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EFFECT OF GRAIN COMPOSITION ON WATER UPTAKE BY MALTING BARLEY: A GENETIC AND

ENVIRONMENTAL STUDY
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Water uptake into the grain is a critical aspect off malting quality. Contrasting environments have been

used to examine the role of protein and cell wall components in water uptake. A model based on a

threshold value for protein content, the ratio of B to C hordeins and the composition and solubility of

0-glucans has been formulated. Better malting performance is associated with lower levels of insoluble

0-glucans and higher levels of C-Hordein.

Introduction

Although it has been recognized that water uptake decisively

affects the subsequent malting process and the quality of malt

obtained17-34, very little is known about modification of up
take by factors which determine the structure and com

position of the barley grain. Mealy grains absorb water more

rapidly than steely4 and a positive correlation exists between

starch content and the time required to attain a pre

determined moisture content. There is also an inverse

relationship between enzyme activity and the required steep

ing time1415. The rate of water uptake is affected by grain size
as smaller grains take up moisture more rapidly and to a

greater extent than larger grains. This effect is largest in

grains of less than 2.4 mm width25.

Genetic and environmental effects have been demonstrated

for water uptake6, with genetic effects (G) being greater than

environmental (E) with no significant G x E interaction. The

effects of different steeping regimes on malting quality and

predictive tests, such as milling energy', were explored by

Swanston and Taylor20, who concluded that hardness of the

grain following steeping and 24 hours germination was a

good predictor of malting quality.

MacGregor7 suggested that the existence of a high level of
insoluble protein (hordcin) in the sub-aleurone region, could

impede movement of water into the central endosperm during

steeping. A difference in distribution in hordcin has been

shown in the comparison of a good and poor quality culti

var''. Here a high proportion of hordein was present in the

peripheral layers of the poor quality cultivar, and more was

present in the form of high M, polymers. Davies et al?

demonstrated the presence of B- and C-hordein deposits in

the sub-aleurone. Gel protein distribution throughout the

endosperm and sub-aleurone showed different patterns in

barley cultivars of contrasting malting quality14.

To date the studies reported have dealt with diverse groups

of genotypes. It is, however, known that different genetic

backgrounds may influence the particular phenomenon under

study in an erratic and unpredictable manner. To avoid those

drawbacks the use of genotypes differing in a very limited

number of genes, i.e. near-isogenic lines or mutants, is advis

able". Swanston et al.n followed this philosophy and studied

the malting behaviour of the barley mutant TR49 and its

parental cultivar Troubadour on samples grown in the con

trasting environments of Scotland and Spain in 1991. These

preliminary data implied the existence of large differences in

water uptake between Spanish and Scottish samples, probably

related to the differences in endosperm structure and com

position. Differences in hordein and /D-glucan quantity were

considered to be important but it was considered necessary to

collect data from more than one season.

In this paper the results are reported of investigations on

water uptake, carried out with Troubadour and TR49 grown

in Scotland and Spain in 1991 and 1992. The climates of the

Mediterranean Spain and that of Scotland are so different as

to affect decisively the composition of barley grain. Whereas

in Spain spring barley is sown in November-December and

harvested in June-July, in Scotland it is grown as a pure

spring crop, sown in March-April and harvested in August.

That makes Spanish spring barley to be a short day crop

whereas in Scotland it is a long day crop. In Spain there is

usually lack of rainfall and high temperatures at the end of

barley life cycle (late spring-early summer) while in Scotland

there is usually no shortage of rainfall and temperatures are

mild during the end of the crop (July-August).

Materials and Methods

The spring barley mutant TR49, bred by Molina-Cano in

Spain10, whose malting behaviour has been reported pre-
viously12-13-21-22-23, and its parent cultivar Troubadour were

grown in replicated plots at Dundee (Scotland) and Bell-Hoc

(Spain) during 1990-91 and 1991-92. The Scottish growing

seasons extended from April to August, whereas in Spain the










