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ABsTRACT: Three apple tree varieties of a sprayed apple orchard from SE Buenos
Aires Province (Argentina) were studied, in order to compare their infestation by
Panonychus ulmi. European Red Mite abundances and prevalences were calculated
monthly, and ANOVA results showed that these parameters were almost always
higher in 'Spur Red Delicious' trees than in 'Red Delicious' and 'Granny Smith' trees.
The differences in the way the trees are pruned, the external morphology of leaves and
their hairiness could be the reasons for a differential infestation of P. ulmi in the
varieties studied.
REsuME : Dans un verger de pommiers situe dans le SE de la Province de Buenos
Aires, on a etudie trois varietes: 'Red Delicious', 'Spur Red Delicious' et 'Granny
Smith', afin de comparer les taux d'infestation de Panonychus ulmi. Les plantes
etudiees etaient sous traitement chimique. Les abondances et prevalences de cette
araignee rouge ont ete calculees chaque mois. Les resultats de l'ANOVA montrent
que ces parametres ont ete presque toujours plus importants sur la variete 'Spur Red
Delicious' que sur 'Red Delicious' et 'Granny Smith'. Les differences en relation avec
la fa<;:on de tailler les arbres, la morphologie externe des feuilles et leur pilosite,
peuvent jouer un role dans !'infestation particuliere de chaque variete.

INTRODUCTION

The European Red Mite, Panonychus ulmi
(Koch) (Acari: Tetranychidae), is largely known by
the serious damage it produces to commercial crops
and ornamentals. Feeding and hibernation of these
mites take place on leaves, branches and twigs of
many host plants, the most important being apples,
pears, grapes, almonds and strawberries (McMURTRY et al., 1970; VAN DE VRIE et al., 1972).
Since Argentina is an important producer of
fruit, which exports to many European and Asiatic

countries, this pest is a great problem for agricultural areas such as the SE of Buenos Aires Province.
There the producers principally grow peaches,
plums, pears, cherries and apples of the 'Golden
Delicious', 'Red Delicious', 'Romey' and 'Granny
Smith' varieties (LANZELOTTI, 1988).
General observations showed that tetranychid
populations develop differentially according to
plant species and variety. These differences may be
related to the micro-environments offered by the
host-plant, the available nutrients, and how the
mites can obtain these nutrients (VAN DE VRIE et al.,
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-1821972). There are some studies of European Red
Mite population dynamics which compares apple
varieties with respect to their susceptibility to spider
mites (GOONEWARDENE et al., 1980, 1982a and
1982b; GOONEWARDENE & KWOLECK, 1984; BEERS
& HULL, 1987; HULL & BEERS, 1990). They
revealed that different agents can influence population increases of mites on different strains, such as
genetic resistance, effect of pesticides, plant nutrition, favorability of microenvironments and leaf
structure. The objective of this study was to analyze
the differences in P. ulmi infestations between three
apple tree varieties: 'Red Delicious', 'Spur Red
Delicious' and 'Granny Smith', in a chemically
treated commercial apple orchard in SE Buenos
Aires Province, Argentina.
MATERIALS AND METHODS
The biogeographic area and sampling site were
previously described in MONETTI & FERNANDEZ
(1996). The apple orchard selected for this study
was infested principally by the European Red Mite,
P. ulmi. We chose three apple trees varieties, two of
standard strains: 'Red Delicious' (RD) and 'Granny
Smith' (GS), and one of a spur strain: 'Spur Red
Delicious' (SP). These are the most commercialized
strains in the region.
The orchard was periodically treated with agrochemical products. The pesticides used were: systemic and contact organophosphorous insecticides;
carbamated and pyrethroid acaricides; carbamated
fungicides and helping substances.
The orchard was sprayed in summer, spring and
autumn, but not in winter. The spraying schedule
was:
*1st Period. - The orchard was treated twice a
month, from December 1990 to November 1991,
principally with OP-insecticides;
*2nd Period. - The treatments involved mainly
acaricides, from September 1991 to November
1991. During January and February 1992, RD and
GS trees were left free from spraying;
*3rd Period. -The spraying was practised once a
month, mainly with acaricides, from September
1992 to March 1993.

Samples were taken from 5 trees of each variety,
from December 1990 to March 1993 in RD trees
and from March 1991 to March 1993 in SP and GS
trees. Since there were no tetranychid motile stages
on trees during winter, because of leaf absence, this
season was not considered (in these months, only
eggs of Panonychus ulmi inhabiting the twigs can be
observed).
We collected monthly, 75 leaves per tree (sampling unit), analyzing a total of 375 leaves per
variety monthly. Each leaf was separately placed in
a small plastic vial. Laboratory observations were
conducted using a binocular microscope. Actual
lower leaf surfaces were made (direct counting
method, SABELIS, 1985).
Abundance and prevalence were calculated for
each sample (abundance: total number of individuals of one species per sampling unit; prevalence:
number of leaves infected with P. ulmifnumber of
leaves examined) (MARGOLIS et al., 1982).

REsULTS
Figure 1 shows the fluctuations in abundance of
P. ulmi in the analyzed varieties, throughout the
18 months of sampling (winter months were not
considered, because of the leaf absence). The curves
clearly revealed that SP is almost always the most
infested. On the other hand, the GS variety is, in
general, little affected by the European Red Mite.
RD trees showed intermediate values, also having
high abundances of phytophagous mites, especially
in summer.
The RD variety was particularly little affected
by European Red Mites when the spraying
practices were stopped, that is in summer
1991/ 1992. In contrast, chemically-treated SP trees
supported high abundances of the phytophages
during these months. The curves also show that the
difference between varieties is higher during this
period.
The general Analysis of Variance of abundances
revealed that differences in abundance of P. ulmi
were significant between varieties (F = 10.92,
df=55, p=O). Since data had a great variance
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1: Abundance dynamics of P. ulmi in the three varieties studied.

(Table 1) abundance values were previously transformed to logarithm. The contrast tests indicated
significant differences between RD and SP trees
(F=7.42, df=56, p=0.009) and between SP and
GS (F=21.71, df=56, p=O), but they were not
significant between RD and GS (F = 4.42, df =56,
p=0.04).
Figure 2 shows P. ulmi prevalence dynamics
during the sampling period. As for the abundances, values of prevalences were higher in SP
trees than in the other two varieties (Table 2).
Analysis of Variance gave significant differences
between the varieties (F=8.57, df=55, p=O.OOl).
Similarly to the abundance comparisons, contrast
tests showed significant differences between RD
and SP trees (F = 9.93, df =56, p = 0.003) and
between SP and GS trees (F = 15.42, df =56, p = 0),
but not between RD and GS, (F=0.84, df= 56,
p=0.36).

DISCUSSION

The results reported in this study show that the
European Red Mite, Panonychus ulmi, reached
higher densities feeding on 'Spur Red Delicious'
variety than in 'Red :q~licious' and 'Granny Smith'
varieties. The general .trend is that higher densities
of phytophages are associated with higher numbers
of infested leaves, that is, higher prevalences.
This preference is true both in the presence or
absence of agrochemicals, although the differences
became stronger when the pesticides are used. It is
worth while to note, in respect to pesticides, that
differences in infestation between varieties became
higher when RD and GS trees were not sprayed
(December, January and February 1991/92). This
fact accords with the hypothesis of predator inhibition (McMURTRY et al., 1970), which relates the
decrease of natural enemies in agroecosystems with
their higher susceptibility to pesticides. However,

-1841: P. ulmi abundances in the three apple varieties analyzed. Means
with different letters are significantly different (ANOVA, p<O.Ol).

TABLE

RD

SP

2: P. ulmi prevalences in the three analyzed apple varieties. Means
with different letters are significantly different (ANOVA p<O.OI).

TABLE

GS

RD

SP

GS

37.33

0

0

8
26.66
21.33
4

40
32

5.33

4

1990

1990
Dec.

49

Dec.

10
14
31
4

87
45

4

3

Jan.
Feb.
Mar.
Apr.
May

1991

1991
Jan.
Feb.
Mar.
Apr.
May

3
9
0

Jun.
Jul.
Aug.

4
10.66
0

Jun.
Jul.
Aug.
6
3
25
143

Sep.
Oct.
Nov.
Dec.

11

9

7
15
107

5
21

Sept.
Oct.
Nov.
Dec.

0
0
0

Jan.
Feb.
Mar.
Apr.
May

1992

10.66
2.66
10.66
37.33

9.33
37.33
9.33
33.33

2.66
0
1.33

61.33
75
1.33
0
1.33

4
12
4
12

1992

Jan.
Feb.
Mar.

3
0
2

Apr.
May

2

906
846
0
3

Jun.
Jul.
Aug.

1.33
1.33

1.33
1.33
0
0
0

Jun.
Jul.
Aug.

Sept.
Oct.
Nov.
Dec.

0
0
0
0

45
40
508
1019

0
0
0
0

Sept.
Oct.
Nov.
Dec.

122

0

19
0
199.57 ± 343.16 b

0
0
2.63 ± 5.31 a

Jan.
Feb.

1993

24
30.30
58.66
100

0
0
0
0

19.55
2.22

40
10.66

0
8.56 ± 11.54 a

0
28.56 ± 28.7 b

0
0
0

0
0
0
0

1993

Jan.
Feb.
Mar.

X=

56
2
0
16.09 + 32.56 a

the third period of sampling also showed conspicuous differences, despite the fact that all three
varieties were sprayed. We are not sure of the
causes of such differences, but probably the scarce
reproductive females of the previous period laid a
low number of eggs, and the population therefore
took more time to increase.
Some authors have analyzed different apple clones
affected by phytophages in relation to European
Red Mite resistance characteristics. Studies carried
out by GOONEWARDENE et al. (1982a and 1982b) and
GOONEWARDENE & KWOLECK (1984) involving more
than 12 apple varieties, did not show significant

Mar.

X=

2.66 ± 4.8 a

differences in European Red Mite preferences, even
when the apple trees had the scab resistance gene.
Another factor to be considered in variety preferences of the European Red Mite is the capacity of
the pesticides to remain on the leaves. There are differences in mortality of P. ulmi due to A vermectin
B1, related to tree species, suggesting that the initial
amount of toxin absorbed is lower in apple trees
than in pear trees (BEERS et al., 1990). This relationship could also be true for the different varieties of
apple studied here, such that the SP variety could
be less capable of absorbing the sprayed pesticides.
We do not have information about this.
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FIG. 2: Prevalence dynamics of P. ulmi in the three varieties studied.

Besides resistance and pesticide absorption, the
architecture of host-plants, that is the favorability
of micro-environments and the morphology and
structure of leaves, are also important factors to
consider. We believe that not only the leaf characteristics of each variety but also the way the trees
studied were pruned, influenced the differential
development of P. ulmi populations.
It is known that 'Spur' types (compact mutants)
of 'Delicious' apple trees differ morphologically
from the normal forms in several characteristics.
Their lateral branches are fewer, shorter, and more
erect, resulting in more compact trees (WESTWOOD
& ZIELINSKY, 1966). Standard trees grow faster, and
for a longer period of time, than 'spur' trees, and
consequently their shoots are considerably longer,
although the size and number of leaves is similar in
both strains (FERREE & BARDEN, 1971). The general
shape of the SP trees, with their more erect lateral
branches, has lead producers to prune these trees in

a fan-shaped way, as in the orchard we studied.
Since lateral branches are in contact with those of
the next tree, supported by wires, the possibility of
dispersal tetranychid mites from one tree to another
is optimal. This could be one of the factors which
caused the differences in the levels of infestation
between SP and the other two varieties studied
here. The GS and RD trees of this research are
pruned in almost spherical canopy, and are more
separated from each other.
In relation to leaf morphology, there are also
some important differences to consider between the
varieties studied. SP leaves are thicker than those of
standard trees, as WESTWOOD et al. (1966) stated.
They also have more conspicuous veins, and a
dense pubescence. In spite of results reported by
PANA & JANICK (1980) and GOONEWARDENE et al.
(1980) which did not show an influence of leaf
hairiness on P. ulmi infestation, some authors have
reported that the varieties with higher pubescence

-186are more inhabited by phytophagous (VAN DE VRIE
et al., 1970; GOONEWARDENE & WILLIAMS, 1976)
and predators (BAILLOD et al., 1989). DOWNING &
MOILLIET (1967) also stated that trees with more
pronounced leaf veins had a greater abundance of
phytophages. On the other hand, RD standard
trees have fewer leaf hairs, and their veins are
thinner. However, the thickness of these leaves is
even higher than GS leaves, which are weak and
have flattened veins. GS leaves almost lack pubescence.
Thicker leaves, with stronger veins could
provide a more suitable habitat to the European
Red Mite for feeding and reproduction. We
actually observed most of mites near principal and
secondary veins, remaining in the angle formed
between the vein and the leaf surface. These sites
would offer a sheltered habitat for the phytophages.
The pubescence would also give a more appropriate
surface to lay eggs and for the locomotion of the
motile stages, so that reduced hairiness could be an
important factor in resistance to the European Red
Mite.
The factors mentioned above could make spur
trees a more suitable habitat for European Red
Mite population, such that they are more readily
affected by the pest. Information given here could
help producers to make decisions about suitable
varieties for cultivation. However, more detailed
researches will be necessary to clarify the relations
between phytophagous mites and their apple tree
host plants, in relation to resistance.
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