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Summary With the latest advance of large-scale grassland agriculture is not only a high productivity of

good quality forages for livestocks but also high function of land conservation, On this occasion, we must
make obviously which the physical effects of pasture cropping on the grassland soils.

In the present paper, I deal with the soil holding function of pasturage grass-roots as a part of roots on

grassland soil,

The results obtained are as follows,

1) Soil compact strength of perennial roots shows high value, for example in perennial roots of Tall

Fescue, it’s value is 70 kg or more per one tiller.

high value,

And also, top vegetations which are good conditions show

2) The vigorous roots of Italian Ryegrass which are cultivated in the glass box are used in the experi-

ment of soil holding function by grass-roots, Holding soil weight of all roots per one tiller are increased

rapidly with the advance of growth stage,

increased after 8-week growth,

However, as the conversion for one root, this weight is not

3) The conditions of holding soil particles of vigorous roots investigated by microtechnique, The root

hair which grows from adventitious roots or branch roots hold directly soil particles,

4) The points of contact of root hairs with soil particles are investigated by the microchemical method.
It gives the result that the vigorous roots or root hair distribute between voids of soil just as netted co-
nditions, and adhere to soil particles with their pectic substance,

5) It is recognized that the correlation between the adhesive power of vigorous roots and growth of

branch roots has a high significant level,

6) The author thinks that the adhesive interaction by the pectic substance which is secreted from vig-

orous roots is first step in the aggregation of soil,
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Tablet Soil compact strength by

perennial roots (Timothy)

compact strength [sample
1) main root years passage (kg per tiller) |numbers
2) branch ]’OOTZS 2 Years sward |  79.443.33 75
Fig. 1 Forages’ root-system - [ 8dV€‘h’tl1_:lOUS roots 6 Years sward 72.0+1.80 100
at 12-week after sowing, ) root hair -

(mean+ S E,)
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Table? Correlation coefficients relating mumbers
of perennial tillers and soil compact

strength by roots, (Timothy)

2 Years sward r=0.639%** (n=75)

6 Years sward r=0.512*** (n=100)

**%  Significant at (. 19 level
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Table3 Vegetation of top and root of Italian ryegrass, and weight of
catching sand by roots at a 4, 8 and 12-week after sowing.
(mean+S.E.)
TOP tillering numbers 1.68+0. 27 11.20£1.02 31.77+4.38
g mx. leaf length, cm 17.11£2.01 32.80+3.14 42.80+4.55
= T — ) ) ‘ o . - -
Z ! mean length, cm 6.14:£0.91 16.74+1.09 : 21.84+1.00
2 ROOT mx. length, cm 8.98%1.04 30.87+1. 69 i 47.2841. 64
total numbers 10.56+£1.21 34.80+3.15 i 113.54423.42
oven-dry weight, mg 6.81+2. 24 234.88+46.15 ’ 1041.35+184. 41
catching sand | total weight, gr 2.78+0.94 82.16+18.21 258.17+44.18
weight per ont root, gr 0.21£0.59 2.18+0.49 2.29+0.36
sample numbers 16 | 10 | 1377 7
after sowing “ 4—week i 8—week I 12—week
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Table 4 Transition of total root numbers
root-adhesion strength at 4, 6, 8

and 11-week growth,

(Mean#S,D,)
growth | total root total adhesion |adhesion strength
week numbers strength per one root

7777 I € 0 N ¢
4 | 12.0%0.7 1195.5£10. 6 15.9£1.6
6 1 19.340.9 | 265.8+£14.9 13.7+£4.4
8 i 39.7£0.3 | 760.8£38.0 19.1£3.0
11 ‘ 139.3£27.0[3958. 9£101. 8] 18.4+1.7
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Fig. 4 One adventitious root holded many sands.
(Italian ryegrass at 12-week growth)

Fig. 2 When this condition, holding sands
weight are about 500gr.
(Ttalian ryegrass at 12-week growth)

Fig. 5 Vital roots and their root hair distributed void of sands,
just as netted conditions.

Red color formed around roots after treatment with ruthenium-red
solution was due to pectic substance which was secreted from vital
roots.
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Fig. 3 Grass-roots system after washing.
(Italian ryegrass at 12-week growth)
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Fig. 6 Photomicrograph of root hair which adhereted soil
particles.

Dark circular objects are soil particles, and their circumference
were coating by pectic substance.





