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1.0il tank 8.Directional control valve for
2.0il1 filter cultivator to stretch out or draw back
3.10.5 HP diesel engine 9.Left cylinder for cultivator
4.0il pump to lift up or low down
5.0i] pressure gage 10.Right cylinder for cultivator
6.Relieve valve to lift up or low down
7.Directional control valve for 11.Cylinder for cultivator to
cultivator to lift up or low down stretch out or draw back
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Fig. 1. Circuit of hydraulic oil pressure system for cultivator to move.
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1 - Body 2 - Horizontal shift assembly

3 - Cultivator assembly 4 - Tertilizer device assembly
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Fig.2. Structure of fertilizing cultivator.
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Fig.3. Frame of fertilizer device removed from the body of fertilizing-

cultivator.
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Fig.4. Operation of cultivating-fertilization under the trees.
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Table 1. Specifications of fertilizing cultivator

Specification

[tem Title or
function
Max. output (hp/rpm) 10.5/2200
Engine
details Cooling system Vater-cooled with
radiator
Platform LXWXH (mm) 285012501320
Forward-6 stages
Velocity
Transmission Reverse-2 stages
details
Main brakes Mechanical internal
expanding brakes
Parking (hand) brakes Mechanical brake
Max. speed (km/h) 15
Performance Plowing speed (km/h) 0.8~1.0
details
Plowing width (cm) 52
Max. fertilizer tank 160
capacity (kg)
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Table 2. Difference of plowing depth owing to soil hardness

Soil hardness (kg/cm®)

1~3 3~10 10~20
Depth of
plowing 12~10 10~7 7~3
(cm)
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Table 3. Height of weed and its residue after plowing

Height of weed (cm)
< 10 10~15 15~30 > 30
Residue < 10 < 20 < 30 < 50
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Table 4. Performance of fertilizer device

Specification
[tem Title or
function
Power source Gage wheel drive
Transmission
unit Transmission type RS50 chain
Gage wheel (mm) $ 300 iron wheel
Model Rotary disc
Fertilization Spread type Band spread
unit
Tank capacity (kg) 160
Max.spread capacity (g/m) 133
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Table 5. Efficiency comparison between mechanical operation and manual work

Operation of ferti- Operation of plowing- Spread
Method lization under the fertilization under the capacity
trees (hr/ha) trees (hr/ha) (kg/ha)
Mechanical 2.5 7.3 924
operation
Manual 2.7 — 840
work
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Table 6. Plowing capacity of fertilizing-cultivator for sugar apple orchard

Soil Spacing between Plowing Turning Plowing under Plow for

Location classi- and within rows speed time the canopy all areas
fication (m) (km/hr)  (sec) (hr/ha) (hr/ha)
Schist

Pei-Nan  Alluvial 4X4 0.8 44 5.7 11.5
soil

Pan Chiu Colluvial

Branch soil 4.5X4 0.8 39 4.6 12.0

Station

Tung-Ho  Black soil 4 X4 0.8 48 6.1

Mean 0.8 44 5.5 11.8
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Table 7. Analysis for the various charges and the total cost per hectare

[tems Unit Number Remark
New cost NTS 180,000
Salvage value NTS$ 18,000 10 percent of new cost
Plowing area Ha/time 10 Plowing one hectare/time

10 times/year
1.0 X10 =10 (hectares/year)

Obsolete life Year 7
Depreciation NT$/ha/t ime 2,314 (180,000-18,000)/(10X7)
Interest NT$/ha/t ime 545 0.055X[(180,000+18,000)/2]/10
Repair NT$/ha/t ime 258 (180,000<1096)/(10X7)
Fuel NT$/ha/t ime 177 11.4 (dollar/liter)Xx13.5 (liters)
+ lubricant cost (15% of fuel cost)
Labor NT$/ha/time 1,080 1,200 (NT$/day/8 hours)
X7.2(hour/ha)
Total cost 4,374 NT$/ha/t ime
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Table 8. Analysis of different operative areas

for the fertilizing cultivator

Managing Operative cost Descened rate
area of cost
(ha) (NT$/time/ha) (%)
1 4,374 100
3 2,296 -47.5
5 1,881 -57.0
10 1,569 -64.1
= 2
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Studies on the Fertilizing Cultivator for Orchard

Te-Chou Tseng and Yung-shun Lin'

Abstract

A cultivator mounted with three-point hitch was equipped on the rear of
fertilizing cultivator used for sugar apple orchard. By operating the hydraulic
0oil pressure control system , the cultivator might be moved horizatally to
one side about 60 cm or under the trees canopy when it was used. The fertilizer
applicator was fixed to a frame which was mounted on the machine. It could load
160 kg fertilizer each time, and the fertilizer could be mixed with soil plowed
by cultivator. The frame might be removed from the machine so that it could do
other works. The speed of the plowing was 0.8-1.0 km/hr and the plowing depth
reached 7~10 cm and the operation on simultaneous plowing-and-fertilizing only
took 7.3 hours per hectare. From the analysis of different areas operated with
the fertilizing cultivator, we could know that farmer got better ecomonic
efficiency if he managed more 3 hectares, and he could saved 64% investment of

fixed cost per unit area when he operated more than 10 hectars.

Key wards: Orchard, Sugar apple, Fertilizer device, Cultivator.

"Assistant and Assistant Engineer of Taitung DAIS .



