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SUMMARY

In order to save labor and cost, direct seeding has been considered as
an important alternative to the machine transplanting in rice cultivation.
But, conventional direct seeding has many problems such as lodging,
unstable seedling, difficulty of field management, seed loss by birds and
rats, seed shifting and concentration by irrigation, and over seeding.
Conventional drilling on dry paddy should be turned to precision planting
for stabilizing plant growth, and improving productivity. Precision planting
on dry paddy means the accurate, even-spaced in row placement of rice
seeds at uniform depths of 3 - 4cm. But the most seeders commonly used
for direct seeding on dry paddy drill seeds at irregular depths of 1 - 4cm.
Precision planting enables uniform, rapid, and complete germination and
establishment of seeds required by present-day highly mechanized plant
cultivation systems.

Therefore, this project were designed to develope a precision depth
control planter which enables the accurate, even-spaced in row placement
of rice seeds at uniform depths of 3 - 4cm on dry paddy. Design,
construction and performance evaluation of the precision planter were

carried out. The results of this project are summarized as follows;

1. The tractor rear-mounted type &8-rows precision planter which
performs seeding in addition to fertilizing, ditching, rotary tilling works on
dry paddy was developed. Main components of the seeder were ditcher and
leveller, rotary tiller, powered roller type furrow opener, seeding device,
powered roller type furrow covering and firming device, hydraulic unit,

seeding speed control system, power transmission system, hitch and frame.

2. To maintain seeding depths of 3 - 4cm, roller type furrow opener with

A shape section rings welded on cylinder was developed and was rotated



faster than working velocity to maintain 4cm of furrow depth. And roller
type furrow covering and firming device with semi—circle plates welded
spirally on cylinder was developed and was rotated to break soil and cover

seeds properly.

3. To maintain accurate and even-spaced hill seeding, diameter of the
conventional roller type seed metering device was increased, seed
discharging lid operated by cam mechanism was located at the end of seed
discharging unit, and seeding speed was controlled proportional to working

speed by seeding speed control system.

4. The planter showed good hill seeding performance up to seeding
velocity of 0.5m/s in field tests. And field capacity of the seeder was about
0.28 ha/hour.

5. Ditching, furrow opening, and seed covering and firming performances

were good and seeding depths of 2 — 4cm could be maintained.

6. When setting hill interval was 1bcm, planting accuracies and planting
precisions at up to seeding velocity of 0.5m/s were within 13.6%, and
31.29%, respectively. Those mean variations of average hill interval were
within 2cm, and 90% of seeds in a hill were seeded within 4.7cm,
respectively. Error ratios between setting hill interval and measured
average hill interval were shown within 8.0% and therefore seeding speed

was controlled well.

7. Labor requirement from seed preparation to seeding work by the
planter was 0.72 hour/10a which was by 25% cutoff comparing with that
by the conventional 8-rows drill seeder. But machinery cost of the seeder
was 15,873 won/10a which was by 5% higher than that of the conventional

8-rows drill seeder.
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