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Microbial Ecology in the Reserved Site of Nuclear Power Plant
No.4 and Its Surrounding Areas
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ABSTRACT

To investigate the operation effect of
nuclear power plant on the environmental
qualities, the reserved site of nuclear power
plant No.4 at Kong-Liau, Taipei County was
chosen and the populations of bacteria,
actinomycetes, fungi, cellulolytic, phosphate-
solubilizing and nitrogen-fixing microbes were
selected as the parameters. The soil pH values
ranged from 4.07 to 7.44 and soil moisture
contents were between 15.20 and 46.49%. Soil
moisture contents in the reserved site were
lower than those in the surrounding areas. Each
gram of dry soil contained bacteria 8.66 x 10°
—5.21 x 10" CFU, actinomycetes 1.70 x 10
—4.25 x 10° CFU and fungi 1.57 x 10* — 5.60
x 10 CFU. Microbial populations of the
topsoil (0-20 cm depth) were higher than those
of the subsoil (21-40 cm depth). 33.33% of soil
samples in the reserved site accommodated
higher populations of bacteria, actinomycetes
and fungi than those in the surrounding area.
Each gram of soil contained cellulolytic,
phosphate-solubilizing and nitrogen-fixation
microbes 1.73 x 10* — 1.92 x 107, 1.04 x 10°
—5.81 x 10° and 2.82 x 10° —3.43 x 10°
colonies, respectively. Cellulolytic and

nitrogen-fixing microbes were active at a
collection site 1.0 km distance from the
reserved site of nuclear power plant reactor,
however the other sites did not show any
difference. After this study, no significant
difference of microbial ecology between the
reserved site of nuclear power plant No. 4 and
its surrounding area was concluded.

Key words : Nuclear power plant, Microbial
ecology, Cellulolytic microbe,
Phosphate-solubilizing microbe,
Nitrogen-fixing microbe.
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Fig. 1. Soil pH at different distances from the
reserved site of nuclear reactor in
nuclear power plant No. 4 and its
surrounding areas. A: 0.1 km, B: 1.0
km; C: 2.0 km; D: 5.0 km, and E: 10.0
km. Sampling dates were: 1 on July 4,
1997; 2 on October 21, 1997; 3 on
March 20, 1998; 4 on November 17,
1998; 5 on February 1, 1999; and 6 on
May 25, 1999. @ : Topsoil (0-20cm
depth); O : Subsoil (21-40cm depth).
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Table 1. pH and its statistical analysis at different distances from the reserved site of nuclear reactor in

nuclear power plant No. 4

Distance Sampling date
(km) 1 2 3 4 5 6 7
01 - 567° 5.27% 5.10° 5.54° 6.04° 6.65° 7.20°
1.0 - 4.92% 5.18° 4.98° 7.30% 7.21° 6.62°
2.0 4.15°¢ 4.85% 5.282 4.89% 5.05¢ 5.03°¢ 4.66°
5.0 453" 4.82% 475" 4.56°¢ 4664 4684 4204
10.0 5.44%® 4.47° 5.06® 5.35% 4414 4679 4139

* Means (n=6) in the same column that did not share the same alphabetic superscripts were significantly different at 5%

level according to Duncan's multiple range test.

- : Non available. Sampling dates were described in Fig. 1.
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Fig.2. Soil moisture content at different
distances from the reserved site of
nuclear reactor in nuclear power plant
No. 4 and its surrounding areas.
Sampling dates and symbols were same
as described in Fig. 1.
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Fig. 3. Soil bacterial population at different
distances from the reserved site of
nuclear reactor in nuclear power plant
No. 4 and its surrounding areas.
Sampling dates and symbols were same
as described in Fig. 1.
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Table 2. Bacterial population and its statistical analysis at different distances from the reserved site of
nuclear reactor in nuclear power plant No. 4

Distance Sampling date
(km) 1 P 3 4 5 6 7
x 10° CFU/g soil
0.1 6.54°¢ 3.00° 10.34°¢ 2.66°¢ 5.69° 19.80° 3.17°
1.0 - 3.54% 6.13¢ 0.879¢ 10.24° 3.83° 6.65°
2.0 3.30°¢ 4.15% 18.40° 11.70° 1.05¢ 9.93"° 2.80°
5.0 24.28° 2.74° 34.90° 15.10° 6.07° 4.02° 1.76°
10.0 44.50° 2.74° 5.45°¢ 2.26°¢ 5.77° 498" 6.59*

* Means (n=6) in the same column that did not share the same alphabetic superscripts were significantly different at 5%
level according to Duncan's multiple range test. -: Non available. Sampling dates were described in Fig. 1.
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Table 3. Actinomycetes population and its statistical analysis at different distances from the reserved
site of nuclear reactor in nuclear power plant No. 4

Distance Sampling date
(km) 1 2 3 4 5 6 7
x 10° CFU/g soil
0.1 0.54° 2.61° 20.23° 27.20° 0.31° 8.63° 3.17°
1.0 - 12.83° 11.20° 19.90° 5.22° 9.51% 6.40%
2.0 0.63* 8.56° 25.25° 4.23° 0.31° 592° 9.178°
50 0.42° 2.61° 55.80° 9.34° 0.33° 507° 3.48®
10.0 14.53* 2.84° 18.40" 13.51° 0.87° 6.01° 5427

* Means (n=6) in the same column that did not share the same alphabetic superscripts were significantly different at 5%
level according to Duncan's multiple range test. -: Non available. Sampling dates were described in Fig. 1.
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Fig. 4. Soil fungal population at different
distances from the reserved site of
nuclear reactor in nuclear power plant
No. 4 and its surrounding areas.
Sampling dates and symbols were same
as described in Fig. 1.
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Table 4. Microbial populations and percentage of test organisms in the reserved site of nuclear power
plant No. 4 and its surrounding areas

. Distance(km)
Soil depth 0.1 0 20 50 100
(1) Total viable count (CFU/% soil)
Topsoil 524 x10° 1.16 x 103 1.11 x 102 437 x 102 4.66 x 10:-
(0-20 cm) 9.04x10°  1.43x10 1.54 x 10 536x 10 8.11x 10
(7.18 x 1%"’) (1.27 x 19)7) (1.29 x 196) (4.70 x 1(26) (6.16 x 1936)
Subsoil 3.76 x 10 6.21 x 10 5.68x 10 546 x 10 3.72x 10
(21-40cm)  494x10°  9.09x 10° 1.15 x 10° 9.73 x 10° 6.20 x 10°
(4.19 x 10% (7.78 x 10%) (8.16 x 10°) (744x10%  (5.37x10%
(2) Cellulolytic microbe (CFU/g soil)
Topsoil 345%10° 437x10° 127 x 10° 4.51x 10° 4.66 x 10°
0-20cm)  5.71x10°  1.10x 10° 3.42x10° 6.20 x 10° 479 x 10°
(428 x 1(5)5) (8.03 x 1(25) (2.70 x 1(5)5) (5.54 x 1(5)5) (4.70 x 1(5)5)
Subsoil 1.94x 10 2.76 x 10 2.25x 10 770 x 10 3.97 x 10
(21-40cm)  265x10°  7.36x10° 3.09 x 10° 8.68 x 10° 5.08x 10°
(241 x 10%) (5.02x 10%) (2.68 x 10%) (831x10%  (446x10%
(3) Ratio of cellulolytic microbe to total viable count (%)
Topsoil 4.81-7.95 3.44-8.66 9.84-26.51 9.60-13.19 7.56-7.78
G (e e e e (b
ubsol1 .03-0. e Ry X D=3, Jo-11. DI
(21-40cm)  (5.75) (6.45) (32.84) (11.17) (8.31)
(4) Phosphate-solubilizing microbe (CFU/g soil)
Topsoil 1.04 x 10° - 1.06 x 10° 147 x 10° 197 x 10° 7.45 x 10°
(0-20cm)  148x10°  1.65x10° 1.70 x 10° 9.02 x 10° 9.84 x 10°
(1.29 x 1(;6) (1.40 x 1%6) (1.56 x 195) (5.73 x 1(35) (8.33 x 1(35)
Subsoil 5.17x 10 1.18 x 10 7.54 x 10 4.48 x 10 521x 10
(21-40cm)  623x10°  141x10° 133 x 10° 6.72x 10° 7.19x 10°
(5.64 x 10°) (1.29 x 10% (6.90 x 10%) (527x10%  (5.91x10°
(5) Ratio of phosphate-solubilizing microbe to total viable count (%)
Topsoil 14.48-20.61 8.35-12.99 11.40-13.18  4.19-19.19 12.09-15.97
(0-20 cm) (17.97) (11.02) (12.09) (12.19) (13.52)
Subsoil 1234-1487  15.17-18.12  9.24-16.30 6.02-9.03 9.70-13.39
(21-40 cm)  (13.46) (16.58) (12.75) (7.08) (11.01)
(6) Nitrogen-fixing microbe (CFU/g soil)
Topsoil 1.59 x 102- 1.89 x 102- 3.14 x 10: 131 x 102- 1.24 x 102
(0-20 cm) 252x10°  2.90x 10 3.95x 10 1.78 x 10 1.78 x 10
(2.01 x 1(2") (2.30 x 1(36) (3.63 x 195) (1.57 x 1%6) (149 x 1(26)
Subsoil 1.09x 10 129 x 10 2.77 x 10 147 x 10 1.54 x 10
(21-40cm)  128x10°  1.39x10° 341 x 10° 2.31 x 10° 2.06 x 10°
(1.18 x 10°) (1.34 x 10 (3.05 x 10°) (2.02x10%  (1.84 x 10%
(7) Ratio of nitrogen-fixing microbe to total viable count (%)
Topsoil 22.14-35.10  14.88-22.83 24343062  27.87-37.78  20.13-28.90
(0-20 cm) (28.00) (18.11) (28.14) (33.40) (24.19)
Subsoil 26.01-30.55 16.58-17.87  33.95-41.79 19.76-31.18  28.68-38.36
(21-40cm)  (28.16) (17.22) (37.38) (27.15) (34.26)

* Means of triplicates.
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Table 5. Percentage of test organisms and statistical analysis at different distances from the reserved
site of nuclear reactor in nuclear power plant No. 4

Distance (km) Cellulolytic Phosphate-solubilizing Nitrogen-fixing
microbe microbe microbe
0.1 5.86°¢ 15.72% 28.08°
1.0 6.39° 13.80° 17.67°
2.0 26.89*% 12.42°2 32.76%
5.0 11.48° 9.64° 30.28°
10.0 7.97°¢ 12.27% 20.22°

* Means (n = 6) in the same column that did not share the same alphabetic superscript were significantly different at 5%
level according to Duncan's multiple range test. Sampling date was November 17, 1998.
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