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Most fields in highland areas are covered with rye or hairy vetch for conservation during a fallow. However,
using cover crops needs an effort to sow, and this makes top soil more vulnerable to loss due to surface
disturbances. The aims of this study were to develop an automatic seeding-regulator device using a low-price,
extensive-use GPS sensors and a DC motors and to evaluate a working efficiency of it after adaptation to
partial tillage machine for reducing seeding effort. The amount of runoff water and soil loss was evaluated
with partial tillage and simultaneous-seeding after harvesting soybean, in 17%slope lysimeters. In results, the
seeding amount with the machine speed was stable between 0.5~0.8 m s” of working sections. The automatic
control device of seeding-rate could be enough to solve the slip problems of power selecting supply system or
five four-wheel drive device. In partial tillage and simultaneous seeding, runoff water was 11.6% (1.8 m’ ha)
of the scatter-seeding control (15.5 m’ ha'l) and soil loss was 13.2% (7 kg ha'l) of the scatter-seeding control
(53 kg ha™). These results suggest that partial tillage and simultaneous-seeding methods are very effective in
decreasing work effort and soil loss of sloped land.
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Lysimeter catchment to collect runoff and soil loss with different covering methods.
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Fig. 1. Soil surface covered in initial stage of rye growth with the conventional seeding.
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Fig. 5. Seeding rates by tractor speed.
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Fig. 6. Surface cover of rye at 25 days after sowing. (a) Control is scattering seeds after field grading. (b) Simplified is scattering

seeds without field grading. (c) Strip till is sowing seeds in strip tills.
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Table 1. Soil surface coverage rate and gemmination of cover crops with the different sowing methods.

Germination number Covering rate
Treatments
Hairy vech Rye 25 days after sowing 50 days after sowing
No. m” No. m” % %
1Control 15 230 35 100
2Simplified 9 155 17 54
3Strip till 24 486 46 100

®Control is scattering seeds after field grading.
®Simplified is scattering seeds without field grading.
(C)Strip till is sowing seeds in strip tills.

Table 2. Rainfall erosion index El;y and rainfall during the growing period.

Year. month. day 2011. 10. 11~11. 22 2012. 4. 21 2012. 5. 14 2012. 5. 30 2012. 6. 11
Rainfall (mm) 724 435 18.6 14 345
Elx (MJ mm ha' hr') 62.3 35.0 11.1 14.8 263.1

Table 3. Soil surface covering percentage with the different covering methods.

Investigation time (year. month. day)

Treatments’
2011. 11. 22 2012. 4. 17 2012. 5. 10 2012. 6. 10
Control 17 0 25 87
T1 100 43 85 100
T2 80 55 100 100
T3 0 0 2 15

"Treatments were as follows: Control, without sowing of cove crops; T1, strip till only in seeding part; T2, sowing after field
grading; T3, plastic mulching remove after corn harvest.
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Control

Fig. 7. Lysimeter catchment to collect runoff and soil loss with the different covering methods. "Treatments were as follows:
Control, without sowing of cove crops; T 1, strip till only in seeding part; T 2, sowing after field grading; T 3, plastic mulching
remove after com harvest.

Table 4. The amount of runoff water with the different covering methods.

Runoff water (m’ ha™)

Treatments'
2011. 11722 2012. 4/21 2012. 5/14 2012. 5/30 2012. 6/11 Total(Index)
Control 11.1 0.2 2.1 39 23.8 41.1 (100)
T1 0.6 0.2 0.6 0.2 0.2 1.8 (4.4)
T2 3.6 0.3 2.1 3.1 6.4 15.5 (37.8)
T3 15.3 4.9 12.3 39.9 199.2 271.6 (465)

"Treatments were as follows: Control, without sowing of cove crops; T1, strip till only in seeding part; T2, sowing after field
grading; T3, plastic mulching remove after corn harvest.

Table 5. The amount of soil loss with the different covering methods.

Soil loss (kg ha™)

Treatments’
2011. 1122  2012. 4/17  2012. 4/21  2012. 5/14  2012. 5/30  2012. 6/11 Total (Index)
Control 19 45 0 12 8 88 172 (100)
T1 0 7 0 0 0 0 7 4.1)
T2 1 26 0 20 6 0 53 (30.1)
T3 15 520 3 122 268 3,789 4,717 (2,742)

"Treatments were as follows: Control, without sowing of cove crops; T1, strip till only in seeding part; T2, sowing after field
grading; T3, plastic mulching remove after corn harvest.
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