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1. Fogsaghan tartott fenyves cinegét 10 napon at (nov. 11—20.)
luefenyd maggal, egy meggyvagot pedig ugyancsak 10 napon at (nov. 26.—
dec. 5.) gyertyan maggal etettek ad libitum. A kisérleti madarak ezenkiviil
esak ivovizet kapta.k Az emlitett magvak az Oszi és téli idészakban a két
madarfajnak természetes taplalékat kepeznk A kisérleti helyiség h6mér-
séklete 20 (*° koriil, viszonylagos nedv essege pedig 509 koriil ingadozott.
A taplalékul szolgidlé magmennyiséget és az el nem f()wyacwto‘rt maradékot
naponta 1 mg pontosea,qgal meértitk. A ketté kiilonbsége volt a fogyasztis.
Naponta felszedtiik és 1 mg pontossiggal lemértiik a kisérleti madarak
urulékét, majd villanyszaritoban szikkasztva jra mértiik. A kisérleti
madarakat naponta a taplalékvaltaskor mértiik 0,1 g pontossigal.

2. A feny6mag 4,5% vizet tartalmazott és az endoquerm Szaraz-
anyag kaléria értéke 6116 gcal-at tett ki. A gyertyan mag 5,5% vizet
tartalmazott és az endoszperm (tiszta mag-Lél, melyet a madarak fogyasz-
tanak) szarazanyag fizioldgiai héértéke 5590 geal-at tett ki. A meggyvagd
triillékének (elézoleg 129, vizet tartalmazott) szdrazanyaga 4218 geal-at
adott.

3. A fenyves cinege sulya a kisérlet elején 9 g, a kisérlet végén 8,5 ¢,
atlagban 8,8 g volt, az aktiv feliillete 42 em?2. Napi fogyasztasa :

324 4+ 7.3* darab lucfeny6 mag, V. c. (variacios koeffi('iem) e
1,661 4 0,038 g friss feny6mag, V. c. = 7,69%,, vagyis 1,586 g fenyomag
szarazanyagra atszamitva, mely a kisérleti madar festsulvanak 189 -4t
tette ki. Az atlagos napi kivalasztas (faeces és urina):

0,639 + 0,018 g, V. c. = 8,99, egyben a 129, viztartalommal, vagyis
0,560 g szarazanyagban, ami a madar napi szdrazanyag fogyasztisinak
a 35%,-a, teststlyanak pedig 6,4%,-a.

Az energlafogvasztaq, egy napon at, atlagban: 1,586 g x 6116 gcal,
vagyis 9700 geal. 1 g teststlyra naponta 1102 geal, mlgl em? aktiv feliiletr e
231 geal fogyasztas esik.

4. A meggyvagd kezdeti sulya 48,3 g, végsulya 47,2 g, atlag 47,6 g.
Aktiv feliilet 132 em?2. Napi anyagfogyasztisa :

* atlag és ennek a kozéphibaja
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258 4- 9,1 darab gyertydn mag, V. ¢. = 11,29%,;
3,357 + 0,16 g friss mag, V. c. = 15,49, vagyis

3,172 g gyertyan mag szarazanyagra atszamitva, mely a kisérleti madar

teqtsul} anak a 6,69,-At teszi ki. Az atlagos napi kivalasztas (bélsar, faeces
és vizelet, urina):

1,292 4 0,028 g, V.ec. = 6,9%, 249, viztartalommal egyiitt, szaraz-
anyagra atszamitva 0,980 g. Ez a napl szarazanyag fogyasztasnak 319 -a,
a madar testsulyanak pedig 29,-a

Az energiafogyasztas a kovetkez6 (napi atlag) :

3,172 g x 5590 gecal, vagyis 17 731 gcal. 1 g testsulyra 372 gcal, 1 em?
aktiv feliiletre pedig 134 geal napi fogyasztas esik. A kivalasztott anyagok-
kal vesztett energia mennyisége (napi atlag): 0,980 g x 4218 gcal,
vagyis 4134 gcal. Ez a napi energiafogyasztasnak 23 9;-a

5. Mindkét madarfaj a felvett taplalékot nagymértékben kihasznalja,
igy tehat a tarsulasbdl viszonylag nagy energiamennyiséget tavolitanak
el (v6. Gere G.1957. és Lindeman R. 1942). Technikai okoknél fogva csak a
meggyvagod kivalasztott anyagainak energiaértékét lehetett megallapi-
tani. Mar ebbdl a tajékoztaté adatbdl is kitlinik, hogy v1szonyla.g nagy
energiamennyiség marad a tarsulasban koprogén alapon, ami viszont
igazolni latszik Gere G. (1957) alapveté megallapitdsait a rekuperans
szervezeti csoport fontossagara vonatkozolag.

6. A fenyves cinege mint tilnyoméan rovarevs, hosszi idén at élni
tud mag-taplalékon is (stlyveszteség nelkiil), amit a fogsigbhan és szabad-
ban végzett megfigyelések, f6leg a maghdl és egyéb taplalekbol felha.lmo-
zott készletek is megersositenek. Készleteket (kéreg vagy zuzmo kozé, a.gra.,
a tllevelek kozé) a fenyves cinege mar kb. 30 napos koraban kezd gyiij-
teni. A mag, f6leg a feny6mag fontos létfenntarté taplalék e cinege faj
részére a téli hénapokban, ha tud]uk hogy lucfenyveseink hektidronként
50—145 kg magvat termelnek, ami ewyenlo 70—205 kg sz6l6cukor tap-
értékével. A cinege napi fogyasztasa szamottevs, mert kb. 3 teljes tobozt
tesz ki. A meggyvago a kisérletek eredményei szerint feltehet6n nem tud
hosszti idén at tiszta gyertydnmagon megélni, ha tekintetbe vessziik
a kisérletben észlelt folytonos sutlyveszteséget. Ez taldn arra vezet-
heté vissza, hogy egy gyertyan mag feltérése tobb atmoszféra nyornast
igényel, tehét nagy fizikai munkival, nagy energiaveszteséggel jar.

Some observations on the gross-metabolism
of the Coal Tit and Hawfinch on seed-diet under laboratory conditions
By F. J. Turéek
Forest Research Institute, Banshkd Stiavnica, Chechoslovakia
Some laboratory feeding experiments have been made on the Coal Tit, Parus ater,
and Hawfinch, Coccothraustes coccothraustes, with seeds of Norway spruce, Picea

abies and Hornbeam, Carpinus betulus respectively. The purpose of these experiments

was to ascertain the consumption of seeds and energy an the efficiency, with which
these birds utilize their foods.
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Materials and methods.

Birds. The male Coal Tit has been removed from the nest in summer 1957 as a
juvenile. The male Hawfinch has been caught as an adult bird in winter 1956. Birds
are kept in cages separately, at a temperature of about 20 C' and relat,. humidity
about 50 per cent; their daily thythm is about the same as in the field (no artificial
illumination).

Seeds. The seeds of spruce of Slovakian origin was from the crop 1955, with a water
content of 4,5 per cent. The calorific value of peeled seeds, thus of pure endosperm,
which is consumed by the Tit, has been found to have 6 116 geal in bomb-calor imeter.
The seeds of hornbeam of local origin from the crop of 1957 had 5,5 water content
and the endosperm, actually consumed by the Hawfinch had 5 590 gcalories.

The two species of birds have been chosen, the Coal Tit to be mainly insectivorous,
the Hawfinch mainly granivorous and both the seeds of spruce and the hornbeam
are a natural food of these birds, respectively, during autumn and winter — the time
of experiments also.

The experiments lasted ten days each : Coal Tit from November 11th to November
20th, Hawfinch from November 26th to December 5th. Both birds were fed with
wingless seeds with pericarp, ad libitum and water in a drinker. The seeds given were
daily weighted to 0,001 mg, similarly the rest. The difference between the two weights
was considered the consumption. From the same seeds, samples for dry matter and
calorimetric studies have been removed. The birds were weighed daily to 0,1 g. Si-
multaneously the*feces und urin were collected daily on the polished floor of the cages,
weighed to 0,001 mg, dried and those of the Hawfinch combusted in calorimeter (value :
4 218 geal).

It was technically not possible to involve more (and control) birds, which is a short-
age of this experiment. No corrections have been made in the caleulation of energy
consumption for the defective physiological utilisation of the albumine and fat, nor
for the volatile matter of the feces. Therefore the data presented must be handled with
some caution and are of rough, informative nature.

Resulis.

Coal Tit. Weight : initial: 9 g, final: 8,9 g, mean 8,8 g. Body surface 42 c¢m?,
calculated as grams to 2/3 power multiplied by constant — 10.

Consumption of matter: per bird per day

324 + 7,3 seeds, C.V. = 7,1 per cent 1,661 -+ 0,038 g fresh seed substance, C.V.=
= 7,6 per cent, or 1,586 g dry-matter, which makes 18 per cent of the birds’s body
weight.

Excretion (faeces and urina), mean per day per bird :

0,639 + 0,018 g, V = 8,9 per cent, in fresh weight with 12 per cent water content,
or

0,560 g dry-matter, which is 35 per cent of the daily dry-matter consumption.
The dry-matter of the excrete makes daily 6,4 per cent of the birds’s body-weight.

Consumption of energy : per bird per day :

1,586 g. 6116 geal, thus

9 700 geal, or 1 102 geal per gram of body-weight and 231 gcal per square-centimeter
of surface.

Hawfinch. Initial weight : 48,3 g, final : 47,2 g, mean 47,6 g. Surface of body 132
cm?.

Consumption of matter per bird per day :

258 + 9,1 seeds, C.V. = 11,2 per cent, or 3,557 + 0,16 g fresh food, C.V. = 15,4
per cent or

3,172 g dry-matter, which is 6,6 per cent of the bird’s own weight.

Excretion, mean per day per bird :

1,292 -+ 0,028 g, C.V. = 6,9 per cent, fresh weight with 24 per cent water content,
or

0,980 g dry-matter of feces, which makes 31 per cent of the daily dry-matter con-
sumption and makes 2 per cent daily of the bird’s own weight.
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Consumption of energy : per bird per day :

3,172 g. 5 590 geal, thus 17 731 geal, which is 372 gcal per gram of body weight and
134 geal per square centimeter of surface.

Energy lost in excreta : per bird per day :

0,980 g. 4 218 geal, thus 4 134 geal, which is 23 per cent of the daily energy intake.

Discussion.

Despite of the cautions mentioned above and the ignorance of the neutral tempe-
rature (Vorzugstemperatur HERTER’s) in these birds, the results show that the Coal
Tit can and does exist on a pure seed-diet without loss of weight. This is confirmed
by field observations and the storage of seeds of spruce and sometimes fir that I ob-
served and Hartory, 1953, states in connection with this and some other species of
Parus. Therefore the seeds of spruce are an important foodreserve in winter with
a high nutritive vaule : according to different sources the ecrops of spruce seeds per
hectare amounts in Europe from 50 to 145 kg, which is equivalent to 70 to 205 kg
of glucose. The consumption of the Coal Tit is high in these seeds and amounts daily
to about three whole cones.

The Hawfinch on the other hand, apparently cannot exist on pure hornbeam seeds
for a considerable time, although this is its standard food in most parts of Europe.
To brake about 250 hornbeam seeds a day is an enormous work, for the breaking of
one seed needs about ten atmosphere’s pressure.

Both birds with which the experiment was made utilize the food and energy intake
with a high efficenecy, if compared with some Evertebrates (cf. GEre, 1957 on the Fall
web-worm), thus more energy is lost by birds for the community (ef. LiNnDEMAN,
1942).

[t is of some interest from the behaviouristic point-of-view that the Coal Tit begins
with the storage of spruce seeds relatively early, at an age of about 30 days. The seeds
are stored beneath the bark, in crevices, linches ete. mostly singularly, but also in
small groups of two and more seeds. This is in accordance with the feeding habits
of this Tit, as — under laboratory conditions, at least — it mostly takes one seed only
for a feeding. The observation of feeding rhythm in two winter days, n = 133, resul-
ted as follows:

Number of seeds per feeding 1 : ‘[ . ‘ ¢ ; S
jast= o

44 |38 |20 |11

6'7!81...14'

9}4_51

Number of feeding in two days sl ‘

The series of items is close to a logarithmic series.

In the first three hours of the day (morning) a total of 46 per cent of the daily
food has been consumed by the Coal Tit. The consumption of one spruce seed lasted
from three to five seconds and the interval between two ,,big"’ feedings, e.g. in which
more than three seeds have been consumed was 14 to 17 minutes.

Finally let us present a comparison of the two birds in this experiment as to their
properties and energy consumption, in which the Hawfinch is a base of comparison

3. Table
AT e o i e Consumption /day
. 3 Relative
B ek jody weight Surface
Species P e su‘l;glz(ie per g of per cm?
& body weight of surface
a. Hawfinch 48 132 2,75 372 134
beeGeal Mt L ot | 9 ' 42 4,8 1102 231
Q=raetbay L el 5,73 3,1 0,6 0,3 0,6
* Calculated as surface: weight.
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