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nH kW 8 253 14 45 268 189 71
12 285 135 a7 304 217 71
HOO  KMEDOr O IEIRR & K UL AN
M s 2 i " » ¥ 3 % n » *
# Wi Wk OB | @om v Z|8E W % Y
* * * * * *
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Studies on the management of permanent pastures
in Konsen district in HOKKAIDO

by
Toshiaki HIRASHIMA

Summary

Konsen district in the eastern Hokkaido is characterized by cool and humid summer, cold winter,
and infertile nature of the volcanic ash soils. Recently, dairy farming has been developing rapidly in
this district, and many public stock farms were established to keep the successive calves, which were
collected from individual dairy farmers who can not afford to maintain them in their own pasture with
limited area.

Permanent pastures on the public stock farms are intreduced in Hokkaido only recently, and it is
needed to establish the method of management for such permanent pastures under the environmental
conditions mentioned above, at low cost and with limited number of labors.

Productivity of pastures in this district has a tendency to decrease year after year, due, mainly,
to insufficient nitrogen supply of the soil and to winterkilling of herbages.

In order to maintain a high productivity of pastures, it is necessary to establish and maintain a
proper ratio between grasses and legumes (legume ratio) in a mixed pasture. To maintain the pro-
ductivity of a mixed pasture at high levels, it is necessary (a) to maintain a proper legume ratio, and
(b) to protect productive grasses from the winterkilling during cold winter.

Following points were investigated in these studies.

(1) How to keep a proper legume ratio.

(2) The influence of management in autumn on winterkilling of herbage.

(3) Time and frequency of fertilizer application to have high and uniform production throughout
the year with minimum labor.

4) Apnlication of the experimental results obtained from cutting tests to the grazing condition.

The results obtained from above menticned studies were summerized as follows :

I Managements to keep a proper legume ratio in mixed pastures.

1) The role of white clover ( Trifolitom repense L.) to supply nitrogen to grasses.

Grasses were more productive when they grow mixed with clover than grow alone, if nitrogen
level in the soil was low (0~3kg N/10a/year). Ladino clover (ladino type) was higher in yield and was
suppressed more strongly by nitrogen fertilization than white clover (common type).

Without nitrogen supply, redtop (Agrostis alba 1..) accompanied with various white clovers was
higher in nitrogen content and nitrogen vield than redtop alone, because a part of nitrogen fixed by
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clovers was transfered to redtop in the mixture. The amount of transfered nitrogen ranged from 1.6
to 3.9kg N/10a/year in the third year after establishment of mixtures depending upon varieties or
species of clovers. This amount was closely related to the amount of available nitrogen in the soil
which is enriched by clovers.

2)  Influence of temperature and light intensity on the legume ratio.

Optimum temperature for growth was 15~20°C in timothy (Phleum pratense L.) and 20~25°C in
ladino clover. Accordingly, the legume ratio of the mixture of these two species decreased at15~
20°C and increased at above 20°C.

Under low light intensity conditions, the growth of ladino clover decreased more remarkably than
that of timothy, and the legume ratio decreased especially at 15~20°C.

The influence of temperature and light intensity on the legume ratio become larger with frequent
cuttings of herbages, because the weights of stubbles and roots were decreased more significantly by
cuttings under a conditions of higher temperatures or lower light intensities. Thus, it can be ex-
pected that the legume ratio is lower in this district than other areas, because of low temperature and

insufficient sunshine.
3) Influence of cuttings on herbage yield and the legume ratio.

Herbage vield and composition in mixture was influenced by frequency of cuttings, due to dif-
ferences in the ability of regrowth among species of herbages. The regrowth was most vigorous in
orchardgrass (Dactylis glomerata L), and the next in timothy and Kentucky bluegrass (Poa pralensis
L.). Ladino clover mixed with various grass was suppressed, and the legume ratio was lower in the
order of the regrowth vigor of grass species in the mixture.

When the interval of cuttings is long enough for regrowth, the weight of stubbles and roots
increases, regrowth becomes vigorous, and anual yield of herbage is high. With a cutting interval of
20~30 days ladino clover can recover sufficiently and the legume ratio is maintained at a constant
level through-out the year.

The legume ratio can be kept at a proper level if stocking is made at the stage of herbages at 30
cm height. Light stocking decreased the legume ratio by selective clover-grazing by animals.

For the maintenance of proper legume ratio, it is necessary to suppress vigorous species and to
encourage weak species by regulating the frequency of stocking and nitrogen application.

4) Influence of P, K, Ca and Mg application on herbage vield and the legume ratio.

Phosphorus application at about 20 kg P,0s/10a at the stage of establishment is desirable to
maintain sufficient herbage vields and a proper legume ratio in mixture. Fused magnesium phos-
phate is more effective than super-phosphate. When phosphorous application is insufficient or when

supper-phosphate is applied at estabilshment of a pasture, top dressing of phosphate in spring ac-
celerates the rooting of stolons of clovers into the soil and increases the legume ratio.

Potassium application increases the legume ratio at low nitrogen levels, wheras at high nitrogen
levels the growth of grasses is accelerated.

Calcium and magnesium application caused an acceleration of rooting of stolons and an increase
of the legume ratio under conditions of low nitrogen and high potassium levels. The effects of top
dressing of calcium carbonate on herbage yield and the legume ratio were rather small. Therefore,
the influence of top dressing on the legume ratio is most prominent in nitrogen, followed by potassium,
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phosphorus, magnesium and calicium, in this order.

Effect of application of fertilizers, especially of potassium, is less prominent in pasture on which
grazing is made than those on which cutting is made, because the plant nutrients are returned to
pastures as dung and urine of grazing animals. Therefore, the level of potassium application to keep
a proper legume ratio should be decreased under grazing condition.

II Managements of autumn saved pasture and its influence on winterkilling of herbages.

1) Influence of cutting in autumn on the regrowth of herbages in the following spring.

Autumn saved pastures in this district can be prepared from pastures consisted of timothy or
Kentucky bluegrass starting from late August and from pastures consisted of orchardgrass, meadow
fescue (Festuca pratensis Huds.) or ladino clover starting from early September. Nutritional value for
animals of herbages decreases gradually in late autumn.

The growth of herbages in the following spring is weaker when the final cutting is made during
the period from late September to early October than when it is made earlier or later, paticularlly in
the cases of pastures of orchardgrass, meadow fescue and ladino clover. If pastures are cut during the
period from late September to early October, the content of reserved carbohydrates in storage organs
of herbage plants decreases after cutting, because the temperature during this period is high enough
for the regrowth of herbages and the reserved carbohydrates in the plants are used, and the content of
carbohydrates does not recover before winter. On the other hand, when the cutting is made on early
November, the amount of reserved carbohydrates becomes large, and the decrease after cutting is
small because the regrowth is limited due to low temperatures.

When mixtures of grasses and legumes are used at early October, (a) the winterkilling of or-
chardgrass and meadow fescue in the mixture is more serious, (b) the yield in’the following spring is
low, (c) the proportion of Kentucky bluegrass or ladino clover increases because they can propagate by
rhizomes or stolons, and (d) other weeds invade into the pasture. However, such phenomena are not
so prominent in pastures used at early November.

These results obtained under the cutting condition are applicable to the grazing condition.

2) Fertilizer application to autumn saved pasture.

Fertilizer application to pastures in late August generally increases the yield of herbages in
autumn.

Nitrogen application increases the vield, tiller number, weight of storage organs, amount of re-
served carbohydrates in late autumn, and also regrowth in the following spring. However, nitrogen
application at higher levels than a critical makes the herbages more susceptible to winterkilling, and
the grasses higher in NOy-N content which is dangerous to animals. Optimum level of nitrogen
application in late August to autumn saved pastures is 4—6 kg N/10a.

Potasium application increases the yields of clover and some grasses, and also the content of
fructosan in storage organs, by which the resistance to winterkilling is increased. Optimum level of
potassium application to autumn saved pastures is 8~10 kg K,0/10a.

Phosphorus application te autumn saved pasture caused only a slight increase of the yield of
clover and some grasses.

3) Cold resistance of herbages.
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The first frost comes usually in early October in this district. The damage caused by frosts is
most serious when herbages is subjected to frost 3~7 days after cutting.

Cold resistance of herbages increases with the season in late autumn and early winter and
becomes high in December. In this season many herbages can resist 1o —25°C except for meadow
fescue and some clovers. In February, however, most of herbages become more susceptible to cold
damage, and are injured by temperatures below —15°C. In this district, the air temperature becomes
extremely low in winter, and the depth of snow on the ground is shallow. Thus, low temperature is
one of the important causes of winterkiling. When the leaves and stems of herbages grow suf-
ficiently before winter and stubbles are covered with them, the degree of frost injury becomes less,
because stubbles and roots are protected from the low temperature during winter by leaves and stems.

In the spring, diurnal fluctuations of the temperature near the soil surface is large. It is above 0°C
during day-time and below 0°C at night. However, the low temperature at night does not cause
serious adverse effects on the regrowth of herbages and absorption of nutrient elements.

111 Labor-saving managements for fertilizer application.

1) Effects of fertilizer application after the final utilization in autumn,

Nitrogen and potassium applied in early autumn encourage the growth of stubbles, and increase
the number of tillers and the weight of the storage organs. Namely, their effects were similar with
application to auturmn saved pastures mentioned above. On the other hand, these applied in
November remain at least partly, in the soil due to almost no growth of herbages when fertilizers are
applied and are absorbed by the herbages in the following spring. Consequently, fertilizer application
in late autumn is more effective for the regrowth during May than that in early spring.

2) Effects of time and frequency of fertilizer application.

If fertilizer application is to be made only once a year, the application in May or June is the best
to obtain the maximum annual production. However, with this method the production is very high in
spring and decreases rapidly with season. The application in July or August comes an increase of
production in summer and the seasonal pattern of production, which is important for grazing animals,
is improved, although the annual productivity is not the best due to the suppression of spring flush.

If fertilizer application can be made twice a year, applications in July and Octover are the best to
have a high annual production with a relatively uniform seasonal production pattern. Furthermore,
with this method the legume ratio in mixtures can be kept at a almost constant level by the en-
couragement of clovers in spring and the suppression of clovers in summer.

It can be concluded from above mentioned experimental results that, for the maintenance of
productivity of permanent pasture, the legume ratio in mixture should be kept at about 30~509% by
manipulating the methods of utilization of pastures and of fertilizer application. For this nurpose, the
growth habits of herbages and climatic condition in this district, such as low temperature and insuf-
ficient sunshine, should be taken into consideration. Management in autumn to prolong the grazing
period should be made to favor the regrowth of herbages in the following spring, because winterkilling
is a serious problem due to low air temperature with a limited snow cover on the ground in winter.





