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Abstract 
When organisms are exposed to high temperatures, a mismatch between the production and 
removal of reactive oxygen species develops (ROS). It has been shown that an increase in 
temperature alters the connection between aphids and the plants that they feed on. The tests were 
carried out at three distinct temperatures (20, 25, and 28 degrees Celsius). To begin, we observed 
the growth of Macrosiphum rosae and recorded the alterations. Moreover, the enzyme activity of 
aphid M. rosae tissues and the host plant was investigated at various temperatures, including that 
of SOD, CAT and GST, as well as that of -glucosidase, polyphenol oxidase (PPO) and peroxidase 
(POD). An increase in temperature to 28 degrees Celsius had a negative impact on M. rosae's 
biology, as it lowered the population's lifespan and fertility while also decreasing the time required 
for reproduction. Two separate defensive responses were evoked by aphids when exposed to heat 
stress for short periods of time (24–96 h) and lengthy periods of time (two weeks). The greatest 
aphid defensive reflexes were seen around 28 degrees Celsius, which was also the temperature 
range where the biggest fluctuations occurred. 

Introduction 
In the case of photosensitization, the light-absorbing molecules that mediate the response to light 
are not the end targets, but rather the molecules that mediate the response to light. 
Photosensitization may occur in both living cells and tissues, as well as in pure chemical systems, 
according to the authors' findings. ” Light interacts with biological systems to cause chemical 
reactions, which is what we're interested in learning about in photobiology. 

According to the First Law of Photochemistry, a photon must be absorbed before it may have an 
effect. When specific conditions are met, photon absorption is chemically altered, but no other 
molecule in the system is impacted. The photon is absorbed by a molecule under particular 
conditions, and that molecule has an influence on another molecule in the same situation. 
Photosensitization is the process by which a molecule absorbs a photon and undergoes structural 
changes as a result of this absorption. The acceptor or substrate refers to the molecule that is being 
changed during the transformation process. The employment of a photosensitizer in conjunction 
with light is required for photosensitization. 
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It is not common for photosensitizers to be consumed during photosensitization reactions. Their 
condition reverts to its pre-photosensitization state after the reaction to the picture is complete. It 
is possible to photobleach photosensitizers, a chemical reaction that happens after the absorption 
of light that generates a different molecular form that no longer absorbs light, although this process 
typically competes with the photosensitization reaction. 

Photosensitive agents may be derived from exogenous or endogenous sources, among other things. 
Despite the presence of endogenous photosensitizers such as porphyrins, bilirubin, and chlorophyll 
in their normal cellular environment, these molecules' photosensitizing effects are not visible in 
their normal cellular environment, either because their concentrations are too low or because the 
molecules are sequestered in complexes that inhibit the photosensitization reactions. It is possible 
to produce exogenous photosensitizers from a wide variety of colours and biomolecular 
compounds; some are sourced from nature (for example, those present in plants), while others are 
created by humans for medical, agricultural, or other uses. To get you started, here are a few of 
examples. 

SECONDARY PLANT PRODUCTS THAT CAUSE PHOTOSENSITIZATION IN 
HERBIVORES  

A metabolome is a collection of natural substances that are produced by plants and their microbiota 
in their own metabolomes. Several natural chemicals have an effect on plant growth and 
development, albeit the specific roles of these compounds are not always understood. Secondary 
plant products (SPPs) are the conventional term for these molecules, and certain plant families 
produce SPPs with a high degree of metabolic specificity, whilst others produce SPPs with a lower 
degree of metabolic specificity. Starting with the basics, all plants produce primary metabolites, 
which are thought to be involved in basic maintenance. Secondary metabolites, also known as 
secondary phytohormones (SPPs), on the other hand, are thought to be involved in chemical 
signalling and defence against grazing herbivores as well as insects and pests. Because plants are 
sessile, SPPs have a direct impact on plant communication and defence through modifying 
interactions with other species in their environment. Secondary metabolites have been implicated 
in plant interactions with herbivores, bacteria, nematodes, and insects defence and chemical 
communication, thanks to advances in our ability to identify and detect them in trace quantities in 
the plant and surrounding environment, or in creatures that eat plants, as a result of advances in 
our ability to identify and detect them in trace quantities in the plant and surrounding environment, 
or in creatures that eat plants. A large number of allelopathic crops and weeds are now being seen 
that are having a negative influence on the establishment of other plants as a result of chemicals 
they exude or release into the environment. Previously, the role of SPP in plant interactions, 
especially allelopathy, was a contested topic of discussion among scientists. An even smaller 
proportion of SPPs are associated with interactions between plants and herbivores, which may 
include animals such as grazing mammals, insects, and arthropods. This is a kind of chemical 
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communication or signalling that is essential for the attraction and dissuasion of herbivores, 
depending on the situation. 

Literature review 
Brovko, Lioubov (2010) PDT, an unique and promising technology for surface cleaning and 
sanitation in the food sector, is explained in this article. A photosensitive dye (photosensitizer) is 
used to prepare surfaces before regular white light is used to illuminate them in order to generate 
the desired effect. Photosensitive dyes are completely safe. It has been shown that this method is 
effective against yeasts and protozoa, as well as against a wide spectrum of bacterial and viral 
illnesses. This strategy is currently being used in medicine. In addition, resistance in 
microorganisms to PDT is uncommon when using this method, which is an advantage. Following 
a review of the technology's theoretical basis, examples of how light-induced antimicrobial 
treatment may be utilised to clean and disinfect surfaces are provided. Prevention of the spread of 
microbial infection in food may be a highly efficient and cost-effective means of avoiding the 
spread of microbial illness. The advantages and disadvantages of the approach are discussed. There 
is a list of future research initiatives that will be undertaken in order to bring this technology to 
market. 

Glover-Amengor, Mary & Tetteh, Francis (2009) Because of its potentially harmful qualities, 
the use of lindane as an agricultural pesticide has been prohibited in more than 50 countries. 
However, lindane is still widely used in Ghanaian vegetable production, where it has a long history. 
Researchers examined the effects of increasing the rates at which these chemicals were applied on 
garden eggs, okro, and tomatoes in order to determine whether there is any benefit to using lindane, 
unden, propoxur, dithane, and karate at higher rates on these crops despite the fact that it is 
prohibited. The egg production in the garden was negatively affected by all of the lindane dosages 
that were applied. Lower lindane concentrations resulted in increased tomato yields, but higher 
concentrations resulted in yields that were lower than those of the control. Despite the fact that the 
yield improvements were minor, okro yields consistently outperformed those of the control at all 
lindane concentrations investigated. Garden egg yields were the most adversely impacted by the 
Unden treatment, followed by tomato yields, with okro yields being the least adversely affected 
by the treatment. Plants in the garden egg and tomato treatments produced lower yields when the 
concentration of unden was increased; on the other hand, plants in the control plots produced 
higher yields. When it comes to garden eggs and tomatoes, the U20 unden rate has been 
demonstrated to be optimal (i.e. 125.0 g ha-1). A significant rise in the rate of unden on okro had 
no discernible effect on the outcome. A pesticide's influence on the fungus population in the soil 
(50–70 percent drop) was larger after treatment than its impact on the bacterial population (23.0–
38.4 percent decrease) after application. For germ killing, dithane was shown to be most efficient, 
whereas karate was most effective for fungal killing, according to the results of the study. 
Researchers discovered that tomato fruits with lower levels of chloride residues had lower rates of 
lindane consumption. Lindane did not outperform other pesticides in terms of yield growth because 
to its poor yield increase. Growing awareness of the hazards of lindane use among farmers is 
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essential. The federal government should enforce its prohibition on the chemical's importation and 
use in agriculture. 

Opender Koul (2009) Plant extracts, also known as allelochemicals, have been promoted as 
environmentally friendly alternatives to synthetic chemical pesticides for pest management for 
decades, claiming that they pose no threat to the environment or human health. There have been 
some successful demonstrations of the effectiveness of a few botanicals now used in agriculture 
in the industrialised world in terms of controlling arthropod pests, vectors, and other illnesses, but 
there are few commercial potential for innovative botanical products. Compound combinations of 
secondary allelochemicals from plants have been demonstrated to be more successful in reducing 
insect resistance than individual compounds. Botanicals are frequently hampered by a variety of 
factors, including regulatory restrictions, the availability of competitive goods of microbial origin 
and fermentation products that are more cost-effective and safe than their predecessors, and the 
availability of competitive goods of animal origin. Botanical pesticides are most suited for organic 
food production in industrialised countries, but they have the potential to play a far larger role in 
food production and post-harvest protection in developing countries. In the context of agricultural 
pest management, this is a good thing. The low toxicity of these insecticides to non-target species 
and the environment means they are likely to have the greatest impact on future integrated pest 
management (IPM) programmes in developing countries with high endemic plant biodiversity. It 
is critical to organise natural resources, adopt quality control and standardisation systems, and 
reform regulatory frameworks, among other things. 

Akbar, Faheem & Haq (2010) In order to examine how they compare to more standard pesticides 
such as imidacloprid 25WP, endosulfan 35EC, and profenofos 500EC, the naturalyte Spinosad 
240SC, a neem formulation, and the naturalyte Spinosad 240SC were tested against the cabbage 
aphid (Myzus persicae (Sulzer) (Aphididae: Hemipter The researchers employed a three-replicate 
experimental design with six treatments, including a control, to conduct their research. When the 
quantity of insects reached a level that was not economically feasible, a pesticide was applied 
(ETL). Data were collected 24 hours before to spraying, and then data were collected 24 hours, 72 
hours, and 168 hours after each spraying session was completed. Three regularly used insecticides 
were shown to be efficient in the management of cabbage aphids, according to the research. The 
effectiveness of imidacloprid, endosulfan, and profenophos in reducing the aphid population was 
found to be in the same order as that of the other pesticides. Biosal based on azadirachtin decreased 
the aphid population by 59.77 percent, but spinosad only reduced the aphid population by 11.26 
percent in the same study. In terms of efficacy, Biosal is compared to other synthetic pesticides 
such as DDT. 

Alkhedir, Hussein & Karlovsky (2010) When it comes to Sitobion avenae F., an important 
agricultural pest in Central Europe, colour polymorphism may be seen even within clones of the 
same species. Green and brown S. avenes contain varying levels of carotenoids, but the exact 
mechanisms by which these unique colour morphs are formed are still a mystery to scientists. 
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Several theories have been proposed to explain how colour variants are produced, including how 
light, genetic and environmental factors, and the species of the host plant, are all involved. The 
development of colour in S. avenae and the production of carotenoid pigments have not been 
shown to be influenced by light intensity, photoperiod, or a combination of these variables, at least 
decisively. Experiments with ten clones of S. avenae were carried out in order to determine the 
effect of light intensity on the colour development and performance of the plants in question. 
Several of the clones maintained their green colour throughout all of our testing, which was 
surprising. Several more clones were manipulated via the use of light to impact the formation of 
colour morphs. It has been shown that differences in the development of colour are associated with 
the creation of carotenoids. It was discovered that the presence of the host plant had no influence 
on colouring in the ten clones that were tested. Despite the fact that there were no statistically 
significant changes in their overall performance, high light intensity increased the fertility and 
fresh weight of S.avenae clones as well as the growth of alatae, while low light intensity increased 
alata production. 

Research Methodology 
STATISTICAL ANALYSES  

For the purpose of determining if the data were normal and whether the variance was homogenous, 
the Shapiro–Wilk and Levene tests were performed. The data in this study is represented by means 
of means and standard deviations (mean ± SE), as shown in the table below. For the purpose of 
determining the significance of temperature-dependent changes in life-cycle length and fecundity, 
the Kruskal–Wallis test was performed. In order to establish repeatability, three different 
experiments (n = 3) were carried out to undertake biochemical analyses. An ANOVA test was used 
to determine if there were any differences in the average enzymatic activity of the enzymes under 
investigation. To compare averaged levels of enzymatic activity between aphid tissues and plant 
tissues, we used a two-way ANOVA test for aphid tissues and a three-way ANOVA test for plant 
tissues, with statistical significance set at p < 0.05. Averaged values of enzymatic activity were 
calculated using two factors for aphid temperature (20, 25 or 28 C) and time (0, 24, 48, 72, 96, and 
336 h), as well as three explanatory variables for plants, temperature, time, and aphid presence, 
and three explanatory variables for aphid temperature, time, and aphid presence. It was determined 
that each enzyme was investigated in its own right. Duncan's multiple range test was performed to 
examine the significance of differences in average enzymatic activity indices across different 
samples. The statistical significance of the results was determined at the 0.05 significance level. 
Statistica version 13 was used in order to do statistical analysis on the data. 

IN LIVING ORGANISMS, PHOTOSENSITIZATION IS AN IMPORTANT PROCESS. 

The fact that solar radiation is the most powerful source of energy that reaches the earth's surface 
leaves little question about its importance as a component of life on the planet. Photochemical and 
photophysical processes that are directly or photosensitized are engaged in a broad variety of life-
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sustaining and interspecies communication responses, among other things. Eye sight, 
photosynthesis, and the production of vitamin D are all well-known examples of how this works. 
In the eye, rhodopsin is triggered by light-induced activation of photoreceptors, which sets off a 
cascade of chemical reactions and electrical impulses in the brain that allow for the perception of 
visual information. Photoactive pigments are used by plants and other organisms to convert light 
energy into chemical energy for use in their metabolism. It is necessary for the production of 
vitamin D in the skin to absorb ultraviolet light, which causes photoisomerization of 7-
dehydrocholesterol to form previtamin D in the skin. Vitamin D is essential for the maintenance 
of calcium homeostasis. Electronically excited pigments are capable of a broad variety of actions, 
such as energy and electron transfer to ground state species such as triplet molecular oxygen, and 
these activities are listed below. Photosensitizers are pigments that have the ability to absorb 
visible light and cause skin to become sensitive to it (PSs). Photo-induced excitation generates a 
range of excited species and radicals, including superoxide (O2 •), hydrogen peroxide (H2O2), 
hydroxyl radicals (OH•), and singlet oxygen, as a by-product of the excitation process (1O2). The 
production of ROS is a frequent source of PS toxicity in cells. PSs have been used therapeutically 
for more than a century to destroy cancer cells, toxic bacteria, and undesirable tissues, among other 
things. 

Results and Discussion 
According to the demographic data obtained for the population, the intrinsic rate of growth (rm) 
of M. rosae reached a minimum of 0.09 at 28 degrees Celsius and a high of 0.16 between 20 and 
25 degrees Celsius. M. rosae populations rose 1.17-fold throughout the day at 20 and 25 degrees 
Celsius, while they increased 1.09-fold at 28 degrees Celsius. While the generation time (T) was 
the quickest at 28 degrees Celsius (15.62 days), it was the slowest at 20 degrees Celsius (15.62 
days) (17.94 days). The net reproduction rate (Ro) was 17.36 at 20 degrees Celsius, and it was 
4.08 at 28 degrees Celsius. The DT was the longest at 28 degrees Celsius (7.7 days), while the 
shortest temperatures ranged between 20 and 25 degrees Celsius (DT) (4.33 days) (See Table 1.) 

Table 1 Temperature-dependent life characteristics of Macrosiphum rosae 

Temperature 20 ◦C 25 
◦C 

28 ◦C 

Intrinsic rate of increase 
(rm) 

0.16 0.16 0.09 

Net reproductive rate 
(Ro) 

17.63 14.7
6 

4.08 

Finite rate of increase 1.17 1.17 1.09 
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(λ) 

Generation time (T) 17.94 16.8
2 

15.62 

Doubling time (DT) 4.33 4.33 7.
7 

 

BIOCHEMICAL ANALYSES  

Saprophytic Aphid and Plant Tissue SOD/CAT Enzyme Activity  

According to the findings of the research, SOD activity in aphid tissues increased considerably 
with temperature, with the enzyme exhibiting the highest levels of activity at 28 degrees Celsius 
and the lowest levels of activity at 20 degrees Celsius. SOD activity increased throughout the 
experiment when the temperatures were 25 and 28 degrees Celsius. After first rising somewhat 
after 48 hours, it took 336 hours for the activity at 20 degrees Celsius to return to control levels. 
After two weeks at 25 and 28 degrees Celsius, SOD activity reached its peak levels (Figure 5.3a). 
Following the first 24 hours of the experiment, CAT activity at 25 and 28 degrees Celsius achieved 
its maximum and then began to fall until the trial came to a close. Approximately 72 hours after 
incubation, the activity of this enzyme started to diminish. After two weeks of testing at various 
temperatures, it was only around 28 degrees Celsius that the activity began to drop. The antioxidant 
enzymes' activity was regulated by the temperature and time  

When the enzyme activity in plant tissue was measured in R. rugosa tissues that had been infected 
with aphids for 24 hours, it was discovered that the SOD activity increased. A significant increase 
in activity could be seen at all temperatures, with the highest value occurring at 20 degrees Celsius. 
Throughout the duration of the study, activity at all temperatures decreased progressively. 
Throughout the study, there were no statistically significant variations in activity between 28 
degrees Celsius and 20 degrees Celsius. It took 24 hours for CAT activity in rose tissues to reach 
its maximum levels at 20 and 25 degrees Celsius; after 48 hours, these values had returned to levels 
comparable to those seen in the control at the same temperature (Figure 1). At 28 degrees Celsius, 
the CAT level was greater than the control level for the first four days. After two weeks, the activity 
level of the experimental group had recovered to that of the control group (Figure 5.3d). Plants 
infected with aphids displayed higher levels of SOD and CAT activity as compared to control 
plants. Plant tissue SOD and CAT activity were affected by temperature, duration, and aphid 
feeding, all of which had an impact on the results 

Aphids 
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Plants 

 
Conclusion 
Insects and plants that feed on herbivorous insects and plants may be affected by climate change, 
especially temperature increases. Aphids, being poikilothermal creatures, are immediately exposed 
to a rise in temperature, which has a negative impact on their biological processes and 
development. It is also possible that a rise in temperature will have an indirect effect on aphids by 
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affecting the quality of the host plant tissues. This research looked at the impacts of climate change 
on the interactions between plants and insects. Furthermore, it was investigated whether and how 
an increase in ambient temperature can affect the condition of the parasite Macrosiphum rosae and 
the host plant Rosa rugosa, as well as whether and how the activity of oxidative stress-related 
enzymes (such as SOD, CAT, POD, -glucosidase, GST, and PPO) in both insect and plant tissues 
was associated with the increase in ambient temperature. In both insects and plants, thermal stress 
between 25 and 28 degrees Celsius has a major influence on the M. rosae–R. rugosa relationship, 
impairing aphid fitness and the activity of enzymes associated with oxidative stress. 

Consequently, it has been shown in the preceding discussion that the aphid population plays a 
crucial role in the agricultural environment, particularly in the state of Uttarakhand in India, and 
Nowadays, aphid populations are being negatively influenced by a variety of natural and human 
sources. In contrast, aphids inflict harm to crops such as mustard, cabbage, peas and beans as well 
as to flowers such as roses, lilies, and marigolds amongst other flowers. Aphid variety, ecology, 
and inventory in the mountainous area were discussed in this chapter, which was intended for 
researchers. 
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