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Abstract
The data on breeding and performance records of Swedish Red and White (SRW) cows kept in a private organic dairy farm in Kelkit, Turkey, during 
the period from 2006 through 2009 were used to study the effect of some non-genetic factors such as calving year, calving season, parity, age of dam 
and sex of calf on the various milk and reproductive traits. The actual lactation milk yield, daily milk yield, peak daily milk, days to attain milk yield 
and lactation length averaged as 5887.2±94.9 kg, 19.9±0.3 kg, 31.5±0.3 kg, 79.4±2.7 days and 302.5±3.2 days, respectively. The actual lactation milk 
yield, days to attain peak milk yield and lactation length were significantly affected by calving year and calving season. The effect of the parity on the 
daily milk yield, peak daily milk yield and days to attain peak milk yield were significant (P<0.01). The least squares means for calving interval and 
gestation length were 380.2±4.3 days and 275.4±0.6 days, respectively. Age of dam and calving season significantly (P<0.01) affected  the days open. 
Mean age at first calving of SRW cows raised organically was 26.4±0.2 months and was significantly affected by the calving years. Significant 
(P<0.01) and positive phenotypic correlations of the actual lactation milk yield with daily milk yield (r = 0.71), peak milk yield (r = 0.53), lactation 
length (r = 0.53), days open (r = 0.43), calving interval (r = 0.36) and days attain to peak milk yield (r = 0.14) (P<0.05) were determined. In conclusion, 
the significant effects of environmental variables must be taken into consideration when developing and comparing models to be used in adjusting data 
to provide the best estimates of genetic values and parameters in evaluation of SRW cattle reared organically in Turkey. 
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Introduction
Number of organic dairy farms in Turkey has been increased in 
recent years since Turkish consumers demand high quality and 
safe milk that is produced with minimal environmental losses, under 
optimal conditions for animal welfare and health 1. In this country, 
exotic cattle breeds (Holstein Friesian, Brown Swiss, Jersey and 
Simmental) and their crosses with native breeds have been raised 
in organic and conventional dairy farms for a long time. Swedish 
Red and White (SRW) is a most recent cattle breed imported from 
Sweden to Turkey in order to improve the milk production. 
  Diversities in milk and reproductive performance of the dairy 
cattle depend on genetic and several environmental factors. In 
order to maximize the level of the production, it is required to 
optimize the environmental conditions as well as to improve the 
genetic structure of the cattle 2. Environmental factors could be 
classified as factors with measurable effects such as parity, calving 
year, age of dam, calving season, stage of lactation etc., and factors 
with non-measurable effects, for example infectious diseases, 
parasitic infestations etc. The measurable effects determined can 
be useful in formulating the future breeding programs 3. In these 
programs, performance records of animals should be adjusted for 
the environmental sources of variation in order to reduce known 
environmental differences between animals. As a consequence of 
that, genetic differences among animals can be recognized and 
used for effective breeding plans for improvement 4.

  There is no available information about non-genetic factors 
affecting milk and reproductive traits of SRW raised under organic 
dairy farming conditions in Turkey. Therefore, the study was 
undertaken to reveal milk and reproductive performances of SRW 
cattle, and to investigate the environmental factors that have 
influence on the milk yield and reproductive traits, and to evaluate 
associations among milk and fertility traits of the breed. 

Materials and Methods
Description of the research herd: The data on milk yield and 
reproductive traits of SRW cows was obtained from a private 
organic dairy farm located in Kelkit county of Gumushane 
Province at Eastern Black Sea Region of Turkey. The performance 
records were kept in this farm during the period from 2006 through 
2009. The SWR herd was first established by 350 female animals 
imported from Sweden. Before they were brought to Turkey, the 
animals were raised extensively in pastures of Southern Sweden. 
Ages of the cattle imported from Sweden ranged from 5 to 15 
months old. 
  The SRW cattle herd under study was kept in a farm whose 
altitude from sea level was about 1400 m. The climate in this region 
is relatively dry and rains usually occur during spring and autumn 
seasons. During winter months, it snows a lot and the night 
temperature may fall up to -10°C. In this farm, practices of organic 
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dairy farming are based on a combination of general principles and 
detailed rules of organic milk production as indicated in the Organic 
Farming Law 5. Dry meadow hay and dry alfalfa hay and corn silage 
are used as sources of roughage in the diets of the animals. All 
feeds offered to the cows were grown organically in this region. 
Lactating cows were fed daily 6 kg/head concentrate, 20 kg/head 
dry meadow hay and dry alfalfa hay and 10 kg/head corn silage. 
  Heifers and cows in the organic dairy farm were artificially 
inseminated by semen of SWR bulls throughout a year. While the 
calves were housed in calf hutches for 6 months, adult animals 
were kept in a free stall barn. 
    After SRW cows were milked three times in a day during 3 weeks 
of the postpartum, they were milked twice a day until the end of 
the lactation period. Daily milk yield was recorded by a 
computerized milking system that can recognize each cow by using 
transponders carried by each cow. Actual lactation milk yield, 
peak daily milk yield, days to attain peak milk yield and lactation 
length were determined from the daily milk records. 

Statistical analysis: The data were analyzed by the least squares 
techniques by using SPSS statistics software program 6. No 
interaction effect was included in the statistical model, since their 
effects were found as insignificant in preliminary statistical 
analysis. The following different mathematical models were 
designed to determine the effects of factors such as parity, calving 
year, calving season, age of dam and sex of calf on the milk yield 
and reproductive traits: 

Y
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 + b

j
 + c

k
 + e
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  …… for analysis of actual lactation milk 

yield, daily milk yield, 305 days lactation milk yields, peak daily 
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  …... for analysis of age at first calving, 

Y
ilmn

 = µ +a
i
 + d
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where Y
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 = actual lactation milk yield, daily milk yield, 305 days 
lactation milk yields, peak daily milk yield and days to attain peak 
milk yield, Y

ijn
 = age at first calving, Y

ilmn
 = gestation length, Y

ijln
 = 

days open, Y
ijklm

 = calving interval. 
µ = Overall mean 
a

i
 : Effect of calving year (i: 2006, 2007, 2008). 

b
j
: Effect of calving season (j: winter, spring, summer, fall). 

c
k
: Effect of parity (k: 1, 2). 

d
l
: Effect of age of dam (l: ≤ 45, 45.1-47.0, 47.1-49.0, 49.1-51.0, ≥51.1

months).
f

m
: Effect of sex of calf (m: male, female). 

e : Random error. 

Comparisons among subclass means were carried out by the 
method of Duncan’s multiple-range test, and phenotypic 
correlations between milk yield and fertility traits were estimated 
by SPSS software program 6.

Results
Least square means and results from Duncan’s multiple range test 
for milk production traits are presented in Tables 1and 2. The 
effects of the calving year on the actual lactation milk yield and 

lactation length were significant (P<0.01). However, the calving 
year did not have a significant effect on the daily milk yield (Table 
1). While the calving year did not have significant effect on the 
peak daily milk yield, days to attain peak milk yield were influenced 
significantly (P<0.01) by the calving year (Table 2). Effects of the 
calving season on the actual lactation milk yield, lactation length 
(P<0.01), peak daily milk yield and days to attain peak milk yield 
(P<0.05) were significant. On the other hand, daily milk yield was 
not significantly affected by the calving season. Parity had 
significant (P<0.01) effect on the daily milk yield, peak daily milk 
yield and days to attain peak milk yield (Tables 1 and 2). 
   Gestation length was significantly influenced by the sex of calf 
(P<0.05). However, effects of the age of dam and the calving year 
on the gestation length were not significant (Table 3). While the 
calving year (P<0.01) and calving season (P<0.05) affected 
significantly on the calving interval of SRW cows, the sex of calf 
and the age of dam did not have significant influence on the trait. 
  While the effect of the calving year on the days open was not 
significant, the calving season and age of dam had significant 
(P<0.01) influence on the trait (Table 4). Age at first calving was 
only influenced significantly (P<0.01) by the calving year. However, 
the effect of the calving season was not significant. 
   Phenotypic correlations between milk and fertility traits are also 
presented in Table 5. The phenotypic correlations of the actual 
lactation milk yield with daily milk yield, peak milk yield lactation 
length, days open, calving interval (P<0.01) and days attain to 
peak milk yield (P<0.05) were statistically significant. Positive 
correlations of calving interval with daily milk yield, days attain to 
peak milk yield (P<0.05), lactation length and days open (P<0.01) 
are also given in Table 5. 

Discussion
The average lactation milk yield (5887.2 ± 94.9 kg) of SRW cows 
raised under the environmental conditions of the Eastern Black 
Sea Region of Turkey is lower than earlier results 7, 8 on milk yields 
8427 kg and  8730 kg  of SRW in Sweden, respectively. However, 
average lactation length determined in the present study 
(302.5±3.21 days) is in accordance with findings of Rehn et al. 9

who reported 303±9 days for lactation length of SRW cows. Least 
squares means for actual lactation milk yield, daily milk yield, 
lactation length and days to attain peak milk yield revealed that 
there were much fluctuations but no specific trends in different 
years. On the other hand, the peak daily milk yield was stable 
during the years 2006 through 2008. Maximum and minimum actual 
lactation milk yield and lactation length were in the year 2007 and 
2008, respectively. The results of analysis of variance for all milk 
production traits, excluding daily milk yield and peak daily milk 
yield, demonstrated that variability due to the calving year was 
significant. The results are in conformity with those of Ugur et
al.10 and Yanar et al. 11 who reported similar findings in Simmental 
and Brown Swiss breeds of cattle raised in this same area, 
respectively. The variation in milk yield observed in different years 
reflected the level of management as well as environmental effects. 
The level of management varies according to the ability of the 
farm manager, his efficiency in the supervision of the labour, system 
of crop husbandry, method and intensity of culling and use of 
financial resources. The differences in milk production also could 
be due to different nutritional qualities of the feed resources offered 
to the cows in different years. 
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 Actual 

lactation 

milk yield 

Daily milk 

yield 

Peak milk 

yield 

Days attain 

to peak milk 

yield 

Lactation 

length 

Age at 

first 

calving 

Gestation 

length 

Days 

open 

Daily milk yield    0.71 **        

Peak milk yield     0.53 **     0.51 **       

Days attain to peak milk yield    0.14 *     0.06    0.04      

Lactation length    0.53 **    -0.21 **    0.09      0.14 *     

Age at first calving    0.09     0.06    0.15 *     -0.12    0.03    

Gestation length    -0.09    -0.11   -0.27 **      0.12    0.02    0.03   

Days open    0.43 **     0.11    0.04      0.11    0.77 **   -0.03     -0.02  

Calving interval    0.36 **    -0.16*   -0.04      0.14 *    0.76   -0.03      0.09   0.89 ** 

Table 5. The phenotypic correlations between reproductive and milk traits of SRW cows. 

* = P<0.05, ** = P<0.01. 

  Actual lactation milk yield and daily milk yield of cows in the 
second parity group were higher than those of SRW cattle in the 
first parity (Table 1). Similar results were reported by Rehn et al. 9

who revealed that the actual lactation milk yields of the multiparous 
SRW cows in Sweden were greater than these for primiparous 
cows. Milk production of SRW cows reared organically increased 
with lactation number. This could be a result of the increasing 
development and size of the udder and the increasing body size 
over that of the first lactation animal. Rehn et al. 9 also reported 
longer (327±42 days) lactation length in primiparous SRW cows 
compared to multiparous cows (294±33 days) as indicated in the 
present study. 
   Variability due to the calving season was significant (P<0.01) for 
the actual lactation milk yield. The results are in conformity with 
those of the Murdia and Tripathi 12 , Javed et al. 3  and Bayram et
al. 1, who reported similar findings in Jersey (India) and Holstein 
Friesian (Pakistan and Turkey), respectively. The actual lactation 
milk yield of the SRW cows calved in winter was highest as already 
reported by Cilek and Tekin 2 and Rhone et al. 13. The result could 
be attributed to the fact that when milk production of the SRW 
cows calved in winter season begin to decline at about 3-4 months 
of the lactation, they were subjected to better environmental 
conditions of spring season which may help the animals to keep 
their milk yield constant with higher persistency. 
   Average peak daily milk yield in second parity was 4.3 kg greater 
than that in first parity. Conversely, days to attain peak milk yield 
decreased in second lactation (Table 2). The result is in agreement 
with finding of Guler and Yanar 14 who indicate that the days to 
reach peak milk yield decreases with advancing parity. 
   The average calving interval of SRW cattle raised under organic 
dairy farming conditions in Turkey was determined as 380.2±4.3 
days in the present study (Table 3). The least squares mean value 
was lower than findings of Lindhe 7 and Anonymous 8 who 
reported average calving intervals for the SRW breed as 13 and 
13.1 months in Sweden, respectively. The calving interval varied 
significantly among calving years (P<0.01) and calving season 
(P<0.05). Maximum calving interval was 401.1±8.4 days for the 
cows calving in the winter season and minimum calving interval 
was 373.6±7.9 days for those calving in autumn. The calving 
season and calving year had significant effect on the trait. The 
result is in accordance with findings of Ozbeyaz et al. 15 and Yanar 
et al. 16.
   The gestation length of the SRW cows averaged 275.4±0.6 days. 
Similarly, Kornmatitsuk et al. 17 also observed that the gestation 
period in SRW varied from 261 to 281 days. The gestation length 
was significantly influenced by the sex of calf, and cows calving 
male calves had 2.2 days longer gestation length than these calving 

female calves. The result is in agreement with finding of 
Tilki et al. 18 who reported that dams of the male calves had average 
2.9 days longer gestation length than these of female calves. 

The average days open of SRW cattle raised organically was 
114.7±3.6 days in the present study. The average value was lower 
than findings of Kolmodin et al. 19 who reported average days 
open for the SRW cows in Sweden as 117.9±55.0 days. While the 
lowest means for days open were observed from cows calving in 
winter (98.8±6.0 days), the days open of the cows calving in 
autumn had maximum average value (131.9±8.3 days). 
   The overall means for age at first calving (26.4 months) for SRW 
cows in Turkey was lower than finding of Lindhe 7 who reported 
average 29.4 months for the same trait in Sweden. The result 
suggested that age at first calving of SRW cows kept in the organic 
dairy farm is within normal range for the breed. 
   Positive and significant (P<0.01) phenotypic associations of the 
actual lactation milk yield with days open and calving interval 
revealed that SRW cows with good fertility had lower milk yields 
on average than animals with poor fertility. The result was in 
agreement with findings of Oltenacu et al. 20, Windig et al. 21 and
Quintero and Gil 22 who reported antagonistic associations 
between fertility and milk production traits. In the present study, 
calving interval and days open were positively (P<0.01) correlated 
with  lactation length, indicating that animals with increasing days 
open and calving interval will have high lactation length. However, 
amount of milk and number of calves that cow gives during its life 
decrease. The result is in conformity with findings of Banerjee 
and Banerjee 23.
  The phenotypic correlations between age at first calving and 
actual lactation milk yield (r = 0.09), daily milk yield (r = 0.06) and 
peak milk yield (r = 0.15) in the present study was in accordance 
with results of Moore et al. 24 and Pirlo et al. 25 who reported 
positive effects of delayed age at first calving on milk yield. 
   As previously reported by Ozcelik and Dogan 26 and Cilek and 
Tekin 27, phenotypic association between lactation milk yield and 
lactation length was positive and significant (P<0.01). The 
phenotypic correlation between lactation milk yield and peak milk 
yield for SRW cows raised in the organic dairy farm conditions 
was also positive and significant (P<0.01). Similar result was 
already observed by Yuksel and Yanar 28.

Conclusions
Significant effects of non-genetic factors including parity, age of 
dam, calving season, calving year and sex of calf on the milk and 
reproductive traits of SRW cows raised organically in Turkey was 
reveal in the present study. Therefore, the effects of environmental 
variables must be taken into consideration when developing and 

** 
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comparing models to be used in adjusting data to provide the 
best estimates of genetic values and parameters in evaluation of 
SRW cattle reared organically in Turkey. 
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