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Abstract. Eight cultivars and wild seedlings of pear (Pyrus spp.) from Eastern Europe
were evaluated for resistance to feeding by early instar pear psylla [Cacopsylla pyricola
(Foerster)] in a 24-hour assay. All were compared to a susceptible control, ‘Bartlett’
(P. communis L.), and to a moderately resistant control, NY10352 (P. communis × P.
ussuriensis Maxim. BC1 hybrid). Three P. communis cultivars, Bartjarka (PI 483391),
Lucele (PI 483402), and Kajzerka (PI 506387), and a wild seedling (PI 506381) of
undetermined species, exhibited a high degree of host resistance, measured as reduced
frequency of feeding and increased either mortality or movement off of the plants.
-08-31 via free access
Cultivars of pear with resistance to the pear
psylla would significantly reduce production
costs associated with control of this major
arthropod pest. All major cultivars grown in
Europe and North America are highly sus-
ceptible. Host resistance to the pear psylla
has recently been reported in a collection of
East European pear germplasm (Bell and
Stuart, 1990). Eleven of 59 cultivars and wild
seedlings assayed exhibited a high level of
nymphal feeding antixenosis, observed as
inhibition of feeding, which is thought to
lead directly to nymphal mortality and de-
layed development (Butt et al., 1989). This
mode of resistance, combined with ovipo-
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for publication 9 Dec. 1991. I acknowledge the
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and Wayne Zook. The cost of publishing this pa-
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sitional antixenosis, i.e., inhibition of egg-
laying, may provide economic supression of
psylla populations.

The pear germplasm in the East European
collection is diverse in fruit and tree char-
acteristics (van der Zwet et al., 1987, 1989;
R.L.B., unpublished). Although most of the
resistant cultivars are P. communis L., the
species to which all major cultivars grown
in Europe and North America belong, their
fruit quality is too poor to warrant commer-
cial production in this country. They are
valuable as parents in a breeding program,
the success of which will depend, in part,
on the diversity for all characteristics of eco-
nomic importance. Therefore, additional
germplasm is being evaluated to broaden the
genetic base for selection, and to complete
the documentation of resistance in this East
European pear collection. This report con-
tains the results of the evaluation of addi-
tional pear germplasm from Eastern Europe
that was not available for the earlier study
(Bell and Stuart, 1990).
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Germplasm, bioassay, and experimental
design. Eight accessions of pear germplasm
released from plant quarantine since 1978
were assayed. Brief descriptions of some
clones were published previously (van der
Zwet et al. 1987, 1989). Trees of the acces-
sions and controls were produced by budding
onto ‘Bartlett’ seedling rootstock. The trees
were grown in a greenhouse until used in
laboratory assays. Actively growing budded
trees, ≈30 to 50 cm high, were used. All
but the uppermost four fully expanded leaves
were removed immediately before infesta-
tion. First or second instar pear psylla nymphs,
hatched or molted within 48 h, were ob-
tained from a laboratory colony maintained
on ‘Bartlett’ seedling rootstock. Colonies were
founded in May 1990 and 1991 from field-
collected adults, and new colonies were started
at 2-month intervals in 1990. Therefore, the
nymphs were no older than first or second
generation laboratory-reared cohorts. Four
feeding trials were completed in 1990, and
a fifth was completed in 1991.

The feeding antixenosis bioassay proce-
dure differed from that of the previous study
(Bell and Stuart, 1990) in the method of in-
festation. Ten nymphs were transferred to 1-
cm2 leaf sections and attached to each of the
top two fully expanded leaves. The trees were
then kept in a laboratory growth room at 25
± 1C and a 16/8 h (L/D) photoperiod under
cool-white fluorescent bulbs. Within 6 h, all
nymphs had moved onto the plant. At 24 h,
the number of actively feeding nymphs and
the total number of live nymphs on the plants
were recorded. Active feeding was indicated
HORTSCIENCE , VO L. 27(5), MAY 1992
by the presence of excreted honeydew drop-
lets. The design was a randomized complete
block in which five independent trials (i.e.,
blocks) consisted of single trees of each
accession, plus single trees of a susceptible
control (‘Bartlett’) and a moderately resistant
control, NY10352 (P. communis × P. us-
suriensis Maxim. BC1 hybrid).

Data analysis. The total number of nymphs
feeding on each plant was analyzed as the
principal measure of antixenosis. Homo-
geneity of variance was confirmed by Bart-
lett’s test. Normality of residual error was
tested by the Shapiro-Wilk statistic W. Data
transformation was found to be unnecessary.
A mixed model was assumed, in which the
effects of replications were random and
accession effects were fixed. The Waller-
Duncan k- ratio test was used to test for dif-
ferences among accession means and the
controls (SAS Institute, Inc., 1987).

Results. Variation among accessions was
significant for total feeding (P = 0.0001)
and total found alive (P = 0.0001). No sig-
nificant differences were found among rep-
lications for either variable. Mean number
feeding varied from 17.2 for ‘Bartlett’ to 0.0
for ‘Kajzerka’. The frequency distribution of
accessions for mean number feeding was
similar to the bimodality shown in the earlier
study done on the group of 59 accessions
(Bell and Stuart, 1990). Feeding on all geno-
types was significantly less than on ‘Bartlett’
(Table 1). However, Prague No. 1, ‘Kale-
basa Plocka’, ‘Aniversarea’, and ‘Crna Pol-
ska’ were more susceptible than NY10352.
‘Lucele’ was not significantly more resistant
than NY10352, but ‘Batjarka’, ‘Kajzerka’,
and PI 506381 were significantly more re-
sistant than NY10352. The named acces-
sions are apparently P. communis cultivars,
and were collected in Yugoslavia (van der
Zwet et al., 1987). The species identity of
PI 506381 is unconfirmed but is thought by
the collector to be a hybrid of P. communis
with P. nivalis Jacq. (van der Zwet et al.,
1989); it is similar in morphology to PI
506382, previously identified as resistant to
nymphal feeding (Bell and Stuart, 1990).

All genotypes also harbored significantly
fewer live nymphs than ‘Bartlett’ and were
equal to or numerically lower than NY10352
in this respect. This characteristic is another
measure of antixenosis, as nymphs that do
not find the plant to be a suitable host and
commence feeding either die or migrate off
the plant (Butt et al., 1988).

This study completes the evaluation of
nymphal feeding antixenosis in the East Eu-
ropean pear germplasm thus far released from
plant quarantine. Fifteen of 67 accessions,
or nearly 21% of the introductions, have been
identified as moderately to highly resistant.
Of these, 11 are apparently P. communis.
This East European Pyrus germplasm will
be useful for the development of cultivars
with host resistance to the pear psylla, one
of the most important arthropod pests of pear
in Europe and North America.
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