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Biological Factors involved in the Formation of Soils in Established Grasslands
——A Suggestion of Ecological Method of Grassland Establishment——
Sohzoh Suzuki and Hiroshi KOBAYASHI

Faculty of Engineering for Animal Husbandry, Kitasato University
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Fig.2 Forages’ root-systems at 12 week after sowing.

left: Legume (alfalfa)

right: Grass (Italian ryegrass)

1) main root, 2) branch root, 3) adventitious root, 4) root hair
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Fig. 5 The accumulation of root mats on the meadow
and grazing land.
M~—1,—2,— 3: Meadows used for 4 ~5,13~14
and more than 20 years respectively.
P—1,—2,— 3:Pastures used for 4 ~5,13~14
and more than 20 years respectively.
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Fig. 6 The distributions of root weights in the R layers
and the soils until 15cm in depth in the meadow
and grazing land.
The legend of M—1,—2,—3 and P— 1,
— 2, — 3 is noted in Fig.5.
BRABHEK

Index of penetrometer resistance

2 0 1 2

0 1 2 0

Depth (cm)
Nk

-8 HEHRIOBKBORBE ) XOEZ10ecmE ¥ CoO+EOBAE

M—-1,-2,-38X0P—-1,-2,-30ARER—-5+@AL

Fig. 8 The change of penetrometer resistance of the R layers and the soils

until 10cm in depth in the meadow and grazing land.
M—1,—-2,—3 andP—1,—2,— 3 are noted in Fig.5.
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Fig. 9 A schematic diagram of water movement in a grassland.
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Fig.10 An oblique view of soil section samples.

A hatched part (0~1cm in depth) is a root—mat.
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Fig.13 Total carbon contents of soil section samples.
Determined by Walkley’s method.
Figures show % by oven dry basis.
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Fig.15 X-ray diffraction patterns of clays of soil section samples.
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Table 1

18975475 AOBROWRTHFERE I L O¥E N

The ability of catching sand and adhesion strength of roots of Italian ryegrass**

RE%BES Weeks after sowing

4 8 12
1 A PHE, X  Forage grass, top
S AR (R) Tillers/plant (no.) 1.7+0.3 11.2+1.0 32.0+4.4
RAKER (cm) Maximum leaf length (cm) 17.1%2.0 33.0+3.1 42.8+4.6
1 FRHCEE, BRI Forage grass, roots
FERE (cm) Mean length (cm) 6.1+0.9 16.7+1.1 21.8+1.0
BABRE (cm) Maximum length (cm) 9.0x1.0 30.9+1.7 47.3x1.6
AR/ E () Total/plant (no.) 10.6+1.2 34.8+3.2 113.5+23. 4
B (mg/ k) Dry weight (mg/plant) 6.8%+2.2 234.9+46. 1 1041.4+184.4
R Catching sand
2 (g/ k) Total weight (g/plant) 2.8+0.9 82.2+18.2 258.2+44.2
HE/R (@ Weight/root (g) 0.2+0.6 2.240.5 2.340.4
¥ED Adhesion strength (g/root) 15.9+1.6 19.1%+3.0 18.4%+1.7
AR Sample numbers 16 10 13
* SEY{E + AR

**mean=+S.D.
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Table 2 The number of large-sized soil fauna in the R layer and the RS layer (Nos./m?)
e o Sample M~—1 P-—1 M-2 P-2 M-—-3 P-3
{3 X8 Enchytraeidae 10 20 16 7 100 20
7 ¥ Araneae 5 14 10 3 10 -
& h 7 8 Chilopoda 2 5 10 3 10 -
B i ¥ Scaradaeidae
() Larva) 4 40 10 20 20 30
0299 (Imago) 4 — 1 - — _
~xHhvof Staphylinidae 3 _ _ _ _ —
(B HR) (Imago)
%-3 RERIUCRSBEFoOFHLTEESHWHOE (x1,000/ m?)
Table 3 The number of medium-sized soil fauna in the R layer and the RS layer (x 1,000/ m?)
o M- 1 P-1 M-2 P2 M- 3 P—3
®OR Sample R RS | R R | R R | R R | R R | R RS
# B | Nematoda 266.5 95 158.5 39 58 54 50.5 40 176 66.75 | 541 56
rea v Collembola 16.5 5 1 4 2 5.5 0.5| 31.5 0.5 1.3 -
2%25€E§1 Pigtera, 1.5 1.5 1 05| 25 01| 25 01| 4 2.75| 8.55 0.05
# = 1 Acari 13 7.5 5 1 1.5 1 4.5 1 1.85 0.75 2.5 0.25
# = M Rotatoria 20 0.5 4 2.5 85 1.5| 4 0.5| 26.75 1 4.25 —
2 4 ¥ Tardigrada 1 - 1 - 0.1 - 0.05 ~— 1 — - -
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Summary

The authors summarized the biological factors involved in the formation of several kinds of soils in
established grasslands and suggested the future course of the method of grassland establishment which was
payed regard to the conservation of natural environment.

The authors described mainly the effect of root system on the clay mineralogical characteristics as well as
physical and chemical ones of some kinds of soils, and also described briefly the importance of the roots of
grasses and legume, soil fauna and soil microbe as the biological factors involved in the formation of
grassland soil.

After discussing the classification and the problems of the methods of grassland establishment adopted in
Japan recently, it was considered to be introduce ‘Landscape Ecology” which studied the method of
grassland establishment with attention to the conservation of natural environment and the beautiful landscape.
And the authors suggested the ploughless method with a stumpcutter-bushcutter system as an ecological
method of grassland establishment which would satisfy those needs.

(Soil Phys. Cond. Plant Growth, Jpn.,61, 31—42, 1990)





