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ABSTRACT

The tol-erance of triticale to soils of low copper status and low

zinc status over a range of pH, both natural- and artificially induced, I^Ias

determined in three glasshouse experiments and compared with its parent

species, wheat and rYe.

fn the first experiment, the tol-erance of triticale to low copper

status was determined in a neutral soil adjusted to both acid and al-kaline

pH. Tntermediate tol-erance of triticale was demonstrated, in that tritica-le

was tolerant like rye at pH 5.0, but sensitive at pH 8.4 like u¡heat. Rye

maintained the highesl concentrations of copper and wheat the lowest' and

concentration decreased with increasing pH. Upbake of copper showed'the

same pH dependence as concentration, and again rye had highest uptake of

copper and wheat the least.

The second experiment was identical in design to the first

experiment, but examined the tolerance of triticale to soiL of low zinc

status. Again, intermediate toferance of triticale was demonstnated. At

the alkaline pH in this experiment, where zinc was J-imiting' tritical-e was

sensitive like wheat, although maintaining both a total shoot yield and

grain yield intermediate between wheat (feast) and rye (highest). Rye was

tolerant of zinc deficiency. The concentration and absolute content of

zinc in all plant parts of rye and triticale were higher than those of

wheat at, maturity, irrespective of the zinc status of the soil and 1n all

pH environments.

Three natural soils (pH 5.0, 7.1, and B.B) cieficient in copper

and zinc, were chosen for the third experiment in which gnowth responses

of triticale, wheat and rye were compared at low and high levels of the

Iimiting trace elements. Results further established the tol-erance of rye

to extremes of pH, and to both copper and zinc deficiency whether separately
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or together, the relatively greater sensitivity of wheat, and the

intermediate performance of triticale. Typically posil-ive interactions

between zinc and copper were observed in vegeLative yield and grain yield

and most strikingly in potlen viability on which the patterns of grain

yield were based. A basic difference in the physiological effects of

copper and zinc deficiency r^/as on pollen viability: adding zinc alone

aggravated copper deficiency and decreased pollen viability and yield'

whilst adding copper alone general)y increased pollen viability and yield.

Genotypic differences in the copper-zinc interaction showed up strongly

at higher pH where grain was produced only by rye and triticale in the

unfertilised treatment.

Although there were marked differences among genotypes in their

sensitivity to a single deficiency of copper or zinc, the copper-zinc

interaction was physiologicalty similar for alt genotypes in each soil-.

Results of all three experiments were consistent in that rye I^Ias

most tolerant of copper and zinc deficiency in all soils and that,wheat was

most sensitive. It was also evident that effects of copper were more on

grain yield, whilst effects of zinc were mediated more through effects on

general vigour and vegetative yield. Thus, artificial pH adjustment led

to the same conclusion as natural extremes of pH.

This study showed conclusively that pH did indeed effect the

uptake of copper and zinc, however, pH had a larger infl-uence on the

avail-abilify of zinc than of copper. This was contrary to the findings

of Piper and Beckwith (1g4g), who found that pH had nó effect on the

availability of copper.
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