© 2015 JETIR January 2015, Volume 2, Issue 1 www.jetir.org (ISSN-2349-5162)

Aphid control through biological means in solanaceae
family: Analytical study

Sucheta Prakash

Assistant Professor in Zoology, Shri Murali Manohar Town Post Graduate College Ballia (U.P)

Abstract:

Aphids are commercially significant insects that seriously harm a variety of crop plants. Aphid frequencies with
plants additive genetic variation were also compared. Additionally, Absoluta has the ability to target and harm
various species and families of Solanaceae seedlings. In order to limit the liberated aphids' mobility on the
chosen plant leaves, leaves and stems cages were placed over them. In both natural and controlled vegetation,
aphids are common, sustaining a varied array of creatures and harming crop production. It is expected that there
would be more droughts as a result of climate change, but it is not yet apparent what impact this will have on
aphid-plant relations. A perennial herb that resembles a wild tree in so many parts of Asia, Solanum incanum is
a member of the Solanaceae family. Inorganic insecticide has been used often to manage pest insects and
pathogens, which has disturbed the native biocontrol agent’s mechanisms. Despite the considerable economic
effects, little is known about how tomato plants—and more broadly, Solanaceae crops—recognize and react to
aphids on a molecular level.

Index terms — Aphid Control, Solanaceae, Biological control, Biological activity, Pest insects, Defense, Climate

change, Meta-analysis
Introduction:

The major insect group known as aphids is widespread throughout the planet. Aphids prefer tissue that
grows quickly, such budding and stems. The female of the reproductively viable aphid gives birth to 26-135
nymphs. They develop quickly and reach full feeding in 7 to 10 days. The plant grows unhealthily as a result of
the aphid infestations. Using their penetrating and grabbing mouthparts, they consume vegetation. They are a
really fascinating group of sap-eating insect herbivores that can either in direct or indirect harm plants. Bacteria,
ectoparasites, and herbivores all attack aphids. Numerous plant diseases spread by aphids result in larger
damages than those brought on by acute grazing harm. Across all weeds, the localities and particular food
sources used by aphid carnivores were noted. These findings suggest that there is potential for using compounds
from higher plants to control viruses biologically.

Vegetable crops in the Solanaceae family suffer significant damage from larvae. It is a well-established
insect pathogenic, and attention in using it as a biological control strategy has grown. Aphids were raised on
cabbage plants in a greenhouses (Amaral et al., 2013). Through the detecting of particular compounds present in
plant tissue after penetrating, aphids appear to be able to distinguish between hosts and non-host crops (Elena,
2012).
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Fig.1. Eliminating mealy cabbage aphids

In besides the direct losses brought on by nymphs and adults draining the essential cell sap from plant
portions, aphids are also capable of spreading more than 150 viral illnesses to a variety of hosts, especially
Solanaceae plants (Gavkare & Gupta, 2011). In addition to the physical harm they do, aphids are the main
category of plant virus carriers. Aphids can accumulate in very high densities on tender plant tissue, which
results in water stress, wilting, and slowed plant growth. Aphids are a sizable and commercially significant
group of phytophagous insects found all over the world. One of the most significant and well-known vegetables

is the tomato (Lycopersicon esculentum Mill.), which is a member of the Solanaceae family (Karim, 2013).

The potatoes as well as other crops in the Solanaceae family were infected by one of the more prevalent
and significant viruses (Al-Ani et al., 2011). In very little than 60 seconds, the aphid can pick up the virus from
sick plants and transfer it to a growing plant. Various plant parts from the groups of Annonaceae, Meliaceae,
and Solanaceae are described, along with the compounds or combinations of chemicals that were made and how
they affect insects (Castillo-Sanchez et al., 2010). Aphids, which significantly harm a number of crops,
including tomato, are some of the most harmful pests in temperate areas. The discovery of genes associated in
aphid defence serves as a guideline for the genetic resource screening of tomatoes, with potential implications
for other economically valuable Solanaceae crops (Coppola et al., 2013). Those multiple plant species are
diverse but nonetheless closely linked because they each belong to a separate genus within the Solanaceae
family (Jiang et al., 2013). Aphids interact with their host plant for a long time and extract a lot of phloem sap
from it (Duceppe et al., 2012). These findings are in line with earlier studies that demonstrate a high level of
preservation throughout the Solanaceae family also offer potential genes for additional research into how

solanaceous individuals recuperate (Gongora-Castillo et al., 2012).
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Fig.2. Floral formula for Solanaceae family
Literature review:

Sophie Thomas et.al 2012 explained by the plants serve as the aphids' grazing, breeding, and
organogenesis locations, host plants provide a lot of evolutionary pressure on the aphid population. As a result,
aphid host preference develops via the development of cognitive and biochemical processes for host-plant
localization and recognition as well as metabolism adaption to the host plant's hyphae contents. Aphids are one
of the few species that, in reaction to seasonal changes, exhibit adaptability in their reproductive strategy. With
the help of eight polymorphic microsatellites, the aphids were identified and characterized. About 90% of aphid
species are monophyletic, meaning they spend their whole service life on the same native plant species or

strongly linked plant species (Thomas et al., 2012).

B. Moury et.al 2012 demonstrated by The PVY inoculant concentration in peppers crops can also be
increased by weeds, particularly those in the Solanaceae family like black nightshade (Solanum nigrum), which
can even be more effective viral suppliers than infected pepper crops. Most of them are transferred through
aphid carriers, and that some of them are also spread through seed. In order to lessen the effects of CMV
infections in pepper crops, techniques that limit aphid population numbers, viruses propagation, aphid vector

mobility in areas, and inoculant supplies like weed repositories can also be applied (Moury & Verdin, 2012).

Paula Altesor et.al 2014 evaluated by The proportion of aphids that had landed on each leaf disc after 24
hours was used to assess aphid preferences. If more than 50% of the insects were still living after 24 hours and
at least half of them had rested on a leaf disc, the repetitions were deemed to be legitimate. The GAs from S.
commersonii when these were sprayed to S. tuberosum leaf discs elicited a negative response from the aphid M.
persicae, which chose to feed on the cultivated plant. A subspecies that focuses on the metabolite-rich

Solanaceae family at the family level may exhibit some resistance to these metabolites (Altesor et al., 2014).

Virginie Barriere et.al 2014 defined by Lettuce is grown on specialist farms as a single species or

occasionally in intercropping that often contain Cucurbitaceae and Solanaceae in tightly controlled crop
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production. The main element influencing aphid growth is temperatures. Experiments in the laboratories and in
the fields have revealed that sugar and pollen boost the fertility of aphid parasitic organisms and that aphid
predation declines as resources range rises (Barriere et al., 2014).

Champlain Djieto- Lordon et.al 2014 described by it also looked studied the effects of different fruit
pests on production and also how groups of aphids and whiteflies change during the plant's life cycle.
Whiteflies and aphids both negatively impacted plant health, either directly by sucking sap or inadvertently by
spreading viruses. Long-term aphid infection can significantly reduce the production of crops grown for their

leaves and roots. Daily aphid mortality rates were kept (Djieto-Lordon et al., 2014)(Mao & Zeng, 2014).
Methodology:

Regardless of the fact that local farmers utilise fruit stem extract to manage aphids on a large scale, there is
currently no scientific evidence to support its efficacy or manner of insecticidal activity. The use of plant-
derived chemicals as biological components to develop systemic virus resistance among plants seems to be a

potential virus management method.
Aphid fitness decreases during drought:

The voting process revealed that aphid fitness is decreased when exposed to plants under drought stress. Aphid
fitness is typically decreased under drought conditions, according to quantitative examination of the pooled data
by meta-analysis “(Hedges' g = 0.57; n = 55; df = 54; p = 0.001). Cochran's Q (QE = 404.34; df =54; p =
0.001)” revealed that like these were significantly diverse, indicating that arbitrary meta-analysis approaches are

the most effective tool for data evaluation. For the pooling aphid reactions, no patterns across time were found:
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Fig.3. A measure of how many articles have examined the impact of drought conditions on aphid fitness.
Overall fraction of works for each categories that were used in the whole meta-analysis (Orange) as opposed to

those in the entire dataset is shown by the colour of the bars (Blue)
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Solanaceae family:

Approximately 102 families and 2460 species make up the Solanaceae family, which is primarily found in
tropical regions. The Solanaceae, also known as nightshades, are a family of more than 3000 species, many of
which developed in the Andean and Amazonian regions of South America in a variety of habitats that ranged
from deserts with almost no rainfall to high mountains with frequent snowstorms and subzero temperatures
temperature changes. Solanaceous crops can be used as models to explore the biological interaction among

crops and humans because they have undergone extensive human influence.
According to the revision, the Solanaceae family exhibits the following characteristics:

1. Different subgroups of agricultural and therapeutically significant insects have been examined for
sensitivity to extracts from the Solanaceae family.

2. Various techniques have been used to extract solanaceous derivates, including water, methanol, ethanol,
petroleum ether, hexane, and acetone.

3. Alcohol as well as other solutions was used to dilute the samples, but other chemicals may be employed
as long as they don't impact the outcomes of the bioactivity being examined.

4. No research on the impact of solanaceous derivative products on biodiversity has been discovered.

5. Because of the lack of research on plant extracts, the Solanaceae family's members have received less
attention than those of the other two following families when it comes to research on their insecticidal

activities, as demonstrated by the current study.
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Fig.4. Antimicrobial peptides (AMPSs) from various Solanaceae families have been reported
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Plant name Traditional uses References
Brugmansia x candida Pers.  Used as analgesic against raumstic or rheumatic pains as well as for the treatment of dermatitis,  (Feo, 2004)
orchitis, arthritis, headaches, infections, and as an anfinflammatory.
Capsicum annuum L. Used to pravent cold, sinus infsction, sorethroat and improve digestion, blood circulation, cancer,  (Duke, 1993; Khars, 2004)
asthma, and cough, norexia, hasmor-hoids, liver congestion, and varicose veins.
Capsicum baccatum L. Antirheumatic, antiseptic, diaphoretic, digestive, irmtant, rubefacient, sialagogue and fonic (Bown, 1995; Chevallier, 1996)
Capsicum chinensa Jacq Asthma, gastro-intestina abnormalities, toothache and muscle pain, removal of puss from boils, (Ray, 2016)
arthritis
Capsicum futescens L. Antinaemorrhoidal, antrheumatic, antiseptic, carminative, diaphoretic, digestive, sialagogue and
stomachic, anthiotic properties.
Datura stramonium L. Used fo treat epilepsy burns and rheumatism, anthelmintic, and antinflammatory, worm infestation, (Gus
tocthache, and faver, insect repallant, which protects neighbaring plants from insects. 5
Datura innaxia Mill. Used in the treaiment of insanity, fevers with catarrh, diarhea, and skin diseases. pra and Chopra, 1969,

yoden, 1972)
Nicotiana alata Link & Otto. Used as antiseptic, insecticide, antispasmodic, relieve pain, and swelling associated with heumatic  (Binorkar and Jani, 2012)
condtions and vermifuge.

Solanum lycopersicum L. First aid treatment for bums, scalds and sunbum, treatment of toothache

Solanum tuberosum L. Folk remedy for burns, coms, cough, cystiis, fistula, prostatitis, scurvy, spasms, tumors, and Nain, 1981; Graham
warts e al

Salpichroa oniganifolia (Lam.)  Used as antiinflammatory, diurstic, antimicrobial and narcotic eftsct (Parisi et al., 2018)

Baill.

Withania somnifera (L) Dunal.  Aphrodisiac, sedative, chronic fatigus, weakness, dehydration, weakness of bones and loose (Mir et al., 2012)

teeth, thirst, impotence, premature aging, emadiation, debiity and muscles tension, antihelmantic.

Fig.5. Typical use for plants in the Solanaceae family.
Biological Control:

In a healthier environment, natural adversaries like other insects may control insect pest numbers. In fields, it is
preferable to have populations of parasitic organisms, predator, diseases, antagonist, or competitors that control
pest numbers (I., 2012). Biological control methods have the benefit of not requiring pre-harvest periods and

being healthier for administration staff, consumers, and non-target species.
Conclusion:

As a result, it can be said that all of the investigated insecticides worked well against aphids, however their
toxicity levels varied widely. The technique can generate constant quantities of aphid divided into age-specific
groups while requiring minimum specialist equipment and causing little disruption to the aphid lifespan.
Recently, efforts have been focused on finding more potent compounds, such as insecticides, biological agents,
or naturally derived components that can help treatment plants develop virus resistance. Genes that are involved
in multiple biological processes are only mentioned once for the purpose of simplicity given how commonplace
they are. Those proteins are a part of a collection of biological functions that the transcriptome analyses'

operational groups addressed.
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