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INVESTIGATIONS ON THE BIOLOGY AND UTILIZATION OF
APHELINUS MALI HALD., THE SPECIFIC PARASITE OF
THE WOOLLY APPLE APHIS, ERIOSOMA LANIGERUM HAUSM

Lunve Cuenete Wane Yun-pet  Tane Psve-at

(The Academy of dgricuitural Science of China, Kiange: Branch)

1. Woolly apple aphis infests the apple and.causes considerable injuries to the trees in China,
In this paper the writers report on the results of the investigations, carried out in 1953—56, on
the bionomics and the utilization ‘of Aphelinus mali, especially on the ways of increasing its
vitality by means of hybridization.

2. Aphelinus mali overwinters in the full.grown larval stage within hardened body of its
hosc at Tsingtao, Shanwung Province. Low temperature, the absolute low temperature there: reach-
ed as low as, —12°C. in 1954 caused litde winter mortality of the parasite in Tsingtao and the
percentage of the emergence of adult was as high as 85% as usual. The pupae appeared in the
late part of March of the next spring as the ternperaturc of the ten.day average reached 6° to
7°C. The first adult from overwintering - materials cmcrged in the middle of April as the tem-
perature of ten-day average reached 11°C. The lowest temperature ar which the adults emerged
from the overwintering larvae kept under the various temperatures was about 10° %= 1°C. which
was lower than the figure given by other authors, for example 12° — 13°C. as reported by . Borg
in Sweden. ' '

3. There are abour 10—-12 generations annually, 13 generations in maximum and 9, genera-
tions in minimum. The duration of lifecycle of the parasite varies from the different periods
and the main influencing factor 15 the temperature during the development period of the parasites.
One of the longest generation is the ovcr-wintering gencration which lasts 184 days. Whereas the
shortest one lasts about 7 days only in the middle part of Auvgust. The optirhal temperatures for
its development are between 22° to.27°C.; the most favorable humidity range is from 80 to°
90 per cent. Both are higher than that required by'the woolly apple aphis for outbreaks, wiz.
16.5° 10 22°C, and 60 to 70 per cent. '

4. Aphelinus mali had been reported by other authors as parasitizing about twenty different
kinds of aphids, but in Tsmgtao it paraSltlZCS mainly the woolly apple aphis in field condition
and just a few of them parasitize in the woolly aphis on Populus canadensis. 'Ihe female adults
sezm to prefer-to oviposit in those aphids which have a layer of while wax and are sluggish in
movement, and - therefore ‘not only with possess black color as mentioned in the literatures.

The adults survived longest in the laboratery (up to 41 days) with access to molasses. The
sex ratio was variable, though females. were always more numerous than -males, the unferiilised
females giving rise to males only.

5. The number of egglaying by single female adult varies with different temperatures. - There
scems to be more egg-laying in the reasonable high temperature, such as in 1954, the number
of egglaying per female at the different room temperature’ is as follows: ar 163°C, 19°C,
23.3°C, 24.2°C, and 26°C. are 10, 17, 32.4, 585 and 21,eggs, respectively; and in 1955 at 19°C,,
21°C, 743°C., 262°C. and 28.4°C, are _22.7, 29, 445, 51 and 28 épgs, 'respeclively.‘ However,
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the relative humidity seems not so significant as the temperature, but under the high tempera-
ture and high humidity condition the adult died more quickly and depoisited less eggs than
usual. The, different size of the individual also shows its different number of egg-laying and the
bigger one always lay more than the smaller. In Tsingtao, an. individaul female deposits a
maximum of 108 eggs under laboratory conditions.

6. In Tsingtao region, the parasite have di%ﬁculry to ger full contro]l of the host pest
throughout the whole season. This is thought to be due to three causes: (1). the low repro-
ductive capacity of the local parasite, and ‘especially the adverse effect of low temperature in both
spring and*antumn restricted the activity of egg-laying of the adult parasite and the development’
of larval parasite. And in contrast to the host, the pest fares very well under these conditions. (2).
the parasite emerges too carly in the spring before. the woolly apple aphis has become- abundant,
(3). 2 large part of the adult parasites died because of Shortage of host for oviposition in the
spring and early autumn and part of the overwintering’ larvae together with their hosts blown
from the tree by -the action of winds and snows during wintr time.

. 7. It was found best to promote the vitality of this parasite with hybnidization between
different races of this species from distant places, Data showed both the progeny of the pure
Russian race which was collected from Crimez, U.S.S.R. and the hybrids of Russian. race x
Tsingtao race possess higher reproductive potentiality- and the longer longevity than the local race,
The increment of the percentage of the eggs laid by the female adult of the Russian race, Russian
race £ X Tsingtao race § or Russian race § X Tsingtao race @ are 156.8—241%, 134—217%
or 145—231% of the Tsingtao race, respectively. A single female of the hybrid offspring deposited
a maximum of 147 eggs under laboratory conditions.

The results of a preliminary field tesy showed that the percentage .ot parasitism in one
orchard where 71,000 Russian parasites were liberated for the control of woolly apple aphis in
1956 increased from 2.11 ‘to 7.5 times at different periods as compared with the orchard where
no parasite was colonized: As the percentage of the infestation of one-year old shoots are 52%
and 73%, and average number of insect-galls on each shoot are 1.07 and 2.31. pieces in both
the treated and untreated orchards, respectively. Besides, 96% and 97% of the one-year old shoot
darhaged and 4.10 and 2.9 pieces of insect-gall averaged on each shoot in another twe orchards
where no gttention’ was given to pests control.

In 1957 sthe infestations of the oneyear old shoor and thc number of insect-gall per shoot in
the orchard where the Russian parasites were colonized in 1956 but not in this year showed imore
promise than before. 19% and 93% of one-year old shoots damaged and 0.21 and 3.48 pieces of
insect-gall averaged on each shoot showed in both the orchard where the Russian parasites were
colonized” or " not- colorized, respectively.

We are indebted to Professor N, N, Shutova, Director of the Laboratory of Plant Quaran-
tine, Ministry of Agricu.lture, USSR, for her kindness in supplying us with the Russian race

of the parasite,





