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MODIFICATION OF PORTABLE WEEDING CUTTER
FOR IRRIGATION AND DRAINAGE BANKS

M. E. El-lragi* and W. F. EL Metwally?

ABSTRACT

The main objective of this study is to develop the cutter blade of the
portable weeding cutter to increase its weeding efficiency and avoid the
main problems of cutter blade damage, as well as, the labor fatigue
resulting from repetitive cutter blade shocking with hard obstacles at
banks of irrigation and drainage channels. The portable weeding cutter
with two imported cutting blades and two modified cutting blades was
evaluated for cutting three different types of weeds, namely: Diss grass,
Giant reed and Cogon grass based on the cutting height (mm), cutting
capacity, (100 m?h), the cutting efficiency (%), energy requirement and
weeding cost. The obtained results could be concluded as follows:

=Using the portable weeding cutter with short flying chain blades
increased the cutting capacity by about 328.55, 358.19 and 348.73%
and increased cutting efficiency by about 3.09, 5.26 and 7.53%
comparing with manual method for cutting Diss grass, Giant reed and
Cogon grass, respectively.

= The introduction of the portable weeding cutter with short flying chain
blades for controlling such growing weeds on the irrigation and
drainage channels banks should be promoted in order to reduce the
manpower requirements (about 5-11%) and reduce the weeding cost
(about 240-265%) that is not easily available and also to be able to
concentrate weeding operation in the best period of cutting weed.

INTRODUCTION
harles et al. (2002) reported that weeds are not generally a big
problem on roads, as weeds do not grow well on compacted
areas and most weeds can be controlled with herbicides and
mechanical removal. Weeds are far more difficult to manage on irrigation
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structures, where water movement, and the physical size, shape and
location of the structures requires management with specialized
equipment. Weeds on irrigation structures are a problem because:

e They increase the expenditure on labor and equipment, render
harvesting difficult, and reduce the quality and marketability of
agricultural produce;

e They block the drainage/ irrigation channels and may restrict the
flow of water, which in turn can reduce irrigation effectiveness,
increase water logging, and can cause erosion and failure of banks;

e The dense growth of weeds in water pollutes the water because they
deoxygenate the water and kill the fish;

e They can be hosts for insects/diseases and make access to channels
and structures difficult and provide a habitat for snakes and other
pests in areas where siphons are being set; and

e They are a source of weed seeds that contaminate irrigation water
neighboring fields.

They added, the options for managing weeds on roads and irrigation
structures are 1) chemical control with herbicides; 2) mechanical control
with cultivators and graders, excavators and chippers; and burning.

Generally, weeds are the plants, which grow where they are not wanted.
Any weed can be a problem on irrigation and drainage structures, but
some species are more difficult to manage than are others. Among the
more troublesome weeds are: Diss grass, Giant reed and Cogon grass
which are considered the common weeds growing on channel banks..
Diss grass is a frost hardy perennial evergreen grass with cream flowers
and it takes 2 to 3 years to flower. It grows well in direct sun, and prefers
medium levels of water. This plant has an ultimate height of 2.8m and
spread of 1m (Wiley Online Library, 2000). Giant reed, also known as
wild cane, is a perennial grass that can grow to over 20 feet in height.
Giant reed chokes riversides and stream channels, crowds out native
plants, interferes with flood control, increases fire potential, and reduces
habitat for wildlife (Swearingen, 2009). Cogon grass has the potential to
dominate disturbed and marginal areas. The thick rhizome mass allows
dense monotypic stands to become established, and also confer an
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impressive ability to spread vegetative. It thrives in disturbed and
marginal habitats such as roadsides and ditches (Bennett 2006).

Giant reed is having significant impacts on the hydrology of South
Africa. As the species invades South African river banks, it becomes
dominant in dense, monotypic stands that replace native vegetation and
decrease wildlife diversity (Van Wilgen et al., 2007). These tall stands
of grass have above average water usage (based on per leaf area
transpiration) which can alter stream hydrology and sedimentation, while
increasing the risk of flooding (Mgidi, 2004). Additionally, giant reed
can increase fire incidence and subsequently re-grows three to four times
faster than native South African riparian plants, thereby ensuring its
continued invasion (Coffman et al. 2004).

Fogelberg and Kritz (1999) mentioned that the interest in the use of
mechanical weeders for the grown weeds at irrigation and drainage
channels near crop fields has increased rapidly during recent years due to
the public debate about environmental degradation and the growing
demand for organically produced food. However, knowledge concerning
the working principles, soil influence and weed efficacy is still limited
for several of these non-chemical methods, and optimum weed control
has been difficult to achieve. To fulfill these goals, several studies on
mechanical weed control methods have been initiated, with the main
focus on solving weed problems in irrigation and drainage channels near
or beside grown vegetable crops.

Burnell et al. (2003) noticed that the mechanical weed control on hard
surface areas include sweeping, brushing, hand hoeing, and on gravel
surfaces, harrowing. The equipment can be tractor mounted (sweeping,
brushing, harrowing) or hand-pushed machine. The mechanical methods
are more effective when controlling larger weeds or renovating neglected
areas, as compared with the thermal methods. Mowing and cutting can
reduce seed production and restrict weed growth, especially in annuals
cut before they flower and set seed. Also, the weekly mowing of cogon
grass reduced the number of plants per unit area by 74% (Hanson, 1996).
Shallow tillage (less than 3 in. deep), such as disking, may be effective if
repeated frequently (Johnson et al. 1999). Repeated deep tillage (greater
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than 3 in. deep) may control cogon grass by inverting, burying, and
exposing rhizomes but is not always possible on a row (Chikoye et al.
2000).

Problem statement and objectives

No doubt that weed control at irrigation and drainage borders and banks
is one of the difficult agricultural operations and high costly at the same
time. In Egypt this operation is done by arm of excavator which is driven
by tractor PTO, or self-propelled excavator. Those tools are not effective
in controlling weeds (clearing) due to the tree trunks and its roots
spreading on these banks and large volume of these excavators. Also, it
can cause severe erosions at banks and reduce areas of roadsides borders
beside banks. In addition, this weed control method is too costly. On the
other hand, some farmers try to use the portable weeding cutters in weed
control at those banks. These tools have some advantages, such as easy to
use, low purchase cost and do not cause erosion for banks. However,
these tools are still not common in use and did not give good results to
control weeding due to some obstacles such as hard stone, tree roots and
hardness/dense weeds spreading on these banks, such as Giant reed
(Arundo donax), Cogon grass (Imperata cylindrica) and Diss grass
(Ampelodesmos mauritanica) which could damage cutter/blades of portable
weeding cutter and produce a strong reaction on labor body from
shocking with these obstacles. Cutter blade is considered the most
important part of portable weeding cutters which have been directly
affecting its weeding efficiency as well as being directly affected by
shocking with obstacles.

Therefore, the main objective of this study is to develop the cutter blade
of the portable weeding cutter to increase its weeding efficiency and
avoid the main problems of cutter blade damage, as well as, the labor
fatigue resulting from repetitive cutter blade shocking with hard obstacles
at banks of irrigation and drainage channels. In addition, the secondary
aims which can be gained are as follows;

1- Solving problems of weeds control at banks of irrigation and

drainage channels.
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2- Realizing the economical objective of this study by producing an
effective and cutting blades to reduce weed control cost in those
banks.

3- Reducing the direct and indirect hazard effects of growing weeds
on those banks.

4- Reducing environmental pollution resulting from using weed
herbicides in such case.

MATERIAL AND METHODS

1- Materials

In this study, the portable weeding cutter of Zenoah-GT25N4, Japanese
made (brush type) was used to drive the imported and modified blades
under study. The blade modification process was done at some private
workshop in Damanhor city, Egypt. However, the evaluation
experiments were carried out at Rice Mechanization Center, Agri. Eng.
Res. Institute through cutting the most common growing weeds on
irrigation/drainage channel banks of RMC farm.

1-1 Construction of portable weeding cutter

The construction features of the portable weeding cutter consists of the
five following components: cutting blade, rotor head, protection cover,
carrier pipe, connecting rod, operation handle, machine holder and
engine as shown in Fig.(1).

1-1-1-Cutting blades

In this study, four shapes of cutting blades were used with portable
weeding cutter. Two of them were imported blades, namely: 4-teeth and
8-teeth blades. However, the other two blades were modified blades,
namely: short and long flying chain blades. The main specification and
components of these are summarized in Table (1) and shown in Fig.(2-A,
B, C and D). The 4-teeth and 8-teeth blades are a circular shape and
made of treated steel. The 4 and 8 teeth are distributed on the outer
circumference of each blade.

The modified blades consist of three main parts, namely: cylindrical case,
case cover, and flying chain blades. Two lengths of flying chain blades
were used in this study (short and long flying chain blades). The short
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one contains three triangular blades connected to each other by one link
of chain plate to be flexible, as shown in Fig.(2-c). One end of the chain
iIs fixed inside the cylindrical case, while other end with three blades and
connected chain plates were left free outside of the case. However, the
long flying chain contains five triangular blades connected each to other
with links of chain plates. One end of the chain case is fixed inside the
case while, the other end with five blades and connected chain plates
were free outside of the case. The dimensions of the used chain plates
were 44 mm in length and 12 mm in width. Two sets of short or long
chain blades were fixed on the opposite side of the outer circumference
of the cutting case. The cover case was provided with central hole to fix
it with rotor head and 4 bolts to fix it with cutting cylindrical case.

cutting blade
rotor head

cover
protection

carrier pipe

operation
handle

machine
holder

engine

Fig. (1): General view and main components of portable weeding cutter.

Table:(1) The main specifications and components of cutting blades.

Short flying chain
blades

long flying chain

4-teeh blade blades

4-teeh blade

Tooth length, mm 35 16 62
Tooth width, mm 45 65 34 34
Working width, mm 225 228 430 680
2chains x3blades/ 2chains x
No of teeth/ blade | 4teeth /blade |8 teeth /blade chain Sblades/ chain
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(a) 4-teeh blade (b) 4-teeh blade
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Fig. (2): The types and main components of cutting blades.
1-1-2- Rotor head and cover protection.

The end of weeding cutter is the rotor head which was equipped with
special setting for fixing cutter blade. The cover protection was fixed on
the carrier pipe behind the cutting blade on the rotor head as shown in
Fig. (1).

1-1-3- Carrier pipe and connecting rod

The carrier was made from aluminum pipe with the length of 1500 mm
and diameter 30 mm. One of its ends was fixed with engine power output
shaft through a centrifugal clutch and the other end fixed with rotor head.
However, the connecting rod was passed through the carrier pipe and
used to transmit the power between engine and rotor head which rotates
the cutting blade.

1-1-4- Operation handles and machine holder

The operation handles were fixed on the carrier pipe to adjust the
position of weeding cutter for cutting weeds. Also, the operation
components of stop switch, throttle lever and starting throttle lever latch
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were fixed on the right hand. However, the machine holder was used to
carry the machine on the worker's shoulder during cutting operation.
1-1-5-Engine

A small gasoline engine 0.7 kW, two strokes, and air cooled with overall

sizes (LengthxWidthxHeight) mm 1810x335x%320 was used as the power
source for operating portable weeding cutter.

1-2- Cutting weeds using mechanical and manual methods

The worker holds the weeding cutter on his shoulder, where the rotor
head is off and is tilted about 20 degrees toward the sweep direction as
shown in Fig. (3-a). The worker controls the rate of cutting speed
depending on the material being cut. Heavy growth will require slower
action than the light growth. The working starts by sweeping from his left
to the right to avoid thrown debris, as shown in Fig. (3-b). During
working with weeding cutter, the worker should avoid wire grass and
dead/dry long-steam weeds from wrapping around the head shaft which
can cause the clutch to slip resulting in damage to clutch system if
repeated frequently. However, the manual cutting method was done using
grass sickles. This sickle is a hand-held agricultural tool having a carved
blade with sharp edge at one side used for cutting weeds and harvesting
some crops. The labor catches the sickle by one of his hands while the
other hand catches some of plants/hills of weed and starts to cut weeds by
sickle as shown in Fig.(3-c).

()

Fig. (3): Working method of portable weeding cutter and manual method.

2- Performance evaluation

The portable weeding cutter with two imported cutting blades and two
modified cutting blades was evaluated for cutting three different types of
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weeds, namely: Diss grass (Ampelodesmos mauritanica), Giant reed (Arundo
donax) and cogon grass (Imperata cylindrica). These types of weeds
were selected as an example for the most common spreading weeds on
the irrigation and drainage channel banks. Also, these types are different
in physical and mechanical properties. The portable weeding cutter was
evaluated based on the cutting height (mm), cutting capacity, (100 m%h),
the cutting efficiency (%), energy requirement and weeding cost.

3- Measurements

3-1- Physical and mechanical properties of weeds:

Some physical properties such as plant/hill height, weed density and
moisture content were measured. However the mechanical properties
such as cutting force was measured during carrying out this investigation
as the follows:

a- Plant/hill height

The heights of weed plants or hills for ten random samples were
measured from white part of its root on soil surface to its upper end using
steel measuring tape. The average values of plants or hills height and SD
for each weed are summarized in Table (1).

b- Weed density

A wooden frame (1m?) was used to determine the number of weed plants
or weeds to calculate the weed density. Three random samples were
repeated for each type of weed under study. The average values of weed
density and SD for each weed are summarized in Table (1).

c- Weed moisture content

The weed moisture content was determined using an electric oven
adjusted at (60 c®) for 18 hours Jackson (1967). Weed samples were
taken from weed places immediately before cutting process. The weed
moisture content was calculated on dry bases using the following

equation and the average values are recorded in Table (1):
Weed moisture content, % = M* 100
d
Where: Mw = wet weed mass (g); and

Mgy = dry weed mass (g).
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d- Cutting force

The cutting force of one weed plant/hill was
determined for each weed type under study at ‘
three levels from its root, namely: 5, 15 and 25 )

cm, respectively. The cutting force of weed was ]

measured using a Shimpo-Digital Force Gage, | 2

model FGN-50 (Japanese made) provided by g ;'—f‘-
cutting blade of grass sickle as shown in Fig. (4). | Fig. (4): Measuring

Using the measuring instrument an incremental | tool of cutting force
pull force was applied to the weed hill until cut. Lforweed plants/hills.

The recorded reading of cutting force, in Newton (N) on the instrument
screen was taken. The cutting force was determined for five random
plants/hill of investigated weeds under study. The average values of
cutting force and SD for each weed are summarized in Table (1).

Table (1): Some physical and mechanical properties of investigated
weeds under study.

ltems Diss grass Giant reed Cogon grass
Av. SD Av. SD Av. SD
Plant height, cm 256.00 | 20.74 |162.60| 17.36 | 86.67 | 14.71
Plant(hill) Density /m? | 8.89 | 3.02 | 31.63 | 8.83 | 9.86 | 3.67
Moisture content, % 80.59 71.21 59.57

at5cm | 40.71 | 550 |123.96| 38.34 | 97.86 | 28.61
Cutting atl5cm | 28.17 | 4.66 | 55.21 | 16.33 | 39.84 | 10.97
force, N at25cm | 549 | 3.04 | 2758 | 7.87 | 27.02 | 18.50
Average | 24.79 | 4.40 | 68.91 | 20.85 | 54.91 | 19.63

3-2- Cutting height

The cutting height for each type of weed plants or hills were measured
after cutting operation using different cutting blades and manual cutting
method. The cutting heights were measured for remaining parts of weed
plant/hills from soil surface.

3-3- Weeding cutter capacity

The actual cutting capacity of weeding cutter with different cutting
blades under study was calculated by measuring the time spent for
cutting 1m? of any given type of weed under study comparing with
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manual cutting methods. The cutting capacity was calculated as
follows:

cutting area, m?

Cutting capacity, m* / h = =
cutting time, h

3-4- Cutting efficiency

A wooden frame of 1m? was used to determine the quantity of standing
weeds before and after cutting treatments. The dry weight of weed was
determined by drying the collected weeds using an electric oven adjusted
at 60 for 18 hours (Jackson, 1967). The cutting efficiency of each blade
under study was calculated using the following equation.
Cutting efficiency ,% = Dus Dy
ow
Where: Dup = is the dry mass (g) of weeds immediately before cutting
operation/m?.
Dwa = is the dry mass (g) remaining without cutting
immediately after cutting operation in 1 m?.

3-5- Weeding energy requirement

The total energy requirement for cutting investigated weed under study
using portable weeding cutter, including the manual and mechanical

energy inputs, were calculated as the follows:
Manual energy input, kW + Mechanical energy input, kW

Total energy requirements, kW.h/m? = - >
Weeder capacity,1 00 m“/h

The manual energy input was calculated using the following formula
according to Norman (1978):

E,,, =0.75x0.28T,

Where: Emm = Male manual energy input, MJ;
0.75 = Energy input of an average adult male, MJ/h and 0.28
factor for converting units to kW; and
Ta = Useful time spent by male worker per unit operation, h.
However, the mechanical energy input was calculated using the
following formula according to Pimentel, (1992):

E, =42.3x0.28 P
Where:  Eg = Liquid fuel energy input for gasoline, MJ;
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24.3 = average energy value of gasoline MJ/L and 0.28 factor
for converting units to kW; and
P = Amount of gasoline consumed per hour, L/h

3-6- Weeding estimation cost

The manual and mechanical weeding costs were analyzed to shows the
economical objective of this investigation. The manual weeding cost was
determined by calculating the average of man.hour/100 m? required to
perform the weed cutting operation based on 30 LE/day labor cost, (8
hours / day) as follows:

The total weeding cost LE/m? = man. hour /100 m? x labor cost,
However, the mechanical weeding cost using the portable weeding cutter
with different blades under study included the fixed, variable and total
cost LE/h and LE/100 m?, calculated as follows:

The total mechanical weeding cost (LE/h) = Fixed cost + Variable cost
Total cost , LE/h

Weeder capacity,1 00 m*/h
The annual capital cost which include the depreciation and interest costs
was estimated at 25% of the machine cost. The remaining annual
elements of fixed costs (taxes and housing) were annual assumed to be
2% of the machine price according Hunt (1983). The fixed cost, LE/h
could be determined with assumption of machine life expectancy 5 years,
500 operating hour per year and the modified portable weeding cutter
price of 1200 LE. However, the machine variable costs which included
the cost of labor, fuel and oil consumption, repair and maintenance were
calculated based on one labor required to operate portable weeding
cutter, 30 LE/day (8 hour/day). The fuel consumption cost was
determined to be 0.9 LE/I. and the oil cost calculated based on the oil
consumption about 30 % of fuel cost. The cost of repair and maintenance
was estimated at 2% of the machine cost per 100 hours of operation.

RESULTS AND DISCUSSION
1- Cutting height

The obtained results of cutting height using different cutting blades with
weeding cutter compared with manual cutting method for cutting weeds
under study are summarized in Table (3). These results indicated that the

The total mechanical weeding cost(LE/100 m*) =
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cutting height values varied between using different mechanical and
manual methods for cutting weeds. The manual cutting method gave the
lowest values of cutting height followed by that obtained by short flying
chin blades and 4-teeth blade. On the other side, the short flying chain
blades gave the maximum uniformity in cutting height than that obtained
with other blades of 4- teeth, 8-teeth and the long flying chain blades.

Table (3): The cutting height affected by using mechanical and manual
cutting methods.

C-Short

D- Long

A- 4 teeth B- 8 teeth flving chain | chain fivin Manual
blade blade ying YING | method

blades blades
Av. | SD | Av. | SD | Av. | SD | Av. | SD | Av. | SD
Cogongrass | 13.23 | 4.91 |15.02| 6.83 |11.29| 3.86 |17.22| 8.93 | 9.18 | 2.88
Dissgrass |19.28| 6.07 |23.20| 8.11 |16.20| 4.66 | 27.20| 9.65 | 14.78 | 3.63
Giantreed |2853| 7.40 |33.41| 8.77 |23.20| 4.76 |39.20|10.67 | 19.49 | 3.93

2- Weeding cutter capacity

The average values of weeding cutter capacity m/h for cutting the weeds
of diss grass, giant reed and cogon grass which are growing on the
irrigation and drainage channel banks with mechanical method compared
with manual cutting method are illustrated in Fig. (5). The obtained
results indicated that the maximum capacities of portable weeding cutter
of 149.82, 120.32 and 44.56 m?/h were obtained using the short flying
chain blade for cutting diss grass, giant reed and cogon grass,
respectively. However using 4-teeth blade gave the next highest values of
capacity followed by 8-teeth blade and long flying chain blades.
Meanwhile, using manual cutting gave the lowest values of cutting weed
capacity with respect to the mechanical cutting capacity using any given
cutter blade under study.

These results mean that the manual cutting capacity was increased from
34.96 to 149.82% from 26.26 to 120.32 % and from 25.53 to 114.56%
for cutting diss grass, giant reed and cogon grass, respectively when
using the modified cutting blades of short flying chain with portable
weeding cutter. On the other hand using the portable weeding cutter with
short flying chain blades increased the cutting capacity comparing with
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manual method by about 328.55, 358.19 and 348.73% for cutting diss
grass, giant reed and cogon grass, respectively. However, the increment
percentages in cutting capacity using the short modified flying chain
blades with portable weeding cutter instead of 4-teeth blade were 34.13,
30.54 and 26.66 % and were 49.30, 40.17 and 45.01 % with 8-teeth blade
for cutting diss grass, giant reed and cogon grass, respectively. These
results concluded that the modified short flying blades with portable
weeding cutter gave the best results of cutting capacity in comparison
with other cutter blades and manual cutting method for cutting common
growing weeds of diss grass, giant reed and cogon reed on irrigation and
drainage borders.
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cutter cutter

Fig.(5): Weeds cutting capacity using mechanical and manual methods.

Regarding the effect of weed type on the cutting capacity, the results
indicated that the maximum cutting capacity was obtained for diss grass
followed by giant reed and cogon grass using blade under study. The
average values of cutting capacity were 149.82, 120.32 and 114.56 m*h
using the modified short flying chain blades with portable weeding cutter
comparing with 34.96, 26.26 and 25.53 m?h using manual method for
cutting diss grass, giant reed and cogon grass, respectively. These result
may be due to the variance in physical and mechanical properties of each
weed type.

3- Cutting efficiency

The average value of cutting efficiency using any given cutter blade
under study with portable weeding cutter for cutting the growing weeds
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of diss grass, giant reed and cogon grass on channel banks and borders
comparing with manual cutting method are illustrated in Fig. (6). The
results show that the cutting efficiency of using the modified short flying
chain blades with portable weeding cutter gave the highest values of
cutting efficiency with respect to the other cutting blades used for cutting
any given weed type under study. The next highest average values of
cutting efficiency were obtained with using 4-teeth cutter blade followed
by 8-teeth cutter blade for cutting any given weed type under study.
However, the average values of cutting efficiency for manual method
were found to be lower than that obtained with using the modified short
flying chain blades and higher than that obtained with using 8-teeth and
long flying chain blades for cutting any given weed type under study.
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Fig.(6): Weed cutting efficiency using mechanical and manual methods.

The maximum efficiencies of 98.87, 95.32 and 93.65 % were obtained
using modified short flying chain blades compared with 95.90, 90.55 and
87.09 % using cutting manual method for cutting diss grass, giant reed
and cogon grass, respectively. The increment percentages in cutting
efficiency due to using the modified short flying chain blades were 25.79,
34.23, 51.52 and 3.09 % comparing with 4-teeth blade, 8 teeth blade,
modified long flying chain blades and manual method, respectively for
cutting diss grass weeds. The corresponding increment percentages in
cutting efficiency for cutting giant reed weeds were 29.87, 44.93, 64.39
and 5.26 %, respectively. Also, they were 33.33, 51.52, 71.23 and
66.67% for cutting cogon grass weeds with using 4-teeth blade, 8-teeth
blade, modified long flying chain blades and manual method,
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respectively. The results also indicated that the highest values of the
cutting efficiency were obtained for cutting diss grass weeds using any
given cutting blades under study. However, the lowest values of cutting
efficiency were obtained for cutting cogon grass weeds using any given
cutting blades under study.

4- Enerqy requirement

The energy requirement for cutting weeds on irrigation and drainage
channel banks using mechanical method with different cutting blades
under study in comparison of manual cutting method are calculated per
100 m? and summarized in Table (4). These results showed that the
energy requirement values varied between mechanical methods using
different cutting blades and manual cutting method. The lowest value of
energy requirement was obtained using modified short chain blades for
cutting any given weed under study, followed by cutting with manual
method.

Table (4) : Energy requirement (kW.h/100 m?) for cutting weeds using
mechanical and manual method.

Mechanical method
Short flying | long flyin Manual
i'lfgg ‘;’)'Ifgg chaiz ; cghai)r/1 ’ method
blades blades
Diss grass 0.783 | 0.901 0.543 1.190 0.601
Giant reed 1.005 | 1.117 0.716 1.536 0.800
Cogon grass | 1.060 | 1.266 0.783 1.637 0.823

The energy requirement using the modified flying chain blades decreased
by about 44.98, 65.91, 119.07 and 10.55 % comparing with 4-teeth blade,
8 teeth blade, long flying chain blades and manual method, respectively
for cutting diss grass. However, the corresponding values in the
decrement percentage of energy requirement for giant reed were about
40.41, 56.07, 114.50 and 11.70 %. Also, they were 36.36, 61.67, 109.07
and 5.06 % for cutting cogon grass with 4-teeth blade, 8-teeth blade and
modified long chain blades, respectively. These results mean that using
modified short flying chain blades can save the energy requirement by
about 5-11, 36-44, and 56-65 % with respect to manual method, 4-teeth
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blade and 8-teeth blade, respectively for cutting common growing weeds
on irrigation and drainage channel banks.

5- Estimation of weeding cost

The average values of cost estimation (LE/h) of cutting growing weeds
on irrigation and drainage channel banks, using portable weeding cutter
with any given cutting blades comparing to manual cutting method, were
4.71 and 3.75 LE/h, respectively. However, the weeding cost (LE/100
m?) using portable weeding cutter with 4-teeth, 8-teeth, short flying chain
and long flying chain blade were 4.21, 4.69, 3.14 and 6.36 LE/100 m?
respectively, comparing with 10.73 LE/100 m? using manual cutting
method for cutting diss grass. However, the corresponding value of weed
cost for cutting giant reed were 5.11, 5.48, 3.91, 7.75 and 14.28 LE/100
m?® Also, costs were 5.20, 5.96, 4.11, 7.92 and 14.69 LE/100 m? for
cutting cogon grass using 4-teeth, 8-teeth, short flying chain and long
flying chain blades, respectively. These results concluded that the
modified short flying chain blades reduce the weeding cost by about 240-
265 % for manual cutting method.

Conclusion

% Using the portable weeding cutter with short flying chain blades
increased the cutting capacity by about 328.55, 358.19 and 348.73%
and increased cutting efficiency by about 3.09, 5.26 and 7.53%
comparing with manual method for cutting diss grass, giant reed and
cogon grass, respectively.

% The introduction of the portable weeding cutter with short flying
chain blades for controlling growing weeds on the irrigation and
drainage channels banks should be promoted in order to reduce the
manpower requirements (about 5-11%) and reduce the weeding cost
(about 240-265%) that is not easily available and also to be able to
perform weeding operation in the best period of cutting weed.

% Using portable weeding cutter with short flying chain blades reduce
the blade damage and the bad reactions resulted from shocks with
hard things in working area. However, the continuous working could

Misr J. Ag. Eng., January 2012 -97 -



FARM MACHINERY AND POWER

cause certain amount of fatigue of the workers, and should be taken
into consideration in future study.
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