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Magnesium in human health
• Crucial for nucleic acid and protein synthesis, muscle 

contraction, and maintaining heart’s rhythm

National Diet and Nutrition Survey, 2016
UK Department of Health, 1991    

• Long term deficiencies linked to cardiovascular disease, 
diabetes, hypertension and seizures

• Deficiency risk greatest in higher income countries
– UK and USA adults: - 9 % consume less than LRNI

- 58 % consume less than RNI

• Crop biofortification could reduce deficiency risk for millions



0

10000

20000

30000

40000

50000

60000

70000

Le
af

 m
in

e
ra

l c
o

n
ce

n
tr

at
io

n
 (

m
g 

kg
-1

)

***

*

**

The Magnesium Hyper-Accumulator
***BC1F4

Trait identified in EMS population ICP-MS screen

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

0.0075 0.0375 0.075 0.375 0.75 1.125 1.5 3

Exogenous Mg concentration (mM)

**

**

**
*

Leaf Mg

Error bars: standard deviation
Mg P K S



Seg WT

Mg HA 

20 μm 20 μm

20 μm

Mg

Mg

20 μm

P

P

1

4

9

16

M
g co

n
cen

tratio
n

 (%
)

1

2

4

.3

1

4

9

P
 co

n
cen

tratio
n

 (%
)

2.6

0.2

0.6

1.4

1000 x 1000 micron



Mg HA 

Mg – Red
P – Green

Co-L – Yellow

80 x 80 micron – 1.2 micron resolution

20 μm

20 μm

Mg (counts/pixel)X-ray Image

20 μm 0

4000

8000

12000

16000

0

4000

8000

12000

16000

20 μm

SegWT



Mg – Red
P – Green

Co-L – Yellow

Mg hyper-accumulator 

Upper epidermis and mesophyll Mg/P co-localisation

Segregating wild-type

20 μm 20 μm

80 x 80 micron – 1.2 micron resolution

Mg

P

Co-L



Breeding high magnesium Brassicas

Candidate genes identified through bulk-segregant analysis
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