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Abstract Productive characteristics and body measure-
ments of Norduz goats, a native genetic resource in Turkey,
were measured. The animals studied were brought from
natural habitats to the farm of the Animal Science
Department of Agricultural Faculty, Yüzüncü Yıl Universi-
ty. Least squares means of withers height (WH), body
length (BL), chest width at back of withers (CWBW), chest
depth (CD), chest girth (CG) and leg girth (LG) of Norduz
does were 65.9±1.08, 67.2±1.08, 21.1±0.88, 30.8±0.62,
88.9±1.78 and 60.4±1.28 cm, respectively. Least squares
means of body weights after parturition of does were 41.3±
2.01 kg. The means of lactation length and lactation milk
yield were 226.±7.2 days and 347±40.1, respectively.
Twinning rate, fertility, fecundity, litter size and litter size
at weaning were 30%, 98%, 1.27, 1.30 and 1.28,
respectively. Means of WH, BL, CWBW, CD, CG, LG
and body weights of Norduz bucks were 73.9±2.61, 75.6±
2.23, 21.4±0.67, 33.9±1.15, 95.0±2.34, 69.8±2.69 cm and
58.7±3.91 kg, respectively.
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Introduction

Goats and sheep are integral components of the animal
production substructure in developing areas of Turkey.
They have been known to contribute to the subsistence
of small farmers in Eastern Anatolia, playing an
important role in culture, income and employment as
well as the nutrition of the household (Gökdal 1998). A
hair breed, the Black goat, is the major goat breed of
Turkey. Over 5.1 million hair goats (97% of the goat
population of Turkey) are mainly reared for meat and milk
in Turkey (Turkstat 2011). Small numbers of goats are
kept traditionally in the rural areas of Eastern Anatolia.
The usual practice of breeders is to keep goats in with
their sheep flocks.

Although no registered information on the Norduz goat
and its origin is available, it is believed that this breed was
brought to the Norduz area from Northern Iraq 250–
300 years ago. Norduz region, now the natural habitat of
this goat, extends over about 400.506 ha. The goats are
distributed in 23 villages in the Norduz area, part of
Gürpınar district situated between 38.2 °N latitude and 43.
25°E longitude, 1745 m above sea level in Van (Daşkıran
et al. 2004). Norduz goats have evolved naturally through
adaptation to the socioeconomic and ecological conditions
of Norduz region. Historical remains of the Urartu
Kingdom era, specially descriptive drawings on rings and
seals found in this region, indicate the importance of the
Norduz goats in the past in the region. They remain popular
amongst the farmers for their appearance, body size and
milk yield characteristics.
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In the Norduz region, flocks of small ruminants consist
of about five goats per 100 sheep reared. The Norduz goats
are prefered for supplying milk and meat for the household,
to make leaders in the small ruminant flock and to enhance
the movement capability of flocks in pastures and over
plateaus. The hair of Norduz goats was used to make
traditional clothes, felt, saddlebags, hair tents and suitable
socks and shawl for winter. The kidded doe provides milk
for the family after the kids are weaned or the milk is
processed into a local herby cheese. The male kids are sold
or slaughtered at the age of 5 to 6 months. There is also a
tradition to sacrifice buck kids or ram lambs as an offering
during the Muslim Festival of Sacrifices (Kurban Bairam)
once a year.

Pure Norduz goats are still found in and around Norduz
region. Norduz sheep and goats are the mainstay for the
landless poor families of this region, and they need to be
conserved in their breeding region. The sheep–goat
breeders of this region have had to migrate from their
home tract to the cities along without their flocks and herds
due to economical and social problems of the region.
Migration has occurred during the last 20 years. In this
process, they sold their animals. During the course of
migration, the number of sheep and goat in the region
decreased dramatically. Currently, people are returning back
to their villages systematically, but the present status of the
Norduz goat is unclear.

During a study of the Norduz sheep population in
some villages, some observations were made on the
Norduz goat population in the same area. Observational
information on the socioeconomic status of sheep–goat
keepers, management practices and morphological char-
acteristics of Norduz goats was collected. In addition,
the information related to the sheep–goat breeding
structure and production characteristics in rural farm
conditions were reviewed (Bingöl 1998). Norduz sheep
and goats were brought from these original habitats to the
Research Farm of the Animal Science Department of
Yüzüncü Yıl University, Van, Turkey and a research and
conservation programme was started. This present study
was carried out to identify the production performance and
body measurements of Norduz goats, which are raised
under semi-intensive farm conditions, so that a proper
strategy can be formulated for the improvement and
conservation of this important goat breed.

Materials and methods

This study was carried out on 44 Norduz goats and 5
Norduz bucks kept at the Research Farm. Animals were fed
clover hay or straw in winter and some concentrate mixture
during the last days of gestation in late winter. During the

grazing season, animals were grazed on pasture and fed ad
libitum clover hay after the daily grazing. The kids were
born from February to March. After parturition, live
weights of does and kids were recorded. The kids were
kept with their dams for 15–20 days after which they were
separated from their dams and suckled twice a day until the
weaning. Kids were weaned at an average of 84 days of
age. After mid-April, does were grazed on pastures. These
were the same growing, suckling and milking practices for
Norduz goats practiced by breeders on the rural farms of
Norduz region.

Milk yield was individually recorded twice daily
(morning and evening) at fortnightly intervals until the
end of lactation. The first measurement day record was
obtained within 7 days from kidding. The lactation milk
yield and lactation length were estimated from data
recorded at two weekly intervals according to the procedure
reported by Kaymakçı (2006) as follows:

Lactationmilk yield ¼ a �
Xn

i¼1

ki � a=2� Að Þ � k1 ðlÞ

Lactation length dayð Þ ¼ n � a� a=2� Að Þ

Where, A=measurement interval (day), n=number of
measurements, ki=milk yield at any measurement day
(litre), A=period from kidding to first individual measure-
ment (day), k1=milk yield record at first individual
measurement (litre). Some body measurements—withers
height (WH), body length (BL), chest width at back of
withers (CWBW), chest depth (CD), chest girth (CG) and
leg girth (LG) of Norduz does and bucks were measured
using a measure cane or a measure tape.

The conception and fecundity rates were defined as
the number of pregnant does and number of kids born
on total females mated, respectively. Kidding rate was
defined as the number of kidded does on total pregnant
does. Twinning rate and litter size were defined as the
number of twin-kidded does and number of kids born
on total kidded does. Kid survival rate was defined as
the number of weaned kids on total kids born. Litter
size at weaning was defined as the number of weaned
kids on total kidded does (Alexandre et al. 1999;
Kaymakçı 2006).

The mathematical model for body measurements
included fixed effect due to age and random effect due
to residual error. The data on body weights after
parturition, lactation milk yield and lactation length
were analysed for the effects of age, year and random
effect due to residual error using least-squares proce-
dures (SAS 2005). Significant differences between means
were detected by using Duncan’s multiple range tests
(Duncan 1955).
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Results and discussion

Descriptive statistics and least squares means for body
measurements of Norduz does are presented in Table 1. The
BL and WH were of similar dimensions, with a large CG,
which suggests a compact body conformation. The values
of CD indicate proportional large respiratory organs, which
is considered an adaptation for survival in the low-oxygen

environment of the plateaus in Norduz region. There was an
age-dependent difference in body measurements among
Norduz does. The body measurements of does at 1 year of
age tended to be less than those at the other ages.

Least squares means of the BL and CD were lower (P<
0.05) in does at 1 year of age compared to the other age
groups. No significant differences among the age groups
were present for WH, CWBW, CG and LG.

Traits Age n Average Min. Max. LS means

Withers height (cm) 1 3 63.83±1.65 60.50 65.50 63.87±1.42

3 5 66.74±0.67 65.20 68.50 66.77±1.19

4 4 66.58±1.09 65.00 69.80 66.59±1.12

5 7 65.64±0.74 62.50 67.50 65.66±0.86

Overall 19 65.84±0.49 60.50 69.80 65.87±1.08

Body length (cm) 1 3 62.50±1.25 61.00 65.00 63.63±1.41b

3 5 66.84±1.06 63.80 69.50 67.97±1.18a

4 4 66.53±3.25 61.80 68.80 67.09±1.11a

5 7 67.63±0.48 66.20 70.00 68.11±0.85a

Overall 19 66.38±0.62 61.00 70.00 67.15±1.08

Chest width at back ofwithers (cm) 1 3 19.00±0.58 18.00 20.00 19.03±1.15b

3 5 21.18±0.97 19.20 23.50 21.21±0.97ab

4 4 20.38±0.43 19.50 21.50 20.39±0.91ab

5 7 22.34±0.66 20.50 25.50 22.36±0.69a

Overall 19 21.09±0.44 18.00 25.50 21.09±0.88

Chest depth (cm) 1 3 28.57±0.58 27.50 29.50 28.72±0.80b

3 5 31.08±0.89 29.50 33.00 31.24±0.67a

4 4 30.43±0.83 28.50 32.50 30.50±0.63ab

5 7 31.44±0.27 30.50 32.50 31.51±0.49a

Overall 19 30.68±0.34 27.50 33.00 30.78±0.62

Chest girth (cm) 1 3 83.33±2.19 79.00 86.00 83.77±2.32b

3 5 90.00±2.30 83.00 96.00 90.43±1.94a

4 4 89.25±1.44 86.00 93.00 89.47±1.83a

5 7 89.43±0.48 88.00 92.00 89.61±1.40a

Overall 19 88.58±0.88 79.00 96.00 88.87±1.78

Leg girth (cm) 1 3 58.00±1.00 57.00 60.00 59.28±1.66

3 5 60.60±1.03 57.00 63.00 61.88±1.39

4 4 59.00±1.08 57.00 62.00 59.64±1.31

5 7 59.71±1.19 55.00 64.00 60.26±1.01

Overall 19 59.53±0.58 55.00 64.00 60.40±1.28

Table 1 Descriptive statistics
and least square means for some
body measurements of Norduz
does

Mean values with different low-
ercase letters are significantly
different (P<0.05)

Traits Average Min. Max.

Body weight (kg) 58.70±3.91 52.00 72.00

Withers height (cm) 73.86±2.61 65.50 80.00

Body length (cm) 75.60±2.23 71.00 81.50

Chest width at back of withers (cm) 21.36±0.67 19.50 23.20

Chest depth (cm) 33.94±1.15 31.50 38.00

Chest girth (cm) 95.00±2.34 90.00 103.00

Leg girth (cm) 69.80±2.69 62.00 77.00

Table 2 Descriptive statistics
for some body measurements
and body weight at mating sea-
son of Norduz bucks (n=5)
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The Norduz goats were larger in body size than the
Angora and Kilis goats in Turkey (Eliçin et al. 1976; Çıtak
et al. 1998) and the Longling Yellow goats in China (Leng
et al. 2010). In other studies, body measurements of
Saanen×Kilis and Hair goats were larger than those of the
Norduz goats (Eliçin et al. 1976; Cam et al. 2010). The
body length of the Norduz goats was slightly smaller than
those of the Tianfu goats in China (Wang et al. 2011).

Descriptive means for the some body measurements and
body weights of Norduz bucks are presented in Table 2.
The Norduz bucks were heavier and larger in body size
than the Longling Yellow goats (Leng et al. 2010) and
native goat breeds of Ethiopia (Agga et al. 2011). The body
weights and some body measurements of Norduz bucks

were slightly smaller than those of the Hair goats and
Tianfu goats (Cam et al. 2010; Wang et al. 2011).

Least square means for the body weights after parturition
of Norduz does are presented in Table 3. Norduz goats can
be bred during their first year of life. The body weights
after parturition were lower (P<0.01) in does at 1 and
2 years old compared to those in other age groups. Single
kidded does tended to be heavier that those of the twin-
kidded does. The body weight of Norduz does is heavier
than those of Longling Yellow goats (Leng et al. 2010) and
local goats in Kenya (Bett et al. 2011). The Norduz does
were lighter than the Hair goats in Amasya district of
Turkey (Cam et al. 2010).

Based on mature body weight and height at withers,
Devendra and McLeroy (1982) distinguished as large
breeds those with body weights between 20 and 65 kg
and height at withers above 65 cm. On this basis, Norduz
goats can be classified as a large-sized goat breed.

Descriptive statistics and least square means for the
lactation length and lactation milk yield of Norduz goats are
presented in Table 4. Milk yields for Norduz does were
extremely variable ranging from 242 to 395 l among the
age groups. Lactation length was less variable than lactation
milk yield, ranging from 222 to 234 days. Lactation milk
production amounts for Norduz does were 341±17.4 and
373±27.3 l for the two successive years.

Least square means of lactation length (day) and
lactation milk yield (litre) of Norduz goats were 226±
7.2 days and 347±40.1 l, respectively. In the current study,
there were no significant differences (P>0.05) in lactation
length among the age groups. The lactation milk yields of
Norduz goats were lower (P<0.05) in does of 1 and 2 year

Table 4 Descriptive statistics and least square means for lactation length and lactation milk yield of Norduz goats

Factors Lactation length (day) Lactation milk yield (l)

n Average Min. Max. LS means Average Min. Max. LS means

Age

1 6 233.8±4.56 214.0 242.0 231.7±8.06 241.6±36.56 175.8 412.2 219.1±44.66b*

2 3 230.3±5.56 222.0 239.0 227.4±10.95 332.8±15.47 308.3 361.4 302.9±60.67 ab

3 5 227.2±6.11 203.0 235.0 227.3±8.34 354.3±39.34 258.9 454.7 354.2±46.20 a

4 5 225.6±2.73 220.0 234.0 225.7±8.34 380.7±69.32 225.4 636.3 380.7±46.20a

5 11 222.2±4.98 202.0 256.0 221.8±5.42 395.4±30.01 290.8 629.7 391.3±30.04 a

6 9 229.4±8.77 183.0 275.0 227.9±6.42 386.0±26.85 284.9 529.8 371.1±35.57 a

Year

1 19 225.1±3.13 202.0 242.0 224.7±5.15 341.4±17.42 197.2 467.5 314.2±28.51

2 20 229.5±4.07 183.0 275.0 229.3±4.76 373.0±27.27 175.8 636.3 358.9±26.35

Overall 39 227.4±2.67 183.0 275.0 226.4±7.23 357.6±17.01 175.8 636.3 347.2±40.06

Mean values with different lowercase letters are significantly different (P<0.05)
*P<0.05

Table 3 Least square means (±standard errors) for body weights
(kilograms) after parturition of Norduz does

Factors n Body weight after parturition

Age **

1 7 27.30±2.16

2 3 33.62±3.10

3 5 41.60±2.36

4 6 44.10±2.16

5 11 46.64±1.54

6 9 46.30±1.81

Parturation type

Single 30 41.25±0.96

Twin 11 38.60±1.80

Overall 41 41.32±2.01

**P<0.01
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olds compared to other age groups (Table 4). These
observations agree with the findings of Atay et al.
(2010a). The lactation milk yield of goats tended to be
higher (P>0.05) in the second year (Table 4). This might be
the indirect result of adaptation to the farm and climatic
conditions.

The lactation milk yield and lactation length of Norduz
goats were considerably higher than those of the Hair goats
in Turkey (Oral et al. 2006; Atay et al. 2010a). Similar
values to those of Norduz goats in this study have been
reported by Keskin and Biçer (2002) in Damascus goats
and by Keskin et al. (2004) in Damascus and German
Fawn×Hair goat crossbreds. Average lactation milk yield
and lactation length of Norduz goats were lower and shorter
than in dairy goats in Mexico (Montaldo et al. 2010).

Reproductive characteristics of Norduz goats in semi-
intensive conditions were as follows—the conception,
kidding, twinning, fecundity rates and litter size were
98%, 98%, 30%, 1.27 and 1.30, respectively. Kid survival
rate and litter size at the weaning were 98% and 1.28,
respectively (data not shown in table form).

The rates of kidding and twinning of Norduz goats were
higher than Hair goats (Atay et al. 2010b). Twinning rates
of Norduz goats were found to be lower to those of Hatay
goats and its crosses (Gül et al. 2010). The litter size of
Norduz goats was higher than Hair goats (Atay et al.
2010b) but lower than dairy goats in Mexico (Montaldo et
al. 2010) and Saanen goats (Ulutaş et al. 2010). The
fecundity of Norduz goats obtained in the present study
(1.27) was higher than those reported by Atay et al. (2010b)
in pure Hair breed of Turkey (0.95).

The litter size at weaning of Norduz goats was lower
than in Creole goats (Alexandre et al. 1999), but higher
than Hair goats (Atay et al. 2010b).

The survival rates of the Norduz kids up to weaning
obtained in the present study were consistent with, and
slightly better than, earlier results on other goat breeds
(Atay et al. 2010b; Gül et al. 2010; Ulutaş et al. 2010). It is
concluded that the survival rates of Norduz kids are usually
high, especially when their viabilities were compared with
the other goat breeds. This may be attributed to rapid
physiological maturity of does and their ability to provide
enough milk for the kids.

Conclusions

From the present study, it is concluded that the Norduz goat
is a large breed of goat, and there are major differences
between the milk yields of Norduz goats and those of native
Hair goats in Turkey. Norduz goats have a higher lactation
milk yield and longer lactation length than those of the
Turkish native Hair goats as reported in the literature.

The Norduz goats have the potential to meet milk and
the nutritional as well as economic needs of the farmers
living in this region. Presently, social and economical
problems and involuntary migrations to the cities are of
major concern to the sheep–goat breeders of the Norduz
region. The role of the Government and policy towards
animal genetic resources needs to be critically evaluated for
the conservation of this type of goat. The conservation of
the Norduz goat is of paramount importance, and efforts to
conserve the breed in an integrated manner should be taken
up. The study supports the view that the Norduz goats are a
valuable genetic resource, due to their productive character-
istics, social functions and rusticity, reasons which well
justify their conservation. Finally, we consider it is
important to highlight the importance of this type of Hair
goats since it is a representation of a culture (historical,
social and economic), as well as a valuable genetic resource
for the future.

The relatively small numbers of animals used in the
study make it difficult to obtain reliable estimates pertaining
to productive performance and body measurements of
Norduz goats. Therefore, more detailed and larger-scale
experiments are needed to confirm the results under
different farm conditions. Further studies on the Norduz
goats’ productive and morphological characteristics based
on larger sample size under the different environmental
conditions would be beneficial for developing conservation
strategies.
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