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Abstract 
 
This scientific paper aims to present a detailed analysis of sheep breeding sector in Romania for the period 2000-2014. 
The data presented here were collected from various official sources and specialized publications and they revealed a 
decrease in the sheep livestock in the first period analysed(2000 – 2006), followed by a sustained growth until now 
(2007 – 2014).Meat production was relatively constant because the behaviourof the Romanian consumers towards for 
this aliment is determined by the Orthodox tradition during the Easter. Milk production had a course inversely with the 
evolution of the sheep livestock. The wool production, in this period, recorded an almost total loss of economic value. 
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INTRODUCTION 
 

The sheep, next to cattle and goats, are one of 
the most important ruminants species exploited 
for the production of meat and milk. Besides 
these productions, the sheep also provide the 
main source of wool worldwide. 
Quantitatively, in the year of 2014, the sheep 
occupied the 4th place in the ranking of the 
main species producing meat, both worldwide, 
providing 2.95% of meat production, and in the 
European Union and Romania with a share of 
1.97% respectively 6.45% (Figure 1). 
 

 
Figure 1. Meat production structure 

(FAOSTAT 2016) 
 

In terms of milk production (Figure 2), in 2014, 
sheep milk accounted for 1.30% of the total 
milk produced worldwide (4th place), 1.75% of  
EU production (2nd place) and 12.93% of milk 
produced in Romania (2nd place). 
 

 
Figure 2. Milk whole fresh production structure 

(FAOSTAT 2016) 
 

Both,sheep milk and meat, have outstanding 
nutritional and organoleptic qualities, and 
represents an important source of energy, 
protein with high biological value, and also 
vitamins and macro minerals, superior to other 
species of ruminants. In summary, in terms of 
quality, sheep milk is distinguished by a high 
content in minerals and vitamins (Ashworth, 
2000) and the meat, by taste, aroma and 
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texture, and also, through a higher digestibility 
than beef meat (Manole, 2008). 
From the point of view of economic efficiency, 
the sheep have satisfactory levels of production 
without having special needs regarding the 
housing or nutrition technologies. 
 
MATERIALS AND METHODS 
 
To characterize the evolution of sheep 
husbandry sector in Romania during 2000 - 
2014 were collected and processed official data 
provided by various official sources such as 
FAOSTAT, Ministry of Agriculture and Rural 
Development, Statistic National Institute, and 
publications in the field. The raw data were 
processed statistic and graphic using Excel, in 
order to interpret and issue assumptions about 
the prospects of this sector in Romania to 
facilitate the elaboration of development 
strategies. 
 
RESULTS AND DISCUSSIONS 
 
Population number evolution.For the analysed 
period, the sheep livestock from Romania had 
registered an upward trend, being in 2014 by 
approximately 12.50% higher than in 2000 
(Figure 3). 
 

 
Figure 3. Sheep population evolution in Romania (blue) 

and in E.U. (red) in 2000 – 2014 period 
(FAOSTAT, 2016) 

 

The annual growth rate ranged around 1.00%. 
However, it should be noted that, compared to 
the maximum livestock registered in Romania, 
the average livestock of analysed period is only 
43.61% (8,128,149 heads towards 18.6 million 
heads in 1985).  
The historically minimum level for sheep 
population was recorded in 2002, when the 
livestock was only 7.2 million heads. 
In the EU, the evolution of the number of sheep 
for the same period had a downward trend, 
decreasing by approximately 26.11% from 
123.2 million to 97.6 million heads. 
Milk production. It has registered, both in the 
analysed period, and in general, a relatively 
constant growth (Figure 4). Thus, the produc-
tion obtained in 2014 was 673,477 tons, 110% 
higher than in 2000. 
 

 
Figure 4. Milk production evolution in Romania 

(FAOSTAT, 2016) 
 
It is noteworthy that both the maximum and 
minimum historically levels of production have 
been recorded in the period under review as 
follows: historical low was 320,800 tonnes in 
2000, and the historical maximum was 673.477 
tonnes and it was registered in 2014. Given 
how the evolution of production correlates with 
the sheep population dynamics, it can be said 
that the increase in milk production, with 
approximately 110.0%, recorded in the period 
2000 to 2014, is the effect of genetic improving 
of the population, which increased during the 
same period with only 12.50%. Basically, the 
numerical growth of the population is 8.80 
times slower than that of production. 
Meat production. In terms of meat production, 
the Romanian sheep livestock could occupy an 
important place alongside swine, broiler and 
beef because, although it capitalize less 
efficient the feeds, this species can consume 
some forages, which can't be used by other 
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species, that are very inexpensive and may 
graze in inaccessible areas for cattle. At the 
same time, meat occupies the largest share 
(approximately 50.00% of the total) in the 
economy of sheep husbandry (Saghin, 1955, 
quoted by Drăgănescu, 2006).  
Given all this, the national strategy for boosting 
this sector has the following objectives: the 
organization of lamb fattening units, increasing 
sheep meat consumption per capita, which 
currently stands at approximately 3.30 kg, 
facilitation of the commercialization of 
productions and the orientation of the genetic 
improuvement programs to meat – milk 
morpho-productiv type sheep (MARD, 2016). 
Sheep meat is an important source of protein 
(18.32 to 20.37%, depending on theage at 
slaughter) which contains all of the essential 
amino acids (Taftă, 2008). 
Quantitative evolution of the meat production 
has upward trend (Figure 5) but, for the 
analysed period, it is not so spectacular, 
compared to the situation of milk production. 
 

 
Figure 5. Meat production in Romania 

(FAOSTAT, 2016) 
 

Compared to the beginning of the period, in 
2014, sheep meat production was 37.76% 
higher, and the average production was 
57,183.13 tons (FAOSTAT 2016), which 
represents only 53.34% of the maximum 
production, registered in 1990. 
The historical minimum was recorded in 2006 
and was around the value of 41,993 tonnes 
(FAOSTAT 2016). The average weight at 
slaughter was 20.70 kg for the analysed period. 
Wool production. Wool is the raw material that 
stays at the basis of some materials with high 
economic value but, because of artificial textile 
industry development and the lack of effective 

national policies for the efficient capitalisation 
of this production, the market value was 
significantly diminished lately. 
For the analysed period, this production 
recorded a slightly upward trend (Figure 6), the 
amount in 2014 reaching the value of 18,600 
tons, with 3.35% more than in 2000. Average 
production in the period was 19,087 tons. 
 

 
Figure 6. Wool production evolution in Romania 

(FAOSTAT, 2016) 
 

The import and export. From the sheep 
productions, Romania has imported and 
exported live animals, meat and wool. 
For the 2013 year, the value of imports was at 
value of $ 4,024,000 and that of exports at $ 
28,094,000 (Table 1). 
 

Table 1. Sheep production import and export 
(FAOSTAT, 2016) 

SPECIFICA-
TION 

IMPORT EXPORT 

QUANTITY  VALUE 
(1000 $) 

QUANTI
TY  

VALUE 
(1000 $) 

MEAT 
(tonnes) 765 3,191 2,106 12,635 

WOOL 
(tonnes) 183 833 16,221 15,459 

Total - 4,024 - 28,094 

 
In the structure of imports, the value of meat 
occupies the main share (79.30%), followed by 
the value of wool (20.70%).  
Romania exported mainly wool, the value 
accounting for 55.03% of total exports, while 
meat occupied a share of 44.97%. The value of 
exports was about 7 times higher than that of 
imports. 
Perspectives. Given the trends registered for 
sheep sector in Romania, it can be expected the 
following: 

� Romania will occupy a more important place 
among big sheep breeder countries such as the 
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texture, and also, through a higher digestibility 
than beef meat (Manole, 2008). 
From the point of view of economic efficiency, 
the sheep have satisfactory levels of production 
without having special needs regarding the 
housing or nutrition technologies. 
 
MATERIALS AND METHODS 
 
To characterize the evolution of sheep 
husbandry sector in Romania during 2000 - 
2014 were collected and processed official data 
provided by various official sources such as 
FAOSTAT, Ministry of Agriculture and Rural 
Development, Statistic National Institute, and 
publications in the field. The raw data were 
processed statistic and graphic using Excel, in 
order to interpret and issue assumptions about 
the prospects of this sector in Romania to 
facilitate the elaboration of development 
strategies. 
 
RESULTS AND DISCUSSIONS 
 
Population number evolution.For the analysed 
period, the sheep livestock from Romania had 
registered an upward trend, being in 2014 by 
approximately 12.50% higher than in 2000 
(Figure 3). 
 

 
Figure 3. Sheep population evolution in Romania (blue) 

and in E.U. (red) in 2000 – 2014 period 
(FAOSTAT, 2016) 

 

The annual growth rate ranged around 1.00%. 
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the maximum livestock registered in Romania, 
the average livestock of analysed period is only 
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heads in 1985).  
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population was recorded in 2002, when the 
livestock was only 7.2 million heads. 
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for the same period had a downward trend, 
decreasing by approximately 26.11% from 
123.2 million to 97.6 million heads. 
Milk production. It has registered, both in the 
analysed period, and in general, a relatively 
constant growth (Figure 4). Thus, the produc-
tion obtained in 2014 was 673,477 tons, 110% 
higher than in 2000. 
 

 
Figure 4. Milk production evolution in Romania 

(FAOSTAT, 2016) 
 
It is noteworthy that both the maximum and 
minimum historically levels of production have 
been recorded in the period under review as 
follows: historical low was 320,800 tonnes in 
2000, and the historical maximum was 673.477 
tonnes and it was registered in 2014. Given 
how the evolution of production correlates with 
the sheep population dynamics, it can be said 
that the increase in milk production, with 
approximately 110.0%, recorded in the period 
2000 to 2014, is the effect of genetic improving 
of the population, which increased during the 
same period with only 12.50%. Basically, the 
numerical growth of the population is 8.80 
times slower than that of production. 
Meat production. In terms of meat production, 
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beef because, although it capitalize less 
efficient the feeds, this species can consume 
some forages, which can't be used by other 
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species, that are very inexpensive and may 
graze in inaccessible areas for cattle. At the 
same time, meat occupies the largest share 
(approximately 50.00% of the total) in the 
economy of sheep husbandry (Saghin, 1955, 
quoted by Drăgănescu, 2006).  
Given all this, the national strategy for boosting 
this sector has the following objectives: the 
organization of lamb fattening units, increasing 
sheep meat consumption per capita, which 
currently stands at approximately 3.30 kg, 
facilitation of the commercialization of 
productions and the orientation of the genetic 
improuvement programs to meat – milk 
morpho-productiv type sheep (MARD, 2016). 
Sheep meat is an important source of protein 
(18.32 to 20.37%, depending on theage at 
slaughter) which contains all of the essential 
amino acids (Taftă, 2008). 
Quantitative evolution of the meat production 
has upward trend (Figure 5) but, for the 
analysed period, it is not so spectacular, 
compared to the situation of milk production. 
 

 
Figure 5. Meat production in Romania 

(FAOSTAT, 2016) 
 

Compared to the beginning of the period, in 
2014, sheep meat production was 37.76% 
higher, and the average production was 
57,183.13 tons (FAOSTAT 2016), which 
represents only 53.34% of the maximum 
production, registered in 1990. 
The historical minimum was recorded in 2006 
and was around the value of 41,993 tonnes 
(FAOSTAT 2016). The average weight at 
slaughter was 20.70 kg for the analysed period. 
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stays at the basis of some materials with high 
economic value but, because of artificial textile 
industry development and the lack of effective 

national policies for the efficient capitalisation 
of this production, the market value was 
significantly diminished lately. 
For the analysed period, this production 
recorded a slightly upward trend (Figure 6), the 
amount in 2014 reaching the value of 18,600 
tons, with 3.35% more than in 2000. Average 
production in the period was 19,087 tons. 
 

 
Figure 6. Wool production evolution in Romania 

(FAOSTAT, 2016) 
 

The import and export. From the sheep 
productions, Romania has imported and 
exported live animals, meat and wool. 
For the 2013 year, the value of imports was at 
value of $ 4,024,000 and that of exports at $ 
28,094,000 (Table 1). 
 

Table 1. Sheep production import and export 
(FAOSTAT, 2016) 
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(1000 $) 
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VALUE 
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MEAT 
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(tonnes) 183 833 16,221 15,459 
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In the structure of imports, the value of meat 
occupies the main share (79.30%), followed by 
the value of wool (20.70%).  
Romania exported mainly wool, the value 
accounting for 55.03% of total exports, while 
meat occupied a share of 44.97%. The value of 
exports was about 7 times higher than that of 
imports. 
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UK, France and Spain. This statement is 
sustained by the way the sheep populations 
have evolved in Romania and the European 
Union in recent years (Figure 3); 

� The sheep breeders will specialisation in two 
main directions: production of meat for the 
internally and externally consumption, and 
milk - meat production obtained in traditional 
systems; 

� Increasing  the efficiency of meat export by 
replacing live animals exports with carcasses 
obtained from genetic improved animals; 

� Realization of traditional products, such as 
cheese specific to some geographical areas, that 
can be sold at very convenient prices for the 
sheep breeders; 

� The reorientation of farmers to this species. 
 
CONCLUSIONS 
 
Sheep are one of the most important species 
that produce milk and meat from Romania. 
In the recent years, the evolution of sheep 
population in Romania registered a significant 
increase, while in the European Union, herds 
are declining. 
Both, milk and meat production have increased 
in the analysed period. 

Wool production lost in economic importance 
in recent years. 
The value of exports is about 7 times higher 
than that of imports. 
In the future, there are some positive aspects 
about the sheep sector in Romania by having an 
appropriate context for the development of 
sheep farms. 
 
REFERENCES 
 
Ashworth S., 2000. An evaluation of the common 

organisation of the markets in the sheep and goat 
meat sector, Industry Strategy Consulting, 79-89. 

Drăgănescu C., 2006. Sheep production in Romania at 
the crossroads of transition - dilemmas and strategies, 
Analele IBNA, Vol. 22. 

European Commission, EUROSTAT, 2016 
(http://ec.europa.eu). 

Food and Agriculture Organization of the United Nation, 
FAOSTAT, 2016 (http://www.fao.org). 

Manole V., 2008. Production chains for sheep products 
in Romania.Agronomic Economy Publishing House, 
3-10. 

Ministry of Agriculture and Rural Development 
(MARD), 2016 (http://www.madr.ro). 

Saghin I., Popovici D., Timaru S., Harșianu A., Petcu V., 
Popa V., 1955. Research on theprofitability of Tsigaiand 
Merinobreeds, An. ICZ, Vol. XIII: 459-500. 

Taftă V., 2008. Sheep andg oats husbandry, Ceres 
Publishing House, Bucharest. 

 
 

  
  

 
THE EEFECT OF COMBINATION OF CRUDE SALIVE GLAND 

EXTRACTE OF STOMOXYS CALCITRANS (DIPTERA: MUSCIDAE) 
WITH COLOSTRUM IMMUNOGLOBULIN-G ON IGG SERUM LEVEL OF 

YOUNG HORSES 
 

Laurentius RUMOKOY1, 2, Sri ADIANI2, Charles KAUNANG2, 
Wisje Lusia TOAR2, Hengky KIROH1 

 
1Entomology Study Program, Postgraduate Programs, Sam Ratulangi University, Jalan Kampus Unsrat, 

Manado 95115, Indonesia 
2Faculty of Animal Husbandry, Sam Ratulangi University. Jalan Kampus Unsrat, Manado 95115, Indonesia 

 
Corresponding author email: rumokoy@msn.com 

 
Abstract 
 
This experiment was conducted to evaluate the influence of crude salive gland extracted from Stomoxys calcitrans 
applied to twelve young horses traditionally maintained. The treatment in study realized by injecting 0.5 ml of SGE to 
the foals compared to the control group of animals without SGE treatment. Each group was divided into two sub 
groups received colostrum and the other did notreceived any IgG colostrum. The IgG level was 60 gr/L colostrum and 
distributed to the foals with 9.6 gr IgG– 1J. The injection of SGE realized at the first day of experiment. The volume of 
blood collection was 3 ml through vena jugulaire at the 14th days after SGE injection. As soon as possible after 
collection, the blood was centrifuged and then its serum was placed in micro-tube to be observed. We did not found 
interaction of SGE and IgG on imunoglobuline-G serum (P>0.05) while the IgG serum level increased very 
significantly (P<0.001) as the influence of single treatment of SGE as described in data of A2B1 and A2B2, compared 
to the control without SGE.In other side this study showed an important relation between entomology and animal 
husbandry especially to the health care improvement for the young animals by using the antigen substance of the insect 
(Stomoxys calcitrans). 
 
Key words: Entomology, Immunoglobuline,Stomoxys calcitrans. 
 
INTRODUCTION 
 
In entomology Stomoxys calcitrans (Diptera: 
Muscidae) flies are well known as stable flies, 
cosmopolite, economically are pests and able to 
affect the health of livestock. This insect can 
transmit infectious diseases in livestock and 
humans (Graczyk et al., 2001). Such insect can 
be a serious pest to livestock production, but in 
other side, this insect has antigen-5 accu-
mulated in salivary gland that able to stimulate 
the synthesis of IgG antibodies of mammals 
(Ameri et al., 2008; Campbell et al., 2001). 
Today, immunization studies using salivary 
protein from horn fly (Haematobia irritans) 
demonstrated the ability to reduce the size and 
to slow the progression of the eggs if this flies 
itself in immunized animal (Cuop et al., 2004). 
Ameri et al. (2008) showed that the content of 
the crude extract of salivary glands (SGE), 
Stomoxys calcitrans dominated by 
immunoglobulin binding protein or proteins 

called antigen 5 (AG5) with BM 27 kDa that 
give immuno-reactive response in cattle. 
The problem underlying in this study was, 
whether SGE Stomoxys calcitrans provided 
immuno-reactive response or not in young 
horses having placenta of epitheliochorial.  
In fact, horses which categorized as animal 
with epitheliochorial placenta, caused a high 
risk of failure of passive transfer of 
immunoglobulins. Therefore the use of crude of 
SGE could be an alternative solution for 
immunity enhancement of horses. 
 
MATERIALS AND METHODS 
 
The collection of Stomoxys calcitrans were 
carried out at the farm of ‘Sentrum Agraris 
Lotta’ (SAL). Twelve foals were used which 
were maintained in traditional farms in 
Minahasa region in North Sulawesi Indonesia. 
Identification of antigen proteins realized in 
Laboratoryof Immunology and Parasitology at 
the University of Salamanca, Spain. 


