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Components  of  the  shrub  i  <.  gi  t  At  ion  juJ  t  I.Kir  list  j/ihn  r.t  /';/  soil  conservation
RiJDIGER  KNAPP

The  parts  of  California  with  chaparral  and  live  oaks  dominating  the  natural  vegeta-
tion,  are  not  the  only  regions  in  the  world  with  rains  in  winter.  Nor  are  they  the  only  re-
gions  with  extreme  drought  during  the  summer,  causing  plant  covet  in  non-irrigated
areas  to  be  dry  and  susceptible  to  fires.  There  are  climatically  similar  areas  in  the  Med-
iterranean,  South  Africa,  Australia  and  Chilean  regions.  Indeed,  parts  of  the  Mediter-
ranean  region  have  especially  similar  conditions,  since  the  distribution  of  rainfall  and  the
history  of  vegetation  is  highly  comparable  to  the  situation  in  certain  areas  of  California.

TABLE  1

Palermo
Adana  (Turkey)  ...
Ojai  (Calif.)  ......
Sierra  Madre  (Calif.)

^ana  (Turkey)  6a  5.6  3.6  2.0  .4  .2  .2  1.2  4.8  6.4  30.8
<>iai  (Gilir.)  5.6  4.6  3.0  1.3  -6  .08  .4  .7  1.3  3.0  21.7
Sierra  Madre  (Calif)  4.8  4.6  4.7  2.2  1.2  .6  .4  1.1  1.7  2  8  23.9

Near  the  Mediterranean  coast,  the  slopes  of  the  mountains  are  often  covered  by  ever-
green  shrubs  with  rarher  small,  thick,  sclerophyllous  or  even  needle-like  leaves.  The  rock
roses,  species  of  the  genus  Cistus.  are  important  components  of  this  shrub  vegetation.
These  plant  communities,  comparable  to  California  chaparral,  are  called  "macchia  .  It
may  be  emphasized  that  the  Mediterranean  macchia  does  not  usually  cover  such  large,
uninterrupted  areas  as  California  chapai  al  1  his  is  due  to  the  higher  density  of  rural
population  in  the  areas  adjacent  to  the  Mediterranean.  The  slopes  of  the  mountains  are
used  cultivation  of  olives  and  other  plants.  For  this  purpose,  terraces  are  often  construct-
ed  by  man  on  the  slopes  to  prevent  soil  erosion  and  to  promote  an  accumulation  of  top
soil.  But  areas  for  grazing  of  goats,  sheep  and  other  livestock  are  still  more  important  in
the  Mediterranean  mountains.  As  a  result  of  such  grazing,  the  mauhia  can  be  replaced
by  open  plant  communities  of  grasses  and  small  low  shrubs  with  branches  pressed  close
to  the  ground.  This  deterioration  of  vegetation  cover  can  result  in  heavy  soil  erosion.
As  in  many  places  in  California,  Med-  «  shrub  vegetation  alter-
nates  with  pine  forests.  The  most  important  of  its  pine  species  \a  P  tm  balepensts,  P.
pinaster  and  P.  pinea.  When  fires  occur,  the  vegetation  most  affected  by  the  flames  are
often  these  pine  forests.  This  is  a  different  behavior  than  \\  ith  the  situate
Apparently,  the  Mediterranean  macchia  is  generally  more  fire  resistant  than  the  Cali-
fornia  chaparral.  There  are  not  so  many  adaptations  for  a  fast  regeneration  after  fires  in
the  species  composing  the  Med.  macchia,  as  there  are  in  California  chaparral.  The  fires
occuring  in  the  macchia  are  in  most  cases,  made  intentionally  by  the  rural  population  to
get  browsing  area  for  the  livestock.  Such  fires  are  rather  common  in  some  areas  for  in-
stance  in  the  island  of  Corsica.  New  species,  more  fit  for  pasture,  develop  on  the  burned
areas.  Also,  the  young  shoots  of  some  macchia  shrubs  appearing  after  the  fires  are  pre-
ferred  for  browsing.
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Table  2,  gives  an  idea  of  the  specie
sented  here  are  quit  lacking  in  Califon
portant  California  chaparral  genera  are  totally  absent  in  the  macchia,  for  instance,  Ceano-
thus  (mountain  lilac),  Arctostapbylos  (manzanita),  Adenostoma  (chamise),  and  DA-

TABLE  2
SPECIES  COMPOSITION  OF  SOME  STANDS  OF  MEDITERRANEAN  MACCHIA

1.  MYRTUS-CISTUS  MACCHIA  on  siliceous  soil  near  Bordighera  (Italy)  at  200  m  elevation  on
SW  slope,  20°  inclination.  (Knapp  1953)

oil surface,
b)  More  than  25%  of  surface  covering  (  u  uolome  spinosa,  Rosmarinus  officinalis.
c)  Five  to  25%  CWi  *  <uffruiticosum.
d) Other evergreen shrubs: Myrtus communis. Daphne gnidium. Pistacia lem

angustifolia,  O  ,  unedo,  Lavandula  Uoecbau
; Cistus n

' Clematis flammula, Smilax »

xycedrus, Sparti

mplesa,

'r!p

f) Other plant species: herbs, grasses, chamaephytes, etc
RHAMNUS  ALATERNUS-PISTACIA  MACCHIA  on  lin
40  m  elevation  on  S  slope,  30°  inclination.  (Knapp  1953)

d) Lianas: Smilax as per a, Rubia per
e) Other plant species: 13.

3.  CISTUS  MACCHIA  between  Ceuta  an,
a) Only evergreen shru

CISTUS  MACCHIA  near  Chania,  Creta,  G,
a)  Cistus  salviifolius  (dominant).  Ci<tu<
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Among  the  genera  lacking  in  California.  (..  >/.<v<  is  the  most  important.  The  rock  i
are  distributed  in  several  species  over  the  whole  Mediterranean  flora  region  from
level  to  considerable  altitudes.  Table  3,  shows  the  altitudinal  range  of  some  (  istus  >
ies.  The  distribution  of  C.  salvir
of  the  species  with  the  largest  i
smalller  parts  of  the  Mediterran<

TABLE  3

ALTITUDINAL  RANGE  OF  SOME  CISTUS  SPECIES  IN  SOUTHERN  I-RANC1
AND  CORSICA

(AFTER  FOURNIER  1946)

vegetation.  In  many  cases,  Cistus  appears  only  as  an  admixture  in  vegetation  mainly  com-
posed  of  other  evergreen  shrub  species.  Often,  the  rock  roses  appear  only  as  a  tew  indi-
viduals  in  macchia  stands.  There  are  also  macchia  communities  without  Cistus.  (See
Table  2).

Compared  with  a  number  of  chaparral  shrubs  and  other  plants  of  the  macchia.  Cistus
affords  a  relatively  dense  vegetation  cover  especially  in  certain  dry.  rocky  situations  I  he
rather  broad  leaves  are  green  over  the  whole  year.  Plant  communities  with  predominat-
ing  Cistus  have  a  considerable  influence  on  the  microclimate  (Knapp  and  Linskens,

Cistus  stands  destroyed  by  intent
fit  for  regeneration  after  such  fire;
number  of  California  chaparral  plants,  tne  tire  resistance  oi  uk  iue,v  ^  ™~  ~  —
much  better,  as  was  demonstrated  by  the  experiments  of  Martin  and  Juhren  (1954).

These  are  properties  very  desirable  for  the  purpose  of  soil  conservation  in  the  ttidun-
tains  of  Southern  California.  Therefore,  the  successful  experiments  ,m!  plantations
carried  out  by  G.  Juhren  (1956,  1958)  and  continued  by  Stewart,  Ching,  et  al  seem  to
be very  important.

iren. G. The use or Cistus
■. Los Angeles River w
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