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Effect of Liming on the Mineralization of Microbial Biomass
Nitrogen in Voleanic Grassland Soil
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The pH of volcanic grassland soils (3.8 and 4.9) was adjusted to 6.5 and 7.0 by liming
with calcium carbonate, respectively. 1) Mineralization of C and N from the treated
soils was accelerated after liming and the degree of mineralization during 20 days was
larger in the soil with adequate application of lime (pH7.0) than in the soil adjusted to
pH6.5. 2) Soil microbial biomass C decreased during the 2 day period after liming and
then gradually reached the level of the control soil within the following 2 weeks. 3)
Fungal biomass C which was determined by a microscopic method decreased significant-
ly immediately after liming in spite of the constant level of fungal biomass C in the
control soil. On the other hand, bacterial biomass C in the control soil increased from the
early stage of incubation in treated and control soils. 4) On the basis of these results,
it is concluded that (a) a considerable portion of fungal biomass was destroyed by liming
and (b) soil respiration and nitrogen mineralization were promoted due to the subsequent
decomposition of the cytoplasm and cell walls of the dead fungi by the bacteria.
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Fig. 1 Release of CO,-C from the soil after
liming (A : pH7, O : control)

Table 1  Properties of soil samples
Grazed* Texture T-C T-N C/N CEC pH
plot (%) (%) (%) (me/100g)  (H.O)
sand 42.2
L LiC silt 27.6 6.6 0.46 14.3 14.0 3.8
clay 30.2
sand 41.2
H LiC silt 16.4 7.1 0.47 15.1 19.9 4.9
clay 42.4 :

*L : Plot with low grazing level (180CD), H : Plot with higher grazing level (350CD)
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Release of CO,-C from the soils after liming

(a) measured values (b) difference from the control
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Table 2 Changes in the microbial biomass carbon esti-
mated by a microscopic method in soil following
the application of calcium carbonate

Incubation time (days)

Treat.

0 5 10 20
Bacterial carbon (C mg/100g soil)

LC 3.8+0.1* 5.6%+0.4 7.4%0.1 6.4+0.1

L7 3.8+0.1 6.1+0.7 6.94+0.1 7.4+0.1

HC 3.9+0.5 7.9+0.3 7.6x0.5 7.2%0.8

H7 3.9%0.5 7.610.3 7.3%0.5 7.7+0.5

Fungal carbon (C mg/100g soil)

LC 33+4 2542 3514 27+2

L7 33+4 1310 196 13+1

HC 31%3 29+1 4442 28+3

H7 31=x3 1742 22+0 21%0

* Mean + S.E.
20
3 15
= 210
1 £ 05¢
g7y 0
e 3
e th b)
= ;»1.0 1 -
£ 051 & FA AT A
025 10 15 20 02 5 10 15 20
Incubation time, days
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Fig. 4 Changes in soil microbial biomass C determined by the chloroform

fumigation m

ethod

(a) measured values (b) difference from the control

(A :pH7, O :pH65, [O: control)
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