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The Cultivation of Rhizobial cells in Sewage Sludge and Waste for

the Production of Biological Fertilizer

Aporn Wongwicharn and Sarunya Piadang*.
Department of Microbiology, Faculty of Science, King Mongkutrs Institute of Technology
Thonburi.

*Radiation Ecology Section, Biclogical Science Division, Office of Atomic Energy for Peace.

Abstract

The study on the growth of Rhizobium japonicurn THA-7 in carriers:  Peat
Sludge, Filter press cake from sugar industry and the mixer components of Sludge and
Filter press cake . These carriers were sterilized by Gamma radiation at 55 Kilograys.
Then rhizobium suspension which grew to late log phase in  Mannitol Yeast Extract
broth were transfer to carriers. The initial rhizobial cells were 107 cfu at 50 percent
moisture content. The maximum growth (109 cfu) was found after incubation at 309
C for 17 days in all carriers. The rhizobial cells were stored in carriers at 4° - 60 C for
120 days. The amount of cells in all carriers were detected at 108 clfu‘ Maximum
surviral rate was in the mixture of sludge and filter press cake at the ratio of 1 : 3.

Therefore, It should be used as biological fertilizer better than other carriers.
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Table 1. Shown moisture content and pH of carriers,

carriers moisture content pH
(%)

1. Peat 7.35 3.60
2. Sludge 8.63 6.54
3. FC 6.78 7.70
4. S:FC=1:1 6.78 6.77
5, S:FC=1:3 7.12 6.83
6.5S:FC=1:9 713 725
FC = Filter press cake
S = Sludge
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Table 2. Total bacterial count in carriers after irradiation at the doses of 0-60 kGy.

Dose (kGy) Total bacterial count ( cful
, 0 20 30 -0 50 55 60
carriers
1. Peat 32x10% 10x103 40x102 15x10 0 0
2. Sludge 58x107 60x 105 11x104 19x 10 0 0
3. FC 50x107 52x103 65x 102 7.0x 10 0 0
4. SFC= 11 16x107 13x1058 10x103 20x10 0 0
5 SFC =13 10x107 14x103 10x102 1.0 x 10 0 0
6 SFC=109 1.8 x 107 1.0x 103 15x102 50x 10 0 0
FC = Filter press cake

S =  Sludge




Table . Total fungi count in carriers after irradiation at the doses of 0-60 kGy.

Total fungi count (cfu)

98-)

doses(kGy)
_ 0 20 30 40 50 55 60

carriers

1. Peat 10x104 85x 103 75x103 15x 102 0 0 0
2. Sludge 20x104 1.1x103 10x103 2.0 x 102 5.0 x 102 0 0
3. FC 1.3x105% 1.1x104 15x102 1.0 x 102 1.0x 10 0 0
4. SFC =111 12x105 1.0x103 1.0x103 1.0 x 102 9.0 x 10 0 0
5. SFC =13 1.1x1085 50x 102 1.0x 1072 3.0 x 102 1.0x 10 0 0
6.SFC=19 20x105 10x103 22x102 1.5 x 102 1.0 x 10 0 0

FC =
S =

Fiiter press cake

Sludge




Table 4. Percents and differences of survival fraction of Rhizobium japonicum THA-7

in carriers comparing to Peat kept for 120 days at 40 - 60 C,

Carriers Survival fraction Percent Difference

(ctu) (%! (%)
1. Peat 1.98 x 108 100 0
2. Sludge 130 x 108 65.6 -34.4
3. FC 192 % 108 96.9 3.1
4 SFC = 111 1.42 x 108 717 283
5. S:FC =13 230 x 108 116.1 +16.1
6.SFC=19 142 x 108 7.7 283

FC = Filter press cake

S = Sludge
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Figure 1 Growth of Rhizobium japonicum THA-7 in Mannitol Yeast Extract Broth at 30 C
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Figure 2 Growth of Rhizobium japonicum THA-7 In carriers at 30 C
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