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Sulmnifry 

In tlle Mediterranean basin about '200,000 hec t a r e s  are Durned every yea r ,  
vhvt meons a t renendws l o s s  of both enertjy and organics.  Greece has  t o  
c o n r ~ o n t  many oppresive problems such as f u e l ,  uood, paper and animal 
food def ic iency and a t  t h e  salne time has g r f n t  cxpendltures on f i r e  
f lglt l ing.  I f  tlnc ilbove problems a r c  studled a l l  togcthar it is q u i t e  
probable Lhot t h e  me v l l l  o f f e r  Lhe so lu t ion  t o  t he  o ther .  That is, i f  
u s  t ~ ; ~ r v c s t  n rd i t r rmncsn - l )pc  ocoeystems cuery t e n  ycars  w "ill p r o f i t  
encrri) o l h e w i s o  los t  while a t  t he  aaac time we w i l l  s c r i a u s l )  reduce 
t he  p o s s i b i l i t i e s  of a cn t e s t roph ic  f i r e  a t tack .  Our f i r s t  da t a  with 
h a r v ~ s t i n g  are q u i t e  promising s i n c e  the system recovers very uo l l  and 
s p e c i e s  d i v e r s i t y  indexer are hiqher than i n  t he  unharvested one. 

1. INTRODIICTION 

In t he  region of t he  l leditcrranenn basin approximately 200,000 ha a r c  
burned onnualy and by modcrate e s t i n o t i a n  t he  aboveqround biomass l o s t  is of 
t h e  order  of nognitude of 1.2X107 t ans  (1).  On t h e  o ther  s i d e  g r e a t  smounts 
of niwtcy arc spent fo r  " f i r e  p lo tec t ion  pol ic ies" .  I n  Greece wore then 30 
mi l l i on  d o l l a r s  ore  spent fo r  t h i s  raasm every year. At t he  sane  t i n e  Creece 
is importing 9% o f  o i l ,  9lJ2 of paper and 755 of uood needs. Creek economy 
i n  1982 f aces  e maJor d e f i c i t  problem o f  2.5 b i l l i o n  d o l l a r s  i n  i t a  payments 
hnlance,  t he r e fo re  t h e  above c i t e d  i n p a r t s  o r e  s t r q l y  cont r ibut ing  i n  t h a t  
r )mcra l  cr.onomic i n s t a b i l i t y ,  s i nce  increase  i n  p r i c e s  is r e a l i t y .  

P l a n l s  dominating naditerranean-type ecosystems (IIIE) have evolved ad- 
i l p t o t i m s  uhiCh permit then t o  recover a f t e r  f i ro .  Having i n  mind tha t  frm 
IhC 1 3  m i l l i o n  ha o f  Greecc 4Wi  are covered by t he se  lliE i t  is probable t h a t  
by harvos l ing  p l a n t s  before  s r i c e  a t t a c k  and with p a r a l l e l  proper use of 
I l ioir  bioi;uss a combined so lu t i on  of a l l  these problems could be an output.  

2. 11AQ11IS AND FIRES 

At l lm w t  m d  of t he  p r o c i p i t a t i r n  g r n d r n t  of t he  mediterranean-type 
a'lrn8.8te n dcnac ollrublwnl, dominated by ererqreen sc l e roph ) l l s .  usual ly  
nor0 lnan l u o  melr rs  blah. l l k a  o l i r a  t r ee .  kcrnes oilk. car00 t r e e .  mr r t l c .  - . -  ~ 

l c n t i o c  rtc is found. Around t h e  med i t e r rkean  bas in  t h i s  e coeys t e i  t i p e  is 
lult,m> vil lr  t ho  Lcrm maquis while i n  Ca l i fo rn i a  chaparra l  is the  synonym. 

Tlie combination of high temperature and water def ic iency during each 
stmmcr- causes  s quick dehydration of shrubby and hcrbacecus c w o n e n t s  of 
IITE and l eads  t o  a high frequency of recurring f i r e s  (2 ,3) .  The subjec t ion  
Of t h i a  c l i m a t i c  t ype  Lo f i r e s  has been known fo r  many years  and Shantz (2)  
i n  h i s  review on t h e  llTE of Col i forn in  r e f e r s  t o  them a s  "fire-type" and 
s t a t e s  f u r t h ~ . r :  "... tha t '  t h i s  type was ever f r e e  frum f i r e s  seems un- 
l ikclv".  , - 

In rtvnrrul vv can chor.,clcrl,c 1111 as "frre-incluccd" o r  "flre-sdnplrd".  
I 'iarlls duntnat lnq  i n  lhcn hove dne loped  sdoptotions .nlch not only he lp  
th1.m t o  SC~CVIYC after B f l r e  n l l a l k  but per lodlc  f l r r s  every 15  yea r s  or su 



appear necesser) t o  na in t s i n  t h e i r  v i a b i l i t y  ( 4 ) .  Shrubs dominating i n  maquis 
u sua l l y  recover h) resprout ing  and ?:aveh ( 5 )  r e f e r s  t o  them a s  obligetorv 
resprouters .  Af te r  a f i r e  a t t a c k  rccovcry of p l a n t s  is very quick and 5-i0 
years  l a t e r  t he  burned area canncl  be d i s t i n g u i r l ~ c d  from the  unburned one. 

The vny u i t h  which t he  Greek S t a t e  confront  f i r e s  is exce l len t ly  dc- 
s c r i bed  by 6 i s v e l l  ( 4 )  al though he is occupied u i t h  t h c  s i t u a t i o n  in  Cali- 
f o rn i a .  Of course, t h e  a t a i l a b l e  ma t e r i a l  and tho cxpe:ricncc of tho Grcck 
firemen are st i l l  f a t  back. 

"In s p i t e  of man's c j p a b i l i t )  t o  f igh t  u i i d f i r c s  with tho most nodern 
a e r i a l  and qround equipment and t he  bcsL t r a i ned  fircmlm i n  the  
vo r ld ,  l t  srcms c e r t a i n  t ha t  v i l d f i r c s  i n  chapar ra l  callnot be com- 
p l e t e l y  p r e t m t r d .  Good i n t en t i ons  and l u r g ~  nnd expensive e f f o r t s  
i n  f i r e  con t ro l  do r e su l t  i n  f i r e s  a t  l e s s  frcqucnl i n t e rva l s .  But 
v i t h  13nqr.r time be!urcn f i r c ~ ,  1110 fue l s  continut! t o  b u i l d  up and 
became -oreT vidcnprcnd, ond vhcn f i r e s  clo qc4 uul of co l i t ro l ,  thu  
t o l l  i r  hum;ln l i f e .  n a t u t a l  resources, and cos t  i s  cnornouo". 
Same au:hor P F O P O S ~ S  prescr ibe"  burnin,] C Y C ~ ~  15-20 yearn as  3 solt8tioli 

t o  t h e w  p rob l c r s  samrthinrj vh i rh  1s a cumon pl .act ivc in  Crl l i lornia anrl 
A u s t r a l i s  tczay.  

Using bsolr  J~r t :? ,  i e  consider f e a s i b l e  t o  rlsvclop a lyslcm i n  uhich, 
not only a ~ t a t r c l i n n  of noquls uculd bc tho output  but in qri:,t qnin in  
enera; aod ornenlcs. too. In Fiourc 1 our su i !~~co t i on  i a  oresr:ntr:d i n  a sin- .. .. 
p l i f i c d  "a) .  I t  seems t h a t  an ecosystem ailed ZU-30 yt:ors is m;,ture t o  bo 
burned ( i , 6 . .  Hovci,er, t h e  ne t  p roduc t i v i t y ,  cvpecii l l ly a s  Lhr! ecosystem 
approaches Lne climax s t a t e ,  is a luays  dcciininr). 1hcrnfot.c. 10 ycars a f t e r  
f i r e  the  aboAqround biomass is only s l i q h t l y  incrmsinr j .  I f ,  ins tead  or 
u a i t i n q  a ilre ou tbu r s t ,  ve harves t  t he  ecosvston every 1 0  years  the  pruba- 
b i l i t i r s  of 3 ca t a s t roph i c  f i r e  a r e  reduced and i n  p o r a l l u l  Lo t ha t  the  net 
p roduc t i v i t )  is maintained a t  a hiqh lpva l .  Es t i na t i an  of a p r e f e a s i b i l i l y  
ana1)a is  published i n  a previous work ( 7 )  has  shown the1  t he  harves t ing  casl 
of  a ?J,O@C ha u n i t ,  hurbested bi 1/10 every ycur w i l l  be ttbout 3 US $ per 
ton :r? mattzr .  

Jbout I& of Crccce 1s  corcred  by muquis ecosystems u i t h  an ilnlount a i  
dry t l o n a s a  c i  a b ~ u t  5 k3.m-2. Paruestint]  2:; of t he  rwpa cucll )car  : tha t  i s  
1 W i  :i t h e  r i q u i s  coverage. na) pravlde  0 4 ,  ciluivalrnt  of  morr than 6V. o i  
our iiil i r p o r t s .  Undoubtedl), th?  nourltilinous r c l i c f  of  thc  t e r r a i n  rendor:; 
d i f f i c u l t  t r e  r c a l i r a t i o n  o f  t h i s  p ro j ec t  -but i t  docs nal cvclude i t .  Ihl-rr 
are a m e s  s b l c  t o  be harves ted  r a the r  e a s i l y  as tho cvlilenre of thc i r  
Lransformatlon i n t o  crop f i e l d s  suggests .  I t  is es t imated  t ha t  a t  l e a s t  
l,OGC,OOO ha iabout A!: of Greece) can be used fo r  harvcs t ino  today, u i t hmt  
w j a r  problers .  I f  LC" >ear - ro ta t ing-harves t ing  is fo l luved  - research  suqqcsl~ 
inq .ha t  " .ears unl)  i;a) be s u f f i c i e n t  for  muquis recovery - u i l h  
100,t'~OO ha r a r t e s t r d  eLcr) )ear ,  t h e  ) ie ld  "ill be uf t he  ordcr o f  maqnltud? 
of ski06 t o r :  of dry biomass, vhet corrcs[,ondn t o  ur, uquiva l rn l  of  more th;m 
251 of our c i l  imparts. 

3 .  C L \  tldRtiSII\G SUBSllTUTC T I R E ?  

Gne of t he  f i r s t  rcmarks "hen hal.vcsting is surjrjcsted as  a oolu t ion  is 
uhcthor t h e  h a n e s t e d  sy s t ex  recovers in  t he  satw ~ 3 y  as t h e  burned system. 

Tr)ing t o  g i w  a f i r s t  ansuer t o  t h i s  rlucstion we s t a r t e d  meking obtier- 
ba t i ons  in  rr.giuns c lebred  i n  t he  p a s t  by tile : ' ~ t i u n a l  C l c c t r i c  Corparakion, 
i n  order  t o  i n s t a l l  higlk vol tage  l i n e s  safe ly .  f ' igure 2 p r r s e n t s  s:!ch a 
region c l c v i e d  be f a r c  7 and 17  years. I t  seems t ha t  t he  ~ y s t r m  reqencrates 
qu i t e , no rma l l ) .  

On t hc  o ther  hand, i ;a ices t ings  made Lly our t e a r ,  proucd t h a t  o rupid 
recover)  is achievcd even on t h e  f i r s t  post-har.icstinr) year , i - igure 3 ) .  



)jrlul.el. Oiomass clod f i r e  r i sk  i n  maquis under natural and harvest con- 
d i t i o n s .  

l i o u r e  2 .  An area horvelited beforc 7 and 17 years. I t  seems that the h a r ~ r s r -  
cd system rccovcrs qui te  wel l .  



FIqurc. Recouel.g o f  dominant maquis shrubs afLer harvcstinq in  dif fercnt 
srason3 is "cry qulch. 
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Dbnrrvat ions marlc durinrl  the  spr ing of 1982 r w c a l b d  a preluae o f  boll1 "ood) 
;mcl hcrbaceoun p l l ln ts .  I l l i s  tremrtrrdous o f fspr ing  o r  p lan ts  blossomrd coin-  
c i r les w i t h  s iqn i f i cance increase i n  insec ts  populations, since man) o f  thoso 
p l i ~ n t s  a rc  i nscc t  po l l ina ted.  This fact  means tha t  a complex system i s  dc- 
vclopfin, o f fa r in r l  thus many and var ious niches ond oppor tun i t ies  Lu d iaersr  
~CtIanlsms. 

I n  general  we m e t  s t a t e  tha t  w i t h  t h i s  type of management ue are qoinq 
t o  have noL wily ~ c 0 n 0 m i r a l  bene f i t s  but a lso  eco loq ica l  acceptable solr r t ions 
which al rcady have been i l iscussed i n  previous pub l i cn t i ons  ( 8 , 9 ! .  

SupporL from ECC, Solar Energy R+O Programme (ESE-R-(H3-GR) i s  ortat-- 
f u l l y  acknowlntlqud. 
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