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parenthesis) or larvae of L. dimidiata (P-value in

brackets), than on clean sites after the ablation of one

antenna (P < 0.01) [P < 0.01], both antennae (P < 0.01) [P

< 0.01], one leg of the second pair (P < 0.01) [P < 0.01],

one maxillary palpus and one antenna (P < 0.01) [P <

0.01], one maxillary palpus and both antennae (P<0.01)

[P < 0.01], or one maxillary palpus (P < 0.01) [P < 0.01],

but laid similar numbers of eggs on both sites after the

ablation of both maxillary palpi (P = 0.5566) [P =

0.1602], and when maxillary palpi with one antenna (P =

0.5566) [P = 0.3594], or both antennae (P = 0.8457) [P =

0.2324] were simultaneously ablated (Fig. 1).

Effects of ablations on oviposition outside paper strips

Coccinellid females avoided oviposition outside paper

strips in the control and blank tests with conspecific and

heterospecific larvae (P < 0.01 for each test control and

blank test) (Fig. 2). Females of C. limbifer without maxil-

lary palpi, or without maxillary palpi and one antenna, or

maxillary palpi and both antennae, laid more eggs outside

paper strips than on paper strips (P = 0.01 for each test).

C. undecimnotata laid more eggs outside paper strips than

on strips in tests with conspecific and heterospecific

larval tracks when maxillary palpi (P < 0.01) [P < 0.01],

or maxillary palpi and one antenna were ablated (P <

0.01) [P < 0.05], but females without maxillary palpi and

both antennae laid their eggs almost exclusively on paper

strips (P < 0.01) [P < 0.05] (Fig. 2).

Effects of ablations on egg clustering

C. limbifer laid egg batches of similar size on the two

clean paper strips in the blank test (P = 0.7994). In the

control test, intact females of C. limbifer also laid batches

of similar size on the clean and contaminated paper strips

(P = 0.8229); however, the average cluster size on these

paper strips was significantly larger than the average size

of clusters on the paper strips in the blank test (P <

0.0001). Batches of eggs oviposited on contaminated

paper strips were also larger than those laid on clean

paper strips in the blank test when females were deprived

of one antenna (P < 0.0001), both antennae (P < 0.0001),

one palpus maxillaris (P < 0.0001), and one palpus maxil-

laris and both antennae simultaneously (P = 0.05).

C. undecimnotata also laid egg batches of similar size

on the two clean paper strips in the blank tests in the

experiments with conspecific and heterospecific larvae (P

= 0.5156) [P = 0.2241]. However, C. undecimnotata

females laid significantly smaller batches on paper strips

with conspecific tracks in the control test than on clean

paper strips in the blank test (P < 0.01). In the control test

with larval tracks of L. dimidiata, the size of batches on

the paper strips with tracks did not differ from the size of

batches on clean paper strips in the blank test [P =

0.2041] (Fig. 3).

DISCUSSION

Coccinellid females are voracious and relatively mobile

aphid predators. When searching for the prey and ovipo-

sition sites, they must frequently come across the oviposi-

tion deterring larval tracks of different competitors for the

same prey species. Females are likely to detect these

tracks through direct contact. This study showed that

females of both coccinellid species, C. limbifer and C.
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Fig. 1. Oviposition of coccinellid females on clean and contami-

nated paper strips in choice tests with tracks of conspecific larvae of

Cycloneda limbifer (A), Ceratomegilla undecimnotata (B) and ovi-

position of C. undecimnotata in choice test with tracks of Leis

dimidiata larvae (C). Choice tests with intact females (0), females

without: one antenna (1a), both antennae (2a), one leg of the second

pair (1l), one antenna and one maxillary palpus (1a1p), both

antennae and one maxillary palpus (2a1p), one maxillary palpus

(1p), both maxillary palpi (2p), one antenna and both maxillary

palpi (1a2p) both antennae and both maxillary palpi (2a2p), and

blank test with intact females (BT). Wilcoxon paired sample test, **

= P < 0.01; * = P < 0.05; ns = not significantly different (P  0.05).



undecimnotata, effectively responded to oviposition-

deterring tracks of conspecific larvae via their maxillary

palpi. Without both maxillary palpi, females of each spe-

cies were unable to discriminate clean paper strips from

paper strips with oviposition-deterring larval tracks of

conspecific larvae. After the ablation of maxillary palpi,
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Fig. 2. Oviposition of coccinellid females on both paper strips

(clean and contaminated) provided for oviposition and outside paper

strips in choice tests with tracks of conspecific larvae of Cycloneda

limbifer (A), Ceratomegilla undecimnotata (B) and oviposition of

C. undecimnotata in choice test with tracks of Leis dimidiata larvae

(C). Choice tests with intact females (0), females without: one

antenna (1a), both antennae (2a), one leg of the second pair (1l), one

antenna and one maxillary palpus (1a1p), both antennae and one

maxillary palpus (2a1p), one maxillary palpus (1p), both maxillary

palpi (2p), one antenna and both maxillary palpi (1a2p) both

antennae and both maxillary palpi (2a2p), and blank test with intact

females (BT). Wilcoxon paired sample test, ** = P <  0.01; * = P <  

0.05; ns = not significantly different (P  0.05).

Fig. 3. Size of egg batches on clean, contaminated and both

(clean and contaminated) paper strips provided for oviposition in

choice tests with tracks of conspecific larvae of Cycloneda limbifer

(A), Ceratomegilla undecimnotata (B) and oviposition of C. unde-

cimnotata in choice test with tracks of Leis dimidiata larvae (C).

Choice tests with intact females (0), females without: one antenna

(1a), both antennae (2a), one leg of the second pair (1l), one antenna

and one maxillary palpus (1a1p), both antennae and one maxillary

palpus (2a1p), one maxillary palpus (1p), both maxillary palpi (2p),

one antenna and both maxillary palpi (1a2p) both antennae and both

maxillary palpi (2a2p), and blank test with intact females (BT).
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