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ABSTRACT

In the year 2014 and 2015 a field experiment was car-
ried out at experimental field of Banaras Hindu Uni-
versity, Varanasi, Uttar Pradesh to study the influence
of mulching, nitrogen levels and weed management
practices on plant height, number of tillers, leaf area
index and yield of direct seeded rice. Twenty-four
treatment combinations consisting of two mulching
viz.. no mulch and live mulching (brown manuring
with Sesbania) and nitrogen levels (120 kg ha'', 150
kg ha' and 180 kg ha! ) in main plot and four weed
management practices viz., weedy check, two hand
weeding at 20 and 40 DAS, azimsulfuron @ 30 g ha™!
+ bispyribac-sodium @ 25 g ha' at 10-15 DAS and
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pendimethalin @ 1 kg ha! at 1-3 DAS fb bispyrib-
ac-sodium @ 25 g ha! 15-20 DAS were applied to
sub plots. It was observed that various growth factors
and yield of DSR recorded significantly superior
result with live mulching of Sesbania under 150 kg
nitrogen level and application of a pre emergence
herbicide followed by a post emergence herbicide.

Keywords Direct seeded rice, Plant height, Tillers,
Leaf area index, yield.

INTRODUCTION

Rice (Oryza sativa) is an important staple food of
more than half of the population of the world which
targets to provide food security and livelihoods for
millions. In Asia, it is the main item of the diet of
3.5 million people. Therefore, increase in population
will require 70% more rice in 2025 than is consumed
today (Kim and Krishnan 2002). Uttar Pradesh is the
largest rice growing state after West Bengal in India.
However, to sustain the present food self sufficiency
and to meet future food requirements, there is need to
increase rice productivity. Direct seeded rice (DSR) is
becoming popular nowadays because of its low-input
demanding nature. It offers a very exciting opportuni-
ty to improve water and environmental sustainability.

Under the scenario of labor and water scarci-
ty DSR is considered as a potential alternative to



transplanted rice. Despite its benefits, however, the
economic benefit from DSR is not realized many
times by the farmers due to severe competition and
infestation from weeds. Risk of higher weed infes-
tation and resulting higher yield losses is one of the
major constraints in the wider-scale adoption of DSR.
Weed competition reduces the grain yield by 50-60%
in direct seeded rice. The use of only one method of
weed control in a DSR crop may not be successful
for raising a good crop. Manual weeding has become
difficult because of labor scarcity and increased cost
(Rao et al. 2007) and sole dependence on herbicidal
control is not good considering the environmental
aspect and also chances of weed resistance towards
herbicides cannot be neglected. Therefore crop
management technologies that help to reduce the
competitive effects of weeds on crops, environmental
friendly and economical are needed. Mulching is a
technique to reduce weed problems in direct seeded
rice. It also helps in maintaining optimum surface soil
moisture for germination and rooting of the crop along
with controlling weeds. Brown manuring of Sesbania
can be done in DSR which is simply a no-till version
of green manuring, in which selective herbicide 2,
4 -D @ 400-500 g/ha is applied to knockdown and
desiccate the Sesbania nearly at blooming (30- 40
days) stage. Integration of suitable herbicides (pre
and post-emergence) (Singh 2009) or/and Sesbania
co-culture (Maity and Mukherjee 2011) can help
in effective reduction of crop-weed competition by
reducing weed population and their biomass in direct
seeded rice and improved growth parameters which
ultimately results in higher yield. Manipulation of
crop fertilization is a promising approach to reduce
weed infestation and may contribute to long-term
weed management. Fertilizer management should aim
at maximizing nutrient uptake by crop and minimiz-
ing nutrient availability to weeds. It is important to
understand weed responses to N rates for the develop-
ment of strategies that reduce N availability to weeds.
Therefore, the study of inclusion of live mulch under
different nitrogen levels and application of herbicides
in combination or sequence was conducted.

MATERIALS AND METHODS

The experiment was laid out in split-plot design with
three replications. The mulching (no mulch and live
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mulch i.e. brown manuring with Sesbania) and nitro-
gen doses (120, 150 and 180 kg ha') were assigned to
main plots and weed management practices (weedy,
two hand weeding at 20 and 40 DAS, azimsulfuron
@ 30 gha + bispyribac-sodium @ 25 gha' at 10-15
DAS; and pendimethalin @ 1 kg ha™' at 1-3 DAS fb
bispyribac-sodium @ 25 g ha' 15-20 DAS) in sub
plots. Rice variety Sarjoo 52 was sown in the last
week of June. Seed of Sesbania was broadcasted just
after seeding of rice for brown manuring and was
knockdown at 25 DAS with the help of 2,4 D @ 0.5
kgha'. Auniform dose of 60 kg P,O, and 60 kg K.O
ha! was applied in all the treatments through single
super phosphate and muriate of potash, respectively.
Nitrogen doses of 120, 150 and 180 kg/ha was given
as per treatment through urea. Half dose of total
nitrogen and full dose of phosphorus and potassium
were applied to rice crop as basal application before
sowing. Remaining half dose of nitrogen in the form
of urea was top dressed in two equal splits at active
tillering and panicle initiation stage during both the
years. Five plants from each experimental plot were
selected randomly and tagged. Plant height of the
rice was recorded with the help of meter scale from
base of the plant to the tip of upper most leaf of the
plant before panicle emergence and up to the tip of
panicle after heading. Number of tillers were recorded
by counting tillers number per 50 cm row length at
five rows in each plot then averaged and expressed in
terms of number of tillers m™' row length. The leaf area
index (LAI) is the area of leaf surface per unit area
of land surface. Plants of 50 x 50 cm (0.25 m?) were
cut to the ground at 30 DAS, 60 DAS and 90 DAS
stage from each plot and their green leaves with the
sheath portion were separated from the plants. Leaf
area of collected leaves/2500 cm? was determined
by portable leaf area meter and finally total leaf area
was expressed in per unit ground area basis. The leaf
area index was obtained by the following formula:

Total area of green leaves

LAI =
Ground area

Produce of each net plot was then threshed separately
and grains thus obtained were winnowed, cleaned and
weighed. The moisture content of harvested grain was
measured by using moisture meter. The yield recorded
in kg plot! was standardized to 14% moisture and
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Table 1. Effect of mulching, nitrogen levels and weed management practices on plant height and number of tillers at different growth

stages of direct seeded rice (Pooled data of two years).

Treatments Plant height (cm) Number of tillers m™ row length

30 DAS 60DAS  90DAS Atharvest 30 DAS 60 DAS 90 DAS At harvest
Mulching
No mulch 22.73 48.87 74.64 72.30 38.45 70.05 57.89 57.33
Live mulch (brown 25.47 53.91 81.42 77.24 42.23 74.03 62.48 60.69
manuring with Sesbania
SEm+ 0.36 0.95 1.16 1.06 0.64 0.91 1.10 1.14
CD (P=0.05) 1.11 2.97 3.26 3.27 1.38 3.34 3.65 3.01
Nitrogen levels (kg ha')
120 21.23 46.24 73.40 72.52 37.18 65.46 53.72 54.38
150 23.16 49.20 76.46 74.25 41.90 72.80 62.82 60.59
180 24.71 52.05 78.49 75.94 40.07 70.40 59.01 58.56
SEm:+ 0.32 0.91 1.42 1.19 0.60 0.85 1.38 1.16
CD (P=0.05) 1.01 2.50 4.12 3.23 1.87 3.72 3.79 3.71
Weed management practices
Weedy 18.67 44.10 75.14 74.44 37.37 65.87 54.88 49.72
Two hand weeding (20 and ~ 23.76 55.53 83.23 82.06 40.31 69.68 59.18 53.81
40 DAS)
Azimsulfuron @ 30 g ha'! 25.28 57.98 84.63 84.33 40.62 70.24 60.75 54.42
+ bispyribac- sodium @
25 g ha'
Pendimethalin @ lkg ha'! 28.37 62.38 89.46 87.85 43.32 73.62 64.67 59.38
/b bispyribac- sodium @
25 g ha'
SEm+ 0.44 1.01 1.65 1.51 0.73 0.85 1.03 1.14
CD (P=0.05) 1.28 291 4.77 4.35 2.37 3.15 2.88 3.09

then weight was converted into t ha™'.
RESULTS AND DISCUSSION
Plant height (cm)

The pooled data of two years revealed that plant
height increased gradually with age of the crop till
90 DAS and then decreased at maturity (Table 1).
Mulching have significant effect on plant height and
was recorded maximum under live mulch (brown
manuring with Sesbania). Plant height under various
nitrogen levels also showed significant result. It was
observed that maximum plant height was recorded
with 180 kg N ha' which was statistically at par with
150 kg N ha! while 120 kg N ha™' recorded lowest
plant height. The maximum plant height was recorded
with pendimethalin @ 1kg ha'fb bispyribac- sodium
@ 25 g ha! at all crop growth stages.

Tillers (No.) m™ row length

The pooled data revealed that mulching, nitrogen

levels and weed management practices significantly
influenced the number of tillers m™' row length (Table
1) which increased up to 60 DAS and then decline
gradually till harvest stage. Brown manuring with
Sesbania and application of 150 kg N ha' resulted
in highest number of tillers m™' row length. Pendime-
thalin @1 kg ha™' fb bispyribac- sodium @ 25 g ha!
and weedy check recorded significantly maximum
and minimum number of tillers m™' row length at all
the stages of observation.

Leaf area index

Leaf area index (LAI) was significantly influenced
by mulching, nitrogen levels and weed management
practices (Table 2). It was observed that maximum
LATIwas recorded at 90 DAS when compared to other
stages of crop growth. Brown manuring with Sesbania
recorded highest value of LAI at all the stages of crop
growth and was significantly better than no mulching
in direct seeded rice. Under nitrogen levels, 180 kg
N ha'! recorded maximum LAI but was found to be
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Table 2. Effect of mulching, nitrogen levels and weed management practices on LAI at different growth stages and yields of direct

seeded rice.

Treatments Leaf area index Yield (t ha)

30 DAS 60 DAS 90 DAS Grain yield Straw yield
Mulching
No mulch 1.13 241 4.02 4.03 5.75
Live mulch (brown manuring 1.64 3.85 5.11 4.47 6.01
with Sesbania)
SEm+ 0.04 0.07 0.12 0.03 0.03
CD (P=0.05) 0.11 0.21 0.40 0.13 0.13
Nitrogen levels (kg ha)
120 1.23 3.07 433 3.78 5.18
150 1.33 3.26 4.52 4.41 5.79
180 1.36 3.35 4.70 4.26 5.68
SEm+ 0.02 0.05 0.06 0.05 0.05
CD (P=0.05) 0.07 0.14 0.19 0.15 0.16
Weed management practices
Weedy 0.77 2.18 4.85 3.54 5.61
Two hand weeding (20 and 40 DAS) 1.55 3.20 5.12 4.03 5.66
Azimsulfuron @ 30 g ha' + bispyribac- 1.63 3.40 5.25 4.08 5.70
sodium @ 25 g ha'!
Pendimethalin @ lkg ha™' b bispyribac- 1.95 4.11 5.61 4.32 5.78
sodium @ 25 g ha’!
SEm+ 0.04 0.07 0.05 0.03 0.02
CD (P=0.05) 0.11 0.22 0.14 0.07 0.06

statistically at par with 150 kg N ha! at all growth
stages. Significantly highest leaf area index was re-
corded under pendimethalin @ 1kg ha''fb bispyribac-
sodium @ 25 g ha under weed management practices

Grain and straw yield

The effect of mulching, nitrogen levels and weed
management practices on grain yield and straw yield
of direct seeded rice was found to be significant in the
pooled data of two years i.e. 2014 and 2015 (Table 2).
Maximum grain yield and straw yield was recorded
under brown manuring with Sesbania and among
nitrogen levels, 150 kg N ha! produced highest grain
and straw yield. Under weed management practices
maximum grain yield was registered with pendime-
thalin @ 1 kg ha'fb bispyribac- sodium @ 25 g ha’!
which was significantly superior over rest of the weed
management practices.

Significantly taller plant, maximum number of
tillers m™! row length and higher leaf area index re-
sulting in maximum grain and straw yield might be
due to better crop growth and development because of
favorable environment and ample space available for
growth of rice as growth of weeds were checked due
to mulch crop. Better supply of plant growth factors
are positively correlated with plant height, higher
number of tillers m"! row length and higher LAI by
addition of live mulch under 150 kg ha' nitrogen
level. Amongst various weed management practices,
pendimethalin @ 1 kg ha™' fb bispyribac- sodium @
25 g ha' increased plant height, number of tillers m-1
row length and LAI because of higher weed control
and minimum competition from weeds for growth
factors. Yield is the result of coordinated outcome of
growth characters like plant height, number of tillers
per meter row length and LAI. Grain yield and straw
yield of DSR was affected by mulching and nitrogen
levels. Significantly lower weed growth and higher
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growth factors were registered under live mulching
with Sesbhania under 150 kg N ha! with application
of a pre and post emergence herbicides resulting in
higher grain and straw yield.

CONCLUSION

From the experiment it can be concluded that growth
factors like plant height, number of tillers m™* row
length, LAI and yields of direct seeded rice can be
enhanced with the application of Sesbania as live
mulch and application of 150 kg N ha' along with the
combination of pre and post emergence herbicides in
the eastern Uttar Pradesh.
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