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MITTEILUNGEN DER SCHWEIZERISCHEN ENTOMOLOGISCHEN GESELLSCHAFT
BULLETIN DE LA SOCIÉTÉ ENTOMOLOGIQUE SUISSE

54,291-295,1981

The entomofauna of the cones of fir (Abies alba) in Poland

M.Skrzypczynska
Institute of Forest Protection, Academy of Agriculture, 31-024 Krakow, Poland

In the years 1976-1980 a total of 20 040 individuals belonging to 14 insect species were obtained from
cones of Fir (Abies alba). The material originated from 46 localities in Poland. Coenotic groups of
insects were defined. A domination coefficient (D) and a species diversity index (D') were calculated.

Cones of coniferous trees constitute microhabitats with which are associated
the representatives of various insect species. Some of them are serous pests of the
seeds. So far, special consideration has been given to the entomofauna of spruce
cones (Picea abies) in Scandinavian countries (Trägardh, 1917; Hülste, 1922;

Bakke, 1955, 1963) and in the USSR (Stadnitzky, 1969, 1971; Saksons, 1973), as

well as to the entomofauna of the European larch cones (Larix decidua), Polish
larch cones (L. polonica) (Karpinski, 1967; Skrzypczynska, 1977), and pine
cones (Pinus sp.) (Saksons, 1973; Gaydene, 1976). To date the entomofauna of
the cones of Abies alba has not been investigated and existing foreign publications
provide fragmentary data only, which concern Megastigmus suspectus Borr. (Hym.,
Torymidae) (Kozikowski & Kuntze, 1936; Escherich, 1939; Cermak, 1952;

Kapuscinski, 1966; Skrzypczynska, 1978; Stadnitzky et al, 1978), Resseliella
plceae Seitn. (Dipt., Cecidomyiidae) (Seitner, 1906; Kozikowski & Kuntze,
1936; Cermak, 1952; Szmidt, 1965; and Stadnitzky et al, 1978), Barbara herri-
chiana Obr. (Lep., Tortricidae) (Escherich, 1931; Patocka, 1960) and Dioryctria
abietella (Den. et Schiff.) (Lep., Phycitidae) (Szmidt, 1965; Stadnitzky et al,
1978).

The aim of this study was to identify insects from the cones of Abies alba, to
estimate their number, and to calculate a coefficient of domination and index of
diversity of species in fixed coenotic groups.

METHODS OF INVESTIGATION

Laboratory and field studies were conducted in the years 1976-1980. Material

consisted of cone samples of the fir Abies alba, collected in the Beskid Sadecki
region (46 localities) in Poland. For investigations two types of cones were collected,

i. e., ripening cones in July and August and ripe cones from September to late
October. A total of 1971 cones were collected from 106 trees, i. e., 14-20 cones per
tree. 335 ripening cones (with 92,006 seeds) were dissected. Part of the larvae
obtained from these dissections was placed in tubes with 75% ethyl alcohol, part
was reared to study parasitism. The remaining ripening cones were partly (about
25%) placed in glass tubes for individual cultures and partly (about 75%) in bottling
jars for mass cultures. From the mature cones, 300 seeds were randomly selected
(altogether 9,300 seeds) which were subsequently dissected to estimate the degree
of infestation. A portion of mature cones, like the maturing ones, were used for
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Table 1: Specification of insects in Abies alba cones according to orders.

Order Species Individuals
Number % Number %

Coleoptera 3 21.4 32 0.2

Hymenoptera 3 21.4 1,916 9.6

Lepidoptera 2 14.3 330 1.6

Diptera 6 42.9 17,762 88.6

Total 14 100

-—_—-

20,040 100

individual and mass cultures. Cultures were prepared under laboratory conditions
at 18-20 °C and 70-75% rei. humidity. During autumn and winter the cultures
were kept at about 4 °C. Hatches of imagines were frequently checked up.

Coenotic groups of insects were given together with the formulae for a

domination coefficient (D) (Trojan, 1975) and a species diversity index (D')
(Margalef, 1968). The results are presented in tables 1 and 2.

results

A total of 20,040 individuals were obtained from cones of Abies alba, which
represented 14 species belonging to 4 orders, i. e. Diptera (17,762 individuals, or
88.6%), Hymenoptera (1,916 individuals, or 9.6%), Lepidoptera and Coleoptera
(relatively scarce) (tab. 1).

Among Diptera the most numerous were the representatives of the family
Cecidomyiidae, and in particular those of Resseliella piceae: 10,961 individuals
from 40 localities. Also strongly represented were the individuals of the family
Sciaridae, particularly Lycoriella cellaris (Lengersdorf): 5,393 individuals from 26
localities. Comparatively less numerous proved to be the species Earomyia impossibile

Morge (Lonchaeidae) (660 individuals from 30 localities) and Leslodiplosis
?holstei Kffr. (Cecidomyiidae) (549 individuals from 12 localities). A few additional

specimens of Diptera occurred sporadically.
Among Hymenoptera the most abundant species was Megastigmus suspectus:

1,895 individuals from 36 localities. The rest of the specimens of Hymenoptera
occurred sporadically. Among the insects obtained, Platygaster sp. (Hym.,

Platygastridae) and Camptomyia sp. (Dipt., Cecidomyiidae) seem to be new to
science and will be described elsewhere. E. impossibile is new to the Polish fauna.

With respect to coenotic conditions the insects listed in tab. 2 can be assigned

to the following groups:
I: conophagous insects whose larvae while feeding devastate the seed scales of

cones together with the seeds inside;
II: seminiphagous insects whose larvae feed inside the seeds;
III: parasites and predators of conophagous and seminiphagous insects;
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Table 2: Specification of dominance indices (D) and species diversities (D') in group relating to the

insects in Abies alba cones.

NO. Coenotic group Species N1 D D'

I Conophagous
insects

Barbara herrichiana 0BR.
(Lep., Tortricidae) (b)

Dioryctria abietella (DEN.
et SCHIFF.)
(Lep., Phycitidae) (a)

Earomyia impossibile M0RGE

(Dipt., Lonchaeidae) (c)

327

3

660

33.030

0.303

66.667

0.289

II Seminiphagous
insects

Megastigmus suspectus BORR.
(Hym., Torymidae) (a)

Resseliella piceae SEITN.
(Dipt., Cecidomyiidae) (c)

1,895

10,961

14.740

85.260 0.095

III Parasites and
predators of
conophagous
and
seminiphagous

insects

Macrccentrus collaris SPIN.
(Hym., Braconidae) (a)

Platygaster sp.
(Hym., Platygastridae) (a)

Lestodlplosis ?holstei KFFR.
(Dipt., Cecidomyiidae) (c)

3

18

549

0.526

3.158

96.316

0.315

IV S aprophagous
and copro-
phagous
insects

Lycoriella cellaris
(LENGERSDORF)

(Dipt., Sciaridae) (c)

Camptomyia sp.
(Dipt., Cecidomyiidae) (a)

Drosophila repleta WOLLAST.
(Dipt., Drosophilidae) (a)

5,393

192

7

96.441

3.433

0. 126

0.231

V Seasonal in¬
sects

Rhizophagus dispar (PAYK.)
(Col., Rhizophagidae) (a)

Cryptophagus (Micrambe)
abietis (PAYK.)
(Col., Cryptophagidae) (b)

Cartodere filum (AUBE)
(Col., Lathridiidae) (c)

1

11

20

3.125

34.375

62.500

0.577

(a) an accessory species; (b) an influent species; (c)
species

1 number of individuals

a predominant

IV: saprophagous and coprophagous insects whose larvae feed on dead organic
substance (e. g. imperfect seeds) and on excrements of caterpillars infesting
the cones;

V: seasonal insects for which the cone has provided shelter, frequently unexpect¬
ed.

To estimate the role played by a given species in the distinguished coenotic

groups, a domination coefficient (D) was calculated:

D= 100
Sa
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where Sa total of individuals belong to the species «a» in all the tests performed,
and S total of individuals within the tested group of species in all tests (Trojan,
1975).

To compare the composition of species in the established coenotic groups,
the Margalef's formula (1968) was used to calculate index of diversity (D'):

D' (S - 1) / logeN

where S number of species in a group, and N number of individuals in a

group. The mentioned index had the highest value in the group V (0.577) and the
lowest one in the group II (0.095) (tab. 2).

discussion

The complex of insects associated with Abies cones includes several species
which were not obtained during the present study, as for instance Megastigmus
strobilobius Ratz. (Hym., Torymidae) (Prisyazhnyuk, 1949), Eupithecia abietaria
var. debrumeata St. and E. gigantea St. (Lep., Géométridae), Hyphantidium tere-
brellum Zinck. (Lep., Phycitidae), Lasiomma abietis Huck. (Dipt, Anthomyiidae),
Earomyia grusia Morge (Dipt., Lonchaeidae) (Stadnitzky et al, 1978) and
E. viridana (Meig.) (Kozikowski & Kuntze, 1936; Morge, 1962).

A relatively small number of insect species is observed in the cones of Abies
alba as compared with that found in the cones of other coniferous trees, e. g.,
Picea ables with 135 species (Stadnitzky, 1969), Larix decidua with 71 species and
L. polonica with 45 species (Skrzypczynska, 1977). This small number of species
results from the properties of the fir cones. The mature cones of A. alba undergo a

process of désintégration on the tree, in contrast with the cones of other coniferous

trees, which stay unaffected for a longer period of time.
In the maturing cones and seeds of fir trees under study, the larvae of

Resseliella piceae were found to be more abundant than those of Megastigmus
suspectus. R. piceae larvae feed on the seed and proved to be a serious pest.
Parasitoids of R. piceae were observed in small number and in three localities only.
M. suspectus has been often mentioned as a pest of the Abies alba seeds. The
analysis of 300 A. alba seeds from each locality (altogether 9300 seeds) indicated
an average infestation of 2.79% by the larvae of M. suspectus.

conclusions

(1) The number of insect species in the cones of Abies alba is relatively small as
compared with the number of insect species in the cones of other coniferous
trees.

(2) Most frequently occurring insects were species of Diptera, and among them
Resseliella piceae.

(3) R. piceae appeared to be a serious pest of fir seeds in contrast to Megastigmus
suspectus, a pest of local incidence.

(4) Only three cases of parasitism of R. piceae larvae by Platygaster sp. would be
indicative of a slight resistance of the environment against the mentioned
pest.
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(5) During the study period Earomyia impossibile, Barbara herrichiana and Dioryc-
tria abietella were of no economic significance.

(6) E. impossibile, R. piceae, Lestodiplosis ?holstei, Lycorlella cellaris and Cartodere
fllum proved to be predominant species in the relevant coenotic groups; other
species seem to be influent or accessory insects.

(7) Based on diversity index it can be supposed that the group of seasonal insects
was most diversified as well as those of parasitoids and predators of conophagous

and seminiphagous insects.

ACKNOWLEDGEMENT

The author extends her gratitude to Dr. B. Burakowski (Cryptophagidae, Lathridiidae), Dr. P.

Lastovka, Czechoslovakia (Sciaridae) and Prof. Dr. G. Morge, GDR (Lonchaeidae) for determining
some of the insects.

REFERENCES

Bakke, A. 1955. Insects rearedfrom spruce cones in northern Norway 1951. Norsk ent. Tidskr. 9:152-212.
Bakke, A. 1963. Studies on the Spruce-Cone Insects Laspeyresia strobilella (L.) (Lepidoptera: Tortricidae),

Kaltenbachlola strobl (Winn.) (Diptera: Itonididae) and iheir Parasites (Hymenoptera) in Norway.
Med. f. Dat Norsk. Skogsf. Nr. 67: 1-151.

Cermak. K. 1952. Htnyzi situici semen nasich lesnlch d'revin. Prace vyzk. ust. lesn. I. Lesn. Knih. 5:5-87.
Escherich, K. 1931. Die Forstinsekten Mitteleuropas. Bd. III. P. Parey, Berlin, 825 pp.
Escherich, K. 1939. Megasligmtis-Arten (Chalcididae) als Zerstörervon Nadelholzsamen. Z. ang. Ent. 25:

363-380.
Gaydene, E. 1976. Entomofauna shishek sosny obvknovennoy v Litovskoy SSR. Acta ent. Lituan. 3:

27-36.

Holste, G. 1922. Fichtenzapfen- und Fichtensamenbewohner Oberbayerns. Z. ang. Ent. 8:125-160.
Kapuscinski, S. 1966. Szkodniki owadzie nasion drzew lesnych. PWRiL. Warszawa, 155 pp.
Karpinski, J. J. 1967. Owady 1 pajfczaki przechodzqce rozwój bçdz zimujçce w szyszkach modrzewi:

polskiego (Larix polonica Rac.) i europejskiego (L. europaea Mill.). Prace IBL. 314-319: 81-112.
Kozikowski, A. & Kuntze, R. 1936. Szkodniki nasion jocHy wystçpujçce w potudniowej Polsce. Sylwan,

A. 54.-93-112.
Margalef. R. 1968. Perspectives in Ecological Theory. The University of Chicago Press, Chicago,

London, HI pp.
Morge, G. 1962. Monographie der palearktischen Lonchaeidae. Beitr. Ent. 12: 381-434.
Patocka. J. 1960. Die Tannenschmellerllnge der Slowakei. Slowak. Akad. Wiss. Bratislava, 214 pp.
Prisyazhnyuk, A.A. 1949. Bolezni I vrediteli semian drevesnykh i küstarnikovykh porod I mery borby s

nimi. Vseros. Obshch. Okhr. Prir. Moskva, 63 pp.
Saksons, J. L. 1973. Entomofauna generatlvnykh organov sosny (Pinus silvestris L.) i eli (Picea abies

Karst.) v Latviyskoy SSR. Zashch. lesa: 29-52.
Seitner, M. 1906. Resseliella piceae. die Tannensamen-Gallmücke. Verh. zool.-bot. Ges. Wien 56:

174-186.

Skrzypczynska, M. 1977. Entomofauna of the cones of the European larch (Larix decidua Mill.) and
Polish larch (Larix polonica Rac.) in Poland. Z. ang. Ent. 83: 238-247.

Skrzypczynska, M. 1978. Megastigmus suspectus Borries. 1895 (Hymenoptera. To/ymidae), Its morpho¬
logy, biology and economic significance. Z. ang. Ent. 85:204-215.

Stadnitzky, G. W. 1969. Die Entomofauna der Fichtenzapfen (Picea abies [L.] Karst.) des europäischen
Teiles der UdSSR. Anz. Schädlingsk. 10:145-150.

Stadnitzky, G.V. 1971. Kharakleristika shishek eil evropeyskoy (Picea abies [L.J Karst.) kak stasti
obitaniya I naselyajushchego ikh enlomokompleksa. Ent. Obozr. 50:85-94.

Stadnitzky, G. V., Jurchenko, G.I., Smetanin, A.N., Grebenshchikova, V.P. & Pribylova, M. V.
1978. Vrediteli shishek i semyan khvoynykh porod. Lesnaja promyshlennost, Moskva, 168 pp.

Szmidt, A. 1965. Rola szkodliwvch owadàw w bilansie strat nasion wazniejszych drzew lesnych. Roczn.
WSR w Poznaniu 27: 232-241.

Trägardh, I. 1917. Undersökningar aver gran ock tallkottarnas skadeinsekter. Med. f. Stat. Skogsf. 13-14:
1141-1204.

Trojan, P. 1975. Ekologia ogólna. PWN. Warszawa, 419 pp.

295


	The entomofauna of the cones of fir (Abies alba) in Poland

