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Abstract. Previous studies reported that the improvement of endogenous estrogen and progesterone
secretions during gestation improved fetal prenatal growth, birth weight, mammary gland growth and
development, milk production, litter size, pre- and post-weaning growths. An experiment was conducted to
apply the improvement of endogenous secretion of pregnant hormones during pregnancy to increase goat
productivity. Thirty-six female ettawah-cross does were divided into 2 groups. Group 1 (control: 18 does)
included does without improvement of endogenous secretion of pregnant hormones and Group 2 (treatment:
18 does) included does with improvement of endogenous secretion of pregnant hormones using follicle
stimulating hormones to stimulate super ovulation. The application of this technology increased total offspring
born (control: 25 offspring; treatment: 42 offspring), average litter size (control: 1.88; treatment: 2.33),
offspring birth weight (control: 2.85+0.50 kg; treatment: 3.82+0.40 kg), and does milk production (control:
1.3610.34 L/does/day; treatment: 2.101£0.21 L/does/day). Offspring born to does with improved endogenous
secretion of pregnant hormones had better weaning weight (control: 11.17+1.99 kg/offspring; treatment:
14.5+1.11 kg/offspring). At weaning period, does with improved endogenous secretion of pregnant hormones
produced offspring with total weaning weight twice as heavy as control does (control: 189.9 kg; treatment:
403.6 kg). By a simple calculation of economic analysis, this technology application could increase gross
revenue per does until weaning by Rp. 432.888,89. It was concluded that this technology is economically
feasible to be applied in small-scale farm.

Key Words: follicle stimulating hormone, pregnant hormones, endogenous secretion, super ovulation,
ettawah-cross does.

Introduction well as development during pregnancy are
Low animal production especially mammals ~ assumed to relate to low endogenous
secretions of pregnant hormones (De Feu et al.,

2008; Demetrio et al., 2009; Dupras et al.,

in Indonesia was assumed to be due to the low
population of productive females and low

reproductive efficiency (Kementan, 2010). 2010).

Offsprings produced by productive females The previous studies in sheep and goats

have low birth weight, high mortality during ~ Showed that low prenatal growth, low growth

pre-weaning period with low growth and development of the mammary gland during

performance during post-weaning  period gestation period were caused by the imbalance

(Manalu et al., 1996; Adriani et al., 2004). This and the low ratio between the hormones of

low growth performance is due to low offspring ~ 8estation and the number of offspring

birth weight and does milk production during conceived (Manalu et al, 1995). Increased

lactation as the consequence of low prenatal number of ovulating follicles and corpus luteum

growth of the fetus and low mammary gland could increase secretion of estrogen and

growth and development during pregnancy progesterone as the main pregnancy hormones

(Manalu et al., 1995; Mege et al., 2007). The (Manalu and Sumaryadi, 1995; Mege et al,

low fetal growth and mammary gland growth as 2007). Increased secretion of endogenous
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pregnant hormones gives the final result of
improved embryo and fetal growth during
gestation and improved birth weight at
parturition (Sumaryadi and Manalu, 1995;
Adriani et al., 2007; Mege et al., 2007). The
improved secretion of endogenous pregnant
hormones drastically improves mammary gland
growth and development during gestation that
ultimately improves milk production during
(Sumaryadi and Manalu, 1995;
1996; Manalu et al.,, 1997;

Manalu et al., 2000). Improved birth weight at

lactation
Manalu et al.,,

parturition and milk production during lactation
increases growth and survival of offsprings
before weaning (Manalu et al., 1997; Manalu
and Sumaryadi, 1998; Sumaryadi and Manalu,
2001). This study was designed to analyze
economical and technical feasibility of super
ovulation application to

improve goat’s

productivity in small-scale goat farm.

Materials and Methods

Thirty-six ettawah-cross does aged around
15 months (sexually mature) were used in this
experiment. The experimental does were
assigned into a completely randomized design
with two treatments. Group 1 (control: 18
does) included does without improved
secretion of endogenous pregnant hormones
technology and Group 2 (treatment: 18 does)
included does with improved secretion of
endogenous pregnant hormones technology by
super ovulation. Before the experiment, the
female ettawah-cross does were administered
anthelminthic, multivitamins, and antibiotics.

Before mating, the experimental does were
injected with prostaglandin (Noroprost® from
Norbrook with dose of 12.5 mg/does), twice
with 11 days interval, to synchronize estrous
cycle. On days 9 and 10 after the first
prostaglandin injection, the treatment does
injected with FSH

Intervet, 0.2 mg/does) to stimulate super

were (Fertagyl® from

ovulation. Twenty four to 36 hours after the
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the
experimental does were mixed with boars (with

second prostaglandin injection,
ratio 1:7) for natural mating. After mating, the
experimental does were maintained in group
until parturition.

The number of embryo carried by the
experimental does in the first month and the
number of surviving fetus in the third month of
pregnancy were counted by ultrasonography
(USG). After parturition, litter size, offspring
birth weight, number of offspring weaned,
weaning weight, and pre-weaning offspring
mortality were measured. Milk production was
measured at the peak of the lactation period.
From the data collected, the ratio and total
birth weight of offspring per doe, and total
weaning weight were calculated. The data were
analyzed by analysis of variance (ANOVA). Using
the input (prostaglandin and FSH) and output
(surviving offspring until weaning) prices during
the experiment, gross revenue were calculated
to analyze simple economic feasibility from
implementation of this technology.

Results and Discussion

The ettawah-cross does receiving super
ovulation technology to improve endogenous
of

pregnancy (treatment) had higher number of

secretion pregnant hormones during
embryo (at the first month of pregnancy),
higher fetus (at the third month of pregnancy),
lower percentage of fetal mortality, and higher
number of kids born at parturition as compared
to control does (Table 1).

At parturition, the number of offspring born,
ratio of offspring per doe, average birth weight,
and total birth weight were dramatically
improved in super ovulated does. The increased
litter size did not decrease birth weight (Table
2).

significantly lower in super ovulated does

Pre-weaning mortality percentage was

compared to the control ones. The pre-weaning
mortality was higher in does having 3 and 4

litter sizes. At the peak of lactation, milk
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production in the super ovulated does
increased 54.41% compared to the control
does. At weaning, does receiving super

ovulation treatment had higher number of
offspring weaned with heavier weaning weight
and consequently higher total weaning weight.

These data indicated that total productivity
of super ovulated does was twice as many as
control does. This improved productivity only
required input of prostaglandin and FSH. Simple
economic analysis showed that the application
of super ovulation technology could double
gross revenue per does (Rp. 764.888.89,00 in
super ovulated does vs. Rp. 332.000,00 in
control does) (Table 3).

The results of this present study confirmed
that the increased secretion of endogenous
pregnant hormones during pregnancy improved
the growth of embryo, fetal birth weight
(Sumaryadi and Manalu 1995; Adriani et al.
2007; Mege et al. 2007), and mammary gland
growth and its development as indicated by the
improved milk production (Sumaryadi and
Manalu, 1995; Manalu et al., 1996; Manalu et
al.,, 1997; Manalu et al., 2000). Improved birth
weight at parturition and milk production
during lactation increased growth and survival
of offspring before weaning (Manalu et al.
1997; Manalu and Sumaryadi, 1998; Sumaryadi

and Manalu, 2001).
The this
technology application strongly indicated its

results of super ovulation
potential to be used to improve domestic
animal production with local breeds. The data
indicated that super

clearly

ovulation technology
of
offspring from post partum to weaning. This

improved growth performances

method could be applied to improve offspring
production for fattening. The data obtained in
this study strongly recommended the feasibility
of this technology application in sheep, swine,
beef, buffalo, and other local or domestic
increase  domestic meat

mammals to

production and to reduce cattle

(Kementan, 2010).
also indicated that this technology could be

import
The milk production data

applied in dairy cows, dairy goats, and buffalo
to improved domestic milk production and to
reduce milk import.

In 2009, Indonesia imported 1.1 million
cattle and in 2007 milk import reached 1.3
2007).

sheep

million tons (Sabana, In addition,

domestic demand for and goats

increased. During 2007, domestic sheep and
goats demands for ledul Qurban reached 4.5
million heads and increased to 5.6 million heads
in 2008 (Dirjennak, 2007). These demands

excluded the regular market demands for daily

Table 1. The embryo and fetal number of control and super ovulated ettawah-cross does in the first

and third months of pregnancy.

Control does Super ovulated does

The number of embryo (first month of pregnancy)

1
2
3
4

The number of fetus (third month of pregnancy)

1
2
3
4

The number of offspring born at parturition

Prenatal mortality

32 52
6 1
8 6
3 5
1 6

25 42

11 1
5 11
2
0 1

25 42

7 (21.88%) 10 (19.23%)
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Table 2. Productivity of control and super ovulated does as indicated by litter size, birth weight, pre-
weaning mortality, number of offspring weaned and weaning weight, and milk production.

Control does Superovulated does

n=18 n=18
Litter size (head) 1.88 2.33
Total of offspring born (head) 25 42
Average birth weight (kg/head) 2.85+0.50 3.82+0.40°
Total birth weight (kg/18 does) 5.36 8.90
Total of weaning offspring (head/18 does) 17 27
Average of weaning weight (kg/head) 11.17+1.99 14.95+1.11°
Total weaning weight from 18 does (kg) 189.9 403.6
Pre-weaning mortality (n,%) 8(32.00) 15 (35.71)
Average milk production (L/head/day) 1.36+0.34 2.100.21°

Values bearing different superscript at the same row differ significantly (P<0.05).

Table 3. Simple economic analysis of super ovulation technology application in improvement of goat

productivity at weaning period.

Control does Superovulated does

n=18 n=18
Total weaning weight (kg per 18 does) 189.9 403.6
Live weight price (Rp per kg) 40,000 40,000
Gross revenue (Rp) 7,596,000 16,144,000
Operational cost (Rp)
a. Estrous synchronization (@ Rp90,000.00) 1,620,000 1,620,000
b. Super ovulation (@ Rp42,000.00) 0 756,000
Gross profit (Rp) 5,976,000 13,768,000
Gross profit per does at weaning period (Rp) 332,000 764,888.89

Profit increase by application of technology
(Rp per does)

432,888.89

The
could

consumption. improved local animal

productivities support the domestic
animal production, especially sheep and goats,
to meet the international market demand.

South East Asia and the Middle East market

need about 9.3 million sheep per vyear
(Kementan, 2010).
Conclusion

The application of super ovulation

technology to improve endogenous secretions
of pregnant hormones increased offspring
productivity and gross revenue in the small-

scale farm.

Acknowledgement

This technology application was funded by
the Program Ipteks Khusus DIKTI in 2009. The

92

authors also thank to the goat breeders in

Bogor for their cooperation during the

experiment.

References

Adriani, K Sutama, A Sudono and W Manalu. 2004.
Pengaruh superovulasi sebelum perkawinan dan
suplementasi seng terhadap produksi susu
kambing peranakan Etawa. Anim. Prod. Vol.
6(2):86-94.

Adriani, K Sutama, A Sudono and W Manalu.
2007. Prenatal growth in uterus of does by
superovulation. Hayati J. Biosciences. Vol.
14(2).

Demetrio DGB, A Magalhaes, K King and CGB
Demetrio. 2009. Differences in embryo
production between lactating and non-lactating
Holstein donor cows. Reprod., Fert., and Dev.
21(1):168-175.

De Feu MA, J Patton, ACO Evans, P Lonergan and ST
Butler. 2008. The effect of strain of Holstein-


javascript:__doLinkPostBack('','ss%7E%7EAR%20%22D%2E%20G%2E%20B%2E%20%20Demetrio%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22A%2E%20%20Magalhaes%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22K%2E%20%20King%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22C%2E%20G%2E%20B%2E%20%20Demetrio%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22C%2E%20G%2E%20B%2E%20%20Demetrio%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','mdb%7E%7Es8h%7C%7Cjdb%7E%7Es8hjnh%7C%7Css%7E%7EJN%20%22Reproduction%2C%20Fertility%2C%20%26%20Development%22%7C%7Csl%7E%7Ejh','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22de%20Feu%2C%20M%2EA%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Patton%2C%20J%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Evans%2C%20A%2EC%2EO%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Lonergan%2C%20P%2E%22%7C%7Csl%7E%7Erl','');

Andriyanto and W Manalu/Animal Production 13 (2):89-93

Friesian cow on size of ovarian structures,
periovulatory circulating steroid concentrations,
and embryo quality following superovulation.
Theriogenology. 70(7): 1101-1110.

Dirjennak. 2007. Percepatan Swasembada Daging
2010. Direktorat Jenderal Peternakan.
Departemen Pertanian. Jakarta.

Dupras R, J Dupras and Y Chorfi. 2010. Estradiol-17B

Concentrations in blood and milk during
superovulatory treatment in dairy cows.
Reproduction, Fertility, and Development.

22(1):245-245.

Kementan. 2010. Blue Print Program Swasembada
Daging Sapi 2014. Direktorat Peternakan
Kementrian Pertanian RI. Jakarta.

Manalu W, MY Sumaryadi and N Kusumorini. 1995.
The effects of fetal number on maternal serum
progesterone and estradiol of ewe during
pregnancy. Bulletin of Anim. Sci.Pp. 237-241.

Manalu W and MY Sumaryadi. 1995. Hubungan
antara konsentrasi progesteron and estradiol
dalam serum induk selama kebuntingan dengan
total massa fetus pada akhir kebuntingan.
Prosiding Seminar Nasional Sain dan Teknologi
Peternakan. Balitnak. Puslitbang Peternakan,
Balitbang Pertanian. Bogor. Pp. 57-62.

Manalu W and MY Sumaryadi. 1996. Pengaruh
peningkatan sekresi progesteron selama periode
kebuntingan dalam merangsang pertumbuhan
fetus domba. J. llmu Pert. Indon. 6(2):51-57.

Manalu W, MY Sumaryadi and N Kusumorini. 1996.
effect of fetal number on concentrations of
circulating maternal serum progesterone and

93

estradiol of does during late pregnancy. Small
Rum. Res. 23:117-124.

Manalu W, MY Sumaryadi, Sudjatmogo and AS
Satyaningtyas. 1997. Pengaruh superovulasi
sebelum perkawinan pada produksi susu selama
satu periode laktasi pada domba yang menerima
dua tingkat pemberian pakan. Prosiding Seminar
Nasional Peternakan dan Veteriner. lJilid Il. Pp.
417-423.

Manalu W and MY Sumaryadi. 1998. Pengaruh
superovulasi terhadap aktivitas sisi ovari pada
domba ekor tipis. Biosfera. (6):1-5.

Manalu W, MY Sumaryadi, Sudjatmogo and AS
Satyaningtyas. 2000. Effect of superovulation
prior to mating on milk production performance
during lactation in ewes. J. Dairy Sci. 83:477-483.

Mege RA, SH Nasution, K Kusumorini and W
Manalu. 2007. Pertumbuhan dan
perkembangan uterus dan plasenta babi
dengan superovulasi. Hayati J. Biosci. 14(1).

Sabana A. 2007. Kebutuhan susu di Indonesia.
Asosiasi Industri Pengolahan Susu Sapi. Harian
Kompas. 21 September 2007. Pp.22.

Sumaryadi MY and W Manalu. 1995. The effects of
corpora luteal number on serum progesterone
and estradiol of ewes during luteal phase of
estrous cycle and pregnancy. Bulletin of Anim.
Sci. Special Ed.: 231-235.

Sumaryadi MY and W Manalu. 2001. The profiles of
weekly progesterone and estradiol
concentrations during pregnancy in ewes: 2.
Their correlations with mammary growth indices
at parturition. Indon. J. Trop. Agric. 10(1).


javascript:__doLinkPostBack('','mdb%7E%7Es8h%7C%7Cjdb%7E%7Es8hjnh%7C%7Css%7E%7EJN%20%22Theriogenology%22%7C%7Csl%7E%7Ejh','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Dupras%2C%20R%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Dupras%2C%20J%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','ss%7E%7EAR%20%22Dupras%2C%20J%2E%22%7C%7Csl%7E%7Erl','');
javascript:__doLinkPostBack('','mdb%7E%7Es8h%7C%7Cjdb%7E%7Es8hjnh%7C%7Css%7E%7EJN%20%22Reproduction%2C%20Fertility%2C%20%26%20Development%22%7C%7Csl%7E%7Ejh','');

