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Reproductive characteristics and kid marketing weights of hair goat flocks
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This study has been carried out to determine vitality of kids and some reproductive characteristics according to kidding and growth of hair
goats in rural farm conditions in Turkey. The reproductive performances related to two kidding seasons of the flocks in Kavsit village, Çine,
Aydýn, in South-West Anatolia were recorded. A total of 840 goats and 772 kids in 6 rural farms were used in this study. The kidding results,
fecundity, litter size, infertility rate and twinning rate were found to be 0.95, 1.09, 13.4 % and 9.21% , respectively. The age of the dam and
the farm were significant sources of variation for the fecundity and the infertility rate of the animals.The vitality rates (%) of the kids until
7, 30, 60, 90 and weanning/marketing age  were found as 94.11, 85.81, 81.82, 80.65 and 79.90 for two years. The number of weaned or
marketed kids per served goat and per kidded goat were found as 0.78 and 0.90, respectively. The age of the dam and the farm were significant
sources of variation for the number of weaned or marketed kids per served goat. The farm was only found to be a significant variable for the
number of weaned or marketed kids per kidded goat. The liveweights of the marketed kids were found to be 26.65 kg. The results of this study
have shown significant problems related to fertility and vitality in hair goat flocks in rural conditions.
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Goat breeding has a long history and rooted tradition
in Anatolia. Nevertheless, the number of goats in Turkey
has declined to 5.2 million heads as for 2009, while this
number was approximately 25 million heads in 1960
(Anon. 2009).

The most significant reasons for the numerical
decrease are the efforts of the Turkish Ministry of
Agriculture and Forestry to destroy hair goats by
considering them as the primary enemy of forests.

Goat breeding is carried out in considerably extensive
form in Turkey and 97 % of the population is composed
of hair goats (Anon 2009). Desired results could not be
obtained in attempts of converting hair goats into dairy
goats through crossbreeding in many localities (Savas
2008).

Therefore, the structure of the population and the
form of breeding have not changed. Approximately, three
million people earn their keep through goat breeding in
Turkey (Dellal and Dellal 2005).

Western Anatolia is among the regions where goat
breeding is intensively performed. Even, almost the only
means of existence is goat in inner-forest and forest-
side mountain villages out of production areas and located
on rough and infertile lands (Sengonca et al. 1998). A
significant part of the income is obtained from kid sales
out of these flocks. However, it is also known that there
is a high degree of kid losses in these flocks in which
extensive production is conducted. The number of kids
per goat declines more in hair goat, which has already
low fertility. Such losses cause decline in the breeder’s
incomes.

Decrease in avoidable losses is possible with simple
measures for increasing the incomes of the breeders.
However, the rates and reasons of these losses must be
well known. Studies were held in different countries in

order to determine the rate and reasons of kid deaths in
goat flocks under extensive conditions (Awemu et al.
1999, Ameh et al. 2000, Ramirez-Bribesca et al. 2001
and Turkson 2003). But, there is a little number of studies
investigating the rate of kid losses in breeder conditions
in Turkey.

This study aims at determining the vitality and the
marketing weight of the kids and the reproductive traits
in hair goats under rural breeder conditions.

Materials and Methods

The study was held in the Kavsit Village of Aydin
city, Çine district, located in Southwest Anatolia. While
there are goat flocks in most of the mountain villages of
South West Anatolia, a more extensive production is
made in the majority of the villages. Kavsit is among the
villages where common goat breeding is carried out.
Having a distance of 10 km to Çine, Kavsit Village is
one of the mountain villages (37.65 North latitude - 28.13
East longitude) located on the Madran Baba Mountain.
It is located about 700 m above the sea level.

Goat flocks were periodically visited in two-week
intervals for a period of about six months, especially from
parturition to the marketing time of the kids; about monthly
visits were conducted in some other times throughout
the two-year period (January 2005-January 2007).
Records were kept through, based on observations and
analyses and also taking into account the breeder’s
declarations.

All the flocks from the village were included in the
scope of the study, maternals, female yearling kids and
males in flocks were recorded by enumerating them with
plastic earrings. The ages of the animals were also
determined by enumeration, considering horns, teeth and
breeder’s declarations.
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Records obtained for a two-year period, including
years 2005 and 2006 kidding seasons, were evaluated
in this study. These records included age, parturition
dates, sex of kids, birth types, death dates, reasons of
death if known, and other details belonging to goats.
A number of 457 heads of served goats and 404 born
kids in six flocks in 2005 and 383 heads of goats and
368 heads of born kids in five flocks in 2006
constituted the animal material of this study (table
1).

1mraF 2mraF 3mraF 4mraF 5mraF 6mraF latoT
sraeY n n n n n n N

5002 13 27 29 08 58 79 754
6002 44 08 28 301 47 - 383
latoT 57 251 471 381 951 79 048

The fertility criteria, according to the kidding and
growth results, were determined in the research as
follows:

1. Reproductive criteria according to kidding
results:

a- Fecundity: Number of born kids/ number of
served goats

b- Litter size: Number of born kids/ number of
kidded goats

c- Infertility(%): (Number of infertile goats/ number
of served goats)x100

d- Twinness(%):(Number of twin kidded goats/
number of kidded goats)x100

2. Reproductive Criteria according to growth
results:

a- Number of weaned or marketed kids per
served goat (KSG): Number of weaned or marketed
kids/ Number of served goats

b- Number of weaned or marketed kids per
kidded goat (KKG): Number of weaned or marketed
kids/ Number of kidded goats

c- Vitality in weaned or marketed kids (VMK):
Number of weaned or marketed kids / number of born
kids (Kaymakçi and Askin 2006).

The vitality of the kids was also analyzed at day 7,
30, 60, 90, and 150. The marketing weight of some
kids randomly selected from flocks at the marketing
time was determined by weighing with a scales
operating in 100-g sensitivity.

The effects of farm, year, and age on fertility
characteristics, according to kidding and growth
results, were investigated.  The effects of farm, year,
age of dam, birth type and sex were studied for the
vitality characteristics of the kids. For the marketing
weight of the kids, the mathematical model included
the fixed effect due to farm and year. All data were
analyzed according to the Generalized Model in the
SAS (1998) package program.

Results and Discussion

Reproductive characteristics according to kidding
results: The reproductive characteristics calculated for
the hair goat flocks in the present study were fecundity,
litter size, infertility (%), and twinning rates (%). The
results are given in table 2.

Differences observed among farms and age groups
in terms of fecundity and infertility were very significant
(P < 0.01).

Although there are valuable studies indicating
characteristics of hair goats in terms of their fertility and
vitality under rural conditions in Turkey, the number of
studies is considerably limited.

Fecundity and litter size (0.95-1.09) values obtained
in this study were higher than the 0.72 and 0.79 reported
by Sengonca et al. (2003), but the litter size value was
lower than the 1.43 reported by Özcan (1977). Twinning
values (9.21 %) were lower than the 15 % and 43.3 %
determined by Sönmez (1974) and Özcan (1977).

Reproductive characteristics according to growth
results: The averages of kid vitality characteristics at
days 7, 30, 60, 90 and until the weaning or the marketing
period (day 150), calculated according to kid growth
results in this study, are provided in table 3.

The effect of birth type on vitality was significant at
day 7 (P < 0.01). The effects of farm and birth type on
vitality at day 30 were significant (P < 0.01). The effect
of farm was very significant at days 60 and 90
(P < 0.01). The effects of year and birth type were
significant (P < 0.05). The effects of farm and year up
to the weaning or marketing age were determined as
significant (P < 0.05).

Sengonca et al. (2003) reported vitality as 78.61 %
in the study they held under rural conditions. Another
study on hair goat flocks in rural conditions by Toplu and
Altinel (2008) determined survival rates of kids at the
1st, 2nd, and 3rd months of 98.86 %, 96.81 %, and
95.44 %, respectively.

Ameh et al. (2000) determined death rate in kids
below 6 months at 41.4 % in Sahelian indigenous goats
of Nigeria. Another study on local breeds and 663 born
kids in Nigeria (Awemu et al. 1999) determined vitality
until the weaning period at 62 %. Turkson (2003) reported
that the death rate in 639 born kids in village flocks making
traditional production in Ghana was of 30.8 %, and
80.2 % of these deaths occurred during the 0-3 months
age and 19.8 % during the 4-12 months age.

Table1. The distribution of animal material according to years and farms
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stiarT n )%(RV
)7-yaD(

)%(RV
)03-yaD(

)%(RV
)06-yaD(

)%(RV
)09-yaD(

detkraM)%(RV
denaewro/dna

mraF
1mraF 77 820.0±04.79 830.0±08.49 240.0±08.49 340.0±02.29 44.0.0±09.09
2mraF 661 710.0±61.29 620.0±47.68 820.0±15.97 920.0±13.87 030.0±05.67
3mraF 041 910.0±24.69 820.0±82.49 130.0±58.29 230.0±58.29 330.0±24.19
4mraF 651 810.0±03.29 720.0±01.98 920.0±71.78 030.0±98.58 130.0±16.48
5mraF 731 910.0±61.49 820.0±54.47 130.0±51.76 220.0±96.56 330.0±69.46
6mraF 69 320.0.±38.59 430.0±21.87 8300±19.27 830.0±19.27 040.0±38.07

levelecnacifingiS SN ** ** ** *
raeY
5002 404 110.0±50.49 710.0±56.48 910.0±17.87 910.0±79.77 020.0±37.67
6002 863 210.0±65.49 810.0±77.78 910.0±95.58 020.0±32.48 120.0±06.28

levelecnacifingiS SN SN * * *
egamaD

2 151 810.0±17.29 820.0±67.48 130.0±97.08 230.0±31.08 230.0±74.97
3 271 710.0±67.49 620.0±02.78 920.0±55.28 030.0±55.28 030.0±56.97
4 161 810.0±87.39 720.0±33.68 030.0±22.38 130.0±89.18 130.0±47.09
5 611 120.0±86.59 230.0±02.68 530.0±57.28 630.0±98.18 730.0±71.08
6 76 820.0±20.49 240.0±65.68 740.0±95.08 840.0±16.77 940.0±16.77
>7 501 220.0±32.59 330.0±17.58 730.0±59.08 830.0±40.97 930.0±90.87

levelecnacifingiS SN SN SN SN SN
epyttriB

elgniS 846 80.0±92.69 310.0±08.78 510.0±71.38 510.0±52.28 510.0±55.08
sniwT 421 20.0±78.38 030.0±14.77 430.0±08.57 530.0±11.47 630.0±91.47

levelecnacifingiS ** ** * * SN
xeS
elaM 614 110.0±59.49 610.0±18.58 810.0±00.18 910.0±08.97 910.0±06.87

elameF 653 210.0±35.39 810.0±15.68 020.0±41.38 020.0±03.28 120.0±16.08
levelecnacifingiS SN SN SN SN SN

lareneG 277 010.0±11.49 210.0±18.58 510.0±28.18 410.0±56.08 510.0±09.97

Table 2. Reproductive characteristics of hair goats according to kidding results (mean ± S.E.)

abc Values in the same column with different superscripts differ  at (P <0.05). NS: Non-significant. *P < 0.05 **P < 0.01

Table 3. Vitality rates (%) (VR) of hair goat kids at different periods (mean±S.E.)

NS: Non-significant. *P < 0.05     **P < 0.01

stiarT n ytidnuceF eziSrettiL )%(ytilitrefnI )%(bgninniwT

smraF
1mraF 57 650.0±51.1 a 540.0±81.1 03.3±85.3 b 16.4±21.81
2mraF 251 150.0±70.1 a 140.0±41.1 03.3±53.6 b 81.4±48.31
3mraF 471 150.0±38.0 c 140.0±70.1 03.3±69.22 a 81.4±04.7
4mraF 381 150.0±58.0 cb 140.0±40.1 03.3±06.71 a 81.4±10.4
5mraF 951 150.0±68.0 cb 140.0±60.1 03.3±31.91 a 81.4±51.6
6mraF 79 670.0±40.1 ba 160.0±90.1 09.4±64.4 b 12.6±24.8

leveltnacifingiS ** SN ** SN
sraeY
5002 754 030.0±59.0 69.1±80.1 69.1±80.31 54.2±39.8
6002 383 530.0±89.0 20.0±01.1 33.2±14.11 09.2±32.01

levelecnacifingiS SN SN SN SN
egamaD

2 691 450.0±77.0 a 340.0±20.1 b 35.3±64.42 a 04.4±60.2 b

3 091 450.0±69.0 b 340.0±90.1 ba 35.3±10.21 b 04.4±10.9 ba

4 161 450.0±99.0 ba 340.0±01.1 ba 35.3±11.01 b 04.4±46.01 ba

5 111 650.0±51.1 a 540.0±91.1 a 07.3±69.3 b 26.4±38.91 a

6 27 750.0±59.0 b 640.0±90.1 ba 27.3±69.21 b 46.4±11.9 ba

>7 011 450.0±69.0 b 340.0±80.1 ba 35.3±79.9 b 04.4±38.6 ba

levelecnacifingiS ** SN ** SN
lareneG 048 130.0±59.0 220.0±90.1 77.2±54.31 86.3±12.9
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Vitality values obtained in this study were similar to
those of Sengonca et al. (2003) and Toplu and Altinel
(2008), but there were higher values reported by Ameh
et al. (2000), Awemu et al. (1999), and Turkson (2003).

Table 4 indicates the means belonging to the number
of weaned or marketed kids per served goat, and the
number of weaned or marketed kids per kidded goat.
The differences between farms and age groups were
statistically significant (P < 0.01). The differences
between ages were significant (P < 0.05) in terms of
fecundity. The differences between farms were
significant (P < 0.01).

The differences related to reproductive characteristics
of hair goats in the literature were arisen from
environmental (ecological and climatic) factors in
different regions of Anatolia. Hair goats have been bred
in different areas with different climate and vegetation
conditions in Turkey.

Marketing age and marketing weights of kids were
determined as 149.98 d and 29.65 kg, respectively. The
effect of farm on kid marketing weight was found as
very significant (P < 0.01), as seen in table 5.

When the evidences obtained in this study were
examined, it was seen that the factors farm and age of
the dam had great significance in fecundity. When the

Table 4. Reproductive  characteristics of Hair goats according
to growth results

tiarT n GSK 1 GKK 2

mraF
1mraF 57 160.0±60.1 a 360.0±80.1 a

2mraF 251 550.0±97.0 b 750.0±58.0 cb

3mraF 471 550.0±57.0 cb 750.0±79.0 ba

4mraF 381 550.0±37.0 cb 750.0±98.0 cba

5mraF 951 c550.0±95.0 750.0±47.0 c

6mraF 79 280.0±78.0 b 80.0±19.0 cb5

levelecnacifingiS ** **
sraeY

5002 754 230.0±47.0 330.0±68.0
6002 383 830.0±58.0 040.0±69.0

levelecnacifingiS * SN
egamaD

2 691 850.0±36.0 c 060.0±48.0
3 091 850.0±97.0 cba 060.0±98.0
4 161 850.0±28.0 ba 060.0±29.0
5 111 160.0±79.0 a 360.0±10.1
6 27 60.0±77.0 cb1 460.0±78.0

>7 011 850.0±08.0 cba 060.0±09.0
levelecnacifingiS ** SN

lareneG 048 150.0±87.0 330.0±09.0
abc Values in the same column with different superscripts differ
(P <0.05)
NS: Non-significant. *P < 0.05  **P < 0.01
1Number of weaned or marketed kids per served goat
2Number of weaned or marketed kids per kidded goat

stiarT n gnitekraM
)yad(ega

gnitekraM
)gk(thgiew

mraF
1mraF 71 64.451 5 37.1±45.72 cb

2mraF 16 40.761 91 b10.1±46.92
3mraF 05 20.451 31 74.1±91.23 a

4mraF 94 57.531 41 24.1±30.52 d

5mraF 03 93.041 11 95.1±10.32 d

6mraF 03 82.351 - -
levelecnacifingiS **

sraeY
5002 121 35.061 9 56.1±00.72
6002 611 21.141 35 98.0±69.72

levelecnacifingiS sN
lareneG 732 89.941 26 85.0±56.92

Table 5. Marketing age  and marketing weights of Hair goat
kids (mean ± S.E.)

abc Values in the same column with different superscripts differ
(P <0.05).
NS: Non-significant
*P < 0.05  **P < 0.01

effects of age of dam on fecundity were analyzed, it
was observed that this value was considerably low in
the two-to-three-year-old dams. The effect of farm and
age of the dam was found to be significant. The effect
of the factors studied was not found to be significant in
terms of twinning. The significant reasons for the
differences between the farms included the breeding
choice of farms, the spermatological characteristics of
the bucks used, the pro-insemination and pro-gestation,
the feeding situation, and some diseases (Brucellosis etc.).
The low level of fertility in young dams was an expected
situation. It was seen that the problem of infertility
(including abortion) was, in general, very high in some
flocks (farms 3, 4, and 5) in this study. It was estimated
that Brucellosis had significant effect on this. The
prevalence of Brucella melitensis was reported in the
ratio of 22.7 % in the population in a study conducted in
the same population (Keskin et al. 2009). The most
significant reasons observed related to kid losses can be
listed as diarrhea, white muscle disease, starvation,
smallpox, enterotoxemia, and wild animal attacks. These
factors listed as reasons of kid losses could not be
statically analyzed in this study. The determination of
this in large and disperse flocks under rural conditions is
a different research topic all by itself.

It was also seen in this study that vitality is very low
in kids, especially after the day 30 in some flocks (farms
5 and 6). It was seen that a number of kids died due to
enterotoxemia and diarrhea. It was also observed that a
number of kids died due to insufficient goat milk in the
farm 5. For this reason, a great loss was also seen in the
number of kids conveyed to marketing age.

The factors farm and age were statistically significant
and the year factor was significant in terms of fecundity.
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The differences between the enterprises were very
significant, but that between years was significant in
terms of the number of weaned (marketed) kids per
kidded goat. On the other hand, the distinction between
the age of the dam groups was not found to be statistically
significant. The most significant factor in kids to reach
the weaning period is a good nutrition, namely the suckling
of the dams, while it depends directly on the vegetation
in extensive production. In this regard, variability in the
factors such as rain, between years does affect
vegetation in a pasture land. Moreover, to what extent
kids are affected by infectious diseases and feeding
diseases is also important.

When we make a simple analysis, it can be said that
a significant part of these high level kid losses can be
prevented with health protection measures and the fight
against parasites. Some losses may also be prevented
by feed supplement in critical periods. Breeders do almost
no vaccine application and make supplementary feeding
individually only in very special circumstances. It can be
said that the financial burden of health protection and
feed supplement practices remains relatively low when
the losses resulting from preventable kid deaths are
considered.

A significant part of studies on goat breeding in recent
years was carried out in state farms (Universities,
Research Institutes) and the performance of
crossbreeding was taken into account. Constituting
97 % of Turkey goat population, hair goats are outspread
almost to the entire geography of Turkey, while this is
more common in some regions. Morphological and
physiological characteristics of hair goats on locality basis
should be determined and breeding infrastructure and
problems should be defined under rural conditions. It
should not be considered that all the characteristics of
hair goats bred in all localities are the same. Even though
it was stated that differences are caused by environmental
conditions (Kaymakçi et al. 2005), it was seen that the
number of studies determining these differences under
rural conditions is limited.

However, determining various characteristics of
existing population is a pre-condition for both situation
assessment and proper execution of improvement efforts.
For this reason, a great number of researches are required
especially in localities where goat breeding is performed
extensively.

The ways of benefiting from animal resources in the
highest degree should be searched especially in societies
suffering undernourishment and with protein gaps. Since
pork meat is not consumed in Muslim countries, sheep
and goat meat is the most important alternative to beef.
Therefore, ways for increasing sheep and goat meat
production and producing it at lower cost should be
searched. Even decreasing preventable kid losses will
provide significant contributions to the increase in kid
meat production. Hair goats are important animal protein
sources especially for the rural segment. When the

results of this study are examined, a considerably high
rate of kid losses is seen. It was observed that a significant
part of the losses can be decreased with simple
measures. There is necessity for studies, which deter-
mine reasons of losses in detail. There were important
flock management faults that were also the result from
the structure of the production type in these flocks in
which extensive production was performed. The impact
of environmental factors (pasture, temperature, rain etc.)
is very significant on this production type. As an indicator
of this, the effect of the factor year on characteristics
examined in this study was, generally, statistically
significant.

In conclusion, the present study has provided
important information regarding the definition of hair goat
flocks under rural condition. The results of this study
has shown significant problems related to fertility and
vitality in hair goat flocks. However, it can be said that
taking measures for health protection, making feed
supplement in critical periods (both before and after
mating and parturition and post-natal), effective selection,
and improvement of goat housing conditions will increase
the productivity.
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