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Performance Evaluation of Tractor Drawn Weeding

cum Earthing-up Equipment for cotton

ffi
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%

Abstract
The arduous operation ofweeding

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 u'eeding operations. The
unit developed consists of an inter
cultivator cum earthing-up equip-
ment fitted to a siandard tractor
drawn ridger. Three sweep type
blades 45 cm wide are affixed to the
ridger frame with 120" approach

Fig. I Tractor dras rr u eeding cum carthing-up equipment
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angle and 15" lift angle for accom-
plishinr the rieedine oIer.ation
between standing ro'uvs of crops.
Three ridger bortoms fitted behind
the srveep blade work on the loos-
ened soil mass and aid in earthing-
up by forming ridges and tirrrou.s.
The unit u,as er.aluated for its per-
formance with the available u,eed-
ers and tire conr.entional mcthod.
Manual weeding u,ith a hand hoe
registered the rlaximum elficiencv
of 82.56 9/o (u,et basis) and 82.1 %
(dry basis). The rveeding efficiency
o1'tractor drau.n rvceding cum
earthing-up implernent was 60.2r1

(wet basis) and 61.62 (dry basis).
The savings in cost of the u.eeding
operation with bullock drawtr junior
hoe, sell propelled power u,eeder
and tractor drawn u,eeding cum
earthing-up impleurent when com-
pared to manual weeding rvas 7g.7,
79.8 and 68.7 percent respectively.
The savings in time of the u,eedirrg
operation with bullock drawn junior
hoe. self propelled power r,i,.eeder
and tractor drar.l,n u,eeding cun.r
earthing-r-rp implerlent u.hen corn-
parcd to manuai u.eeding was 96.5.
96.6 and 98.9 percent rcspcctir,.ely.

Introduction
Crop intensifi cation. timeliness

in larrl operations and eflicient r-rse

of production resoLlrces arc critical
inputs in increasing the productir,-
ity of the agricr-rltural sector. A de-
creasc in thc availability ol agricul-
tr-rral labour is a direct consequence
ol n"rigration of agricultural labor-Lrs
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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 o% 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
tractor drawn high clearance culti-
vator with full and half sweeps gave
good results. A bullock drawn lister

Details

Wcight, kg

Number of rorvs

tr*umber of weeding blades

Numbcr of ridger bottoms
Shapc ofthe u,ccding blade

Width of su,eep bladc. mm
Approach angle, dcg

Lifi angle

Rou, spacing, cn-t

Soulce ofpou,er

plough may be used at the later
stages of plant grou,th (Bahl et al.,
1 988).

A ridger should be used betu,,een
the ror,,.s for inter-rou, cultivation
and for collccting soil around the
crop ro\\is. Tractol c1rau,n, high-
clearance cultiratols r-rsing lull and
one-half s\\,eeps has given good
resuits. The bu1[ock-c1r'au'n lister
plough may be used at latel stages

of plant grou,th. A rid-ser may, be
used betu,een the rou's for intcr-rou,
cultivation and lbr collecting the
soil around the crop rous.

Materials and Methods
i. Development of Tractor Drat'n
r,\'eeding Cum Earthing-up Equip-
ment for Cotton

The unit developecl consists of
an inter cultivator cum earthin-u-up
equipment fitted to a standard trac-
tor drawn ridger. Three sweep typc
blades 45 crn rvide arc afflred to the
ridger lrame with 120" approaclt
angle and 15" lift angle for accom-
plishing the ireeding operation
between standing rou,.s of thc cotton
crop. The operational view ol the
unit betu,ecn the rows of cotton crop

is shown in Fig. 1. Threc nLr-
toms fitted behind the sri e.
work on the loosened soil r'
aid irr earthirrg-up by lorrni -
and furrows. The specifica:
the unit are shown in Table l

The salient features of:
are: r,veeding and earthing-u::
tions are simultaneously pel

in a ringle pass: ro\\ to ro\\ .

betu,'een the sweep blades .

ridger bottoms are adjustal'
75 and 90 cm); cost of thr'
Rs.ll.000: and the capacitr
per day.

ii. Eristing Models of Weed,
Cotton

The available nTodels of ,,

u'hich can be used for ."vee-

the cotton crop are:

a. Sell propelled po\ver
(TNAU model)

b. Bullock drawn junior hc.
The description ofthe abo,

tror.red implemcnts and thcir' .

cation are furnished beloi.v.

a. Self Propelled Power II
(7,\'AL: model)

The u.eeder was operatccl
hp petrol start keroseno run :

The engine power u,as tra
ted to ground ll,heels thr,

Fig. 2 Efficiencv of u,eeders er,,aluated in cotton crc

Weeding efficiency, %Value

242

-1

3

3

V shaped sweep bottom
450

120

t5
Adjustable (60.75.90 cm)

35-zl5 hp tractor'

15

ffi $retbasis

] Dry basis

63.49 6.+. l5
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60

50

.+0

3i)

20

l0

0

82.56 8-

6914 61.62

43 13,14.87

Table 1 Comparative pcrfbrrrance of ueeders

Name of the rvccder

Bladc harrou,

Tlilee tyne cultivator

Table 2 Specification of weeding cum earthing-up implement

h of o
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Table -1 Specilication of po.'ver u,ecdcr (TNAU rrodel)

V belt-pulley and sprocket-chain
rnechanism. A replaceable sweep
blade u,as hxed at the back of the
machine. Sweep blades of different
u,idth can be fitted to the machine
depending on the row to row spac-
ing of the crop. A tail lvheel was
provided at thc rear to maintain the
operating depth, The s\\,eep blade
could be raised or lori'ered so as to
have the desired operating depth.
A rotarl. u eeding attachment to the
power u'eeder u.as developed. The
rotary tiller consisted olthree rows
of discs nror-rnted u'ith six curved
blades in opposrtc directions alter-
natively in each disc. These blades,
when rotatine. c-nabled cutting and
mulching the ,srril. The u,idth of
covera_qe oi the rotatv tiller was
350 mm and the depth of opera-
tion could be rcltu:ted to r,,r,eed and
mulch the stril in rhe cropped field.
In addrtiru trr rlte r.rtarv tiller and
sweep tvpe blaiie:. the ridger or
culti-u.ator coLilJ b.- easily fitted to
the unrt. 1r1 pl3;.- .ri the rotary tiller
by the opcrairrr' -^rr held operations.
Thc cost rri .ite i:trchine was Rs.

Over all dimensions (L x B x H), mm
Weight, kg
Source ofpos'er
Number pf blades

Nominal u'orkins's-idth. mm

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 speciflcation
of the power weeder are furnished
in Table 3.

b. Drswn 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 ofthe 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

Value

2,100r1750x1100
300

3.5 hp pctrol:trrt kerosene ctrgine

Sri'eep blade: 1. Shovel: 5
2,250 (Adjustablc depending on rou, spacin-e)

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:

Tl: Operation with junior hoe

l: Operation with self propelled
power weeder (TNAU model)

T3: Operation with tractor drawn
inter cultivator

Ta: 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
ofoperation and percent breakage of
cotton plant. The moisture content
of the soil during evaluation was
14.48 percent on dry basis.

v. Weeding F.fficiency and Percent
Breakage

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

trf ,-,:t::.-,.. t . :-tl

Fig. 3 Depth of operation of weeders and percentage

rr,,,, o/o:l*-ffffi*,oo
Where,

Fig. 4 Saving in cost and time when compared

11

t2

l0

8

6

I

2

0

120

100

EO

of plant damage in cotton field

,u P"o* 
ofweeding_operation, cm Percent ofplant damage,Yo

to conventional method

Sar,ing in timc. %
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E
r-1,..,,: Weeding ethciency (rvet ba-

sis). per cent
(Wr),,: Wet u'eight of u,eeds re-

moved by the implement/m:
(Wu).,.: Weight ol u,,ceds left

in the field afler the r,veeding
operationim2

Thc nccding clficicncy (dry ba-
sis) r'vas computecl by r.rsing the fbl-
lou,'ing expression.

rr u^- (\\r)r r 100rl J o- (Wr). (Wr.)., ' ""'
Where.
i1*;: Weeding efliciency (dry ba-

sis). percent
(Wr)a: Weight of oven dried rveeds

rcmoved by the implement/ml
(Wu).1: Wcight of oven dried

u,ceds left in the field after the
weeding/11:

The percent breakage of cotton
stalks was computed by using the
fol I olving erpres sion.

.rlr,. oo : lt * tOO
I1

Whcrc.
Pr: Number of plants broken in

the ro'uv

R: Total number of plants in the
row

The cost of weeding u,ith trac-
tor drawn wceding cum earthing-
up implement was colnpared rvith
r'veeding by pou,er u,eeder, .junior
hoe and manual method of weeding.
The cost and time sar,ed by the trac-
tor drau,n u,'eeding cum earthing-
up implement against otl.rer rrethods
u"as comparcd.

Results and Discussion

DtLring the field trials. it u,as
observed that the po\\,er i,r,eeder
(TNAU modcl) could not be oper-
ated betrveen the standing rows of
the cotton crop. One of the ground
u,hcels has to be necessarily' rLrn on

the ridge resulting in orertulning of
the unit. As a result the plants were
damaged. Hence. the pou'er u.eeder

rvas used in the plot sou.n bv a pneu-

rratic planter and cultivator seeder.

where there \\'as no rrdge betlveen
the rows. and the performance u-as

corrpared.
The performance evaluation of-the

r,r eeders in the cotton e rup i: f re-
sented in Table 4. The ueight of thc
rveeds coilected in treatmcnt I \\ as

maximurlr when compared to T. I
and I. The higher r,r,eight ol u'eeds

collected u,as due to complete Lrp

rootirlg of the weeds by thc tractor
drawn u,ceding cum earthing-ull
implement.

The il,eeding efficiency (rvet and
dry basis) lor all the selected treat-
ments is shown in Fig. 2. It r,r'as ob-
served that there was no signrhcant
variation betrveen the weeding effi-
ciency on wet basis and weeding ef--

flciency on dry basis in all the treat-
rnents. Among the treatments. I
registered the maximr-Lm ethciencr
of 82.56 % (wet basis) and 8l -1 qo

(dry basis). The efhcienc-v olT and

! are comparable. I had the lorrest
clficicncy of 43.13 9.'o (uet basis) and

14.5 % (dry basis) among the

ments.
Thc depth of operation ot- u ;.

in all the treatments is shou'r.r .r

3. The depth ol' operation \\

highest in T,. Ou.ing to thi: r

mum depth of operation the .

\verc completely uprooted ar:

weight of the r,r,eeds collect;
unit area rias also maximrrrn
seen from the observatiors rer
in Table ,1.

The depth of operation ri

mininturn in Tr. But tlte tc -

weeds collected per m2 are.
more u''hen compared to I l
This u,as because some of the

u'ere pulled out by hand u,hi1e

ual r,r,eeding. The depth ol opi
u'as low in T and T). which n.
tated additional passes in the'.
treatments.

Tl.re percentage of plant da

in the trial fle1d during the op;
ot'u'eeders is shorvn in Fig. -1

percentage of plant damage
rnore ir.r T; followed by T:. Th
bccaurse the wheels and the
caused damage to the plants
passing the irrigation chann.'
ri hilc turning of the weeder
lreadland. \\ ith sufficient
land and training in the ope

of the units between the ror'
percent ofplant damage co.
minin.rized. The results of tl .

lbr the u eed ing opelation \\

selected treatments are presel
Table 5.

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

Particulars

\Vet u'eight of rveeds collcctcd aflcr u,ccding operation, gm,'ml

Wct u.e ight of r.veeds left in the field atter u,eedins operation. grn'rrl
Total rvet u,eight of u,eeds. gm.jml

Weeding efflciency,'li,
Dly rveight of r,r.eeds collcctcd after weeding operation, gmhr
Dry lr,eight of u,eeds left in the lielcl after u,eecling operation. gmr'ml

Total dry ri,eight of u'eeds. gm./ml

Weeding effi cienc1,. 9.'o

No of plants for 30 m length

Damagcd plants

Pelcentage ofdamage

Dcpth of opelation. cm

I e+:s
Lero
I rs:
I o.so

| 0.,

139.1

80.09

2 19.3 9

63.49

12.12

40.i 1

I 12.3

i 60.0

211.02

371.02

43.r3
68.15

dJ. /l

151.88

44.87

1s0.0

14.0

9.51

481

324.9

214.1

.5r9.4

60.24

148.7

9l .99

210.7

6t.62
167.0

;1.0

2.10

11.1
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Table 5 Rcsult ofthe evaluation trail for rveeding operation in cotton crop

. hc savings in cost and time of
,:drng operation with the bullock
,n'n junior hoe, self propelled
i er u,eeder and tractor drawn

,-'ding cum earthing-up imple-
:nt are shou,n in Fig. 4. It is clear-
.hown f}om the figure that all the

:':ltments 1l, I and Tl resulted in
ings of cost and time r,vhen com-

,r'ed to T+. T:. I recorded the high-
.: percent cost saving, follou..ed

! and I. High initial cost of the
,rctor and weeding unit increased
c cost of u,eeding operation in I
11 hence it r'r,as the lou,est. There
,. liltle dillerence in time sar ins
rong treatments I. I and Tl.

lonclusions
Based on the analysis of the re-

llTjn. 
following conclusions u'ere

. An inter cultivator cum earth-
ing-up implement fitted to a

standard tractor drawn ridger
r'vas developcd.

. The der''eloped unit .nvas evalu-
ated lor its perlorrnarrce in corn-
parison rvith the eristing mod-
els olweeders and conr,entional
method of weeding.

and 82.4 % (dry basis). The
u,eeding efflciency of tractor
drau.n weeding cum earthing-
up implement was 60.24 % (wet

basis) and 61.62% (dry basis).
. Tl.re cost saving ol the weed-

ing operation u.ith a bullock
drau,n junior hoe. self propcllcd
power r,veeder and tractor drau,n
lveeding cum ear:thing-up
implement,'uvhen compared to
manual weeding, u,as 78.7, 79.8

and 68.7 pcrccnt. respectively.
. The saving in time of weeding

operation u.ith bullock dral,n,n

junior hoe, self propelled power
weeder and tractor dra.uvn
rveeding cum earthing-up
implement, when compared to
manual weeding. rvas 96.5, 96.6
and 98.9 percent. respectively.
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0.4s

46.0

65.6

2.53

T,

Manual u,eeding u,ith hand hoe

registered the maxirnum ef-
ficiency of 82.56 % (uet basis)

Particulars

Width of operation, m

Length of the field. rr
Time taken to travel. sec

Forwarcl speed of operation, kph
Theoretical field capacity, halhr
Size of the fleld. ml
[inre takcu. in l:t fass. min

Tirrrc trken. in 2nd pas:. nrirr

Total time taken. min
Actural fle1d capacitl,, ha.hr
Field efEciency. %

Cost of operation, Rsi'hr

Cost of w'eed:irrg. Rsrhr

Saving in cost when compared to conventional method. 9'6

Saving in time rvhen to conventional method. 91,

46 x 11.5 : 1.890 m2

0.75

46.0

60.5,+

2.15

0.207

2.25

46.0

1.66

0.3 73

27.9

27.0

s4.9

0.05 8

50.9

50

862.07

18.11

96.5

29.7

21.6

51.4

0.06

s0.0

55

887.1

79.3

96.6

16.0

160

0.r98
52.6

250

1,268.63

68.68

98.9

450 woman hrs,&a

9.0

4,050.0
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