
Title Some Aspects of the Quality of Spring Wheat Grown in Ireland, 1975-1979

Authors(s) Dweyer, Elizabeth, Walshe, T., Gormley, T. R. (Thomas Ronan)

Publication date 1982

Publication information Dweyer, Elizabeth, T. Walshe, and T. R. (Thomas Ronan) Gormley. “Some Aspects of the Quality 

of Spring Wheat Grown in Ireland, 1975-1979” 6 (1982).

Publisher An Foras Talúntais

Item record/more 

information

http://hdl.handle.net/10197/6890

Downloaded 2023-04-27T09:43:47Z

The UCD community has made this article openly available. Please share how this access

benefits you. Your story matters! (@ucd_oa)

© Some rights reserved. For more information

https://twitter.com/intent/tweet?via=ucd_oa&text=Some+Aspects+of+the+Quality+of+Spring...&url=http%3A%2F%2Fhdl.handle.net%2F10197%2F6890


,,,-

' 

fr. J. Fd Sci.-Technol., 6: 79-89, 1982 

AN FOP.AS TALUNTAIS 
Re,. rir1t No: 

c-·l·4. i..~ '1 

SOME ASPECTS OF THE QUALITY OF SPRING WHEAT GROWN IN 
IRELAND, 1975-1979 

Elizabeth Dwyer, T. Walshe, T. R. Gormley 
An Foras Ta!Untais, Kinsealy Research Centre, Malahide Road, Dublin 5 

ABSTRACT 
·- •. ,_ <.': 

The quality of 9-10 spring wheat varieties from 11-13 growing locations (counties) was investigated over 5 
seasons (1975-79) using chemical, physical, milling and baking tests. There was no difference between 
counties in terms of wheat quality over the period when the results were based on means for the 9-10 
varieties; however, wheat quality was significantly different from season to season based on the tests 
carried out. Correlation coefficients between bread score and the different wheat/flour quality 
parameters were .generally small. 

INTRODUCTION 

The Irish flour milling industry uses about 300,000 tonues of wheat annually, of 
. which 50-60% is grown in Ireland(!). The acreage under wheat (winter and spring 

combined) has fallen in recent years from 82,458 ha in 1969 to 55,080 ha in 1974 to 
48,883 ha in 1979 (2). In the last 2-3 years there has been an increase in winter wheat 
production which means that the acreage of spring wheat has fallen even lower than 
ihe overall figure suggests. 

The quality of Irish-grown grain for milling and baking purposes has been 
maintained by growing varieties specifically bred for Irish climatic conditions or 
alternatively by the use of varieties from Europe which are suitable for Irish 
conditions .. To date, practically all Irish-grown wheat for milling is spi:ing wheat, 
although winter wheats are beginning to make some inroads. · 

The flour milling industry seeks to maintain a grist protein content of 
approximately 11.5% (at 15% moisture) {3); this is achieved by supplementing 
native grain with imported grain. Purchasing ~tandards being used by the industry in 
1981 include a. mininmm of 9.5% protein in the wheat at i5% moisture and a 
minimum Falling.Number value of 160 sec; a sliding scale of payment is used for 
'inoisture content and hectolitre_ weight; deductions are made for a -"screenings" 
content over 4% (2.25 inm sieve). 

Winter and spring wheat varieties are grown by the Department of Agriculture in 
different locations to assess their agronomic characteristics. They are screened 
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initially in performance trials and the best ones "graduate" to the variety testing 
stage (4, 5). After harvesting, samples of the undried grain are sent to Kinsealy 
Research Centre where their suitability for milling and baking is determined (6). 
Special emphasis is placed on the detection of varieties with high amylase activity in 
view of the tendency of some varieties to sprout under, the often moist, Irish 
weather conditions (7, 8). On the basis of the agronomic and laboratory results, the 
Department of Agriculture publish a recommended list for wheat varieties on an 
annual basis. This paper reports results of laboratory tests carried out on spring 
wheat varieties grown by the Department of Agriculture at a number of sites over 
the period 1975-1979. 

EXPERIMENTAL 
Source of samples 
Samples of spring wheat were obtained from trials conducted by the Department of 
Agriculture. These trials were in the following 13 counties: Dublin, Meath, 
Wicklow, Kildare, Laois, Tipperary North and South Riding, Wexford, Cork, 
Kilkenny, Waterford, Carlow and Louth. The location of the trials within each 
county varied from year to year. 

Samples were tested from all these locations in 1976, 1977 and 1978; in 1975 no 
samples were tested from Wicklow or Kildare and in 1979 samples from Carlow and 
Louth were not evaluated. 

From 9-10 varieties were tested from each location each year. The actual varieties 
included in the trials changed from year to year as some were discarded, new ones 
included and some retained. The varieties Sappo and Kleiber were grown in every 
season and the former was used as a control. 

Physical, chemical and baking tests 
On reception, samples were tested for moisture content, hectolitre weight, 1000 
grain weight and "screenings" content before drying. Results are not presented for 
these parameters in this paper as it was the practice to carry out these tests on 
undried samples making direct comparisons from year to year, or variety to variety, 
difficult. This procedure has been changed and the hectolitre weight test was rnrried 
out on both dried and undried samples in 1980; !OOO grain weight values were 
-converted from an "undried to a dried" ·basis. 

Samples were dried to 14-15% moisture using forced air at a temperature of not 
. greater than 43°C. After cleaning, the wheats were conditioned 24 hr before milling 
to bring the moisture content to a uniform 15"7o; they were then milled.on a Buhler 
experimental mill using a standard milling technique to give a flour comparable in 
quality to that produced in a commercial mill (9). Flour colour was measured by the 
Kent-Jones and Martin procedure. 

Wheat samples were ground on a ·Glen Cresto.n micro hammer mill for protein · 
estimation which was carried out by a semi-micro Kjeldahl method (N x 5 .7); flours 
were.evaluated for Falling Number value, Zeleny sedimentation value, protein and 
wet gluten contents. All samples were tested by standard procedures (10). 
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Flours were baked using a long fermentation process with a total fermentation 
time, including proof, of 2.67 has described by Dwyer and Walsh (11). The dough 
was scaled at 908 g (2 lb loaf) and was baked for 55 minutes at 215°C. The bread was 
evaluated for loaf volume (seed displacement) and was scored subjectively on a scale 
from 1 (worst) to lo (best) as outlined by Spillane and Corr (12). 

Statistical analysis of results 
To cope with the large number of samples for testing it was necessary to combine 
field replicates. One composite sample, therefore, of each variety was obtained from 
each location in a given harvest. 

'Due to the absence of replicates and also because only two of the varieties were 
grown in each of the five seasons, the location by variety interaction was used as the 
error term in both the location and variety effects. If the interaction is significant 
this will give an overestimate of the error term and the significance tests for location 
and variety effects will be conservative. In the absence of a proper error term or a 
test for the presence of the interaction, this procedure, while not ideal, offers some 
objectivity in assessing the location and variety effects. 

Results for seasons are based on the varieties Sappo and Kleiber as these were the 
only two varieties grown in each of the five seasons. This also facilitated a limited 
inter-county comparison based on these varieties and also an examination of the 
interactions between the varieties, the locations and the seasons. 

RESULTS 

Data for counties 
There were no statistically significant differences between counties for the various 
quality parameters when the results were averaged over the 9-10 varieties in the 5 
seasons. Grand mean values together with the standard deviations of the means for 
counties are presented in Table 1. Flour extraction rates were between 72.4 and 
71.4% while flour colour values ranged·from 1.0 to 3.0 K-JM units. Wheat protein 

TABLE 1: Grand mean values' for spring wheat quality parameters 

Parameter 
Flour extraction (OJo )2 
Flour colour (K-JM units) 
Falling Number value (sec)3 
Protein (o/'o) wheat4 · 
Zeleny sedimentation value (ml) 
Wet gluten content (o/o) 
Bread scores 
1based on 9-10 varieties from 10-13 locations (1975-1979). 
2Buhler mill. 
3on 7 g flour (5 gin 1975 and 1976). 
4at -150/o moisture. 
51 (worst) to 10 (best). 

x 
71.8 

1.76 
273 

10.S 
46 
35 
9.4 

Std dev for county 
treatment means 

0.34 
0.51 

17.8 
0.37 
3.2 
1.6 
0.11 
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values ranged (at 150Jo moisture) from i l.20Jo for County Waterford to 9.8% for 
Dublin with a mean of 10.50Jo. Waterford had the highest Zeleny sedimentation 
value at 54 ml and Louth the lowest at 42 ml. Falling Number values ranged from 
297 sec for flours from Carlow to 239 sec for Dublin. Wet gluten contents ranged 
from 33 to 380Jo while bread score values were between 9.3 and 9.7 

However, when data for counties were based on only two varieties (Le. Sappo and 
Kleiber) in the 5 seasons, there were significant differences between counties for the 
various quality parameters with the exception of flour extraction and bread score . 
(Table 2). This was due to the fact that smaller. standard errors were obtained when 
using data for only two varieties. The pattern within the data was very similar to that 
compiled from the 9-10 varieties. 

TABLE 2: Values1 for spring wheat quality parameters in 13 locations {counties) 
Floui Zeleny 

Flour colour Falling Protein sed Wet 
extraction2 (K-JM Number3 ('lo) value gluten Bread 

County ('lo) units) (sec) (wheat)4 (ml) ('lo) scores 
Dublin 71.1 1.5 218 9.6 47 32 9.3 
Meath 70.8 1.7 271 10.4 50 37 9.7 
Wicklow 71.3 1.4 244 10.0 48 34 9.4 
Kildal.'e 71.2 1.8 287 10.3 50 36 9.5 
Laois 71.4 1.8 264 10.6 . 51 37 9.5 
Tipperary NR 72.0 2.2 272 10.2 46 34 9.5 
Tipperary SR 72.1 2.8 253 10.2 46 32 9.6 
Wexford 71.0 2.0 219 10.6 49 36 9.3 
Cork 72.1 2.1 258 10.1 47 33 9.3 
Kilkenny 71.2 1.5 268 10.3 49 33 9.3 
Waterford 71.6 2.9 265 11.0 58 37 9.4 
Carlow 71.3 1.6 289 10.8 53 38 9.3 
Louth 70.4 1.6 250 10.0 48 35 9.1 

F-test NS p<0.001 p<0.01 p<0.001 p<0.01 p<0.001 NS 
SE 0.43 0.17 11.9 0.14 2.02 0.76 0.11 

I based on varieties Sappo and Kleiber over 5 seasons. 
2Buhler mill. 
~on 7 g flour (5 gin 1975 and 1976). 
4at 15o/o moisture. 
s I (worst) to 10 (best). 

Data for seasons 
There were statistically significant differences between seasons for all of the wheat 
quality parameters tested (Table 3). However, in some cases, the differences were 
not of practical significance. It must also be remembered that the differences are 
based on only two varieties, i.e. Sappo and Kleiber. Mean flour extraction rates were 
different (p<0.001) even though they only ranged from 72.50Jo in 1978 to 70.50Jo in 
1975 (Table 3). Flour .colour values were also different (p<0.001) with the worst 
flour colour in 1978 and 1979. 

Alpha-amylase activity varied considerably between 1975 wh.en the value was 210 
sec and 1977, when the mean Falling Number value was326sec. However, it should 
be noted that 5 rather than 7 g of flour was used for the test in 1975 and 1976 (to 
differentiate between varieties) due tothe very low amylase activity in those seasons . 

. ,-__ _ 
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TABLE 3: Values' for spring wheat quality parameters in 5 seasons 
Flour Zeleny 

Flour colour Falling Protein sed Wet 
extraction2 (K-JM Number3 (%) value gluten Bread 

Season ('lo) units) (sec) (wheat)4 (ml) (%) scores 

1975 70.5 1.3 210 10.6 46 36 9.2 
1976 70.7 1.3 212 10.3 52 35 9.3 
1977 71.3 1.6 326 10.0 46 33 9.3 
1978 72.5 2.3 288 10.9 55 39 9.5 
1979 71.7 3.1 255 9.8 46 31 9.7 

F-test p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
SE 0.27 0.11 7.4 0.09 1.25 0.47 0.07 
1based on varieties Sappo and Kleiber from 13 counties. 
2Buhler mill. 
Jon 7 g flour (5 gin 1975 and 1976). 
4at 15o/o moisture. 
s1 (worst) to 10 (best). 

Wheat protein content was lowest in 1979 at 9.8% -(15% moisture) (fabk 3) and 
highest in 1978 (10.9%). Mean flour protein contents were always about 1 OJo lower 
than the corresponding wheat protein figures -and are not quoted here. Zeleny 
sedimentation values were also different (p<0.001) ranging from 55 ml in 1978 to 
46 ml in 1975, 1977 and 1979; wet gluten contents were different, ranging from 39% 
in 1978 to 31% in 1979. Bread score values were fairly similar (Table 3) with the 
exception of 1978 and 1979 when bread quality was better and the scores were 9:5 
and 9. 7 respectively. 

Interactions 
Significant interactions were obtained between varieties, (Sappo, Kleiber) and 
seasons and between seasons and locations for most of the quality parameters (fable 
4). There was no significant interaction between varieties and locations. 

TABLE 4: Statistical significance of interactions' between varieties (V), locations 
(L) and seasons (S) for spring wheat quality parameters 

Flour Zeleny 
Flour colour Falling Protein sed· Wet 

extraction2 (K-JM Number3 (%) value gluten Bread 
Interaction (%) units) (sec) (wheat)' (ml) (%) scores 
VL NS NS NS NS NS NS NS 
vs NS p<0.05 p<0.05 p<0.01 NS p<0.05 NS 
LS NS p<0.001 p<0.01 p<0.001 p<0.001 p<0.001 p<0.05 

·1based on varieties Sappo and Kleiber grown in 13.locations (counties) in 5 seasons (1975-79). 
2Buhler mill. 
3on 7 g flour (5 .gin 1975 and 1976). 
4at 15o/o moisture. 
51 (worst) to 10 (best). 

Results for varieties 
Flour extraction and flour colour: Both extrnction rate and flour colour were 
significantly different for varieties in each of the years 1975 to 1979 (fables 5 and 6). 
The varieties Quern, Finnian, and Skco wer-e well rated for level of flour extraction 
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TABLE 5: Flour extraction rate (%, Buhler mill) for spring wheat varieties. 
1975-19791 

1975 1976 1977 1978 1979· 

Quern 73.6 Finnian 72.5 Sicco 72.5 Sicco 74.5 Sicco 73.5 
Sap po 72.2 Quern 72.3 Finni an 72.5 Finni an 74.2 Timmo 73.4 
Amy 71.7 Sicco 72.2 Drabant 72.0 William 73.4 William 73.3 
Sirius 71.6 Amy 71.9 Sap po 71.9 Sirius 73.4 Echo 73.0 
BW513 71.6 Sap po 71.7 BW486 71.8 Maris Dove 73.3 w 16599 72.9 
Maris Dove 71.2 Drabant 71.2 BW513 71.7 Sap po 73.3 BW75/83 72.8 
Carroll 71.2 Maris Dove 71.2 Timmo 71.6 Timmo 72.7 Sap po 72.7 
Drabant 70.9 BW513 70.6 Sirius 71.6 Kleiber 71.7 Kleiber 70.7 
Kolibri 69.9 Sirius 70.4 Maris Dove 71.6 High bury 68.4 Broom 70.0 
Kleiber 68.5 Kleiber 69.2 Kleiber 70.8 Highbury 67.3 

F-test p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
SE 0.28 0:29 0.16 0.31 0.48 
1data averaged over locations. 

TABLE 6: Colour of flour (Kent-Jones and Martin units) from spring wheat 
varieties 1, 1975" 1979 

1975 1976 1977 1978 1979 

Sappo 1.0 Sicco 0.7 Sicco 0.7 Sicco 1.4 Echo 2.7 
Amy 1.0 Sap po 0.9 BW486 0.9 Finnian 1.7 Timmo 2.9 
Quern 1.2 Finni an 0.9 Finni an 1.0 Sirius 2.0 Sicco 2.9 
BW513 1.4 Amy 1.0 BW513 I.I William 2.1 William 2.9 
Drabant 1.3 BW513 1.0 Sirius 1.2 Timmo 2.2 BW75/83 3.0 
Kleiber 1.4 Drabant I.I Sap po 1.2 Sap po 2.3 Sap po 3.1 
Carroll 1.4 Quern 1.3 Timmo 1.3 Kleiber 2.3 Broom 3.4 
Kolibri 1.4 Maris Dove 1.5 Drabant 1.3 Maris Dove 2.4 w 16599 3.5 
Maris Dove 1.4 Kleiber I. 7 Maris Dove J, 1.5 Highbury 2.9 Kleiber 3.6 
Sirius 1.4 Sirius 1.8 Kleiber . 2.0 High bury 4.0 

F-test p<0.05 p<0.001 p<0.001 p<0.001 p<0.01 
SE 0.28 0.12 0.17 0.15 0.23 

ldata averaged over locations. 

TABLE 7: Falling Number values (sec) for spring wheat varieties 1975-19791 

1975 1976 1977 1978 1979 

Amy 254 BW513 241 BW513 433 Sirius 355 BW75/83 300 
BW513 250 Sirius 2.40 BW486 415 Kleiber 338 Kleiber 289 
Siriu's 235 Quern 232 Sirius 396 'Sicco 337 Echo 282 
Quern 231 Amy 230 Kleiber 362 Maris Dove 323 Sicco 269 
Maris Dove 227 Kleiber 223 Sicco 357 Finnian 319 w 16599 267 
Kleiber 224 Maris Dove 205 Maris Dove 350 Timmo 294 Broom 251 
Kolibri 218 Drabant 202 Drabant 343 William 263 High bury 246 
Drabant 210 Sicco 198 Finni an 335 High bury 257 William 226 
Carroll 206 Sap po 191 'fimmo 310 Sap po 238 Sap po 220 ;i, 

Sappo 184 Finni an 182 'Sap po 291 Timme 217 

F-test p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
SE 4.9 6.0 9.9 9.9 9.2 

'\, 
1data averaged over locations; 5 g flour used in 1975 and 1976, otherwise 7 g 
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in the years in which they were grown (Table 5). Kleiber gave consistently lower 
extraction rates than most of the other varieties, while some varieties, e.g. Sirius, 
gave higher levels of extraction in some years than in others (Table 5). 

Alpha amylase activity: Falling Number values were significantly different 
(p<0.001) for varieties in every season (Table 7). Sappo had consistently low values, 
especially in 1975 and 1976 i.e. 184 and 191 sec respectively. In<:ontrast, wheat of 
the variety Sirius was in the top three for Falling Number value in each of the 4 
seasons in which it was evaluated {Table 7). Three of the varieties bred at 
Backweston in Ireland i.e. BW 513, BW 486 and BW 75/83 also gave wheat with a 
low level of alpha-amylase activity. 

Protein status: This term is used to describe wheat protein both in terms of quantity 
and quality. Data for wheat protein content, wet gluten content and Zeleny 
sedimentation values are presented in Tables 8-10. Varieties were significantly 
different in respect of all three parameters in every season with the exception of 
protein content in 1978 {Table 8). 

Sappo tended to be grouped with the lower protein containing varieties in most 
seasons; similarly for Kleiber with the exception of 1979 when it had the joint 
highest protein content. The Backweston varieties BW 513, BW 486 and BW 75/83 
generally had good levels of protein and wet gluten relative to most of the other 
varieties {Tables 8 and 9). In contrast, they had relatively poor sedimentation values 
(Table 10). 

TABLE 8: Protein content (OJo) of spring wheat varieties, 1975-19791 

1975 1976 1977 1978 1979 
Amy I 1.2 Amy I 1.5 BW513 !0.5 Finnian ll.l BW75/83 10.0 
Quern 11.0 BW513 l 1.4 BW486 !0.3 High bury ll.l Kleiber !0.0 
BW513 11.0 Quern l 1.2 Drabant !0.2 Timmo l 1.0 w 16599 9.8 
Kolibri !0.8 Sirius I 1.0 Maris Dove IO.l Sap po I 1.0 High bury 9.8 
Drabant !0.6 Finnian 10.9 Finni an JO.I William l 1.0 William 9.8 
Maris· Dove 10.6 Drabant !0.8 Timmo !0.0 Sicco !0.9 Sicco 9.7 
Sappo !0.6 Maris Dove !0.6 Sirius !0.0 Sirius 10.9 Echo 9.7 
Carroll !0.4 Kleiber !0.6 Kleiber !0.0 Kleiber !0.8 Timme 9.5 
Sirius !0.3 Sap po !0.5 Sap po 9.8 Maris Dove 10.7 Sap po 9.5 
Kleiber lil.l Sicco 10.4 Sicco 9.8 Broom 9.4 

F-test p<0.001 p<0.001 p<0.001 NS p<0.001 
SE 0.12 0.12 0.09 O.ll 0.31, 
1wheat protein content at 150J(} moisture; data averaged over locations 

Bread score: Again varieties were significantly different from each other in each 
season (Table 11) for this parameter although in so.me years e.g. 1979, differences 
were small in practkal terms. Most varieties produced bread of reasonable quality 
with the exception of Amy, Finnian and Quern in 1976 {Table II). Varieties grown in 
a number of years had somewhat variable bread scores. For example, Sappo was 
placed about middle in the relative ranking of varieties for bread score in 1975 and 
1977, below middle in 1976, above middle in 1979 and best of all in 1978 (Table II); a 
similar situation was found for Sicco which had the highest score in 1976 and the 
joint lowest in 1979 . 
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TABLE 9: Wet gluten content ("7o) in flour of spring wheat varieties, 1975-19791 

1975 1976 1977 1978 1979 

Quern 39 Amy 42 BW486 37 Finnian 42 Highbury 32 
BW5l3 38 Quern 41 BW5l3 36 Sap po 41 Echo 32 
Amy 38 Finnian 40 Finni an 36 High bury 40 BW75/83 31 
Sap po 37 BW513 40 Drabant 35 Timmo 40 Kleiber 31 
Drabant 36 Drabant 38 Timmo 34 Kleiber 38 Timmo 29 
Maris Dove 34 Sirius 37 Sappo 33 William 38 Sap po 29 
Kolibri 34 Sappo 36 Maris Dove 33 Sirius 37 w 16599 29 
Carroll 34 Maris Dove 36 Kleiber 33 Maris Dove 37 William 29 
Kleiber 33 Kleiber 36 Sirius 32 Sicco 37 Si-cco 29 
Sirius 33 Sicco 36 Sicco 30 Broom 27 

F-test p<0.001 p<0.001 p<0.001 p<0.001 p<O.Ol 
SE 0.93 0.93 0.73 0.82 0.87. 
1based on 10 g flour; data averaged over locations. 

' 
TABLE 10: Zeleny sedimentation values (ml) for spring wheat varieties 1975-19791 

1975 1976 1977 1978 1979 

Amy 64 Amy 57 Sap po 48 Sappo 5S High bury 53 
Carroll 57 Sap po 48 Sicco 48 William 58 w 16599 52 
Kolibri 56 Sicco 47 Timme 48 High bury 57 Sicco 48 
Sappo 56 Kleiber 45 Drabant 46 Sicco 54 Kleiber 46 
Kleiber 49 Drabant 43 Kleiber 45 Kleiber 52 Timme 46 
Drabant 48 Finnian 43 Finni an 44 Timme. 52 Sap po 46 
Quern 46 Sirius 39 Sirius 38 Finnian 44 Echo 45 
Maris Dove 45 Quern 37 BW5l3 37 Sirius 43 Willi~m 45 
BW5l3 43 BW5Ii 37 Maris Dove 35 Maris Dove 42 Broom 42 
Sirius 41 Maris Dove 36 BW486 32 BW75/83 30 

F-test p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 
SE 1.6 1.4 1.4 I.I 2.3 

Ibased on 3.2 g flour; data averaged over locations. 

I TABLE 11: Scores 1 for bread made from spring wheat varieties, 1975-19792 

1975 1976 . 1977 1978 1979 
Sirius 9.8 Sicco 9.5 BW513 9.9 Sap po 9.7 Timmo 9.9 
Drabant 9.5 Drabant 9.3 Finni an 9.6 William 9.7 Highbury 9.8 
BW513 9.5 Sirius 9.3 Sicco 9.5 Finni an 9.7 William 9.8 
Quern 9.5 Maris Dove 9.2 Drabant 9.5 Sicco 9.7 Sap po 9.8 
Sap po 9.4 BW513 9.2 Sap po 9.4 Sirius 9.7 Kleiber 9.7 
Maris Dove 9.4 Kleiber 9.2 Sirius 9.4 Timmo 9.6 BW75/83 9.7 
Amy 9.4 Sappo 9.2 BW486 9.4 High bury 9.4 Echo 9.6 
Kolibri 9.4 Amy 8.8 Timmo 9.3 - Kleiber 9.3 w 16599 9.6 
Kleiber 9.3 Finni an 8.8 Kleiber 9.2 Maris Dove 9.2 Sicco 9.6 
Carroll 9.2 Quern 8.7 Maris Dove 9.1 Broom 9.6 
F-test p<0.05 p<0.001 p<0.001 p<0.001 p<0.001 
SE 0.09 0.11 0.10 0.09 0.05 
11 (wofst}, 10 (best} 
2data averaged over locations. 
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TABLE 12: Correlation coefficients between quality factors, 1975-1979 
Factors \:Orrelated 1975 1976 1977 1978 

Extraction rate x flour colour 
Protein (wheat) x protein (flour} 
Protein (wheat) x Zeleny sedimentation value 
Protein (wheat) x wet gluten content 
Bread score x loaf volume 
Bread score x protein (wheat) 
Bread score x sedimentation value 
Bread score x wet gluten content 
Brciid score x Falling Number value 

+0.01 
+0'91> 
+0.68 
+0.8~ 
+0.84~ 
+0.53 
+0.33 
+0.47 
+0.04 

-0.04 
+0;97.<> 
+0.70!' 
+0.86~ 
+0.48 
-0.23 
-0.09 
-0.29 
-0.09 

+0.30 
+0:92:/e 
+0.56 
+0.62 
+0.781' 
+0.45 
+0.29 

. +0.39 
+0:05 

-0.38 
+0.97' 
+0.70 
+0.83 {1,.

+038'" 
+0.15 
+0.30 
+0.27 
+0.03 
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1979 
+0.80.i~· 
+o:95i 
+0.05 
+0.55 
+0.76\i!'. 
+0.11 
-0.10 
+0.25 
-0.73 

Data for loaf volume are not given here in order to reduce the number of tables; in 
any event, loaf volume correlated well with bread score in all years (Table 12) with 
the exception of 1976. 

Correlation matrices: Correlation -coefficients were calculated between the various 
quality parameters for each year. In general, coefficients tended to be small overall 
with the exception of wheat protein x flour protein which had values in excess of 
+ 0.91 in all seasons (Table 12). Wheat protein content showed a reasonable 
correlation with Zeleny sedimentation value and with wet gluten -content in some 
seasons while bread score was highly correlated with loaf volume in all years with the 
exception of 1976. Coefficients between bread score and the protein status factors, 
i.e. protein content, Zeleny sedimentation value and wet gluten content, were 
generally low and in some cases negative (Table 12). Similarly, for bread score x 
Falling Number value with the exception of 1979 when wheats with the lower Falling 
Number values gave the best breads. 

DISCUSSION 

Under Irish conditions the quality of wheat is more affected by season than by 
growing location. No-county gave wheat of significantly better or worse quality than 
any other county based on the tests carried out abO\>e when-results for 9-10 varieties 
were compiled over a five year period; however, counties were significantly different 
when results were based on Sappo and Kleiber only. Season.had a significant·effect 
on all the quality parameters tested. These findings are not surprising in view of the 
wide range of climatic conditiom prevailing in Ireland from year to year in terms of 
moisture availability during crop growth, temperature and rainfall during the grain 
ripening period and during harvesting. The ~ignificant interactions found between 

· varieties (Sap po, Kleiber) and seasons and counties could also be expected in view of 
the above considerations. Howe¥er, the absence of a significant interaction between 
varieties and ·counties is surprising. 

The· decision to grow the 9-10 varieties in variety trials was based on their 
agronomic characteristics and on their ability -to produce .good bread when grown 
for 2-3 seasons in performance trials. While the 'relative merits of varieties are given 
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in Tables 5-11 in terms of milling and baking performance, protein status and alpha
amylase activity, it is difficult to give an overall quality value or figure for any 
particular variety based on a combination of these parameters. This is due to the fact 
that very few of the varieties were highly ranked for all the parameters tested. 
Inspection of the data in Tables 5-11 suggest that Amy and Quern were the best 
varieties in 1975 and Carroll and Kolibri the worst, based on the range of tests 
carried out. In 1976 no variety was outstandingly good or bad while in 1977. !0eiber 
and Maris Dove were of lower quality than the others. Finnian gave the best overall 
quality in 1978 and Maris Dove the worst; in 1979 Broom was of inferior quality to 
the other varieties. 

The low correlation coefficients obtained between bread score (or loaf volume) 
and the protein status factors i.e. protein content, sedimentation value and wet 
gluten content were surprising, especially since in many countries a high content of 
good quality protein in the flour is advocated for producing good bread (12-17). 
However, it has been suggested that baking behaviour may also be significantly 
influenced by starch quality and the activity of amylases, especially in countries such 
as Ireland and parts of the UK where the climate is moist and where amylase activity 
is often high (6, 18, 19); as against this, ·correlatioll'coefficients between bread score 
and Falling Number values in these trials were also very small (Table 12) with the 
exception of 1979 when a value of -0.73 was obtained. This suggests that the level 
of alphacamylase on its own did not influence bread score to any great extent. 
Correlation coefficients between bread score (or loaf volume) and other parameters 
such as maltose content, viscograph reading (BU), (measured only in some years of 
the experiment) and hectolitre weight values were also all small. These data suggest 
that the ability of a flour to produce good bread depends on a large number of 
different flour quality parameters. They also point of ·the need for a detailed 
investigation and review of testing and baking procedures used in order to find what 
laboratory test(s) predict the bread baking ability of a given flour under Irish 
conditions; such a study will commence in 1981 and will continue for a number of 
years. 

The system of bread scoring from 1 (worst) to 10 (best) used in these laboratories 
is now being replaced by a 5-point hedonic scoring system from ( + 2) very good, 
( + i) good, (0) average, (-1) poor and (-2) very poor. It is felt that this will be an 
improvement on the old system which only used that part of the scale between 8 .0 
and 10.0. 

CONCLUSIONS 

Season had a greater influence than growing location on the quatity parameters of 
spring wheat ·tested in these experiments. Correlation coefficients between bread 
score and the different quality parameters were generally small. 
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