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Abstract — Rice (oryzasativa L) is an important crop
which is being cultivated most extensively throughthe
world and is considered as staple food crop of morthan
60% of world’s population. In India weed control is one of
the major problems in rice cultivation according fa a
major share in the cost of cultivation. About 60 %of the
cost of cultivation of the kharif crops goes in wes control
alone. The cost of weeding can be substantially rede by
Introducing improve weeding tools. Six serrated blades
were fixed on bush drum, shaft of diameter 2.5cm with axle
of 1.1cm diameter. The blades was fixed with thredifferent
angels on the bush drum in different weeder, was 2015°
and straight. Its performance was compared witt
conventional manual weeding. Using it in wet fieldondition
the field capacity of 80 to 85% during the operatio. It was
found that weeder with straight blade angles gaveiphest
weeding efficiency other than two weeding methoc

Keywords — Intercultural tool, Rotary Weeder, Weeder,
Weed Management.

. INTRODUCTION

In India weed control is one of the major probldated
by the farmers for raising a crop. Weed competitfoane
of the prime yield limiting biotic constrains inca which
is grown in an area of around 44.97 millihectare
annually with a production of 89.48 million toné&eed
control is essential so that crops could be growafitably
and other activities of man could efficiency. Thestcof
weeding can be substantially reduce by Introdu
improve weeding toolsRice (oryza sativa L) is 8
important crop which is being cultivated most esigaly
through the world and is considered as staple fwog of
more than 60% of world’s population. India is thwerd
largest producers of groundnut in the world andoacts
for about ondifth of world’s production (Anon, 20(-06).
Manual weeding requires huge labour force and atst
for about 25 per cent of the total labour requiret{80(-
1200 manhkours/hectare) (Nag and Dutt, 1979). In Ir
this operation is mostlperformed manually with khur}
or trench hoe that requires higher labour input atsb
very tedious and timeensuming process. Moreover, i
labour requirement for weeding depends on weed,|
weed intensity, time of weeding and soil moistutehe
time of weeding and efficiency of worker. Often seV
weeding are necessary to keep the crop weed
Reduction in yield due to weed alone is estimatedbe
1642 % depending on crop and location and involvés
rd of the cost of cultivation (Rangasa et al, 1993). Rice
originated from hot humid tropics where monsooms
and fluid water create environmental crisis foteatst par
of the growing session. The cultivation of raindeee is

dependent on south west monsoon. Being a tropic
crop, ice requires high rain fall, humidity and requis
temperature. The paddy is cultivated in differéetd

situation from upland to extreme lowland. The anader
upper midland is about 25% of total paddy area aon
portion of it 85% is an easterrtates like Assam,
Chhattisgarh, Madhya Pradesh, Eastern UP, Westd
and Orissa. The remaining 15% is distributed inec
state. The crop weed competition is greater in ctl
seeded line sowing of rice because the crop andl

seeds germinate simutiously and they starts compet
with each other of air, water, sunlight and nutigerin

India woman constitute 50.2% (Sony and varshne84}1
of the agriculture work force. Woman is an entrepte
as she plays an eminent role not only in agricalbut

also in allied activities. In Chhattisgarh, womafdurs
played a significant role in the paddy cultivatidmarothia
and Sharma 1985).

Il MATERIAL AND METHODS

Testing of Rotary Weeder
Field test

* Moisture content of soil

e Bulk density

« Speed of operation (km/h)
* Depth of cut (cm)

e Width of cut (cm)

* Theoretical field capacity (ha
« Actual field capacity (ha/h)
« Field efficiency (%)

«  Weeding efficiency (%)

Moisture content of soilFor the determining of th
moisture content of the field five soil samples &
collected randomly from each plot. The moisturetent
of soil sample was calculated by gravimetric meth
Moisture content ¥eight of wet soi- Weight of oven
dried soil x 100

Weight of oven dried soil
M.C. = Wi-WpX 100......cciviiianinnn, (.1)
W
Where,
W,;=Weight of wet soil
W,=Weight of oven dried soil
Bulk density:For determining the bulk density of soil
the test field

Y=
4M
D)L

. (2)
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M= Mass contain in core sample in oven soil
V= volume of cylindrical core sample
D= diameter of cylindrical core sample
L=length of cylindrical core sample

Measurement of speed of opera: For the manual
weeder, the speed was measured by recording thes
required to cover distance in onew by using the sto
watch.
Measurement of depth of cu#tctual working depth of ct
of the machine with different blades was measurethé
field by observing the strip of the soil and weedss in a
row.
Speed (kTm> = 3.6 X

distance(m)

-

prrg e ..(.3)
Theoretical field capacitylt was determined by takir
the theoretical width observed by the weeder ardittc
coverage area that would be obtained if the weedss
operating continuously without interruptiot
Theoretical field capacity =SW/10...................(.4)
Where,
S= speed km/h
W= theoretical width, m

Actual field capacity:The weeder was continuous
operated in the field for the specific time perideor
calculating actual field capacity, the time consdnfer
actual workand that lost for the other activities such
turning and clogging of implement was taken in
consideration. The length and width of plot was sueed
and the area covered during the testing period

determined and expressed in ha/h.
A

S=— i (B)

Tp+T1

Where,

S=effective field capacity, ha/h.
A=area covered ha/h

T p=productive time hour

T, =non productive time hour

Field efficiency:This given an indication of the time Ic
in the field and the flure and utilizesthe full working

width of the machine.
ef fectivefieldcapicity

Fieldefficiency =

teoreticalfieldcapicity
Weeding efficiency: Theveeding efficiency of th
weeder was calculatealy counting the number of wee
present before weeding operation per unit
The weeds destroyed by the operation of weederds
include the weeds completely uprooted or burie
to the soil and those physicalhmagec
weedingef ficiency
noofweedpresentbeforeoperetion

noweedpresentafteroperetion
= Y]

Wy
Where,
» = weeding efficiency
W, = no. weeds count per unit area before oper
W, = no. weeds count per unit area after oper
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Performance indexit measurement of performance ¢
weederand is directly proportional to the area per |
time; the weedingefficiency and the quality of work a
inversely proportional to the power requit

performanceindex

(fieldcapicity x quality x weedingef ficiency)

powerrequired

P[ — FcXQ1xnyw 8)

P

Quality of work doneThis term refers to the qualitati
assessment of the performance of the we in terms of
complete removal weeds without causing damage ®
crop. This may be expressed as follc

Ql = (1-52) X7,
Where,
P, = total no plants per unit area before the wee
operation
Py= total no of plants completely damagecthe same per
unit area after the weeding opera
n,, = Weeding efficiency

Power used in weeding operatic The power used in
the weeding operation was calculated by the foltay
equation.

power = speed X draft +75..... ...(.10)
p="F ..(12)

Working depth of cufrhe dept of cut of machlne with
different blades was measured in the field by meag!
the depth of soil layer tilled by the blade in avrdThis
was done by the two scales, one placed in horik
position onthe ground and another in the tilled ¢
perpendicular to the first scale.

Working width of cutThe width of cut of the machir
with different blades was measured in the field
observing the strip of the soil and weeds cut imw. It
was measured i the help of scal

..(.9)

Ill. RESULTS AND DISCUSSION

The field performance of weeder and its result v
described. For this, the comparison between thee
weeder with each other and with the traditional hrodt
was compared. The performance of manually opel
weeder and traditional method were expressed mstef
field capacity, weeding efficiency, time requirerge
labour requirement of energy used and operatiort
during operation.

Following three weeder were tested and t
performance was compared with traditional methoc
hand weeding in this study.

1. Weeder 1 with blade angle 10° and float angle
2. Weeder 2 with blade angle 15°and float angle
3. Weeder 3 with straight bla and float angle 150

Field Performance Test of Rotary Wee
Study of weeds

Weed populationWeed poulation at 30 DAS and 45
DAS were studied. The common weed species
observed as Bristly star bur Acanthopermum hispii
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DC; spiny pig weed amarargthspinosus L; Goat we
Ageratum conyzoides |; dog weed cleome viscosi
white cock’s comb celosia argentia L; Euphorbidahlr;
Gripe weed phyllanthus niruri L; Day flower Commier
banghalensis L; Wet land amaranth Alterantherailse
L.At the 30 DAS the intensity of the above mentior
weed flora in the testing of weeder was quite h
Minimum population of weeds was recorded at thges
of the crop of 45 DAS after one operation of wegdiy
weeders.

Weeding Efficiency:From the table the weeding
efficiency of the different method was significan
influenced in the weeding operation at 30 DAS eltaals
that the weeding efficiency (75.77%) was noted he
weeding operation by the weeder of 10° blades ¢
followed by (%6.10) and (78.48) in the weeder with ble
angle 15 and strength blade respectively. The ki
weeding efficiency (93.6%) was found in the weec
operation in hand weeding. The highest wee:
efficiency was found in the weeding operation @& tanc
weeding method as weeds were removed manually ¢
weed was uprooted by hands. In case if the weddey,
were operated with in the row and only those wegelis
removed which was grown in the row spacing andai
row weeds were left by the weeders cng minimum
weeding efficiency. The weeding efficiency of theeder
and hand weedingvas increased as the growth of
weeds was reduced by first weeding at 30 [

Quality of work doneit was observed that some pla
are damaged by the weeder. Thesmatged plants wer
counted and by the calculation The weeder was tg#
in the field by the man labour in the line sown ghac
During the operation the quality of work done v
calculated and following result was give

The quality of work done during weing operation witl
different weeder and hand weeding method are gilte
shows that the minimum quality of work done (80.3:
was observed by theveeder with the blade angle I
followed by (80.49%) and (80.61%) by the weederh\
blade angle 10° andraight blade respectively. While tl
maximum quality of work done among weeder \
observed under the weeding operation of hand wge
(93.54%). However these result were coincide with
earlier research work done by Tewari et al. (1998jield
perfomance of weeding blades of manually oper:
paddy weeder.

Speed of operationThe speed of operation of weedi
of the different weeder was observed and compaiiéd
each other and with themethod of hand weeding. T!
speed of operation of the weederring the weeding
operation was observed that the speed of operatas
found with the weeder with straight blades (0.83Kr
followed by (0.789km/h) with the weeder with blaalegle
15°. As the straight blade weeder was worked wit
clogging result workcoincidence with the finding ¢
Tewari (1993).

Theoretical field capacityit gives that the minimur
theoretical field capacity (0.007ha/h) of the weaedéh
15° blade angle. The maximum field capacity (0.0283)
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of the weeder with straight blades lowed by
(0.00789ha/h) the weeder with 10° blade a

Actual field capacity: The actual field capacit
(0.0037ha/h) was minimum in the weeding methoc
hand weeding. The maximum actual field capa
(0.0068ha/h) of the weedewith the straight blades
followed by (0.0066ha/h) of the weeder with bladgla
15° the actual field capacity (0.0062ha/h) of theeder
with the blade angle 10°.

Field efficiency:Thefield efficiency of the weed with
blade angle 15° was minimum (81.7%). The highedd
efficiency was found during the weeding opera
(84.5%) of the weeder with straight blade followsdthe
field efficiency (83.6%) of the weeder with bladeg&e
10°.

Performance indexThe maimum performance index
(21.92) was found in the weeder with straight b
followed by performancendex(21.89) and (21.77) wi
found in the weeder with blade angle 10° and
respectively. Results work concedes with findings
Tiwari (1993).

CONCLUSIONS

» The manual operated rotary weeder was suitable
loosening the soil gently up to depth of 3.5

» Weeding efficiency was observed highest in
method of hand weeding (95.6%) followed by wing
of straight blade rotary weeder (86.48%). Lov
weeding efficiency was found in weeder witl

» The quality of work done was found to be highes
hand weeding (93.54%) fallowed by the weede
straight blades was found to be (80.69%).
minimum quality of work don was found (80.22%) |
the weeder of 15 degree blade angle. Maximum a
field capacity (0.0068 ha/h) was found with the dex
straight blades and minimum field capac
(0.0037ha/h) was found in the hand weec

» Maximum critical field capacity (0.0079ha/h) wi
absorbed with weeder of 10° blade angle (0.0079!

» Highest field capacity (77.9 %) was found in
weeder of straight blades and minimum field efficig
(74.5%) was found with weeder of 100 blade ai

» Performance index wamaximum with the straigt
blade weeder (21.92) and minimum with the weed¢
950 blade angle was found (21.

Table 1.Weeding efficiency of different method
weeding at 30 DA

S. Weeder Weeding
No. efficiency,%
1. Weedep(10°) 75.77

2. Weedey(15°) 76.10

3. Weedej(straight) 78.48

4, Hand weeding 93.60
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Table 2. Weeding efficiency of different methoc
weeding at 45 DAS

BDE -

S. Weeder Weeding
No. efficiency,%
1. | Weeder(10°) 83.09
2. | Weeder(15°) 81.08
3. | Weedey(straight) 86.55
4. | Hand weeding 96.32
Table 3. Quality of work done with different mettz
S. Methods No of Plant Quality
No. plants | damagec | of work
before done, %
weeding
1. | Weeder 383 50 80.61
2. | Weeder 398 68 80.22
3. | Weedey 375 65 80.49
4. | Hand weeding 387 25 93.54
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