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SUMMARY

The judicious use of herbicides is crucial for safeguarding biodiversity and enhancing ecosystem
services. Herbicides play a significant role in modern agriculture by effectively controlling weeds, thus boosting
crop yields and ensuring food security. However, their indiscriminate use poses serious risks to biodiversity,
including non-target plant species, soil microorganisms, and beneficial insects. This article explores the delicate
balance between utilizing herbicides to achieve agricultural efficiency and protecting ecological health. It
emphasizes the importance of integrated weed management practices, combining cultural, mechanical,
biological, and chemical methods to minimize herbicide dependency and mitigate adverse environmental
impacts. Adopting precision agriculture techniques allows for targeted herbicide application, reducing the
quantity used and preventing herbicide drift, which can harm surrounding vegetation and wildlife. Additionally,
the article highlights the role of cover crops and crop rotations in naturally suppressing weeds, thereby
decreasing the need for chemical interventions. Promoting ecosystem services such as pollination, soil fertility,
and water regulation, the judicious use of herbicides fosters a more resilient agricultural landscape. By
preserving habitats and maintaining biodiversity, farmers can benefit from a range of ecosystem services that
support sustainable farming practices. This article calls for stringent regulations, ongoing research, and farmer
education to ensure that herbicides are used responsibly and sustainably. The ultimate goal is to harmonize
agricultural productivity with ecological preservation, safeguarding both food security and environmental health
for future generations.

INTRODUCTION
Herbicides are substances or mixtures intended for controlling, preventing, and destroying plants,
especially weeds. Today herbicides are extensively used all over the world to save crops in the field. If herbicides
were not used in agriculture the crop loss in the world would have been around 40%. The ease with which these
substances can be used, their initial low cost, and the lack of knowledge on the part of growers have led to an
overuse of herbicides, with dangerous consequences. Evidence suggests that not only are chemical herbicides used
in increasing quantities but they are sometimes used and handled irresponsibly. This has led problems to the
environment, humans and other forms of life. Most of the acute poisoning cases result due to the use of herbicides
at higher concentrations than required, the poor quality of the spray equipments and their poor maintenance.
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Types of Misuse

1. Unintentional Misuse: It results from poor knowledge of correct use of herbicides or equipment. The
unintentional misuse could have impacts on health, environment, and food products. It can be prevented through
effective training, certification and supervision.

2. Unintentional Release: It occurs when large quantities of herbicides are spilled or suddenly released. One must
report to authorities immediately in such cases. It can be prevented through effective training, certification and
supervision.

3. Intentional Misuse: It occurs when herbicides are used in acts of revenge, terrorism, etc.

Judicious herbicide use:

The judicious use of herbicides refers to the careful and thoughtful application of chemical substances in
agriculture. It involves using herbicides in a manner that effectively controls weeds while minimizing negative
impacts on the environment, human health and non-target organisms. By employing appropriate dosage, targeted
timing and selective herbicides, farmers can strike a balance between crop protection and environmental
sustainability.

Objectives of judicious use of herbicides are essential for sustainable agriculture and environmental protection.
Let’s explore them:

Weed Control and Crop Health:

Effective Weed Suppression: Herbicides selectively control weeds, minimizing their competition with crops for
resources like water, nutrients, and sunlight.

Enhanced Crop Productivity: By reducing weed pressure, herbicides help crops achieve their full potential.
Environmental Stewardship:

Minimized Environmental Impact: Judicious herbicide use prevents contamination of soil, water bodies, and the
environment.

Preservation of Non-Target Organisms: Proper application avoids harm to beneficial insects, wildlife, and
natural enemies of pests.

Fig. Herbicides in modern sustainable agriculture: environmental fate, ecological implications, and human health
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Resistance Management:

Avoiding Resistance: Responsible herbicide use slows down the development of herbicide-resistant weed
populations.

Rotating Herbicides: Alternating herbicide modes of action prevents resistance buildup.

Economic Efficiency:

Cost-Effective Weed Management: Using herbicides judiciously reduces production costs by minimizing weed-
related losses.

Balancing Costs: Proper application prevents unnecessary expenses while achieving weed control.

Human Health and Safety:
Protecting Farmers and Workers: Safe herbicide practices safeguard human health during application.
Minimizing Residues: Proper dosages prevent excessive herbicide residues in crops.

Integrated Pest Management (IPM):

Holistic Approach: Herbicides are part of a comprehensive IPM strategy that combines various pest control
methods.

Synergy with Other Practices: Integrating herbicides with cultural, biological, and physical control measures
optimizes results.

Need for safe and judicious use of herbicides:

Herbicides are toxicants, capable of affecting all taxonomic groups of biota, including non-target
organisms. So, it is important to ensure the use of right herbicide at right time and in the right doses. The
underdose of herbicides may give poor results along with increasing the immunity of the weeds whereas their
overdose may cause harmful effects to the environment and other forms of life. Therefore, the herbicide's use
should be optimized to reduce environmental contamination while maximizing its effectiveness against the target
weeds.

Consequences of indiscriminate herbicides use

The problems from applying chemical herbicides arise not so much from herbicide use but from the
herbicide misuse which includes over application of the herbicide, repeated application of the same herbicide and
poor application technology.

How to make safe use of herbicides?

One can make safe use of herbicides by:

» Minimizing exposure

v" Avoid frequent applications of the herbicides. Never exceed the application rate indicated in the instructions.

v' When applying herbicides, follow all precautions listed on the label, such as wearing the protective clothing to
protect from exposure even when applying the safest pesticides.

v Minimally, protective wear should include rubber gloves, eye protection, a long-sleeved shirt, long pants, and
closed shoes.

v Never dump leftover herbicides in the garbage, on the lawn, or down the drain, where it could contaminate the
soil or drinking water.

» Minimizing Spray Drift —
Avoid spraying when there is strong wind.
v" Use nozzles that do not produce small droplets.
v' Use large orifice nozzles at relatively low pressure.
v" Adjust boom height as low as practical.
v Do not spray at high travel speeds.
v" Spray when soil is coolest and relative humidity is highest.
v" Use non-volatile herbicides.
v" Use drift control additives when permitted by the herbicide label.
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Judicious use of herbicidess can be made by considering the following:
v Waiting periods of chemicals,

v" Economic threshold levels,

v Compatibility of chemicals with natural enemies,

v" Nature of chemicals,

v" The recommended doses,

v Time of application, and

v" Application technology etc.

Different measures for judicious herbicide use are:

1. Choosing the right herbicide

herbicide selection depends on properties of the compound, biological activity on the target weed and the effects
on the non-target organisms.

2. Application of herbicides in time

Most appropriate time to control the weeds depends upon economic thresholds or the time when the most
vulnerable stage of weeds life is apparent. The application should be timed to reduce the frequencies and dosage of
herbicide application, to save the natural enemies and pollinators.

3. Application of correct herbicide doses

The herbicides should be use in the recommended doses to:

v Avoid excessive residues on crops for feed and food.

v" Achieve optimum weed control with minimum danger to desirable organisms.
v Avoid chemical damage to the crops.

v" Obtain the most economical control of weeds.

4. Application technique

Selection of method of application should be in such a way to use minimum dose while controlling the weeds
below the Economic Threshold Level (ETL). The herbicides can be used without any detrimental effect on weeds
by selective placement or spot application. Proper application technique improves the targeting for rationale
herbicide use.

5. herbicide application equipment

The correct usage of equipment and its proper maintenance affects the ability to place herbicides on target more
economically and effectively. The choice of the equipment depends on its specific use and the need of a particular
pest control measure.

6. Use of specific formulations

Encapsulated and slowly release herbicides prevents the leaching as well as the volatilization of the herbicide
molecules while spraying. Use of micro capsulation and controlled release formulations which may allow less
frequent or lower rates of application in the field.

CONCLUSIONS

Herbicides are important input in agriculture and we will have to depend upon these to meet the food
challenge. Herbicides like drugs are beneficial to man when properly used but if misused they may be extremely
dangerous. A world-wide problem of herbicides misuse has arisen mainly because of insufficient information and
training of the farmers. As long as the herbicides will be used indiscriminately problems like weed resurgence,
herbicide residues, secondary weed outbreaks, health hazards to humans and other environmental effects will be
there. Therefore, it is critical to use the herbicides safely and judiciously i.e. using recommended herbicides, at
recommended times and in recommended doses, while taking care of all the safety precautions. The manufacturers
and distributors of herbicides and the users all carry a responsibility for the safe handling and the use of herbicides.
There is a need for inception of IWM program, creating awareness among the farmers about the judicious use and
banning of the ecologically disruptive herbicides. This will lead to effective and economic weed control over the
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long term, less usage/ load on various crops, less residues in the environment and in food and reduction in the
associated risks
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