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Performance Evaluation of Different Models

of Power Weeders for Pulse Crop Cultivation

by

T. Senthilkumar
Assistant Professor

Abstract
The ardurlLts trper3litrll of n'eeding

rs usual1r perfi.rnle.1 manna111' rvith

the use ol IraditiLrnai hand tools in

upriglrt po>lt.,r'(.'t1.1...'l1l \rik ltaitt
for rnajoritl ol iab.Llrs \\ ee drng is

the one of the labour tnleusir e and

tedious operation in pulse cLlltLr a-

tion. This situation necessitates the

introduction of suitable pori.er u eed-

ers fbr pulse cultivation. \\ ith rhi=

objective to select the suitable pou et'

weeder for pulse cultivation a studl

r,vas conducted at TNAU fields u'ith

3 models of cotnmercially arailable

power weeders (Model A, B and C ).

ln this case, to suit the power r'veed-

er the crop geometrY rvas modified

with 60 r 10 cm in pulse cultivation.

Tl.re three models were comPared

u,itlr conventional rnethod of hand

weeding. Tlie ri'orking w.idth of the

polver r.r,eeders were 60 cm. 60 cm

and 30 cm resPectivelY for Model
A. B and C. N1anual weeding us-

ing hand hoe registered maximum
weeding ethciency of 83.l0 % (wet

basis) and 82.5 % (drY basis). The

rveeding elficiencY of Model A was

74.10 oo (\\et hasist and 73.45 o"

(dry basrs). N'lodel B recorded 63.49

%n (rvet basis) and 61.15 % (drY ba-

sis) and Model C recorded lowest

weeding efficienc.v of 43.43 % (wet
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the global pr.rises basket. The area

under pulses, production and Pro-
ciuctivity of total pulses in Tamil
Nadu in 2005-06 u'as 0.53 million
ha and 0.18 n-rillion tonnes and 337

kgrha respectively. Tamil Nadr-r ac-

corlnts lbr about 3 % of the total
area under pr-rlses and 2.5 % oltotal
production in lndia.

The productivitY of farms de-

pends greatly orr the availability and

judiciotts r-rse of farm power in pulse

production. Agricultural machines

increase productivity of pulse crop

and redr.rce non availability of 1a-

bours by r.tteeting tin.reiiness of farm

operations and increase work out-

pLrt per unit time.
One third of the cost of cultiva-

tion is spent on u'eeding alone when

carried out with manual labour. The

arduous operation of lveeding is

usually pertbrrned rranually rvith

the use of traditional hand tools in

upright posture, inducing back pain

lbr majority ol labours. Weeding is

the one of the labour intensive and

tedious operation in pulse cultiva-
tion. This situation necessitates
the introductior.r ol suitable power

weeders for pulse cuitivation.

Review of Literature
Hand weeding with or without

V. M. DuraisamY
Professor

Agricultural Machinery Research Centre

Agricultural Engineering College and Research lnstitute,

tamil Nadu Agricultural university, Coimbatore-3

INDIA

basis) and 43.13 % (dr,v basis). The

:ai ing. irr cost of r'i eeding operation

rvith three models lvhen compared

to manual weeding r.vere 75.8. 72.5

and 54.8 o% respectively tbr Models

A. B and C. The saving in time ol
u,eeding operation using rvith the

three models when comPared to the

manual rveeding was 95.8. 94.6 and

89.8 % respectivelY for Models A. B
and C.

lntroduction
PLrlse crops are grown on large

s.-a1e in almost all tropical and sub-

trrrfrical countries ol the world. The

ltr.,- 'l lrL,ltc ploducing counties are

India. china. Canada, Brazil' Aus-

tralia. \igeria. France' MYanmar,

US-\. Turker'. and Mexico. Among

these. India occupies first position

in acr.'age and production' The im-

portant pulse clops grown in India

during Kharii are green gram, black

grar.t-r. pigeor.r pea. horse gram and

co\\I pea and during Rabi season

chick pea. lentii. lababean and dry
pea.

The area and prodr-rction of pulses

in India in 2005-06 rvas 22.39 mi1-

lion ha and 13.39 million tonnes.

with a yield of 598 kg/ha. India is

the key player with 25 %o share in
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hoes can be an important and ef-

lective means of controlling weeds

i.vithin the planted row il there is

conducive soil moisture. The physi-

ological demand in r-rsing weeders

vv'as re1ative11, higher than that in
manual weeding. Horvever, the ef'-

ficiency of the u'ork in terms of area

covered was significantly better
with the weeder than u''ith manual

weeding. The energy den,and in
manual u'eeding is only about 2l o/u

whereas for u'eeding ri,'ith dit]-erent

weeders. the energ-v goes uP to 56

%. The strain u'as relatively less in

case of wheel hoe tyPe u'eeder (Ra-
jasekar. 2002).

According to Puilen and Cowell
(1997). cutting action ofthe blade

hoe is used most efficiently rvherl

operated at shallow dePth and in-
creasing the u'orking dePth does

little to improve rveed kill but a

higher forrvard speed increases soil

covering ol rveeds and maY reduce

their survival.
Padole (2007) reported that ro-

tary power weeder works better in

respect of working dePth (5.67 cm)

which is 16.61 % more than bull-
ock drav,,n blade. Goel et al. (2008)

reported that the Plant damage in-
creased with decrease in moisture
content below 1 1.63 % and this maY

be due to the reason that with de-

crease in n-ioisture content soil hard-

ness increased and as a resttlt r'veed-

er could not penetrate to desired
depth and sometimes skid over hard

surface and strikes the plant. Higher

percentage olplant damage at 13.52

% soil moisture content was dr-re to

more softness of soil u'hich al1ou'ed

higher penetration of weeders inside

soil sr-rrface that cause root damage

and uprooting of some Plants.
Rangasamy et al. (1993) el'aluated

the perforrnance of Po\\rer rveeder

and the field capacit.v of the weeder

u,as 0.04 ha hr1 r'n'ith u'eeding ef-

ficienc-v of 93 for remor.'ing shallou'

rooted weeds and the cost of oPera-

tion r'vith po\\rer u'eeder amounted

to Rs. 250 as against

Rs. 490 b-v-' dryland u'eeders and

Rs.720 by manr-ral needrng uith
hand hoe per hectare. The saving rn

cost and time amounted to be 65 9.

and 93 70, resPectii,'el-v.

Material and Methods

With this objective to seiect the

suitable power weeder t-or Pulse
cultivation a study i.vas conducted at

TNAU fields rvith 3 models ol com-

nT ercially available pou'er r'veeders

(Model A, B and C). Tn this case. to

suit the power weeder the croP ge-

ometry was modified with 60 x 10

cm in pr-rlse cultivation. The three

models were compared u'ith con-

ventional method of hand rveedlng.

Speci{ications of the three models ol

Particulars Modei A

the porver weeder are gtven ::

l. The operalional rierr '

rveeders are shown in Fig. 1

The selected three rveede:,

used fbr weeding the Pulse cr

its performances were coll
rvith the conventional me:'
rieeding. Itt the conrettttort..

od of weeding a Pulse croP

formed by women labor-rrel's ,-

hand hoe.

The treatments selected i
investigation u'ere:

Tr: Conventional (Manual
ing)

T2: Operation with self Prc
porver weeder Model A

T:: Operation u'ith self Prt '

power weeder Model B

l: Operation lvith sell Prci
por'ver u,eeder Model C

The weeders u''ere evaluat.
its perlbrmance in terms of uc.
elficiency (u'et and drY basis).

ofoperation and Perccntaue o

damage. The moisture cont.
the soils during the evaluaticll

15.2E 7o on dry basis.

The cost of rveeding using th

tirent r.r.rodels of power weede

con.rpared ri,ith the manual u'e-

method.

Two stroke p.
englnc

300 mm

N4odel B

5.5 4

Four stroke petrol Four stroke diesel
Power, hp

Power source

Width of operation.
mm

englne

600 (Adiustable
to 800 mm)

engine

up 450 mm

Fig. 1 Operational view of the pou'er r'r'eeders \{odel

Table I Speciiication olthe pou'er rveeders

Model C
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Particr.rlars

W.t-.*lgf.t of ttoas collected' gmrml

Wet weight of weeds ieft out in the flled'

grr.lrr72

Toial wet weight of weeds, gm/m2

Weeding effl ciencY(wet basis)

Ory wefint of weeds collected ' 
gm/m2

Dry weight o[weeds leli out in the filed'
gm/m'

Toial dry weight of weeds, gm/m2

Weeding effl ciencY(drY basis)

No. of Plants lor 30 m long

No. of damaged Plants

Percentage of damage

of operation, mm

Results and Discussions

The perfolrll&11Ci s'\ illLi"ltion re-

436.70

88.lJt)

525.50

85.1

231.21

50.33

287.60

82.5

109

2

0.1 8

38

Fig. 2 weeding efficiency in wet basis

Weeding EffrciencY (Wet Basis)

5 40.;+0 480.80 42 5.60

71.1 63.r+9 '+5'43

155.78 119.64 71.28

56.32 66.86 9i'98

Results of the pertbrmance evaluation of the porver rveeders in pu:- no srgnilicallt \ ar1'ltitr11 betrr eeil

the needing etficiencl cr1l \\et basrs

and dr-v basis ir.r a1i the treatl.nents

Among the treatments Nlanual

rnelhod registered the nrarimum

etficiency of 83.1 7o (u'et basis) and

82.5 % (dry basis)' The efflciency of

model A and Model B are comPara-

b1e. Model C haci a lowest efficiency

ol 4l.zil o o (u e t basis) and 4J' 13 o 
o

(dr1' basis)'' in. a.Pti, of oPeration in weed-

ing fbr all the treatments are shown

iniig. '1. It r'r'as in inferred that the

depth of oPeration rvas highest in

l4oO.t A oPeration (6'2 cm) fol-

lorved bY Moclel B (5'8 cm)' Owing

to this maximtrrn deptlr ol operation

the lveeds were completely uprooted

ancl the weight of the u'eeds collect-

ed Per unit area \\ as also tnaxinrum

in Models A and B as seen from the

400.,10

140.00

305.30 184.83

175.50 240.71

212.10

73.45

104

10

9.62

62

186.50

64.15

98

11

11.2

58

t65.26

43.13

118

5

Aa

35

Manual Model A

7

6

5

4

suits of the dift-erent models of the

nou er u ecder is slto* n Tahle 2'

Tlre rveeding el'liciencY lbr all

the models is shorry-n in Fig' 2 and

Fig. 3. It is obsen'ed that there was

Fig. 3 weeding elflcienc-v in dry basis

\\'eeding Efficienc-v (Dr1' Basis)

I Model A llodel ts

Fig. 5 Percentage ofPlant damage

Fig. 4 Depth of operation of weeders

Working depth of different weeders

11

ffi
ffi

Percentage of Plant damage

t.a

:.arii::.-*6liffi$
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Length ofthe field, m
Width of operation, m
Time taken to travel 50 m. sec

Forrvard speed, kmihr
Theoretical fie1d capacity, harday
Size of the fllecl . ml
Time taken to complete 750 mr, min
Actual field capacity. harday
Field efliciency. %
Cost of operation, Rsr'hr
Clost of weeding. Rsiha
Saving in cost rvhen conrpared to

manual method, %
Saving in tinre',vhen compared to

manual method. 70

obserr,.ations recorded in Table 2.
The percentage of plant damage in

the trail field during the operation ol
the u,eeders is shown in Fig. 5. The
percentage ol plant damaged rvas
greater in NIodel A and fbllowed by
Model B. This is due to the fact that
rvheels and the blade caused damage
to the plants wlrile passing through
ro\\,s. With sulficient head land and
training in operation ofthe rveeders
in betw,een rotv the percentage of
plant damage can be minin.rized.

The results of the trail lor weed-
ing operation in pulse crop u,ith the
selected treatments are presented in
Table 3.

The savings in cost and time of
weeding operation using difl'erent

1210

72..5

91.6

models of the po\ver ll,eeder are
shown in Fig. 6 and Fig. 7.

It is clearly reflected lrom tire 1ig-
r-rre tl.rat all the treatrlents the saving
in cost and time rvas maximum in
Model A (75.8 o/o and 95.5 %) fbl-
Iorved by Model B (12.5 % and 9.1..1

%). The Model C recorded the lo*-
est cost of saving and tiile is 57.8 0o

and 88.8 %.

Conclusions

Based on the analysis ol the re-
sults the follolving conclusions are
drarvn:
. The rvorking width ol the pou.er

weeders were 60 cm" 45 cm ancl

I1bl.3 Results ofthe evaluation ofthe porver weeders in pulse crop
Particulars

30 cm respectively for Model .-

B and C.
. Manual weeding using hand h

registered maximum weeding e

ficiency of 83.10 oh (wet basis) a ,

82.5 % (dry basis). The weedi:-
efficiency ol Model A was 74
%o (wet basis) and 73.45 % (d:
basis), Model B recorded 63.-
%o (wet basis) and 64.15 %o (c:
basis) and Model C recorded 1o'.,

est weeding efficiency of 43.43
(wet basis) and 43.13 o/o (.dry b.
sis).

. The saving in cost of weeding o:
eration with three models wh;
compared to manual weedrr.-
were 75.8, 72.5 arrd 54.8 %o r:.
spectively for Models A, B and C

. The saving in time of weeding o: "

eration using with the three mo.
els when compared to the manu.
weeding was 95.8, 94.6 and 89 ,

o% respectively for Models A. :
and C.
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-5050s0
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