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Abstract. 96 Partridge chicks were taken at the onset of the study on the growth and development of
Partridges and it was terminated having 25 ten-week-old chicks. The rate of growth, the curve presenting the
increases in basic parameters, the curve for the weight increases, and the curve of regression for the coefficient
of the dynamics of growth have been included, as well as the fledging table which can be used as a guide for
determining the age of young Partridges.
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INTRODUCTION

The Partridge, Perdiz perdix (L.), a representative of the order Galliformes is a natural
inhabitant of open and semiopen forest and forest-steppe habitats in Europe and the Near
Asia. As all Galli it is a typical precocial bird; it stays in the nest only for the first few
hours after the moment of hatching and then the parents take the whole flock of 10-15
birds out onto the field. After three weeks the young display their first attempts at flying,
and after five weeks they are able to start their independent life. However, they do not
leave, as a rule, their family flock until the next spring, i.e. they stay together up to the
moment of the onset of spring sexual display.
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A large increase in arable lands, intensive afforestation, and the introduction of the
“three-field” rotation system in the XIXth century contributed to the period of prosperity
enjoyed by partridges. Partridges favour areas out of erop and small peasant holdings with
a wide range of crops cultivated there. With the present trend of progressive intensification
and specialization, a rapid decrease in areas out of crop and a gradual transformation into
the cultivation of large monocultures, the Partridge is unexorably deprived of its food
basis. The employment of chemicals on growing crops and the introduction of mechani-
zation on a large scale lead to the destruction of the natural environment and adversely
affect the numbers of the Partridge population. And consequently in the present stage
of the transformation of the natural environment for the Partridge, studies on the biology
of this species assume a particularly important character.

Studies on the development and growth of the Partridge, were started
by HAMMOND (1946) who also determined some regularities in the individual
development of mammals and birds, and he analysed them as two parallel
processes, (1) growth, i. e. an increase in the size of the body until the
given individual is completely grown up, (2) development of forms
consisting in changes in the proportion of tissues and organs up to the
moment when complete somatic maturity is attained. Other investigators,
particularly the Soviet ones, single out development processes as the expression
of the formation of new organs and new functions and physiological processes
in the organism. Thus development understood in this way is a continuous
process lasting all through the life of a given animal. FABIAN (1957) recorded
that when an organism undergoes the process of growth certain slow downs
are inevitable, and that they occur in a wave-like fashion. BOGrE (1958) divided
the period of the postembryonal growth into several stages each having its
own “intensity of growth”.

MATERIAL AND METHOD

The investigation was carried out in the period between June 1st, 1968
and September 13th, 1968. They were started on 96 one-day-old Partridge
chicks and the study was ended having under close observation 25 ten-week-old
Partridges (no measurements were carried out in respect of nine-week-old
chicks). All the Partridges were taken from the Experimental Breeding Center
of the Polish Hunting Society at Nowy Przybyszew.

The investigation included an analysis of the growth and development which compa-
rised the body weight and biometric measurements taken every 7 days in the morning
before the birds were fed. The body weight was taken on the technical scales for weighing
eggs, and after 4 weeks on the technical tangent-balance to the nearest 1 gramme. The fol-
lowing measurements were taken: 1) the body weight, 2) the length of the tibiotarsus from
the proximal end of the tibia bone to the process joining the distal end of the tibia with
the tibiotarsus, 3) the length of the femur from the trochanter major to the proximal end of
the patella in the knee-joint, 4) the width at which the hindlimbs are set — the distance
between the trochanter major of the two femur bones, 5) the width at which the forelimbs
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are set — the distance between the processes of the coracoideum bones forming together
with the scapula and the clavivula the glenoid cavities for the bone of the humerus, 6) the
length of the antebrachium from the process on the proximal part of the uina to the distal
root of the radius, 7) the length of the humerus from tuberculum laterale on its proximal
end to the joint bulge on the distal end, 8) the length of the beak — the maximum distance
between the lateral sides of the rhamphoteca on the beak, 10) the length of the sternum —
the length of its erista sterni. These measurements were taken with the slide gauge and
the metric tape to the nearest 0.1 mm. Besides the birds were photographed every week
against the background of a centimeter net 10 by 10 em in size.

Applying the classical statistical methods of the biological analysis of
growth the following points were calculated for each of the measurements:
a) the rate of growth calculated from the following formula:

Wk—Wp

i (Wk+ Wp)

100°/, (1)

where: Wk — value of the measurement for the week in progress, Wp — value
of the measurement from the previous week. The data for the most important
measurements are presented in graph 1. b) Mean values of measurements
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Graph 1. Curves presenting the rate of growth of separate parts of the body of Partridge

chicks up to the tenth week of life. z — age of chicks (in weeks), ¥ — rate of growth, 4 —

body weight, B — arm, C — length of the sternum,D — length of the femur, E — of the
tibiotarsus, F — of the forearm, G — hindlimbs gap, H — forelimbs gap.
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taken as a basis of the growth curve up to the age of 10 weeks (graph 2).
¢) The coefficient of growth intensity (K) calculated with the logarithmic method
(FABIAN, 1957; BOGrE, 1958) for the body weight of Partridges at the fol-
lowing age classes: 0-21 days, 21-42 days, 42-70 days. Coefficient K was
calculated on the basis of the following formula:

Ry 2 Sz Sy
n

82— —
n

where: 8 — total, # — number of days of life, ¥ — mean value of the measure-
ment, n — number of weeks in the study period.

Value K was plotted on the curve of regression according to the formulas:
y = Ke+b; b = y— Ko; where: ¥y — mean value of 1n body weights for the
study period, # — average for mean body weights for successive weeks, b —
the distance between the straight line and the abscissa (graph 3). d) A curve
presenting the mean body weight of chicks in separate weeks of life was drawn
on the basis of absolute data for each week of the study period (graph 4).
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Graph 2. The course of curves presenting the growth of separate parts of the body of Part-
ridge chicks up to the tenth week of life. # — age of chicks (in weeks), ¥ — length of the
given part of the body (in mm), B — length of the arm, ¢ — length of the sternum, D —
of the femur, B — of the tibiotarsus, F — of the forearm, ¢ — hindlimbs gap,
H — forelimbs gap.
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e) The rate and manner of fledging were closely observed while carrying out
the weekly measurements. When analysing the fledging of Partridges the
symbols where taken from Szurc-OLEcHOWA (1964), where p, — feather’s
quill, p, — the vane scarcely distinguished in the shape of bud, p, — lightly
developed vane on the calamus, p, — fully developed feather.

RESULTS

The diagrams of the rate of growth in separate weeks of life (graph 1)
indicate a dynamic and uneven growth in the first three weeks of life. Next
there is a gradual decrease in the rate of growth of separate organs between
the third and the eighth week. The rate starts increasing from the eighth week.
This can be explained in either of the two ways: either a new wave of growth
oceurs in this period (HAMMOND, 1946), or this is the beginning of fat depo-
sition before the winter which affects the size of the body and obviously the
body weight. We are provided with interesting material by an analysis of
the curve of growth rate for the width at which the bones of the hindlimbs
are set as its course differs from that of other curves. This curve, when com-
pared with diagrams characterizing the rate of growth of other body dimensions,
indicates that the largest increase is in the first week, the smallest in the second,
then it is levelled off, and finally it sharply increases between the seventh
and the eighth week. This unexpected increase occurs in the period when
sexual features of the Partridge start to be differentiated, and the hormonal
balance in the organism gets upset. We have grounds for supposing that this
increase is due to increasing differences between the male and female sternum
belts and obviously it results from the deepening sexual dimorphism. The
curve presenting the growth rate of the pelvis reveals sudden increases all
through the growth period. A sudden drop in the rate of growth between the
first and the second week and an equally sudden increase between the second
and the third week followed by a gradual decrease in the ensuing weeks can
be most probably attributed to the fact that the organism of the chicken gets
adapted to flight through the growth of muscles used actively during flight
and attached to the pelvis. Of the other data indicating the rate of growth
and not included in the diagram, it is worth to point out the negative growth
rate of the beak breadth between the sixth and the seventh week, and the
beak length between the seventh and the eighth week. A high negative value
of these parameters does not allow to include these results in the class of errors
in measuring or as connected with the loss of some chickens the measurement
results of which would be higher than the average. This is the result of the
hardening of the chicken’s rhamphoteca and the ensuing alterations in the
proportion. In the process the outermost layers of the rhamphoteca become
worn out and fall off. The rate of growth for the beak breadth amounts,
between the sixth and the seventh week, to 3.3 °/,, and for the beak length,



Table 1. The rate of fledging of separate parts of body of the Partridge, Perdiz perdiz (L.). Explanations: lined squares — fully
developed coverts; dotted squares — only down. P, — feather’s quill, p,-vane scarcely distinguished in the shape of bud, Py —

lightly developed vane on the calamus, p, — fully developed feather.
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between the seventh and the eighth week, to 7.65 °/,. The data for the coefficient
of growth intensity (K) (graph 3) support the conclusion that 0-3 week-old
Partridges grow most dynamically. The respective values of coefficient K
are as follows: up to the third week of life — 0.0840, between the third and

the sixth week — 0.0478. There are
(y)5 almost no variations in the intensity of

growth between the sixth and the tenth
4 At week and it amounts to 0.0487. As far as
the linear increase in separate parts of
the bird’s body is concerned (graph 2),

3
beside the case of a sudden increase in
5 / the distance between the bones of hind-
7 limbs as described above, the process of

Graph 3. The course of the curve presenting
the regression of the coefficient of growth inten-
0 sity (K). @ — age of chicks (in weeks), y—b
4 3 & 9 (x) (component of regression equation).

growth occurs, as a rule, quite smoothly. The curve presenting the growth
of the femur is most even and, consequently, this parameter can be taken as
an index of the chickens’ age. This becomes self-explanatory when we take
into account that Partridges are running birds and
that their hindlimbs are the main locomotoric (y)?“G
means. The curve presenting the increase in body
weight assumes, up to the first ten weeks, the form

of a typical sinusoidal growth curve (graph 4). The %

rate of juvenile fledging worked out by the author

can be used effectively for assessing the age of /
young Partridges (cf. Table 1). e /

120 /
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Graph 4. Variations in the average body weight of Partridge /
chicks for separate weeks of life. z — age of chicks (in /
weeks), y — average body weights of the Partridges analysed 0
(in grammes). (x)
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STRESZCZENIE

Badania przeprowadzono w okresie 1 VI-13 IX 1968 w Ofrodku Polgkiego
Zwigzku TLowieckiego w Nowym Przybyszewie. Rozpoczeto je na 96 jedno-
dniowych piskletach kuropatwy, zakoriczono na 25 osobnikach 10-tygodniowych.

Opracowano zmiany rozwojowe poszczegélnych elementéw ciala i pray-
rosty wagowe pisklat. Na wykresach umieszczono: tempo wzrostu (wykres 1)
i krzywa wzrostu (wykres 2) dla nastepujacych pomiaréow: dlugoscéi koSei
ramieniowej, przedramienia, nda, przedudzia, mogtka, rozstawu kosei biodrowych
i rozstawu kofci barkowych oraz dla ciezaru ciala (tylko tempo wzrostu).
Ponadto wykreslono przebieg krzywej regresji dla wspolezynnika sity wzrostu K
(wykres 3) oraz zmiany przecietnego ciezaru pisklat kuropatwy w poszeze-
g6lnych tygodniach zycia (wykres 4). Opracowane wyniki wskazuja, iz naj-
bardziej dynamiczny wzrost nastepuje w okresie 0-3 tygodni zycia, a krzywa
wzrostu ciezaru ciala przybiera postaé typowej sinusoidalnej krzywej wzrostu.
Ponadto opracowano tempo i sposéb opierzania sie mlodych kuropatw (tabela 1).
Uzyskane dane moga shuzyé jako kluecz do oznaczania wieku pisklat kuropatwy.

Objaénienia do wykreséw i tabeli:

Wykres 1. Krzywe tempa wzrostu poszezegélnych czeSci ciala pisklat kuropatwy
do 10 tygodnia zycia. » — wiek pisklat w tygodniach; y — tempo wzrostu; 4 — ciezar
ciala; B — ramig; C — dlugo$¢é mostka; D — udo; ¥ — przedudzie; F — przedramie;
@G — rozstaw koéei biodrowych; H — rozstaw kodei barkowych.

Wykres 2. Przebieg krzywych wzrostu poszezegélnyeh czeéei ciala pisklat kuropatwy
do 10 tygodnia zycia; » — wiek pisklat w tygodniach; y — dlugo$é badanej czeSei ciala
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(w mm); B — ramie¢; C — dlugoéé mostka; D — udo; F — przedudzie; F — przedramie;
G — rozstaw koéei biodrowych; H — rozstaw ko&ci barkowych.

Wiykres 3. Przebieg krzywej regresji dla wspélezynnika sily wzrostu K; o — wiek
pisklat (w tygodniach); y—b (skladowa réwnania regresji).

Wykres 4. Zmiany przecietnego ciezaru pisklat kuropatwy w kolejnych tygodniach
zycia; @ — wiek pisklat (w tygodniach); y — &redni ciezar badanych kuropatw (w g).

Tabela 1. Tempo opierzania si¢ kolejnych czefei ciala kuropatwy. Objadnienia; rubryki
zakreskowane — okrywa dojrzala, rubryki zakropkowane — wylgcznie puch; p, — palka
piéra; p, — choragiewka ledwo wyrézniajaca sie w postaci paczka; p, — choragiewka
ledwo rozwinieta na dutee; p; — piéro dojrzale; (1) — czedci ciala i upierzenie; (2) —
pierwszy dzieri; (3) — wiek w tygodniach; (4) — wierzeh glowy; (5) — boki glowy; (6) —
spéd glowy; (7) — kantar; (8) — boki szyi; (9) — szyja; (10) — piersi; (11) — boki ciala;
(12) — brzuch; (13) — kark; (14) — pas grzbietowy; (15) — boki grzbietu; (16) — kuper;
(17) — pokrywy podogonowe; (18) — pokrywy nadogonowe; (19) — steréwki; (20) — lotki
pierwszorzedowe; (21) — lotki drugorzedowe; (22) — lotki trzeciorzedowe; (23) — barkéwki;
(24) — pokrywy skrzydlowe; (25) — nogawice; (26) — pas odbytowy.

PE3IOME

Viccnenosanust 66um HavaTel 1 VI 1968 Ha 0fHOMHEBHBIX NMTEHIAX CEPOH KYpPONMATKH
u okonuensl 13 IX 1968 na ocobsax B Bospacre 10 Hemens. ViccnesoBaHHAM IOIBEPIHYTHI
6buTH 96 NTEHIOB, W3 KOTOPBIX JIO0 mocieaHel (as3sl HcciieJoBaumii ocTaiock 25 ocobeit.
Pabora Obuia Bumoymena Ha Crammum ITonbckoro obmecTBa oxoTHukoB B HoBoM
TTum6pmrese. TIpociexeHa BO3pacTHASs W3MEHYMBOCTH OTAECJBHBIX 3JIEMEHTOB TeJa
U npupocT Beca nrennos. Ha rpadukax mpezcrasiensl: Temi pocta (rpad. 1) m xpusas
pocra (rpad. 2) as CIeayIOmKX MPOMEpPOB: AIAHA IUICUeBON KOCTH, peruieybs, Geapa,
TOJIEHH, TPYIVHBI, PACCTABJICHAS OCIPEeHHBIX KOCTEH M PACCTABIICHUS TUICYEBBIX KOCTEH,
a TaKKe U1 Beca Tela TOJBKO TeMil pocta. KpoMe TOro GsuT HauepueH XOJ PerpeccHn
st koahumuenTta cwrst pocta K (rpad. 3) ® M3MEHEHHsT CPEHEro Beca NTEHIOB IO
nenensm (rpad. 4). IMoxydeHHble Pe3yibTaThl YKA3bBAIOT HA TO, YTO Hambolee MHTEH-
CHBHBIA POCT IMPOMCXOAUT B repron 0-3-HeIeNBHOTO BO3pAcTa, a KPHBAS YBEJMYCHHA
Beca TeNa NMPUHAMAET BHI THIAYHONW CHHYCOMIANBHOM KpuBoii pocta. Kpome TOro OnuI
MPOCIEXEH TeMI ¥ crioco® omepenns Moionpix mrun (tabi. 1). Tlonydennsle NaHHBIE
MOTyT OBITH HCIOJB30BAHBI B KAYeCTBE OMPEIENHTENS BO3pacTa NTEHIOB Cepoil Kypo-
TIATKH,

Ob6bsicaennst X Tpadmkam m Tabmmne:

I'padux 1. Kpusbie TeMria pocTa OTAE/BHBIX YaCTell Tea NTeHLOB Cepoit Kyponatku no 10-neaens-
HOTO BO3PACTA. X — BO3IPACT NTEHLOB B HEACNSX; ¥ — TeMIl pocTa; 4 — Bec Tena; B — mevo; C — mmMHa
rpymuast; D — 6eapo; E — ronens; F — npeamieyse; G — paccrapieHne 6eapeHnbix Kocteit; H — pac-
CTAaBJICHHEe IUICYEBBIX KOCTEH,
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I'padux 2. Xoa KpHBBIX TEMIA POCTa OTACIBHBEIX YacTeH Teja MTEHUOB cepoit Kyponarkuy o 10-ue-
JICIBHOTO BO3PACTA. X — BO3PACT NTCHUOB B HEACIAX; ¥ — JJIHHA HCCIeayeMoit YacTH (B MM); B — 1uievo;
C — mymHa rpyaunsl; D — Genpo; E — ronens; F — npeamiedse; G — paccrapieHne 6epeHHbIX KOCTei;
H — paccraBjeHHE IUICYEBBIX KOCTCH.

I'padux 3. Xox KpuBoif perpeccun ms koadduumenta cuist pocta K; X — BO3PAcT NTEHLIOB B He-
JIeNIsAX; y—b COCTABHAS YPABHEHHS PErpecCHi.

I'padux 4. M3MeHeHne cpeHero Beca MTEHUOB CePOoil KypOmaTK# MO HEJe/IsAM. X — BO3PACT ITEH-
LIOB B HEOENAX; y — CPEAHHI BEC B T.

Tabmaua 1, Temm onepeHnst OTACIEHBIX YacTei Tena cepoit Kyponatky. OObACHEHHS: 3aITPUXOBAHHBIS
rpader — 3penoe onepeHne, Kpamyarsie rpadpl — HCKIIOMHTEIBHO IIyX; Py — CTEPXKEHb Iepa; p; — ona-
XaJIo €/1Ba BHAHO B BHIE IMy4Ka; py — ONAXAIO €BA PA3BHTO HA CTEPKHE; py — 3pestoe nepo; (1) — gactu
Tena ® onepenue; (2) — uepsklt qeHb; (3) — Bo3pacT B HeAemsx; (4) — BEpXHAA 4acTh rojossl; (5) —
6oka royossl; (6) — HIKHAS YacTh royossl; (7) — y3geuka; (8) — Goka wreu; (9) — mest; (10) — rpyas;
(11) — 6oxka Tena; (12) — xusor; (13) — 3arsutoK; (14) — crmaHas nrepwins; (15) — 6oka crmust; (16) —
xBocroBas 4acte; (17) — moaxsocree; (18) — magxsocrtee; (19) — pynessie, (20) — nepBoCTENeHHBIE
MaxoBsl€, (21) — BTOPOCTENEHHBIC MAXOBBIC; (22) — TPETHECTENCHHBIC MAX0BbIe; (23) — IuTeYeBkIe Nephs;
(24) — Bepxuue Kporomue Kpbuta; (25) — nepsst rosenu; (26) — xsocrosast 061acTh.
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