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COMMUNICATION TO THE EDITOR 

QUALITY OF GOLDEN DELICIOUS APPLES GROWN IN SEVEN 
DIFFERENT ORCHARD LOCATIONS 

T. R. Gormley, D. Harrington* and P. F. McDonnell** 
An Foras Ta/Untais, Kinsealy Research Centre, Malahide Road, Dublin 5. 

*An Foras TalUntais, Headquarters, 19 Sandymount A venue, Dublin 4. 
**13 Western Bay, Dungarvan, Co. Waterford. 
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Tests were carried out- on the quality and yield potential of Golden Delicious apples grown in seven 
d,ifferent orchard locations in Ireland over five seasons. 

No significant differences were obtained for fruit from the different sites in terms of soluble solids and 
acid contents, fruit colour, firmness and fruit weight. Cumulative yield values were different (p<0.05) 
for the locations ranging from 37 to 56 kg/tree. 

Correlation ct;:>efficients between yield and soluble solidS and between yield and colour were all negative 
and varied considerably from season to season. 

INTRODUCTION 

As in many other countries the apple cultivar Golden Delicious grows and yields well 
in Ireland. A research project was begun in 1972 to investigate the performance and 
quality of Golden Delicious apples grown in orchards in different locations. Six of 
the locations were in the south/south east part of Ireland and represent a range of 
soil types. The seventh location was at Lucan near Dublin and was the most 
northerly site. Trees were planted in the winter of 1971/1972 and the fruitfrom the 

· 1973-1977 harvests was brought to Kinsealy Research Centre where it was evaluated 
for quality based on soluble solids (SS), acidity, skin colour, firmness and flavour 
(taste panel) both at time of harvest and after storage. Yield and fruit size were also 
recorded. The results of these tests are reported here while details of the 
pomological, soil physical, and climatological aspects of the experiment will be 
reported in another paper. 
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EXPERIMENTAL 

The Golden Delicious apple trees on M9 rootstock were planted as maidens in 
1971/72. The locations were Piltown, (Co. Kilkenny), Bennettsbridge, (Co. 
Kilkenny), Clonroche, (Co. Wexford), Lucan, (Co. Dublin), Dungarvan, (Co. 
Waterford), Tullow, (Co. Carlow) and Cuffesgrange, (Co. Kilkenny). The soil types 
associated with the.se sites are given in Table I. 

TABLE 1: Soil characteristics at the seven orchard sites 

Site Depth Texture Soil type0 

I. Piltown Deep Medium-loam Brown earth 
2. Bennettsbridge Mod. deep Medium-loam Grey brown podzolic 
3. Clonroche Mod. deep Heavy-clay loam Brown earth 
4. Lu can Deep Heavy-silty clay loam Grey brown podzolic 
5; Dungarvan Deep Light/medium•sandy 

loam Brown earth 
6. Tullow Mod. deep Light/medium-sandy Brown earth 
7. Cuffesgrange Deep Heavy-loam/ 

clay loam Grey brown podzolic 

aa11 sites free draining with the exception of Lucan which is imperfectly drained. 

Fruit was harvested and tested in November 1973, '74, '75, '76 and October '77. 
The fruit was tested again after storage for about 2 months in the January following. 
Five samples were received from each orchard in each season and were evaluated for 
SS, acidity, firmness and colour as described by Gormley et al (I) with the exception 
of colour which was measured on the non-blush side rather than the blush side with 
a Hunter Colour Difference Meter. Yield (kg/tree) and fruit size (g) were also 
recorded. The mean value of the 5 samples from each location was obtained for each 
of the quality tests. 

Because of serial correlations between years-results leading to lack of 
independence of observations it was not valid to use the analysis of variance which 
requires normality of the data as one of its assumptions. Instead the data for each 
quality factor and for Yield and fruit size were ranked for the different locations 
each season and Friedman's two way analysis ofvariance procedure was applied (2). 

Flavour evaluation was carried out using rank type taste panels (3)with seven 
samples and ten tasters. Panelists were asked to place the samples in order for 
flavour from best (!)to worst (7). Flavour evaluation was carried out in October 
'74, November '75, January '76, January '77 and January '78 .. Panel data over the 5 
dates were also tested by the Friedman procedure. 
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Panel data were correlated with SS and yield· using a rank method (4) and the 
formula: 

r (rank) = 1 - 6 Ld' 
n3 - n 

where r is the rank correlation coefficient, d the difference between the ranks and n 
the number of items ranked. This formula was also used to correlate yield with SS, 
yield with colour, and colour with SS in each of the seasons. 

RESULTS AND DISCUSSION 

Fruit composition, yield, fruit sill'.e 
The chemical and physical composition of fruit based on SS and acid and on colour 
and firmness respectively (means for 5 seasons) are given in Table 2 together with 
data for yield and fruit size. A significant difference was found only in the case of 
yield where the Piltown orchard gave the highest cumulative yield at 56 kg/tree and 
the Clonroche orchard the lowest at 37 kg/tree. 

TABLE 2: Mean values for fruit composition, colour, firmness, yield and fruit size 
in Golden Delicious apples grown at seven orchard sites in five seasons 

Acidity Cumula-
% meq/ Colour' tive Fruit 

Soluble JOO ml (Hunter Firmness yield weight 
Site solids juice ''a'') (kg) (kg/tree) (g) 

Piltown 13.6 10.2 -9.7 201 56 125 
Bennettsbridge 14.0 10.3 -7.4 226 43 116 
Clonroche 13.6 10.6 -8.5 220 37 102 
Lucan 14.2 9.4 -7.1 221 44 121 
Dungarvan 13.6 10.2 -9.0 208 38 118 
Tullow 13.2 8.8 -9.2 218 45 104 
Cuffesgrange 13.4 9.2 -9.2 210 52 107 

Friedman's 
test value NS NS NS NS p<0.05 NS 

ameasured on non-blush side a(-) = green, a(+) = red 

Soluble solids values ranged from 14.20Jo for the Lucan orchard to 13.2% for fruit 
from Tullow (Table 2). Fruit acidity, colour and firmness values were also similar 
for the different orchards. These data suggest that no orchard location gave fruit of 
outstandingly good or bad quality over the duration of the experiment. This is not 
surprising as there are a large number of influences affecting tree growth and fruit 
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production at the different sites including soil type, climate, degree of pollination, to 
mention just a few. 

The pattern of results when the tests were repeated after 2 months storage were 
very similar and are not presented here in detail. Grand mean data for SS, acidity, 
colour and shear were 13.1 OJo, 6.8 meq, -3.9 Hunter "a" and 128 kg compared with 
corresponding values at time of harvest of 13.70Jo, 9.7 meq, -8.6 and 215 kg 
respectively. These values compare favourably with those reported for Golden 
Delicious apples grown in Ireland (I, 5) and elsewhere (6). 

Apple flavour 
The rank data for the taste panel flavour evaluations for the 5 testing dates were 
analysed by the Friedman procedure and results showed that no orchard location 
produced fruit which was significantly better or worse flavoured than samples from 
the other locations over the duration of the experiment. However, there were 
significant flavour differences within seasons in individual panels but the differences 
were not consistent· from year to year. For example, fruit from Lucan was 
significantly better flavoured (p<0.01) and that from Kildalton worse flavoured 
(p<0.05), in 1975, than samples from the other locations. In 1976 fruit from 
Bennettsbridge was best flavoured (p<0.05) while in 1974, '76 and '78 there were no 
significant flavour differences. The differences were based on panels with 10 tasters. 
and 7 samples. Results for each panel were compiled by obtaining a rank sum for 
each sample and referring these to a "rank total table" (4) to obtain statistical 
differences. 

The main factor influencing compositional quality and flavour may be yield; the 
data (Table 3) show that flavour was positively correlated with SS and negatively 
correlated with yield in most seasons. Similarly, yield was negatively correlated with 
SS and golden skin colour of the fruit (Table 4). These findings are in agreement 
with those of Lott (7), Olssen and Schomer (8) and Thiault and Debeunne (9) for 
Golden Delicious fruit. 

TABLE 3: Rank correlation coefficients between panel flavour rating x soluble 
solids and panel flavour rating x fruit yield for Golden Delicious apples 
in each of five seasons. 

Flavour x Flavour x 
Season soluble solids yield 

Nov 1974 +0.84 +0.17 
Nov 1975 +0.51 -0.62 
Jan 1976 +0.51 -0.85 
Jan 1977 +0.93 -0.27 
Jan 1978 -0.16 -0.14 
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TABLE 4: Rank correlation coefficients between yield x soluble solids and yield x 
skin colour for Golden Delicious apples in each of five seasons. 

Yield x Yield x 
Season soluble solids skin colour 

Nov 1973 -0.54 -0.29 
Nov 1974 -0.30 -0.15 
Nov 1975 -0.83 -0.90 
Nov 1976 -0.47 -0.25 
Oct 1977 -0.39 -0.74 

The results suggest that factors which vary with season from site to site such as 
climatic effects, level of pollination and incidence of disease have a greater influence 
on yield and frnit quality than the so-called fixed effects such as soil type. 
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