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A Limit for Antler Length in Captive Marals

Limite del Largo de Cuernos del Ciervo Colorado en Cautiverio
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SUMMARY: The main aim of this study was to estimate phenotypic correlations among live weight, withers height, rump
height, chest depth, chest width, thoracic girth, body length, hip widths (between iliac tuberosities and between isusitedsybed
forelimb cannon perimeter with antler length measured during the growth of marals on a Kazakh farm. The data comprisésl 18 anima
studied during their growth (at 18 months and at 24 months). In maral, the first period of antler productivity takesplage aff 24
months. This fact should be taken into account in order to select the best animals for antler production, which is thgosaifompur
farming this species.
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INTRODUCTION

Measuring offspring’s growth and development abne of the easternmost subspecies of Red deer that is native
different ages gives insight into the intensity of growth and areas in Kazakhstan, China, Mongolia and Russia. They
development, which can vary as the development of certaire large, strong animals: adult deer can be up to 150 cm
body parts depends on genetic and ecological influenceshigh and weigh up to 260-330 kg for males and 150-250 kg

for females. At 6 years of age (they have the greatest

At the peasant farm "Bagration" in East Kazakhstaproductivity at 6-12 years of age) the average weight of
special attention is given to the growth and development afitlers is 9.9 kg (2.0-11.9 kg) and the length of the stem is
marals to maturity because of the importance given to ant®4.8 cm (45-83 cm) (Lunitsyn, 2004). Red deer are highly
production. The breeding evaluation depends on eaghlued in livestock farming for the presumed healing
animal’s usage value. The development grade is obtaingperties of antlers in young individuals, the so-called
by measuring certain body dimensions, so being familiasiberian deer antlers”.
with correlations between certain production characteristics
is very important in breeding-selection work. If the
correlation is positive, the improvement of one characteristATERIAL AND METHOD
will influence the improvement of other mutually positive
characteristics, and thereby essentially affect the overall
selection success. The data used in this study comprised 18 male marals

of Russian and Kazakh origin, managed under similar

The aim of this study was to estimate phenotypiconditions, and measured during their growth at 18 months
correlations among live weight, withers height, rump heighand again at 24 months.
chest depth, chest width, thoracic girth, body length, hip
width (between the iliac tuberosities and between the ischial Local marals were from the peasant farm "Bagration”
tuberosities) and forelimb cannon perimeter, with antlgEast Kazakhstan region, Ulan area, village of Privolnoye,
length, measured during two periods of growth in Caspi&0® 06' N, 82 32' E). This farm has the status of a pedigree
Red Deer or maral§€ervus elaphus sibiricughe maral is factory for breeding Kazakh white cattle and is also a
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breeding farm for Simmental cattle. Maral and horseere used: measuring stick, measuring compass and ruler
breeding are additional branches. The farm is located intape). The measurements taken by stick were: wither height,
dry-steppe zone; the climate is sharp continental with largemp height, chest depth and width, and body length. The
daily and annual fluctuations in temperature, spanningnaeasurements taken by ruler were: thoracic girth, forelimb
range from -52.8C in winter to +40C in summer. The ave- cannon perimeter and antler length. The measurements taken
rage temperature in January is*C@g6in July +20.8C. The by compass were: hip width between iliac tuberosities and
average annual precipitation is between 180 and 230 mbetween ischial tuberosities. Each measurement was taken
Average thickness of the snow cover is 30—40 cm but it cance, always by the first author. Animals were measured in
be 5-80 cm in separate winters. The soils are dark chestwb using a subjection catch, therefore, no ethical permission
and solonetsic. Vegetation: feather grass, fescue, rumpas needed.
timothy grass, origan, clover, vetch and wormwood.
A Hotelling’s test was applied in order to determine
Russian marals were obtained from the agricultur@ithe two age periods presented differences according to all
production cooperative breeding factory "Tenginsky" (Altaparameters. A linear model to fit a quadratic regression
Republic, Ongudai area, village of Tenga; 50' 34" N, (straight line y=ax+b) was used, with Reduced Major Axis
85° 39' 22" E). This farm has the status of a pedigree factqigMA) as the algorithm. RMA tries to minimize the errors
for breeding the Altai-Sayan breed of marals. The farm is both x and y. With the linear model, this allowed us to fit
located in a mountain-steppe zone; the climate is sharp caolata to the 'allometric' function y=10bxa. As for withers
tinental with large daily and annual fluctuations irheight, the a values were larger than 1, indicating that a
temperature, extending from 48 in winter to +37.8C in  straight-line (‘isometric’) fit would not be possible; a
summer. The average temperature in January RC;1i6  polynomial fit was then attempted. The polynomial was used
July +13C. The average annual precipitation is around 3d0r all animals together in order to determine the antlers
mm. Average thickness of the snow cover is 30—45cm,growth to the fifth order (y=a5x5+a4x4+a3x3
varies from 6 cm in valleys to 1.5 m in mountains. The soilga2x2+alx+a0), as it presented the lowest chi-squared value
are chernozems, gray forest, sod-podzolic, steppe, mountdihe chi-squared value is a measure of fitting error - larger
meadow and mountain tundra. Vegetation: larch, karagaralues mean poorer fit). The Akaike Information Criterion
barberry, honeysuckle, kurilian tea, maral root, cowberryAIC), which represents a penalty for the number of terms,
pion herb and chabrets. was finally calculated. The AIC should be as low as possible
to maximize fit. As both age periods appeared differentiated,
The following basic live measurements from the lefthey were treated separately. In order to avoid normality
side of each animal were obtained: live weight, withergroblems, data were log-transformed (base 10) for all
height, rump height, chest depth, chest width, thoracic girtAnalyses. Statistical treatment was done with PAST (Hammer
body length, hip width (between iliac tuberosities andt al, 2001).
between ischial tuberosities), forelimb cannon perimeter and

antler length. For linear measurements, three instruments
RESULTS

Table 1. Phenotypic correlations among live weight, withers height, rump

height, chest depth, chest width, thoracic girth, body length, hip widths ) )

(between iliac tuberosities and between ischial tuberosities), forelimb cannon Hotelling’s test showed differences
perimeter and antler length, with antler length measured during both periodsetween both age groups (t2=4176.6, p<0.001).
of maral growth (n=18, the same animals at 18 and 24 months of age). Onjhenotypic correlations of the studied parameters

significant p-values (< 0.05) appear. with antler length according to age, are shown in
Phenotypic corrations 18 months 24 months Table I. Antler length showed correlation
Ts P Ts P (p<0.05) with all parameters for animals aged
Body weight 0.697  0.001 18 months. Negative correlations (p<0.05)
Withers height 0.797 0000  -0510  0.03( appeared with most parameters for animals aged
Rump height 0.820 0000  -0613  0.007 54 months. For body weight the correlation was
Chest d?pth 0930 0000  -0545 0.0 not significant. Withers height can be considered
Chest V.V'dt.h 0882 0000 -0487 0'045 a “size” parameter. It followed the quadratic
Thoracic girth 0.857 0.000 0.28: . . .
Body length 0910  0.000 0.144 regression with antler length: Y=3.462x-5.680,
Hip widith (iliac tuberosities) 0951 0000 -0588 o0o0i¢  '270.636 (p<0.001) and Y=-6.535x+15.571,
Hipwidth (ischid tuberosities) 0701 0.001 r2=0.260 (p<0.05) for animals aged 18 and 24
Cannon perimeter 0.746  0.000 months, respectively, showing in the latter a clear
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negative slope. The polynomial fit to the fifth order for all animalkORzZHIKENOVA, N.: SAMBETBAEV, A.:

which presented the best fit (X2=0.113) of all polynomials, clearlgLIKOV, O. & PARES-CASANOVA, P. M. Limite del

showed the limit on antler length according to withers height aigo de cuernos del ciervo colorado en cautivénib.J.

according to age (Fig. 1). Morphol., 32(2)568-570, 2014.
-4.538E06x5+4.828E07x4-2.054E08X3 +4.37E08%2-4.647E08x+1.977E08

RESUMEN: EI objetivo de este estudio fue esti-

1.84 . mar en ciervos colorados de una granja de Kazajstan, las
correlaciones fenotipicas entre el peso vivo, altura ala cruz,
1.8 ° la profundidad del pecho, ancho de pecho, circunferencia
° torécica, longitud del cuerpo, ancho de cadera (entre
176 tuberosidades iliacas e isquiaticas) y perimetro del miem-
& bro anterior, con el largo de cuernos medido durante su
'f:;n 1.7 crecimiento. Los datos de este estudio comprendieron 18
g - animales durante su crecimiento (entre los 18 y 24 meses).
'.z, 1.68- En el ciervo colorado el periodo inicial de la productividad
o de cuernos tiene lugar a los de 24 meses de edad. Este he-
E 1.64- cho se debe tener en cuenta para seleccionar los mejores
<~ animales para la produccién de cuernos, objetivo principal
1.64 para la crianza de esta especie.
1564 PALABRAS CLAVE: Correlacion fenotipica;
Maral; Rasgos morfoldgicos.
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