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Fig 1. Experimental plot.

a) The plant numbers Japanese red pine:400 trees 10a

Japanese cedar 1300 trees/10a

b) these are rlanted squarely.
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Table 1. The damage of Japanese red pine and Japanese cedar planted this year
by grazing beef cattle
Season Tree species Pasture The percentage of tree damage(%)
Trampling Browsing
Tame 31.4 0.0
Japanese cedar
Native 22.6 0.0
Spring
Tame 16,9 68.5
Japanese red pine
Native 13.5 3.3
—
Tame 271 0.0
| Japanese cedar
\ ‘Native 15.7 0.0
S ommer [T
Tame 27.4 3.8
Japanese red pine
Native 25.1 2.5
1004
D Ordinavy thinning(20years old)
- 25 9o heavier thinning(20years oldJ
Ordinary thinning(40years old)
% =
z 04 ]
H B — B — S
s N N <
£ 0 1 |
May June July August September October

Fig 2. The relative value of solar radiation on the forest floor of Japanese red pine.




Table 2

The herbage yield on Japanese red pine forest,

Experimental plot Stand Year (Fw kg/10a)
Tree age Degree of density
Thining 1976 1977 1978 1979 Average
Control(open area) 1927.5 4165.0  2960.0  4163.3 3304,0(100.0)2
Ordinary  1578/ha  696,9 1070.3  866.0  668.3 825.4( 25,0)°
20-25 25%heavier 1147/ha  1003.6 1677.3 1151.6 936.6 1192,3( 36,1)°°¢
50%heavier 779/ha  =m=cem  me-ee- 1741.7  1546.7 1644.2( 49.8)3°
40-45 Ordinary 525/ha  1003,6 2078.7 1581.3 1335,0 1499.7( 45.4)C
Means followed by different superscripts differ significantly (p<0.01).
2000
O——OQ Control{Open area)
0O—-0 4045age(Ordinary thinning)
O——A 20-25age(25%heavier thiming)
X——¥ 20-25age(Ordinary thinning)
~ o)
<
< —
N
§ 1000 o
=
©
> C o)
§ /n
S (o]
4 —_——a x &
Mayl7 Junl6 Jull6 Augl8 Oct25

Fig.3 The seasonal change of herbage yield on Japanese red pine forest.
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Fig.4 The relation between the relative value of solar radiation and heading mumbers of orchardgrass.
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Fig.5 The effect of fertilizer on the growth increment of Japanese red pine.



Table 3 The combination of herbge in a two choice preference test,

Combination of herbage Date

Non-shaded vs Shaded

Intraspecies 1979 1980
0G vs 0G 5/11 7/ 158/30 10/2% 6/6
PR vs PR 8/30 10/23 6/6
MF vs MF &/30 10/23 6/6
TF vs TF 8/30 10/23 6/6
XB vs KB 8/30

Shaded vs Shaded

Interspecies 1979 1980
0G vs PR 8/30 10/2% 6/6
0G vs MF 8/30 10/2% 6/6
0G vs TF 8/30 10/23 6/6
PR vs MF 8/30 10/23 6/6
PR vs TF 8/30 10/23% 6/6
MF vs TF 8/30 10/23 6/6
Level of N,P fertilizer
N vs 1/2N 5/11 /7 10/2%
1IN vs 3 5/11
IN vs 1/2N 5/11
3P vs 1P 5/11
3P vs 1/2P 5/11 /7 10/23
1P vs 1/2P 5/11
Form of N fertilizer
Ammo.sulfate vs Ammo.nitrate 7/3 8/25
Ammo. sulfate vs Urea 7/3 8/25
Ammo.nitrate vs Urea 7/3 8/25

0G;0rchardgrass,PR;Perennial ryegrass,MF;Meadow fescue,TF;Tall fescue
KB;Kentucky bluegrass

3N;12 kg/10a N, 1N; 4 kg/10a N, 1/2N;2 kg/10a N as urea at a time,
3P; 6 kg/10a P, 1P; 2 kg/10a P, 1/2P;1 kg/10a P as fused phosphate

at a time,
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The difference of grazing rate between

4 experimental plots,
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Table 4 The percentage of herbage consumption among 4 experimental plot,
Comparison The percentage of herbage Comparison The percentage of herbage
consumption(%,Mean:S.D.) consumption(%,Mean+S,D.)
Control(Open area) 90,519, 24 50% heavier 74.6:21.94
**(n=7) *(n=6)
Ordinary 3.5 J 25% heavier 25.4 A
Control(Open area) 94,245, 3, 25% heavier 60,7:25.8
*%(n=7) (n=6)
25% heavier 5.8 J Ordinary 39,3
Control(Open area) 60.2+28.3 (n=6) ** %, are significant at 0,1% and 5% level,
50% heavier 39.8 respectively,




Table 5 The chemical composition of herbage

Season Herbage Nitrogen(% of DW) Soluble carbohydrate(% of DW)
T-N NOfN 85% ethanol Water Hot O.7N Total
soluble soluble HCL soluble
Control(Open area) 1.98 0,108 8.30 0.83 9.40 18,53
50% heavier 3,07 0.230 T.65 0.45 10,60 18,70
Spring
25% heavier 3.37 0.260 6.75 0,40 10.10 17.25
Ordinary 2,92 0.120 6.25 0.40 14.00 20,65
Control(Open area) 2,73 0.160 6.80 0.35 13.40 20,55
50% heavier 2.58 0.090 6.10 0,33 10,00 16,43
Summer
25% heavier 3.35 0,280 5.20 0.35 12,60 18.15
Ordinary 3.26 0.250 5.95 0.33 2,40 8,68
Control(Open area) 4,04 0,170 9,50 0.90 11.40 21,80
50% heavier 4.88 0,640 5.80 0.30 10,20 16,30
Autumn
25% heavier 4,50 0,650 5,90 0.30 10,60 16.80
Ordinary 4,61 0.630 6,00 0.33 10,00 16,33

T-N ; Total nitrogen, NO-N ; Nitrate nitrogen.

Table 6 The relationship between the percentage of herbage consumption and

and the chemical substance,

Substance Relationship The percentage of consumption of
lower content herbage(Mean+ S.D.)

Total nitrogen Negative 61.1* 29,9(n=49, p<0,025)
True protein nitrogen None , 51.4 £32,9(n=39, ns)
Nitrate nitrogen Negative 70.% + 24,5(n=49, p<0.001)
85% ethanol+water soluble Positive 40.7+ 32.1(n=42, p<0.10)
carbohydrate

dot 0,7N HCL soluble None 47.5+ 33,5(n=40, ns)
carbohydrate

Total soluble carbohydrate Positive 38,1+ 31,2(n=42,p-0.025)
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