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Tablel. The fertilizers applied annually. N, P,
and K were applied in a form of ammonium
chloride, superphosphate and potassium chloride,
respectively. Mg(OH), and CaCO, were used as
Mg and Ca, respectively. The dominant grass was
orchardgrass, and legume was ladino clover. The
grassland was clipped tree-times per year. One-
third of N, P, K Fertilizer was applied at early
spring, after 1st cut and after 2nd cut. All of Mg
(OH), was applied at early spring and CaCO, at
late autumn.

Fertilizer applied

Treatment annualy (kg/10a)
N P K Mg Ca

~F 0 0 0 0 0

PK 0 3.9 12.5 0 0

NK 12 0 12.5 0 0

NP 12 3.9 0 0 0

NPK 12 3.9 12.5 0 0

NPKMg 12 3.9 12.5 1.8 0
NPKCa 12 3.9 12.5 0 23.6

544 (1986)
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Table2. Chemical analysis and average yield of recent three yeras of experimental plots.

Treat- Soil properties(0-2cm depth) Yield
ment pH Ex. base Bray T-C T-N (D.M.kg/10a)
K Mg P* (%) (%) grass legume
—~F 5.8 17 16 7 3.4 0.31 127 80
PK 5.7 37 9 36 3.4 0.31 211 150
NK 4.5 33 5 10 4.2 0.36 457 0
NP 4.5 12 5 40 4.1 0.36 500 0
NPK 4.5 21 4 38 3.8 0.34 501 0
NPKMg 4.3 28 7 37 3.6 0.30 525 0
NPKCa 5.0 23 6 42 3.8 0.33 540 0

*mg/100g. soil

Table3. The effect of fertilization treatments on bacterial numbers and urea decomposing activities in the
three soil depth.

- Bacterial number Urea decomposing activity
Treatment R :
(% 10%/g.s0il) (mg/day/100g.s0il)
0—2cm 2-—5cm 5—15em 0—2cm 2—5¢cm 5 —15¢m
—F 30.1 13.3 4.0 284 182 145
PK 25.1 8.6 5.9 277 194 153
NK 22.5 11.1 3.4 188 172 148
NP 17.9 16.7 3.8 143 213 125
NPK 16.3 12.5 4.2 150 179 146
NPKMg 17.9 10.7 4.1 146 151 137
NPKCa 20.8 9.7 30 185 155 146
" Average a5 s aa 9 sl
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Table4. The effects of fertilizer treatments on some microbial and biochemical activities in the 0 to 2cm

depth.
Mean values of 6 sampling date are indicated.

Microbial count

Decomposing Activity*

. Gram—  Hyphal .
: Bacteria Fungi . . .
T'reatment (X 10%/g) bact. length (% 10+/g) Urea Fructose Glucose Protein  Starch
T (X10%/g)  (m/g) '
= 40.0a 4.5a 262 18.5ab 298a 315a 331lab 230 1000a
PK 39.3ab 4.0a 262 17.9b 236b 313a 351a 277 953ab
NK 24 .8abc 1.6b 292 24.7a 180¢ 287ab 265hc 235 906ab
NP 15.6¢ 1.3b 291 21.4a 201be 273ab 272bc 231 853b
NPK 12.8¢c 0.9b 321 21.5a 164c¢ 265b 263¢ 260 825b
NPKMg 18.5bc 1.4b 279 22.5a 180c 269b 212¢ 246 860ab
NPKCa 27.6ab 3.0a 217 17.9ab 171c¢ 276ab 287hbc 268 1009b

*These activities are expressed as mg of product formed or mg substrate decomposed per 100g soil per day.
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Fig.1. Percentages of different fungi isolated from
soils under different fertilization practices.
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Fig.2. The effect of different fertilization
treatments on seasonal changes in bacterial
numbers.
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Table5. Microbial parameters of timothy only (T) and timothy-ladino clover (TL) pasture in the 0 to 2cm

depth.

Parameters Date 7th June 2th Aug. 8th Nov. Average
Bacterial number T 87.5 61.8 28.1 59.4

(X 10%/g.s0il) TL 94.6 9%.9 39.8 76.8 )
Gram neg. bacterial number T 60 7.5 50 88
(X10°/g.s0il) TL 8.8 22.1 7.0 12.1
Fungal count T 98 133 g2 0.4
(xlOd/g.soil)A TL 13.0 22.8 10.7 15.5
Urea decomposing T T 241 200 221
activities TL 279 274 227 260
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Table6. Correlation coefficients for soil microbial parameters and biochemical activities.

Decomposing activities

Urea Fructose Glucose Protein Starch

(UDA) (FDA) (GDA) (PDA) (SDA)

Bacteria 0.786 0.950 0.831 0.177 0.851
Gram-bacteria 0.812 0.896 0.850 0.207 0.882
Fungal count —0.504 —0.507 —0.733 —0.522 —0.700
Hyphal length ~0.103 —0.093 —0.107 —0.070 —0.766
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Table7. The correlation coefficients between microbial measures and soil properties.
Microbial count Decomposing activity
. Gram—  Hyphal . .\ . . N
Bacteria Fungi Urea Fructose Glucose Protein  Starch
bact. length
Soil pH .933** L971xx 511 —.803* —.834* L912*+ 933** .247 JT81*
Ex. K 766 .159 —.096 .103 —.139 .295 122 .520 127
Ex. Mg —.341 .841*  —.376 —.516 L937** .808* .593 ~ 245 .663
Bray-P  —.459 ~.338 ~.102 -~ . 247 -~ .550 —.563 —.246 .597 —.314
Total-C  —.638 -.710 .343 .694 ~.619 —.579 —.488 —. 386 —.433
Total-N  —.500 —.548 . 386 .508 —.428 —.388 —.185 —.338 —.355

*and **denote significance at

5% and 1% level, respectively.
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Effects of Some Fertilization Practices on Soil Microbial

Activities in the Surface Soil of the Grassland

Shuji Hicasuma*, Akira NisgmmMune** and Kinya Takao***

Summary

The understanding of nutrient trasformation in soil must be based on a knowledge of soil
microbial activities. In order to clarify the relationship between fertilization and microbial activity,
some microbial and biochemical characteristics were studied in soils collected from the grasstand
under different fertilization practices, which caused marked changes in the upermost part of grassland
soil. The experimental plot was located in the northern part of Hokkaido, and the characteristics
examined included bacterial and fungal number obtained by the plate method, hyphal length, and
decomposing activities of urea, fructose, glucose, starch and protein. Simple correlation analysis
indicated that the bacterial counts were significantly correlated with soil pH, and another factor
which appeared to be responsible for bacterial count was the vegetation. That is, legume might
increased bhacterial numbers because it would provide better substrates than grasses. Biochemical
activities except for the protein decomposing activity were parallel to bacterial count. Soil pH,
however, had less influence on hyphal length. That is likely due to the ability of fungi as a group
which can grow in a low pH condition. As the dominant fungal genera in the low pH plots were
Trichoderma and Penicillium, while the fungal genera in the high pH plots were more divergent. The
seasonal fluctuation of bacterial count in the high pH plots indicated two maxima in spring and
autumn. This pattern was less pronounced as soil pH decreased, Bacterial numbers of low pH plots
were primarily restricted by soil pH, so other factors concerning seasonal fluctuation such as
substrate level or climatic factors can not have a control over the seasonal fluctuation pattern. As
a result of low microbial activities in the low pH plots, the transformation of nutrient elements would
be retarded, including the mineralization of plant nutrient elements from the leaf litter and dead roots
and stubble. We concluded the factors which govern the microbial activities in the intensive pasture
was soil pH and vegetation and our work provided the basic information on controlling microbial
activities.

*Hokkaido Prefectural Tokachi Agricultural Experiment Station, Memuro, Hokkaido, 082, Japan.
**Hokkaido Prefectural Tenpoku Agricultural Experiment Station, Hamatonbetsu, Hokkaido,
09857, Japan.
*“**Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-—13, Japan.



