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Fig. 1. Aphid remains in the guts of Coccinella septempunctata and their possible site of origin on an intact aphid prey (black

body parts). Scale bar = 0.1 mm.



single setae were traceable (Fig. 3). On the other hand,

smaller prey animals like aphids or Thysanoptera are eas-

ily detectable during gut dissection (Figs 1, 2). These

smaller arthropods are completely devoured by C. sep-

tempunctata, which makes it easy to find typical chitin

fragments or in some cases nearly intact bodies (espe-

cially of Acari, Collembola and Thysanoptera), only parts

of larger arthropods are eaten. During feeding experi-

ments with Oulema spp. larvae it was observed that C.

septempunctata fed only on the soft abdominal part of the

larva but never on the head. Therefore in larger prey ar-

thropods the success of prey recovery during gut dissec-

tion depends largely on the amount of sclerotized body

parts eaten. Coccinellid larvae were easily detectable as

prey (Fig. 4).

In Table 1 an example is given for the body parts re-

covered from C. septempunctata feeding on aphids. How-

ever, no conclusions on the number of aphids eaten can

be easily drawn from the values presented here, because

several fragments of head, antenna, femur, and tibia, may

have originated from the same prey individual. Neverthe-

less, there are some body parts, e.g. the ultimate rostral

segment, which were found to be seldom destroyed. The

nomenclature of aphid body parts follows Miyazaki

(1987).
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294

123

82

30

5

5

29

  9

129

  55

5

4

31

13

13

 7

Female

Male

TotalOther partsSiphunculusTarsusFemur/TibiaClypeus/

Rostrum

AntennaHead without

appendices

TABLE 1. Number of aphid body fragments found in the guts of two adult Coccinella septempunctata (a female and a male) col-

lected at Northern Flaeming from winter wheat in July 1996.

Fig. 2. Remains of Thysanoptera in the guts of Coccinella septempunctata and their possible site of origin on an intact prey indi-

vidual (black body parts). Scale bar = 0.1 mm.



Adult food throughout a year

Remarkable changes in the frequency of consumption

of certain food types were observed during the course of a

year (Table 2). Feeding on aphids was detectable from

April to October. Aphids were the most frequent food

type in May and June. The highest proportion of C. sep-

tempunctata adults with aphid remains was observed in

June (88.5%). At the same time the proportion of indi-

viduals with an empty gut was lowest. Like aphids, non-

aphid arthropods were consumed from April until

October, but generally not so frequently. A relatively high

frequency of feeding on non-aphid arthropods was ob-

served in May, July, and August. It was possible to iden-

tify the prey arthropods as belonging to Thysanoptera,

Collembola, Acari, Hymenoptera, Diptera (larvae), Coc-

cinellidae (larvae), and probably Chrysomelidae (larvae).

Non-aphid arthropods appear to be less frequent sources

of food during June when aphids were most frequently

consumed. Surprisingly, fungal spores were found to be

nearly as frequent as aphids in C. septempunctata guts.

During this study 1,146 adult C. septempunctata were

collected at locality BS. In the guts of 507 of these indi-

viduals aphid remains were found and in 484 individuals

fungal spores were present. Non-aphid arthropods were

found in only 144 of all dissected adults. Fungal spores

were the most frequent food type detected during gut dis-

section, especially in the second half of the year. It was

possible to identify conidia of Alternaria spp. and other

Moniliales, and also uredospores of Puccinia spp. (Bar-

nett, 1960). Conidia of Alternaria spp. (Fig. 5) were the

most frequent and numerous fungal spores found in the

gut of C. septempunctata (around 80% of all cases). Pol-

len and plant material was present in the alimentary ca-

nals of dissected C. septempunctata from April until

November. There were two periods of frequent pollen

feeding, a first peak in May and another in September.

Observations in the field and gut dissection results indi-

cate feeding on the pollen of Ribes spp., Stellaria spp.,

Pinus spp., Solidago spp., Tanacetum vulgare L., and

Gramineae. Another diet component found relatively fre-

quently during gut dissection was inorganic material (Fig.

5).

Feeding on more than one of the mentioned food types,

defined as a “combined meal”, was frequently found. In

July a “combined meal” was observed in 84.4% of C.

septempunctata adults with food in their gut. Neverthe-

less about 5–10% of the dissected individuals contained

no identifiable remains in their guts. From November to

March no visible food remains were found in more than

75% of the adults investigated.

An interesting observation arose from a comparison be-

tween newly emerged and overwintered adults in

June–August. Whereas the frequency of pollen and inor-
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Fig. 3. Remains of Oulema spp. larvae in the guts of Coccinella septempunctata and their possible origin from the prey (black

body parts). Scale bar = 0.1 mm.



ganic material was nearly at the same level in both

groups, some considerable changes were observed in the

frequency of aphids, non-aphid arthropods, and fungal

spores in their diet. In newly emerged adults non-aphid

arthropods and fungal spores were much more frequent

than in the diet of overwintered adults, while aphids were

less frequent (Fig. 6). To a certain degree that change in

diet composition was also observed by comparing the re-

sults between June and July (Table 2).

Adult and larval food in June and July

The frequency of food types in the guts of adults was

very similar at the three localities (Table 3). The typical

change in food composition from June to July, previously
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a Proportion of individuals with more than one food type in gut as percentage of the number of individuals with food in gut .
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TABLE 2. Frequency of food types in the gut of adult Coccinella septempunctata collected at Berlin-Staaken in 1994–1997.

Fig. 4. Remains of coccinellid larvae in the guts of Coccinella septempunctata and their possible site of origin on an intact prey

individual (black body parts). Scale bar = 0.1 mm.



observed at locality BS, was also found at localities NF

and MB. Non-aphid arthropods as well as fungal spores

and pollen became more frequent in July whereas the fre-

quency of aphid remains slightly decreased at locality BS

and NF but not at MB. Moreover, the frequency of indi-

viduals with a ”combined meal” increased from June to

July.

Some preliminary results of the gut dissections of C.

septempunctata larvae are given in Table 4. Compared

with the adults these data are derived from a smaller num-

ber of individuals. Therefore only general trends will be

described. Aphids were the most frequent food type in

June and July. The remarkably increased frequency of

fungal spores in July, previously observed in adult C. sep-

tempunctata, was also true for larvae. Non-aphid arthro-

pods were detected in larval guts as frequently as in those

of adults. On the other hand, pollen and inorganic mate-

rial were less frequently found in larvae. Another distinc-

tion between larval and adult diet was observed through a

closer inspection of the non-aphid prey. In July

1995–1997, mean frequency (%) of feeding on coccinel-

lid larvae was significantly higher (P < 0.05) in larvae

(4.7 ± 4.19, n = 5) compared to adults (0.8 ± 1.19, n =

10). The most frequent non-aphid prey found in both lar-

vae and adults were Thysanoptera. During July this prey

amounted to 66% of all detected non-aphid arthropods

fed upon by larvae. The amount for adults was 40%. Be-

cause relatively large body fragments of Thysanoptera

were found in the gut it was tried to quantify consumption

rates on that prey animal. While dissecting 27 C. septem-

punctata larvae, collected in a wheat field at locality NF

on 18 July 1995, 32 Thysanoptera individuals were

found.

DISCUSSION

Evaluation of gut dissection method

It was shown that the gut dissection method is only

suitable for a limited study of the food eaten by C. sep-

tempunctata. Animal prey without sclerotized parts, like

coccinellid eggs, were not detectable. Larger prey with

little sclerotization could therefore be easily overlooked

during gut dissection. Hence, consumption of certain in-

sect larvae, e.g. those of Oulema spp., is very difficult to

prove. On the other hand, small prey animals, especially

aphids and Thysanoptera, were easily detected. Moreover,

it seems to be possible to quantify consumption of those

prey animals by C. septempunctata. Thysanoptera were

completely devoured by C. septempunctata adults and

larvae and relatively large body fragments were found in

the gut (Fig. 2). Aphid remains found in the gut were

more crushed when compared to those of the Thysanop-

tera. Therefore quantification of aphid consumption is

more difficult. Some preliminary experiments, where C.

septempunctata adults were fed a certain number of

aphids before dissection, showed a significant relation-

ship between the number of aphids eaten per day and the
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Fig. 5. Inorganic material (a), fungal spores (b), and pollen (c) in the guts of Coccinella septempunctata. Scale bar = 0.1 mm.

aProportion of individuals with more than one food type in gut as percentage of the number of individuals with food in gut.
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TABLE 3. Frequency of food types in the gut of adult Coccinella septempunctata collected at three localities in June and July

1994–1997.



number of aphid body fragments present in the gut. For

quantification two aphid body fragments, the ultimate

rostral segment and the tarsus, were chosen. The quantity

of aphids was estimated for the two ladybird individuals

which were presented in Table 1. The calculated con-

sumption was 12–16 aphids for the female and 5–9

aphids for the male adult (Triltsch, unpubl.). Gut dissec-

tion could be a suitable method for studying aphid feed-

ing by C. septempunctata in the field if it is combined

with an aphid abundance estimation at that point when the

ladybirds were collected. While dissecting ladybird sam-

ples further interesting data can be obtained, e.g. beetle

size, sex ratio, stage of ovariole ripening, and parasitiza-

tion. In addition to the ladybird and aphid density data

this offers the chance of a more detailed life cycle study

(Triltsch & Freier, 1998).

Besides the incomplete food record mentioned above

another problem emerges from the gut dissection method.

The presence of a certain food in the alimentary canal

gives no clue to its suitability or digestibility. Moreover it

is not clear whether a certain food was intentionally cho-

sen. It could also be swallowed accidentally when preying

on another food item not detected in the gut. This might

be the case when some fungal spores were consumed.

Previously Putman (1964) suggested a connection be-

tween feeding on honeydew and the presence of Alter-

naria spp conidia. If fungal spores are mostly accidentally

taken in during feeding on honeydew the results pre-

sented here indicate very extensive consumption of hon-

eydew. That behaviour has already been recorded in pre-

daceous coccinellids (Zoebelein, 1955; Carter & Dixon,

1984). However, conidia of Alternaria spp. were found in

very high numbers per dissected individual, also in the

absence of aphids. In addition, plant parasitic fungi were

observed. For these reasons it seems unlikely that feeding

on fungal spores by C. septempunctata is exclusively ac-

cidental. Polyphagy, i.e. feeding on pollen, fungal spores,

and aphids, has been observed in other closely related la-

dybird species (e.g. Putman, 1964; Hukusima & Itoh,

1976; Ricci, 1986). But nothing is yet known about the

nutritional value of fungal spores to C. septempunctata

and additional work is needed.

Another surprising observation was the relatively high

frequency of inorganic material in the gut of C. septem-

punctata. The frequent detection of food components

without any clear nutritional value, in our case soil parti-

cles and perhaps conidia of Alternaria spp., leads to the

hypotheses that C. septempunctata is a careless predator

and consumer and does not cautiously investigate its food

before feeding on it. However, such a hypothesis seems

to be unrealistic. While searching for food a ladybird per-

manently touches the substrate with its maxillary palps

which are equipped with numerous sensory receptors

(Barbier et al., 1996). These maxillary palps are also in-

volved in prey recognition. The observed preference for

certain prey types, e.g. Thysanoptera as a non-aphid ani-

mal prey, is another indication of an active food choice by

C. septempunctata. If C. septempunctata is able to recog-
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Fig. 6. Frequency of aphids, non-aphid arthropods, and fungal spores in the guts of overwintered and newly emerged adult Cocci-

nella septempunctata collected at Berlin-Staaken in June, July, and August 1994–1997.

aProportion of individuals with more than one food type in gut as percentage of the number of individuals with food in gut.
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TABLE 4. Frequency of food types in the gut of larval Coccinella septempunctata collected at three localities in June and July
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