3.84
March 0.28 0.45 0.32 2.24 2.46 0.13 2.33 4.03

Table 4 Results of AGP tests using Anabaena fros-aquae
Anabaena TOC (mg/1)

Free P E PV E, PV E, P P, PV P, E, PV
April 03 1.88 7.82 2.04 1.80 2.15 7.65 13.41 14.68
May 1.87 2.27 2.79 4.23 4.39 3.17 24.19 26.68
June 0.15 0.00 2.58 3.11 1.26 25.60 3.72 27.23
July 2.70 1.82 2.08 2.04 1.09 16.06 1.97 15.73
August 1.48 1.12 2.99 2.29 2.94 17.44 3.33 22.84
September 0.72 0.53 1.72 1.46 1.55 1.31 2.78 1.62
October 0.69 1.03 6.45 14.24 6.31 5.08 0.55 3.5
November 1.02 0.61 1.53 1.94 2.55 0.92 16.30 19.10
December 1.19 1.12 3.71 3.34 5.10 3.01 4.74 6.58
January 03 1.89 2.08 3.46 5.13 4.85 6.61 2041 21.85
February 1.38 1.48 240 2,717 3.29 248 5.53 1.92
March 0.96 0.68 1.13 2.60 3.01 1.18 1.54 245
April 1.38 1.16 2.98 2.87 3.03 1.86 9.28 10.26
May 0.38 0.37 1.90 1.46 1.10 1.86 2.21 1.86
June 0.67 0.73 0.36 2.29 2.12 0.78 5.85 5.79
July 1.61 147 3.74 3.51 4.51 5.11 6.05 6.38
August 0.98 1.14 1.18 1.75 0.61 0.37 28.66 27.64
October 1.10 1.27 2.32 1.79 2.94 2.07 6.06 5.86
November 0.80 0.52 0.81 0.68 0.91 0.91 4.57 5.36
December 0.57 0.63 1.75 1.62 2.05 2.05 4.54 5.63
January 3.04 2.25 3.98 3.83 4.28 4.19 7.74 6.06
February 0.74 0.95 1.88 1.79 1.98 2.13 5.98 5.14
March 0.28 0.22 1.16 1.79 1.75 1.04 547 4.39
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Table 5 The results of the experiments for search the limiting metals

Free Fe Mn 7n Co Mo |Fe, Mn| Fe, Zn | Fe, Co | Fe, Mo |Mn, Zn|Mn, Co| Mn, Mo | Zn, Co | Zn, Mo | Co, Mo
April 2.09 1.67 | 1.52 | 11.56 | 1.72 1.74 8.7 1.72 | 813 | 1.67 | 10.46
May 0.70 | 1.19 | 053 | 098 | 3.65 | 1.02 | 0.65 | 144 | 1223 | 1.15 | 1.14 | 820 | 0.58 | 1.90 | 1.14 | 2.02
July 354 | 2.04 | 363 | 474 | 995 | 488 | 389 | 1.37 | 12.14 | 2.05 | 432 | 7.20 | 4.63 | 8.83 | 4.28 | 10.28
October | 7.47 7.70 | 3.39 | 28.29 | 5.33 11.02 | 60.2 | 10.52 | 32.97 | 2.57 | 41.88
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Table 6 Results of the limiting substance for water-bloom in Lake Koyamaike

Years. Microcystis | Anabaena Years. Microcystis | Anabaena | Limiting metal of Anabaena
April 03 E P April 03 E E Co
May E E May E E Co
June E E June E M Not clarified
July E E, P July N, P, E E Co
August N, P E August N, P, E P, M —
September N, E E October N,P, E E Co
October E E December E E Not clarified
November E E January E E —
December E E February E E
January E E March E E
February E E EDTA limit 95.2% 81.0%

March E M P limit 19.0% 14.3%
N limit 23.8% 0.0%
Metal limit — 14.3%
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