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MORPHOMETRIC PARAMETERS OF REX RABBITS’ HAIRS
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The paper presents the results of measurements of the structure of Rex rabbit fur coat representing
varieties: Castor, Blue, Chinchilla, Orange, Black, Havana, Lynx, Brown Marten, Blue Marten. Hair
samples were collected from live animals being in a similar age, from the hindquarters, at the time of a full
fur coat maturity. Performed measurements showed that the color variety influences statistically significant
(p<0,01) on the fur coat morphometric parameters such as the hair diameter and length. Among the tested
varieties the Blue Marten Rex was characterized by the shortest hair (quard hairs — 2,52 cm, wool hairs —
2,40 cm) and the Black Rex by the longest (guard hairs — 3,45 cm, wool hairs — 3,09 cm). Most equal fur
coat was found in a variety Chinchilla Rex, where the difference between wool hairs and guard hairs was —
0,01 cm. The diameter of the base part of hairs slightly differed between varieties. Larger differences were
recorded in the apical part of the hair. The smallest diameter of the guard hair was found in the varieties
Black Rex (54,33 um) and the biggest in Lynx Rex (80,33 um). The thinnest wool hairs were found in the
variety Castorex (12,80 um) and diameterest in Orange Rex (22,00 um).
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The breeding of rabbits for the fur needs to become acquainted with issues related to the hair
coat. Its main features are: the composition of the coat, height and hair length, density, flexibility,
softness, diameterness, color and gloss. The equalization of these characteristics throughout the coat
is very desirable. However, within characteristics the high variability is recorded what is associated
with morphology of hair and skin. The diameter and hair length affects the strength of the coat, its
softness, furriness and elasticity. These parameters are dependent on the age of the animal, its sex,
climate, season, diet, or its genetic characteristics, breed and color variety [6]. Rex rabbits are
typical animals used for a fur production. Their coat has a smaller length of the guard hairs, better
quality, density and equalization than common rabbits [1]. A characteristic feature of their coat is
almost the lack of two layers coat structure, typical for fur animals. Rex rabbits, due to mutation,
have a shortened the length of the guard hair, which are similar like wool hairs [2].

The full value coat appears in rabbits at the age of 7 months, what is important at the
assessing of the animal phenotype. The most desirable characteristics rabbits fur coat is obtained in
the period from mid-October to mid-March. Rex rabbits can be also pelted at the age of 5 months,
but then received skin is low [7].

The aim of this study was to compare morphometric parameters and characterize the hair
coat of Rex rabbit, representing different color varieties.

Materials and methods

The study was conducted at the Rex rabbits from the color varieties: Castor, Blue, Chinchilla,
Orange, Black, Havana, Lynx, Marten Brown, Blue Marten. Totally examined hairs taken from 100
individuals. Hair samples were collected from live animals being in a similar age, from the
hindquarters, at the time of a full fur coat maturity. The measurements of the guard and wool hair
diameter was done with use of the optical lanameter (PZO-MP3-Nr 1443). The diameter of each hair
was measured in two places: at the base part (Pars basalis) and at the thickest place of apical part (Pars
apicalis). Hair length was assessed using a standard ruler to the nearest 0,01cm. The complementary
microscopic examination of hair with use of Nicon Eclipse 50 i was also carried out and made their
photographic documentation with a digital microscope camera Moticam 2500.

The obtained results were statistically calculated using Statistica 8,0 (StatSoft 2007). The
effect of color variety on the measured parameters of hair was estimated using ANOVA. The
Tukey’s test was used to evaluate differences between rabbits’ varieties.



Results and discussion

The analysis of variance showed that the color variety is a factor which affects statistically
significant on all tested parameters of guard hairs as well as wool hairs (p < 0,01). On the basis of
the measurements it was found that the shortest length of guard hairs has a variety Blue Marten Rex
(2,52 cm) and the largest Black Rex (3,45 cm). The Tukey’s test revealed a number of statistically
significant differences between the average lengths of guard hair of tested color varieties, especially
between the Blue Marten Rex and the others with the exception of Chinchilla Rex.

Measurements of guard hair diameter showed that the thinnest base part occurred in a variety
Chinchilla Rex (11,33 um) and thickest in Brown Marten Rex (18,67 pm). However, measurements
made in the apical part took the smallest value in a variety Black Rex (54,33 um) and the largest
variety in Lynx Rex (80,33 um). The Tukey’s test showed statistically significant differences mainly
between varieties Castor, Blue, Chinchilla, Orange versus Black, Brown, Marten and Lynx (Tab.1).

Table 1
Morphometric parameters of rex rabbits’ guard hairs
Colour N Hair lenght (cm) Diameter of Pars basalis (um) Diameter of Pars apicalis (um)
type Mean | SE Min. | Max | Mean | SE Min. | Max. | Mean | SE Min | Max.

Castor 25 13,06 0,06 | 2,60 3,70 | 13,73 1 0,59 10,0 23,3 | 55,87 | 2,66 36,7 | 80,0

Blue 10 | 3,21 0,10 | 2,70 4,00 | 13,33 | 0,94 10,0 16,7 | 65,67 | 4,21 53,3 | 80,0

ﬁ:ln"hl 10 278 |0,10 |250 [3,00 1133 |094 |10,0 |133 |5900 |421 |433 |733

Orange | 10 | 3,03 0,10 | 2,70 3,40 | 12,33 | 0,94 10,0 13,3 | 58,33 | 4,21 40,0 | 80,0

Black 10 | 345 0,10 | 2,80 4,00 | 18,00 | 0,94 13,3 23,3 | 54,33 | 4,21 43,3 | 63,3

Havana | 10 | 3,27 0,10 | 2,90 3,70 | 14,33 | 0,94 13,3 16,7 | 70,33 | 4,21 56,7 | 106,7

Lynx 10 | 3,18 0,10 | 2,80 3,50 | 18,33 | 0,94 10,0 26,7 |80,33 | 4,21 60,0 | 100,0

Blue 10 [252 10,10 2,00 |280 (1500 |094 |100 |200 |6267 | 421 |367 |90,0
Marten
Brown 1 s 1504 014 [290 |3.00|1867 | 132 | 167 |233 |6733 | 595 |600 | 733
Marten

Total 100 | 3,05 0,04 | 2,00 4,00 | 14,63 | 0,37 10,0 26,7 |62,40 | 1,50 36,7 | 106,7

Measurements of the length of wool hairs showed that the shortest hairs has a Blue Marten
Rex (2,40 cm) and the longest a Black Rex (3,09 cm) (Tab. 2). These results correspond with results
obtained by the measurement of guard hairs. The smallest difference in the length of wool and
guard hair occurred in a Chinchilla Rex (—0,01 c¢cm) and the highest in a Brown Marten Rex
(0,50cm). In the measurement of the diameter wool hairs the lowest average value was reported in
the base part of a Chinchilla Rex (7,00 um) and the biggest in a Black Rex (10,67 um).

While, in the measurement of the apical part of a hair the lowest value received a Castorex
(12,80pum) and the largest an Orange Rex (22,00um).

Measurements of the hair diameter obtained in this work are comparable to those obtained in
studies of Barabasz et al. (2008) carried out in variety Costorex. These authors give the following
average values of of the hair diameter measured on the hindquarters: basal part of guard hairs —
16,25um, the apical part of guard hairs — 56,50um, and average wool hair diameter 17,29.
However, reported by them average hair length was 2,14cm, what is much lower than result
obtained in present work. This difference may be a result of different genotype of studied rabbits

and slightly lower quality of their coat.
Table 2
Morphometric parameters of rex rabbits’ wool hairs

Colour type N Hair lenght (cm) Diameter (O:IE? rs basalis Diameter of Pars apicalis (um)

Mean SE Min | Max | Mean SE Min | Max | Mean SE Min | Max
Castor 25 2,89 0,07 | 2,30 | 3,40 7,73 0,40 | 6,7 | 10,0 | 12,80 | 1,03 6,7 16,7
Blue 10 2,86 0,10 | 2,40 | 3,50 8,33 0,64 | 6,7 | 13,3 | 16,00 | 1,63 1,0 23,3
Chinchilla 10 | 2,79 0,10 | 2,50 | 3,00 7,00 | 0,64 | 6,7 | 10,0 | 13,33 1,63 6,7 26,7
Orange 10 2,92 0,10 | 2,70 | 3,20 9,33 0,64 | 6,7 | 13,3 | 22,00 | 1,63 | 13,3 | 30,0
Black 10 3,09 0,10 | 2,70 | 3,80 | 10,67 | 0,64 | 6,7 | 16,7 | 20,67 | 1,63 | 13,3 | 33,3
Havana 10 2,99 0,10 | 2,50 | 3,60 7,33 0,64 | 6,7 | 10,0 | 21,67 | 1,63 | 13,3 | 33,3
Lynx 10 2,94 0,10 | 2,50 | 3,90 7,67 0,64 | 6,7 | 10,0 | 21,67 | 1,63 | 13,3 | 26,7




Blue Marten 10 | 2,40 | 0,10 | 1,80 | 2,90 833 | 0,64 | 6,7 | 10,0 | 19,00 | 1,63 | 10,0 | 26,7

Brown Marten 5 2,44 | 0,15 | 2,00 | 3,10 7,33 | 090 | 6,7 | 10,0 | 17,33 | 2,31 | 10,0 | 26,7

Total 100 | 2,80 | 0,04 | 1,80 | 3,90 817 1 022 | 6,7 | 16,7 | 17,50 | 0,62 | 6,67 | 33,33

This is shown by the difference between the length of wool and guard hair, which for a Rex
rabbits type should be possibly minimal. Analyzing the of common rabbits coat parameters can be
seen that the diameter of hair, both wool (~ 15 pm) and guard (~ 65 pm) is more conservative
parameter than length [5].

On the basis of microscopic observations it was found that in the base part, the guard hairs
have a uniserial or biserial medulla (Fig.1), but the at the apical part medulla was multuiserial
(ladder) (Fig. 2). Wool hairs are characterized by uniserial medulla along the shaft (Fig.3).
Occasionally in the apical part is observed the emergence of a second row (Fig.4).
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Fig. 1. Pars basalis of a guard hair of the Orange Rex Fig. 2. Pars apicli’s of a guard hair of the Chinchilla Rex
rabbit (biserial ladder medulla). rabbit (multiserial ladder medulla).

Fig. 3. Pars basalis of a wool hair of the Castorex rabbit Fig 4. Pars apicalis of a wool hair of the Blue Rex rabbit
(uniserial). (uniserial medulla changed for biserial).

Conclusions

Conducted measurements of Rex rabbits’ hair showed that color variety has a statistically
significant influence on morphometric parameters such as the hair diameter and length. Among the
tested varieties a Blue Marten Rex was characterized by the shortest hair, and a Black Rex by the
longest. The most equal hair coat was found in a variety Chinchilla Rex. Diameter of the basal part of
the hair slightly differed between varieties. Larger differences were recorded in the apical part of the
hair. The biggest diameter of a guard hair was found in the varieties Lynx and Havana. The tickest
wool hairs were found in varieties Orange and Lynx.
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MOP®OMETPUYHI IIOKASHUKHU HNEPCTI KPOJIUKIB ITOPO/IU PEKC

Peszome
VY craTTi mpeacTaBieHi JaHi BUMIpIOBaHb CTPYKTYPH IIEPCTiI KPOJHKIB mopoau Pekc Takmx
BuaiB: Kacrop, biy, Hlunmmna, Opamx, briek, ['aBana, Jlinke, bpayn Mapren, biry Mapren. 3pazku



IIEPCTI B3SUTM B JKMBHX TBAapUH OJTHAKOBOTO BIKY 3 3aJHIX YaCTWH y 4Yac IMOBHOI 3pUIOCTI XyTpa.
OTpuMani BUMIPH ITOKa3alH, 110 PI3HOMAHITHICTE KOILOPIB BIumBac Ha (p < 0,01) mopdomeTpuuHi
MOKa3HUKM Taki sK jgiaMerp Ta gosxkuHa. Cepen mociiKeHHX 3paskiB biay Mapren Pekc
XapaKTePHU3yBaIach HaHKOPOTIINM XYTPOM (3axHCHA mepcTth — 2,52 oM, xyrpo — 2,40 cm) a baek
Pexc maiimoBmmmM (3axucHa mepcTs — 3,45 cM, xyrpo — 3,09 cm). PiBHOMIpHI IaHI ITOKa3aB BHI
IIuummna Pekc, pisHAL MK XYTPOM 1 3aXUCHOIO miepcTio cragoBmia -0,01cm. Jliamerp ocHOBHOL
YACTUHU IIEPCTI BIOPI3HAIACH Y DPI3HUX BUAIB KpoiukiB. HaiOinemnl BimMmiHHOCTI 3adiKCOBaHI B
BEpXHIN yacTuHI repcri. Haiimenmmii qiamerp 3axucHoi mepcti 0vB v biek Pekc (54,33 um) 1 Jligke
Pexc (80,33 um). Haiironmte xytpo y Buxy — Kactopeke (12,80 pm) 1 Opanx Pekc (22,00um).

C. Jlanunvcku, b. bapabaw, M. Mazepa, C. Kopnace
MOP®OMETPUYECKHUE ITOKA3SATEJIN HHEPCTU KPOJIMKOB IIOPO/JbI PEKC

AHHOTanu4

B cratee mpencTaBieHHBI 1aHHBIE U3MEPEHHUI CTPYKTYpPBbI LIEPCTH KPOJIUKOB MOPOAbl Pekc
takux BUnOB: Kacrtop, by, llunmmmina, Opanx, bnek, ['aBana, Jlunkc, bpayn Mapren, by
Mapren. O6pasipl MEPCTH B3sUTH Y KHUBBIX )KMBOTHBIX OJJMHAKOBOTO BO3PACTa M3 3aJHUX YacTeil BO
BpeMsi TIOJTHOW 3penocTr Mexa. [lomyueHHbIE W3MEpEeHUs! IMOKa3aid, 4YTO pa3HooOpasue IBETOB
BouseT Ha (p < 0,01) mopdomerpuueckre mOKazaTenM Takhe Kak auamerp W umHa. Cpean
uccienoBaHHbIx 00pasznoB biry Maprten Pekc xapaktepu3zoBasiachk KpaTuyalIIMM MEXOM (3aluTHAas
mepete — 2,52cm, mex — 2,40cm) a briek Pexc cambiM 1iHHBIM (3amuTHAs mepctb — 3,45 ¢,
Mex — 3,09 cm). PaBHoMepHbIe ganHble Toka3an By [IuHmmia Peke, pasHuiia Mexmy MeXoMm U
3amuTHOM mepcThio coctapisuia —0,01cM. /lnameTp OCHOBHOM YacTH MIEPCTH OTJIMYANACh Y Pa3HbIX
BUIOB KponukoB. Hanbonbiime ornuums 3aduKCUpOBaHbl B BEpXHEH YacTH mepctd. HanMeHbimii
JMaMeTp 3auTHON mepet Obl1 y briek Pexc (54,33 pm) u Jlunke Peke (80,33 pm). Camblii TOHKHIH
Mmex y Buga — Kacropekc (12,80 wpm) u Opamx Pekc (22,00 pm).
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