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Zinc (Zn) is an important micronutrient in human nutrition, where it regulates growth and 

development. Accordingly, an inadequate dietary intake of Zn causes a range of health-

related complications. The people at most risk of Zn deficiency are those who depend upon 

wheat, with this having a low Zn concentration and poor bioavailability. However, there is 

considerable variation in grain Zn among wheat cultivars, and we hypothesize that the major 

bottleneck for Zn biofortification is linked to Zn loading and spatial variation in accumulation 

in the grain. To test this hypothesis, mapping of grain Zn was carried out using synchrotron-

based X-ray fluorescence microscopy (XFM) with two genetically contrasting wheat 

cultivars, PBW343 (Zn efficient) and Goldmark (Zn inefficient). We obtained longitudinal 

and transverse sections (80 μm thickness) from mature grains. The elemental distribution 

within the wheat grain sections was examined in situ using XFM beamline at the Australian 

Synchrotron. A double Si (111) crystal monochromator was used to select a monochromatic 

beam of 18.5 keV X-rays, which was focused (2.0 μm × 2.0 μm) using Kirkpatrick–Baez 

mirrors. The XFM signal was collected using a 384-element Maia detector, and raw XFM 

data were analyzed using GeoPIXE software. Our results demonstrated that most of the Zn 

were localized in the seed embryo of Zn efficient PBW343 (170 mg kg
-1

) compared to Zn 

inefficient Goldmark (130 mg kg
-1

). Further, the highest embryonic Zn was located in shoot 

primordium and root primordium, whilst the highest Zn was in the shoot primordium. The 

highest shoot primordium Zn concentration was observed in PBW343. These findings 

suggest that embryonic Zn concentration is likely to play as a physiological marker that can 

be used for future Zn biofortification in wheat. 
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