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Abstract

The present study evaluated the growth dynamics of female lambs of the Tsigai breed (rusty variety) and triracial
crossbreds (50% Suffolk x 37.5% German Blackface x 12.5% Tsigai) from birth to 8.5 months under controlled
management conditions. A total of 124 female lambs were allocated into four groups according to breed and birth
type: twin Tsigai (L1, n = 18), single Tsigai (L2, n = 62), twin crossbred (L3, n = 11), and single crossbred (L4, n =
33). Body weights were recorded at birth, at weaning, at 7 months, and at 8.5 months, and both total weight gain and
average daily gain (ADG) were calculated.

During the first two periods (pre-weaning and post-weaning up to 7 months), all lambs were fed identical rations. In
the final period (7-8.5 months), the twin Tsigai females received a modified concentrate diet containing yeast. Twin
Tsigai females exhibited the lowest ADG during both the pre-weaning (187.51 g/day) and post-weaning periods
(92.97 g/day), but the highest ADG in the final period (153.44 g/day).

These findings highlight the importance of implementing targeted nutritional strategies for lambs with lower initial
growth potential, particularly in order to improve performance during later developmental stages.

Keywords: crossbred, feeding strategies, single, Tsigai, twin.

1. Introduction objective in modern sheep production, as growth

traits are closely related to production efficiency,
Sheep production represents an important feed utilization, and overall farm profitability.
component of the livestock sector in many regions Body weight at different developmental stages,
of the world, contributing significantly to meat, total weight gain, and average daily gain (ADG)
milk, and wool production, as well as to the are commonly used indicators for evaluating lamb
sustainability of rural agricultural systems. growth and  productivity —under  various
Improving growth performance in lambs is a key management systems [1, 2].

The growth performance of lambs is influenced by
* Corresponding author: Ilisiu Elena, 0040747297257, a  complex interaction of genetic and

environmental factors. Among these, genotype,

nuti.ilisiu2@yahoo.com ) -
birth type, and nutritional management are
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considered the most important determinants of
early growth and development. Genetic
background plays a crucial role in determining
growth potential, carcass characteristics, and
adaptation to different production systems.
Crossbreeding strategies are widely used in sheep
production to improve growth rate, feed
efficiency, and overall productivity through
heterosis effects [2, 3].

Birth type is another important factor affecting
lamb growth performance. Lambs born as singles
generally have higher birth weights and improved
growth rates compared to those born as twins or
multiples. This difference is mainly attributed to
reduced competition for nutrients during fetal
development and greater access to maternal milk
during the suckling period [4]. Consequently,
twin-born lambs often exhibit lower birth weights
and slower early growth, which may persist
throughout the pre-weaning period unless
adequate nutritional support is provided [5].
Nutritional management represents a critical
component of lamb production systems,
particularly during the early stages of growth.
Adequate feeding strategies during the pre-
weaning and post-weaning periods are essential to
support optimal growth rates and to maximize the
genetic potential of animals. Balanced concentrate

diets and appropriate supplementation can
significantly  improve  weight gain, feed
conversion efficiency, and overall lamb

performance [6]. In addition, targeted nutritional
strategies may help compensate for the reduced
growth potential observed in twin-born lambs or
animals with lower initial body weight.

The interaction between genotype, birth type, and
feeding management can therefore strongly
influence the growth dynamics of lambs
throughout the production cycle. Understanding
these relationships is essential for optimizing
feeding programs and improving productivity in
sheep farming systems. In this context, evaluating
lamb growth under controlled management
conditions provides valuable information for
developing efficient nutritional strategies and
improving overall production performance.
Therefore, the objective of the present study was
to evaluate the effects of birth type, genotype, and
nutritional  management on the growth
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performance of female lambs from birth to
approximately 8.5 months of age under controlled
production conditions.

2. Materials and methods

The research was conducted at the Experimental
Base Reghin, located in Mures County, Romania.
A total of 124 female lambs, both twin- and
single-born, belonging to the Tsigai breed — rusty
variety (TI) and triracial crossbreds (50% Suffolk
x 37.5% German Blackface x 12.5% Tsigai —
rusty variety; SGT), were monitored from birth
until approximately 8.5 months of age (=250
days). The lambs were assigned to four groups: L1
— 18 twin TI females; L2 — 62 single TI females;
L3 — 11 twin SGT females; and L4 — 33 single
SGT females. Lambing occurred between January
and March. Lambs were identified at birth using
farm ear tags and weighed, and all information
regarding birth date and birth type was recorded.
Ewes and their lambs were housed together and
managed under identical conditions.

The body weight development of the four groups
of female lambs was monitored over three distinct
periods in 2024: birth to weaning (62—67 days),
post-weaning until 7 months (150 days), and from
7 to 8.5 months. Feeding was identical across all
groups during the first two periods. In the final
period (7-8.5 months), only twin Tsigai females
(L1) received a modified concentrate diet for 42
days (06 September—18 October 2024), in which
the proportion of corn and barley flour was
reduced, while the proportion of sunflower groats
was increased and feed yeast was included.

The composition of the concentrate feed used is
presented in Table 1. Lambs were raised indoors,
and feed was provided ad libitum. Additionally,
hill hay was included in the ration for all groups.
Body weight of lambs was recorded at birth (BW),
weaning (WW), 7 months (W7), and 8.5 months
(W8.5). Total weight gain (TG) and average daily
gain (ADG) were calculated for each period.

To assess the impact of feeding on lamb growth
rate, mean comparisons between the four groups
for the measured variables were performed
using Tukey’s test in JASP software.
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Table 1. The composition of the concentrated feed used in the experiment

Specifications Period
Birth — 7 months 7 months — 8.5 months Birth-8.5 months
(42 days)
Period
Birth — 7 months 7 months — 8.5 months Birth-8.5 months
(42 days)
L1 L1 12,1L3,14
Corn flour (%) 55.00 40.00 55.00
Barley flour (%) 30.00 40.00 30.00
Sunflower groats (%) 12.00 15.00 12.00
Feed yeast (%) - 2.00 -
Calcium (%) 2.00 1.50 2.00
Salt (%) 1.00 1.50 1.00
DM g/kg feed 870 870 870
DP g/kg DM 101.44 112.64 101.44
NE MJ/kg DM 8.11 8.11 8.11

Note: DM-dry matter; DP — digestible protein; NE — net energy;
The calculated composition was based on tabular values derived from the ingredient composition of the experimental

diet [6]
3. Results and discussion

The present study evaluated the growth
performance of female lambs from birth to 8.5
months of age, considering the effects of birth
type, genotype, and nutritional management. The
results confirm that these factors interactively
influence body weight, total weight gain, and
average daily gain (ADG) throughout early life.

Effect of birth type

As expected, single-born lambs exhibited
higher birth weights and superior growth
performance compared to twin-born lambs. In

Tsigai lambs (L2) had an ADG of 227.17
g/day, whereas twin Tsigai lambs (L1)
averaged 187.51 g/day. This pattern is
consistent with previous research indicating
that intrauterine competition and reduced milk
availability negatively affect growth in
multiple-born lambs [4, 5]. Similar trends
were observed in the crossbred groups,
although the differences between single- and
twin-born lambs were slightly reduced,
suggesting that crossbreeding can partially
mitigate the growth disadvantage associated
with multiple births [1].

the pre-weaning period (Table 2), single

Table 2. Body weight dynamics of female lambs during the pre-weaning period (mean =+ standard error)

Specification L1 (n=18) L2 (n=62) L3 (n=11) L4 (n=33)
BW, kg 3.65+£0.164 3.98 £0.098 4.06 +£0.20 4.46+0.1218
WW, kg 15.86 + 0.694Ba 18.01 £0.372 19.77 £ 0.892 19.32+0.518
TG, kg 12.28 +0.66"2 14.03 £ 0.36* 15.72 £ 0.85 14.86 + 0.494
ADG, g/day 187.51 £ 9.634B 22717 +£5.194 233.63+12.32 247.09+7.118
Age at weaning, days 65.72 +£3.40 63.16 +1.83 67.64 +£4.35 62.42 +£2.51

Note: » B — average with the same superscripts in the same row indicate differences (p < 0.001, p <0.01);
2~ average with the same superscripts in the same row indicate differences (p < 0.05);

Effect of genotype consistently outperformed purebred Tsigai
Crossbred lambs (50% Suffolk x 37.5% lambs in terms of body weight and ADG. At 7
German  Blackface x 12.5%  Tsigai)  months, single crossbred lambs (L4) reached
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38.04 kg, compared to 33.98 kg in single
Tsigai lambs (L2). These results (Table 3) are
consistent with previous studies
demonstrating heterosis effects on growth
traits in sheep, particularly in crossbreds
combining meat breeds and local breeds [2,

3]. The enhanced growth observed in
crossbred lambs can be attributed to both
genetic  potential and improved feed
efficiency, reinforcing the value of strategic
crossbreeding in production systems.

Table 3. Body weight dynamics of female lambs during the post-weaning period (mean =+ standard error)

Specification L1 (n=18) L2 (n=62) L3 (n=11) L4 (n=33)
WW, kg 15.86 + 0.694B2 18.01+£0.374 19.77 £ 0.89* 19.32+0.51B
W7, kg 29.79 £+ 1.224Ba 33.98 + 0.66% 38.86 + 1.56%° 38.04 + 0.90Bc
TG, kg 13.93 £ 1.06" 15.98 £0.57° 19.09 + 1.36° 18.72 £ 0.79Ab
ADG, g/day 92.97 + 6.914B 111.31 £3.72° 135.66 + 8.834 128.18 £ 5.10Ba
Duration, days 150.22 +£4.17 14421 £2.25 139.91 £5.33 145.12 3.08

Note: B — average with the same superscripts in the same row indicate differences (p < 0.001, p < 0.01);
a.b.c_ average with the same superscripts in the same row indicate differences (p < 0.05);

Effect of nutritional management

Targeted nutritional  interventions  were
particularly effective for twin Tsigai lambs
(Table 4). During the 42-day period from 7 to
8.5 months, the concentrate feed for L1 lambs
was modified by reducing the proportions of
corn and barley while increasing sunflower
groats and introducing feed yeast. This resulted
in an increase in ADG to 153.44 g/day,
compared to 92.97 g/day in the previous post-
weaning period. These findings highlight the
ability of dietary management to compensate for
growth deficits in lambs with lower initial body
weight [7]. Similar observations have been
reported in studies where enhanced post-
weaning nutrition improved the growth rates of
twin lambs [2, 5].

Several studies have demonstrated that
supplementation with feed yeast, particularly
Saccharomyces cerevisiae, can improve
growth performance and feed utilization in
lambs. Yeast cultures are known to stabilize
ruminal pH, stimulate cellulolytic bacterial
populations, and enhance fiber digestion,
leading to improved nutrient availability and
animal performance [8, 9]. For example, [10]
evaluated the effect of yeast culture
supplementation in growing Awassi lambs
and reported significant improvements in
growth performance. Lambs receiving 3 g/day
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of Saccharomyces cerevisiae showed a higher
average daily gain (266 g/day) compared with
the control group (212 g/day), as well as
improved digestibility of crude protein and
neutral detergent fiber. The authors concluded
that yeast supplementation enhances rumen
microbial activity and contributes to improved

feed efficiency.
Similarly, [11] reported that yeast supplementation
improved nutrient digestibility and growth

performance in lambs fed high-concentrate diets.
Their results indicated that animals receiving yeast
culture exhibited higher average daily gain and
improved feed conversion ratio compared with non-
supplemented groups. These positive effects were
attributed to increased microbial protein synthesis
and improved ruminal fermentation.

In another study, [12] observed that supplementation
with live yeast improved rumen fermentation
parameters and increased the population of
beneficial rumen microorganisms, resulting in
improved feed utilization and growth rates in small
ruminants. These findings support the hypothesis
that yeast additives act as rumen modulators that
promote more stable fermentation conditions.

More recently, [13] reported that yeast-based feed
additives can increase growth performance and
improve metabolic efficiency in lambs, mainly by
enhancing ruminal microbial activity and nutrient
digestibility. Their findings showed that lambs
receiving yeast supplementation had higher final
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body weights and improved average daily gain g/day), suggesting a compensatory growth

compared with control animals. response facilitated by improved nutrient
The results reported in the present study are utilization. This observation supports previous
consistent with these findings. The inclusion of reports indicating that yeast supplementation can
feed yeast in the diet of twin Tsigai lambs during be particularly beneficial for animals with lower
the 7-8.5 month period was associated with a initial growth potential, such as twin-born lambs.

marked increase in average daily gain (153.44

Table 4. Body weight dynamics of female during 7 — 8.5 months (mean =+ standard error)

Specification L1 (n=18) L2 (n=062) L3 (n=11) L4 (n=33)
W7, kg 29.79 £ 1.22ABa 33.98 £+ 0.66° 38.86 = 1.564P 38.04 £ 0.90B¢
W8.5, kg 36.24 £1.334 36.77 £ 0.72B 4419+ 1.718 43.32 +£0.994
TG, kg 6.44 £ 0.524 2.78 £ 0.28ABC 5.33 £0.66° 5.28+0.388
ADG, g/day 153.44 +12.334 66.28 + 6.654B¢ 126.84 = 15.78¢ 125.69+9.118
Duration, days 42 42 42 42

Note: B¢ _ average with the same superscripts in the same row indicate differences (p < 0.001, p < 0.01);
ab¢ _ average with the same superscripts in the same row indicate differences (p < 0.05);

Growth dynamics across periods expressed not only at birth but throughout early
Analysis of growth over the entire period from life. The interaction between birth type and
birth to weaning (Table 5) showed clear nutritional management was particularly evident:
distinctions between groups. Single-born lambs twin Tsigai lambs experienced substantial

maintained higher body weights and ADG compensatory growth when provided with the
throughout, reflecting the persistent influence of modified feed, illustrating the importance of
birth type. Crossbred lambs displayed consistently integrating feeding strategies with genetic and
higher absolute growth compared to purebred reproductive factors [1, 4].

Tsigai lambs, suggesting that genotype effects are

Table 5. Body weight dynamics of female from birth to 8.5 months (mean + standard error)

Specification L1 (n=18) L2 (n=62) L3 (n=11) L4 (n=33)
BW, kg 3.65+£0.164 3.98 £0.098 4.06+0.20 4.46+0.1218
W8.5, kg 36.24 £1.334 36.77 £ 0.728 4419+ 1.718 43.32 £0.994
TG, kg 32.59 £ 1.284B 32.79 £ 0.69¢P 40.14 + 1.634€ 38.86 £ 0.948P
ADG, g/day 126.20 + 4.704B 131.68 +2.53¢P 160.29 £ 6.014¢  155.63 + 3.478P
Age, days 257.94 +£2.99 24937 +1.61 249.55+3.82 249.55+£2.21

Note: B¢ D _ average with the same superscripts in the same row indicate differences (p < 0.001, p < 0.01);
a.b¢_average with the same superscripts in the same row indicate differences (p < 0.05);

Implications for sheep production 4. Conclusions

The findings have practical implications for sheep

management. Identifying lambs with lower initial The growth performance of female lambs is
growth potential, such as twins or purebreds with strongly influenced by birth type, genotype, and
lower birth weight, allows producers to implement nutritional ~ management.  Single-born  and
tailored nutritional strategies that enhance growth crossbred lambs generally exhibit superior growth,
uniformity  and  productivity. Moreover, while targeted feeding strategies can substantially
crossbreeding combined with appropriate feed improve growth rates in twin and purebred lambs.
management can maximize genetic potential and The inclusion of feed yeast in the diet of twin
improve flock performance, supporting more Tsigai lambs (L1) resulted in the highest average
efficient meat production and economic daily gain (153.44 g/day) during the 7-8.5 month
profitability [3, 6]. period. Compared with the other experimental
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groups, ADG in L1 was higher by 131.5% than in
L2, by 21.0% than in L3, and by 22.1% than in
L4. These percentage differences indicate a
substantial improvement in growth performance
associated ~ with  yeast supplementation,
particularly in twin-born lambs, suggesting
enhanced nutrient utilization and a compensatory
growth effect.

These results emphasize the importance of
integrating genetic selection and nutritional
management to optimize lamb growth and
productivity in sheep production systems.
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