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Optimum levels of sorbic acid and methyl-p-hydroxy-
benzoate in an artificial diet for Adalia bipunctata
(Coleoptera, Coccinellidae) larvae

Karr Tario KARILUOTO

KariLvoro, K. T. 1978. Optimum levels of sorbic acid and methyl-p-hyd-

roxybenzoate in an artificial diet for Adalia bipunctata (Coleoptera, Cocci-
nellidae) larvae. — Ann. Ent. Fenn. 44, 94—97.

Five concentrations (0, 500, 1000, 1500 and 2000 ppm) of sorbic acid (SA)
and methyl-hydroxybenzoate (MpHB) in 25 combinations were added to

an artificial diet for Adalia bipunctata L. larvae. 1500 ppm of SA alone could
control moulding of the diet for three weeks at + 25°C, but 2000 ppm of

MpHB could do the same only with 300 ppm or more of SA. Adult emergence
was highest (76 %) on the diet with 1000 ppm of SA + 0 ppm of MpHB.
The higher the concentrations of SA and/or MpHB, the more retarded was
postembryonic development (19.0 d with 0 ppm of SA + 0 ppm MpHB and
24.3 d with 2000 ppm of SA + 2000 ppm of MpHB). The adult emergence
weight was not clearly affected by the vanous concentrations of SA and/or
MpHB.

K. T. Kartluoto, Department of Pest Investigation, Agricultural Research
Centre, SF-01300 Vantaa 30, Finland.

Index words: Adalia bipunctata, artificial diet, mould contammnation. larval
development, methyl-p-hydroxybenzoate, sorbic acid.

The antifungal agents used to control mould- (Ouvye 1962, KisHaBa et al. 1968, Bass & Baz-
ing of rearing media for insects are known to  Nes 1969, SINGH & Houst 1970). Two of the
have detrimental effects on larval development agents used most frequently are methyl-p-hydro-
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xybenzoate (MpHB) and sorbic acid (SA)
(Siweu 1974). These were included in the ar-
tificial diet developed for A. bipunctata larvae
by Kariwvoro et al. (1976), but the con-
centrations used (550 ppm of SA with 620 ppm
of MpHB) did not inhibit mould satisfactorily.
The most usual fungal contaminants were As-
pergillus niger (van Tieghem) and Pemicdlium
spp. Chlortetracyclinechloride at 46—30 ppm
was used against bacteria with good success.

Material and methods

Experimental animals and
rearing methods

Adult A. bipunctata collected in the Helsinki

area in autumn 1976 were kept at room temperature
(LD 18:6 h) and fed on Acyrthesiphon pisum (Har-
ris). Fges were collected during the daily feeding and
stored at +10+0.5°C (RH 80—90 %, LD 0:24 h)
for at most 7 days. The eggs hatched in 2 days when
taken to the rearning chamber ( +25+0.5°C, RH 35—
65 9% . L.LD 18:6h). The light source in the chamber
was 10 fluorescent tubes (Philips TLD 30 W/32 De

Luxe) located 0.8—1.1 m above the reanngs.

Prfp"-.:'.'itiﬂn of the rearing
medium
The basic diet was that presented by KARI-

LUOTO

} with slight modifications, the
ingrmi'

et al. (1976
[ follows: deionized water 90.0 ml,

s being as

Bacto-agar, Difco 3.7 g, deionized water 120.0 ml,

wheat germ 5.0 g, brewer's yeast 7.0 g, sucrose 7.0 g,
soluble casein, BDH 3.0 g, egg ca. 50 g, beefl liver
500 g, honey 10.0 g, salt mixture (BEckMax et al.
1953) 1.0 g, ascorbic acid, Merck 1.0 g, DL-alpha-
tocopherol, Merck 0.3 g, vitamin stock (lcxorro
1963) 4.0 ml, choline chlonde, 15 % in water, Merck
1.5 ml, meso-inositol, Merck 0.3 g, aureomycin (chlor-
tetracyclinechloride 55 g/kg) Cvanamide 0.3 g, sorbac
acid (SA), Merck 0.00—0.72 g, methyl-p-hydroxy-
benzoate (MpHB) 0.00—0.72 g and ethyl alcohol,
04 w % 5.0 + 5.0 ml, all together ca. 362 g.

Five concentrations (0, 500, 1000, 1500 and 2000
ppm) of SA and MpHB were added in 25 combina-
tions as EtOH solutions. The amounts of SA and
MpHB were dissolved separately in 5.0 + 5.0 ml EtOH
abs., so that the amount of EtOH added to every diet

was the same. \ :
The agar was first dissolved in 90 ml water in a

boiling water bath. All the other ingredients, includ-
ing the SA and/or MpHB solutions, and 120 ml water

were ground to a fine suspension with a homeo-
genizer (Ultra-Turrax, Janke & Kunkel KG) for
5 6 min and then heated to +60—65°C in a hot
water bath. The mixture was then blended again for
5—10 min with a household mixer. Dunng blending
at least a part of the EtOH evaporated. The hot clear
agar was poured into the mixture and when 1t was
evenly blended the liquid medium was pipetted nto
rearing vials. < b

The vials (4 ml), each containing 0.8 ml of the
medium were left uncovered until cold, to allow
excess moisture to evaporate and then stored
plastic bags at +1°C for 3—4 days or at — 18°C for
longer periods. When required for newly hatched lar-
vae, they were taken to room temperature and I_.:fr.
overnights upside down in their bags. In the moming
the bags were removed and free water was allowed to

evaporate.
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Five batches of 10 one-day-old, unfed larvae were
put on every diet, one larva to each wial, and the
vials were plugged with cotton. On the seventh
rearing day the larvae were transferred to new vials
with fresh medium, where they completed their de-
velopment. The first rearing vials were left 1in the

rearing chamber te incubate possible contaminants.
The number of contaminated vials was counted after

1, 2 and 3 weeks.

Results and discussion

The results indicate that SA controls 4. miger
on the rearing medium more effectively than
MpHB (Table 1). The data were subjected to

analyses of variance and the means were com-
pared using Tukey’s studentized range (P=
0.05). Kisuapa et al. (1968) have reported a
similar difference between SA and MpHB. A
parallel finding is that A. niger has developed
strains resistant to MpHB (Girawesen et al.
1975). Penicillium spp. were not common on
the present medium and they were not found at
all when it contained 1000 ppm or more SA.

Judged from the adult emergence percentages
the optimal levels of SA and MpHB in the me-
dium lie between 500 and 1500 ppm of SA and
0 and 1500 ppm of MpHB (Table 2). The low
emergence values on diets with 0 ppm of SA

may be due to the high contamination by
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mould (Table 1 A). Table 2 indicates that high
concentrations (2000 ppm) of MpHB and SA,
especially the latter, tend to lower emergence in
A. bipunctata.

The shortest postembryonic (larval + pupal)
developmental period (19 days) was on the
cdiet with no SA or MpHB. The higher the
concentrations of SA and MpHB, the longer
were the developmental periods (Table 3). The
effects of SA and MpHB seem to be of the
same degree. (Table 3). This retardation of
development accords with the results of Ouve
(1962) and SineH & House (1970), who
suggest that the most sensitive criterion of the
effects of antimicrobial agents is the larval and
pupal development.

The various concentrations of SA and MpHB
did not clearly affect the mean adult weight
(Table 4), but diets with no SA or MpHB
produced lighter adults than the others, possibly
owing to high contamination by mould (Table
1 A).

The concentrations of SA and MpHB required
to control contamination of the rearing medium
by mould are sometimes also lethal to the insect
species itself (Prokopy 1967, Bass & Barxes
1969). The results of this study indicate that
A. bipunctata larvae can survive satisfactorily on
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