
University of Saskatchewan researchers are using synchrotron light to literally peel back the 
onion on cell walls to help plants better withstand the stresses caused by climate change and 
disease. By studying onions, the team can easily peel away a single layer of cells and see the 
changes in the cell wall — a plant structure key to protecting against stresses of various kinds. 
Their project explored how calcium and boron play a beneficial role in strengthening plant cell 
walls, helping reduce the dehydration that comes with freezing and drought and increasing 
resistance to pathogens. DOI: 10.3390/plants11030385. 

PEELING BACK THE (ONION)
LAYERS ON DROUGHT & DISEASE

About 65 per cent of the world’s pulses are grown in Canada, mainly in Saskatchewan, and worldwide exports of $2.9 billion in 
2021. Researchers from the University of Manitoba have developed a simple technique to reduce lentils and chickpeas’ cooking 
times by exposing them to microwaves in the drying process. Exports of these crops are growing, as appetite for lentils, peas, 
and chickpeas increases in places like India, where they are an important source of dietary protein. Using advanced imaging 
techniques, the team could pinpoint how proteins, carbohydrates, and fats shifted due to treatment, indicating exactly how 
faster cooking times could be achieved to make pulses easier to cook with.                                                                                DOI: 10.1080/10942912.2016.1163578

BETTER-COOKING PULSE CROPS

Researchers from the University of Saskatchewan used 
SXRMB to explore the effects of fertilizer microdosing on 
vegetable yields in the hopes of helping farmers in 
Nigeria and the Republic of Benin. The overall work looks 
at innovate ways to solve food security in Africa by 
combining agricultural with socio-economic studies and 
other developmental work. Standard applications see 
fertilizer spread across a field, with much of it being 
washed away by irrigation. By using a microdosing 
application, the researchers found that similar yields 
were possible. This approach is also beneficial to the 
environment, as fertilizer in runoff can have detrimental 
effects on the ecosystem. The team are continuing to 
investigate both the sustainability of the approach and 
the effects on soil health. DOI: 10.3390/soilsystems4010005

HELPING TO 
GROW MORE 
FOOD IN AFRICA

While cereals feed most of the world, they lack readily-absorbable minerals necessary to human diets. 
For example, wheat accounts for 20 per cent of the world’s food supply, but many of the minerals in 
wheat are lost when the bran is processed away. Working towards a breed of wheat that would have 
higher mineral content, researchers from India used imaging techniques at the CLS to perform the 
first physical mapping of mineral localization, variety, and transport in current wheat breeds.

DOI: 10.1007/s00425-014-2084-4

MAPPING NUTRIENTS IN WHEAT

GLOBAL FOOD SECURITY

@canlightsource

The Canadian Light Source is the only light source 
in the world providing solutions to plant and soil 

sciences. The CLS enables researchers to develop precise 
understanding of the structure, composition, and function 

of soils, soil-root systems, and various plant parts. 

PLANTS AND MICROBES
Detecting Diseases
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Images of healthy and infected wheat spikes look the same 
externally, but CLS X-ray images reveal internal structural 
differences, providing key insight into disease.

PLANT NUTRIENTS
Drought Tolerance in Wheat
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CalciumNutrients in plant tissues 
and soils can be mapped 

on the micro and nano 
scale. In this image, the 
nutrients in a drought-

sensitive and high-yield 
wheat variety known as 

Superb is compared to the 
lower-yield but drought 

resistant Stettler variety.    

Capable of complete samples characterization for agriculture research

SOIL AND ROOT 
INTERACTIONS
The root systems of living 
plants in natural soil can 
be studied throughout the 
plant’s growth process.

Images of healthy and diseased wheat florets: externally 
they look the same, but internal imaging reveals 

different developmental stages. This work helped 
identify differences between Fusarium Head Blight-

infected and resistant plants. 
DOI:10.1186/s12870-014-0357-5

DEVELOPMENTAL 
BIOLOGY

Seed Development

Sumai3 FL62R1 Muchmore

3D STRUCTURAL 
IMAGING
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Internal structural details of living plant 
structures can be studied in 3D. This image 
shows water and nutrient transport vessels 
in wheat.

CHEMICAL IMAGING
Microscale  Imaging
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Cross section of 
the tree bud

Dormant buds play a key role in preventing freeze 
damage to trees and studying their composition will 
reveal how they help Norway spruce (Picea abies) 
trees survive cold winters.

Nanoscale Imaging

Lignin

A

Cellulose

B

Resin

C In
te

ns
ity

 (a
.u

.)

D

1

3

2 E

DOI:10.1371/journal.pone.0122959

Mapping of lignin, cellulose, and resin in a lentil stem 
reveals the quantity of each biopolymer present. 
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