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Introduction and Objective: Dietary supplementation of oilseeds is a well-known strategy
of improving body condition in sheep around mating so as to improve the reproductive perfor-
mance of sheep. Rapeseed is the second most abundant source of oilseeds in the world, and it
is known for its desirable unsaturated fatty acids profile with a high proportion of oleic acid,
linoleic acid, and alpha-linolenic acid, which improve production and reproduction perfor-
mance of animals. The high energy and protein content of rapeseed and its desirable amino
acids profile make rapeseed an excellent feed source for ruminants, and there is renewed inter-
est in using it in the rations of high producing animal as a feed supplement. Micronization as a
heat process has the potential of protecting fatty acid from ruminal biohydrogenation and re-
ducing ruminal degradability of protein. We hypothesized that rapeseed supplementation
around mating can improve productive and reproductive performance of ewes by supplying the
energy and protein. In addition, an increase in unsaturated fatty acid and protein bypass can
induce estrus and increase reproduction performance. Therefore, this study was conducted to
investigate the reproductive performance of mature Kurdish ewes to the flushing diets contain-
ing whole flaked raw and micronized rapeseed.

Materials and Methods: In this experiment, full-fat rapeseed was micronized at 2.8
micron. The micronized and non-micronized rapeseeds separately flaked by passing between
two rotating rollers with a 0.50 mm distance gap. To this end, 55 mature Kurdish ewes were
randomly allocated into three treatments: 1) Control (the receivers of basal flushing diet with
no rapeseed), 2) basal diet plus supplementation with 0.18 kg/day/ewe raw flaked rapeseed,
and 3) basal diet plus supplementation with 0.18 kg/day/ewe micronized flaked rapeseed in
completely randomized design. Ewes live weight and body condition score measured at the
beginning of the experiment and at lambing. The lamb birth weight also measured. The number
and diameter of follicles were determined on days of mating and 9 days after mating. Pregnancy
was diagnosed 30 days after mating. Blood samples were taken on days of mating, 9 and 30
days after mating. The data obtained from weight and BCS of ewes, lambs birth weight and
blood hormones and metabolites were analyzed using GLM procedures of SAS software (9.4
version, SAS Institute Inc.). The data obtained from reproductive performance of ewes were
analyzed using chi-square model and Proc Genmod procedures of SAS software. For all results,
Least-square means for each treatment are reported in the tables and were compared using
adjusted Tukey tests. Statistical significance was accepted at P< 0.05.
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Results: The results of this study showed that the weight and body condition score of ewes
as well as the lambs birth weight were significantly increased by dietary supplementation with
raw and micronized whole flaked rapeseed.

Plasma glucose and Triglycerides were significantly increased by supplemental flaked
rapeseed. Lower BUN concentration was observed for ewes fed diets contained raw and
micronized rapeseeds. Plasma estradiol levels at day of mating and progesterone levels at 9 and
30 days after mating were significantly higher in ewes on micronized and raw flaked rapeseed
diets, respectively. Plasma insulin also were significantly increased in ewes fed micronized and
raw flaked rapeseed, respectively. Dietary treatments had no significant effect on number of
small and total follicles as well as the average size of small and medium follicles at the day of
mating. The number of medium follicles on the day of mating as well as the carpus luteum size
at 9 days after mating were significantly higher for the ewes fed diets contained raw and
micronized flaked rapeseeds. The average number and size of large follicles at the day of
mating were significantly higher in ewes on micronized and raw flaked rapeseed diets,
respectively. The fertility rate and female lamb rate were significantly increased by dietary
supplementation with raw and micronized flaked rapeseed. Lambing intervals significantly
decreased by dietary supplementation with micronized flaked rapeseed. The lambing rate was
significantly in ewes on micronized and raw rapeseed diets, respectively. Supplementation diet
with micronized rapeseed significantly increased twining rate.

Conclusion: Overall, dietary inclusion of rapeseed especially micronized rapeseed around
the mating can be an effective nutritional strategy to improve productive and reproductive
performance of ewes in traditional sheep production systems.

Keywords: Whole flaked rapeseed, Micronization,. Mature Kurdish ewe, Flushing,
Reproductive performance.
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Table 1- Ingredients and chemical compositions of the experimental basal diet

(u_gw.o oole _x..o)s) 0> ‘5|)>|
Dietary components (% Dry matter)

55.3
Alfalfa hay
pS ols

13.7
Wheat straw
Pes by

28.3
Barley
| ne dlgo 5 praling JoSo 57
Mineral-vitamin premix '
o S35 5 ssedlse
Chemical composition of rations
(pS5kS 2 6 JBE) pudgilio B (5551 191
Metabolizable energy (Mcal/kg) '
P s (%)

. 13.30

Crude protein (%)
P 2y (%)

1.60
Fat (%)
5 gt 2 Sl (%0) 1810
Neutral detergent fiber (%) '
Acid detergent fiber (%) '
oets (%) 0.64
Calcium (%) '
53 (%) 0.34
Phosphorus (%) '
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Table 2- Chemical composition of raw and micronized rapeseeds (n=3)
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Table 3- Effect of experimental treatments on the blood metabolites of mature Kurdish ewes and lambs birth

weight
b jlas
Treatments
5 Slas
Performance ls Bl  SHsSee sl ab
C(j:trol R;w Lrsa)lge:eJed Micronized SEM! P value
P rapeseed
(p55kS) o e 0
Ewes weight (kg)
adgl
it \ 37.18 37.92 37.75 1.23 0.34
Initial body weight
oledl; 3l o b
42.14° 44.32 45,952 .07 .001
After lambing 3 595 00 0.00
SR Camdy el
Body condition score
5l o Sondy Sl 1.79 1.95 1.83 0.88 0.81
Initial body condition
oleal 3l e b
. 2.49°¢ 2.818 2.66 0.04 0.03
After lambing
(py55kS) W o g5 (9
Lambs birth wight (kg)
o 0l 3.52 4.27° 4.322 0.21 0.01
Lambs wight
osle gl o
S en 3.43° 4.042 4,192 0.21 0.04

Female lambs



Puoy 3,600 4.50° 4.432 0.31 0.02
Male lambs

(P < o/e0) sidlo sl ine BB (l)ls S yiiopd gy b (slo Sl i3y p
a.b.c Means with different superscripts within a row differ (P <0.05).
Lo Lo 5 sl glas?
1Standard Error of treatments.
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Table 4- Effect of experimental treatments on the plasma metabolites in mature Kurdish ewes (mg/dL)
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Treatments
Loy (sladominl b
Plasma metabolites s L S o 25y Sen S b
. Pl it b Micronized SEM!? P value
Control Raw rapeseed
rapeseed
S g,
Day of mating
5 68.63" 78.60° 79.248 0.97 <0.0001
Glucose
Joyls 67.45 73.12 73.61 3.10 0.08
Cholesterol
A)’Mls‘” 34.83° 41,932 42,128 0.66 <0.0001
Triglycerides
Sloyel &l b b
14.472 12.2 11.97 . <0. 1
BUN 6 9 0.66 0.000
oS il gu jgy A
9 days after mating
S9 64.40° 73.27% 75.31% 1.22 <0.0001
Glucose
Joyls 59.19 62.61 64.82 2.97 0.07
Cholesterol
s 37.52 43,522 44,582 0.86 <0.0001
Triglycerides
Sloygl jl b b
19.922 16.21 16. . <0. 1
BUN 9.9 6 6.09 0.60 0.000

AP < -0) a8l o sine BT (5o it By b sl S i) 2 0
a.b.¢ Means with different superscripts within a row differ (P <0.05).
Lo Lo 5 laslinl glast
IStandard Error of treatments:
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Table 5- Effect of experimental treatments on the plasma hormones in mature Kurdish ewes

b jloss
Treatments
O9009® by e S o
Plasma metabolites b B clils wl orRI e 5D AR
= P i b Micronized SEM? P value
Control Raw rapeseed
rapeseed
S5l jg)
Day of mating
Ol b
. 9.16° 11.23 12.662 0.65 <0.0001
Insulin (IU/mIL)
0297 30.61° 55.78° 59.892 0.83 <0.0001

Estradiol (pg/mL)

10 Gonadotropin-Releasing Hormone
! Luteinizing Hormone
12 Follicle-Stimulating Hormone



97539 1.17 1.25 1.29 0.54 0.48
Progesterone (ng/mL)

oS il e gy A
9 days after mating

g b
10.31¢ 12. 14.732 72 <0.0001
Insulin (1U/mIL) 03 65 3 0 0.000
039l
) 20.24 21.21 21.49 0.69 0.27
Estradiol (pg/mL)
95355 4.53¢ 6.04° 7.46° 0.66 <0.0001

Progesterone (ng/mL)
oS il g jo, Ve
30 days after mating

O9yw39 711¢ 10.39° 12.00? 0.46 <0.0001
Progesterone (ng/mL)

(P < T0) aiibge o e M) gyl S eyt By b (slanSle L) o 5
ab,.¢ Means with different superscripts within a row differ (P <0.05).
Lol s st slast
IStandard Error of treatments.
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Table 6- Effect of experimental treatments on the mean number and diameter follicles and carpus luteum
diameter in mature Kurdish ewes

Lo jlows
Treatments
)ﬁa‘zﬁ . )im l)l; .I
Indices il & Prares S5 4B
c Mb? | RPB GBS b q Micronized SEM? P value
ontro aw rapesee rapeseed
S g,
Day of mating
JsSd slas
Follicle number
(Rake Tl 55255) S8 4.5 4.78 4.98 0.76 0.15
Small (<3 mm)
(oo ¥=¥) Lawgio b
2.84 3.682 3.918 0.68 <0.0001
Medium (3-4 mm)
- .l . & . e .
(sreisee ¥ 5l 35,5) S5 1.25¢ 1.57b 1.862 0.09 <0.0001
Large (> 4mm)
& 8.63 10.03 10.75 1.29 0.20
Total
JsSidp s
Follicle diameter
(fake Tl S258) S 2.46 2.54 2.64 0.60 0.43
Small (<3 mm)
(oo ¥=F) bawgio
.52 . 7 . .37
Medium (3-4 mm) 3.5 3.68 3.70 0.85 0.3
(paske 51 55)3) 52 4.26° 5.35b 5.70° 0.07 <0.0001

Large (> 4mm)
SxS el 3o A
9 days after mating

(Focse) 25) o b 6.320 7.742 8.43? 0.44 <0.0001
Carpus luteum diameter

(P < -1-0) aibl ol sime M (gl S 2o By b (slaSils s, o
a.b.¢ Means with different superscripts within a row differ (P <0.05).
Lo les s sl slast
IStandard Error of treatments.
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Table 7- Effect of experimental treatments on the reproductive parameters in mature Kurdish ewes (%)

o )los
Treatments
Traits L B S o 239 Sen iS b
= Pl it b Micronized P value
Control Raw rapeseed
rapeseed
L

$092 T 68.42" 83.33¢ 88.89° 0.03
Fertility rate

5 0, alols
0 B AT 532 50?2 36P <0.0001
Lambing interval

I. s .
R Ty 73.68° 94.44° 116.67° 0.01
Lambing rate

liol5 o3 2
w2098 52 & 7.69b 13.33b 31.25° 0.04
Twining rate

15 03le #
o) 0T Ty 35.71° 52.942 61.90 0.02
Female lamb rate

sy
el 64.29° 47.06° 38.10° 0.02

Male lamb rate

(P < 1-0) aibly o o sime B (s S ot o b SloSilis i) o 0
a.b.¢ Means with different superscripts within a row differ (P <0.05).
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Figure 1- The effect of diets containing raw and micronized rapeseeds on production and reproduction
performance of mature Kurdish ewes
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