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An field experiment was conducted during kharif seasons of 2013-14 at Varanasi,
UP to evaluate the effect of weed management practices in zero-till direct seeded rice.
Results revealed that weed free treatment resulted the highest yield; however, it was not
economical due to high cost of cultivation. Pre-emergence application of pendimethalin
(1.0 kg ha) fb (followed by) early post-emergence application of bispyribac (0.025 kg ha-
1) at 18 days after sowing (DAS) was recorded significantly the highest number of effective
tillers, grain yield (4290 kg ha') and straw yield (5750 kg ha™), biological yield, harvest
index (42.71 %) and NPK uptake as compared to Sesbania co-culture + residue
incorporation, Sesbania co-culture fb 2, 4-D and pretilachlor fb hand weeding at 30 DAS
and it were at par with the application of pendimethalin fb hand weeding at 30 DAS and
pretilachlor fb bispyribac. Application of pretilachlor fb bispyribac at 18 DAS recorded
maximum net returns (F 45586) and benefit cost ratio (2.7). None of the treatment as
effective as weed free with respect to reduction of density and dry weight of weeds, crop
growth, yield attributes and yield, and nutrients uptake.
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Rice (Oryzasatival.) istheworld’smost
important crop and is a staple food for more than
half of the world's population. In India, rice is
growninanareaof 43.9 mhawith atotal production
of 104.80 mt and average productivity of 2390 kg
hat (Anonymous, 2015). DSR occupies 26 per cent
of the total rice areain South Asia. (Guptaet al.,
2006), to meet the globa ricedemand, it isestimated
that about 114 milliontonsof additional milledrice
need to be produced by 2035, which is equivalent
toan overall increase of 26% in the next 25 years.

* To whom all correspondence should be addressed.

The possibility of expanding theareaunder ricein
the near future is limited. Due to resource
constraints, especially water and labours, direct
seeding under dry condition isnow emerging new
trend in rice cultivation. In recent years, due to
severe water and labour scarcity, farmers are
changing their rice establishment method from
transplanting to direct seeding (Waliaet al., 2012).
Direct seeding offers such advantages as faster
and easier planting, reduced labour and less
drudgery, earlier crop maturity by 7-10 days, more
efficient water use and higher tolerance of water
deficit, less methane emission and often higher
profitin areaswith an assured water supply (Singh
etal., 2014). Low productivity of direct seeded rice
ismainly dueto heavy crop-weed competition due
to early emergence of weeds along with crop
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seedling dueto favorable soil conditionsand their
rapid growth result in severe competition for
nutrients, space, and light. Thus, integration of
herbicidesand cultural practices, controlled weeds
effectively and made available more nutrients to
crop and consequently resulted in higher yield
(Kumar et al., 2010). Herbicide use becomes more
important because weeds and rice seedling emerge
simultaneously in DSR and start crop weed
competition (Raj et al., 2013). Post-emergence
application (15-25 DAS) of hispyribac 25ghatis
effective in controlling of grasses, sedges and
broadleaved weeds. Brown manuring in DSR
reduces weed population by nearly half without
any adverse effect on rice yield. Also, Sesbania
surface mulch decomposes very fast to supply N
and other re-cycled nutrients (Gopal et al., 2010).
Thus, keeping the above factsin view the present
investigation was undertaken to study the effect
of integrated cultural and chemical weed
management practices on yield, economics and
nutrient uptake under zero-till direct seeded rice
(Oryzasatival.)

MATERIALS AND METHODS

An experiment was conducted in kharif
seasonsof 2013-4 at theAgricultural Research Farm,
Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi. The soil of the experimental
fieldwas Gangetic aluvia having sandy clay loam
in texture with pH 7.51, respectively. It was
moderately fertile, being low in available organic
carbon (0.57 %) and avail able nitrogen (175.55 kg
ha?), and medium in available phosphorus (21.2
kg ha?) and potassium (225.6 kg ha?). The
experiment waslaid out in RBD design with three
replication. The treatments comprised eight weed
management methods viz., weedy, weed free,
Sesbania co-culture + cutting and residue
incorporation, Seshania co-culturefb 2,4 D 0.5kg
halat 35 DAS, pendimethalin 1.0 kg ha! (pre-
emergence) fb hand weeding at 30 DAS, pretilachlor
0.5 kg ha'fb hand weeding at 30 DAS,
pendimethalin 1.0 kg ha! (pre-emergence) fb
bispyribac-Na0.025 kg ha (early post-emergence)
at 18 DASand pretilachlor 0.5 kg ha*fb bi spyribac-
Na0.025 kg ha' (early post-emergence) at 18 DAS.
A uniformdose of 120kg N, 60 kg P205 and 60 kg
K20 ha'awas applied to all the treatments. Half
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dose of N and full dose of Pand K were applied as
basal at sowing. Remaining dose of N was top-
dressed in two equal splits at active tillering and
panicleinitiation stage. The sourcesof N, Pand K
were urea, di- ammonium phosphate and murate of
potash, respectively. Seeds of paddy were placed
in moist soil with the help of zero-til- drill at a
spacing of 20 cm between rows. Ricevariety ‘MTU-
7029 was sown at therate of 30 kg ha'*during the
last week of June. Sesbania was sown in between
rowsof riceat therate of 20 kg hal. At 25 DAS, it
was knock down by using 2, 4-D for brown
manuring. Therequired quantity of pre-emergence
and post-emergence herbicides were applied as
per treatment with spray volume 600 | hausing
knap sack sprayer fitted with flat fan nozzle. Total
weed population (m?) and their dry weight were
recorded at 60 DA S under each treatment with the
help of 0.25 m? quadrate randomly from three
places. Data on weed density and weed biomass
weretransformed using “ X+0.5 for comparison of
treatments. Growth parameters were recorded at
60 DAS, yield attributes and yield was recorded at
the harvest of crop. Collected datawas statistically
analyzed as per standard procedureto draw avalid
conclusion.

RESULTS AND DISCUSSION

Density and dry weight of weed

The weed population was significantly
reduced by adoption of weed management
treatments over weedy (Table 1). Among weed
management practices, pre-emergence application
of pendimethalin fb bispyribac recorded
significantly the lowest density and dry weight of
weeds over Seshania co-culture + residue
incorporation, Sesbania c-o-culturefb 2, 4-D and
pretilachlor fb hand weeding at 30 DASand it was
at par with the application of pendimethalin fb hand
weeding at 30 DAS and pretilachlor fb bispyribac,
respectively. Pre- and post-emergent herbicidesin
sequentia herbicide application were more effective
incontrallinginitial aswell aslater flushesof weeds,
respectively. Thisisthe main reason of reducing
weed density under sequential application of
herbicides (Mahagjan et al., 2009 and Gaurav et al .,
2015). Pendimethalin have been reported to be
effective against most of grassy weeds and up to
some extant to other weeds also. Sesbhania co-
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culture + cutting residue incorporation was not
effective in reducing the population of grasses,
sedges and broadleaf which were the dominant
weed species in DSR, thus resulting in highest
weed population over other weed management
practices (Jabran et al., 2012).
Yield attributesand yield

Among the weed management treatment,
application of pendimethalin fb bispyribac recorded
significantly the highest number of effectivetillers
mt (55.40), grain yield (4290 kg hat') and straw
yield (5750 kg hat), biological yield (10040 kg ha
1) and harvest index (42.71 %) as compared to
Sesbania co-culture + residue incorporation,
Sesbania co-culture fb 2, 4-D and pretilachlor fb
hand weeding at 30 DASand it wasat par with the
application of pendimethalin fb hand weeding at
30 DASand pretilachlor fb bispyribac, respectively.
Thisresult could be attributed dueto lower density
and dry weight of weeds under sequential
herbicide application which reduces crop weed
competition and consequently led to enhanced
growth, development and yield of rice. None of
the treatments were comparable to weed free in
respect toyield and harvest index of rice. However,
all the weed management treatment were
significantly superior over weedy. These results
arein accordance with findingsof waiaet al (2008).
Nutrient uptakeby crop

The maximum uptake of NPK by crop
varied significantly dueto weed control practices.
The maximum uptake of NPK by crop wasrecorded
inweed freeand minimuminweedy. Among weed
management practices, application of
pendimethalin fb bispyribac recorded significantly
the highest NPK uptake (105.31 kg ha?), (84.22 kg
ha?) (90.39 kg ha?) respectively, in comparison to
Sesbania co-culture + residue incorporation,
Sesbania co-culture fb 2, 4-D and pretilachlor fb
hand weeding at 30 DASand it wasat par with the
application of pendimethalin fb hand weeding at
30 DASand pretilachlor fb bispyribac, respectively.
None of the treatments were comparable to weed
free in increasing total NPK uptake by crop.
However, all the herbicidal treatment was
significantly superior in increasing NPK uptake
over weedy. This is owing to lower nutrient
depletion by weeds under these treatments. These
werein close conformity with theresearch findings
of Prakash et al. (1995) and Brar and Bhullar (2013).
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Nutrient depletion by weeds

Significantly the lowest NPK depletion
by weeds was recorded with the application of
pendimethalin fb bispyribac and pretilachlor fb
bi spyribac as compared to other weed management
practices. The maximum NPK depletion by weeds
was observed in weedy due to maximum weed
growth and their dry weight. Among weed
management treatment, the highest NPK depl etion
by weedswas recorded under Sesbania co-culture
+ cutting residue incorporation treatment. It was
due to maximum total weed dry matter under the
treatment as nutrient depletion is positively
correlated with weed dry matter accumulation.
Maity and Mukherjee (2011) and Brar and Bhullar
(2013) also recorded similar findings.
Economics

A perusal of data on economic analysis
of different weed management practicesin direct
seeded rice suggested that the maximum and
minimum cost of cultivation and net returns were
noted under weed free and weedy, respectively.
The treatment pretilachlor + bispyribac recorded
highest net returns (# 45586) followed by
pendimethalin + bispyribac ( 45167). The benefit
cost ratio was maximum with pretilachlor +
bispyribac (2.7) followed by pendimethalin +
bispyribac (2.6). Highest net returns among these
treatments was primarily due to better plant stand
as a result highest yield with low toxicity and
effective weed control.
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