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Rezumat
În natură fi ecare specie depinde de o multitudine de alte specii, care îi controlează
existența și îi asigură supraviețuirea. În locul de origine fi ecare specie nouă apărută intră
în interdependenţă cu alte specii ale biocenozelor succesive și nu ar putea supraviețui
și evolua în cazul în care nu funcționează unele mecanisme de autoreglare, care nu
permit creșterea exponențială a unei specii și excizia altora. Dacă o specie-producător
devine ținta unui grup de specii fi tofage, acestea nu pot elimina producătorul din natură,
deoarece ar pune în pericol propria existență pe de o parte, iar pe de altă parte, populațiile
de specii fi tofage sunt de asemenea controlate de mulțimi de specii zoofage, asigurând
un echilibru în natură. În acest sens aducem dovezi obținute în cercetări de aproape o
jumătate de secol și se referă la unele specii de dăunători care atacă culturile de Brassica
oleracea var. capitata și complexele de entomofagi care reglează populația lor.
Cuvinte cheie: specii, biosemiotică, mulțime, biocenoze parasitoide, biocenoze de
entomofagi.
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Introduction
Like the individual, the species is an ecological level of organization. This means

that the species cannot live alone, but it must enter into relationship with other species
in the biocoenosis of which it depends on. In other words, each species depends in its
existence on other species that ensure their existence and control its own existence.
The famous geneticist Nicholas Vavilov perfectly intuited that a species cannot survive
and evolve but in interrelation with other species that depend on each other in their
existence. N. Vavilov believes that the place in which a species occurs and evolves
is its world genetic centre.  This means that each species has a proper evolution,
resulting in geological time from the interrelations established with other species in the
successive ecosystems in which it evolved along time. The essence of this concept is
that a species cannot be isolated from the complex of species in the middle of which it
develops its existence. If a species belongs to the category of producers, it means that
it can become the target of a complex of phytophagous species that depend in their
existence on that producer. The phytophagous species might eliminate the respective
producer from nature, if they multiply exponentially. Such elimination does not occur
in nature, or it is produced under extreme conditions, because the phytophagous species
would put their existence into danger, on the one hand, and on the other hand, these
would become the target of the attack of some zoophagous species, which control their
populations, ensuring the survival of the producer. The complex interrelationships do
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not stop here because the zoophagous species of fi rst order may become the target
of some zoophagous species of the second order, and, these, in their turn, of some
zoophagous species of higher order or of peak (fi gure 1), at a time when we speak
about predatory species, and in case of the parasitoid species one can form tertiary
particularly complex food chains, such as: primary parasitoids → secondary parasitoids
→ tertiary parasitoids →quaternary parasitoids (fi gure 2) [10].

In nature, it functions a series of self-adjustment mechanisms within each biological
system. In the present case such mechanisms might function according to the models
render below:

Figure 1. Self-adjustment mechanism of predatory type.

Figure 2. Self-adjustment mechanism of parasitoid type.

Such self-adjustment mechanisms do not allow the exponential growth of some
species and the extinction of others. Only in such a way, we can explain the survival
of some species in geological time in the world genetic centre of a species. Moved
from this centre, the species may face some diffi culties or can achieve exponential
multiplication (The case of the species Leptinotarsa decemlineata Say and Plutella
xylostella L., which extended their areal winning large geographical area) leaving the
sphere of self-adjustment mechanisms.

Thinking in this way, we can imagine the species Brassica oleracea var. capitata,
which is a producer surrounded by a  swarm of phytophagous insects to which
they ensure their existence in the quality of host (of food source) and that  control
its existence. The phytophagous species also become the target of some zoophagous
species (predatory or parasitoid) that control their populations thus providing a natural
biological balance. In this way, we can imagine that around a predatory species it acts a
swarm of phytophagous species, closely followed by parasitoid and predatory swarms.
All of these swarms revolve around a predatory species as an intrinsic part of the
respective species. Thus, when we think of the species Brassica oleracea var. capitata,
we cannot think of phytophagous insects that may attack the crop. Forcing the thinking,
we might consider that the cabbage has the ecological mission to ensure the existence
of some phytophagous species. So, in nature, there, where we fi nd cabbage plants it is
natural (almost obligatory) to meet some phytophagous species, too, as if they would
belong to the species. By their presence in the cabbage crops, the phytophagous species
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attract a number of predatory or/and parasitoid species. Accepting this possibility
we realize that the broad sphere of the producing species extends incorporating the
predatory and parasitoid swarms too; it is as if the producing species were a swarm of
species swarms.

Thus, we arrive to the biosemiotic thinking of Jasper Hoffmeyer, who, in the 7th

biosemiotic principle, postulates that the organisms are a swarm of swarms of cells. It is
about pluricellular organisms, to which swarms of cells form different types of tissues,
and these give rise to other swarms that are the organs that make up the organisms as
a unitary whole, which is a swarm of swarms of cells depending in their existence on
each other and on the whole the respective being forms [1, 2].

Why do we not apply this principle in the case of biological and ecological species?
The species appears to us as a swarm of species swarms depending in their existence
on each other. Thus, thinking we realize the biosemiotic dimensions of the species that
become unexpected.

Results and discussions
To ensure the understanding of the concept according to which a species is a swarm

of swarms of species, we bring some arguments based on our research of nearly half a
century referring to the knowledge of the complexes of pests and natural enemies that
control some crops of Brassica oleracea var. capitata in Romania.

Cabbage is a cosmopolitan species that accompanies man everywhere. It is native
to the Mediterranean zone, which means that here it is found the world genetic centre
of this species, but it expanded its area almost on the whole planet.

Normally, the Brassica oleracea var. capitata in its extension should be accompanied
by the full suite of phytophagous species. Not really; not all the species have the same
ecological valences. The biggest density of phytophagous species is found in the native
zone. However, in this area we will meet both the complexes of predators and the
parasitoids which provide a certain biological balance. In Romania, Brassica oleracea
var. capitata is the target of the attack of a number of about 50 species of phytophagous
species. Being near the world genetic centre, the cabbage should not be put in danger
of extinction. And, though, some crops of cabbage may be totally destroyed in some
areas, as a result of the environmental ecological imbalances caused by the chemical
controlling activity against pests. But, if in a certain area some cabbage crops may be
compromised, in other areas they can resist to the attack and even thrive. Conditions
vary from one area to another and from one period to another.

In our research, we followed a number of species of phytophagous insects that
attack the cabbage crops and the complexes of entomophages that control their
populations. In this regard, we will only put into discussion just some of these species:
Brevicoryne brassicae L., Delia radicum L., Plutella xylostella L., Pieris brassicae
L., P. rapae L. and the species Mamestra brassicae L. These species are the most
damaging species, but they are controlled, in the conditions of Romania, by strong
complexes of entomophages.

Brevicoryne brassicae is a species particularly harmful in certain conditions; it may
compromise totally some cabbage crops. The big number of generations per year (over
20) and the very high prolifi cacy of virginogenous females make possible the exponential
growth of this species at the time when it is not controlled. By their presence in the crops
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of cabbage, the colonies of this aphid attract an impressive number of entomophagous
species (predatory and parasitoid). In our research, we managed to achieve a food
network in which we included the species of predatory insects (aphidiphagous) and
some of their parasitoids and the parasitoid and hyperparasitoid species [5].

There are numerous species of Syrphidae, Chamaemyidae and Itonididae from the
order Diptera; species of Coccinellidae from the order of Coleoptera, two species of
Chrysopidae from the order Neuroptera and one species from the family Anthocoridae,
the order Heteroptera (fi g. 3).

These species form the swarm of predators, which is accompanied by a swarm
of parasitoid insects that control their populations. There follows a swarm of primary
parasitoids from the family Aphidiidae, limiting the populations of that aphid, but
which it is accompanied by a swarm of hyperparasitoids (acting as secondary, tertiary
and even quaternary parasitoids) belonging to the families: Charipidae, Megaspilidae,
Encyrtidae and Pteromalidae. We can affi rm without fear that we shall be wrong that in
the cabbage crops attacked by Brevicoryne brassicae we will meet many entomophagous
species among these species [7, 8, 9].

The cabbage roots are often attacked by the larvae of the species Delia radicum L.
At a more intense attack the plant can dry out and die. In our research we found that the
larvae of Delia radicum are controlled by a number of 27 species of primary parasitoids
belonging to the families: Ichneumonidae and Braconidae from the order Hymenoptera
(fi g. 4). In other words, D. radicum has its swarm of parasitoid species controlling its
populations.

The species Plutella xylostella L. from the family Plutellidae is a butterfl y extremely
injurious to cabbage crops. Sometimes only this species can compromise totally a crop
of cabbage. In Romania, P. xylostella has 4 generations in the south of the country and
3 generations in north; in Taiwan, it has up to 20 generations per year. It multiplies like
the aphids and it becomes an extremely harmful species. In the conditions of Romania,
the species P. xylostella is kept under control by an impressive number of primary
parasitoids. We found situations in which this species was parasitized 80-90% in some
crops, and even more [7, 8, 9, 10].

In the conditions of eastern Romania (Moldavia and Dobroudja) P. xylostella is
controlled by a number of 39 species of primary parasitoids (fi g. 5). Their effi ciency
being very high, in the complex of parasitoids there started to emerge a number of
secondary parasitoids, too (19 species), and the species Oomyzus sokolowskii Kurd. acts
both as primary parasitoid and secondary one, as part of the so-called buffer systems
that plays a very important role in  keeping of natural balance.

A special case is formed by the species Pieris brassicae L., P. rapae L. and P. napi
L. Being sister species of the same genus, they are controlled by a common complex
of parasitoids and hyperparasitoids, we can hardly realize, it has no sense, separate
networks characteristic to the three species.

In the conditions of Romania, the species of Pieris are controlled by an impressive
number of parasitoid species. In Figure 6, we present 23 species of primary parasitoids
and 15 species of secondary parasitoids. The primary parasitoids succeed in the
ecological conditions from the eastern part of Romania to parasitize the populations
of Pieris in proportion of 70-80% and even more. In the last two decades it began to
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appear several species of secondary parasitoids, which have the role to provide some
biological balance.

Figure 3. The entomophagous complex controlling Brevicoryne brassicae
L. populations.
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Figure 4. The parasitic complex controlling the Delia radicum L. populations.

If Brassicae oleracea has its world genetic centre in the Mediterranean zone, we
can affi rm that the species Brevycorine brassicae, Plutella xylostella too, and those of
the genus Pieris have their world genetic centre in the same zone.
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Figure 5. The trophic network specifi c to Plutella xylostella L. populations.

We cannot affi rm the same thing about the species Mamestra brassicae L. which,
though it is controlled by a number of 18 species of primary parasitoids (fi g. 7), these
do not realize a reduction in the population of M. brassicae of more than 30-40%. Only
the species of Trichogramma performs in certain crops a parasitation of 60-70% of the
eggs of this pest. Also in the complex of parasitoids of this species it began to appear, in
the last decades, a number of species of secondary parasitoids, which means that nature
begins to ensure the protection of species.
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Figure 6. The parasitoid complex which controls the P. brassicae, P. rapae and P. napi
populations.

We presented just a few phytophagous species that attack the cabbage crops in
Romania. We have to imagine ourselves that also the other phytophagous species are
controlled by a bigger or smaller number of entomophagous species. We can speak
of true biocoenoses of entomophagous type, including here both the predatory and
parasitoid species. Or we can distinguish two types of biocoenoses: of predatory and
parasitoid type. The complexes of entomophages that have been put into evidence
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act in the areas in which man does not cause severe biological imbalances by using
the chemical weapon against pests. Considering that nature is not affected by such
biological imbalances we might think so: any crop of cabbage may be attacked by a
number of phytophagous species:  they cannot miss because these species have their
existence strictly related to this host plant. The trophic link among these species is so
strong that we can say that every couple: Brassica oleracea var. capitata - Brevicoryne
brassicae, Brassica oleracea var. capitata - Plutella xylostella etc. are well strengthened
biosystems, made through coevolution.

Figure 7. The trophic network specifi c to the population of Mamestra brassicae L.

We can think that Brassica oleracea var. capitata can live without Plutella
xylostella, but it cannot live without its host. Thinking in this way, we can individualize
a swarm of phytophagous species which have their existence connected to the cabbage
crops (fi g. 8).

In their turn, the phytophagous species become the target of the attack of some
predatory or parasitoid species. Thus, we can individualize other biosystems: Brevicoryne
brassicae - Diaeretiella rapae, Brevicoryne brassicae - Episyrphus balteatus etc. We
have to recognize the existence of some swarms of predatory insects and swarms of
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parasitoid insects revolving around the species Brassica oleracea var. capitata as if
it would be a part of this species. In Figure 8, we represented the species Brassica
oleracea var. capitata by a single plant, around which the swarm of phytophagous
species revolve, followed by swarms of predatory and parasitoid insects that control
their existence.

Figure 8. The swarm of swarms of the Brassica oleracea var. capitata L. species

Starting from here we must understand that in nature no species can live alone, that
each species depends in its existence on the species controlling their populations and
providing their existence. The species cannot evolve than within such complexes; these
form well defi ned ecological structures, more or less stable.
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Like a pluricellular organism that is formed of swarms of swarms of cells that
constitutes to a unitary whole, so a species is formed of swarms of swarms of species
with which forms a unitary whole controlling their existence mutually.

Conclusions
 In the research performed over a half a century regarding the knowledge of the

complexes of phytophagous species and their natural enemies acting in the crops of
Brassica oleracea var. capitata in Romania, we found that this species is constantly
attacked by some phytophagous species. We reported in Romania about 50 species
of cabbage pests that attack the cabbage crops. Among these species: Brevicoryne
brassicae L., Delia radicum L., Plutella xylostella L., Mamestra brassicae L. and
species of the genus Pieris (P. brassicae, P. rapi and P. napi) are practically found in
all the cabbage crops. For each of these species we identifi ed very big complexes of
parasitoids that control their populations naturally, often with high effi ciency. If in a
crop of cabbage one fi nds a certain phytophagous species, surely you will also fi nd
some of entomophagous species that limit its population.

Thus, we fi nd that Brassica oleracea var. capitata is accompanied in Romania by a
swarm of phytophagous insects. In their turn, these are accompanied each by a swarm
of entomophagous species. All of these swarms of species depend on in their existence
by the species Brassica oleracea var. capitata.

It is as if it would form a unitary whole, as if the structural and functional boundaries
of this species would expand and would include all accompanying swarms.

Jasper Hoffmeyer launches in his works several biosemiotic principles. The 7th

principle postulates that a pluricellular organism is formed of swarms of swarms of
cells that function as a whole. Some swarms of cells form the organism that functions
as a whole. Applying this principle in the understanding of species as an ecological
level of organization, we have to accept that the species is formed of swarms of species
that depend in their existence on each other and form a unitary whole.

All these interrelationships are of biosemiotic nature and function on the basis of
the semiotic dialogue among species, concretized in a succession of signs and signals.

Thus, we wish to introduce in biology a biosemiotic concept, in conformity with
which a species is formed of swarms of swarms of species that control their existence
reciprocally.
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