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0.93 0.82 80.7 | 78.4 49.6 |  55.9
1.71 1.24 70.7 | 68.9 43.1 | 44.2
1.22 1.01 75.9 | 74.1 45.8 | 49.5
1.59 1.10 77.8 | 82.0 62.9 | 63.9
0.71 0.58 99.1| 98.9 87.7 | 93.6
0.88 0.68 95.5| 96.6 85.8 |  84.2
2.08 1.72 7.9 8.3 | 758 737 16.8 17.3 72.4 | 721
2.22 154 22.0 20.4| 72.5| 73.6 45.3 45.9 49.4 | 51.3
1.88 1.46 | 13.5| 14.4| 85.2| 84.6 40.4 40.9 56.9 |  56.2
2.05 1.52 | 17.6 | 17.2| 79.2 79.3 43.0 43.0 53.8 | 53.8
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Résumé

This is the report of six years’ field work, spanning from 1953 to 1958,
aiming at the clarification of the relationship between the shade and the
structure for plant of forests for grazing, at the highlands in the middle
patrt of Kyushu Region as the typical region of multi-purpcse development,
with empahsis on the presentation of basic technical data on the management
of fields and forests for grazing.

The results as follows.

(1) The quantity of plant in the fields for grazing in each town and vil-
lage is approximately 700~1400 g per square meter. (cf. Fig. 1 and Table 2)
The comparison of quantities of plant of the pure field for grazing between
the meadow and the pasture reveals that the quantity of plant in the meadow
is about 5% greater than that in the pasture, the percentage of eatable plants
in the meadow is 99 higher than that in the pasture, and the plant length
is greater in the former than in the latter. (cf. Fig. 2 and Table 3)

Comparison of the combined forest for grazing and the control fieid for
grazing shows that the quantities of plant do not differ much, but the per-
centage of eatable plants and the plant length are greater in the former than
in the latter. (cf. Table 5) And the yields of plant from the field for grazing
differ by conditions of location and soil types.

(2) As for the relation between the quantity of plant and the shade-effect,
the preliminary study of the degree of shade and the plant of grazing field
with the grille for shade revealed that a moderate shade increased the quan-
tity of plant but an excessive shade decreased the quantity of plant than non-
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20 % Block fKE{hIC &1 3 MO KE;
e | M0 | 70271 7977 g gy | %
Rz N B O# | ey OHEE|OH S| KR Jayy
(m) (cm) (m*) (m?*) (%
S| 1 30| 0.0480 | 0.000599 1.25
v 2 35| 0.0560 | 0.000523 0.93
EoH 33 | 0.0520 | 0.000561 1.08
s 1 1.25 35| 0.0560 | 0.000917 1.64
vo2 4.00 35| 0.0560 | 0.000900 1.61
2 N ) % v 3 3.80 35| 0.0560 | 0.000448 0.80
v 4 3.80 33 | 0.0528 | 0.000434 0.88
# 5 3.80 38 | 0.0608 | 0.000790 1.26
v 8 3.90 42 | 0.0672 | 0.000704 1.05
w7 5.00 33| 0.0526 | 0.000808 1.53
v 8 2.00 45 | 0.0720 | 0.000591 0.82
A 37 | 0.0592 | 0.000699 1.18
MRl 27 | 0.0432 | 0.000759 1.75
P v 2 30 | 0.0480 | 0.000621 1.29
A 29 | 0.0456 | 0.000690 1.51
EE 1 0.60 30 | 0.0480 | 0.000789 1.64
v o2 0.80 35 | 0.0560 | 0.000822 1.47
v 3 0.80 35| 0.0560 | 0.000730 1.30
e e A vo4 0.70 35 | 0.0560 | 0.000718 1.28
v 5 0.80 30 | 0.0480 | 0.000768 1.60
v 6 0.85 31| 0.0496 | 0.000668 1.35
v 0.95 35| 0.0560 | 0.000633 1.13
v 8 0.70 35 | 0.0560 | 0.000604 1.08
v 9 1.10 35| 0.0560 | 0.000793 1.42
oo 33 | 0.0535 | 0.000725 1.36
G 35| 0.0560 | 0.000467 0.83
7 2 +
O 40 | 0.0640 | 0.000414 0. 64
SR 1 30 | 0.0480 | 0.000313 0.65
v 2 40 | 0.0640 | 0.000387 0.61
o 35| 0.0560 | 0.000350 0.63
W iz f SN
e 1 30 | 0.0480 | 0.000318 1.29
vo2 40 | 0.0640 | 0.001361 2.16
S 35| 0.0560 | 0.000990 1.77
5 R 46 | 0.0736 | 0.000746 1.01
Eanl 2 n o+ |[EE 1 2.50 46 | 0.0736 | 0.001731 2.45
v 2 2.00 50 | 0.0800 | 0.001742 2.18
oo 48 | 0.0768 | 0.001737 2.26
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shade. (cf. Fig. 5) As for the effect of the shade tree on the plants of graz-
ing field, the quantity of plant is minimum near the root of the shade tree
and it increases gradually towards the parts under the outer edge of the
crown where the quantity of plant reaches the maximum, and it decreases
again gradually to reach a constant value.

The maximum yield of plant is about 1.2~1.4 times that from the control
section (unshaded section), and the north direction gives the maximum and
the south the minimum, (cf. Table 8 and Fig. 7)

(8) Prior to the survey of the influence of KUNUGI (Quercus acuitis-
sima Carr.) combined forests on the plant of grazing field, the authors com-
pared the method of shade measurement by the density of crown cover and
the method by the ratio of intensity of sunshine, and clarified that they were
in contrarelation and the ratio of intensity of sunshine could be adopted as
the measure of shade for practical purposes. (cf. Fig. 9)

The results of thesurvey of the plant of the grazing field show that the
quantity of plant under crown cover density 0.5~0.6 or less is greater than
that in unshaded field, and the quantity of plant reaches the maximum value
at approximately 0.3 of the density of crown cover, the maximum value being
1.1~1.3 times that in the unshaded field. Consequently, the forests combined
with stock-farming can be classified into the forest combined with grass-cut-
ting primarily aiming at the increase of quantity of plant by forestation with
secondary aim at the yield of standing crop (with approximately 0.3 of crown
cover density), and the forest combined with stock-facrming aiming at the
yield of standing crop at the same time as at the quantity of plant (with
approximately 0.6 of crown cover density). And an increased yield of plant
can be expected by giving appropriate shading.

(5) As for the structure of plant for grazing above the ground and un-
dergronnd, the weight and volume of the plant above the ground are greater
with most major species and the length of root is 30cm or less excepting
rare cases. The density in green of the part above the ground is approxi-
mately 0.8 and that of the underground part is greater, or approximately 1.0.
(cf. Table 10) The comparison of the shaded area and the unshaded area
shows that the ratio of the height of plant to the depth of the root is gene-
rally greater in the unshaded area than in the shaded area, and accordingly
the weight of the root is greater. (cf. Tables 12 and 13) The ratio of weight
of stalks and that of leaves of NEZASA (bamboo grass) increases gradually
with the height of plant. (cf. Fig. 12)

(6) As for the structuer of the part above the ground and underground
of plants for grazing in the unit area, since the soil of the shaded area is
generally softer than that of the unshaded area, the roots of all species of
plants grow somewhat deeper in the shaded area than in the unshaded area.
(cf. Photo 9) The subterranean stem of NEZASA is about 0.4 cm in diameter
and the total length of stem per square meter reaches 100~260 m, or an ave-
rage of 140 m. (cf. Table 15) The root system of shading trees is deeper
than the root systems of grasses. KUNUGI (Quercus acuitissima Carr.) is
deep-rooted (cf. Photo 10), and fertilizing trees are shallow-rooted and have
root tubercles  on them. (cf. Photos 11 and 12) The weight of the under-
ground part is greater in the shaded area, as with the the part above the
ground. A high correlation is observed between the undergronud structure
and the plant growth above the ground (cf. Fig. 13), and the structure of the
underground part can be estimated from the structure of major plant species
above the ground,



