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ABSTRACT

Comparative efficacy of ditferent
herbicides, viz,, Stomp 330E (Pen-
dimethalin), Ronstar (Oxadiazon),
Tretlan (trifturaling, and Fusilade
ftuazifop butyly applicd as pre and
post-ecmergence were evaluated aloang
with hand wecding and weedy-check
for the control of weeds and their ef-
fect on yield of soybean varieties and
their economics. The varicties used in
the experiment were William 82, Swat
84, and Wcber.

Ditferent herbicides and hand
weeding enhanced the grain yield and
reduced the weed density per unit
arca significantly. With the applica-
tion of Stomp, Ronstar, Trellan,
Fusilade and bandweeding the yicld
was Increased by 122.83%, 105.17%,
111.36%, 91.68%, and 141.62%,
respectively, Maximum number of
weeds were observed in control plots
(89.25/ m?); while handwecding fol-
lowed by Stomp, Tretlan, Ronstar, and
Fusilade decrcascd the weed density
by 96.17%, 91.69%, 89.92%, 87.87%.
and 84.68%, respcctively. The
varieties did not difter significantly for
their etfect on grain yicld and weed
density.

NWIE Agriculturat University, Peshawat,

INTRODUCTION

Soybean is used universally as ¢
food, fodder, and industrial crop
However, its per hectare yield o
Pakistan is much lower when com
parcd to other agriculturally advance
countrics. Beside other reasons, weed
intertference is one of the main cos
straints, contributing towards yicl
reduction in soybean.

Weeds il allowed 1o multiply u
checked, will undoubtedly grow cve
where, and will presgnt serion
problems to crop husbandry. It b
been estimated that annual loss,
causcd by weeds in Pakistan alos
amountcd to Rs. 1130 milhons, whi
are little more than those caused
discases (Haqg. 1970). Soybean yic
losses resulting from weed inte
ference and the cost ol weed contr
constitute some ol the highest cos
involved in the production of cro
{Anonymous, 1979). Chandler et ¢
(1984) estimated that crop losses
soybcan ranged from 90% in Cana
10 17% in United States.

Weeds often serve as alterna
hosts for inscets and plant pathoger
that attack soybean. In addition t
operation cfficiency of hasvesti
equipment is also affected by t.
presence of weeds (Nave and Wi
1971). Weeds interfere directly wi
soyhcan for light, nutrient and mo
turec and may cxhibit aliclopathy
reduce crop growth (Lolas and Cob
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ABSTRACT

Comparative cificacy of different
herbicides, viz., Stomp 330E (Pen-
dimethalin), Ronstar (Oxadiazon),
Treflan (trifluralin), and Fusilade
[tuazifop butyl) applied as pre und
post-cmergence were eviluated along
with hand weeding and weedy-check
for the control of weeds and their ef-
feet on yicld of soybean varieties and
their economics. The varieties used in
the experiment were William 82, Swat
84, and Wcher,

Diflerent herhicides and hand
weeding enhanced the griain yicld and
reduced the weed density per unit
arca signilicantly. With the applica-
tion of Stomp, Ronstar, Trellan,
Fusilade and handweceding the yield
was increased by 122.83%, 105.17%.
111.36%, 91.68%, and 141.62%,
respectively. Maximum number of
weeds were observed in control plots
(89.25/ mz); while handwceding fol-
lowed by Stomp, Trettan, Ronstar, and
Fusilade decrcased the weed density
by 96.17%, 91.69%, 89.92%, 87.87%,
and 84.68%, rcspectively, The
varicties did not difter signtficantly tor
their cffcet on grain yield and weed
density.
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INTRODUCTION

Soybean is uscd universally as
food. fodder. and industrial cro
Howcever, its per hectare yield |
Pakistan is much lower when cor
pared to other agriculturally advanc
countrics. Beside other reasons, wee
interterence is one of the main
straints, contributing towards yi
reduction in soybean.

Weeds if allowed 1o multiply v
checked, will undoubtedly grow cve
where, and will presgnt serio
problems to crop husbandry. It |
been cstimuted that annual los:
caused by weeds in Pakistan alo
amounted to Rs. 1150 millions, wh
are little more than those caused
discasces (Hagq. 1970), Soybean vi
losses resulting from weed int
ference and the cost ol weed cont
constitute some of the highest
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{Anonymous, 1979). Chandler et
(1984) estimated that crop losses
soybean ranged from 90% in Can:
10 17% in United States.

Weeds often serve as altern
hosts for insects and plant pathoge
that attack soybean. In addition
operation etficiency of harvest
equipment is also affected by
presence of weeds (Nave and W
1971). Weeds interfere directly v
soybean for light, nutrient and m
ture and may exhibit allclopathy
reduce crop growth (Lolas and Col



1982}, Increase in seed moisture con-
teat, seed contamination, and sced
splits have been reported when high
densitics of weeds were present at har-
vest (Anderson and McWhorter,

1976).

Although various herbicides have
shown adequate weed control and in-
reased soybcan yicld (Halwanker ct
al, 1986; Sarmah et al., 1976). the use
of herbicides in soybean has received
very little attention in Pakistan in
gencral, and in NWFP particularly.
The present study was undertaken to
figure out effcctive and cconomical
use of herbicides in soybeans.

MATERIALS AND METHODS

The experiments were laid oul in
RCB Design with split-plot arrange-
ment ol trcatments at Agricultural Re-
search Institute Tarnab, Peshawar
during the years 1988 and 1989 on
clay-loam soil of pH 7.8. The varictics
were kept in main plots and berbicide
reatments in the sub-plots. The cox-
perimental unit consisted of four rows,
5 meters long, having row to row dis-
tance of 45 centimeters.

Nitrogen and phosphorus wercap-
plied at the rate of 25'kg and 50 kg/ ha,
respectively. The enlire phosphorus
and half of nitrogen were appliced
belore sowing during land prepara-
tion, while the remaining nitrogen wiis
sidc dressed after germination with
the first irnigation.

The treatments of the experiment
were as follow:

A: Varicties:- (Main plots)
1. William-82
2. Swat-84
3. Weber

B: Herbicides: (Sub-plots)

Name Rato (aif ha)
Pendimethalin 1.5kg
Oxadiazon (.5kg
Trifiuralin 1.4ke
Fluazifop-butyl 0.5kg

All these herbicides were applied
as pre- (one day alter sowing} and
posl-cmergence (20 days alter the
completion of germination}. The her-
bicides were sprayed with COz gas
opcerated sprayer having a boom
length of 1.85 meters, fitted with four
nozzles adjusted at a distance ol 45
cm.

Plant thinning was carried out at
V2 stage to obtain a uniform and
desirable population ol soybcan. Plant
to plant distance was kept 5 em. The
cultural practices and other plant
protection measures were used as nor-
mal. Hand weeding was started 35
days aller the sowing of crop.

Weed counting was done by using
1 m? gquadrate laid randomly at wo
places in cach treatment. The density
of ail the weeds was laken as a whole.

Two central tows were harvested
at difterent times according (o
malurily in cach treatment, and the
crop was allowed to remain in the
respective plots for drying. After
drying, plants werce packed and
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labelled accordingly. For the deter-
mination of grain yield each bundle
was threshed separately, grains were
cleancd, weighed and then converted
into kg/ha at 139 moisture level.
Statistical analyses and treatment
comparisons were done using
ANOVA and 1.5D. respectively ac-
cording to method reported by Steel
and Torric (1980, ‘The years cltect
was not signilicant, therefore, average
values are reported. The cost benetil
riatio was caleulated atter CIMMYT
{1988) and Abbit ¢t al., (1978).

RESULTS AND DISCUSSION

Statistical analysis revealed that
different weed control treatments had

signilicant influence on pumber of

weed! m? (Table 1), Hand-weeded

plots had the least weed population of

3.42 plants/ m% Among the herbicides,
Stomp gave the best weed control fol-
lowed by Trellan and Ronstar, while
Fusilade gave poor weed control as i
tatled 1o and

control scdges

dicotyledonous weeds. However, it

scemed suitable for the control ol

grassy weeds only (Tiwarn and Trivedi,

Table 1. Weed Density (m©) as inlluenced by dilferent weed control treatments

and varictics.

1985: Guedes and White, 19825, Tedi
et al. {1985) obscrved that Fusilad
controtled the major annual an
perennial grasses and remained ind
[eetive against hroad-leaf weeds. T
present results are also inagremen
with those of Sarmah ct al. {1986)
where Ronstar effectively controlled
prasses and broad-leal weeds, Whie
according to Hurt (1987). Amaranih
recroflexus and annual grasses infesting
the soybcan were controlled wil
Treflan, All the three vanchics show
significant effect on number of
weeds; m™ in case of Fusilade ad
weedy control, where maximum aue
ber of weeds were recorded in Wik
liam-82 followed by Swat-84 and
Weber, respectively, the mean valug
ranged form 20.50 to 24.17 weeds/ .

As shown in table 2, the herbici
signilicantly affected the soybe
yickd. Hiphest yicld was observed i
the handweeded plots. Among ¢
herbicides, Stomp 330 E treated pl
gave higher yields in all the thr
varicties, tollowed by Treflan 4
Ronstar 121, and Fusilade (2.3 B
respectively, In all the three variet

Varieties
Treatments Willham-82 Swat-84 Weber
Pendimethalin 5.00 725 7.00
QOxidinzon 12.75 10.25 Q.50
Trifluralin .(H) 9.50 R.50
Fluzifop-butyl 18.26 [2.04 10.57
Huand Weeding 4.25 3.25 278
Control 092.75 00,50 54,50
Mean 2417 2213 2050




labelled accordingly. For the deter-
mination of grain yicld cach bundle
wis threshed sceparately, grains were
cleaned, weighed and then converted
into kg/ha at 13% moisture level.
Statistical analyses and treatment
comparisons were done using
ANOVA and LSD. respectively ac-
cording to method reported by Stecel
and Torrie (1980). The years clfeet
wis not signilicant, therelore, average
values are reported. The cost benetit
ratio was caleulated after CIMMYT
(1988) and Abbit ¢t al.. (1978).

RESULTS AND DISCUSSION

Statistical analysis revealed that
diflerent weed control treatments had

significant inlfucnece on number of

weedf m? (Table 1). Hand-weeded
plots had the lcast weed population of
3.42 plants/ m?. Among the herbicides.
Stomp gave the best weed control fol-
lowed by ‘Treflan and Ronstar, while
Fusilade gave poor weed control as it
failed 10 sedges and
dicotyledonous weeds. However, it
scemed suitable [or the control of
grassy weeds only (Tiwari and Trivedi,

control

1985; Guedes and White, 1982). T
et al. (1985) obsecrved that Fus
controlled the major annual
perennial grasses and remained i
fective against broad-leal weeds.
present resulls are also in agrem
with those of Sarmah ct al (1
where Ronstar cltectively contr
grasses and broad-leaf weeds. W
according to Hurt (1987), Amarany
retroflexus and annual grasses inlest
the soybean were controlied wi
Tretlan. All the three variches sh
signii‘icz}’nl cffect on number
weeds/m™ in case of Fusilade and
weedy control, where maximum num-
ber of weeds were recorded in Wik
lham-82 followed by Swal-84 undl
Weber, respectively, the mean \'alug
ranged form 20.30 to 24.17 weeds: o,

As shownin table 2, the herbicide
significantly affected the soybea
yicld. Highest yield was observed 1
the handweceded plots. Among th
herbicides, Stomp 330 E treated plot
gave higher yicelds in all the thre
varictics, followed by Treflun 41
Ronstar 121., and Fusilade 12.5 F(
respectively. In all the three varictic

Tablc 1. Weed Density (1112) as influcnced by ditlferent weed control (reatments

and varictics.

Varietics
Trcatments William-82 Swat-84 Weber Mca
Pendimethalin 8.00 7.25 7.0} 7.4
Oxadiazon 12.75 10.25 9.50 10.8
Trifluralin 9.00 9.5() 8.5 G.(
Fluztfop-butyl 18.26 12.00 10.57 13.6
Hand Wecding 4.25 3.25 295 3.4
Control 92.75 90.50) 84.50 §9.2
Meian 24.17 22.13 20).50 222
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Table 2. Average grain yield (kg/ ha) as affected by different weed control

treatments and varieties.

: Varieties .

Treatments William-82 Swat-84 Weber Mcan
Pendimethalin 2028 1833 2083 1981

Oxadiazon 1944 1639 1889 1824
Trifluralin 1972 1722 1944 1879
Fluzifop-butyl 1889 1472 1750 1704
Hand Weeding 2222 1944 2278 2148
Control 1000 806 861 889
Mean 1843 1569 1801 1738

viz. William-82, Swat-84 and Weber,
the trend of yield increase with dif-
ferent herbicides was similar, although
there were significant differences
among the varieties. On thc basis of
average of over all trcaiments, maxi-
mum yield of 1843 kg/ ha was found in
case of William-82 followed by Weber
1801 kg/ ha and Swat-84 1569 kg/ ha.
Ray (1986) reported thal Fusilade

post-emergencc followed by hand
weeding in soybcan gave secd or pod
yield similar to those in weed free con-
dition. Sarmah et al. (1986) obtained
highest sced yield with Ronstar at the
rate of 1 kg/ ha.

Although hand weeded plots gave
best weed control and highest yield but
at the same time it is the most

Table 3. Cost benefit ratio as affected by different weed control treatments.

Variables Stomp Ronstar  Treflan  Fusilade Hand Control
330E 121 4EC 125 Ec weeding

Average grain 1981.00 1824.00 1879.00 1704.00 2148.00 889.00
vicld (kg/ha)
Adjusted grain 178290 164160 169110 153360 193320  800.10
vield (kg/ha)
Gross benefit 891450  8208.00 845550  T7668.00  9666.00  4000.50
(Rs./ha) @ Rs.5/kg
Herbicide cost 608.00 420.00 540.00 450.00 860.00
{Rs./ha)
Spray charges 25.00 25.00 25.00 25.00 - -
{Rs./ha)
Equipment 25.00 25.00 25.00 2500 - -
charges (Rs./ha)
Total variable 658.00 450.00 590.00 500.00 860.00 -
cost {Rs./ha)

One hand weeding charges/ha - 43 man days @ Rs. 20/labour/day.



Table 40 Cost henefit ratio of different weed control treatments in sovbean crop.

']':-'.t'::trm'nt -(im.\s I-W;ncfll Vanablt cost Net benefit Increased net Conl

{Rs.’ha) (R« ha) {Rs.'ha) benehit over benefu
o o control {Rs./ha) _Lil_lf_)_
Pendimethalin &014.50 658.00) 825650 4256.00 1:6.47
Oxandioron S2Uk=.00) 540,00 766800 3667.50 1:6.50)
ritiurelin SA55 50 SH0.00 TRE5.5() 386500 1:6.56
[Fluzitop-butvl THOS K S00.00 TR0 3167.50 1:6.38
Hoand weeding Lt (1)) 860,00 K=00.00 ARO5.00) 1:5.59
Control UK S0 - KN S0

labarious and expensive method. Due
too s b varnable cost (Table 3y s
cost beneftt ratio was 11559 which s
lower than the ratio of any other her
bicides. Sinmlarly, Stomp give pood
weed control and higher vicld than any
other herbicide bat dts bigh variable
cost proves 1t uneconomical. Ronstn
gave d satistactory weed control and
good vield at relatively iow variable
vost. Henee Ronstar had the highest
cost-benetit ratio of 1io.80 and proved
to be the most ceonomical herbiade.
Tretlun with its cost benetit ratio of
L:6.56 stood second most cconomical
herbicide (Tahle 3y To s theretore,
concluded thut Farmers alwavs locking
for cconomical methods, will naturaiby
prefer Ronstar for use in soybean,
which s effective and coonamcal in
terms of weed controband tugher grain
yicld.
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