Available online at

ISSN (E): 2583 - 1933

http://currentagriculturetrends.vitalbiotech.org/

Current

i
&

4
~,
N

N \

N \-4

b v
N >

cre
LK

r e

¢ b

Trends:

e-Newsletter

7 | Agriculture

Curr. Agri.Tren.:e- Newsletter, (2025) 4(4), 27-30

Article ID: 384

Weed Management in Organic and Natural

Shivam Pathak®, Abhishek
Ranjan®*, Anupam
Kumari®, Apurva Anand’

L2ph D, Research Scholar,
Department of Agronomy,
P.G.C.A. Dr. Rajendra Prasad
Central Agricultural University,
Pusa, Bihar-848125
*Field Marketing Manager, IPL
Biologicals Limited
“p.G. Research Scholar,
Department Of Agronomy,
Shuats, Prayagraj

Open Access

Article History
Received: 20.04.2025
Revised: 25.04.2025
Accepted: 30.04.2025

This article is published under the
terms of the Creative Commons
Attribution License 4.0.

Farming Systems

INTRODUCTION

Weeds are the most persistent agronomic problems that
compete with the crops for space, light, water, and nutrients.
Chemical herbicides in conventional farming serve as the chief
instruments of weed management. Nevertheless, synthetic
herbicides are excluded from use in organic and natural
farming systems. This requires integrated and sustainable
weed management consistent with ecological concepts.
Successful weed management in these systems is attained by
an integrated approach that involves preventive, cultural,
mechanical, biological, and ecological measures. This article
discusses the principles, methods, and innovations of weed
management adapted to organic and natural farming.

2. Principles of Weed Management in Organic and Natural

Farming

Organic and natural farming systems operate on the following

principles applicable to weed control:

» Ecological Balance: Encouraging biodiversity and soil
health to biologically suppress weeds.

» Preventive Practices: Prioritizing the prevention of weed
problems instead of responding to them.

» Mechanical and Cultural Control: Practicing physical and
agronomic control.

> Biological Control: Utilizing natural enemies and
competitive crops.

» Sustainability: Achieving long-term productivity without
compromising the environment.

3. Preventive Weed Management Strategies
Preventive measures are the first line of defense in organic
farming and natural farming systems. These are:
3.1 Clean and Quality Inputs
« Employing weed-free seeds and organic manure prevents
any introduction of new weed seeds.
«+ Proper composting of crop residues and farmyard manure
kills weed seeds during the process of decomposition.
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Source: Krishi Jagran

3.2 Mulching

+« Organic mulches such as straw, dry
leaves, or green biomass inhibit light
penetration and prevent  weed
germination.

+» Biodegradable or plastic mulches are
also applied to cover the soil and
suppress weed emergence in high-value
crops.
3.3 Crop Rotation
« Breaking weed life cycles by
diversifying crops with different growth
habits.

+« Rotations involving smother crops such
as buckwheat, cowpea, or sunhemp assist
in weed population reduction.

3.4 Cover Cropping
« Sowing cover crops during fallows
shades the ground and inhibits weeds.

%+ Legume cover crops also increase soil
fertility.

Source:Grow Journey

3.5 High Planting Densities and Close Spacing
Canopies of dense crops cover the ground and
reduce weed growth.

4. Physical and Mechanical Weed Control
Physical and mechanical weed control practices
are core to organic agriculture because of their
rapid action and environmental friendliness.
Hand weeding with help from tools such as
khurpi, hand hoes, and wheel hoes is still
prevalent on smallholder farms for its accuracy.
Animal-drawn or tractor-drawn mechanical
tillage with tools such as weeders and cultivators
is efficient when the weeds are young. Thermal
weeding methods, such as flame weeding and
application of hot water/steam, are particularly
utilized in vegetable and horticultural crops.
Solarization of the soil, wherein moist soil is
covered with clear plastic during the hot summer
months, efficiently destroys weed seeds and soil-
borne diseases, and especially annuals and
shallow-rooted perennials.
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5. Cultural and Ecological Methods

Cultural methods entail altering cultivation
activities to smother weed establishment
naturally.

5.1 Planting and Transplanting Dates

% Modifying planting schedules aids in
enabling crops to grow before weeds.

«» Acknowledged examples include the
smothering of late-growing weeds through
early transplanting of rice.

5.2 Intercropping and Relay Cropping
Berthing two or more crops in one spot
maximizes canopy cover and usage efficiency,
suppressing weed establishment.
5.3 Weed-Suppressive Crop Types
Topping crops with weed-suppressing or early
maturing types diminishes competition with
weeds.
5.4 Organic Herbicide Alternatives
Natural compounds such as vinegar (acetic acid),
clove oil, or citronella oil are being investigated
as organic herbicides, though their utility might
be restricted.
6. Biological Weed Management
Biological weed management provides an
environment-friendly ~ solution  for  organic
farming based on the suppression of weeds using
natural processes. Allelopathy is concerned with
plants such as rye, sorghum, and mustard
releasing allelochemicals that suppress the
growth of weeds when planted as cover crops or
green manures. Bioherbicides based on fungi
(Alternaria, Fusarium) and bacteria
(Pseudomonas) kill weeds selectively and are
under research for large-scale use. Also, grazing
livestock such as goats and sheep can help
maintain weeds in fallows and orchards, turning
unwanted biomass into beneficial products.
Rotational grazing is important in avoiding
damage to crops, while manure helps in
enhanced soil fertility and health.management of
animals so that they will not damage crops.
7. Weed Control in Individual Organic Crops
Weed management strategies in organic farming
must be tailored to specific crop types due to
varying growth habits, soil requirements, and
competition thresholds. Below is an overview of
weed control practices suited to key organic crop
categories:

7.1 Organic Cereals (Wheat, Rice, Maize)

> Early sowing helps crops get a head start
over weeds.

» Close row spacing reduces light availability
for weed emergence.

> Early mechanical weeding ensures that
young weeds are uprooted before they
become established.

> Mulching with crop residues after
germination retains soil moisture and creates
a physical barrier that suppresses weed
growth.,

7.2 Organic Vegetables

» Plastic mulching is widely used to block
sunlight and prevent weed germination.

> Hand weeding remains an effective and
eco-friendly option for maintaining clean
rows.

> Drip irrigation helps conserve water and
prevents weed growth between rows by
providing targeted moisture.

> Intercropping with marigolds or legumes
not only suppresses weeds but also attracts
beneficial insects and improves soil fertility.

7.3 Organic Orchards

» Living mulches, such as white clover,
provide ground cover that competes with
weeds and improves biodiversity.

» Cover crops like legumes enhance soil
fertility and suppress weeds between
orchard rows.

> Mechanical mowing manages weed height
and prevents seed dispersal.

» Tree basin mulching maintains soil
temperature, improves moisture retention,
and suppresses weeds directly around tree
trunks, enhancing overall orchard health.

8. Limitations in Organic Weed Management

Though it is sustainable, weed management in

organic systems has the following limitations:

» Labor Intensity: Hand weeding is labor-
intensive and involves high labor inputs.

» Cost of Mulches: Organic mulching
materials can be costly or unavailable.

» Lack of Effective Bioherbicides: Most
biological control agents are still in the
developmental stage and not  yet
commercially available.

» Weed Seed Bank: Without chemical
herbicides, weed seed banks could take
years to deplete.

9. New Developments and Trends in Research

Recent advancements in technology are

transforming weed management in organic and

natural farming. Al-powered weed-detecting
robots and drones are being developed to identify
and remove weeds with precision, reducing labor
and minimizing crop disturbance.
Nanotechnology is emerging as a sustainable
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alternative, with researchers experimenting on
nanoformulations of natural oils and plant
extracts as eco-friendly herbicides. These offer
targeted action with minimal environmental
impact. Additionally, ecological modeling using
temperature, rainfall, and soil data helps predict
weed emergence patterns, enabling timely and
effective weed control interventions to enhance
overall farm productivity and sustainability.

CONCLUSION
Organic and natural farming systems call for an
ecologically  grounded, integrated  weed

management approach. Instead of depending on
synthetic chemicals, these systems use a mix of
cultural, mechanical, biological, and preventive
tactics to control weeds in a sustainable manner.
Though issues such as labor intensity and
restricted bioherbicides still exist, technological
advancements and ecological research are
opening the door to more intelligent and efficient
solutions. In the end, weed management in
organic agriculture is not so much about getting
rid of unwanted vegetation—it's about cultivating
a balanced, biodiverse, and resilient farming
ecosystem.
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