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Quality and Mineral Content in 'Swiss Bartlett' Pears 

Grown on Clonal Old Home x Farmingdale, 

Clonal Quince and Seedling Rootstocks 

M. Meheriuk1 and D. L. McKenzie1 

Introduction 

Recent reports by Denby and 
Meheriuk (2) and Kappel and Quamme 
(5) have identified several clonal Old 
Home x Farmingdale (OH x F) root 

stocks for commercial use in pear 
plantings in British Columbia and 

Ontario, respectively. Two OH x F 

selections, 69 and 87, were more pre 

cocious and had higher yields than 

most of the other rootstocks in these 
studies but no effects on fruit quality 

Abstract 

Fruit weight, firmness, percent soluble 
solids, titratable acidity, and flesh Ca, Mg, K, P 
and N content of 'Swiss Bartlett' pears were 
different among several clonal Old Home x 
Farmingdale (OH x F), clonal Quince and 

seedling rootstocks. No rootstock was found to 

be superior but fruit calcium in pears grown on 

OH x F 230 rootstock was significantly higher 

than in fruit grown on all the other rootstocks. 

Fruit calcium and nitrogen contents were higher 

in the fruit from trees at age 5 to 6 yrs than in 

fruit from the same trees at age 11-13 yrs. Fruit 

Mg, K and P showed no trend with tree age. 
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were reported. The influence of sev 

eral clonal OH x F, two seedling and 

two clonal Quince rootstocks in five 
growing seasons (1979, 1980, 1985, 

1986, and 1987) on 'Swiss Bartlett' 

pear quality and mineral content are 

presented in this paper. 

Materials and Methods 

'Swiss Bartlett' was field grafted in 

the spring of 1974 onto rooted cuttings 

of OH x F clones (34, 51, 69, 87, 130, 

230,333 and 515). Old Home, Bartlett, 

EM Quince A and Lepage Quince C. 

The block consisted of four adjacent 

rows, each divided into three consecu 

tive plots. Each plot contained single 

trees on each rootstock arranged in a 

systematic order, thus, each rootstock 

was replicated 12 times. All trees were 

spaced at 2.4 x 4.8 m, trained to a 
central leader and irrigated by over 

head sprinklers. Fruit were picked at 

a flesh firmness of 89-94 N and pooled 
across each plot within rows 1 and 2 

and rows 3 and 4. Each rootstock was, 

therefore, represented by 6 replicates. 

A sub-sample of 15 pears was ran 

domly withdrawn from each replicate 

at harvest and evaluated for individual 
fruit weight, skin color, firmness, sol 

uble solids content and titratable acid 
ity. The remaining fruit was stored in 

0°C air for 60 days and another sub-

sample of 15 pears was withdrawn for 
the same analyses. 

Skin color was read on a Golden 
Delicious Apple Color Meter (Tech-

west Industries Ltd., Vancouver, B.C., 

Canada) and firmness was measured 
with a Magness-Taylor penetrometer 

(5.6 cm tip). Sectors from each pear in 

the 15 fruit sub-samples were juiced in 

a commercial juicer. Juice samples 

were titrated with 0.1 N NaOH to pH 

8.1 and percent soluble solids were 
determined with a refractometer. Ad 
ditional sectors free of skin, carpel 
tissue and seeds were freeze-dried, 
ground, ashed and then subjected to 

atomic absorption spectrophotometry 
for mineral analysis. 

Data were analyzed by ANOVA 
with all sources of variation except 

that associated with rootstock differ 
ences combined in the error term to 

provide a conservative test in the ab 
sence of randomization within plots. 

Results and Discussion 

All trees on OH x F 51 failed to 
survive beyond the second year of 
planting and no data are available on 

this rootstock. Average fruit weight 

(g) was higher in EM Quince A and 

lower on OH x F 130 than from most 

other rootstocks (Table 1). Flesh firm 

ness at harvest was higher for Lepage 

Quince C than most other rootstocks. 

Percent soluble solids at harvest were 

narrowly confined (10.8 to 11.5$) and 

the lowest values were recorded for 

OH x F 130 and 230. Titratable acidity 

was more variable and was higher in 
fruit from OH x F 515 than in fruit 
from OH x F 34 and 130 and Bartlett 

seedling. Skin color was not influenced 

by rootstock. Flesh firmness after stor 

age was higher in fruit from Quince C 

than from all other rootstocks except 

Quince A. Percent soluble solids, titra 
table acidity and skin color showed 

few or no differences with respect to 
rootstock after storage. 

Flesh calcium content was higher in 
fruit on OH x F 230 than from all 

other rootstocks (Table 2). Flesh mag 
nesium was higher in fruit on OH x F 

130 than from the other rootstocks 
except for OH x F 230, Quince A, and 

the two seedling rootstocks. Flesh po 

tassium was lower from OH x F 230 
than from the other rootstocks except 
for OH x F 34, 87 and 333 and Old 

Home seedling. Flesh phosphorous 

and nitrogen showed relatively few 
differences with rootstock. 

Compared to mature trees (1985 to 
1987), flesh calcium and nitrogen con 

tents were higher in 1979 and 1980 

when the trees were young and begin 
ning to bear (Table 3). Flesh Mg, K 

and P did not show any comparable 
trend with tree age. The ratio of grow-



132 Fruit Varieties Journal 

Table 1. Fruit quality in 'Swiss Bartlett' grown on several clonal Old Home x 
Farmingdale (OH x F), seedling, and Quince rootstock.2 

zMean values for the years 1979, 1980, 1985, 1986 and 1987. 
vColor of 0 = very green to 10 = very yellow. 

"Titratable acidity expressed as mg malic acid per 100 ml juice. 

vMean separation within columns by Duncan's multiple range test, P = 0.05. 

ing tips to fruit number may explain 

the higher fruit calcium found in the 
younger trees. Al-Ani and Richardson 

(1) snowed a marked reduction in 

movement of calcium into the fruit if 

a growing tip was present. Higher 

flesh nitrogen in fruit from the younger 

trees may be consequence of a higher 
fruit to leaf ratio. 

Fallahi and Larsen (4) noted that 

fruit mineral content (Mg, Ca, K, P, 
N) in 'Bartlett' and 'Anjou' pears grown 

on Bartlett and Old Home seedling 

rootstocks were not statistically dif 

ferent except for a higher K level in 
'Bartlett' grown on Old Home seed 

ling rootstock. 'Swiss Bartlett' in our 
study had a higher fruit K content on 
Bartlett than on Old Home seedling 

rootstock (Table 1). 

A study by Fallahi and Larsen (3) 

showed no difference in firmness for 
'Bartlett' or 'Anjou' in 'Bartlett' and 
'Anjou' at harvest or after storage when 
grown on Bartlett or Old Home seed 

ling rootstocks. Percent soluble solids 
at harvest in the latter study was higher 
in 'Bartlett' pears grown on Old Home 

Table 2. Fruit nutrition in 'Swiss Bartlett' 

Farmingdale (OH x F), seedling, and 
own on several clonal Old Home x 
uince rootstock.2 

zMean values for the years 1979, 1980, 1985, 1986 and 1987. 

VMean separation within columns by Duncan's multiple range test, P = 0.05. 
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Table 3. Average nutrient content of 
'Swiss Bartlett' pears in each of 

5 seasons (pooled across all root-
stocks). 

seedling rootstock but the content in 

'Anjou' pears was not different be 
tween the two rootstocks. Our results 
with 'Swiss Bartlett' showed no dif 
ferences in fruit firmness or soluble 
solids content when grown on Bartlett 
or Old Home seedling rootstocks 
(Table 1). Fruit weight averaged across 
six pear cultivars in a study by Lom 
bard and Westwood (6) was not differ 
ent between Bartlett or Old Home 
seedling rootstocks. Our results showed 
no effect of either rootstock on fruit 
weight in 'Swiss Bartlett' pears (Table 
1). Fruit weight for 'Harvest Queen' 
was not influenced by rootstock in the 
1976 trial by Kappel and Quamme (5), 
but their 1977 trial showed fruit size to 
be larger on Quince A and OH x F 69 
than on Bartlett seedling, OH x F 333 
or OH x F 51. Our results also agree 
with the latter study except for OH x 
F 51 where no data were available. 

In summary, rootstocks do appear 
to affect fruit quality and fruit nutri 
tion but no single rootstock predomi 
nated for a given feature except for 
calcium in fruit grown on OH x F 230. 
This has interesting implications for 
disorders like 'Anjou pit' that arise 
from low flesh calcium content. 
Whether the higher calcium content 
would prevail with other scions is 
unknown. Data from the present and 
previous studies indicate differences 
in fruit quality and mineral content 
grown on different rootstocks but these 

differences often are of a slight nature 
and not of commercial significance. 
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NOTICE FOR PAPERS 

U. P. Hedrick Awards 

This year there will be 2 $150 
awards with mounted certificates. 
One award will be presented to 
the best research paper and the 
second will be for the best paper 
relating to the history and/or per 

formance of new or old cultivars. 
The awards are open to under 
graduate or graduate students 
and should be submitted to Dr. 
Norman F. Childers or Dr. Wayne 
B. Sherman; Fruit Crops De 

partment, University of Florida, 

Gainesville, FL 32611. Deadline 
for submissions is September 1, 
1990. Paper content should relate 

to cultivars of deciduous, tropi 
cal, or subtropical fruits as re 
lated to climate, soil, rootstocks, 
fruit breeding or the history and 
performance of new or old cul 
tivars. 




