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Plowing Performance in the Paddy Field
Spread with Rice Straw in Spring
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Park, Woo Pung - Kim, Soung Rai

Summary

This study was conducted to find out the effects of such parameters as specific draft

resistance, slip rate, and fuel consumption rate on plowing performance in paddy fields

spread with chopped rice straw. The plowing operation by an 8 P.S. power tiller was

carried out in 6 different fields having the soil moisture content of 27-36 percent in dry

basis in clay loam soil texture, and applying chopped rice straw of 10,20, 30 and 60cm in

length in the spring of 1982, The effects of soil hardness and moisture content on the

plowing performance were also investigated.

The results of the study are summarized as follows;

1.

The minimum draft during the plowing operation was 110kg in the 30cm rice straw
plot having the soil moisture content of 32 percent in dry basis.

The multiple regression equation of the specific draft(D) as a function of soil mois-
ture content(M) and cutting length of rice straw(L) was obtained as follows.
D=14. 1978-0.8565M+0. 0661LxM~-2, 9685L -0, 0133M2--1, 09312

In the 30cm rice straw plot with the soil moisture content of 32 percent in dry
basis, the minimum specific draft resistance and the rate of slip were 0, 35kg per
cm? and 16 percent respectively. The specific draft resistance varied sensitively in
accordance with the soil moisture content, and the slip rate of power tiller was
dependent upon the cutting length of rice straw rather than the soil moisture content.
The highest plowing performance was 5, 3 ares per hour at the soil moisture content
of 35 percent and soil hardness of 10kg per cm?. The relationship between the plow-
ing performance and the soil moisture content was obtained by a quadratic equation.
The minimum fuel consumption rate in the plowing operation was recorded 6, 5 liters
per 10 ares in 30cm chopped rice straw plot with the soil moisture content of 32

percent in dry basis.
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Fig. 1, Experimental power tiller and mea-
suring instruments arrangement.

3. ¥ & Kk

7t. BERER
KRR (

4 RSt fEkEe =9 19

s RR%E 8B B EHAEGG
Bl EsEA ROl @ E iR A ole TE K
JL& # 15 FErl,

Table 1. Specifications of the power tiller
and plow used in this study.

\ 4cy- o water
E Type cooling
Engine | Fuel kerosene
i 8/2000
Power| ‘ (ps/rpm)
tiller Radius of% Rubber wheel ‘
wheel 3 (m) J 0.20
Height of hitch (m) ‘ .50
Length of share (m) 0.22
Width of share (m) | 0.27
Plow Weight (kg) | 41.00
Plowing depth (m) | 0.14
'Plowmg width (m) | 0.25
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Fig. 2. Mecasuring device of tractive force,
slip and plowing depth. () Load
cell 2 Hitching part of power tiiler
3) Roller bearing @ Driving sproket
5 Indicating pen of plowing depth
g Contact roller with the plowing
depth (7: Hitching part of plow 'y
Paper holding roller § Main paper
roller.
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, Items of measurement J ‘ Instruments J

H EOild cell W'
|

! . .
| Strain writer ‘

[ Draft force

Plowing depth & | Plowing depth

revolution of driving |[—| and
wheel slip gauge

|

j Measuring fuel Fuel consumption

i consumption J ‘ gauge

r.p.m.measuring ’——} Tachometer

Fig. 3. Block diagram of the measuring
items and instruments.
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Table 2. Specifications of the measuring
instruments used in this study.

Load Modol LT-—-200KB
cell Capacity (kg) 200
Sensitivity(mv/v) 1.513
Strain Model { RPC—31A
writer Sensitivity{strain/cm) 500X 10-®

Paper speed(mm/s) } 1—50
'\

Model HT—2340
Tachometer | Range (rpm) i | 0—20, 000
, Accuracy (rpm) 1
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Table 3. Grain size distribution of the
experimental field.

Gravel(¢ )\ Sand( 5) \ Sllt(”’) ‘Clay(/)
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Fig. 4. Relationship between draft and soil
moisture content at different cutt-

ing length of rice straw.
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Table 4. Multiple regression equations of
the specific draft of the power
tiller as a function of soil moisture
content and cutting length of rice
straw.

Model Equation { R?

D=14.1978—0.8565M+ 10, 9974%x
0.0661LM—2.9685 L+
0.0133M?4-1. 107312

Quadratic

Exponential |D=0. 3801M—%-#8*1t7¢ 5 10, 0403N. S
L_O. Q488

Linear D=0.3956-4-7.8431 x 10-¢ |[0.0114N. S
M-—-0.0371L

Note ; D=specific draft of the power tiller
(kg/cm®)
L=cutting length of rice straw (m)
Me=so0il moisture content (2% ,db)
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Fig. 5. Response surface for specific draft
of power tiller as a function of soil
mojsture content and cutting length
of rice straw.
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Table 5. Multiple regression equations of
the slip of the power tiller as a
function of soil moisture content
and cutting length of rice straw.

Model Equation ‘ R?
Quadratic |S=14.207440.1940M— |0,5548%
2.5460LM+11.1727 |
L+0. 0062M?+96. 280]‘
L: ‘
Exponential |[S=65. 0373M—0- 407 ¢ 10, 0719N.S.
L—-D-OEE].
Linear S=24,7703—0.2141M— |0, 0249N.S.
0.1584L |

Note : S=slip of the power tiller(%)
L=cutting length of rice straw (m)
M=s0il moisture content (2%,d.b.)
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Fig. 6. Response surface for slip of the
power tiller as a function of soil
moisture content and cutting length
of rice straw.
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ormance and soil hardness.
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