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Ö S S Z E F O G L A L Á S 

1. M i n d e n e r d ő l í p u s t egy s a j á t s á g o s m a d á r p o p u l á c i ó , ennek a t í p u s 
nak m a d á r t á r s u l á s a jel lemez. E m a d á r p o p u l á c i ó k v a n t i t a t í v és k v a l i t a t í v 
össze té te le az e r d ő t í p u s k ö z v e t l e n ki fe jezése , i l le tve ezen e r d ő t í p u s o n be lü l 
u r a l k o d ó é l e t k ö r ü l m é n y e k k i fe jezése . 

2. A z e r d ő ( t í pus ) m a d á r p o p u l á c i ó j a nem o s z t ó d i k el egyenletesen a 
t e r ü l e t e n és t é r b e n , hanem m i n d a m a d á r , m i n d az e g y é b á l l a t - és n ö v é n y 
p o p u l á c i ó k s z é t s z ó r t a n , fo l tokban, csopor tokban fordulnak e lő . E n n e k 
k ö v e t k e z t é b e n a h a s z n á l a t o s k i fe jezés , mely a p o p u l á c i ó k (fajok, egyedek) 
s ű r ű s é g é t 100 h e k t á r , acre stb. t e r ü l e t e n adja meg, á l t a l á n o s í t á s n a k tekint 
h e t ő , mely r e l a t í v é r t é k k e l b í r . A szerző v é l e m é n y e szerint kisebb és k i s 
t e r ü l e t e k t a n u l m á n y o z á s a lesz fontos tekin te t te l a csopor tokban v a l ó 
e lő fo rdu l á s r a egy e r d ő t í p u s m i n d e n n e m ű p o p u l á c i ó - s ű r ű s é g é n e k kifeje
zéséhez . 

3. A sz lovák i a i l o m b l e v e l ű e r d ő t í p u s o k m a d á r p o p u l á c i ó j á n a k s ű r ű s é g e 
0,5 és 30 m a d á r k ö z t v á l t a k o z i k h e k t á r o n k é n t . A szerző i n d í t v á n y o z z a m i n d 
a s ű r ű s é g e t , m i n d a d o m i n a n c i á t b i o m a s s z á b a n kifejezni ( s ú l y e g y s é g ) . 

4. E g y e r d ő t í p u s m a d á r p o p u l á c i ó j a t ö b b s z e m p o n t b ó l o s z t á l y o z h a t ó , 
ú g y m i n t t á p l á l é k , v e r t i k á l i s és h o r i z o n t á l i s o s z t ó d á s (stratigrafia), sziszte
m a t i k á i a f f in i tás stb. szerint. B iocöno lóg i a i s z e m p o n t b ó l a m a d á r p o p u l á c i ó 
funkc iók szer int i o s z t á l y o z á s a cé lhoz v e z e t ő , t e r m é s z e t e s és d inamikus . 
E z é r t az i l yen o s z t á l y o z á s n á l nem a madarat m i n t egyedet, fajt, t e h á t nem 
a madara t m a g á t , hanem a f u n k c i ó j á t — melyet az é l e t k ö z ö s s é g e n be lü l 
t ö l t be - - v e s s z ü k f igyelembe. í g y t ö r t é n i k a z u t á n , hogy egy és ugyanazon 
m a d á r (egyed, rassz, faj stb.) t ö b b f é l e f u n k c i ó b a n t é n y k e d h e t i k . 

A m a d á r p o p u l á c i ó min t egész, v a l a m i n t a m a d á r p o p u l á c i ó tagja inak 
funkc ió j a a k ö v e t k e z ő : k o n s t r u k t í v funkc ió (pl . a magvak t e r j e s z t é s e , 
a talaj k u l t i v á l á s a , m e g m u n k á l á s a , a n ö v é n y k á r t e v ő k p u s z t í t á s a stb.) é s 
d e s t r u k t í v funkc ió (pl . a magvak f o g y a s z t á s a , a beteg, nem v i t á l i s , 
nem e l lená l ló á l l a t i és n ö v é n y i egyedek — m i n t a k ö z ö s s é g tagjai — e l h a l á s á 
nak g y o r s í t á s a , l e h e t ő v é t é t e l e és m i n e r a l i z á c i ó j a , a t á r s u l á s — idegen á l l a t i 
és n ö v é n y i egyedek, csoportok k i s z o r í t á s a , a n ö v é n y i test m i n e r a l i z á c i ó j á n a k 
m e g g y o r s í t á s a , az ú. n . hasznos f o r m á k f o g y a s z t á s a stb.). E k é t f u n k c i ó 
csoport min t k é t a n t i t é z i s szerepel a t á r s u l á s o n be lü l , me lynek sz in t éz i s e a 
b iocönóz i s ( é l e tközösség ) f e n n t a r t á s á b a n n y i l v á n u l meg, i l l e tve a m a d á r 
p o p u l á c i ó rész leges h o z z á j á r u l á s á b a n az é l e t k ö z ö s s é g f e n n t a r t á s á h o z . 

5. E g y e r d ő t í p u s (Szukuchew k o n c e p c i ó j a szer int) , t ek in tve a m a d á r 
p o p u l á c i ó f u n k c i ó j á t , az e r d ő b e n k é t s z e m p o n t b ó l v i z s g á l h a t j u k : b iocöno ló 
gia i és e r d ő g a z d a s á g i , vagy ö k o n o m i k a i s z e m p o n t b ó l . H a helyes k é p e t aka runk 
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alkotni a madárpopulác ió szerepéről ökonomikai szemponthói , akkor a bio-
cönológiai szempont t anu lmányozása , kivizsgálása kel l , hogy alapul szolgáljon. 

6. A z erdő életközösségében nincsen hasznos, káros vagy éppen közömbös 
madá r , hanem van hasznos és káros tevékenység, melyet — térben és időben 
ha tá ro lva — egy és ugyanazon m a d á r gyakorolhat. A z összes funkció hozzá
já ru l az erdő (ennek életközösségének) fenntar tásához , valamint dinamikus, 
vá l takozó quasi egyensúlyi állapot fennta r tásához . A madárpopulác ió ilyen 
meg lá tásá t csak a metafizikai élettelen koncepció teljes elvonása teszi lehetővé. 

7. Erdőgazdasági szempontból az erdő madárpopulác ió ja (melybe az 
összes, az erdőben táplá lkozó m a d á r sorolandó) nagy fontossággal bír. Ilyen 
főbb szempontok : terjeszti a magvakat ; a tá rsu lás sok t ag jának léte, 
terjedése éppen a madárpopulác ió tó l függ, amint ezt a tölgy és sok cserje 
esetében kimutatom a jelen m u n k á m b a n ; pusz t í t ja a növények kár tevő i t , 
ellenben nem képes egy m á r k i tör t ká r tevő- tú l szaporodás t (pl. rovarjárás) 
l ikvidálni , amennyiben a tú l szaporodo t t ká r t evő mint táplá lék a m a d á r 
populáció kapac i t á sán felül, míg a madárpopu lác ió szaporodási potenciája 
a ká r t evőén alul marad ; a madárpopulác ió a növényi és állati testek (anya
gok) fontos konvektora hozzájárul ezek mineral izációjához ; a talaj felületét 
a lehullott lombré teg megbon tásáva l előkészíti a magvak befo
gadásá ra ; a madárpopu lác ió pusz t í t ja a kisemlősöket , főleg a rágcsálókat , 
melyek az erdő megúju lásának gyakori akadá lyá t képezhet ik ; a m a d á r 
populáció á l landóan fékentar t ja a nem fluktuáló és nem tömegesen fellépő 
ká r t evők ( ízel t lábúak) populációjá t , és ezzel csökkent i a k o m p l e x - k á r t e v é s t ; 
a madárpopuláe ió meghosszabbí t ja az egyes rovar járások közt i időszakot 
azzal,hogy fékezi a populáció felépülését, mint ezt a gyapjaspille esetében lehet 
tapasztalni. Végül a madárpopu lác ió különös szerepe a tá rsu lás (ese tünkben 
az erdőt ípus) fenn ta r tása minőségi és mennyiségi összetétel szempont jából -
idegen elemek kiszorí tása, legyen az állati vagy növényi komponens. 

8. A másodlagos , gazdasági lag kezelt erdők az ökonomikai m a d á r t a n 
szempont jából a következő rendszabá lyoka t k í v á n n á k meg : 

á t t é rn i az elegyes erdőt ípusokhoz az eddigi gyakori monoku l tú r ák 
helyett, mely u tóbb iak nem te l í te t t társulások, madárpopulác ió juk alacsony 
és ellenállóképességük mind a ká r t evőkke l , mind az elemi csapásokkal szemben 
elégtelen ; az e rdőhaszná la tban elhagyni a t a r v á g á s t és hasonló módszereket , 
melyek drasztikus és mély beava tkozás t jelentenek az életközösségbe ; 

az e rdővédelmet az erdőnevelésre épí teni az eml í te t t elegyes á l lományok 
tekintet bevé te léve l ; 

az á l lomány összetétele, keverése . Ennek mód jának és fokának kiválasz
t á sá t alapos biocönológiai k u t a t á s előzze meg, melyben a madárpopulác ió 
fontos ú t m u t a t á s t nyú j tha t az á l lomány összetételére, keverésére, az elemek 
társulásbel i hova ta r tozandósága t ek in te t ében ; 

a m á r létező és ká r t evők ál tal fenyegetett m o n o k u l t ú r á k b a n , elegyetlen 
á l l ományú e rdő t ípusokban a madárpopu lác ió mesterséges ú ton g y a r a p í t h a t ó , 
mégpedig védelem, téli e tetés , odvak és fészkelési lehetőségek, táplá lék
növények termelése, mesterséges fészekodvak kihelyezése ú t ján . A z ilyen 
te lep í tések populáció gyarapí tásokró l t a n ú s k o d n a k a Szovje tunióban és 
Lengye lországban eszközölt rendszabályok és kísérletek eredményei a lapján, 
melyek sok esetben a fellépett rovar já rás t egészen 70%-kal t u d t á k lecsökken
teni ; 

hogy a madárpopuláe ió funkcióját az erdő életközösségében megér t 
hessük, helyesen értékel jük, további alapos és széleskörű ökológiai és biocöno-
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lógiai k u t a t á s o k r a , az egyes í a jok ö k o l ó g i á j á n a k m e g v i l á g í t á s á r a , va lamin t a 
m a d á r p o p u l á c i ó k k u t a t á s á r a k e l l t ö r e k e d n ü n k a t e r m é s z e t e s t á r s u l á s u k b a n 
és é l e t k ö z ö s s é g ü k b e n . • Itt nyer f o n t o s s á g o t a r e z e r v á c i ó k l é t e s í t é se és az 
ezekben folyó k u t a t á s ! — E g y esetleges m a d á r k á r t e v é s e s e t é b e n a k á r t e v é s 
o k á t k e l l f e l d e r í t e n ü n k , a m a d á r ( p o p u l á c i ó ) e g y é b v o n a t k o z á s a i u t á n k e l l 
ku t a tnunk annak s z e m m e l t a r t á s á v a l , hogy ez a m a d á r , avagy az é r i n t e t t 
p o p u l á c i ó egyik és nem egyetlen t e v é k e n y s é g e . A z e r d é s z n ö v e n d é k e k o k t a t á s á 
ná l s ú l y t ke l l helyezni a madarak f u n k c i ó j á n a k m e g é r t é s é r e , va l amin t ar ra , 
hogy az e r d ő t min t é l e t k ö z ö s s é g e t , min t az á l l a t o k és n ö v é n y e k t á r s u l á s á t — 
m é g t ipo lóg ia i v o n a t k o z á s o k b a n is — igyekezzék m e g l á t n i mindenk i , a k i 
az e r d ő é l e t ébe v a l a m i k o r is beavatkozik . 

A COXTRIBUTIOX TO T H E FUNCTION OF F O R E S T BIRD-POPULATION 
F R O M T H E POIXT-OF-VIEW OF RIOCOEXOLOGY A X D F O R E S T 

M A X A G E M E X T S 

Frantisek J. Turcek 

In respect to the p roduc t ion bio logy to the forest -bird-populat ion 
( communi ty la to sensu) belong a l l the birds w h i c h are feeding in the fores t ; 
thus f. e. treesparrows, w h i c h come i n dur ing an insect outbreak ; whi le 
the hoded crow, w h i c h nests i n forests, bu t is feeding chiefly i n the fields 
or outside the forest c o m m u n i t y , is of mino r impor tance to the forest as 
sparrow ment ioned. 

The funct ion of a forest b i rd -popu la t ion is quite different if judged from 
various points-of-view. T o a foresterf. i . the birds are an aid i n his insect cont ro l 
(considered among the foresters either as an impor tan t or as a negiigable 
factor of the resistance of the environment) , some are — as f. i . the seed-eating 
and rapacious birds — assumed as „ i n j u r i o u s " . O n the other hand, the funct
ion of birds i n forests is not on ly insect cont ro l , there are no „ i n j u r i o u s " 
birds : there is a b i r d c o m m u n i t y i n a forest w i t h a funct ion as a whole and, 
further, the members of the c o m m u n i t y w i t h functions w h i c h m a y change 
from one day to another, from one season to another. Therefore we connot 
speak of them as , ,benef ic ia l" or „ i n j u r i o u s " or even „ i n d i f f e r e n t " birds or 
groups i f we see the b i rd c o m m u n i t y as a whole and i f we see the b i rds i n 
their na tura l envi ronment and, f ina l ly , if we consider the funct ion of any b i r d , 
any popula t ion , c o m m u n i t y — and not separately the b i rd , regardless of i ts 
relations and correlations. 

I made studies from the year 1940 i n b i r d ecology, bioecology w i t h 
special reference to the forest communi t ies , chiefly i n the broad-leaved and 
mixed forests i n Sou th - and M i d d l e - S l o v a k i a . 

The methods used dur ing the s tudy were : popu la t ion censuses (str ip-
census, plot-census w i t h own method „ b i r d s per hectare per hour" , nest 
count ing) , s tudy of the food habi ts of birds : s tomach, crop and pel let 
analyses, direct Observation, stored food, d i s t r ibu t ion of seeds, plus aceidental 
observations dur ing the s tudy of insects, smal l mammals and game. 

The forest b i rd -popu la t ion (communi ty ) is correlated w i t h the forest, 
thus the forest-type of vegeta t ion : trees, lower Stratum of shrubs and the 
undergrowth. In this corre la t ion the chief role p lays ra ther the type of forest 
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such as deciduous, mixed, evergreen, i'urther oak-hornbeam, oak-betch, 
beech-fir, oak-pine, beech-lir-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 KarpinskVs (21) conception which corresponds 
with Kerideigh'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. 

The bird community of a particular forest-type is so far correlated with 
this type 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 . V i r e o-S e i u r u s 
broad-leaved forest, D e n d r o i c a-R e g u 1 u s neddle-leaved forest bioei-
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-
ristie plant or the characteristic (praeferent and specific forms according to 
Friederichs, 10) birds or — naturaly —other animals. If we would name f. i . 
mir oak-hornbeam community from the characteristic birds, we would call 
it aequally " 0 r i o 1 u s-P a r u s ( c a e r u l e u s) 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 'ores t type is dependent on this type through food, nesting 
sites, song sites (ecological niches). According to these niches, the groupings 
of both animál 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 Elton (5) and it means in our ease 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 i n size and found the following bird populations : 
oak-hornbeam, summer, insect outbreak: 27—30 bi rds ; 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 bordér of oak-hornbeam community the bird popu
lation was 37 birds per ki lométer of edge. 

The composition of oak-hornbeam bird community is approximately 
always the same and the both „charac te r i s t i c" and "dominant" species are : 
j ay , golden oriol. hawfinch, chaffinch, yellow 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 b i rd popu la t ion i n forests increases or decreases w i th 
the popula t ion densi ty but not in a direct propor t ion to i t . Therefore it might 
be n ore exaet and from the v iewpoin t of produet ion biology and bio-
coenology, too the only acceptable manner to express to dominance i n 
terms of biomass (weight i n grams, ki lograms) per unit area, and to express 
the b i rd popula t ion i n terms of biomass instead of terms i n numbers. 

W e are Coming to the funct ion of b i rd popula t ion (communi ty) i n the 
forests. The popu la t ion may be according to var ious points-of-view 
d i v i d e d in to different groups such as : according to the taxonomic affinity, 
according to var ious strata of forest c o m m u n i t y (crown-, shrub-, t rank-, 
undergrowth- , earth-stratum), according to horisontal s t ra t i f icat ion : forest 
edge-, in ter ior-bi rds , according to the food consummed : insectivorous, 
herbivorous birds a. s. o. W i t h reference to the bioecology and forest manage-
ment, too, the only admi t tab le grouping of b i rd popula t ion (and other a n i m á l 
populat ions, then the whole a n i m á l popula t ion too) of forests is the grouping 
to funct ion (cf. Kurpinski's " func t iona l groups'*, op. cit .) in the p lan t -an ima l 
c o m m u n i t y . It seems to nie that such a grouping as constructed by Karpinski, 
(21), his zootonic (and florotonic) lists, respectively would be hard ly the best 
Solution, because the same b i r d (species) could have var ious functions i n t ime 
and space, thus it occurs on var ious zootonic l ists. in var ious " fuhct iona l 
groups" . W e cannot, however, d iv ide the birds of a c o m m u n i t y into var ious 
f ü r c t i o n a l groups (s tat ical ly) , but we can reeognize various functions of b i rd 
popu la t ion ( communi ty ) and the birds belong to the one or another, or to 
more or a l l the functions d y n a m i c a l l y . 

The b i rd popula t ion (communi ty ) of the forest i n regard to its function 
can be d iv ided as follows : 

Bird community of forest biocoenosis 

I. II-
Constructive function Desti uctive function 
a) distribution of seeds 
b) preparation and cultivation of 

b) making possible and haste the 
Liquidation (reouction) of sick, 
not resistant and not viatle plant 
and animál inoividuals or groups 

a) feeding on seeds 

the soil 
c) control of the damagers of the 

plants 
d) control of the damagers of c) to push out the plants and ani

mals foreign to the community animals 
c) regulation of the crops o.~ seeds 
a. s. o. 

d) to haste the mineralisation of 
plants or their parts 

c) feeding on so called ! ene.'icial 
animals 

a. s. o. 

Maintenance of forest community 
(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 an imá l 
life than birds, too. 

The trend of al l — both constructive and destructive — functions of 
birds is the maintenance 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 part i
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 Atee 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 
i n Mc. A/ee's (29) excellent paper, where he collected the literature upon the 
matter from the whole Nor th 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 
Il/a) taken by birds sometimes simultaneously. The foresters in the H i g h 
Tatra mountains, f. i . , do control every fali 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 al l , 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 vicini ty of Banská 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 eoncentration of nutrackers, they feed on hazelnuts. In early A p r i l 
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 of stored, burried seeds (nuts) was not found by the birds. 

8. ábra. Makkok, melyekből a szajkók a Balaninus-lárvákat kiették 
Photo: F. J. Tur:ek 
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 Mc. Atee (29), Grinneü (13, 14) and other, while on the similar 
habits of the palaearctic jay, G a r r u l u s there are some data in works 
of Keve (24), Feucht (6), Formozov (6 —a), Koehler (25), Itarpinski (21), 
Schwer dtfeger (40), Morozow (31), Mueller-Schneider (32), Turcek (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 (Turcek, 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, 24), while a good 
crops attrackt and concentrate the jays in autumn ; until the acorns are 
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not mature they are e a t e n after a previous peel ing and are not stored ( u n t i l 
late S e p t e m b e r i n S lovak ia ) ; t h e n the jays are feeding on larvae of insects 
i n h a b i t i n g the acorns (Ba lan inus and Carpocapsa larvae); f r o m late Sep
tember on the acorns are e a t e n ei ther on the there where found or carr ied 
off i n two ways : s inglv in the b i l l or co l l ec t ive ly in the crops of jays . T h i s 
is the t ime of s tor ing acorns under the debris, moss, stones, fallen leaves. 
T h e jays do regurgitate the acorns f r o m the i r crops either s inglv or i n groups 
of 2—4 (judged f r o m the groups of seedlings of oak found) and w i t h the 
b i l l do put t h e m under moss a. s. o. (direct O b s e r v a t i o n ) . A c c i d e n t a l l y s o m e 
acorns fall d o w n f r o m the b i l l of jays a n d (direct Observation) the acorns 

9. ábra. Fenyves belseje, melyet a szajkók tölggyel aláültettek 
Photo: F. J. Tűnek 
Pine-forest, having been underplanted by jays with oak 

are regurgi ta ted by jays also i n surprise and affects (a j a y regurgitated 
9 acorns after a mishand led shot) and some of these acorns do germinate , 
too. Besides the more or less sporadic, dispersed p l an t ing of oak (all our 
k inds) i n the forests there are k n o w n whole areas p lan ted , undersown by 
jays . Feucht (6) ealls them " H ä h e r s a a t " and Morozow (31) do men t ion such 
p l an t ing f rom the forest-steppe region of U S S B . D u r i n g a s tudy of the pine 
bark-beetle outbreak in the pine forests of western S l o v a k i a I found ex ten
sive areas of pine w i t h a lower levé l (etage) of oak. I searched upon the 
or ig in of these oak-plant ings and found that there are wide areas p lanted 
b y j a y on ly . The pine í t a n d s i n the area ment ioned are seeond-growth, 
o r ig ina l ly there were mixed oak-pine and oak-hornbeam and oak types 
of forest. The forests there are on sandy sites, at an e levat ion of about 200 m , 
in the semi-ar id zone. A b o u t 100 years ago the oak begun here to disappear 
due to the extensive graz ing and browse of sheep herds. The oak was ar t i -
f i c ia l ly oppressed, too, by man and was successively replaced by pine. There 
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survided some sedd-bearer oaks, now over 100 years 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 eanopy, levél of the oak bevond the 
pine. The oak plantations are up to 25 years of age. In total 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 40% 
727 ha., to 60% 472 ha., to 80% 77 ha and to 100% (füll 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 monospecific. 
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 " i n statu nascendi" wil l 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-hi l l planting" of oak, noted by Grinell (13). The acorns are heavy 
seeds and cannot move (except the gravitation-power downhill). Acorus 
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 disseminata 
the yew Turcek 44, Kapus:cinski 19), the mountain-ash (Kapuszcinski, 18), 
thorns and berries. 

The magpie does distribute various seeds eaten with berries or acciden-
tallv. 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 fali and winter, also seeds 
of maples. 

A n important seed-distributor is the nuthatch with its storing habits. 
Seeds of oak, beeeh, hazelnut, yew, maples, basswood, hornbeam, Bhamus. 
Prunus spinosa, P . domestica, P . serotina, then common fir, Douglas fir, 
Pinns 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 forgottén, not found, others fali down and germinate. The tits, especially 
the P a r u s m a i o r , P. a t e r , P . p a l u s t r i s are seasonallv 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 teli, were these hard seeds digested by them. 

Blackcap ate the fruits of Sambucus nigra in ate summer, and yew. The 
dissemination of various seeds by thrushes is well known over the holarctic 
region. Our thrushes, namely T u r d u s p i l a r i s , T. v i s c i v o r u s, 
T. e r i c e t o r u m, T. t o r q u a t u s and T. m e r u 1 a 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, clogwood, Sambucus. Regardless of the rapid 
digestion of food, the thrushes disseminate some seeds — in their drop-
pings — over wide areas. A n 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 T u r d u s p i l a r i s , T. v i s c i v o r u s 
and T. m e r u l a . 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 
yellow-throated mouse (Apodemus flavicollis) and gnawed out the kernels 
of blackthorn. The blackthorn had no place in the inferior 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 levél (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 i n 
the fali 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), La r ix , Tsuga, Cédrus, Chamaecyparis, Sequoya, acorns, 
beech-nuts, hazel-nuts, seeds of hornbeam, walnuts, the hard nuts of Carya, 
seeds of maple a. s. o. Cones and seeds are carried in the b i l l long distances, 
they often fall down, are lost or leaved uneaten on the work tree or else-
where. 

Birds 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. 

Birds 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. i . 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 
i n plant-growth, in the quantitative and quantitative composition of various 
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associations together with all animál life linked with them. Simílary the 
fluctuation of bird populations — so far these are seed-distributors — causes 
some irregularities in plant life : the fluetuations of bird populations can 
coincide, overlap or cross with the fluetuations of seedbearing, the seed-
years. 

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 i n the 
forestry a rboré tum in Banská Stiavnica ( = Selmecbánya) (and carrying 
hazel-nuts and hornbeam seed (in knots) by pied woodpecker over 200 meters. 

Formozow et 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 animál 
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 wi l l be mentioned. 

The thrushes, jays, nutrackers do rake in the fallen leaves, debris with 
their bilis especially late summer, fali and winter. The galhnaceous birds 
of the forest do rake besides the leaves, debris i n the soil (mineral soil) too, 
seeking for food and making their dust-bath. A l i 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. 
A n 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 
i n the forest community by birds is a further contribution of bird populat
ions toward the maintenance of the biocenosis. This control activity of 
birds is in generál 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 fluetuations. 

Quantitative data on the relation birds-insects are procured by works 
of Franz (7, 8, 9), George-Mitchell (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 70% of an insect population 
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in e rup t ion (larvae), i í a r t i f i c i a l ly bred ( t i tmice and star l ings i n nest-boxes), 
but a na tura l popu la t ion ol birds is able t ó consume 1—5%, sometimes more , 
of the insect popu la t ion in outbreak. N o t on ly the so cal led insect ivorous 
birds do con t ro l the insects. The gran ivorous , f ruct ivorous birds — i n the i r 
seasonal change of food cont r ibu te to the insect con t ro l , as is k n o w n 
on the hawf inch , chaff inch, crossbi l l and others. 

A l l the types of damag ing insects do have more or less specific b i r d -
enemies, predators. S i m i l a r y the different deve lopmenta l stages of insects do 
have different, more or less specific b i rd enemies, as we l l as the insects l i v i n g 
on the edge or i n the in te r ior of the forest. Thus , there is a d i s t r i bu t ion 
(strat ifact ion) of insects accord ing to ve r t i ca l and hor izon ta l s t rata i n the 
forest : in the soi l , i n the l i t te r , on the t runk , lodge, inside the hark or wood , 
on the twings , leaves (leaf), i n the buds, on the bark, then on the forest 
edge and in te r ior . A s imi l a r s t r a t ig raphy show the bi rds accord ing to the i r 
food habi ts and specia l isa t ion of food, food-requirements . 

F r o m the soi l and leaf -muld are taken la rvae and pupae of va r ious 
insects by thrushes, pheasants, hazelgrouse, hoopoe, j ay , woodcock ; on the 
soil feeds the shr ike, gal l inaceous birds , bunt ings , sometimes the thrushes 
and woopeckers, some birds of prey ; on the t runks are feeding the nu tha t -
ches, creepers, f rom the wood and bark are t aken the xy lophangous forms 
of insects by woodpeckers ; on the twings and buds, f rom the gal ls are 
t aken aphids, larvae of L e p i d o p t e r a , D i p t e r a an Coleoptera , as w e l l as va r ious 
imaga by t i ts , finches, erossbills, warblers , woodpeckers , k ingle ts a. s. o. ; 
on the leaves, general ly i n the c rown are feeding t i ts , finches, starl ings, 
oriole, warblers a. s. o. ; i n the space between and above the crowns of trees 
are feeding f lycathers , nightjars , shrikes, s w a l l o w s ; on the forest edge 
con t ro l s the insects the shr ike , magpie , some warblers , t reesparrow and others. 

It w o u l d be a too wide mate r ia l to discuss here a l l the b i rd a c t i v i t y in 
this funct ion. O n l y some i tems should be ment ioned here, for an I l lus t ra t ion 
of the con t ro l a c t i v i t y of b i rds . 

The thruses do eat e la ter id larvae , cocoons of some lepidoptera , the 
hoopoe do eat cocoons and pupae of sawfly, of U r o p u s and of some beetles. 
The nu tha tch and creeper eat spiders, aphids and sucking homoptera . 
The woodpeckers , especial ly the b lack, green, the lesser spotted-, the whi te -
backed, the three-toe-woodpeckers do cont ro l bark-beetles, wood-bor ing 
lepidoptera larvae (Cossus, Zeuzera) , l a rvae of wood-bor ing beetles (Ceram-
b y x ) , wood-ants a. s. o. The nu tha tch , t i ts and woodpeckers do eat larvae 
of ga l l -p roduc ing insects (Cynips ) , the crossbils eat the ga l l -p roduc ing and 
other aphids (Chermes), the k ingle ts eat aphids on twings , buds, needles, 
smal l larvae in buds, the oriole, hawf inch , chaff inch, s tar l ing , sparrows, 
j ay , warblers eat lep idopteran larvae ( L y m a n t r i a , Cacoecia , Pano l i s , D e n -
dro l imus , T o r t r i x , H y b e r n i a ) , whi le the shr ike (red backed and lesser grey 
shrike) has an impor t an t role — together w i t h magpie and a few other edge-
birds — to cont ro l the insects on the edge, w h i c h move i n or move out of the 
forest, thus these birds cont ro l the communi ty - fo re ign insect forms and these, 
wh ich do have a part of thei r own l i fe-cycle e i ther i n the forest or i n the 
fields (Melo lon tha , Rhizo t rogus , A n i s o p l i a , some Ieaf-and grasshoppers 
a. s. o.). T h e j a y eat i n large quant i t ies la rvae of B a l a n i n u s and Carpo-
capsa (Laspeyresia) i nhab i t i ng oak-acorns. 

Some birds of prey, owls and crows, shrikes a. s. o. do con t ro l the sma l l 
mammals , especially rodents such as wood-mice , red-backed voles, c o m m o n 
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voles, ye l low-throated mice and squirrels, thus herbivorous animals , be lcn -
g ing to such group of an imals as ihe herbivorous insects bc long in the forest 
c o m m u n i t y . 

I /d . Con t ro l of the damagers of an ima l s . 
T o this funct ion belongs the a c t i v i t y of birds in Control l ing the para -

sites, episites and predators of other a n i m á l life, such as parasi t ic flies 
and the i r la rvae (f lycatcher, t a c h i n i d larvae eaten b y w i l d pigeons on the 
soil) eat ing of wesps, of rapacious beetles, of l ice and t ieks, of ants, ea t ing 
of parasi t ic hymenopters , some mouse-Iike rodents and shrews. the so cal led 
cann iba l i sm between owls and birds-of-prey, cont ro l of that animals wh ich 
are vectors of epizootics and f ina l ly feeding on earr ion. 

I/e. Regu l a t i on of crops of seeds. 
D u r i n g the win te r of 1949/50 I observed an intensive feeding of squirels 

and crossbil ls on the f lower-buds of some firs (Abies a lba , A . n u m i d i c a 
A . grandis) . U n d e r these trees l ay thousands of l i t t l e twings th rowed down 
b y crossbills and squirrels and the buds were eaten out. In spite of these 
loss the trees i n such manner damaged have had a r ich crops of cones. S i m i -
l a ry some buds of both coniferous and deciduous trees are eaten by b u l l 
f inch, crossbi l l , hawf inch , chaff inch, greenfinch and others i n late win te r 
or ear ly spr ing I observed eat ing of f lower-buds of the b l a c k t h o r n i n 
late M a r c h by bu l l f inch — and some smal l fruits or flowers or buds of some 
frui t -bearing trees (apple, p lum) are eaten, too, b y sparrows, finches a. s. o. 
It might be assumed tha t the birds removed the surplus of crops (potent ia l 
crops), the surplus w h i c h might be of an unfavorable influence and effects 
upon the future q u a l i t y of crops as we l l as upon the v i a b i l i t y and resistance 
of the tree i n ment ion . 

l/f. Main tenace of undergrowth and forest edge. 

The bio-ecological signifieance of the undergrowth (shrub-stratum) 
and forest edge shrubs, rows is wide i n the forest c o m m u n i t y . It is a cover 
of soil and of lower p lant -canopy, a regulator of the h u m i d i t y , a source 
of food for inver tebra ta and ver tebra ta , cover and nesting-sites; the shrub-
s t ra tum and forest edge shrub-row do re tard some pests, a t t ack ing the trees 
(it i s f . i . k n o w n that the losses due to g y p s y - m o t h larvae are less i n Stands 
w i t h dense undergrowth) and the forest edges re ta in m u c h of insect - inf lux, 
re ta in the power of w i n d f rom outside a. s. o. Thus , these signifieant c o m -
ponents of the c o m m u n i t y - undergrowth and forest edge, are ma in t a ined 
by birds a lmost alone : b i rds d i s t r ibu te the seeds of shrubs and low trees 
belonging to this type of g rowth and do con t ro l the enemies of these plants . 

I l / a . Feed ing of birds on seeds. 
The feeding of birds on seeds - - in this case on forest tree and shrub-

seeds is ei ther not noted b y natural is ts and foresters or overes t imated 
and considered as an injur ious a c t i v i t y of birds i n the forest c o m m u n i t y . 
In fact the consumt ion of seeds by birds is enormous, but this is l i n k 
ed w i t h the d isseminat ion of seeds by birds (cf. the so cal led o r n i t h o c h o r y l 
seeds) and - according to Formozow et coauct . 's (6 —a) statement — seeds 
make possible to birds to surv ive i n hard win te r months and seeds are the 
reward and repay of the c o m m u n i t y to the b i r d popu la t ion for i ts other 
a c t i v i t y favorable to the seed-bearers round the year . Often the seed ea t ing 
of birds is l i n k e d w i t h the funct ion II /c , as w i l l be showed later on. 
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Before g i v i n g some quan t i t a t i ve da ta on seed-eating of birds , some 
q u a l i t a t i v e da ta should be shown here according to m y o w n observat ions 
i n S l o v a k i a . 
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 
.1. cinerea) 

hickories (Carya alba, C. ovális) 
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 pseüdo-

acacia 

Hoptree — Ptelea trifoliata 

Strawberrybush — Evonymus 
europ. 

Buckthorn — Rhamnus cat-
hartica 

Silverberry — Elaeagnus edulis 
Cydonia japonica 
Dogwood : Cornus inas and (',. 

sanguinea 
Spirea, Deutzia 
Syringa vulgaris 
Snowberry — Symphoricarpus 

sp. 

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, 
hatch, greenfinch, pheasant 

siskin, greenfinch, bullfinch, 
coal-tit 

magpie, nuthatch, pheasant 

chaffinch, tits, nut-

great-tit, marsh-tit, 

nuthatch, blackbird, robin, warblers, tits 
blackbird, songthrush 
tits (seeds from aples gnawed out by mice) 

hawfinch, bullfinch, robin, hazelgrouse, blackbird 
bullfinch 
bullfinch 

blackbird, bullfinch 
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Privet — Ligustrum vulgare 
Eider — Sambucus sp. 

Fir : 
Abies alba 
Abies numidica 
Pseudotsuga douglasii 
Pseudotsuga taxifolia 
S])ruce : 
Picea excelsa 

Picea orientális 
Picea mariana 
Larch : 
Larix decidua, L . leptolepis 

Cédrus libani 
Pine : 
Pinns silvestris 

Pinns peuce 
Pinns pugens 
Pinns cembra 

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

Yew (Taxus baccata) 

Chamaecyparis pisifera 
Thuya gigantea 
Sequoia gigantea 

blackbird, robin, waxwing, bullfinch, pheasant 
blackbird, songthrush, mistlethrush, robin, blackcap, 

redstart, serin, chiffchaff, pheasant 

nuthatch, crossbill (immature cones) 
crossbill 
nuthatch, greenfinch, coal-tit, crossbill 
crossbill, great spotted woodpecker 

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

great spotted woodpecker, crossbill 
great spotted woodpecker (immature cones) 

crossbill (immature cones), great spotted woodpecker, 
greenfinch, tits 

great spotted woodpecker 

great spotted woodpecker, greenfinch, great-tit, 
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 
siskin, bullfinch, greenfinch, hawfinch 
hawfinch, bullfinch 
great spotted woodpecker 

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), Turcek (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, fali, resp. of 1948, In the forestry a rboré tum near 
Banská Stiavnica there are plots with various — about 300 kinds — native 
and exotic trees. On a plot is Picea orientális . 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 w h o l e crops of a single a s h (Fraxinus excelsior). 
There were 5—8 birds and they fed day by day on the ash-seeds so that from 
October to late December about 5—6 kg. o f seeds was destroyed. Similary 
t h e whole crops of seeds of American ash i n the arboretun, from 43 trees on 
a plot destroyed during the winter of 1948 — by b u l l f i n c h e s . 

A single elm-tree (Ulmus montana) was under my O b s e r v a t i o n in the 
sping of 1950. The tree grows on the bordér of gardens where these jóin the 
fields. The tree is about 100 — 120 years of age. The seed-crops was very good 
i n 1950, From 18th May some greenfinches visited the tree and ate t h e 
immature seeds. The whole population of greenfinches of the vicini ty, about 
10 — 12 birds, fed on the seeds systematically. The wings of seeds eaten f e l i 
down and the soil was covered with these wings. In last days of May the seeds 
became mature and feli down. On a plot one méte r 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 41 % from the 
whole crops. The greenfinches not only ate the seeds 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. 

I l /b . Liquidat ion of sick, non resistant and not viable plants and 
animals. 

Just as the printing bark-beetle attacks spruce, the viabil i ty 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, clestroyer of these trees, which lost its 
füll 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. Bu t such trees as mentioned, are 
often visited be woodpeckers also. It is evident that these woodpeckers are 
vectors of spores of the fungi (Turcek, 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 Monil ia 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" KarpinskVs, 
21). Here belongs f. i . the eating of pine needles on elected trees by caper-
callie noted by Lindroth & Lindgren (Matson hakomisen metsänkoidol l isesta 
merkitykksesta. Suomen Bi is ta , 5, Hels inki , 1950), who studied the food 
habits of capercallie in winter and state (p. 81) : " . . . I t has rarely been 
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found that the eapercallie would attack well förmed pines. Also as to their 
technical quality the trees from which the eapercallie gets its food have mostly 
been poor with crooked or twisted trunks or eise 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. V I . 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. Onthe earth under a shrub I saw something moving : 
there a juvenile magpie was attacked by and old jay. I shot both of them. 

10. ábra. Nagyfakopúncs által „gyűrűzött" fenyő. A fenyőfa lomberdőben állott 
Photo: F. J. Turcek 
Fir-tree, "ringed" by Great Spotted-Woodpeckcr 

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 aduit roller. In a half day 
the aduit bird twice brought in its bi l l l izard (Lacerta agilis) with apparently 
previously broken tai l . 
II/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 a rboré tum aims 
to repress the eommunity-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 
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1 ores ts . G e n e r a l l y it is s u p p o s é d that the woodpecker dr i l l s the trees i n 
order to o b t a i n sap (the s apsmke r s of the nearctic region). A l t authors agree 
that sh i e l ly the " m i x e d - i n " trees are r inged ("eingesprengt" of G e r m a n 
authors) , It is t rue : i n oak-hornbeam type of forest I found dr i l l ed pines, 
i n pine forests hornbeams (but also in oak type) , i n m i x e d broas leaved 
forests basswoods, i n beech-fir type I found dr i l led yews a. s. o. The dr i l led 
trees are open to an a t tack of fungi and xylofaguous insects. W h a t i t is, if 
not a repression of communi ty - fo re ign p lan ts? It is a s imi la r , even iden t ica l 
a c t i v i t y , as the an t le r -pol i sh ing of deer and roebuck made on " m i x e d - i n " , 
or even the overbrowsing of "mixed - in" p lant species (a r t i f ic ia l ly mixed) 
b y deers and roes. A l s o the hare and rabbi t a t tack, browse and gnaw chief
l y the a r t i f i c i a l l y p lan ted seedlings. 

In re la t ion to an imals i t appears that even the communi ty - fo re ign spe
cies often become too abundan t and are able to b u i l d up enormous popu la 
t ions . T h a t might be exp la ined , perhaps, by the lack of enemies, the specific 
ones, b y the low resistance of the env i ronment . B u t also the opposite case 
is k n o w n . The s tock ing of k ing-pheasant i n some forests, the in t roduc ing 
a n d s tocking of A l e c t o r i s g r a e e a i n the H i g h - T a t r a a. s. o. was 
unsuccessful besides that the e l imat ic and apparen t ly — envi ronmenta l 
cond i t ions were favorable . These bi rds were communi ty - fo re ign and were 
repressed, pushed out and disappeared. 
I l / d . Acce le ra t ion of the minera l i sa t ion processes of p lants . 

The microorganisms accelerate and make possible the minera l i sa t ion 
of the l i t te r , debris, fal len, leaves i n the forest, thus cont r ibu te to the ro ta t ion 
of mater ia ls i n the c o m m u n i t y . In a s imi l a r w a y b i rds con t r ibu te to the mine
ra l i sa t ion of p lants or par ts of t hem. A l i birds w h i c h b u i l d a nest, do use to 
that b u i l d i n g fresh or dead plant-par ts , some animal-borne mater ia ls also. 
T h e mass of the nest ma te r i a l i n a forest is r e la t ive ly large : i f we assume 
a p o p u l a t i o n of 20 bi rds per hectare of forest, the nest-mass could be esti-
m a t e d f rom 1,5 to 4 k g . per hectare. M a k i n g nest holes in dead or de-
cay ing t r u n k , d e s t r o y i r g of dead t r u n k s or s tumps and branches (the 
woodpeckers do w o r k , d i g and sp l i t m a i n l y the lower par ts of the s tand
ing dead trees, w h i c h causes a fa l l -down of the tree) a l l a ims to a mine ra 
l i sa t ion of the p lan t bodies. 
Í I / c . Feed ing on so cal led beneficial an imals . 

T h e beneficial an imals i n the forest c o m m u n i t y are — from the s tand-
po in t of the forester — the predacious and paras i t ic an imals of the pest 
organisms. T h e y must be — s i m i l a r y as a l l the members of c o m m u n i t y do -
i n a d y n a m i c balance not on ly w i t h the prey-species, but also w i t h other 
members of the c o m m u n i t y . In the previous years I have s tudied the 
outbreaks of the gypsy m o t h i n the oak-hornbeam c o m m u n i t y . The popu la t ion 
cu rve of the m o t h and those of the most i m p o r t a n t enemy among beetles — 
Calosoma sycophan ta is different : the popu la t ion of Calosoma culminates 
usua l ly after the erupt ionphase of the m o t h . B u t i n e rup t ion of the m o t h 
a l ready the densi ty of the Calosoma-predators too h igh . In that t ime the 
Ca lo soma was dec imated by rol lers . magpies and s h i k k s (other birds not 
s tudied regarding to this mat ter ) and also by foxes and badgery, shrews 
and hedgehogs. Thus the p o p u l a t i o n densi ty was lowered by these animals . 
In the yea r fo l lowing the gypsy m o t h outbreak there were far less Calosoma 
and p r ac t i c a l l y no moths . The Calosoma were decimated again, thus the 
intraspecif ic compe t i t i on for food between them was i n that way mi t iga ted 



(lue to the a c t i v i t y of birds (and other animals) , wh ich again resulted i n a 
better s u r v i v a l of the Calosoma popu la t ion on its s i nk ing edge of the curve or 
in the m i n i m u m . 

The i t e m w i t h the gypsy -moth and Calosoma was recorded here i n order 
to show that there exist circunstances if the so cal led beneficial an ima l s 
migh t be useless however, to the c o m m u n i t y and, further, to show tha t ihe 
occurence of so cal led beneficial an imals i n the diet of other an imals should 
not result i n a persecut ion of the laters, for a lways a l l the in te r re la t ion i n 
the c o m m u n i t y must be considered. 

Conclusions 

The biocenosis in generál 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 type. 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 animál 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, thus in 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 bethe matterof 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 animál 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. 

I have discussed on birds of the forest biocenosis. In Central Europe there 
hardly exists any primeval forest,thus theforest 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 band, among all biocoenoses ofthe 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 that if 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.o. — 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). 

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

Both the qualitative and quantitative conmosition of the bird population of any type 
are the direct expression of that type, and the conditions inside the type. 
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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 fluc-
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, verticai and horizontal stratigraphy, taxonomic affinity 
a.s.o. 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 function 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 tbc 
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 activity (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. Al i 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 potenc iá l of birds is far below the one of the insects ; 
birds are important convectors of plant and animál matter in the community ; they 
contribute to mineralisation of the plant and animál 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 
artificially 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 70%. 

!). 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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IlOCOÖHe K 03HaK0MJieHHK) c ( h y n K U n e i i Hacej ieHHH JieCHU r iTHU C TOMKH 
3peHHH ÖHOSeHUJIOTHH H JieCOBO/lCTBa 

<P. H. Typ^eK 

Kpamxoe coöepjicaiuic 

1. Ka>KAa« JiecHaa nopo^a x a p a K T e p n 3 y e T C H CBOIIM n n m b H A i HaceJiemieAi. K o . n m e c i -
B e u u o e ií K a q e c T B e i i H o e c . i o w e n n e 3 T o r o uace-ieniui H B J i a e T c f l n p n M b i M n o c . i e A C T B u e M 
. l e c H o r o n a c a w A e m m T. e. >Kii3neHiibix ycJ iOBi i í í aTOií J i e c n o i i n o p o f l b i . 

2. ÜTiiUbi ; i e c a — onpeAeiiennoü . l e c H O ü nopoAbi - - He p a 3 A e J i e H i » i paBiiOMepiio B 
3T0M n a c a > K A e n i i i i , B 3TOAI . l ecnoM o S m e w i i T i i n : n u m b i , KaK n APyrue wiiBOTHbie ií p a c T e m m , 
MCHByT no r p y n n a M . B c j i e A C T B i i e 3 T o r o 0 3 n a u e H n e — K O T o p o e B a K O . i o r n i i H B J i n e T C H 
o ő b i m i b i M — r y c T O T b i n n m b e r o n APycoro n a c e - i e m u i no ro;iOBaM (napa.w) na 100 ra 
y i i e T i i o i } r u i o m a f l n naAo c m n a T b oSoßmemieM c o T í i o c i i T e J i b H b i M m i c . i O B b i M 3 H a i e H n e M . 
n p i m i i A i a H BŐ B H i i A i a H n e 3T0 r p y n n o B o e p a c c e J i e m i e , a B T o p npeA^araeT i i c c . i e A O B a T b Aienb-
i i n i e n.nomaAii B H y T p i i n e c H o r o o ö m o K i i T i m . 

3. T y c T O T a n n m b e r o n a c e - i e n i m B ;iiiCTBenui.ix n CAieuiamibix Jiécax IOKHOÍÍ C . i o n a -
KHH K O . i e ß . i e T C H — c o r j i a c n o í i c c j i e A O B a H i i f l M aBTOpa — Aie>KAy 0,5 n 30 r m m na 1 r a . 
A B T o p npeA-iaraeT o ö o 3 i i a u a T b r y c T O T y , K a i ; n n p e o ß j i a A a r o r g y i o n n m b i o nopojiy, n 
e A H i n m a x ö n o A i a c c b i — B e c a — B A i e c T o T e n e p e u i u e r o 03naMeHiiH MncjiaAiu. 

4. Ü T i w b e Hace.ieniie o n p e A e n e H H o r o j i e c o H a c a > K A e H H H MO>KHO pa3Ae.T«Tb c pa3Hbix 
TOMeK ape in iH, H a n p . no K a w e c T B y nnmn, no c T p a n i r p a i l m i i , n o c n c T e A i a T i m e c K O A i y p o A C T B y 
ií T. A- JX^n ny>KA ö i i o u e i i o . i o r n u Cojiee uejiecoo6pa3in.iM n e c T e c T B e H H b i M HB ; iHeTCf l A U H a A i u -
MecKOe pa3Ae.iemie nnm j i e c H O i l nopoAbi no y q e H i u o C y K a q e B a c o r J i a c H O t ^ y H K U i i n , KOTOpyH> 
ncno.iHJUoT nniubi II.IH O T A e J i b H b i e MJieHbi n n m b e r o n a c e J i e H U H B >Ki i3HeHHOAi o O m o K i i T i i u , 
KaKiiAi H B . i f l eTCH J i e c . I l o s T O M y Mbi He p a c c A i a T p i m a e A i n n i u y KaK U H A i i B i i A u y M i i . i n K a n 
n n m b y n o p O A y , a p a c c A i a i p i i B a e A i ee c TOHKII 3pennfl ( j )ynKUiu i HJIM (J )yHKmin. T a K i i M 
o6pa30Ai, o n p e A e n e n H a í i nnma - - i i H A i i B i i A i i y M i i . i n nopoAa, BHA — c o B e p m a e T p a 3 . u m -
Hbie ( j j y H K m i i i , npiiHiiAiaeT y q a c T i i e B p a 3 H b i x c j ) y n K m i H x B n y i p n n e c H o r o OÖUAOKIITIIH. 

O y i i K U i i a n n m b e r o H a c e - i e m i H KaK B c e x , TaK II O T A e i i b H o r o m i e H a B i i e c H O M o6me>Kii-
TIIII H B J i H e T C H C 0 3 i i A a T e J i b H 0 n ( n a n p . p a c n p o c T p a n e n n e c e M H H , n o A r o T O B K a noMBbi K n o c e B y , 
y H i i i T O w e H i i e pacTiiTe.ibHbix B p e A M T c n e ü n T. A ) H coK-pyiunTenbnon ( n a n p . n o r ^ o m e n n e 
c e A p n i , J H i K B i i A a m i H n y c K O p e m i e yMiipamiH SojibHbix, He o u e n b > K H 3 H e c n o c o 6 H b i x H y c T o n -
m i B b i x U H A n B i i A y y A i O B p a c r n T e j i b n o r o u w i i B O T H o r o Mi ipa o5rne>KUTiiH, ii3riianue M y w n x 
A - iH o ö m s c T B a a j i e A i e n T O B 113 p a c n i T e J i b H o r o n w i i B o n i o r o Ainpa, y C K o p e m i e A i u n e p a ; u i 3 a m i n 
p a c T i i T e J i b H b i x TeJ i ec n T. A-)- 3TH Äße r p y n n b i KaK Aße a H T i i T e 3 i . i HB.IJUOTCH B i r r o r e c n i i T e -
aoH, a HAieHHO B c o x p a n e n i n i 5noueno3bi, TOMHee B a.iiiKBOTHOAi y q a c T i i u n n m b e r o n a c e . ' i e n i i H 
B coxpaHeHiui 6noueH03bi. 

5. O y n K u n n n T H M b e r o n a c e . i e n i i H . i e c a MO>KHO paccAiaTpimaTb c TOUKII 3 p e i u i i i 6no-
ueiio^oriniecKon n c TOUKII 3 p e n i i 5 i 9K0H0MiiMecK0n, T. e . J i e c o B O A C T B a . ECJIH M H XOTIIAI 
n p e A C T a B H T b ce6e T o i i n y i o K a p n i n y (JiynKuiui n r a i b e r o u a c e n e H H H c 3KonOMiiMecKOH 
T O ^ K i i spemi f l , ocHOBanneM naM AO-T>KHO c . i y w n T b S n o u e H O J i o n m e c K o e n c c n e A O B a H i i e . 

6. B n e c H O M o6ine>KiiTHn — 6noueno3e — neT nn n o j i e 3 i i b i x , B p e A H b i x , HII p a B i i O A y u i H b i x 
nopoA nnm ( i i H A i i B i i A y y M O B ) , HO e c T b TonbKO n o n e 3 n a H n B p e A n a a Ae^TeJ ibHOCTb — $ y n K -
m i H — nnm, n p i i H H A i a e M a H A ' i H a A i H q e c K H , o r p a H H M e n H a n B p e A i e H e M n n p o c T p a H C T B O A i KOTO-
p y i o A i o w e T c o B e p u i a T b o n p e A e j i e H H a n nopoAa nnm ( l i i i A i i B i i A y y M O B ) . Bee ( } )yHKUHH nnm 
c n o c o S c T B y i o T c o x p a n e n i n o 6iioueii03i»i, y A e p w a i n n o KoaeS .nornerocH p a B H O B e c i i H >KIIBOT-
i ioro o6me>KiiTiijj. T a K o e n o m i A i a H i i e ( j ) y n K m u i n n i M b e r o H a c e ^ e u i i H BO3AIO>KHO . inuib n o c i e 
nCK-iHmeniiH AieTai})ii3imecKoro noniiAiamiH H B . i e n n n B iipiipoAe-6noueno3e. 
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7. C TOMKii 3peniiH JiecoBOflCTBa immbe naceJienne (B KOTopoe Aibi BK.iioqaeM Bcex 
nnm. i iaxoflHuine CBOIO nnmy B ;iecy), iiAieeT öo.ibiuoe 3naMenne r.'iaBiibiM oöpa30M B CJiefly-
íoine.M : O H O pacnpocTpaniieT cAiena Ainoromic;ieHHbix Jiecubix nopo/i, o ieM öbuio Hanncano 
B C T a T b e o Ay6e n o neKOTopbix K y c T a p m i K a x , >Kii3Hb KOTopbix aaBiiciiT OT STOÍÍ tjn-iiK-
iii111 HTIIU, y i i i iMTOwaeT pacTiiTe . ib i i i . ix B p e f l i i T e J i e í í , nMenno naceKOMbix, n o n e B COCTOÍIIIII 
IÍ npeoflOJieTb AiaccoBoe i i x pa3Miio>Keniie, 3Ty KaTacTpot})y, noTOMy mo w i i c i e m i o c T b n a -
ceKOMbix B 3TOT nepiiOA neyflepwiiMoro — By.iKsmmecKoro — p a s M n o w e m i i i KZK n n m a 
n e MO>KeT 6biTb BOcnpunHTa iiTimbiiAi H a c e . n e H i i e M , n o T O M y MTO nrmhH cnocoonocTb pa3-
Miiowenni i c.iaöee c n o c o ß i i o c T i i pa3Miio>Keniifl HaceKOMbix; nnmbe nace.nenne c n o c o ö c T B y e T 
ii3Ae;ieHiiK) n o Ö A i e u y BemecTB BiiyTpu OÖIHOKIITIIÍI, c n o c o ö c T B y e T Mimepa.Ti i3amin pacTii-
Te.'ibiibix ii wiiBOTHbix B e u i e c T B ; p i . iTbeM ii noBpoKAeiineM nnoaopo/inoro CJIOH OHO 
i i p n r o T O B . i f l eT noMBy K npnnHTino ce.Miin; y m n i T o w a e T A i e . i K i i x M.ieKoninaiorniix, r;iaBHbiAi 
oßpaao.M rpbi3yiiOB, KOTopbie HB-IÍHOTCH M a c ™ ö o j i b i i i i i A i nperiHTCTBiieAi ecTecTBennoro n 
n c K y c c T H e i n i o r o B o a p o w a e i n m :ieca ; i iTimbe Hacenemie K O n T p o . m p y e T Hace.ienne Tex 
iiaceKO.MMx, KOTOpue ne npoHB.iHioT HHK3KHX KO.ieoannn B pa3Miio>Keniiii, 3namiT VMeilb-
uiaeT y ß b i T K i i , KOTopbie nanocHTCfl A i a c c a A i n HaceKOMbix (Hanp. Mnorn.Mii Biifla.Mii ryceinm); 
vfl;niHHeT npoMOKyTKii MewAy OTAcribHbiAin rpaflaunHMii B p e a H b i x HaceKOMbix ; o c o o e n n O M 
( J j y n K m i e n rmmbero Hace.ieHiifl HBJIHCTCH ii3rnaHne w .niKBiiAamifl ^ywnx A-TH Jiecnoro 
o o m e w i i T i m s . ieAienTOB, ueAi O H O cnocoöcTByeT coxpanennro .lecnoii nopoflbi, ero KO.III-
qecTBemioro n KaqecTBeniioro cioweHii«. 

8. Bo BTopocTenenHbix xoaíiíicTBeHHbix Jiecax öbi.iii 6bi neo6xofliiAibi c.neflyioiniie 
MeponpiiHTiiH : nepeAe:iaTb OAuojieTHiie n OAnopoanbie .neconacawAeHiiH Ha pa3H0BeKiie 
ii pa3iiopoAiibie :ieca, KOTopwe MacTO HaceJieHbi oömecTBa .Mii c ö o r a T b i A i nTimbiiM Hace-
. i e n n e M ií KOTopbie öo. iee ycTOíímiBbi KaK nponiB BpefliiTe.ieíí, TaK ií npoTiiB npnpoAHbix 
KaTacTpot}); B .lecnon SKcn.ioaTamni 0Ti<a3aTbCH OT KopneBOii BbipyÖKii neca n noAOOnwx 
MeTOflOB 3 K c n j i o a T a m i n , KOTopbie HB.THIOTCH őo.ibiuiiAi poKOBbiM nocaraTe . ibCTBOM Ha necnoe 
o6uie>KiiTiie; 3arniiTy JiecoB ocHOBbiBaTb Ha ;iecopa3Befleniiii c nocTOjinnbiAi BHiiAianne.M 
Ha B03pacT ii nopoAy aepeBbeB. 

FlepeA Bbiöopo.M nopofl aepeßbeB u nopoc.in, n Booöme nopoflbi ue.ioro ;ieca n cro 
B03pacTa, AOJ'I>KHO c o c T O f l T b c n önoueHO.iorimecKoe i i cc j i eaoBamie , KOTopoe peuii iT, B Hanoii 
CMeiuaHHOÜ . l e c o K y . i b T y p e n B I O K H X COÖCTBCHHUX n ^ywiix a.ieAienTax Hyw/jaeTCH rmmbe 
naceJieHiie B c y m e c T B y r o m n x oflHOpoAHbix J i e c o K y j i b T y p a x , KOTopbiM y r p o w a i o T Bpefliiue 
naceKOMbie, MO>KHO JIII r y c T O T y nnmbero HaccneHiiH yBejnnniBaTb ncKyccTBeHHOíí oxpanoii, 
aiiMiiefi KopiviewKofi, pa3BeAemie.M p a c T e H H Í í cnywamnx KOPMOM n T i m a M i i , n yxo^OM s a 
niiAiii, n p u r o T O B J i e H i i e M ncKyccTBennbix r H e 3 f l (Ayne.i n T. fl.). TaKiiAi o6pa30M, y B e n i m e H H o e 
nTimbe Hacê eHiie, KaK A0Ka3a.m onbiTbi B .iecax CCCP n no.ibiuii, npime.io K yMeHbiuemiio 
Hace.ieHiiH HaceKOMbix B pa3Aiepe noimi 70%; p,nn nojiHOro noniiAianiiii cJDynKmui nTimbero 
naceneHiiH B :iecy HywHbi ocHOBaTe.ibni.ie n cncTeAiaTimecKiie ö i i o u e H O . T o n i i i e c K i i e itccjie-
AOuaHiiH ii 3Ko.iorimecKoe ncc.ieAOBaniiH onpeAe-ieHHbix nopOA r iT im (rpynn), a iiAienHO B IIX 
ecTecTBeHHOíí cpeAe. BOT , rAe npoHB.iaeTCH Ba>KHOCTb n 3iiaMeiuie .iecHi.ix 3anoBeAHiiKOB. 

B cnyMae BpeAa, naHeceHnoro iiTimaAin B . i e c y , HeoßxoAiiAio iicc.neAOßaTb npiiminy 
yÖblTKOB (BCe B3aiIMHbie OTHOUJeHlIJI BpeAHblX HaCeKOAlblx), IlOTOAiy MTO 3T0 OAHa, HO ne 
eAHHCTBenHaH AeHTe.ibHOCTb nnm. npn BOcniiTanmi, o6pa30BaHini .necniiKOB Hy>Kiio 
oöpamaTb IIX BHiiAtamie na Ba>KnocTb no3HamiH, 03HaK0Ai.ieiniH c tbyMKIIIIÍJMII n T i m b e r o 
nace.ieniiH ; 0 3 H a K 0 A i i i T b c n c n T i m b i i A i H a c e . i e H i i e M K a K C i i H T e r p a . i b H o n M a c T b i o ue^oro, 
K O T o p o e npeACTaB.iaeT coßoio Bee -lecHoe >KiiBOTnoe o ö u j e c T B O ii cAioTpeTb na :iec n c TOMKII 
apeinifi Tiino.ioriin KaK n a oßmecTBO p a c T e H i i n n WIIBOTHNX, KSK na ne.ioe. 
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