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Abstract
This experiment was carried out in the sheep breeding field (private sector) in Babylon province. Twenty of Awassi ewes and
their lambs were using in two phases. These animals were homogeneous in live weight and age at the beginning of experiment.
The first phase, the ewes was randomly distribution into four treatments, first treatment was (control treatment) and the
second treatment, the ewes were daily given 5 mg of folic acid (vitamin B9) and the third treatment of ewes was treated with
(80  gm) of cobalt for twice per week and fourth treatment of ewes were given combination of vitamin B9 and cobalt in the
same concentrations mentioned above. The second phase of this study, the lambs were randomly distributed into four
treatments, the first treatment (control treatment) and the second treatment, the lambs were given of 0.50 mg of folic acid with
two times per week, the third treatment of lambs was dosage of 40  gm of cobalt for two times per week. The fourth treatment
of lambs was given combination of vitamin B9 and cobalt. The results of the statistical analysis showed that there were high
significant differences (P>0.01) in averages of final weight and amounts consumes of dry matter, protein, fat, metabolize
energy between first treatment (control) to compared experimental treatments of ewes and lambs. Also showed high significant
differences (P>0.01) in measurements of various body dimensions of ewes through pregnancy, birth and weaning between
folic acid, cobalt and mixture of them treatments when compared for control treatment. As for sucking lambs, the results
showed high significant differences (P>0.01) in average of initial weight at birth, final weight at weaning and all measurements
of body dimensions of lambs at birth and weaning between experimental treatments that were containing folic acid, cobalt
and the mixture of them than to control transaction. We conclude from results of this experiment a significant improvement in
daily intake of nutrient compounds, which leads to significant positive on growth rates and most different body measurements
of ewes and lambs when compared to control group during pregnancy, lactation and weaning which in favor of experimental
treatments. The aim of this study is to determine the effect of folic acid and cobalt on growth, amount intake of nutrient
compounds and changes in measurements of live body size for sheep and their growing lambs at different periods of their
productive life.
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Introduction
The Sheep are one of the most important sources of

food and clothing for people in Iraq and many other
countries. They were still to be essential source of meat
and milk to meet to purpose of needs of the local market
(Al-Jalili et al., 1985, Al-Sayegh and Al-Kass, 2006).
Also, provides about 50% of amount of meat consumption
to meet demands of domestic consumption of red meat
(FAO, 2004). The number of sheep in Iraq were 7,722,000
million (Arab Organization for Agricultural Development,
2008). However, they live on margins of agriculture and
pastures, so their productivity and fertility was low. It

must be to take care of, and the application of modern
methods to increase their rate of production and improve
their reproductive properties (Al-Ani et al., 2014) by
adding specific nutrients such as folic acid, it is necessary
nutrients for growth, reproduction and synthesis of nucleic
acids (RNA, DNA), as well as cobalt, was contributed
in manufacture of vitamin B12 in rumen and have an
additional role on regeneration and synthesis of red blood
cells. In addition, it is a growth promoter and increases
the production of milk and wool, and their decrease leads
to nutritional deficiencies diseases (Al-Chalabi and Ezz
Aldine 1982, Davis and Nicol, 1988). Folic acid is given
to suckling lambs from 2 days until to 18 weeks of age
(Dumoulin et al., 1991) to improve their growth and to
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enhance immunity of the animal’s body and it is resistance
certain diseases (Mclaren and Frigg, 2001). As well as
its role in supporting health, growth, reproduction,
maintenance of pregnancy and construction of ovarian
epithelial cells of pregnant animal (Al-Zuhairi, 2000),
which led to improve reproductive performance and
productive (Sirvastava and Sghni, 2000 and Al-Salivani,
2006). Which was stimulated to local farmers to follow
good nutrition, health care, genetic improvement and
provision of nutrient requirements in order to increase
meat production (Saleh and Shams Aldin, 2000) which
was reflected in improved national income of sheep
farmers (Abu Alulla, 1994). Since so long time the sheep
breeders began to assess the state of their physical and
health animals in order to determine the appropriate
conditions for better investment through assessment
external appearance condition of the animal, From here
we have found some external body measurements that
reflect the state and nature of the body in sheep through
the external form, which is related mainly to nutrition,
breeding and health care. In practice, the study of body
measurements is an accurate indicator of growth and
reproductive efficiency of both sexes of sheep (Al-Zaidan
2005 and Hadi 2009). Body measurements are a basic
criterion for strain and a good indicator of size and gender
(Khan et al., 2006, Al-Hilou et al., 2009). As well as an
indicator of the skeletal development and different body
tissues in the animal’s body. Thus, body measurements
can be used to predict weight of the animal’s body due to
a high correlation coefficient between body weight and
other body measurements (Atta and El-Khidir, 2004),
especially when there are no scales to measure animal
weights in farms and rural locations. The change in
proportions of body parts with progress of age is due to
differences in growth rates among different breeds of
sheep with different production trends in growth and
development of bone and muscle tissues and subcutaneous
and digestive organs, and that the physical structure of
sheep from the biological point of view is the result of the
composition of the body. Its internal organs, and physical
construction affects the animal’s physical appearance,
health, functioning and vital functions (Ibrahim, 1998). It
was noted that there were changes in proportions parts
of the body as the animal progressed in growth the head
and legs are large compared to lambs body born.
However, as the lambs grow, the animal’s body becomes
larger and deeper, and the proportions of the main parts
filled with muscle such as the cotton area, thighs, shoulders
and ribs are increased relative to the minor parts which
was few muscle such as the neck, chest, flank and hands,
(Jaid and Al-Hilou, 2008). Some studies have indicated
(Al-Azzawi et al., 1995, Al-Khuzai, 2000, and Almahdawi

et al., 2017) a significant positive correlation coefficient
between live weight and different body dimensions of
the animal because it is an importance of the synergistic
interaction between folic acid and cobalt in stimulating of
growth processes and development of animal body
measurements during different periods of breeding, it is
possible to take advantage of different body
measurements to prediction the final weight at the end of
the fattening period for sheep (Ravimurugan et al., 2013).
because of the importance of synergistic interaction
between folic acid and cobalt to stimulate growth
processes and the development of animal body
measurements during different periods of breeding and
fattening to study effects on production performance and
body dimensions in order to benefit from the consumption
of food compounds, which was reflected positively on
growth and body size measurement during birth,
pregnancy and weaning, and get healthy lambs, through
proper nutrition and health care to prevent anemia and
closer cooperation with local breeders in order to achieve
self-sufficiency of animal products and improve their
income. As well as to enrich our Iraqi libraries with modern
scientific sources related to importance of folic acid and
cobalt to make positive changes of building and tissue
growth of the living body of Iraqi sheep.

Material and Methods
The experiment was carried out on twenty ewes with

their suckling lambs in a private sector farm in AL-
Fayadhia village in Babylon governorate. The ewes were
homogeneous in age and initial weight at the beginning of
the experiment which was 36.53 kg. Where the general
appearance of ewes was thin body and scarring of
mucous membranes and yellow in eyes, and injected with
Ivermectin subcutaneous with 0.2 mg/kg of live weight
to killed the internal and external parasites. The ewes
were provided with rams during the preliminetery period
and subsequently the ewes was underwent to pregnant
test and to confirm pregnancy. This experiment included
two phases, The first phase deals with randomly
distribution of ewes to four treatments. The first treatment
was called control there was no dosage with folic acid or
cobalt while the second group was daily given with 5 mg
of folic acid (B9) and the third group was cobalt with 80
gm with twice time per a week, and fourth group was
mixed with B9 and cobalt with the same concentrations
above. The first phase of the experiment was carried out
during pregnancy, birth and lactation until the lambs
reached the age of weaning (3 months). The data
collected was initial weight at the beginning of experiment
and final weight, amount of daily intake of nutrient
compounds (dry matter, crude protein, crude fat, crude
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fiber and metabolize energy) and body measurements of
all ewes according to Al-Hilou, et al., (2009), body
dimensions such as chest circumference by using
measuring tape which around on chest region of the
animal and abdomen circumference was measured by
flipping measuring tape around the abdominal region, body
height at the front and rear was measured by the same
measuring tape vertically from the neck area towards to
the ground or from the top of back area at the end of
body towards to the ground. The body thickness at the
front and rear was measured by using Kalipper, The tail
circumference was measured by measuring tape and tail
thickness by using Kalipper and body length was
measured from the front of chest to the end of body
animal by using measuring tape. The lambs were
randomly distributed to four equal number per treatments.
The first treatment of lambs was considered as control
group. While the second treatment of lambs was dosage
with folic acid at 0.5 mg for each lamb with twice per
week and third treatment was given with cobalt by 40
micrograms per lamb with twice per a week and fourth
treatment was combination with B9 and Co with the same
concentrations mentioned above.The lambs which were
given folic acid and cobalt after six hours of birth and
continued until the lambs reached the age of weaning.
The data was collected of lambs includes the weight at
birth, final weight at weaning, daily intake of nutrient
compounds (dry matter and crude protein, crude fat, crude
fiber, metabolize energy ). Also, body parameters for all
lambs as the same manner of ewes above, according to
Al-Hilou et al., (2009), Almahdawi et al., 2017 ). During
the study period, animal groups of ewes and their lambs
were fed on concentrate diet which was consisted of
60% barley, 20% wheat bran, 10% alfalfat, 8% wheat
straw, 1% salt and 1% limestone. The first meal was
served at 8:00 am and the second meal at 4 pm
throughout the days of the experiment. In addition, the
animal groups went out for daily grazing at a rate of five

hours per day. The statistical analysis of the data was
performed by using Complete Randomized Design
(CRD), according to Al-Rawi and Khalaf Allah (2000)
and Al-Zubaidy and Al-Falahy (2016) in order to study
the effect of the dosage of folic acid or cobalt and
intervention between of them on ewes and their lambs in
studied traits. The statistical analysis was carried out by
implementing SAS program for (2012). The averages
were compared by using the Duncan test (Duncan, 1955)
to test the significance differences between the averages
of the studied traits.

Results and Discussion
The results of this study included effect of dosage of

folic acid and cobalt on the studied traits as follows:
Productive performance of sheep

The results of the statistical analysis of the studied
traits was presented in table 1 indicate that there were
no significant difference in initial weight of ewes at the
beginning of the experiment. This indicates no found of
individual differences between the animals groups and
they were highly homogenous. The primary weight of
ewes was 36.15, 36.55, 36.60 and 36.82 kg for four
treatments respectively. The results appeared significant
differences (P>0.05) on final weight, amounts of
consumption of dry matter, crude protein, crude fat, crude
fiber and metabolize energy between the first treatment
(control treatment) than for the second (folic acid), third
(cobalt) and fourth (B9+Co) treatments of ewes groups
at end of the gestation period. The final weight was 47.24,
48.21, 49.23, 50.55 kg, dry matter intake 1.522, 1.605,
1.696, 1.715 kg/day, protein intake 185, 195, 206, 208
gm/kg, fat intake 44, 46, 49, 50 gm/day, fiber intake 188,
198, 210, 212 gm/day and metabolize energy 39.12,  41.25,
43.59 and 44.07 Kcal/day for four transactions respectively.
As for the developing lambs, the results appeared in table
2) that there were high significant differences (P>0.01)

Table 1 : Effect of folic acid and cobalt on consumptions of nutrient compounds of  Awassi ewes.

Traits First treatment Second  treatment Third treatment Fourth treatment
(control) (folic acid) (cobalt) (folic acid + cobalt)

1. No. of ewes : 5 5 5 5
2. Iinitial weight (kg) 36.15 ± 0.25 A 36.55 ± 0.25 A 36.60 ± 0.10 A 36.82 ± 0.12 A
3. Final weight (kg) 47.24 ± 0.59 B 48.21 ± 0.71 AB 49.23 ± 0.61 AB 50.55 ± 0.75 A
4. Dry Matter intake (kg D.M/head) 1.522 ± 0.03 B 1.605 ± 0.04 AB 1.696 ± 0.04 A 1.715 ± 0.04 A
5. Protein intake (gm C.P/head) 185 ± 4.00 B 195 ± 5.00 AB 206 ± 5.00 A 208 ± 5.50 A
6. Fat intake (gm C.Fat/head) 44 ± 1.00 B 46 ± 1.00 AB 49 ± 1.00 A 50 ± 1.00 A
7. Fiber intake (gm C.F/head) 188 ±  4.00 B 198 ± 5.50 AB 210 ± 5.00 A 212 ± 6.00 A
8. Metabolize Energy intake (Kcal ME/head) 39.12 ± 0.88 B 441.25 ± 1.12 AB 43.59 ± 1.03 A 44.07 ± 1.21 A

The average of trait which had carried different letters horizontally indicated significant differences at 0.05.
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on average of live weight at birth between the first
treatment (control) than for last three treatments and an
other hand, The results showed that there were significant
difference between the first than for fourth treatments
on final weight at weaning age of lambs. The initial weight
of lambs at birth was 4.27, 6.17, 6.34, 6.48 kg and final

weight at weaning 21.58, 25.21, 25.69 and 29.00 kg for
four treatments respectively. The results showed high
significant differences (P>0.01) between first treatment
compared to the third and fourth treatments in average
amount consumptions of dry matter, protein, fat, fiber
and metabolize energy of Awassi lambs (table 2). Daily

Table 2 : Effect of folic acid and cobalt on consumptions of nutrient compounds of Awassi lambs.

Traits First treatment Second treatment Third treatment Fourth treatment
(control) (folic acid) (cobalt) (folic acid + cobalt)

1. No. of lambs : 5 5 5 5
2. Iinitial weight (kg) 4.27 ± 0.23 B 6.17 ± 0.17 A 6.34 ± 0.16 A 6.48 ± 0.08 A
3. Final weight (kg) (kg D.M/head) 21.58 ± 0.28 C 25.21 ± 0.39 B 25.69 ± 0.19 B 29.00 ± 0.25 A
4. dry matter intake 419 ± 1.00 C 430 ± 3.00 BC 446 ± 6.00 B 466 ± 6.00 A
5. Protein intake (gm C.P/head) 50.91 ± 0.12 C 52.24 ± 0.36 BC 54.19 ± 0.73 B 56.62 ± 0.73 A
6. Fat intake (gm fat/head) 12.06 ± 0.02 C 12.39 ± 0.05 BC 12.39 ± 0.17 B 13.43 ± 0.17 A
7. Fiber intake (gm C.F/head) 51.78 ± 0.12 C 53.15 ± 0.37 BC 55.12 ± 0.74 B 57.60 ± 0.75 A
8. Metabolize Energyintake (Kcal ME/head) 10.76 ± 0.03 C 11.05 ± 0.08 BC 11.46 ± 0.15 B 11.97 ± 0.16 A

The trait which had carried different letters horizontally indicated  high significant differences at 0.01.
Table 3 : Different body dimensions of ewes at the beginning of experiment.

Traits First treatment Second treatment Third treatment Fourth treatment
(control) (folic acid) (cobalt) (folic acid + cobalt)

1. No. of ewes : 5 5 5 5
2. Chest circumference (cm) 65.48 ± 0.19 A 65.70 ± 1.09 A 66.70 ± 0.25 A 66.94 ± 0.24 A
3. Abdominal circumference(cm) 60.67± 0.19 A 67.64 ± 0.37 A 67.74 ± 0.20 A 67.86 ± 0.31 A
4. Body height at foreground(cm) 51.48 ±0.21 A 51.54 ± 0.43 A 51.72 ± 0.41 A 51.90 ± 0.41 A
5. Body height at back (cm) 52.18 ±0.59 A 52.42 ± 0.29 A 52.74 ± 0.36 A 53.02 ± 0.52 A
6. Body thickness at foreground (cm) 13.16 ±0.18 A 13.46 ± 0.21 A 13.58 ± 0.21 A 13.70 ± 0.36 A
7. Body thickness at back (cm) 14.46 ±0.22 A 14.68 ± 0.19 A 14.90 ± 0.23 A 14.98 ± 0.25 A
8. Body length (cm) 51.26 ±0.23 A 51.36 ± 0.34 A 51.60 ± 0.27 A 51.94 ± 0.22 A
9. Tail thickness (cm) 2.34±0.06 A 2.40 ± 0.11 A 2.58 ± 0.38 A 2.72 ± 0.28 A
10. Tail circumference (cm) 35.32 ± 0.16 A 35.42 ± 0.25 A 35.50 ± 0.29 A 35.84 ± 0.26 A

The averages of traits whose carried have similar letters horizontally indicates that there were no significant differences under
probability level of 0.05 or 0.01.

  Table 4 : Effect of folic acid and cobalt on body dimensions of Awassi ewes at final period of gestation.
Traits First treatment Second treatment Third treatment Fourth treatment

(control) (folic acid) (cobalt) (folic acid + cobalt)
1. No. of ewes 5 5 5 5
2. Chest circumference (cm) 75.52 ± 0.17 D 81.46 ± 0.27 C 83.98 ± 0.19 B 87.84 ± 0.10 A
3. Abdominal circumference (cm) 79.90 ± 0.17 C 85.26 ± 0.31 B 85.56 ± 0.13 B 89.84 ± 0.10 A
4. Body height at foreground (cm) 58.52 ± 0.10 C 67.18 ± 0.21 B 67.38 ± 0.33 B 71.42 ± 0.15 A
5. Body height at back (cm). 61.00 ± 0.18 C 69.22 ± 0.30 B 69.54 ± 0.32 B 73.22 ± 0.11 A
6. Body thickness at foreground (cm) 14.16 ± 0.26 D 18.66 ± 0.18 C 19.92 ± 0.19 B 23.00 ± 0.31 A
7. Body thickness at back (cm) 17.26 ± 0.45 C 20.06 ± 0.45 B 20.08 ± 0.15 B 25.32 ± 0.13 A
8. Body length (cm) 54.22 ± 0.19 D 57.46 ± 0.37 C 58.20 ± 0.10 B 62.02 ± 0.19 A
9. Tail thickness (cm) 2.40 ± 0.14 B 2.58 ± 0.11 B 2.70 ± 0.31 B 4.06 ± 0.09 A
10.Tail circumference (cm) 46.90 ± 0.31 C 56.36 ± 0.48 B 57.02 ± 0.26 B 59.68 ± 0.18 A

The averages of traits whose carried have different letters horizontally indicates that there were high significant differences at 0.01.
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consumption of dry matter was 419, 430, 446,466 gm/
day, protein intake 50.91, 52.24, 54.19, 56.62 gm/day, fat
intake 12.06,12.39,12.39,13.43 gm/day, fiber intake 51.78,
53.15, 55.12, 57.60 gm/day and metabolize energy was
10.76,11.05,11.46,11.97 Kcal/kg for four transactions
respectively. Through results of this study are shown in
table 1 indicates significant improvement in average of
weight gains of sheep with treated by folic acid and cobalt
when compared to comparison group. This is due to the
fact that vitamin B9 with cobalt for animals during
pregnancy has contributed to cell regeneration and
regeneration of all tissues during pregnancy as a result
of increased daily consumption and efficiency of utilization
of nutrient compounds intake. This means an improvement
in performance and growth of the animal and its
production (Girard et al. 1996, El-Barody, 2002). This
results presented in table 2 showed a significant
improvement in mean weight of the body lambs at birth
and weaning for groups treated with folic acid and cobalt
compared to the control group due to the activity and
effectiveness of the synergistic role between folic acid

and cobalt in construction and development of tissue with
growth hormone which leads to increase concentration
of immunoglobulin, especially IgG, is the result of antibody
synthesis. This is reflected in activation of immunity of
newly born body animals and improves its resistance
against diseases. Also, it is very important for the life of
fetuses during pregnancy (Saadoun et al., 2009). This
results was accepted with results of Nasser (2010), Al-
Zubaidy and Al-Taey, (2012), Akins (2012), Almahdawi
et al., (2017) Who found a significant improvement in
rates of weight gains in ewes and their lambs that treated
with folic acid compared to the control group.
Body measurements of sheep

The results indicated in table 3 no found significant
differences in all body measurements of ewes between
four transactions at the beginning of experiment and this
indicates to complete homogeneity and disappearance of
individual differences in characteristics and body
measurements among the animals. The rates of body
measurements of chest circumference were 65.48, 65.70,

Table 5 : Effect of folic acid and cobalt on body dimensions of ewes at birth.
Traits First treatment Second treatment Third treatment Fourth treatment

(control) (folic acid) (cobalt) (folic acid + cobalt)
1. No. of ewes : 5 5 5 5
2. Chest circumference (cm). 66.70 ± 0.22 D 72.16 ± 0.23 C 73.18 ± 0.29 B 75.22 ± 0.16 A
3. Abdominal circumference (cm). 69.32 ± 0.15 D 74.18 ± 0.21 C 75.12 ± 0.29 B 77.62 ± 0.11 A
4. Body height at foreground(cm). 50.52 ± 0.11 C 56.98 ± 0.25 B 57.38 ± 0.20 B 65.88 ± 0.30 A
5. Body height at back (cm). 51.44 ± 0.13 C 57.94 ± 0.27 B 58.18 ± 0.26 B 66.98 ± 0.28 A
6. Body thickness at foreground(cm). 13.17 ± 0.05 C 16.06 ± 0.33 B 16.92 ± 0.31 B 19.30 ± 0.23 A
7. Body thickness at back (cm). 13.36 ± 0.12 D 16.84 ± 0.20 C 18.28 ± 0.53 B 21.84 ± 0.31 A
8. Body length (cm). 49.58 ± 0.26 D 52.12 ± 0.21 C 53.20 ± 0.26 B 61.02 ± 0.25 A
9. Tail thickness (cm). 2.60 ± 0.14 C 3.74 ± 0.34 B 4.10 ± 0.26 B 6.46 ± 0.16 A
10.Tail circumference (cm). 34.82 ± 0.30 C 46.34 ± 0.29 B 46.96 ± 0.28 B 51.52 ± 0.18 A

The averages of traits whose carried have different letters horizontally indicates that there were high significant differences at 0.01.

Table 6 : Effect of folic acid and cobalt on body dimensions of ewes at weaning.
Traits First treatment Second treatment Third treatment Fourth treatment

(control) (folic acid) (cobalt) (folic acid + cobalt)
1. No. of ewes : 5 5 5 5
2. Chest circumference (cm). 67.38 ± 0.12 D 74.04 ± 0.24 B 74.76 ± 0.21 B 77.44 ± 0.13 A
3. Abdominal circumference(cm) 69.54 ± 0.10 C 77.78 ± 0.30 B 78.00 ± 0.15 B 80.80 ± 0.26 A
4. Body height at foreground(cm). 52.14 ± 0.33 D 63.64 ± 0.12 C 64.44 ± 0.10 B 67.22 ± 0.25 A
5. Body height at back (cm). 53.04 ± 0.25 D 64.70 ± 0.28 C 65.50 ± 0.10 B 68.74 ± 0.18 A
6. Body thickness at foreground (cm). 14.20 ± 0.29 C 16.90 ± 0.22 B 17.52 ± 0.08 B 19.40 ± 0.27 A
7. Body thickness at back(cm). 16.28 ± 0.45 C 18.18 ± 0.24 B 18.88 ± 0.31 B 21.06 ± 0.27 A
8. Body length (cm). 50.28 ± 0.62 C 54.50 ± 0.39 B 54.92 ± 0.18 B 61.78 ± 1.02 A
9. Tail thickness (cm). 2.98 ± 0.19 C 4.68 ± 0.33 B 5.06 ± 0.18 B 6.44 ± 0.30 A
10.Tail circumference (cm). 36.96 ± 0.29 C 48.14 ± 0.27 B 48.54 ± 0.30 B 52.68 ± 0.34 A

The averages of traits whose carried have different letters horizontally indicates that there were high significant differences at 0.01.



66.70, 66.94 cm, abdominal circumference 60.67, 67.64,
67.74, 67.86 cm, body height at foreground 51.48, 51.54,
51.72, 51.90 cm, body height at back 52.18, 52.42, 52.74,
53.02 cm, the body thickness at foreground 13.16, 13.46,
13.58, 13.70 cm, body thickness at back 14.46, 14.68,
14.90, 14.98 cm, body length 51.26, 51.36, 51.60, 51.94
cm, tail circumference 35.32, 35.42, 35.50, 35.84 cm and
tail thickness 2.34, 2.40, 2.58, 2.72 cm respectively of
four transactions respectively. During pregnancy period,
the results indicated in table  4 high significant differences
(P>0.01) between four treatments in chest circumference,
abdominal circumference, body height at foreground and
back, body thickness at foreground and back, body length,
tail circumference and thickness of the pregnant ewes
between the experimental groups containing folic acid
and cobalt or both together compared to the comparison
group of pregnant ewes at last pregnancy period. The
chest circumference was 75.52, 81.46, 83.98, 87.84 cm,
abdominal circumference was 79.90, 85.26, 85.56, 89.84
cm, body height at foreground 58.52, 67.18, 67.38, 71.42
cm, The body height at back 61.00, 69.22, 69.54,73.22
cm, body thickness at foreground 14.16, 18.66, 19.92,
23.00 cm, body thickness at back 17.2, 20.06, 20.08, 25.32
cm, body length 54.22, 57.46, 58.20, 62.02 cm, tail
circumference 46.90, 56.36, 57.02, 59.98 cm and tail
thickness 2.40, 2.58, 2.70 and 4.06 cm for four
transactions respectively (table 4).

During the birth period, the results showed in table 5
that there were high significant differences (P>0.01)
between four treatments in average of chest
circumference, abdominal circumference and body length
of Awassi ewes. On the other hand, the results showed
high significant differences (P>0.01) on mean of other
body measures between the first treatment (control) than
for last three treatments which containing folic acid, cobalt
and combination of them. The average of body
measurements of ewes during birth were chest
circumference was 66.70, 72.16, 73.18, 75.22 cm,
abdominal circumference 69.32, 74.18, 75.12, 77.62 cm,
body height at foreground 50.52, 56.98, 57.38, 65.88 cm,
body height at back 51.44, 57.94, 58.18, 66.98 cm, body
thickness at front 13.17, 16.06, 16.92, 19.30 cm, body
thickness at rear 13.36, 16.84, 18.28, 21.84 cm, Body
length 49.58, 52.12, 53.20, 61.02 cm, tail circumference
34.82, 46.34, 46.96, 51.52 cm and tail thickness 2.60, 3.74,
4.10, 6.46 cm of four transactions respectively (table
5).The results shown in table 6 high significant differences
(P>0.01) on mean of all body measurements of ewes
between experimental treatments than for control
treatment except body height at foreground and back,
which was high significant among four transactions. The

chest circumference were 67.38, 74.04, 74.76, 77.44 cm,
abdominal circumference 69.54, 77.78, 78.00, 80.80 cm,
Body height at front 52.14, 63.64, 64.44, 67.22 cm, Body
height at rear 53.04, 64.70, 65.50, 68.74 cm, body thickness
at front of 14.20, 16.90, 17.52, 19.40 cm, body thickness
at rear 16.28, 18.18, 18.88, 21.06 cm and body length
50.28, 54.50, 54.92, 61.78 cm and tail circumference 36.96,
48.14, 48.54, 52.68 cm and tail thickness 2.98, 4.68, 5.06,
6.44 cm for four treatments (table 6).

As a result of significant improvement and positive
changes on appearance of ewes and their response to
transactions (folic acid and cobalt) during pregnancy, this
was positively reflected in growth and external
measurements of their lambs. The results showed in table
7 high significance differences (P>0.01) on all body
measurements among of all different treatments of lambs
at birth. The results of the body measurements of lambs
were shown in following lines (table 7), Chest
circumference was 25.46, 36.76, 39.10, 44.96 cm,
abdominal circumference 35.44, 38.76, 40.18, 55.30 cm,
body height at forward 32.46, 36.82, 39.04, 42.24 cm,
body height at rear 35.58, 39.72, 41.08, 45.68 cm, body
thickness at foreground 6.46, 12.54, 14.96, 17.44 cm, body
thickness of the rear 8.38, 14.60, 16.88, 19.72 cm, body
length 28.46, 35.70, 37.54, 40.98 cm, tail circumference
16.84, 22.90, 24.42, 33.76 cm, and tail thickness 2.04,
3.72, 4.80, and 6.92 cm of four transactions respectively.
The results appeared in table 8 high significant differences
(P>0.01) between the first treatment (control) than for
second, third and fourth treatments on body measurements
of lambs at weaning age. The chest circumference was
50.44, 61,60, 64.44, 68.38 cm, abdominal circumference
59.46, 65.84, 70.56, 74.68 cm, body height at front 48.22,
56.04, 58.06, 60.44 cm, body height at back 50.32, 58.64,
59.72, 64.70 cm, body thickness at foreground,
12.16,16.96, 17.68, 18.52 cm, body thickness at rear
12.38, 16.94, 16.82, 19.68 cm, body length 32.86, 45.82,
46.90, 49.14 cm, tail circumference 21.92, 33.20, 34.12,
41.62 cm and tail thickness 3.40, 5.96, 6.54, 7.62 cm of
four transactions respectively (table 8). The results shown
in table 7 a positive and significant improvement in
response of pregnant ewes when they were treated with
vitamin B9 and cobalt or both of them at the last three
treatments compared to the first treatment (control) on
all values of live weight of ewes during the last stages of
pregnancy due to two reasons, the first reason may be to
significant improvement and to increase in live weight as
a result of the daily utilization efficiency to increase amount
consumed of dry matter, protein and metabolize energy
by groups of pregnant ewes which were given vitamin
B9 and cobalt during pregnancy period (Hanrahan and
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Owen,1989) which in turn resulted to an increase in body
weights and was reflected in improving reproductive
efficiency and productivity in sheep females (Harb, 1994,
Al-Azzawi et al.,2012) as resulted in secretion of
gonadotropic hormones, which was increased ovarian

activity through the growth and development of the follicle
grafts and sacs and developing vesicles and formation of
the yellow body during pregnancy (Hafez and Hafez 2000,
Al-Azzawi et al., 2012, Duplessis et al., 2014). The
second reason is due to a positive correlation between

Table 7 : Effect of folic acid and cobalt on body dimensions of suckling lambs at birth.
    Traits First treatment Second treatment Third treatment Fourth treatment

(control) (folic acid) (cobalt) (folic acid + cobalt)
1. No. of lambs. 5 5 5 5
2. Chest circumference (cm). 25.46 ± 0.12 D 36.76 ± 0.15 C 39.10 ± 0.26 B 44.96 ± 0.16 A
3. Abdominal circumference(cm). 35.44 ± 0.08 C 38.76  ± 0.26 BC 40.18 ± 0.25 B 55.30 ± 0.11 A
4. Body height at foreground(cm). 32.46 ± 0.10 D 36.82 ± 0.26 C 39.04 ± 0.21 B 42.24 ± 0.30  A
5. Body height at back (cm). 35.58 ± 0.09 D 39.72 ± 0.29 C 41.08 ± 0.17 B 45.68 ± 0.11 A
6. Body thickness at foreground(cm). 6.46 ± 0.12  D 12.54 ± 0.59 C 14.96 ± 0.29 B 17.44 ± 0.46 A
7. Body thickness at back (cm). 8.38 ± 0.11 D 14.60 ± 0.58 C 16.88 ± 0.52 B 19.72 ± 0.54 A
8. Body length (cm). 28.46 ± 0.09 D 35.70 ± 0.22 C 37.54 ± 0.66 B 40.98 ± 0.21 A
9. Tail thickness (cm). 2.04 ± 0.25 D 3.72 ± 0.18 C 4.80 ± 0.11 B 6.92 ± 0.24 A
10.Tail circumference (cm). 16.84 ± 0.34 D 22.90 ± 0.31 C 24.42 ± 0.34 B 33.76 ± 0.34 A

The averages of traits whose carried have different letters horizontally indicates that there were high significant differences at
0.01.

Table 9 : Correlation coefficients between live body weight and different body dimensions of ewes and lambs.
Traits      Correlation  Coefficients

Ewes lambs
1. No. of animals : 20 20
2. body weight × body weight. 1.000 1.000
3. body weight × Chest circumference. 0.981 ** 0.979 **

4. body weight × Abdominal circumference. 0.982 ** 0.982 **

5. body weight × Body height at foreground. 0.978 ** 0.993 **

6. body weight × Body height at back. 0.983 ** 0.958 **

7. body weight × Body thickness at foreground. 0.865 ** 0.990 **

8. body weight ×Body thickness at back. 0.972 ** 0.977 **

9. body weight × Body length. 0.403 NS 0.946 **

NS: Non Significant differences.  * significant differences at 0.05.  ** high significant differences at 0.01.

Table 8 : Effect of folic acid and cobalt on body dimensions of suckling lambs at weaning.
   Traits First treatment Second treatment Third treatment Fourth treatment

(control) (folic acid) (cobalt) (folic acid + cobalt)
1. No. of lambs : 5 5 5 5
2. Chest circumference (cm). 50.44 ± 0.09 D 61.60 ± 0.19 C 64.44 ± 0.52 B 68.38 ± 0.11 A
3. Abdominal circumference(cm). 59.46 ± 0.12 C 65.84 ± 0.30 C 70.56 ± 0.38 B 74.68 ± 0.22 A
4. Body height at foreground(cm). 48.22 ± 0.82 D 56.04 ± 0.27 C 58.06 ± 0.24 B 60.44 ± 0.13  A
5. Body height at back (cm). 50.32 ± 0.13 D 58.64 ± 0.28 C 59.72 ± 0.13 B 64.70 ± 0.15 A
6. Body thicknessat foreground (cm). 12.16 ± 0.26 C 16.96 ± 0.26 B 16.68 ± 0.21 B 18.52 ± 0.31 A
7. Body thickness at back (cm). 12.38 ± 0.08 D 16.94 ± 0.22 C 17.82 ± 0.15 B 19.68 ± 0.23 A
8. Body length (cm). 32.86 ± 0.26 C 45.82 ± 0.20 B 46.90 ± 0.12 A 49.14 ± 0.12 A
9. Tail thickness (cm). 3.40 ± 0.16 C 5.96 ± 0.13 B 6.54 ± 0.09 B 7.62 ± 0.24 A
10.Tail circumference (cm). 21.92 ± 0.29 D 33.20 ± 0.25 C 34.12 ± 0.14 B 41.62 ± 0.29 A

The averages of traits whose carried have different letters horizontally indicates that there were high significant differences at 0.01.
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live weight of animal and all other body measurements.
The values of correlation coefficients between body
weight and body measurements of pregnant ewes were
(0.982,0.982, 0.978, 0.983, 0.865, 0.972, 0.403, 0.966 and
0.909) of the chest circumference, abdominal
circumference, body height at foreground, body height at
back, body thickness at foreground, body thickness at
rear, body length, tail circumference and tail thickness
respectively. The results of this study indicated that there
were high significant differences (P>0.01) on all body
measures of the folic acid and cobalt in the last three
treatments compared to the control group. This is due to
age progress of lambs and physiological development of
the digestive system which thus improving efficiency of
the feed conversion of lambs due to the dosage of folic
acid and cobalt and their role in activating digestion,
absorption and nutrient metabolism, which leads to a high
increase living weight and thus increase consumption of
dry matter to provide the necessary protein for
maintenance and growth (Potter et al., 1971) and
consequent large size and increase of physical
measurements so as to completion of the construction of
their bodies and the formation of muscle and fat deposition
and thus increasing of final weight of animal (Rutter, 1973).
This is one hand, and on the other hand, the presence of
positive and significant correlations (P>0.01) between
the body weight and the body measurements were
mentioned in table 9. The values of correlation
coefficients between body weight and body
measurements of developing lambs were (0.979, 0.982,
0.993, 0.958, 0.990, 0.977, 0.946, 0.988, 0.50) of the chest
circumference, abdominal circumference, body height at
foreground, body height at back, body thickness at
foreground, body thickness at rear, body length,tail
circumference and tail thickness respectively (Afolayan
et al., 2006, Al-Hilou et al., 2009, Ravimurugan et al.,
2013, and Almahdawi et al., 2017). This results are
consistent with reported by Al-Essawi and the Al-Wazir
(2011), who found significant increases in measurements
of chest circumference, hip circumference, body length
and body height in front and back between the last three
groups of lambs compared the first group (control), When
they were using food additive such as dietary probiotics
by 0.02% in the second group and nigella sativa at 2% in
the third group and combination of dietary probiotics at
0.02% + 2% nigella sativa in the fourth group than
compared to control group in the fattening rations of males
Awassi lambs for 60 days period. The results were
identical to result of AL-Shimari (2015), who found
significant superiority in measurements of chest
circumference, hip circumference, body length, body

height at foreground and back between experimental
groups of lambs that given licorice extract at
concentrations of 300, 400 gm/kg of body weight when
compared to control group. This results were consistent
with results of Almahdawi et al., (2017) who found
significant improvement in most of body measurements
of Awassi lambs which were given folic acid in the second
group and vitamin B12 in the third group and combination
of (folic acid + vitamin B12) in fourth group when
compared to first group (control group).

We conclude from results of this study that there
were a significant improvement in rates of live weight
and body measurements of ewes and lamb as result of
increasing rates of daily consumption of dry matter and
utilization efficiency of nutrient compounds to benefit of
ewes and their lambs, which were given folic acid and
cobalt at one or both them during gestation and birth this
is one hand and another hand it was found a positive
relationship and high significant correlation coefficients
(P>0.01) between living weight and different body
dimensions in sheep, which confirms the possibility to
take advantage of body measurements to predict final
weight at various stages of sheep age. Also possible to
rely on different body measurements in selection of
healthy animals for purpose of improving their
reproductive and productivity efficiency, which leads to
increased incomes of benefit to the local breeders.
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