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Abstract: During 2008-2009, monthly visits were made to screen the alternative hosts of the Woolly 
apple aphid (WAA), a serious insect that attack both shoot and root system of plants. The scarlet 
firethorn, Pyrecantha coccinea was noticed to be attacked with WAA. The insect causes galls on the 
shoot system similar to that have been seen on apple trees. The scarlet firethorn sustained populations 
of WAA and its parasitoid throughout the year. This is the first record of this plant as an alternative 
host to woolly apple aphid worldwide. The implications of this finding to IPM programs of apple 
orchards are discussed. 
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INTRODUCTION 

 
 Woolly apple aphid (WAA), Eriosoma lanigerum (Hausmann) (Homoptera: Aphididae) is an important 
insect that infests apple trees worldwide (Ateyyat and Al-Antary, 2009; Blackman and Eastop, 2000). It is a 
native pest of North America (Brown et al. 1991) and is reported to be critical to the economics of the apple 
industry in southern hemisphere countries such as New Zealand (Bus et al. 2007). WAA was noticed on apple 
trees in Ash-Shoubak, Ajlun and Amman in Jordan in the 1990s (Mustafa and Sharaf, 1994). 
 WAA infests both the aerial and edaphic (root) parts of the apple tree (Gurney, 1926; Lloyd, 1961), 
reducing shoot growth and hence production capacity (Brown and Schmitt 1990; Brown et al., 1995). Adult 
females overwintering on the roots continue slowly to develop and to reproduce (Thwaite and Bower 1983). 
Spring migration of crawlers from the roots into the tree is the major source of re-infestation each year (Ateyyat 
and Al-Antary, 2009; Hoyt and Madsen, 1960). 
 The objective of this study was to screen the alternative hosts of the Woolly apple aphid in Ash-Shoubak 
area, Jordan. 
 

MATERIALS AND METHODS 
 
 Monthly visits were made during from August 2008 to July 2010 in the Ash-Shoubak area 220 km south of 
Amman, Jordan (elevation ca. 1300 m above sea level). Ash-Shoubak is considered to be the most important 
area of commercial apple plantations in Jordan. Sixteen commercial apple orchards are found in Ash-Shoubak 
and all of them showed to be highly infested with the woolly apple aphid. 
 During the visits, all plants particularly forest and ornamental plants were screened for the presence of 
woolly apple aphids.  
 As only scarlet fire thorn was recorded during the visits as alternative host to WAA, the population trends 
of both WAA and its parasitoid were recorded bimonthly from August 2008 to July 2010. Numbers of both 
WAA and Aphelinus mali were recorded on five randomly chosen branches (10-cm length) on five trees.  
 

RESULTS AND DISCUSSION 
 
 Foliar infestations of WAA to apple trees can arise from immigration of aphids from alternate hosts or from 
movement of root aphids to the foliage. WAA uses elm, Ulmus americana, as the alternative host in USA, 
Australia and New Zealand (Baker, 1915; Fisk et al., 1992; Sandanayaka and Bus, 2005). In North America, E. 
lanigerum uses elm as its primary host (Baker, 1915; Patche, 1916) and as secondary host in New Zealand 
(Sandanayaka and Bus, 2005). This species produces both aerial and edaphic colonies; the former are easily 
controlled, the latter with great difficulty. The root colonies are thought to devitalize the tree and, even though 
root stocks were developed specifically to be resistant to woolly apple aphid (Malling –Merton series), there is 
evidence that this resistance is breaking down (Ateyyat and Al-Antary, 2009). Ash-Shoubak area is dominated 
by typical Mediterranean vegetation comprising four types of forests: pine forest, evergreen oak forest, 
deciduous oak forest and juniper forest (Al-Eisawi, 1996). Among the screened forest and ornamental plants in 
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Ash-Shoubak area, WAA was noticed to colonize the scarlet firethorn, Pyrecantha coccinea. The identification 
of this plant was confirmed by Dr Mahmoud Safi (National Center of Agricultural Research and Extension). It is 
an evergreen plant with berry-like, orange-red fruit ripens in September and persists into winter; this plant is 
widely used in Jordan as an ornamental plant. It is used as an informal hedge, great for trellising and espaliers 
on walls. WAA produces only aerial colonies on scarlet firethorn causing galls on the shoot system similar to 
that have been seen on the shoot system of apple trees. Aerial populations of WAA are available throughout the 
year as this plant is an evergreen and for this no need to immigrate to root system (Fig. 1). Ateyyat and Al-
Antary (2009) reported that WAA overwinters in the root system of apple trees and the movement starts not 
before March to re-infest the shoot system. The highest numbers of WAA on scarlet fire thorn was recorded in 
August 2008 (100 aphids) and September 2009 (87 aphids) (Fig. 1). Numbers usually decrease in winter months 
(Fig. 1).  
 

 
 
Fig. 1: Number of WAA (Eriosoma lanigerum) per five trees of scarlet firethorn in Ash-Shoubak region from 

August 2008 to July 2010. 
 
 Also, WAA infested Scarlet fire thorn was found to be parasitized by Aphelinus mali (Fig. 2). The highest 
number of parasitoids was recorded in October 2009 (15 parasitoids).  
 

 
 
Fig. 2: Number of Aphelinus mali per five trees of scarlet firethorn in Ash-Shoubak region from August 2008 to 

July 2010. 
 

 Discovering scarlet firethorn as an alternative host to WAA is the first record of this plant. This plant might 
be used effectively as a trap crop in integrated pest management programs of WAA. Farmers could plant scarlet 
firethorn as a hedge plant around apple orchards to attract WAA in winter and preventing the formation of 
edaphic colonies that are responsible for establishing aerial colonies. By this, It will be possible to control WAA 
on scarlet firethorn in winter. Other advantages of using this plant as a trap crop is decreasing the direct 
application of insecticides to apple trees that will be reflected on a decrease of pesticide residue on fruits. Also, 
the decrease of insecticidal applications will enhance the build-up of the solely available parasitoid of WAA, 
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Aphelinus mali. Finally, it is worthy to indicate that trials were made to propagate scarlet firethorn using the 
tissue culture techniques and a success was obtained (data not shown). Success in propagating this host plant 
urges us to produce high numbers of this plant to be used as a host plant for mass rearing of Aphelinus mali.  
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