Article for Soil to Silo
New plant selection process under trial
“It’s the equivalent of having a paddock full of plants in just one Petri dish.”

This is the description Dr Phil Davies gives to a new plant breeding tool – in-vitro selection.

Dr Davies and his SARDI colleagues are experimenting with the pioneering technique at the Waite Campus in the hope that it will aid the very early selection of plant material which is tolerant to a range of environmental factors. These include boron toxicity and those stresses associated with saline and alkaline soil conditions, and lack of water.

Currently plant tolerances to these stresses are usually assessed by growing plants in pots in glasshouses and/or in the field where sub-optimal conditions are known to exist in the soil. Both have their limitations and can be relatively time consuming and expensive.

In the early stages of the in-vitro research, which is supported by the SA Grain Industry Trust, immature cells (microspores) of Sahara and Clipper barley plants, which would normally be destined to become pollen, were placed in separate small dishes (Petri dishes) in the laboratory. These two varieties were chosen because Sahara is a North African barley with tolerance to boron while Clipper, which used to be widely- grown commercially in Australia, is intolerant.

Various substances, including growth promotants which encouraged the microspores to grow, were also added to the dishes.
“We tested the tolerance of both Clipper and Sahara plants  to various levels of boron using two types of plant tissue grown in-vitro (in the dishes),” Dr Davies said.
“The growth of Clipper was retarded to a much greater extent than Sahara. One of four boron tolerance genes in Sahara must be acting to allow Sahara to grow more vigorously than Clipper.
“We have begun experiments to determine which of the four genes is responsible for the difference. We will then know which of the genes it may be possible to screen in-vitro for plant breeding purposes.”

Dr Davies says he and other research staff including research scientist, Dr Deepa Jha, are encouraged by the results to date.

Work in the coming year will expand to include whether manganese efficiency in barley plants can be selected in-vitro, along with possible drought tolerance.

“If successful, this approach to plant breeding in barley may be extended to wheat and other crop species,” Dr Davies said.

“It wouldn’t replace other plant selection processes but would certainly complement them.”

ENDS

In vitrook

