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In more numerous collections of whatever of our species of the genus Necro-
phorus F. we find a great variability in the vigour of males and females. In richer
collections of burying beetles (which material has been conserved in alcohol)
it is e. g. possible to range them according to the weights of imagos from very
~ robust individuals to dwarf imagos in a declining row. There is, however, an

incontinuity in the continously sloping down curve of weights immediately
~ before we come to the inconsiderable weights of dwarf individuals — and it is
-~ this wery gap without any transient values which attracts our attention and

requires a more meticulous approach to the investigation of the conditions under

~ which the development of dwarf individuals takes place. At first glance it might

_ seem that the nanosomic forms develop when the couple of parents has burried.
only a small carrion, i. e. if the larvae are in want of food.

_The author has originally not had the intention to deal with this problem.

She succeeded, however, quite accidentally to raise in two cases dwarf imagos -

of the species N. vespillo L. in more numerous series of experimental breedings.

Yet the conditions, under which the illusory dependence: ,,the smaller the car-
 rion — the less fit the progeny* is not valid, are for the development of nanosomic

~ individuals of burying beetles so remarkable that she had to devote them a spe-
cial paper. -~ , :
SOME OBSERVATIONS TO THE METHOD

The separate parents’ couples of burying beetles were kept in isolators made
of 4 litre bottomless glass jars and of wirenetting and were given different quan-
tities of meat (Spicarova 1969). In order to register the divergence in size of

~ individuals immediately in the first filial generation the author opened the isola-
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tors when the larvae became’ pupae. The weight of the pupae changes namely
during the development only insignificantly and negligibly.

The author of the present paper has found that there is a great time divergence
in the development of the progeny of the separate parents’ couples. In some
isolators opened in the same span of time from the beginnings of the experiments
the_:re ‘were only pupae, in others together with the pupae there were also larvae
spinning a cocoon.

The larvae and pupae were weighed immediately after having been taken out
from the cradles with an accuracy of 0.01 g. Then the larvae were put one by
one into glass test-tubes with moist cotton at the bottom, closed by a stopper
of moistened cotton. After having spun a cocoon they were weighed anew.

The results of the analysis from two isolators, in which there were besides
normal pupae also dwarf ones or dwarf larvae are presented in a Table and
their weights are graphically illustrated in Figure 1. The marked difference
between the size of normal imagos and the nanosomic individuals is evident
from the photographs (see Fig. 2).
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Fig. 1. Graphical illustration of weights of larvae and pupae of the species N. wvespillo in the
first filial generation (doses of meat = 100 g, 80 g). Strong perpendicular lines = weights
of individuals. — = larva, without mark = pupa, / = &, without mark = §.
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Table 1. The offsprings of the first filial generation of two parents’ couples of the species N,
vespillo

The progeny of the first parent’s couple. Weights of pupae The progeny of the second parents® couple. Weights
- in g, dose of mear 100 g af larvae and pupae in g, dose of meat 80 g
Pupae Larvae
-+0.14 0.74
--0.16 0.74 : +0.05
-+0.17 0.75 +0.06
-+0.17 ’ 0.75 -+0.07
--0.17 0.75 ‘ +0.08
-+0.18 : 0.75 .
0.42 0.75 Pupae
045 . 0.76
0.45 - 0.76 +0.08 0.57
0.51 ; 0.76 ) +0.08 0.59
054 . 0.77 -+0.09 0.59
0.55 0.77 +0.11 0.60
0.56:: 0.77 0.27 0.60
0.56 0.78 0.45 0.61
0.63 0.78 0.47 0.61
0.66 0.78 0.51 0.61
0.67 0.78 0.52 0.62
0.68 0.78 0.53 0.63
0.68 079 ~» 1053 0.63,
0.69 - 0.79 0.54 0.63
0.69 0.79 ' 0.55 0.64
0.69 : 0.82 0.55 0.64
0.70 0.82 : 0.56 0.64
0.72 .. 0.83 . 0.56 0.66
: 0.86 0.56 ) 0.66
‘ ’ 0.56 0.68
0.56

¥ nanosomic individuals

' DISCUSSiON OF THE RESULTS

It is evident from the values given in the Table and the Diagram in Figure 1
that the variability in the vigour of pupae (larvae) is of two different sorts. We
can observe a gradual variability between the normal and dwarf individuals,-on
‘the other hand, however, both of these groups are separated by a marked decline
_ without transient values which had already been mentioned above. Both of these
- phenomena (the gradual variability and its sudden discontinuity) have evidently

~ different reasons. , / v
The reasons of normal declining variability in the weights of pupae are to be
seen in the rivalry of larvae as to food, namely the food which the female divides
directly among the larvae (because at first the female feeds them) and further in
the hereditary components in every individual etc. However, the very phenome-
non of the sudden decline in the weights, i. e. the rise of nanosomic individuals,
~has its source in the retardation of the development of larvae. At the time the
-isolators had been opened the group of more vigorous pupae was evidently more
advanced in their development, which was obvious from their firmer and
somewhat darker body covers, whereas the nanosomic individuals were found

195



in the stage of larvae or only fresh cocoons. The first group of pupae produced
burying beetles which were in their development roughly a week ahead in compa-
rison with the group of nanosomic individuals. :

“We may thus come to the first conclusion that the dwarf individuals come from
the secondary egg-batch layed by the female after a span of time elapsed from the
oviposition of the primary egg-batch. Further we may say with certainty that
the dwarf forms occurred in two isolators in which the parents and larvae had
a surplus of food (80 g to 100 g). That means that the nanosomic larvae develop
at the time when the food has already been impaired by the development of
elder larvae and was evidently in a more advanced decay. The author of the
present paper could not find out, whether the maturing elder larvae and the larvae
hatched from freshly layed eggs lived for a certain time together on the source
of food. This would render it impossible or at least make it much more difficult
for the female to feed the young larvae. It may even be that this mother instinct
(i. e. the direct feeding of offsprings) — so rare among beetles — vanishes with
the raising of elder larvae and that the female does not feed the young larvae
of the secondary egg-batch any more. And finally there is a possibility that the
eggs of the secondary egg-batch may be different with regard to the potency
of development from the eggs of the primary egg-batch (e. g. the haploid
number of chromosomes in unfertilized eggs etc.). With the exception of
the delayed development of the larvae from the secondary egg-batch, all
these opinions given are of course only hypotheses and open questions, to which
answers should be found in further series of experiments in cytological studies.

Even in nature it certainly comes sometimes to the rise of very small individuals
in such a case that the burying beetles have buried a carrion of a bigger verte-
brate that is when the larvae have at first a surplus of food and the female lays
eggs twice subsequently. :

CONCLUSIONS

The development of dwarf individuals of burying beetles of the species N.
vespillo occurs sometimes in outdoor conditions in such cases when the couple
of parents burries a bigger vertebrate for their larvae. This is evidently generally
valid even for other species of Necrophorus F.

The nanosomic individuals develop from the secondary egg-batch and their
larvae are thus hatched in delay after the larvae from the primary egg-batch.

The reasons of this nanosomism may be inferior food, its shortage (because
the food are so to say the left-overs of the food which the larvae of the primary
egg-batch did not consume for their development). Even an impaired care of
the female for the newly hatched larvae or the development of unfertilized eggs
with a haploid number of chromosomes cannot be totally excluded.

For the present it is not even possible to answer the question why only a smal=
ler number of normal and fit individuals develop on small quantities of meat
(e. g. 10 g) and no dwarf individuals. It may be that in such a case the number
of eggs is small, because a small quantity of meat stimulates only a small number
of cells to ripen in the ovarioles of the female. On the other hand a bigger quant-
ity of meat is accompanied by an oviposition of a greater number of eggs, layed
sometimes even in two successive periods of time. Thus the number of eggs
layed might be somehow regulated by the reaction of the female to the quantity
of meat at hand (the size of the carrion). Otherwise it may be that the rivalry
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because of food on an insufficient quantity of meat (small carrion) becomes
among the larvae more and more acute and that some of the larvae pensh in
thls ﬁght and only the fittest larvae accomplish their development.
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ZAKRSLE FORMY HROBARIKU A PRICINY
JEJICH VYVOJE (Col. Silphidae)

NADEZDA SPICAROVA
SOUHRN

K vyvoji trpasli¢ich jedinct hrobafikit druhu N. vespillo dochézi ve venkov-
nich podminkich v nékterych pfipadech tehdy, zahrabe-li rodi¢ovsky par pro
své larvy mriinu vétSiho obratlovce. Obecné to plati zfejmé i pro jiné druhy
naSeho rodu Necrophorus F.

Nanosimicti jedinci se vyvijeji z donfi3ky vajec a jejich larvy se tedy lihnou
opozdéné za larvami pochazejicimi z hlavni sniiSky vajicek.

Pfi¢inou nanosomismu mutZe byt méné hodnotnd potrava, jeji nedostatek
(jde vlastné o zbytek potravy, ktery nespotiebovaly za svého vyvoje larvy poché-
zejici z hlavnich snii$ek). Zcela nelze vyloulit ani zhor§enou péci samice o nové
vylihlé larvy nebo vyvoj z neoplozenych vajiek s haploidnim podtem chromo-
somil.

Zatim nelze odpovedet ani na otdzku, pro¢ se na malych ddvkich masa (napft.
10 g) vyv1]1 ]en men3i pocet normalné zdatnych jedinci a nikoliv jedinci zakrsli.
Mozni, Ze pocet vajiCek je v tomto pfipadé jen maly, Ze mald divka potravy
podnécuje k dozrdni jen maly polet bunék v ovariolach samice. Naopak vé&tsi
dévka masa je doprovizena vykladenim vét$iho podtu vajiek, kladenych n&kdy
i ve dvou posloupnych Casovych tsecich. MnoZstvi vykladenych vajicek by tedy
mohlo byt né&jak regulovino nédsledkem reakce samice na predloZené mnoZstvi
masa (velikost mriiny). Jinak je moZné, Ze konkurence o potravu na nedosta-
te€né davce masa (mald mréina) se mezi rostoucimi larvami stdle pfiostfuje,
nékteré larvy v ni zanikaji a vyvoj dokonéi jen larvy nejzdatn&jsi.

Jméno a adresa autora:
Nadézda Spicarova, Olomouc, PF UP, Leninova 26.
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Fig. 2. Imagos of the species N. wespillo of normal and dwarf growth.



