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ABSTRACT

This experiment was carried out to investigate the effects of feeding diets
supplemented with fish oil on nutrients digestibility, feeding values of tested diets,
some rumen parameters, productive and reproductive performance of ewes during
late pregnancy. Fourty two mature ewes (1/2 Finish Landrace x 1/2 Rahmani) were
divided into similar three groups (control, G2 and G3), according to their live body
weight (53.2+1.95 kg) and reproductive history. The first group was fed a basal
{control) diet consisting of concentrate feed mixture (CFM) plus berseem (Trifolium
alexandrinum, 3d cut), while in G2 and G3 fish oil was added at the rate of 2% (diet 2)
and 4% (diet 3) of DM intake, respectively.- Besides three digestion trials were
conducted on mature rams to evaluate the nutritive values of tested diets.

The main results showed that the highest total DM intake (P<0.05) and DCP
g/kg W°® were noticed by the control group followed by those fed the two levels of
fish oil. Highest (P<0.05) DM, OM, EE and NFE digestibility coefficients were obtained
by rams in G3, however, the lowest (P<0.05) values were with the control group,
which had the highest (P<0.05) CP and CF digestibilities. The digestibilities of NDF
and ADF were tented to be lower (P<0.05) with G2 and G3 than the control one. Diet
2 and diet 3 recorded higher (P<0.05) TDN value (%) than the control one, while the
DCP vaiue (%)was lower (P<0.05) with diet 2 and diet 3 than the control .Ruminal pH
value, Propionate, Valerate and Iso-valeric proportions were tended to be gradually
increased (P<0.05) with the increasing fish oil level. While, the reverse trend was true
in case of NH3-N, total VFA’s, acetate, butyrate concentrations and A/P ratio since
they were gradually decreased (P<0.05) with increasing fish oil level. Body weight of
ewes was tended to be gradually increased (P<0.05)with increasing fish oil level.
Highest (P<0.05) percentage of milk fat, protein, total solids and solids not fat were
shown by control group. While, the yields of fat, protein, total solids and solids not fat
were tended to be gradually increased (P<0.05) with increasing fish oil level. Feed
efficiency was higher in G2 and G3 than control one. Feed conversion was tended to
be deceased with increasing level of fish oil. The concentrations of total protein, GOT,
glucose, total lipids and total cholesterol in serum of ewes in G3 were higher (P<0.05)
than ewes fed controi diet. Average daily gain values of suckling lambs were higher
for fish oil groups than that of control one. Ewes in G3 exhibited estrus (%), fertility(%)
and litter size higher than control and G2, without significant differences. Duration
from lambing to first estrus was shorted in G2 (117 days) followed by G3 (132 day)
and control group (139 day). o

It could be concluded that fish oil addition at the rate of 2 and 4% of DM intake,
to mature ewes had beneficial effects on tested productive performance traits and
reproductive performance in mating season, without any adverse effects on blood
constituents and animals health in gemeral. -

Keywords: fish oil, nutrients digestibility, rumen parameters, productive,
reproductive, performance , ewes
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INTRODUGTION

Fish oils are a rich source of poly unsaturated fatty acid (n-3 PUFA).
However, attempts to incorporate these fatty acids from fish oil into commonly
consumed animal products, such as milk and meat, through ruminant feeding
have caused lowered fat and/or protein percent in milk (Kim et al., 1993),
interference with ruminal cell wall digestion (especially by fats rich in PUFA
(Palmquist and Jenkins, 1980) and depression of feed intake (Cant et al.,
1997). Furthermore, biohydrogenation of PUFA by rumen microbes (Doreau
and Chilliard, 1997) has been shown to limit quantitative transfer of fatty acids
from fish oil into tissue and milk. Also, studies have focused on production of
n-3 PUFA-enriched milk (Kitessa et al., 2001a) and meat (Kitessa et al., 2001
b) from ruminants through supplementation of fish oil to lactating or growing
ruminants. Improvement in fertility a part from improved energy status
suggests that fat supplementation mediates its positive effect through other
physiological mechanism such as: progesterone concentrations in plasma are
enhanced by fat supplementation and may enhance embryo survival: certain
(PUFA) such as linoleic acid may reduce uterine secretion of prostaglandin
(Wiliam and Charles, 2003).However, little of work have been done on
determine the response of suckling ewes fed on diets supplemented with fish
oil in Egypt. The main objective of this study was to investigate the influence
of fish oil on nutrients digestibility ,feeding values, productive and
reproductive performance of ewes during late pregnancy and suckling period
and their lambs performance.

MATERIALS AND METHODS

This study was conducted at Sakha Experimental Station, Animal
Production Research Institute, Ministry of Agriculture, in cooperation with the
Department of Animal Production, Faculty of Agriculture, El-Mansoura
University, Egypt, during the period from December, 2005 to May, 2006.

A total number of 42 mature healthy (1/2 Finish Landrace x 1/2
Rahmani ewes 3-6 years of age) were divided into three groups, each of 14
ewes according to their live body weight (53.2+1.95 kg) and reproductive
history. The experimental period lasted for 5 months beginning from
December and consisted of 3 periods, late pregnancy (45 days), suckling (60
days) and rest or flushing (45 days) and income ewes in mating season
{May). Animals were fed to cover the requirements for last 8 weeks of
gestation and 8 weeks of lactation suckling ewes according to NRC (1985).
The first group was fed the control diet consisting of common concentrate
feed mixture(CFM),to cover 50% of crude protein (CP) requirements
recommended by NRC (71985) for lactating suckling ewes. The rest of the
requirements was cover for berseem which was given ad libitum. The fish oil
was added to the control diet at the level of 2% and 4% of DM intake, for G2
and G3, respectively. All groups were offered the CFM allowances in two
parts at 9 am. and 4 p.m. daily. All animals were kept under equal
management conditions and in a semi-open shaded yard. Fresh water was
available all times.
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For running, the digestion frials, three mature (1/2 Finish Lnadrace x
1/2 Rahmani) rams aged 24 month with 61%£1.23 kg live body weight were
taken randomly from the herd of the station and placed in metabolic cages for
14 days as a preliminary period followed by 7 days collection period. The
animals were weighed before and after running trials. Animals in digestion
trials were fed the same diets with approximately the same proportions of
CFM and berseem used in feeding ewes. Amounts of CFM was divided into
equal meals and given to animails twice dally at 8.0 a.m. and 4 p.m. The 90%
of ad libitum feeding of fresh berseem (3™ cut) was given to avoid any feed
refusals. Samples were taken periodically from tested materials for laboratory
analysis. The classical metabolism trial procedures were carried out as
described by Schneider and Fiatt(1975). Composite feedstuffs and fecal
samples were taken and stored for laboratory proximate analysis purpose,
which were analyzed according to the methods of the A.O.A.C. (1995).

At the end of the collection period of the digestion trials, rumen liquor
samples were taken from the three rams before feeding and at 2, 4, 6 and 8
hours post feeding using a rubber stomach tube. The rumen pH values were
measured immediately by HANNA pH meter, model (HI-8424 Sophisticated
microprocessor, pH meter) then the fluid was strained through four layers of
cheesecloth and used immediately for the estimation of (NH3-N) according to
Conway (1957),total volatile fatty acids (TVFA's) as described by Warner
(1964). Molar proportion of volatile fatty acids were analyzed according to
Erwin et al. (1961).

At May mating season, ewes were monitored for sign of estrus using
well trained ram two times per day (at 8.0 and 15.0 h) for 30 days (mating
season). Data, weight and number of ewes exhibited estrus were recorded.
The live weight of sheep was recorded at beginning of the experiment and
every biweekly and body weight changes were calculated.

Daily milk yield was determined weekly using milk suekling technique.
Milk intake plus milk removed by hand milking represented daily milk yield for
that week. Milk samples ( 0.5% of total milk produced ) were taken from 5
ewes from each group during suckling period (8 week) to determine milk
composition by Milko-Scann (133 BN. FOSS Electric).

Blood samples were taken from five ewes from the jugular vain at 8.0
a.m. into vacutainer tubes then centrifuged at 2500 rpm for 20 minutes in
order to separate blood serum using seriological pipettes, serum was
carefully decanted into labeled tubes and stored at -20°C until analysis.
Biochemical blood parameters in serum were analyzed using commercial kits
by diagnostic system laboratories, INC USA. Total protein (peters,1968) and
albumin (Drupt, 1974) were determined. Globulin was calculated by the
difference between total protein and albumin. The GOT and GPT
concentrations was determined according to Reitman and Frankel (1957).
Glucose was determined according to Trinder (1968), total cholesterol
(Wastson, 1962), triglycerides (Schalm et al., 1975), total lipids (Zollner and
Kirch, 1962), 4

Statistical analysis for the obtained data of rumen parameters
.digestibility trails, milk yield and compaosition, reproductive as well as blood
constituents were performed by method of analysis of variahce for repeated
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measurement according to Winer (1971) using the general linear model
procedures of SAS (1996). Duncan Multiple Range Test was used to test the
differences among means (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition:

Data in Table (1) showed chemical composition of ingredients and
calculated composition of tested diets from the actual consumed of chemical
nutrients of feed ingredients and the individual dry matter intake during the
digestion trails. The experimental diets were practically iso-caloric and iso-
nitrogenous and had similar chemical nutrients as well as cell wall fractions.
However, EE content was gradually increased from 2.39 to 4.27 and 6.12 %
for control, diet 2 and diet 3, respectively. This could be due to fatty acids in
fish oil addition (Zuta et al., 2003).

Table (1): The chemical composition on DM basis (%) and fiber
fractions (%) of tested ingredients and calculated
composition of consumed diets.

item ~ | CFM* | Berseem | Diet1 | Diet2 | Diet3 |

Chemical composition(DM basis %) of ingredients: ]

89.25 17.53 56.47 55.68 54.36 |

oM 91.52 84.99 88.53 87.75 87.82 |

ICP 16.31 14.42 15.43 15.11 14.78 |

EE ' 342 1.19 2.39 4.27 812 |

ICF 11.56 2625 -| 18.26 18.03 1781 |

INFE 60.23 43.13 52.45 50.34 49.11 |

Ash 8.48 15.01 11.47 12.25 1218 |

Fiber fractions (% ]

NDF . 46.06 50.32 48.13 47.07 48.18 |

IADF 22.31 39.04 29.95 29.51 29.06 |

ADL 11.42 8.12 10.11 9.68 9.45 |

Hemi cellulose 23.75 11.28 18.05 17.57 1712 |
Cellulose 10.89 30.92 19.84 19.82 19.61
GE MJ / Kg DM™ 17.93 16.45 17.23 17.52 17.93

* The commercial concentrate feed mixture (CFM) used contained: undecorticated
cottonseed meal (30%), wheat bran (20%), yellow maize (25%), soybean meal (5%), rice
bran (10%), molasses (5%), limestone (3%) and common sait (1%).

** Gross energy (GE) calculated according to MAFF (1975) using the following equations:
GE Mj/kg DM = 0.0226 cp + 0.0407 EE + 0.0192 CF + 0.0177 NFE.

Voluntary intake :

The average DM ,TDN and DCP intakes from the experimental diets
are presented in Table (2).The results indicated that total DM intake
expressed as g/kg W' was gradually decreased by increasing the level of
fish oil in tested diets, but the differences among the groups were not
significant. The reduction in dry matter intake may be a result of the inhibitory
effect of supplemental fish oil on microbial growth and efficiency in the rumen
and subsequently occurred decreased fiber digestibility (Wachira et al.,
2000). Decreasing of fiber digestibility might increase the ruminal retention
time and lowered feed intake (Huffman et al, 1992).As for DCP intake
expressed as g/kg W°7 it was hugher (p<0.05) for control diet than tested
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diets. These results are in agreement with those obtained by Jones et al.
(2003).

Table (2): Live body weight, dry matter, nutrient intakes, nutrients
digestibllity coefficients and nutritive values of the

experimental diets.
, Experimental groups
tom Control | Group2® | Growp3*® | :SF
iMean LBW, kg 60.32 61.13 61.31 1.23
ry matter intake, g/h/d:

CFM . 853.25° 763.57° 737.68° [13.85

Berseem 885.36 873.15 85271  [11.22

Total 1738.61 1636.72 1590.39 [23.47

DMI g/kg W°T 80.55 75.16 72.62 10.73
DN intake: g/h/d 1181.56 1149.47 1169.00 [16.29

wen 54.65 52.72 53.38 10.74
IDCP intake: g/h/d 191,59 170.87° 155.98° |1.84
wo7s 8.87* 7.83° 742° .08

Nutrients digestibility (%)

DM 73.61° 73.81° 75.73° .20

OM 74.35° 75.53% 76.85° .38

cP 71.46° 69.12° 66.33° .35

CF 64.36° 60.15° 58.13° .46

EE 72.55° 75.33° 79.14° 59

NFE 75.14° 75.94° 78.74° 68
[Cell wall digestibility (%)

NOF 68.43° 66.47% 83.35° .07

ADF 62.55° 60.31%® 57.61° .95

Cellulose 73.45° 71.88° 68.15° P.ee

Hemi cellulose 59.12% 60.22° 55.35" 11.34
Nutritive values (%) -

TDN 67.96° 70.2%° 73517 .32

pDCP 11.02° 10.44° 9.81¢ .05

a, b, ¢ Means within the same raw with different superscripts are significantly different at
P<0.05.
* 37.43 and 75.32 g of fish oil was added and was not included in the total DM intake.

Digestibility coefficients and nutritive values:

Nutrients digestibility coefficients are presented in Table (2).Highest
(P<0.05) DM, OM, EE and NFE digestibility coefficients were shown by rams
in G3 ,however, the lowest (P<0.05) values were obtained for the control
group. On the other hand, highest CP and CF digestibilities (P<0.05) were
obtained by the control diet, however, the lowest (P<0.05) CP value was
recorded for G3. Such effect may be a result of the inhibitory effect of
supplemental fish oil on microbial growth and efficiency in the rumen and
subsequently occurred decreased fiber digestibility (Wachira et al., 2000).
The digestibilities of NDF, ADF, cellulose and hemi-cellulose were tented to
be significantly (P<0.05) the lowest in G3 ,but the highest with control one
without significant difference between G2 and G3 for NDF and ADF. These
results are in agreement with those found by Szumacher-Strable et al. (2002)
and Jones et al. (2003) with sheep or cows, respectively.

As for the nutritive values of experimental diets, highest (P<0.05)TDN
value was shown by rams in G3, however, the lowest (P<0.05)values were
obtained for the control group, while values of DCP were lower (P<0.05)with
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G2 and G3 than control one. This decrease in DCP content was mainly due
to the decrease of protein digestibility in supplemented diets in the present
study (Table 2).These results are in agreement with those found by El-
Bedawy (1995).

Rumen parameters:

Data in Table (3) showed that ruminal pH values, ropionate,Valerate
and Iso-valeric proportions were tended to be gradually increased (P<0.05)
with increasing fish oil level in G2 and G3, while the reverse trend was true in
case of NHi-N, TVFA’s, acetate and butyrate concentrations and A/P ratio.
Similar results were reported by Fievez et al. (2003) who found that
increasing level of fish oil in diets of sheep induced reducer in TVFA’s
concentration and higher rumen propionate concentrations and decreased
methane production might be due to lower cellulose digestibility. Also, Jones
et al. (2003) reported that a reduction in TVFA’s could also be related to the
reduced feed intake. The A/P ratio was generally declined when fish oil
added as a resuit of inhibit fiber digestion (Szumacher-Strable et al., 2002
and Jones et al., 2003) which are in accordance of findings in the present
study, since digestibility of CF and cell wall constituents were lower with fish
oil diets than the control one (Table 2 ). The main effect of sampling time
showed that TVFA's , NHs-N, propionate, iso-butyrate and valerate
concentrations were the lowest (P<0.05) before feeding and the highest
(P<0.05) at 2,4 hours post-feeding then tended to back decreased. While, the
lowest (P<0.05) ruminal pH value, acetate proportion, A/P ratio and iso-
valeric were recorded at 4 hrs post-feeding, while the highest (P<0.05)
acetate proportion was obtained at before feeding, thereafter they tended to
gradually increased with time advancement. The higher TVFA’s production
(at 2 hrs) would explain the lower pH values recorded herein (Shafie and
Ashour, 1997) at that time. Similar results were recorded by Khattab et al.
(2001).

Body weight during different physiological stages of ewes:

At late pregnancy, body weight value was increased gradually with
the progress of pregnancy from 53.2, 53.6 and 53.1 kg at start of experiment
with control, G2 and G3, respectively to reach 58.7, 61.1 and 63.6 kg (Table
4) before lambing, respectively. Similar trends were reported by Marinova et
al. (2005) . '

After lambing during suckling period, there were no significant effects
of dietary treatments on body weights of ewes at lambing , while body weight
at final suckling period was significantly different. Decreasing in body weight
during suckling period was more of ewes in control group (4.1 kg) compared
with ewes given fish oil supplemented diets, but the differences were not
significant (Table 4). This is normal physiological response due to higher feed
intake for G3 as well as higher milk yield (Table 5) than control one. During
the physiological stress of milk production particularly during the peak of
lactation, ewes tended to have no increase or may loss of body weight
(Zambom et al. 2003).
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Table (3): Effect of treatment and time of sampling on ruminai parameters in rumen liquor of rams fed the
experimental diets.

Htem pH NH3-N TVFA's |Acetic acid{ Propionic | A/P ratio [Butyric acid|Valeric acid] Iso-But. iso-Val.
value [(mg/100 mlKmeq/100 m (%) acid (%) (%) (%) Acid (%) | acid {%)
RL) RL)
) Treatment:
ontrol 6.68° 24.64° 11.86° | 56.22° 25.91° 247 12617 1.81° 147 1.64°
Group 2 6.92° 22.26" 10.71° 54.36" 28.33* 1.92° 11.76° 2.14° 1.31 1.74%
Group 3 6.97° 21.31° 10.27° 53.08° 29.11* 1.82° 11.63° 2.31° 1.25 1.814*
HSE 0.07 0.54 0.22 0.33 0.27 0.02 0.22 0.05 0.06 0.04
Time:

Before feeding 6.95° 20.39° 9.47° 55.94" | 2711° 2.06° 11.58 1.85° 1217 1.94°
2 h After feeding 6.52° 25.41° 13.95° 55.21° 27.94° 2.04* 12.114 2.08° 1.43% 1.69°
4 h After feeding | 6.68° 27.44° 1101 | 5298 28.59° 1.88° 12.05 2.52° 1.49° 1.71°
6 h After feeding 6.99° 20.98° 10.76" 53.84™ 28.73* 1.88" 11.88 2.147° 1.44% 1.58"
t After feeding 7.40° 19.78° 983° | 5481% 27.44° 2.09° 12.37 1.81¢ 1.24% 1.71°
0.06 0.69 020 | 043 0.35 (0.03 0.29 0.06 0.08 0.05

E v ;
a, b, ¢ Means within same column with different superscripts are significantly different at P<0.05.
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At mating period, body weight of ewes was increased (P<0.05) gradually
from 47.3, 50.7 and 54.2 for control, G2 and G3, respectively (Table 4) to
reach 50.6, 54.9 and 58.8, respectively at the end of experiment. However,
rate of increase in body weight was higher (P<0.05) in G3 and G2 by about
8.5% and 8.2% respectively, than control 6.8%.These results are in
accordance with those reported by Marinova et al. (2005).

Table (4): Body weight (kg) and body weight change (g/day) of ewes
during different physiological stages.

. . Experimental groups

{ Physiological stages Control | Gr jzg T Group3 ISE
Late-pregnancy:
Duration (day) 30 30 30 -
Initial body weight (kg) 53.2 53.6 53.1 2.02
Final body weight (kg) 58.7 61.1 - B63.6 2.08

hange (kg) 5.5° 7.5° 10.5° 0.85

2ily change (g/d) 183° 250° 350° 0.02
Feed intake {g/d) 1753 1823 1854 -
lAfter-lambing: .

- Suckling period:
Furation (day) 60 60 60 -
Initial body weight (kg) 49.6 52.1 54.1 1,92
Final body weight (kg) 45.5° 48.2° 51.4° 1.83
IChange (kg) -4.1 -3.9 -2.7 1.27
Daily change-(g/d) -68 -85 -45 0.02
Feed intake (g/d) 2154 2216 2257 —
b- Mating period:
Duration (day) 45 45 45 —
Initial body weight (kg) 47.3° 50.7% 54.2° 1.91
Final body weight (kg) 50.6° 54.9° 58.8° 1.91
IChange (kg) 3.3 42° 46° " 0.31
Daily change (g/d) 73° 93° 102° 0.01
Feed intake (g/d) 1314 1375 1425 -

a, b Means within the same raw with different superscripts are sugmficantly different at
P<0.05.

Milk yield and composition during suckling period:
Milk yield expressed as actual milk yield and 4% fat corrected milk

(Table 5) were higher (P<0.05) for G2 and G3 than the control group. These
results could be attributed to increasing energy content of the experimental
diets with fish oil addition and may be to improve nutritive values of tested
diets as well. These results are in agreement with those recorded by Alba et
al. (1997).

The highest (P<0.05) milk fat, protein, total solids (%) were obtained
by control group, while the lowest values were recorded in G3 (Table, 5).
These results are in agreement with those obtained by Sullivan et al. (2004).
Also, Cant et a/.(1993) indicated that decreasing in milk protein (%) resuiting
from addition of fat could .
Fat corrected milk (FCM) and Energy (Mj) of milk. calculated according to
Kirchegessner (1982) as follow: Fat corrected milk(FCM) = (15 x Fat% x milk
yield) /100 + 0.4 milk yield and Energy-of milk (Mi) = milk yleld (0.37 x fat +
0.21 x milk protein % + 0.95) + milk yield x 0.07 . '
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be due to an energy-dependent reduction in mammary gland blood flow that
result in a reduction in the availability of amino acids at the mammary gland.
The highest (P<0.05) milk lactose (%)and milk energy (MJ/kg) were shown in
G3, being the lowest in control group. Similar trend was obtained by Kitessa
et al. (2003) and Benson et al. (2001). The yields of fat, protein, lactose, total
solids and solids not fat were the highest (P<0.05) in G3 and the lowest
{p<0.05) in control group. This may be attributed to the higher milk yield for
ewes fed fish oil addition.

Table (5): Effect of feeding the experimental diets on milk yield and its
composition of ewes during (8 weeks) suckling period.

Experimentail groups
Item Control | Group2 | Group 3 | 1SE
Milk yield (g/d) 465.2° 542.3° 580.5° | 0.22
Fat corrected milk (g/d) 501.2° 535.3° 573.3° | 0.17
Milk fat (%) 4.64° 435" | 4.09° | 0.11
Milk fat yield (g/d) 21.11°° | 21.71*® 22,73 | 0.56
Milk protein (%) 422 4.06° 3.85° | 0.05
Milk protein yield (g/d) 19.33° 20.89° 21.93° | 0.67
Milk lactose (%) ' 4.91° 497 5.14* | 0.06
ilk lactose yield (g/d) 22.61° 25.72° 30.14° | 0.78
Milk total solids (%) 1457° | 14.15%® 13.83° | 0.15
Milk total solids yield (g/d) 66.41° 7224° | 79.18° | 1.98
ilk solids not fat (%) 9.87 9.78 9.74 0.12
ilk solids not fat yield (g/d) 45.45° 50.38° 56.36° 1.52
ilk energy (MJ \ kg) 1.65° 1.77° 1.89° | 0.04

a, b Means within the same raw with different superscripts are signlﬂcantly different at
P<0.05.

Efficiency of milk production:

Data in Table (6) showed that average of live body welght of ewes
during 60 day suckling period was tended to be gradually increased with
increasing level of fish oil in diets (G2 and G3) compared with those in control
group. The reason for high live body weight in the present study might be
attrlbuted to higher total DM and TDN intakes expressed as g/h/d or g/kg

5. Similar trend was reported by Marinova et al. (2005).

The data of average total DM and TDN intake expressed as g/h/d or
kg W°"® by experimental groups cleared that daily intake from previous
nutrients by G2 and G3 group was nearly similar, being somewhat the lowest
in control group which recoded the lowest milk production as mentioned
before. -
Also, it was noticed that, ewes in G2 and G3 had higher milk yield
g/h/day by about 13.2% and 25.2%, FCM g/h/d by about 3.4% and 8.8% and
fat g/h/d by about 2.7% and 8.7% over the control group, respectively, in spite
of the absent of significant differences among treatments. These results are
in accordance with those reported by Jones st al. (2003).Feed efficiency
calculated as milk yield / DM! and milk yield / TDNI was higher in G2 and G3
than control group. But, feed efficiency calculated as 4% FCM/DMI and 4%
FCM/TDNI was approximately similar among ail the experimentai groups
Table (6).Feed conversion values calculated as kg DMI/kg milk and kg
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TDNI/kg milk was tended to be lower (the best) with increasing level of fish oil
in G2 and G3 than control group. '

Table (6): Effect of feeding the experimental diets on productive
_performance of ewes during (60 day) suckling period.

Experimental groups
ftem Control Group2 | Group 3 +SE
Av. BW (kg) 467 488 51.6 1.83
Total dry matter intake (glhld) 1788 1811 1836 —_
Total dry matter intake (gw"") 100.1 98.1 95.3 -
Total digestible nutrients intake (g/h/d) 1215 1272 1349 -
Total digestible nutrients intake (gw” ™) 68.1 68.8 70.1 —
IMilk yield (kg/h) ' 27.8 314 34.8 0.73
Milk (g/tvd) 463 524 580 *22.51
at corrected milk (g/h/d) 513 533 558 18.53
at (g/hv/d 21.8 22.4 - 237 0.79
eed efficiency:
g milk kg TOMI 0.26 0.29 0.31 -
g FCMkg TDMI 0.28 0.29 0.30 -
g milk kg TONI 0.38 0.41 0.43 -
FCM/kg TONI 0.42 0.42 0.41 —
eed conversion:
g TOMi/kg milk 3.86 3.46 347 —
#g TDNUkg milk 2.62 2.42 2.32 —J

Blood constituents:

Data in Table (7) showed that the concentration of total.protein in serum
of ewes in G3 was higher {P<0.05) than ewes fed control diet. Also, the same
trend was observed for albumin but, without significant differences. While, the
concentration of globulin in G2 was higher than in G3 and control group but,
without significant differences. This mean that the addition of fish oil for ewes
diets did not damage or affect the liver function (GOT and GPT), whereas
several studies cleared that the normal ratio between albumin and giobulin
ranged from 0.8 to 1.3 in serum blood (Salem et al. 2000) which are mare
close to the ratios obtained herein (from 1.05 to 1.13). These results are in
accordance with those recorded by Abo-Donia (2003), who found that
albumin to globulin ratio was not significantly affected by fat supplementation
in sheep rations.

Table (7): Effect of feeding the experimental diets on blood constituents

of ewes. _
Experimental groups

ftom Control | Group 2 Group 3 #SE

Total protein (g / di) 8.37° 6.65% 6.74% 0.81
IAtbumin (g / dl) 3.79 3.41 3.55 0.73
Globulin (g / dl) 2.58 3.24 3.16 0.66

IAl / Gl ratio 113 1.05 1.12 0.36
GOT (U / di) 32.97° 33.77* 34.72° 1.03
IGPT (iU / di) 1 1581 16.26 16.51 0.32
GOT / GPT ratio 212 2.06 2.09 0.29
Ghicase (mg / d) 50.01° 52.01® 53.89° 1.35
Total lipids {mg / dI) 469.2° 499.4° 528.5° 3.98
Triglyceride (mg / dh) 32.81 36.16 40.43 0.46
Total Cholesterol (mg/ df) 123.1° 136.1° 146.9° 0.86

a, b Means within the same raw with different superscripts are significantly different at

' P<0.05.
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The glutamate oxalocactate transaminases (GOT) concentration was
higher (P<0.05) in serum of G3 than ewes fed control diet. Also, the
glutamate pyruvate transaminases (GPT) concentration was in the same
trend of GOT, without significant differences. Moreover, the ratio of GOT/GPT
in G2 was lower than ewes fed control diet. Generally, although an increase
in these enzymes in ewes treated with fish oil but, their values were within the
normal ranges given by Abo-Donia (2003) for GPT (17.36 to 17.97) and GOT
(36.63 to 36.93). These results agreed with those obtained by Moallem et al.
(1997), who found the activity GOT enzyme was higher in cows fed fat as
compared to cows fed ration without any additives. The ewes in G3 had
higher (P<0.05) concentration of serum glucose, total lipids and total
cholesterol followed by ewes in G2, while ewes fed control diet had the
lowest values. Also, the same trend was recorded with (triglycride
concentration without significant differences among the experimental groups.
These results are in agreement with those obtained by Avila et al. (2000);El-
Bedawy (1995) and Petit et al. (2001),they found that fat supplementation in
ration of dairy cows and sheep resuited in an increase in the concentration of
blood glucose and total lipids. The inclusion of lipid supplement in the diet of
ruminants normally increases both cholesterol and triglycride (Cant et al.,
1993).Generally, physiological levels of blood parameters studied in this
study were within the normal ranges for blood constituents (mg/dl) of glucose
(51 to 58), total lipids (503 to 537), triglyceride (31.21 to 61.22) and total
cholesterol (117 to 151) of sheep (Salem et al., 2000).

Performance of suckling lambs:

Ewes in G2 and G3 showed hlgher values of birth weight as
compared with control group (Table 8) but the differences were not
significant. This was in consistent with the results of Toteda et al. (2004) who
pointed that lambs born from ewes offered diets supplemented wnth fish oil
had higher (P<0.05) birth weight than control diet.

Table (8): Effect of feeding the experimental diets on productive
performance of suckling lambs during suckling period (60

days).
Experimental groups

Item Control Group 21 Group 3 1SE
Birth weight (kg) 3.36 3.41 3.56 0.11
\Weaning weight (kg) 11.85 12.31 14.04 0.71
Total gain (kg) 8.49 8.90 10.48. 0.57
Daily gain (g/day) 142 148 174 0.01
Milk intake (g/day) 465.2° 454.3*° 580.5° 30.2

a, b Means within the same raw with different superscripts are significantly different at
P<0.05.

Similarly, weaning weight was higher in treated groups being 12.31
and 14.04 kg for G2 and G3, respectively than that of control group (11.85
kg). These results are in accordance with those reported by Dawson and
Edar (2005) who found that addition fish oil for diets ewes during nursing
resulted in improving its feed utilization and resuited in satisfactory ewe live
weight and lamb growth rate.
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Ewe’s reproductive performance in mating season:

Average body weight at mating of ewes was highest (P<0.05) (60.4
kg) with G3, while the lowest (P<0.05) with control group (48.8 kg) (Table 9).
This effect of fish oil addition on body weight may be due to the higher
(P<0.05) feed intake as compared with control diet (Table 4).The
improvement could be due to increasing the energy status and adequate time
to recover body condition (Bocquier et al., 1993), thus improving the fertility of
ewes. This was in consistent with the results of Thomas and Williams (1996).

Table (9): Reproductive performance of ewes in mating season (May) as
affected by the experimental diets.

Experimental grou
ftem Control Group 2g= Group 3 SE
INo. of ewes 14 14 14 -
Body weight at mating (kg) 48.8° 55.7%® 60.4° 207
No. of ewes exhibited estrus 5 9 10 -
wes exhibited estrus (%) 35.7 64.3 71.4 0.12
0. of ewes lambed 3 8 9 -
ertility as (%) from mated ewes 60 88.8 90 0.13
artility as (%) from total ewes 214° 57.1% 64.3% 0.12
0. of lambs born alive 4 11 13 -
itter size 1.33 1.37 1.44 0.14
uration from lambing to 1* estrus 139.2 117.3 132.9 10.32

a, b Means within the same raw with different superscripts are significantly different at
P<0.05.

Ewes exhibited estrus (%) in (G3) were higher (71.4%) than those in
control and G2 (35.7% and ©4.3%, respectively),without significant
differences among tested groups. These results are in agreement with those
obtained by William and Charles (2003).

Fertility as (%) of matéd ewes was 60, 88.8 and 90 and 21.4, 57.1
and 64.3 (as a percent of ewes subjected to be mated) in control, G2 and G3,
respectively (Table 9). These resuits may suggest that fish oil addition had
positive effect on fertility of ewes may be aftributed to (1) an amelioration of
negative energy states thus leading to an earlier return to estrus postpartum
and therefore improved fertility (Mattos et al, 2000), (2) an increase in
progesterone production/secretion favorable to improved fertility and (3) a
stimulation or inhibition of PGF,a production/resale which influence the
persistence of the corpus luteaum (Mattos et al., 2000 and Yoel-Zeron et al,.
2002). This was in consistent with the results of William and Charles (2003)
who found that fat addition had positive effect through other physiological
mechanism such as progesterone concentrations in plasma which are
enhanced by fat and may enhance embryo survival ; certain (PUFA), such as
linoleic acid may reduce uterine secretion of prostaglandin William and
Charles (2003).

Litter size calculated as number of lambs produced per ewes iambed
is shown in Table (9). Values tended to be gradually increased with increased
fish oil level without significant differences among groups. This was in
consistent with those reported Yoel-Zeron et &l. (2002) who found that ewes
which fed a diet supplemented with fish oil increased number of follicles and
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oocytes were found in the ovaries of ewes supplemented with PUFA more
than in control ewes.

Duration from lambing to first estrus was shorted in G2 (117 days)
followed by G3 (132 day) and control group (139 day). This improvement
could be due to that ewes gained 1 kg of body during first month after
lambing had the shortest anovulatory period than similar lipid gain (Bocquier
et al., 1993) thus leading to an earlier return to estrus postpartum and
therefore improved fertility . These results are in agreement with those
obtained by Grummer and Carroll, 1991) who found that fatty acids increase
pregnancy rate and reduce open days by increasing the energy status of
animal or by other processes independent of energy intake led to changes in
serum concentrations of metabolites and metabolic hormones that may act at
the hypothalamic-pituitary-ovarian axis.

In conclusion, the findings of this study revealed that, addition of fish
oil at both levels (2% or 4%) to diets of lactating ewes had positive and
beneficial effects on enhance nutrients digestibilities, nutritive values,ruminal
fermentation, consequently ewes productive and reproductivé performance.
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