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The research was conducted to find out the feeding potential of Sarcopoterium spinosum (L.) Spach, commonly found 
in Mediterranean climate dominated areas and also have an important place in rangeland livestock farming as well 
as in erosion of these areas. The study was carried out in Yıldız Koyu of Gökçeada Island in 2013. The nutrient contents 
of plant were determined seasonally (winter, summer, spring and fall) as well as in different organs (stalk and leaf) of 
the plant. Total of 10 plants were taken during each sampling period. Only the crude protein and ADF contents of 
plant leaf had found statistically important in terms of season, but there were not any significant importance in 
respect to other characteristics of the plant. The leaf and stalk ratios were changed between 37.57% (fall)–42.38% 
(winter) and 57.62% (winter)–62.49% (fall), respectively. Highest leaf/stalk ratio (0.74) has been observed in winter 
while the least (0.60) in fall. Average crude protein (6.39%), ash (9.66%) and fat (6.33–7.60%) of leaves were found 
more as compared to the crude protein (3.81%), ash (4.95%) and fat (4.37–5.80%) of stalk. On the other hand, NDF 
(36.19–43.41%), ADF (22.31–27.54%) and ADL (9.50–13.35%) of leaves were found less as compared to stalks. 
Consequently, Sarcopoterium spinosum has an importance in terms of soil protection and shrub formation into the 
degraded parts of Mediterranean flora, also found as a feed source for animals. However, supplementary feed should 
be given to the animals grazing in these areas for overcoming their poor performances. 

Keywords: Sarcopoterium spinosum L., crude protein, crude ash, crude lipid, NDF, ADF, ADL 

 
Introduction 

Broad areas of maquis scrubland are found in 
Marmara, Aegean and Mediterranean regions of 
Turkey where the Mediterranean climatic 
conditions are dominant. This situation is due to 
the long hot and dry summer season of the 
Mediterranean climatic zone. A portion of 
Mediterranean shrubby (especially in disrupted 
areas) is composed of dwarf shrubs called as 
garrigue. In addition to climatic factors, soil 
conditions were also found very important for 
dwarf shrubs (Diamantopoulos et al., 1994). Thus 
in areas with drought season and particularly 
shallow soils, woody plants with roots close to the 
surface become dry quickly. In this situation shrubs 
with deeper roots become emplaced and preserve 
their greenery during the drought season. Because 
of this, the dominant plant vegetation cover in the 
Mediterranean climatic zone are the shrubby lands 
(maquis and garrigue). Maquis describes shrubs 
growing up to 5 meters, while the plant vegetation 
cover of garrigue describes the plants growing to a 
height of 1 meter. Maquis and garrigue plant 
vegetation cover encompasses 100 million 
hectares of the earth’s surface in the world, while 
around 7 million hectares in Turkey (Baytekin et al., 
2005). 

Maquis plant cover is distributed in karstic areas, 
while garrigue plant vegetation cover grows in 
poor, arid and shallow soils. According to Yılmaz 
(1993), the most significant species found in 
maquis plant vegetation cover are: strawberry tree 
(Arbutus unedo), Greek strawberry tree (Arbutus 
andrachne), tree heath (Erica arborea), common 
myrtle (Myrtus communis), turpentine tree 
(Pistacia terebinthus), carob tree (Ceretonia 
siliqua), bay laurel (Laurus nobilis), evergreen oak 
(Quercus ilex), mock privet (Phillyrea latifolia), 
Judas tree (Cercis siliquastrum), juniper (Juniperus 
sp.), Spanish broom (Spartium junceum, Genista 
spp.), oleander (Nerium oleander), spiny broom 
(Calicotome villosa) and rockrose (pink rockrose) 
(Cistus spp.). In case of garrigue plant cover, 
kermes oak (Quercus coccifera), mock privet 
(Phillyrea latifolia), thyme (Thymus spp.), sage 
(Salvia spp.), rockrose (Cistus spp.), thorny burnet 
(Sarcopoterium spinosum), lavender (Lavandula 
spp.), rosemary (Rosmarinum spp.) and milkvetch 
(Astragalus spp.) are common (Yilmaz, 1996). 
Garrigue plant cover is commonly found in 
disrupted maquis areas. Many researchers 
mentioned that these are the peak plant cover in 
the Mediterranean climatic zone and they 
minimize the erosion risk than may occur in these 
areas (Bakir, 1987; Atalay et al., 2003). The 
westernmost point of Turkey in Gökçeada (Imbros) 

Geliş Tarihi (Received): 01.03.2017                      Kabul Tarihi (Accepted): 15.04.2017 



Tekirdağ Ziraat Fakültesi Dergisi 
Journal of Tekirdag Agricultural Faculty 

The Special Issue of 2nd International Balkan Agriculture Congress 
May 16-18, 2017 

 

92 

 

is covered by 27% maquis and 33% thorny burnet 
(garrigue) stated by Cengiz et al., 2009. Within the 
garrigue pant cover, the amount of thorny burnet 
is very high. These areas on Gökçeada represent an 
important place in terms of pasture animal 
husbandry. As the characteristic trait of the 
Mediterranean belt is the short and dry green 
forage period, in these areas sheep and goat 
farming has increased. In general, cattle farming 
increases in areas with a long humid and green 
forage period (Seligman, 1996). By hiding the 
grazed portion of the leaves under the thorny 
portions, in semi-arid Mediterranean shrub 
pastures plants have become resistant to grazing 
(Osem et al., 2007). Due to these characteristics of 
plants, grazing is at very limited levels. That is why, 
the most favourable grazing periods were the 
winter and autumn months when the plants 
become soften (Gökkuş et al., 2009). Some studies 
showed that in periods when tasty species are not 
found into the vegetation cover then the animals 
are compelled to graze on Sarcopoterium 
spinosum with low flavor (Kababya et al., 1998; 
Aharon et al., 2007). S. spinosum is best consumed 
by sheep and especially goats. However, there is a 
reduction observed in goat population in island 
since 1980. On the other hand, the Gökçeada 
(Imbros) sheep has adapted well to this plant. The 
thorny burnet (Sarcopoterium spinosum (L.) Spach. 
syn: Poterium spinosum L.) belongs to the 
Rosaceae family and is within the scrub bush 
(nanophanerophyte) group (Smirin et al., 2010). 
Globally, it is spreading between the 
Mediterranean and Iran-Turanian regions (Lanteri 
et al., 2012).  

In Turkey, it is generally observed in the Aegean, 
Mediterranean and Marmara regions (Adana, 
İstanbul, Antalya, Aydın, Çanakkale, İzmir and 
Sinop) (Davis, 1972; Anonymous, 2014). Its habitat 
is between 0-1000 meters (Kaya and Aladağ, 2009). 
S. spinosum requires shallow soil that is poor in 
phosphorus, and develops in practiced but 
abandoned areas and on limestone bedrock 
(Alphan, 2006; Reisman-Berman et al., 2006; 
Cengiz et al., 2009; Kaya and Aladağ, 2009; Henkin 
and Seligman, 2011). Garrigue plant cover 
develops after the disruption of maquis areas and 
is generally observed in areas with semi-arid 
climatic conditions (Atalay, 1994; Sternberg and 
Shoshany, 2001). The reason for its development 
and widespread cover in these areas are proposed 
as its adaptation ability, and high ability for sexual 
and asexual proliferation (Seligman and Henkin, 

2009). It is a perennial plant, and may reach a 
height of 100-150 cm. Leaves are oppositely set 
and there are 9-15 leaves. Seeds do not have 
distribution characteristics that is why it forms an 
excess amount of seeds. Seeds may only spread up 
to 50 cm from the main plant. The amount of seeds 
left under the main plant is about 2000-3000 
seeds/m2. Thus it proliferates in a very rapid 
fashion. Fruits have 2 carpels and each carpel 
contains one seed (Mishkinsky, 1965; Osem et al., 
2007; Seligman and Henkin, 2007; Metz et al., 
2010). Flowers are bisexual, with a flowering 
duration of 3 months generally (February-March-
April). Roots may reach a depth of 40 cm. The 
competitive power of the plant against other 
plants in terms of competition and aridity is very 
weak, especially in their seedling period (Litav et 
al., 1963; Reisman-Berman, 2007; Seifan et al., 
2010). The thorny burnet is used in Middle Eastern 
countries for diabetes, to solve digestive problems, 
in cancer treatment and in religious services (Tovit 
et al., 2010). In Greece, it is used for bio-fuel 
technology (Margaris and Vokou, 1985). This plant 
is used in some Middle Eastern countries like 
Palestine as fencing material (Figure 9). A large 
proportion of the essential oil acids in the roots is 
elemol (66.65%) with the remainder α-eudesmol 
(33.26%) (Hudifa et al., 2013). 

The pasture quality is an important factor in 
estimation of the productivity power of animals 
(Tatlı Seven and Çerçi, 2006). For this reason, the 
main aim of this study was to determine nutritional 
content of the grazable portions of thorny burnet 
(investigation of seasonal variations) and provide a 
good description of 33% vegetation covering of the 
grazing area. 

Materials and Methods 

The research was conducted in 2013 in the Yıldız 
Village of Gökçeada in Çanakkale Province. The 
soils used in the experiments were slightly alkaline 
(pH: 7.92), with low soluble salt (94.46 ppm) and 
carbonate (2.32%), moderate organic matter 
(2.68%), low phosphorus (2.42 ppm), high calcium 
(42.015 ppm), magnesium (4275 ppm) and 
potassium (2823 ppm) and low sodium (675 ppm) 
have been identified. According to the data records 
obtained from Çanakkale Provincial Directorate of 
Meteorology, in last 20 years (1982-2012) showed 
that the average monthly temperature in 
Gökçeada was 15.3 °C. Whether in the long term or 
in the experimental year, the highest monthly 
mean temperatures were in July and August while 



Tekirdağ Ziraat Fakültesi Dergisi 
Journal of Tekirdag Agricultural Faculty 

The Special Issue of 2nd International Balkan Agriculture Congress 
May 16-18, 2017 

 

93 

 

the lowest temperatures have been measured in 
January and February. The 20 year mean annual 
total precipitation in Gökçeada was recorded as 
722.1 mm, with mean total precipitation in 2010, 
2012 and 2013 (except December) of 791.8, 792.7 
and 869.1 mm with higher precipitation as 
compared to the long-term records. The year of 
2011 was found more arid as compared to previous 
years (640.8 mm). During the experimental period, 
drought was generally effective in June-
September. The plant materials used in this 
research work have been collected from a total of 
10 plants selected randomly in each time. Plant 
samples were collected in the months of May, 
August, November and February to represent the 
spring, summer, autumn and winter seasons. Plant 
samples were taken to the laboratory and 
separated into leaf and stalk, and then necessary 
analyses have been done. The research 
determined leaf/stalk ratio, crude oil and ash 
analyses (AOAC, 2000), crude protein (Bremner, 
1960) and NDF-ADF and ADL analyses (Van Soest et 
al., 1991). Statistical analysis in the research used 
the mean multiple comparison test with the SAS 
9.0 statistical program. 

Findings and Discussion 

Leaf, stalk (%) and leaf/stalk ratio 

There was no statistically significant variation in 
leaf, stalk and leaf/stalk ratios of thorny burnet 
according to season (Table 1). The highest leaf 
percentage was 42.38% in winter with lowest leaf 
percentage of 37.57% recorded in autumn for 
thorny burnet. The mean leaf percentages in the 
spring and summer months were very close to each 
other i.e., 41.28 and 41.72%, respectively. The 
mean leaf percentage produced during the year 
was noted as 40.88%. The stalk percentage within 
the seasonal mean grazable plant component 
produced was as 59.12%. The highest stalk 
percentage (62.43%) was measured in autumn 
while stalk percentages quite similar in the other 
months (between 57.62-58.28%). The year-long 
mean leaf/stalk ratio was identified as 0.69%. 
Within the year, the highest leaf/stalk ratio was 
0.74% in winter, but the lowest has been identified 
in autumn (0.60). The ratio of leaf was found 
correlated to the life cycle of plant. As the plant 
leaves became dry in summer period it enters the 
autumn with the lowest leaf percentage and begins 
green again with autumn rains, increasing toward 
the winter period and reaching its highest point. 
After winter, the leaf percentages continuously 
reduced. Thus, the stalk percentage exhibits an 
inverse conditio

 

Table 1. Leaf, stalk and leaf/stalk ratio according to seasons  

 

Ratio of crude protein (%) 

In terms of crude protein content of different parts 
of the plant, the stalk had little difference in the 
periods (Pstalk=0.6773), while the leaf portion 
produced completely adverse results 
((Pleaf=0.0017). The crude protein percentage in 
stalk part of the plant was recorded as 3.81%, 
having highest in spring (4.13%) and lowest (3.71%) 
in autumn. The mean protein percentage in the 
leaves was noted as 6.39%. The crude protein 
content in leaves were observed as 7.46% and 
7.10% in winter and spring, respectively; while in 
autumn (6.38%) and summer (4.63%). The mean 

crude protein content in case of the whole plant 
was found highest in spring (5.37%) and lowest in 
summer (4.10%). As all portions of the plant dry out 
in the summer season, the crude protein 
percentage reaches at lowest levels. The mean 
crude protein content per season and plant part 
was identified as 4.87% shown in Table 2. For 
sheep and goat breeders, the protein content in 
feed for survival should be at least 8.9% (Welch, 
1989). Studies have found the crude protein 
contents of thorny burnet are in between 3.8-5.6% 
(Özaslan-Parlak et al., 2011), but in case of another 
study findings, a variation of 6-8% has been 
mentioned (Kababya et al., 1997). Thus the thorny 

Seasons Leaf ratio (%) stalk ratio (%) Leaf/stalk ratio (%) 

Autumn 37,57 62,43 0,60 
Winter 42,38 57,62 0,74 
Spring 41,84 58,16 0,72 
Summer 41,72 58,28 0,72 
Mean 40,88  59,12  0,69 

Pr>F Pleaf ratio=0,7944, Pstalk ratio=0,7944, Pleaf/stalk ratio = 0,8871 
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burnet does not supply necessary protein 
requirements for sheep and goat survival in any 
season within the all parts of the plant. 
 

Table2. Variation in crude protein ratio according to seasons and plant parts 

Seasons 
Ratio of crude protein (%) 

stalk  Leaf  Mean 

Autumn 3,71  6,38 a 4,71  
Winter 3,69  7,46 a 5,29  
Spring 4,13  7,10 a 5,37  
Summer 3,72  4,63 b 4,10  
Mean 3,81  6,39 4,87 

Pr>F Pstalk=0,6773, Pleaf=0,0017 

 

Ratio of crude ash (%) 

Differences between crude ash content of plant 
parts depending on season were not found 
statistically significant (Pstalk=0.2986, 
Pleaf=0.3854). The stalk part of thorny burnet had 
mean crude ash percentage of 4.92% along with 
the leaf content of 9.66%. However, the crude ash 
content of stalk part was highest in winter valued 
by 6.13%, while for leaves, it was observed highest 
in summer season with 11.35%. The lowest ash 
contents were recorded in stalk part in autumn 

with 3.99%, while the lowest was determined in 
leaves in autumn with a ratio of 8.39%. According 
to season, the crude ash content of the whole plant 
(stalks and leaves) was recorded highest in summer 
(7.63%), but the lowest was found in autumn 
(6.01%). Seasonal mean crude ash content of 
thorny burnet was determined as 6.85% shown in 
Table 3. The crude ash content found in the leaves 
of taken plant samples during the year was above 
the mineral requirements of animals. In this way, 
thorny burnet may be a good inorganic matter 
source for grazing animals. 

 

Table 3. Variation in crude ash ratio according to seasons and plant parts 

Seasons 
Ratio of crude ash (%) 

stalk  Leaf  Mean 

Autumn 3,99 9,38 6,01 
Winter 6,13 9,53 7,57 
Spring 4,61 8,39 6,19 
Summer 4,95 11,35 7,63 
Mean 4,92  9,66  6,85 

Pr>F Pstalk=0,2986, Pleaf=0,3854 

 

Ratio of crude oil (%) 

Variance analysis found that the crude oil content 
of thorny burnet had no statistically significant 
difference according to season. The mean crude oil 
percentage in stalks was noted as 5.33% and in 
leaves it was recorded as 7.16%. Depending on 
season, the crude oil percentage in stalk varied 
from 4.73-5.80%, while in leaves it varied from 

6.33-7.60%. The mean crude oil percentage in stalk 
and leaves varied from 5.89% (in autumn) and 
6.37% (in spring) according to season (Table 4). For 
grazing animals, the consumed forage should not 
contain less than 2.70% oil (NRC, 2001). 
Accordingly, the grazable portions of thorny burnet 
contain sufficient levels of crude oil for animals 
throughout the year. 
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Table 4. Variation in crude oil ratio according to seasons and plant parts 

Seasons 
Crude fat ratio (%) 

Stalk   Leaf   Mean  

Autumn 5,62 6,33  5,89 
Winter 5,18 7,56  6,19 
Spring 5,80 7,16  6,37 
Summer 4,73 7,60  5,93 
Mean 5,33  7,16 6,10 

Pr>F Pstalk=0,3475, Pleaf=0,1622 

 

Ratio of cell membrane matters (NDF, ADF, ADL) 

The NDF ratio in the thorny burnet shrub did not 
have a statistically significant difference according 
to season. The stem section of the plant has NDF 
percentage of 69.52%, with this percentage 
40.79% in leaves. Additionally, when season is 
examined, the highest NDF percentage in the stem 
was found in the summer season (71.85%) with 
highest percentage for leaves found in the autumn 
(43.41%). The lowest NDF percentage in the stem 

was 66.93% in the autumn and in leaves was 
36.19% in the winter period. The NDF percentage 
for the whole plant varied from 59.81% (summer) 
to 54.83% (winter) and mean NDF percentage was 
determined as 57.75% (Table 5). For grazing 
animals, the daily based consumed forage should 
not contain NDF content more than 45.80% (NRC, 
2001). According to this, the NDF content in stalk 
of the plant was above this level, but leaves had 
NDF content below the desired level. 

 

Table 5. Variation in NDF ratio according to seasons and plant parts 

Seasons 
NDF oranı (%) 

Stalk   Leaf   Mean  

Autumn 66,93 40,60 57,03 
Winter 68,53 36,19 54,83 
Spring 70,77 43,41 59,32 
Summer 71,85 42,98 59,81 
Mean 69,52 40,79 57,75 

Pr>F Pstalk=0,1884, Pleaf=0,2339 

 

The percentage of ADF in thorny burnet only had a 
statistically significant difference in leaves 
according to season. Accordingly, the mean ADF 
percentage in the stalk of the plant was recorded 
as 52.14%, while in leaves this percentage was 
gone down less than half (24.17%). The ADF 
percentage in plant stalks was lowest in autumn 
(49.21%), increasing by significant levels in spring 
and summer to 52.88% and 54.74%, respectively. 
The ADF percentage in leaves was significantly 
higher in spring as compared to other seasons 

(27.54%). It varied from 22.31-23.89% in other 
seasons. The seasonal mean varied from 42.28% 
(spring) and 39.25% (summer) for the whole plant 
(stalk + leaves). The mean ADF percentage was 
recorded as 40.67%, shown in Table 6. For grazing 
animals, the highest acceptable level of mean ADF 
is taken as 25%, and accordingly the stalk part of 
the plant had high ADF percentages throughout 
the year. However, the leaf ADF content was 
remained below at acceptable levels. 
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Table 6. Variation in ADF ratio according to seasons and plant parts 

Seasons 
ADF ratio (%) 

stalk  Leaf  Mean 

Autumn 49,21 23,98 b 39,73 
Winter 51,72 22,31 b 39,25 
Spring 52,88 27,54 a 42,28 
Summer 54,74 22,83 b 41,42 
Mean 52,14 24,17 40,67 

Pr>F Pstalk=0,0582, Pleaf=0,0087 

 

The ADL content of stalk and leaf parts of the 
thorny burnet did not show any significant 
importance according to season. The stalk section 
of the plant had mean ADL as 20.26%, while the 
leaf portion had a much lower percentage of 
11.36%. The ADL percentage in stalk varied from 
18.83% (autumn) to 21.27% (summer), while the 
ADL percentage in leaves varied from 9.50% 
(spring) to 13.35% (autumn). The seasonal means 

varied from 17.56% (summer) to 15.98% (spring) 
for the whole plant (leaf + stem) along with the 
mean ADL percentage identified as 16.59% (Table 
7). The ADL level in forage consumed by rangelands 
livestocks should not be above 10%. Accordingly, 
this level remained above into stalk section in all 
seasons, while the ADL content was slightly kept 
above the desired level in leaves. 

 

Table 7. Variation in ADL ratio according to seasons and plant parts 

Seasons 
ADL ratio (%) 

stalk  Leaf  Mean 

Autumn 18.83 13.35  16.78 
Winter 20.30 10.25  16.04 
Spring 20.65 9.50  15.98 
Summer 21.27 12.36  17.56 
Mean 20.26 11.36 16.59 

Pr>F Pstalk=0,6968, Pleaf=0,1128 

 

Conclusions 

The research was conducted aim to reveal the 
nutritional potential of different plant parts (stalk 
and leaf) of the thorny burnet plant commonly 
found in shrubland vegetation cover (garrigue) in 
Mediterranean countries. The leaf percentage 
mean was found 40.88% with stalk percentage as 
59.12% and leaf/stalk ratio as 0.69. The mean 
crude protein percentage in leaves was 
determined as 6.39%, but this ratio was found as 
3.18% in stalks. The protein content of the leaves 
reached a maximum of 7.46% in winter, but with 
the lowest percentage of 4.63% in summer. The 
mean crude protein content for the whole plant 
was 4.87%. The mean crude ash percentage in 
leaves was found as 9.63%, while this value was 
4.92% in stalks. The highest crude ash content in 
leaves was noted in summer (11.35%) with lowest 
in autumn (8.39%). The mean crude ash content for 
the whole plant was identified as 6.85%. The mean 
crude oil content of leaves was obtained as 7.16%, 

with stalk having mean of 5.33%. The highest oil 
content in the leaves was found in summer (7.60%) 
with lowest in autumn (6.33%), and mean oil 
content for the whole plant noted as 6.10%. The 
mean ratios of NDF, ADF and ADL found in the 
leaves were 40.79%, 24.17% and 11.14%, 
respectively, while this ratio was recorded as 
69.52, 52.14 and 20.26% in stalks. According to 
these results, the nutritional content of the leaves 
of plant may not be an alternative source of forage 
for pasture-based animal farming in 
Mediterranean countries with short green forage 
period as the nutritional potential of the stalk is 
below desired levels and is not appropriate for 
animal nutrition. Thus, animals generally take 
more benefit from this plant in spring when new 
leaves start emerging. 
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