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Effect of Cattle Grazing on the Establishment
of A Man-Made Abies Sachaliensis Forest .

Kyoitsu BABA(”, Shigeru TAKAHATA(Z), Yayoi SHIBATA(s),

Isao NAKATA'Y Katsushirou MOURI™ and Chozo YOKOYAMA'®

Summary

1. The aim of experiment :

This experiment was conducted to improve a grazing rate in a man-made forest which is
one of the most improtant forest types in Hokkaido.
2. The study site and treatments :

The study site is located in the Sapporo Working Area, No. 57 forest block, in the Hok-
kaido National Forest. The total area is about 7 ha, and the following eight plots were set in
the test site (cf Table 2, Figure 2) :

Two types of understories—wild grass and pasturage

Two types of planting methods—group planting by four trees and row planting in 2 lines.

Two types of densities—3000/ha and 1500/ha
3. The grazing animals :

Heifers (8 ~ 12 months old ) were grazed in the forest for two years after planting. The
grazing rate was decided by the amount of understorey and the grazing period was for about
140 days from May to September. This rotational grazing was conducted for 15 years.

4. The grazing plot process :

1) The Pasture Plot A (No 1~4 plots) on which Dactylis glomerata and Poa pratensis were
introduced at the beginning of the plantafion, severely suffered from grazing damage for three
years. Grazing was then stopped on this plot, and it was turned into a reserve plot from the
fourth year onward.

2) As the understorey of the Wild Grass Plot A decreased due to cattle grazing in three
years, we seeded fodder grasses on plots No 6, 7 and 8 in the third year after the start of graz-
ing, and this plot was then called Pasture Plot B, from the fourth year onward.

5. Results of grazing :

The results of grazing are shown in Table 3. Pasture Plot A had high grazing capacity of
200 cowdays/ha for three years from the beginning. On the contrary, Wild Grass A Plot had
only 50 cowdays/ha during the same time. Pasture Plot B, in which fodder grasses had been
introduced from the fourth year, had about 100 cowdays/ha which was an intermediate rank
between Pasture Plot A and Wild Grass Plot A.

The number of grazing heifers were changed every year from 5 to 13 heads, and the aver-
age was 7.7 head of heifers. The daily gain of animal body weight ranged from 0.30kg to
0.77kg, and averaged 0.53kg. The standard daily gain for a heifer is said to be 0.70kg, which
is a higher level than the result obtained in this test. The grazing conditions for the heifers

Received Janury 14, 1988
(1) {2) (4) (5) (6) Former Hokkaido Branch Station
(3) ex. Hokkaido Branch Station (Hokkaido Research Center)
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were very good, because the grazing forest was rather hilly and the animals were able to move
around enough to keep healthy. The total number of heifers was 116 head for 14 years, and
only one died due to internal disease.

6. Grass growth and yield (cf Table 3) :

Pasture Plot A was treated by surface burning to clear the seed bed and then seeded as
following ;

Dactyls glomerata  2kg/10a
Poa pratensis 1kg/10a
Trifolium repens 0.5kg/10a
Trifolium pratense 0.5kg/10a

The grasses were established very well and yielded 27~48 ton/ha a year for three years.

Wild Grass Plot A was treated by burning, but had no seeding, so that the wild grasses re-
grew on the plot, and they were mainly annual Compositae grasses, for example, Hemistepta lyra-
ta Bunge, Picris hieraccioides L. and Sonchus brachyotus DC., and yielded about 6 ~14 ton/ha a
year for the first five years.

Pasture plot B was introduced gradually with fodder grass and the yield was rather low,
abut 8 ~18 ton/ha a year (average 14 ton/ha) form the fourth year.

7. Growth of the Abies sachaliensis plantation :

The change in the number of surviving trees are shown in Tables 4, 5, and Figure 3, 4. Se-
vere grazing damage occurred on Pasture Plot A in the first and second year, and had almost
ceased by the fourth year.

8. Tree damage caused by grazing :

The most severe damage was the tearing of stem bark by animal hoofs, and sometimes
heavily damaged trees died. Table 6 shows the number of damaged tree for three years.
Trees died mostly in the second year. Heavy tearing occurred in the first two or three years
and light tearing occurred after the fourth year.

9. Degree of damage :

Table 7 shows the degree of the damage on the plots, that is : Pasure Plot > Wild Grass
Plot, Row Planting Plot > Block Planting Plot, and 3000/ha Plot > 1500/ha Plot. There was
little damage statisticaly on each plot, except for the number of damaged trees between the row
planting plot and the block planting one.

10. Growth of planted trees :

Figure 5 shows the tree height growth curve, and it is a much better one than the
standard yield on a second grade locality within yield capacity.

Figure 6 shows the growth of tree diameters at breast height and Figure 7 shows the
growth of the crown width, and both of them increase linearly. The planting mode is un-
symmetrically biassed, i.e. —row and group planting, but the growth of the crown width was not
affected by the planting mode.

11. The relationships between plant hight and grazing damage :

Figure 8 shows the relationships between plant height and grazing damage. When the
tree height is under 1m, planted trees are heavily damaged, and after the tree height reaches
2m, grazing damage ceases (within 0~1%). Figure 9 shows the relationships between cowdays
and grazing damage. Serious grazing damage occurred on Pasture Plot A which had a high
cowday average, because the grazing was planned according to the amount of pasture grass.
Wild Grass Plot shows a low cowday average and low grazing damage.
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12. The relationships between cowdays and dead trees :

Figure 10 shows the relationship between cowdays and dead trees on both Pasturer Plaot
A and Wild Grass Plot A. In the first and second years, dead trees increased on Pasture Plot
A with high cowdays, and but with less dead trees on Wild Grass Plot , with low cowdays.
13.The growth of trees at the eighteenth year :

Table 8 shows the growth of Abies sachalinensis at the eighteenth year. The growth on
Pasture Plot A is 80%, in the flat area, and 70%, in the sloped area, compared with the other
plot. Table 9 shows the comparison in growth between the grazed and the ungrazed plots,
with tree height being 115%, diameters at breast height 130%, and crown diameters 124% in
the former. The reason for this was considered to be partly due to the weeding effect caused
by animal browsing and partly due to the manure which was scattered on the fodder grass.

14. The relationships between tree growth and grass yield :

Table 10 shows the relationships between tree growth and edible grass yield. This was
introduced according to the equivalent yield index from the stand density control diagram of
Abies sachalinensis in Hokkaido. We can estimate the maximum period for grazing, using tree
heights and density, it is 16 years, in the 3000 tree/ha plot, and the equivalent yield index at
that time is 0.53. In the 1500 trees/ha plot, the maximum period for grazing is estimated at
17~18 years.

15. Suitable animals for forest garazing :

The grazed cattle were young heifers of Holstein dairy cattle wkich were gathered from
dairy farms near the test forest. Generally, beef cattle would be more suitable for forest
grazing and easier to manage in the test field. but beef cattle were unobtainable for our test. It
was a problem to manage inexprienced heifers as grazing animals.

16. Control of unpalatble bushes and grasses :

Unpalatable weeds were recovered quickly on the Wild Grass Plot, and we controlled Peter-
sites japonicus by cutting, for two seasons. After seven or eight years, Aralia elata
increased vigorously and suppressed fodder grasses. We cut down Aralia elata, in late autumn,
but at the next spring they regrew twice as much, so we cut them down in early summer and
they did not reappear.

17. Fences :

We set steel ploes at 3m intervals and wooden ones at 20m intervals, and stretched barbed
wire on three levels. After every grazing season, we dismantled the barbed wire and put it on
the ground to avoid it being broken by heavy snow. One of the problems for grazing is mainte-
nance of fences in large forests. Further research should aim at the problem of fences, so that
they can be made more effective.

18. Stand density :

Table 8 and 11 show the final results in the forest. The surviving tree density in the
Wild Grass Plot B was 83%, and the Pasture Plot B was 88% —in the 18th year. This is a
sufficient density compared with that of 89% in the ungrazed original forest. We concluded
that there was no grazing damage on both the Wild Grass Plot B and the Pasture Plot B.

19. Tree forms :
Table 12 shows the class of tree form. We classified tree form as “good,” “medium,” and

» &

“poor.” “Goog” means normal growth and “poor” means curved, branched in two, broken at the
top, deseased or other deficiencies. The classification results are as follows ; “good” 91% ;

“medium” 5% ; and “poor” 4%.
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20. Quality of trees :
We cut down and observed the interior of those trees which were damaged on the stem

bark, by tearing, in the second or third year of grazing. 90% of them had recovered with
brown colored marks as the only remains of the former damage, and only 10% suffered rot.

Therefore we can expect the normal make up of a grazing forest.



