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Effects of pastoral activities on woody-plant community 
distribution and landscape diversity in western Crete 
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Summary 

The role o f  pastoral activities involving grazing. pastoral burning and corralling \\.as 
studied in a representative village community o f  irestern Crete. Land cover types within n 
range o f  300 111 around I 6  animal slieds o f  tlie siudy area were niapped from ail- photos 
taken in 1989 and digitised with GIs.  Also. the number and kind o f  animals belonging to 
each shed \\(as recorded. I t  was found that open-shrub communities such as plirygnna and 
~arr ig i~es. \vliich are favoured by grazing and burning. were propo~lio~inl ly covering n lal-ger - 
area near the slieds while denser and taller \roody communities such as maquis and 
woodlands tended to increase their area away from the~n. Tlie implications o f  pastoral 
activities for ivoody-plant community distribution and consequentl!. fc>r landscape structul-e 
;111ci divcrsit! are discussed. 

Kc~i.lc~ortls: animal slieds. landscape diversity. pastoral burning. \\.oody plant c o ~ n ~ n u n i t ~  
distribution. 

Introduction 

Up until a fe\r decades ago. livestock husbandry in western Crete \\!as practised 
exte~isivel!. Aninials were co~iinlunall!. grazed bur their numbers \\ere kept in equilihriunl 
\\it11 the grazi~ig capacity o f  hlediterrancan vegetation, which was rotationall! burned b! 
sliel~1ic.1-ds ever!. 5- I 0  years in order to control the densit! and spl-end 01' tlie unpalatable 
\\ood! plants. thus creating a patchy vegetation pattern. 111 recent !,ears. mainl! since 
(ircece joined the European Union (EU) in 1981. the situatio~i has changed. Altliougli thc 
communal s!stem o f  grazing is still practised. the number o f  sheep and goats has heeil 
i~icreascd b! 50°0 and permanent slieds have been built due to E l i  s~rhsidics (Ispiko~~dis t.1 

'11.. 1993: Ouled Uelgacern, 1993). In addition. l i~estock liusbandp became illore intensiie 
b! irnproving the local a n i n ~ ~ l  breeds, by feeding the animals wit11 ha! and concentrates arid 
b!. sliortening the burning cycle o f  wood!. vegetation to ensure high quality feed 7'liese 
changes have led to a more sedentary system o f  production in tvhicli animals are roaming 
around the permanent sheds instead o f  spreading more unifornily over a larger area. As a 
result. the pattern o f  woody community distribution over the landscape has changed. 
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I t  seems therefore that intensification o f  animal husbandry in western Crete is creating 
new landscape patterns. In this paper, tlie role o f  pastoral activities on woody plant 
comniunity distribution and landscape diversity is  investigated and discussed. 

Study area 

The research \\'as carried out in the village ccimmunity o f  Epanochori. located in the 
~iortl?ern part o f  t l ie  Sougia Basin in western Crerz (latitude: 35" 19'. longitude: 23" 50'). 
I ' l i e  \vhole village territory has an area o f  2231 ha o f  which 536 ha are covered by 
plilyganic ecosystems, 720 ha by garrigues. 252 ha by niaquis and 172 ha by coniferous 
forests (PII~II.~ hr,r~ii(i and ('rqrers~a .xe~~lper.\~irens) mhile the remaining 380 ha are occupied 
hy agricultural lands (e.g. olive groves and cerezij). settlements. riverine vegetation and 
bare ground (I'apanastasis & Kazaklis. 1998). Alrirude ranges fioni about 300 to 1600 m 
and soils are derived from metamorphic rocks and hard limestone (Ouled Belgaceni, 1992). 

The whole area is  grazed by 3630 sheep and 3880 goats, which are distributed in I 6  
range units. eacli one centred by a shed (Ouled Belgacenl. 1993). The total grazed area 
mounts to 768 lia: \vl i i le the stocking rate was difi-erent in the 16 units due to the different 
nrlnlbcr o f  animals allocatcd to each one o f  them but high thus indicating overgrazing 
(I'able I ). 

Stocking rate 
Stable No Number o f  animals Range unit (ha) 

(animals ha.') 

I 150 5 8 2.58 
75 - ? 2 235 I. h - 

.> 200 6 1 3.37 
4 90 38 2.36 
5 50 18 2.77 
6 10 4 2.50 
7 1000 288 3.47 

8 45 17 2.64 
9 8 0 26 3.07 

10 120 3s 3 .  I 
I I 3 5 14.5 1.4 I 
I ?  I30 38 3.42 
13 25 12 2.08 
14 35 15.5 2.25 
I 5  200 54 3.70 
I 6  20 I I 1.8 1 

Source: Ouled Belgacem ( 1992) 
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Materials and methods 

I.and r1se:cover types o f  Epanochori were mapped from air photos (with a scale o f  
1 :3O.O00) taken in 1989 by using a Bausch and Lomb Stereo-Interpretation Systenis SIS-95 
instru~nent (Kazaklis & Karteris. 1993). Tlie land cover maps produced were subsequently 
introduced into a GIS (Arc-Info) basis. A digital terrain map was also produced from the 
topographic nlnp o f  the region. The points in which tlie 16 sheds were located were 
indicated oil the iiinps. Land cover types around the 16 sheds were recorded every 50 m 
away Srom each slied and at four cross directions (N, E, W and S) up to a 300 m distance. 
Idand cover typcs \\,ere frouped into five categories (arable land and settlements. plirysana. 
yr r igues,  ninquis and woodland (forest)). These categories were checked in the field and 
the dotninant plant species were recorded. The relation between the relative percentage land 
cover ol'eacli category and its distance from tlie shed was graphically expressed. 

Results 

Figure I slio\\s the mean distribution o f  the 5 land cover types 300 m away from the 16 
slieds. I t  i s  ekident that p l i ryyn ic  ecosystems \+ere tlie vegetation,cover type occupying 
Illore than 30"" o f  the area around tlie sheds. They were doniinated by Sa~.copo/eritrtrr 
.S/)II~O.SI~III. ('i.vt115 crct ic~~r.~. G e ~ i i . ~ ~ u  ( ~ c ( r t ~ ~ l i o ~ ~ / ( ~ d u  and E~rpliorhilz ~ I ~ O I ~ ~ / ~ O I / ~ U ~ I I ~ I / . S .  (111 o f  
then1 seasonall! diniorphic dwarf shrubs which are favoured b) the combination o f  pastoral 
lires and overgrazing (Papanastasis. 1977). Tlie second-largest cover type was garrigues. 
\vliich are also open. dwat-f-shrub co~nmunities. dominated by a misture o f  plirvganic 
species and evergreen shrubs such as Eric.11 t ~ t i ~ ~ i ~ p ~ i l i f l o r ~  and Qlrerc,ri.r ~.occl/rrcr. Maquis 
vegetation, characterized by tall and densel!. arranged shrubs such as .-lrhrrt~r.s lrriecio. Ericir 

( rrhore~r.  E. 111tr17i/)rtIiflorci and Olecr o l ec~s t~~ r .  occupied a relativel!. small area and so did the 
\\.oodlands (forests). wliicli \\.ere dominated by P. hrtititr. panicularl! near the slieds. This 
ope11 landscape around tlie slieds was fiirtlier enhanced by the presence o f  arable land and 
sctIIelllellts. 

A bcttcr picture o f  the woody-plant community distribution was derived \\.lien 
individual slieds \\.ere examined according to tlie kind o f  animals the!. house and graze in 
their territor!. Figure 2 sho\\.s that tlie structure o f  vegetation \\.as more diverse around 
sheds \vhere liv?stock were niised (c and d)  as wel l  as around the shed where there \\.ere 
onl! p a t s  (a) tlinn around tlie shed wlierc only sheep wcrc grazing (h ) .  On the other hand. a 
clear change ill the arrangement o f  cover t!'pcs at the 150-200 n i  distance from tlic slicds 
was found \\.it11 a riiore diverse structure bc\otid 300 n i  conipnred with the one close to tlis 
sheds (less t l ia~i 200 111 distance from them). 

Discussion and concfws~ons 

If we consider that plant cover and height increases as we move from phygana to 
carriytes and from there to maquis and woodlands (Kazaklis & Karteris. 1993). the - 
a1-rangenient oftliese woody plant com~nunities in  space iiiay affect landscape structure and 
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Land cover type 

J ~~~~~~d Garrigues 

' ed Phrygana i - 
U Arable land & 
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Distance from shed (m) 

l . - ig~rrc 2. D~.vtr ihrtt ior~ o/ ' l i r~t t l  c r~ \ .~ , r  t>pes irt rclot iort /o  cite ~l i .srcr~ic~,  h.ottr t l r ~ ,  . s l t ~ , ~ l  

i t ]  ~~ i r r i o r r s  1irevtoc.k f1rr1rr.v: (11: 01711. ~ o u / . s ,  h: o r t l , .  shcel). c i i i d  d: . s l t c ~ r ~ l ~  ~ r ~ r ~ / ~ r r l r t . r ~  

Land cover type Land cover type 

a Distance from shed (rn) c Distance from shed (rn) 

Land cover type Land cover type 

b Distance from shed (m) d Distance from sh td  (m) 

phrygana Oarriguus Ma+.: Woodland Arable land 8: settlmmnts 
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clivcrsity. I l i c  ti1cll.e orderly they are arranged irre more uniforni tlie landscape becomes 
\\.liilc their ~ . i ~ ~ t d o ~ i i  distribution niay result in  a m c r s  heterogeneous landscape. 

On tlic otlier Iinnd. the boundaries o f  these \b.oody-plant com~iiunities are not fixed. 
Maquis call be converted to garrigues, and gamgues and coniferous forests to phrygana 
\\,ill1 pi~slio--a1 lircs and overgrazing. Also, the op?osite way niay be followed i f  these two 
lilctors arc rc~i invcd (Papanastasis el (11 . .  1999). 

'Tlie lhcl (liar open. dwarf-slirub c o m n l u n i t ~ t j  such as phrygana and garrigues were 
covering ~>roportiorially larger area near the stsds than awa? fro111 them suggests that 
~ x ~ s t o l x l  activities. as practised in lpanocliori. ma:. lead to a homogeneous landscape. Sucli 
;I devclopnie~il ilia!- be prevelited i f  sheep are c c ~ b i n e d  with goats instead of having onl!. 
SIICL'P ill t l ie Mcditcrraneati r;l~itl_elands o f  western Crete. 
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