CONTENTS

AGRICULTURAL MECHANIZATION IN ASIA, AFRICA AND LATIN AMERIC*

Yoshisuke Kishida

Mohamed Hassan Dahab
Hassan Elhaj Hamed Hassan
Mohamed Hassan Nayel

K. Kathirvel, R. Manian
T. Senthilkumar

Mukesh Singh, T. K. Bhattacharya 20 Studies on Blending of Refined Soybean Qil and Ethanol v
H. C. Joshi, T. N. Mishra sel as Hybrid CI Engine Fuel
Binisam, K. Kathirvel 28 Effect of Whole Body Vibration of Riding Type Power Tille-
R. Manian, L. P. Gite
K. Rayaguru, Md. K. Khan 33 Post Harvest Practices of Betel Leaves in Orissa, India
G. Sahoo, U. S. Pal
S. N. Yadav, M. M. Pandey 38 Effect of Design and Operating Parameters of Performance -
D. C. Saraswat cultivation Sweep Vertisols
Sukhbir Singh 45 Development and Evaluation of a Light Weight Power Tills
Dinesh Kumar Vatsa ated Seed Drill for Hilly Region
T. B. Adhikarinayake, J. Miiller 48 An Airtight Paddy Storage System for Small-scale Farme-
J. Oostdam, W. Huisman, P. Richards Lanka
A. Sessiz, T. Koyuncu, Y. Pinar 56 Soybean Threshing Efficiency and Power Consumption for
ent Concave Materials
Lizardo Reina C, Edmundo J. Hetz 60 Evaluation of the Agricultural Tractor Park of Ecuador
Sheikh El Din Abdel Gadir El-Awad 67 Improvement of the Modified Grain Thresher for Groundnu: =~ «
Awad El-Karim Sir-Elkhatim Abdu- ing
Elmagid, Mohamed Ahmed Ali
S. Kaleemullah, R. Kaliappan 73 Design, Development and Evaluation of a Rotary Type Chil.
Binisam, K. Kathirvel 79 Influence of Forward Speed and Terrain Condition on Han:
R. Manian, C. R. Mehta mitted Vibration of Power Tiller
T. Senthilkumar, Aravinda Reddy Performance Evaluation of Implements for Incorporation o-
R. Manian, K. Kathirvel Stalk
Abstracts 87
News 89
Book Review 89
* *
New Co-operating EAitor .............cccovvvvevennnn. 27 Back ISSUES....coovieiiiiiiiiicieeecece e

Co-operating Editor.........cccovveveveiieieneic 91

Vol.38, No.3. O

Editorial

Modification of Power Transmission System to the Stationz-
bine Thresher

Performance Evaluation of Tractor Drawn Weeding Cum E:-
up Equipment for Cotton ‘




Performance Evaluation of Tractor Drawn Weeding

Cum Earthing-up Equipment for Cotton

Coimbatore - 641 003
INDIA

T. Senthilkumar
Research Scholar

search Institute,

Coimbatore - 641 003

Abstract

The arduous operation of weeding
is usually performed manually with
the use of traditional hand tools in
an upright bending posture, induc-
ing back pain for a majority of the
labour. The situation necessitates
the introduction of a suitable ma-
chine for weeding operations. The
unit developed consists of an inter
cultivator cum earthing-up equip-
ment fitted to a standard tractor
drawn ridger. Three sweep type
blades 45 cm wide are affixed to the
ridger frame with 120° approach
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Fig. 1 Tractor drawn weeding cum earthing-up equipment
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angle and 15° lift angle for accom-
plishing the weeding operation
between standing rows of crops.
Three ridger bottoms fitted behind
the sweep blade work on the loos-
ened soil mass and aid in earthing-
up by forming ridges and furrows.
The unit was evaluated for its per-
formance with the available weed-
ers and the conventional method.
Manual weeding with a hand hoe
registered the maximum efficiency
of 82.56 % (wet basis) and 82.4 %
(dry basis). The weeding efficiency
of tractor drawn weeding cum
earthing-up implement was 60.24
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(wet basis) and 61.62 (dry basis).
The savings in cost of the weeding
operation with bullock drawn junior
hoe, self propelled power weeder
and tractor drawn weeding cum
carthing-up implement when com-
pared to manual weeding was 78.7,
79.8 and 68.7 percent respectively.
The savings in time of the weeding
operation with bullock drawn junior
hoe, self propelled power weeder
and tractor drawn weeding cum
carthing-up implement when com-
pared to manual weeding was 96.5,
96.6 and 98.9 percent respectively.

Introduction

Crop intensification, timeliness
in farm operations and efficient use
of production resources are critical
Inputs in increasing the productiv-
ity of the agricultural sector. A de-
crease in the availability of agricul-
tural labour is a direct consequence
of migration of agricultural labours
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to the industrial sector due to the
development of market economy
and rural industries. One third of
the cost of cultivation is spent on
weeding alone when carried out
with manual labour. The arduous
operation of weeding is usually
performed manually with the use
of traditional hand tools in upright
bending posture, inducing back pain
for a majority of the labours. This
situation necessitates the introduc-
tion of a suitable machine for weed-
ing operations in cotton cultivation.

Review of Literature

The yield of cotton was reduced
by 41.46 % when the weeds were
allowed to grow unchecked. The
treatment of weeding alone and
interculture and weeding together,
however, did not differ significantly.
In the row crops of cotton after the
50th day of sowing with or without
application of herbicide, the bullock
drawn junior hoe was used for inter
cultivation. After 2 or 3 times of
inter cultivation with the junior hoe,
urea or nitrogen was applied to the
crop with the help of a ridger. The
bullock drawn blade harrow gave
better performance when compared
to a bullock drawn three tyne cul-
tivator as seen from Table 1. The

plough may be used at the later
stages of plant growth (Bahl et al.,
1988).

A ridger should be used between
the rows for inter-row cultivation
and for collecting soil around the
crop rows. Tractor drawn, high-
clearance cultivators using full and
one-half sweeps has given good
results. The bullock-drawn lister
plough may be used at later stages
of plant growth. A ridger may be
used between the rows for inter-row
cultivation and for collecting the
soil around the crop rows.

Materials and Methods

i. Development of Tractor Drawn
Weeding Cum Earthing-up Equip-
ment for Cotton

The unit developed consists of
an inter cultivator cum earthing-up
equipment fitted to a standard trac-
tor drawn ridger. Three sweep type
blades 45 cm wide are affixed to the
ridger frame with 120° approach
angle and 15° lift angle for accom-
plishing the weeding operation
between standing rows of the cotton
crop. The operational view of the
unit between the rows of cotton crop

is shown in Fig. 1. Three ridg:
toms fitted behind the sweep
work on the loosened soil m:
aid in earthing-up by forming
and furrows. The specificat:
the unit are shown in Table 2

The salient features of th:
are: weeding and earthing-up
tions are simultaneously pers
in a single pass; row to row d
between the sweep blades a
ridger bottoms are adjustab!
75 and 90 cm); cost of the -
Rs.12,000; and the capacity is
per day.

ii. Existing Models of Weed¢
Cotton

The available models of w:
which can be used for weec
the cotton crop are:

a. Self propelled power

(TNAU model)

b. Bullock drawn junior hos

The description of the abov:
tioned implements and their s
cation are furnished below.

a. Self Propelled Power W
(TNAU model)

The weeder was operated
hp petrol start kerosene run ¢
The engine power was tra
ted to ground wheels thrc

Table 1 Comparative performance of weeders

, . Weedin Plant damage, Cost of
tractor drawn high clearance culti- Name of the weeder efﬁciency:g% 0 | Man-hrs/ha ing R
vator with full and half sweeps gave Blade hattow ‘ 76.8 12.16 6.63 15
good results. A bullock drawn lister Three tyne cultivator | 67.4 9.7 6.94 17.

Table 2 Specification of weeding cum earthing-up implement Fig. 2 Efficiency of weeders evaluated in cotton cro

Details Value - Weeding efficiency, %
Over all dimensions (L x B x W), mm 2100 x 630 x 1500 ‘ 82.56 8-
Weight, kg 242 T Drybasis
Number of rows ' 3 6349 64
Number of weeding blades 3
Number of ridger bottoms 3
Shape of the weeding blade V shaped sweep bottom
Width of sweep blade, mm 450
Approach angle, deg 120
Lift angle 15
Row spacing, cm Adjustable (60,75,90 cm)
Source of power 35-45 hp tractor

Depth of operation, cm \ 15

T, T2 T; T,
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V belt-pulley and sprocket-chain
mechanism. A replaceable sweep
blade was fixed at the back of the
machine. Sweep blades of different
width can be fitted to the machine
depending on the row to row spac-
ing of the crop. A tail wheel was
provided at the rear to maintain the
operating depth. The sweep blade
could be raised or lowered so as to
have the desired operating depth.
A rotary weeding attachment to the
power weeder was developed. The
rotary tiller consisted of three rows
of discs mounted with six curved
blades in opposite directions alter-
natively in each disc. These blades,
when rotating, enabled cutting and
mulching the soil. The width of
coverage of the rotary tiller was
350 mm and the depth of opera-
tion could be adjusted to weed and
mulch the soil in the cropped field.
In addition to the rotary tiller and
sweep type blades, the ridger or
cultivator could be easily fitted to
the unit, in place of the rotary tiller
by the operator for field operations.
The cost of the machine was Rs.

53,000/- (Rs. 35,000/- excluding the
prime mover). The capacity was 0.75
ha per day. Additional features of
the unit make it useful for weeding
between rows of crops like tapioca,
cotton, sugarcane, maize, tomato
and pulses whose row spacing was
more than 45 cm. The specification
of the power weeder are furnished
in Table 3.
b. Drawn Junior Hoe

The bullock junior hoe was an in-
tercultural implement used primar-
ily for weeding between the rows
of standing crops. It consisted of
reversible shovels with curved tynes
attached to the framework with a
hinge arrangement. A handle and
beam were fixed to the framework
for guiding and attaching the unit to
the yoke. The spacing between the
shovel could be adjusted according
to the row spacing of the crop. The
cost of the unit was Rs.1500.

iii. Conventional Method of Weed-
ing

In the conventional method of
weeding the cotton crop, weeding

Table 3 Specification of power weeder (TNAU model)

Details Value
Over all dimensions (L x B x H), mm 2400 x 1750 x 1100
Weight, kg 300

Source of power
Number pf blades
Nominal working width, mm

Depth of operation, mm

3.5 hp petrol start kerosene engine
Sweep blade: 1, Shovel: 5

2,250 (Adjustable depending on row spacing)

30 (Adjustable)

Fig. 3 Depth of operation of weeders and percentage
“plant damage in cotton field

]

Depth of weedin n, cm Percent of plant damage, % Saving in cost, %
61 ) 116 120
- 14
100
= 12
10
-8
| 16
i
| 14
2.4
‘ =13
8
0. = | ' | 022
i o 0
T, 2 T T,

is performed by women with a hand
hoe. The hand hoe consists of a tri-
angular shaped mild steel-weeding
blade of 75 mm width attached to
a short wooden handle of 450 mm
length. The weeding operation is
carried out in an upright bending
posture.

iv. Treatments Selected for the In-
vestigation

The treatments selected for the
investigation included:

T;: Operation with junior hoe

T>: Operation with self propelled

power weeder (TNAU model)

T5: Operation with tractor drawn

inter cultivator

T,: Control (Manual with hand

hoe)

The developed tractor drawn
weeding cum earthing-up imple-
ment was evaluated for its perfor-
mance in terms of weeding efficien-
cy (wet basis and dry basis), depth
of operation and percent breakage of
cotton plant. The moisture content
of the soil during evaluation was
14.48 percent on dry basis.

v. Weeding Efficiency and Percent
Breakage

The weeding efficiency (wet ba-
sis) was computed by using the fol-
lowing expression.

0/ — (Wr)y,
Nww % (WI')W T (Wr)w x 100
Where,

Fig. 4 Saving in cost and time when compared
to conventional method

Saving in time, %

120

=1 100

VOL.38 NO.3 2007 AGRICULTURAL MECHANIZATION IN ASIA, AFRICA, AND LATIN AMERICA 17



Nww: Weeding efficiency (wet ba-

sis), per cent

(Wr),: Wet weight of weeds re-

moved by the implement/m?

(Wu),: Weight of weeds left

in the field after the weeding
operation/m?

The weeding efficiency (dry ba-
sis) was computed by using the fol-
lowing expression.

_ (Wr),

Nwa %0 W)+ (lWr)d x 100

Where,

Nwa: Weeding efficiency (dry ba-

sis), percent

(Wr)4: Weight of oven dried weeds

removed by the implement/m?

(Wu)4: Weight of oven dried

weeds left in the field after the
weeding/m?

The percent breakage of cotton
stalks was computed by using the
following expression.

o, % = % x 100

Where,
P,: Number of plants broken in
the row
P.: Total number of plants in the
row
The cost of weeding with trac-
tor drawn weeding cum earthing-
up implement was compared with
weeding by power weeder, junior
hoe and manual method of weeding.
The cost and time saved by the trac-
tor drawn weeding cum earthing-
up implement against other methods
was compared.

Results and Discussion

During the field trials, it was
observed that the power weeder
(TNAU model) could not be oper-
ated between the standing rows of
the cotton crop. One of the ground
wheels has to be necessarily run on
the ridge resulting in overturning of
the unit. As a result the plants were
damaged. Hence, the power weeder
was used in the plot sown by a pneu-
matic planter and cultivator seeder,
where there was no ridge between
the rows, and the performance was
compared.

The performance evaluation of the
weeders in the cotton crop is pre-
sented in Table 4. The weight of the
weeds collected in treatment T; was
maximum when compared to T, T
and T,. The higher weight of weeds
collected was due to complete up
rooting of the weeds by the tractor
drawn weeding cum earthing-up
implement.

The weeding efficiency (wet and
dry basis) for all the selected treat-
ments is shown in Fig. 2. It was ob-
served that there was no significant
variation between the weeding effi-
ciency on wet basis and weeding ef-
ficiency on dry basis in all the treat-
ments. Among the treatments, Tu
registered the maximum efficiency
of 82.56 % (wet basis) and 82.4 %
(dry basis). The efficiency of T, and
T; are comparable. T, had the lowest
efficiency of 43.13 % (wet basis) and

44.5 % (dry basis) among the t
ments.

The depth of operation of wee
in all the treatments is shown in
3. The depth of operation was
highest in T;. Owing to this
mum depth of operation the w:
were completely uprooted anc
weight of the weeds collectec
unit area was also maximum in -
seen from the observations rec
in Table 4.

The depth of operation wa
minimum in T;. But the weig
weeds collected per m? arez
more when compared to T, ar
This was because some of the |
were pulled out by hand while
ual weeding. The depth of oper
was low in T, and T,, which nec
tated additional passes in thesc
treatments.

The percentage of plant dam
in the trial field during the oper
of weeders is shown in Fig. 3
percentage of plant damagec
more in T, followed by T;. Thi:
because the wheels and the
caused damage to the plants
passing the irrigation channel!
while turning of the weeder
headland. With sufficient t
land and training in the ope:
of the units between the row
percent of plant damage cot
minimized. The results of the
for the weeding operation wi
selected treatments are presen:
Table 5.

Table 4 Results of the performance evaluation of weeder in cotton crop

Particulars T T T T.
Wet weight of weeds collected after weeding operation, gm/m? 139.3 160.0 3249 429
Wet weight of weeds left in the field after weeding operation, gm/m? 80.09 211.02 214.4 91.
Total wet weight of weeds, gm/m? 219.39 371.02 539.4 52(
Weeding efficiency, % 63.49 43.13 60.24 82.2
Dry weight of weeds collected after weeding operation, gm/m? 72.12 68.15 148.7 243
Dry weight of weeds left in the field after weeding operation, gm/m? 40.31 83.73 91.99 St
Total dry weight of weeds, gm/m? 112.3 151.88 240.7 297
Weeding efficiency, % 64.15 44.87 61.62 82.-
No of plants for 30 m length 162.6 150.0 167.0 155
Damaged plants 1.33 14.0 4.0 0.3
Percentage of damage ‘ 0.80 9.51 2.40 0.2
Depth of operation, cm ‘ 6.1 4.87 14.7
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The savings in cost and time of
ceding operation with the bullock
-awn junior hoe, self propelled
>wer weeder and tractor drawn
ceding cum earthing-up imple-
ent are shown in Fig. 4. It is clear-
shown from the figure that all the
catments T, To and T; resulted in
wvings of cost and time when com-
-ared to T,. Tz, T> recorded the high-
=st percent cost saving, followed
v T and T. High initial cost of the
ractor and weeding unit increased
he cost of weeding operation in T
nd hence it was the lowest. There
as little difference in time saving
:mong treatments T, T, and Ts.

Conclusions

Based on the analysis of the re-
:ults the following conclusions were
irawn.

* An inter cultivator cum earth-
ing-up implement fitted to a
standard tractor drawn ridger
was developed.

* The developed unit was evalu-
ated for its performance in com-
parison with the existing mod-
els of weeders and conventional
method of weeding.

* Manual weeding with hand hoe
registered the maximum ef-
ficiency of 82.56 % (wet basis)

and 82.4 % (dry basis). The
weeding efficiency of tractor
drawn weeding cum earthing-
up implement was 60.24 % (wet
basis) and 61.62 % (dry basis).
* The cost saving of the weed-
ing operation with a bullock
drawn junior hoe, self propelled
power weeder and tractor drawn
weeding cum earthing-up
implement, when compared to
manual weeding, was 78.7, 79.8
and 68.7 percent, respectively.
The saving in time of weeding
operation with bullock drawn
junior hoe, self propelled power
weeder and tractor drawn
weeding cum earthing-up
implement, when compared to
manual weeding, was 96.5, 96.6
and 98.9 percent, respectively.
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Table 5 Result of the evaluation trail for weeding operation in cotton crop

T

Particulars T T T T,
Width of operation, m ‘ 0.45 0.75 225 -
Length of the field, m ‘ 46.0 46.0 46.0 -
Time taken to travel, sec 65.6 60.54 100.3 -
Forward speed of operation, kph 253 275 1.66 -
Theoretical field capacity, ha/hr * 0.114 0.207 0.373 -
Size of the field, m? 46x11.5=1,890 m>——
Time taken, in Ist pass, min ; 27.9 29.7 16.0 -
Time taken, in 2nd pass, min ; 27.0 24.6 - -
Total time taken, min 1 54.9 51.4 16.0 450 woman hrs/ha
Actural field capacity, ha/hr ‘ 0.058 0.06 0.198 -
Field efficiency, % | 50.9 50.0 52.6 -
Cost of operation, Rs/hr 1 50 55 250 9.0
Cost of weeding, Rs/hr 862.07 887.1 1,268.63 4,050.0
Saving in cost when compared to conventional method, % 78.71 79.3 68.68 -
Saving in time when compared to conventional method, % 96.5 96.6 98.9 -
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