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Figure 1. Sampling sites of surface water and sediment in Lake
Kasumigaura.
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Table 1.

Concentrations of inorganic nitrogenin the sediments and the biological N,-fixation
and denitrification activities in Lake Kasumigaura ( Samples of July 28,1.21

7).

Concentration of nitrogen No-fixing Denitrifying
Sampling sites NH4—N NO3-N + NOp-N activity activity
( ppm ) ( ppm ) ( ngN/g/day) | ( pgN/g/day)
St. 1 204.4 2.3 5.9 2.8
st. 2 208.2 2,2 26.3 1.7
St. 3 143.8 0.1 23.5 5.9
St. 4 204.1 0.1 37.0 3.4
st. 5 159.2 3.2 19.0 5.6
st. 8 208.0 0.1 15.7 4.5
St. 9 195.5 1.0 28.6 5.9
St. 10 178.2 0.2 21.3 5.0
St. 11 183.1 1.1 27.4 4.5
St. 12 176.7 2.3 8.3 1.7
Mean value 186.8 1.3 21.3 4.1

Table 2.

Concentrations of inorganic nitrogen in the sediments and the biological No-fixation

and denitrification activities in Lake Kasumigaura ( Samples of August 25,1977 ).

Concentration of inorganic nitrogen

Ng-fixing
activity

Denitrifying
activity

Sampling sites ot AR ( ngN/g/day ) ( ps S/glday )
St, 1 96.4 3.3 129.4 5.8
St. 2 83.8 5.2 213.1 3.4
st. 3 115.3 0.2 29.1 11.5
St. 4 179.6 0.7 96.9 10.4
st. 5 123.5 1.4 93.2 12.3
Mean value 119.7 2.2 112.3 8.7

Teble 3. Concentrations of inorganic nitrogen in the sediments and the biological Np-fixation

and denitrification activities in Lake Kasumigaura ( Samples of December 9 )

Sampling sites

Concentration of inorganic nitrgen

Ng-fixing
activity

(:\“;13;N> NO3Z§r; ?O'ﬂ ¥ ( ng ¥/g/day ) { pg ¥/glday )
st. 1 37.0 < 0.1 69.7 81.7
st. 2 59.2 < 0.1 161.7 105.0
st. 3 98.5 < 0.1 154.2 -
St. & 76.4 <0.1 181.1 -
St. 5 79.2 < 0.1 117.4% -
Mean value 69.7 £ 0,1 36.0 93.4
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Figure 2. Time course of acetylene-reducing activity of
sediments of Lake Kasumigaura.
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Table 4. Nitrogen recovery of nitrate and nitrous oxide during denitrification in the
presence of acetylene.

Nitrate nitrogen added | Nitrous oxide evolution after incubation ( pl No0/bottle )
(¢ F& N/botrle ) 2-hour 17-hour 47-heur

1 0.10 ( 11.6%) 0.89 ( 103.7 ) 0.45 ( 52.5)

5 0.47 ( 11.0 ) 3.15 ( 73.4 ) 3.96 ( 92.3)

4 The nurhers in parenthees indicate recovery percentage.

Table 5. Biological N2-fixation and denitrification activities of the sediments at various depths*

Sediment depthg Concentration of inorganic nitrogen ( ppm N ) Ny-fixing activity| Denitrifying

NH .~ NON + - N activity
Cem) NHy~N 3-N + NOz-N ( ng N/g/day ) ( pg N/g/day )

0 to 5 9.52 6.16 87.8 104.3
5 to 10 48.72 1.68 133.1 14.8
10 to 15 78.40 0.00 66.3 4.3

* Samples of December 9, 1977 at St. 1



Table 6. Counts of total bacteria and denitrififying bacteria in the sediments of Lake
Kasumigaura ( Samples of December 9,1977 ).

Sampling sitey Sediment depth Total bacteria Denitrifying bacteria
{ cm )
log number/ g /dry sediment

St. 1 0 to 2 7.580 6.785 ( 2.813)
st. 2 0 to 2 6.623 5.748 ( 1.54L )
Se. 3 0 to 2 6.823 5.944 ( 4.061 )
St. 4 0 to 2. 7.230 5.079 ( 4.740 )
oo 2 t0 4 5.708 5.516
St. 5 0 to 5.982 3.833 ( 1.929 )
" " 2 to 4 5.176 3.000
Y " 4 te 6 5.55& 3.590
" " 6 o 5.447 3.748

The numbers were counted by the method of MPN after 16days incubation at 20C. The medium used
was the Nitrate Broth Medium ( Difco ). The numbers in parenthesYs indicate data of July 28.
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Table 7. Changes of inorganic nitrogen concentration in the sediments (Site l.)at various
depths after aerobic or anaerobic incubation for 2 weeks at 30°C.

Concentration of inorganic nitrogen ( ppm N )
Sediment depth Water extract Potassium extract after water extract]
Cem) NH,-N NO3-N + NOp-N NH-N NO3-N + NOp-N
At start

0to 5 15.9 10.8 0.0 0.2

5 to 10 19.6 3.6 71.6 0.1

10 to 15 14.0 0.2 116.7 0.0

15 t0 20 25.2 0.3 112.2 0.0
After 2-week aerobic incubation

0to 5 4.6 63.8 2.8 7.4

5 to 10 15.8 2.3 41.7 0.0

10 to 15 27.3 5.5 60.2 5.6

15 to 20 27.7 9.7 64.9 0.0
After 2-week anaerobic incubation

0to 5 16.2 1.4 73.1 0.0

5 to 10 25.4 3.7 68.6 4.6

10 to 15 4.6 9.3 71.3 0.0

15 to 20 6.5 6.0 88.0 3.7
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Table 8. Water temperature and dissolved oxygen concentration
in hypolimion water at each sampling sites.

Sampling 28,Jul 25,Aug 9,Dec
sitey Temp. DO Temp. DO Temp. DO
st. 1 27.4°C 1.3PP" 20.9°¢ - PR 5 °C g.oPPM
St. 2 27.8 0.8 21.5 - 9.5 8.0
St. 3 27.7 0.8 22.1 1.5 10.0 9.2
St. 4 27.4 1.1 22.2 0.2 10.4 7.0
St. 5 27.8 0.8 22.3 9.4 10.5 6.3
St. 8 25.7 2.1 - - - -
St. 9 26.6 5.2 - - - -
St.10 25.8 2.2 - - - -
St.11 21.4 4.7 - - - -
2 4.4 - - - -

St.l2 26.
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