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Abstract

Objective: The aim of the study was to determine the effects of different herbicides on broadleaf weed density and growth as well as the
growth and yield components of wheat. It also examined the effects of weed control (by herbicides and hand weeding) on the growth
andyield of wheat, the economic benefits of weed control and aspects of environmental safety. Materials and Methods: This experiment
was carried out at the Mullah Ghulam Agriculture Research Centre, Afghanistan. Four different types of herbicides namely, methyl
chlorophenoxy aceticacid (MCPA) (Agroxone®at 25 1 Lha™"), triasulfuron (Amber® at g a.ikg™"), tribenuron methyl (Express®25 ga.ikg™")
and pyroxsulam (Merit® at 240 g a.i kg~") were tested. The manufacturers’ recommended dosage for triasulfuron was applied at the rate
of 120 L ha='. The other three post-emergence herbicides were applied at the rate of 350 L ha='. The herbicides were applied individually
at 25 days after sowing (DAS). In another treatment, the weeds were hand weeded at 25, 50 and 75 DAS, while the control plots and were
left unweeded. The data was analyzed using SPSS, one-way ANOVA and the Duncan’s test for comparison of means. Results: The results
showed that the highest grain yield (2936 kg ha~") was obtained from the hand weeded plots, where yields were significantly higher
(p<0.05) than those of the other treatments. The lowest grain yield of wheat (1855.75 kg ha™') was obtained from the unweeded plots.
It was observed that the population density of the broad leaf weeds was lower in the hand weeded plots than that in the other treatment
plots. It was observed that tribenuron methyl effectively controlled the weed density of Amaranthus bouchonii, Convolvulus arvensis,
Acroptilon repense and Polygonum aviculare at 30 DAS. Conclusion: The study showed that the significantly higher hand weeding
treatment followed by treatments with MCPA and triasulfuron herbicides were more effective in case of yield components of wheat and
also decreased the population of broad leaf weeds.
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INTRODUCTION

Wheat ( 7riticum aestivum L.) is one of the most important
crops cultivated throughout Afghanistan. The annual
production is 5.10 million metric tons, from an area of
approximately 2.55 million hectares, with an average yield of
2.00 metric t ha™' . Wheat is classified as spring or winter
wheat whereby the winter wheat is the more common crop
and is traditionally referred to by the season during which the
crop is grown? The crop can be cultivated between the
latitudes of 30-60° Nand 27-40° S. The optimum temperature
for cultivation is around 25°C, with minimum and maximum
growth temperatures of 3-4°C and 30-32°C, respectively?.
Wheat is adaptable to a wide range of moisture conditions
ranging from xerophytic to littoral. Although about
three-fourths of the land area where wheat is grown receives
an average annual precipitation between 375 and 875 mm,
the crop can be grown atlocations where precipitation ranges
from 250-1,750 mm?*. Weeds are undesirable plants, which
infest different crops and inflict negative effects on crop yield
due to competition for water, nutrients, space and/or light®,
Basically, a weed is considered a pest in agriculture because it
causes damage to the main crop. Weeds reduce the quality as
well as the quantity of the cultivated crop yield if left
uncontrolled®. There are many reports on the inhibitory effects
of weeds on various crop plants’. Weeds are unwanted plants
and act as a reservoir for a multitude of pests and diseases,
which use them as alternate hosts for survival and shelter
during the off season®. Weeds can be the cause of various
diseases in crops.

Weed competition has been reported to reduce straw
yield by 13-38% and grain yield by 25-47%°. It has been
estimated that globally yield reduction in wheat due to weeds
is 13.1%'°. It should be noted that broadleaf weeds are very
significant in the wheat crops of Afghanistan. Therefore, the
present study focussed more on broadleaf weeds than on
grassy weeds. The major broadleaf weeds observed in the
experimental plots were as follows: Amaranthus bouchonii
Chenopodium album, Convolvulus arvensis, Acroptilon
repense, Polygonum aviculare, Salsola kali, Sonchus asper,
Malva sylvestris and Sinapis arvensis.

Since weeds as reported earlier, are a very important pest
in wheat, it is very crucial to find the best approach for weed
management. It should be noted that different localities may
have different weed composition and different weather
conditions. An approach forgood weed management at one
location might be slightly different to that foranother location
even when the crops grown are the same. In the present
study, 4 different herbicides were used to control broadleaf

weeds. These 4 types of herbicides, commonly used by
farmers are as follows: MCPA, tribenuron methyl,
trisulfuron and pyroxsulam. Trisulfuron methyl is classified as
a pre-emergence herbicide, while the other three are
post-emergence herbicides. These herbicides can effectively
control broadleaf weeds in the wheat crop. Therefore, it is
important to know and select a compound that is effective in
controlling broadleaf weeds in wheat in order to reduce the
operational cost of weed management. The study constitutes
relatively new work done in Afghanistan to help farmers and
researchers decide on the best method of weed control that
can be both beneficial to the wheat crop as well as be more
effective in controlling of weeds. The objective of the present
study was to investigate the effectiveness of the different
methods of weed management on the yield of wheat.

MATERIALS AND METHODS

Experimental site: The experiment was conducted at the
Mullah  Qullam Research Centre of the Agricultural
Department, Bamyan Province, Afghanistan during 2013.The
experimental site was located at latitude 34, 83, longitude
67, 78 and altitude 2524 m. The experiment was conducted
under field conditions during the winter wheat growing
season. Twenty four plots of size 3 mX2 m (6 m?) each were
used. The wheat variety selected for use was Mugawim 09
(7riticum aestivurm L.) which was developed in 2009'". The
pedigree of this variety is OASIS/SKAUZ//4*BCN/3/2*PASTOR.
Its gluten quality is so high (strong) that it can be used to
correct the baking quality of other varieties with inferior
gluten content'.

Four different types of herbicides were tested in the
present study namely, MCPA (Agroxone® 600 mL a.i L),
Triasulfuron (Amber®750 g a.i kg™), tribenuron methyl
(Express® 750 g a.i kg™") and pyroxsulam (Merit® at 130 g
a.i kg™"). There were 6 treatments namely, hand weeding,
MCPA (1 L ha™), trisulfuron (25 g kg™), tribenuron methyl
(25 g kg™), pyroxsulam (240 g kg™) and the control
(unweeded). Each treatmentwas replicated 4 times. The plots
were arranged in a randomized block design (RCBD). The
herbicides were sprayed separately (using a knapsack sprayer)
at the rate of 350 L ha=' for MCPA, tribenuron methyl and
pyroxsulam with the exception of trisulfuron (120 L ha™"). The
spraying was done at 20 DAS: MCPA @600 mLa.iL~' (1 Lha™"),
tribenuron methyl@ 750 ga.ikg=" (25 gh~'a) and pyroxsulam
@130 ga.ikg™ (240 g ha™"). For the pre emergence herbicide
trisulfuron the rate was 750 g a.ikg™' (25 g h™") and it was
sprayed at 5 DAS. For the hand weeded plots, the weeds were
removed at 25,50 and 75 DAS. The wheat crop was harvested
at 120 DAS.
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Fertilizer and irrigation: Animal manure at the local
recommended rate of 10t ha=' was applied prior to sowing of
the crop. In addition, one third of the total rate of 110 kg ha™
of nitrogen and the entire quantity of the recommended
dosage for P,0Os (60 kg ha=") and K,O (50 kg ha™) in the form
of urea, diammonium phosphate and potash, respectively
were also applied at the time of sowing. The fertilizers were
broadcasted and mixed thoroughly with the soil. All plots were
irrigated immediately after sowing to facilitate uniform
germination. Due to the absence of rain during the plant
growth period, irrigation was provided to the crop at weekly
intervals. Irrigation was stopped one week prior to harvest of
the crop.

The parameters measured were spike length (in cm),
number of spikelets/spike, number of spikes m~2, dry weight
of huskkgha™!, number of grains/spike, weight of 1000 grains
(g) and grain weight kg ha=". For assessment of weed density,
data was collected on the number of weed species at 30, 60
and 90 DAS (days after sowing) and at the time of harvest.

Statistical analysis: The data was analyzed using the program
SPSS version 23, one-way ANOVA and the Duncan’s test for
comparison of means, at p = 0.05 level of significance.

RESULTS AND DISCUSSION

Effect of herbicides on the growth and yield components
of wheat: Statistical analysis of the data indicated that
(at p<0.05) hand weeding (2936.00 kg ha™") recorded the
highest grain weight that was statistically at par for treatments
with the herbicides MCPA, triasulfuron and pyroxsulam.
However, the lowest grain weight was recorded for the
unweeded check plots where the grain weight were not
significantly different from those treated with the tribenuron
methyl herbicide. Regarding husk weight there was no
significant difference among all the treatments. There were
also observed no significant differences among all the

highest 1000 grain weight was recorded for hand weeding
(41.83 g) but this was statistically at par with treatments of
triasulfuron (38.40 g) and pyroxsulam (37.57 g). The lowest
weight for the 1000 grain weight was recorded at the
unweeded check plots (33.98 g) and this weight was at par
with that from the treatments with MCPA (37.18 g) and
tribenuron methyl (35.58 g), respectively. The longest spike
length per plant was recorded for the hand weeding plots
(9.16 cm) while all other treatments had significantly lower
length compared to that of the hand weeding treatment. The
MCPA and unweeded check treatments were not statistically
different and of the spike length was low compared to that
obtained from hand weeding. The number of grains per spike
exhibited the same trend as that of the length of the spike per
plant (Table 1).

The similar findings were reported by earlier
research Hesammi et a/'*, Mahmood et a/'®, Shehzad et al'e,
Hussain et al/' and Singh et al'®, who reported the
effectiveness of herbicide applications having been increased
the grainyield of wheat. Cheema et a/' also reported that the
maximum biological yield was recorded in those plots which
were treated with a mixture of herbicides while the unweeded
check plots had the lowest yields. Amare? reported that the
highest grain yield (2289.4 kg ha=") was recorded in the hand
weeded plots, followed by those treated with isoproturon @
1.50 kg ha=" (2177.3 kg ha™"). Singh et a/'® reported that the
post emergence herbicide, metsulfuron (@6 gha=')and 2,4-D
(@500 g ha™") when applied at 30-35 DAS controlled weeds
effectively. The application of these herbicides increased the
efficiency of weed control by 38.1 and 78.3%, respectively. It
was also reported that the dry matter accumulation of weeds
was reduced by 67.4% and the weed index by 23.5%. The
grain yield of wheat increased by 37.8% compared to that
obtained following farmer’s normal practices.

Effect of herbicides on weed density at the different
growth stages of the wheat plant: The major broad leaf

treatments on the number of spikes per square meter. The  weed species observed in the experimental plot were
Table 1: Effect of herbicides on the yield components of spring wheat
No. of No. of Dry weight No. of Grain
Spike spikelets/ spikes of husk grains/  Weight of 1000 weight

Weed management practices length (cm) spike (m™) (kg ha™) spike grains (g) (kg ha™)
T,-Hand weeding 9.16 15.00 53.50 5475.00 38.67 41.83 2936.00
T,-MCPA, 600 mL a.i L=' (post-emergence) 7.54 13.42 49.50 4550.00 33.33 37.18 2373.75
Ts-Triasulfuron, 750 g a.i kg™ (pre-emergence) 7.13 12.58 48.75 5100.00 31.58 38.40 2406.50
T,-Tribenuron methyl, 750 g a.i kg~ (post-emergence) 7.04 12.25 46.25 4750.00 3267 35.58 2031.00
Ts-Pyroxsulam; 130 g a.i kg~ (post-emergence) 7.21 12.50 49.25 5000.00 32.83 37.57 2313.00
T6-Unweeded control 7.46 11.83 44.00 4125.00 30.75 33.98 1855.75
CD (p<0.05) 0.00 0.00 0.25 0.02 0.32 0.25 0.07

a.i:Active ingredient, mL: Millilitre, Kg: Kilo gram, No: Number, Ha: Hectare, m Square meter, g: Gram, DAS: Days after sowing, CD: Critical Difference and p: Probability

at 5%
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Amaranthus bouchonij, Chenopodium album, Convolvulus
arvensis, Acroptilon repense, Polygonum aviculare, Salsola kalj,
Sonchus asper, Malva sylvestris and Sinapis arvensis. The data
on the weed population at the different growth stages, as
influenced by the different weed management practices are
presented in Table 2-5. At all stages, the density of the
broadleaf weeds, according to species, differed significantly
for the different methods of weed management at 30, 60,
90 DAS and at harvest.

The density of broadleaf weeds in the plot at 30 DAS is
shown in Table 1. The highest population of Amaranthus
brouchonii was observed at the unweeded check plots.
The number of Chenopodium album plants ranged from
0.75-4.00 where the unweeded check recorded the highest

population of Chenopodium album (4.00) followed by that
from the triasulfuron herbicide (3.00). The hand weeding
treatment population (2.50) was not significantly different
from that of the pyroxsulam treated plots and the lowest
population of Chenopodium album was recorded for the
MCPA treatment (0.75). The unweeded check plots recorded
the highest population of Convolvulus arvensis namely,
79.17% and the lowest population of Convolvulus arvensis
was recorded for the tribenuron methyl treatment plots. The
population of Acroptilon repenseranged from 0.25-3.25 and
the highest number of Acroptilon repense plants were
recorded for the hand weeded treatment followed by that
fromthe (triasulfuron and treatment plots). Pyroxsulam which
were not statistically significant from as the treatment with

Table 2: Effect of herbicides on number of broadleaf weeds (according to species) at 30 days after sowing in spring wheat

Number of broad leaf weeds

Weed management practices Ab Cha Ca Ar Pa Sk Ms Sa

T,- Hand Weeding 0.75° 2.50° 1.75 0.25 2.00 0.00 0.25 0.25
T,- MCPA, 600 ml a.i L' (post-emergence) 0.50 0.75 2.00 1.00 2.00 0.50 0.75 0.25
Ts- Triasulfuron, 750 g a.i kg™ (pre-emergence) 0.50 3.00° 2.25 1.50 2.75 0.50 0.00 0.00
T, Tribenuron methyl, 750 g a.i kg™, (post-emergence herbicide) 1.00P 1.75 1.25 1.50 1.25 0.25 0.50 0.00
Ts- Pyroxsulam, 130 g a.i kg~ (post-emergence herbicide) 1.75 2.00 2.50 1.25 2.00 0.50 0.75 0.00
T6- Unweeded control 4.00 4.00 6.00 3.25 6.25 125 1.50 0.50
CD (p<0.05) 0.99 0.91 0.09 0.01 0.17 0.00 0.01 0.00

a.i: Active ingredient, mL: Millilitre, m% Square meter, DAS: Days after sowing, CD: Critical difference, p: Probability at 5%, BLW: Broad leaf weed, Ab: amaranthus
bouchonii; Cha: Chenopodium album, Ca: Convolvulus arvensis, Ar: Acroptilon repense, Pa: Polygonum aviculare, Sk: Salsola kali; Ms.: Malva sylvestrisand Sa: Sonchus

asper

Table 3: Effect of herbicides on number of broadleaf weeds (according to species) at 60 days after sowing in spring wheat

Number of broad leaf weeds

Weed management practices Ab Cha Ca Ar Pa Sk Ms Sa

T,- Hand weeding 0.50 2.25 1.00 0.75 2.25 0.00 0.25 0.00
T,- MCPA, 600 mL a.i L' (post-emergence) 1.50 3.50 2.00 0.75 3.50 0.75 0.25 0.75
Ts- Triasulfuron, 750 g a.i kg~ (pre-emergence) 1.25 4.00 1.50 1.00 3.50 1.00 0.25 0.00
T, Tribenuron methyl, 750 g a.i kg™, (post-emergence herbicide) 1.00 2.50 1.00 1.25 3.00 0.50 0.25 0.00
Ts- Pyroxsulam, 130 g a.i kg~ (post-emergence herbicide) 1.00 3.00 1.50 1.50 3.50 1.00 0.50 0.00
T6- Unweeded control 4.00 9.00 4.25 4.25 8.00 2.25 1.75 1.50
CD (p<0.05) 0.95 0.17 0.63 0.51 0.99 0.04 0.96 0.00

a.i: Active ingredient, mL: Millilitre, m% Square meter, DAS: Days after sowing, CD: Critical difference, p: Probability at 5%, BLW: Broad leaf weed, Ab: Amaranthus
bouchonii, Cha: Chenopodium album, Ca: Convolvulus arvensis, Ar: Acroptilon repense, Pa: Polygonum aviculare, Sk: Salsola kali; Ms: Malva sylvestrisand Sa: Sonchus

asper

Table 4: Effect of herbicides on number of broadleaf weeds (according to species) at 90 days after sowing in spring wheat

Number of broad leaf weeds

Weed management practices Ab Cha Ca Ar Pa Sk Ms Sa

T,- Hand weeding 1.25 2.50 1.00 0.50 3.25 0.75 0.75 0.00
T,- MCPA; 600 ml a.i L=" (post-emergence) 1.50 3.50 2.00 1.50 3.75 1.75 0.75 0.25
Ts- Triasulfuron; 750 g a.i kg~' (pre-emergence) 1.50 425 2.25 1.50 4.00 1.25 1.25 0.50
T, Tribenuron methyl, 750 g a.i kg™, (post-emergence herbicide) 0.75 2.75 1.75 1.25 3.25 1.00 0.00 0.25
Ts- Pyroxsulam, 130 g a.i kg~ (post-emergence herbicide) 2.00 4.00 1.75 1.50 4.00 1.25 1.00 0.25
T6- Unweeded control 5.50 11.50 5.75 4.50 10.25 3.25 1.50 125
CD (p<0.05) 0.67 0.20 0.68 0.45 0.08 0.47 0.22 0.04

a.i: Active ingredient, mL: Millilitre, m% Square meter, DAS: Days after sowing, CD: Critical difference, p: Probability at 5%, BLW: Broad leaf weed, Ab: Amaranthus
bouchonii,Cha: Chenopodium album, Ca: Convolvulus arvensis, Ar: Acroptilon repense, Pa: Polygonum aviculare, Sk: Salsola kali Ms: Malva sylvestrisand Sa: Sonchus
asper
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Table 5: Effect of herbicides on number of broadleaf weeds (according to species) at harvest in spring wheat

Number of broad leaf weeds

Weed management practices Ab Cha Ca Ar Pa Sk Ms Sa

T,- Hand Weeding 0.50 2.00 1.25 0.25 2.00 0.75 0.00 0.00
T,- MCPA; 600 ml a.i L' (post-emergence) 1.00 2.50 1.75 1.25 2.75 0.75 0.00 0.00
T;- Triasulfuron, 750 g a.i kg~' (pre-emergence) 0.50 2.75 1.75 1.50 2.25 1.00 0.50 0.50
T, Tribenuron methyl, 750 g a.i kg, (post-emergence herbicide) ~ 0.75 2.00 1.50 1.00 2.25 0.25 0.25 0.50
Ts- Pyroxsulam, 130 g a.i kg~ (post-emergence herbicide) 1.75 2.75 1.50 2.25 2.25 0.75 0.00 0.50
T6- Unweeded control 4.00 9.75 425 3.00 8.00 1.75 1.00 0.75
CD (p<0.05) 0.84 0.75 0.26 0.22 0.04 0.99 0.00 0.00

a.i: Active ingredient, mL: Millilitre, m2 Square meter, DAS: Days after sowing, CD: Critical difference, p: Probability at 5%, BLW: Broad leaf weed, Ab: Amaranthus
bouchonii,Cha: Chenopodium album, Ca: Convolvulus arvensis, Ar: Acroptilon repense, Pa: Polygonum aviculare, Sk: Salsola kali Ms: Malva sylvestris and Sa: Sonchus

asper

MCPA. Unweeded check plots recorded 96% more Polygonum
aviculare plants compared to that of the hand weeded plots
(0.25). The lowest density of Polygonum aviculare was
recorded forthe hand weeding treatment. At 60 DAS the hand
weeding and pyroxsulam herbicide treatments were not
statistically significant for Amaranthus bouchonii. The
unweeded check had higher populations of Amaranthus
bouchonii, Chenopodium album, Convolvulus arvensis,
Acroptilon repense, Polygonum aviculare, Salsola kali; Malva
sylvestris compared to the other treatments. The higher
number of weed plants was observed for the unweeded check
plots (1.50), followed by the MCPA treated plots (0.75).
However, for the other treatments (hand weeding,
triasulfuron, tribenuron methyl and the unweeded check) no
Sonchus asper species were observed. At 90 DAS, the number
of weedy plants of Amaranthus bouchonii varied from
0.75-5.50, highest number being observed in the unweeded
check plots, followed by that from treatments with
pyroxsulam, triasulfuron and MCPA herbicides. The lowest
number of Amaranthus bouchonii weeds was recorded for
the tribenuron methyl treatment (0.75). The unweeded check
plots had the highest number of Chenopodium album plants
(11.50), 78.26% higher compared to that of the hand weeded
plots (2.50) which had the lowest number the Chenopodium
albumplants. The minimum and maximum number of plants
of Acroptilon repense, Polygonum aviculare and Salsola kali
were recorded for the hand weeding and unweeded check
plots, respectively. In general, at the time of harvest, the plots
that were hand weeded had at level of (p<0.05) significantly
lower number of Amaranthus bouchonii plants while the
unweeded check plots recorded the highest number of
Amaranthus bouchonii plants. The unweeded check
(control) plot recorded the highest number (9.75) of
Chenopodium album plants followed by that from the
pyroxsulam and triasulfuron treatment for the number of

Chenopodium albumplants (2.75) which were not significant
statistically from the other treatments. However, there was no
significant difference among the treatments for Convolvulus
arvensis, Polygonum aviculare and Malva sylvestris plants
with the exception of the unweeded control treatment.
Similarly, Hashim et a/*' reported that maximum weed
density was recorded in the unweeded check plots in a
herbicide trial on wheat. Chhokar et a/??also reported similar
results and concluded that a mixture of herbicides effectively
controlled the weed flora (compared to that of the unweeded
check) in a herbicide treatment experiment on wheat. The
weeds in the unweeded plots competed with the crop plants
for nutrients and other basic necessities. Baghestani et a/?
also obtained similar results and reported that satisfactory
weed control was achieved through the use of a mixture of
herbicides. Khalil et a/* reported that there was significant
difference in weed density for hand weeding and herbicide
treatments. As expected, the lowest weed density was
recorded in the hand weeded plots, whereas, the maximum
weed density was recorded in the unweeded check plots.
However, in plots treated with tribenuron methyl, there was
reduction in the number of several weed species, some even
to levels lower than that obtained in the hand weeded plots.
Currently chemical weed control is preferred because of its
better efficiency along with less cost and time involvement.
Also, it causes no mechanical damage to the crop such as that
which happens during manual weeding. Based on the results
obtained it is highly recommended that for future studies on
the choice of herbicides in the wheat crop especially
triasulfuron and pyroxsulam should be considered.

CONCLUSION

Among all the treatments tested, the hand weeding
treatments recorded significantly higher values for the yield
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components of wheat compared to those of the other
treatments namely the pre-emergence and post-emergence
herbicides. The hand weeded treatment plots also recorded
the lowest density of broadleaf weeds at all growth stages of
the wheat plant. In general, triasulfuron herbicide was the
most effective of the herbicides tested for control of the
broadleaf weeds in the wheat crop. Under field conditions,
the use of triasulfuron would cause reduction in weed
density more effectively than use of pre-emergence
herbicides.

SIGNIFICANCE STATEMENTS

This study showed that the tribenuron methyl was very
effective in controlling weeds in wheat. Plants without weed
competition enhance grain yields and consequently increase
the farmer’s income. Those farmers who apply the correct
herbicides and at the recommended concentration may geta
better yield. According to this study sulfonylurea group of
herbicide is more suitable to control weeds in the wheat crops.

ACKNOWLEDGMENTS

This study was supported by the research grant no.
GUP-2016-071 from the Universiti Kebangsaan Malaysia and
the Ministry of Higher Education (MOHE), Malaysia. The
authors would like to thank the Ministry of Higher Education,
Afghanistan (MOHEA) and the Agriculture Faculty Bamyan
University (BU), for providing financial support for the above
study.

REFERENCES

1. USDA., 2017. World agriculture production. Circular Series
WAP 05-17, Foreign Agriculture Service, United States
Department of Agriculture, USA., pp: 1-11.

2. Curtis, B.C,, S. Rajaram and H.G. Macpherson, 2002. Bread
Wheat: Improvement and Production. Food and Agriculture
Organization, Rome, Italy, ISBN-13:9789251048092, pp: 1-18.

3. Briggle, LW, 1980. Origin and Botany of Wheat. In: Wheat:
Documenta Ciba-Geigy, Hafliger, E. (Ed.). Ciba-GeiGy Limited,
Basel, Switzerland, pp: 6-13.

4. Leonard, W.H. and J.H. Martin, 1963. Cereal Crops. MacMill,
New York, USA., pp: 45-70.

5. Reddy, T.Y. and G.H.S. Reddi, 2011. Principles of Agronomy.
4th Rev. Edn., Kalyani Publishers, Noida, India, ISBN-13:
9788127270278, pp: 527.

6.

Halford, C., A.S. Hamill, J. Zhang and C. Doucet, 2001. Critical
period of weed control in no-till soybean (Glycine max) and
corn (Zea mays). Weed Technol,, 15: 737-744.

Javaid, A, R. Bajwa, N. Rabbani and T. Anjum, 2007.
Comparative tolerance of rice (Oryza satival.) genotypes to
purple nutsedge (Cyperus rotundus L.) allelopathy.
Allelopathy J., 20: 157-166.

Oad, F.C., M.H. Siddiqui and U.A. Buriro, 2007. Growth and
yield losses in wheat due to different weed densities. Asian J.
Plant Sci., 6: 173-176.

Manandhar, S., B.B. Shrestha and H.D. Lekhak, 2007. Weeds
of paddy field at Kirtipur, Kathmandu. Scient. World,
5:100-106.

Oerke, E.C,, HW. Dehnf, F. Schonbeck and A. Weber, 1994.
Crop Production and Crop Protection: Estimated losses in
Major Food and Cash Crops. 3rd Edn., Elsevier, Amsterdam,
The Netherlands, ISBN-13: 9780444820952, Pages: 808.

. CIMMYT., 2009. Wheat improvement program: Afghanistan.

Annual Report, International Maize and Wheat Improvement
Center, Mexico, pp: 3-12.

Obaidi, Q.M., M. Osmanzai, R. Singh, J. Pena, H.J.Braunand
R. Sharma, 2013. Development of four new Ug99 resistant
wheat varieties for Afghanistan. Agricultural Research
Institute of Afghanistan, Kabul, pp: 2.

Kwanchai, A.G. and A.G. Arturo, 1984. Statistical Procedures
for Agricultural Research. 2nd Edn. Wiley-Interscience
Publication, New York, USA. ISBN-13: 9780471870920,
pp: 25-29.

Hesammi, E., S. Lorzadeh, N. Ariannia and K. Fathi, 2010.
Evaluation of dual purpose herbicides in wheat
(7riticum aestivum L.) under different tillage regimes. Pak. J.
Weed Sci. Res., 16: 153-160.

Mahmood, A, J. Igbal and M. Ashraf, 2012. Comparative
efficacy of post emergence herbicides against broad leaved
weeds in wheat (7riticum aestivum L)) under rice-wheat
cropping system. J. Agric. Res., 50: 71-78.

Shehzad, M.A, M. Magsood, M. Anwar-ul-Haq
and A. Niaz, 2012. Efficacy of various herbicides against
weeds in wheat (7riticum aestivum L.). Afr. ). Biotechnol.,
11:791-799.

Hussain, Z., K.B. Marwat, F. Munsif, A. Samad and K. Ali,
2013. Evaluation of various herbicides and their
combinations for weed control in wheat crop. Pak. J. Bot,,
45:55-59.

Singh,RK., S.RK.Singhand U.S. Gautam, 2013. Weed control
efficiency of herbicidesinirrigated wheat ( 7riticum aestivum).
Indian Res. J. Ext. Educ., 13: 126-128.

Cheema, M.S., A. Muhammad and MS. Igbal, 2006.
Performance of different herbicides in wheat under irrigated
conditions of Southern Punjab, Pakistan. Pak. J. Weed Sci.
Res., 12: 53-59.



20.

21.

22.

J. Agron., 2018

Amare, T., 2014. Effect of weed management methods on
weeds and wheat (7riticum aestivum L.) yield. Afr. J. Agric.
Res., 9:1914-1920.

Hashim, S., KB. Marwat and G. Hassa, 2002. Response of
wheat varieties to substituted urea herbicides. Pak. J. Weed
Sci. Res., 8: 49-55.

Chhokar, R.S. R.K. Sharma, G.R. Jat, AK. Pundir and
M.K. Gathala, 2007. Effect of tillage and herbicides on weeds
and productivity of wheat under rice-wheat growing system.
Crop Protect., 26: 1689-1696.

23.

24.

Baghestani, M.A, E. Zand, S. Soufizadeh, N. Bagherani
and R. Deihimfard, 2007. Weed control and wheat
(7riticum  aestivum L) vyield under application of
24-D plus carfentrazone-ethyl and florasulam plus
flumetsulam: Evaluation of the efficacy. Crop Protect.,
26:1759-1764.

Khalil, M.F., G. Hassan, G. Ahmad and N.H. Shah, 2008.
Individual and combined effect of different herbicides
on weed control in wheat. Pak. J. Weed Sci. Res,,
14:131-1309.



