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ABSTRACT

An integrated weed management experiment was conducted consecutively during
wet season of 1998, 1999 and 2000 at Agricultural Research Farm. Institute of Agricultural
Scicnces, BHU, Varanasi to evolvc suitable weed management technique for direct dry
seeded rainfcd lowland rice. Pre-emergence application of butachlor+2, 4-0 (1.5+0.5 kg
ha"), thiobencarb+2, 4-0 (1.5HU kg ha") and anilofos+2, 4-0 (0.4+0.5 kg ha") in
combination with one hand wecding (25 OAS) were maximum and equally effectivc in
minimizing weed growth during pre-flooding and enhancing coarse rice grain yield as
comparcd to these herbicidal combinations of treatments without hand weeding. Weedy
check marked a mcan yicld loss of 53.8'X. and this loss ranged from 10.1 to 28.8'X. under

hand weeding (25 and 50 OAS) and herbicidal treatments.

INTRODUCTION

Direct dry seeding of rice is a better and
cheaper alternative to transplanting and is gaining
popularity in rainfed lowlands (0-50 cm) condition.
Weed is a major constraint unde( this system and
weed infestation during the early period of crop
growth caused yield reduction to the tune of 33­
74% or some timc more depending upon the types
of the wecds and their intensities (Tosh and Jena,
1984; IRRI, 1997). Their timely control is important
to raise the productivity of this crop. Therefore, the
present investigation was undertaken to provide
appropriate options to farmers for effective weed
management in dry seeded rainfed lowland rice.

MATERIALS AND METHODS

An expcriment was carried out
consecutively during wet season (summer monsoon
season) of 1998, 1999 and 2000 at Agricultural
Research Farm, Institute of Agricultural Sciences,
BHU, Varanasi to evolve appropriate weed
management technique for rainfed lowland rice (RLR)
eco-system. The soil was sandy clay loam with pH
7.3 and moderately high in fertility status. Altogether
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12 treatments (Table I) including chemical and
manual weeding were tested in randomized complete
block design with three replications. The RLR
cultivar Rajshree was direct seeded under dry
condition in the first week ofJune each year with a
seed rate of80 kg ha" and 20 cm row spacing apart.
At the time of seeding sufficient moisture was
present in the field. A fertilizer dose of60 kgN, 30 kg
Pps and 30 kg Kp ha· 1 was applied. Halfdose ofN
and full dose of phosphorus and potash were
applied at the time of seeding and remaining half
dose ofN was applied at 60 DAS which coincides
with maximum tillering and prior to excessive flooding
(above 30 cm). Herbicides were applied just after
sowing as pre-emergence using 800 litre of water
per hectare. Weed intensity was recorded at 50 days
after sowing prior to water stagnation. Depth of
flooding varied from 0 to 50 cm during August to
October. Harvesting was done during last week of
November in each year. The performance ofdifferent
treatments was studied in terms of types of weed
flora, weed intensity, weed biomass and their
subsequent effect on crop growth, yield attributes
and grain yield ofrice.
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RESULTS AND DISCUSSION

Weed Flora

The predominant weed flora recorded
during the pre-flood environments were
Echinochloa colonum (L.) Link, E. crusgalli (L.)
Beav, Oryza sativa L. (volunteer/weedy rice),
Cyperus rotundus (L.), Cynodon dactylon (L.) Pel's.
Eleusine indica (L.) Hassk, Fimbrist;;lis miliacea
(L.) Vahal and Eclipta alba (L.) Hassk. However,
Ipomea aquatica Forsk., Sirpus erectus L.,
Nymphea nouchale Burn and Oryza sativa L.
(volunteer/weedy red rice) were also observed
during post-flooding. Infestation ofweeds was more
severe from seedling emergence to prior of water
stagnation.

Effect on Weeds

Herbicidal and manual weed control
treatments resulted in significant reduction in total
weed density and dry matter production of weeds
as cornpared to weedy check. Higher weed
populations were recorded when herbicides were
applied alone (i. e. butachlor, thiobencarb and
anilofos) as compared to their combined application
with 2, 4-0. Weed biomass (g m') also recorded the
similar trend. Significantly lower population of E.
colonu111, 0. sativa and C. rotundus was observed
in combined herbicidal application with one hand
weeding as compared to their alone application.
Similar response was noticed against population of
E. colonum and O. sativa when butachlor,
thiobencarb and anilofos were used alone or in
combination with 2, 4-0. Lower population of C.
rotundus was observed in combined herbicidal
application with 2, 4-0 alongwith hand weeding
(Table I). Reduction in total population and dry
weight of weeds due to pre-emergence application
ofbutachlor+2,4-0 (1.5+0.5 kg ha"), thiobencarb+2,
4-0 (1.5+.05 kg ha") and anilofos+2, 4-0 (0.4+0.5 kg
ha") a]ongwith one hand weeding (HW) at 25 days
after sowing (OAS) was comparable to hand
weeding twice. Different herbicidal combinations
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without subsequent hand weeding once had
significantly higher weed dry weight than
integrating respective herbicidal combinations with
hand weeding once at 25 OAS. The significant effect
ofherbicides in combination with hand weeding can
be ascribed to the broad spectrum weed control as
the herbicides have c~ntrolled specific weed and
the subsequent hand weeding may have removed
sedges and broad-leaved weeds which were not
controlled by herbicides. Hand weeding twice (25
and 50 OAS) also maintained a weed-free
environment during initial crop growth which
provided competition free environments for natural
and applied resources, thereby helping in faster crop
growth and smothering of weeds at later stages.
To~h and Jena (1984), Malik and Singh (1996), Singh
(1997) and Singh and Rath (2000) observed similar
results.

Effect on Crop

Application of herbicides under test did
not show any phytotoxic symptom on rice plant. All
the herbicidal treatments either applied alone or in
combination with herbicide or with hand weeding
once significantly increased crop growth, yield
attributes and yield of RLR as compared to weedy
check during all the three years of investigation.
This is due to the fact that application ofherbicides
or manual weeding reduced the weed competition
which enabled the RLR plants for better utilization
of nutrients and other growth factors which
ultimately resulted in higher plant height, effective
tillers m'l, grains panicle'l, panicle length, test weight
and harvest index, and thereby grain yield (Table 2).
However, integration ofbutachlor+2, 4-0 (1.5+0.5
kg ha'I), thiobencarb+2, 4-0 (1.5+0.5 kg ha· l ) and
anilofos+2, 4-0 (0.4+0.5 kg ha· l

) with one hand
weeding proved to be more effective in increasing
yield attributes and grain yield than application of
herbicides either alone or in combination. Results
also showed that combination of herbicides with
one hand weeding was on par with two manual
weedings in all these respects. This may be
attributed to least competition as a result ofeffective
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suppression of sedges and dicot weeds thereby
enabling plant to exhibit full potentia) in a competition
free environment as evident by higher WeE in the
said treatments.

Further, the significantly higher grain yield
due to hand weeding twice and herbicides
(butachlor, thiobencarb and anilofos combined with
2, 4-0) alongwith one hand weeding could be
attributed to the better yield attributes due to effective
weed control (Table I). The yield losses in these
treatments were also lowest (10.1 to 13.9%). Weedy
check treatment recorded significantly lower grain
yield than other treatments and marked a mean yield
loss of 53.8%. The data also showed that weeds
remained uncontrolled under different weed control
treatments during pre-flooding stage offering yield
'reduction to the tune of I0.1 to 28.8%. The variation
in grain yield under different treatments was the
result of variation in weed intensity and weed
biomass (Table 1) and the treatments which had more
weed growth had low yield. These observations are
in agreement with the findings ofBRRI (1980), De
Datta (\986), Pandey et al. (1997) and Singh and
Singh (200 I ).

The studies revealed that pre-emergence
applications ofeither butachlor+2, 4-0 (1.5+0.5 kg
ha· l

) or thiobencarb+2, 4-0 (1.5+0.5 kg ha· l
) or

anilofos+2, 4-0 (0.4+0.5 kg ha- I ) followed by one
hand weeding at 25 OAS were effective ways to
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minimise weed competition and enhance grain yield
ofdirect dry seeded rainfed lowland rice.
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