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Abstract

Most of the commercially available insecticides have broad range of toxicity as they target
those insect’s systems which have physiology closely like the higher mammals including
man. That is why they are imposing serious health hazard threats on human being due to
possessing very high mammalian toxicity, long-term residual persistency and high
magpnification potential. Other serious problems like ecological backlashes in pest species,
environmental pollution and degradation, threat to biodiversity conservation and loss of
beneficial fauna (predators, parasites pollinators etc.) is also caused. There is a dire
prerequisite to investigate and create biorational items which would challenge the majority of
the issues related with insecticides. Need is to create analogs of such biorational and
profoundly target explicit biomolecules through current biotechnological atomic
methodologies. Biorational approaches are fixated on the development and advance ment just
as specialized strategy for creepy crawlies which is moderately not quite the same as higher

creatures and person.
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Introduction

In history, Carl Djerassi (Djerassi et al., 1974) used the term “biorationals” in the beginning
for pheromones, insect hormones, and hormone antagonists. According to Environmental
Protection Agency (EPA) the term “biorationals” is closely synonym to term “biopesticides™
which have low risk, are derived from natural sources comprising plants, animals, bacteria
and certain minerals and are divided into “microbials”, plant-incorporated protectants (PIPs)
and biochemical (Rosellet al., 2008).

Semiochemicals: concepts and categories

Semiochemicals are a part of chemical ecology of any organism. Semiochemical is a
chemical or mixture of chemicals that provoke some behavioral responses in form of
chemical messages/communications among two same (intraspecific) or two different species
(interspecific) for execution of various aims including finding mates, food and habitat
resources, cautioning natural enemies, evading competition (Ayasse, 2010). They are
classified into two major groups’ intraspecific semiochemicals (pheromones) and
interspecific  semiochemicals (allelochemicals). The interspecific semiochemicals
(allelochemicals are further classified into allomones, kairomones, synomones, apneumones
and antimones (Cork 2004; Dhaliwal et al., 2006).

Bioche micals:

OIL, SOAP AND NEEM: Pesticides are existing that are effective against most of the life
stages of most of the important insect pests of tomatoes and other vegetables; these pesticides

can be less harmful to certain natural enemies of these pests.

Oil was also repellent to whitefly adults but reduced yields of tomato in the field when
applied at a concentration higher than 2%. Studies showed that soap, neem and oil were all
toxic to silver leaf whitefly nymphs, although coverage was particularly important for oil. Oil
was relatively non-toxic to adults of two species of lacewings (Chrysoper larufilabris and
Cerao chrysacubana) and to adults of a small lady beetle species (Nepha spisoculatus), and
was moderately toxic to larvae of a major whitefly parasite species (Encarsia pergandiella)

and to larvae of a non trash bearing species of lacewing (C. rufilabris). Oil was highly toxic
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to adults of the parasite species, to eggs of both lacewing species and, to a lesser extent, lady

beetle eggs. Toxicity was again mitigated by coverage.

Soap was profoundly harmful to whitefly grown-ups however just when wet. Soap caused
just slight consequences for the parasite species and was modestly poisonous to grown-ups of
both lacewing species and to larvae of the non-rubbish bearing lacewing species. Thenagain,

soap was exceptionally harmful to youngster scarab hatchlings.

Neem: is supposedly an anti feedant to whitefly grown-ups and is for all intents and purposes
non-harmful to the two types of lacewings and to the parasite. As a rule, rubbish bearing
lacewing larvae were less powerless to each of the three bio rational pesticides than non-
waste bearing larvae, in any event, while considering the expansive range
pyrethroidbifenthrin. Ryania is a plant insect spray produced using the ground stems of
Ryaniaspeciosa, a local plant of tropical America. The standard alkaloid in this stem remove
is ryanodine which makes up % of the item. Ryania is profoundly poisonous to the natural
product moth, indulging moth and corn earworm, European corn borer, and citrus thrips,
however it is ineffectual against the cabbage slimy parasite, cauliflower worms or boll

weevil. Ryania is a general use pesticide.

Sabadilla: This compound was first utilized in the sixteenth century, and filled in
prominence in this country during the Second World War when different botanicals, for
example, pyrethrum and rotenone were hard to find. The insecticidal residue is produced
using the seeds of a little enduring bulb in the Lily family. The poisonous segments are

deficient in other plant parts (roots, bulbs, stems and leaves).

Chemical Action  Common Name Trade Name Target Pests
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Pyrethrum and Pyrethrins: Pyrethrum is the natural product that comes starting from the
earliest stage dried bloom top of the African chrysanthemum, Chrysanthemum
cinerariaefolium. Pyrethrins allude to the insecticidal mixtures that happen in pyrethrum.
Pyrethrins influence the creepy crawly on contact, making aggravations in the sensory system

which in the long run bring about seizures and demise

Chemical control: Biorational Insecticides

e Profoundly fundamental (for example they are dispersed through the plant, basically
to new development, when applied to the roots) and translaminar (for example
promptly consumed into the leaf through the leaf surface). ¢ Soil-applied
imidacloprid, thiamethoxam, and dinotefuran have given control of the silverleaf
whitefly for 8-12 weeks on tomato. Foliar uses of imidacloprid, thiamethoxam and
dinotefuran controlled whitefly sprites, yet not just as soil applications. Foliar
utilizations of thiamethoxamand acetamiprid likewise controlled whitefly adults. Not
exclusively are soil uses of the nicotinoids more successful than foliar applications in
controlling whitefly fairies, the effect of soil applications on characteristic adversaries
would be relied upon to be not exactly that of foliar applications in light of the fact
that most normal foes would not be presented straightforwardly to the mixtures.

e Abamectin is an insect spray/miticide got from Streptomyces avermitilis, a
microorganism found in soil. Its method of activity includes impedance with
neurotransmission (CDPR, 1993). Tebufenozide is ainsect development disruptor
which interferes with insect molting hormones. The spinosyns are a group of synthetic
substances created by maturation of Saccharopolyspora microbes which are
poisonous because of interruption of synapses in both otarget and non-target
organisms (Kirst, 2010). Azoxystrobin is an engineered material gotten from
phytotoxic  intensifies  which  normally  happen in the  mushrooms
Oudemansiellamucida and Strobilurustenacellus. Its method of activity is interruption
of fiery responses including ATP union (AgChemAccess, 2015). At long last,
pyrethrins are normally happening materials got from the (Chrysanthemum
cinerariaefolium) blossoms and goes about as a contact nerve poisons (Extoxnet,
1994).

. =- |
www.justagriculture.in

Page4‘



Vol.1 Issue-7, MARCH 2021 (e-ISSN: 2582-8223)

<)JUST AGRICULTURE

multidisciplinary e-Newsletter

Microbial pest control:

Bacillus thuringiensis (bt) products:

o

Trichoderma harzianum T-22  Microbial, Fungi ﬁfggﬁféﬂl%z%
Gliocladium virens Microbial, Fungi SoilGard®
5”.""“""’” asperetum and Microbial, Fungi BIO-TAM 2.0®
richoderma gamsii
Bacillus subtilis 713 Microbial. Bacteria Serenade®, Cease®
Bacillus amyloliquefaciens D747 MNicrobial, Bactenia DoubleNickel® 55
Bacillus pumilus 2808 Microbial, Bacteria Sonata®
Streptomyces lydicus Microbial, Actinomycete Actinovate®. ActinoGrow®
Bacillus amyloliquefaciens ¥727 Microbial. Bacteria Stargus™_ Amplitude™
Bacillus mycoides isolate J Microbial. Bacteria LifeGard™ WG

Photograph by O’Neal and Bio, 2018

First generation products: Based on wild-type isolates collected directly from nature (i.e.
Dipel, Javelin, XenTari).Products for control of lepidopterous larvae are based upon two
subspecies of B. thuringiensis var. kurstaki (ie. Dipel™, Javelin™) and aizawai (i.e.
XenTari™) or a combination of the two (i.e. Agree™). Bacillus thuringiensis(bt) products:
As with insecticidal products, there is a time line of product evolution.

Contes | Pronc el

Diamondback XenTari®, Agree®

moth, armyworm
Dipel®. Deliver®,
Foray®. Biobit®._

Bacillus thuringiensis subsp. aizawai Microbaal,

Bacillus thuringiensis subsp. kurstaki Microbial. Bactenia A broad ranpe of

caterpillars T li®
Broad range of
Chromobacterium subtsugae Mlcrol?xali Rlot s su;klr%g & Grandevo®
Bacteria chewing insects.
mites & flies
Broad range of
Burkholderia rimojensis Miaobi.Dead sucking & Venerate®
Bacteria chewing insects,
mites & flies
Thei i Met52®,
Metarrhizium anisopliae Microbial. Fungus ToEEs DRSS GreenGuard®,_
whiteflies
Green Muscle®
A broad range of
. z 2 : sucking insects. ;
Isaria fumosorosea strain Apopka 97 Microbial, Fungus e PFR-97®

vine weevil

Second generation products: Based upon conjugation of the two subspecies (i.e. Agree).

Third generation products: Based upon the so-called Psuedomonasbased delivery system
(insertion of B. thuringiensis genes into Psuedomonas bacteria for the purpose of increasing
field persistence, i.e. Mattch™).
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Fourth generation products: Based upon new B. thuringiensis strains constructed using
recombinant DNA technology (ie. Crymax™, Lepinox™)The nature of biorational
pesticides depends upon the time, pest and crop upon which they are used for pest
control. Tebufenozide, indoxacarb, spinosad and emamectin benzoate can control southern
armyworm. Photograph by: Lyle Buss.

Conclusion

The suggested favorable circumstances of the biorational pesticides including their
explicitness, security to non-target organic entities, principally warm blooded animals, and
use in low, sums have coordinated to a serious examination program to improve more current
and more secure pesticides, especially in the past thirty years. This article is isolated into
three primary parts, including microbial insecticides in pest control, usage of
semiochemicals, and botanical insecticides for the control of major agricultural pests giving
explicit consideration to those down to earth moves toward that are identified with the

climate.
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