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Behaviour of ants and larvae of C. magnifica and C. septem-

punctata on ant-tended aphid colonies

Larvae that had been starved from the early morning (> 3

hours) were placed near individual colonies of F. rufa-tended

aphids and allowed to walk onto the colony. Each individual

was recorded as attacked or unattacked by the ants whilst on the

colony. A larva was only recorded as unattacked if it was not

attacked by any of the ants it encountered whilst on the colony,

or if it failed to encounter any ants. Larvae were not returned to

the aphid colony if they failed to encounter ants, unlike the

adults of Sloggett et al. (1998).

The number of aphids eaten by each larva was recorded, as

was other larval behaviour including chemical defence. The

time larvae spent on the colony, up to a maximum of 30 minutes

was also recorded. Nineteen replicates were carried out between

April and July 1998; a further three were carried out in June

1999.

Field observations on the occurrence of C. magnifica eggs

and larvae

During the experiments, records were kept of the occurrence

of naturally occurring C. magnifica egg clutches and larvae at

Oxshott Heath and Esher Common. The distance of each C.

magnifica egg clutch from the nearest colony of F. rufa-tended

aphids and from the nearest untended/non-tended aphids was

measured. Measurements were to the nearest centimetre. The

distribution of larvae in relation to ant trails and colonies of ant-

tended aphids was also recorded.

Analysis and reporting of results

Ordinal data was analysed using non-parametric tests (Wil-

coxon Signed Ranks Test for Paired Samples and the Mann-

Whitney Test: Zar, 1999), due to its non-normal distribution.

Tests were all two-tailed. Frequency data (as 2 × 2 tables) was

analysed using chi-square tests, using the Yates' correction for

continuity: data was considered suitable for chi-square analysis

since the mean expected value of all tables was greater than 6

(Zar, 1999).

Some observations for larvae similar to those previously ana-

lysed fully for adults (Sloggett et al. 1998) are reported here

anecdotally, specifically the behaviour of larvae on ant trails

and some aspects of larval and ant behaviour on colonies of

aphids. In the case of larvae on ant trails it was difficult to make

a large number of semi-independent observations after larvae

had been attacked by ants and reflex bled, making an analysis

similar to that of Sloggett et al. (1998) impossible. On colonies

of tended aphids, ant densities were much lower than when

adult ladybirds were studied and attacks on larvae were often of

a sporadic nature, unlike those on the adults (J.J. Sloggett, per-

sonal observation). This makes statistical analysis of some

aspects of behaviour highly problematic (for example, larval

escape behaviour in the face of ant attack).

RESULTS

Formica rufa aggression toward C. magnifica and C.

septempunctata larvae in the presence and absence of

ant-tended aphids

Formica rufa workers attacked C. magnifica larvae sig-

nificantly less than they attacked C. septempunctata

larvae both on ant trails and on colonies of ant-tended

aphids (Fig. 1. Two-tailed Wilcoxon Signed Ranks Test,

counting a score of  > 10 as 11: trails - n = 15 non-ties, T+

= 117, T– = 3, P < 0.001; tended aphids - n = 11 non-ties

+ 4 ties, T+ = 66, T– = 0, P < 0.001).

However, F. rufa aggression towards C. magnifica

larvae was much greater on colonies of ant-tended aphids

than on ant trails (Fig. 1. Two-tailed Wilcoxon test: C.

magnifica: n = 12 non-ties + 3 ties, T+ = 74, T– = 4, P <

0.005). The same was also true for C. septempunctata

larvae (n = 9 non-ties + 6 ties, T+ = 45, T– = 0, P = 0.005).

Observations of the behaviour of ladybird larvae on ant for-

aging trails

On trails, F. rufa workers often displayed no visible

reaction to a C. magnifica larva or sometimes tapped it

with their antennae. Many C. magnifica larvae remained

motionless for long periods on ant foraging trails. When

moving, C. magnifica larvae were, at times, observed to

stop on encountering ants, as do C. magnifica adults

(Sloggett et al., 1998). Coccinella septempunctata larvae

were rapidly attacked. In response, they frequently pro-

duced copious quantities of reflex blood, the character-

istic chemical defence of ladybird adults and larvae

(Daloze et al., 1995). To some extent reflex bleeding

deterred ants from further attacks, although frequently C.

septempunctata larvae were surrounded and ultimately

carried off by the ants, presumably serving as prey (see

Sloggett et al. 1999). At times moving C. septempunctata

larvae stopped in response to an encounter with an ant,

like C. magnifica larvae.
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Fig. 1. Frequency distribution of F. rufa attacks on the larvae

of C. magnifica and C. septempunctata on foraging trails and

tended aphid colonies.
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