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This study was conducted to develop the prediction equations for 150 day milk yield on the cumulative part 
lactation milk yield records of Awassi sheep in the southeastern region of Turkey. In the study, a total of 145 sheep 
lambed during the 2007–2008 lambing year.  Among the single monthly yields, the 3rd month (R2 = 0.836) was the 
best for 150 days prediction  followed by 2nd and 4th month (R2 = 0.756 and 0.659, respectively). Among the cumula-
tive monthly yields, the  TMY04 (R2 = 0.982) was the best for 150 days prediction followed by TMY03, TMY02 and 
TMY01 (R2 = 0.926, 0.797 and 0.659, respectively). The phenotypic correlation was the highest between the LSV150 
and TMY04 (r = 0.991) followed by TMY03, TMY02 and TMY01 (0.962, 0.893 and 0.775, respectively). It was con-
cluded that the total milk yield of the first three month after lambing could accuratly be used to predict the total lacta-
tion milk yield of Awassi sheep if there is lactation. 
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РАВЕНКИ ЗА ПРОЦЕНУВАЊЕ НА ПРИНОСОТ НА МЛЕКО  
ВО ПЕРИОД ОД 150 ДЕНА КАЈ ТУРСКИ ОВЦИ AWASSI  

Студијата беше спроведена за да се развијат равенки за предвидување на вкупното лактациско млеко 
врз база на процена на млекото во текот на 150 дена од лактацијата кај контролирано стадо овци од расата 
Awassi во југоисточниот регион на Турција. Во рамките на студијата, вкупно 145 овци се ојагнија во текот на 
2007–2008 година. Од поединечните месечни количини третиот месец (R2 = 0,836) беше најдобар од 150-
дневниот период, а по него следат вториот и четвртиот месец (R2 = 0,756 и 0,659, соодветно). Меѓу кумула-
тивните месечни количини, TMY04 (R2 = 0,982) е најдобар за 150-дневното предвидување, а потоа следат 
TMY03, TMY02 и TMY01 (R2 = 0,926, 0,797 и 0,659, соодветно). Фенотипската корелација е највисока меѓу 
LSV150 и TMY04 (r = 0,991), потоа следат TMY03, TMY02 и TMY01 (0,962, 0,893 и 0,775, соодветно). Беше 
заклучено дека вкупната продукција на млеко од првите три месеци по јагнењето може прецизно да се иско-
ристи за предвидување на вкупното лактациско млеко кај овците Awassi, доколку има лактација. 

Клучни зборови: турски овци Awassi; делумни лактациски приноси: предвидување 

INTRODUCTION 

Dairy sheep industry has been growing in 
Turkey, especially in the southeastern part of the 
country where there is a strong tradition for dairy 
sheep farming holding the Awassi sheep breed. 
Although there are some other milk type sheep 
breeds such as Chios, Norduz and newly identified 
Zom sheep (Koncagul et al., 2012; Koncagul et al., 
2012), Awassi has a great importance in terms of 

sheep milk production in comparison to the other 
dairy sheep breeds in Turkey. 

A genetic improvement program for milk 
yield of Awassi sheep in farm conditions has been 
carried out since 2005 and supported by the 
General Directorate of Agricultural Researches 
and Politics (GDARP). The selection in dairy 
sheep on the basis of part lactation milk yields is 
an important issue in terms of decreasing the rear-
ing cost (Ranjan et al., 2005). In addition, as in the 
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case of cattle, early identification and culling of 
low producing sheep could increase the rate of 
genetic improvement. This can also be achieved by 
accurate prediction of full lactation milk yield 
from part yields for sheep since there is a high ge-
netic and phenotypic correlation between part lac-
tation milk yield and complete lactation records 
(Koul, 1973). 

Therefore, the objective of this study is to de-
velop the prediction equations for 150 days milk 
yields using monthly, cumulative monthly and se-
quential monthly milk yields for Awassi sheep.  

MATERIALS AND METHODS 

The data were taken from the pedigree re-
cords and daily milk records of Awassi sheep kept 
at the GAP International Agricultural Research 
and Training Center in Diyarbakır, Turkey. For the 
present study, the monthly milk yield data of about 
145 complete lactations were taken for the period 
from 2004 to 2008. The records with less than 150 
days lactation length, ewes with the history of 
abortion and stillbirth were removed from the 
study. Data taken for 150 day milk yield, monthly 
milk yield and cumulative monthly milk yield were 
used to obtain prediction equations for 150 day 
milk yield based on part yields and cumulative part 
yields. Part and complete lactation milk yield of 
each ewe was calculated by Fleischmann metod 
(Barillet et al., 1992).  

The formulas for predicting 150 day milk 
yields from part and cumulative monthly yields 
were as follows, 
 150 ( )i iTMY a b TMY= +    (1) 
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where, TMY150 is 150 day milk yield calculated 
using the Fleischmann metod, a is intercept, bi is 
regression coefficient, TMYi is montly milk yield 
(TMY1: total milk yield produced by a ewe the first 
month after lambing, TMY2 is total milk yield pro-
duced by a ewe the second month after lambing, 
and so on). TMY0i is total milk yield from lambing 
to ith month (TMY01: total milk yield produced by 
a ewe the first month after lambing, TMY02 is total 

milk yield produced by a ewe the first two months 
after lambing, and so on)  

In equation (1) (E1), single monthly milk 
yield was used as a regression factor in each analy-
sis. In equation (2) (E2), single monthly milk 
yields were sequencially added to the model. In 
equation (3) (E3), cumulative monthly milk yield 
was used as a regression factor in each analysis. In 
equation (4) (E4), cumulative monthly milk yields 
were sequencially added to the model. The data 
were analyzed using the Proc Reg procedure in 
SAS (2000). 

RESULTS AND DISCUSSION 

Predicting 150 day milk yields from monthly  
and cumulative monthly milk yields 

The regression factors for estimating 150 day 
milk yields for monthly yields are presented in 
Table 1. Regression coefficients were highly signi-
ficant (P<0.01) for all single monthly records. The 
result indicates that 150 day milk yields are de-
pended on monthly milk yields. The highest R2 
(0.836) value was obtained for 3rd month followed 
by 2th (0.756) and 4th (0.659) month.  

T a b l e  1  
Regression factors for estimating 150 day milk 
yield from monthly yields in the Turkish Awassi 

sheep 

 Intercept b ± SEb t-value R2 

TMY1 57.18 2.983 ± 0.1853** 16.10 0.600 

TMY2 43.85 3.276 ± 0.1416** 23.13 0.756 

TMY3 36.79 3.400 ± 0.1156** 29.41 0.836 

TMY4 49.16 3.569 ± 0.1970** 18.11 0.659 

**(P<0.01) 

The regression factors for estimating 150 day 
milk yields for cumulative monthly yields are 
given in Table 2. As in the case of monthly re-
cords, all regression coefficients were highly sig-
nificant (P < 0.01) for all cumulative monthly re-
cords. This finding suggests that 150 day milk 
yields are depended on cumulative monthly milk 
yields, as well. The highest R2 value for the first-4 
(TMY04) months cumulative yield were 0.982 fol-
lowed by 0.926, 0.797 and 0.600 for first-3 
(TMY03), first-2 (TMY02) and first-1 month 
(TMY01) cumulative yield, respectively. 



 Prediction equations for estimating 150 days milk yield from part yields in Turkish Awassi sheep 33 

Maced. J. Anim. Sci., 3 (1) 31–34 (2013) 

T a b l e  2  

Regression factors for estimating 150 day milk 
yield from cumulative montly yields 

 in the Turkish Awassi sheep 

**(P < 0.01) 

R2 values obtained were quite high for early 
monthly and cumulative monthly yields, thus the 
first-3 months cumulative yields were the best for 
150 day milk yield prediction. Awassi sheep in 
Turkey are milked for five to six months, so pre-
diction on the early part as well as cumulative milk 
yield could shorten the time for selection for in-
creased complete lactation milk yield. Literature is 
limited on dairy sheep in terms of this kind of 
study so the result obtained in this research will be 
discussed in a technical point of view with dairy 
cattle studies.  Our results are in agreement with 
the findings from studies on Jersey cattle (Roy and 
Katpatal, 1989; Khoda and Trivedi (1987), on Sa-
hiwal cows (Shrivastava and Khan, 1989). They 
reported that the 3rd, 4th and 5th months of lactation 
and first-3, first-4 and first-5 cumulative yields 

were best for prediction of complete lactation milk 
yield. On the other hand, Tahir et al. (1983) re-
ported that the 5th month yield and the cumulative 
yield from the 4th to the 10th month were the best 
for estimating the lactation milk yield in Niliravi 
buffaloes. 

Predicting 150 day milk yields using sequential 
combination of monthly milk yields 

The regression factors and R2 obtained from 
the multiple regression analysis of montly milk 
yield and cumulative monthly milk yields to esti-
mate 150 day milk yield are given in Table 3 and 
Table 4, respectively. It was observed that R2 was 
increased as the subsequent months were included 
in the equation. The highest R2 (0.984) value was 
obtained from the equation including the first four 
months and/or cumulative monthly milk yields 
followed by the first three, the first two and the 
first month as 0.945, 0.811 and 0.600, respectively. 
It was observed that the first three monthly milk 
yields could conveniently be used to predict the six 
month total milk yield. Thus, this could save re-
cording cost and time to identify the best ewes 
with the highest lactation milk yield. Similar re-
sults were reported in cattle, for Jersey (Roy and 
Katpatal, 1989), for Ongole (Roy, 1980) and for  
Sahiwal X HF crosses (Gore, 1981). 

T a b l e  3  

Regression factors and standard errors for estimating 150 days milk yield from sequential  
combination of monthly milk yields 

Intercept TMY01 TMY02 TMY03 TMY04 R2 

57.18    2.983 ± 0.1853**    0.600 
32.62 –1.151 ± 0.3247*     2.414 ± 0.1743**   0.811 

16.92  0.304 ± 0.1909   –1.327 ± 0.2084** 2.150 ± 0.1064**  0.945 
 7.40  0.093 ± 0.1026 –0.231 ± 0.1236 –0.133 ± 0.1251    1.340 ± 0.0654** 0.984 
**(P < 0.01),*(P < 0.05) 

T a b l e  4  
 Regression factors and standard errors  

for estimating 150 day milk yield from sequential combination of cumulative milk yields 

Intercept TMY01 TMY02 TMY03 TMY04 R2 

57.18    2.983 ± 0.1853**    0.600 
32.62 –1.151 ± 0.3247*     2.414 ± 0.1743**   0.811 

16.92  0.304 ± 0.1909   –1.327 ± 0.2084**     2.150 ± 0.1064**  0.945 

7.40  0.093 ± 0.1026 –0.231 ± 0.1236 –0.133 ± 0.1251 1.340 ± 0.0654** 0.984 

**(P < 0.01),*(P < 0.05) 

 Intercept b ± SEb t-value R2 

TMY01 57.18 2.983 ± 0.1853** 16.10 0.600 
TMY02 32.91 1.846 ± 0.0708** 26.06 0.797 
TMY03 18.08 1.366 ± 0.0297** 46.03 0.926 
TMY04 7.87 1.139 ± 0.0118+ 96.38 0.982 
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Correlations among monthly, cumulative monthly 
and total lactation milk yields 

The correlations (r-value) among the regressi-
on factors and lactation milk yields are presented 
in Table 5. All coefficeients are significantly dif-
ferent from zero (P < 0.01). Regarding single 
monthly milk yields, the highest r-value (0.914) 
was observed between the 3rd month milk yield 
and 150 day milk yield (TMY3 and TMY150) fol-
lowed by the 2nd (0.869), the 4th (0.812) and the 1st 
(0.775) month milk yield. In terms of cumulative 
monthly milk yields, the highest r-value (0.991) 
was observed between the first four months cumu-
lative monhly milk yield and 150 day milk yield 
(TMY04 and TMY150) followed by the first-3 
(0.962), the first-2 (0.893) and the first-1 (0.775) 
cumulative lactation milk yields. 

T a b l e  5  

Correlation coefficients among cumulative  
part and total lactation milk yield  

in Turkish Awassi sheep 

 TMY30 TMY60 TMY90 TMY120 TMY150
 

TMY1 1.000 0.919 0.849 0.800 0.775 

TMY2 0.697 0.923 0.929 0.894 0.869 

TMY3 0.570 0.731 0.884 0.913 0.914 

TMY4 0.431 0.531 0.653 0.790 0.812 

TMY150 0.775 0.893 0.962 0.991  

CONCLUSION 

Based on the results obtained in this research, 
it can be concluded that the first three single 
monthly or the first three cumulative monthly milk 
yields can be used in multiple regression equations 
with a quite high accuracy to predict total lactation 
milk yields in Awassi sheep in Turkey.  
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