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C:brnl,i;tl :avtivil.), of'j,oi;t f irc rosl,roubocl st*:ans of i w o  evergreen scleropbylls (Qrulcus c o c d e r n  
tcral Olrn nrm7,nen rrp, ulaaslrr) is clornonstmtrrl. 'l'lmae reeproulora, disregarding the severe cli- 
rni~t ie pr.ol:lon?i (~,iutionlnrly <lrouglrl, oon<liliona) wlniel~ inhihit all growth nativities of the snme 
sl,<.,,ir+ ill lltn inrigln1,onring linl,urnod ~ L I . O I L ,  pt.csen>.t, i l tcmn~cd cntnbis~l nabivity. 'rho lligla ocrrnhinl 
i~.:litil.~ is i ~~c l i c~ i~ f c .~ l  1,y il \vi<lr: carnl,ii$l sollo in respt.o!~tcrs \vhilu w~lnlrikbl calla nro difl'iettlt to 
<lisr.r,~.n i n  il,il,ctr.vmrl t~cigl~l,onriog i~bclivi<lunls. Besi<los, (,it11 eolls of tllo letter occupy nh~nnrln~nt 
n t i~~ . , , l~  ~I.,L~IIP. but tllv i t l x~ncc  olntttsc:l~ from resproutes~ pit11 cnlls is evitlent,. 'I(l>i~ shift8 1110 \v&tor 
pl.ulllivn of  l l lc mediterrancsn avcr~rnon scloropl~ylls tou.nrda their overground pnrt and gives 
i ~ n  intliaibtion t l ~ i t t  t.l~osr ~,laets cnn nl, lonst \vitl~i;t,ar~d firo. 

Introduction 

I t  is 11-ell d o o ~ ~ ~ t t c n t r d  hy n o w  t,hat ~ncdit ,crrnrrean t y p e  clitnat.c, sprcad in f i ve  

rlrcns a l l  over  t l ~ c  wo r l d  (ASCRMANN 1978, MAR~ARIS 1976) s t~ppo r t~s  a cer ta in kind 
of  vcg(!lnt.ion n h i c l l  can he e i t l i c r  o f  t ho  evergreen sclerophy!lolls (~ l lnq t l i s )  o r  of t l i e  
s~:nso~~:rl d i ~ r ~ o r ~ ~ l ~ i r  ( i n  (jreece: phrygann) typo.  (:rent concern has also been g iven 

t,o t.lit. sIr(:ss ~)~III,I~~IIIs 1111iel1 111~s:: f o r ~ i ~ r ~ t ~ i o t i s  f i l rc, a r ~ r l  ill l ~ a r t i i , t ~ l a r  t o  the  extended 

sl.r,,r<: drlrllgllt l l l 'r iod d u r i n g  PIIIIIIIIB~ (MOONYIY k ~ U N N  1970; AXEI~RO~ 1973; 
MI ,~ I<AI<~I~  JI IXO;  MAI~:ARIS I!lRl). Higli nir t c t~ l pe rn t i ~ r cs ,  e l i l ~ ~ i n a t e d  a i r  a n d  soi l  

l ~ ~ ~ ~ ~ ~ i ( l i l y ,  ILIII( (I~ssi(.n,tcd l i t - l r r  &TI: l h c  l l i n i r ~  S R C ~ O ~ S  rcspnnsihle for t he  repcatcd w i l d  

f i rvs ill l l i i s  ty lx :  o f  ocosys l . c~~~s  ( I ' n l ~sons  1970, N n v s t l  1973). Post f i re  reactions o f  

IIII. ~ ) l n n l s  i ~~ ( l i i . i i t ~ : d  iL11:~t~ fir(: IIILP, IR,c~ a strong s e l ~ c t ~ i v ~  force t h r o t ~ g t i  evolltl. ion a n d  

t lir,w, c ~ ( ~ s y s l <  IIIS nrc uorlsidorcd t o  be ,,lire adal,ted" (,JEPSON 11130; NAVEH 1973; 
I<IS\VICI,I, l!l74; A ~ r i a ~ o ~ ~ r s o t ~ - B n . ~ t ~ ( ; ( i r r ~ ~ c ~  &. MAI~(:AIIIS 1981). A t l i o r o ~ ~ g l l  invest.i- 

piit ion 11:~s III.PII trrt.nt.ly 1111dortnlrc11 in (:reere \ r l ~ c r c  fires, n ~ o s t l y  n m n - ~ ~ ~ a d c ,  t u rned  

t o  111: n, seriotrs l i r o l ~ l c ~ ~ i .  I 'ronollnced differcnccn l iave been pointed ont, antorig t he  

Ivnvvs o f  r e s p r o ~ ~ t c r l  a n d  i ~ n l ~ ~ ~ r n e d  seasonal dintorphics in biocheniiisnl, ana ton~ i ca l  
illld l l n l l ~ t r 8 ~ t r l l C t l l m l  l cvc l  ( A ~ ~ A N O ~ ~ T S ~ I ~ - U ' A ~ ~ A C ~ C ~ T A K I  & MARGARIS 1981; CHRI- 
s,ronotrl,nlirs c t  A I L I A N ~ I Y P ~ ~ I I - J ~ A I ~ A ( : C I T A I ~ I  ~ ~ n l r t ~ h l i s h e d  daln). 

III Chis I;npcr t11c cn t i ~b ia l  ac t i v i t y  of 111tr11cd a n d  resproi~t,cd p lan ts  o f  t w o  ever- 
plrt.11 s r l c r n l ) l ~ y l l o ~ ~ s  species is  ~ t ~ t l d i c d  i n  order  t o  el~rcidat,e t,lle post  f i re  reactions 

11f t1tc.s~ p lnnts n t~d  conlpare Lhr?111 t o  L l ~ u  nornia.1 act iv i t ,y  of the undisturbed ones in 
t l ~ c  s n ~ l ~ c  art%. 

Malerials and Methods 
A ~11111110 of' W C O ~ S  sftor s n . i l c l  fire o n  tho s o ~ ~ t l ~ o r n  slovo of Hyrncttus, a mountain onat of 

Al llrms. i l l0 non. r.ost~t.octt,ed bm~tlc:l~os of tho overgreen iiclc~ophylls appeared (Pig. A). L)invognrd- 
in,:< 1111. S ~ \ . I ~ L . ~ :  dr.ottgl~l, ~:~~I~CIIIIII.I,~ tlut.ittg this SDLSOLL, ~IIOYO rospronters oxl~ibitod n t,mmondons 
gvow1.l~ p~~l.~:t~l.i~:I. JIvt~rv:I~;s rmrn i ~ o t l ~  rcrprout~cl nnrl unhnrlmcl plants of Olrn CILIO~>RP(L SSP. 

o'r,~nslrr l l t , r r a t .  ~ : t  1 . r ~ ~  i ~ n < l  Qurrctcs mrr;/ur<r L. wow r:ollocbed Icoaping in mind 1.ltnt tltoy all llnd 
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Fig. A. Sampling design of resprouted and unburned stemn of 0. europ- ssp. oleaster and Q 
mcc17era. 

to  be of the same age. These branches were fired in FAA, hand sectioned, stained in toluidine 
blue 0 (FEDE~ & O'Bnr~n 1968), mounted in glycerine, and observed under s ZEISS light mi- 
orosoope. 

Results and Discussion 

In  0. europaea ssp. oleaster the unusual cambial activity produces the extensive 
growth of the resprouted stems More than four layers of cells give rise to both sieve 
elements and vessels (Figs. 1,5), while phellogen activity has also been observed (Fig. 
5). What is of importance is that  a t  the same time, stems of unburned individuals 
in the same area do not have any cambial activity a t  all. Moreover their canibial 
cells can hardly be seen~  between uhloem and xvlem tissue (Fins. 2.61. It is also . . 
Ilnlwrtunt t.ltat' t i le  a t r m ~  of respr&tPd indiridt.r;ls t;snllor afford the a r c u l ~ ~ ~ ~ l n : ~ o n  
of starrl! (Figs. 1,s) a.h~ch in unburned plant- earl ~n%t ly  l r r  observed in prth wlls 
1Fic. 71. 
\ - ,  

Q. coccifera presents an identical reaction. The wide, active cambial zone can 
easily be observed in resprouted stems (Fig.s 3,8) while unburned ones do not seen1 
to grow by that  time (Figs. 4, 10). Starch grains can only be observed in ptih cells 
of unburned plants (Fig. ll-unbumed-cf. to Fig. 9-resprouted). 

According to our observations the task of a quick recovery after the complete 
eonsuulption of the overground part bg a wild fire seems to be approached with a 
common reaction in both evergreen species, disregarding the severe drought of the 

Figs. 1, 2. Croas aectiona of atems from resprouted (Fig. 1) and unburned (Fig. 2 )  individuals of 
Olea europneo sap. oleosier. 

F i p .  3. 4. Cross seotions of stems from resprouted (Fig. 3) nnd from unburned (Fig. 4) indi3iduals 
of Quercur corci/ma. All x 80. e = oambium, oz = csmbinl zons, sol = selerenel>ymn. 
Figs. 6-7. Cmsn section of 0. ewopoea ssp. oleaslrr. stoms. Cambial zone (cz) or resprouted plnnt 
sterns i$ vide, pbellogen di\-isions can he obrerveil, and pith i.olls are clear of srorage muteri.zls 
(Fig. 5). Cambium is 1mrdl:- discerned in unhnrnecl plnnt steins (Fig. 6) .  I'itb rellsfrom unburne<l 
stcrnr with abuntlnnt stnrcll grains (Fig. 5). .411 Y 260.  
C = c~rnbnurn, Col = eollench?-ma, CZ = cambial zone, F = fibers. P = periilcrm; 1'g = plxello- 
Re", 1'11 = phloem, I'i = pith crlls, S = srere tubc, SCL = selerencliyma, V = vessel; S = 
xylem. 
Figs. S- 11. Cross sections of Q. cocci/ern sremr. Cnml,lal aone in rrrpt.outed sterna is wiilr (Fie. 8) 
and pith oells at.0 empty of rtal.clr (Fie. 9). Cnmhiom I. I~nrcll- reen in unl>u~.nrd steins ( R e .  10) 
n-llile pith cells Crom unburned stern- conrutn nbunrlant starch grains (Fig. 10). All x 250. 
C = onmbiom, CZ = cambial aonr. F = films, Sel = -.clrrrnclr)-ma. 1' -- p ~ r i r l r r m ~  J' = vcrrrl, 
x = a\-lam. 
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slimmer months (MOONEY $ DUNR 1970), which besides lo\v temperatures of usinter 
(MITRAKOS 1980) is among the decisive limiting factors of growth activity in niedi- 
terranean type ecosystems. It has been suggested that cimibial tissue in mediterranean 
evergreen sclerophylls seems to be active after the drought summer months, i. e. 
during the period of the first rainfalls (AR~AN~UTSO~-FARAO~ITAKI et al. 1984; 
AunP.0 e t  al. 1972). Therefore, the evaluation of this recovery reaction of the re- 
sprouting plants can lead of interesting conclusions about Mediterranean plant 
life. 

Evergreen sclerophylls are knoun as deep rooters (KUMMEROU- 1981) that can 
actually reach water in deeper soil layers and bring it up, but cannot safely operate 
the water cycle during the severe drought period (MOONEY e t  a1. 1974). It has also 
been suggested that resprouting after a wild fire is favored because of the reduction 
of the over- to under-ground part ratio, which means that the extensive root syste111 
can efficiently s ~ ~ p p o r t  the resprouting andlor because of the tremendot~s influx of 
nutrients to the ecosystem, and the eliinination of competition among the species 
(NAVEH 1974, 1975; PARSONS 1976). Our data provide a strong indication that  these 
plants are if not adapted, a t  least tolerant to fire, while proofing that their water 
problem is rather above ground established. 

Evergreen sclerophylls respond in a uniform way because the everready photo- 
synthetic mechanisin of these plants (MOOFEY 1981) can no\!- function beyond the 
forbidding limits of the \vater problem that the neighbouring plants face during the 
drought period thus achieving immediate restoration. 
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