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F i r e  occurrence is g e n e r a l l y  accepted a s  a 
natural  and i n e v i t a b l e  event  i n  Mediterranean-type 
eeosystws. High summer temperatures  c m b i n e d  
with water d e f i c i e n c y  provide i d e a l  c o n d i t i o n s  f o r  
f i r e  ou tburs t .  

Although in format ion  concerning adop t ive  s t r n t -  
and recovery of producers is a v a i l a b l e  i n  a  

'uff ic tent  degree ,  t h e  same is n o t  t r u e  f o r  con- 
sumers and decomposers. Prel iminary r e s u l t s  of a 
research p r o j e c t  s t a r t e d  some years  ago,  d e a l i n g  
a t h  t h e  e f f e c t  of f i r e  on d e c m p o s e r s  i n  a phry- 
8anic (coas ta l  sage)  ecosystem i n  Greece,  were 
Presented d u ~ l n g  t h e  Palo  Al to  Symposium (Margaris 
1977). Addit ional  d a t a  now a v a i l a b l e  a r e  con- 
cerned with processes  such a s  mic rob ia l  a c t i v i t v ,  
n L t r i f i c a t i o n ,  and t o t a l  s o i l  metabolism. 

~ATEKIALs AND METHODS 

The a rea  under s t u d y  is loca ted  c l o s e  t o  t h e  
Athens Univers i ty  Campus, i n  M t .  Hymettus, 400 
'ters above sea l e v e l .  Data on t h e  s t r u c t u r e  and 
f u n c t i o n  of t h i s  system a r e  a l r e a d y  presented by 
Margaris (1976). P a r t  of t h e  si te w a s  burned 
accidental ly  i n  J u l y  1976. 

Throughout a  2-year p o s t f i r e  p e r i o d ,  burned and 
Control s i t e s  were € requen t ly  surveyed. 

f o r  t h e  e s t i m a t i o n  of s o i l  mic rob ia l  a c t i v i t y ,  
dehvdrogenase a c t i v i t y  was taken as parameter  
(Lenhard 1955). 

N i t r a t e  con ten t  of t h e  s o i l  was es t imated us ing  
the p h e n o l d i s ~ l ~ h o n i c  method (Barker 1974). For 
the determinat ion of n i t r i f y i n g  c a p a c i t y ,  d r i e d  
Boil samples weighing 20 g each were placed i n  
beakers, brought t o  60 pe rcen t  of f i e l d  water  
capacity,  and kept i n  t h e  da rk  ( 2 5 ~ 1 "  C) f o r  21 
days- The n i t r i f y i n g  capac i ty  was c a l c u l a t e d  f r w  
'he d i f f e r e n c e  i n  t h e  n i t r a t e  con ten t  a t  t h e  

and t h e  end of t h e  21-day per lod ;  i t  was 
every second month. 
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Abs t rac t :  S o i l  mic rob ia l  a c t i v i t v .  measured as 
dehydrogenase a c t l v i t y ,  n i t r i f i c a t i o n .  and COt 
r e l e a s e  f r m  t h e  s o i l ,  showed t h a t  decomposers of 
phryganic  ecosystems a r e  adapted t o  f i r e ,  s i n c e  no 
s e r i o u s  p e r t u r b a t i o n s  occur .  Nitrifying c a p a c i t p  
is i n c r e a s e d  whi le  t o t a l  s o i l  metabolism remains 
c o n s t a n t  dur ing  t h e  f i r s t  p o s t f i r e  year  bu t  in- 
c r e a s e s  d u r i n g  t h e  second year.  

S o i l  metabolism was measured b y  t h e  inver ted  
boxes t echn ique  (Witkamp 1966. Coleman 1973). We 
used aluminum c y l i n d e r s ,  20 an high and 1 0  an in  
diameter .  i n  which a 50-ml beaker con ta ined  20 m l  
1 N KOH. Ten 24-hour measurements were made everv 
20 davs i n  t h e  burned and unburned s i t e s .  

RESULTS AND DISCUSSION 

Microb ia l  A c t i v i t y  

Using a s  parameter  dehydrogenase a c t i v i t v ,  w e  
found t h a t  m i c r o b i a l  a c t i v i t v  ( f i g .  1 )  i n  t h e  
f i r s t  3 an of s o i l  shows no d i f f e r e n c e  between 
burned and unburned s o i l s .  However, t h e  disadvan- 
t a g e s  of t h i s  method must be always t aken  i n t o  
account ,  s i n c e  g e n e r a l  b i o l o g i c a l  parameters  a r e  
invo lved ,  such as a c t i v i t v  of f r e e  enzymes re- 
l eased  b v  lysed microorganisms o r  p l a n t  r o o t s ,  o r  
enzymes excre ted  bv i n t e g r a l  mic rob ia l  c e l l s ,  and 
meso- and microfauna. 

N i t r i f i c a t i o n  

The monthly changes i n  t h e  n i t r a t e  con ten t  of 
t h e  upper 3 to 5 an of t h e  s o i l  is shown i n  f i g u r e  
2. I n  g e n e r a l .  t h e  burned s o i l  c o n t a i n s  more 
n i t r a t e s  than  t h e  unburned, d u r i n g  t h e  whole 
pe r iod  of measurements. This d i f f e r e n c e  can  be 
i n t e r p r e t e d  i n  terms of e i t h e r  a more i n t e n s e  
n i t r i f i c a t i o n  p rocess  i n  t h e  burned s i t e  o r  in -  
c reased  n i t r a t e  removal due t o  t h e  h i g h e r  p l a n t  
biomass absorb ing  i t  i n  t h e  unburned s i te .  

In  o r d e r  t o  t e s t  t h e s e  two hypotheses ,  w e  e s t i -  
mated the  s o i l  n i t r i f y i n g  capac i ty  i n  t h e  labora-  
t o r y .  The r e s u l t s  g iven i n  f i g u r e  3 show t h a t  
immediately a f t e r  f i r e  t h e  n i t r i f v i n g  c a p a c i t y  is 
low; bu t  soon i t  i n c r e a s e s  and remains h i g h e r  i n  
t h e  burned s i t e  throughout t h e  2-year p o s t f i r e  
pe r iod .  

In  conc lus ion ,  t h e  n i t r i f i c a t i o n  p rocess  is 
a c t i v e  and even more i n t e n s e  a f t e r  f i r e ;  t h i s  con- 
t r a d i c t s  r e s u l t s  by Chr i s t ensen  (1973) and 
C h r i s t e n s e n  and Muller  (1975). b u t  a g r e e s  w i t h  
d a t a  provided by DeBano's r esea rch  team (DeBano 
and o t h e r s  1979, h n n  and o t h e r s  1979). 

T o t a l  S o i l  Metabolism 

R e s u l t s  d e a l i n g  wi th  t o t a l  s o i l  metabolism. 
measured as C02 released €ran t h e  s o i l .  a r e  



1 9 7 6  1 9 7  7 1978 
T I M E (months) 

Figure 1--Soil m i c r o b i a l  a c t i v i t y  of a phryganic 
ecosystem (burned and unburned) during t h e  period 
of August 1976 t o  June 1978. 
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Figure 2--hi trate  content  in the  upper 3 cm of tile 
burned and unl~urncd s o i l  of a phryganic ecosystem.  



Figure 3--Nitrifying of the burned and unburned 
phryganic soil. 
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a r e  presented i n  f i g u r e  4. A s t r ong  s ea sona l i t y  
i s  observed, charac te r ized  by high va lues  a t  t he  
end of s p r i n g  (when temperature ceases  being a 
l i m i t i n g  f a c t o r )  and autumn (when drought is no 
more a l i m i t i n g  f a c t o r ) .  

S t a t i s t i c a l  t e s t s  ( t -pa i red)  hove shown t h a t  
s o i l  r e s p i r a t i o n  i n  t he  f i r s t  p o s t f i r e  year does 
n o t  d i f f e r  i n  t he  burned and unburned s i t e s .  
Herman and Kucera (1975) came t o  t h e  same conclu- 
s i o n  f o r  Missouri  g rass lands .  During the  second 
p o s t f i r e  year ,  t o t a l  s o i l  metabolism is h igher  i n  
t h e  burned s i t e .  I f  we cons ider  t he  outgrowth of 
herbaceous p l a n t s  during the  f i r s t  p o s t f i r e  vear 
and the  subsequent production of e a s i e r  decmpos- 
a b l e  l i t t e r  o f fe red  t o  t h e  decanposers subsystem, 
we can e q l a i n  .In some degree t h e  above-mentioned 
i nc r ea se  i n  the  t o t a l  s o i l  metabolism. 
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