Tikrit Journal for Agricultural Sciences (2019) 19 (1):126-141
https://doi.org/10.25130/tjas.19.1.14

™
~ Gt J
Lsta (= WU O = =5 TTAS
ISSN:1813-1646 L
Tikrit Journal for Agricultural Sciences Tikerit Journal for

Agricultural
Journal Homepage: http://tujas.tu.edu.iq Sciences

Comparison Between Local Manufactured Panel Ridge
Adil A. Abdullah * and Conventional Disc Ridge Throughout Investigating
Their Effects on Power-Use-Efficiency, Draft Force and

Mohammed S. Abdul Actual Field Productivity

Rahman

ABSTRACT
Field experiment was conducted to investigate the comparison
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Univ. of Mosul. between two types of ridge (panel and disc) using two spaces between the
operational parts (90 and 110 cm) at two speeds (4 and 2.6 km/hr). First
KEY WORDS: stage from this study was to identify the important dimensions to the local

manufactured ridge (ridge panel) with selecting the appropriate material
throughout series of material, mechanical and chemical analyses. Second
stage was to evaluate the performance of this particular manufactured ridge
by measuring the effects of this implement on draft force, slippage
percentage and power-use-efficiency as well as field performance
represented by field productivity, efficiency, and the size of the disturbed
soil. Randomized Complete Block Design (split-split plot) was used in this
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experiment to find out the effects of the studied factors on the indications
that mentioned above. The results have shown that the local manufactured
panel ridge (LMPR) was significantly higher than the Conventional Disc
Ridge (CDR) (P<0.05) in terms of power and performance efficiency. First
speed (4 km/hr) was also significant by recording higher values for draft
force, practical field productivity and the volume of disturbed soil
compared with 2.6 km/hr. The wider distance between the operational parts
(110 cm) was significantly higher in terms of practical field productivity
and the volume of the disturbed soil compared with the smaller distance 90
cm (P<0.05), however, 90 cm recorded higher efficiency performance. The
interaction between speed and the distance between the operational parts
was also significant (P<0.05), where 2.6 km/hr with 110 cm recorded higher
slippage percentage, and speed 4 km/hr resulted higher field productivity
and disturbed soil when interacted with 110 cm distance. It is also found
that all interactions between speeds, the types of ridge, the interactions
between distance and the type of ridges were significantly effect on the
power and performance indications. Where the local manufactured ridge at
these speeds and distances was significantly better compared with the disc
ridge through recording higher values for the power-use-efficiency (PUE),
practical field productivity, performance-efficiency and the volume of the
disturbed soil. The interaction between the three studied factors was also
significant (P<0.05), where manufactured ridge recorded higher values
compared with the disc ridge in terms of all investigated indications.
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INTRODUCTION

The ridge is a special construction equipment that follows the primary and secondary
equipment, which requires the preparation of the land for agriculture in special conditions and
attention to the design factors in the evaluation of special construction equipment in different soil
conditions and the manner of movement in these soils. The work of the ridge is contrary to the work
of the lister (middlebusters) and ditcher, which collects the side soil as it passes in the field to
accumulate in the form of high in the center called the ridge (Al- Banna 1990), It is attached to
agricultural equipment for the cultivation of tuber crops, such as potatoes, as it works to cover
cultivated seeds and fix them in the soil above the cultivation line (Hussein and Ezzat 1978), and
process of ridge requires that the soil be well plowed , softener and the direction of the line ridge is
orthogonal to the tillage processes to obtain a homogeneous distribution of soil and reduce the
probability of collapse of the ridge (Bernik et al. 2009). This equipment is responsible for a significant
proportion of the energy consumed in the process of special transactions and the resulting quality of
work (Vucajnk et al. 2012).Vander and Beukema( 1990 ) concluded that the crawling motion of the
ridge panel and with the help of the panels works to achieve a tangential link between the board and
the soil together along the board, which requires greater pulling force and thus greater drawbar
power,While the rotational movement of the ridge disc generates a centrifugal force leading to the
expulsion and dispersal of the soil, which causes the shortage of cohesion of grains of soil and the
disk does not touch the soil at only one point, which reduces the strength of pulling force and thus

reduce the drawbar power. Aday et al. (2001) and AL-Jalil et al.(2001) indicated that increasing the

forward speed of the mechanic unit with increasing the distance between the plow shears increased
the requirements of pull force and specific resistance. Stated Hunt (1995) stated that the slippage
wheel of the tractor is increased by increasing drawbar power when the forward speed is stable, and
increasing slippage causes reduce tractive efficiency, as the depth achieved by the machine is one of
the factors affecting slippage wheel of the tractor, as the increase in depth is accompanied by an
increase in the slipping percentage due to increased pulling force. Al-Zubaidi (2004) confirmed that
the special equipment and the leveling machines are working to compact the soil through direct
contact with it. This contact increases the friction between the surface of the soil and the surface of
the working part, which leads increases the pulling force and thus increases slipping percentage. Sud
(1986) observed that the energy used in the ridge panel is greater than the energy used in ridge disc
because the ridge panel works to absorb the soil more and thus increase Exploitation of energy. ,
Amin (1990) found a study on the requirements of ridge machine for energy and efficiency in the
formation of ridges that the ridge panel exceeds the ridge disc in recording the highest energy
utilization efficiency of 120 % and 180% and for all the forward speeds and all the distances between
the working parts tested. Sheikha (1988) compared the tractors with similar horsepower capacities in
terms of productivity, The productivity can be exploited either by increasing the width of the working
machine or by increasing the speed of completion of the agricultural process taking into account the
different farms. Baabeer and Wohbi (1994) noted that the practical speed of the tractor increases the
field efficiency rate and this depends on the skill of the operator, the nature of the field and the type
of machine used. Bengough et al. (1997) noted during a study on the coverage of a particular type of
potato tubers by concave ridge, and found that the productivity of ridge means the rate of performance
and depends on the rate of performance of the ridge on the type of wheat and also on the supply of
effective work has achieved the ridge panel in light of the high efficiency in covering potato tubers.
Tsimba et al. (2002) also added that field productivity depends largely on actual time and actual
operational width, field productivity is proportional to speed and operational width, if increased, field
productivity increases. Dahab et al. (2002) stated that during a study on the effect of potato tuber
cover on root growth, demonstrated using ridge panel, the increase in the speed has led to an increase
in field productivity. This increase also has an impact on the efficiency of performance, which has
caused it to increase. Sharma et al. (1993) studied the effect of type diger on soil distribution volume,
where the superiority of the ridge panel on the ridge disc significantly higher by recording the highest

soil distribution volume (503,15)m3/hr due to the actual width of the ridge panel is greater than the
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ridge disc, which affects the increase in the size of a larger soil segment compared to the ridge disc.
Canqui and Lai (2009) found thatwhen they studied the effect of tillage before the formation of ridges
or furrows on increasing soil distribution volume, Using the plowing disc plow in the process of
plowing soil and soften them before entering of ridge panel and ridge disc where they noted that the
response of ridge panel to the soil tillage was more than the response of the ridge disc by recording
the highest soil distribution volume, this is due to the plates in ridge panel with their straight motion
and the angle lap are working on the lap of the largest amount of soil that constituent ridges which
caused the highest soil distribution volume. The research objectives were to (1) compare between
local manufactured panel ridge and conventional disc ridge throughout investigate their effects on
power-use-efficiency (PUE) and practical field productivity, and (2) develop a set of practical
recommendations to improve PUE and farm productivity.

MATERIAL AND METHODS

The experiment was conducted at the agricultural station located in Hamaydat -Al-Masaed
region, Northern Mosul. The topography of the field was flat, and the soil texture of the experimental
field was clay loam, (sand 27.9%, loam 38.7% and clay 33.4%).Tractor type Antar size 81 model
1986 engine four-cylinder and 70 hp was used in the search, moldboard plow with a mass 290 kg and
a working width 82 cm utilized, for tillage and a regular harrows operated width 152 cm 16 discs
diameter 56 cm was used. Ridge disc 220 kg, width 120cm, two-disc diameter of 7 cm and concavity
11 cm and local manufactured ridge panel (made by Mosul Mechanical Industry) were tested in this
work. A metal of the manufactured ridge panel was tested in the Technical Institute - Metals
Department. Furthermore, Table 1 shown the the chemical composition and mechanical properties of
ridge panel Table 1. Figures 1, 2, 3, 4, 5 and 6 demonstrated the design dimensions of ridge panel
parts used in this study, and Figure 7 shown a conventional ridge disc. Field experiment was divided
according to the design of the Randomized Complete Block Design (RCBD) Split-Split Plot (Daoud
and Elias 1990), where the three factors were investigated in this experiment including speed (2.6 and
4 km /hr), the distance between the working parts (90 and 110 cm) and the types of ridge ( local
manufactured ridge panel and conventional ridge disc). The data analyses were conducted based on
the importance of the factors, which were as follows: type of ridge, distances between the working
parts and forward speed. Duncan test was utilized to compare between the means to find significant
differences at the probability level (0.05*) and (0.01**). Soil moisture content and bulk density were
measured before conducting experiment, and their results were 9.62 % and 1.35 g/cm?, respectively.
Soil bulk density was also measured after conducting the experiment, which resulted 1.21g/cm? and
1.09g/cm?, for local manufactured panel ridge and conventional disc ridge, respectively.

Table (1) Chemical composition and mechanical properties of metal processing ridge panel
Used in the study

Chemical composition Mechanical properties
g 2 £ S5 & 2
E_ | o | & © | | | 8« |32E5c|Eg9e| &
52 £ ¢ € 28|58 |EB2E SEE| §
Sample 8 © = - a w | 8T £232 s°z| 5
> S0 =l ©
Plates, share
and mounting| 1022 | 0.24 0.3 99.39 | 0.03 0.04 44 430 258 153
brackets
frame 1022 | 0.22 | 0.41 | 99.03 | 0.03 | 0.04 45 453 272 14.1
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Fig. (2) The design model of the panel mounting substrates in ridge panel
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Fig. (4) The design model of the plate mounting angle ruler of share in ridge panel
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Fig. (5) Design model of share in ridge panel

Fig(6) ridge panel dimensions per part after assembly for manufactured parts
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Fig.(7) ridge disc traditional dimensions per part

Draft force was measured which is known to represent the exploited capacity of the pulling of
agricultural equipment, Work rate of time unit Represent the sum of multiply force in speed (Hussein
and Ezzat,1978), It is also known as the measured power at the end of the pull arm or Hydraulic
arm(Al Banna, 1990). is calculated from the following equation:

Pf =Ft*VP/3.6 (1)

...............

where :

pf= draft force (Mechanical horse) and then converted to kW
vp= Practical speed (km/hr)

Ft= pulling force (kn)

Slippage percentage is calculated from the following equation: Al- danasouri (2001)
Slippage% = (Vt—Vp/Vt)*100 )

Slippage%-= slipping percentage
Vt= Theoretical speed without load (km/hr.)
Vp= Process speed with load (km/hr.)

Power-use-efficiency represent the number of cubic meters of raised soil by ridge Per Mega Joule
(MJ) of energy consumed and effect in formation the ridge , This indicator is primarily based on
design the ridge ,depth ridge and soil condition. Power-use-efficiency is calculated from the following
equation:(Mckyes,1985).

n=(1/SR)x100

" = Power-use-efficiency (m3/MJ)
SR= Quality Resistance (KN/m?)

The theoretical and actual productivity according to the following equations: Althan et al. (1991)

TFc=Sth*W/A (4)

TFc= theoretical productivity(ha/hr.)
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Sth= theoretical speed (m/hr.)

W= theoretical tool width (m)

A= unit area 10000(m?)
EFc=Sa*W*E/AC_............ (5)
EFc= actual productivity (ha/hr.)
Sa= Process speed (m/hr.)

W= actual tool width (m)

E= Efficiency%

AC= unit area 10000(m?)

Efficiency of implement performance is calculated from the following equation:

EF(%) = (EFc/TFc)*100

The size of the disturbed soil is calculated from the following equation: (Bernik and Vucajnk,2008)

S.D.V = Bp*Hp*Sp/2

S.D.V= the size of the disturbed soil(m3/hr.)
Bp= actual ridge width (m)

Hp= ridge height (m)

Sp= Process speed (m/hr.)

RESULTS AND DISCUSSION

First: Effect of studied factors on draft force (kW): As shown in Table 2, forward speed (2.6)
km/hr recorded lower drawbar power (6.34 kw) at 4 km/hr. This indicates that there was a positive
relationship between speed and the power at drawbar by 51.31 %, which attributed to increases
forward speed has led to an accelerated of soil components and get a aggregation of soil inside ridge
this led to increase kinetic energy given to soil thus increasing draft force. Also local manufactured
panel ridge recorded draft force5, 65kw, while disc ridge recorded 4.88kw. This was due to the design
of the hard panels and their work inside the soil in a reptilian, increases soil friction with plates on
the side and increases on the other side increases plates depth in soil the formation of a larger ridge.
The interaction between the three factors was insignificant (P>0.05), where the disc ridge was resulted
lower power at drawbar (3.51 kw) compared with local manufactured panel ridge at 2.6km/hr speed
and 110 cm distance., also did not differ both ability with both ridge at same speed and distance
(90)cm the results were(4.62,4.03)kw respectively also did not differ significant with ridge disc
ability at speed (4)km/hr with distance (110) cm the result was(5.08)kw, while ridge disc recorded
high drawbar power(6.89)kw with speed (4)km/hr and distance (110)cm which did not differ
significant at the same time with draft force ridge panel at the same speed and both distance the results
were (6.82),(6.58) kw respectively the reason back increases forward speed ridge increases distance
between work parts whether panels or discs the larger the incubation of soil aggregates, the greater
the need for the ridge to collect and accumulate the soil in the form of ridge needs to spend power
and ability on high drawbar
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Table (2) Effect of studied factors in draft force (kW)

distance type ridge interaction
forward speed between between the effect offect distance
km/hr. working panel disc forwards speeds | speed
parts (cm) and distance
26 90 4.62bc | 4.03bc 4.32
) 110 4.59bc 3.51c 4.05
4 90 6.82a 5.08b 5.98
110 6.58a 6.89a 6.73
interaction 4.19
between the 2.6 4.60 3.66 b
forward speeds 4 670 | 598 6.34a
and type ridge
interaction 90 5.72 4.55 5.13
between
distance and 110 5.58 5.20 5.39
type ridge
effect ridge 5.65a 4.88b

(*) lower values for results are best

Second: Effect of the studied factors on the slippage percentage (%0):

Data analyses presented in Table 3 shown that manufactured local panel ridge recorded higher
slippage percentage (9.66)%, while disc ridge recorded (6.39)% due to the panels depth in soil of
local ridge was higher compared with disc ridge. gathering soil at ridge panel large this due to
increases load of rear wheels tractor this led increases slippage percentage while lower at ridge disc
back to the circular motion of the discs which reduces the load on the rear wheels tractor this agree
with (Spiess et al ,2005). Table 3 also indicated an effect significant clear interaction between forward
speed ridge panel and distance working parts recorded speed (4) km/hr at distance (110) cm lower
slippage percentage 6.66%, and higher slippage percentage recorded speed (2.6)km/hr at same
distance which was (9.77)%,while distance (90) cm at both speeds recorded slippage percentage
(7.62)% ,(4.04)% respectively. The reason for this the lower forward speed increases the distance
between the working parts for both ridge increases the soil friction with the working parts and absorbs
them to as much soil as possible during the formation of the ridge thus increasing the required stress
at ridge this led increases slippage percentage counter to the high speed and the large distance
between the working parts this due to lower slippage percentage is the deviation of the soil granules
from each other while colliding with the working parts, whether panels or discs especially in rotary
discs of ridge disc this reduce degree formation ridge this is reflected on the stress required to pull
the ridge and then slip lower.
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Table (3) Effect of studied factors on slippage percentage (%0)

distance type ridge interaction
forward speed between between the effect effect
km/hr. working panel disc forwards speeds speed distance
parts (cm) and distance
26 90 8,96 6,28 7.62ab
' 110 11.86 7.69 9.77a
4 90 9.84 6.25 8.04ab
110 7.99 5.33 6.66b
interaction 2.6 10.41 6.99 8.70
between the
forward speeds 4 8.91 5.98 7.35
and type ridge
interaction 90 9.40 6.26 7.83
between
distance and 110 9.92 6.51 8.22
type ridge
effect ridge 9.66a 6.39b

(*)lower values for results are best

Third: Effect of studied factors on power-use-efficiency (m®/ MJ):

Note from table (4) ridge panel recorded higher Power-use-efficiency(26.77) m® / MJ while
ridge disc recorded lower Power-use-efficiency (19.56) m3/MJ this due to the large area of the cross
section ridge from ridge panel For the ability of the panels to deeper into the soil than the discs in
ridge disc Thus reducing the value of soil quality resistance, which is a main component of Power-
use-efficiency increases, This is agree with indicate Kepner et al (1982) and Ojha (1988). The results
of the table also indicate an effect significant clear interaction between distance and type ridge ,Where
ridge panel recorded higher Power-use-efficiency at distance (110)m the result was (28.41)m3/MJ
while ridge disc recorded lower power-use-efficiency(17.88) m®/MJ at the same a distance this is due
to increases Power-use-efficiency at ridge panel increases distance between the working plates and
the portability on the lap of a larger amount of soils thus increasing the area of the soil section from
depth and width ridge even height ridge this increases in area of the ridge section helped on increases
ability to do better Power-use-efficiency this agree with EL-Sahrigi and Abohbaga (1993).

Table (4) Effect of studied factors on power-use-efficiency (m®/MJ)

distance type ridge interaction
forward speed between between the effect offect distance
km/hr. working panel disc forwards speeds | speed
parts (cm) and distance
26 90 25.51 20.38 22.94
' 110 26.51 19.96 23.23
4 90 24.76 22.09 23.42
110 30.31 15.81 23.06
interaction 2.6 26.01 20.17 23.09
between the
forward speeds 4 27.53 18.95 23.24
and type ridge
interaction 90 25.13ab | 21.24bc 23.18
between
distance and 110 28.41a | 17.88c 23.14
type ridge
effect ridge 26.77a | 19.56b

(*)higher values for results are best
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Fourth: Effect of the studied factors on field productivity (ha/hr):

Results showed in table (5) increases forward speed ridge from (2.6) to(4)km/hr led to increases field
productivity from (0.16) to(0.26) ha/hr this due to speed component main productivity that increases
field productivity this agree with Tsimba et al (2002).also the increase in the distance between the
working parts increased from (90) cm to (110) cm increased field productivity from (0.16) to (0.23)
ha/hr respectively this due to increase a distance led to increase actual work width ridge thus high
ridge width Which is one of the main productive main, any increase in the actual operational width
by increasing the distance will be followed by an increase in productivity this agree with Tsimba et
al (2002). As for the type ridge, the ridge panel recorded higher field productivity (0.22) ha/hr
compared with actual field productivity at ridge disc (0.20)ha/hr this due to width actual ridge at
panels in ridge panel larger result high stability compared with width actual discs in ridge disc lower
.this effect significant on productivity because it is one of the factors on which productivity depends,
this agree with Noborio et al. (1996).Interaction between the forward speeds and distance ,recorded
the speed (4)km/hr at a distance (110)cm higher field productivity (0.28)ha/hr ,while the speed (2.6)
km/hr at a distance (90)cm recorded lower field productivity (0.15)ha/hr. The results shown above
show the relative proportion of actual field productivity with both the distance between the working
parts and forward speeds, the greater the distance between the working parts and the forward speeds,
the higher the field productivity as speed is one of the main factors involved in productivity. Which
requires selecting the appropriate speed and determine at the appropriate distance that achieves the
highest real field productivity, the distance between the working parts will affect the actual working
width. When the distance between the working parts increases, the actual working width will increase,
thus increasing the productivity. Interaction between forward speeds and type ridge the speed
(4)km/hr at ridge panel recorded higher field productivity(0.27)ha/hr compared with ridge disc at
speed (2.6) km/hr lower field productivity(0.16) ha/hr, ridge panel with distance (110)cm higher field
productivity(0.24) ha/hr compared with ridge disc at distance (90)cm lower field productivity
(0.19)ha/hr. The reason for the superiority ridge panel in this distance this is because the panels
control the actual ridge width when increasing or decreasing the distance to incubate the soil within
the measured distance between the working parts and the accumulation of soil without the deviation
of soil in some of them through the local pressure of the ridge thus maintaining the totality of the
soil from the rush to the inside, while discs in ridge disc the circular motion works to pull the soil and
push it inward so that it does not give the actual working width when changing the distance between
the working parts as well as the lack of access to the aspects of ridge, which causes the deviation of
soil minutes from each other, which affects the supply of the actual work of the concrete and thus
decrease the actual field productivity. Interaction between forward speeds and type ridge and distance
recorded ridge panel higher actual field productivity (0.30)ha/hr at speed (4)km/hr and distance
(110)cm ,while ridge disc recorded lower field productivity(0.14) ha/hr at the speed (2.6)km/hr and
distance (90)cm. This due to increasing the distance between panels will increase the actual working
width of the ridge which in turn will increase actual productivity, The increase in speed will increase
the area of raised soil collected in the panels and thus increase the cohesion of soil aggregates, As a
result of increasing the acceleration of soil together, thus maintaining the actual working ridge as
speed and width are main factors in actual productivity, any increase in each will increase actual field
productivity this is what happened in the ridge panel.
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Table (5) Effect of studied factors on field productivity (ha/ hr.)

distance type ridge interaction
forward speed between between the effect offect distance
km/hr. working panel disc forwards speeds | speed
parts (cm) and distance
26 90 0.169 0.14h 0.15d
' 110 0.18f 0.17f 0.18c
4 90 0.24c 0.23d 0.23b
110 0.30a 0.27b 0.28a
interaction 0.16b
forward speeds
interaction 0.20c
distance and
effect ridge 0.22a 0.20b

(*)higher values for results are best

Fifth: Effect of the studied factors on the size of the disturbed soil (m*/hr):

Note from table (6) forward speeds increases ridge from (2.6) to (4) km/hr led to increasing
size of the disturbed soil from (296.75)m3/hr to (516.89)m/hr in the rate of increase of (74.18)% this
due to area ridge section increasing forward speed ridge increases this led to increases the size of the
disturbed soil because the relationship between them is direct this agree with (Carter and Sanderson
,2001).also increasing the distance from (90)cm to (110)cm led to increases the size of the disturbed
soil , the rate of increase of (34.19)%, this due to area ridge section increasing the distance between
the working parts this is reflected on the size of the disturbed soil Tesegaye et al (1993). It also notes
that the highest value of size of the disturbed soil was(508.41)m?%hr, While lower valve recorded
ridge disc (305.23)m?/hr this due to ridge panel recorded larger width and height these are considered
ingredient of size of the disturbed soil and that the relationship between them is a direct increase in
any width and height ridge increasing size of the disturbed soil this happened in ridge panel, this
indicate Sharma et al (1993). Interaction between the forward speeds and distance show increasing
size of the disturbed soil increases forward speeds ridge and increases the distance between the
working parts and this is due to the relationship between them, higher size of the disturbed soil
recorded speed(4)km/hr with distance (110)cm result was(588.58)m3/hr while higher size of the
disturbed soil recorded speed(2.6)km/hr with distance (90)cm result was(249.64)m3/hr. The table is
noted by the effect type ridge and forward speed significant in this index it surpasses ridge panel at
speed (4)km/hr recorded higher size of the disturbed soil(636.31)m®/hr while ridge disc recorded at
speed (2.6)km/hr lower value size of the disturbed soil(212.98)m?/hr. thus ridge panel recorded higher
at distance (110)cm result was (603.25)m%hr while ridge disc recorded at distance (90)cm lower
value (281.27) m3/hr this due to the same reasons above effect forward speed and the distance between
the working parts ridge on width and height ridge that area soil section which are proportionally
proportional to both distance and speed as they increase the width and height this led to increases size
of the disturbed soil special ridge panel (Al-Akukku,1996). Interaction between forward speeds and
type ridge and distance recorded ridge panel higher value at speed (4)km/hr and distance (110)cm
result was (760.22)m3hr while lower value size of the disturbed soil recorded ridge disc at speed
(2.6)km/hr and distance(110)cm result was (241.44) m*/hr. These results indicate the significant
difference in the effects of interference on this indicator. It is noted that the size of the disturbed soil
has increased by increasing the forward speed and all distances as ridge, especially ridge panel this
led to the same seasons above paragraph.
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Table (6) Effect of studied factors in the size of the disturbed soil (m®/hr.)

distance type ridge interaction
forward speed between between the effect effect
km/hr. working panel disc forwards speeds | speed distance
parts (cm) and distance
90 314;.75 184:].53 249 64d
2.6
110 44?:.29 2419.44 343.87¢
90 512b.39 378e.02 44521b
4
110 76(;'22 41%93 588.58a
interaction 26 380.52 | 212.98 296.75
between the ' Cc d b
forward speeds 636.31 | 397.47 516.89
: 4
and type ridge a b a
interaction 90 413.57b 281.27 347 42b
between d
distance and 329.19
type ridge 110 603.25a o 466.22a
effect ridge 508.41a 305b.23

(*)higher values for results are best

Sixth: Effect of studied factors on implement performance efficiency(%o):

Note from Table (7) that increasing the distance between the working parts from (90) cm to
(110) cm led to a decrease in the performance competence value from (68.30)% to( 66.31)%
respectively this due to increasing the distance between the working parts led to as much soil as
possible which led to an increased ridge load and increased pull resistance this led to reduced
performance competence, while ridge panel recorded higher value performance competence(70.26)%
compared with ridge disc which recorded lower value performance competence(64.50)%, This is
because actual productivity directly affects performance competence and that the relationship
between them is positive as the increase in productivity in the ridge panel accompanied by an increase
in performance efficiency and decrease in the ridge disc accompanied by a decrease in performance
competence. Interaction between distance and type ridge show the ridge panel recorded at both
distance(110 ,90 )cm higher value performance competence results were(70.11)% and (69.96)%
respectively, While ridge disc recorded lower value performance competence, especially at distance
(110)cm result was (62.67)%. Interaction between forward speeds and type ridge and distance
recorded ridge panel higher value performance competence(71.32)% at speed (4)km/hr and distance
(110)cm which did not differ at the same time significantly from the value recorded by the same ridge
at speed (2.6) km/h and distance (90) cm, which was (71.11)% while ridge disc recorded lower value
performance competence at speed (2.6)km/hr and distance (110)cm which was (62.54)%, Which did
not differ at the same time significantly with the performance competence recorded by the same ridge
at speed (4) km / h and distance (110) cm, which was (62.80)%. These values indicate that
performance competence is directly proportional to the increase in forward speeds, and are inversely
proportional to the increased distance between the active parts of both ridge types, The reason for this
is that increased speed leads to increased acceleration of soil compounds, Which increases the kinetic
energy given to the soil and shortens the time needed to work ridge ,work many ridge short time this
increases performance competence, While increasing the distance leads to a gathering of soil inside
the ridge, The greater the distance between plates or disc large, the larger the soil aggregates would
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be incubated, Thus, the need for ridge to collect and accumulate the soil in the form of a ridge requires
high pull force, Thus a high draft force which causes low performance competence of the ridge.

Table (7) Effect of studied factors on performance efficiency (%)

distance type ridge interaction
forward speed between between the effect effect
km/hr. working panel disc forwards speeds | speed distance
parts (cm) and distance
26 90 71.11a | 66.21c 68.66
) 110 68.60b | 62.54d 65.57
4 90 69.41b | 66.47c 67.94
110 71.32a | 62.80d 67.06
interaction 2.6 69.85 64.37 67.11
between the
forward speeds 4 70.37 64.64 67.50
and type ridge
interaction 90 70.26a | 66.34b 68.30a
between
distance and 110 69.96a | 62.67c 66.31b
type ridge
effect ridge 70.11a | 64.50b

(*) higher values for results are best

CONCLUSIONS: The main conclusions derived from this study are:

1- Draft force, field productivity and the size of the disturbed soil were increased by increasing the
forward speed.

2- Actual field productivity and the size of disturbed soil increased by increasing the distance
between the working parts, while the performance efficiency was increased at the lower the
distance.

3- The draft force, field productivity, size of the disturbed soil, power-use-efficiency and
performance efficiency have been increased under local manufactured panel ridge compared
with disc ridge.

RECOMMENDATIONS AND FUTURE WORK:
Based on the outcome obtained from this study, a set of theoretical recommendations and
future work were suggested:
1-The study undertaken recommends further investigations on different soil types and texture. In
addition, long-term comparisons between need to be studied within different seasons to find out
the agronomic and economic differences between these two ridges.
2- This study also recommended other researchers to do more investigations on the manufactured
panel ridge within different soil conditions by placing several sensors in different locations in
the plate of the ridge to understand the mechanical behavior of the panel.
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