THE SEX AND AGE DISTRIBUTION AS WELL
AS THE MAJOR ANATOMO—MORPHOLOGICAL
CHARACTERISTICS OF THE POPULATION OF
COLLARED DOVES (STREPTOPELIA
DECAOCTO FRIV.)

Dr. Svetlana Bozsko

The present work is a continuation of research on the population dynamics of
Collared Doves (Streptopelia decaocto Friv.) in Debrecen. In previous papers
(Bozsko—Juhdsz, 1979, 1981) data concerning the size, density and territorial
distribution of population as well as their changes trough seasons and over a
number of years were published. As in doves visible external sex differences are
absent the sex as well as the age structure of population can be established only
by means of dissection of birds. Dissection was used also in order to reveal the
major morphological characteristics of the population and their dynamics over
the year.

Materials and methods

The birds were obtained from the University of Agriculture in Debrecen.
From autumn to late spring one part the population feeds outside the town on
the territory of mixing plant of University Farm. In summer the experimental
sowing provide good base for a numerous flock. The samples were taken in May,
July and October 1980 resp. in January and March 1981. In all, 182 birds were
examined. For comparison the data of 62 doves from granary of Nyiregyhaza
were processed, too (37 birds in March and 25 birds in November 1980). The
doves were shot without selection, thus the samples can be regarded as repre-
sentative.

For the heart examination 15 Pigeons (Columba livia ssp. domestica) were
used as comparative material.

The sex, age, body weight, bill size. the heart and gonads well as moulting
were established, their major indexes calculated and statistically evaluated.
The data of seasonal changes of gonads as well as moulting will be published in
separate paper.

The body weight was determinated without the crop content that ranged in
our material between 0.5 and 26.5 g.

Discussion of material

1. The sex stucture of population
The sex structure of the population st udied is shown in Table 1. Strikingly the

proportion of two sexes varied throught the year in our material. With the
exception of March and July, when the birds hatched, females prevalied. This
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Table 1.

Sea distribution of the population of Collared Doves in Debrecen
A bal&umqew le-populdicid tvari megoszldsa Debrecenben

Date

15. V. 1980

7. VII. 1980

9. X. 1980

23. I 1981

26. III. l?ﬁil
In all

Table .

| Males Females
" \ |
abs. % ‘ abs. | %
| |
24 11 | 4583 | 13 | 54.17
20 | 20 (6896 | 9 |31.04
25 9 36.00 16 64.00
50 ' 22 | 44.00 | 28 | 56.00
4 29 | 53.70 25 46.30
182 91 50.00 91 | 50.00

Sex distribution of Collared Doves per months in other towns and regions
A ballkdani gerle havonkénti ivari megoszldsa mds virosokban és vidéken

Place

3.1980

11.1980
In all 7|j ' S|
Bécsalmas 8.1972
Baesalmas 8-9.1976
8-9.1977
4-5.1978
8-9.1978
8-9.1979
- 4-5.1980
| 8-9.1980
In all \

Nord- Doblogeu 1970-1950
Rumania
i

P??“““N“

P o
0o —0

In all

253

Females

Males |
n N ' N L N(}tf’
abs, % ‘ abs. i %
=57 16 43.24 ‘ 21 56.76 Author’s data
25 15 60.00 | 10 40.00 ;
62 31 50.00 | 31 50.50
234 (107 |45.73 (127 64.27. |J. Rékasi (1973)
94 63  |67.03 31 32.97 .\J. Rékdsi, pers.
76 55 |72 37 21  27.63  communication
33 14 (4242 | 19 |57.58 i
100 39 39.00 61  61.00
106 94 2264 |82 |[77.36 |
28 16 |57.14 12 42.86
63 28 4444 | 35 |55.56
T34 356 4850 378 51.50
| | | |
| 63 29 46.03 | 34 |53.97 |I. B. Kiss
82 | 46 56.10 | 36 |43.90 |J. Rékdsi, pers.
6_ 1 35 56.45 27 43.55  communication
3 [50.00 3 50.00
4 50.00 4 50.00
4 |66.67 2  (33.33
(,4 26 |48.15 28 |51.85 |
130 | 64 [49.23 | 66 |50.77
85 |33 [38.82 |52 [61.17
23 | 13 56.52 10 [43.48 |
34 |10 2941 24 |70.59 |
267 |48.28 286 |51.72 |
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fact seems to suggest that the sex ratio be shifted in favour of females. Never-
theless on the whole — on the basis of the 182 birds studied — the sex ratio was
exactly a half-to-half, t. i. to 509;,. The samples from Nyiregyhaza showed a
comp]etelv identical distribution (I‘able 2). [nfmtunatelv “data on the sex
structure of population in this species are lacking in liter ature. Certain observat-
ions, however, urge further research into this question. My own notes in the
fleld showed that occasionally some males have mated with strange females,
too (Bozsko, 1978). On a greater series of birds dissected (unpublished data of
Rékdsi and Kiss) it has been observed any change in the sex ratio toward the
females predominance (Table 2). This quextmn requires further study on a
larger material by means of examination of sex ratio and determination of
differentive mortality in both sexes.

2. The age structure of population

In case of Collared Doves it is extremely difficult to define age groups.
Therefore it was necessary to take intojaccount such morphological and anatom-
ical features as plumage, moulting hth(‘ body weight, size of gonads. Even
so, only three age groups were chstmtr\ ishable: the juvenile, subadult and
adult ones.

The juvenile group included specimens that did not yet have a black stripe at
the neck, their plumage was still partly in sheaths and the body weight was
around 150-160 o.

The specimens classed into the subadult group had very small immatur, but
differentiated gonads, their plumage still bore traces of post-juvenilis moulting,
the body w elght was generally smaller than that of adults. The determinating of
this group requires great circumspection in early spring when sexually immatu-
re birds from late autumn breads still occur side-of-side with the adults which
have pre-nuptial moulting and their gonads are still in refractory phase in this
time.

All sexually mature and bred specimens in summer as well as fully developed
ones with adult plumage and large body weight in winter were classed into
adult group.

The reproductive cycle of Collared Doves in Hungary lasts from February
till November, but some birds nest sporadically in winter, too. Thus the juve-
nile and subadult birds could be present in samples an all periods. In our mate-
rial most juveniles occured in July and early October (Table 3). The youngs
constituted 89 in January and were wholly absent in March because of winter
nesting successed only exceptionally. Their number was rather small in May too,
when the Collared Doves suffer the most losses in breeds from Jackdaws
(Coloeus monedula) on the territory of Debrecen (Bozsko, 1978).

The number of subadult birds did not exceed 169, from July to January and
later it was reduced to null. Their low proportion can be explained partly by
the settling of youngs in new places and partly by rapid sexual maturation of
the remained specimens, which take place at the age of 5-6 months (Kotov,
1979).

The greater part of the population consists of adult birds. Their proportion
exceeded 509, even in early autumn, but later it gradually increased and reach-



Table 3.

Age distribution of the population of Collared Doves in Debrecen
A balkdnigerle-populicio kormegoszlasa Debrecenben

Date . n i Ad. i Subad. ! Juv,
15. 5. 1980 | 24 !
o ‘ 11 s .
Q [ ! 11 e 1
n all, % T | 1000 | T 918 | . 42 | 43,
7 1'6@"_ | 29 i
:_, 11 3 6
Q g e ke s
Inal,L% | 1000 | 586 | 138 | 276
9.10.19%0 25 " \
\__\1 4 | P 5
Q 10 -2 4
In all, 9 . ©100.0 56.00 8.0 T 36.0
o3, 1.1881 . | 60 _| I
ol | 18 3 1
* G 20 5 3
To all, i 1000 | 760 | 160 ~ 80
26. 3. l!)tsT 54 LI
o ‘ 29 = -5
i | 24 1 =
In all, 9, | 100.0 98.1 i 9 S
In all 182 T T B AR W e
+ 91 73 6 o 1
Q 91 71 10 10
LA 100.0 79.1 BETF WP

ed 76-98°% in the winter and spring months. The great degree of sexual
maturity of the population promotes, in all probability, the high reproduction
rate of Collared Doves.

3. Body weight

The data of body weight given pertian only to adult and subadult groups. As
these two groups cannot be unambigously separated from each other, we
examined them together. The juvenile birds were not evaluated statistically for
their small number.

The average body weight values and their seasonal dynamics are shown in
Table 4. In males the lowest body weight was registered in May. Towards
autumn it grew rapidly to higher v -alues. Even minimum means in October
exceeded the av erages of spring and summer. In January and March the
mean weight decreased somewhat (205 and 204 g respectiv ely), but even then it
remained consider -ably greater than in May and Ju]\ An increase of mean body
weight in winter has been attested in a number of other bird species as well,
like house sparrow, greenfinch, blackbird and songthrush (relying on O Connar
1975). The causes of this phenomen()n are not yet clar ified, but it can be associa-
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Table 4.
Monthly statistics of Collared Doves weights, gramm
A balkdni gerle testtomegének havorkénti mutatéi grammokban

Date i gtg) 8X i 8 | 3% ‘ Vmin—Vmax
Males(' %)
05. 1980 11 195.86 2.901 9.623 92.608 ‘ 177.0-208.5
07. 1980 14 | 197.86 3.402 12.799 162.016 | 176.0-218.0
10. 1980 4 217.09 | 7.598 15.184 230.542 198.0-235.0
01. 1981 21 204.93 | 3.014 13.811 190.751 183.0-232.0
o ()3. I?Sl _.ZQ_ 203.89 2.233 12.026 144.632 188.0-232.0
Females (})
05. 1980 12 ‘ 190.09 | 2.771 9.189 84.441 : 170.0-196.0
07. 1980 i/ 194.00 | 3.854 10.198 | 104.000 178.0-203.0
10. 1980 12 199.90 | 2.806 9.720 " 94.472 ‘ 181.2-212.0
01. 1981 25 195.64 2,461 12.303 | 151.356 172.0-224.0
03. 1981 25 202.67 2.485 11.916 141.988 | 177.3-223.0

ted primarily with increasing moulting. In Collared Doves, a change of food
causes also weight uprising. From autumn on, after green food the Doves
switch over to ch_\' maize full of energy. In this time the flocks of birds cluster
around granaries. In Debrecen their food basis is so good that even in the col-
dest months Collared Doves do not suffer from hunger. The birds dissected
showed no signs of weight loss or illness.

Nearly the same body weight dynamics can be observed in females. The
difference between the two sexes was conspicuous only in March, when —in com-
parison with January — the weight of males decr eased by 1 g in average, while
that of the females reached the maximum and applocwhed that of males
(Table 4). The weicht increase of females in spring is usually explained by the
development of the ovar v and the appearance of eggs in it (O Connor, 1975). To
prove this we compared the difference of mean ovary weight and those of the
average body weight from January to March. During the two months the
average w ewht of ovaries increased in our material to the 5,5-fold and its mini-
mum exceeded considerably the mean value for January, but in absolute terms
this gain amounted only to 0,5 ¢ in average. In the maximum variant (V. )
when there was formed ege volk the wei ight of the ovary amounted to 2 g only
(Table 5). Thus the increase of the mean body w eight in our sample by 7 g

Table 5.
Tthe weight of ovaries in Collared Doves from January to March

A ballani gerle ovdriwmtimege janudrban és marciusban

Month n x(g) | X . § Vmin—Vmax
27. 01. 1981 28 0.101 0.006 0.032 0.029-0.150
23. 04. 1951 21 0.548 | 0.092 0.423 0.231-2.002
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seems to be caused not so much by the presence of ripe eggs in the ovarius, but
in a greater degree by the ac .cumulation of substances necessary for the ripening
of eggs. Recent literature data confirm this conclusion ( Murton—Westwood,
1977).

The seasonal differences in mean body weight }n'oved to be statistically
significant (f-est) in males between May and Jdmuu\ in females between \Ia\
d]ld October as well as May and March.

Sexual differences in body weight, which have been observed in every samp-
le, are worth mentioning, too (Table 4). In the material as a whole these diffe-
rences (males 200,38 g, females 197,77 g, t-test = 1,66) are less striking.

4. The bill

The outer appearance of the bill serves often as an indicator of sexual di-
morphism. As known the bill size changes throughout life: it grows some time
but in old specimens the wear may modify its average size.

In the present study adult specimens were e\cluslvel\ used (n = 49:23
and 26 7). One of the chief aim of the study was to reveal the sexual differences
in the f01m of the bill. The length and width of the bill and their ratio were
established. The bill ratio related to the mass of body forme the bill index. The
index so received was examined in each body welnht category. The results
summarized in Table 6. show that the lenght of bill is v 11tua!lv the same in both
sexes without significant differences. The bill width in males and females differ
even less. Therefore, bill size does not show sexual dimorphism. Similarly, no
differences were observed in the lenoth/wu]th ratio between the two sexes. The
only difference was that the maximum values of bill length and bill width
<renemll\ oceured in males, while those closer to the minimum values were more
characteristic of females.

Table 6.
Bill parameters of Collared Doves
A ballini gerle csor mevetcmcl. j([l(’m:uz
Parameters i X l X j § Vmin—V max

Bill length, mmn
A 26 16.29 | 0.158 | 0.807 14.5-18.6
Q 23 | 16.36 | 0.132 | 0.634 15.4-18.0
3l width, nun
A 26 6.22 | 0.106 | 0.543 4.7= 7.0
0 23 6.2 24 ( 5
3l length |
width relatio
o 26 |-2.634 | 0.0569 | 0.305
23 2.649 | 0,072 | 0.348

(S l\b

28
2 -

3.95
-3.6

Bill index
4 26 1312 | 0.035 | 0B 1.00-2.005
23 1.321 0.043 | 0.210 1.083-1.914

100



Table 7.

Bill characteristics of Collared Doves according to body weight categories
A balkdani gerle csériellemzdi tes‘ttumeq Arr!eqm winként

Mean hill Mean hill Mean hill Mean bill
Body weight categories i son o atlo e
eE | B, ot —.— W g TS Q
Lo Seier S 3 UM - J___ = b 5 s abe o e S
Below 180 g " 1 ‘
Z 6.8 16.5 2.42 1.45
Sa
186~200g = | 11 9 | 1V S RO hi i e e i o L L A

x 6.07 6.03 | 16.28 | 16.52 2.72 2.17 1.42 1.40
sz | 0.21 0.21 0.33 0.21 0.13 0.12 0.06 0.06
s | 0.687 0.638 | 1.076 | 0.628 | 0.436 | 0.403 | 0.210 | 0.166

200-220 g 7 a1 1 [ 12 11 12 11 12
x 6.23 0.36 '|'16.37 '| 18,18 2.63 2.5 120 1.24
Sz 0.12 0.16 0.20 0.19 0.04 | 0.09 ! 0.02 0.05

8| 037 | 0.676| 0.649 | 0.650 | 0.121| 0.320| 0.076 | 0.156
Above 220 g g n 3 2 3 2 3 3 3 2
x B.5 6.45 | 15.96 | 16.75 2.63 2.57 1.07 1.17
s | 023 0.35 0.09 0.25 0.08 0.10 0.04 0.04

s| 0.404| 0495| 0.153 | 0.353 | 0.134: 0.141 ! 0.068 | 0.054

In relation to body mass the width of bill increases linearly with weight. A
maximum width occurs in males, in accordance with the maximum value of
weight in them.

“ ithin the body category of 190-220 g bill lenght showes a change in a
positive direction, but in males above 2.’0 g a decrease of bill length could be
observed. This may be probably indicative of the bill wear, although it cannot
be unambigonsly proved (n = 3).

The lenoht width ratio of bill present a picture about shape of the bill. It was
interebtmcr to compare this parameter with the size of body. This index did not
differ agmﬁ(antl\ by sex (Table 7). The changes of bill index according to
body weight were followi ings. The highest value was found in the cateﬂm\' of
under 180 o. With further weight increasing the values oflnde\hecame more
and more reduced and the lowest one was found in the category of above
220 g. Thus, the bill size in adult birds is in inverse linear ratio to bod\ mass.

5. The heart

The size of heart is species-specific feature whose absolut and relative means
are modified in course of the ontogenesis, differently in nidifugous and insessori-
al birds (Shwarc, 1949, 1956). The weight of heart in adult birds does not change
as a function of the nourishment or the season. Within one species, however,
there are population differences in heart index (Hesse, 1924 ; Shware, 1949, 1956,
1958).

Until now data concerning the heart of Collared Doves are lacking. Our study
extended over a sample ﬁom January 1981 (n = 39:18 3 and 21 2) and one
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Table §.
Heart mass and heart index of Collared Doves in the Debrecen population
A balkdni gerle szivtimege €s szivindexe a debreceni pr)pulm wban

\\Plght of heart mass Heart index
Sex Date B L T g & = B e e
l n ‘ X ‘ SX ‘ s ‘ Vmin—Vmax X | Vmin— Pm..x J (05 t
|

g 0.1 1981 18 | 2.424| 0.070! 0.296/ 2.006-2.945| 1.20| 1.09-1.39 [12.2 | 3.47

03.1981 | 20 | 2.652| 0.047 0. 209‘ 2.247-3.008 1.31| 1.11-149 | 7.8

~ | Average 38 | 2.570| 0.044| 0.269| 2.006-3.008 1.25| 1.03-1.49 (27.4
;"‘ 01. 1981 | 21 | 2.263| 0.051 u.-ss '1.779-2.866| 1.18| 0.99-1.32 [10.3 | . on
| 0301981 | 17 | 2:838| 0.058| 0.259 2.239-3.085 1.43 1.28-1.60 | 8.4 | 526

3 J Average 38 | 2.520 n.uw .mJ 177 719 .i()‘m 1.32[ 0.99-1.60 [32.1

from March (n = 36: 19 S and 17 @), 75 specimens in all. The statistical means
of heart weight, the heart index and its variation coefficients were determined
and analysed by t-test (Table 8).

The heart welght of Collared Doves ranged between 2.0-3,0 g in both sexes.

Values lower than 2.0 g occured only in three cases and e\(-luslvely in females.
The mean heart wewht of both sexes are nearly the same (Table 8) what is in
accordance with the statement of Shwarc (194‘)). The individual variability
(C,) of heart reached 7.8-12.3%, in males and 8.4-10.39, in females, what
means 0.15-0.30 g in reality.

The relative weight of heart — the heart index — amounted to 1.269%, and

1.329%, in males and females respectively, what is surprisingly low in compari-
son with other birds, even of similar bO(l\ size where it ranges between 6-16Y%,,
but in Vanellus uuulhm and Fulica atra it reaches 2.3.-1‘” and 26.99, respec-
tively (Shwarc, 1949).

The heart index of Collared Doves is almost identical with that of Domestic
Pigeon, what reached 1.299; in our material (n = 15) and ranged between 1.11
and 1.55%,. The lowest index was observed in immature specimens. The vari-
ability of the heart index of Pigeons published (Simous, 1960; Sturkie, 1972)
varied between 1.02 and 1. 38 % and was probably ('Unnooted with the age or
body mass differences of various genetical stocks measured. But the crleat
similar ity between the heart indexes of Collared Doves and Pigeons assumes
that a heart index around 1.0-1.5%, is characteristic of sev eral genera of
Columbidae firmes and is probably also an order-specific antomical feature

A notifiable deviation in the heart weight was registered in our material in
March. The heart weight average of males were then by about 109 higher than
in January. The value of heart index rose significantly too ({ = 4.69), and its
variability (C,) decreased to 7.8 %, proving its authentl(\ (Table 8). Even great-
er changes were found in females, where the heart index increased more than
259%,. The heart index differences were also highly slgmf]cant (t = 6.26) and its
vaudblhf y was 8.4 %, It cannot be asserted that the rise of heart index followed
body w moh‘r gain as in this month average body weight decreased by 1 g in ma-
les and mclease(l by 7 g in females. Bmldm this it is proved that the heart
weight does not fluctuate with body weight changes. Not any case of heart
obeslty was found during the dissections. The increase of the mean body weight
in March can be partly explcmed by maturation of subadult birds wlnch to so-
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me extent, makes the higher values of heart weight more understandable.
On the other hand, it is not excluded that strange migrating birds with diffe-
rent habit may got into the sample. This question requires further study.

Author’s address:

Dr. 8. Bozsko

Department of Zoology and Anthropology
L. Kossuth University

H-4010 Debrecen

Hungary
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A balkéni gerle (Streptopelia decaocto Friv.) populicié ivar-
és koreloszlasa, valamint fontosabb anatomo-morfologiai jellemzoi

Dr. Bozsko Szvetlana

Jelen munka Debrecen balkdni gerle populdciédinamikai kutatasinak (Bozsko—Juhdsz,
1979, 1981) a folytatdsa. 1980. V. és 1981. I11. kozott 6t alkalommal, Osszesen 182 mada-
rat vizsgaltunk meg.

1. A populdci6 ivarmegoszldsa az év folyamédn viltozoé volt (1. tabldzat), de az Osszesség-
ben 50-509%;-0snak bizonyult.

2. Kor szerint csak juvenilis, szubadult és adult esoportok voltak elkiilonithetOk. A leg-
tobb juvenilis maddr nydr kozepén és Gsz elején fordult els, télen ardnyuk jelentGsen
esokkent, mérciusban pedig mar hidnyoztak a mintdbol, ami gyors ivarérésiikkel dll kap-
cesolatban. A majusi kis szamuk (3. tdblizat) a vérosi esokdk ft'-s;?,vl{rnhl() toyékmlységevel
magyarazhat6, ami dltaldnos jelenség Debrecenben. A populdcié nug.\'nhblk’ része adult
példanyokbol all, ardnyuk nydron 50%, de téli és tavaszi hénapokban elf;rl a 76, 11!.
989, -ot. Ez a balkdni gerle gyors ivarérését és részben a fiatalok elvandorldsat titkrozi
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A testtomeg megallapitisa begyvtartalom nélkiil tortént. Csak adult és szubadult
madarak adatai keriiltek kozlésre.

A testtomeg atlagaiban jellegzetes évszaki dinamika mutatkozott (4. tablazat). A himek
és a tojok tpsllummn- méjusban volt a legkisebb, oktoberben pedig kingroan nagy lett,
ami ennél a fajnal nem csak a vedlésnek, llanmn az Oszi taplall-kx altasnak is l\()sn)nh?té
A zold tap utdn G6sz elején a balkdani gerle dttér a sz.ara.&, energiadias kukoricamagra,
amelyet hoségesen szedhet a magtdrakndl. A tavaszi és az Oszi testtomeg-differencidl
‘-:Zlf_',‘ll]fllx!lll\llalx bizonyultak (f-proba pozitiv). Mérciusban a tojok dtlagosan 7 grammal
stlyosabbak voltak, mint januarban, testtémegiik megkozelitette a himekét. Ez a gyara-
podis nem magyarazhato pusztan a tnjéa megjelenésével, mivel az ovarinm atlagtomege
két honap kozott esak 0,5 grammal nétt (5. tablazat). A tojok tavaszi testtomegatlagainak
emelkedesét az adott mintdban inkébb a tojaséréshez szitkséges anyagok felhalmozodasa
okozhatta. A testtomeg ivari kiilonbségei minden egyes mintiaban jol érzékelhetok (4.
tablizat), de dsszesitett anyaghban ezek kevéshé feltiindek (himek 200,38 g, tojok 197,77 g,
t-proba 1,66).

4. A balkdni gerle es6rhosszisaga, ill. -szélessége, valamint ezek aranya nem mutatott
biztos ivardifferenciat. Egyediil az allapithaté meg, hogy a maximalis értékek dltalaban
himeknél fordulnak eld, a minimalis pedig a tojoknal (6. tabldzat). A csor wvlesq('gf' a
test gyarapoddsaval linedrisan nd, a esérhossz 180-220 g-os kategdridin beliil pozitiv iranyn
valtozast mutatott, de a 220 g folettl himeknél a es6rhossz csokkent. A esGrméretek ardanva
a testtomeghez viszonylitva a esbrindexet képezi. A es6rindex sem mutatott szignifikdns
ivarkiillonbségeket. A lognag\ohh értékek a 180 g alatti kategoriaban figyelhetdk meg.
Tovabbi testnivekedéssel az index értéke esokken, és legkisebb a 220 g feletti esoportban
(7. tibldazat). Az adult madaraknal a esérméret relativ értéke forditott linedris aranyban
van a te sttomeggel.

A balkani gml(' szivtomege mlmllut nemnél 2-3 g kozott van (8. tablazat). A sziv-
ine]u dtlagai 1,26% a himeknél, 1,329% a thul\nul A balkani gerle relativ szivtomege
nagyon kiesi més mmlall.unl\h(m lwpr-st de majdnem azonos, mint a hazi galambé (C’u[um-
ba livia ssp. domestica). Méréseink szerint a hdzi galamb szivindex-kozépatlaga 1,29
(n = 15). Elképzelhetd, hogy a szivindex 1,0-1,5 kizotti értéke a Columbidae rend speci-
fikus bélyege. A balkdni gerle debreceni ]i()p!l]d(‘ll)jﬂ])illl lényeges szivtomeg- és sziv-
index-atlageltérések mutatkoztak marcius hunapban (8. tablazat). A himek szivtomege
atlagosan 1(3,0‘!0 kal, a tojoké 25,09%,-kal nivekedett a janudrihoz viszonyitva. Erdsen
szignifikans valtozds tortént a két nem szivindexmutatoéjaban is (¢-proba:  himeknél
4,69, tojoknal 6,26). A szivinutatdk valtozdasa nem fiiggdtt linedrisan a testtomeg noveke-
désétol. Feltételezhetd, hogy az észlelt jelenség részben a sub-adult példdanyok érésével allt
kapesolatban, de nines kizarva, hogy méds habitust mutaté vonuld madarak keriiltek a
mintaba. i

Xz a jelenség tovabbi ellenérzést kivan.

Kiszonetnyilvanitis. Koszonetet mondok a rendelkezésemnre boesatott még nem publi-
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