ADATOK AZ ERDO MADARPOPULACIOJANAK
FUNKCIOJAHOZ A BIOCONOLOGIA ES ERROGAZDASAG
SZEMPONTJABOL

Irta: F. J. Turéek (Banska Stiavnica)

OSSZEFOGLALAS

1. Minden erdotipust egy sajatsagos madarpopulacio, ennek a tipus-
nak madartarsulasa jellemez. £ madarpopulacio kvantitativ és kvalitativ
nsszetétele az erdétipus kozvetlen Kifejezése, illetve ezen erddtipuson beliil
url]l\(ulo ¢letkoriilmények kifejezése.

2. Az erdé (tipus) madarpopulacioja nem osztodik el egyenlelesen a
teriileten és térben, hanem mind a madar, mind az egyéb d“dl- €s noveény-
populaciok szétszortan, foltokban, csoportokban fordulnak els. Ennek
kovetkeztében a hasznalatos kifejezés, mely a populaciok (fajok, egyvedek)
sturiisegét 100 hektar, acre sth. teriileten adja meg, altalanositasnak tekint-
hetd, mely relativ értékkel bir. A szerzé véleménve szerint kisebb és Kkis

teriiletek tanulmanyozasa lesz fontos — tekintettel a csoportokban wvalo
elofordulasra — egy erdotipus mindennemii populacio-siiriiségének Kkifeje-
zéséhez.

3. A szlovakiai lombleveli erdétipusok madarpopulaciojanak siiriisége
0,5 és 30 madar kozt valtakozik hektaronként. A szerzé inditvanyozza mind
a sirtiséget, mind a dominanciat biomasszaban kifejezni (sulvegység).

1. Egy erddotipus madarpopulacioja tobb szempontbol osztalyozhato,
ugvmint taplalék, vertikalis és horizontalis csztodas (stratigrafia), sziszte-
matikai affinitas stb. szerint. Bioconologiai szempontbol a madarpopulacio
funkeciok szerinti osztalyozasa célhoz vezetd, természetes és dinamikus.
Ezért az ilyen osztalyozasnal nem a madarat mint egyedet, fajt, tehat nem
a madarat magat, hanem a funkciojat — melyet az életkozosségen beliil
tolt be — vessziik figyelembe. Igy torténik azutan, hogy egy és ugyanazon
madar (egved, rassz, f'ij sth.) tobbféle funkcioban tenvl\edhetlk

A madarpopulicié mint egész, valamint a madarpopulicié tagjainak
funkcioja a kivetkezé: kons truktiv funkcio (pl. a magvak terjeszteése,
a talaj kultivalasa, megmunkalasa, a novénykartevok pus7t1tasa sth.)/ és
destruktiv funkeio (pl. a magvak fogyasztasa, a beteg, nem vitalis,
nem ellenallo allati és novényi egyedek — mint a kizisség tagjai — elhalasa-
nak gvorsitasa, lehetové tétele és mineralizacioja, a tarsulas — idegen allati
¢s novényi egvedek, (Snportok kiszoritasa, a novényi test mineralizaciojanak
metquomtasa A7 hasznos formak iodvasﬂdsa sth.). E két funkcio-
csoport mint két alltltens szerepel a tarsulason beliil, melynek szintézise a
bioconozis (életkozosség) fenntartasaban nyilvanul meg, illetve a madar-
populacio részleges hozzajarulasaban az életkozosség fenntartasahoz.

5. Egy erdotipus (Szukachew koncepceioja szerint), tekintve a madar-
populacio funkeiojat, az erdében két szempontbaol vizsgalhatjuk : bioconolo-
giai és erdégazdasagi, vagy 6konomikai szempontbol. Ha helyes képet akarunk
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alkotni a madarpopulacio szerepérdl okonomikai szemponthol, akkor a bio-
conologiai szempont tanulmanyozasa, kivizsgalasa kell, hogy alapul szolgaljon.

6. Az erdo életkozosségében nincsen hasznos, karos vagy éppen kiozombos
madar, hanem van hasznos és karos tevékenység, melyet — térben és idében
hatarolva — egy és ugyanazon madar GVHLOI'Olhdt Az bsszes funkeio hozza-
jarul az erdo (ennek L’]L’U\O/Obbeﬁt‘n(‘k) fennt'lrtasahoz valamint dinamikus,
valtakozo quasi egyensulyi allapot fenntartasahoz. A madarpopulacio 1l)en
meglatasat csak a metafizikai élettelen koncepcio teljes elvonasa teszi lehetové.

Erdogazdasagi szempontbol az erdé madarpopulacioja (melybe az
osszes, az erdoben taplalkozo madar sorolando) nagy fontossaggal bir. Ilyen
t6bb %7emp0nt0k: terjeszti a magvakat; a tarsulas sok tagjanak léte,
terjedése éppen a m-ularpopulacmtol fiigg, amint ezt a tolgy ¢és sok cserje
esetében kimutatom a jelen munkamban ; pusztitja a novények kartevoit,
ellenben nem képes egy mar kitort kartevo-tulszaporodast (pl. rovarjaras)
likvidalni, amennyiben a tulszaporodott kartevé mint taplalék a madar-
populacio kapacitasan felil, mig a madarpopulacio szaporodasi potenciaja
a kartevoén alul marad ; a madarpopulacio a novényi és allati testek (anva-
gok) fontos konvektora hozzajarul ezek mineralizaciojahoz ; a talaj feliletét
a lehullott lombréteg meghontasaval elokésziti a magvak befo-
gadasara ; a madarpopulacio pusztitja a kisemlésioket, féleg a ragesalokat,
melyek az erdé megujulasanak gyakori akadalyat képezhetik ; a madar-
populacio allandoan fékentartja a nem fluktuald és nem tomegesen fellépo
kartevok (izeltlabuak) populaciojat, és ezzel csokkenti a komplex-kartevést ;
a madarpopulacio meghosszabbitja az egves rovarjarasok kozti idészakot
azzal,hogy fékezi a populacio felépiilését, mint ezt a gyvapjaspille esetében lehet
tapasztalni. Végiil a madarpopulacio kiillonos szerepe a tarsulas (esetiinkben
az erddtipus) fenntartasa mindségi ¢s mennyiségi osszetétel szempontjabol —
idegen elemek kiszoritasa, legven az allati vagy novényi komponens.

8. A masodlagos, gazdasagilag kezelt erdok az dkonomikai madartan
szempontjabol a kovetkezé rendszabalyokat kivannak meg :

attérni az elegyes erdétipusokhoz az eddigi gyakori monokulturak
helyett, mely ulul)]n'ﬂ\ nem telitett tarsulasok, lllddaI‘p()pllld(‘lﬂjllI\ alacsony
€S e]lenallolxcposswul\ mind a kartevokkel, mind az elemi csapasokkal szemben
elégtelen ; az erdohasznalatban elhagyni a tarvagast és hasonlo modszereket,
1110]\ ek drasztikus ¢s mély beavatkozast Jelentenek az ¢letkozosségbe ;

az erdGvédelmet az erdénevelésre épiteni az emlitett elegyes allnmdn\'ok
tekintetbevételével ;

az allomany osszetétele, keverése. Iinnek modjanak és fokanak kivalasz-
tasat alapos bioconologiai kutatas elézze meg, melyben a 111&(1&11)01)111{1010
fontos utmutatast ny 11|lh'11 az allomany osszetételére, keverésére, az elemek
tarsulasbeli h(l\‘lt:i]t{)/(!ll(l()‘afl!_’,d tekintetében ;

a mar létezo és kartevok altal fenyegetett monokulturakban, elegyetlen
allomanyvu erdétipusokban a nm(l(npn])ulduu mesterséges uton gv dl{l])lthat()
mégpedig védelem, téli etetés, odvak és fészkelési leheluscge]\, taplalek-
novények termelése, mesterséges fészekodvak kihelyezése utjan. Az ilyen
telepitések populacio gvarapitasokrol tanuskodnak a Szovjetunioban és
Lengyelorszaghan eszkozolt rendszabalyok és kisérletek eredményei alapjan,
melyek sok esetben a fellépett rovarjarast egészen 70°,-kal tudtak leesokken-
teni ;

hogy a madarpopulacio funkciojat az erdo ulcll\wusws.,cl)en megert-
hessiik, he]\ esen értékeljiik, tovabbi alapos és széleskorii dkologiai és th(‘UII()-
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logiai kutatasokra, az egyes fajok okologiajanak megvilagitasara, valamint a
madarpopulaciok kutatasara kell torekedniink a természetes tarsulasukban
és eletkozossegiilkben, — Itt nyer fontossagot a rezervaciok létesitése és az
ezekben folyo kutatas ! — Egy esetleges madarkartevés esetében a kartevés
okat kell felderiteniink, a madar (populacio) egyéb vonatkozasai utan kell
kutatnunk annak szemmeltartasaval, hogy ez a madar, avagy az érintett
populacio egyik és nem egyetlen tevékenysége. Az erdésznovendékek oktatasa-
nal sialyt kell helyezni a madarak funkciojanak megértésére, valamint arra,
hogy az erd6t mint életkozosséget, mint az allatok és nivények tarsulasat —
még tipelogiai vonatkozasokban is — igyekezzék meglatni mindenki, aki
az erdo ¢letébe valamikor is beavatkozik.

A CONTRIBUTION TO THE FUNCTION OF FOREST BIRD-POPULATION
FROM THE POINT-OF-VIEW OF BIOCOENOLOGY AND FOREST
MANAGEMENTS

Frantisek J. Turéek

In respect to the production biology to the forest-bird-population
(community lato sensu) belong all the birds which are feeding in the forest ;
thus f. e. treesparrows, which come in during an insect outbreak ; while
the hoded crow, which nests in forests, but is feeding chiefly in the fields
or outside the forest community, is of minor importance to the forest as
sparrow mentioned.

The function of a forest bird-population is quite different if judged from
various points-of-view. To a forester{. i. the birds are an aid in his irsect control
(considered among the foresters either as an important or as a negligable
factor of the resistance of the environment), some are — as f. i. the seed-eating
and rapacious birds — assumed as ,,injurious”. On the other hand, the funct-
ion of birds in forests is not only insect control, there are no ,,injurious”
birds : there is a bird community in a forest with a function as a whole and,
further, the members of the community with functions which may change
from one day to another, from one season to another. Therefore we connot
speak of them as ,,beneficial” or ,,injurious” or even ,,indifferent” birds or
groups if we see the bird community as a whole and if we see the birds in
their natural environment and, finally, if we consider the function of any bird,
any population, community — and not separately the bird, regardless of its
relations and correlations.

I made studies from the year 1940 in bird ecology, bioecology with
special reference to the forest communities, chiefly in the broad-leaved and
mixed forests in South- and Middle-Slovakia.

The methods used during the study were : population censuses (strip-
census, plot-census with own method ,,birds per hectare per hour™, nest
counting), study of the food habits of birds: stomach, crop and pellet
analyses, direct observation, stored food, distribution of seeds, plus accidental
observations during the study of insects, small mammals and game.

The forest bird-population (community) is correlated with the forest,
thus the forest-type of vegetation: trees, lower stratum of shrubs and the
undergrowth. In this correlation the chief role plays rather the type of forest
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such as deciduous, mixed, evergreen, further oak-hornbeam, oak-beech,
beech-fir, oak-pine, beech-fir-spruce, fir-spruce, pine-spruce, spruce, seedling
forest, a. s. o., thus the segragation of the bird community, grouping of popu-
lations, birds is dependent more on the type of forest than the particular
plant-species (Kendeigh 22, Siivonen 37). The type of the forest, is here
considered in the sense of Karpinski's (21) conception which corresponds
with Kendeigh’s (22) communities such as beech-maple, pine-aspen, oak-
hickory, a. s. o.

The present studies were carried out in the oak-hornbean, pine-oak,
oak-beech, fir-beech, fir-spruce and spruce communities (types). Regarding to
the bird population or community of various types there are various aspects
according the seasons (spring, fall, summer, winter) and various groupings
of birds according to the age of the forest (type) and, finally, changes due to
the activity of man in the cultivated forests. 7

The bird community of a particular forest-type is so far correlated with
this tvpe that these types can be recognized from their own bird communities
and Kendeigh (22) does distinguish such a “*biocies™ and “‘biociations™ (terms
introduced by Kendeigh), thus communities as f. i. Vireo-Seiurus
broad-leaved forest, Dendroica-Regulus neddle-leaved forest bioci-
ation a. s. o. It means, that the composition of the bird community of a type
of forest is specific and the forest types can be named from either the characte-
ristic plant or the characteristic (praeferent and specific forms according to
Friederichs, 10) birds or — naturaly —other animals. If we would name f. i.
our oak-hornbeam community from the characteristic birds, we would call
it aequally “Oriolus-Parus (caeruleus) broad-leaved” type. Our
knowledges but about the correlations of birds, their communities in the
particular forest types are not satisfactory to such a classification and I
mentioned it only for demonstrating the correlation of birds with forest
communities.

Not only the qualitative, but also the quantitative composition of bird popu-
lation is in a way an expression of the forest type. The density of bird popu-
lation of a particular forest typeis dependent on this type through food, nesting
sites, song sites (ecological niches). According to these niches, the groupings
of both animal and plant minor-communities, the patterness of communities,
the bird population is not evenly distributed in a forest. This interspersion
of populations was emphasized by Elfon (5) and it means in our case that birds
are not evenly distributed in a 1000 acre forest of a particular type, therefore
the density could not be expressed in birds per 100 acres (or 100 hectares),
but minor areas should be studied. Similar expressions of our population
studies are of a relative comparative value. I studied bird populations on
small areas of one hectare in size and found the following bird populations :
oak-hornbeam, summer, insect outbreak : 27-—-30 birds: oak-hornbeam,
summer : 16-—22 birds ; oak-hornbeam, autumn : 9—12 birds and in winter :
0.5—1 birds. In the oak-beech as well as beech-fir other communities above
mentioned the pro hectare populations were much lower. In a forest edge
shrub-community on the border of oak-hornbeam community the bird popu-
lation was 37 birds per kilometer of edge.

The composition of oak-hornbeam bird community is approximately
always the same and the both ,,characteristic’” and "dominant™ species are :
jay, golden oriol, hawtinch, chatfinch, vellow bunting, tree pipit, nuthatch,
blue tit, nightingale, warblers, black trush, cuckoo, pied woodpecker, a. s. o.,
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while on the edge there are : red-backed shrike, nightingale, warblers, a. s. o.
The biomass of the bird population in forests increases or decreases with
the population density but not in a direct proportion to it. Therefore it might
be nore exact and — from the viewpoint of production biology and bio-
coenology, too — the only acceptable manner to express to dominance in
terms of biomass (weight in grams, kilograms) per unit area, and to express
the bird population in terms of biomass instead of terms in numbers.

We are coming to the function of bird population (community) in the
forests. The population may be — according to various points-of-view —
divided into different groups such as: according to the taxonomic affinity,
according to various strata of forest community (crown-, shrub-, trunk-,
undergrowth-, earth-stratum), according to horisontal stratification : forest
edge-, interior-birds, according to the food consummed : insectivorous,
herbivorous birds a. s. o. With reference to the bioecology and forest manage-
ment, too, the only admittable grouping of bird population (and other animal
populations, then the whole animal population too) of forests is the grouping
to function (cf. Karpinski's ““functional groups™, op. cit.) in the plant-animal
community. It seems to me that such a grouping as constructed by Karpinski,
(21), his zootonic (and florotonic) lists, respectively would be hardly the best
solution, because the same bird (species) could have various functions in time
and space, thus it occurs on various zootonic lists, in various “*functional
groups’. We cannot, however, divide the birds of a community into various
furctional groups (statically), but we can recognize various functions of bird
population (community) and the birds belong to the one or another, or to
mcore or all the functions dynamically.

The bird population (community) of the forest in regard to its function
can be divided as follows :

Bird community of forest hiocoennsis

L. I

Constructive function Destiuctive function

a ) distribution of seeds

b) preparation and cultivation of
the soil

¢) control of the damagers of the

a ) feeding on seeds

0 ) making possitle and haste tre
liquidation (recuction) of sick,
not resistant and not viatle plant

plants and animal individuals or groups
; PR e R f
d) “".]“”1‘_"1 the damagers of ¢) to push out the plants and ani-
SR * _ mals foreign (o the community
> oo . =y o . oes - . . :
e) regulation of the crops o seeds d) to haste tbe mineralisation of
a.s. o.

plants or tkeir parts
¢) feeding on so called I ene icial
animals

a. S. 0.

Maintenance of forest communily
(of the biocenosis) ¥



There are in a forest biocenosis much more functions, relations, corre-
lations and interrelations, but, unfortunately, we do not know them. Therefore
in the above table are exhausted the known functions only. In addition there
are identical and similar functions regarding to the other groups of animal
life than birds, too.

The trend of all — both constructive and destructive — functions of
birds is the mainlenance of the biocenosis of the forest, so far any function is
performed by birds (groups of them) belonging to the biocoenosis in mention,
say, to the own biocoenosis. The function of any other birds (group of them)
foreign to the biocoenosis, equal either apparently constructive or destructive,
is or my be (alternatively) disturbing and not in harmony with the events
and life inside the biocoenosis.

It is a question of further investigation how far or if at all is the picture
of own community, own biocenosis impressed or generally fixed in birds of
any community (f. i. the jay and the oak-community) and how rapidly can
change this fixation under environmental influences and changed conditions.

Now we shall analyse the particular functions, activity of birds in parti-
cular functions, respectively.

I/a. Distribution of seeds.

Almost all seeds — and fruit — eating birds do potentially distribute
seeds of plants. The seeds (lato sensu as reproductive parts of plants) are
distributed in three ways : by external adhesion (epizoochore dissemination),
through alimentation (endozoochore dissemination) and in transport for
forage (Mc Atlee 29, Mueller — Schneider 32). This activity of birds is well
known to bird-ecologists, bioecologists as well as foresters. Upon the matter
exists an extensive literature over the world and for Europe it would be
desirable such a compilation of literature regarding to the matter as we find
in Mc. Alee’s (29) excellent paper, where he collected the literature upon the
matter from the whole North America.

The value of the distribution of seeds by birds is underestimated often
by foresters, because they refer chiefly to the feeding on seeds (our function
[I/a) taken by birds sometimes simultaneously. The foresters in the High
Tatra mountains, f. i., do control every fall the nutrackers and jays, who are
— according to them — feeding on nuts of the cembran pine and are destroying
the whole crops of cones, nuts, respectively. The foresters have some com-
mercial interests : they want cembran pine nuts for nurseries. On the other
hand there are experiences that the artificial stocking, planting of the cembran
pine has miscarried too often, it is expensive also, while the natural planting,
made by birds as nutracker and jay (sometimes by small mammals, too)
do maintain the cembran pine in its natural environment, say, stand on the
transient zone between the upper edge of spruce and the lower edge of
mountain pine. In fact the nutracker do maintain, plant up-hill and preserve
the cembran pine in Alps and Carpathians. It is true that besides the dissemi-
nation (burrying the seeds under moss, lichens, stones and roots for storage)
the nutrackers do eat seeds also and they do leave often no cones on the trees ;
the question would be, if at all, what is more valuable : the maintenance,
planting of the cembran pine over centuries, or the commercial effects from
seedlings bred in nurseries or from seeds for commercial purposes.

The nutracker disseminates the hazelnuts, too. I shot in autumn nutrac-
kers which had in their crops up to 6 nuts. In the vicinity of Banska Stiavnica
in a sparse fir-beech forest, where are groups of hazel on small patches on the
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edge, around the fallen trees a. s. o., I observed from August during the
winter a concentration of nutrackers, they feed on hazelnuts. In early April
I found under the moss, almost on the mineral substratum stored nuts either
singly or in groups of 2—4. The nuts were fresh and germinationable. The
function of hazel in these forests would be to cover the soil and to protect
the young fir seedlings, sown naturally, against the light. It is evident that
a great ‘many ol stored, burried seeds (nuts) was not found by the birds.

8. dbra. Makkok, melyekbil a szajkék a Balaninus-ldrvdakat kiették
Photo: F. J. Turrek
Acorns, cleaned of Balaninus-larvae by Jays

The most important and valuable planter among birds is the jay, both
the palaearctic and the nearctic forms. On the planting habits of the nearctic
jay wrote Mec., Alee (29), Grinnell (13, 14) and other, while on the similar
habits of the palaearctic jay, Garrulus there are some data in works
of Keve (24), Feucht (6), Formozov (6—a), Koehler (25), Karpinski (21),
Schwerdtfeger (40), Morozow (31), Mueller—Schneider (32), Turéek (46, 51)
and others. The correlation of the jay and the oak is evident from the dis-
tribution of both over the palaearcticum. The distribution of both shows
almost identical boundaries, as I demonstrated on a map (Turdek, 51). The
interrelation jay-oak may be outlined in followings : the acorns are the
main food of the jay; a lack of acorn crops causes large movements of
jay, movements often of a character of migration (Keve, 21), while a good
crops attrackt and concentrate the jays in autumn; until the acorns are



not mature they are eaten after a previous peeling and are not stored (until
late september in Slovakia); then the jays are feeding on larvae of insects
inhabiting the acorns (Balaninus and Carpocapsa larvae); from late Sep-
tember on the acorns are eaten either on the there where found or carried
off in two ways : singly in the bill or collectivelyin the cropsof jays. This
is the time of storing acorns under the debris, moss, stones, fallen leaves.

The jays do regurgitate the acorns from their crops either singly or in groups
of )—1 (le(l“C(l from the groups of seedlings of oak immd) ‘and with the
bill do put them under moss a. s. o. (direct observation). Accidentally some
acorns fall down from the bill of jays and (direct observation) the acorns

B

9. dbra. Fenyves belseje, melyet a szajkok télggyel aldiiltettek
Photo : F. J. Turgek
Pine-forest, having been underplanted by jays with oak

are regurgitated by jays alco in surprise and affects (a jay regurgitated
9 acorns after a mishandled shot) and some of these acorns do germinate.
too. Besides the more or less sporadic, dispersed planting of oak (all our
kinds) in the forests there are known whole areas planted, undersown by
jays. Feucht (6) calls them **Hihersaat” and Morozow (31) do mention such
planting from the forest-steppe region of USSR. During a study of the pine
bark-beetle outbreak in the pine forests of western Slovakia I found exten-
sive areas of pine with a lower level (etage) of oak. I searched upon the
origin of these oak-plantings and found that there are wide areas planted
by jay only. The pine ttands in the area mentioned are second-growth,
originally there were mixed oak-pine and oak-hornbeam and oak types
of forest. The forests there are on sandy sites, at an elevation of about 200 m,
in the semi-arid zone. About 100 vears ago the oak begun here to disappear
due to the extensive grazing and browse of sheep herds. The oak was arti-
ficially oppressed, too, by man and was successively replaced by pine. There
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survided some sedd-bearer oaks, now over 100 vears old, dispersed in the
pine stand in a stocking grade about 0,2. These old oaks were true source
of food and of planting-materials to the reforestation activity of jays. The
planting of acorns, oak, respectively, was begun by jays about 20 —30 years
ago, judged from the age of the lower canopy, level of the oak beyond the
pine. The oak plantations are up to 25 years of age. Intotal there are plant-
ed oaks by jay solely on an area of 2277 hectares in the following degree:
up to 20%, (per cent from the full-planting) an area of 678 ha., up to 407,
727 ha., to 609, 472 ha., to 809, 77 ha and to 1009, (full planting) 323 hec-
tares. The foresters do help to these activity of jays (which are protected
here) and the nature pine is succesively cut down, remowed in winter cut-
tings and pines are leaved in a sparse stocking grade. Thus, the monospecilic.
artificial pine stand are changed into the oak-pine type, therefore we can
consider it as a renewal of the biocenosis, reconstruction of the type. It is.
however, evident, that this new type ”in statu nascendi’” will be not identical
with the previous oak-pine type and, further is evident that without dyna-
mics of the soil (which became able to carry a new, or renewed, oak-pine
community) any change to oak-pine type could not be possible (Turcek 51).

A further important aspect of the planting habits of the jay is the so
called "up-hill planting” of oak, noted by Grinell (13). The acorns are heavy
seeds and cannot move (except the gravitation-power downhill). Acorns
are carried by jays up-hill, too, and the maintenance on slopes or the
moving of oaks up-hill is possible only through the activity of jays (wood-
peckers, nuthatches, small mammals also).

Besides the acorns, beech-nuts and hazel-nuts the jay do disseminate
the vew Turcek 44, Kapuszcinski 19), the mountain-ash (Kapuszcinski, 18),
thorns and berries.

The magpie does distribute various seeds eaten with berries or acciden-
tally. In the pellets of the magpie I found amongst others many seeds of
the dogrose, hawthorn and black locust (Turcek, 47).

The chaffinch does disperse beeach-nuts in fall and winter, also seeds
of maples.

An important seed-distributor is the nuthatch with its storing habits.
Seeds of oak, beech, hazelnut, yew, maples, basswood, hornbeam, Rhamus,
Prunus spinosa, P. domestica, P. serotina, then common fir, Douglas fir,
Pinus peuce, P. P. coraensis, P. flexilis, P. cembra ara stored, deposited
into the cervices of bark and walls (Mueller— Schneider, 32). Many of them
are forgotten, not found, others fall down and germinate. The tits, especially
the Parus maior, P. ater, P. palustris are seasonally seed-
eaters and do disseminate the seeds of conifers, of oak, beech and maple.
In the similar way as the nuthatch does.

In the dispersal of seeds, especially those of berries and fleshy fruits,
an important bird is the waxwing, in our country a winter visitor. Warga (53)
collected data upon food habits of the waxwing during an invasion to Hun-
gary. I observed the feeding of waxwings on dog-rose, mountain-ash, mistletoe,
barberry, hawthorn, blackthorn, dogwood and the seeds of black locust,
but I cannot tell, were these hard seeds digested by them.

Blackcap ate the fruits of Sambucus nigra in "ate summer, and yvew. The
dissemination of various seeds by thrushes is well known over the holarctic
region. Our thrushes, namely Turdus pilaris, T. viscivorus,
T. ericetorum, T. torquatus and T. merula do eat chiefly
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fleshy fruits, as mistletoe, junipers, blackthorn, hawthorn, dog-rose, berries
of the genus Rubus, of the genus Sorbus, less Viburnum, fruits of the yew,
Symphoricarpus, Liguster, dogwood, Sambucus. Regardless of the rapid
digestion of food, the thrushes disseminate some seeds — in their drop-
pings — over wide areas. An interesting, say, neutralisation of such a disse-
mination I observed in a mixed coniferous forest. On the edge of the forest
were black-thorns (Prunus spinosa) with a rich of fruits. During the December
there were feeding flocks of Turdus pilaris, T. viscivorus
and T. merula. Many of them roosted some hundred meters inside the
forest on spruces, pines and larchs. The snow under these roosting trees
was covered with blackthorn and other seeds. This place visited often a
vellow-throated mouse (Apodemus flavicollis) and gnawed out the kernels
of blackthorn. The blackthorn had no place in the interior of the forest,
thus its seeds were destroyed, as intruders, or community-foreign elements.

In the Harmanec-valley in Slovakia there are on limestone-substratum
well preserved mixed forest of the beech-maple-ash and beech-fire type,
in the second level (etage) with many yew. It is probable that the majority
of these forests is not of artificial origin, at least regarding to the beech-
fire (maple) and yew. The yew is here maintained and distributed by bird
alone, chiefly by thrushes, then by jays, nuthatches, blackcaps and robins
over hundreds of years so that today the locality mentioned is the largest
yew-habitat in Europe.

Black redstart ate during some weeks the fruits of Sambucus nigra in
the fall and defended the shrubs against chaffinch, serin and chiffchaff
(food-territory). Similary the robin ate the fruits of Sambucus nigra during
August and Sept. It is known that the seeds of Sambucus-fruits are not
digested and are disseminated in feces.

The woodpeckers, especially the pied- or spotted woodpeckers do play
an important role in the seed distribution. Among these birds the great
spotted woodpecker is the most seed-eater. It consumes seeds of both coni-
ferous and deciduous trees, as Pinus silvestris, P. nigra, P. peuce, P. excelsa,
P. montana, P. coraensis, P. cembra and others, all species of Picea, Pseudo-
suga, Abies (less), Larix, Tsuga, Cedrus, Chamaecyparis, Sequoya, acorns,
beech-nuts, hazel-nuts, seeds of hornbeam, walnuts, the hard nuts of Carya,
seeds of maple a. s. 0. Cones and seeds are carried in the bill long distances,
they often fall down, are lost or leaved uneaten on the work tree or else-
where.

Jirds of prey can distribute seeds indirectly if seed-carrying birds are
taken, eaten, respectively and the seeds from gizzards, crops, stomaches
of the prey are then — often at great distances — regurgitated in pellets.

Seeds, berries and cherries eaten by gallinaceous birds are regulary
digested, thus these birds we cannot consider as important planters.

Jirds functioning as platers are of large importance to the biocenosis
and outside it in the geographical distribution of seeds, in succession of
plant communities. There are still further items, do be considered.

The one is the fluctuation of plainting. After a heavy invasion of wax-
wings and northern thrushes, f.1i. in the years following the invasion there
is a rapid wide spread of various plants, the seeds of which distributed the
birds in mention. Thus, the invasion of some birds causes an oscillation
in plant-growth, in the qualititative and quantitative composition of various
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associations together with all animal life linked with them. Similary the
fluctuation of bird populations — so far these are seed-distributors — causes
some irregularities in plant life : the fluctuations of bird populations can
coincide, overlap or cross with the fluctuations of seedbearing, the seed-
vears.

The other is the distance of distribution. Regarding to the forest tree-
seeds I observed distribution of acorns by jays over 400 m over a valley
(up-hill), the distribution of yew-seeds by nuthatch to 700 m from seed-
bearer, distribution of seeds of mountain-ash, Elaeagnus edulis and Amelan-
chier canadensis by thrushes over 300 m distance (all observations in the
forestry arboretum in Banska Stiavnica (= Selmecbanya) (and carrying
hazel-nuts and hornbeam seed (in knots) by pied woodpecker over 200 meters.

Formozow el coauct. (6—a) states that jays do transport acorns on dis-
tances of 2—3 kilometers or more in Kaukasus and that nutrackers do trans-
port cembran nuts over areas 7—9 kilometers wide in Siberia.

In these ways birds also contribute to the patterness of plant and animal
communities noted by Elton (5). '

I/b. Preparation of soil.

Although in the preparation and formation of soil in the forest the
worms, arthropods and small mammals are more engaged, the function
of some birds in this way will be mentioned.

The thrushes, jays, nutrackers do rake in the fallen leaves, debris with
their bills especially late summer, fall and winter. The gallinaceous birds
of the forest do rake besides the leaves, debris in the soil (mineral soil) too,
seeking for food and making their dust-bath. All the activity mentioned
contributes toward the preparation of soil for an acceptance of seeds and
their germination even there, where the canopy of debris and fallen leaves
is deep so that fallen seed — especially the small ones — do not connect
the mineral soil.

I/c. Control of damagers of the plants.

An extensive literature refers to the relation of forest birds to the inju-
rious insects (plague), but a few only is based on quantitative data (Tur-
cek, 50). The control of insects, injurious to plants, trees, shrubs respectively
in the forest community by birds is a further contribution of bird populat-
jons toward the maintenance of the biocenosis. This control activity of
birds is in general considered as the chief, or even the sole role of birds of
the forest communities. In fact this activity is only one role, although pro-
bably the most important economicaly.

A shortage of the investigation of the relation of birds to the injurious
insects (injurious from the standpoint of forest management) is that this
relation was in a majority of items studied during insect outbreaks, popu-
lation-maxima of them, thus in the moment when the control capacity of
birds against the insect population is the least one. Nothing or a few only
is known on the pressure of birds upon the insects if their populations in-
crease, decrease or at the low of the oscillation-curve or on the pressure of
birds upon the insects which show no marked population fluctuations.

Quantitative data on the relation birds-insects are procured by works
of Franz (7, 8, 9), George—Milchell (11), Kendeigh (23), Kuenkele (28),
Kapuscinski (20), Formozow et coauct. (6—a), Osmolowskaja (33), Melni-
cenko (30), Sokolowski (39), Sweetman (40—a), Tinbergen (42), Turcek (50)
and show that birds can consume up to about 709, of an insect population
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in eruption (larvae), if artificially bred (titmice and starlings in nest-boxes),
but a natural population ol birds is able Lo consume 1—259%,, sometimes more,
of the insect population in outbreak. Not only the so called insectivorous
birds do control the insects. The granivorous, fructivorous birds — in their
seasonal change of food — contribute to the insect control, as is known
on the hawfinch, chaffinch, crossbill and others.

All the types of damaging insects do have more or less specific bird-
enemies, predators. Similary the different developmental stages of insects do
have different, more or less specific bird enemies, as well as the insects living
on the edge or in the interior of the forest. Thus, there is a distribution
(stratifaction) of insects according to vertical and horizontal strata in the
forest : in the soil, in the litter, on the trunk, lodge, inside the bark or wood,
on the twings, leaves (leaf), in the buds, on the bark, then on the forest
edge and interior. A similar stratigraphy show the birds according to their
food habits and specialisation of food, food-requirements.

From the soil and leat-muld are taken larvae and pupae of various
insects by thrushes, pheasants, hazelgrouse, hoopoe, jay. woodcock ; on the
soil feeds the shrike, gallinaceous b1rds buntings, sometimes the thrushes
and woopeckers, some birds of prey ; on the trunks are feeding the nuthat-
ches, creepers, from the wood and bark are taken the xylophangous forms
of insects by woodpeckers; on the twings and buds, from the galls are
taken aphids, larvae of Lepidoptera, Diptera an Coleoptera, as well as various
imaga by tits, finches, crosshills, warblers, woodpeckers, kinglets a.s. o.;
on the leaves, ﬂeneml]v in the crown are feeding tits, finches, starlings,
oriole, warblers a. s. 0. ; in the space between and above the crowns of trees
are feeding ll}catllers. nightjars, shrikes, swallows; on the forest edge
controls the insects the shrike, magpie, some warblers, treesparrow and others.

It would be a too wide material to discuss here all the bird activity in
this function. Only some items should be mentioned here, for an illustration
of the control activity of birds.

The thruses do eat elaterid Jarvae, cocoons of some lepidoptera, the
hoopoe do eat cocoons and pupae of sawfly, of Uropus and of some beetles.
The nuthatch and creeper eat spiders, aphids and sucking homoptera.
The woodpeckers, especially the black, green, the lesser spotted-, the white-
hacked, the three-toe-woodpeckers do control bark-beetles, wood-boring
lepidoptera larvae ((lossus. Zeuzera), larvae of wood-boring beetles (Ceram-
bvx), wood-ants a.s. o. The nuthatch, tits and woodpeckers do eat larvae
of gall-producing 1llse(ts (Cynips), the crosshils eat the gall-producing and
nlhc aphids (Chermes), the kinglets eal aphids on twings, buds, needles,
small larvae in buds, the oriole, hawfinch, chaffinch, starling, sparrows,
jay, warblers eat lepidopteran larvae (l.ymantria, Cacoecia, Panolis, Den-
drolimus, Tortrix, Hybernia), while the shrike (red backed and lesser grey
shrike) has an important role — together with magpie and a few other edge-
birds — to control the insects on the edge, which move in or move out of the
forest, thus these birds control the community-foreign insect forms and these,
which do have a part of their own life-cycle L‘Ilh{‘l‘ in the forest or in the
fields (Melolontha, Rhizotrogus, \msnplla some leaf-and grasshoppers
a’s:0.): ke’ jay eat 1n l'lrﬁc quantities larvae of Balaninus and Carpo-

capsa (l.aspeyresia) mhdlntmn oak-acorns.

Some birds of prey, owls dll(] crows, shrikes a. s. 0. do control the small
mammals, especially rodents such as wood-mice, red-backed voles, common
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voles, vellow-throated mice and squirrels, thus herbivorous animals, belcn-
ging to such group of animals as the herbivorous insects belong in the forest
community.

I/d. Control of the damagers of animals.

To this function belongs the activity of birds in controlling the para-
sites, episites and predators of other animal life, such as parasitic flies
and their larvae (flycatcher, tachinid larvae eaten by wild pigeons on the
soil) eating of wesps, of rapacious beetles, of lice and ticks, of ants, eating
of parasitic hymenopters, some mouse-like rodents and shrews, the so called
cannibalism between owls and birds-of-prey, control of that animals which
are vectors of epizootics and finally feeding on carrion.

I/e. Regulation of crops of seeds.

During the winter of 1949/50 I observed an intensive feeding of squirels
and crossbills on the flower-buds of some firs (Abies alba, A. numidica
A. grandis). Under these trees lay thousands of little twings throwed down
by crossbills and squirrels and the buds were eaten out. In spite of these
loss the trees in such manner damaged have had a rich crops of cones. Simi-
lary some buds of both coniferous and deciduous trees are eaten hy bull-
finch, crosshill, hawfinch, chatfinch, greenfinch and others in late winter
or early spring — I observed eating of flower-buds of the blackthorn in
late March by bullfinch — and some small fruits or flowers or buds of some
fruit-bearing trees (apple, plum) are eaten, too, by sparrows, finches a. s. o.
It might be assumed that the birds removed the surplus of crops (potential
crops), the surplus which might be of an unfavorable influence and effects
upon the future quality of crops as well as upon the viability and resistance
of the tree in mention.

I/f. Maintenace of undergrowth and forest edge.

The bio-ecological significance of the undergrowth (shrub-stratum)
and forest edge shrubs, rows is wide in the forest community. It is a cover
of soil and of lower plant-canopy, a regulator of the humidity, a source
of food for invertebrata and vertebrata, cover and nesting-sites; the shrub-
stratum and forest edge shrub-row do retard some pests, attacking the trees
(it isf. i. known that the losses due to gvpsy-moth larvae are less in stands
with (lense undergrowth) and the forest ‘edges retain much of insect-influx,
retain the power of wind from outside a. s. o. Thus, these significant com-
ponents of the community — undergrowth and forest edge, are maintained
by birds almost alone : birds distribute the seeds of shrubs and low trees
belonging to this type of growth and do control the enemies of these plants.

[1/a. Feeding of birds on seeds.

The feeding of birds on seeds — in this case on forest tree and shrub-
seeds — 1is either not noted by naturalists and foresters or overestimated
and considered as an injurious activity of birds in the forest community.
In fact the consumtion of seeds by birds is enormous, but this is link-
ed with the dissemination of seeds by birds (cf. the so called ornithochoryl
seeds) and — according to Formozow et coauct.’s (6 —a) statement — seeds
make possible to birds to survive in hard winter months and seeds are the
reward and repay of the community to the bird population for its other
activity favorable to the seed-bearers round the year. Often the seed eating
of birds is linked with the function IT/e, as will be showed later on.
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Before giving some quantitaiive data on seed-eating of birds, some
qualitative data should be shown here according to my own observations

in Slovakia.

The seeds of :
oak (all kinds)

beech

hornbeam

maple (Acer campestris)

Acer pseudoplatanus

elm (Ulmus campestris, U.
montana)

birch

ash

alder

basswood

walnuts (Juglans regia, .J. nigra
J. cinerea)

hickories (Carya alba, C. ovalis)
hazel nut

misteltoe (Loranthus, Viscum)
barberry

firethorn

hawthorn

mountain-ash

serviceberry (Amelanchier cana-
densis)
wild rose

cherries, plums :
Prunus padus
Prunus spinosa

Prunus serotina
Black locust — Robinia pseudo-
acacia

Hoptree Ptelea trifoliata

Strawberrybush — Evonymus
europ.

Buckthorn — Rhamnus cat-
hartica

Silverberry — Elaeagnus edulis

Cydonia japonica

Dogwood : Cornus mas and C.
sanguinea

Spirea, Deutzia

Syringa vulgaris

Snowberry — Symphoricarpus
sp.
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are eaten by :

jay, nutracker, hawfinch, chaffinch, green-finch,
nuthatch, great-tit, great spotted woodpecker,
middle and lesser spotted woodpecker, mallard,
wild pigeon, turtle-dove, ringnecked pheasant

nutracker, jay, chaffinch, nuthatch, great-tit, coal-
tit, marsh-tit, blue-tit, great spotted woodpecker,
wild, pigeon, pheasant.

nutracker, hawfinch, nuthatch, great spotted wood-
pecker, chaffinch

nutracker, hawfinch, greenfinch, bullfinch, nuthatch,

great-tit, marsh-tit, great spotted woodpecker.
waxwing.

hawfinch, greenfinch, bullfinch, nuthatch, great
spotted woodpecker, tits.

greenfinch, chaffinch, goldfinch.

bullfinch, goldfinch, siskin, tits.

bullfinch, hawfinch.

bullfinch, siskin, goldfinch, greenfinch.

hawfinch, chaffinch, greenfinch, tits, nuthatch, phea-
sant.

great spotted woodpecker, nutracker, jay.

great spotted woodpecker

nutracker, jay, nuthatch, great spotted woodpecker

thrushes, waxwing, robin, pheasant, hazelgrouse

thrushes, waxwing, robin, nuthatch, chaffinch

thrushes, robin

thrushes, waxwing, chaffinch, bullfinch, magpie,
greenfinch, pheasant

thrushes, waxwing, hawfinch, chaffinch, robin, tits,

jay, magpie, pheasant, hazelgrouse

thrushes (black, song, mistle-thrush), robin, warblers
waxwing, thrushes, tits, bullfinch, magpie, gold-
finch, chaffinch, pheasant

blackbird, blackcap, hawfinch

thrushes, waxwing, tits, robin, nuthatch, jay, magpie,
bullfinch, hawfinch, pheasant

thrushes, hawfinch, warblers, robin

magpie, bullfinch, hawfinch, chaffinch, tits, nut-
hatch, greenfinch, pheasant

siskin, greenfinch, bullfinch, great-tit, marsh-tit,
coal-tit

magpie, nuthatch, pheasant

nuthatch, blackbird, robin, warblers, tits
blackbird, songthrush

Lits (seeds from aples gnawed out by mice)
hawfinch, bullfinch, robin, hazelgrouse, blackbird
bullfinch

bullfinch

blackbird, bullfinch



Privet — Ligustrum vulgare

Elder — Sambucus sp.

Fir :

Abies alba

Abies numidica
Pseudotsuga douglasii
Pseudotsuga taxifolia
Spruce :

Picea excelsa

blackbird, robin, waxwing, bullfinch, pheasant
blackbird, songthrush, mistlethrush, robin, blackcap,
redstart, serin, chiffchaff, pheasant

nuthatch, crossbill (immature cones)
crossbill

nuthatch, greenfinch, coal-tit, crossbill
crosshill, great spotted woodpecker

crosshill, greenfinch, great-tit, coal-tit, great spotted

woodpecker

Picea orientalis great spotted woodpecker, crossbill

Picea mariana great spotted woodpecker (immature cones)

Larch :

Larix decidua, L. leptolepis crossbill (immature cones), great spotted woodpecker,
greenfinch, tits

Cedrus libani great spotted woodpecker

Pine :

Pinus silvestris great spotted woodpecker,
coal-tit, marsh-tit, crossbill

great spotted woodpecker, nuthatch

great spotted woodpecker

great spotted woodpecker, nutracker, nuthatch, jay,
great-tit, crossbill

great spotted woodpecker, nuthatch, great-tit

great spotted woodpecker

great spotted woodpecker, crossbill

great spotted woodpecker

great spotted woodpecker, nuthatch, great-tit, coal-tit

blackbird, songthrush, mistelthrush, fieldfare, robin,
waxwing, great-tit

hawfinch, nuthatch, greenfinch, jay, robin, blackcap,
songthrush, blackbird, mistelthrush

Chamaecyparis pisifera siskin, bullfinch, greenfinch, hawfinch

Thuyva gigantea hawfinch, bullfinch

Sequoia gigantea great spotted woodpecker

greenfinch, great-tit,

Pinus peuce
Pinus pugens
Pinus cembra

Pinus coraensis
Pinus flexilis
Pinus montana
Pinus palustris
Pinus strobus
Dwarf juniper

Yew (Taxus baccata)

There is a lack of quantitative data on seed-consummtion of birds and
if the economic importance of this activity of birds should be considered this
should be on a quantitative basis. In the literature there are scme valuable
quantitative data as Franz(9), Hartley (17), Smith & Aldous (38), Karpinski
(21), Formozow et coauct. (6 —a), Turéek (51), but a systematic work is needed
on this matter.

I observed the seed consumtion of great woodpecker (which I assume as
a seed-eater round the year with a little participation of animal-food in its
diet) during the winter, fall, resp. of 1948. In the forestry arboretum near
Banska Stiavnica there are plots with various — about 300 kinds — native
and exotic trees. On a plot is Picea orientalis. In 1948 was a good seed-year
there and the whole crops of cones was destroyed by squirrel and great
spotted woodpecker. The crops was a total of 4475 cones (from 38 trees).
From these the great spotted woodpecker — one individuum — destroyed,
resp. ate the seeds of 1809 cones in the time from late August to March.
— On an other plot with cembran pine again one woodpecker (great spotted)
destroyed the whole crops of cones of cembran pine, total 238 cones from 27
trees. In the time from late June to late July, thus before the seeds became
mature. This habit of the woodpecker, i. e.consumming seeds from immature
cones (also immature hazel-nuts in August) I observed during more years
from June up. The great spotted woodpecker is the at least insectivorous

among all our woodpeckers. — During the winter of 1947 a small flock of
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bullfinches destroyed the whole crops of a single ash (Fraxinus excelsior).
There were >—38 birds and they fed day by dayv on the ash-seeds so that from
October to late December about 5—6 kg. of seeds was destroyed. Similary
the whole crops of seeds of American ash in the arboretun, from 43 trees on
a plot destroyed during the winter of 1948 — by bullfinches.

A single elm-tree (Ulmus montana)was under my observation in the
sping of 1950. The tree grows on the border of gardens where these join the
fields. The tree is about 100120 years of age. The seed-crops was very good
in 1950, From 18th May some greenfinches visited the tree and ate the
immature seeds. The whole population of greenfinches of the vicinity, about
10—12 birds, fed on the seeds systematically. The wings of seeds eaten fell
down and the soil was covered with these wings. In last days of May the seeds
became mature and fell down. On a plot one meter square I found a total of
1430 seeds, from which 840 were uninjured, while 590 were eaten out by
greenfinches. The fallen seeds and wings covered an area of 320 meters
square, with a total of 457,600 seeds, from these 188,800 were injured, eaten
respectively (there were the wings of seeds only), thus about 419%; from the
whole crops. The greenfinches not only ate theseeds but apparently they fed
youngs with them also.

The seeds of forest trees and shrubs, thus, are an important food of many
birds and the shortage of any seed-crops may cause deep both quantitative
and qualitative changes in the bird population during the winter especially.
Rudkovsky (36), all over, made an attempt to qualify some birds, bird commu-
nities of the forest on the basis of available seeds-resources in the various
forest types during the winter.

I1/b. Liquidation of sick, non resistant and not viable plants and
animals.

Just as the printing bark-beetle attacks spruce, the wviability and
resistance of which was lowered by drought, wouding a. s. o., the birds of a
forest community attack non resistant, sick and not viable enough trees,
shrubs and animals of own or other group. It seems probable to me that a
woodpecker seeking bark-beetles and simultaneously boring and digging
the tree functions as a liquidator, destroyer of these trees, which lost its
full value for the community. Similary the green-woodpecker, seeking wood-
ants in a standing tree does haste the liquidation — then mineralisation —
of that tree. It is known that on sick, not resistant and not viable enough
trees, shrubs there parasitize some fungi. But such trees as mentioned, are
often visited be woodpeckers also. It is evident that these woodpeckers are
vectors of spores of the fungi (Turgek, 48) from one tree, sick, not resistant
tree respectively, to another. Especially important are in this matter the wide
ranging species of woodpeckers, such as black and green woodpeckers, while
the spotted woodpeckers are more of local importance. I assume that the main
function of woodpeckers is as suggested above. In a previous paper (48) I noted
the consumtion of stones of monilious (the fungus Monilia cinerea) plums
in winter by great spotted woodpecker and the probable distribution of these
fungus in such way. To this function belongs perhaps the distribution
of the mistletoe by thrushes, too. The second ”functional group™ Karpinskt's,
21). Here belongs 1. i. the eating of pine needles on elected trees by caper-
callie noted by Lindroth & Lindgren (Matson hakomisen metsinkoidollisesta
merkitykksesti. Suomen Riista, 5, Helsinki, 1950), who studied the food
habits of capercallie in winter and state (p. 81): "...It has rarely been
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found that the capercallie would attack well formed pines. Also as to their
technical quality the trees from which the capercallie gets its food have mostly
been poor with crooked or twisted trunks or else decaying.”

The removal of not viable enough, sick or not resistant animals of the
community is the daily activity of birds of prey (and other predatory animals)
but also of other birds of the community. On 16. VI. having been studied
bird population of an oak forest I heard in an oak thicket the alarm note of
the magpie. If I came to the place, three young magpies flow off and the
parents alarmed further. On the earth under a shrub I saw something moving :
there a juvenile magpie was attacked by and old jay. I shot both of them.

i
\

10. dbra. Nagyfakopdnes dltal ,,qyiirtizéll’”” fenyd. A fenyéfa lomberddben dllott
Photo : F. J. Tur¢ek
Fir-tree, “’ringed” by Great Spotted-Woodpecker

The juvenile magpie was well developed one, but its lower mandible was
about 10 mm longer as the upper. Thus the jay — which otherwise does not
attack fully fledged magpie — took a selective work in that case. — In the
same forest I observed the feeding of youngs by adult roller. In a half day
the adult bird twice brought in its bill lizard (Lacerta agilis) with apparently
previously broken tail.

IT/c. The repression and pushing ot the plants and animals foreign to the

community.

In a previous chapter I mentioned that some seed-eating or destroying
of a great part of seeds, buds and other parts of plant-bodies does belong
to these function. The mentioned destroying of elm-seeds by greenfinches,
the destroying of cembran pine cones by woodpecker in the arboretum aims
to repress the community-foreign plants.

The ringing or drilling of trees made by woodpecker (especially and
chiefly by great spotted woodpecker — Turcek, 43) is well known in European

‘f)*
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Lorests. Generally it is supposed that the woodpecker drills the trees in
order to obtain sap (the sapsuckers of the nearctic region). All authors agree
that shiefly the “mixed-in"" trees are ringed (”eingesprengt’” of German
authors), It is true: in oak-hornbeam type of forest I found drilled pines,
in pine forests hornbeams (but also in oak type), in mixed broas leaved
forests basswoods, in beech-fir type I found drilled yews a. s. o. The drilled
trees are open to an attack of fungi and xylofaguous insects. What it is, if
not a repression of community-foreign plants? It is a similar, even identical
activity, as the antler-polishing of deer and roebuck made on "mixed-in",
or even the overbrowsing of “mixed-in” plant species (artificially mixed)
by deers and roes. Also the hare and rabbit attack, browse and gnaw chief-
ly the artificially planted seedlings.

In relation to animals it appears that even the community-foreign spe-
cies often become too abundant and are able to build up enormous popula-
tions. That might be explained, perhaps, by the lack of enemies, the specific
ones, by the low resistance of the environment. But also the opposite case
is known. The stocking of king-pheasant in some forests, the introducing
and stocking of Alectoris graeca in the High-Tatra a. s. 0. was
unsuccessful besides that the climatic and — apparently — environmental
conditions were favorable. These birds were community-foreign and were
repressed, pushed out and disappeared.

IT/d. Acceleration of the mineralisation processes of plants.

The microorganisms accelerate and make possible the mineralisation
of the litter, debris, fallen, leaves in the forest, thus contribute to the rotation
of materials in the community. Ina similar way birds contribute to the mine-
ralisation of plants or parts of them. All birds which build a nest, do use to
that building fresh or dead plant-parts, some animal-borne materials also.
The mass of the nest material in a forest is relatively large : if we assume
a population of 20 birds per hectare of forest, the nest-mass could be esti-
mated from 1,5 to 4 kg. per hectare. Making nest holes in dead or de-
caying trunk, destrovirg of dead trunks or stumps and branches (the
woodpeckers do work, dig and split mainly the lower parts cf the stand-
ing dead trees, which causes a fall-down of the tree) all aims to a minera-
lisation of the plant bodies.

IT/c. Feeding on so called beneficial animals.

The beneficial animals in the forest community are — from the stand-
point of the forester — the predacious and parasitic animals of the pest
organisms. They must be — similary as all the members of community do —
in a dynamic balance not only with the prey-species, but also with other
members of the community. In the previous vears 1 have studied the
outbreaks of the gypsy moth in the oak-hornbeam community. The population
curve of the moth and those of the most important enemy among beetles —
Calosoma sycophanta is different : the population of Calosema culminates
usually after the eruptionphase of the moth. But in eruption of the moth
already the density of the Calosoma-predators too high. In that time the
Calosoma was decimated by rollers, megpies and shiicks (other birds not
studied regarding to this matter) and also bv foxes and badgery, shrews
and hedgehogs. Thus the population density was lowered by these animals.
In the vear lul]n\\uw the gvpsy moth outbreak there were far less Calosoma
and practically no moths. The Calosoma were decimated again, thus the
intraspecific competition for food between them was in that way mitigated
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due to the activity of birds (and other animals), which again resulted in a
better survival of the Calosoma population on its sinking edge of the curve or
in the minimum,

The item with the gypsy-moth and Calosoma was recorded here in order
to show that there exist circunstances if the so called beneficial animals
might be useless however, to the community and, further, to show that ihe
occurence of so called beneficial animals in the diet of other animals should
not result in a persecution of the laters, for alwayvs all the interrelation in
the community must be considered.

Coneclusions

The biocenosis in general needs all the living organisms belonging to it, thus
the biocenosis knows no useful and harmful animals or plants as far as these belong
to the biocoenosis. The forest is — and must be — considered as biocenosis of a parti-
cular tyvpe. Recent trends in the forestry conceive the forest as a whole, thus plants,
animals, soil and climate (“*biogeocoenosis’ Sukacew) and the science which studies
that whole, should be called hylology. Neither the plant-world or any component of it, nor
the animal world or any component of it, neither the soil nor the climate should be
studied separately in hylology. It means that birds should be studied not separately,
either. If the birds of the forest community will be studied in that way, thusin relation
to other organisms of the community it will be inpossible to discriminate birds in
artificial groups such as ““useful” and ““harmful’ for not the birds as such, as a species but
their function, activity in the community should be the matter of the study in hylology,
biocenology respectively. To know the function of particular birds of the community,
their ecology must be studied, which again means to study their relations, interrelations
and correlations to both plant and animal members and climate of the community.
The trend of the study of bird populations of the forest community is therefore clear.
And what about the forestry of today? The relation of forestry to the birds here in Central
Europe is, however, well illustrated in the manuals of forest-protection and sylvicul-
ture : there we can find “useful’” and ““destructive’ birds. It is however, true that the
quantity of the “harmful” birds gradually sinks down. — Pavlovskij (34) in relat-
ion to forest knows no injurious birds and in relation to agriculture only one: the
sparrow ! — That provides that the knowledges on the function of birds multiply, but
provides also that the forestry was not set free from the old-fashioned conception
until now.

[ have discussed on birds of the forest biocenosis. In Central Europe there
hardly exists any primeval forest, thus the forest biocenoses all carry the influence of man.
Man is, however, the most powerful factor among the biotic factors of environment
of the forest biocoenosis and its effects upon the biocenosis are equally powerful. But,
on the other hand, among all biocoenoses of the settled land the influence of man and
its civilisation is the least one in the forest — if we consider the relatively long grow-
ing-time of the trees, the not rapid rotation, and this all indicates that the habits,
the functions of birds of forest biocenoses are most naturally one. Therefore it
seems to me thatif the birds anywhere in the forest would cause damage to the forester
thus there the forester made some fault and the birds just indicate to him where the
fault might be.

If a damage caused by birds occurs in the forest — such as eating of seeds, damage
on nurseries, depredation of game animals a.s.0o. — the cause of the damage must be
searched for and none-the-less the other functions of the bird in mention must be
considered before judged. For:

Nothing exists for itself, but only in relation to other organisms (Darwin).

sSummary
1. Each type of forest is characterized by its own bird-population (community).

Both the qualitative and quantitative composition of the bird population of any type
are the direct expression of that type, and the conditions inside the type.

69



2. The bird population of any forest type is not evenly distributed, but there is
a patterness of both birds and other populations of living organisms. The usual ex-
pressions of the densities of bird populations in terms of birds per 100 hectares (100
acres) are generalisations of a comparative value. Author believes that small areas
should be studied according to patterness of the populations.

3. Densities of bird populations in the broad-leaved forests in Slovakia flue-
tuate between 0,5 bird per hectare and 30 birds per hectare in winter, summer res-
pectively. It would be better to express bird densities as well as dominance of populat-
ions in terms of biomass (units of weight).

4. The bird population of any forest community can be classified from various
standpoints, such as food, vertical and horizontal stratigraphy, taxonomic affinity
a.s.0. For the purposes of the bioecological work a classification of bird community
(its members) according to the function in the community would be the most natural,
suitable and dynamical. Therefore not the birds as such, but their funetion should
be considered in the forest community. In this way it appears that the same bird acts
in various functions. The functions of the members of a bird population of any forest
type are both constructive and destructive (as two antitheses) which result in the
maintenance of the biocoenosis (synthesis), respectively in the contribution of bird
population — as a part of the whole — to the maintenance of the biocenosis. Some
constructive and destructive functions of the birds are mentioned, and in the parti-
cular functions some examples (items) are stated.

5. There are two main standpoints for evaluating bird activily (birds) in the
forest : the biocoenological and the economical one. The basis must be the biocoenolo-
gical standpoint, for deep and solid knowledge of the biocoenological functions of
birds only should be the basis for economic evaluation.

6. In the forest biocenosis there are no injurious and no beneficial and indifferent
birds. There are injurious and beneficial functions of the same bird (birds) limited
in time and space. All these functions contribute to maintain the biocenosis, the dyna-
mical balance inside it.

7. From the standpoint of forest management the birds in the forest are of large
significance as : distributors of seeds ; they control the insect pests but are not able to
liquidate any outbreak of insects, because the insects as food are far above the capacity
of the birds and the reproductive potencial of birds is far below the one of the insects ;
birds are important convectors of plant and animal matter in the community ; they
contribute to mineralisation of the plant and animal bodies and prepare the soil for
seeds ; birds control the small mammals, rodents especially, injurious to the reseed-
ing of the forest ; birds control constantly the not eruptive (oscillating) populations
of insects and diminish the damage caused by insects on trees and forest-plants, chiefly
the so called complex-damage ; birds prolong the intervals between particular insect-
cruptions.

8. For the forest management in cultivated lands (the second growth forests,
man made forests) the following measures could be suggested : in the sylviculture to
avoid the monocultures, which are unsaturated communities with a poor bird popula.
tion and low resistannce in relation to the insect pests and damage caused by elements.

in wood utilisation to avoid the clear-cutting and similar practices, which mean
a drastic interference into the life of forest ;

in the forest protection — which should be based on sylvicultural practices —
to rear mixed forests, which are more saturated communities with a rich bird popula-
tion and maior resistance ;

the mixture, respectively the grade and mode as well as the election of mixing
the trees and shrubs should be a result of biocenological study whereat the birds can
indicate whether the mixing is suitable to the existing community :

in existing monocultures threatened by insect pests bird populations should be
artificiallyv raised by protection, winter feeding and artificial nestboxes and holes,
because such practices in USSR and Poland resulted in a well multiplication of birds
and in a control of insect pests up to 709;.

9. To study the birds as an integral part of the forest, at a damage by birds to
search for the causes of damage and for other relations of birds, because the eventual
damage is only one of the activities of the birds in mention and not the only activity.

10. In education to lay stress on the function of birds, on their ecology and to
teach to understand the forest as a community, as a whole and integrity.
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[MocoGue K 03HAKOMJIEHHIO ¢ (yHKUHEeH HaceleHHs] JieCHbl NTHI ¢ TOYKH
3peHuss OHODEHONIOrMH M JIecOBOJCTBA

@. H. Typuex

Kpamioe codepyucanue

15 I{ﬂ)i(;l,ﬂﬂ JlecHas nopoja Xﬁpﬂl(TQ})llByETCﬂ CBOUM NTHYBHM HacelenneMm. Koanuect-

BEHHOE 1 KauyeCTBEHHOE CJI0OYKEeHHe I9TOro HaceJeHus SIBJISIETCH NPAMBIM TOC/IEACTBIEM
JIECHOr0 HacCa>K/Ae€HUH T. €. HU3HEHHbLIX )-'CJ]OBlllul aTOi JecHoii NNopoJabl.

2. TlTuuwl Jeca — onpejejientoii JecHoif nopojbl — He pasjelieHbl PABHOMEPHO B
9TOM HACAIKAEHUH, B 9TOM JIECHOM O001e» N THH: NTHIbL, KAK U APYTHe >XUBOTHLIE 1 PaCTeHs,
MUBYT 10 rpynnam. BesiegctBue aToro o3navenne — KOTOpPOe B 3KOJOTHI SIBIISeTCH
00pyHBIM — TYCTOTHI NMTHYLErO M APYroro Haceienusi no rososam (mapam) na 100 ra

YUeTHOH NJIomangn Hajao cuntaTth 00001mEeHHeM ¢ OTHOCHTE/IbHBIM UYHMCIOBLIM 3HAUEHHEM.
TpuHuMash BO BHUMaHe 3TO TPyNnoBoe pacceieHiie, ABTOP NpejjaraeT MCCJIeA0BaTh MeHb-
lwHe IJIoWAagd BHYTPH JeCHOro 001e ) HTHS.

3. 'ycToTa NTHYLEr0 HaceleHHs B JIMCTBEHHBLIX 1 CMelIAaHHBLIX JlecaXx wxuod Ciosa-
KUK Ko.el1eTcsi — COrJjlacHo HccieoBaHusM aBropa — Mexay 0,5 u 30 ntiny na 1 ra.
ABTop mnpepnaraer o006o3nayaTe TycTOTy, Kak U npeodiajawimyl NTHYLIO NOPOay, B
eAunnuax Ouomaccol — Beca — BMeCTO TellepelIHEro O3HAYEHMST YHCIaMU.

4. TITuybe HaceseHue OTpe/eIeHHOr0 JIeCOHACAMKICHUS MOYKHO pasflesiiTh ¢ PasHbLix
TOUEK 3PEeHHsi, HATIP. N0 KauecTBy MM, NO cTpaTurpadun, no cucTeMaTHYECKOMY POJCTBY
nT. A dast uyxa Ououenosorun 6osee 1e1eco00pasubiM M eCTECTBEHHBIM SIBJISIETCS AMHAMM-
YeCcKOoe pasjiesieHiie nTHil jJecHoii nopoau no yuexuio Cykauesa corjiacHo QyHKLHH, KOTOPYIO
HCTIOJIHSAOT MTHIUL! MW OTAeJIbHbIe YJieHbl NTHULEr0 HaceJleHUs! B YKHU3HEHHOM 00Le»uTHH,
KakuMm sipisiercs Jiec. [ToaTomMy Mbl He paccmMaTpuBaeM NTHLY Kak MHAMBHAMYM MHJIM Kak
NTHYbY MOPOAY, @ paccMaTpUBaeM ee C TOUKM 3peHust QyHrkuuu win Qysxuuil. Taxnm
o0Gpasom, onpejeleHHass nNTHUA — HHAHBUAMYM IJIH TOPOAA, BUJ — COBepllaeT pasiiiu-
Hble QYHKUUM, NPHHHMAeT yyacTHe B pasublX (yHKUHSAX BHYTPH JiecHOro oOuiexuTis.

PYyHKIHUA NTHYBENO HACeJeHUs] KaK BCexX, TaK M OT/JeJIbHOr0 ujieHa B J1eCHOM 00mge -
THI SIBIISIETCH CO3UJAaTe IbHOMH (Hanp. pacnpocTpaHeHie CeMsiH, MNOArOTOBKA MOUBLL K 110CEBY,
VHUUTOMeHIe PACTHTeIbHBLIX BpeAuTesneid M T. 1.) 1 COKPYHIMTeIbHOI (Hanp. noriomenne
CeMsIH, JIMKBUAALMSA 1 yCKOPeHe yMUpaHust DOJIbHBIX, He OUeHD H3HeCnocoOHbIX 1 yeToii-
YIBBIX HHAWBHAYYMOB PacTHUTEIbLHOrO M HUBOTHOTO Mipa OO0MeMHUTHS, U3rHAHHE YyHUX
17151 001=CTBA 91 MEHTOB U3 PACTHTEILHOTO M YKUBOTHOTO MIPA, yCKOPeHie MUHepaIn3aluu
pacTHTE/IbHLIX Telec U T. A.). ITH [iBe FPYNIbl KAK JiBe aHTHTEe3bl SIBISIIOTCS B HTOTe CHHTe-
30, @a UMeHHO B coxpaneniy 011011eHO3bl, TOUHEe B aJHKBOTHOM yYacTHH NTHYLEr0 HACEJIEeHI
B cOXpaHeHUH OMOLIeHO3LI. :

5. OYHKUMHM NTHYLETO HaceJeHHs] Jieca MOXHO pPacCcMaTpPHUBATL € TOYKH 3peHust Ouo-
11leHOJIOPHYeCKOH 1 ¢ TOUKH 3peHust IKOHOMHYecKoif, T. e. JecoBojacTBa. Eciau Mbl XO0THM
npejacTaBiuTh cebe Tounyio kKapTuny OQyHKUMM NTHULEr0 HACeJeHHSI € AKOHOMHYECKOI
TOYKH 3PEHHS, OCHOBAHHEM HaM J0JDKHO CIyHTh DHOLEHOJOrHUecKoe Hcc/iel0BaHie.

6. B n1ecnom o0mexntun — GHOLEHO3€ — HET HU MOJIE3HLIX, BPeAHBIX, HH PABHOIYIIHbIX
nopog nTil (MHANBHAYYMOB), HO €CTb TOJILKO NOIIe3Hasl ¥ BpeAHasl lesiTeJbHOCTb — PyHK-
LA — MTHI, TPUHHMaeMasi fUHAMUYECKH, OFpaHUuYeHHas BpeMeHeM M MPOCTPaHCTBOM KOTO-
PVI0O MOMET cOBepliaTh ornpejeiennasi nopoaa ntuil (uuanBuayymos). Bee dynrxunm nrim
cnocofCTBYIOT coXpanenio DHOLeHO3L, yAepkKaHHw KoaedIwuerocs paBHOBECHS W HUBOT-
Horo o0mexcuTHsA. Taxkoe noHumMaHie GyHKUUN MTHYLETO HACEIEHHS BO3MOXHO JIHIUL NOCIIE
HCKAYeHHsT MeTadn3nyeckoro noHuMaHusi sisienuii B npupoje-61uoueHose.
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7. C TOYKN 3peHisi JIECOBOACTRA NTHYbe HAceleHue (B KOTOpPOe Mbl BEIIOUAEM BCeX
NTHL. HAXOASILIIE CBOK Iy BJecy), iMeeT 00.,1blIOe 3HayeHle riiaBHbiM 00pa3om B cliely-
JOLIEM : OHO PAacnpocTpaHsieT CMeHA MHOTOUHMCIIEHHBIX JIECHBLIX NMOPOJ, 0 yeM OblI0 HANHCAHO
B cTaThe 0 Ay0e 11 0 HEKOTOPBLIX KyCTapHUKAX, >XN3HbL KOTOPLIX 3aBUCHT OT 9TOH (yHk-
UMH NTHL, YHUYTOMXAET pacTUTeIbHbIX BpeaTes e, HMEHHO HACEKOMBIX, HO HE B COCTOSIHII
1 MIPE0/I0JIeTh MACCOBOE X PasMHOMeHHe, 3Ty KaTacTpody, rnoToMy YTO YHCJIEHHOCTb Ha-
CEeKOMBIX B DTOT NEPHOJ] HeyAepXIMOro — BYJKaHUYECKOr0 -— pPa3MHOMKEHUS Kak miua
He MOXKeT ObiTb BOCTPHHSTA NTHYLHM HACEIEHHEM, MOTOMY YTO NTHYbLS cnocobHOCTL pas-
MHOMeHusT ciiabee cnocoOHOCTH PA3MHOMKEHIIST HACEKOMbIX; NTHUbe HAcelleHHe cnocodeTByeT
nagesennio 1 obmeHy BelecTB BHYTPH 00uiexnTus, cnocobeTByeT MUHEPAIN3aLUN PaCTi-
Te/JbHBIX [ JYXHUBOTHbHIX BEIECTB; PLITbEM U TOBPEX/IEHHEM [UI0J0POAHOrO CIIOA OHO
MPUrOTOBIISIET NOYBY K NPHHSATHIO CEMSIH; YHHUTOMAET MeIKHX MIeKONUTAUHX, TJIaBHbIM
00pa3oM rpLI3yHOB, KOTOpPLIE SIBIASIIOTCS 4acTO OO0JbIWIMM NpensiTCTBHEM eCTeCTBEHHOro I
HCKYCCTBEHHOI0 BO3POKEHIS Jeca; NTHYbe HacejleHHe KOHTPOIMPyeT Hace/leHHe Tex
HACEKOMBLIX, KOTOpPLIE He NPOSBISIIOT HUKAKUX Konebanuii B pasaMHOMKeHU!, 3HAUNT YMeHb-
waeT yObITKH, KOTOPhle HAHOCHTCS MACCAMH HACEKOMbIX (Hanp. MHOTHMI BHAAMH TyCeHil) ;
VAIHHSIET MPOMEXYTKI MeXAY OTAeJbHBIMI FPajallisiMi BPeAHbIX HACEKOMBIX ; 0CODeHHOi
dyHKLeH NTHYLEro HaceleHHs! SIBISIETCS W3rHAHME M JIUKBHAALMS YyXHX 75 JeCHOro
o0meXUTHS 2JeMEeHTOB, ueM OHO crnocoOCcTByeT COXpaHeHHI JeCHOIl NMopojbl, ero Ko.ii-
YeCTBEHHOT'O 1 KAa4yeCTBEHHOr'O CI0MeHUs.

8. Bo mTOpocTenennbx xoasiiicTBeHHLIX ecax Obuin Obl HeoOXOANUMBI CleAyHOLLIE
MepOrNpHsATHS : TepejesiaTh OJAHOIETHHE U OAHOPOJHDLIE JIeCOHACAXJEHUA HA pasHOBeKie
1 pa3sHopoOjHble Jleca, KOTOpble 4acToO Hacelenbl oOmecTBamu ¢ OOraTeiM NTHYLHM Hace-
JeHHeM ¥ KOTOopbie 00jiee yCTOUNBLL KaKk MPOTHB BpeAuTe.eil, TaK il NMPOTHB MPHPOAHLIX
raTacTpod; B JeCHOI aKCNI0aTalMM OTKA3aThCsl OT KOpHeBoii BuipyOKi feca 11 nogodHbIX
MeTO/0B DKCIII0ATALIMIT, KOTOpPbLIE SIBJISI0TCS 00JbIIHM POKOBLIM NOCATaTeILCTBOM HA JleCHOe
o0mexTie; 3aMUTy JIeCOB OCHOBLIBATL HAa JeCOpPa3BeleHHH € TNOCTOSHHBLIM BHIMAaHIEM
HA BO3pPacT U MOPOAY JepeBben.

Iepen BLIOOPOM MOPOJ jepeBbEB I MOPOCIH, H BOODIE NOPOALI 11e10r0 Jeca 1 €ro
BO3pacTa, J10JIKHO COCTOSITLCS 01OLEHOJI0rHYecKoe Hce/iel0Banlie, KOTOpoe PelllT, B KaKoii
CMEIIaHHOM JeCOKYIbTYPe i B KAKHX COOCTBEHHDIX M UYXKIX 9/1eMEHTAX HYKIAeTCs MNTHUbE
HacesieHHe B CYMECTBYWUIINX OAHOPOAHBLIX J1eCOKY/IbTypaxX, KOTOPLIM yIFpPOKAawT BpejHble
HACEKOMbIE, MOYHO JIHM IyCTOTY NTHUBEr0 HAcCeIeHIs] yBeIUulBaTh HCKYyCCTBEHHOH OXpaHoii,
3uMHel KOpMeXKoii, pasBeJleHeM pacTeHH CIyKamMUX KOPMOM NTHUAMH, 11 yXOJA0M 3a
HUMI, IPUTOTOBJIEHHEM HCKYCCTBeHHLIX IHe3/ (aynea i T. 4.). Takum oGpasom, yBesiHueHHOe
NTHYLE HacejeHHe, KaK A0okasaau onbuiTel B 1ecax CCCP u Toibiig, npuBeno K yMeHbIIeHH o
HaCeleHNs] HACEKOMBIX B pasmepe noutu 709/; 4151 NOIHOMO NOHUMAHUSA QYHKIHH IITHULEr0
HaceleHHsl B JleCy Hy)XKHbl OCHOBaTelIbHbe I CHCTeMaTHueckie OHOLEHOI0rHUeCKHe HCcie=
[0BAHMS M 9KOJIOTHYECKOe HCCae0BaHs Onpeae/IeHHbIX NOPoA NTil (Ppynm), a HMeHHO B UX
ecTecTBeHHOIT cpee. BoT, rae nposiBisieTcs Baj)<HOCTb 1 3HAYEHIE JIECHBLIX 3aMO0Be/HHKOB.

B cilyyae Bpejaa, HaHeCeHHOro nrulamu B JecCy, HQOGXOIHIMD HcciaeaoBaTb NPpHYHHY
_VGI)ITKOB (Bf.‘e B3alMHbIe OTHOLIEHHS BPEAHBLIX liﬂCEE\'OMle), NOTOMY YTO 3TO OJHA, HO HE
€¢AHHCTBEHHAA [1eATeJIbHOCTL TNTHIL. l'lpn BOCITHTAHHII, 06!)3308?”{1[” JECHIHKOB HYXHO
06pﬁll.laTb MUX BHHMaHHE Ha Ba)XHOCTL MO3HAHWS, O3HAKOMJIEHHHA C [byHl\'IJ.lIﬂMH NTHYbEr O
HaceJIeHHUH ; OBHAKOMHUTHLCH C NTHYLUM HaceleHHeM Kak C 1|uTerpaanoﬁ yacTbl leJjioro,
KOTOpOe TpeacTaBisdeT co00w Bce JiecHOe KHBOTHOe 001eCcTBO 1 CMOTpPETH Ha 1eC 1 C TOUKI
3peHusA THNOJONHH KakK Ha Oﬁmecmo pﬂCTEHHﬁ 11 HBOTHbLIX, KAK Ha UeJjoe.
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