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Study on Low Temperature Tolerant Methane-Producing Bacteria
for the Treatment of Agricultural and Livestock Wastes

1. Methanogenesis in Soils and Sediments at Low Temperature

Kwang-Yong Jung*, Jai-Joung Kim**

Abstract

The Study was conducted to develope the low temperature tolerant methane-producing bacteria(LTTB) and to
increase the efficiency of anaerobic fermentation for the treatment of agricultural and livestock wastes at low
temperature. The samples were collected from muddy soil, water logged sediment, organic layer and anaerobic sludge
at three latitudes, 34.8~37.4 °N(Korea), 414 °N(USA) and 54.5~56.9 °"N(Canada). They were used for determination
of the methanogenesis rates for isolation and identification of the LTTB.

The methanogenesis rate of smaples at low temperature were higher in the cellulose medium than methanol
medium. The methanogenesis rate in the samples of subarctic region were 15~19 moles/ml during 30 days at low
temperature(8 ), whereas not detected in the samples of temperate region. The methanogenesis rate in the
enrichment culture of subarctic samples were inhibited by the 40 pg/ml of streptomycin + vancomycin or ampicillin
+ oleandomycin which were not effect to the methanogens. An inhabitation of high temperature tolerant methane
producing bacteria was identified in the samples of temperate region, whereas that of the LTTB growing at 8~13T

was identified in the subarctic region.
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Table 1. General description of samples

No Samples Temp.  Moist. pH oM CHY CAZ
(t) (%) (%)

1. Poorly drained soil I (Korea, 37.4 °N) 35 67 5.50 401 13 +
2. Tidal land soil (Korea, 37.0 °N) 51 60 745 237 56 +
3.  Lake sediment I (Korea, 374 °N) 50 69 6.86 5.20 5 -
4. Lake sediment II (Korea, 35.0 °N) 6.3 62 6.50 4.36 25 +
5. River soil (Korea, 350 °N) . 6.5 61 6.50 346 3 -
6.  Paddy soil I (Korea, 348 °N) 55 55 6.36 320 20 +
7. Municipal waste water(Korea, 34.7 °N) 5.6 68 7.00 6.56 2 -
8. River sediment I (Korea, 359 °N) 6.7 66 6.69 415 119 +
9. Poorly drained soil II (Korea, 359 °N) 58 61 6.00 3.16 63 +
10.  Muddy soil I (Korea, 36.8 °N) 47 62 5.40 436 60 +
11. Tidal land soil Il (Korea, 37.0 °N) 58 57 7.70 3.07 155 +
12 Muddy soil I (Korea, 368 °N) 7.5 64 6.56 317 40 +
13. Paddy soil II (Korea, 37.1 °N) 6.3 57 6.61 3.01 77 +
14.  Tidal land soil Il (Koera, 37.6 °N) 48 62 7.55 4.77 151 +
15. Anaerobic sludge (Korea, 374 °N) 13.0 97 7.05 4.00 120 +
16. Forest organic layer (Canada, 558 °N) 12 58 588 43.39 10 +
17. Forest soil I (Canada, 55.7 °N) 1.8 23 5.61 20.30 15 -
18.  Lake sediment Il (Canada, 55.8 °N) 20 62 8.30 5.58 8 -
19.  Swampy organic layer I (Canada, 566 °N) 15 85 490 85.28 240 +
20.  Forest soil 1I (Canada, 569 °N) 30 60 501 3746 10 -
21.  Swampy sediment (Canada, 56.9 °N) 50 83 6.80 2292 1168 +
22. Swampy organic layer I (Canada, 569 °N) 50 93 5.54 79.79 580 +
23.  Forest soil Il (Canada, 56.9 °N) 30 12 448 6.22 1
24.  Lake sediment IV (Canada, 550 °N) 2.0 36 6.82 3.04 960 +
25. Muddy Soil II (Canada, 554 °N) 54 59 6.94 15.79 400 +
26.  Muddy soil ¥ (Canada, 545 °N) 6.0 30 8.10 712 420 +
27. Swampy organic layer Il (Canada, 546 °N) 5.0 66 6.28 25.81 120 +
28. Muddy soil V (Canada, 54.6 °N) 54 69 741 80.88 40 +
29.  Organic soil (Canada, 54.7 °N) 58 79 5.37 80.54 10 -
30.  River sediment II (USA, 414 °N) 6.8 37 7.54 6.11 125 +

' Methane producing rate at 13T (mé/50 g-samples/2-weeks)

? Cellulase acitvity
°N : the north latitude
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Fig 1. Methanogenesis by enrichment culture inoculated with various samples.

Cellulose medium was under a Nz+CO: (80:20,v/v) gas phase, and methanol

medium was under a H:+CO: (80:20,v/v)
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Fig 2. The effect of temperature on methanogenesis in cellulose or methanol enri-
chment culture inoculated with various samples. Cellulose medium was under

a Nz+CO2 (80:20,v/v) gas phase, and methano! medium was under a H=+CO2

(80:20,v/v)
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Fig 3. Relative activity of enrichment culture to produce methane at different tem-

peratures. The values on the Y axis are a ratio calculated from amount of
methane produced at a given temperature divided by the amount of methane
produced at 37C. Anaerobic sludge(Korea, 37.4 °N), ®; River sediment II
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(USA, 41.4 °N), 0; Swampy sediment (Canada, 56.9 °N), O.
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Fig 4.Effect of antibiotics on methanogenesis rate
of enrichment culture of swampy sedinent
(Canada, 56.9 °N). Medium was methanol
and temperature was at 13C.
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