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ABSTRACT

Weeds are one of the most serious biotic constraints to rice production. In India, where rice
serves as staple crop, weed can cause yield losses anywhere from half to nearly four-fifths
through competition for nutrients, water, and light. Integrated Weed Management (IWM)
offers a way around this problem by combining several approaches at once: prevention,
cultural methods, mechanical tools, careful chemical application, and biological controls, all
working together to keep weed populations under the threshold where they'd cause real
economic damage. This layered approach also cuts down on how much farmers need to rely
on herbicides, labour, and inputs that strain both budgets and the environment, while
slowing the pace at which weeds develop resistance. For smallholder farmers working
lowland rice systems, this framework offers a realistic, low-input route toward better and
more consistent vyields. This article highlights and recommends adaptive, site-specific
combinations to combat evolving weed challenges in modern rice agriculture.

INTRODUCTION:

ropical agriculture tends to overlook
weeds as a threat, yet they actually do
more damage to yields than insect
pests or plant diseases combined. Despite
ranking among the world's top rice producers,
India loses close to 45% of its total
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agricultural output to weeds alone. Whether
it's rice or other crops, weeds go head-to-head
with the plants farmers are trying to grow,
pulling away sunlight, water, nutrients, and
physical space, and that competition drags
down both how much a farmer harvests and

57|Page


http://www.vigyanvarta.in/

Vigyan Varta an International E-Magazine for Science Enthusiasts

E-ISSN: 2582-9467
Popular Article
Ahmed et al. (2026)

'u'a:_

< j 9:.‘

igyan Yarta

WWW.vVigyanvarta.in Vol. 7, Issue 9

the quality of the grain itself. Just how much
yield gets lost comes down to a mix of
factors: which weed species are present, how
dense they are, how long the crop and weeds
compete before anyone intervenes, and what
management steps get taken along the way.
That's why controlling weeds early and
effectively matters so much for getting the
most out of a crop. And because no single
method can handle every weed species on its
own, keeping weeds under control over the
long run means turning to Integrated Weed
Management (IWM), which brings multiple
tactics together rather than relying on just one.

What is Integrated Weed Management?

Integrated Weed Management (IWM) brings
together every weed control method that
makes  economic  sense,  poses  NO
environmental risk, and clears toxicological
safety standards, all aimed at holding weed
populations below the point where they start
costing farmers money (Das, 2011; Chauhan
& Opeiia, 2012). This strategy emphasizes the
judicious use of control measures while giving

priority to natural limiting factors that help

suppress weed growth. IWM combines
cultural, mechanical, chemical, and biological
approaches (figure 1), based on an

understanding of weed biology and ecology, to
control weeds efficiently while maintaining
environmental sustainability.

In rice fields, which are often maintained
under flooded conditions, weeds such as
barnyard grass, watergrass, and various sedge
species (e.g. Cyperus rotundus) are major
problems. These weeds are highly adaptable,
and many have developed resistance to
commonly used herbicides, making reliance on
a single control method risky. IWM addresses
this challenge by applying multiple layers of
control. It is guided by four key principles:

1. Early identification of weed species
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2. Keep the crop free from weeds during
critical crop-weed competition period i.e.
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30-40 days after sowing (DAS) for direct-
seeded rice and 20-40 days after
transplanting (DAT) for transplanted rice
(Rao et al., 2007; Chauhan & Opeiia,
2012).

3. Using a combination of different control
methods, and regular field monitoring to

modify management practices when
needed.
Key components of Integrated Weed
Management

IWM is more of a concept, rather than
choosing one strategy it combines several
complementary approaches:

1. Cultural Practices

Cultural methods involve altering how rice is
planted or managed to outcome weeds
naturally. These include:

e Better seedbed preparation and timely
sowing

e Optimized crop spacing and seed rate,
which helps rice plants establish faster and
shade out weeds

e Choosing weed-competitive rice varieties
with vigorous growth
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e Fertilizer placement is another good Benefits of Integrated Weed Management

strategy: bury nutrients deep so rice gets
them first, starving surface weeds

2. Mechanical Methods

Mechanical methods mean physical removal
or disturbing weeds. In transplanted rice, tools
like the conoweeder is used at 25-30 days after
planting. Hand weeding can also be done,
though it is labour-intensive. For dry-seeded
rice, tillage before planting buries weed seeds
deep or kills seedlings by drying out the soil.
In places like India, where small farm
dominates, combining this with
manuring” gives extra benefit.

“brown

3. Chemical Controls

Herbicides remain an important method,
especially where labour costs are high or hand
weeding is difficult. In IWM, herbicides are
judiciously used- selecting the right product,
dose, and timing to avoid resistance and
impact.  Pre-

emergence sprays hit weeds before they

minimize  environmental
sprout, followed by post emergence herbicide
options for later threats, combined with hand
weeding. Rotate chemicals to avoid resistance-
mix modes of action, like group 2 with group 7
herbicides. In dry-seeded systems, studies
show combining herbicides with mechanical
weeding boosts control and sustainability (Rao
et al., 2007; Chauhan & Opefia, 2012).

4. Biological and Preventive control

While less common in rice, biological tactics
use ecological task force- like insects or fungi
that target specific weeds. Releasing young
ducklings (typically 1-3 weeks old) at 7-15
days after transplanting can control weeds as
young ducklings forage actively without
damaging young rice due to silica in rice
leaves. And preventive measures include clean
equipment, quarantine, farm hygiene (well-
rotten FYM, compost & cow dung) to avoid
spreading seeds.
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o [IWM keeps weeds under control effectively
and sustainably by pulling together cultural,
chemical

mechanical, biological, and

methods.

e [t ensures longer and continuous weed
suppression compared to a single control
method.

e It stops weeds from producing seed and
keeps the soil's weed seed bank from
building up.

o It risk of herbicide
resistance, weed flora shift, and dominance

minimizes the

of perennial weeds

e [t is economically beneficial, providing
higher net returns in the long run.

(Chauhan & Opena, 2012).
Challenges and the Way Forward

While IWM is effective, it also requires field-
specific planning according to weed species,
climate conditions, and available resources.
Farmers and advisers must understand when
and how to integrate each method effectively.
Moreover, ongoing research aims to refine
herbicide options, machine tools, and crop
varieties that offer better weed competitiveness

in future rice systems.
CONCLUSION

Integrated weed management is just a trend —
it’s a greener future for rice, helping rice
farmers harvest more with less hassle. By
tools, and

blending smarts from nature,

science, it’s a sustainable path forward-
especially for small and marginal farmers of

India.
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