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Summary
The aim of the present study was to determine differences of amount and composition
of milk between conventional and organic systems in Istrian pramenka breed of
sheep. Sum of the data included 838 conventional and 9238 organic samples of
ewes´ milk. Each farm is classified as organic from the date of entering in organic
production. Before that date farms didn´t show characteristics of organic production,
therefore they were classified as conventional. The results of the present study
included higher amount of morning (353.10 g) and evening milk (361.39 g) in
conventional compared to morning (342.76 g) and evening milk (345.69) in organic
system, significantly influenced by number of lactation (P<0.001), breeding system
and breeder interaction (P<0.001). Higher content of fat in conventional system was
significantly influenced by breeding system (P<0.05), breeding system and breeder
interaction (P<0.001), number of lactation (P<0.01) and lactation length (P<0.001).
Lower protein content in conventional system was influenced significantly by
breeding system and breeder interaction (P<0.001), litter size (P<0.05) and lactation
length (P<0.001). Content of lactose was higher in organic system (3.93%) compared
to conventional system (3.84%) significantly influenced by breeding system (P<0.01)
and number of lactation (P<0.001). According to results, differences between
conventional and organic systems are the mostly influenced by breeder in Slovenia.
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Introduction
Istrian pramenka is Croatian (Mioč et al., 2009) and Slovenian
(Kompan et al., 1999) autochthonous breed of sheep. It is traditionally bred in Slovenia regions of Karst and Istria (Kužner
et al., 2005) as well as in Istrian peninsula, the part of Croatia.
Despite the fact that, in original, Istrian pramenka belongs to
breeds of combined production (milk-meat-wool), according to
aim of production, breeding goal and production traits it can
be classified as typical dairy breed (Vrdoljak et al., 2012). The
autochthonous breeds are well adaptable and resistant on the
environmental conditions of certain area, therefore suitable for
organic farming. According to Vrdoljak et al. (2012) Istrian pramenka, by efficiency of milk production, may be compared with
the breeds with highest milk production in the world.
By developing of organic agriculture it is possible to reduce
the negative influence of agricultural technology on environment and to improve the quality of obtained products, because
of the use of pesticides, organic compounds, exciters for growing, veterinary drugs and antibiotics are restricted in organic
agriculture (Zagorska and Ciprovica, 2008). Results from literature showed very contradictory differences in amount and
milk composition between conventional and organic farming
system, although some of them showed no significant differences. Results are different from case to case. Battaglini et al.
(2009) found significant (P<0.05) differences between milk yield
of cows raised on organic pasture in comparison with cows´
milk of pastures in conventional system that had lower milk
yield. These authors also found significant higher milk content
of protein in conventional system, but no significant differences
in content of fat and lactose between organic and conventional
systems. In contrary, Kastelic and Kompan (2008) found significantly (P<0.001) higher milk yield of ewes in conventional
system compared to organic. However, Olivo et al. (2005) found
significantly (P<0.05) higher milk yield from cows in agro-ecological system compared to conventional system. Pirisi et al.
(2001) found significant (P<0.01) higher milk yield from ewes in
organic system compared to conventional (1.44:1.12 kg). In the
study by Zagorska and Ciprovica (2008) the content of fat and
lactose was higher in organic cows´ milk samples.
According to mentioned data the aim of the present research
was to determine significant differences in ewes´ milk yield and
milk composition of the Istrian pramenka between conventional and organic systems in farms of Slovenia from the data collected during 12 years.

Material and methods
The present research is based on the data from Slovenian
selection program for sheep. Data were selected from conventional and organic dairy farms of Istrian pramenka sheep. Milk
recording from conventional farms were carried out from year
2000 until 2010, while in organic farms were from 2001 until
2012 year. Each farm is classified as organic from the date of
entering in organic production. Before that date, in our study,
farms and the data from that time were classified as conventional. Sum of the data included 838 conventional and 9238 organic
samples of ewes´ milk. The basic information about farms and
some dairy traits are given in table 1.

Table 1. Basic farm differences and some dairy traits
between breeding systems
Indicators
Number of sheep
Number of farms
The year of dairy control
Average lactation length (days)
Average number of lactation
Farm number
252
417
325
289
312
Total number of samples

Breeding system
Conventional
Organic
116
885
3
4
2000-2010
2001-2012
213.97
197.30
2.21
3.15
Number of samples per farm
566
1879
245
293
27
6353
713
838
9238

The farms had season production, and lambing in the beginning of year. Lambs were suckling 60-90 days followed by machine milking. During winter ewes were in barn while in organic
system ewes had also fenced outlet near barn. Feeding for all ewes
was based on the hay except a month before lambing when they
were fed with 0.5-0.6 kg of concentrates. In organic production
feedstuffs were organic origin. In the beginning of milking all
the ewes were on the pastures in the Slovenian Karst area at the
altitude of 300-1000 m. Milking was conducted two times per
day (morning and evening milking) from April until July, and
once per day in the August. After that, rams were placed in the
herd of ewes for the mating.
Two organic farms were conventional before entering in organic production. After transfer from conventional to organic
system farms used organic concentrates in the diets of ewes, and
used the mineral fertilizer for the feed production, as well as
treatment against parasites according to criteria of the Council
Regulations of the European Union.
Studied traits were: yield of morning milk, yield of evening milk, content of fat, protein and lactose in every sample of
milk. Morning milk yield (MM), evening milk (NM), content
of fat (F), content of protein (P) and content of lactose (L) were
analysed with a linear statistic model (GLM procedure, SAS,
9.3) using breeding system (S), S*B (breeding system*breeder),
number of lactation (NL), litter size (LS) and lactation length
(LL) as fi xed variables. We estimated the LSMEAN of the investigated variables.

Results and discussion
The results from the present research are presented in table
2. The amount of milk, both morning and evening samples were
not influenced by breeding system which is in accordance with
Martinez et al. (2009). Amount of milk was higher in conventional system, significantly influenced by number of lactation
(P<0.001), breeding system and breeder interaction (P<0.001).
In conventional system 92% of ewes were from 1st to 4th lactation compared to animals from organic system where there
were 76% animals in mentioned number lactation. Gabiña et al.
(1993.) observed that milk yield of ewes increase from 1st to 4th
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Table 2. Number of milk samples and mean values between conventional and organic breeding systems, with significance level
influenced by breeding system, breeding system and breeder interaction, number of lactation, litter size, and lactation length on the
composition and amount of milk
Indicators

MM (g)
NM (g)
F (%)
P (%)
L (%)

Breeding system
Conventional
Organic
N
LSMean
N
LSMean
835
353.10
9114
342.76
832
361.39
8401
345.69
832
7.72
8852
7.48
833
6.06
8852
6.13
822
3.84
8849
3.93

R2

Effects (Significance)
S
NS
NS
*
NS
**

S*B
***
***
***
***
NS

NL
***
***
**
NS
***

LS
NS
NS
NS
*
NS

LL
NS
NS
***
***
NS

LL*LL
NS
NS
***
***
NS

0.083
0.081
0.083
0.047
0.957

MM-morning milk; NM-evening milk; F-fat content; P-protein content; L-lactose content; N-number of samples; S-breeding system; B-breeder; NL-number
of lactation; LS-litter size; LL-lactation length; NS-not significant;***P<0,001; **P<0,01; *P<0,05

lactation progressively and after that milk yield is decreasing,
which agrees with results from our study. Breeding systems and
breeder interaction significantly (P<0.001) influenced the amount
of morning and evening milk, as well as content of fat and protein. The reason for this is the fact that organic farms differed
in many aspects from the conventional systems, although there
were considerable individual differences in farm management
(Bloksma et al. 2008).
Fat content was 7.72% and 7.48% in conventional and organic system, respectively. Higher content of fat was significantly
influenced by breeding system (P<0.05) which is in accordance
with results obtained in cows´ milk by Olivo et al. (2005) and
Slots et al. (2009). Higher content of fat in conventional system
was also influenced significantly (P<0.01) by number of lactation which is in accordance with results of Kremer et al. (1996)
that observed increasing fat content of sheep with increase of
age or number of lactation. Ewes from conventional system, in
our study, were in a lactation in average for 213.97 days compared to ewes from organic system that were in lactation period
for 197.30 days that means more milk and lower content of fat
and protein. Although, results from our research showed higher
content of fat in conventional milk where amount of milk was
higher. It may be due to feeding cause content of proteins and
fats are influenced by feeding the most (Toledo et al., 2003).
Higher amount of milk is in negative correlation with content
of protein that was observed by Vrdoljak et al. (2012) in Istrian
pramenka. Ewes in organic system had significantly (P<0.001)
higher protein content influenced by shorter lactation length.
Pacinovski et al. (2007) observed higher content of protein in
Awassi ewes with shorter length of lactation.
Content of lactose was higher in organic system (3.93%) compared to conventional system (3.84%). There was a significant
(P<0.01) influence of breeding system on the content of lactose
which is in accordance with Kastelic and Kompan (2008) and
Olivo et al. (2005). Significant influence of number of lactation
on the lactose content was may be due to higher number of ewes
that were in 5th to 11th lactation. Mentioned ewes had lower content of milk fat compered to conventional ewes. In our research
lactose content was in opposite connection with fat content.
Antunović et al. (2001) observed negative correlation between
content of milk fat and content of lactose.

Conclusion
The results of the research showed higher amount of milk in
conventional compared to organic system. Differences between
conventional and organic systems in amount of milk, fat and
protein content were mostly influenced by breeder and it differs
from farm to farm in Slovenia. Breeding system had influence
only on the content of fat and lactose resulting in decrease of fat
and increase of lactose in organic milk.
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