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ABSTRACT

A field experiment was conducted during the summer, 2019 at the N.M.College of Agriculture
Farm, Navsari Agricultural University, Navsari, Gujaratto finds effective weed management
practices in summer maize cultivation.The results revealed significantly higher grain and
straw yield (6473 and 8041 kg/ha, respectively) with treatment T, (Weed free), which was
statistically at par with treatment T, (Pendimethalin (EC) @ 1.5 kg/ha as PE + 1 H.W. at 30 DAS.
Among the herbicidal treatments, significantly higher growth and yield parameters viz.plant
height, number of leaves per plant, number of grains per cob, grain weight per cob, 100 grain
weight and protein content (%) were recorded in T, (Pendimethalin (EC) @ 1.5 kg/ ha as PE + 1
H.W. at 30 DAS) which was followed by treatment T, (Pendimethalin EC @ 1.0 kg/ ha as PE +1
H.W. at 30 DAS).The lowest grain yield, straw yield and protein content were observed under
the treatment T, (Unweeded control).
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INTRODUCTION

Maize (Zea mays L.), a C4 plant is food grain crop having immense potential under diverse
soils and climatic conditions. It is cultivated during all the seasonsviz. kharif, rabiand
summer. Presently, maize is a one of the leading food grain crop all over the world, notonly in
subtropical and tropical areas but also in temperate zone and high-hill ecologies (Kumar et
al, 2015). Maize is a dual-purpose crop where grain is consumed by humans, and livestock
and straw is fed to the animals. In India, it is consumed as poultry- ish-pig feed (52%),
human diet (24%), cattle feed (11%), and brewery and seed industry (1%) (Yakadriet
al,2015). It is very nutritious as it contains carbohydrates (69.7-74.5%), proteins (7.7-
14.6%), fats (3.2-7.7%), crude iber (0.8-2.32%), and ash (0.7-1.3%). In developing
countries, about 50-55% of total maize production is used as food (Anjumet al, 2014).In
Gujarat, total production of maize is estimated to be 793 thousand tonnesnext to Wheat
(4363 thousand tonnes), rice (1972 thousand tonnes) and bajra (1059 thousand tonnes)
(Anon. 2020). Summer maize is grown in 5.59 thousand hectares with 12.91 thousand
tonnes of production and productivity of 2307.42 kg/ha. Crop losses resulting from insect-
pest and disease infestation throughout the worldare far lesser than those from weed
competition.Due to slow growth during irst 3-4 weeks,maize crop is sensitive to weed
competition and critical period is up to 40-45 days after sowing (DAS). Hence, managing
weeds during this period is most cultural operation for higher yields because due to weed
infestation maize yield may reduce by 25-60%.

Itisimportant to control weeds in a maize ield before they reach height up to 6 to 8 inches.
Late-season weed infestations do not reduce maize yield nearly as much as early weed
competition Thetype of the weed problem in summer maize is quite di erent from that of
the rainy season maize and rabimaize. During the summer season emergence of maize and
weed lorastart concurrently and the irst 15-30 days are most critical looking to the crop-
weed competition. In contrast, weed emerges most often after the irst irrigation in the
winter maize.Further, wider row spacing and liberal use of irrigation and fertilizers lead to
the luxurious growth of weeds (Porwal, 2000). The use of herbicides in croplands generally
results in reduced production cost, increased crop yield and improvement in crop quality.
However, the available molecules may not kill all target species, especially if they are not
applied in proper dosages and at appropriate times, so integrated weed management
reduces the crop-weed competition and the risk of weeds growing in adverse weather or soil
conditions.
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Weed management strategies viz.
chemical,mechanical, biological and
integration of these three methodsi.e.,
integrated weed management
practices have been developed to
suppress weed species such as
Cynodondactylon, Cyperusrotundus,
Partheniumhysterophorus L. and
Chenopodium album L. (Abdullahetal.,
2016). Although hand weeding is
e ective,itishighly expensive asthere
is heavy demand of labor during peak
periods and its scarcity necessitates
the use of herbicides as a method for
suppressing the weeds. Presently,
research work to evaluate the
ef iciency of new herbicides for weed
management in summer maize for this
regionhas so far not been done hence
this experiment was conducted to
evaluate these chemicals either alone
orinintegrated modules.

MATERIALS AND METHODS

A ield experiment was carried out
during the summer 2019 at the
N.M.College of Agriculture Farm,
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Navsari Agricultural University, Navsari, Gujarat to study the
e ect of new molecules and existing weed control strategies in
summer maize cultivation. The soil of the experimental area was
clayey in texture, poor in available nitrogen (214.50 kg/ha),
medium in available phosphorus (39.46 kg/ha) and rich in
available potash (340.20 kg/ha). Ten treatments comprising of
weed management practices viz, T,: Unweeded control, T,:
Weed free (Hand Weeding (H.W.) at 20, 40 and 60 DAS), T,:
Tembotrione @ 0.12 kg/ha as post-emergence (PoE) at 20 DAS,
T, Topramezone @ 0.020 kg/ha as PoE at 20 DAS, T.:
Pendimethalin (EC) @ 1.0 kg/ha as PE + 1 HW. at 30 DAS, T,:
Pendimethalin (EC) @ 1.5 kg/ha as PE + 1 HW. at 30 DAS, T.:
Atrazine @ 0.75 kg/ha PE + Tembotrione @ 0.12 kg/ha as PoE at
30 DAS, T,: Pendimethalin (CS) @ 1.5 kg/ha as PE + Atrazine @
0.75 kg/haas PoE at 30 DAS, T,: Pendimethalin (CS) @ 1.5 kg/ha
asPE + Tembotrione @ 0.12 kg/haas PoE at 30 DAS, T,,: Atrazine
@ 0.75kg/ha PE + Topramezone @ 0.020 kg/ha as PoE at 30 DAS
were evaluated in randomized block design with three
replications. Maize hybrid GM-6 received from Main Maize
Research Station, Anand Agricultural University,
GodhraSpacing of 45 x 15 cm and light irrigation was applied
immediately after sowing. Di erent growth and yield
parameters like plant height, number of leaves per plant,
number of grains per cob, grain weight per cob, 100 grain
weight, grain yield straw yield, and protein content were
recorded. Statistical analysis was carried out by following the
standard methods given by Panse and Sukhatme (1967).

RESULTS AND DISCUSSION

Plant height at harvest was in luenced signi icantly by the
di erent weed management treatments and the longest plants
at harvest (186 cm) were recorded with treatment T, (weed
free) which remained at par with herbicidal treatments T, T, T,
T, and T,(Table 1). However, the lowest plant height at harvest
was recorded in treatment T, (unweeded control) compared to
rest of the treatments. Di erent weed management treatments
had signi icantly in luenced a number of leaves per plant at
harvest and maximum leaves (14.47) were recorded in
treatment T, (weed free) which remained at par with
treatments of T, T,, T, and T,. However, the lowest numbers of
leaves per plant at harvests (9.20) were recorded in treatment
T, (unweeded control). Days to 50% tasselling was not
in luenced statistically by various weed management practices.
Di erent weed management treatments had no signi icant
e ect on days to 50% tasselling (Table 1). luxuriant growth in
weed-free plots was due to less weed crop competition
throughout the life cycle of crop which created a favorable
environment for plant growth. Thus, enhanced availability of
nutrients, water, light and space accelerated the photosynthetic
rate, thereby increasing the supply of carbohydrates which
resulted in increased cell division, multiplication, and
elongation leading to increased plant height and a greater
number of leaves. The lowest plant height and lesser leaves per
plantin unweeded plots might be due to more competition

between crops and weeds for moisture, nutrient, light, and
space. These indings are in agreement with those of Arvadiyaet
al. (2012), Rani and Sagar (2013), Mahadi (2014), Innaliet al.
(2014), Samantet al. (2015), Rao et al. (2016) and Hargilas
(2019). Di erent weed management treatments had a
signi icant e ect on a number of cobs per plant and maximum
cobs per plant (1.79) were recorded with treatment T, (weed
free) which were at par with herbicidal treatments T,, T, and
T,while the lowest number of cobs per plant(1.19) were
recorded in treatment T, (unweeded control). Grains per cob
were in luenced signi icantly by di erent weed management
treatments(Table 1) and maximum grains per cob (566.34)
were recorded in treatment T, (weed free) while the lowest
number of grains per cob (326.67) were recorded in the
treatment T, (unweeded control). The highest grain weight per
cob (110.07 g) was recorded in treatment T, (weed free) while
the lowest grain weight per cob (65.48 g) was recorded in the
treatment T, (unweeded control).
Maximum grain and straw yield (6473 and 8041 kg/ha,
respectively) was recorded in treatment T, (Weed free) which
was statistically at par with treatment T, (pendimethalin (CS) @
1.5kg/haasPE + 1 H.W.at 30 DAS) where 6223 kg/hagrainyield
and 7909 kg/hastraw yield was recorded (Table 2). There were
165 and 167per cent increase in grain and straw yield in weed
free treatment over unweeded control. Signi icantly maximum
weight of 100 grains (19.50 g) was recorded in treatment T,
(Weed free) which remained at par with treatments of T, T,, and
T,. Signi icantly lowest weight of 100 grains (16.21 g) was
recorded in the treatment T,plots (unweeded control).The yield
enhancementin weed-free and herbicidal treatment plotsis due
to e ective control of weeds as well as higher weed control
ef iciency and lower weed index, besides there was minimum
depletion of nutrients by weeds and better uptake by crop which
facilitated the crop to utilize more nutrients and water for better
growth and development. These indings corroborate the result
of Sanodiyaet al. (2013), Mathukiaet al. (2014).Di erent weed
management treatments failed to show any signi icant
di erence in respect to protein content in grains at harvest.
However, the maximum protein content in grains (10.94%) was
recorded under the treatment T, (Weed free) followed by T, and
T.. While the lowest protein content in grains (9.80%) was
observed in the treatment T, (unweeded control). This can be
attributed to better control of weeds by hand weeding and
herbicidal methods as compared to the unweeded control
condition, which enhancedassimilation of nitrogen and
increased the synthesis of protein. The result corroborates the
indings of Patel et al. (2006), Ali (2016), Deewanet al. (2017)
and Tagoura and Ibrahim (2017). Based on the results of this
ield experiment, it can be concluded that higher production and
e ective weed control in summer maize can be achieved by
keeping weed-free conditions during the crop growth period.
When labouris scarce, another alternative is pendimethalin (CS)
@ 1.5 kg/ha as PE + 1 H.W. at 30 DAS which is equally e ective
with higher grainyield (6473 kg/ha).

Table 1. Plant heights at harvest, no. of leaves per plant, days to 50% tasseling, no. of cobs per plant, no. of grains per cob and
grainweightper cob as influenced by different weed management treatments in summer maize

Plant No. of Days of No. of No. of Grain
Treatments heights at leaves per 50% cobs per | grain per Wight per
harvest plant tasseling plant cob cob
T1: Unweeded control 138.40 9.20 63.79 1.19 326.6 65.48
T2: Weed free (Hand Weeding (H.W.) at 20,
40 and 60 DAS) 186.0 14.47 59.37 1.79 566.3 110.07
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Ts: Tembotrione @ 0.12 kg/ha as post -
emergence (PoE) at 20 DAS 156.0 9.93 63.37 1.29 392.3 70.58
T T"pramez"“ez@g %%0 kg/ha as PoE at 162.40 1033 63.04 1.30 406.0 77.90
Ts: Pendimethalin (EC) @ 1.0 kg/ha as PE +
1 HW. at 30 DAS 170.4 12.63 59.98 1.63 475.0 92.31
Ts: Pendimethalin (EC) @ 1.5 kg/ha as PE +
1 HW. at 30 DAS 178.0 13.73 59.45 1.67 503.0 99.43
T7: Atrazine @ 0.75 kg/ha PE +
Tembotrione @] 0.12 kg/ha as PoE at 30 165.40 11.43 62.15 1.38 429.0 83.37
DAS
Ts: Pendimethalin (CS) @ 1.5 kg/ha as PE +
Atrazine @ 0.75 kg/ha as PoE at 30 167.0 12.33 61.41 1.42 446.0 86.75
DAS
To: Pendimethalin (CS) @ 1.5 kg/ha as PE +
Tembotrione @ 0.12 kg/ha as PoE at 168.0 12.40 62.81 1.61 428.0 90.97
30 DAS
T10: Atrazine @ 0.75 kg/ha PE +
Topramezone @ 0.020 kg/ha as PoE 163.0 10.93 61.48 1.31 421.0 80.64
CD (0.05) 22.13 2.32 NS 0.21 53.81 7.79

Table 2. Grainyield (kg/ha),straw yield (kg/ha),weight of 100 grains and grain protein content (%) as influenced by different
weed management treatments in summer maize

Treatments Grain yield Straw yield Weight of 100 Grain protein
(kg/ha) (kg/ha) grains content (%)
T1: Unweeded control 3904 4800 16.21 9.80
T2: Weed free (Hand WeeDdAlg)g (H.W.) at 20, 40 and 60 6473 8041 1950 1094
Ts: Tembotrione @ 0.12 kg/ha as post -emergence (PoE) 5207 5319 16.53 987
at 20 DAS
T4: Topramezone @ 0.020 kg/ha as PoE at 20 DAS 5467 5960 16.64 10.51
Ts: Pendimethalin (EC) @[1)£Skg/ha as PE+ 1 HW.at 30 5906 7317 18.27 10.86
Te: Pendimethalin (EC) @é:skg/ha asPE+1HW.at 30 6223 7909 18.90 1093
T7: Atrazine @ 0.75 kg/ha PE + Tembotrione @ 0.12

ke/ha as PoE at 30 DAS 5672 6609 16.88 10.66

Ts: Pendimethalin (CS) @ 1.5 kg/ha as PE + Atrazine @
0.75 kg/ha as PoE at 30 DAS >680 6825 1740 10.74

To: Pendimethalin (CS) @ 1.5 kg/ha as PE +
Tembotrione @ 0.12 kg/ha as PoE at 30 DAS >820 7219 18.10 10.82
T10: Atrazine @ 0.75 kg/ha PE + Topramezone @ 0.020 5644 6500 16.83 10.53
kg/ha as PoE
CD (0.05) 819.75 938.62 1.70 NS
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