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ABSTRACT

A field experiment entitled “Efficacy of Chemical Herbicide for Weed Control in Maize”
(Zea mays L.) was conducted on medium black soil at Instructional Farm, College of
Agriculture, Loni during Kharif season of 2020-21 & 2021-22.To test the efficacy of
herbicides at higher and lower rate against different species along with cultural methods
treatments consists of Atrazine @ 700 & 1000 g a.i. ha., Pendimethalin (PE) @ 900 &@
1200 g a.i. ha., Tembotrione (POE) 100 &120 g a.i. ha., 2HW and 2IC at 20 & 40 DAS and
Unweeded control.Tembotrione ( POE )@ 120 and 100 g a.i. ha'was quite effective in
reducing the count of monocot , dicot and sedges during 2020-21 and 2021-22. The results of
the experiment indicated that significantly higher yield attributes and yield of maize in 2 HW
and 2IC at 20 and 40 DAS and was followed by tembotrione @ 120 & 100 g ai. ha™ ,
Atrazine @ 1000 & 750 g a.i. ha , Pendimethalin @ 1200 & 900 gal. ha‘lduring 2020-21
& 2021-22 respectively.
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INTRODUCTION:

Maize (Zea mays L) is the second most important cereal crop in the world in terms of
production. Because of having highest genetic yield potential is known as queen of cereals.
In India, it is the third most important food crop after rice and wheat. The maize is cultivated
for grain, fodder, green cobs, sweet corn, baby corn and popcorn in peri-urban areas.

In India, it is cultivated on an area of 8.69 million ha with a production of 21.81 million tones
and the productivity of 2509 kg/ha contributing nearly 9.0 per cent of the total food-grains
production in the country (Anonymous, 2016). Karnataka, Rajasthan, Andhra Pradesh, Bihar,
Maharashtra and Uttar Pradesh, are the major maize producing states are which comprises 60
% of area and 70 % of production in the country (Singh et al., 2017a and Trivedi et al., 2017).
As a wide spaced crop maize crop composed of grasses, sedges and broad-leaved weeds. The
weeds in maize has been traditionally controlled though pre-emergence applications based on
atrazine because of its broad-controlled spectrum, superior residual activity, excellent crop
tolerance, perceivable speed of efficacy and suitability as partner for other active ingredients
(Scheulte et al. 2012; Rana et al. 1998; Kumar et al. 2011&2012).

Weeds causes significant yield loss worldwide with an average of 12.8% when weed control
methods are applied and 37% without any weed control (Oerke and Dehne, 2004). Dogan et
al. (2006) reported that weeds reduced the corn yield by 43% when allowed to compete with
crop from sowing to harvest.

3702 |Page

""‘:.a-l J FANS

e s
l‘ International Journal of
Food And Nutritional Sciences



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
Research paper © 2012 IJFANS. All Rights Reserved,

As maize is cultivated year-round as monoculture crop with repeated applications of the same
pre-emergence herbicides have determined a strong increase in the frequency of several
difficult to control weed species forcing farmers to adopt less simplified weed control
strategies (Meissle et al. 2010). In order to optimize weed control efficacy and minimize the
application costs, the use of complex combinations of pre and post-emergence herbicides
(Kumar et al. 2012), as well as herbicide mixtures (Rana et al. 1998; Kumar et al. 2011) has
become the rule rather than the exception (Pannacci et al. 2007). Such later flushes are
sometimes even uprooted manually or cut down to feed livestock (Kumar et al. 2011). These
strategies also represents an important tool to avoid problems related to herbicide resistance
(Norsworthy et al. 2012), but it requires some preliminary information to assist farmers with
the process of herbicide and dosage selection depending on floristic situation (Mathews
2006). Keeping above facts in mind, need for some alternative post-emergence herbicide
which can provide broad-spectrum weed control in kharif maize without affecting crop
growth and yield was felt. Therefore, the present investigation was carried out for the
evaluation of post-emergence herbicide tembotrione 34.4 % SC against mixed weed complex
in maize.

Tembotrione was first launched as a maize herbicide in 2007 by Bayer Crop Science
(Gatzweiler et al. 2012). Tembotrione inhibits the enzyme 4-hydroxyphenylpyruvate
dioxygenase (HPPD) efficiently in numerous weed species. HPPD is an enzyme of the
biosynthetic pathway that converts tyrosine to plastoquinone and tocopherol. Plastoquinose is
a cofactor for the phytoene desaturase, a component of the carotenoid biosynthetic pathway.
The depletion of plastoquinone levels by inhibition of HPPD results in depletion of
carotenoids and an absence of chloroplast development in emerging foliar tissue which then
appears bleached and stunted (Hawkes 2007). As carotenoids play key role in photosynthesis
and in photo-protection there is clear involvement of light in the expression of herbicidal
activity of HPPD inhibitors. The performance of tembotrione as a herbicide was presented at
several conferences (Zollinger and Ries 2006; Young et al. 2007; Lamori et al. 2010, Duary
et al. 2015; Kumar et al. 2015) and scientific papers from abroad (Williams and Pataki 2008)
and India (Singh et al. 2012). The efficacy of tembotrione against mixed weed flora in maize
under rainy season of Maharashtra is being presented in this paper.

Materials and Methods:

The field experiment was carried out on clay loam soil containing organic carbon  (0.64 %)
and 225, 22.20, 280 kg ha ! available nitrogen, Phosphorus andpotassium with pH 8.00 and
EC 0.32 %. The experiment was laid out in randomized block design comprising 8 treatments
(Table 1) with three replications.

Simultaneous hand weedings and interculturing operation is done in intra and inter row
spaces respectively. Herbicides were applied using flood jet nozzle in knapsack sprayer with
a spray volume of 500 lit ha™. Maize ‘G-105’ variety was sown 60 cm apart in rows and 20
cm between plants on7 July 2020 & 2021 and harvested on 15™ October 2020 & 2021. The
Kharif recorded 923.60 mm rainfall (49 rainy days) which was nearly equal to the deccinal
average rainfall (84824 mm) of this region. The data on weed density and dry weight of
weeds were recorded at harvest and subjected to square root transformation before statistical
analysis.

The dominant weeds associated with maize crops were: Cyperus rotundus L., among sedges
Cyanodonductylon(L.) Pers., EchinochloacolonumLink Brachiria spp., among grasses and
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Digera  arvensis  CeolsiaardentiaCommelinabenghalensisL.,Euphorbiahitral.., Phylaris
minima and Tridaex procumbens L. among broad leaf weeds.

Results and Discussion:

The weed control treatments reduced the density sedges,grasses and broad leaf weeds.(Table
1). During kharif season 2020-21 and 2021-22 Conventional practice of 2Hand Weedings and
2 Intercultaring operation (i.e.20 and 40 DAS) proved significantly superior to rest of the
treatments. Among herbicidal treatments, more effective ones were; Tembotrione @ 120 &
100 ga.i. ha™ ,Atrazine @ 1000 kg ha™' pre eme against sedges and broad leaf weeds and
Pendimethalin @ 1.2 kg ha pre eme against grasses.

All the treatments reduced the dry weight of weed significantly compared with unwedded
control. The conventional practice (2HW and 2IC at 20 and 40 DAS) and herbicidal
treatment of Tembotrione @ 120 & 100 ga.i. ha™ and Atrazine @ 1000 kg ha™ pre eme being
at par , proved significantly superior to the rest of treatmentsin reducing the dry weight of
weeds during 2020-21 and 2021-22. These findings are in accordance with those of Reddy et
al (2000).
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Tablel. Effect of different treatments on density of weeds30 DAS and dry weight of weeds in

maize.
Density (No./m”) Dry weight of
weeds kg ha™
Treatments Sedges Grasses Broad leaf
2020 2021 2020 2021 2020 2021 2020 2021
Atrazine @ 750 g a. i. | 9.21(8 | 5.80(32 1.24(0. | 1.00(0.0 | 320 327
ha' P/E 4.0) 7 3.60(15) | 7.09(49) 7 )
Atrazine @ 1000 g a. i. | 9.36(8 | 5.43(28 1.00(0. | 1.00(0.0 | 414 421
ha'P/E 6.7) 7 2.33(5) | 6.24(38) 0) )
Pendimethalin @ 900 g | 8.88(7 | 7.72(58 1.90(2. | 2.51(5.3 | 492 502
a.i. ha'P/E 8.0) |[.7 8:21(67) | 797(63) | 5 )
Pendimethalin @ 1200 | 7.54(5 | 5.62(30 1.49(1. | 1.00(0.0 | 477 483
ke ha'P/E 6.0) 7 7.40(54) | 7.50(55) 3) )
Tembotrione @ 100 g a. | 7.50(5 | 5.26(26 1.66(2. | 1.66(2.0 | 710 717
i. ha! POE 5.3) 7) 4.51(19) | 6.02(35) 0) )
Tembotrione @ 120 g a. | 5.44(2 | 3.69(12 1.24(0. | 1.00(0.0 | 167 172
i. ha-1POE 8.7) 7) 2.63(6) | 3.87(14) 7) )
2HW+2Interculture (20 | 1.00(0. | 1.00(0. | 1.00(0) | 1.00(0) | 1.00(0. | 1.00(0.0 | 106 112
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and 40 DAS) 0) 0) 0) )

Unweeded Control 9.03(8 | 6.45(40 9.64(92) | 9.11(82) 4.12(16 | 3.11(8.7 | 1372 1377
6.7) 7) .0) )

CD(P=0.05) 1.33 0.64 1.43 0.53 0.6 0.43 98 96

PE= Pre emergence; POE=Post Emergence; HW= Hand weeding; IC= Intercultaring.Figures

in parenthesis are original values.
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