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On the Behaviour of Soil Microbiological Populations in
Soil, under the Oxidative and Redaetive Conditions

Toshihisa Tsuck and Sadayoshi MarsumoTo

Synopsis

The objective of this investigation is to evalnte the relation of Eh and microbial popula-
tions in soil under water-logged and farm soil conditions to soil from fertilized and long-term
nonmanured paddy field at Shiga Pref.

The results is as follws.

1) En were estimated using Pt-electrode, and fluctuations in microbial numbers were examin-
ed using dilution plate count procedures.

2) Generally, Density of microbial populations were low for long-term unmanured soil, and
high for soil treated with fertilize and manures.

3) Eh on the submerged soil is a lowering to comparision with farmsoil. Namely, water-logg-
ed soil is reductive or oxygen deficient, and farm soil is oxidative or oxygen abundant to
water-logged soil.

4) A sulfate reducing bacteria, denitryfing bacteria and other ordinary anaerobic bacteria are
predominated in water logged soil to farm soil. Especially, the greater part of ordinary
anaerobic bacteria in soil under submerged conditions has been acknowledged as facultative
anaerobic bacteria to living on the presence of oxygen.

5) The greater number of actinomyces and fungal populations is identified in soil under farm
or oxidative conditions.
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Table 1 Characteristies of soils used for experiments.

Soils

Items of measurement -

PH (H20)

Eh (mV)

C (%)

N(%)

P20 (%)

K,0 (%)

Exchangeable acidity (Yp)

Texture

Water stable aggregate
(mg/100g Soil)

available

Fertilized soil

Chemical and Physical properties

Nonmanured soil

6.04

188.97 201.21
1.75 0.81
0.20 0.17
0.016 0.0026
0.015 0.005

10.10 20.90

FC FC
0.0086 0.0082

Count in microbiological populations (x 10° /g. Soil)

Sulfate reducing bact.
Anaerobic bact.
Denitryfing bact.
Fungi

Aerobic bact.
Actinomyces.

0.15 0.25
1.25 1.95
0.35 0.35
0.10 ¥
2.20 e
2.00 *——
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Table 2 Daily changes on the Ph and Eh (mv) to soils under flooded and farm conditions.
IncuB—ation period -
(days) 0 10 20 30 40
\ * * ok * | wx * | k% w |
Soils UL LL UL | LL LL LL UL LL
Fertlllzed{ Ph 6.04 6.47 6.50 5.09 | 5.31 6.21 6.75 6.43 6.73
soil Eh 188.9 |202.8 |225.0 |183.4 1409 [177.9 |163.8 |122.1 [131.7
Flooded Nonma-
condition ;’r’;d a { Ph 5.07| 546 635 | 4.68| 524 5.60| 6.65 544 6.32
;101] Eh 201.2 [236.7 |193.0 |145.1 |154.2 [186.9 [169.9 |147.1 |147.1
Fertlllzed{ Ph 6.04 6.15 6.38 5.10 5.36 6.02 6.39 6.21 6.65
Farm soil Eh 188.9 [215.7 |226.0 |171.7 |171.7 [186.9 |192.9 |163.1 |136.1
fi?)’;d" o { Ph 5.07 546 662 4.5 534| 548| 646 527| 6.40
soil Eh 201.1 |210.6 |207.0 |155.1 |133.1 |194.8 [167.0 |143.1 [128.1
Note; * UL is short for Upper Layer.

** LL is short for Lower Layer.

Table 3 Population change for anaerobic bacteria in soils under flooded and farm conditions. (x106g-soil)

Inclubation period \
(days) 10 20 30 40
Microy,
Soils cs UL ‘ LL UL LL | UL LL | UL LL
Fertilized Sulfate reducing bact. | 3.00 | 5.05| 2.80 | 5.08 | 0.80 | 2.10 | 0.95 | 1.05
soil { Anaerobic bact. 3.00 | 1.20| 4.75 | 1.80 | 2.55 | 3.10 | 1.00 | 2.80
Flooded ) Denitrifing bact. 3.80| 3.60| 4.80 | 3.80 | 1.20 | 2.30 | 1.15 | 2.60
conditions Non Sulfate reducing bact. | 1.05 | 3.60 | 1.60 | 3.00 | 1.50 | 3.96 | 2.90 | 3.10
manured ' Anaerobic bact. 1.10 | 3.50 | 2.80 | 2.60 | 1.30 | 2.20 | 1.30 | 2.95
Denitrifing bact. 1.85 | 1.70 | 3.00 | 3.50 | 2.10 | 1.80 | 0.95 | 1.50
Fertilized Sulfate reducing bact, | 2.10| 3.10 | 1.45 | 4.00 | 2.05 | 2.25 | 1.00 | 1.95
soil { Anaerobic bact. 2.60|2.89| 3.50|4.00 | 1.60 | 295  0.75 | 1.95
Farm Denitrifing bact. 3.00 | 2.60 | 4.30 | 2.60 | 1.05 | 1.80 | 1.00 | 2.45
condition

soil Non Sulfate reducing bact. | 1.00 | 3.00 | 1.80 | 2.00 | 2.25 | 1.95 | 1.00 | 1.55
manured { Anaerobic bact 1.90| 3.00 | 1.00 | 5.95 | 1.35 | 1.00 | 1.15 | 2.00
‘ Denitrifing bact 2.00 | 1.40 ‘ 3.50 | 4.00 ‘ 1.00 | 2.60 | 1.66 | 2.25

Note; UL and LL is short for upper layer or lower layer, respectively.

Table 4 Data on the aerobic populations in the flooded and farm conditions of fertilized soil.
(number, x 104/g-soil)

- Soils Flooded condition* Farm condition*
Microbes surface soil subsoil surface soil subsoil

Fungi 150 40 260 400

Aerobic bact. 650 200 400 280

Actinomyces 220 80 450 150

* Incubation period, 20 days
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Fig. 2 Fluctuations of anaerobic bacterial populations

in the flooded conditions.
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Fig. 3 Fluctuations of anaerobic bacterial populations
in the farm conditions.

Table 5 Count on the anerobic and aerobic populations in flooded and farm conditions of fertilized
soils (Number, x 104 /g-soil)

Soil Flooded condition Farm condition
Microbes surface soil subsoil surface soil subsoil

ANAEROBIC BACT

Sulfate reducing bact. 280 508 145 400
anaerobic back. 475 180 350 400
Denitryfing bact. 480 380 260 400
AEROBIC BACT.

Fungus 150 40 260 400
Aerobic bact. 650 200 400 280
Actinomyces 220 80 450 150

Note; Incubation period, 20 days.
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