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Effects of Pesticides on Plants

1Rakesh Roshan Satpathy

Abstract--- Pesticides area unit are used to Kill the pests and insects that attack on crops and harm
them. Totally different varieties of pesticides are used for crop protection for centuries. Pesticides benefit
the crops but they conjointly impose a significant negative impact on the setting. Excessive use of
pesticides might result in the destruction of biodiversity. Pesticides area unit are priority for
sustainability of global and environment stability. Pesticides cause regular harm to established
vegetation among the section of agricultural lands. Pesticides promise the effective mitigation of
harmful bugs, however sadly, the risks related to their use have surpassed their beneficial effects.
Nonselective pesticides kill non-target plants and animals in conjunction with the targeted ones.

Moreover, with the passage of time some pests conjointly develop genetic resistance to pesticides.

Index Terms--- Environment, Pesticides, Growth, Agriculture, Crop.

I. INTRODUCTION

“A pesticide is a toxic chemical substance or a mixture of substances or biological agents that are intentionally
released into the environment in order to avert, deter, control and/or kill and destroy populations of insects, weeds,
rodents, fungi or other harmful pests”. The utilization of pesticide is as recent as human civilization in true relationship
with the agricultural activity for sustainability of life. In history, the primary intentional use of a pesticide dates back to
2500 Before Christ once the Sumerians rubbed foul smelling sulfur compounds on their bodies to regulate insects and
mites. Pesticides cause regular harm to the established vegetation among the section of agricultural lands. The optimum
doses of water and fertilizers within the high yielding diversity of crops and vegetative cowl they supply to the land
virtually throughout the year have increased the survival ability and capability for multiplication and dissemination of
pathogens. Therefore, it is feasible that cultural practices together with resistant varieties could fail to supply desired
level of sickness management and extra precautions within the form of chemical protection is also necessary. The
presence of residues of pesticides in soil and therefore the nutrient deficiency so created may be mirrored within the
abnormality within the completely different growth parameters [1], [2]. It is thus hypothesized that intensive and over
use of general pesticides in agricultural land will exhibit negative effects on the expansion of non-targeted host plant.
Pesticides promise the effective mitigation of harmful bugs, however sadly, the risks related to their use have surpassed
their beneficial effects. Nonselective pesticides kill non-target plants and animals in conjunction with the targeted ones.

Moreover, with the passage of time some pests conjointly develop genetic resistance to pesticides.
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I1. CLASSIFICATION OF PESTICIDE:

Pesticides are found to be very useful and beneficial agents for preventing losses of crops and diseases in humans.
According to action, pesticides are classified as destroying, mitigating and repelling agents. Insects and pests are
becoming resistant to the industrial pesticides because of over usage. Nowadays, insecticides and chemical pesticides
are growing a dominant agent for eliminating pests. Once these pesticides are utilized in a mixture of effective natural
antagonist then that result in an increased integrated pest management and act as a comprehensive prophylactic and
remedial treatment. On the amount of population, the consequences of pesticides depend upon exposure and toxicity,
still as on various factors like life history, characteristics, temporal arrangement of application, population structure and
landscape structure. Nerve targets of insects that are familiar for the development of neuroactive pesticides embody
acetylcholinesterase for organophosphates and methylcarbamates, nicotinic neurotransmitter receptors for
neonicotinoids, gamma-aminobutyric acid receptor channel for polychlorocyclohexanes and voltage gated metal
channels for dichlorodiphenyltrichloroethane and pyrethroids. By observing the utilization of neonicotinoid pesticides,
it is found to be increasing. These pesticides are related to different kinds of toxicities. Worldwide pesticides are
distinguished into completely different classes relying upon their target. Several classes of these pesticides are present
such as molluscicides, herbicides, pesticides, nematicides, fungicides, rodenticides and plant growth regulators. Non-
regulated use of pesticides has guided the nature into calamitous consequences. Serious consideration about
biodiversity and human health are rising because of overuse of pesticides [3]-[5]. Pesticides are deemed to be higher
water soluble, polar and heat stable that makes it terribly difficult to decrease their lethal nature. Pesticides don't seem
to be solely harmful to the individuals associated with agriculture; however, they additionally cause toxicity in
industries and public health work places. Relying upon the target species, pesticides will cause toxicity in natural flora,

aquatic life and natural fauna.

I1l. RISKS ASSOCIATED WITH PESTICIDE USE:

Risks related to chemical use have surpassed their beneficial effects. Pesticides have extreme effects on non-target
species and have an effect on animal and plant biodiversity, aquatic likewise as terrestrial food webs and ecosystems.
Over 80-90% of applied pesticides evaporate among a number of days of application. The vaporized pesticides
evaporate into the air and afterwards could cause harm to the non-target organisms. A really good instance of this can
be the employment of herbicides that modify off the treated plants and also the vapors sufficient to cause severe harm
to different plants. Uncontrolled use of pesticides has resulted in reduction of many terrestrial and aquatic animal and
plant species. They need conjointly vulnerable survival of some rare species like the American eagle, osprey and
peregrine falcon. Furthermore, water, air and soil bodies have conjointly being contaminated with these chemicals to
harmful levels. Among all the classes of pesticides, insecticides are considered to be most unhealthful whereas
fungicides and herbicides are considered to be second and third on the toxicity list. Pesticides enter the natural
ecosystems by 2 totally different means that rely upon their solubility. Water soluble pesticides get resolve in water and

get into well water, lakes, rivers and streams thus result in harm to untargeted species [6]. On the contrary, fat soluble
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pesticides enters the body of animals by a method referred to as “bioamplification” as shown in Fig. 1. They get
absorbed within the fatty tissues of animals thus leading to persistence of chemical or pesticide in food chains for
extended period of time. The method of bioamplification is stated as follows:

1. Less concentration of chemical or pesticide enters in bodies of animal that are present in low level
within the food chain like grasshopper (primary consumer).

2. Shrews (secondary consumer) eat several grasshoppers and thus the concentration of chemical or
pesticide increases in their body.

Once the high level predator like owl consume shrews and another prey, the chemical or pesticide
concentration will eventually increase several folds in its body. Therefore, higher the tropical level, higher
will be the chemical or pesticide concentration that is known as bioamplification. This method disrupts the
complete ecosystem as various species in higher tropical levels becomes extinct to higher toxicity in their
bodies. This may eventually increase the population of secondary consumers (shrews) and reduce the

population of primary consumers.
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Fig.1: Bioamplification of pesticide in the environment

IV. PESTICIDE EFFECT ON GROWTH AND METABOLISM OF PLANTS:

All pesticides are intended to kill or control specific plants or animals, therefore a good deal is known
regarding the acute biological effects of those chemicals on their target organism. The utilization of
agrochemicals entails each advantages and potential risks. These advantages are balanced by associate
multiplied risk of phytotoxicity, since treated seeds are typically exposed to considerably higher chemical
concentrations than occur in foliar treatments applied to the established plants. Pesticides kill or control

plants through a range of mechanism, as well as the inhibition of biological processes like mitosis,
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photosynthesis, enzyme function, cell division, root growth, or leaf formation; interference with the synthesis

of proteins or DNA, pigments, the promotion of uncontrolled growth, destruction of cell membranes [7], [8].

IV.l. Germination:

The adverse effects of pesticides on seed germination are studied by many workers. In abiotic stress, the
control in seed germination was maximum (95%) whereas as the germination proportion reduced drastically
within the treated sets with increasing concentration of pendimethalin. A severe decrease of around sixty-nine
was determined at high concentration of pendimethalin, i.e. 10.0 ppm which can be attributed to the adverse
result of herbicide on mobilization and degradation of seed reserves. In a study, the result of 3 pesticides and
2 herbicides (combined and single treatment) has been observed for four days on rice sapling germination.
Among the use of insecticides, fipronil demonstrated to be lowest (76%) seed germination in comparison to
control (80%) whereas as alternative insecticide diazinon demonstrate higher germination (85%) even with
relevancy control. Mixture of herbicide demonstrates to be the higher germination rate (81%) than
individually applied herbicide atrazine (72%) within the rice seedlings [9]- [10]. The utilization of
chlorimuron and imazaquim at 0.28-kilogram hajl in Cassia obtusifolia L. at early bloom and early fruit
stages developed seeds incapable of emergence.

IV.1l. Growth and Development:

Growth and development in crop plants don't proceed at constant or mounted rates through time.
Development progress through the life cycle of a plant ends up in growth which increases the product within
the size of organs and also the accumulation of the dry matter (biomass), first as sugar, then as structural and
storage materials in stems, leaves and fruits. However, plant is influenced by many exogenous and
endogenous factors, genetic, environmental, hormonal and nutritional conditions. Plant growth analysis could
be a necessary step for the understanding of the plant performances and productivity that reveals totally
different methods that plant follows to survive in conditions wherever sure factors are limiting. Imidacloprid
has been estimate as a seed treatment on crops like wheat and barley usually without any kind of
phytotoxicity or adverse effects on plant growth being determined. Conversely, Imidacloprid seed treatment
has been stated to adversely affect the germination and early growth of many crops together with leek, sweet
corn and white cabbage. Once treated seed was planted out and also the seedlings assessed 9 days later, there
have been usually no vital variations in root system and shoot length, dry weights between treated and control
plants. Wherever variations were vital, growth emerged to be stimulated instead of impaired by imidacloprid
treatment.

IV.111. Biochemical and Physiological Effects:

Previous studies demonstrated that the collection of pesticides by plant affected the plant growth and
caused metabolic disorders. As an example, chlorotoluron blocked the disrupted PSII reaction centre and

greater plant photosynthetic electron transport. There is one nucleotide (uracil) type herbicide that blocks
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each Hill reaction and photosystem Il within the photosynthetic pathway. Terbacil was used on fruit trees as a
technique to limit photosynthesis will cause dilution. Others have used terbacil as a tool to analyze the
destruct thresholds. Propanil is an extremely selective post-emergence herbicide which is extensively used to
manage grass weeds in various completely different crops. It belongs to category of anilides, and could be
photosynthetic inhibitor that inhibits photosystem Il in chloroplasts. The antifungal agent captan application
resulted in reduction of chlorophyll a and b as well as carotenoid and total chlorophyll contents in pepper
leaves however the suggested dose resulted in increase in carotenoid and chlorophyll A contents as compared
to greater control and dosages. Reduction of those contents was higher at the larger dosages of antifungal

agent.

IV.1V. Oxidative and Anti-Oxidative Defense System:

Environmental stresses could prompt various kinds of physiological responses and aerophilous damage in
plants. The pollutants within the surroundings are able to induce the sub-cellular over production of (ROS)
reactive oxygen species resulting in damaging plant cells. It is better-known that the reaction of such radicals
with macromolecules such as lipoprotein caused peroxidative damages faster and is obvious from membrane
lipids destruction. Triazoles are a collection of compounds that have fungicidal furthermore as plant growth
regulative properties. Lipid peroxidation and electrolyte leakage were suppressed by triazoles treatment in
carrot plant in comparison to regulate. To defend the sapling from disrupt impact of those stresses some
enzymes like peroxidase (POD), catalase (CAT), glutathione reductase (GR), ascorbate peroxidase (APX),
superoxide dismutase (SOD) and glutathione enzyme (GR) are activated to scavenge free radicals and
peroxides. Triazoles are a bunch of compounds that have fungicidal furthermore as plant growth regulative
properties. Lipid peroxidation and electrolyte leakage were suppressed by the triazoles treatment in carrot

plant in comparison to control.

IV.V. Yield:

The seed and pod vyield losses caused by the pod-sucking and pod borers bugs area unitrather
devastating. Though very little work has been conducted relating to the pod loss because of pod borers
and alternative pod feeding insect pests, bigger attention has been paid to seed yield losses skilled owing
to the insect borers in most grain legumes. The distinction in pod injury is worth highlighting as a result
of broken pods might notturn outseeds or iftherefore the seeds could also be of poor quality
and generally might not be viable. Thus, the pesticides used provided an honest protection cowl against pods
infestation by the pod borers paving means for higher seed yield.

IV.VI. Effects of pesticides on plants

It is a acknowledge that indiscriminate and injudicious use of pesticides cause high residue levels in food.
Even minor quantities of those residues are provided in the food because high levels of fats are present in the

body of an organism. Pesticide or chemical residues in food have traditionally lagged so much behind several
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comparable hazards as a cause for public health concern and action. Pesticides or chemical residue
contaminating food is the issue centered worldwide owing to its direct implications on human health and
international trade. Reliable residue analysis data ensuing from observance programs in foods, even if
restricted, could also be of nice worth indicating the potential risks of chemical or pesticide exposure on
human health and on international trade. The MRLs (Maximum Residue Limits) as food standards vary
widely for identical chemical or pesticide on same goods between countries still like the international Codex
Committee standards. However, scientists cannot say obviously that there's ever a “safe” level of chemical or
pesticide residues in food as a result of several chemical messengers in our bodies perform at exactly minute

quantities of ppm.

V. CONCLUSION

Though the chemical or pesticide application represents viable resolution to pest control but
indiscriminate use poses threat to focus on similarly as non-target crops. The side effects of chemicals or
pesticides thus need to be examined their use and on the agricultural system to that specific pesticide is
utilized. Studies ought to be implied on effects and persistence of pesticides in crops and has resultant effects
on soil microbial flora and related nitrogen metabolism. Safe alternate ways like development of
comparatively cheaper biopesticide ought to be inspired. More economical ways need to be developed and
valid for dissipation of chemical or pesticide residues in food grains. In future chemical pesticides are often
utilized in combination with natural treatments and remedies that lead to additional sustainable elimination of
pests and insects. This mixture not solely assures environmental sustainability however, it also possesses

various applications have in management of urban pests and invasive species.

REFERENCES

[1] S.C. Kessler et al., “Bees prefer foods containing neonicotinoid pesticides,” Nature, 2015.

[2] P. Nicolopoulou-Stamati, S. Maipas, C. Kotampasi, P. Stamatis, and L. Hens, “Chemical Pesticides and
Human Health: The Urgent Need for a New Concept in Agriculture,” Front. Public Heal., 2016.

[3] L. H. Nowell et al., “Complex mixtures of dissolved pesticides show potential aquatic toxicity in a synoptic
study of Midwestern U.S. streams,” Sci. Total Environ., 2018.

[4] J.R. Pecenka and J. G. Lundgren, ‘“Non-target effects of clothianidin on monarch butterflies,” Sci. Nat., 2015.

[5] M. Halpern, A. Bar-Tal, M. Ofek, D. Minz, T. Muller, and U. Yermiyahu, “The Use of Biostimulants for
Enhancing Nutrient Uptake,” Adv. Agron., 2015.

[6] K.R. Solomon, K. Dalhoff, D. Volz, and G. Van Der Kraak, “Effects of Herbicides on Fish,” in Fish
Physiology, 2013.

[7] R. Miinze et al., “Pesticides from wastewater treatment plant effluents affect invertebrate communities,” Sci.
Total Environ., 2017.

[8] E.W. Bohnenblust, A. D. Vaudo, J. F. Egan, D. A. Mortensen, and J. F. Tooker, “Effects of the herbicide
dicamba on nontarget plants and pollinator visitation,” Environ. Toxicol. Chem., 2016.

[9] N. Lichiheb, E. Personne, C. Bedos, F. Van den Berg, and E. Barriuso, “Implementation of the effects of
physicochemical properties on the foliar penetration of pesticides and its potential for estimating pesticide
volatilization from plants,” Sci. Total Environ., 2016.

[10] S. Ullah et al., “Cypermethrin induced toxicities in fish and adverse health outcomes: Its prevention and
control measure adaptation,” Journal of Environmental Management. 2018.

326



