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Introduction

Since the beginning of agriculture by primitive man, the management of
so-called weeds has been a perpetual concern. This concern drove
humans to discover diverse means to address it, from employing
rudimentary implements to using dangerous, deadly chemicals called
‘Herbicides’. Western nations began using herbicides to control weeds
at the end of the 19th century, primarily as a result of knowledge gained
from chemical warfare and finding a meaningful usage of the chemical
production capacity. From then on, millions and millions of tons of
herbicides are applied worldwide every year in steadily increasing
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numbers and are now the most-produced agrochemicals across the
globe. In India, the onset of synthetic herbicides goes back to the 1950s
when 2,4 D invaded Indian agriculture. Later, the rise in their demand
prepared the way for their massive manufacturing on an annual basis in
the country. By their very toxic nature, herbicides produce catastrophic
impacts on both animal health and the environment and are responsible
for inestimable cases of acute poisoning, with or without fatalities each
year. In India, every day, many farmers, farm workers, women and
children are unwittingly becoming targets of herbicide exposure.
Herbicide usage is totally an unsustainable approach to control weeds.
Concerned over the harmful consequences of herbicide exposure,
scientists, activists and environmentalists are seeking alternate
sustainable solutions to ban the use of herbicides to benefit both animal
health and the environment.

What are herbicides?

The term “Herbicides” also called Plant -killers, weed killers or
weedicides are generally attributed to the man-made poisonous
agrochemicals used to destroy unwanted plants in an area. These are
harmful chemicals, which not only kill unwanted plants but also stay in
the environment, harming life in general. One cannot believe the
various uses of herbicides are being deployed. Apart from their
extensive use in agricultural lands, they are used in landscapes,
roadsides, forests, water bodies, railway tracks, and even homes. It is
astounding that they are even utilized in hospitals, Anganwadis (of
toddlers), and schools; in fact, in every nook and corner. What a
horrible situation! This wide range of applications is simply because
people are unaware of the risks they present.
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Herbicide use in India

Under the Insecticide Act of 1968 and the Insecticide Rule of 1971, all
plant protection agents, including herbicides, insecticides, fungicides,
and PGRs (Plant Growth Regulators), must be registered before being
manufactured, sold, distributed, imported, or transported in India. The
control of herbicides, however, is not covered by any special or distinct
rule. The Insecticide Act of 1968 has authorized the usage of 87
herbicides in India as of 2022. According to the PAN International HHP
List, 20 out of 87 herbicides registered for use in India are Highly
Hazardous Pesticides or HHPs. It was found that although India
produces and consumes herbicides at a lower rate than other nations,
domestic usage is substantial.
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Despite their toxicity and risks, India has recently seen growth in the
manufacture, import, and use of herbicides. According to the statistical
data provided by the Directorate of Plant Protection, Quarantine and
Storage under the Ministry of Agriculture, Government of India, the
production of herbicides had increased in 2022 (59,713 MT) from the
previous year (48,630 MT), which in turn surpassed the preceding
years, with highest production marked for 2,4 D. The data are
inadequate, as the usage levels of many herbicides are not disclosed at
all. The import and export data also does not provide adequate
information on specific herbicides, as many are masked under the label
"other herbicides." Most HHPs are likely to be part of this rising
quantity of “other herbicides”. Visible data shows that 2,4 D is the
highest exported and imported herbicide.
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For the past six years, the consumption of herbicides has grown
continuously without faltering. As per the data mentioned above, during
2017-18, the consumption of herbicides was 3,139 MT. By 2021-22, the
consumption level of these herbicides increased to 4079.48 MT. The
highest consumption between 2019 and 2022 is reported for 2,4-D
(amine, ethyl and sodium salts), which supports the inference that 2.4,
D is the highest-produced herbicide in India. From the statistics, it is
evident that the consumption of highly hazardous herbicides (HHHs), in
India has also increased in the past year. Among the indigenously
produced HHHs, 2.4 D holds the topmost position followed by
glyphosate and butachlor in 2021-22. High 2,4 D and glyphosate
consumption in India is alarming because they are considered group 2A
(probable human carcinogen) and 2B (possible human carcinogen)
carcinogens by IARC.

A large number of highly hazardous herbicides are registered and
authorized for usage in India. The registration and authorisation of
HHPs do not give enough information, obscuring the hazardous risks
posed by them, and causing misunderstanding among farming
communities. There is little doubt about the devastating effects of such
usage on public health. Although these are HHPs and are prohibited in
many other countries, manufacturing companies are producing them at
a competitive price for both domestic use and export. Even the state-
approved practice package irresponsibly suggests using herbicides on
crops, going against the national-approved usage.

30 Herbicides registered in India are banned in other countries
* due to high toxicity and adverse effects”.
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Herbicide misuse is demonstrated by the frequency of both intentional
and inadvertent poisoning incidents in India. The increase in India's
production, import, and consumption statistics of herbicides,
particularly HHPs, demonstrates the regulatory authority’s and the
manufacturing industry's disregard for the environment and public
health. Additionally, the figures on the use of herbicides in India that are
published by government sources are insufficient and lacking.

Also, before herbicides are licensed for usage, the Insecticide Act of
1968 mandates a review to guarantee their safety and effectiveness.
However, a few herbicides currently approved for use in India were
registered before the Insecticides Act 1968 and Insecticides Rules 1971
as "Deemed to be Registered Pesticides".! Many of them have escaped

mandatory review and risk assessment processes, which include
efficacy, biosafety, etc.

! Dileep Kumar A. D & Athira P. S. 2022. Deemed to be registered Pesticides in India.
Pesticide Action Network India. Pesticide Action Network India. https://pan-india.org/wp-
content/uploads/2022/09/Deemed-to-be-Registered-Pesticides report PAN-India-Web.pdf
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Nine herbicides are in the list of DRPs out of the 87 herbicides that are
registered in India. They consist of triallate, 2,4-D, atrazine, butachlor,
diuron, methyl bromide, MCPA, paraquat dichloride, and butachlor.

India's regulation of herbicides is inadequate, opaque and largely zero.
Herbicide use is nevertheless being encouraged in India despite the rise
in cases of herbicide poisoning, damage to life forms, and destruction of
biodiversity. Due to their widespread availability, and improper storage
practices in households, herbicides add to the ongoing agrochemical
poisoning problem that affects public health. There have been numerous
instances of both intentional and unintentional poisoning recorded
across the country due to herbicides. It is shocking how common these
episodes are treated or responded to. Prolonged use of herbicides has
undoubtedly been endangering many lives. India urgently needs a strict
regulation system for herbicides because they are deliberately used.

How toxic are herbicides?

Herbicides were once believed to be harmless, effective compounds
with no adverse effects due to many fallacies. In addition to disrupting
ecosystem processes, many herbicides have ecotoxicological impacts on
aquatic and terrestrial creatures. They diminish the diversity of our
abundant microbial life and harm the quality of our rich faunal and
floral resources. It has been discovered that herbicides are also
dangerous for animals, including humans. Humans exposed to them
over an extended period experience acute and chronic impacts. In
conclusion, many herbicides have a high hazardous profile. The toxic
effects of a commercially available herbicide include those that arise
from its active ingredients as well as co-formulants.
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Many herbicides linger in
their active state in sprayed
areas for a longer time,
making them a potent source
of danger, much beyond the
period of usage. Herbicide
residues in the soil can travel
through  precipitation  to
contaminate surrounding

water sources, increasing the
dangers to aquatic life and those who depend on the water for their daily
needs. Based on their toxicity, several herbicides meet the criteria for
Hazardous Herbicides Pesticides (HHPs).

“HHPs are acknowledged to present particularly high levels of acute or
chronic hazards to health or the environment, according to internationally
accepted classification systems such as WHO or Global Harmonized System

(GHS) or their listing in relevant binding international agreements or
conventions. In addition, herbicides that appear to cause severe or
irreversible harm to health or the environment, under conditions of use in a
country, may be considered to be and treated as highly hazardous”

- (FAO/WHO)
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As mentioned earlier, according to the PAN International HHP List, 20
out of 87 herbicides registered for use in India are Highly Hazardous
Pesticides or HHPs.

Herbicides-HHP- PAN International HHP list

Herbicides (HHP)
1 Butachlor 11  Methabenzthiazuron
2 Diclofop-methyl 12 Metribuzin
3  Chlorpropham 13  Oxadiazon
4 Diuron 14  Oxyfluorfen
5 Flumioxazin 15 Paraquat dichloride
6 Fluthiacet methyl 16 Pendimethalin
7 Fluazifop p butyl 17  Quizalofop P-tefuryl
8 Glufosinate Ammonium 18  Triallate
9 Glyphosate 19  Trifluralin
10 Haloxyfop-methyl 20 2 .4-Dichlorophenoxy acetic acid

(Source: PAN International list of Highly hazardous herbicides)

How are these herbicides entering our
bodies?

Regular exposure to the hazards posed by these chemicals occurs for
those using herbicides, particularly farmers and farm workers. In
uncomfortable hot, humid, and damp weather, farmers/workers
frequently decide to disregard protective clothing or PPE (Personal
Protective Equipment) with the entire body exposed to this chemical.
There are numerous routes for the active ingredients and co-formulants
to enter human bodies. This is a concern for not only the people
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applying them but also for passers-by and adjacent inhabitants. Further,
these can enter human bodies through the food, the water and the air.
Herbicides can enter through the skin as well- absorbed by it.

WAYS HERBICIDES ENTER INTO OUR BODY

SICAEN |

Ingestion Inhalation Skin contact

Oral exposure to herbicides can happen under different conditions,
including eating food right after herbicide application, without
practising good hygiene after the application of herbicides, storing
herbicide containers in the kitchen or close to consumables, drinking or
eating in the middle of an application, eating harvested products that
have herbicide residues on them, and using mouth to clear the nozzles
of containers/sprayers. When these compounds are consumed, they can
produce several terrifying symptoms like mouth burn, stomach
discomfort, vomiting, diarrhoea, and loss of consciousness, and in
extreme situations, they can even result in fatality.

When an individual (human/animal) is exposed to air contaminated
with herbicides, inhalational exposure can also occur. This inhalational
exposure frequently happens when a farmer applies herbicides with
volatile components without wearing the proper respirators, as
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prescribed by the law. Aerosols produced by spraying equipment can
easily enter our respiratory system by breathing. Herbicide containers
kept indoors, particularly those containing highly volatile chemicals,
can contaminate the air. Herbicide drift, in which the herbicide particles
travel away from the application site through the air, causes bystanders
and residents close to herbicide-treated fields vulnerable to exposure.
Herbicides, when inhaled can cause a variety of spontaneous symptoms,
including breathing problems, headaches, nose bleeds, nausea,
shortness of breath, irregular heartbeats, and mild to severe respiratory
tract irritations.

Herbicides can also irritate or cause mild to severe allergic reactions
and skin burns when absorbed through the exposed skin. To prevent
them from coming into contact with skin while applying them, PPE
must be worn. This has to be chemical and water-resistant. Sprayers run
a significant risk if they don't wear them during the entire herbicide
usage process, from preparation to disposal. Using casual clothing on
farms is ineffective since doing so can cause the clothing to become
moist with herbicide droplets, causing exposure. Therefore, the
complete body should be protected by waterproof and chemical-
resistant PPE to prevent the herbicide from leaking onto our skin.

Herbicides can cause several health risks...

“Low dose Kkills you slowly
High dose Kkills you swiftly”

A wide range of health issues arise from different hazardous herbicides.
The skin, eyes, respiratory system, central nervous system, endocrine
system, and even reproductive system can all be adversely affected by
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hazardous herbicides, after entering human bodies through a variety of
different pathways. There are even herbicides that are potent
carcinogens, hormone disruptors as well as reproductive toxicants.

Herbicides and brain health

Some herbicides are known neurotoxins, or compounds that can affect
how normally our nervous system functions. Organophosphates are the
major among them. According to studies, neurotoxic herbicides may
cause nervous system disorders, including Parkinson's, Alzheimer's,
ADHD, and autism. According to information from the Herbicide
Property Database, nine herbicides in India have potential neurotoxic
effects.

Herbicides and respiratory health

The respiratory system, including the nasal passages, pharynx, trachea,
bronchi, and lungs, can become irritated or even become damaged as a
result of harmful herbicide exposure. They can cause several respiratory
problems as well as damage to the lining of our respiratory system.
Chronic obstructive pulmonary disease (COPD), chronic bronchitis,
difficulty in breathing, phlegm, chest tightness, and lung function
deficits are all symptoms of respiratory toxicity by herbicides. The
consequences could also be fatal. In India, 21 of the herbicides that are
registered are respiratory toxicants.

Herbicides and hormonal function

Endocrine disruptors are substances that can alter or modify the
production and function of hormones or the endocrine system. They
have the potential to interfere with endocrine function and lead to
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hormonal abnormalities among exposed individuals. They alter or
prevent certain endocrine glands from producing hormones. Herbicides
that function as EDCs have been linked to cancer, early puberty, and
aberrant sex organ development in animals. One of the most used
herbicides, glyphosate, is thought to have the potential to disrupt
hormones. Endocrine-disrupting herbicides may cause a variety of
effects, including the inhibition of oestrogen and androgen hormones,
effects on ovulation, delayed development, slowed growth of sex
accessory glands, undescended testis (cryptorchidism), and
hypospadias, a birth defect in which the urethra opens on the underside
of the penis rather than at the tip. Herbicides containing glyphosate and
glyphosate-based compounds can alter oestrogen receptors and
molecules in estrogenic pathways thereby causing several related health
issues in women. Five herbicides are registered in India and are
classified as endocrine disruptors.

Herbicides and cancer

Herbicide exposure has been associated with an increased chance of
acquiring cancers such as Hodgkin and non-Hodgkin lymphomas,
multiple myeloma, soft tissue sarcoma, and other cancers of the brain,
breast, lung, ovary, pancreas, kidney, testicles, and stomach. The two
extensively used herbicides 2,4-D and glyphosate, have been
categorised by the IARC (International Agency for Research on Cancer,
2015) 2A (probable human carcinogen) and 2B (possible human
carcinogen) respectively. According to the data provided in the
Herbicide Property Database, among the herbicides registered in India,
8 herbicides are considered carcinogenic.
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Glyphosate and Cancer Litigation in the US

Glyphosate has been denoted as a probable human carcinogen by the
International Agency for Research on Cancer in 2015. Later, thousands
of individual farmers and farm workers who developed cancer
following exposure to glyphosate-based Round Up sued the
manufacturer and received more than 10 million US dollars as
compensation. Thousands of lawsuits are being filed by various courts
in the United States concerning cancer development following exposure
to glyphosate, the notorious active ingredient in the popular herbicide
Roundup. There have been over 150,000 claims already made regarding
the link between exposure to Roundup and the development of chronic
lymphocytic leukaemia (CCL), non-Hodgkin’s lymphoma (NHL), and
other diseases.

Herbicides and Reproductive Health

Many herbicides are dangerous to the reproductive processes of humans
since they can have hazardous effects on sexual function; low sperm
counts, and decreased fertility in both men and women. Herbicide
exposure in women might result in ovarian dysfunction (impaired
functioning of ovaries), which can cause various linked problems such
as irregular ovulation, changes in menstrual cycles and stillbirths. In
men, these may cause testicular cancer and defects in sperm production.
According to the data provided in the Herbicide Property Database, 14
of the registered herbicides in India are considered harmful to the
reproductive system.
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Herbicide poisoning - An intolerable agony...

Very alarmingly, herbicides are claiming a significant number of
innocent lives in India, every year. A growing number of farmers, farm
workers, children, women, rural residents and local inhabitants are at
risk of frequent and direct exposure to herbicides every day. There is no
organised data collection on herbicide poisoning, for which reason,
there is a lot of uncertainty about the number of poisonings in other
States. Not many co-related symptoms are with herbicide poisoning.
Hence, the prevalence is also not known. Even more, examples exist
that are not being reported as cases of poisoning. The state of the
farming community is increasingly of national concern as the numerous
hazardous effects of these herbicides are robbing farmers and people
connected to them of their health, productivity, normal lives and
livelihoods.

There is limited opportunity for a cure for herbicide poisoning in India,
which is a terrifying reality. Many herbicides such as paraquat
dichloride do not even have antidotes. Farmers have lost their lives in a
large number of incidents in a couple of Indian states such as Odisha
and Tamil Nadu, simply because the treatment was not available.
Herbicides like paraquat are largely being used as agents for suicides.
Using herbicides improperly or accidentally ingesting food or water that
has been polluted with herbicides are also causing poisonings.
Individuals from rural areas constitute the majority of the victims.

These chemicals have come in handy for intentional suicides because it
is easy to obtain them from the market. Acute poisoning, or poisoning
caused by single or multiple exposures over a short period, has the most
immediate effect and is accompanied by dreadful symptoms like severe
burns in the mouth, throat, oesophagus, and stomach, acute respiratory
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distress, multiple organ failure; lack of coordination, convulsions,
irregular heartbeat, coughing up foamy sputum, shortness of breath,
nausea, abdominal pain, lethargy, oedema in brain and metabolic
acidosis etc.

Odisha Paraquat poisoning

Pesticide poisoning, especially self-poisoning was widely reported at
the Veer Surendra Sai Institute of Medical Sciences and Research
(VSSIMSR) located in Burla, in Sambalpur district in the State of
Odisha. Most of them are from agriculture families and incidents are
reported from neighbouring districts as well. This western part of
Odisha is largely an agrarian area where huge amounts of pesticides are
applied in the crop fields. According to reports, nearly 200 cases of
paraquat self-poisoning were reported between 2017 and 2019, with
99% mortality. The poisoning cases were either reported directly or
referred to VSSIMSR. The herbicide paraquat dichloride was reported
to have been involved in these poisonings. Because antidotes are not
known to paraquat, survival chances are low, it affects the liver, kidney
and lungs. The medical community were apprehensive of survival and
helpless to see patients suffering from this deadly poison. Interstitial
lung disease (ILD), breathlessness, cough, hepatic failure and jaundice
were the major symptoms reported among the victims. Medical
community, civil society and community organisations were
campaigning to ban paraquat in the State given the harmful potential of
this hazardous herbicide to farmers and other rural residents.
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On the number of people who have experienced acute herbicide
poisoning, there are regrettably no trustworthy national figures. It is
upsetting that despite this aspect, there hasn't been any regulation in the
use, production, transport and consumption of herbicides in India. This
regulation can have too many unanticipated effects on public health,
particularly in rural communities.

Who are the primary victims of herbicide exposure?

Primary and immediate victims are unquestionably the people using
them. In herbicide-treated fields, farmers and farm labourers face the
same dangers, with no discrimination among themselves. Residents
and passersby who are near the spraying zone are secondarily exposed.
Because of their frequent and close contact with herbicides, farmers and
other agricultural workers are at a higher risk. Herbicides are frequently
applied close to people's homes, schools, or places of employment,
putting them at risk for hazardous exposure. Herbicide residues in food,
water, and the air expose a larger portion of rural society every day.
People walking and sitting on grass sprayed with herbicides get
exposed.

Women, particularly farm labourers, are more vulnerable to exposure
because they have a higher proportion of fat and hormonally sensitive
tissues. This could increase the risk of accumulation of herbicide
residues in their tissues, disruption of endocrine functions, and
malignancies connected to reproduction, particularly breast cancers.
Herbicides are a health hazard to both pregnant women and foetuses
since they may have teratogenic consequences (adverse effects on
developing foetus).
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Children are at risk too...

Children's health is one of
the challenges that have
arisen since toxic
agrochemicals usage
increased.  Children, as
opposed to adults, are
exposed to herbicides via a
variety of sources and
methods. The body of a
youngster continues to
develop while having a
higher metabolic rate. Due
to their tendency for hand-
to-mouth behaviour,
children are more likely to be exposed to herbicides orally.

Children also have a carefree attitude toward their environment, stay
close to the ground, and tend to eat/ touch/ or munch anything they
come into contact with/ without washing their hands first. These toxins
can thus cause acute exposure and poisoning in children. Exposure to
herbicides is increasing the risk of cancers, birth deformities,
reproductive problems, neurodevelopmental disorders and other
diseases among children. The fact that these incidents are more
frequently observed in kids whose parents use herbicides or who live
close to farms and are therefore exposed to herbicides is worrisome.
Compared to previous generations, young people are getting sicker and
sicker. As they consume more air, water, and food, children are also
more likely to be exposed to an environment that has been
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contaminated by herbicides. In addition to this, their still-developing
immune system makes them even more susceptible to the poisonous
effects of the herbicides. Children who work on or live close to farms
may be exposed to higher levels, which can have hazardous health
effects. Children are furthermore exposed to herbicides used in schools,
parks, and along roadsides. Children playing with empty herbicide
containers is a regular occurrence in rural areas. This increases the
chance of poisoning in kids. Consumption of food and water tainted
with herbicides can also put children at huge risk.

We are responsible for the better lives of our young generations and for
the same reason, our aim ought to be to raise a healthy generation. It is
best to manage weeds using techniques that inflict the least damage to
children and the environment. To prevent the health of young kids
from being compromised, it is crucial to decide to keep herbicides out
of our society and our lives.

Herbicides- An environmental concern

The functioning of many ecosystems on Earth depends critically and
inescapably on biodiversity. Without question, one of the most
important elements of terrestrial ecosystems is vegetation. They are the
main primary producers on the planet. They are the ones who care for
and feed the living. Even plants that are regarded as weeds contribute
significantly to ecosystem function and sustain a variety of species that
are connected to them. Most weeds in India, especially black cotton
soil, are highly nutritious greens. Women who deplant these ‘weeds’
between rows of crops traditionally take them home for cooking in the
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evening. Weed control in forestry, agricultural lands, and aquatic
habitats aids in reducing the growth of such plants that, respectively,
impede the survival and development of silvicultural crops, crops in
farmlands, and aquatic life.

“The notion that all weeds are a menace to agriculture is a fallacy”

For food, energy, and medical uses for people, animals, and other
species, many herbs, plants, grass, and several other species of greenery
that are regarded as weeds by modern agriculture are necessary. It is
essential for the preservation of soils and soil biota that this diversified
vegetation remains present. It is offensive and unsustainable to kill them
with Herbicides. It's crucial to distinguish between harmful invasive
weed species and helpful weed species. Unfortunately, the expansion of
contemporary agricultural production techniques has made weed
management a necessary step. Intending to reduce weed emergence in
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contemporary agricultural systems, it combines mechanical, biological,
and chemical techniques. Chemically treating them is not at all a viable
approach due to unfavourable impacts on people, animals, and the
environment. Herbicides are strong poisons that can have detrimental
effects on biodiversity.

The ability of plants, particularly weeds, to withstand the effects of
herbicides as a result of long-term, repeated use of a specific herbicide
is known as herbicide resistance. When weeds acquire herbicide
resistance, it can cause a decrease in the amount of reaction that weed
species have to a specific herbicide. When a weed is resistant to more
than one herbicide performing different mechanisms of action, it is
termed multiple resistance. It can occur when a single herbicide is
constantly used until that particular weed shows resistance followed by
another herbicide resulting in the same. When a weed is resistant to
more than one herbicide, all with a single mode of action, such
resistance is termed cross-resistance. Such resistance in weeds can
happen when there occur alterations in the target site of herbicides,
makes them unable to induce their phytotoxic effects.

Herbicide-resistant (HT) crops have been developed and modified in
response to weed resistance brought on by the use of herbicides. As HT
crops gained popularity, so did the use of herbicides. Herbicide use,
particularly that of broad-spectrum pesticides like glyphosate, which
have the potential to be hazardous to human health and the
environment, is mostly increasing as a result of HTCs. This may lead to
"superweeds," or herbicide-resistant weeds, to appear, requiring
stronger or higher quantities of herbicides to manage. Herbicide usage
can also pollute the air, water, and land, endangering biodiversity and
human health.
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Herbicides are a threat to foraging animals...

STATE

Experts alarmed as herbicides
kill animals in near forest areas

TP.Nijeesh@timesgroup.com Seven goats were killed in leep Kumar D, said that thearea where the

- death of goats were reported is well
Mamyankode near Kalpe“’a known for the presence of large number

Malappuram: Widespread use of herbi-

cides or weedicides in farmlands along of Wa_v?'lad menﬂy after of peacocks and other birds, and use of
forest borders is raising serious concern weedicides were sprayed weedicides and pesticides will badly af-
about its effects on the region’s flora and along the road sides fect the wild animals and birds. “Though

‘ma. there are deaths of deer, rabbits, pigs, and

“acent incidents in Wayanad and Ma-  dens, forestry, roadsides, and for aquatic  birds reported in plantation areas, there
“m districte where cowsand gnate  weed contral There was widesnread nra. are na official monitaring of their nim.

Because they include dangerous compounds, herbicides can have
harmful effects that range from moderate to high on a variety of
creatures around us. According to studies, exposure to these substances
might cause serious problems with an organism's ability to reproduce,
develop normally, or even develop cancer. Due to their chemical
sensitivity, aquatic life forms are at risk from the leaching and drift of
herbicides from agricultural sites into aquatic ecosystems.

According to studies, the diversity of several beneficial insects
including honeybees can be affected as a result of herbicide use. Animal
herbicide toxicity, particularly in herbivores, is another worrying
problem. The likelihood of acute poisoning in them is extremely high
because they feed plant species directly.
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Herbicides contaminate aquatic systems

As one of the fundamental organs of the biosphere, aquatic systems are
without a doubt of utmost importance and must be preserved. For a very
long time, a variety of aquatic and ditch bank weeds have been
managed in aquatic environments using chemicals like herbicides. It has
been demonstrated that such use has detrimental effects on aquatic
ecosystems. Aquatic ecosystem balance, stability, and sustainability
may ultimately be affected by this. High levels of some herbicides in
the ground and surface water pose possible health risks to humans and
other life forms.

“Fish, aquatic invertebrates, crustaceans, aquatic plants, and algae
are all poisoned by many herbicides”
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As a result of leaching or the migration of herbicide residues from
treated areas through rainwater, etc., herbicides pose a threat to aquatic
systems. It is entirely related to a herbicide's capacity to persist in the
environment, especially soil and water. The presence of herbicide
residues in well water and other vital sources of water has been found in
numerous instances. Many herbicides have a longer half-life in aquatic
environments which makes the scenario even worse! Long-term
exposure to this can potentially harm one's health and disrupt the
delicate balance of the ecosystem.

Herbicides and food resources

The emergence of modern agriculture has contrasted nature's existence
between desired and undesirable, cultivated and uncultivated plants.
Herbicides are frequently used to kill undesired plants in various farms,
including small and marginal fields, big and medium-scale fields, and
even homestead farms. People in today's society have developed the
habit of eliminating "unwanted plants." Many of these undesirable
plants, both in cultivated and uncultivated areas, have previously been
used as food supplies, primarily by villagers and indigenous
populations. In another sense, the herbicide application is killing and
removing these uncultivated greens, our precious food sources, and
thereby removing valuable food supplies. Therefore, a sizeable segment
of the population has been losing access to food and nutritional security
as a result of the use of weedicides.

Additionally, a significant issue 1is the accumulation and
biomagnification of herbicides in both aquatic and terrestrial
environments.
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Not only that, herbicides are sprayed on the plant's foliage or shoots or
the soil. They can endure in crops for a very long time even after
application. Numerous case studies have demonstrated that food
sources, such as harvested vegetables, grains, and cereals, contain
measurable levels of herbicides. Consuming for a lengthy period
continuously can raise the hazards.

Vegetables gathered from herbicide-treated fields contained measurable
levels of wvarious herbicides, particularly HHPs like glyphosate,
paraquat, oxyfluorfen, pendimethalin, etc. This is alarming because the
majority of the marketable crop products come from herbicide-treated
areas. Therefore, not only the farming community but all consumers are
susceptible to this kind of exposure.
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Herbicides and soil health

Although herbicides' impacts on soil microbiota have not received
much academic attention, this is a critical concern. Herbicides can
disrupt the equilibrium between healthy soil bacteria and harmful
species when applied repeatedly and without control, which can damage
related crucial soil functions. Numerous herbicides have been
demonstrated to temporarily reduce the population of microorganisms
like cyanobacteria, Nitrobacter agilis (a nitrite oxidiser), and other
fungal species. This is connected to the biological equilibrium of the
soil since any disruptions to the soil microbiota may lead to decreased
fertility. It could lead to disrupted nutrient cycling and organic matter
decomposition. The growth, development, and health of earthworms,
which are vital parts of the soil system, are threatened by several
herbicides.
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Soil microorganisms are crucial for increasing the fertility of the soil,
boosting the absorption of nutrients, nutrient cycling, reducing runoff,
and also for the biocontrol of some parasites. The health of the soil may
also suffer if its existence is negatively impacted.

N
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“Due to their widespread availability in households, herbicides add to the
ongoing agrochemical poisoning problem that affects public health. There
have been numerous incidences of both intentional and unintentional
poisoning recorded across the country. Numerous herbicides affect ecosystem
processes and have ecotoxicological impacts on aquatic and terrestrial
creatures. They reduce the diversity of our microbial population and degrade
the quality of our rich faunal resources. There is evidence that herbicides
endanger the human population. Long-term exposure to them also results in
acute and chronic consequences in people. In conclusion, these herbicides
require extensive regulation and banishment from our country because of
their highly hazardous profile and are of great concern...Phasing out such
toxic herbicides is inevitable to overcome the adverse effects and risks posed
by them. Advancing non-chemical farming alternatives based on
agroecological principles is the way forward to escape from the menace
caused by these potentially dangerous herbicides. Concerted efforts and policy
change from governments, strong community action and rejection of toxic
herbicides can bring good news in future...”
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This booklet includes various information on hazardous chemicals
called herbicides which have been widely used in India for a very long
time for the management of weeds. It primarily focuses on the use,
toxicity, public health consequences and environmental effects of
herbicides. Various non-chemical weed management strategies that can
be adopted in place of the harm from herbicides and the need for
preserving beneficial weeds are also underscored in the study.
Currently, 87 herbicides are registered in India as per the Insecticides
Act of 1968 of which 20 are Highly Hazardous Pesticides (HHPs) and 9
are Deemed to be Registered Pesticides (DRPs). The overall herbicide
use in India is distressing because they are inherently harmful to people
and the environment. The very purpose of this book is to highlight
lacunae in the regulation of herbicides in India and expose gaps in
nationally approved uses of the pesticides and recommendations given
by state agriculture authorities. Herbicide usage and lax regulation
require debate and discussion. Many Highly Hazardous Herbicides are
being manufactured and dumped into markets. This would have
undesirable impacts on soil health, farm productivity, food safety,
agriculture trade, public health, as well as environmental well-being in
the country. Registration and approval of these herbicides are masking
toxic hazards and misleading farming communities. Herbicide use must
be prohibited for the betterment of society and the environment.
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