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Winter survival of rosy apple aphid, Dysaphis plantaginea 
(Homoptera: Aphididae) 
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Gynoparous females, as well as virgin and mated oviparous females, of rosy apple aphid Dysaphis 
plantaginea were released in fixed numbers on apple trees in an attempt to have infested trees 
available next spring. Careful inspection of seeded trees revealed few young aphid colonies, i.e. 
often far less, and never more than 1% of the number corresponding with the reproductive 
capacity of the number of released females. Per tree infestation never attained 100%. The low 
reproductive success over the winter half year should hinder relating densities of migrating aphids 
in autumn with the attack rates next spring. 
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Rosy apple aphid (Dysaphis plantaginea Passerini; RAA) is one of the most serious pest species of 
apple in Europe (Alford, 1984; van Frankenhuyzen, 1992). RAA is a specialized host-alternating, 
or holocyclic, species. Plantain (Plantago spp.) is its host plant in summer (Bonnemaison, 1959; 
Heie, 1992). From there it migrates to apple (Malus sylvestris Mill.) in autumn. The migration of 
winged females, the so-called gynoparae, starts in our region around mid-September (L. 
Blommers, in prep.). Each of these gynoparae, if they reach an apple leaf, might produce several 
larvae, the so-called oviparae. Once adult, these oviparae have to mate in order to lay viable eggs, 
the overwintering stage. These eggs hatch early next spring and the emerging fundatrices (stem 
mothers) give rise to several generations of wingless larviparous female aphids, which feed on the 
underside of young apple leaves, causing these to curl and thicken, thus creating an open gall. 
More seriously, infested shoots and nearby fruitlets have their growth impaired, and affected 
branches produce fewer flowers next year. 

Plans to study population development and natural control of RAA from the very beginning in 
early spring, failed both in 1996 and 1997, because fundatrices were too rare. Then, deliberate 
releases of reared migratory morphs were attempted as a solution. Here, we report on the first 
experiments. 

MATERIAL AND METHODS 
Potted plantain plants (Plantago lanceolata L.) infested with small numbers of RAA from a mass 
rearing under conditions of long day, were transferred to conditions of short day to produce both 
winged morphs – gynoparae and males – which migrate to apple. The plants were placed in cages 
either in a cabinet at constant 16 or 20°C and L:D=12:12, or in the outdoor insectary under natural 
conditions of temperature and day length. The winged morphs were collected daily by means of an 
exhauster. In order to obtain oviparous females, gynoparae were released in varying numbers on 
potted apple rootstocks (M9) in cages in the insectary. Leaves with approximately similar numbers 
of oviparae were put into pairs of plastic pots, and, also similar numbers of, males were released in 
one of each pair, in order to get comparable groups of virgin and mated oviparae. In order to 
promote mating, the pots were kept at room temperature for approximately three hours prior to 
release. 

All the artificial infestations were executed on conventional spindle-bush type apple trees on 
rootstock M9, planted either in 1984 or 1988 at the experimental orchard De Schuilenburg, 
Kesteren. Fixed numbers of either kind of female were put into small glass tubes for transport to 
the orchard. The gynoparae were poured into small clip-on cages, which were immediately fixed to 
the underside of an apple leaf. Infested branches were marked and the cages left in place for 
periods up to a week in 1998, and for 2-3 days in 1999. The oviparae were released directly, and 
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not confined, onto one or few leaves per tree. Nearly all these wingless aphids land on their feet 
and soon disappear to the leaf's underside. 

Next spring, the infested trees were inspected carefully at the time the first leaf galls, or 
colonies, of RAA became apparent. Most of these colonies still contained one or few stem mothers 
and their young. Pruning of the rows with infested trees was postponed till after the young colonies 
had been scored in spring.  

In most cases, colony densities on the artificially infested trees were compared with 'natural' 
densities on similar, but not adjacent, trees in the same row(s). In one case, gynoparae were 
released on cv. Boskoop in various orchard blocks to compare effects of some treatments. This 
was done at four dates between 21 September and 1 October 1999. Each time, cages with four 
gynoparae were put onto the same number of trees in 20 different rows. Fifteen trees per row were 
artificially infested eventually. Numbers of RAA colonies on infested trees were scored on 2-4 
May. Four of the twenty rows were located in different blocks treated with wettable sulphur 
against apple scab (Venturia inaequalis) on 19 and 26 April. The other sixteen rows consisted of 
two adjacent rows in (eight) different blocks, one of which was pruned as usual in winter, and the 
other not. Two of these blocks were treated with the aphicide pirimicarb (0.5 kg 50% a.i./ha) on 19 
April, and another five were left untreated. All blocks were treated with the fungicides dithianon, 
captan and difenoconazole a few times prior to early May. 

Under laboratory conditions, gynoparae of RAA give birth to 9.2 daughters on average, and 
each of the adult daughters lays 4.3 eggs (Bonnemaison, 1959). In order to present survival data 
over winter, it is assumed here that the reproductive capacity of one oviparous female equals four 
young aphid colonies next spring, and of a gynoparous female forty. Reproductive success 
between the moment of release of these morphs till the appearance of the young aphid colonies 
next spring is given as percentage of these figures. For example, three gynoparous females 
released on one tree should generate 3*40 hatchling stem mothers at most, and three aphid 
colonies in spring on such a tree would mean (3/120 =) 2.5% reproductive success.  

RESULTS 

Gynoparae 
Releasing one or three gynoparae per tree in autumn 1998 was successful in as far as colonies were 
found on release trees, and not on other (Table 1). The reproductive success was not impressive, as 
only two and ten colonies were found on 45 trees infested with one and three gynoparae 
respectively. 

The outcome was similar after releases of 3 gynoparae per tree on 80 trees cv. Boskoop on 28 
September 1998, and on a similar number of trees two days later. The numbers of oviparae 
produced by three females, and counted in twenty cages, amounted to 19.5 (sd: 4.3) and 24.0 (sd: 
6.1) on average, respectively. In this case, only one side of each tree was inspected for RAA 
colonies on 3-4 May 1999: twelve were found on 160 half trees. 

Trees were seeded more heavily in autumn 1999: with one or three clip-on cages with three 
gynoparae (Tables 2 and 3). Reproductive success, as defined here, was nil, because more colonies 
were found on non-infested trees than on the infested ones. Colonies failed on most release trees 
this time, too. 

Infestation on cv. Boskoop was more successful, as three times as many colonies were scored 
on unpruned trees of this variety than on cv. Elstar (Table 4). 

Oviparae 
Only unmated oviparous females could be released in autumn 1998, because parasitoid infestation 
hampered the production of male RAA. Such a release also resulted in a reproductive success of 
less than 0.5% (Table 5). 

In 1999, mated and unmated oviparous females could be released twice, first on cv. Jonagold 
on 14 October, next on cv. Summerred on 25 October (Tables 6 and 7). 
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Table 1. Gynoparae released on cv. Elstar in 1998 (n = 45) 

Nrs released per tree Colonies per tree Reproductive success (%) 
[23-25 September 1998] [4-7 May 1999] 

3 0.22 0.183 
1 0.04 0.100 
0 0 - 

 
 

Table 2. Gynoparae released on cv. Elstar in 1999 (n = 30) 

Nrs released per tree Colonies per tree Reproductive success (%) 
[16 September 1999] [8 May 2000] 

3 x 3 0.33 0.093 
1 x 3 0.20 0.167 

0 0.37 - 
 
 

Table 3. Gynoparae released on cv. Elstar in 1999 (n = 30) 

Nrs released per tree Colonies per tree Reproductive success (%) 
[23 September 1999] [8 May 2000] 

3 x 3 0.23 0.065 
1 x 3 0.00 0.000 

0 0.27 - 
 
 

Table 4. Colony density and reproductive success on 2-4 May 2000, after release of 
6 gynoparae per tree on 15 trees cv. Boskoop on 21 September – 1 October 1999 

Treatment Colonies per tree Reproductive success (%) n 
untreated, unpruned 1.04 0.43 5 
untreated, pruned 0.83 0.35 5 
sulphur, unpruned 0.95 0.40 4 

pirimicarb, unpruned 0.17 0.07 2 
pirimicarb, pruned 0.37 0.15 2 

 
 

Table 5. Unmated oviparae released on cv. Jonagold in 1998 (n = 35) 

Nrs released per tree Colonies per tree Reproductive success (%) 
[20 Oct – 11 Nov 1999] [4 May 2000] 

27 0.114 0.106 
9 0 0.0 
3 0.029 0.238 
0 0 - 

 
 

Table 6. Mated (+) and unmated (–) oviparae released on cv. Jonagold in 1999 

nr released per tree mated (n) colonies per tree reproductive success (%) 
20 + (6) 0.500 0.625 
20 – (6) 0 0 
10 + (12) 0.167 0.417 
10 – (12) 0.167 0.417 
0 (18) 0.056 - 

 
 

Table 7. Mated (+) and unmated (–) oviparae released on cv. Summerred in 1999 

nr released per tree mated (n) colonies per 
tree 

reproductive 
success (%) 

nr infested 
trees/total 

20 + (5) 1.60 1.14 3/5 
20 – (5) 0.80 0.57 4/5 
10 + (10) 0.70 1.00 5/10 
10 – (9) 1.22 1.75 7/9 
0 (20) 0.55 - 4/20 
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The results on cv. Jonagold were not meagre; no more than three colonies on six trees were 
found in the best case. The releases on cv. Summerred yielded relatively better results, partly, as it 
seems, because the natural infection was rather high. Still some trees did not become infested. 
Differences in results between releases of virgin and mated oviparae are not consistent. 

DISCUSSION 
The reproductive success of rosy apple aphid over the winter half year was low in all cases. 
Releases of up to nine gynoparae, or 27 oviparae, did not guarantee tree infestation next spring. No 
more than one percent of the theoretically maximum numbers of colonies, after correction for 
natural infection, could be found in spring. 

Some technical weaknesses may have interfered with results. As gynoparous females produce 
their progeny almost within 24 h after landing on apple foliage (Bonnemaison, 1959; L. 
Blommers, pers. observation), the clip-on cages, by delaying migration of young oviparae, notably 
in autumn 1998, might have promoted predation. Velvet mites (Allothrombium) were seen roaming 
around the cages at several occasions. Moreover, some of the oviparous females released in 1998 
might have been too old to attract males, as some releases had to be postponed because of bad 
weather. 

Weather conditions should have affected results otherwise, too. The frequent rain storms in 
autumn 1998 must have interfered with the natural production and migration of RAA gynoparae 
and males, as indicated by Dixon (1979) and Hemptinne et al. (1994). Few RAA on plantain in the 
wild should have survived the stagnant water present over large ground surfaces, and it must have 
been difficult for any oviparous female on the release trees to attract a wild male. Unfortunately, 
mated oviparous females were not available for release this autumn, when natural infestation of the 
apple trees was almost nil due to the bad weather. In contrast, dry weather and many nice days 
with little wind in the autumn of 1999 should have promoted natural infestation of apple by RAA 
(Dixon, 1979). Some results suggest that the same kind of release is met with more success on 
some varieties (cvs Boskoop, Summerred) than on other, but any apparent difference might have 
been due to differences in short-term weather conditions, such as spells of cold weather. 

Obviously, the reproductive capacity of 40 eggs per gynoparous female is never attained. After 
the rapid birth of the oviparous larvae, reproductive success should be reduced mainly by (1) death 
of the oviparous females before the end of reproductive life, (2) mating failure of these females 
previous to egg production, and (3) mortality of eggs and hatchling stem mothers. Moreover, 
counting colonies underestimates reproductive success, as defined here, when a colony has been 
started by more than one hatchling stem mother, as should be more or less often the case when the 
oviparous females, or their mothers, have been released on the same branch, or leaf.  

Mortality of the oviparous females probably was an important factor, because juvenile 
development of this morph takes roughly two weeks, while the eggs are being laid one by one with 
one or more days interval (Bonnemaison, 1959, L. Blommers, in prep.). Moreover, natural control 
by predators in this planting certainly was more elevated than usual in practice, because few 
insecticides, if any, had been applied since 1997. As mentioned before, mating might have been a 
problem for the oviparae in 1998, when males should have been scarce, and difficult to attract, due 
to continuously bad weather. On the other hand, RAA eggs, once they have been laid on tree 
branches in the orchard, don't seem to be very vulnerable. Losses of marked eggs are very limited, 
and most of these hatch, if properly treated (F. Vaal, pers. observation). This agrees with the 
observation of Way & Banks (1964) that egg mortality, in this case of Aphis fabae Scop. on 
spindle tree, is relatively unimportant, when the winter is not very harsh.  

Finally, recent research indicates that densities of migrating aphids, both gynoparae and males, 
might be monitored by means of pheromones and/or plant odours (Pickett et al., 1997). The results 
presented here indicate that the relationship between these densities and the eventual density of 
fundatrices, or young colonies, in early spring might be rather feeble.  
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