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1. Impacts of soil nutrition on floral traits, pollinator attraction, and
fitness in cucumbers (Cucumis sativus L.). (R3BEFEX#H)K FER
Cucumis sativus L.)ZESRHRHIE. (438 5| AE S BRI M)

H%i4: Annual plants allocate soil nutrients to floral display and pollinator rewards to ensure
pollination success in a single season. Nitrogen and phosphorus are critical soil nutrients
whose levels are altered by intensive land use that may affect plants' fitness via pollinator
attractiveness through floral display and rewards. In a controlled greenhouse study, we
studied in cucumbers (Cucumis sativus) how changes in soil nitrogen and phosphorus
influence floral traits, including nectar and pollen reward composition. We evaluated how
these traits affect bumble bee (Bombus impatiens, an important cucumber pollinator)
visitation and ultimately fruit yield. While increasing nitrogen and phosphorus increased
growth and floral display, excess nitrogen created an asymptotic or negative effect, which
was mitigated by increasing phosphorus. Male floral traits exhibited higher plasticity in
responses to changes in soil nutrients than female flowers. At 4:1 nitrogen:phosphorus ratios,
male flowers presented increased nectar volume and pollen number resulting in increased
bumble bee visitation. Interestingly, other pollinator rewards remained consistent across all
soil treatments: male and female nectar sugar composition, female nectar volume, and pollen
protein and lipid concentrations. Therefore, although cucumber pollination success was
buffered in conditions of nutrient stress, highly skewed nitrogen:phosphorus soil ratios
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reduced plant fitness via reduced numbers of flowers and reward quantity, pollinator
attraction, and ultimately yield.

SkJE: Scientific Reports

RATHIA:2022-12-16
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http://agri. ckcest. cn/filel/M00/03/49/Csgk0YgdFIaAaIM7AEhGMefWEqY739. pdf

2. Impact of Beauveria bassiana and Metarhizium anisopliae on the
Metabolic Interactions between Cucumber (Cucumis sativus L.) and

Cucumber Mosaic Virus (CMV) (BR7 A BEFH S EE T 35K (/R
Cucumis sativus L.) 5 RIEHIHRE ( MV ) RE EAERIFS )

4. In natural systems, plantendophyte interactions are important for reducing abiotic and
biotic stresses in plants by producing a variety of metabolites that protect plants from
pathogens and herbivores. Biocontrol strategies are increasingly being used as a viable
alternative to chemical pesticides. Entomopathogenic fungi (EPF) are one of them, and they
have been touted as a successful method for biological pest control in plants. Because EPF
strains are sensitive to environmental conditions when sprayed, the recently discovered
endophytic behavior of several EPF strains has improved their management. Cucumber
mosaic virus (CMV) is one of the most common and serious plant viruses worldwide,
infecting over 1200 plant species and being spread by more than 80 aphid species. CMV
control is directed towards the use of chemical insecticides to eradicate its insect vectors.
Endophytic EPF is currently being studied to control plant virus infection, and antagonistic
effects have been reported. Metabolomics is an emerging research field for plant metabolite
profiling and is employed to study plantendophyte interactions. In the present research,
metabolomics approaches were conducted to gain information into mechanisms involved in
defense against CMV in endophytes Beauveria bassiana and Metarhizium anisopliae
(EPF)-treated diseased cucumber plants. In addition, CMV-induced metabolic changes in
cucumber plants were investigated. Our analysis indicated large differences in cucumber
metabolites due to endophytes application. In total, six hundred and thirty-one metabolites
were differentially expressed in endophyte-treated CMV diseased cucumber plants.
Regulation of different kinds of amino acids, organic acids, and phenylpropanoids
metabolites could provide insight about plant defense mechanism against CMV pathogen.
Important metabolites were found to be regulated in diseased cucumber plants due to fungal
endophytes treatment that could possibly confer tolerance to CMV disease.
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