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Rep. Hokkaido Prefect. Agric. Exp. Stn. No.48 1984,

Studies on the management of orchardgrass sward
in Tenpoku district ( Northern Hokkaido )

by

Nobumitsu SAKAMOTO

Summary

Tenpoku district is located in the nothern part of Hokkaido.The climate is characterized by a cool
summer and a winter of heavy snow. Orchardgrass is the most common grass in this dintrict because of its
high reproductivity and persistince. The present studies deal with management of orchardgrass sward in
Tenpoku destrict.

The summary of results obtained is as follows :

I Effect of time of cutting ( in autumn ) on the yield ( in the following spring ) :

The yield in the following spring is lower , if cutting done in early October , than if it is done earlier or
later. This is becase , when cutting is done during this period , the carbohydrate content in stubble is
decreased due to interruption of photosynthesis. When cutting is done in early Octover , the vield at the first
cutting is low because regrowth in spring is retarded and the number of tillers which produce heads are
decreased .

For these reasons early October is considered to be the critical period for the survival of orchardgrass
during wintering in Tenpoku district.

In general , the critical period might found by counting backwards 30 days (an accumulativetotal of
270°C as the sum of dalily temperatures ) from the date when the grass stops growing due to low temperar-

ature (mean temp. 5°C ) in late autumn.

IT  Effects of time of fertilizer application in late autumn :

Time of fertilizer application can be divided into three categories i.e. application during the periods : (a)
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early (middle September-early October ), (b) wmiddle (middle October-early November ), and (c) latter
(early-late November ).

When the early application is made , orchardgrass has a long enough period in which to abstorb the
nutrients of the applied fertilizer and also to produce the dry matter of storage organs such as stubble and
roots , in autumn. Growth in the following spring becomes more active, and the dry matter yield at the full
heading stage ( middle June ) is higher. However, the amount of available nitrogen in the soil is frequently
insufficent in spring , because a large proportion of fertilizer nitrogen applied in early autumn in absorbed
by plants in autumn and the rest is lost from the soil due to leaching . Consequently an application of nitrogen
fertilizer in early spring is effective for the yield at 1st cutting.

When the middle application is made , the plants absorb fertilizer nitrogen , but the weight of storage
organs does not increase and the content of available carbohydrate in the stubble decreases. Moreover, when
both cutting and fertilizer application are done during this period, the available carbohydrate content
decreases remakably due to regrowth in autumn and growth in the following spring is extremely poor.

When the /latter application is made, the applied nitrogen is not absorbed by plants due to the low

temperature, and its effects depend upon the amount of it which remains in the soil until the following spring.

Il Interactions between nitrogen applications in autumn and spring :

If fertilizer nitrogen ( 10-40 kg/ha ) is applied immediately after cutting ( which must be done before the
critical period ) and then fertilizer nitrogen ( 20-80 kg/ha ) is applied again in the next spring (middle April ),
the following occurs :

Tiller number increases , the nitrogen concentration in the stubble increases and the carbohydrate
content slightly decreases until wintering. The growth rate from sprouting time until the vegetative stage in
the next spring , is dependent opon the amount of nitrogen applied in autumn. The growth rate during
internode elongation is dependent upon the amount of nitrogen applied in spring . The vast majiority of dry
matter (at the full heading stage ) is composed of tillers which have elongated internodes . For this reason,
the effect (upon the yield at the 1st cutting ) of nitrogen applied in (a) autumn and (b) spring . is seen in the

increase of (a) the number of tillers and (b) the weight of each tiller, respectively.

IV Relationship between number of heading tillers at 1st cutting and regrowth after lst cutting :

The present experiment deals with the relationship between number of tillers and the 2nd growth on the
orchardgrass sward which had been treated with final cutting and nitrogen application in the late privious
autumn and in early spring.

The yield at 1st cutting is positively correlated with the number of headed tillers. When a headed tiller
is cut , it does not regrow due to lost a growing point . Therfore, it can be anticipated that a high yield from
the 1st cutting results in a low yield from the 2nd cutting.

However . in actual fact, the regrowth rate after the 1st cutting is not correlated with the number of

headed tillers at 1st cutting, but is proportional to the nitrogen content in the stubble.
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Therefore it can be concluded that an increase in the number of headed tillers which results in a high

yield from the 1st cutting does not necessarily produce any adverse effect upon regrowth.

V  Efects of fertilizer nitrogen application method :

A 3-year experiment was conducted .In this experiment , orchardgrass sward was cut three times a year ,
and the following fore different treatments (in which 150 kg/ha/year was split into several amounts ) were
applied during different seasons.

Treatment 1 : All N. was applied before sprouting in early spring.

Treatment 2 : 75 Kg and 50 and 25 Kg of N. were applied : beftre sprouting, after the 1st cutting ( middle
June ), and after the 2nd cutting (early August ), respectively (i.e. conventional method ).

Treatment 3 : 50 kg, 50 kg , 25 kg and 25 Kg of N. were applied : before sprouting , after the 1st , after
the 2nd, and after the 3rd cutting (late September ), respectively.

Treatment 4 : 25 kg , 50 kg, 75 kg of N. were applied : before sprounting , after the 1st and after the 2nd
cutting , respectively .

In the first year , initial growth began under the same conditions of sprouting, irrespective of the
treatments . The growth rate during the subsequent stages , until the 1st cutting, was proportional to the
amount of nitrogen applied in early spring. The yields and the number of tillers of second growth were
similar for Treatments 2, 3 and 4, because these three treatments received an equal amount of nitrogen after
the 1st cutting . The yield from the 3rd cutting was proportional to the amount of nitrogen which had been
applied after the 2nd cutting. The weight and the number of tillers decreased under Treatment 1 because of
a nutrient deficiency . On the other hand , under Treatment 3, tillering was active due to nitrogen application
after the 3rd cutting i.e. the physiological conditions and yield components at sprouting time were differnt
for the 2nd and 3rd years as compared to the first year.

Therefore , under treatments 3 and 4 , in the 2nd or 3rd year of the experiment the yield from the 1st
cutting was remarkably higher than it had been in the first year.

Consequently , in the first year , no distinctive difference in the annual yield was observed between the
treatments. However, in the subsequent two years , Treatments 3 and 4 gave rise to a larger annual yield than

did the other treatments.
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