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Abstract

KUCHTIK, J., DOBES, I, HEGEDUSOVA, Z.: Effect of genotype, sex and litter size on growth and basic traits
of carcass quality of light lambs. Acta univ. agric. et silvic. Mendel. Brun., 2011, LIX, No. 3, pp. 111-116

Evaluation of the effect of genotype (Romanov breed: n = 26, and F1 crossbreds of Suffolk-Romanov:
n =29), sex (males: n =37 and females: n = 18) and litter size (singles: n = 6, twins: n = 16, triples: n = 21
and quadruplets: n = 12) on growth and basic carcass quality traits of light lambs was carried out at an
organic sheep farm in Kuklik over the years 2007 and 2008. Throughout the experiment the lambs
were reared with their mothers, indoors. The weaning of lambs was carried out just before slaughter.
The daily feeding ration of the lambs consisted of the mother’s milk (ad libitum) and organic mineral
lick (ad libitum), whereas the lambs had free access to the feedstuff of their mothers. The daily feeding
ration of the ewes consisted of haylage (2.5 kg/ewe), meadow hay (ad libitum) and organic mineral lick
(ad libitum). The genotype (G) and the sex (S) had not a significant effect on growth of lambs in the
period from birth till the slaughter. On the other hand the litter size (LS) had a highly significant effect
on this trait, whilst the highest daily gain in above-mentioned period was found in singles (157 g).
Concerning the carcass traits the G had a significant effect only on carcass dressing percentage while
the S had a significant effect only on proportion of kidney. Nevertheless the LS had a significant effect
on carcass dressing percentage and the proportions of skin, kidney and kidney fat. In conclusion it
can be completed that the fatness scores of all individual carcasses were relatively very low which is

important for good realisation of the carcasses on the market.

lamb, Romanov, Suffolk, growth, carcass quality

The main product in Czech sheep breeding are
hard lambs whereas majority of lambs is slaughtered
in live weights higher than 30kg. On the other hand
the production of so called ,light lambs*, which are
the lambs with lower carcass weights than 13 kg, is
in the Czech Republic, compared to for example
Italy, Spain or Slovakia, minor. This fact is above
all affected by relatively low number of breeds or
crossbreds which are fit for this production and
relatively low interest of breeders in intensive
or semi-intensive fattening, which are for this
production recommended. Nevertheless in this
context it is necessary to complete, that production
of light lambs is, above all in southern european
countries, very prefered namely for good economy.
By the way, the main strenghts of this production

consist in relatively low consumption of fodder and
roughage, short period of fattening and relatively
good prices for light lambs in the market. However,
regarding the tendencies during last tree-four years
in Czech sheep breeding, the numbers of dairy
sheep and Romanov (RO) breed, which are very
suitable for production of light lambs, had increased
and presently we can meet this production in Czech
farms even more frequently.

Romanov breed belongs to most important
prolific breeds. On the other hand for this breed is
characteristic lower growth ability and worse carcass
quality compared to most of the dual-purpose and
special meat sheep breed. One of the mostimportant
possibility how to improve growth or carccas
quality in RO lambs consists in using of commercial
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crossing with the special meat breeds. In this regard
the ewes of Romanov breed are most frequently
crossed with Suffolk sires in the CR. The growth
of different crossbreds with Romanov breed in CR
was evaluated by Fantova and Cislikovska (1991).
Abroad the growth of the different crossbreds with
Romanov was assessed by Kridli et al. (2007). The
growth of lambs can be also affected by sex and litter
size, whilst this subject in crossbreds of Awassi x
RO and Charollais x RO was studied by Shaker et al.
(2002).

The carcass and meat quality of light lambs is
affected by a lot of different factors whilst the most
important factors are genotype, nutrition, slaughter
weight and sex. The effect of four different breeds on
carcass and meat quality of light lambs was assessed
by Sanudo et al. (1997). Burke et al. (2003) evaluated
the effect of different crossbreds with Romanov on
basic carcass traits. On the other hand the effects of
slaughter weight and sex on carcass traits and meat
quality in light lambs were evaluated by Pena et al.
(2005), Perez et al. (2006) and Santos et al. (2007).

The main aim of our experiment was to evaluate
effect of genotype, sex and litter size on growth
and basic traits of carcass quality of so called
»light lambs“, which were reared under organic
conditions.

MATERIALAND METHODS

The experiment was carried out at an organic
sheep farm in Kuklik located in region Vyso€ina in
the Czech Republic over the years 2007 and 2008.
The farm is situated at the altitude of 680m above the
sea level with an average annual temperature of 6.8
°C and precipitation of 965mm. The experimental
animals were purebred lambs of Romanov (RO,
n = 26) and F1 crossbreds of Suffolk-Romanov (SF
50 RO 50, n = 29). Most of interaction (for example
genotype x sex, genotype x litter size etc.) had not
a significant effect on growth and carcass quality
traits. For this reason only the effects of sex (males:
n =37, females: n = 18) and litter size (singles: n = 6,
twins: n = 16, triples: n = 21 and quadruplets: n = 12)
for the whole population were evaluated.

All lambs were born indoors from December 15
(2007) till January 17 (2008). During the period from
their birth until slaughter, all of the lambs were
reared indoors with their mothers. The weaning of
lambs was carried out just before slaughter. During
the experiment the daily feeding ration of the
lambs consisted of the mother’s milk (ad libitum) and
organic mineral lick (ad libitum) whereas the lambs
had free access to the feedstuff of their mothers. The
daily feeding ration of the ewes in the same period
consisted of haylage (2.5 kg/ewe), meadow hay (ad
libitum) and organic mineral lick (ad libitum). During
the experiment, all of the lambs were reared in
one flock under identical conditions without any
discernible differences in nutrition or management.

The first weighing of the lambs was carried out
till 24 hours after parturition. Simultaneously the

sex and the litter size of the lambs were recorded.
Next weighing of lambs was carried out just before
slaughter. The meat production characteristics
such as live weight (LWS), age at slaughter, average
daily gain (ADG) and the proportion of skin were
evaluated on the day of slaughter. Meat colour and
fatness of carcasses were also subjectively assessed
on the day of the slaughter. On the following day,
after a chilling period of approximately 24 hours,
the cold carcass weight (CCW), dressing percentage
of cold carcass weight and the contents of kidney
and kidney fat were evaluated. The skin percentage
was determined as the ratio of the weight of skin to
the live weight of lambs. The dressing percentage of
cold carcass weight was determined as the ratio of
cold carcass weight (CCS) to the slaughter weight.
The kidney percentage was determined as the ratio
of the weight of kidney to the weight of CCW. The
kidney fat percentage was determined as the ratio of
the weight of kidney fat to the weight of CCW. In fine
to slaughter procedure it is necessary to complete
that in our experiment was not carried out cutting of
carcasses to the standardized commercial joints with
regard to relatively low carcass weights.

Meat colour and fatness of individual carcasses
were determined using the Community scale for
carcass classification of light lamb (The Council
Directive 92/2137/EEC). Meat colour was assessed
subjectively, whilst in all individual carcasses in our
experiment were found only the classes , light pink“
and ,pink“ (Table I.). Fatness of carcases was assessed
using a scoring system that took into account the
carcass as a whole, as well as the quantity of kidney
knob and channel fat. Nevertheless in all individual
carcasses in our experiment were found out only the
classes ,low* and ,slight fatness“. The classification
scheme for statistical analysis of meat colour and
fatness is presented in Table I.

1: Theclassification scheme for statistical analysis of meat colour and
fatness

Class for Class for
Meat colour statistical Fatness statistical
score . score .
analysis analysis
Light pink 1 Low fatness 1
Pink 2 Slight fatness 2

Recorded data were statistically analysed using
the least-squares method (SAS; PROC GLM variant
ss4). The systematic effects were genotype (2 classes),
sex (2 classes) and litter size (4 classes). Statistical
analysis was carried out using the mathematical-
statistical programme SAS version 9.1.3.

RESULTS AND DISCUSSION

The genotype (G) had not a significant effect
on daily gain from birth till the slaughter (Table
1T) which is in agreement with Kridli et al. (2007),
Costa et al. (2009) and Petr ¢t al. (2009). On the other
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hand Fantovd and Cislikovsk4 (1991), Freking and
Leymaster (2004) and Kuchtik et al. (2010) reported
a significant effect of genotype on growth. In
our experiment the crossbreds of SF x RO had
a significantly higher birth weight, however their
daily gain from birth till the slaughter was non-
significantly lower compared to RO purebred lambs.
The lower daily gain in crossbreds with SF compared
to purebred RO lambs was not expected however
Shaker et al. (2002) in crossbreds of Awassi x RO
found out higher daily gain compared to crossbreds
of Charollais x Awassi whereas the Charollais breed
belongs to the most important special meat breeds
and Awassi breed is ranked among mixte breeds.
Further itis necessary to state that in our experiment
in both genotypes were found out relatively low
daily gains. This fact was above all affected by
extensive fattening of lambs and also by relatively
high numbers of triples and quadruplets in both
groups of lambs. The S had not a significant effect
on growth which is in agreement with the results
published by Giouzelyannis et al. (1997) and Kuchtik
etal. (2010). On the other hand Dobe3 et al. (2007) and
Cloete et al. (2007) reported a significant effect of this
factor on growth of lambs. Anyway it can be stated
that the males had higher daily gain compared to
females as expected.

The LS had a significant effect on growth of
lambs whilst the highest daily gain was found in
singles. Both these findings correspond with results
published by Shaker et al. (2002) and Kuchtik et al.
(2010). However the second highest daily gain was
found in quadruplets whilst the lowest daily gain
was found in twins. Nevertheless Shaker et al. (2002)
and Kuchtik et al. (2010) found the second highest
daily gain in twins.

The effect of G, S and LS on basic carcass traits,
fatness and meat colour of carcasses is presented
in table III. From this table results that the G had
a significant effect only on dressing percentage (DP).
Also Morbidini et al. (2005) and Pena et al. (2005)

reported a significant effect of the G on this trait. In
our experiment a significantly higher DP was found
in crossbreds compared to purebred lambs which
can be explained as the results of heterosis effect.
The levels of DP in both genotype in our experiment
were markedly lower compared to Pérez et al. (2007)
and Santos et al. (2007). On the other hand Zapletal
et al. (2010) in different crossbreds with Suffolk
reported comparable values of DP.

The genotype had not a significant effect on
fatness (F) and meat colour (MC). By contrast
Sanudo et al. (1997) and Juarez et al. (2009) reported
a significant effect of this factor on the fatness of
light lambs, however in their studies were found
markedly higher fatness scores compared to our
results. Nevertheless in both above-mentioned
studies was carried out relatively intensive fattening
of lambs. So the markedly lower fatness of caracasses
in our experiment was, in our opinion, above all
affected by extensive fattening of lambs.

The S had not a significant effect on DP, Fand MC
which is in the case of DP in agreement with Santos
etal. (2007) and Pérez et al. (2007). Nevertheless Pena
et al. (2005) did not find the effect of sex on DP and
MC, but they reported a significant effect of this
factor on F. In our experiment the higher DP and F
were found in males, while this groupe of lambs had
lighter colour of meat compared to females. On the
other hand Pena et al. (2005) found out in females
higher DP and F, nevertheless in the case of MC
their finding is in agreement with our result.

The LS had a significant effect on DP and its
highest value was found in singles whilst both these
findings are in agreement with Kuchtik et al. (2010).
On the other hand the LS had not a significant
effect on F and MC. However the lowest fatness was
found in singles whereas in this group was found
the darkest MC. By contrast the most light colour of
cacasses was found in quadruplets.

The G had not a significant effect on skin, kidney
and kidney fat percentages (Table IV). On the other

IL: Effect of genotype, sex and litter size on birt weight, slaughter weight, daily gain and age at slaughter

Birth weight Slaughter weight Daily gain from Age at slaughter
(kg) (kg) birth till the slaughter (g) (days)
L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M.
Genotype * n.s. n.s. n.s.
RO (A) 2.66+0,08" 14.06 £0.57 138 +4.51 82.4+2.57
SFx RO (B) 2.93+0,08* 13.86 £0.54 131+431 83.3+2.46
Sex n.s. n.s. n.s. n.s.
Males (A) 2.87+0,06 1435+ 0.46 140+ 3.65 81.9+2.08
Females (B) 2.72+0,09 13.58 +0.65 129+5.19 83.9+2.96
Litter size *k ** ** n.s.
Singles (A) 3.80+£0.16 B¢P 16.29+1.10°¢ 157 +£8.76 B¢ 79.6 £5.00
Twins (B) 2.96 £ 0.09 AcP 13.10+£0.65° 120+5.154 84.6 +2.94
Triples (C) 2.32+£0.08 28 12.75+£0.584 127 £4.66 82.4+2.66
Quadruplets (D) 2.10+0.1128 13.71+0.77 136+6.12 85.5+3.49

n. s.=nonsignificantly different; *, a, b=P<0.05,**, A, B,C,D=P <0.01



114 J. Kuchtik, I. Dobes, Z. Hegediisovd

IIL:  Effect of genotype, sex and litter size on basic carcass traits, fatness and meat colour of carcasses

Slaughter weight Colfi carcass Dressing Fatness (points) Meat _colour
(kg) weight (kg) percentage (%) (points)
L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M.
Genotype n.s. n.s. * n.s. n.s.
RO (A) 14.06 +0.57 5.67 £0.22 40.25+0.60°" 1.15+0.09 132+0.11
SFxRO (B) 13.86 +0.54 5.84+0.21 42.17+0.57° 1.24+0.09 1.53+0.10
Sex n.s. n.s. n.s. n.s. n.s.
Males (A) 14.35+0.46 5.92+0.18 41.31+0.48 1.28 £0.07 1.41+0.09
Females (B) 13.58 +0.65 5.58 £0.25 41.11+0.69 1.11+0.11 1.45+0.12
Litter size *k ** * n.s. n.s.
Singles (A) 16.29 +1.10"¢ 6.95 +0.438¢d 42.74+1.16°" 1.00+£0.18 1.61+0.21
Twins (B) 13.10+£0.65* 5.17+0.254 39.46 +0.68 * 1.23+0.11 1.43+£0.12
Triples (C) 12.75+0.584 5.15+0.234 40.51 +0.62 1.18 £0.10 138+0.11
Quadruplets (D) 13.71+£0.77 5.74+0.30° 42.15+0.81° 1.36+0.12 1.29+0.15

n.s. = nonsignificantly different; *, a, b, ¢, d =P <0,05,**, A, B,C=P <0,01

hand Sanudo et al. (1997) found out a significant
effect of the G on percentages of kidney and
kidney fat, whereas Zapletal et al. (2010) found out
a significant effect of this factor on percentage of
kidney fat. In fine it is necessary to complete that
the percentages of kidney and kidney fat in our
experiment were markedly lower compared to
Sanudo et al. (1997) whereas in our experiment were
found higher percentages of kidney and kidney fat
in SFx RO crossbreds.

The S had a significant effect on kidney percentage
whilst this factor had not a significant effect on skin
and kidney fat percentages. On the other hand Pérez
et al. (2007) found a significant effect of this factor
on kidney and kidney fat percentages, whilst Pena
et al. (2005) determined a significant effect of sex on
kidney fat percentage. From table IV. also results
that the percentages of skin, kidney and kidney fat

were higher in males which is, concerning kidney
percentage, in agreement with Pérez et al. (2007).
Nevertheless Peria et al. (2005) reported that the
percentages of kidney are the same in both sex, but
in the case of kidney fat percentage they found out
its percentage a significantly higher in females. In
fine of this part it can be state that the percentages
of kidney and kidney fat were in our experiment
relatively very low. In our opinion this fact was
above all affected by extensive nutrition of lambs.

The LS, compared to effect of the G or the S, had
a significant effect on percentages of skin, kidney
and kidney fat. The highest percentages of skin
and kidney were found in triples whilst the highest
percentage of kidney fat was found in quadruplets.
On the other hand the lowest percentages of kidney
and kidney fat were found in singles whilst the
lowest percentage of skin was found in twins.

IV: Effect of genotype, sex and litter size on weight of skin and percentages of skin, kidney and kidney fat

Weight of skin Skin Kidney Kidney fat
(kg) (%) (%) (%)
L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M. L.S.M. +S.E.M.
Genotype n.s. n.s. n.s. n.s.
RO (A) 1.30+0.07 9.23+0.45 0.39+0.02 0.31+0.02
SFxRO (B) 1.27 +0.06 9.25+0.43 0.43 +0.02 0.33 +0.02
Sex n.s. n.s. o n.s.
Males (A) 1.33+0.05 9.37+0.36 0.43+0.01" 0.33+0.02
Females (B) 1.24+0.08 9.11+0.51 0.38+0.02* 0.31+0.03
Litter size n.s. * ok *k
Singles (A) 1.49+0.13° 9.16+0.87 0.33+£0.03bcd 0.22+0.05°
Twins (B) 1.12+0.07¢ 8.58+0.51°¢ 0.41+0.02* 0.32+0.03¢
Triples (C) 1.30+0.07 10.25+£0.46"° 0.45+0.024 0.32+0.02°
Quadruplets (D) 1.22 +0.09 8.97+0.61 0.44+0.02* 0.43 +0.03 Ab¢

n.s.=nonsignificantly different; *,a, b, ¢, d=P £0,05,** A, B,C,D=P < 0,01
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CONCLUSIONS

The genotype and the sex had not a significant effect on daily gain of lambs in the period from birth
till the slaughter. On the other hand the litter size had a highly significant effect on daily gain in above-
mentioned period, whilst the highest daily gain was found in singles. Concerning the carcass traits the
genotype had a significant effect only on dressing percentage whereas the sex had a significant effect
only on proportion of kidney. By contrast the litter size had a significant effect on dressing percentage
and proportions of skin, kidney and kidney fat. In conclusion it can be completed that the fatness
scores of all individual carcasses were relatively low which is important for the consumers who prefer
lean lamb meat. The low fatness of the carcasses also leads to better realisation of the carcasses on
the market. The meat colour in all groups was also relatively very favorable whereas in all individual
carcasses was not found worse colour class than pink.

Acknowledgements
This study was supported by the Research plan No. MSM 2B06108.

REFERENCES

BURKE, J. M., APPLE, J. K., ROBERTS, W.J., BOGER,
C. B., KEGLEY, E. B., 2003. Effect of breed-type
on performance and carcass traits of intensively
managed hair sheep. Meat Science, 63: 309-315.

CLOETE, J. J. E., CLOETE, S. W. P, OLIVIER, J. J,
HOFFMAN, L. C.,2007: Terminal crosshreeding of
Dorper ewes to Ile de France, Merino Landsheep
and SA Mutton Merino sires: Ewe production and
lamb performance. Small Ruminant Research, 69,
1-3:28-35.

COSTA, R.G., BATISTA, A.S. M., MADRUGA, M. S.,
NETO, S. G., QUEIROGA, R.C.R. E,, FILHO, ]. T.
A, VILLAROEL,A.S.,2009. Physical and chemical
characterization of lamb meat from different
genotypes submitted to diet with different fibre
contents. Small Ruminant Research, 81: 29-34.

Council Directive 92/2137/EEC of 23. April 1992. O]
L241/1.

DOBES, 1., KUCHTIK, J., PETR, R., FILIPCIK,
R., 2007: Vliv vybranych faktorti na rtistovou
schopnost jehiiat kfizenct s vyuZzitim plemene
Suffolk v otcovské pozici. Acta univ. agric. et silvic.
Mendel. Brun., LV, 2, 27-32.

FANTOVA, M., CISLIKOVSKA, H. 1991: Vliv
plemenné pfisludnosti na kvalitu masa jehiiat
odchovanych na spoletné pastv€ s matkami.
Zivoisna Vyroba, 36, 7: 633-640.

FREKING, D. A., LEYMASTER, K. A. 2004:
Evaluation of Dorset, Finnsheeep, Romanoy,
Texel and Montadale breeds of sheep: IV. Survival,
growth, and carcass traits of F-1 lambs (1,2). Journal
of Animal Science, 82. 11: 3144-3153.

GIOUZELYANNIS, A., VAINAS, E., KATANOS, J,,
CHRISTODOULOU, V,, PLOUMI, K., 1997: The
performance of the Florina (Pelagonia) sheep in
comparison toits crosses. Czech Journal of Animal
Science, 42, 433-439.

JUAREZ, M., HORCADA, A. ALCALDE, M. J,
VALERA, M., POLVILLO, O., MOLINA, A., 2009:
Meat and fat quality of unweaned lambs as affected
by slaughter weights and breed. Meat Science, 83,
308-313.

KRIDLI, R. T., ABDULLAH, A. Y., SHAKER, M.
M., AL-SMADI, N. M. 2007: Reproductive
performance and milk yield in Awassi ewes
following  crossbreeding. Small Ruminant
Research, 71: 103-108.

KUCHTIK, J,, DOBES, I, HEGEDUSOVA, Z., 2010:
Growth of lambs of crossbreeds of Romanoyv,
Suffolk and Charollais breeds - effect of sex, litter
size and season. Acta univ. Agric. et silvic. Mendel.
Brun., 2010, LVIII, No. 5: 233-238.

MORBIDINI, L., ROSSETTI, E., COZZA, F,
PAUSELLI, M., 2005: Different protein source
(soybean or faba bean) in postweaning diets for
Apennine an Sopravissana (Italian Merino) light
lamb: slaughtering performances. Ttal. J. Anim.
Sci., 4 (suppl. 2): 34-36.

PENA, E, CANO, T., DOMENECH, V,, ALCALDE,
M. J., MARTOS, J, GARCIA-MARTINEZ, A.,
HERRERA, M., RODERO, E., 2005: Influence
of sex, slaughter weight and carcass weight on
“non-carcass quality in Seguretia lambs. Small
Ruminant Research, 60 (3), 247-254.

PEREZ, P, MAINO, M., MORALES, M.S., KOBRICH,
C, BARDON, C, POKNIAK, J., 2007: Gender and
slaughter weight effects on carcass quality traits
of suckling lambs from four different genotypes.
Small Ruminant Research, 70: 124-130.

PETR, R., DOBES, I, KUCHTIK, J, 2009:
Zhodnoceni rastu, zmasilosti a protu¢néni in vivo
u jehnat vybranych plemen a kifizenct. Acta univ.
agric. et silvic. Mendel. Brun., 2009, LVII, 2: 79-86.

SANTOS, V. A. C, DILVA, S. R.,, MENA, E. G,
AZEVEDQ, ]J. M. T.,, 2007: Live weight and sex
effects on carcass and meat quality of “Borrego
terrincho-PDO” suckling lambs. Meat Science, 77:
654-661.

SANUDO, C., CAMPO, M. M., SIERRA, 1., MARIA,
G. A., OLLETA, J. L., SANTOLATIA, P, 1997:
Breed effect on carcass and meat quality of
suckling lambs. Meat Science, 46 (4), 357-365.

SHAKER MOMANI, M., ABDULLAH, A.Y,
KRIDLIL R. T, BLAHA, ], SADA, L, SOVJAK, R.,
2002: Fattening performance and carcass value of
Awassi ram lambs, F1 crossbreds of Romanov x



116 J. Kuchtik, I. Dobes, Z. Hegediisovd

Awassi and Charollais x Awassi in Jordan. Czech composition of the Quadriceps femoris muscle in
Journal of Animal Science, 47 (10), 429-438. extensively fattened lambs. Archiv Tierzucht, 53

ZAPLETAL, D., KUCHTIK, J., DOBES, 1., 2010: The (5), 589-599.
effect of genotype on the chemical and fatty acid

Address

prof. Dr. Ing. Jan Kuchtik, Ing. Igor Dobes, Ph.D, Ustav chovu a $lechténi zvitat, Mendelova univerzita
v Brng, Zemédélska 1,613 00 Brno, Ceska republika, e-mail: kuchtik@mendelu.cz, Ing. Zdetika Hegediiova,
Vyzkumny tstav pro chov skotu v Rapoting, s.r.o., Vyzkumnika 267, 788 13 Vikyrovice, Ceskd republika,
e-mail: zdenka.hegedusova@vuchs.cz



