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1 . Two wrongs make a right: heat stress reversion ofa  male-sterile

Brassica napus line (BEMEA B BRUHIHSE R I SIEGY )

®i4: Male-sterile lines play important roles in plant breeding to obtain hybrid vigour. The
male sterility Lembke (MSL) system is a thermosensitive genic male sterility system of
Brassica napus and is one of the main systems used in European rapeseed breeding.
Interestingly, the MSL system shows high similarity to the 9012AB breeding system from
China, including the ability to revert to fertile in high temperature conditions. Here we
demonstrate that the MSL system is regulated by the same restorer of fertility gene
BnaC9-Tic40 as the 9012AB system, which is related to the translocon at the inner envelope
membrane of chloroplasts 40 (TIC40) from Arabidopsis. The male sterility gene of the MSL
system was also identified to encode a chloroplast-localized protein which we call
BnChimera; this gene shows high sequence similarity to the sterility gene previously
described for the 9012AB system. For the first time, a direct protein interaction between
BnaC9-Tic40 and the BnChimera could be demonstrated. In addition, we identify the
corresponding amino acids that mediate this interaction and suggest how BnaC9-Tic40 acts
as the restorer of fertility. Using an RNA-seq approach, the effects of heat treatment on the
male fertility restoration of the C545 MSL system line were investigated. These data
demonstrate that many pollen developmental pathways are affected by higher
temperatures. It is hypothesized that heat stress reverses the male sterility via a
combination of slower production of cell wall precursors in plastids and a slower flower
development, which ultimately results in fertile pollen. The potential breeding applications
of these results are discussed regarding the use of the MSL system in producing
thermotolerant fertile plants.
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1 . Mitigation of Plant Abiotic Stress by Microorganisms - Applicability

and Future Directions (VI EYAELEYIMME FIZBIER - &
PERIR K5 D)

&4 : The microbial ecosystem provides an indigenous system for improving plant growth,
health and stress resilience. Plant microbiota, including isolated microbial communities,
have been studied to further understand the functional capacities, ecological structure and
dynamics of the plant-microbe interaction. Due to climatic changes, there is an urgent need
to bring microbial innovations into practice. Mitigation of Plant Abiotic Stress by
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Microorganisms: Applicability and Future Directions is a comprehensive review of the
different strategies available to improve the plant microbiome. Chapters include key topics
such as: harnessing endophytic microbial diversity, microbial genes for improving abiotic
stress tolerance, and microbial bioformulations. Putting these strategies into practice can
have varying success in the field, so it is crucial that scientists are equipped with the
knowledge of which microorganisms are needed, as well as the use and suitability of
delivery approaches and formulations. This title will be an essential read for researchers and
students interested in plant microbial technologies and plant bio stimulants, plant pathology,
biocontrol, agronomy, and environmental mediation.
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2 . Agricultural Nanobiotechnology-Biogenic = Nanoparticles,
Nanofertilizers and Nanoscale Biocontrol Agents ((EAZKERL . 49K
REEBLFR IR A WIBG 16 51)

] 4 :  Agricultural Nanobiotechnology: Biogenic Nanoparticles, Nanofertilizers and
Nanoscale Biocontrol Agents presents the most up-to-date advances in nanotechnology to
improve the agriculture and food industry with novel nanotools for the controlling of rapid
disease diagnostic and enhancement of the capacity of plants to absorb nutrients and resist
environmental challenges. Highlighting the emerging nanofertilizers, nanopesticides and
nanoherbicides that are being widely explored in order to overcome the limitations of
conventional agricultural supplements, the book provides important insights to enable
smart, knowledge-driven selection of nanoscale agricultural biomaterials, coupled with
suitable delivery approaches and formulations will lead to promising agricultural innovation
using nanotechnology. Agricultural Nanobiotechnology: Biogenic Nanoparticles,
Nanofertilizers and Nanoscale Biocontrol Agents explores emerging innovations in
nanobiotechnology for agriculture, food, and natural resources to address the challenges of
food security, sustainability, susceptibility, human health, and healthy life. The book is ideal
for the multidisciplinary scientists whose goal is to see the use of nanomaterials in
agriculture to reduce the amount of spread chemicals, minimize nutrient losses in
fertilization and to generate increased yield through pest and nutrient management.
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