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ABSTRACT

A field study was conducted to investigate the bio-efficacy of pyroxsulam 4.5% OD against weeds in

wheat. The experiment was laid out in randomized block design with three replications. The treatments

were pyroxsulam 4.5% OD at 12, 15 and 18 g a.i. ha™! was applied with and without polyglycol,

sulfosulfuron at 25 g a.i. ha™', metsulfuron at 4 g a.i. ha!, pyroxsulam 4.5% OD at 36 g a.i. ha™ with

and without polyglycol was evaluated for residue studies, and pyroxsulam 4.5% OD at 18 g a.i. ha’!

with polyglycol was evaluated for compatibility with chlorpyriphos, carbendazim and urea. Among

these treatments, pyroxsulam 4.5% OD with polyglycol at 15 or 18 g a.i. ha™ (both differ significantly)

recorded effective control of grasses and broadleaf weeds and recorded the highest wheat grain yield

during both the years. It was safe for use in wheat and for succeeding rice crop.
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INTRODUCTION

Wheat (Triticum aestivum L.) is an important
cereal crop of Punjab, which is a highly productive
zone in the Indo-Gangetic Plains and contributes
about 84% wheat and 54% rice in the country.
Wheat is the major crop of Punjab covering 3.5
million ha area with 16.1 million tonnes production
and 4.58 t ha™! productivity (Anonymous, 2017).
Several yield reduction factors in wheat have been
studied and reported by many researchers. The
wheat yield losses due to weeds is verified to be 30-
50% based on weed infestation (Pandey and Singh,
1997). For weed control in wheat, herbicides are
found to be most effective and widely used due
to cost and time effectiveness and also increase
yield (Nalewaja, 1974; Chhokar et al., 2012;
Mohammed and Addisu, 2016; Ehsas et al., 2019;
Prasad et al., 2019).

In weed control, long term use of herbicide
results in weeds resistance to herbicide apart from
weed flora shift. Herbicide residue hazards in the

environment and preponderance of perennial weeds
are seen in the crops grown agro-ecosystem (Das,
2008). In the whole world, first report of weed
resistance to herbicide was reported by Ryan (1970)
that Senecio vulgaris L. (Common groundsel) was
detected bio-type resistance to triazines in USA in
1968. In India too, Phalaris minor (Little seed canary
grass) developed resistance to isoproturon during
1992-93, the report was made by Malik and Singh
(1993, 1995). Number of herbicides introduced
after isoproturon such as clodinafop, fenoxaprop,
sulfosulfuron with fairly well performance, but
unfortunately the farmers forgot the golden rule of
herbicide rotation (Kaur et al., 2019).

Continuous use of herbicides reduces its bio-
efficacy and leads to resistant weed population. So,
this calls for the evaluation of some new herbicide
molecules against the weeds in wheat. Pyroxsulam,
a new sulphonamide herbicide that controlling
many broad-leaved and grassy weeds effectively in
wheat (DeBoer et al., 2011; Kebede et al., 2017).
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Pyroxsulam is providing growers with a
high performance, low dose herbicide with a
desirable environmental profile (Jabusch and
Tjeardema, 2008). It inhibits the plant enzyme
acetolactasynthese (ALS) which is essential for
the synthesis of branched-chain amino acids valine
leucin and isoleucine (Gonzalez et al., 2008).
Inhibition of amino acid production subsequently
inhibits cell division and causes death in susceptible
plants. Therefore, the present study was conducted
to evaluate the bio-efficacy of Pyroxsulam 4.5%
OD against weed flora in wheat.

MATERIALS AND METHODS
Bio-efficacy evaluation

The experiment was laid out on the
experimental farm of the Department of Agronomy,
Punjab Agricultural University (PAU), Ludhiana
(30° 56> N, 75° 52° E, 247 m above sea level),
Punjab, India. The climate of the region is hot dry
summer (March-Jun), wet monsoon season (late
June-mid September) and cool, dry winter (October-
February). Fourteen treatments were assigned
in Randomized Block Design. The treatments
were pyroxsulam 4.5% OD at 12, 15 and 18 g
a.i. ha'! was applied with and without polyglycol,
sulfosulfuron at 25 g a.i. ha”!, metsulfuron at 4 g
a.i. ha'!, pyroxsulam 4.5% OD at 36 g a.i. ha"! with
and without polyglycol was evaluated for residue
studies, and pyroxsulam 4.5% OD at 18 g a.i. ha™!
with polyglycol was evaluated for compatibility
with chlorpyriphos, carbendazim and urea. Wheat
variety HD 2967 was sown on 16.11.2012 and
14.11.2013, respectively, by using seed rate of
112.5 kg ha™'. Recommended dose of fertilizers was
applied at the time of sowing. The herbicides were
applied on 18.12.2012 and 20.12.2013 with knap
sack sprayer fitted with flat fan nozzle using 375
liters per hectare of spray volume per hectare. The
data on weed count and dry matter accumulation
were recorded from four spots at 60 days after
sowing (DAS) using 50 x 50 cm quadrat. The
phytotoxicity of herbicide on crop was observed 7,
15 and 30 days after application in all the treatments
using 0 — 10 scale (0 = no phytotoxicity and 10 =
complete kill of crop). The data of emergence on
residual crop rice was taken.

RESULTS AND DISCUSSION
Weed flora

Grass weed like Phalaris minor and broadleaf
weeds like Chenopodium album, Medicago
denticulata, Rumex dentatus, Coronopus didymus
and Anagallis arvensis were the main weeds in the
experimental plots (Table 1).

Efficacy

During 2012-13, pyroxsulam 4.5% OD with
polyglycol at 18 g a.i. ha™! significantly reduced
population of narrow and few broad leaf weeds
(C didymus and M denticulata) as compared
to pyroxsulam 4.5% OD at 12 g a.i. ha' and
sulfosulfuron and unweeded control. With the
increase in dose of the herbicide pyroxsulam 4.5%
OD, the weed population decreased (Table 1).
The herbicide at higher dose was more effective
in controlling grass and broadleaf weeds as
compared to its lower doses. However, both doses
of pyroxsulam 4.5% OD with polyglycol at 15 and
18 g a.i. ha'! were at par in controlling broad leaf
weed population. There was significant difference
in control of P minor w.r.t all doses of pyroxsulam
4.5% OD with polyglycol. Population and dry
matter of P minor and broadleaf weeds were at
par where pyroxsulam 4.5% OD with polyglycol
was applied at 12 g a.i. ha'! with sulfosulfuron.
Pyroxsulam 4.5% OD with polyglycol was more
effective in controlling population of both P. minor
and broadleaf weeds as compared to pyroxsulam
4.5% OD applied without polyglycol. Metsulfuron
significantly reduced the broadleaf weed population
and dry matter than lower dose of pyroxsulam 4.5%
OD with polyglycol i.e., 12 g a.i. ha™!. Significantly
less broadleaf weeds were recorded in pyroxsulam
4.5% OD with polyglycol at 18 g a.i. ha™l as
compared to metsulfuron.

Pyroxsulam 4.5% OD with and without
polyglycol at 36 g a.i. ha™! reduced the population
and dry matter of narrow and broadleaf weeds
significantly during both the years. Compatibility of
pyroxsulam4.5% OD with polyglycolat 18 ga.i. ha™!
with chlorpyriphos was not effective. There was
suppression or toxicity in wheat though reduced the
weeds. Pyroxsulam 4.5% OD with polyglycol with
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urea and carbendazim was effective in controlling
weed population during both the years.

During 2013-14, the populations of narrow
and broadleaf weeds recorded at 60 DAS were
significantly less in pyroxsulam 4.5% OD with
polyglycol i.e., 15 g a.i. ha'! than 12 g a.i. ha™.
Similar trend was recorded in case of weeds dry
matter which also showed decreasing trend with the
increase in the dose of pyroxsulam 4.5% OD with
polyglycol. Population and dry matter of P minor
was significantly less in pyroxsulam 4.5% OD with
polyglycol i.e., 18 g a.i. ha! than 15 g a.i. ha™.
Population and dry matter of P. minor were at par
where pyroxsulam 4.5% OD with polyglycol was
applied at 12 g a.i. ha with sulfosulfuron and
dry matter of broad leaf weeds was also at par.
Metsulfuron significantly reduced the broadleaf
weed population and dry matter than lower dose
of pyroxsulam 4.5% OD with polyglycol, i.e., 12
and 15 g a.i. ha! but significantly more dry matter
as compared to 18 g a.i. ha™! (Table 1). This result
resembles with Chhokar et al. (2019) who reported
that pyroxsulam at 18 g a.i. ha™ was effective control
the diverse weed flora (Avena ludoviciana, Phalaris
minor, Medicago denticulata and Lathyrus aphaca)
under field and pot studies. Zobiole et al. (2016)
found that the applied rate of 15, 18 g a.i. ha’!
pyroxsulam provided excellent control (>85) of
Lolium multiflorum. Muhammad et al. (2013)
observed that pyroxsulam was more effective on
controlling of broadleaved weeds which reduced the
weed population as compared to other herbicides
and also can control serious grassy weeds on wheat.

Grain yield

During both the years (Table 2) all the
herbicidal treatments recorded significantly higher
wheat grain yield than the unsprayed control.
Pyroxsulam 4.5% OD with polyglycol i.e 18 g a.i.
ha™! recorded the highest wheat grain yield during
both the years. Grain yield differed significantly
where pyroxsulam 4.5% OD with polyglycol i.e
18 g a.i. ha' and 15 g a.i. ha™! was applied and
significantly less in 12 g a.i. ha™!. Significantly less
grain yield was recorded at all doses of pyroxsulam
4.5% OD applied without polyglycol as compared
to respective dose with polyglycol. Significantly

less grain yield was obtained in sulfosulfuron as
compared to pyroxsulam 4.5% OD with polyglycol
i.e 12,15 and 18 g a.i. ha!. Metsulfuron, being only
broad leaf killer recorded significantly less grain
yield than all doses of pyroxsulam.

Pyroxsulam 4.5% OD with and without
polyglycol at 36 g a.i. ha"! recorded grain yield at
par with 18 g a.i. ha™ and significantly less without
polyglycol during both the years. Pyroxsulam
4.5% OD with polyglycol at 18 g a.i. ha™! with
chlorpyriphos recorded significantly less grain
yield as compared to its application with urea and
carbendazim (Table 2). The findings are inagreement
with the work of Zobiole et al. (2016) who reported
that the application of pyroxsulam at the rate of
15 or 18 g a.i. ha™! without adverse effect increase
grain yield of wheat. El-Metwally and Gad (2019)
also recorded that Isoproturon + diflufenican
followed by pyroxsulam and mesosulfuron-methyl
treatments gave the largest grain yield in wheat.

Phyto-toxicity

Visual observation of phyto-toxicity
symptoms, such as leaf injury, stunting, crop
wilting, necrosis, epinasty and hyponasty on
wheat plants were recorded at 15, 30 and 45
days after spray as per the phytotoxicity rating
scale (using 0-10 rating scale, where 0= no
phytotoxicity, 1= 1-10 % phytotoxicity, 2= 11-20 %
phytotoxicity, 3= 21-30 % phytotoxicity, 4= 31-40
% phytotoxicity, 5= 41-50 % phytotoxicity, 6= 51-
60 % phytotoxicity, 7= 61-70 % phytotoxicity, 8=
71-80 % phytotoxicity, 9= 81-90 % phytotoxicity
and 10=91-100 % phytotoxicity or complete death
of plants). Pyroxsulam 4.5% OD did not show any
visual symptoms of phytotoxicity on wheat plants
at 36 g a.i. ha'! during both the years (Table 1).
Tanj et al. (2017) founded that herbicide treatments
containing pyroxsulam or mesosulfuron-methyl +
iodosulfuron-methyl-sodium caused weeds injured,
but wheat plants were recovered and grain was
also not affected. Zobiole et al. (2018) reported
that the proposed commercial rate of 15 and 18 g
a.i. ha! pyroxsulam did not cause visual injury in
wheat above 10% in wheat. Pyroxsulam caused
>10% injury in wheat at location of Cascavel, when
applied at the rate of 21, 30, 36 and 42 g a.i. ha'!;
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Table 2. Efficacy of pyroxsulam 4.5% OD with and without polyglycol on yield of wheat during rabi (2012-13 and 2013-14)

Dose (g a.i. E tillers per m? Grain yield (q ha™)
Treatments 1

ha™) 2012-2013  2013-2014  2012-2013  2013-2014
Pyroxsulam +Poly glycol 12 329.0 332.0 57.6 513
Pyroxsulam +Poly glycol 15 330.5 334.9 60.2 53.1
Pyroxsulam +Poly glycol 18 335.6 3374 62.2 56.3
Pyroxsulam 12 3274 328.4 52.8 44.1
Pyroxsulam 15 328.3 331.5 55.8 45.5
Pyroxsulam 18 330.6 332.0 59.8 46.1
Sulfosulfuron+surfactant 25 3290.1 3384 57.6 49.7
Metsulfuron+surfactant 4 327.1 330.3 55.2 47.8
Pyroxsulam+Poly glycol 36 334.8 3254 62.8 43.5
Pyroxsulam 36 324.7 320.0 57.0 39.8
Pyroxsulam+Poly glycol +chlorpyriphos 18 330.4 334.9 59.8 52.1
Pyroxsulam+Poly glycol +carbendazim 18 334.0 337.7 62.8 56.3
Pyroxsulam+Poly glycol + urea 18 334.2 337.4 62.0 55.8
Control 278.5 284.4 43.0 34.1
CD at 5% 1.3 2.1 1.4 1.1

however, the crop fully recovered from the injury = REFERENCES

by 28 days after application and did not have an
adverse effect on wheat grain yield, regardless of
the rate applied. Abdulkareem et al. (2017) reported
that pyroxsulam could be consider as a good
herbicide of low toxic and no residual effects on
wheat and soil when used it in the recommended
dose in optimum condition in Iraq.

Effect on succeeding crop

The residual effect of pyroxsulam 4.5%
OD was recorded on succeeding rice crop. The
herbicide did not influence germination of rice.
Rice plants did not show any visual symptoms of
herbicide phytotoxicity when the herbicide was
applied to wheat at 36 g a.i. ha™!.

CONCLUSION

One post-emergence application  of
pyroxsulam 4.5% OD with polyglycol at 15 or
18 g a.i. ha'! (both differ significantly) recorded
effective control of grasses and broadleaf weeds
and recorded the highest wheat grain yield
during both the years. These applications may be
recommended for field for effectively controlling
grasses and broadleaf weeds.
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