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I n  t h l s  work some p r o d u c t l v l t y  c h a r a c t e r l s t l c s  as w e l l  as the regenera- 
t l a n  r a p a b t l l t y  o f  t u o  t y p i c a l  meditcrranean-type A t t l c a n  ecosystems 
are considered i n  r e l a t l o n  t o  t h e l r  a l r - p o l l u t l a n  load. I t  is found 
t h a t  bath the  pr lmary p r o d u c t ~ o n  and the  regpnerat lon o f  the  most 
p o l l u t e d  area (Korydalos) 1s s+rongly  e l lmlnatsd,  and t h l s  f lndrng i s  
taken as an o b v l ~ u s  s l g n a l  o f  degradation whlch i s  grudual ly  directing 
the system t o  a desert s l t u a t l o n ,  due t o  alr-pollution. 

1.  INTRODUCTION 

A l r  pollution i s  known t o  have detr rmenta l  e f f e c t s  on p l a n t s ,  u s u a l l y  
a t  the p r o d u c t l v ~ t y  l e v e l  (1,2,6,6). I h e  p e r t u r b a t l o n  happening i s  a lso  
affecting systems' stability. Recently, i n  a p r o j e c t  deal lng w l t h  the  ac t ron  
o f  a l r - p o l l u t a n t s  on A t t l c a n  n a t u r a l  ecosystems (5:, we found tha t  i n  the 
more s t ressed arezs p l a n t  species d l v e r s l t y  and p r o d u c t l v l t y  are s t rong ly  
e l lmlnated,  wh i le  some of the  t y p l c a l  p l a n t s  of these systems appear visual 
symptoms of perturbations ( s e e  Psaras e t  a l . ,  i n  the same volume). 

Thls paper discusses i n  more d e t s r l  the  e f f e c t s  o f  a l r  pollution on 
some c h a r a c t e r l s t l c s  o f  the pr lnlary production o f  two experimental s l t e s ,  
se lec ted  aniorlg a ne t  of s t a t l o n s  (5) as the  most represen ta t i ve  ones. 
Specral enphasls i s  g lven on the systems' c a p a b l i l t y  t o  reestablish them- 
se lves through regeneration. 

2. K C I M E N T A L  SITES 

The se iec t ron  o f  thc stuoy s l t e s  was based an previous data ,uhlch 
concerned their p r o d u c t l v l t y  c h a r a c t e r l s t l c s  ( 5 )  as w e l l  as on our macro- 
scoprcal  observa t~ons .  These s l t e s  are Korydalos and Varklza. The former 
1s found on a s lope o f  Egaleo mountam I'aclng Pl raeus and the  l a t t e r  is 
Varklza. l a r a t e d  an a southern slope o f  mountam Hysettus, east of Athens. 

3. EVALUATION OF THE ORIGIN OF THE STRESS; ENVIRONMENTAL OR ANTHRUPOGENIC? 

P e t r a l l  ( 7 )  has t r l e d  t o  compare soc lo logrca l  systems w i t h  n a t u r a l  anes. 
F o r  t h l s  reason, he used the  percent coverage o f  each p l a n t  specles i n  a 
p l a n t  comrnunlty as a c r l t e r l a n  of i t s  importance value. Analysing many 
phy tosoc la log lca l  tables, he constructed summation curves, uliere the  
r e l a t l v e  importance o f  a p l a n t  specles 1s accumulated from the l e a s t  t o  the  
most Important ones. Uslng summatlon curves const ructed according t o  t h l s  
technique i t  r s  poss lb le  t o  d l s t r l n g u r s h  betweer1 systems found under 
n a t u r a l  s t r e s s  and those subjected t o  anthropogenlc ones. 

F lgure  1 is revealing summatlon curves const ructed f o r  the Korydalos 
and Vark lza areas using as a parameter the  p l a n t  r e l a t l v e  coverage. 



F lgu re  1. P e t r a l l ' s  summation curves fo r  the  two ecosystems studled. 
K: Korydalos, V: Varklza. 

Although t he  r e s u l t s  a r e  r e l a t l v e  ( 3 ) ,  the  following remarks can be 
drawn: 
1. I t  seems t h a t  bo th  ecosystems t e s t e d  are  under envl ronmental  s t r e s s  and 

t h l s  i s  something normal i f  we conslder  t h a t  these systems are  medi- 
terranean ones and they are fac lng the  problem of water shortage. 

2. From the  shape of t he  curves we can deduce t h a t  Korydalos area i s  under a 
severe anthropogenlc s t ress ,  s lnce  the  l n f e c t l o n  p o l n t  of t he  curve 
almost drops t o  the  abscissa. On the  o ther  hand, Vark lza r p f l e c t s  the  
existence o f  a t y p ~ c a l  envlronmental s t r ess ,  normal ly  occurring i n  rnedi- 
terranean-type ecosystems. 

4. PRODUCTIVITY CHARACTERISTICS 

As ~t 1s s t a t e d  i n  t he  introduction, a i r  p o l l u t i o n  has a d l r e c t  e f f ec t  
on p r o d u c t l v l t y  l eve l .  Table I contams data dea l lng  w i t h  p r o d u c t l v l t y  
c h a r a c t e r l s t ~ c s  o f  the  two se lec ted  s tudy ing  areas. The informat lor !  drawn 
from these data a re  s t r ong  evldence of deg rada t~on  of the  Korydalos system. 
For example, the  t o t a l  al;ove-ground p l a n t  blomass i s  almost 40% lower i n  
Korydalos, cornparlng t o  t h a t  of Varklza, wh l l e  t he  same i s  t r u e  a l so  fo r  
the  r e l a t l v e  p o r t l o n  o f  t he  green b~omass. The low percentage o f  the  green 
biomass, means o f  course mln lmlza t ion  o f  a photosyn the t ic  t l s sues ,  whlch 
make t he  ecosystem a c t l v e  and productive. Furthermore, cons ider ing  t h a t  
t l s s u e s  appear ser lous  s t r u c t u r a l  damages (sae Psaras e t  al., i n  t he  same 
volume), t he  r e s u l t  1s  more severe. 



Table I. Productlvlty characterlst~cs of the two ecosystems studled. 

Korydalos Varklza 

-2 
1. Total above-ground blomass (g.m ) 152.0 

2. Plant cover ( Z )  50.0 

3. Ratlo of 1/2 3.0 

4. Green parts ( 5 )  27.? 
2 -2 5. Leaf Area Index (cm .m ) 3 0 7 8  .O 

5. SYSTEMS' R E J U V E N A T I ~  

The next step of our effort was to find whether the ecosystems are 
affected from the alr pollution up Lo the level of their regeneratlon 
capabllltles. For thrs reason we estimated the age distribution patterns i n  
both studylng areas, uslng as a testing plant a typlcal woody one, usually 
dominant I" these ecosystems. The plant 1s the subshrub Euphorbia acantho- 
thamnos and the method followed was the measurement of its canopy dlameter 
and its mathematical relation w ~ t h  age (4 ) .  

Flgure 2 mskes clear that a serious perturbation is golng an in Kory- 
dalas ecosystem, since the aye classes 0-5 years 1s strongly ellmlnated, 
whlle on the other hand t h ~ s  is not valid in the Varklza case. where a 
rea l  age pyramld occurs. Thls fact means that the Korydalos ecosystem 1s 
loaslng its vlgour and it is gradually transformed to a senescent system 
wlth no young indiv~duals, flnally lacking rejuvenation. 

Another very lnterestrng polnt is that the age classes 5-10 years i n  
Korydalos area are of the same order wlth those of 0-5 years in Varklra and 
thls actually suports the ldea that at least 5 years ago alr pollutlon 
started affectlny Korydalos site. It is really peculiar, but the trlgger o f  
all po1,tlcal crlses and people's environmental awareness connecting wlth 
arr pollutlon colnclde t~mely with this flndlng. 

6. SOME GENERAL REMARKS 

Wlthout doubt our flndlnys could be characterized as prellmlnary, but 
they ao support the ldea of an evercoming desertlficatlon in some of the 
heavier alr polluted natural Attican ecosystems both on the productlvrty 
leuel as well as on thelr reproduction mechanisms. It seems that either 
the seeds cannot germinate or the young seedlings are not able t o  survive 
ln thls changed envlranment. 

Apart of the completness or not of these data, and provlded that 
before them we knew nothing, we conslder them as very interesting and 
significant, slnce they consist the first steps in a dlrect actlon for the 
future management, whlch in nowadays is strongly needed. 



korydalos V a r k i z a  

Figure 2. Age d ~ s t r l b u t l o n  o f  Euphorbia acanthothamnos Ind lvrduals .  Classes 
0-5, 5-10 and 10- years. 
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