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Population Dynamics of Eriosoma lanigerum (Hemiptera: Aphididae) and
Aphelinus mali (Hymenoptera: Aphelinidae) in Apple Orchards and
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ABSTRACT : Woolly apple aphid, Eriosoma lanigerum, overwintered as adult or nymph stage on rootstocks,
and crown- and root sucker in the soil. In an unsprayed apple orchard, the number of E. lanigerum
colony started to increase from mid-April, showed the 1st peak between late June and early July, thereafter
decreased followed by the 2nd peak in late July, and then again peaked in late September as the size
in the 1st peak. In this orchard, the number of E. lanigerum colonies per tree did not exceed 3.5 colonies
during the peak occurrence period, and was maintained around 2 colonies throughout seasons. In all
seasons, parasitism of Aphelinus mali on E. lanigerum was much lower on root colonies than on aerial
colonies that located on shoots and tree trunks above the ground. The parasitism of E. lanigerum was
high in most orchards examined, showing parasitism of > 70% in maximum in most cases. In the laboratory
bioassay for the mortality effects of several insecticides on E. lanigerum, fenitrothion, dichlorphos, machine
oil, methidathion, thiacloprid, and imidacloprid showed 97.8, 96.8, 95.4, 91.5, 26.7, and 7.8% morality,
respectively. Also, the adult emergence rates from A. mali mummies were 51.2, 72.6, 14.2, 3.5, 72.2,
and 85.4% in the treatment of the above insecticides, respectively. Insecticides belong to neonicotinoid,
which are newly developed to control aphids, showed low mortality against E. lanigerum. Fenitrothion
and dichlorphos were effective on E. lanigerum control and had a low toxic to 4. mali. Consequently,
the insecticides should be useful in integrated pest management system for E. lanigerum in apple orchards.
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Table 1. Number of overwinteing E. lanigerum per tree at different overwintering sites (Mean + SD)

. Aerial part' Edaphic part2
Locality -
investigated Tree trunks Scar tissues and pruned Edaphic parts of tree Edaphic parts of crown-suckers or
(within 1 m from the ground) sections trunks root-suckers
Chungju 0.0 0.0 2.1 + 1.98 30.9 + 19.35
Suwon 0.0 0.0 6.9 + 5.81 27.5 £ 2245

' No of trunk investigated : 10 trunks.
> No of edaphic part investigated : 10 trunks x 3 parts.
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Fig. 1. Seasonal occurrence patterns of E. lanigerum in an apple
orchard in Suwon, 2002.
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Fig. 2. Age structure of E. lanigerum in an apple orchard in
Suwon, 2002. The number of individual aphids were given for
each sample date.
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= ogko] dgktidf=7, 16; F=31.31; P=10.0001).
Imidacloprid, dichlorphos, thiacloprid 5 *2]A| 8|27
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Table 2. Parasitism on E. lanigerum by parasite 4. mali at different habitats and seasons (Mean = SD)

. 26 April 20 May 17 June 26 July 3 September
Location of colony " . -
n % parasitism n % parasitism n % parasitism n % parasitism  n % parasitism
Edaphic root 144 296 + 423 303 184 £ 633 647 297 £ 772 411 169 £ 3.53 - -
Tree trunk . - - - 469 978 + 13.58 367 453 £ 1022 373 778 % 16.11
Water sprout (shoot) - - - - 666  77.6 £ 1243 152 361 £ 9.67 290 746 + 1438

' No data available.

Table 3. Cultivation environment of apple orchards infested with E. lanigerum

. Density in maximum Insecticides .
Locality Rootstock Tree age % trees No No. % parasitism  (No. sprays First occurrence
surveyed (year) infested ’ year
colonies/tree  aphids/colony per year)

Chungju 1 MS1 >40 50 9.0 250 60~ 80 12 - 14 Long time ago
Chungju 2 MS >40 15 5.5 450 56-~70 10 - 13 ?
Chungju 3 MS >40 2 3.0 <20 40~90 11 - 14 Long time ago
Eumseong M 26 14 - 19 <5 1.5 <30 <20 <5 2002
Andong MS =30 20 4.0 <150 30~40 12 2000
Bongwha M 106 16 <3 1.0 <20 70~90 <3 2002
Youngju 1 MS =20 40 3.0 <60 <70 <2 2001
Youngju 2 M 26 ~15 <3 3.0 <65 40~70 13 2002
Suwon M 26 =12 40 9.0 <200 70~90 Non spray ?

Y Maldus sieboldii.

Table 4. The effects of several insecticides on the mortality of E. lanigerum and the emergence of A. mali from the mummies

Insecticide Active ing'redient Application rate E. lanigerum A. mali
(% al) 0 n % mortality n % emergence
Dichlorphos EC 50 1,000 155 96.8al 48 72.6ab
Fenitrothion EC 50 1,000 265 97.8a 46 51.2b
Imidacloprid SC 8 2,000 231 7.8cd 41 85.4a
Methidathion EC 40 1,000 159 91.5a 49 3.5¢
Thiacloprid SC 10 2,000 195 26.7b 52 72.2ab
Machine oil 95 25 215 95.4a 51 14.2¢
Control (distilled water) - - 220 1.1d 53 04.8a

' Means foliowed by same letters in a colummn are not significantly different (P>0.05, Tukey Test).

Madsen, 1960)¢! o= gAls}al ¢ 1:} ZA A=
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