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Abstract: The aim of this study was to mvestigate the effect of feeding above the maintenance requirement
throughout the mating period on some hormones and reproduction traits in goats. The ammal materials of study
were consist of 75 adult hairy goats from 2-4 years old and six hairy bucks. The feeding program was started
following the synchronization and continued for 40 days as 20 days prior to mating and 20 days after mating.
During the feeding period, the goats m the first group were nourished at level of maintenance energy and
protein requirements (1.58 Mcal ME, 61.98 g CP/head/day); the goats in second, third and fourth groups got
nourishment matters as 1.25 (1.97 Mcal ME, 77.47 g CP/head/day), 1.50 (2.37 Mcal ME, 92.97 g CP/head/day)
and 1.75 (2.76 Mcal ME, 108.46 g CP/head/day) times of the maintenance requirements, respectively. While
maintenance level in the all groups was met by meadow hay, above the maintenance requirement was met by
barley in the others except the first group. Assessed reproductive efficiency traits showed that differences
among groups were not statistically significant. However, the fourth group of goats was found to have a higher
rate of twins (29.40%) than the other groups. The mean of estradiol concentration of group four was found to
be lower than group one and two (p<0.05). The blood progesterone concentration of fourth group of goats was
higher than that of other groups. As a result, it can be said that feeding above the maintenance requirement
throughout the mating period did not affect reproduction traits in goats. It can also be said that data were found
in this study question the relationships among nutrition, endocrine profile and reproductive performance in

goats.
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INTRODUCTION

In recent years, goat studies discuss the effects of
feeding not only on reproductive performance but
also activity 1n ovary, blood metabolites
and/or endocrine mechamsm (Tanaka et al, 2003,
Meza-Hermrera et al., 2004, Paula et af, 2005
Aboelmaaty et al., 2008; Karikari and Blasu, 2009).

Tt has been reported that negative energy balance in
dairy cow prevents developing of corpus luteumn and falls
progesteron levels. Several studies have reported that
decreasing of body weight of underncurished goats
suppresses  the of LH, estradiol and
progesterone (Tanaka ef al, 2002, 2004), pressured
oestrus behaviours and decreased progesterone levels of
fasted goats in oestrus cycle (Al-Azraqi, 2007).

In studies with goats by feeding over of maintenance
level are stated conflicting results relation to ovarium
activity with hormonal and metabolic profile depend on
feed application level, time and oestrus cycle phase

s0me

secretion

(Haruna et al., 2009; Zabuli et al., 2010). Impact of feeding
on fertility 18 known However, n recent years it is
discussed that how nutritional factors effect hormonal
processes.

In this study, reproduction traits, blood estradiol
and progesterone concentrations of hair goats fed
maintenance energy and protein and its 1.25, 1.50 and 1.75
times during mating period were evaluated.

MATERIALS AND METHODS

Amimal material of this study was consisted from
2-4 years of age of 75 heads of female Native Hair goat
and 6 heads bucks hairy.

In this study, early cut meadow grass (11.64% CP,
2099 kcal kg™ DM ME) and crushed barley (11.26% CP,
2801 kcal kg™ DM ME) during mating period and alfalfa
dry hay (13.38 % CP, 2000 keal kg~ DM ME) and crushed
barley during the last 2 months of pregnancy were used
as feed material. While maintenance level in the all groups
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Table 1: Metabolic energy and crude protein requirements of experimental goats (LW = 39 kg)

Ration level Group 1 (M) Group 2 (M + (M=0.25)) Group 3 (M + (M=0.50)) Group 4 (M + (M =0.750
Energy and protein 1.58 Mcal 1.97Mcal ME 2.37 Mcal ME 2.76 Mcal ME
amotnts ¢head/day) ME 61.98 ¢ CP 7747 g CP 9297 g CP 108.46 ¢ CP
Group 1: control, n=19; Group 2:n=1%;, Group 3: n=1%, Group 4: n=18

was met by meadow hay, above the maintenance RESULTS AND DISCUSSTON

requirement was met by barley in the others except the
first (control) group during mating period. All goats
were synchronized with 2 doses PGF,, (cloprostenol,
0.5 mL/head) 11 days apart before the experiment.

At the begimming of the experument, average live
weight of flock was determined as 39 kg and maintenance
energy and protein requirements calculated by depending
on this average weight. Metabolic live weight value was
considered as 15.60 kg (W"” = 39",

After the second dose PGF,, injection, goats were
divided mto four groups at 39 kg average live weight
of each group. Experimental groups were constituted
as a model of NRC (1981); the first group (control):
maintenance (M) level, the second group:
maintenance + low activity, the third group: maintenance
+ moderate activity and the fowrth group: maintenance +
high activity, respectively. Goats were fed by giving
rations containing different levels of energy and protein
depending on their groups, continued for total of 40 days
experiment period which were 20 days prior to mating and
20 days after mating. The calculated requirements for
39 kg of live weight are shown in Table 1.

Blood samples were collected from 10 goats which
were randomly selected of each group every other day,
twice a day: moming and evemng during the feeding
period. Approximately 5-6 cc of blood were taken from
vena jugularis of each ammal and were centrifuged for
5000 rev/15 mm. Hormon (estradiol and progesterone)
analysis was fully automated macro Elisa (Roch Elecsys
2010-Hitachi) device. Catalog number of TUTBB
4015630917693 of estradiol and catalog number of UBB
4015630914258 of progesterone kits were used for this
experiment.

Data were analyzed by using one-way analysis of
variance according to the following model (Winer et al.,
1991 )

Vim =M O 4T+ BJ + O\'.Blj + Bﬂ]m@ e,

Where:

Y,., = Anindividual cbservation

i = The overall mean of population

o = The i group effect

Tmg — Lhem goat effect ini group

B; = The j day factor level effect

ef; = Group x day mteraction effect

Py = The day and goat between miteraction effect in
T group

€, = The residual error

The morning and evening estradiol concentration
graphics of goats in mating period are shown in Fig. 1.
There were no significant differences among research
groups for daily blood estradiol concentrations.

When a general evaluaton during mating period,
blood estradiol concentrations were determined as
64.08+1.25 pgmL " for the first group, 63.6941 .76 pg mL ™'
for the second group, 61.75+1.38 pg mL ™' for the third
group and 58.46+1.38 pg mL ™" for the fourth group. The
estradiol concentrations of the first, second and third
groups were similar but the fourth group’s concentration
was lower than the other groups (p<0.05). Especially,
estradiol concentrations of groups were similar until
29th day of mating period but from that day forth this
level started to decline in all groups, distinctly in 4th
group.

The blood hormone concentrations of different goat
breeds in mating period were reported in many studies
and these levels were varied by depending on ages and
physiological stages of animals, hormone applications in
order to ensure superovulation, matingm, etc. many
different factors (Kumar et al., 2003; Selvaraju et al., 2003;
Yu et al., 2005; Khanum et al., 2008). Obtained estradiol
values m this study were higher than some earlier studies
due to the above mentioned factors.

The morning and  evening  progesterone
concentration graphics of goats in mating period are
shown m Fig. 2. The progesterone levels were found
about 0-2 ng mL ™" until 29th day of mating period but a
rapid increase of progesterone releasing was observed in
all groups after 29th day of mating period (p<0.05). In
Fig. 2, progesterone levels are shown to reach the peak in
37 and 3%th days in all groups. Tt was conspicuous that
progesterone levels of fowth group goats were higher
than the other groups. Hence, it can be said that
increasing m nutrient content of the ration 1s positive
impact on corpus luteum functions i goats. As from
20th day of mating period, simultaneous changes of
progesterone and estradiol levels can be a result of
ovulation. In some studies, positive inpact of additional
feeding on reproductive performance was reported.

However, in the same studies, it was stated that
estradiol and progesterone levels were not affected by
this feeding (Karikari and Blasu, 2009; Haruna et al., 2009,
Zabuli et al., 2010).
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Fig. 1: a) The moming and b) evening estradiol
concentrations of goats in mating period
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Fig. 2: The

morning  and
concentrations of goats m mating period

evening  progesterone

Progesterone levels in this study were similar to some
earlier studies (Gaafar et af., 2005, Khanum et al., 2007,
Alvarez et al, 2010, Al-Sobaiyl, 2010). Nevertheless,
progesterone values of this study were lower than values
of some researches (Zarkawi and Al-Masri, 2002) while
they were higher than other some researches (Kacar et al.,
2004).

Distribution of birth types (single and twin) and birth
rates according to the experimental groups are given in
Table 2.

Twin birth rates of third and fourth groups fed high

energy and protein were higher than first and second

Table 2: Distribution of birth types and birth rates

Groups Number (%6) Single Twin Tatal
1 n 16.00 3.00 19
% 84.20 15.80 100
2 n 16.00 3.00 19
% 84.20 15.80 100
3 n 14.00 4.00 18
% 77.80 22.20 100
4 n 12.00 5.00 17
% 70.60 29.40 100
5 n 58.00 15.00 73
Total % 79.46 20.54 100

Table 3: Some reproductive performances of goats

Reproductive traits Group 1 Group2  Group 3 Group 4
Mated goat number (1) 19.00 19.00 19.00 18.00
Pregnancy rate (%) 10000 100.00 o4.74 9444
Parturient goat number (n) 19.00 19.00 18.00 17.00
Infertile goat number (n) 0.00 0.00 1.00 1.00
Infertility rate (%4) 0.00 0.00 5.26 5.56
Born kid (buck under) () 1.16 1.16 1.16 1.22
Litter size (n) 1.16 1.16 1.22 1.29
Weaning survival rate (%0 86.36 95.45 90.91 100.00

groups although it was not significant statistically. Tn this
way, it 15 possible to mcrease kid number of native hair
goats which have low fertility by means of good
management and feeding conditions.

Some traits of reproductive performances of
experimental goats are given in Table 3. There were no
significant differences statistically among groups for
reproductive performances of goats.
study,
investigating effect of feeding on different genotypes
were determined that applications of additional feeding

As well as in this in some studies

in mating period increased some reproductive traits
although there were no significant differences statistically
(Acero-Camelo et al., 2008, Karikar1 and Blasu, 2009,
Kharrat and Bocquier, 2010).

CONCLUSION

When the groups were compared m terms of the daily
level of estradiol i mating period, there were not
significant differences statistically but the estradiol levels
of group fed on 1.75 times of maintenance were lower than
the other groups fed on maintenance and its 1.25
times, sigmficantly (p<0.05). There were not significant
differences among groups with regard to progesterone
levels which were obtained at the same day and general of
feeding period. However, when group (Mx1.75) given the
highest energy and protein in mating period was consired,
the iwnportant poimnt appears that progesterone level and
twice rate of this group were higher than the others. This
situation can be questioned relationships among feeding
level, hormonal profile and reproduction on goats.
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