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1- Eicosapentaenoic acid (EPA)
2- Docosahexaenoic acid (DHA)
3- Prostaglandin F2a

4- Fixed time
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1- Body condition score
2- Stratification
3- National Research Council (NRC)
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Table 1. Ingredient and nutrient composition of experimental diets (dry matter basis).

bl oo
Experimental diets oy el x|
ORETS Cote Jald e dall Ingredients of diets
Fish oil Positive control Negative control
(do3) St i
32.9 32.9 21 -
Alfalfa hay (%)
38 38 37.2 (4o 2) 15 ol
Wheat straw (%)
20.2 20.2 36.3 (L) - wls
Barley grain (%)
_ 35 _ (Ao y3) (I 355008 G55 525
Hydrogenated palm oil powder (%)
35 B _ (Asy3) TS
Fish oil (%)
05 05 05 (40)3) S
Salt (%)
0.5 05 05 eS| Fl 5 el s JoSeo
Vitamin and antioxidant (%)
3 3 3 (Ao 3) iy
Bentonite (%)
14 14 15 (4o ,) Sl oS 53
Di-calcium phosphate (%)
o ‘5.\&4 )‘)A
Nutrient composition
205 205 205 (582 5 )6 B9) e B 531
Metabolisable energy (Mcal/kg)
8.3 8.3 8.3 (o) b (851
Crude protein (%)
1 1 0.9 (Ao 3) (ol
Calcium (%)
0.43 0.43 0.45 (e 3) it
Phosphorus (%)
46.21 46.21 45.12 (Ao ,3) ot oy 3 3 Jsloal b
Natural detergent fiber (NDF) (%)
29.99 29.99 26.70 (4o 3) ool oy 53 Jlonals 1t
Acid detergent fiber (ADF) (%)
4.47 447 1.14 (Ao2) s 5l e lae
Ether extracts (EE) (%)

1- Total Mixed Ration (TMR)
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1- Pregnant mare’s serum gonadotrophin (PMSG)
2- Marking harnesses

3- Penicillin g benzatin (L-A)

4- Aloka
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1- Normal approximation
2- Tapproximation
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Table 3. Effect of adding fish oil to flushing diet on estrus and non-return rates of Chaal ewes.

P value bl st S
sl experimental groups
. Al B
Wkl 0P Ciedals i dals
¢ cws cows T e parameter
VS. FO C+ SEM b Positive  Negative
FO Fishoil  control control
67.57 78.95 8333 (1) uitetalia o i)

0.13 0.06 0.32 4.038
(2537) (30138) (30/36) Obvious estrus rate (%)

91.89 89.47 94.44 (A) Sy SalsbY b 55 55

0.36 0.34 0.22 2.603
(34/37) (34/38) (34/36) Laparoscopic estrus rate (%)

59.38  57.58 56.67  (uus) o ciS il e £

044 042 047 5002
(19/32)  (19/33)  (17/30) Non-return rate (%)

Gt JaSe Do B 6 Lo il (i Aald o5 5 C-

(P €3500 55 35) #Ll oo JoSta do 53 Y70 glols St o Lol i (e Aals o5 8 :CH
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Table 4. Effect of adding fish oil to flushing diet on pregnancy, parturition, abortion, stillbirth and
barren rates from laparoscopic insemination and natural mating of Chaal ewes.

P value el slaes S
sl experimental groups
st ey dall Jals Al B
C+vs. C-vs. C-vs. 5)8 EM L: e e parameter
FO FO C+ Fi‘;r: oil Positive  Negative
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Table 5. Effect of adding fish oil to flushing diet on multiple lambing, prolificacy and fecundity rates from
laparoscopic insemination and natural mating of Chaal ewes.
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Table 8. Effect of adding fish oil to flushing diet on lamb birth weight and born lamb crop from
laparoscopic insemination and natural mating of Chaal ewes.
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Table 10. Effect of adding fish oil to flushing diet on lamb viability and weaning rates from
laparoscopic insemination and natural mating of Chaal ewes.
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Table 12. Effect of adding fish oil to flushing diet on lamb weaning weight and weaned lamb crop
(ewe productivity) from laparoscopic insemination and natural mating of Chaal ewes.
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Abstract

Background and objectives: The beneficial effects of adding supplemental
polyunsaturated fats including omega-6 and omega-3 sources to the diet on
reproductive performance of livestock have been shown in many studies. On the
other hand, low performance of artificial insemination is a serious problem to
perform genetic improvement projects in sheep. Special effect of adding fish oil as
an omega-3 source to flushing diet on reproductive efficiency of ewes after
laparoscopic artificial insemination has not been investigated. The aim of this study
was to investigate the effect of supplementing flushing diet with fish oil on
reproductive efficiency of Chaal ewes after laparoscopic artificial insemination.

Materials and methods: One hundred eleven of non-lactating and non-pregnant
Chaal ewes, were divided into three experimental groups based on flushing diets:
(1) negative control group (C-), fed the flushing diet without any supplemental fat,
(2) positive control group (C+), fed the flushing diet containing 3.5% supplemental
hydrogenated palm oil (palm fat powder) and (3) fish oil group (FO), fed flushing
diet containing 3.5% fish oil. Estrus synchronization of ewes performed using
progesterone sponges for 13 days. Twenty to 48 hours after sponge removal, the
rate of estrus recorded using rams with aprons and marking harnesses. Forty eight
hours after sponge removal, artificial insemination was performed with the
laparoscopic approach. Fifteen days after artificial insemination, to determine
estrus non return rate and for mating of non-pregnant ewes, the rams with marking
harnesses were introduced into the flock. Forty days after insemination, pregnancy
diagnosis was performed by ultrasonography. At the time of lambing, number and
weight of born lambs and three months later, the number and weight of weaned
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lambs were recorded for each ewe in experiment and using them reproductive traits
including pregnancy, parturition, abortion, stillbirth, barren and multiple lambing
rates, prolificacy, fecundity, born lamb crop, lamb viability, weaning rate and
weaned lamb crop (ewe productivity) were calculated.

Results: Adding fish oil to flushing diet significantly increased the weaning rate
from laparoscopic artificial insemination and accumulated weaning rate from
artificial insemination and natural mating (P<0.05). The improved weaning rate for
ewes fed fish oil resulted by more multiple lambing rate and prolificacy in this
group in comparison with two other groups, because pregnancy rates in three
groups were not affected by flushing diets (P>0.05). In the group fed hydrogenated
palm oil, lamb viability until weaning time was significantly (P<0.05) lower than
two other groups.

Conclusion: In the programs of artificial insemination and synchronized natural
mating of sheep, adding fish oil to flushing diet can improve reproductive
performance. It is recommended that avoid using hydrogenated palm oil in flushing
diet of sheep.

Keywords: Ewe, Flushing diet, Fish oil, Laparoscopic insemination, Reproductive
efficiency
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