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Abstract

The wet weight and the nraximum length of the aliment animal organisms found in the food
samples_ g_btained by the neck collar method in nestlings of Purple IJerci ( Ardea piiprii"f. Nieht
Helon ( Nycticorax nycticor.a.y) , Little Egret ( Egreua garzeua) ind Squaccb ]flierci l Ardeoia raitoi-
!e_s! !1uelen.studied by the author between tggS anii 1989. in all of ihe four heron species a signi-
ncan_t consumptron of fish ancl frogs was observed. Night Heron and Purple Heron tencle4 to capiure
big fish in smaller numbers. The proportion ofinsecls, fish ancl frogi wis fJuno to Ue uest balanced
in the. food of Squacco Heron. Thc overlap inrespcci to the bod! weight oi the aliment animal
organisms was strikingly highbetwccn Little Egret and Squacco Heron. TIe overlap ln sire e*cJJaeii
50% between Night Heron, Little Egret and Squacco Heion.

The food composition of Purple Heron ancl Night Heron shows the highest diversity. Con.
sunrption of small mammals was observed_ only in Purple Heron and Night Feron in iS8i, *hi;t
a .9efinite mouse gradatiou occurred. On the basis of tire obtained data ihe biomass consurirption
of the nestlings of an average heron colony can be calculatecl.

Introduction

The analysis of aliinentation of heron species breeding in colonies is incomplete
according to the literature. 'fhe metbods used are far liom being precise, 6p."iully
in respect to the quantity and size of fbod. For these reasons a sludy the'food com-
position of nestlings of four heron species breeding in the Nagy-i6 heron colony
(near Tiszaalpdri) has been carried oui by the authoi by the meins of neck-ligation
method. Besides the study.of fo-od composition, the aim of the present study ias to
establish -the weight and size of the prey animal organisms fed to the nesilings by
different herol species, as well as the biomass consumed during the growth of iesti-
ings. From the data conclusions can be dravrn concerning tle reiition of niche-
overlap and niche-width of the four heron species.

Jne !99{_co-ryposition of the four heron species has been studied in details by
vasvAnr (1931, 1939, 1954) and srrnsBrz (1954, 1961) in the carpathian basin.
They were basically interested in stomach content, pellets and regurgitated food.
Further data are based on studies of regurgitated food (Soour t9g5, szlwrn l9g6),
as well as onfield observations (FAsoLA 1986, FInrNnn et a/. 19g6).
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Materials and Methods

The neck ligation method has been applied for the first time in singing birds by Kr.urvrn
(1933). Since then this very succesful method has been applied only rarely in big birds, and never
in herons. In our investigation a modification of the above method was used: the base of the neck
above the fourchette (furcula) was ligated by a suitable string in such a way that it did not obstruct
the nestling's breathing but did not allow the nutriment to be swallowed. The nutriment was reco-
vered from the pharynx by means of tweegers after massaging the food towards the beak.

Samples were collected altogether from 6l nestlings in 33 nests of Purple Heron (Ardea pur-
purea), Night Heron (Nycticorax nycticorax), Little Egret (Egretta garzetta) and Squacco Heron
(Ardeola ralloides) (Table 1). Altogether 165 animal organisms were identified. Samples were taken
only twice from the same nest to avoid the disturbance during feeding. The samples were kept in
formalin solution. During the sampling procedure no nestling was founded or died.

The elaboration and identification has been carried out in laboratory by means of binocular
microscope. based on P,lnr (1943), M6czAn (1969) and Prvrfn (1989, 1989).

The wet body weight and the maximum length of prey animal organisms were measured.
In the data procening the extent of overlap was calculated on the basis of Schoener equation

I
c in :  ;  E lP1, -P1,1

Ihe nutriment diversity (width) was calculated by equation

H l S l  :  -  E P t l n P t

and the cvenness - on the basis of the formula

Results and Discussion

In the lbod of the four heron species studied Insecta, Pisces, Amphibia and
Mammalia were found (Table 2). Besides these consumption of lizards, newts,snails
and small mammals (mouse, shrew) is described in the literature (Vasvinr 1931,
1939 , 1954, Srnnsnrz 1954, 196l), and also Sonm ( I 985) and Szrwra ( I 986) detected
annelids, shell-fish, ringed snake and bird nestlings. However, the percentage of those
is negligable. All authors agree that the majority of prey animal organisms come from
the following four groups: Insecta, Pjsces, Amphibia and Mammalia. The nutriment
of heron species is composed mainly from species belonging to the first three groups.
regular consumption of mammals is observed only in Purple Heron and Night Heron,
while in Little Egrets and Squacco Heron do not feed at all on these preys or only
sporadicly.

Table l. Number ol studied nests and nestlings of diferent heron species

H

H^u*

Number of nests Total number of nestlines

Purple Heron
(Ardea purpurea)

Night Heron
( Nycticorax nycticora.r )

Little Egret
( Egretta garzetta )

Squacco Heron
( Ardeola ralloides )
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Table 2. Food composition of the four heron species studied

A. purpurea
n w

N. nycticorax
n w

E. garzetta A, ralloides

I N S E C T A
Ephemer idae la rva
An izoptera  la rva
Zygoptera larva
Coenagrion puella
C. puellalarva
Odonata  spp.
D ip te ra  la rva
Naucoris cimicoides
Notonecta glauca
Hidrous piceus larva
Dytiscus sp.
Acilius sulcatus
Coleoptera  sp .
D e r m a t  o p t e r a
I n d e t .  I n s e c t a

P I S C E S
Rutilus rutilus
Scardinius eritrophtal mus
Alburnus alburnus
Abramis brama
Vimba uimba
Tinca tinca
Rhodeus sericeus amarus
Carassius carassius
Carassius auratus
Cyprinus carpio
Misgurnus fossilis
Ictalurus nebulosus
Perca fluuiatilis
Indet. Pisces

A M P H I B I A
Anwa tadpole
Rana ridibunda

M A M M A L I A
Microtus arualis

2 2t ,9 29 {  t { 15 24,12

0, l  l

0,4

0,005
0,037

0,09
0,88

0,05
0,24

t

I

I
3

I
1

2

0,9
1,33
0 ,1

0,1

0,05

5

I

l 20,9 3

I
4
I
2

I

l 0
1

I

l l
l l

I

l 0

9

T

108,6

7,4

1,0

5,8
t2,5

L ,32

1,43

8'4
26,6
6,8

17,7

34,79

o,66

2,74
3,94
0 , 1 3

22,32

13,8  I

4,34

r,302

0,09

1,32
8,2

l ,35

2,46

I

a

I

1 9

l 5

43

8

l 3

27
2

7 tt7,0

I  1 ,6
| 20,3

rt3,9r

64,5
25,8

47,28

{ t {

13,42

24,12

90,3

2 20,4 3 20,45
n : number of prey animal organisms; w : body weight/gr

The main nutriment of freron species-,are fish and frogs of different ages. 'fhe
fo:d g9gposj1i91 lenificantly differi in different heron spe"cies. Accordingi" v1"
vAru (1931,-1954) Purple Heron and Little Egret are -iinty piscivoroui. This is
proven by the distribution of. prey animals according to the 6ody weight shown in
Fig. I' but the fish consumption 6y Night Heron is ilso significa"nt. If these results
are compared with the distribution according to the numbei of individuals (Fig. 2),
it can be seen that Purple Heron and Nigfit Heron consume big fish in'sriatiei
numbers.

It should be taken into consideration that the collected samples originate from
medium aged nestlings, since it was physically to apply ligatiot io v'e.y sma"ll nestlings,

77



while older nestlings left the nests if disturbed. Thus the nutriment of adult birds
showed differ fromlhose of nestlings probably in size and body weight. Besides this
the difficulties in field did not allow, the collection of a significant number of samples,
especially in the case of Purple Heron, thus making the comparison less accurate.^ 

It cin be seen from Fig. 
-1 

. and Fig. 2., that Little Egrets feed the nestlings with
many small fish, while in the case of Night Heron frogs prevail in the prey. In.both
casei fish progenies and tadpoles, are the most common food, and these animals
occur in hfoh iensities in thai places. This suggests thatth€ time of raising nestlin-gs
has developed to coincide with the periods of fish and frog swarming during the
evolution,

WZ n ",n 
[-l ,,,,., El o.rn,o,o l]il]llNommorio

A,  purpufeq  N.  ny t t i co fsx  E  gorze t to  A '  fo t lo ides

Fig. t. Distribution of prey weight as percent of total weight

W,nrrr,o l-l 0,,,.. E rmptriuiq [[JIll romrnotio

A. fottoides
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. _ Among the four heron species the balance of nutriment composition is the best
in Squacco Heron, particularly in respect to the distribution according to the number
o.f individuals. Fish species found in the samples agree well both withipecies compo-
sition and frequency of the results of investigations carried out by Fanras (19S9)
in the Oxbovlake of Lakitelek. This back-water is one of the main feeding ui"u oi
herons. Alburnus alburnus, Abramis branta, carassius auratus and cyprinis carpio
occur frequently in that back-water, and these species are often found in the nutrimbnt
of herons as well. From 26 fish species described by F.rnras (1989) ll are found as
prey ofherons.

The overlap between the species was calculated from the distributions of aliment
animal organisms according to both body weight (Table 3) and length (Table 4).

A. purpurea
N. nycticorax
E, garzetta
A. ralloides

A. purpurea
N. nycticorax
E, garzetta
A. ralloides

A. purpurea N. nycticorax E. garzetta A. ralloides

0,33
0,15
0 ,14

A. purpurea N. nycticorax E. garzetta A. ralloides

oiq
0,37
o,34

0,65
0,55

0,26
0,08
0,oo2

^ The _overlap_ between Purple Heron and Little Egret, and purple Heron and
Squacco Heron is not significant, it is generally about 0,3, while ii is substantial
between Little lgret and Squacco Heron. So these two species feed their nestlings
with prey animals of similar body weight.

The data presented in Table 4 support the above findings, with the difference
that there_ is a_significant overlaps between Night Heron, Little Egret and squacco
Heron, which is most probably due to beak size and structure in the first place and
also to body size (VesvAnl 1939).

- The diversity of aliment animal organisms in respect to body weight and size
plgb-abJy changes in relation to the body size of various heron ipecies (Table 5),
which is reflected by the value of evenneis as well. However the use of different of
samplesize it can cause distortion in diversity estimations. The values obtained for

0,67

Table 5. Diuersity of prey IHISJ according to weight and size, and euenness

Weight
H(S)

Evenness
J

Size
H(S)

Evenness
J

A. purpurea
N. nycticorax
E. garzetta
A. ralloides

1,96
1,94
1,02
0,97

o,74
o,'73
0,46
0,44

119
2,336
1,522
1,496

o,7
0,86
o,73
o,72

Table 3. Ouerlap (Ci) of prey weight in the four heron species

Table 4. Ouerlap (Ci) of prey size in thefour heron species

ualues of the four heron species
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Night Heron are strikingly high, which are irrespective to distortions and it might
be in causal relation with the frequency as well.

Naturally, the hunting habitJ can be decisive too, as well as the fact that during
nestling raisi'ng Night Heron searches for food both day and night. The mainly
diurnal PurplJ Heion hunts at night in this period as well,. while the two other
species-do^not. Further difference in behaviour is that Night Heron flys long
distances in serching for food while Purple Heron does not move far a$/ay, and
Squacco Heron conlrs the smallest area (VasvARI 1931, 1939). The division of
feiding area also influences prey capturing. Fasore (1986) showed that in close to
naturaf habitats Night Hero; segregates from Little Egret in feeding areas, probably
due to competitive interference'

The samples taken from the same nest showed that in majority of the cases the
nestlings wer; feed with prey animal organisms belonging to the same sneli-es, leing
of neaily identical size in length. This lupports the fact that once an adult bird is
find a food patch e.g. fish progeny school, lodpole groups' it try to make the maximal
use of it.

Plant mass was found only in several samples of Night Heron. Most-pto_!1!lt
they were grasped together with the prey in case of less precise hits. Vmvdu (1931)
des-cribes occuirence of plant remnants in Purple Heron too.

Mammals were not detected in samples collected between 1985 and 1988 but in
field mice (Microtus arualis) were found in the food composition of Purple Heron
and Night Heron. Although'a few were detected in our samples, the inspection of the
nests oithese two species iesulted in finding both fur in pellets and mice in regurgita-
ted.food. This phenomenon was observed by us in June, 1989 in the heron colony
situated in Pacimag Lake, Tam6si, (Transdanubia), where botl. fur and remnants
of field mice were found not only in nests of Purple Heron and Night Heron, brrt
also in that of Great White Egiet (Casmerodius albus) and Grey Heron (Arlea
cinerea). This is most probably due to a strong gradation of field mice, which led to
changa in alimentation of the above heron species. Mammals were not found tn
nutri-ment of Little Egret and Squacco Heron. The significance of this finding has
been emphasized in tle fiteraturi too. Vnsv{nl (1931, 1939) a1{ SrBnsErz (1954)
found rnammals in food composition of Purple Heron- and Night Heron in. every
studied case, while in Little Egret and Squacco Heron it was observgd gnly it ftry
cases. The latter two species sEem irrespective to the abundance of field mice, and
no change occurred in the food compoiition so fish and frogs remained their chief
food.

The number of breeding heron pairs was registered between 1985 and 1989 in
the colony as well. During th-is period on average 160-pairs_of Night Heron, ?.pairs
of Little Egret, 14 pairs of Squicco Heron and 14 pairs of Purple Heron bred in the
colony. fr6m itre avrrug. number of nestlungs raised by the- herons and the weight
of prey fed to one nestli-ng, the amount of biomass exploited from the environment
during 28 days of feeding can be calculated. Assuming three food hoarding trips
per da:y the amount is 428.649 g,leaving the food consumed by the adult birds out of
consideration.
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N6gy g6mfaj tripldl6k-iisszet6tetdnek vizsgdlata Tiszaalpdr t6rsdg6ben

Gy. MolNAn

Magyar Mad6rtani Egyestilet 37. Helyi Csoport, Szegecl

Kivonat

Szerz6 1985-1989 krizbtt vcirds g6m. (Ardea pw.purea),,bakcso (Nycticorax nycticorax), ki.
k6.csag (.Egretta,gayzgtta) 6.; i.istcikdsg6m ( Ardeola-railoides) fioruk nyit6tkdt6ssel kipott tipiife-t-
mintriib6l a tripl6l6k6llatok nedves tCrmeg6t 6s legnagyobb hossz6t -ert.. tutinO 

" "eg'v!enrf!: 
f,"i-

ds.b6kafogyasztdsa jelent6s._A bakcs6 €i a vcircts gein tisebb sz6mri, cle nagyouu meretri halakat
zs6kmdnyolt. A rovar, hal, b6ka afitnya az iistcikciJgdmn6l a legkiegylnlitettJUU. A tdpl6l6k6llatok
testtdmeg szerinti 6tfeddse a-kis k6csag 6s az iistdkcisg6m krjzi feliiin6en nagy. A trotsrmgi"tii-
fed6sek a bakcs6, kisk6csag 6s tistcikcisg6m krizt 50% felettiek.

A vcircisgdnr 6s a bakcso tdpl6ldkcisszet6tele a leginkdbb cliverz. Kiseml6scjk fogyasztiisa csak
a vcircis g6mndl €s a bakcs6ndl fordult el6 1989-ben, m-ly 6vben er6s pocokgradrici6 iolt. az aOaiot
afa pj6n kiszrimithat6 egy 6tlagos gdmtelep fi6k6inak biomassza-fogyiszt6si.

I4CCJIEAOBAHNE COCTABA IINuI4 qETbIPEX BI4AOB UAIIJII4
B OEJIACTPI TI,ICAAJIIIAP

A.  Monsap

. B uepuog 1985-1989 rr. aBropoM IiccreAoBan cocraB rrl{rr1u [reHrIoB qerbrpex BrrAoB rla11J1r:
Ardea purpurea, Nycticorax nycticbrax, Egretta garzetta u A.rdeola iijto*t, Mero.uoM nepeB-
t3brBaHlrfl ltrel4 Ir I'r3MepeHI'reM BJrax[oro Beca r MaKcllManr,nof .qJrrlHbl opraH[3MoB, BcTpeqalo-
n{trxct B o6paaqax nnura. V Bcex terbrpex BLTAoB 3gaqtrTenuro norpe6nenue prr6u'r""rivrui*.
[ttz Nycticorax nycticorax xapaKTepgo uorpe6neuze MeHbrrrero q[c.]ra orrroc[reruuo 6oree
KpyrrHblx prr6. CoornoureHr{e:{aceroMrrx, pr,r6 rr Jrtrynex tBJrrerct uar6onee ypaBEoBeEeHHbIM
B rrl{Iqe Ardeola ralloides. [nn Egretta garzetta v' Ardeola ralloides na6lroAanocr [oarrepr-
Iryroe [epeKpbrrl'Ie rro Becy opraHrr3MoB, Bcrpetrarofil[xcr B nrrtrIe, fleperprrrue opraHr,I3MoB rro
,4Jrrrlre rena upeBocxoAlrJro 5O% Ann Nycticorax nycticorax, Egretta garzeita u Arleola ralloi4es.

Han6onee pa:uoo6pa:usrM tBJrterc{ cocraB IIr,rul[I ArTea pu"rpurea u Nycticorax nycticorax.
florpe6neuue M€JrKfx MJreKorrl{TarotrIux na6nrcAanocr ronrx6 y' Ardea pirprrro u Nycticorax
nycticorax s 1989 r. B cBt3ll co 3garlureJlbHoii rpagaqneft nonesru. Ha oinosanura noJryqeHHbrx
AaaHSIt( BhrlIItCJreEo norpe6nenue 6zouaccgr rrrerrrlaMr{ cpeAneft ROJTOKtrI{ Uannrr.
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Proulavanie sastav hrane kod 4 wsta Eaplia u okoliBu Tiszaalpfr

Gv. Mor-NAn

Rezime

Autor je analizirao sastav hrane, vezivao je vrat dapljiCima_i merio je vlaZnu masu i najvecu
duZinu irabijene iivotinje. Prou6avao je sledede vr,lte 6aplja: srebrnasta ilaplia (Egret-ta Cgrlelta),
..*"" E"pij" (Ardea iurpureaJ, gak-kvakavac (Nycticorax nycrtcorax).i Zuta daplja (lr(gola'
iitt"idtt j.' iotrisnja ribe i zaU6 u Jvim sludajevima je znadajna. Gak_kvakavac i crvena 6aplj.1 sq
touiti veSe iibe ali-u manjem broju. Kod Zutih daplja je najuravnoteZenija potro5nja bube,-ribe i
{"a". iiiiii-er"Utjeni Zivotinje ji skoro jednak kod 6ve dve vrste: gak kvakavac i Zuta daplja'
n"ji"" iiaUi.iEni Zivotinje je isii iile nego 

-u 
50 % sludajevima kod gak kvakavca i srebrnaste Zaplje.

Sastav hiane qvene 6ap[e i gak kvakavcaje najkolebljiva.- -poitoin:a 
male siijvcej]-e bio znadajni samo 1989. godine tojest kod crvene daplje i gak kva'

kavci ali te godine gradaciji pacova biia je jaka. Premi dobivenim podacima moie se izratunati
biotnitu potr6lene triane 6a-pliieima u sludaju jednog prosednog skladi5te C€plja.
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