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The research was carried out on 1421 lambs of different genders and types of
birth (singles, twins and triplets) of the Kharkiv intrabreed type of the Precos breed, as
well as the aboriginal Sokolska breed (19 heads). It had lasted for two adjacent years,
while ewes were lambing in January-February at the experimental farm of the institute
"Hontarivka" in the Kharkiv oblast, the following parameters were measured: the body
weight of the lambs (BW), their type of birth (TB) and the character of the hair cover
(HC), the age on the mortality date (MA), rectal body temperature (RT), body surface
temperature in the chest area (ST), temperature (T) and air humidity (H) and other in-
dicators of the microclimate in the premises. Research has established that the year of
birth is an influential factor in relation to (BW) and homogeneity of lambs. The average
(BW) of all newborn lambs differed by 6.2% in the compared years for a statistically
highly probable difference. There were more than 12% of differences in this trait among
single lambs. The indicators of the phenotypic variation of this trait in the herd also dif-
fered significantly by year. In general, the level (MA) of lambs in the period from birth
to weaning was 6.2-7.9%, and the lambs that died had lower body weight than the av-
erage of the sample for the years of evaluation, from 7.7% to 14.2% (p<0.001 in both
cases). Although most lambs (from 20 to 38%) died in the first three days after birth,
research has not established the probable repeatability of the structure (MA) of lambs
in adjacent years, r=mrs=+0.714+£0.350 (p>0.5). It is more natural that the total num-
ber of lambs that died falls on the first 30 days of their life — 39% (2020) and 57.5%
(2021). Studies of changes (ST) during the first hour of life of lambs revealed features
related to the type of their birth. Twins and triplets had a relatively greater decrease
(ST), namely 3.9 0C (14.2%, p<0.01) in twins and 3.7 OC (13.1%, p<0.001) in triplets,
while in singles it was only 1.1 0C (4.1%). The change in body temperature during the
first hour of life has a correlation of +0.445 with (BW) of lambs. At the age of 20-25
days, lambs of the Precos breed with a typical merino type of wool cover prevailed in
(BW) from 4.3% to 13.7% with an improbable difference and in (ST) 11.6% and 16.7%
(p<0.001 in ram lambs and (p<0.01 in ewe lambs) over the peers, who had a wool cov-
er of the "doghair" type.

The obtained results of this work are important for the further selection of sheep
regarding the increase of body weight at the birth of lambs and the homogeneity of the
wool cover.
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Hocniooicennsn 30iticneno na 1421 conoeax sewsam pizHoi cmami ma  muny
Hapooicents (0OuHaku, 08itini ma mpitini) Xapkiecbko2o HYMpiuHbONOPOOHO20 MUNY
nopoou Npekoc, a MaxKoxic abopuceHHoi COKIIbCbKOI cMyukogoi nopoou (19 eonis).
Oyinroganucs y 08a CyMIidiCHI poKU 3a ACHIHHA 08eyb 8 CIUHI-TIOMOMY 8 YMOBAX eKChe-
pumenmanvHoi  6asu  iHcmumymy — O00ClHiOH020 2ocnodapcmea  «lonmapiexay
Xapxiscokoi obnacmi nokaznuxu sxcusoi macu sensm (JKM), mun ix napooocenns (TH)
i xapaxmep eonocanozo nokpuey (BIl), eik na oamy naoixcy (BAIl), memnepamypa
mina pexkmanvua (PT), memnepamypa na nosepxui mina 6 oonacmi epyoeu (Tl1), mem-
nepamypa (T) ma eonocicme nogimps (B) ma inwi noxaswuxku mikpoxnimamy y
npumiwgeni. JocniodceHHAMU 6CIMAHOBIEHO, WO PIK HAPOOIICEHHS ABIAEMbC GNIUBOBUM
gdaxmopom wooo (AKM) ma oonopionocmi senam. Cepeous (’KM) ycix nosonapooorce-
HUX sieHam eiopisuanaca Ha 06,2 % y NOpPIGHI0BAMI pPOKU 3a CMAMUCMUYHO BUCO-
K08ip02ioHo piznuyi. binow nioe na 12 % eussunucs po3didcHocmi 3a yiclo 03HAKOIO
cepeod AcHAmM — 00UHAaKie. Icmommuo GIOPI3HANUCA 34 POKAMU MAKONC NOKA3HUKU (heHO-
munosoi eapiayii yiei oznaku y cmaoi. B yinomy pisenv (BAII) monoonsxy oeeysb 6
nepioo 8i0 HapoOIceHHA 00 BIONYUeHHs 8I0 mamepig ckiadas 6,2-7,9. %, a saenama, aKi
AU MAnu HUXCYI, HIdC cepeOHi no 8ubipyi 3a pokamu OYIHKU NOKAZHUKU HCUBOL MacCU
6i0 7,7 % 0o 14,2 % ( p<0,001 6 o6ox sunaodkax ). I xou natibinvwe (8i0 20 0o 38% )
SACHAM 2UHYIO Y Nepuli mpu 000U NiCAs HAPOONCEHHS, OOCTIOHNCEHHAMU He BCIMAHOBIEHO
8ipocionoi  nosmoprosanocmi  cmpykmypu  (BJIl) semam y  cymigcHi  poku,
rEmrs=+0,714+0,350 (p>0,5). Binbw 3aKoHOMIpHUM € Me, WO CYMAPHA YUCETbHICMb
sAeHaAm Axi naau npunaoae na nepwi 30 0i6 ix ocummsa - 39 % (2020 p.) ma 57 5 %
(2021 p.). Hocnioocennsamu 3min (TI1) y npo0oosc neputoi 200uHu HCUmmsi AeHAmM GUsl6-
JIeHO 0COONUBOCMI, NOB8 A3AHI 3 MUNOM IX HAPOOJICeHHA. Y 06itinam ma mpiiunam 8io-
3Hauanocs 8iOHOcHo Oinvuwe snudxicenus (T11). Bono cknano 3,90 C (14,2 %, p<0,01) y
ogitinam ma 3,70 C (13,1%, p<0,001) y mpitinam, mooi sk y oounaxie - auwe 1,10 C
(4,1%). 3mina memnepamypu mina 3a neputy 200uny dxcummms mae kopenayiro +0,445
3 (KM) senam. YV 20-25 — 006080My 8iyi seHAmM NOPOOU NPEKOC 3 XAPAKMEPUHUM OISl
MepUHOCi8 Munom 606H0820 NOKpusy nepesaxciu 3a (AKM) e6io 4,3 % oo 13,7 % 3a
Hegipo2ionoi piznuyi ma 3a (TI1) 11,6 % ma 16,7 % (p<0,001 y 6apanyie ma (p<0,01 y
APOK) HAO POBCEHUKAMU, WO MATU BOBHOBUL NOKPUS MUNY «NeCUu2ax.

Ooepoicani pesynomamu yici pobomu 8axciugi 0 NOOAIbLUWOL cenekyii oeeysb
w000 30IMbUIEHHST HCUBOT MACU NPU HAPOONCEHHI SCHAM MA MUN08OCMi 3a 806HOBUM
NOKPUBOM.

Knrouoei cnoea: sxcusa maca, nadio, memnepamypa pekmaibHa, memnepamypa
Ha NOGEPXHI MINA, MUN HAPOONCEHHS, ACHAMA.
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Introduction. Indicators of the fertility of ewes and the preservation of lambs
play a significant role in increasing the production of sheep farming goods. Therefore,
in modern economic conditions, sheep breeds with high fertility are becoming wide-
spread among manufacturers of sheep farming products, and selection and technological
measures are being taken to increase it in local breeds. This is evidenced by the trans-
formation of the breed composition of sheep in Ukraine, which has been observed in
recent years (Romanova O. V., et al., 2018; Zhukorskyi O. M. et al., 2023). There has
been an increased interest in breeding sheep of the meat direction (Doper and Meri-
nolandschaf breeds), milk direction (Lacon breed) and Romanov sheep breed of the fur
direction, which are characterized by high fertility.

However, an increase in the fertility of ewes is usually accompanied by a de-
crease in the level of lamb preservation. Moreover, the highest mortality occurs from
birth to weaning from ewes. The reasons for this are factors of both genetic nature and
environmental influence.

Mellor D.J., Stafford K.J., 2004, studying the causes of neonatal mortality and
morbidity of newborn lambs, goats and offspring of other animal species, note that the
main causes may be hypothermia due to significant body heat loss, hypoxia, starvation,
and other causes that lead to impaired thermoregulation. At an older age, during the
dairy growing period, the reasons for the death of lambs be the loss of contact between
the mother and the offspring, infections, injuries, and poor-quality feed.

Knowing the factors affecting the viability of young livestock, as well as the fea-
tures of their manifestation, is important for assessing the health of newborns and iden-
tifying those that require personnel intrusion to minimize long-term neonatal morbidity
and animal death (Bienboire-Frosini C., Muns R., Marcet-Rius M., et al., 2023).

In this regard, a significant part of research considers the study of the influence
of the dams' body on the development of the body weight of the offspring and the pecu-
liarities of thermoregulation at birth, as well as the identification of the connection of
these signs with the subsequent viability of the lambs.

Thus, research by De Barbieri 1., Montossi F., Vinoles C. et al., 2018 proves that
lambs born from ewes sheared on the 70-80th day of pregnancy were heavier (p < 0.05)
and had better viability (p <0.05) than peers whose dams were shorn after lambing. The
specified feature of lambs did not depend on the type of their birth (number in off-
spring) and was due to better development of the placenta, and therefore better nutrition
of the fetus. According to the results of research of Labeur L., Villiers G., Small A.H. et
al., (2017), shearing ewes on the 125th day of pregnancy had a positive effect on the
formation of thermoregulatory processes in their offspring after birth due to an increase
in fat tissue deposits in their body. In general, offspring from such ewes better main-
tained body surface temperature than lambs whose dams were not shorn.

Urun, S. and Sirin, E., 2023. indicate a positive correlation between body weight
of newborn lambs and body weight of ewes before insemination (+0.147), but almost
similar in values, and only a negative correlation with maternal age (-0.119). Develop-
ment of placenta and lamb birth type had significantly higher, positive values: +0.604
and +0.643, respectively. However, Oldham C. M. et al. (2011) found that the birth
weight and survival of Merino lambs can be predicted by the profile of the dam's body
weight changes during pregnancy.

Furthermore, according to Gibb M.J., Treacher T.T., 1980, not only the body
weight of ewes before insemination, but also the state of their fattening affects the de-
velopment of offspring and the overall increase in body weight of lambs in the first two
months of their rearing. Similar results are demonstrated by the research of Hein-

163



E[
= Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2024, Is. 131

zen B. C. (2023), regarding assessment of ewes with different fatness, in particular after
lambing.

Santiago R., Martinez-Burnes J., Mayagoitia A.L. et al. (2019) found that a rela-
tively lower body surface temperature of piglets at birth by 1-2 °C (assessed using an
infrared thermographic camera) is associated with their low viability.

According to our research, it was found that lambs born with a higher body
weight by 5.1 and 9.9% with a higher metabolic rate of 1.0378 and with a higher pulse
rate by 5.0-14.9% are more viable and breathing rate by 4.7 and 27.7% compared to
peers with lower body weight. This is evidence of more effective thermoregulation in
them (1. Korkh et al, 2024).

Research by Schreurs N.M., Kenyon P.R., Mulvaney F.J., et al., 2010, shows
that low body weight is one of the causes of mortality among lambs born as twins.
Moreover, among the evaluated pairs, the individual with a lower body weight died
most often.

In fact, despite the greater body weight of newborn ram lambs above the ewe
lambs, the latter had better preservation until weaning. Twins of both genders, accord-
ing to this indicator, were inferior to lambs born single (Mullaney P. D., 1969). Accord-
ing to his data, offspring from ewes that lambed for the first time had a lower body
weight and level of preservation than lambs from older ewes. In addition, lambs of the
Australian Merino breed, which had a body weight 4.5 kg at birth, had a higher viabil-
ity, while this indicator was 5.0 kg and 3.6 kg, respectively, for the Coridel and Polvars
breeds. Thus, the breed factor is crucial for the optimal body weight of lambs at birth,
which provides them with the best viability.

Sykes A. R., Griffiths R. G. and Slee J. (1976) point out significant differences
between sheep with different types of wool covering in relation to the ability of the
body of lambs to hypothermia. According to their data, Cheviot, Scottish Blackface, and
Soay lambs maintained homeothermy during the cold season, while Tasmanian Merino
and Finnish Landrace lambs of the same body weight significantly lowered their body
temperature already within the first 20 minutes after birth, and did not restore it in next
hour. The lowest viability in these conditions among the compared breeds was distin-
guished by the offspring with hair covering of Merinos.

Lambs with low body weight at birth had lower rectal temperature than lambs of
the same age with high body weight (p<0.01). Thus, lambs of the Suffolk breed of the
meat sector were likely to be inferior to lambs of the local Blackface breed. Better
thermoregulation during the first three days was shown by lambs that consumed colos-
trum exactly after birth (Dwyer C. M. and Morgan C. A., 2006).

According to Schmidek, A. et al. (2013), reduced body weight at birth is the
main reason for low viability of young cattle. This is the reason for reducing the availa-
bility of glycogen in the liver and skeletal muscles by 70-85%. The amount of available
lipids in newborn piglets and lambs with low body weight is also only 10% compared to
animals with adequate body weight. Together, this can affect the offspring's body's abil-
ity to generate the energy needed to stand up quickly and consume colostrum. The low
degree of heritability of the indicator of viability of calves before weaning is evidence
of a significant influence of environmental factors on this trait compared to the geno-
type of the animals.

Considering age-related mortality of lambs, VVatankhah M., Talebi M.A. (2009)
note that from birth to the age of one this indicator was almost 23%. Thus, the period up
to 3 months of age accounts for 6.14%, and from 3 to 6 months — 12.8%, and as it in-
creases, this indicator significantly decreased. Maternal age had no significant relation-
ship with lamb mortality. The type of birth as a factor affecting viability was significant
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in the period before the lambs were weaned. Twins had a higher death rate. Ram lambs
had a higher risk of mortality than ewe lambs and their body weight at birth had a high-
ly significant (p<0.01) effect on their mortality at all ages. The established level of her-
itability of lamb survival rate was very low, ranging from 0.01 to 0.13.

Compared to twins, lambs born in triplets are less physiologically mature and
have a lower body weight and body temperature at birth. In this regard, they receive less
colostrum later, which is one of the reasons for their reduced viability and body weight
when weaned from ewes (Kenyon P. R. et al., 2019).

Aleksiev Y. et al. (2007) on lambs of four breeds found that rectal temperature
decreased in them in the first 12 hours after birth, followed by an increase up to 24
hours of life. The gender of the lamb did not have a significant effect on the rate of de-
crease in body temperature, and singles had higher indicators both one hour and 12
hours after birth, compared to twins. The researchers did not note cases of hypothermia
in lambs of all breeds at indoor temperatures from 0° to +8° C.

In general, the body surface temperature of lambs after their birth had a less pro-
nounced relationship with body weight and rectal temperature than with the temperature
and temperature-humidity index of the room (Vicente-Pérez R. et al., 2019).

So, judging by the above studies, the relevance of a comprehensive study of the
problem of preserving young livestock is obvious. In this regard, the purpose of this
study was to research the relationship between the preservation of lambs and the type of
their birth and development, as well as the peculiarities of their thermoregulation in the
neonatal and milk periods of life.

Research materials and methods. Lambs of different types of birth (singles,
twins and triplets) of the Kharkiv inbred type of the Precos breed, as well as the aborig-
inal Sokolska breed, were the object of research. The assessment was carried out in two
adjacent years for sheep lambing in January-February at the experimental research farm
"Hontarivka™ in the Kharkiv oblast. The parameters of body weight of lambs (BW) and
their type of birth (TB) and hair cover (HC), age on the date of mortality (MA), rectal
body temperature (RT), body surface temperature in the chest area (ST) were taken into
account, as well as temperature (T) and humidity in the room (H). The mean values of
trait scores and error values, the level of phenotypic variability, correlations and regres-
sion values were calculated. Body weight of lambs was calculated with an accuracy of
0.1 kg using electronic scales, rectal body temperature — with an accuracy of 0.1 °C with
a mercury thermometer, temperature on the body surface and in the premises, as well as
humidity and the content of carbon dioxide, hydrogen sulphide, and ammonia were de-
termined by using a non-contact device-analyzer.

Research results. During the research period, sheep were kept on deep straw
bedding in a brick room with an insulated attic. The temperature and humidity of the air
outside the premises during the period of observation (last week of January + first week
of February) ranged from -9.3° to -18.1° C and 63-72%, respectively. Similar indicators
inside the sheepfold were plus 10.5+0.88° C with fluctuations over the years at different
times of the day from +7.5° to +13.2° C and 78.4+1.65% with fluctuations from 63% to
83%. The content of carbon dioxide, hydrogen sulphide and ammonia, measured at the
height of the animals, was within the permissible limits for sheep farms.

Research has established that body weight indicators of lambs at birth depend on
the year of assessment. Thus, the data in Table 1 show that the average body weight of
all newborn lambs was lower in 2021 compared to the previous year by 240 g or 6.2%
for a statistically highly probable difference (td=5.37). In fact, the significantly higher
average body weight of lambs in 2020 was of a significant advantage (by 12.1%) in sin-
gle lambs over peers born in 2021 and due to significant heterogeneity of offspring,
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which can be traced to a higher indicator of phenotypic variation of this trait. Moreover,
a significant contribution to the increase in the diversity of offspring by body weight in
2020 was due to the increase in the difference between the indicators of singles and
their peers born as twins and triplets. That year, singles outnumbered twins by 25.9%
and triplets by 62.2%, compared to only 10.4% and 21.7%, respectively, in the previous
year. Thus, the share of twins and triplets among the offspring of 2021 was higher by
almost 6%, and their body weight was higher by 1.8% and 18.9% compared to peers of
the corresponding type of birth in the previous year.

Table 1
Body weight and its variability in lambs of different genders and types of birth
and the percentage of mortality in adjacent years of assessment

Gender Indicators by years of assessment
and type 2020 2021
of birth | num body weight mor- | num body weight mor-
ber | M+m, kg | Cv, | tality, | ber | M+m,kg | Cv, | tali-
% % % | ty,%
Lambs in 3.88+
o 658 | obor |253| 79 | 763 | 3.6440.02 152 | 6.2
Including | 595 | 403 | 66| 33 | 374 | 3772003 | 152 | 38
- rams 0.06*
Sewes | a3 éggf 234 | 46 | 389 | 3502003 | 141 | 24
Type of
birth
-single | 57, g%gi 220 | 37 | 389 | 3.82£0.03 | 146 | 2.9
Swins | oo 3648); 227 | 40 | 356 | 3.46:0.03 | 138 | 2.9
-triplets |5 26614; 138 | 02 | 18 | 3.1420.09% 11.9 | 04

p<0.001 (in all cases for groups of lambs by years)

In general, the mortality level of lambs in the period before weaning in the com-
pared assessment years was not significant. So, it can be argued that there is no relation-
ship between the year of assessment and the percentage of lambs of a certain gender that
have died. If in 2020 more ewe lambs died, then in the adjacent year, on the contrary,
the number of ram lambs that died was higher. As for the type of birth, there is a ten-
dency to increase the number of lambs born as twins and triplets. So, if the death rate
among singles was almost the same — 6.4% and 5.7%, then among twins and triplets it
was much higher, and in the compared years it exceeded 10-16% of the number of peers
of the same birth type.

Detailed characteristics according to the body weight index of the lambs that
died are given in Table 2.
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Table 2
Body weight of newborn lambs of different genders and types of birth that died

Years
Gender and type of 2020 2021

birth num body weight num body weight
ber | M+m,kg | Cv,% | ber | M+tm, kg | Cv,%
Number of lambs that| 52 3.33+0.13 27.9 47 | 3.36x0.08 | 16.0
died
Including - ram lambs 22 3.68+0.23 29.6 29 | 3.49+0.09 | 13.9

- ewe lambs 30 3.06+0.13 22.7 18 | 3.14+0.13 | 17.9
Type of birth:
- singles 24 3.45+0.22 31.6 22 | 3.35+0.12 | 17.2
- twins 27 3.2440.15 23.8 22 | 3.45+0.10 | 14.1
- triplets 1 2,5 - 3 2.60+0.12 | 7.7

In general, the lambs that died, had lower than the average body weight of the
sample for the years of assessment by 14.2% and 7.7%, respectively (p<0.001 in both
cases). Thus, the body weight of ram lambs was lower than the average for this gender
group by 8.7% and 7.4%, but the difference was significant only in 2021 (p<0.01). The
ewe lambs that died were also inferior to the average values for this gender group by
18.6% and 10.3%, respectively (p<0.001, 2020 and p<0.01, 2021). Considering the rela-
tionship between body weight and the type of birth of lambs, it can be outlined that its
decrease is typical only for single lambs — by 19.4% and 12.3% in the compared years
of assessment. In both cases, the difference between the average indicators of the lambs
that died and their peers of the same birth type turned out to be significant, p<0.001.
The triplets that died were also smaller, while no similar feature was found for the
twins.

Considering the indicators of body weight in lambs that died during the milk pe-
riod of their growth, it should be noted that a significant decrease in this indicator is
noted only in individuals that died in the first three days of the neonatal period (Ta-
ble 3).

Table 3
Body weight of lambs that died during the period from birth to weaning
Years
Lambs died by age 202. 2021
Num- body weight Num- body weight
ber | M+m,kg | Cv,.% | ber | M+m,kg | Cv,%

from 0 to 3 days 20 2.69+0.13 | 21.7 9 2.72+0.17 18.6
from 3 to 10 days 13 3.55+0.17 | 17.6 6 3.35+0.28 20.5
from 11 to 30 days 6 3.70£0.41 | 26.9 12 3.62+0.15 14.8
from 31 to 60 days 1 3.8 6 3.40+0.09 6.4
from 61 to 90 days 6 4.03+0.63 | 38.1 8 3.45+0.13 10.6
from 91 to 120 days 6 3.8+0.24 | 15.7 6 3.57+0.12 8.3

The body weight of these lambs is probably lower (almost by 19% in both years,
p<0.001) than in the general group of the same age groups regarding mortality. In addi-
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tion, this age group of lambs is also characterized by the lowest body weight among
other compared age groups, which indicates their possible physiological immaturity.

Typically, the group of lambs that died in the first three days of life is the largest
in 2020 and significant in the adjacent year (Fig. 1).

50
40
30
20

2020

2021
10

0 | | | | | :
from0to3 from3to 10 from 10to 30 from 30 to 60 from 60 to 90 more than 90

Fig. 1. The structure (vertical, %) of the number of lambs that died by age.

Over the years, it has been assessed that 20-38% of lambs died in the first three
days after birth. However, there is no trace of any prevalence of this phenomenon. If in
2020 the maximum mortality was on the first three days, then in 2021 there is no clearly
defined numerical extremum of the lamb preservation in connection with their age.
Studies of the rank correlation (repeatability of the structure) of lambs mortality of the
considered age periods in adjacent years established an improbable indicator,
r=mrs=+0.714+0.350 (p>0.5). The dispersion analysis of the influence of the year of
birth on the distribution of lambs that died by age established the power of influence
(nx?) of this factor at the level of 0.552. Nevertheless, this influence was also unlikely. It
is more natural that the maximum number of lambs that died on the first 30 days of their
life is 39% (2020) and 575% (2021).

Considering differences in body weight among lambs of different types of birth,
we studied the peculiarities of thermoregulation in them. Body weight, rectal tempera-
ture and temperature on the body surface were assessed. The results of the research are
given in Table 4.

Table 4
Body temperature changes in lambs of different birth types (M+m)

Birth type | num | Body weigh Temperature on the body Rectal
of lambs ber kg surface, °C tempera-

at birth in 1 hour ture °C
singles 15 4.48+0.15 26.7+0.55 25.6+1.20 39.5+0.27
twins 18 3.924+0.18 27.4+0.61 23.5+0.78 39.6+0.37
triplets 3 2.87+0.15 28.24+0.40 24.5+0.18 39.24+0.03

At relatively lower body weight, lambs born as twins and triplets had higher
body surface temperatures both immediately after birth and one hour later. Considering
the fact that the body temperature of the lambs of all groups was at the normal level for
young animals, it can be determined that they were physiologically mature at birth. But
a quite obvious feature of the response of the body of lambs, namely a decrease in the
temperature on the surface of their body, among multiple offspring to the influence of
an environmental temperature lower than that of the dam’s body was much more than
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that of single lambs. It was 3.9°C (14.2%, p<0.01) in twins and 3.7°C (13.1%,
p<0.001) in triplets, while in singles it was only 1.1° C (4.1%). Between the change in
body temperature during the first hour of life of the lambs and their body weight, an av-
erage correlation of +0.445 was established, as well as a dependence described by the
following linear regression equation:
Y=8.235-1.325X (1)

Where:

X is body weight of the lamb at birth, kg;

Y is temperature on the body surface (°C) 1 hour after the birth of the lamb.

During the first day of life of lambs, the temperature on the body surface has
certain fluctuations, which are characterized, as mentioned above, by a decrease during
the first hour and a subsequent recovery until the first day after birth. The features of
these changes can be traced according to the data in Table 5.

Table 5
Temperature changes on the body surface of lambs during the first day of
their life

Time after number Body weight, Temperature on the body
birth, hours kg surface, °C

0 36 3.81+0.19 27.4+0.39

1 36 3.81+0.19 24.4+0.52

10 17 4.06£0.19 25.6£0.51

24 26 4.42+0.19 27.3+0.38

During the first hour after birth, the temperature on the body surface of the
lambs decreased by 10.9% (p<0.001) and gradually increased by 4.9% up to 10 hours
and by 6.6% from 10 to 24 hours of life.

The temperature on the body surface of 20-day-old lambs at an indoor air tem-
perature of +13.3 °C and a humidity of 82% was stable and ranged from 18 to 20 °C.
Moreover, no significant differences due to the gender of lambs were observed (Ta-
ble 6). However, the differences due to the breed and type of wool cover of lambs are
clearly visible.

Table 6
Body weight and temperature on the body surface of lambs of different breeds,
genders and types of wool cover at the age of 20-25 days

Breed and type of wool | Gender | Num| Body weight, | Temperature on the

cover ber kg body surface, °C:

Precos (in total) rams 91 9.14+0.20 20.9+0.23
ewes 99 8.81+0.18 20.8+0.22
Including: - with wool | rams 82 9.26+0.21 21.1+0.25
cover like Merinos ewes | 91 | 8.8940.19 21.040.22
- with wool | rams 5 &.88+1.11 18.94+0.35

cover like ewes
doghair 6 7.82+0.71 18.0+0.93
Sokolska rams 13 9.88+0.18 18.1+0.63
ewes 6 8.45+0.66 17.3£0.77
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Thus, comparing the indicators of lambs of the Kharkiv inbred type of the Pre-
cos breed, it can be stated that both ram lambs and ewe lambs, with a wool cover like
Merinos, had not only a higher body weight, but also a higher temperature on the sur-
face of the body than peers who were covered with "doghair”. Accordingly, the ad-
vantage in terms of body weight was 4.3% in ram lambs and 13.7% in ewe lambs with
an improbable difference, and in body surface temperature by 11.6% and 16.7%, re-
spectively (p<0.001 in ram lambs and p< 0.01 in ewe lambs). That is, lambs with wool
cover of the "doghair"” type lost heat from the body surface more intensively than their
peers with wool cover like Merinos (more thick).

It is worth mentioning that the lambs of the Sokolska breed with coarse non-
homogeneous wool, although they did not have a probable difference with their peers of
the Precos breed with wool cover like Merinos, in terms of body weight, were still infe-
rior to the latter in terms of body surface temperature by 16.5-21.4% ( p<0.001 for ani-
mals of both genders). That is, the looser wool cover of both Sokolska and Precos
breeds with wool like "doghair" is accompanied by a more intense loss of heat from the
body surface, and therefore requires more energy expenditure for the body's thermoreg-
ulation process.

Discussion. Increasing the level of preservation of lambs is important for stable,
economically profitable production of sheep farming products. Shiels D., et al., (2022)
report that 1% reduction in lamb mortality generates €3 million in additional revenue
for Irish sheep producers.

In connection with the great importance of this problem for the economy of the
industry, as well as the fact that, for various reasons, the loss of lambs is constantly pre-
sent in herds with different production technologies and when breeding sheep of differ-
ent breeds, the research of ways to increase the level of preservation of lambs is among
the prior tasks solved by many researchers and practitioners. Kopp K., et al., (2020)
note that according to published statistical data, the mortality rate of lambs in Australia
under the pasture system of their housing is from 20 to 25%. However, when surveying
farmers, up to 50% of respondents noted that only up to 10% of lambs die in the period
from birth to tagging. Significant differences between herds according to this indicator
are due to different frequency of vaccination against clostridium and the spread of the
practice of feeding ewes before lambing.

According to the data of Belay B. and Haile A. (2011), the values of the parame-
ters of the lambs for the period from their birth to the yearling age are variable. Thus, in
the first 60 days of life, they amounted to 11%, while during the period from birth to
120 days, they increased to almost 19%. After weaning to the age of one year, the num-
ber of lambs left increased to 50%. The season of birth of lambs and the region likely
influenced their preservation rates. The data we obtained are significantly different from
the above indicators and indicate that with a stable technology of housing ewes during
the lambing period and rearing lambs in the winter period of birth with the use of the
regime-contact method in the premises, the level of their mortality is significantly lower
(6.2-7.9 %) and is comparable to the results of studies by Vatankhah M., Talebi M.A.
(2009), where about 6.0% of the total number of lambs died from birth to 3 months old.
In the conditions of our experiment, a feature different from that of Belay B. and Haile
A. (2011) is also noted as the number of lambs aged from birth to 60 days is greater,
with certain fluctuations in preferences for the first or second half of this period, due to
the year of their birth.

Gaur P., Malik Z.S., Bangar Y.C. et al., (2022) considered two mathematical
models for forecasting the possible mortality of lambs, which took into account such
fixed factors as year of birth, gender of lambs, body weight at birth, body weight and
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age of the ewe while lambing According to their data, the lambs' preservation rate be-
fore weaning was 86.8% and 91.6%, respectively (mortality — 13.2% and 8.4%). There-
fore, one of the forecasting models is close to the actual values obtained in our research
and research Vatankhah M., Talebi M.A. (2009).

Comparing the frequency of mortality of lambs regarding their gender, most re-
search results indicate its presence. Meanwhile, researchers outline that ram lambs are
more prone to death than ewe lambs (Mullaney P.D., 1969; Gaur P., Malik Z.S., Bangar
Y. C. etal., 2022; Habtegiorgis K. et al., 2022).

Moreover, Belay B. and Haile A. (2011) clarify that the greater mortality of ram
lambs appears at an age older than 120 days.

We did not establish a connection between the gender of the lambs and their
death during the milk growing period, while the type of birth had such a connection. If
the death rate among singles was 5.7-6.4%, then among twins and triplets it exceeded
10-16% of the number of peers of the same birth type in the compared years.

Habtegiorgis K. et al. (2022) point out the low chances of survival of lambs born
in triplets and quadruplets, specifying despite the fact that they had a body weight below
2.0 kg at birth. VVatankhah M., Talebi M.A. (2009) also linked the decline in lamb via-
bility to the type of birth, recording higher twin deaths. However, Belay B. and Haile A.
(2011) in their research do not confirm a probable connection between the type of birth
of lambs and their viability.

Considering the parameters of body weight of lambs that died, we found a prob-
able decrease of this indicator by 7.7-14.2% over the years compared to the entire sam-
ple of same-gender peers. This feature of lambs with reduced body weight can also be
traced to the works of Dwyer C. M. and Morgan C. A., 2006; Schmidek, A. et al., 2013;
Kenyon P.R. et al., 2019.

Therefore, we found that lambs died in the first three days after birth, whose
body weight was probably 19% lower, compared to the average for the entire sample of
peers, which was about 2.7 kg.

Our studies prove that lambs from the number of twins and triplets, in addition
to having a lower body weight, have a higher body surface temperature both immediate-
ly after birth and one hour later. The decrease in temperature per hour of observation
was 3.9°C (14.2%, p<0.01) in twins and 3.7°C (13.1%, p<0.001) in triplets, while in
singles it was only 1.1 C (4.1%), which is evidence of better thermoregulation in the
latter.

Similar results were obtained in the works of Sykes A. R., Griffiths R. G. and
Slee J., 1976; Dwyer C. M. and Morgan C. A., 2006; Aleksiev Y. et al. , 2007, as a re-
sult of studies of changes in rectal temperature of lambs. In addition, Vicente-Pérez R.
et al., 2019, note that the relationship between the body weight of lambs and the tem-
perature on their body surface at birth is less close than with the environmental tempera-
ture indicator.

In addition, in 20-25-day-old lambs of the Precos breed with a typical Merino
type of wool cover, we found an advantage in body weight of 4.3% in ram lambs and
13.7% in ewe lambs, with an improbable difference, and in terms of surface temperature
bodies, respectively, by 11.6% and 16.7% (p<0.001 in ram lambs and p<0.01 in ewe
lambs) over peers who had a wool cover of the "doghair” type. Thus, lambs with a wool
cover of the "doghair” type lose heat more intensively from the body surface than their
peers with a thicker wool cover.
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Conclusions.

1. The year of birth of lambs is an influential factor in terms of their body
weight. Thus, newborn single lambs of the Precos breed (regardless of their gender) ex-
ceed twins and triplets in this respect.

2. Under the established parameters of the fluctuation of body weight indicators
at birth in the compared years and the stable technology of obtaining and growing lambs
before weaning in the winter period, their death rate is within the limits of close to 7%.

3. No correlation was found between lamb mortality and gender of lambs, while
type of birth was found to be an influential factor. From the number of singles, 5.7-6.4%
of lambs died, and among twins and triplets in the compared years, this indicator was
10-16%.

4. Over the years, 20-38% of lambs died in the first three days after birth. Typi-
cally, lambs with body weight up to 2.7 kg died during this period, which is probably
lower than the average for the sample of peers.

5. Lambs from twins and triplets have a higher temperature on the body surface
and are characterized by a greater decrease in temperature during the first hour of life
than single lambs, which is an indicator of better thermoregulation in the latter.

6. Lambs of the Precos breed with a "doghair" cover at the age of 20-25 days
lose heat more intensively from the body surface than their peers with a thicker wool
cover like Merinos.
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