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SUMMARY

The aim of the study was to investigate milk yietd anilk composition of Norduz sheep reported aspe tyithin
Akkaraman breed. The study was conducted on 71 Newleg at a private sheep farm located in Girpinan.\Average lactation
milk yield, daily milk yield and lactation lengtH dlorduz sheep were 1258993 kg, 695.785.06 g and 179.1#0.80 days,
respectively. Effects of age (P<0.001), birth typ&0.001) and body weights (P<0.05) were significantlactation milk yield.
Effects of age and birth type were significantdaily milk yield (P<0.001), but effect of body gleti was not significant on daily
milk yield (P>0.05). Effects of age (P<0.001), hirtype (P<0.05), body weights (P<0.05) were significan lactation length.
Percentages of milk fat, total solids, protein,tte and ash were 6.49.07, 16.290.18, 6.130.08, 5.0%0.17 and 0.830.02 %,
respectively. Milk fat was affected by age and bedights (P<0.001), but milk fat was not affected ihttype (P>0.05). Age of
ewe, birth type and body weights did not have a fogmit effect on total solids, protein, lactose aash percentages (P>0.05).
While positive correlation coefficients were detdcteetween lactation milk yield and lactosg=(.40, P<0.001), negative
correlation coefficients were found between lactatioitk yield and milk fat ¢=-0.45, P<0.001), lactation milk yield and total
solids (=-0.49, P<0.001). In conclusion, lactation milk yieind lactation length of Norduz ewes were greaten thany native
sheep breeds raised in Turkey. Milk yield of Norelwes can be improved by effective selection progeamm
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Norduz koyunlarinin sit verim 6zellikleri
OZET

Bu ¢alysma Akkaraman koyun irkinin bir varyetesi gidbildirilen Norduz koyunlarinin sit verimini ve s@mpozisyonunu
arastirmak amacityla yapilmir. Arastirma, Van ili Gurpinar ilgesindeki 6zel bir koyuiftliginde 71 ba Norduz koyunu Uzerinde
ylratalmittr. Norduz koyunlarinin  laktasyon sit verimi, diknlsit verimi ve laktasyon siresi sirasiyla 12%W)93 kg,
695,76:5,06 g ve 179,1#0,80 gun olarak saptansgtir. Laktasyon sit verimi Uzerine syadagum tipi ve bedengrliginin etkisi
farkll duzeylerde énemli olmptwr (P<0.05, P<0.001). Gunlik sut verimi Uzerines wee dgum tipinin etkisi ok dnemli (P<0.001),
beden girliginin etkisi ise 6nemsiz olgtur (P>0.05). Laktasyon suresi Uzerinesydagum tipi ve bedengrli ginin etkisi  farkli
dizeylerde 6nemli olmptwr (P<0.05, P<0.001). Sutte ya toplam kuru madde, protein, laktoz ve kil oranlarasiyla %
6,49+0,07, 16,290,18, 6,1%0,08, 5,0#0,17 ve 0,810,02 olarak tespit edilngiir. SUt ya1 Uzerine ya ve beden @arliginin etkisi
yiksek dizeyde (P<0.001),gdmn tipinin etkisi ise énemsiz olgtur (P>0.05). Toplam kuru madde, protein, laktozkig oranlari
Uzerine yg, dagum tipi ve beden arliginin etkisi 6nemsiz olmptwr (P>0.05). Laktasyon siit verimi ve laktoz arasmnpozitif
korrelasyon (5=0,40, P<0.001), laktasyon stit verimi ve siglyarasinda (5=-0,45, P<0.001), laktasyon siit verimi ve toplam kuru
madde (5=-0,49, P<0.001) arasinda negatif korrelasyonlar unuhytur. Sonug olarak, Norduz koyunlarinin laktasyonstriimi
ve siresi Turkiye'de yetirilen bircok yerli irka gére daha yiksek diizeyaéugu, etkin bir seleksiyonla Norduz koyunlarinda st
veriminin daha da artabilegé kanaatine varilmytir.

Anahtar Kelimeler:Koyun, Laktasyon, Sut verimi, Sut kithei

INTRODUCTION covered with fleece. Tail consists of three partsgd a
middle part is longer (5).
The Eastern Anatolian region has low vegetation The milk production level of small ruminants

period, drought and harsh climate. Thus, these tiondi depends primarily on the lactation length. Dairgdats
enforce farmers to livestock production, such aslkm have a longer lactation length. Milk yield of shespd
ruminant production (18) goat also depends on the lactation number. It emaeh
The region has sheep breeds who are high survivabximum at the third or fourth lactation (12).
rate, combine production genes and adapt very twell Many researchers reported that effects of age,(2, 5
climate conditions of region (5). It has been notedt 16), birth type (3) were significant on lactatioilkuyield.
there is a wide genetic variation regarding theepheIn contrast, Kiclk et al. (23) reported that eSeat age
population of Eastern Anatolia (17). Bingdl (5) andand birth type were not significant on lactatiorlkm
Karaca et al. (17) reported that Norduz sheep tgpa vyield. Yilmaz et al. (31) reported that effectsagfe and
within Akkaraman breed. Norduz sheep is raise@gian  birth type were significant on lactation milk yieltut
called “Norduz” in Gurpinar, Van. Norduz sheep areffect of body weight was not significant on ldida
generally white, but grey, grey-white, brown-whitemilk yield
Norduz sheep can also be found. Different partsoaly, Akcapinar et al. (2) reported that lactation milk
specially head, chest and legs can have black .spoteld for Akkaraman sheep was 113 kg. Oztiirk (28)
Norduz sheep generally have long legs, and its meck
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reported that lactation milk yield and lactatiomdéh for yield and lactation length for each ewes were dated
Hamdani sheep were 142 kg and 229.9 days. according to Swedish method (19).

Milk composition varies between breeds and Milk samples were taken at the begining of
individuals within breeds. It is also affected kpge of lactation and once a month. A mixture of morningl an
lactation, feeding and management and season gktre evening milk samples refrigerated at 4 °C untillgsia.
(20). Milk samples were analysed for fat, dry matter,t@im

Yilmaz et al. (31) reported a negative correlationlactose and ash according to the methods deschiged
between lactation milk yield and milk fat,£-0.46). Kurtetal. (21).

Simos et al. (29) reported positive correlationsaeen Data on milk yield and components was analysed

total solids and milk fat {£0.89), between total solids using the least squares method (15). The difference
and protein (#=0.45) and between milk fat and proteinbetween the mean values was determined by Duncan’s
(r,=0.26). test. Finally, an analysis of correlation amongdadlithe

The aim of this study was to investigate milk yieldvariables was performed (11).
and milk composition of Norduz sheep reported apa
within Akkaraman breed. RESULTS

MATERIALS and METHODS Average lactation milk yield, daily milk yield and
lactation length are presented in Table 1. Average

Data were obtained from a private sheep floclactation milk yield and daily milk yield and lati@n
located in Gurpinar, Van. Two-5 year-old, 71 Norduperiod were 125.080.93 kg, 695.7¥5.06 g and
ewes were used in this study. All ewes were idiectiby 179.1240.80 days, respectively. Lactation milk yield,
ear tag. Furthermore, age of ewe, body weightswafs daily milk yield and lactation period increased wit
at the initiation of lactation and birth type weeeorded. increasing age and body weights of ewes. Lactatiikh m

All ewes were maintained under identicalyield, daily milk yield and lactation length wereegter
conditions at the sheep flock. During the presémtlys for ewes who had twin lamb than those who hadlsin
the ewes were grazed. Sheep were started milkiotyS lamb. Effects of age (P<0.001), birth type (P<0.08d4l
after lambing. Lambs were separated from their d2#ns body weights (P<0.05) were significant on lactatiitk
h before each milking for daily milk yield deterration. yield. Effects of age and birth type were significam
The ewes were hand-milked two times daily (8:00 andiaily milk yield (P<0.001), but not body weights
17:00 h) every 15 days during the study. Daily ryild  (P>0.05). Effects of age (P<0.001), birth type dadly
per ewe were recorded. Milking of ewes were comithu weights (P<0.05) were significant on lactation lgng
until milk yield decreased to 50 g/day. Lactatiorlkm

Table 1. Least square means, standart erros andicagee probabilities for lactation milk yield, damilk yield and
lactation length.

Lactation milk yield (kg) Daily milk yield (g) Ldation length (days)

Factors n X + X X + X X = X
Expected mean 71 125.09 0.93 695.76  5.06 179.17 0.80
Age (Year)
2 13 106.72 2.23 647.45 12.14 164.50 1.92
3 34  121.68 1.26 677.49 6.86 179.64 1.08
4 12 129.65 2.15 698.07 11.72 18583 1.85
5 12 142.2% 2.01 760.64 10.99 186.73 1.73
Birth type .
Single 56 121.06 0.95 680.15  5.19 177.32 0.82
Twin 15  129.12 1.59 711.37 8.67 181.03 1.34
Body weight (kg) ' : '
40-45 11 120.83 2.48 685.48 13.52 175.43 2.14
46-50 16 124.5% 1.74 699.48 9.53 17754 1.50
51-55 23 12553 1.51 692.11 8.23 186°93 1.30
>56 21 129.40 1.56 705.98 8.47 182.79 1.34
Regression (linear) of lactation length 0.389

In columns (within each factor) values with diffetasuperscripts are significant at P<0.001 and ¢%<0.

Hkk

* P>0.05;P<0.05."" P<0.001

Percentages of fat, total solids, protein, lacerse@ decreasing age and live weights of ewes. Milk faisw
ash in milk are presented Table 2. Percentagesibffatj affected by age and body weights (P<0.001), bik fat
total solids, protein, lactose and ash were £04@7, was not affected by birth type (P>0.05). Age of ghigh
16.29:0.18, 6.1% 0.08, 5.0%#0.17 and 0.8%#0.02 %, type and body weights did not have a significafectfon
respectively. Milk fat percentage increased with total solids, protein, lactose and ash (P>0.05).
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Table 2. Least square means, standart errors gnifiGince probabilities for fat, total solids, fgm, lactose and ash in milk.

Fat (%) Total solids (%) Protein (%) Lactose (%) hA%0)
Factors " X £sXx X & X X £ XzsX X & X
Expected mean 71 6.49 0.07 16.29 0.18 6.11 0.08 75.00.17 0.81 0.02
Age (Year) : : ; ;
2 13 6.88 0.12 16.59 0.33 6.32 0.15 5,05 0.31 0.87 0.04
3 34 6.7% 0.09 16.23 0.24 6.13 0.11 475 0.22 0.79 0.03
4 12 6.2% 0.14 16.20 0.39 6.11 0.17 499 0.36 0.79 0.05
5 12 6.16 0.12 16.15 0.38 589 0.15 550 0.31 0.79 0.04
Birth Type . i i - -
Single 56 6.53 0.07 16.48 0.18 6.13.08 5.17 0.16 0.84 0.02
Twin 15 6.45 0.12 16.11 0.32 6.09 140. 497 0.29 0.78 004
Body weight (kg) : : ; ;
40-45 11 6.69 0.11 16.54 0.35 6.29 0.16 4.98.13 0.87 0.05
46-50 16 6.58 0.13 16.32 0.29 6.11 0.13 4.80.32 0.81 0.03
51-55 23 6.4% 0.09 16.20 0.24 5.83 0.11 5.05.220 0.81 0.03
>56 21 6.24 0.09 16.11 0.25 6.21 0.11 5.36.24 0.76 0.03

In columns (within each factor) values with diffetsuperscripts are significant at P<0.001.

Hkk

7 P>0.05; P<0.001

Phenotypic correlation coefficients betweerNegative correlation coefficients were found betwee
lactation milk yield and milk components are presdrin lactation milk yield and milk fat (=-0.45, P<0.001),
Table 3. Positive correlation coefficients were difd lactation milk yield and total solidsy&-0.49, P<0.001),
between lactation milk yield and lactose,=0.40, lactation milk yield and protein &-0.28, P<0.05),
P<0.001), milk fat and total solids£0.83, P<0.001), lactation milk yield and ash £-0.18, P>0.05), total
total solids and protein £0.35, P<0.01), total solids and solids and lactose f-0.48, P<0.001), milk fat and
ash (p=0.09, P>0.05), protein and milk fat#0.25, lactose (=-0.54, P<0.001), protein and lactosg=(
P<0.05), protein and ash =0.42, P<0.001). 0.34, P<0.01), lactose and ash »=+0.19, P>0.05).

Table 3. Phenotypic correlation coefficients betwieetation milk yield and milk components.

Fat Total solids Protein Lactose Ash
Lactation milk yield (kg) -0.45" -0.49" -0.28 0.40" -0.18
Fat 0.83 0.25 -0.54" 0.11
Total solids 0.35 -0.48" 0.09
Protein -0.34 0.42"
Lactose -0.19

 P>0.05; P<0.05;" P<0.01;" P<0.001

DISCUSY0ON (350 Q) (22), KarakaAkkaraman (341.86 g) (31); was

lower than that reported for Chios ewes (1020 g) (1

In this study, lactation milk yield of Norduz ewesEffects of age and birth type were significant orlyda
was found as 125.09 kg. Effects of age (P<0.00itth b milk yield in this study, but not body weights. Thes
type (P<0.001) and body weights (P<0.05) werebservations are supported by Yilmaz et al. (31).
significant on lactation milk yield. Lactation mijkeld of Average lactation milk yield and daily milk yield
Norduz ewes was greater than those reported farere greater in Norduz sheep compared with those of
Morkaraman (113 kg) (2), Karacabey Merinosu (100.8ther native sheep breeds. The greater lactatitnymeid
kg) (4), Chios (73.92 kg) anianroz (89.66 kg) (8)ivesi and daily milk yield observed in Norduz sheep can b
(86.9 kg) (14), Hamdani (69.79 kg), Karagul (61kgjj, explained by its genetic characteristics and better
Morkaraman (70.88 kg) (23), Akkaraman (56.56 kg)adaptation to region where raised. Lactation andy dai
Morkaraman (96.37 kg) arigesi sheep (109.90 kg) (27), milk yields demonstrate the potential for milk puation
Karaka-Akkaraman (50.50 kg) (31); was lower than thaof Norduz ewes.
of Hamdani (142.4 kg) (28); was similar to the tesu Lactation length was determined as 179.17 days in
reported for Chios Xvesi (R) sheep (126.8 kg) (14). this study. Effects of age, birth type and bodyights
Effects of age and birth type were significant ortdéion were significant (P<0.05, P<0.001) on lactationgttn
milk yield in this study, which are in agreementiwihe Lactation length of Norduz ewes was greater thaseho
results reported in the literatures (2, 3, 16). reported for Akkaraman sheep (146.90 days) (26),

Daily milk yield was found as 695.76 g in theAkkaraman (134.43 days), Morkaraman (164.74 days),
study. Daily milk yield of Norduz ewes was greatiean Ivesi (169.44 days) (27), Hamdani (142.4 days) (28
those reported for hc ewes (333 g) (9), Akkaraman lower than the value reported fdmroz sheep (223 days)
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(8); was similar to the results reported for Nordi&3.37 REFERENCES
day) (5) andivesi sheep (179 days) (13). Effect of age
was significant on lactation length in the presstotdy. 1. Akcan A, Ozbeyaz C, Aydgan M, Cetin O

This observation is supported by Yilmaz et al. (31). (1988): Antalya Boztepe'de yatiirilen Chios siristinde
Milk fat percentage was determined as 6.49 % ibhazi verim 6zelliklerinin incelenmesi. Ra Turk Vet.
the present study. Milk fat was significantly afied by Hay. Derg., 12: 99-112.
age and body weights, but milk fat was not affedigd 2. Akcapinar H, Kadak R, Odabalioglu F
birth type. Milk fat percentage of Norduz ewes wa$1982): Morkaraman ve Kangal-Akkaraman koyunlarinin
similar to the results reported for Targhee eweS §6) dol verimi ve sut verimi Uzerinde kalastirmall
(6), Chios (6.6 %) (25), Karakskkaraman (6.60 %) aratirmalar. Ankara Univ. Vet. Fak. Derg., 29: 379-391
(31); was lower than the value reported for Hamaaves 3. Akmaz A, Kadak R, Tekin ME, Deniz S,
(7.45 %) (28). Nazh M (1992): Konya Merinoslarinda farkli dénemlerde
Protein percentage was found as 6.11 % in th&itten kesmenin kuzularda biyiime ile koyunlardaveit
study. Age, birth type and body weights did notéha yapasl verimine etkisi. Hay. Ara Derg., 2: 1-7.

significant effect on protein. Protein percentagenilk of 4. Bagpinar H, Ogan M, Batmaz ES, Petek M,
Norduz ewes was similar to the results reported fdfaramustafaoglu M (1996): Karacabey Merinosu
Rambouillet (6.2 %), Suffolk (6.2 %) and Targhed&oyunlarinin yari-entansif kallarda balica verim

ewes (6.1 %) (6), Chios ewes (6.0 %) (25); was drighozellikleri Gzerine bir argirma. |. d6l verimi 6zellikleri,

than those reported for Massese (4.7 %) (7) antbBuf sit verimi ve sifat 6ncesi canigidigl. Hay. Ara. Derg.,

ewes (5.0 %) sheep (30). Milk fat, protein andltetdids 6: 40-44.

displayed an inverse relationship with milk yieEffects 5. Bing6l, M (1998): Norduz koyunlarinin dol ve

of the physiological factors on milk quality mayterf be st verimi ile blyime-gaime ve d¢ yapi 6zellikleri.

confounding. Nutrition can be regarded as one ®itiost (Doktora Tezi)., YYU. Fen. Bil. Enst, Van.

important sources of variation in the vyield and 6. Boylan WJ, Fecht JW, Sakul H (1988)Deary

composition of milk. sheep performance and potential. in: proceedinghef
Lactose percentage was determined as 5.07 %sixtieth annual “sheep and lamb feeders day”, 54-63

the present study. Age, birth type and body weiglts University of Minnesota, West Central Experiment

not have a significant effect on lactose. LactosBtation, Morris, MN, USA.
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