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Abstract

Transhumance is a traditional farming system present in Greece for many centuries including the seasonal migration of people and their livestock that follows predetermined area-specific practices. Purpose of this paper was to record the practices performed during movement to uplands and of the strategies applied during reproduction in order to reveal differences among the studied areas as well as to record the degree the system has evolved. Non-parametric statistical methods in a sample of 551 herders were applied to depict management practices while the regions were separated into four groups according to climate and geographical features. The results revealed differences among the studied areas revealing separation of males and females, uncontrolled mating for the majority of the herds, early weaning and adoption of strategies such as oestrus synchronization, reflecting the effort of the producers to correspond to the seasonal needs of the market for lambs/kids as well as to improve the performance of their animals.
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1. Introduction(
Transhumance is a traditional pastoral activity that involves the seasonal movement of the herds grazing in high attitudes pastures during summer and early autumn where remain for 4 to 6 months according to climate conditions and plants productivity [1,2].
Although transhumance of small ruminant is being present in several European counties, nowadays the system is in decline. More specifically in Greece a noticeable decline of the total number of transhumant herds has been recorded during the second half of the 20th century (approximately 30%) [2]. 

According to several authors [3-5] during the later decades pastoral activity has been reconfigured ought to the adaption of management practices (such as grain stores, milking machines, crossbreeding) in order modernize their farms and therefore their economic performance. 

Purpose of this paper was to study the current status of reproductive management of transhumant sheep and goat and highlight variations in practices adopted among different regions of Greece.
2. Materials and methods

A baseline survey using a semi-structured questionnaire was conducted during 2014 through individual interviews. Because of the complexity of the questionnaire each interview lasted for 60 minutes on average and data affording the managerial practices of the herders during the productive annual cycle of the reared animals were collected. The data were collected with the assistance of an expert from n=551 transhumant herders interested in collaborating. The samples originate from seven regions of Greece (six inland and Crete). The studied area was separated into four Groups based on geographical and climate characteristics. Group A was comprised of the Macedonia and Thrace regions, i.e. the northern part of the country, characterized by a mountainous climate with cold winters, cool summers, and rainfalls throughout the year. Group B was the region of Thessaly that is more traditional and linked with transhumance in Greece and a climate typical characterized by milder winter and warm and dry summers. Group C consisted of the regions of Epirus and Central Greece, the Central-West area of the country, characterized by wet winters and summers that vary from cool to dry and finally Group D included the regions of Peloponnese and Crete, i.e. the south areas of Greece, typical characterized by with higher temperatures throughout the year. 

Data analysis

Descriptive data were summarized using frequency classes, means and cross-tabulations while non-parametric tests were used to perform further analysis as the data violated the normality assumption. More specifically differences between mean values of the studied parameters were estimated using the Mann-Whitney U test. 


Figure 1. Presentation of the studied groups
3. Results and discussion
3.1 Reproduction
Generally, reproduction of transhumant sheep and goat was uncontrolled for the whole of the sample (meaning no grouping of the females according to the productive stage or age and induction of certain-breed of males). Practices such as estrus synchronization have been adopted only by a small proportion (12%) of the sampled producers while the attitude of the producers towards the implementation of artificial insemination was negative.  

Producers utilize the “ram-effect” to promote ewes’/does’ fertility, by separating males and females during the non-reproductive season and subsequently inducing males in the group of females, practice that contributes to the increase of the ovulation rate of reproductive quiescent females – for instance out of season or lactating. The majority of farmers (62% of heep and 54% of goats) merged the groups of males and females on May right after the arrival of flocks to summer rangelands.

Comparing the groups has been noticed that in Group B, C and D the introduction of males took place mainly during May for both sheep and goats. In Group A, reproduction period starts during June or July for almost 27% of the farms while an important number of producers (26%) did not separate males from the females, conserving a more traditional reproduction practice. Group B is the one with the smallest dispersion of the reproduction period, programming the majority of the births during autumn (Table 1). 

On the other hand, comparing the reproduction management practices between sheep and goats, as the start of the mating period is concerned; for the majority of the transhumant sheep population tend to be earlier than of goats. 

3.2 Lambing/ Kidding period

Lambing/kidding period was completed in two phases. The first phase begun on early October and completed on December where the majority of lambing/kidding (64% of transhumant sheep and 63% of goats) took place. The second phase began on January and could excide until June, however the majority of lambing/kidding completed during February and March.

In table 2 the lambing/kidding period of the females is cited. Interesting is that in Thessaly (Group B) the majority of the females (>50%) for the 43% of sheep and 46% of goats gave birth after the 1st of January a proportion that is the highest compared to rest groups. Taking into consideration the “early” introduction of the males and the subsequent programming of lambing during autumn that is not fulfilled by the results cited, as an important proportion of the lambing/kidding occurs during second phase, it could be attributed to the failure of mating or of the genetic improvement of the animals that cannot correspond to grazing. 

Table 1. Time of introduction of the males in the herds for the four groups (%)
	Month of introduction 

 of males
	4th
	5th
	6th
	7th
	All year long
	Another time of the year

	Group A
	Sheep
	 
	10
	4
	9
	6
	8

	
	
	
	27.02%
	10.81%
	24.32%
	16.21%
	21.64%

	
	Goat
	2
	8
	7
	3
	4
	13

	
	
	5.40%
	21.62%
	18.92%
	8.11%
	10.81
	35.14%

	Group B
	Sheep
	4
	90
	14
	3
	-
	-

	
	
	3.60%
	81.08%
	12.62%
	2.70%
	
	

	
	Goat
	2
	68
	14
	5
	-
	-

	
	
	2.25%
	76.40%
	15.73%
	5.62%
	
	

	Group C
	Sheep
	41
	122
	7
	5
	-
	11

	
	
	22.04%
	65.59%
	3.76%
	2.71%
	
	5.90%

	
	Goat
	17
	42
	6
	10
	-
	6

	
	
	20.98%
	51.85%
	7.41%
	12.35%
	
	7,41%

	Group D
	Sheep
	27
	62
	20
	6
	-
	21

	
	
	19.71%
	45.75%
	14.37%
	4.57%
	
	15.60%

	
	Goat
	15
	46
	14
	7
	-
	10

	
	
	16.30%
	50.00%
	15.21%
	7.60%
	
	10.89%


3.3 Weaning
The weaning of the offspring for both lambs and kids took place at the age of two months (or less) for the 65% of sheep and 62% of goats (table 3). Differences between regions were not met with the exception of Group A where the weaning of the offspring for the majority of kids was more mature (in the age of three months or more). However no statistically important differences among groups have been emerged. Generally, the reproduction schedule of transhumant sheep and goat farms was designed, as can be noted, so that the offspring were born and weaned in time to meet the increased market demand during Christmas and Easter holidays, when Greek consumers demand whole lamb and kid carcasses.
Table 2. The percentage of herds that the majority of lambing/kidding was completed during the first phase
	 
	Sheep
	Goat

	Group A b,c,d
	26
	22

	
	70.27%
	59.45%

	Group B c
	63
	48

	
	56.75%
	53.93%

	Group C d
	113
	59

	
	60.75%
	72.83%

	Group D a,c
	101
	60

	
	74.26%
	65.22%

	Total
	303
	189

	
	64.47%
	63.21%


* Differ significantly p<0.05. Group A: a, Group B: b, Group C:c, Group D:d

Table 3. Weaning age of lambs and kids (months)

	
	Sheep
	Goat

	Group A b,c,d
	26
	22

	
	70.27%
	59.45%

	Group B c
	63
	48

	
	56.75%
	53.93%

	Group C d
	113
	59

	
	60.75%
	72.83%

	Group D a,c
	101
	60

	
	74.26%
	65.22%

	Total
	303
	189

	
	64.47%
	63.21%


3.4 Milk production

The average annual milk yields per female (ewe or doe) was calculated based on the traded amount of milk, taking into consideration the produced amount of milk and the number of dairy females. The highest average milk production was noticed in group D and the smallest in group C (table 4). No statistical important differences among groups have been recorded. 

Other authors also studied the milk production of extensive system in Greece as Hatzigeorgiou et al., 2012 [6] that reported 89.40 kg milk production of extensive breeding animals. Alike Hatzigeorgiou et al., 2011 [6] reported near 100 and 120 kg for sheep and goats bred in mountainous areas in Greece. Rancourt et al., 2006 [7] also reported milk production of 98 kg and 117 kg for sheep and goats that were raised with extensive type of system. Similarly, Simos et al., 1991 [8] mentioned 100 kg of milk production for extensive breed goat in Metsovo Greece.

Table 4. Average annual milk production (kg) of the sampled farms

	
	Mean ±SD (Max-Min)
	Sheep
	Goat

	Group A
	94.42±64.65 (185.86-70.61)
	117.9±68.2
	85.3±61.7

	Group B
	98.85±57.41 (214.44-29.44)
	113.2±76.7
	91.3±42.7

	Group C
	88.62±47.58 (185.68-57.59)
	98.1±48.4
	96.1±44.9

	Group D
	110.31±77.56 (194.99-41.65)
	95.6±44.7
	72.4±54.3


It also should be noted that the majority of the producers perform milking by hand (table 5) 12.60% of the producers possesses milking machines 10%, the majority of whom come from group C (p>0.05) while producers of group A adapted to a lesser degree this kind of innovations (p>0.05)

The productivity rates indicate in a way the genetic improvement of the transhumant sheep and goat. The reported average performances are in similar levels and in some cases superior of those of the indigenous sheep and goat breeds. According to Rogdakis 2002 [9], and to Georgoudis et al.,2010 [10], the yields of indigenous mountainous sheep (as Vlachiki. Sarakatsaniko, Kataphigiou, Thraces etc) range from 50 kg to 90 kg and sometimes to 130 kg (Serron or Kimis) while for indigenous goats were recorded performances more than 200 kg depending on the management practices. 

Table 5. Use of milking machine and performance of estrus synchronization (N of farms)

	Use of milking machine
	Performance of estrus synchonization

	
	No
	Yes
	
	No
	Yes

	Group A b,c,d
	48
	5
	Group A b,d
	51
	           2

	Group B c
	123
	14
	Group B c
	132
	5

	Group C a,b,c
	113
	95
	Group C b, d
	198
	10

	Group D c 
	128
	25
	Group D a
	102
	51

	Total
	412
	139
	Total
	483
	68  


3.5 Prolificacy

Prolificacy came up to 1.33 with standard deviation of 0.26. Similarly, between different regions and herds were ascertain differences with recording of 2.50 for transhumant sheep herds or 2.10 for transhumant goat herds (table 6). Between groups as can be noted in table 5 the highest prolificacy score was recorded in Group B while the lowest score and for both species were met in Group A and C. Hatzigeorgiou et al., 2012 [6] and Ripoll-Bosch et al., 2013 [11], reported prolificacy indexes of 1.26 and 1.1 respectively for extensive farming herds.
Table 6. Average prolificacy of transhumant herds

	 
	Mean ±St.d
	Sheep
	Goat

	Group A b,c,d
	1.26±0.3
	1.22±0.31
	1.27±0.31

	Group B a,c
	1.38±0.26
	1.39±0.23
	1.36±0.28

	Group C b,d
	1.28±0.28
	1.36±0.28
	1.35±0.18

	Group D a,c
	1.36±0.2
	1.32±0.32
	1.22±0.19

	Total
	1.33±0.2
	1.34±0.28
	1.31±0.22


* Differ significantly p<0.05. Group A: a, Group B: b, Group C:c, Group  D: d

4. Conclusions

The results highlight the evolution of the transhumant system in Greece highlighted through the adaption of practices such as the grouping of the males and females and the control of mating, the early weaning of the offspring or the adaption of innovations such as the use of milking machines or estrus synchronization of the animals, emerged by the need of the producers to be competitive and correspond to the needs of the market.   
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