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Abstract: Improper weed control methods can cause about 30—35% reduction in crop yield. Mechanical weed control
on ridges is still a major problem. A ridge profile power weeder was designed and developed for weeding of ridge planted
crops. The main working components of the weeder were cutting blades and rotor shaft. Three types of blades (L-type,
C-type and Flat-type) were selected having length, width and thickness of 100 mm, 25 mm and 6 mm, respectively,
operating with a rotor shaft of 18 mm in diameter. C-type blades were most suitable at gang speed of 200 rpm and
15.26£0.96% (d.b) soil moisture content with weeding efficiency, plant damage, field capacity of 91.37%, 2.66%, and 0.086
ha.h-1, respectively. Time saving with ridge profile power weeder as compared to manual weeding was 92.97 per cent.
Key Words: Ridge profile, mechanical weeding, weeding efficiency, plant damage

I. INTRODUCTION
Power weeder is compact and light weight machines which is powered by either petrol or diesel engines the main
purpose of this machine is to inter cultivate orde weed between rows of different agriculture, horticulture and plantation
produce such as paddy, sugarcane, fruits, vegetables, etc. these machine are machine become popular in farmer due to its
light weight mechanical weed control not only kills the weed but also keep soil surface loose ensuring better soil aeration
and water holding capacity. In general, diesel engines are employed in them. Also there are varieties of attachments
available in the market for the weeder making it a multi-purposeful machine. In India, reduction in yield due to weed
alone is estimated to be 16-42 % depending on crop and location and involves 1/3rd. of the cost of cultivation Goel. et al.,
(2008). The weed should be controlled and eliminated at their early stage. Depending upon the weed density, 20-30
percent loss in grain yield is quite usual which might increase up to 80 per cent if adequate crop management practice is
not observed. There are various weed control methods like mechanical, chemical, manual and weedicide. Mechanical
weed control is very effective as compared to manual weeding it reduce drudgery, labour requirement and time.
Materials and Methods
Component of developed rotary Power weeder
Frame
60 cm long iron angle are used for frame. 2HP power engine is mounted on frame fixed with 10 mm 4 bolts. Overall
dimension of frame is 60cmsq /ft and width is 2inch.
Handle
Handle is used for balancing rotary weeder in field operation. Round pipe is used for the handles with required
dimensions & Accelerator is fitted on handle & connected to carburetor by using wire. The overall length of handle 1066
mm with two bends from point of attachment and have a height of 750 mm from ground level. The handle is attached on
main frame at the rear of the machine with help of four pieces of nut and bolts of having diameter 10 mm. With help of
handle, the machine can be steered.
Wheel
It is used for transportation and operation in field. In the dry field condition the transport wheel is better for preventing
the jerking in undulated fields and smooth field operation .The weeder is fitted with tyre sizes 22 to 28 inches (560 to 710
mm) diameter and | /22 to 2 in (38 to 5| mm) wide. The wheels are fitted on the wheel shaft .The wheel provides better
traction and stability during dry field operation.

IJIRAE: ©2014-23, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page 576



L XY

B

IJIRAE::: International Journal of Innovative Research in Advanced Engineering ISSN: 2349-2163
IBERRE Volume 10, Issue 07, July 2023 https://www.ijirae.com/archives
Wheel shaft

It is shaft on which wheels are mounted. Wheel shaft was selected as 90cm long 4.5 mm wide wheel shaft is fitted the
frame and engine load is mounted on the shaft.

Power Requirement

Soil resistance has a considerable effect upon the power requirement of weeder. Also, width of cut and speed of
operation influences power requirement of weeder. For calculating draft of the weeder, specific draft of soil was taken as
25 N.cm-2 (for sandy loam soil). The speed of operation of the weeder was considered as | to 1.2 km.h-1.Total width of
coverage of cutting blades was 400 mm as single ridge having 200 mm one side slanting length. The depth of operation
was considered as 40 mm as at weeding stage depth of root of weed was not more than 40 mm (after25 days of planting
of potato crop). Based on the above assumptions, draft was estimated to be 4000 N. Considering belt-pulley power
transmission efficiency of70%, corresponding power requirement was calculated as:

Total power requirement (kW),

= (Draft, N X Speed, m.s-1) / (Efficiency, %) . .. ..(I)

= (4000 X 1.2 X 1000) / (3600 X (70/100))

= 1.90 kW

Therefore, an engine of 2.20 kW was selected as a power source for the weeder.

Design of Rotor Shaft

Minimum revolutions required for weeding was assumed to be |50 rpm at soil moisture content |1.3% (db)
(Niyamapaand Chertkiattipol, 2010). For designing the rotor shaft, the maximum tangential force which can be endured
by it was considered. The maximum tangential force occurs at the minimum tangential speed of rotor shaft, which was
calculated by the following equation (Bernacki et al., 1972):

75 N, AL
K, s, TR
mrin

Where,

Ks = Maximum tangential force, kg,

Cs = Reliability factor (1.5 for non-rocky soils and 2 for rocky soils),

Nc = Power of engine, hp,

hc = Traction efficiency for the forward rotation of rotor shaft as 0.9,

hz = Coefficient of reservation of engine power (0.7-0.8),

and

umin= Minimum tangential speed of blades, m.s-1.

Machine Components

Based on design values of different components, an engine operated ridge profile weeder was fabricated in the workshop

of the Division of Agricultural Engineering, IARI, New Delhi. A power source of 2.20 kW (Yamaha- Birla), 3600 rpm, two-
stroke, petrol-start kerosene-run engine was selected, which was capable of providing the required power. Side and front
view of the ridge profile power weeder is shown in Figs. 2 and 3, respectively.
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Fig. I: Specifications of L-type blade
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Fig. 3: Front view of ridge profile power weeder
Main frame
A main frame of 530 mm length, 200 mm height and350mm width having two handles was made of M.S. square having size
of 25 x 25 x 3 mm. The frame was made rigid so as to provide support to the rotor blades, engine, wheels and handles.
The weight of the machine was 53 kg with all assemblies and engine.
Rotor shaft and blades
The length of rotor shaft (18 mm diameter) was 200mm ,so that it could cover the entire ridge surface. Three type of
blades were selected viz, L- type, C- type and Flat- type. The blades of the rotor was made of mild steel flat of 25mm
width and 6 mm thickness. The radius of the rotor blades was kept as 50 mm. Sixteen blades of cutting width50 mm were
fabricated, and four blades were provided on each flange. Each rotor shaft was provided with one pair of flange, providing
total width of cutting of 200 mm. The rotor blades were fitted on mild steel flange of 90 mm diameter and 8 mm
thickness.
Transportation wheels
Three rubber wheels, each of 140 mm in diameter and 40mm in width, were fitted on a shaft with bush. Provision was
made to raise or lower the wheels as per requirement, so that the frame of the weeder could remain above the top of
ridge.
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Handle

The handle of the power weeder was made of 25 mm diameter conduit pipe (16 gauge) and fitted to the frame. Handle
height was kept at 700 mm with provision of adjustment as per the convenience of the operator.

Power transmission system

The power transmission system consisted of speed reduction gearbox (10:1), belt and two-step pullies. Power was
transmitted from engine to intermediate shaft, and from intermediate shaft to the rotor blade shaft. Specifications of the
power weeder is given in Tavle I.

Performance Evaluation

Prototype of ridge profile power weeder was tested under field conditions in sandy loam soil for its performance
evaluation with different combinations of soil-machine parameters (Fig. 4). A 900 m2 field was divided into three equal
block sizes according to randomized complete block design. The ridge profile power weeder was tested for 2 h in the
field at each level of soil moisture content. The following performance indicators were calculated using the observed data
in the field:

Field capacity

Field capacity (ha.h-1) was computed by recording the area weeded during each trial run in a given time interval. With the
help of stopwatch, time was recorded for respective trial run along with area covered.

RESULTS AND DISCUSSION
Performance of Weeder at Different Soil Moisture
Content
The performance parameter as a function of moisture content was recorded for the powered weeder in the
experimental field (Fig. 4). It can be seen from Fig.5 that weeding efficiency increased with increase in moisture content at
each rotor. shaft speed, since soil compaction was optimum at high moisture  content which made weeds easily
susceptible to mechanical shear. However, plant damage percentage was not significantly influenced by soil moisture
content.
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Fig. 5: Performance parameters of weeder as a function of soil moisture content
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Fig. 6: Performance parameters of weeder with different types of blade
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Performance of Different Types of Blade

Performance of the weeder with different types of blade is shown in Fig. 6. Highest weeding efficiency was recorded for
L-type blade (86.23%), and lowest for flattype blade. L-type blade had highest weeding efficiency due to increased soil
contact with uniform cutting depth throughout its cutting width.

CONCLUSION
A manually operated ridge profile power weeder operated by a 2.2 kW engine and weighing 53 kg was designed and
developed for weeding with minimum plant damage and power requirement. C-type of blades (length, cutting width and
thickness of 100 mm, 50 mm and 6 mm, respectively) operated by rotor shaft of 18 mm in diameter and 200 mm.

ACKNOWLEDGEMENT

We wish to express our sincere thanks to our honorable chairman Thiru. JANSONS.T.S.NATARAJAN, Sengunthar
Institutions, Tiruchengode for providing opportunity to do this project. We wish to extend our heartfelt thanks to our
honorable Secretary and Correspondent Prof A BALADHANDAPANI, M.A,M.Phil., and other respected Trust members
for providing us with all the facilities to develop the project successfully. We would like to express our sincere gratitude
to our beloved Principal Dr.R.SATISHKUMAR, M.Tech., Ph.D., for having rendered us moral support in our endeavor we
feel elated by the encouragement of Mr. N-THIRUSENTHIL ADHIBAN, M.E., Head of the Department of Mechanical
Engineering for motivating us throughout the completion of this project.

REFERENCES

I.  Akshayshinde,AkshayPatil,SohamTirodkar,Mandarjagtap(2017) “Solar Powered & Arduino Controlled Agribot IJSTE-
International Journal of Science Technology & Engineering ,Volume 4, Issue 5ISSN(online):2349-784X.

2. Newton Roy Gingerich (1998) “Electric Powered Small Tractor ”United States Patent, Patent Number:5,743,347

3. Stephen Heckeroth(2009) “Electric Tractor” United states Patent, Patent Number: US7828,099B2

4. TharoonT (2017) * Design and fabrication of rotary tiller blade "IRJET volume: 04 Issue:le-ISSN: 2395-0056 ,p-
ISSN:2395-0072.

5. Weerachai Arjharn (2001) “Preliminary Study on the Applicability of an Electric Tractor” Journal of JSAMé63 (3)130-
137,2001.

6. Duff and Oricno (1971) reported that the timing rather than the frequency of weeding was a major determinant of
effective weed control for rice.

7. Biswas(1984) according to the power sources of weeder.

8. Smith(1964) stated that inter cultivation is an operation that required some kind of tool that stir the surface of the
soil to a shallow depth in such a manner that young weeds could be destroyed and crop growth promoted.

9. Devnani (1988) and Singh et al., (1996) reported that the aim of inter cultivation is to provide best opportunity for
the crop to established and grow vigorously, upto the time of harvest.

10. Ramamoorthy and Balasubramanian (1991) conducted a field experiment on a clay loam during the monsoon season
to develop an economic integrated weed control method for upland direct seeded rice.

I'l. Venugopaletal,(1983) observed that weed competition was more under broadcast situation. Hand weeding gave the
highest weed control efficiency (89.74%) and higher grain yield (63.55qt/ha) compared to the herbicidal treatments.

12. Yadav (1980) gave details of serrated blade for hoe and harrow, bullock drawn blade cum tine hoe for weeding and
intercultural operations in dryland farming.

13. Vegaetal,(1985) recorded that Echinochloacrusgalli, Echinochloacolonum Cyprusiria, commelina Benghalens is and
Digtariasauguinalis are the predominant weeds in rice fields.

14. B.T.S.Murthy(2004) Reported about the problem of weeds in upland rice and gives the weeds and their groups.

I15. Datta et al., (1974) reported that the weeding is traditionally carried out with indigenous and tools.

16. Sridhar H.S. has studied, “Development of single wheel multiuse manually operated weeder” International Journal of
Modern Engineering Research (IJMER) Vol. 3, Issue. 6,Nov-Dec2013pp-3836-3840I1SSN:2249-6645.

17. Nagesh Kumar (2014) has studied, “ Performance evaluation of weeders” International Journal of Science,
Environment and Technology,Vol.3, Issue.6,ISSN:2278-3687.

18. Akhijahani H S; Arabhosseini A; Kianmehr M H.201|.Effect of vehicle and rotational speeds on performance and
mechanical damage of new a mechanical Inter-row weeder. Middle-East |. Sci. Res., 7 (6), 869-875.

19. Bernacki H; Haman J; KanafojskiCz.1972. Agricultural machines, theory and construction. Scientific publication,
Central Institute of Scientific, Technical and Economic Information, Warsaw, Poland, (1), 426- 428.

20. Mott R.1985. Machine Elements in Mechanical Design. Merill Publishing Company, Columbus, Ohio.

21. Goel, AK, D. Behera, B.K.Behera, S.K.Mohanty, S.K.Nanda, Development and Ergonomic Evaluation of Manually
Operated Weeder for Dry Land Crops, Agricultural Engineering International: the CIGR Ejournal, Volume X, 2008.

IJIRAE: ©2014-23, AM Publications, India - All Rights Reserved https://doi.org/10.26562/ijirae Page 580



