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Desertification by overgrazing in Greece: 
The case of Lesvos island 
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Cnazingactivirieson Lesvos island (NE Aegean), especially its western pan, have 
resulted in drastic degradnlion of the landscape. Specieslikc Qunrur n n d e p u  
have gradually disappeared, with thorny, unpalatable species now dominaring. 
Soil coverage is gradually becoming thinner, and the first signs of erosion have 
begun to appear. Fires, started by shepherds for pasture improvement aR 
synergisticalk to the above process. The case of this island cxcmplifier the 
problems of overcoming dexnification due to overgraziog in Greece. 

The problem of land use and land condition are of considerable socio-economic import- 
ance. In thiscontext, a considerable amount ofland islost each vear todesertification. For 
cxamplc, approximately 65 million ha of productive land in rl;e southern portion of the 
Saharaaloneareestimated to halve becomedesert inthelast 50 yean (Novikoff, 1983))ina 
United Nations study (1980)it is reported that, worldwide, 27million haaf irrigatedland, 
173 million ha of rainfed cro~land and 3071 million ha of rangeland are affected bv 
desertification. It is estimated that the cost of halting this will rise 6 4 . 5  billion $ annual& 
bythe year 2000. Overgrazing isa principal factor in the deterioration ofland. This results 
in soil erosion and removal of vegetation, with consumption of plant matter exceeding 
rearowth over the long term.  he mocess is annravaredbv oeriddic drounhts, with the 
process becoming irreiersible and ieading to t h e  formation df desert-like landscapes. 

In Greece, desertification is closely associated with fire (Margaris, in press), as well as 
with overgrazing. Shepherds often take advantage of natural fires which occur in the 
Mediterranean-type landscam of Greece bv allowing their herds to m e  freelv on the 
tender respruutinks and ,redlinps, thu, prc;.ent~np natural regeneration They air2 know 
that, after a fire, the first plant mvadrtx arc spccics ui the Papi.ionaceae family, which arc 
an excellent nutritive food for the sheep and goats. As a result, they often deliberately 
introduce fires on the raneelands. in order to increase the availahilitv of these leeuminous 
~pccicc Thi~isn~~t~uccc~fuls~ncetheonly plantsahlcrosurvtvcre~arcd b ~ r n t " ~ , d u e t o  
thew underground oulhs, are thc ge~rphyrec l ~ k e  A~phodpluj spp.. which are nor palatahlc 
(Aliara,utu,u-Faramitah & Margarrs, 1Jk2). The sltu is thus trsnrformd into an 
'aspl~~~del  dc,erl' \Y'alter, 196d; Navch, 1975 . 

The case a l f  Lea\.os tsldnd 1s lyplcal of many r~tudtions in Greece. .\ total of 213,000 
sheep and goats graze over the total area, with 67 per cent of the population located on its 
western Dart. where the ereatest utilisation occurs (Fie. 1). The erazine activities are 
unconstr~ineh so that, th&retically, anarea of 3500 mi isavailable to-each feding animal. 
Thedegreeof grazing pressureon thenatural ecosystems isvery high andgradnallycauses 
deterioration. This o a a r  is Dart of a eeneral studv on the flow of enernv of Lesvos island. It . .  . - -, 
emphasises the current situation and suggests alternative methods of land use. 
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Figwe 1. Map of Lesvos. =, Number of sheep and goats per island section; 0, sampling sites. 

Study area 

'The Island uf I.c\\.or ir in the north-ca\tern Aegean The western scilor, where !here are 
\rgns of descrutis:~t~on, swcr\ dlmost half rhc total area of !he i4.1n.I :I640 km' . The 
compact dominating mountain mass is called Lepetymnos, and its highest peak reaches 
996 m. The climate is typically Mediterranean, with mild-humid winters alternating with 
hot, dry summers (Fig. 2). On the mountain tops, the climate is more severe. 

Methods 

Data concerning plant species composition and coverage were obtained from 35 different 
sites in the western sector of the island. These sites were selected at random, in areas which 
weredifferent ohvsioeranhicallv. but wereofthesamesoil tvoeand asoect. Thedifference . ,  - .  
in their physiography was the ;;suit of the intense grazingactivitiei being practiced on 
them. In each of the 35 sites, four plots of 100 m2 were surveyed for species composition, 
while their cover was measured in 20 plots of 4 m2 for each site. 

Figure 2. The clima-diagram of Lesvos island 



DESERTIFlCAnON BY OVERGRAZING 

Results and discussion 

The flora is typically Mediterranean, having both eve%reen-sclemphyllous represen- 
tatives (Quercus coccifera, Phillyrea media, Pistocia l m t i r m )  as well as seasonal dimorphic 
ones (Sarcoporeriun spinosum, C i s u s  incrmus, Ballora a c a a b u h a ) .  Some deciduous species 
such as Pirtacia rerebinthus and Qw~m macrolepir also occur (Table I). 

Table 1. Lirr of plant sp&r o b m e d  on Lamm island dmMngJune 1983 

(3)  Plaranaceae 
(4) Oleaceae 

(8) Myrraceae 
(9) Apocynaceae 

(10) Lauraceae 
(1 1) Cupressaceae 
(12) Tamaricaceae 
(13) Rosaceae 

(16) Cistaceae 

(17) Euphorbiaceae 

P i n u  bnrria 
Pinur nigro 
P inw holepensis 
Corionea rorivo 
Fogur sp. 
Quercus mocrolepir 
Q u e ~ c u ~  coccifero 
Plalonu orienrolir 
Oleo ruropeo 
Phillyrea medlo 
Phillyrea nngurnfolla 
Phiilyrea larifolio 
Soliz albo 
Ficus corica 
Plrrncia lenrircu$ 
Pistocia tarebinrhur 
Myrtur iommunls 
Nerium oleander 
L ~ U N S  nobillr 
Junipenrr oxycednrs 
T o n t a h  sp. 
Sar~oporeium 

rpinorum 
P ~ N I  omygdaliformb 
Croraegur monogvno 
Rubur sp. 
Rosa canino 
Pmnur dmerricn 
Lovondulo sroehor 
BoNoza orerabularo 
Ongnnurn vulgare 
Micromerio)ulliono 
Thymus cogtrnrur 
Mombium vulgore 
Mmrha pullegtum 
Menrho sp. 
Teuinum polium 
Tnrinum divoricarum 
Collycormr villoro 
Spartiurn junreum 
AnrhyNir h o n k  
Genirro oconrhorlodn 
Doronicum hinurum 
Cirrus incanus 
H e l k n t h u m  

numulorum 
Euphorbio paraliar 
Euphorbzo chmocias 

(19) Liliaceae 

(20) Compositae 

(21) Asteraceae 

(22) Verbenaceae 
(23) Santalaceae 
(24) Caryophylaceae 
(25) Scrophulariaceae 
(26) Salicaceae 
(27) Apiaceae 
(28) Amaryllidaceae 
(29) Iuncaceae 
(30) Hypericaceae 

(31) Plumbaginaceae 
(32) Chenopodiacea 

(33) Polypodiaceae 
(34) Solanaceae 
(35) Rubiaceae 
(36) Phyrolaccaceae 
(37) Saxifragaceae 
(38) Caprifoliacese 

Erica sp. 
Arburur unedo 
Arburus odrochnr 
Rhododmdmn lureum 
Rurcur nculearur 
Asphodelus mtrroearpw 
Arporogur aphyllous 
Cenrourco rptnosn 

YBC.IDme"lDS(1 
Contourea rokritialis 

var.rolmritioltr 
Cichorium intybur 
Corduur pymocepholur 
Phognolon graecum 
Helirhrysum riculum 
lnulo vircasa 
lnulo condida 
Virex ngnus-casrus 
Osyrir nlba 
Hsmiorio sp. 
Verborrum sp. 
Solieomia europeo 
Fonrlo communis 
Pannotiurn maritimum 
Yuncus sp. 
Hypericum 

nnpetrifolium 
Hypericum perforarum 
Hyprricum sp. 
Limonium sp. 
Solsolo koli 
Holacnmum 

snobilocarm 
Ptm'dium ocquillinum 
Hyorcyomur niger 
Rubio perdg?'i~ 
Phyrolocro americano 
S 0 ~ i f m g a  SP. 
Lonirero sp. 
Lonicero roprifolium 
LDnLero emca  ronti 
Laicera implexa 
F m l a  cmmunir 
Crirhmum mritimum 
E y p i u m  rmnperue 
E'yngim m e r i m  
D m u r  cmollr spp.cmora 
capporir r p i m  



The effects of grazing and overgrazing on the structure of the plant communities are i 

shown in Table 2, where seven of the 35 sites are examined. These represent a sequence 
from natural to badly deteriorated vegetation. At site No. 2 there is a very well developed 
floor system with trees (Quercus momlepu),  tall shrubs (e.g. Phillyren media) and sub- 
shrubs (e.e. Cisrur incanus and Snrcoooterium soixosum). At this site there is no evidence of 1 
grazingpr~ssurr.. 7 h ~ s  ir in marked ~;,ntract to.site ~ u . 7 ,  whereonly somc "cry loa wuody 
ahruhc exist 'f:nzroureo sptmro . .I thorn" s p i n  and Buphmhza pmnlzo., a latex-o,nt,~uung 
one, and three other spiny species; all these are unpalatable. The remaining five sites are 
intermediate. The reason for the limited distribution of some s~ecies  and the over- 
Jominan2e t,f somc uthers, u.hlch arc rnainlv splny Sdrcopolenunz sp~noxum, Cenlouna 
rprnow), or in wln~e caw, rromatic\ :.Mmrko spp. , or latex-conrawlr!g [Ruphrhro 
paraltas), is quite obvious. These plant characteristics are believed to serve as defensive 
mechanisms against animals which would orobablv trv to feedon them. It isalsoaooarent I . . 
that total covc~.!ae ir gr;a.iuallr declining. +his rnmnsrhat the plant l~rter covering the w i l  
surface is slsa he;.,~ning tlt!nocr, which in turn cxposcc the soil to trampling hy an"n.il 
hooves. On this part of the island this can result in erosion. 

It is known that a soil with a low oreanic matter content and no structure. is vulnerable I 
to wind ero<a,n Sovnkolt 1983 gives an example for the cod of sourll;rn Tun~\ra. ' l h l i  

cnnr~ins 0.2% organic ~ t~s t te r .  X 5 . o   fin^. sand, 15% coarse adnd, and has nu srructurc. I 
During the summer dry season, trampling by animal hmves loosens the soil particles and 
creates a layer 10 cm deep. Soil particles are blown by the wind, thus creating sand 
accumulation forms. It is estimated that, in southern Tunisia, with a summer plant cover 
of 15% of the total area, soil loss attains 12 tiha. 1 

Ihe mlnmum plant .*tver ofsn area i,otirnateJ A t  about 6 U o o  (Orr. 1970.. Guen that 
plant covrrJimin~\hes year .rircr year ingrazed landsoo Lc,vos,and thdt srronp,aind>.sre 1 
blowing over the mountainous complex of the western part of the idand, it would not be I 
unexoected to see the soil comoletelv removed in the courseof time. This soil erosion can I 
be in~rensed bv t l ~ e a c t i u n ~ ~ t  1a.m lnthe 3lrdirerrancm-typechate, r~rnfallc irr',gularlv 
and, m most ~aaes ,  t ~ k e b  the inrrlt of storrnr. In domg so, rt causes lw.liina and runoii. 
Aciurding to Marc.trlr 'I978 . the amount of sorl lost rhn~uah erosrnn m (rrreie may hc I 
about 2-3 tiha each year. 

. 

The iinal effect of this soil loss is nutrient loss. That is why, on Lesvos island, 
consideration has been given to fenilizing the natural system, with a view to improving 
pasture. The  effect of introduced fire is even more serious. This is because shepherds 
continuouslv liehr fires in order to eet rid of unoalatable soinv shrubs such as Sarcowterium , %. . , 
rpmorum. This pra;ttce doc, ~ l . > r  affcct these plants, hotvcver, slnce the) por.;cs\adaprtvc 
mechanisms for rcgeneratlon Sa\.ch, 1973; P:~p~nastasis, 1977;Arianour\~~u-Faragg1t~k1 
& Marraris. I981h.. hut I I  leads to rreat nutricnt los, T h s  lor* is verv hrrh 96 n in the I - ,  . . , " .  
case of nitrogen: ~rianoutsou-~araggitaki & Margaris, 19810) and is detrimental to the 1 
nut r ien t -mr  Mediterranean soils. 

As a re,ult, Qucr.a, manul,ptr 1s only present as marurc agcJ indit,ldualr, bcoau*c 
animalsw~ rhey#,tr~dgseeJl~~.g~ur destroy them with their hooves.'l'hls w~ll~r.iduallv lrad 
to the toraldisaooea&nce ofthis soeciesfrom the island. Duringthepast decades, Lesvian 1 . . ~. . 
people have pn,tcsre.l these trerr irum be~ng eaten because thcv u x d  thclr fruits lor the 
t~nning inJosrry. H~nre\.cr,afir.r ddoprtngmodernshemicalmerhoJ.;, the tmJ~t~onalone 1 
was abandoned and. as a result, the trees are disappearinp. I . . 

Thc situation rrg.ardtng C)cd>rcur rnuc~ulepu is intercsring, and r c l l c ~ s  thc :onrrad~itgtr!. 
Greek u,ay ol  thlnkmg. In general. ioresters hclreve that Greece wrs once totally covcrcd 
by forest u,hvh di~apperrcd through burning. This is nor true. Crcex  could ncvur have 
had a complete torest cover, .I> the lyp12al hlediterrancan-~pc climarc. does not alloiv 11. 
There is neither the preclpltatlon necdcd for a ioresl system ro develop, nor the opt~mal 
temoerature repime. The climax veaetation ~over ing40~h of the Greek landscape is either . 
evergrccws~len~phyllous u here the pre;ipirarion mchcr  W 7 0 0  mm )early) or smu,nrl- 
dun,,rphc (whcrc h e  pn.c!pllatlon I\ much lower at a b u t  3 , 4 0 0  mm )wrlyl (Mdr~drlc, 
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Table 2. P erconrge rwerofplan~ rprcies at seven represmtarive ntor of rhe nuestom 
porr of Le-r Irlond. Numbers I u, 7 *present ihe $even differen1 somplingriirr rhmn 

in Fie. I .  The mosses indicate rhor rhe roe& in ouertia oar  merent bur wirh o - 
cmeroea o f  LIE rhon 0.1% 

Coverage (Yo) 
Plant species 

1 2 3 4 5  

Qwm mocrolepir 30.0 30.0 5.0 4.0 1.5 
Oleo europea 4.0 + + 
Phlllyreo media 10.0 5.0 
PIrro& lanriscur + 
P p s  omydgolifonnir 2.0 + + + 
Sporrium juncrum + 
V i u x  ognur-rorrur + + 
Snrcopol#iumspinonrm 5.0 19.5 20.0 30.0 10.5 
Cixur inconus 18.0 25-0 12.0 + 
Origonum vulgore 4.0 
Bolloro ocetobuloro 1.0 3.0 0.5 4.0 
Rwcus oculeorur 1-0 
Arporogur ophyllmcr 1.0 0.5 1.0 + 
Rubur sp. 1.0 
Verborrum sp. + 
Rosa conino + 
P r d i u m  oguillinurn + 
Qwm roccifera + 
Inuia virroro + 
Mmrho pulle@um + 
Menrho sp. 4.0 
I>laranw mirnlolir + 
Asphodelus mirrocorpur 
Centnureo rpinoro 
Nmium drondcr 
Solix alba + 
Corduur pycnoiephalur 
Criihmum rnoririmum 
Hyorqamur nicer 
Euphorbio paraliar 

Toral coverage 77.0 53.0 25.0 47.5 19.5 

1981). Fire as a natural event is not a catasvoohic aeent (Arianoutsou-Faraeeitaki & - .  
 gari is, 1982). Thus, everywhere in Greece &ere the climatic conditions &pose the 
development of Mediterranean-type ecosystems, the probability of fire is high. These 
ecosvs;ems are verv well adaoted to fire and can be considered as 'fire-climax' (Arianoutsou- 
~ a r a ~ ~ l r a k l &  .Maigarlr, lvk lb~ .  Thcretore, it is nut fire that cause? thcdegrad~tlunofthe 
iorest eco-yrrr~ns, vnic  these forats could not exist ever)wherc. In urher svordj, it is not 
necessarv to olanr trees everywhere in the name of a forest-spirit (which is the practice of 
the rnalcrlry bf ~ r w k  f u r e \ t ~ n  ,especially after fire, whde a; [he same rune so& nolural 
foresr c,~,s~rremsure gr31u.fi11~ detcrl.lr~ringdue rt,overgraming and uverfrquenr burn~ng 
under the auspices of the same services 



Conclusions 

In  theory, overgrazing can be avoided by limiting the number of animals grazing the 
system, according to range condition parameters, e.g. the condition of soil and vegetation. 
In practice, the achievement of ecologically sound range management is dependent on a 
number of other factors. These include the existence of other forage for the 'excess' 
animals (on Lesvos, they used to  send their animals off the island to North Macedonia 
during summer, hut since they were attacked by an infectious disease, they keep them all 
on Lesvos). the fluctuations in rainfall. which mav lead to  hiah o r  low nroductivitv. and . . 
the politi&l priorities set by the authorities. concerning thelast ,  I believe that a more 
realistic management policy would be effective enough to  control the rate at which 
desenification takes place. 

I would like tocxprc*, m y  ,tnicrrthank* t~~thedcdiL~rtcdstudcntsand~x~llcagueruhod~dnl~~ of the 
ncld work b. T-rlar. G .  Ft r~ rwlak~s ,  .\ Papagrant% 31. Econon).,~, P. Ana\!a%aJnr. S. Plum.+\ 
m d  I I).~,kalak~* 1 am pntcit.l to I'n,fcr,or N 5 .Margnns who proposed ihc ,dcait> thc hlnn~srry di 
Youlll .~nd Srrlrt*. uhl;ct nrovtdc.1 nnancoal z.,sranzc for rhr \v.,rk. Fmnallv. 1 wo~llcl lmkr Iucmrcrs ~. , ~~~~~~~ . ~ ~ -  .~~ . .  . ~ ~ ~ - ~ ~ , ~ -  ~ ~~ ~~ 7~~~~ 
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