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ABSTRACT

Environmental changes, particularly a rise in temperature, are predicted to impact the
interactions between phytophagous animals and their host plant systems, according to
scientists who conducted the study. Aphid development is greatly impacted by the
temperature of the surrounding environment since they are poikilothermic animals. A rise in
temperature has the potential to influence these insects in a number of ways, including faster
growth, more reproduction, greater winter survival, changes to life cycles, changed migratory
patterns, and even changes in population dynamics, among other things. Because of their
short generation time and high reproduction rate, aphids are excellent models for studying the
impacts of climate change on insects. Raise in ambient temperature has an effect on the
development and metabolism of aphids, as well as the cellular and metabolic stages of these
insects. At the cellular level, it is possible that oxidative phosphorylation and cellular
respiration will be impaired. Thermal stress has the potential to affect the generation and
scavenging of ROS (reactive oxygen species), resulting in oxidative stress in the body (OS).

INTRODUCTION

To put it another way, pesticides are any chemical or combination of compounds that are
used to prevent or eliminate pests of any sort, or to repel or neutralise pests of any kind. A
kind of pesticide known as herbicides, often referred to as weed Kkillers, are pesticides that
destroy undesirable plants while leaving the desired crop largely unharmed and well-supplied
with nutrients, resulting in an increased yield. They are used in the destruction of undesirable
vegetation. Despite this, insect and pest infestations continue to pose a danger to the world's
food supply as crops are produced, harvested, and preserved. A loss of 18—20 percent in
annual agricultural production is believed to be occurring throughout the world, with a total
value of more than USD 470 billion at stake. Besides causing harm to our property and the
health of our family, insects and pests are also known to transmit a number of diseases via
their contact with our food, plants, and water sources. The consequent reduction or
elimination of pest activity may aid in alleviating the global food crisis as well as improving
both human and animal well-being.

In response to the rising need for food, agricultural technology has advanced, resulting in the
development of irrigation infrastructure, the introduction of high-yielding cultivars, and the
greater use of synthetic agrochemicals in agricultural production (for example, DDT and
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PCBs). However, despite technological advancements, significant problems have occurred,
mostly as a consequence of the increasing use of synthetic pesticides. Known for polluting
critical resources such as water, air, and soil as a result of their long-term existence on our
planet, they are known to damage these resources. In this case, chlordecone (CLD), a
pesticide that was widely used in the French West Indies (FWI) between 1972 and 1993,
serves as an example. As a result of their hydrophobicity and steric hindrance, organic
matter-rich soils are suitable for adsorbing CLD, which makes them an excellent target for
CLD. At the same time, it is non-flammable and biodegradable. CLD has also been shown to
accumulate in the bodies of living species, and it has been shown to be a very persistent
molecule in soils, persisting for almost an eternity in certain cases. Even though this chemical
was banned in the French West Indies in the early 1990s, it may still be discovered in the
waters and soils of the French West Indies today, ignoring the ban. Few post-DDT pesticides
have long environmental half-lives or bioaccumulate in the environment in the same way as
organochlorine pesticides do. Synthetic pesticides may be harmful to people because they
may cause damage to non-target creatures (such as mammals, fish, and plants), as well as to
target animals. Farmers in developing countries cannot afford them because they are too
expensive.

Biological Tissue Chemical Changes Caused by Photosensitizers

During the Type I reaction, an uneven number of electrons is created when one electron is
transported from the photosensitizer to the substrate (the transfer of one electron). In the
radical kingdom, it is typical to find species that are very reactive. Continued interactions
with different biological substrates may result in structural or functional modifications to the
radical formed as a consequence of these reactions. Biologically relevant radical species, such
as superoxide and hydroxyl radicals, are often produced via type I reactions in biological
environments. Malachite Green, for example, is hailed as a photosensitizer because of its
capacity to impact cells via the activity of hydroxyl radicals. Because Type I reactions need
direct contact between the photosensitizer and the substrate, high substrate concentrations are
favourable for them. Since a bonus, low oxygen concentrations are beneficial, as oxygen
competes with a photosensitive substrate for the photosensitizer's interaction with the
substrate.

PHOTODYNAMIC THERAPY APPLICATIONS OF NATURAL
PHOTOSENSITIZERS AND THEIR MEDICAL PROPERTIES

Breast cancer is the leading cause of death in the United States, outranking only heart and
circulatory system problems as a reason for worry. In 2020, it is projected that over 20
million new cancer cases would be reported. Malignant neoplasms are associated with a
mortality rate of around 50%. Reducing your risk factors and using preventive strategies will
help you avoid 30-50 percent of cancer cases now occurring. By diagnosing cancer early and
providing appropriate treatment and care for cancer patients, it is also feasible to reduce the
cancer-related mortality rate and burden. Prognosis is improved if cancer is diagnosed and
treated early on in its development. Treatment treatments for cancer that are now in use, such
as chemotherapy and radiation, have the potential to induce a variety of adverse effects,
including damage to healthy tissue.

1240 | Page

“ ] JFANS

l‘ # International Journal of
Food And Nutritional Sciences

s
and Nutrition Scientists




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper [CR 10k P AT\ RN T4 Y -1 MUGC CARE Listed ( Group -1) Journal Volume 11, Iss 7, Oct 2022

Literature Review

Khurshid, A., Inayat, R et al,(2018) Temperature fluctuations affect aphid morphology and
metabolism, which can lead to cell damage. The defense responses of aphids to high
temperatures are of great interest. Aphids can suffer from physiological and ecological stress
due to heat stress. The upper temperature threshold for the growth of populations of many
aphid species has been estimated to be between 25 and 30°C, while the lower temperature
threshold has been estimated to be below 5°C. Optimal temperatures for reproduction were
25°C for M. persicae and 20°C for Macrosiphum euphorbiae . Acclimation temperature
affected heat coma; this relationship was linear for Myzus ornatus and Myzus polaris but
non-linear for M. persicae (increased tolerance at 10 and 25°C). Upper critical temperatures
in M. persicae range from 38.5°C (Broadbent and Hollings, 1951) to 42C. Previous studies
indicate that M. persicae has the greatest tolerance to high temperatures. also focused on three
temperatures, i.e., 20, 25, and 28°C, and showed that the adaptive mechanisms were activated
by the flexible activity of enzymes, which ran more efficiently at higher temperatures. The
defense responses of Aphis pomi varied as a function of temperature at 28°C and survived
due to flexible enzyme activity.

Hulle, M., d’Acier, A. C. et al,(2010) Global warming is one of the principal challenges
facing insects worldwide. It affects individual species and interactions between species
directly through effects on their physiology and indirectly through effects on their habitat.
Aphids are particularly sensitive to temperature changes due to certain specific biological
features of this group. Effects on individuals have repercussions for aphid diversity and
population dynamics. Aphids, with their high rates of multiplication and sensitivity to the
environment, are good indicators that climate change has an impact on organisms. Their
reactions to these changes are rapid and are of particular ecological importance, because of
the central role of these insects in natural and agricultural ecosystems. However, given the
many interactions to be taken into account when evaluating the impact of global changes, it is
difficult to generalise from the limited available results. The modelling of biological
processes may help to untangle these interactions and to develop possible scenarios. Long-
term field observations, like those of the EXAMINE network, should also be useful for
demonstrating the consequences and for validating models, because they cover all these
interactions.

Mehrparvar, M., & Hatami, B. (2007) The rose aphid, Macrosiphum rosae, living on rose var.
Black Magic, was reared in the laboratory at four constant temperatures 15, 18, 22 and 25 +
1°C, 75 = 5% R.H. and 14L : 10D. Parameters investigated included developmental rate,
survival, prereproductive delay and fecundity. The rate of nymphal development (0.17) was
greatest at 22°C. The longest developmental time (12.33 days) was recorded at 15°C. The
generation time was longest and shortest at 15°C and 22°C respectively. The lower
developmental threshold was calculated to be 9.05°C. Based on this, the degree-day
requirement from birth to adulthood was found to be 77.5 dd. The pre-reproductive delay also
decreased markedly with increase in temperature from 15°C to 22°C. The longest lifespan of
apterous females (12.38 d) was observed at 15°C, whereas the shortest (8.06 d) was at 25°C.
The mean adult longevity declined with increase in temperature from 15°C to 25°C. The
fecundity of females (progeny/female) increased from 11.38 to 28.88 with increase in
temperature from 15°C to 22°C but then decreased to 8.38 as the temperature increased from
22°C to 25°C. The largest (0.311) and smallest (0.113) rm occurred at 22°C and 15°C
respectively. All of the parameters of the M. rosae life cycle at the four temperatures tested
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were optimum at 22°C. This Iranian population of M. rosae can develop at lower
temperatures than an Australian population.

Lukasik, 1., & Gotawska, S. (2013) Effects of host plants on levels of reactive oxygen species
(ROS) and antioxidant enzymes in tissues of Sitobion avenae (F.) and Rhopalosiphum padi
(L.) were studied. Levels of superoxide anion (O2 ) and hydrogen peroxide (H202) increased
when aphids were transferred from winter wheat to two cultivars (Witon and Tornado) of
winter triticale. ROS increase in triticale depended on the length of time that aphids fed on
the triticale. The increase in O2 after transfer was greater on the less susceptible cultivar
Witon than on the more susceptible cultivar Tornado. The increase in H202 after transfer
was greater in the monophagous S. avenae than in the oligophagous R. padi. Activities of the
ROS-scavenging enzymes superoxide dismutase (SOD), catalase (CAT), and ascorbate
peroxidase (APX) increased after aphids were transferred from winter wheat to winter
triticale; only the increase in CAT was greater in R. padi than in S. avenae. APX activity in
R. padi was greater on Witon than on Tornado. The content of the non-enzymatic antioxidant
ascorbate (ASA) in aphids decreased when aphids were transferred from winter wheat to
Witon, the less susceptible triticale cultivar, but remained unchanged when aphids were
transferred to Tornado. The results of these experiments highlight the important role of
oxidative stress in interactions between cereal aphids and their host plants.

Mentes Colak, Selime & Bayramoglu (2006) As a result of exposure to sunshine,
photosensitizers create singlet oxygen, which kills microorganisms in the surrounding
environment. Oxygen is toxic not just to anaerobic organisms, but also to living forms that
rely on oxygen for survival. In this study, the researchers want to establish whether or not
chlorophyll, a photosensitizer present in all green plants, may be utilised to neutralise or
restrict the effects of bacteria in the float while it is being immersed in water during the
soaking process. Bactericides and spinach leaf chlorophyll were used in the soaking
procedure, and the effects on aerobic mezophyll bacteria were examined to see whether the
theory was correct.

MATERIALS AND METHODS
ENTOMOLOGICAL EXPERIMENTS

Experimental climate chamber studies were carried out in a photoperiod of 16 hours of light
and 8 hours of darkness to determine the influence of temperature on the survival, fecundity,
and development rate of insects that fed on the host plant. The temperature varied from 20 to
25 degrees Celsius, while the humidity ranged from 60 to 55 percent, depending on the
location. Temperatures between 20 and 25 degrees Celsius are good for aphid development,
however temperatures around 30 degrees Celsius are lethal for the insects. We chose
temperatures that were higher above the optimal temperature for M. rosae development in
order to highlight how global warming may effect the growth of M. rosae in the laboratory.
Because we wanted to employ a temperature range that was typical of a temperate climate,
we chose a range of temperatures that fit that description.

Longevity and Total Fecundity

A study was conducted to determine the effect of temperature on the lifetime of M. rosae and
the length of three reproductive phases (prereproduction, reproduction, and post-

1242 |Page

“ ] JFANS

l # International Journal of
Food And Nutritional Sciences

s
and Nutrition Scientists




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

Research paper [CR 10k P AT\ RN T4 Y -1 MUGC CARE Listed ( Group -1) Journal Volume 11, Iss 7, Oct 2022

reproduction). In order to conduct the experiment, an aphid host plant was attacked with adult
aphids and their larvae. Using a small mesh isolator, the researchers were able to separate and
protect the first 25 nymphs that were born, after which the nymphs were monitored until they
reached maturity. A sensitive brush was used to count the number of new nymphs that were
born each day and to reject those that did not fit the criteria. The experiment came to an end
when the last aphid died in the process. Based on the observations gathered, the lengths of
pre-reproduction, reproduction, and post-reproduction, as well as total fecundity and
longevity, were calculated.

Survival Rates, Population Size, and Average Daily Fertility

During the experiment, the temperature was kept at one of three different levels: 20 degrees
Celsius, 25 degrees Celsius, and 28 degrees Celsius. It took five R. rugosa plants to
successfully establish themselves in climate chambers under carefully controlled conditions.
Each plant received five adult M. rosae, which were placed on it until the nymphs emerged.
Instead of adult aphids, 20 newborn nymphs (n = 100) were placed on each plant, resulting in
a total of 100 plants. Plants that were plagued with insects were protected with a fabric
barrier. All of the individuals' progress was monitored from the time of their births until the
time of their passing. Every day, the number of incoming nymphs was counted and the
nymphs that had been removed were counted. As part of the experiment, we collected data
and ran the following equations to calculate the population's survival, average daily
fecundity, and demographic features:

*  Rm = InMd/D, where D is the developmental time from birth to the commencement
of the first reproduction (pre-reproductive phase) and Md is the number of nymphs
generated by the adult in its first D days of reproduction following the adult moult;

* net reproduction rates, Ro = X(Ixmx), where 1x and mx are cumulative daily survival
and fecundity, respectively;

+ finite rate of increase, A = erm, where e is the base of the natural logarithm,;
* mean generation time, T = In Ro/rm;
* population doubling time, DT = In 2/rm.

Results and Discussion

ENTOMOLOGICAL EXPERIMENTS

The lifetime and developmental phases of M. rosae were both extended as a result of the
increase in temperature. In the temperature range investigated, females of this species lived
an average of 23.8 to 28.8 days on average (Figure 5.1a). Aphids survived the longest at 25
degrees Celsius, followed by 20 degrees Celsius and 28 degrees Celsius, respectively. The
temperature ranges of twenty-five and twenty-eight degrees Celsius exhibited considerable
changes in lifetime, whereas the temperature range of twenty-eight degrees Celsius did not.
There were no statistically significant changes in lifespan at 28 degrees Celsius (Figure 5.1a).
When the temperature was raised to 28 degrees Celsius, the pre-reproduction time was
reduced by half, from 14.4 days to 11.4 days. Individuals at 20 C and 25 C (p 0.001) and 20
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C and 28 C (p 0.001) had substantially different times for this phase compared to those at
lower temperatures (p 0.001). (Figure 5.1b). The average reproduction time at temperatures
of 20, 25, and 28 degrees Celsius was 8.9, 13.3, and 9.0 days, respectively, at these
temperatures. Aphids had the longest reproductive time when the temperature was 25 degrees
Celsius. Significant differences in the length of this phase were seen between 25 and 28
degrees Celsius (p 0.01) and between 25 and 0.01 degrees Celsius (p 0.01). (Figure 5.1b).
When the temperature was 25 degrees Celsius, the average postreproduction time increased
somewhat with increasing temperature. Throughout the time, two days at 20 degrees Celsius,
four days at 25 degrees Celsius, and three days at 28 degrees Celsius were reported. A
statistically significant difference was not found when comparing post-reproduction phase
durations across different temperature ranges (Figure 5.1b). Aphids living at 20 and 25
degrees Celsius produced an average of 18.0 and 17.0 nymphs, respectively, per aphid.
Aphids that thrived in temperatures as low as 28 degrees Fahrenheit produced nymphs that
weighed on average approximately 4.5 grammes (Figure 5.1a). Aphids have the ability to
generate as many as 25, 29, and 10 nymphs, or as few as 8, 5, and 1 nymphs, depending on
the temperature of the environment. Individuals living at 20 and 28 degrees Celsius (p 0.001)
and at 25 and 28 degrees Celsius (p 0.001) had statistically significant differences in mean
fecundity, however no statistically significant changes were identified in the fecundity of
females residing at 20 or 25 degrees Celsius (p 0.001).
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Figure 1 Temperature affects the time it takes Macrosiphum rosae to mature and produce
offspring..

CONCLUSION

It was shown that raising the temperature to 28 degrees Celsius had a detrimental impact on
M. rosae, slowing its time of reproduction as well as its lifespan, therefore decreasing its
population demographics and fertility. Both aphids and plants had different defensive
reactions depending on the temperature, with aphids having the maximum response at 28
degrees Celsius and plants having the highest response at 20 degrees Celsius. There were two
steps to the aphid defensive reactions. After being exposed to heat for a brief period of time
(28 degrees Celsius), the aphid's defensive response to alterations in its host plant after being
exposed to long-term abiotic and biotic stress was examined. In plant—aphid interactions and
physiological responses, temperature is a significant component that may influence the
development of aphids and, thus, can restrict their population growth.
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