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Summary

STUDIES ON PLANNING OF FARM MECHANIZATION

Takashi WATANABE

1. While, following World War 11, farm mechanization has progressed rapidly in Japan, “the
process of the development has been partial without proper projects and suggestions by responsible
organizations.  With the introduction of large tractors and their implements and with great
amount of investment for the mechanization, it was recognized that cooperative projects between
agricultural engincers and various administrative organizations should he established to develop the
true farm mechanization in Japan.

For this reason, the author’s endeavor has been devoted to the studies on the planning of
farm mechanization.

2. As the management and economic aspects of the machine application are of great impor-
tance for the farm mechanization, the author carried out cost analysis for various farm machines,
by means of calculations and “nomogram”. It was found that the “nomogram” was very
convenient 1o determine field working procedure, annual usage (hour per vear) and fixed costs of
farm implements.

3. The results obtained by the cost analysis mentioned above are as follows :

(n) Farm implements may be divided into three groups according to the operating efficiency,
their costs, and the ownership.

The first group of implements is suited to joint ownership and their operating efficiency
{actes per hour) is inflluenced by the capacity of tractor power. The second group is suited to
individual ownership, and their efficiency is not influenced by the tractor power. The third
group, though it costs more and is more effective, is suited for large farm acreage under the
auspices of cooperative organizations.

(b) Cost curves for farm implements were drawn to show the relation between caleulated
costs and losses at the harvesting procedure. From these curves it was seen that even one
percent of loss reduces critical capacity of the implements (this means the minimum acreage
covered by an implement with reasonable margin), especially reduces it at the paddy field farming.
Therefore, the need for operating precision of the implements cannot bhe overemphasized.

() Higher charge for labor has less influence on the mechanized farming than on the con-
ventional hand labor or animal power farming, because the requisite for hand luhor ean be
minimized by the use of machines.

(d) Critical capacity of farm implements is larger for expensive crops than for inexpensive
crops. Therefore, the grower of expensive crops should carefully expand his farm lands,
considering economical management.

(e} Assuming the annual use as same, operating costs per unit acreage for specially high

priced and more efficient implements are not influenced by the rated width but by other factors
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such as transportation on the narrow and uneven farm roads or operating management.

4, It is very important that farm mechanization must be done throughout the farm jobs,
namely from seedbed preparation to harvesting job. TFor this reason, the author presented some
criteria of farm mechanizing systems for various crops, adding discussion from the engineering
standpoint.  These criteria are based on the reported data of the investigations which have been
made by the author.

5. Planning procedure of the farm mechanization should be undertaken with knowledge of
suitable timing of farm operations, studying climate, ficld conditions, and performance of imple-
ments for various crops. Repeating and modifying these studies, the mechanizing plan might be
represented in a blue print.

6. From the results of a survey, it is estimated that the most suitable size of an ordinary
crop ficld for mechanization is 1.5~2.0 ha. The suitable size of rice paddy fields should be
discussed on field unit and operation unit (operation unit land consists of several field units).
Farm operation should be conducted on the operation unit and the field unit should be determined
by field conditions.

7. It is concluded that even if much time and labor would be needed, planning of the farm
mechanizing projects is essential for cither farmers or administrative organizations to practice the
following actual mechanization smoothly.  And, this is the rcason why the author has presented
this paper.





