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1. Role of secondary metabolites in plant defense mechanisms: a
molecular and biotechnological insights GRAEAREYIEFE YIRS EALH] 5
YER: T AR WARE)

%A: The plants produce secondary metabolites (SMs) as defence compounds against both abiotic
and biotic stresses. These stresses instigate the secretion and release of SMs by up or
down-regulating the concerned genes involved in their synthesis. This review article gives a
molecular insight into the genes and regulatory proteins controlling the synthesis of SMs, which
may help decipher the role of the biosynthetic pathway intermediates and thereby scoring genes
providing resistance to various stresses. The article comprehensively describes the roles of
different SMs in plant defence and their molecular mechanisms of action.
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R A H#: 2024-05-24

4 3C8%ER: : http://agri.nais.net.cn/file1/M00/03/6F /CsgkOWZiygiAB-57ACINtXMCTOg197.pdf

2. Potential Application of Organic Electronics in Electrical Sensing of
Insects and Integrated Pest Management towards Developing Ecofriendly

Replacements for Chemical Insecticides (5 HLH F2£7E B B AR RFIE
BEERETREENAH, TFREERBEFIRFRER M)

f&j41: Synthetic insecticides are widely used against plant pest insects to protect the crops. However,
many insecticides have poor selectivity and are toxic also to beneficial insects, animals, and
humans. In addition, insecticide residues can remain on fruits for many days, jeopardizing food
safety. For these reasons, a reusable, low-cost electronic trap that can attract, detect, and identify,
but attack only the pest while leaving beneficial insects unharmed could provide a sustainable,
nature-friendly replacement. Here, for the first time, research results are presented suggesting the
great potential and compatibility of organic electronic devices and technologies with pest
management. Electrical characterizations confirm that an insect's body has relatively high dielectric
permittivity. Adaptive memcapacitor circuits can track the impedance change for insect detection.
Other experiments show that printed polymer piezoelectric transducers on a plastic substrate can
collect information about the weight and activity of insects for identification. The breakdown
voltage of most insects’ integument is measured to be <200 V. Long channel organic transistors
easily work at such high voltages while being safe to touch for humans thanks to their inherent low
current. This feasibility study paves the way for the future development of organic electronics for
physical pest control and biodiversity protection.
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3. Enantiomeric Discrimination in Insects: The Role of OBPs and ORs
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4. Olfaction is a complex recognition process that is critical for chemical communication in
insects. Though some insect species are capable of discrimination between compounds that are
structurally similar, little is understood about how this high level of discrimination arises. Some
insects rely on discriminating between enantiomers of a compound, demonstrating an ability for
highly selective recognition. The role of two major peripheral olfactory proteins in insect olfaction,
i.e., odorant-binding proteins (OBPs) and odorant receptors (ORs) has been extensively studied.
OBPs and ORs have variable discrimination capabilities, with some found to display highly
specialized binding capability, whilst others exhibit promiscuous binding activity. A deeper
understanding of how odorant-protein interactions induce a response in an insect relies on further
analysis such as structural studies. In this review, we explore the potential role of OBPs and ORs in
highly specific recognition, specifically enantiomeric discrimination. We summarize the state of
research into OBP and OR function and focus on reported examples in the literature of clear
enantiomeric discrimination by these proteins.
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4. The Role of Plant-Associated Microbes in Mediating Host-Plant
Selection by Insect Herbivores (BE#IHHAEYIE B RERZIYITHE E-1E
Yok PR F)

4. There is increasing evidence that plant-associated microorganisms play important roles in
shaping interactions between plants and insect herbivores. Studies of both pathogenic and
beneficial plant microbes have documented wide-ranging effects on herbivore behavior and
performance. Some studies, for example, have reported enhanced insect-repellent traits or reduced
performance of herbivores on microbe-associated plants, while others have documented increased
herbivore attraction or performance. Insect herbivores frequently rely on plant cues during foraging
and oviposition, suggesting that plant-associated microbes affecting these cues can indirectly
influence herbivore preference. We review and synthesize recent literature to provide new insights
into the ways pathogenic and beneficial plant-associated microbes alter visual, olfactory, and
gustatory cues of plants that affect host-plant selection by insect herbivores. We discuss the
underlying mechanisms, ecological implications, and future directions for studies of plant-microbial
symbionts that indirectly influence herbivore behavior by altering plant traits.
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2. A process to identify specific defense mechanism corresponding to
different crop diseases and spoilage, and determining the unique volatile
profile that triggers these defense mechanisms GRAIA EVEYDR ER/E K
XoF L A SE B AL, FF S ok A 3 B 7 AL ] X MR R W ARHALE ) i
%)

4. This invention is in the field of Agriculture and particularly, about a process to identify the
specific defense mechanism corresponding to different crop diseases and spoilage, and to determine
the unique volatile profile that triggers these defense mechanisms to reduce spoilage, and retain
freshness and quality in the agricultural produces. The process comprises the steps of identifying
crop spoilage, mapping biochemistry pathway to crop spoilage, identifying defense pathway,
identifying molecular targets that trigger the biochemistry pathway, selecting the active compounds
from the repository, and wet-lab testing of screened compounds. The process proves that the
ingredient can activate the defense pathways to reduce spoilage and retain freshness/ quality.
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