Dicle Universitesi Veteriner Fakiiltesi Dergisi
https://dergipark.org.tr/tr/pub/duvetfd
Arastirma Makalesi/Research Article

Dicle Univ Vet Fak Derg 2022;15(1):5-8
DOI: 10.47027/duvetfd.1050516

ISSN:1307-9972 e-ISSN:1308-0679

Effect of Energy Deficiency at The End of Pregnancy on Sheep and Lamb Birth Weights
Mehmet Hanifi DURAK ¥, Atila ATES?®, Tanay BILAL3*

1Department of Biochemistry, Faculty of Veterinary Medicine, Dicle University, Diyarbakir, TURKIYE
2Department of Biochemistry, Faculty of Veterinary Medicine, istanbul University-Cerrahpasa, istanbul, TURKIYE
3Department of Animal Nutrition and Nutritional Diseases, Faculty of Veterinary Medicine, istanbul University-Cerrahpasa, istanbul, TURKIYE

20RCID: 0000-0003-0702-6660; PORCID: 0000-0002-9013-930X; “ORCID: 0000-0001-7258-6862

Gelig Tarihi/Received
30.12.2021

Kabul Tarihi/Accepted
23.03.2022

Yayin Tarihi/Published
30.06.2022

Abstract

This study was carried out in Chios breed pregnant sheep which created experimentally energy deficiency. To determine the effect of low
energy feeding on the birth weights of sheep and lambs in the last period of pregnancy. 38 Chios breed sheep, 4-6 years old, were used
in the study. The live weight weights of the ewes before the pregnancy were done on the zero day and the other weight weights on the
days 120, 127, 134, 141 and 148 of the pregnancy. On the 105t day of pregnancy, pregnant and non-pregnant sheep were divided into 3
groups as normal energy pregnant group (PNE), deficient energy pregnant group (PLE) and non-pregnant normal energy group (N-PNE).
From the 106t day of pregnancy to delivery; The pregnant sheep in the PNE group were fed with the ration containing 13% HP and 10
MJ/kg ME, the pregnant sheep in the PLE group were fed with ration containing 13% HP and 8.0 MJ/kg ME. The sheep in the N-PNE group
were fed with ration containing 11% HP and 8.8 MJ/kg ME. PLE and N-PNE groups were found to have lower body weight than the PNE
group. However, there was no statistical difference between these groups. In all pregnant sheep, body weight was higher than 120 days
of pregnancy, it was found to be higher than day 0 (p <0.05) and after 120 days there was no statistically significant difference between
groups. In the study, there was no statistically significant difference between the birth weights of PNE and PLE group. This can be explained
by the fact that fetal growth is not affected by %13 HP ve 8.0 MJ/kg ME and does not cause serious energy deficiency in animals.
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Gebeligin Sonunda Uygulanan Eneriji Eksikliginin Koyun ve Kuzu Dogum Agirliklari Uzerine Etkisi

0z

Bu calisma, deneysel olarak enerji eksikligi olusturulan ikizlik orani yiiksek Sakiz Irki gebe koyunlarda, gebeligin son doneminde diisiik
enerji ile beslenmenin, koyunlarin agirliklari ile yeni dogan kuzularin dogum agirliklari Gzerine olan etkisini saptamak amaciyla yapildi.
Arastirmada ikizlik orani yiksek, 4-6 yaslarinda, 38 adet Sakiz irki koyun kullanildi. Koyunlarin gebelik dncesi canh agirliklari 0. giin, diger
agirlik tartimlari ise gebeligin 120, 127, 134, 141 ve 148 glnlerinde yapildi. Gebeligin 105. giinlinde gebe ve gebe olmayan koyunlar,
normal enerijili gebe grup (PNE), yetersiz enerjili gebe grup (PLE) ve gebe olmayan normal enerjili grup (N-PNE) olarak 3 gruba ayrildilar.
Gebeligin 106. giint ile dogum arasi, PNE grubundaki gebe koyunlar %13 HP ve 10 MJ/kg ME iceren rasyon, PLE grubundaki gebe koyunlar
%13 HP ve 8.0 MJ/kg ME igeren rasyon ile beslendi. N-PNE grubundaki gebe olmayan koyunlar ise %11 HP ve 8.8 MJ/kg ME iceren rasyon
ile beslendi. Aragtirmada PLE ve N-PNE gruplari, PNE gruptan daha distk viicut agirligina sahip oldugu tespit edildi. Ancak bu gruplar
arasinda istatistiki farkin olmadigi géruldi. Butlin gebe koyunlarda viicut agirligi gebeligin 120. giini, 0. gline gore daha yiksek bulunmus
olup (p<0.05), 120. glinden sonra ise gruplar arasinda istatistiki olarak anlamli bir fark saptanamadi. Calismada PNE ve PLE grubundaki
yavrularin dogum agirliklari arasinda istatistiki bir farkin olmadigi gérildi. Bu durum, fétal baylimenin %13 HP ve 8.0 MJ/kg ME’den
etkilenmedigini ve hayvanlarda ciddi bir enerji yetersizligine yol agmamis olmasi ile agiklanabilir.

Anahtar Kelimeler: Canli agirlik, gebelik, koyun, kuzu, yetersiz enerji.

INTRODUCTION

The most critical periods in the feeding of sheep are known
as pregnancy and lactation period (1). Energy needs of sheep
in the last period of pregnancy is increasing significantly. In
particular, in the last 6 weeks of pregnancy, 70-80% of fetal
growth is due to adequate growth and development of fetus
in mother's womb due to balanced diet of mother (1,2). The
weakness of the mother in the last months of pregnancy ca-
uses the fetus not to be fed well and therefore the lambs'
ability to survive (3,4).

The daily nutrient requirement for sheep's normal life
share is 8.4 MJ/kg ME (Metabolic energy) and 9.4% HP
(Crude protein). Nutrition of pregnant sheep is discussed in
two periods as first 15 weeks of pregnancy and last four we-
eks according to energy and nutrient requirements. For a
first 15 weeks of gestation, fetus growth is 30% and nutritio-
nal requirements are 8.8 MJ/kg ME and 10.6% HP in a 55 kg
body weight sheep. During the last four weeks of pregnancy,
the development of fetus is very fast and the nutritional ne-
eds of the sheep increase considerably. Nutritional needs of
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sheep carrying single offspring go up to 9.6 MJ/kg ME and 11.8%
HP, while double sheep carry 10 MJ/kg ME and 12.8% HP (5,6).
In the last 6 weeks of pregnancy, the balanced ration applica-
tion increases the live weight of the sheep depending on the
nutrition level and decreases the weight loss at birth (3).

The aim of this study was to determine the effect of low
energy feeding on the weights of sheep and birth weights of
newborn lambs in Chios breed sheep with experimentally
low energy level.

MATERIAL AND METHODS

A total of 38 Chios breed 4-6 aged sheep were used for
the study. Estrus synchronization was applied to sheep
and sheep were placed in boxes with 1 Chios ram per 10
ewes for mating. After the sponges were removed, the
first weights of the sheep before the pregnancy (day 0)
were taken. Other weights were detected on days 120,
127, 134, 141 and 148 of pregnancy. The numbers, gen-
ders and weights of the lambs were determined by follow-
ing the births of pregnant sheep.

On the 105th day from the date of introduction of ram,
sheep were examined by ultrasound to separate pregnant
sheep and form groups. According to the results of the ex-
amination, 24 out of 38 animals were found to be pregnant.
These animals were divided into three groups as normal en-
ergy pregnant (PNE, n=12), deficient pregnant (PLE, n=12)
and normal energy non-pregnant (N-PNE, n=14). From the
105th day of pregnancy, the animals were started to be fed
appropriately to the groups in which they were present (Ta-
ble 1). This continued until the birth of the animals. All sheep
were fed with ad libitum water and from the group of feeds,
about 700 grams per sheep, at 08:00 am and 16:00 pm. Con-
sidering feed tables, energy and crude protein levels of ra-
tions were determined approximately. Two ewes died in the
PNE group during the final periods of pregnancy. It was de-
termined that 2 ewes had acute pneumonia in the PLE group
and 4 ewes had metritis in the N-PNE group. In total 8 ewes
were removed from the 3 groups in this study.

Nutrition between 0-105 days; the pregnant and non-
pregnant sheep were fed with ration containing 11% HP and
8.8 MJ/kg ME (n=38, 1400 g/day/animal) (Table 1).

Table 1. Composition of the diets (%)

Ingredients PNE PLE N-PNE
Grass hay 34.00 65.00 75.00
Cracked barley 1.60 3.80 5.00
Cracked maize 28.00 1.00 7.50
Sunflower meal 21.00 18.50 1.10
Razmol 3.00 4.30 8.00
Wheat bran 6.00 3.00 1.50
Cracked wheat 6.00 4.00 1.50
Zeolitea 0.10 0.10 0.10
Vitamin premixb 0.10 0.10 0.10
Salt 0.10 0.10 0.10
Marble powder 0.10 0.10 0.10

2In 1kg zeolite, 48.58% SiO», 14.72% Al,03, 11.11% Ca0O, 11.65% MgO,
9.19% Fl,03, 2.50% LiO, 1.28% Na0, 0,44% KO There are 0.38% TiO.,
0.16% MnO, 0.06% Cr,03, and 0.03% P>0s.

51 kg of vitamin premix of 10.000.000 IU of vitamin A, 1.500.000 IU of
vitamin D3, 25 g of vitamin E, 20 g of niacin, 7 g of pantothenic acid, 2.5
g of vitamin By, 1.5 g of vitamin B1, 1.5 g of vitamin Bs and 15 mg conta-
ins vitamin Bi.

PNE = Pregnant normal energy, PLE = Pregnant low energy, N-PNE
=Non-pregnant normal energy
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Nutritional feeding on day 106 of pregnancy; PNE group
(n=10) 13% HP and 10 MJ/kg ME ration, PLE group (n=10) 13%
HP and 8.0 MJ/kg ME ration, N-PNE group (n=10) were fed with
11% HP and 8.8 MJ / kg ME ration (1400g/day/animal). Since
the 106th day of pregnancy, HP content of feed was increased
due to fetus requirements of pregnant animals.

Statistical Analysis

Statistical comparisons of maternal weight and lamb birth
weight were performed by the Independent-Student t-test
among pregnant sheep fed by PNE and PLE ration, and sheep
fed by PNE and N-PNE ration. In addition, statistical compar-
isons of maternal weight between days of blood collection in
each group were evaluated by variance analysis (Duncan
test). These tests were performed using SPSS 10.00 package
program. The results were shown as mean standard devia-
tion X+SD). A significance level of P<0.05 was employed in
the analysis of data from treatment groups.

RESULTS

The average body weights of pregnant sheep fed by PNE and
PLE ration are shown in table 2. Although PLE and N-PNE
sheep had lower body weight than PNE sheep, no statisti-
cally significant difference was found between these groups.
In all pregnant sheep, body weight was higher than 120 days
of pregnancy, it was found to be higher than day 0 (p <0.05).
It was also found that body weight did not change during
blood collection periods in non-pregnant sheep.

Table 2. Body weights of non-pregnant sheep fed by pregnant sheep
fed by PNE and PLE rations and N-PNE ration (kg, n=10, X+ SD)
Pregnancy
Group Day 0 Day 120 Day 127 Day 134 Day 141 Day 148
PNE 557:8.83b  65519.79a 66.419.0la 66.719.02a 67.5t7.48a 67.1t7.42a
PLE 5141582b 587#56la 59.1#538 60.44579a 60.7+6.16a 63.345.16a
N-PNE 5161664a 53.746.60a 54.846.40a 52615932 54.1#653a 54.745.85a

ab statistical difference between the days in the same row with different letters are
significantly (p <0.05).

PNE = Pregnant normal energy, PLE = Pregnant low energy, N-PNE =Non-pregnant
normal energy

In the study, pregnant sheep fed by PNE, 22 lambs, and
pregnant sheep fed by PLE gave birth to 18 lambs. The birth
weights of the lambs are shown in Table 3. There was no sig-
nificant difference between the two groups in terms of birth
weights of the lambs.

Table 3. Birth weights of lambs born from pregnant sheep fed by
PNE and PLE rations (kg, X+ SD)

Single Lamb Multiple Lambs
n=4 3.97 +0.32 n=18
n=4 4.36 +0.46 n=14

PNE = Pregnant normal energy, PLE = Pregnant low energy

DISCUSSION AND CONCLUSION
In the last 6 weeks of pregnancy, the balanced ration appli-
cation increases the live weight of the sheep depending on
the nutritional level and decreases the weight loss at birth
(3,7). Inadequate feeding of the sheep during pregnancy
may lead to decreased body condition, decreased live weight
gain, premature birth risk, high lamb deaths and low milk yi-
eld due to insufficient breast development and even death
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in many cases (4,8-10). In addition, with sufficient energy
consumption during the last 6 weeks of pregnancy, it has
been reported that the increase in the reproductive organs
during pregnancy is caused by growth and proliferation in
the fetus, uterus, placenta and amniotic fluid, and this situa-
tion increases the body weight of the mother and lamb
(10,11). They reported a 10 kg increase in live weight of
single sheep and an increase of 16-17 kg in twin births (10).
Steyn et al. (12) reported that pregnant sheep fed with suf-
ficient energy levels (10.8 MJ/kg ME) had a higher weight
than those fed with insufficient energy levels (9.1 MJ/kg ME).
On the other hand, Aktas et al. (13) reported that birth we-
ight and survival rate were not significantly affected by the
feeding level of sheep in the last period of pregnancy . In the
study, no significant difference was found between pregnant
sheep and malnourished sheep in terms of body weights.
However, normal-fed pregnant sheep were found to tend to
have more body weight than the poorly fed pregnant group
(Table 2). In this respect, the findings of the study were re-
ported by Steyn et al. (12) and Algicek and Yurtman (10),
while they show similarities, Aktas et al. (13) are compatible
with the study.

In humans and animals, malnutrition of mother during
pregnancy leads to slowing of fetus weight, uterine and pla-
cental growth (14,15). In pregnant sheep, it has been repor-
ted that alteration of protein and energy ratios in feed is ef-
fective on placenta, fetal growth is usually not affected by
feeding changes in early and mid-term pregnancy, fetal
growth is low in mid pregnancy, when mother is seriously
malnourished (16). Dandrea et al. (17) reported that the fe-
tus weights of pregnant sheep fed with insufficient energy
level and placenta masses were lower than those fed eno-
ugh. In a study by Aktas et al. (13) the birth weights of single-
born lambs were significantly higher than twin-born lambs.
Sirin et al. (11) reported that additional feeding during the
last period of pregnancy increased maternal weight and
lamb birth weight. However, Mathews et al. (18) reported
that maternal malnutrition did not affect the birth weight of
the lamb. As in our study, no statistically significant diffe-
rence was found between lamb birth weights in PNE and PLE
groups. In this respect, the data of the study are consistent
with the findings of Mathews et al. (18). The reason why
there was no significant difference between the PNE and PLE
pregnant groups in our study suggests that a serious lack of
energy was not applied to the animals. Borwick et al. (19)
reported that the birth weight of the sheep fed with insuffi-
cient energy (8.5 MJ/kg ME) was 18% lower than that of
those fed enough (12.2 MJ/kg ME). However, the birth we-
ight of the offspring in the PNE and PLE groups did not show
a statistically significant difference (Table 3). This may be
explained by the fact that, as Perry et al. (16) states, fetal
growth is not affected by the energy insufficiency applied,
the lack of a serious energy deficiency in animals. As a result,
it was concluded that the nutrient energy values at the end
of pregnancy should be lower than 8.0 MJ/kg ME in order to
determine the effect of sheep fed with insufficient energy on
body weights and fry birth weights at the end of pregnancy.
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