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Summary

Development of Rotary Cultivator-Seeder (Part 2)

— Performance of Partial Tillage Type Rotary Cultivator-Seeder —

Takashi GOTOH, Kiyonobu FUJII,
Toshio YAMAUCHI and Sumiyuki FUJIOKA

In order to improve work efficiency by reducing power requirements and
improving soil pulverization,a partial tillage type rotary cultivator-seeder
was designed and tested.

The machine which was developed comprises a rotarycultivator,fertilizer
applicators and seeders. The partial tillage type rotary cultivatbr culti-
vates to a width of 25cm and a depth of 12-l4cm along the seed row, and to a
width of 30cm and a depth of 3-5cm between the seed row (Fig.4). The culti-
vator is a 'reverse rotating rotary cultivator with rake-type clod filtering
screens', which enables it to make fine seedbeds because the clod filtering
screen can shift finer clods to the soil surface layer. To improve crop
growth, it can place fertilizers either mixed with soil in the seed row, or
banded by the seed row (Fig.22). In the case of banded fertilization, the
furrow opening for fertilizing and sowing is made by adopting either of the
two different methods,i.e.: a separate single-disk type or a unified single-
disk type (Fig.9).

Performance tests were carried out for comparison with an ordinary
rotary cultivator (reverse rotating type and forward rotating type) mainly
in a dry silty clay field, which had been converted from a paddy field the
previous year. Results of the performance tests were as follows:

1) When the water contents of the soil approached the 'plastic limit',
the power requirement of the partial tillage type rotary cultivator was 40—
45% lower than that of the reverse rotating ordinary rotary cultivator (Fig.
26) .

2) Soil pulverization of the surface layer in the partial tillage type
was better than in the reverse rotating ordinary type because the number of
rotary blades was doubled in the partial tillage type (Figs.18,19).

3) Due to the low power requirement and good soil pelverization per-

formance, it is presumed that the work efficiency of the partial tillage
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type machine is 20-30% higher than that of the reverse rotating ordinary
rotary cultivator (Table 8).

4) The unified single-disk type furrow opener for fertilizing and sow-
ing tended to adversely affect the germination of corn, because the fertili-
zer often contacted the seeds (Fig.30).

5) The growth of corn tended to be better by using partial rotary til-
lage than by using ordinary rotary tillage, and by using banded fertilizing
rather than mixed fertilizing (Table 10). In the mixed fertilizing plots
the yield of corn was about the same between partial rotary tillage and
ordinary rotary tillage, but in the banded fertilizing plots the yield of
corn by partial rotary tillage was a little lower (Table 11).

6) In the dry field converted from a paddy field, weed was satisfacto-
rily controlled by spraying a herbicide once after sowing. In the pasture,
the regrowth of grass by partial rotary tillage was not so different from
ordinary rotary tillage. |

On the basis of the performance tests, it is concluded that the de-
veloped machine can be of practical use as an implement for a . 22-25kW
tractor. However, it is considered that further studies, such as how the
partial tillage influences crop growth, are required.

Tech. Rep. Inst. of Agric. Mach. 23: 1 - 34 (1989)
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Summary

Development of a Rotary Tilling Type Pasture Renovator (Part 2)

Nobuki YAMANA, Tomohiro TAKIGAWA,
Kazutomo OKUI and Michio IRIE

In order to reduce the propulsion of a down~cut rotary tilling type
pasture renovator which was developed by the authors, various kinds of
coulters were attached to the front of the tilling device. They were set in
the direction of the tilling ditches of the renovator. The effect of the
coulters was investigated concerning the propulsion of the implement and the
power required of the tractor's PTO shaft at experimental meadows of the
Institute of Agricultural Machinery (1983-1985). The coulters used in this

study were:
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A: knife coulters (two), 1l6émm in thickness; B: notched disc coulters
(two), 350mm in diameter; wavy disc coulters(six), 400mm in diameter; and a
combination of A and B (two pairs).

The results were summarised as follows:

1) When the test machine was operated without the coulters, propulsion in-
creased proportionate to the PTO shaft torque, and it was thought that the
force of propulsion under usual operating conditions would be above 2kN,

2) Propulsion increased gradually according to the tilling depth of the
rotary blades when the machine was lowered slowly, but considerably exceeded
the value of usual work in the case of rapid lowering.

3) The knife coulters were most effective among the examined coulters for
power and propulsion reduction. ;

(1) The power required by the test machine (named PR-1) with knife

coulters was vreduced by 20-307 compared with operation without a

coulter.

(2) Propulsion was minus value until the working velocity reached 1.2

m/s.

However, some stumps of grass and a variety of litter were accumulated
ahead of the coulters.

4) The use of a combination of knife coulters and notched disc coulters made
smooth work possible; and the reduction of the power required and the pro-
pulsion was nearly equal to that for the case of knife coulters only.

5) Though the effect of coulters has become clear as a results of these
experiments, these data are restricted due to limited conditions. It is
necessary to accumulate more data by further study under various grassland

conditions.

Tech. Rep. Inst. of Agric. Mach. 23: 35- 46(1989)
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Table 3 Application rate and swath width by type OM—20
YA | v o vBIEEY | HOEdER | £BED | E6R Y
(mm) (kg/min) %) (m)
A Ad AV:b e 31 17.3 33.6 1.6
75 R HEIE 50 35.3 38.7 3.2
65 46,3 29.7 2.8
85 61.0 16.4 2.8
IR A 65 6.6 50.6 -
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130 23.2 92.0 3.0
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Fig. 9 Distvibution pattern with Type OM—20
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Fig. 10 Planting pattern in test field
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Table 4 Material used in the field
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Table 5 Conditions of the field test
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Table 6 Time required for each opera-
tion in the field test
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Fig. 11 Fied model for estimation of rate of work
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®T OM—20 HOfEEEROHA
Table 7 Estimated rate of work of type

OM~— 20
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Table 8 Uniformity of application
under the dwarfed-apple trees
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Summary
Development of an Orchard Spreader for Application of Organic Matter

Tsukasa NAGAKI, Mikio OGAWA

Fruit growing requires the application of a large amount of organic
matter under the tree crown for good production. But it is difficult for
conventional manure spreaders presently on the market to carry out such
application efficiently. For this reason, it is wusual in Japan that the
organic matter is hauled into the orchard by a transport vehicle and is
applied manually.

The purpose of this study was to develop an orchard spreader which
could be used effectively for the application of many kinds of organic
matter under the tree crown. This study was carried out between 1983 and
1986. Type OM-10 (Fig.l) was developed on a trial bases in 1983, and after
repeated tests on it, Type OM-20 (Fig.2) was designed in 1985. Based on the
results of laboratory and field tests, it was concluded that Typ~e 0M-20
could be adopted for practical use in orchards.

Type OM~20 is a semi-mounted spreader, which is attached to a three-
point hitch through a unique quick-attaching coupler. The spreader has a
capacity of 0.45m®, and the materials are discharged perpendicular to the
line of travel. The distribution rotor which has four thrower blades is
located at a lower position to provide an even distribution under the tree
for a wide range of materials. This rotor and the floor conveyor are driven
by the hydraulic system of the tractor. The outlet for the materials is
equipped with an adjustable endgate to control the application rate. This
endgate helps to prevent the loss of materials during transport.

Performance tests on Type OM-20 were carried out, and the following
results were obtained:

(1) When a 23kW four-wheel drive tractor with a front-end loader was used,
it was possible for this spreader to load 240kg of material.

(2) In tests on the steady state of the application rate and the distri-
bution pattern, four different organic matters and a granular fertilizer
were used. The variations in the application rate for the tested materials
were acceptable for practical use. The distribution pattern depended on the

type of material, and the swath width was in the range of 1.6 to 5.0m. The
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patterns for each material used in the tests are shown in Fig.9.

(3) The field test was carried out in a dwarfed-apple orchard. The time
required for one application, including the time for loading the material
and hauling it for 220 meters, was 12 minutes, being the average value of
ten measurements. Assuming that the material is near the orchard, the esti-
mated rate of work for Type OM-20 is 47 min/10a.

(4) In the field test, the uniformity of distribution was evaluated by catch-
ing samples of material on the boards (90cm X 90cm), which were laid under
the trees parallel to the direction of travel. Nine samples were weighed,
and the coefficient of variation was 31%.

(5) In the case of applying a fibrous material which was not rotten, it was
necessary to loosen the material before application.

Tech. Rep. Inst. of Agric. Mach. 23: 47-60 (1989)
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