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Research Topic

Biological Validation of a Root System Architecture - 

Based Predictive Model for Heat Tolerance in 

Tomato Using the SUPER MAGIC Population

Connecting genebank materials with breeding 

programs using amaranthus as an example
Development of multiplex RPA for pepper viruses

Comparison of yield and mineral composition of iron-

rich mungbean varieties in two contrasting soil types

Dissentangling physical and biological pathways of 

biochar-induced soil microaggregate formation and 

carbon stabilization

Edible Ferns of Pacific: Biodiversity, Indigenous 

Knowledge, and Nutritional Value

Research Introduction and 

Objective

Heat stress is a major constraint to tomato 

productivity, particularly under climate change, and 

current selection methods rely mainly on above-

ground traits such as flowering and yield stability. 

However, root system architecture (RSA) plays a 

critical role in water uptake, plant vigor, and stress 

resilience, yet remains underutilized in practical 

breeding. Recent work within the World Vegetable 

Center tomato breeding program developed a high-

resolution RSA dataset and a predictive model 

linking root traits to heat tolerance using the SUPER 

MAGIC population. This project aims to biologically 

validate key RSA traits and test the predictive 

performance of the RSA-based heat tolerance model 

by comparing root, agronomic, and physiological 

responses of heat-tolerant and control lines under 

greenhouse conditions, supporting the integration 

of root phenotyping into routine breeding decisions.

Objectives

1. To biologically validate key RSA traits identified 

through SUPER MAGIC and PhenoRoot analyses.

2. To test the predictive performance of the RSA-

based heat tolerance model under greenhouse 

conditions.

3. To compare root, agronomic, and physiological 

responses between heat-tolerant and control 

tomato lines.

4. To assess the stability and inheritance potential of 

RSA traits across diverse genetic backgrounds.

WorldVeg has the largest public vegetable genebank 

and maintain more than 65000 accessions at 

Headquarters. Here, we want to bring genebank 

materials into our breeding programs through 

genomic data. From previous studies, we have 

sequenced genebank materials and breeding 

populations; some markers have been developed. 

So, we will use these marker information to select 

candidates with desirable phenotypes.

Vegetable viruses are emerging and re-emerging 

threats to sustainable production, with no effective 

universal management solutions. Their expanding 

host ranges and geographic spread, intensified by 

climate change, pose serious risks, particularly in 

developing regions where limited diagnostic 

capacity often leads to severe crop losses. Effective 

management depends on timely and accurate 

detection; however, current serological and 

molecular assays are target-specific, costly, and 

inaccessible to many laboratories.

This project will develop a multiplex Recombinase 

Polymerase Amplification (RPA) assay integrated 

into a lab-on-a-chip platform for point-of-care 

diagnosis. The system will enable simultaneous 

detection of multiple viruses infecting pepper, and 

the technique will be optimized for affordability and 

field deployment.

Mungbean is recognized for its high micronutrient 

content, especially iron (Fe) and zinc (Zn). In some 

mungbean varieties, seeds naturally contain more 

Fe, which can accumulate Fe in seeds, dependong on 

the availability of iron in the soil and the plant’s 

internal mechanisms for uptake and transport. 

Despite the high abundance of Fe in soils, its 

availability and uptake are often limited. 

This study will explain mechanisms of higher iron 

content in iron-rich WorldVeg varieties, compared 

to a common cultivar, by cultivating them in 2-3 soil 

types with different properties.

Biochar has emerged as a promising soil amendment 

addressing multiple agricultural and climatic 

challenges. Biochar enhances carbon sequestration, 

moisture and nutrient retention, and it reduces GHG 

emissions. Besides direct sequestration in biochar 

particles, it also protects native soil carbon through 

enhanced micro-aggregation. Yet, it remains unclear 

whether the physicochemical or biological 

(microbial) pathway is more important for aggregate 

formation, which will be addressed in the proposed 

lab/pot experiment followed by various analyses of 

soil aggregates.

This project documents edible fern species in the 

Pacific as biological, nutritional, and cultural 

resources, with attention to indigenous knowledge 

and regional context within the Asia–Pacific. The 

research combines desk-based reviews of 

biodiversity and ethnobotanical literature with field-

based sample collection and laboratory analysis to 

generate evidence relevant to sustainable diets, 

biodiversity conservation, and food systems 

research. We are now seeking short-term Research 

Assistants to support these activities through 

literature documentation and field and laboratory 

support, working under the supervision of World 

Vegetable Center Scientist.

Specific Tasks for Interns

Assist with greenhouse trial setup and heat stress 

treatments, conduct root phenotyping using the 

phenospex system, collect agronomic and 

physiological measurements, process and analyze 

RSA images and data, and support model validation 

and preparation of the final report and 

presentation.

Organize the genomic and phenotypes data of the 

amaranthus collections; Marker validation; Writing 

manuscripts

Primer design and development for multiplex PCR, 

followed by assay optimization, testing, and 

validation. Development of a Recombinase 

Polymerase Amplification (RPA) assay and its 

integration with lateral flow devices for rapid, field-

deployable detection.

Assist with greenhouse pot trial setup, conduct plant 

growth measurements and phenotyping using the 

phenospex system, collect yield and biomass data, 

and analyze data on mungbean and soil 

composition. Prepare final report and presentation, 

and eventually collaborate on a research 

manuscript. 

Assist with lab/pot trial setup, conduct soil sampling 

and lab analysis, collect crop yield and biomass data, 

and analyze all data. Prepare final report and 

presentation, and eventually collaborate on a 

research manuscript. 

•        Conduct structured reviews of academic and 

grey literature related to edible ferns, ethnobotany, 

and nutrition.

•        Compile and organise information from floras, 

herbarium databases, and ethnobotanical sources.

•        Support comparative reviews of edible fern 

use in other Asia–Pacific contexts.

•        Prepare summary tables, reference lists, and 

background materials for reports and publications.•        

Assist with field collection of edible fern samples in 

collaboration with local and indigenous partners.

Required Skills

Background in plant science, agriculture, biology, or 

a related field, with basic molecular or phenotyping 

experience and fundamental statistics skills; 

comfortable with field and laboratory work, careful 

and organized in data recording and sample 

handling, able to follow protocols, and capable of 

working both independently and as part of a 

research team with routine English communication.

Knowledge of molecular breeding; Basic R 

programming

Background in plant sciences with basic molecular 

biology and statistics skills.

Background in agronomy, agroecology, soil science, 

or related fields. Experiences with experiments and 

lab analysis are beneficial. Basic statistical skills are 

needed.

Background in soil chemistry, soil science, agronomy 

or related fields. Experiences with soil experiments 

and lab analysis of soil samples. Basic statistical skills 

are needed.

•        Graduates or current students in related field

•        Demonstrated experience in literature review 

and academic referencing

•        Strong organisational and written 

communication skills

•        Lived experience in the Pacific is a must. 

(Remote position: While the office is based in 

Tainan, Taiwan, applicants are expected to have 

relevant lived experience and can contribute 

effectively from their current location.)

What the Intern Will Gain from 

This Internship

The intern will gain hands-on experience in 

greenhouse experimentation, root phenotyping 

(RSA), heat stress evaluation, and data analysis, 

while developing practical skills in plant breeding 

research, experimental design, and teamwork within 

an applied tomato breeding program.

Knowledge of molecular breeding; Experience in 

molecular breeding; Experience in marker validation; 

Experience of scientific writing

The intern will gain hands-on training in basic primer 

design and validation, nucleic acid extraction, cDNA 

synthesis, and PCR-based plant virus detection. In 

addition, they will learn the principles, design, and 

application of lateral flow devices for rapid 

detection of plant viruses.

- experience with the agronomic/pot experiments

- skills and experience with measuring crop 

productivity, quality, and soil properties 

- knowledge and experience of using lab instruments 

such as UV-Vis spectrophotometer

- experience with data analysis and scientific writing

- Interaction, communication and presentation skills

- experience with the incubation/pot experiments

- skills and experience with analysis of soil and plant 

samples

- knowledge and experience of using lab instruments 

such as UV-Vis spectrophotometer, carbon/nitrogen 

analyzer

- experience with data analysis and scientific writing

- Interaction, communication and presentation skills

Hands-on experience in conducting structured 

literature reviews, and co-authorship of the 

manuscript 

Expected Duration One year 6-12 months 6-12 months 6-12 months 6-12 months
The internship will run immediately (starting now) 

and continue until 31 December 2026.

Additional Information 

Remote position: While the office is based in Tainan, 

Taiwan, applicants are expected to have relevant 

lived experience in the Pacific and can contribute 

effectively from their current location.

The Center reserves the right to update or modify any information at any time. All content is subject to change and is for reference purposes only.


