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Investigation on the relationship between the size of the Megastigmus suspectus Borr.
(Hymenoptera, Torymidae) and the size of Abies alba Mill. seed from which those
insects emerged was conducted. The examined insects (n = 46) originated from southern
Poland, and were obtained from cones collected in 1993. M. suspectus thorax length was
used as an index of adult insect size, because that was correlated with 8 other body
measurements. In addition, the diameter of the emergence hole of this insect was
measured. All data were log-transformed and analysed using regression analysis. There
was no linear correlation between adult size and seed size, using either length of thorax

or any of the other 8 body traits tested.
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1 Introduction

Megastigmus suspectus is one of the most fre-
quently reported insect pests of fir (Abies alba)
seeds. The larva of this species develops in the
seed, first eating its entire contents and then
pupating there. The adult emerges through a cir-
cular hole made in the seed coat.

Although the information about this insect has
been reported by many authors, e.g. Kapusciriski
(1966), Skrzypczynska (1978), Schwenke (1982),
Roques (1983) and Kiistek and Skrzypczyriska

(1992), there are still many gaps including mor-

phometric studies of M. suspectus and studies of

the relationship between host size and adult insect
size.
The objectives of this study were:

— to determine the relationship between the tho-
rax length of M. suspectus (as a criterion for
body size), and the length and diameter of the
emergence hole,

— to examine relationships between the thorax
length of M. suspectus and selected body parts.
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2 Materials and Methods

The material studied consisted of 380 fir seeds
and adults of M. suspectus (n = 46) reared from
these seeds. The seeds were randomly selected
from samples obtained from cones of Abies alba.
The cones were collected in September 1993
from 8 fir trees growing in the Sucha Forest
Management Unit near Babia Géra National Park.
The Park is on the UNESCO list of world bio-
sphere reserves.

Single seeds were placed in glass test-tubes
plugged with cotton wool (individual rearings).
During the late autumn and winter they were
kept under shelter, but in conditions close to the
natural ones. In the mid-February of the next
year they were transferred to the laboratory. The
emergence of M. suspectus was checked twice a
week till the beginning of May 1994 when adults
stopped emerging.

The rearing yielded only females of M. sus-
pectus, as male rare in this species. The females
and the seeds from which they emerged were
used for morphometric measurements. A stere-
omicroscope (Technival 2 Carl Zeiss, Jena) and
a 10x the eyepiece with PZO scale were used. As
in case of Megastigmus aculeatus nigroflavus
Hoffm. (Nalepa and Grissell 1993), the meas-
urements included length and width of stigma,
length and width of first flagellomere, ocellocu-
lar distance, and maximum diameter of laternal
ocellus. Length of the seed and diameter of the

emergence hole were also measured. Length of
the thorax was used as a criterion for body size
and as the reference measurement for the meas-
urements for body parts mentioned above. The
head and abdomen were not measured because
of possible distortions and inconsistent position-
ing. The length of the ovipositor was not meas-
ured because it is curved. Length of the thorax
was measured from the front edge of the prono-
tum to the hind edge of the propodeum.

The morphological data for 46 females of M.
suspectus were log-transformed and treated to
regression analysis.

Seeds from which no M. suspectus emerged
(334 seeds in total) were cut and classified to
one of the following categories: viable, empty
(nonviable), inhabited by M. suspectus larvae or
adults which did not emerge from the seeds,
damage by Resseliella piceae Seitn. (Diptera,
Cecidomyiidae).

3 Results

There was no linear dependence between the
length of the thorax and the length of the seed
(Fig. 1), nor between the length of the thorax and
the diameter of the emergence hole (Table 1).
The length of seeds measured varied from 8.2 to
12.8 mm. Taking into account the size of the
seed on one hand, and the number of emerged

Table 1. Relationship between M. suspectus thorax length and length of host seeds, diameter
of chalcid exit hole, and size of other chalcid body parts.

Measured character Equation 2 F P

Length of stigma logy =-1.30-0.34logx  0.0050 22794  0.1384
Width of stigma logy =-2.63 +0.10logx  0.0093  0.4058  0.5275
Length of flagellomere logy =-2.36+0.78logx  0.1878  9.9403  0.0030
Width of flagellomere logy =-2.81+0.29logx  0.0298  1.3206  0.2568
Diameter lateral ocellus logy=-2.56+0.17logx  0.0201  0.8840  0.3524
Ocelocular distance logy =-1.96 + 0.26log x  0.0574  2.6184  0.1129
Length of scape logy =-1.47+0.3%0gx  0.1912 10.1675  0.0027
Length of pedicel logy =-2.54 + 0.44logx  0.0722  3.3474  0.0743
Length of seed logy=+2.18 + 0.25logx ~ 0.0317  1.4088  0.2418

Diameter exit hole

logy=-038+03%0gx 00441 19815 0.1664
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adults (n = 46) on the other, the highest number
of individuals, 11, emerged from seeds 10 mm
long. This was followed by seeds 10.8 mm long
with 6 individuals emerged, and seeds 11.4 mm
long with 5 individuals. Single insects emerged
from seeds of smallest length, 8.2 mm, as from
seeds of largest length, 12.8 mm (Fig. 2).

The analysis dissections of 334 seeds from
which no insects emerged showed that 47 seeds
(12.4 %) contained larvae of M. suspectus, 38
were inhabited by adults of M. suspectus that did
not emerge, and 166 were damaged by Resseliel-
la piceae. There were only 9 viable and 74 emp-
ty seeds damaged by this insect amounted to
131; or 34.5 % of the total number of seeds
analysed.

The statistical analysis showed no correlation
between most of the measurements. In other
words, there is no correlation between the length
of the thorax and the length of the measured
body parts. Only in case of relationship between
length of the thorax and length of scape and
flagellomere one could perceive a correlation
(Table 1).

4 Discussion

The study demonstrated no correlation between
the size of individuals of M. suspectus and the
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Fig. 1. Relationship between thorax length of
Megastigmus suspectus and size of seeds from
which they emerged (n = 46).

Seed length

Fig. 2. Relationship between size of seed of Abies alba and number of adults of

Megastigmus suspectus.
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size of the fir seeds from which they emerged. In
case of M. suspectus nigroflavus, Nalepa and
Grissell (1993) found a significant correlation
between host size and adult insect size. These
authors also reported that 6 of 9 measured char-
acters increased isometrically with length of the
thorax. In case of M. suspectus, two characters —
length of the scape and the length of the first
flagellomere — were closely correlated with length
of the thorax.

Almost 10 % of the analysed seeds contained
adults of M. suspectus which did not emerge.
Perhaps the relative humidity in the laboratory,
which was lower than natural conditions, was
the cause of this lack of emergence.

It is notable that a high percentage of seeds
were damaged by M. suspectus and R. piceae, as
compared with the percentage of viable seeds.
According to Schimitschek (1935) up to 63 % of
fir seeds were inhabited by M. suspectus. This
study confirms that seed pests may have a signif-
icant negative influence on natural regeneration
of fir.
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Research articles report findings of original re-
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results of projects underway.
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bers, and e-mail address of the corresponding
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PC or Mac diskette. The cover letter or the dis-
kette label should give the name and the version
of the software used. The diskette should be
accompanied by a printout. On the printout, in-
dicate the desired positions of the figures and
tables. If the text contains any special characters
that may be lost in software conversion (Greek
letters, mathematical symbols, dots, squares, etc.),
mark them clearly on the printout.

Form of Manuscript
Lay-out

Manuscripts should be printed on A4-sized pa-
per, on one side only, leaving a 40 mm margin
on the left. Sufficient space should be left be-
tween lines (maximum 40 lines per page). Pages
should be numbered consecutively, starting with
the title page.

Paragraphs should be separated by blank lines.
Headings are preceded by two blank lines.

Equations and the like should be separated
from the body text by two blank lines.

Information presented in tabular form in the
text itself should be of single column width (68
mm) and no more than 10 printed lines in height.
Anything larger than this should be presented in
the form of a table with an appropriate title.

Headings

Words in the headings should have an initial
capital. Headings are numbered as follows: 1,
1.1, 1.1.1 etc. Of the first level headings, “Refer-
ences” is not numbered.

Italics

If italics have not been set in the text processing
software, they should be indicated on the print-
out by underlining.

Equations

Equations will be printed over a single column
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width. Equations should be numbered consecu-
tively in parenthesis on the right margin of the
page. Symbols used should be explained in the
List of Symbols.

Citing References in the Text

When citing references in the text, the “name
and date system” should be used:

(Allen 1984)

Allen (1985a, b)

(Allen et al. 1986)

(Allen and Jones 1980)

(Allen 1978, Smith 1981, Jones 1984)*

(Smith 1977, 1980, Allen 1978, Jones 1979)*
(Handbook of forest... 1981)**

“Allen (1985, p. 12) on the other hand has shown
that...”.

If in the same connection reference is made to the
work of several authors, the references should be
given in chronological order. If however, each
author has several works referred to, the referenc-
es should be given in chronological order of the
oldest publications of each author.

** Where a publication has no known author or edi-
tor, the first 2-3 words of the title are quoted
(followed by three dots), together with the year of
publication. The term “Anonymous” must not be
used in references.

References to Figures and Tables

References to all figures and tables should be
made in the text. References are written with an
initial capital letter: Fig. 3, Figs. 3-5, Table 2.
Footnotes

Footnotes should not be used in the body text.
They can be used in tables.

Tables

The title of the table should be written above the
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table. A horizontal line should be drawn above
and under the column headings, and at the bot-
tom of the table. In tables neither upper case
letters nor vertical lines are normally used. The
tables are numbered consecutively.

Figures

Line drawings should be submitted on a A4 sheet.
Most figures will be printed either one column
(68 mm) or two columns (140 mm) wide. For
letters and numerals appearing on graphs, trans-
fers, stencils or high quality computer graphics
systems should be employed. When preparing
graphs, bear in mind the effect of reduction on
text size and line weight. Characters should have
a height of 1.5-2 mm when printed. Aim at
clarity and simplicity, avoid unnecessary effects,
like depth and shadows on column graphs. Where
a figure is made up of several parts, the parts
should be numbered (e.g. Sa, 5b, ...).

Monochrome prints should preferably be on
glossy paper of size approx. 13 x 18 cm (5 x 7
in.). There should be a good range of tones.
Colour prints or transparencies (slides) are less
suitable as originals. Any desired cropping of
the print should be clearly marked.

The costs of colour pictures are normally paid
by the author. The best original in this case is a
colour transparency with good colour saturation.

All figures should be marked with the number
of the figure. The figures should be numbered
consecutively irrespective of the type of figure.

Legends to figures should be printed on a sep-
arate sheet. The legends should be self-explana-
tory and independent, so that the reader need not
refer to the text.

Where the copyright to a figure is held by
someone other than the author, the copyright
holder’s name should be published with the fig-
ure. In matters of copyright, strict adherence to
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Title and Abstract
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Empty words and constructions like “A study
of...”, “Observations on...” and the like convey-

ing very little to the reader are not used.

An abstract is a concise, independent résumé
of the paper. Its purpose is to assist the reader in
deciding whether it is worth reading the entire
paper, to provide sufficient information for a
reader who is not an expert on the topic in-
volved, and to assist the communication of in-
formation. Its length should not exceed 20 type-
written lines. Use of the first person singular and
references or quotes must be avoided.

The abstract is preceded by bibliographic in-
formation necessary for identifying the paper,
and followed by 3-7 keywords describing the
topics dealt with as fully as possible.

List of References

Reference should be made only to published,

available material. For sources of low circula-

tion or extreme rarity, the author should indicate
where they are available from. Reference should
not be made to second-hand sources.

Personal communications are not included in
the list of references.
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—  Where the same author has more than one publi-
cation, the author’s name should not be repeated,
but replaced by a dash. Where there are several
authors, only the name of the first author is re-
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betical order of its own title.

—  The titles of journals should always be written in
full, not abbreviated.

—  The standard number, ISBN in books, or STRN in
reports, should be given for sources of low circu-
lation. The number is placed at the end of the
reference.

— No italics are used in the reference list.
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els of plant and crop water use. In: Rose, D.A. &
Charles-Edwards, D.A. (eds.). Mathematics and
plant physiology. Academic Press, London. p. 151
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Scientific Names

Scientific names should be according to authori-
tative contemporary sources. Scientific names
should be in italics, except in the list of referenc-
es. Authors of scientific names should be added
only the first time a name is given.

Correcting the Proofs

Corrections should be clearly marked, prefera-
bly in red ink. The positions of figures and tables
should be checked. Proof reading is an important
task and at least two people should check each
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