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ABSTRACT
Wheat crop is facing a foremost decline in yield due to weeds in our all cropping

systems. So, it is essential to restrict such pervasive class of pest. The present trial was laid
out to study the integrated herbicides application at different timings for weed management
and yield of wheat productivity. Aqueous allelopathic extracts of different weeds (field
bind weed, johnson grass) and synthetic herbicides (Clodinafoppropargyl,
Bromoxynil+MCPA) in different combinations were applied at 7, 30 and 60 days after sowing
(i.e., emergence, tillering and jointing stage), respectively. Integrated herbicides application
and their timings significantly affected weed density, fresh weight, dry weight, number of
spikes, plant height and wheat yield. The results showed that lower weeds density (67.3 m-

2) was resulted from combination of 25% field bind weed+25% johnson grass+25%
Clodinafop+25% Bromoxynil while lesser fresh weed biomass (82.3g m-2), dry weed
biomass (18.6g m-2), plant height (89.6 cm), spike length (11.3 cm) and maximum grain
yield (3665 kg ha-1) were recorded from mixture of 50%Clodinafop+50% Bromoxynil
applied plots. Among application timings lower weeds density (85.1m-2), fresh weed
biomass (98.6g m-2), dry weed biomass (20.6g m-2), spike length (11.0 cm) and more grain
yield (3465kg ha-1) were noted at tillering stage. The application of 50% Clodinafop+50%
Bromoxynil at tillering time demonstrated superior in terms of lower weed fresh biomass (g
m-2), weed dry biomass (g m-2), spike length (cm) and higher grain yield, whereas less
weed density (m-2) were documented in application of 25%field bind weed extract+25%
johnson grass+25% Clodinafop+25% Bromoxynil at tillering time. It is concluded that
application of 50% Clodinafop+50% Bromoxynil at tillering time resulted in higher grain
yield and less weeds number and biomass.
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INTRODUCTION
Wheat being the utmost yielding

cereal crop in the world is of a noteworthy
significance for nations like Pakistan, where
quickly growing population has already out
stripped the existing food supplies. In
Pakistan, wheat being the indispensable one
has genetic yield potential of 6-8 t ha-1while
our national average yield is around 2.7 t
ha-1. The foremost reasons for stumpy
productivity and disparitycomprises;
postponed harvesting of kharif crops such
as cotton, sugarcane and rice, and
subsequently late planting of wheat,
unapproachability of upgraded inputs such
as seed, incompetent fertilizer use, weed
invasion, lack of irrigation water, drought,
terminal heat stress, soil deprivation,
incompetent extension services, etc.
(Ibrahim et al., 2013).
One of the main factors we are going to
emphasis in this paper is weeds that
contend for water, nutrients and sunlight
and considerably diminish crops productivity
and quality. In order to control weeds
invasion in negligible time farmers use
lethal chemicals (Tang et al., 2010).
Incessant use of full doses of herbicides is
boosting resistance growth in diverse weeds
which threaten the ecosystem. According to
Stephenson (2000), most farming systems
collectively use three million tones of
herbicides per year that designates brutality
of the issue. Thus, a substitute technique to
control or diminish weed invasion is needed.
In current study, we focused on the
consumption of natural chemicals formed by
the plants that might have destructive or
constructive effect on weed or wheat
development which is also recognized as
allelopathy.
Allelopathic chemicals of different weeds
abridge germination as well as the
consequent growth of wheat plant (Jabeenet
al., 2013). Likewise, certain weeds species
are the most lethal due to their extreme
inhibition effects exposed on the radical
growth (Shinwariet al., 2013). Keeping in
view the above conclusions, atrial was
planned to study the allelopathic effect of
different extracts (field bind weed, johnson
grass and 50%field bind
weed+50%johnson grass combination)

with synthetic herbicides
(Clodinafoppropargyl, Bromoxynil+MCPA
and
50%Clodinafoppropargyl+50%Bromoxynil+
MCPA) and its application timings (7, 30 and
60 days after sowing) on weed control,
growth and yield of wheat under agro-
climatic condition of Peshawar.

MATERIALS AND METHODS
Experimental details and Location

The experiment entitled "Integrated
herbicides application at different timings
for weed management and wheat
productivity" was conducted at New
Development Research Farm, the University
of Agriculture, Peshawar during Rabi 2015-
2016.The experiment was consisting of
two factors i.e., Aqueous allelopathic
extracts of different weeds (field bind
weed, johnson grass and 50%field bind
weed+50%johnson grass combination)
with synthetic herbicides
(Clodinafoppropargyl, Bromoxynil+MCPA
and 50%Clodinafoppropargyl+50%
Bromoxynil+MCPA) and its time of
application (7, 30 and 60 days after
sowing). All the treatments alone or in
different combinations and a control with
weedy check (36 + 1) were randomly
allotted at different growth stages of wheat
crop to the experimental units using
randomized complete block (RCB) design
having three replications with a net plot size
of 1.8 m x 3 m. Keeping the volume of
treatments, dilution (extracts and/or
chemicals + water) was used to wet the
experimental unit completely. Equivalent
volume of only water was also sprinkled and
a control plot with no use of any treatment.
Each plot consisted of six rows. Wheat
variety ‘Pirsabak-2013’ was planted in
3rdweek of November at a seed rate of 120
kg ha-1 and harvested on 1st week of May.
Recommended nitrogen and phosphorous at
the rate of 120kg ha-1 and 90 kg ha-1 in the
form of Urea and DAP was applied. Full dose
of phosphorous and half dose of nitrogen
were applied at seedbed preparation while
half of the nitrogen was used at 2nd

irrigation. All other agronomic practices
were kept constant for all experimental
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units. The details of factors and levels were
as follows:
Factor A: Integrated weed management
(IWM)

1. Control = No Spray
2. IWM1= Field bind weed

extract (FBW)
3. IWM2=  Johnson grass extract

(JG)
4. IWM3=  50% FBW + 50% JG
5. IWM4=  Clodinafapporporgyle

(CP) Grassy herbicide
6. IWM5=  Bromoxynil+MCPA

(BM) Broad leaves herbicide
7. IWM6=  50% Clodinafap +

50% Bromoxynil
8. IWM7= 50% FBW + 50% CP
9. IWM8=50% FBW + 50% BM
10. IWM9=  50% JG + 50% CP
11. IWM10= 50% JG + 50% BM
12. IWM11= 25% FBW + 25% JG

+ 25% CP + 25% BM
13. IWM12= Water spray

Factor B: Application time (AT)
1. AT1= 7 DAS (At emergence)
2. AT2= 30 DAS (At tillering)
3. AT3= 60 DAS (At jointing)

Preparation of field bind weed and
johnson grass water extract

The material of weeds (root, stem
and leaves) was collected from New
Development Research Farm, the University
of Agriculture, Peshawar and was used in
water extracts preparation for field
experiment. For preparing natural
herbicides; the weeds root, stem and leaves
were separated, sun dried for three days,
and then cut in 6 cm pieces. The pieces of
weeds were transformed into powder by
grinder machine. Then the powder of weeds
was soaked in water separately at a ratio of
1: 5 (1 kg of weed herbage in 5 liters of
water) for 72 hours followed by filtration to
get the weeds extract.

Data were recorded on weed density
(m-2), fresh weed weight (g m-2), dry weeds
weight (g m-2), plant height (cm), spike length
(cm) and grain yield (kg ha-1) of wheat. Weed
density in all treatments was recorded.
Quadrate having size of 50 x 50 cm2 was
randomly thrown three times and the weeds

inside the quadrate was identified and
recorded. The mean of the three quadrates
was subsequently converted to weed density
m-2. For recording fresh weed biomass
quadrate was placed three times in each
treatment and the weeds inside the quadrate
were harvested. Fresh weight was recorded
by using electrical balance and subsequently
the data was converted into g m-2. The fresh
weeds sample collected for fresh weed
biomass was sun dried for 5 or 6 days and
then weight were recorded. Subsequently the
data were converted into g m-2. Data on plant
height was obtained by measuring randomly
selected five plant in each plot from base to
the tip of spike excluding awns at
physiological maturity, then the average of
the selected plants were taken. Five different
spikes were randomly chosen in each plot
from four central rows and their length was
measured without awns at physiological
maturity. The lengths of the chosen plants
were then averaged to get the single spike
length. Data on grain yield was recorded in
four central rows in each plot was harvested,
sun dried and threshed separately for recording
grain yield and was then converted to kg ha-1

by formula.
Grain yield (kgha-1) =

rowsofno.length xrow xrow-row

yieldGrain
×

10000

Statistical analysis
The data recorded was analyzed

statistically using analysis of variance
techniques appropriate for randomized
complete block design (RCBD). Means values
were compared by using least significant
difference (LSD) test at 0.05 level of
probability, when the F-values was significant
(Jan et al., 2009).

RESULTS AND DISCUSSION
Weed density m-2 after herbicide
application

Statistical analysis of the data
subjected that different integrated weed
management and application timing of
herbicide significantly affected weed
density. The comparison of control against
treated plots was also found significant,
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while the interaction was found in-
significant. The mean value of the data
exhibited that higher weed density (151)
was resulted from the plots sprayed with
only water, while lower weed density (67)
was obtained in the plots treated with
mixture of herbicides and weed extracts
(Clodinafop + Bromoxynil +field bind weed
+ johnson grass). Among the application
timing more weed density (99 and 98) was
observed in the plots applied at emergence
and jointing stages, while lower weed
density (85) was recorded in the plots
treated at tillering stage. The untreated
plots produced higher weed density (172)
as compared to the rest plots (93).The
herbicide showed phytotoxic effect on
weeds and due to this less weed population
were noted in the treated plots. The results
are in line with Awanet al. (2012), who
declared that sorghum and sunflower water
extract along with reduced dose of
pendimethalin significantly suppressed
weeds density and dry weight. Ashraf and
Akhlaq (2007) suggested that weeds
density was significantly reduced with the
foliar applied water extract of different plant
parts of sorghum.Different herbicides
control weeds density due to more
effectiveness of some herbicides. Khan et
al. (2003) suggested that mixed application
of herbicides decreased narrow and broad
leaf weeds and sometimes reaching to
100% control.

Weeds fresh weight (g m-2) after
herbicide application

The statistical analysis of the data
revealed that integrated weed
managementand time of application
significantly (P≤ 0.05) influenced weeds
fresh weight. The comparison of control
against treated plots was found significant,
while the interactive effect was insignificant.
According to integrated weed management
highest weeds fresh weight (148.8) was
obtained in the plots sprayed with water,
while lowest weed fresh weight (82.3)was
observed in the plots treated with combine
application of chemical herbicides
(Clodinafop + Bromoxynil) which was
statistically at par with combination of
Clodinafop + Bromoxynil + field bind weed

+ johnson grass (82.9). Maximum weeds
fresh weight (109.7) was recorded in the
plots that were applied at emergence time,
which was statistically similar with plots
treated at jointing stage (104.7). Minimum
weeds fresh weight (98.6) was recorded in
the plots treated at tillering stage. The
control plot produced maximum weed fresh
weight (163.0) against treated plots
(104.3).The suppression of weeds is due to
phytotoxic effect of herbicides on weeds.
The study was entitled with Khan et al.
(2015) reported that sorghum water extract
reduced fresh and dry weight of weeds. The
work showed by Tunioet al. (2004) who
reported that application of different
herbicides lowered the weeds fresh weight
against control plots.Analogous results were
showed by Khan et al. (2009a) who
suggested that combination of sorghum
water extract with one third dose of Dual
gold significantly reduced weeds density in
sunflower.

Weeds dry weight (gm-2) after
herbicide application

Dry weight of weeds was
significantly affected by integrated weed
management and time of
herbicidesapplication. The comparison of
untreated plots with treated plots was also
found significant, while the interaction was
non-significant. Mean values of the data
exhibited that weeds dry weight was higher
(34.3) with only water sprayed plots. The
weed dry weight was lesser (18.6) with the
combine application of Clodinafop +
Bromoxynil which was at par with mixture
of Clodinafop + Bromoxynil + field bind
weed + johnson grass (18.7). Among
different herbicide application timing, the
weeds dry weight was higher (24.9) in the
plots treated at sowing time, which was
statistically at par plots applied at jointing
stage (23.2). The lower weeds dry weight
(20.6) was recorded with application of
herbicides after 30 days of sowing
(tilleringstage). The dry weeds weight was
higher (36.0) in control plots against the
treated plots (22.9).Similar results were
shown by Mushtaqet al. (2010) who
reported that sunflower+sorghum aqueous
extracts combined with 1/4th doses of
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herbicides reduced dry matter of canary
grass by 92% and wild oat by 89%.

Plant height (cm)
Statistical analysis of the data

suggested that integrated weed
managementwas significant, while
application timing and interaction found
non-significant for plant height. It is evident
from the mean table that treated plots
boosted plant height as compare to weedy
check plots. According to different weed
management techniques, taller plants
(89.8), (89.6) and (89.6) were obtained
from the plots treated with Bromoxynil,
mixture of Clodinafop + Bromoxynil and
Clodinafop + Bromoxynil + field bind weed
+ johnson grass, followed by Clodinafop
(89.0).  Dwarf plants (87.0) were observed
in the plots sprayed with water only which
was at par with johnson grass treated plots
(87.2). Among the application timing
statistically similar plants (88.8), (88.6) and
(87.8) were recorded in the plots sprayed at
jointing stage, tillering stage, and at
emergence time. The control plots produced
shorter plants (75.3) as compared to the
unsprayed plots (78.4).However, mostly
herbicides applied alone produced dwarf
tillers then combine application with plant
extracts. Herbicides expressed good results
because of maximum weed control, less
fresh and dry weight of weeds resulted in
less competition with crop. Similar data
were recorded by Kamal and Bano (2008)
that taller plants were gained from the plots
treated with sunflower aqueous extracts.
The reason for more plant may be due to
suppression of weeds at exact timing which
intern better utilization of natural resources.
The taller plants were taken from the plots
sprayed with different herbicides at tillering
stage. Suppression of weeds at proper
timing significantly decreased competition
with wheat crop and produced vigorous
growth. The same data were recorded by
Cheema and Akhtar (2005) who concluded
that larger tillers are due to effect of
herbicide and utilization of natural
resources. Salisbury and Ross, (1992) also
suggested that enlarged plants was due to

the minimum competition and shading
effect of weeds on wheat crop.

Spike length (cm)
Statistical analysis of the data

exhibited thatintegrated weed management
and their application timing found significant
(p ≤ 0.05) for spike length. The interaction
of integrated weed management and
application timing was illustrated
insignificant. Mean values presented that
the plots sprayed with herbicide produced
lengthy spikes (10.8) over unsprayed plots
(10.0). Among the integrated weed
management longer spikes (11.3) were
obtained from the plots treated with
combination ofClodinafop + Bromoxynil,
which was followed by sole Bromoxynil
treated plots (11.1). Shorter spikes (10.4)
were noted with the application of only
water spray. The data further revealed that
longer spikes (11.0) were observed in the
plots sprayed at tillering stage while shorter
spikes were found in the plots sprayed at
emergence and jointing stage (10.6) and
(10.8) respectively.These findings are in
contrast to Jamil et al. (2005) evaluated
that combination of sorghum aqueous
extract with Isoproturon showed lengthy
spikes. Taller spikes were obtained from the
plots sprayed at tillering stage.  Similarly,
Ashraf and Akhlaq (2007) concluded that
larger spikes and more grain per spike were
observed from the plots tested with
combination of sorghum stem and root
aqueous extract. Hassan et al. (2005) also
revealed that different spike length was
obtained from the herbicide treated plots.

Grain yield (kg ha-1)
Statistical analysis indicated that

herbicides and weeds aqueous extracts
application timings had significant effect on
grain yield, while their interaction was found
insignificant. The higher grain yield (3336)
was recorded in the plots which were
significantly different from the control plots
(2611). The mean values for integrated
weed management showed that highest
grain yield (3665) was observed in the plots
treated with mixture of Clodinafop +
Bromoxynilfollowed by the combination of
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Clodinafop + Bromoxynil + field bind weed
+ johnson grass (3585), whereas the lowest
grain yield was recorded in the plots
sprayed with water only (3130). Among the
application timings, maximum grain yield
(3465) was obtained for the plots sprayed
at tillering stage, while minimum grain yield
(3236) was noted in the plots treated at
emergence time. Due to decrease in weed
density more resources available for crop
and increase in the grain yield occurred. The
similar discussion was observed from
Hashimet at. (2002) who concluded that
grain yield was higher in herbicidal
treatment plots. Grain yield was higher in
the plots sprayed at tillering stage. Our
result was consonance with Cheema and
Khaliq (2000) said that sorghum aqueous
extract sprayed twice at 30 and 60 days
after sowing enhanced grain yield by 21%
with suppression of weed population and
dry weights of 44% and 49 % as compared
to weedy check. Similar result noticed by
Shafiet al. (2004) also concluded that
higher grain yield was obtained from the
plots which were sprayed with herbicides at
tillering stage while lesser in unsprayed
plots.

CONCLUSION
The core of sustainable weed

management is to use a range of tools in
time and space. Use of anti-resistant
strategies is one of these principles and
certainly, mixtures of herbicides can reduce
the costs, lower the selection pressure, and
prevent or delay herbicide-resistance issues
especially when combined with several
agronomic practices. From this study, it is
concluded that combination of herbicides
and weed extracts (Clodinafop +
Bromoxynil + field bind weed + johnson
grass extracts and Clodinafop +
Bromoxynil) applied at tillering stage (30
days after sowing) is superior in terms of
lower weeds biomass and enhance yield and
yield components of wheat. So, it is
recommended that integration of different
herbicides and environment friendly bio-
herbicides should be sprayed at tillering
stage (30DAS) for higher wheat
productivity.
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Tables and Figures

Table 1. Weed density (m-2) and fresh weed biomass (g m-2) of wheat as affected
by integrated weed management (IWM) and application timing (AT)
Integrated weed management (IWM) Weed density (m-2) Fresh weed biomass (gm-2)
Field bind weed (FBW) 98.7 b 115.0 b
Johnson grass (JG) 99.3 b 111.5bc
50% FBW + 50% JG 91.2 b 106.9bcd
Clodinafop (CP) 88.9bc 105.1bcd
Bromoxynil (BM) 82.4bcd 95.4 d
50% CP + 50% BM 71.7 cd 82.3 e
50% FBW + 50% CP 96.6 bcd 100.3 cd
50% FBW + 50% BM 93.6 b 99.4 d
50% JG + 50% CP 96.3 b 102.0 cd
50% JG + 50% BM 96.3 b 102.7 cd
25%FBW+25% JG+25% CP+25% BM 67.3 d 82.9 e
Water spray 151.3 a 148.8 a
LSD (0.05) 16.39 11.53
Application timing (AT)
At emergence 99.5 a 109.7 a
Tillering 85.1 b 98.6 b
Jointing 98.8 a 104.7 a
LSD (0.05) 8.20 5.77
Control vs. Rest ** **
Control 172.3 163.0
Rest 94.5 104.3
Interaction
IWM x AT ns ns
Means of each category followed by different letter(s) are statistically different from each
other
ns = non significant
** = significant at 1% level of probability
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Table 2. Dry weed biomass (g m-2) and plant height (cm) of wheat as affected by
integrated weed management (IWM) and application timing (AT)

Integrated weed management
(IWM)

Dry weed biomass
(g)

Plant height (cm)

Field bind weed (FBW) 25.0 b 88.1abc
Johnson grass (JG) 24.8 b 87.2c
50% FBW + 50% JG 23.3 b 88.1abc
Clodinafop (CP) 22.0bc 89.0ab
Bromoxynil (BM) 21.6bc 89.5 a
50% CP + 50% BM 18.6 c 89.6a
50% FBW + 50% CP 21.9bc 88.5abc
50% FBW + 50% BM 21.6bc 87.6bc
50% JG + 50% CP 21.6bc 88.6abc
50% JG + 50% BM 21.5bc 87.6bc
25%FBW+25% JG+25% CP+25% BM 18.7 c 89.6 a
Water spray 34.3 a 87.0c
LSD (0.05) 3.94 1.75
Application timing (AT)
At emergence 24.9 a 87.8
Tillering 20.6 b 88.6
Jointing 23.2 a 88.8
LSD (0.05) 1.97 ns
Control vs. Rest ** **
Control 36.0 85.3
Rest 22.9 88.4
Interaction
IWM x AT ns ns
Means of each category followed by different letter(s) are statistically different from each
other
ns = non significant
**= significant at 1% level of probability
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Table 3. Spike length (cm) and grain yield (kg ha-1) of wheat as affected by
integrated weed management (IWM) and application timing (AT)

Integrated weed management
(IWM)

Spike length (cm) Grain yield (kg ha-1)

Field bind weed (FBW) 10.6bcd 3229.0de
Johnson grass (JG) 10.5 cd 3215.9 de
50% FBW + 50% JG 10.9abcd 3207.0 de
Clodinafop (CP) 10.8abcd 3361.4 cd
Bromoxynil (BM) 11.1 ab 3402.7 b
50% CP + 50% BM 11.3 a 3665.8 a
50% FBW + 50% CP 10.9abcd 3292.3 bcd
50% FBW + 50% BM 10.9abcd 3277.9 cd
50% JG + 50% CP 10.9abcd 3311.0 bcd
50% JG + 50% BM 10.6bcd 3353.8bc
25%FBW+25% JG+25% CP+25% BM 11.0abc 3585.1 a
Water spray 10.4 d 3130.4 e
LSD (0.05) 0.52 114.16
Application timing (AT)
At emergence 10.6 b 3236.4 c
Tillering 11.0 a 3465.4 a
Jointing 10.8 b 3306.2 b
LSD (0.05) 0.26 57.08
Control vs. Rest * **
Control 10.0 2611.4
Rest 10.8 3336.0
Interaction
IWM x AT ns ns
Means of each category followed by different letter(s) are statistically different from each
other ns = non significant ** = significant at 1% level of probability

Table 4. Effect of allelopathic crop water extract on weeds.
Allelopathic
Extract

Crop Weeds controlled Reduction in
weed
density(%)

Reduction in
dry weight
(%)

Yield
increase
over
control
(%)

Reference

Sorghum Wheat Fumariaindica,
Phalarisminor,
Rumexdentates,
Chenopodium album

21.6-44.2 35.4-49.0 11.0-
20.0

Cheema and
Khaliq (2000)

Cotton Trianthemaportulacastrum,
Cynodondactylon,
Cyperusrotundus

47.0 29.0-40.1 17.7-
59.0

Cheema et al.
(2002)

Mungbean Cyperusrotundus,
Chenopodium album,
Convolvulus arvensis

17.5-31.6 23.7-59.6 4.0-
17.7

Cheema et al.
(2001)

Rice Echinocloacolonum,
Cyperusrotundus,
Cyperusiria

- 40.4 12.5 Waziret al.
(2011)

Sorghum+
Sunflower

Wheat Avenafatua,
Melilotusofficinalis,
Phalarisminor,
Rumexobtusifolius

10.6-33.6 2.2-16.5 1.6-
10.7

Naseemet al.
(2010)

Sorghum+
Canola

10.0-62.0 18.55-
62.0

Jamil et al.
(2009)


