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ABSTRACT

Two cxperiments were conducted
during spring 1986 and 1987 at Barani
Agricultural College, Rawalpindi and
National Agricultural Rescarch
Centre, Islamabad, respectively. to
evaluate the efficacy of three her-
bicides viz pendimethalin, fomesafen
and fluazifop-butyl when applied by
sprayer as well as sand mix broadcast-
ing mcthods. In both the yecars of ex-
perimentation grasses and sedges
were found to be the major com-
ponent of the weed flora composition
and broad lcaved weeds were negli-
gible in 1986 while in 1987 it con-
tributed 19% to the total weed density
of 234 plants/m2. A combination of
fluazifop-butyl + fomesafen proved
excellent to control all the threce clas-
scs of weeds, Fluazifop-butyl alonce
reduced density of grassy weeds to a
significant level. Fomesafen was most
cllfective against broad leaved weeds
but in 1986, due to negligible numbcers
of broad lcaved weeds, 1t did not con-
tributec much to increase yield., Al-
though sand mix broadcast application
gave 39% 1o 47% weed control but
sprayer application was much superior
showing 65% to 78% weed controt.

Pendimethalin was the only herbicide

when applied by both sprayer and sand
mix broadcasting methods offered cex-

Nanonal Agricultural Rescarch Centre, Islamabad.

cellent weed control. Although highest
yield (615.75 and 634.91 Kg/ ha in 1986
and 1987 respectively) was obtained
by hand weeding but it was not sig-
nificantly different from the treat-
ments where fluazifop-butyl +

fomesafen was applied by sprayer.

Yicld reduction in the treatments
where fomesafen was applied by both
methods of herbicide application, was
due to low density of broad leaved
weeds. Economic analysis showed that
the application of fluazilop-butyl +
fomesafen by spraycr and pen-
dimethalin by sprayer as well as sand
mix broadcast were the most economi-
cal and cfficient than hand weeding.

INTRODUCTION

Being a summer crop of monsoon
region, the major constraint in
soybean production is heavy weed in-
festation. As compared 1o manual and
mechanical weeding methods, her-
bicides have been found to be very cf-
fective against broad leave as well as
prassy weeds (Mulier-Warrant and
Koch 1983, Marka and Donald 1984,
Amiscppa 1986, Beale e al. 1986, II-
nicki et al 1986). Howcver, the cllect
of herbicides depends upon the degree
of intestation and 1ype of weed flora
present in the field.

Jain and Dubcey (1985} tried
fluazifop-butyl, fomesaten and
fluchloralin at various rates and in dit-
ferent combinations in soybean. They
found that the highest grain yicld was



obtained under weed free condition
but weed control etficicncy of
fluazifop-butyl + lomesafen cach at
1.0 Kg ai/ha and fluchloralin was
equally good. In another study
Rezende er al (1985) obscrved that
pendimethalin alone and with com-
bination of flucrodifen effectively con-
trolled the weeds in soybean and
caused a significant increase in yield
as compared to weedy check. Kitchen
et al (1984) also determined the ef-
ficacy of lomesafen against broad lcaf
weeds. They reported that 0.28 Kg
aif ha of fomesafen gave 100% control
of broad Icaf weeds but prasses and
sedges remained uncontrolled.

Any technology how cfficient it
may be, will not accepted by the
farmers if it does not fit into the
socioeconomic system of the com-
munity. The same is true about chemi-
cal weed control. The herbicide
technology did not get popularity
mainly because of involvement of the
use of sprayer. Besides investment,
use of sprayer requires a skill and the
illiterate farmers are hesitant  to
handle it. Its calibrations and com-
putations also add to the complica-
tions in its use. The situation demands
an easicr and cconomical method of
appiication which may substitute the
use of sprayer. Hence Shad (1987)
conducted a number of experiments
on simplc and economical methods of
herbicide application and obscrved
that application of chlortoluron +
MCPA, 2,4-D sodium salt and
isoproturon in wheat, metolachlor +
atrazine in maize, butachor, thioben-
carb and oxadiazon in rice, and pen-

dimcthalin, fluazifop-butyl in soybean,
by sand mix broadcast method gave as
good weed control as with sprayer ap-
plication. Consequently the present
study was conducted to evaluate the
effectiveness of some pre and post
cmergence herbicides and their
methods of application in soybcan.

MATERIALS AND METHODS

Experiments were conducted
during spring 1986 and 1987 at Barani
Agricultural College Rawalpindi and
National Agricultural Rescarch
Centre, Islamabad, respectively, to
evaluate the cfficacy of different her-
bicides when applied by sprayer or as a
sand mix broadcasting methods.

The soybean vartety used in these
expcriments was Williams-82. Planting
was done with simple hand drill in
rows 45cm apart. Plot size was 1.80 x
Sm.

Normal cultural practices were ap-
plicd before seed bed preparation.
Fertilizer at the rate of 25 Kg/ha
nitrogen and 2.5 Kg/ha of P20s5 was
uniformly applied to all the plots at
the time of seedbed preparation. Nor-
mal crop protection measures were
adopted. The detail of the treatments
arc given in table 1.

Visual crop toxicity rating using 0-
10 scale, where 0 = No injury, 5 =
50% injury and 10 = 100% injury was
recorded as soon as sign of herbicidal
injury showed up.

Weed density was determined by
taking two quadrate of 50 x 50 cm each
randomly at 45 days after seeding
(DAS) and classified as grasses,
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Table 1.
experimentation in soybean.

Details of the treatments applied during both the years of

Treatments Fercentage Rate Meuthods of Time of
purity {Kg ai/ha) application apphication

Pendimcethalin 33 1.48 Sand mix broadcast Pre-Emergence
Pendimethalin 33 148 Sprayer application Pre-Emerpence
Fluazifop-butyl 13 0.50 Sand mix broadcast Post Fmergence
tluazifop-butyl i3 (.50 Sprayer application Past-Emergence
Fumesalen 25 6.25 Sand mix broadcast Post-Emergence
Fomesafen 25 0.25 Sprayer application Post-Emerecnee
Fluazifop-butyl

+ fomesafen 13/25 .50/0.25 Sand mix broadcasl Post-Fmergence
Fluazifop-butyl

+ fomesafen 13/25 0.50/0.25 Sprayer application Post-Emcreence

Hand weeding - -

Weedy check - -

sedges and broad leat weeds. Grain
yield determination was based on the
weight of threshed grain and was ad-
justed at 13% moisture level by the
following formula.
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All the data were statistically
analyscd by using analysis of variance
and Duncans New Multiple Range
Test was applied to determine level of

differences among diflerent treatment
means.

RESULTS AND DISCUSSION

fo both the years of experimenta-
tion grasscs and sedges were found to
be the major component of the weed
flora and in 1986 the broad leaved
weoeds were presented at a density of
only 6 plants/ m=~ (Tablc 2 & 3).

During both the years of cx-
perimentation, irrespective of the

methods of herbicide application pen.
dimethaling Nuazifop-buty! and a com-
bination of (luazilop-butvl wnd
fomesalen reduced the density of gras-
ses Lo a signilicantly Jow Jevel.
Fomesalen alone as expected could
not control this class of weeds. Pen-
dimcthalin and fuazitop-butvl did not
give & good control of sedges but den-
sity of sedges recorded in these plots
was much lower as compared 1o weedy
check., However, interestingly fome.
salen alone as well as in combination
with Huazifop butyl showed the best
e 1 oAy wWEFL ol Tl AL RFFFCTET B
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Table 2. Weed tlora composition as aflccted by different herbicides and their
methods of application in soybean(1986).

Treatments E.colona  Bracharia sp C.rotundus D.arvensiy C.anvensis

Peadimethalin | 5] 19 16 0 |

{Sand mix)

Pendimethalin {spray} 12 i3 14 2 0
' Fluazifop-butyl 22 10 15 3 0

{Sand mix)

Fluazifop-butyl (spray) 3 6 9 3 2

Fomesafen (Sand mix) 34 22 4 2 0

Fomesafen (spray) 31 16 4 1 0

Fluazifop-butyl + {ome-

safen (Sand mix) 23 ) 7 3 0

Fluazifop-butyl '

+ fomesafen (spray) 3 6 4 1] 0

Hand weeding - - -

Weedy check 37 28 7 3 3

control of sedpges. Broad lcaved al-
though present in a very low density
were very well controlled by all the
herbicides except fluazifop-butyl alone
(Fig 1}.

Some interesting facts were
revealed in this study. Firstly the plots
where the grasses were controlled by
pendimethalin and fluazifop-butyl,
the density of sedges showed a sig-
nificant incrcase. It indicates that
grasses arc good compelitor of sedges
and the sedges such as Cyperus rotn-
dus gect better established in the ab-
sence of grassecs. Sccondly the
application of fomcsafen alone and in
combination with fluazifop-butyl suc-
cessfully controlled all kinds of weeds
including sedges and as such were
found to be compatible with cach
other. This control of sedges by
fomesafen needs further thorough-in-
vestigation.

The herbicides and their combina-

tions showed modcrately to satisfac-
torily control of weceds; 63 to 78% with
sprayer and 39 1o 47% by sand mix
broadcasting method. In both the
years post cmergence application of a
combination of fluazifop-butyl +
fomesaten with sprayer performed the
best in tcrms of weed density (10 to 38
plants/ m ) and \u.c,d biomass (15.6 to
25.6 grams/m ) This combination
gave an excellent control of grasses
and good control of sedges and broad
lcaved weeds. When the same mixture
was applied by sand mix broadcasting
mecthod, it showed only 45-60% weed
control. Pendimethalin was the only
herbicide when applied by sprayer as
wcell as sand mix broadcasting methods
gave good control of weed flora, but
latc cmergence of Cyperus rotundus
caused a considerable increase in
weed density. Similar trend was also
shown in terms of weed biomass
(Tablc 4).
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Table 4. Total weed density and weed biomass as affected by different herbicides |
and their methods ol application in soybecan.

Treatment Rate Weed density . (No/m2)  Weed biomaess (gms/m2)
(Kg ai/ha) 1986 1987 1986 19387

Pendimethalin

(Sand mix) 148 50 BC 98 C 0648 C 117.6 C

Pendimethalin (spray) 1,48 42C 69 DE 408D 428D

Fluazifop-butyl

(Sand mix) 0.50 5 BC 153 B 56.4C 183.6B

Fluazifop-butyl (spray) 0.50 25DE 52 EF 324D 400D

Fomesafen (Sand mix)  0.25 62 AB 144 B 828 AB 1728 B

Fomesafen (spray) 0.25 52 BC 61 EF 728 612D

Fluazifop-butyl + fome-

safen (Sand mix) 0.5+0(.25 32CD 93 CDh BAD MecC

Fluazifop-hutyl

+ fomesafen (spray) 0.5+0.25 13E 28F 156 FE 256D

Hand weeding - -F -G -F -E

Weedy check - 78 A 204 A 99.6 JINKRA

Mecans followed by common letters in a columna are not significantly different.

Fluazifop-butyl satistactorily con-
trolicd grasses but showed very little
phytotoxicity to sedges., However, ap-
plication by sand mix broadcasting
method could not perform as good as
the spray application (Table 4).

Fomesafen was most cffective
against broad leaved weeds but at the
same time gave slight injury to
soybean crop. Although fomesafen did
not show any phytotoxicity to grasscs
and sedges but heavy infestation of
grassy weeds suppressed the germina-
tion and growth of Cyperus rotundus. It
indicates that Cyperus rotundus was
relatively mare sensitive to light and
spacc occupation.

Weed competition decrcased
shbout 47% grain yield in both the
years of experimentation. The highest
yicld of 615.75 and 634.9 kg/ ha in 1986

and 1987, respectively, was obtained
from hand weeded plots but it was at
par with the post emergence applica-
tion of fluazifop-butyl + lomesalen.
Post emecrgence application of
[luazifop-butyl gave 78% increasc in
yield in 1986 and 76% in 1987 and it

was much higher than fomesafen ap-
plication. The least increase in yield by
fomesafen was due to heavy infesta-
tion of grassy weeds after controlling
broad leaved weeds by this herbicide
(Table 5).

Among the methods of herbicide
appiication, sprayer application pcr-
formed better in tcrms of weed density
(33 to 52 plants/m ) weed biomass
(42.1 to 424 gramsimz) and yield
(506.97 ta 520.19 Kg/ ha) followed by
sand mix broadudst method (50 10 122
plants/ m?, 60.6 to 146.4 grams/ m 2 and
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Tabic 5. Grain yicld and pereent increase over weedy check as atfected by
diffcrent herbicides and their methods of application.

Treatment Rate Gram Yield (Kg/ha) Crage Increase
(Kg ai/ha) 1986 1987 1986 1987
Pendimethalin (Sund mix) t.48 501.50 C 527.59D 55.7 57.8
Pendimethalin (spray) 1.48 517.27C 567.53C 6{.6 69.7
Fluazifop-butyl (Sand mix)) 50 35000 E 347.01F 10.6 3.8
Fluazifop-butyl (spray)  0.50 574.10 B 589.70 BC 7.3 76.4
Fomesafen (Sand mix) .25 321.50F 31927 G 0 0
Fomesafen (spray) 0.25 MOISEF 32056 G 58 0.1
Fluazifop-butyl + fome-
safen (Sand mix) 0.5+0.25 HHTSD $1535E 38.7 24.0
Fluazifop-butyl + fomc-
safen (spray) 0.5 +10.25 59575 AB 602,97 B ]5.0 R0.3
Huand weeding 61575 A 63491 A 912 R9.¥
Weedy cheek 32200 F 33435 FG -

Means followed by common letters inoa column are nov signthicantiy different.

406.44 to 40231 Kg'ha respectively)
{Tablc 6). These observations indicate
that although the sprayer applications
were superior but sand mix broadeast
method ol application also performed
satisfactory. It is due to the fact that
soil applicd herbicides may cause a
significant reduction in weed density
with spraycr as well as sand mix broad-
cast mcthod of herbicide application
while foliar applied herbicides only
with sprayer application would per-

form better.

Economic analysis revealed that
although the highest yicld was ob-
tained by hand weeding in both the
years ol experimentation but cost
benetit ratios in respect of hand weed-
ing (1.47 in 1986 and 1.50 in 1987)
were much lower than (2.40 in 1986
and 2.87 in 1987) obtained with pen-
dimcthalin applied by sprayer which
was at par with (2.27 and 2.45 in 1980
and 1987 respectively) sand mix

Table 6. Weed density, weed biomass, grain yicld and cost benefit ratio as
affected by different methods of herbicide applicatios

Parameters Mcthods of Herbicid Application
Sand Mix B.C Spray
1986 1487 1986 1987
Weed Density (No/m2) 50 122 33 52
Weed Biomass (Gms/m2) 60.6 146.4 42.1 424
Grain Yield {(Kg/ha) 406.44 402.31 506.97 52019
Cost Benefit Ratio 1.06 2.16 0.86 2.29




Table 7. Cost Benefit Ratio as effceted by different herbicides and their methods

of application.

Treatment Ratc Cost Benefit Rato

(Kg ai/ha) 1986 1987
Pendimethalin {Sand mix) 1.48 2.27 2.45
Pendimethalin (spray) 1.48 2.40 2.87
Fluazifop-butyl (Sand mix) 0.50 0.40 0.16
Fluazifop-butyl (spray) 0.50 311 3.15
Fomesafen (Sand mix) 0.25 0.01 -0.19
Fomesalen {spray) (.25 -0.23 -0.17
Fluazifop-butyl + fomesafen (Sand mix) 0.540.25 1.04 0.68
Fluazifop-butyl + fomesafen (spray) 0.5+0.25 2.25 2.20
Hund weeding 1.47 1.50
Weedy check -

broadeasting method of ampliation.
The cost benefit ratios of a mixture of
fluazifop-buty! and fomesatcn with
spray application were 2.25 and 2.20}in
1986 and in 1987 respectively. which
were lower than the pendimethalin
and higher than hand wecding. The
least cost benefit ratios were obtained
from the treatments where fomesafen
was applied by spraycr as well as sand
mix broadcasting mcthod (Table 7).

It can be concluded that pen-
dimethalin is the best herbicide to give
an economical weed control whether
applied by spraycr or sand mix broad-
cast method. A tank mixturc of
fluazifop-butyl and fomesafen which
showed the least weed control could
also prove economical if the doses are
lowered with no loss in etficiency.
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