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Abstract

It is possible that simultaneous exposure to two distinct toxicants (nanoparticles (NPs) and
pesticides or nanoparticle mixtures) would affect NP absorption and toxicity in plants. When
wastewater that contains NPs is utilized as irrigation water, it is important to understand the
interaction between herbicides and NPs and their impact on leafy vegetables. In addition, it is
essential to have a good understanding of the levels of soil contamination that have been caused
by the presence of NPs in partially treated wastewater or in wastewater effluent, as it may pose
health risks. It is generally agreed that the soil system is the principal compartment via which
NPs are gaining access to the plant root (when mode of application of NP via soil mixing). If
nanoparticles are introduced into the soil in several ways, such as by soil amendment or foliar
spray, the soil system might become polluted. In light of this, the following research questions
were answered in the course of writing this thesis: (1) In what ways are leafy vegetables
impacted by exposure to nanoparticles? (2) transgenerational pot study (3) When and how does
the active component in the nanocarrier release takes place? (4) What are the dangers of
consuming organic/inorganic nanoagrochemicals if human are eating green leafy vegetables and
soil that has been contaminated? (5) How much of a nanoagrochemical solution may be safely
sprayed on crops before it begins to harm both people and plants? (6) What happens to the soil
when it's exposed to metal nanoparticles? This thesis reviews the literature on experimental and
theoretical investigations to collect dataon the current global use of nanoagrochemicals, existing
toxicity data, application frequency, accumulation in plant tissues, soil, and a risk assessment

methodology.

Over the course of two generations, we examined what happened to fenugreek when zinc oxide
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nanoparticles (0.1-10 mg/L) were applied to the soil medium in which it was growing. Initial
research indicated that zinc oxide nanoparticles stimulated growth. It was discovered that
second-generation plants exposed to the ZnO NPs had increased shoot length, number of leaves,
and plant biomass. Long-term cultivation using wastewater with 10 mg/L ZnO NPs was observed

to promote the growth of plants grown in the second generation.

Recent years have seen an increase in the manufacturing and wide-spread application of
nanoparticles in different sectors. One of the biggest gaps is what happens to soil matrix when its
metal oxide nanoparticles pass through different soil depths. The present investigation aimed to
use a soil column study to determine how the NP concentration and column depth affect the fate
of ZnO and CuO NPs in soil. The quantity of Zn released from ZnO NPs (1 and 10 mg/L) in soil
was found to be considerably larger than that in the control soil column (p<0.05). Values of zinc
and copper ions released in percolate at 10 mg/L ZnO/CuQO nanoparticle concentrations were
roughly 9 and 6% of the applied Zn and Cu contents in a soil column with 2 cm bed depth,
respectively. Copper was observed to be less mobile in soil compared to zinc at the highest
concentration of NPs and the shallowest bed depth (p<0.05). Using the incorporation approach
to apply NPs-containing wastewater or nanoagrochemicals to soil, this research reveals the

degree to which particles are liberated from NPs in the top 10 cm of soil.

Zinc oxide nanoparticles interacting with atrazine in soil may provide a health concern. Zinc-
contaminated soil's use, contamination, and health risks are unknown. The Toxicity
Characteristics Leaching Procedure (TCLP) determines whether nanoparticle-contaminated soil
may be safely disposed of or reused for agricultural growth. This study grew fenugreek plants in
water containing 0.1 and 10 mg/L ZnO NPs for 55 days, observed effect on plant growth and soil

metal content. The leaching procedure based on toxicity characteristics was performed to
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determine metal leaching from the soil, and estimated soil metal exposure risks. Atrazine's
effects were also examined. According to all soil measurements, ZnO NP has moderately
contaminated the soil (Soil contamination factor <1, Geo-accumulation index<1). Adults are safe
since soil intake and skin contact exposure hazard quotients (HQ) were less than one. TCLP

findings indicate that this soil is safe to use.

A brief examination showed that nanoparticles such as CuO, Cu, Cu(OH)2, and CuPRO 2005
are the most investigated copper-based nanoformulations. This study selected Cu(OH)2and CuO
NPs for further evaluation based on nanoagrochemical toxicity and accumulation. This study
proposed a "NanoAgroChemRisk" framework for analyzing risk to human health of two
copper-based nanoagrochemicals. This research also found the safest copper-based
nanoagrochemical concentration for farming. This study examines the risks of atrazine on
nanocarriers and its release it into the environment. In soil contamination, atrazine breakdown,
volatilization, sorption and amount of active ingredient released from nanocarrier at t=0 and 4
days were considered. The "NanopesticideRisk" framework was presented in this study to
analyze the dangers of soil- medium nanoatrazine. Time-dependent atrazine release in loam soil
from various nanocarriers was utilized to determine the contaminated soil exposure dose.
Accidental oral or topical nanoatrazine exposure from soil medium did not harm occupational

workers. We found the safest nanocarrier atrazine application rate in our study.
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