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PREFACE

The World Buiatrics Congress (WBC) has been held biennially in different countries in the world since the first 

congress was held in Hannover in 1960.

   It is a great honor and pleasure for Japan to organize the 30th WBC in Sapporo in 2018. This is the first WBC 

to be held in Asia, the world economic growth center and a promising region for further development of the  

animal industry.

   Approximately 1.5 billion cattle and buffaloes and 2.2 billion goats and sheep are being raised in the world, and 

their products, particularly milk and meat, are imperative sources of protein for human beings. The development 

of the animal industry has been supported by advances in bovine medicine and bovine and other ruminant health 

management.

   The WBC provides a unique opportunity for practitioners, researchers, consultants, students, and other  

specialists to share their knowledge and experiences in relevant fields. 

   We are very pleased to have received 756 abstracts from all over the world for presentation at WBC2018. We 

are also proud that a far greater number of abstracts than ever before have been submitted from colleagues in 

Asia. After careful review by the National and International Scientific Committee, 333 papers have been selected 

for oral presentation and another 322 abstracts have been chosen for poster presentation. 

   The abstracts have been published in the form in which they were submitted by the authors. The authors are 

responsible for the contents of the abstracts.

   We wish to extend our sincere thanks to all the authors who submitted their abstracts as well as to the  

members of the National and International Scientific Committee for their reviews.

   We hope that this abstract book will be utilized as a reference source.

Motoshi Tajima

President of the Organizing Committee

Toshihiko Nakao

President of the Scientific Committee
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The analysis of haematological parameters allows to monitor 
and evaluate the health and nutritional status of animals. In this 
study, the experiment was conducted to determine impact of 
different dietary protein levels on goat’s blood minerals, and 
other blood parameters of Tswana goats reared in extensive 
production systems. Twenty-five female Tswana weaner goats’ 
with similar body weight and age were used for this experiment. 
Animals were grouped into three treatment of eight goats each 
in a randomized block design according to live weight. Animals 
were fed as follow: protein 23.51g and energy 8.55g per kg DM 
and then they were given Lucerne ad libitum. Blood samples 
were collected on the first day of the experiment and then 
weekly until the end of the experiment. Collected samples were 
analysed for blood biochemistry and haematological parame-
ters using the IDEXX haematology Analyser.

The results obtained revealed that different levels of protein 
supplementation in Tswana goats significantly affected blood 
glucose, albumin, albuglobulin and urea (P<0.05) respectively. 
However, no statistical significant difference were observed on 
serum total protein, globulin, lipase, triglycerides and cholester-
ol and they fell within the reference value of the goats. In addi-
tion, it was also noted that haematological parameters were in-
fluenced significantly (P<0.05) by physiological stages of 
animals.

Haematology analysis remain a tool to evaluate the well-being 
of animals

Keywords: Supplementation, Haematology, protein, Albumin, 
protein, energy, growth performance, production

SR-16

Gestational toxemia in lactating sheep is associated 
with alterations in circulating inflammatory 
biomarkers 
Maria Victoria Sanz-Fernandez1 Jose-Luis Pesantez-Pacheco12 Laura 
Torres-Rovira1 Marta Vazquez-Gomez3 Consolación  Garcia-
Contreras1 Ana Heras-Molina3 Natividad Perez Villalobos4 Fernando 
Hernandez5 *Juan-Vicente Gonzalez-Martin43 Antonio Gonzalez-
Bulnes1 Susana Astiz1

1Dept. Animal Repro., INIA, Spain, 2School Vet. Med. and Zootech., 
University of Cuenca, Ecuador, 3Fac. Vet. Med., Complutense Univer-
sity of Madrid, Spain, 4TRIALVET SL, Spain, 5Cerromonte farm, Spain 

Objectives: Gestational toxemia (GT) is a late pregnancy met-
abolic disease characterized by the disruption of glucose and 
lipid homeostasis. Metabolic dysregulation leads to hepatic fail-
ure and neurological disorders, which frequently result in the 
death of both the ewe and its lamb/s. The etiopathology of GT 
is poorly understood. Several risk factors have been identified 
(e.g. age, number of fetuses, nutritional status, etc.); however, 
the large individual variability in GT susceptibility suggests that 
other factors are likely involved. Recently, inflammation has 
been associated with metabolic diseases both in cows and 
sheep. Thus, the study objective was to evaluate changes in 
inflammatory biomarkers between toxemic and healthy sheep.

Materials and methods: The current dataset was retrospec-
tively obtained as a subset from a larger experiment (n=334) 
conducted at a Lacaune sheep high-yield dairy farm (“Granja 

Cerromonte”, Spain). Within individuals treated for GT (clinical-
ly diagnosed based on neurological symptoms), sheep with the 
highest β-hydroxybutyrate (BHB) blood concentrations were 
selected (n=9; TOX). Matching healthy controls (n=9; CON) 
were chosen based on lambing date, lactation number (4±3lac-
tations), and number of carried lambs (2±1born lambs). Body 
condition parameters were recorded and a fasting blood sam-
ple (prior to morning feeding) was collected in late gestation 
(6±2 days before parturition).

Results: There were no differences in body weight or body 
condition score between groups. As expected, TOX sheep had 
decreased glucose (58.8 vs. 69.4 mg/dl; P < 0.02), and in-
creased non-esterified fatty acids (1.57 vs. 0.72 mM; P < 
0.0004; NEFA) and BHB (2.00 vs. 0.84 mM; P < 0.0004) blood 
concentrations, compared to CON sheep. Circulating choles-
terol was decreased in TOX sheep (83.8 vs. 98.4 mg/dl; P < 
0.03); but fructosamine, lactate, triglycerides and urea concen-
trations did not differ between groups. Gestational toxemia in-
creased circulating tumor necrosis factor α (8.4 vs. 5.9 pg/ml; P 
< 0.002) and decreased haptoglobin (2.4 vs. 7.1 mg/dl; P < 
0.03), but did not change interleukin-6 concentrations. Hapto-
globin concentrations were negatively correlated with both BHB 
(r = -0.62; P < 0.006) and NEFA (r = -0.60; P < 0.009) levels. 
Tumor necrosis factor α concentrations tended to be and were 
positively correlated with BHB (r = 0.42; P < 0.09) and NEFA (r 
= 0.82; P < 0.0001) levels.

Conclusions: In summary, GT in sheep appears to be associ-
ated with alterations in biomarkers of inflammation.

169

ORAL  -  Small Ruminants



productive parameters were analysed by mixed effects models. 
Data were managed in Microsoft Excel 2013 (Microsoft Corpo-
ration, Redmond, WA, USA). Statistical analyses were per-
formed in R version 3.4.0. (R Core Team, 2017).

Results: We found that heat abatement with ventilation and 
sprinklers was associated with the shortest breeding interval, 
the shortest calving to conception interval (p < 0.001), and the 
highest odds of being pregnant by 200 days in milk (p < 0.01), 
whereas solely ventilation showed similar results to lack of heat 
stress protection. Lack of a well-established voluntary waiting 
period (VWP) or a VWP shorter than 50 days was associated 
with reduced days to first service after calving (p < 0.01), short-
er breeding interval (p < 0.001) and calving to conception inter-
val (p < 0.05), as well as higher odds of carrying a calf by 200 
days in milk (p < 0.01) compared to those using a VWP of at 
least 50 days. Applying estrus synchronization protocols was 
associated with reduced days to first service (p < 0.01) and 
higher odds of pregnancy by 200 days in milk (p < 0.05). Per-
forming early pregnancy diagnosis (by transrectal ultrasonogra-
phy or pregnancy-associated glycoprotein tests) was linked to 
shorter breeding interval (p < 0.05), reduced calving to concep-
tion interval (p < 0.05) and higher odds of pregnancy by 200 
days in milk (p < 0.01) compared to rectal palpation.

Conclusions: Our study highlights the management practices 
most closely related to improved reproductive performance, 
which are, therefore, suggested to be applied on dairy farms, 
considering the local circumstances of the individual farms.

The research was supported by the Hungarian Ministry of Hu-
man Capacities [grant number 12190/2017/FEKUTSTRAT]. 
The project was also supported by the European Union and 
co-financed by the European Social Fund (grant agreement no. 
EFOP-3.6.1-16-2016-00024, project title: Innovations for Intelli-
gent Specialisation on the University of Veterinary Science and 
the Faculty of Agricultural and Food Sciences of the Széchenyi 
István University Cooperation).

RE-P30

Reproductive management and performance of 
replacement dairy heifers in Hungary 
Istvan Fodor1 Walter Baumgartner2 *Laszlo Ozsvari1

1Dep. of Veterinary Forensics, Law and Economics, Univ. of Veteri-
nary Medicine Budapest, 1078 Budapest Istvan u. 2. Hungary, 2Clinic 
for Ruminants, University of Veterinary Medicine, Veterinärplatz 1, 
1210 Vienna, Austria 

Objectives: Heifer raising represents 15-20% of the total milk 
production costs, but the management of replacement heifers 
is often neglected. The goal of replacement heifer programmes 
is to reduce raising costs, while maximizing future profitability. 
The aim of our study was to survey the reproductive manage-
ment practices and the reproductive performance of replace-
ment heifers in large commercial dairy herds in Hungary.

Materials and methods: Reproductive management practices 
were surveyed using a questionnaire between 22 May and 6 
November 2015, and altogether 34 large-scale Hungarian dairy 
herds were involved. Questions regarding estrus detection, in-
semination, culling policy, pregnancy diagnosis, housing and 

feeding were raised to the farm manager or the veterinarian in 
each herd. Individual heifer data from the farms participating 
were gathered for 50,396 heifers first inseminated between 1 
January 2011 and 31 December 2014, and these were used for 
the calculation of the major reproductive parameters. Data 
were managed in Microsoft Excel 2013 (Microsoft Corporation, 
Redmond, WA, USA).

Results: Mean (± standard deviation) age at first service, age 
at first calving and mean first-service conception risk were 
15.53 ± 1.59 months, 25.61 ± 2.22 months and 47.10%, re-
spectively. 8.6% of the inseminated heifers was culled prior to 
first calving, 246.25 ± 107.10 days after first insemination, at 
23.94 ± 3.95 months of age, on average. Heifers were grazed 
on 35.3% of the surveyed farms. Body weight was regularly 
measured on 47.1%, body condition was regularly scored on 
8.8% and estrus detection aids (e.g. pedometers, tail chalking) 
were used on 14.7% of the farms. Sexed semen was applied in 
94.1% of the herds, mainly for the first and second insemina-
tions (43.8%). Early pregnancy diagnosis (by transrectal ultra-
sonography or pregnancy-associated glycoprotein tests) was 
performed in 38.2% of the herds. Most commonly, pregnancy 
diagnosis was performed weekly (34.4%) or monthly (25.0%).

Conclusions: The use of labour-intensive and costly manage-
ment measures was infrequent, therefore, there is room for the 
uptake of intensive management practices in the reproductive 
management of heifers. In order to minimize losses stemming 
from the prolonged non-productive period, farm managers and 
veterinarians should dig deeper than monitoring average AFC 
and conception risk only.

The research was supported by the Hungarian Ministry of Hu-
man Capacities [grant number 12190/2017/FEKUTSTRAT]. 
The project was also supported by the European Union and 
co-financed by the European Social Fund (grant agreement no. 
EFOP-3.6.1-16-2016-00024, project title: Innovations for Intelli-
gent Specialisation on the University of Veterinary Science and 
the Faculty of Agricultural and Food Sciences of the Széchenyi 
István University Cooperation).

RE-P31

Factors affecting pregnancy loss in dairy cows 
Susana Astiz Blanco1 Octavi Fargas Busquet2 Francisco Sebastian3 
Juan Manuel Loste4 Raquel Patron5 Jose Luis Pesantez Pacheco16 
Natividad Perez Villalobos7 Irene Lopez Helguera8 *Juan Vicente 
Gonzalez Martin59

1Department of Animal Reproduction, INIA, Avda Pta. de Hierro s/n, 
28040 Madrid, Spain, 2VAPL S.L., C/ Antoni Figueras 20, Tona, 08551 
Barcelona, Spain, 3Cowvet SL, Avda. País Valenciano 6, 5. 46117 Betera, 
Valencia, Spain cowvetsl@gmail.com, 4Albaikide, S.A. Pol. Akaborro s/
n. 31.860. Navarra. Spain, 5TRIALVET SL, C/ Encina 22, Cabanillas de 
la Sierra 28721 Madrid, 6School of Veterinary Medicine and Zootech-
nics, Faculty of Agricultural Sciences, University of Cuenca, Avda. Doce 
de Octubre, 010220 Cuenca, Ecuador, 7Facultad de Ciencias Biomédi-
cas, Universidad Europea de Madrid, C/Tajo s/n, 28670 Villaviciosa de 
Odón, Madrid, Spain, 8Dpto. Ciencia Animal, Universitat de Lleida and 
Agrotecnio Center, Av. Rovira Roure 191, 25006 Lleida, Spain, 9Faculty 
of Veterinary Medicine, Complutense University of Madrid (UCM), 
Avda. Pta. de Hierro s/n, 28040 Madrid, Spain 
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Objectives: The objectives of this study were to examine pos-
sible relationships between pregnancy loss (described as the 
loss of pregnancy occurred after a positively diagnosed preg-
nancy -days 28-40- and before day 110 of pregnancy) and dif-
ferent factors such as synchronization protocol used, parity, 
number of Artificial Insemination (AI), days in milk at AI, age at 
AI (in the case of heifers) and the fact of having had a previous 
pregnancy, in dairy cows managed under intensive milk pro-
duction systems

Material and methods: A total of 12978 AIs from seven differ-
ent farms were included in the study. The number of AIs from 
each farm were 812/12978 from farm 1 (6.3%), 710/12978 from 
farm 2 (5.5%), 1865/12978 from farm 3 (14.4%), 4104/12978 
from farm 4 (31.6%), 1530/12978 from farm 5 (11.8%), 
589/12978 from farm 6 (4.5%) and 3368/12978 from farm 7 
(26.0%). A total of 5119 were first AIs and 7859 were second or 
more AIs (from them 1729 were 5th or more AIs). The AIs were 
performed in animals with different lactation orders, with 1586 
AIs having been in heifers (only from farms 4 and 7), 3983 in 
primiparous cows, and the rest in multiparous cows (with lacta-
tion order up to 9th). Synchronization protocols recorded were 
observed estrus, G6G, Double Ovsynch, Presynch, Ovsynch 
(with or without intravaginal dispositive), 5dCosynch (with or 
without intravaginal dispositive). A total of 10186 AIs was per-
formed during the cool season (September to May) and 2792 
during the hot season (June, July and August). Straightforward 
stepwise Wald logistic regression analysis was used to study 
the influence of the different factors, including the factor farm 
as covariable in the model.

Results: Average conception rate for all AIs was 36.7%, and 
average pregnancy loss was 13.9% (664/4764). The range 
among farms oscillated from 9.5% (28/294) to 16% (194/1209), 
with the factor “farm” being a significant one affecting pregnan-
cy loss (P<0.0001). When all AIs were included into the model 
(controlled including the factor “farm” in the model), significant 
factors affecting pregnancy loss were season with the hot sea-
son increasing the risk of pregnancy loss (11.6 vs. 14.5%; OR, 
1.539; 95% CI, 1.215–1.949; P<0.0001); the number of AIs, 
with second or more inseminations showing an increased risk 
(14.2 vs. 10.5% for first and second or more AIs, respectively; 
OR, 0.696, 95% CI, 0.581–0.834; P<0.0001), the parity using 
the stage of heifer (nulliparous) as reference value, and both 
primiparous and multiparous increasing the loss risk when 
compared to the heifers (7.8 vs. 9.9 vs. 14.7% for heifers, prim-
iparous and multiparous, respectively; OR, 1.854, 95% CI, 
1.330–2.585; P<0.0001 for primiparous cows, and OR, 3.057, 
95% CI, 2.248–4.157; P<0.0001 for multiparous cows). The 
fact of having had a pervious pregnancy loss was demonstrat-
ed as a “protective factor (OR, 0.445, 95% CI 0.278–0.713; 
P<0.0001). Synchronization protocol did not affect significantly 
pregnancy loss. When heifers were separately studied (n=1586 
AIs), in order to explore the effect of age at insemination a sig-
nificant effect of this factor was (OR, 1.026, 95% CI, 1.016–
1.035; P<0.0001), besides the significant effect of number of AI 
observed with second or more inseminations showing less 
rates of pregnancy loss (OR, 0.305, 95% CI, 0.120–0.774; 
P=0.012). In the case of primiparous cows separately analyzed 
(n=3982 AIs), besides farm (P<0.0001) and season (OR, 1.855, 
95% CI, 1.252–2.747; P=0.002) no other factor was kept in the 
model as significant factor; and in the case of multiparous cows 
(n=7409AIs) season (OR, 1.647, 95% CI, 1.221–2.221; 
P=0.001), second or more insemination (OR, 0.640, 95% CI 
0.513–0.799; P<0.0001) and having had a pervious pregnancy 
loss (OR, 0.340, 95% CI 0.189–0.610; P<0.0001) influenced 

significantly pregnancy loss. Synchronization protocol and days 
in milk at insemination did not significantly affect the risk of 
having pregnancy loss in adult cows (P>0.05).

Conclusions: Our study suggests that the cool season, a high-
er number of insemination, a younger age of the dam in the 
case of heifers and having previously suffered pregnancy loss 
are protective factors for pregnancy loss. However, these fac-
tors seem to affect in a different way depending if the insemina-
tions are performed on heifers, primiparous or multiparous 
cows, which highlights the different reproductive characteristics 
of the dairy cattle.
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Introduction: The fertility of high-producing dairy cows has de-
creased during the last decades, concomitantly with an in-
crease in milk yield. This lower fertility has partly been associ-
ated with pregnancy losses. Late embryonic losses (LEL), 
diagnosed by ultrasonography 30–44 days post-AI, represent a 
big component of these losses. Therefore, defining the risk fac-
tors for LEL would be very important to later develop strategies 
to control this problem.

Objective: The objective of the present study was to assess 
the risk factors for LEL in grazing dairy cows.

Material and methods: A data set of a commercial dairy farm 
having productive, reproductive and health records of dairy 
cows calving between Jan 1, 2011 and Dec 31, 2015 (n=13,551) 
was used in this study. Pregnancy was diagnosed by ultraso-
nography at 30–44 days post-AI. At this time, cows showing lack 
of a heart beats, membrane detachment, disorganization and 
echoic floating structures including embryo remnants were de-
fined as having LEL (CASE). Standard disease definitions were 
used for diagnosis. Cows having retained fetal membranes, me-
tritis, clinical endometritis and/or pyometra were classified as 
uterine disease (UD). Cows having clinical mastitis and/or clini-
cal lameness were classified as non-uterine disease (NUD).

A case-control study was carried out with a temporal matching 
design to assess the risk factors for LEL. Four cows were ran-
domly selected from non-case records (CONTROL, positive 
pregnancy diagnosis on the same date of each case) per every 
CASE of LEL included. The logistic model (Proc GLIMMIX, 
SAS) included the fixed effect of year of LEL (2011 through 
2015), season of LEL (summer, fall, winter, spring), parity (1, 2, 
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Objectives: In order to reduce non-productive days in dairy 
ewe production, the “accelerated sheep mating systems” can 
be used. One example is the STAR system, which involves up 
to 5 lambings/ewe in 3 years (1.2 to 1.4 lambing/ewe/year) 
through 5 successive annual breeding and lambing seasons 
(5LY). Despite its feasibility, a major disadvantage to this sys-
tem is an irregular distribution of the workload throughout the 
year. For instance, the farm staff capacity is easily over-
whelmed during the lambings periods, resulting in a deficient 
care of the newborns. In an attempt to distribute the workload 
more evenly, a high-yielding Lacaune farm transitioned from 
the 5LY system to a novel one consisting on 10 lambing peri-
ods per year (10LY). The present study examines the efficien-
cy, productivity and workload concentration in this farm under 
both systems. Its goal was to determine the effects of a more 
intensive management system on the farm’s productivity, ani-
mal welfare and workload distribution.

Material and methods: This observational study was per-
formed in a high-yielding Lacaune dairy ewe farm (“Granja Cer-
romonte”, Spain). The 5LY system was performed from 2010 to 
2012, and the 10LY system from 2014 to 2015. Years 2009 and 
2013 were considered transition years. During this period, 
27,415 lactations were recorded from an average of 3,746 
ewes/year.

Results: Daily production (1.70 ± 0.62 l/d vs 1.73 ± 1.66; P = 
0.038), interlambing period (302 ± 44 vs 283 ± 50 d; P < 
0.0001) and lambings/ewe/year (1.30 ± 0.01 vs1.42 ± 0.01; P < 
0.05) slightly worsened in the 10LY system compared to the 
5LY one. In contrast, milk yield/lactation (370 ± 156 vs. 349 ± 
185 L), lactation length (218±75 vs 192 ± 75 d) and dry period 
length (53.5 ± 38.3 vs 69.1 ± 34.8 d) (all P < 0.0001) were bet-
ter in the 10LY system. Most importantly, the workload distribu-
tion improved by the 10LY system implementation. During 
2010–2012, an average of 889.19 ± 158.47 lambings/lambing 
period (range, 664 to 1 291) was recorded, resulting in an aver-
age of 1,502.73 ± 267.82 live newborn lambs/lambing period 
and 20.80±18.73 lambings/day (range, 1 to 110). There were 
500.6 lambs and 296.6 lambings per worker during lambings 
periods. Extra work hours were necessary at peak lambings/
day. However, during 2014–2015, an average of 443.66 ± 
253.18 lambings/lambing period (range, 85 to 937) was record-
ed, resulting in 709.85 ± 405.10 live newborn lambs/lambing 
period and 15.16±7.83 lambings/day (range, 1 to 51). There 
were 354.5 lambs and 221.5 lambings per worker during lamb-

ing periods. Since the lambing and lamb related workload was 
better distributed in the 10LY-period, the workload/worker fell 
by 50%, needing only two workers/lambing season to take care 
of the lambings and lamb pens in the 10LY system (354.5 
lambs and 221.5 lambing per worker), compared to the three 
necessary in the 5LY one (500.6 lambs and 296.6 lambing per 
worker). Further, culling rate decreased (35.39 ± 0.53 vs 42.51 
± 7.51 % P=0.294) and higher-order lactations increased 
(24.17 vs 16,08%, P<0.0001) which could be the result of bet-
ter ewe and lamb management. Another possible benefit could 
be the increase in the worker’s welfare, since the workload 
does not concentrate so drastically in certain days.

Conclusions: Our study suggests that a 10LY herd manage-
ment system can be compatible with good profitability and pro-
ductivity and, more importantly, better animal welfare due to 
lack of animal overcrowding and better care of lambs and ewes 
during lambing. Furthermore, it could also mean better working 
conditions for the farm staff, since the workload is more uni-
formly distributed throughout the year.
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Objectives: Physiological states as pregnancy and lactation 
modify metabolism in sheep. The aim of this study was to eval-
uate the influence of pregnancy features (parity and type of 
pregnancy) on the maternal metabolism in high yielding La-
caune dairy sheep.

Material and methods: The study was carried out in a single 
commercial farm on 334 Lacaune dairy sheep, classified by 
age (187 mature and 147 maiden ewes), parity (145 multipa-
rous vs. 42 primiparous) and type of pregnancy (161 single vs. 
173 multiple). Fasting plasma samples were collected at two 
points during pregnancy mid and late-pregnancy (74±5 and 
141±3 d, respectively) and postpartum (52±5 d after delivery). 
The following metabolic parameters were considered: plasma 
ß-hydroxybutyrate (ß-OHB), nonesterified fatty acids (NEFA), 
glucose, lactate, urea, cholesterol, triglycerides and fruc-
tosamine. Differences among groups and interactions were 
evaluated with ANOVA and Kruskal-Wallis test when non-nor-
mal distributed.

Results: ß-OHB was higher during gestation in mature than in 
maiden ewes (0.58±0.20 vs. 0.37±0.11 mmol/L; P< 0.0001) at 
mid pregnancy, (0.67±0.34 vs. 0.55±0.21 mmol/L; P< 0.0001) 
and late pregnancy, but did not differ with age at postpartum 
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(0.78±0.25 vs. 0.74±0.23 mmol/L; P> 0.05). During gestation 
ß-OHB was not affected by type of pregnancy, although, post-
partum ß-OHB was lower in ewes that had carried out single 
gestation than in those with multiple pregnancy (0.59±0.27 vs. 
0.65±0.31 mmol/L; P< 0.01). At mid pregnancy NEFA were low-
er in mature than in maiden ewes (0.46±0.22 vs. 0.57±0.17 
mmol/L; P< 0.0001); whereas NEFA were higher in mature at 
late pregnancy and postpartum (0.67±0.29 vs. 0.55± 0.18 
mmol/L; P< 0.0001 for late pregnancy); (0.50±0.18 vs. 
0.44±0.16 mmol/L; P=0.004 for postpartum). At late pregnancy, 
ewes carrying a single pregnancy showed lower NEFA than 
those with multiple foetuses (0.57±0.25 vs. 0.67±0.25 mmol/L; 
P< 0.0001). Glucose levels during gestation did not differ with 
age, however, at postpartum mature ewes had lower levels 
than maiden ewes (67.90±6.44 vs.  74.63±7.54 mg/dl 
P<0.0001). Glucose during gestation was higher in ewes carry-
ing a single gestation at mid (65.45±15.48 vs. 60.44±8.82 mg/
dl; P< 0.004) and late pregnancy (71.84±14.62 vs. 67.37±12.53 
mg/dl; P<0.003) but did not differ postpartum. Lactate was low-
er in mature ewes at mid pregnancy (16.34±8.73 vs. 
18.85±10.13 mg/dl; P<0.003), and postpartum (11.13±6.90 vs. 
12.07±5.64 mg/dl; P<0.01), but it was similar at late pregnancy 
and did not change by type of pregnancy. Urea was higher in 
mature ewes at mid pregnancy (57.44±11.23 vs. 39.95±7.86 
mg/dl ;  P<0.0001) and postpar tum  (67.56±15.01 vs. 
58.18±13.53 mg/dl; P<0.0001), but lower at late pregnancy 
(41.44±10.70 vs. 42.31±8.81; P<0.048). Urea was higher at 
la te pregnancy in  ewes carry ing a s ingle gestat ion 
(43.29±10.15 vs. 40.45±9.50 mg/dl; P<0.004). Cholesterol was 
higher during gestation in mature than in maiden ewes 
(P<0.0001). However, at postpartum cholesterol was higher in 
maiden ewes (108.79±21.76 vs. 100.44±21.74 mg/dl; P<0.001) 
and it was not affected by type of pregnancy. Triglycerides were 
higher in mature ewes (23.51±8.04 vs. 19.29±7.33 mg/dl; P< 
0.001) at mid pregnancy. At postpartum, triglycerides were 
higher in maiden ewes (17.73±8.62 vs. 15.07±4.37mg/dl; 
P<0.001) and did not differ with type of pregnancy. Fruc-
tosamine was higher at mid gestation in mature ewes 
(310.77±31.63 vs. 275.47±30.58 umol/L; P<0.0001) and at the 
same time, it was affected by type of pregnancy (289.75±36.95 
vs. 300.30±33.90 umol/L for single and multiple pregnancies 
respectively; P=0.013). The daily average milk yield during the 
lactation was not different between primiparous and multipa-
rous (312.42±130.68 vs. 339.6±0.142.9 L; P>0.05); before get-
ting pregnant, primiparous produced less than multiparous 
(1.71±0.62 vs. 2.07±0.67 L; P<0.05), and after conception 
primiparous produced the same as multiparous (1.11±0.38 vs. 
1.07±0.46 L; P>0.05). Milk yield was not affected by type of 
pregnancy.

Conclusions: The present data reveal interactions among ma-
ternal factors (age and type of pregnancy) physiological status 
(pregnancy and lactation) and time of pregnancy on the metab-
olism of dairy ewes, which be related to health and productivity.
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Objectives: The aim of this study was to investigate the lamb-
ing distribution of the Romanov breed in northwestern Croatia 
during five consecutive years. Most European breeds of sheep 
are seasonal breeders in the moderate climate region; howev-
er, the Romanov breed is a meat breed that is aseasonally 
polyoestrous. Romanov sheep are considered to be highly fer-
tile, with a fecundity rate of 230% or more. In Croatia, the lamb-
ing season is primarily in the winter and spring for seasonal 
breeders.

Materials and methods: During five consecutive years (De-
cember 2011 to November 2016) at eight medium-scale sheep 
farms in northwestern Croatia, there were 5379 mattings with 
5046 successful conceptions i.e. lambings. Ewes were kept at 
pasture, which primarily provided area for exercise, with access 
to stables during the night, in a semi-intensive environment. 
According to standard farming practices, animals had free ac-
cess to good quality meadow hay (about 1.8 kg per doe daily), 
adequate concentrate and drinking water.

Results: Fertility was 93.81%. The seasonal distribution of 
lambings in this study was: 47.64% of ewes delivered in winter 
(n=2422), 23.37% in spring (n=1179), 18.82% in summer 
(n=950) and 9.81% in autumn (n=495). The winter season re-
fers to the period of December to February. Sexual activity was 
lowest was during spring and early summer (March to June) 
with a peak of sexual activity from August to October. Litter size 
was greater during spring and winter than in other seasons 
(1.67 vs.1.36) though birth weight was lower in larger than in 
smaller litters (2.64±0.65 vs. 2.87±0.61).

Conclusions: More lambs during lambing season and a higher 
percentage of multiple births (triplets, quadruplets, etc.) was 
expected during the optimal breeding season, as seen in most 
European sheep breeds. Despite being aseasonally poly-
oestrous, the distribution of mating and lambing was not uni-
form through the seasons for the Romanov breed.
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Objectives: The opinion of 14 Italian veterinarians was gath-
ered using an expert knowledge elicitation in order to charac-
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