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	Name of Supervisor: 

	Dr Rahul Bhosale

	Research Theme: 

	Agriculture and Food Security

	Location of Project:

	University of Nottingham - Sutton Bonington Campus



	Project Title:

	Investigating the role of plant hormones in defining root architecture

	Project Description:

	Root architecture is an underutilized hidden half of crop development, playing an essential role in water absorption, resource acquisition, and soil structure. Deeper roots help with water and nitrogen uptake in resource-poor soil meanwhile, shallower roots are better adapted to waterlogging and uptake of immobile nutrients such as Potassium and Calcium. The changes in global climate resulting in higher temperatures and drought stress represent a significant challenge for the root systems of important crops such as wheat and rice. 
As a part of the UK-wide Delivering Sustainable Wheat programme, the Bhosale lab investigates the genetic control for root architecture in model plants and cereals and their response to heat stress. Screening of two genetically diverse populations of Wheat and Barley for root architecture has revealed varieties with contrasting shallow and steeper root architecture. 
This project will involve diving deeper into the genotype-environment interaction of cereal root systems, especially heat stress. Utilizing cutting-edge phenotyping methods such as X-ray micro CT to visualize roots in the soil under heat stress and a clinostat to analyse root responses to microgravity; this project will aim to elucidate the architecture and behaviour of wheat and barley roots in different environments. Additionally, transcriptomic data will be generated for barley varieties with contrasting root architecture under heat stress to identify potential genes playing a major role in response to high-temperature conditions. The student will gain skills in experimental setup, root phenotyping, micro-CT data analysis and transcriptomics data generation. 
The Bhosale lab's collaborative network will also allow the student to forge connections with research groups within Nottingham University as well as research institutions around the UK.

	Bench Supervisor:

	Erfan Ghafouri (PhD Student, BBSRC DTP Studentship), Atish Bansod (Senior Technician)

	Potential skills that can be developed:

	confocal microscopy, electron; high resolution microscopy; sub-cellular localisation of molecules; statistics; genetics and genomics; Micro CT;  CRISPR;

	Training opportunities:

	Women in Wheat training for female students at the JIC. 
Confocal training. 
microCT data analysis training
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