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I. General Remarks. 

The East Mediterranean countries have often been referred to as the home-  
land of many  weeds for which no pr imary  habitat  has as yet  been found. In 
fact numerous widespread weeds are as ,,homeless" in the East Mediterranean 
countries as they are elsewhere. What is t rue is that  the East Mediterranean 
countries have an exceedingly large ~mmber of weeds, among them many 
endemic weeds occurring also in non-segetal  habitats. These weeds play an 
important  part  in the vegetation of these countries and are as old here as 
agriculture. 

At  present these countries are about to modernize their agricultural me-  
thods and the entire regimen of the local segetal vegetation may suddenly be- 
come radically altered before it is sufficiently known to the s~entific world. 
This, as well as other practical and theoretical reasons, ~ has impelled the 
author  to summarize here observations and records collected on segetal vege-  
tation during m a n y  years in Palestine. 

In its phytogeographical  position Palestine is a rich centre of segetal 
plants, a meeting place for weeds of boreal, subtropical and tropical origin, and 
a home for a number  of East Mediterranean weeds. Observations during the past 
two decades have proved that the constitution of the local weed flora (par-  
t icularly that of non- i r r iga ted  crops) is largely constant. There is also con- 
siderable evidence that the local segetal flora owe~ its existence to s p o n -  
t a n e o u s m i g r a t i o n processes rather  than to introduction (intentional 
or unintentional)  by  man. 

As for origin, the following categories have been distinguished within 
the local weed flora: 
- Obligatory weeds  not found as yet  outside segetal habitats. Many of them 
are ra ther  widespread, e.g. C o n v o l v u l u s  a r v e n s i s ,  V a c c a r i a  s e g e -  
t a l i s ,  B u p l e u r u m  s u b o v a t u m ,  G a l i u m  t r i c o r n e ,  S i n a p i s  
a r v e n s i s ,  L o l i u m  t e m u l e n t u m ,  R i d o l f i a  s e g e t u m ,  C i c h o -  
r i u m  d i v a r i c a t u m ,  R a p h a n u s  R a p h a n i s t r u m ,  D i p l o t a x i s  
e r u c o i d e s ,  P h a l a r i s  b u l b o s a ,  P h a l a r i s  p a r a d o x a ,  etc. These 
are, undoubtedly,  ancient plants which have lost their pr imary habitats du-  
ring the long history of cultivation. Many of them are known from prehistoric 
times. They have been termed a r c h e o p h y t e s  ( R i k l i ,  1903), as against 
e p o e k o p h y t e s  or newcomers. 

*) Received for publication 14-III-1950. 
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A n o t h e r  g r o u p  of  o b l i g a t o r y  w e e d s  a r e  those  e n d  e m i c  to  P a l e s t i n e  
or  to  P a l e s t i n e  a n d  Syr i a ,  e.g. G a l i u m  u r o p e t a l u m ,  L, a t h y r u s  
g l o e o s p e r m u s ,  A l k a n n a  g a l i l a e a ,  S a l v i a  E i g i i ,  S c a n d i x  
p a l a e s t i n a ,  A s t o m a  s e s e l i  f o l i a ,  B e l l e v a l i a  W a r b u r g i i ,  
T o r d y l i u m  p a l a e s t i n u m ,  W a r b u r g i n a  F a k t o r o v s k y i  and  
m a n y  o thers .  A m o n g  t h e m  is a se r ies  of p l a n t s  v e r y  r e s t r i c t e d  in  a rea ,  a n d  
the  q u e s t i o n  w h e t h e r  these  p l a n t s  o r i g i n a t e d  w i t h i n  t he  sege ta l  h a b i t a t  or  in  
p r i m a r y  h a b i t a t s  l a t e r  c o n q u e r e d  b y  a g r i c u l t u r e  w i l l  long  r e m a i n  u n a n s -  
w e r e d .  

2. Facultative weeds, i.e. p l a n t s  occu r r i ng  b o t h  in  sege ta l  a n d  p r i m a r y  
hab i t a t s .  T h e i r  n u m b e r  is f a i r l y  l a r g e  and  a f e w  g roups  h a v e  been  d i s t i n g u i s -  
h e d  a m o n g  them.  

a. T r u e  f a c u l t a t i v e  w e e d s ,  g r o w i n g  in  s ege t a l  a n d  in p r i m a r y  
h a b i t a t s  a n d  e q u a l l y  c h a r a c t e r i s t i c  of b o t h  hab i t a t s .  Such  p l a n t s  a r e  L e o n -  
t i c e  L e o n t o p e t a l u m ,  B o n g a r d i a  C h r y s o g o n u m ,  A l l i u m  
S c h u b e r t i ,  G u n d e l i a  T o u r n e f o r t i i ,  G l a d i o l u s  a t r o v i o l a -  
c e u s ,  A r i s t o l o c h i a  M a u r o r u m ,  V i c i a  a n g u s t i f o l i a  v a r .  
a m p h i c a r p a ,  C h o r i s p o r a  p u r p u r a s c e n s ,  M a l a b a i l a  S e k a -  
k u l ,  L e o p o l d i a  e b u r n e a ,  C u t a n d i a  m e m p h i t i c a ,  T u l i p a  
s h a r o n e n s i s and  m a n y  o thers .  These  species  a r e  assoc ia tes  of p r i m a r y  
p l a n t  c o m m u n i t i e s  o c c u r r i n g  in  s t eppes  a n d  dese r t s  a d j a c e n t  to or  r e m o t e  
f r o m  t h e  c u l t i v a t e d  areas .  T h e y  no d o u b t  o r i g i n a t e d  in p r i m a r y  h a b i t a t s  a n d  
e n t e r e d  c u l t i v a t e d  f ie lds  s p o n t a n e o u s l y .  

I n  th is  r e g a r d  i t  m a y  be  e m p h a s i z e d  t h a t  t h e  a s soc ia t ion  of E r a g r o s -  
t i s  b i p i n n a t a  - C e n t a u r e a  p r o c u r r e n s  s e g e t a l e ,  g r o w i n g  on 
t h e  s a n d y - c l a y  soils  of t he  M e d i t e r r a n e a n  Coas ta l  P la in ,  a n d  t h e  L e o p o 1 -  
d i a  e b u r n e a  - L o l i u m  G a u d i n i  associa t ion ,  g r o w i n g  on s a n d y  loess 
of  t he  W. Negev ,  h a r b o u r  t he  g r e a t e s t  n u m b e r  of t r u e  f a c u l t a t i v e s  s t i l l  occu r -  
r i n g  in  p r i m a r y  assoc ia t ions  of the  n e a r e s t  v ic in i ty .  A p a r t  f r o m  t h e m  the  n u m -  
b e r  of t r u e  f a c u l t a t i v e s  o c c u r r i n g  in o the r  sege ta l  p l a n t  a ssoc ia t ions  is r a t h e r  
smal l .  

b. P s e u d o - f a c u l t a t i v e  w e e d s .  T h e r e  is a l a r g e  n u m b e r  of 
t r u e  sege ta l s  o c c u r r i n g  also in  , , p r i m a r y "  h a b i t a t s  i n f l uenced  b y  man ,  e.g. 
C r e p i s  a s p e r a ,  R h a g a d i o l u s  s t e l l a t u s ,  M a l c o l m i a  c r e -  
n u l a t a ,  P l a n t a g o  P s y l l i u m ,  A i n s w o r t h i a  t r a c h y c a r p a ,  
A r e n a  s t e r i l i s ,  C y n o d o n  d a c t y l o n ,  M e d i c a g o  t u b e r -  
c u l a t a ,  S e n e c i o  v e r n a l i s ,  H y p e r i c u m  c r i s p u m  a n d  m a n y  
o thers .  

c .  R e 1 i c w e e d s. These  a r e  t y p i c a l  n o n - s e g e t a l s  l e f t  b y  m a n  in  p r i -  
m a r y  s i tes  w h e n  b r i n g i n g  n a t u r a l  g r o u n d  u n d e r  cu l t i va t ion .  T h e y  a re  m o s t l y  
d e e p - r o o t i n g  s h r u b s  w h i c h  cou ld  no t  be  e r a d i c a t e d  b y  p r i m i t i v e  m o d e s  of 
cu l t i va t i on ,  such  as C r a t a e g us A z a r o 1 u s ( in  S o u t h e r n  J u d e a n  M o u n -  
t a in s  a n d  in  E d o m ) ,  H a l o x y l o n  a r t i c u l a t u m ,  A n a b a s i s  
H a u s s k n e c h t i i  ( in  t he  loess  soils of t he  N e g e v ) ,  Z i z y p h u s  S p i n a -  
C h r i s t i  a n d  B a l a n i t e s  a e g y p t i a c a  ( in  t he  oases  of  t he  J o r d a n  
V a l l e y )  a n d  o thers .  S ing l e  t r ees  or  s h r u b s  of t h e  p r i m a r y  v e g e t a t i o n  a r e  
s o m e t i m e s  also i n t e n t i o n a l l y  l e f t  in  t h e  f i e ld  to a f f o r d  shade .  

S o m e  l e a d i n g  spec ies  of t h e  mos t  i m p o r t a n t  w e e d  assoc ia t ions  c a m e  in to  
t h e  s ege t a l  h a b i t a t s  f r o m  h a b i t a t s  e x t r e m e l y  d i f f e r e n t  eco log ica l ly .  P r o s o -  
p i s f a r c a t a, for  ins tance ,  t he  mos t  p r o m i n e n t  h e m i c r y p t o p h y t i c  w e e d  of  
t h e  P r o s o p i d i o n  f a r ca t ae ,  ha s  i ts  p r i m a r y  si te  on the  b a n k s  of t h e  J o r d a n ,  
E u p h r a t e s  and  T igr i s  a n d  also in  t he  D e a d  Sea  r e g i o n  sal ines .  E r a g r o s -  
t i s  b i p i n n a t a ,  t he  l e a d i n g  spec ies  of t he  M e d i t e r r a n e a n  l i gh t  soil  
w e e d  a s soc ia t ion  is a t  h o m e  in t he  S a h a r o - S i n d i a n  r e g i o n  a n d  is con f ined  
t h e r e  to  s a v a n n a h  a n d  s a l t l a n d  vege t a t i on .  O n o n i s  l e i o s p e r m a ,  t he  
l e a d i n g  spec ies  of  t he  O n o n i  d e t o -C  a r t  h a m i o  n in  t he  h i l l  a n d  m o u n -  
t a i n s  r e g i o n  has  been  f o u n d  to g r o w  w i t h i n  t h e  s u b a l p i n e  t r a g a c a n t h i c  v e g e -  
t a t i o n  of  Mt. H e r m o n  a n d  J e b e l  D r u z e  ( S y r i a ) .  
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The phytosociological  grouping of weed  vegeta t ion  has as ye t  a t t r ac ted  
l i t t le  at tent ion.  True, phytosociological  t r ea tmen t  of weeds calls for special  
methods and the ecological  ampl i tude  of weed communit ies  is genera l ly  con- 
s iderab ly  grea te r  than  tha t  of other  land plant  communit ies .  But  as a l r eady  
emphasized by  BRAUN-BLANQUET (1932), phytosociological  uni ts  of sege- 
tals  can be wel l  def ined both f lor is t ica l ly  and ecologically,  even though some 
exper ience  is needed to grasp them. 

In this count ry  I have  had  oppor tun i ty  to examine  a series of segetal  
p lant  associations in var ious  hab i ta t s  and  I came to the  conclusion tha t  these 
associations exhib i t  not  only  all  the  ana ly t ica l  and synthet ic  a t t r ibu tes  requ i red  
but  also possess a considerable  number  of character is t ic  species not a lways  
and not easi ly found in m a n y  non-sege ta l  associations. 

Four  al l iances of segetal  associations have  been dis t inguished on non-  
i r r iga ted  lands.  The al l iance r ichest  in species and character is t ics  is the 
P r o s o p i d i o n f a r c a t a e, inhab i t ing  a l luvia l  and col luvial  grounds of 
the  Coastal  Plain,  the  Upper  Jo rdan  Valley,  the  P la in  of Esdraelon,  etc. These 
areas  comprise  the  most product ive  agr icu l tu ra l  lands  of Palest ine.  Next  in 
impor tance  is the O n o n i d e t o - C a r t h a m i o n  t e n u i d i s  occupying 
the Medi t e r ranean  lands of t e r r a  rossa and rendzina  of the Hi l l  and  Mounta in  
region f rom about  300 m. above sea level.  Here  cul t iva t ion  is less mecha-  
nized and less intensive,  confined to te r races  and to patches amid  areas  of 
p r i m a r y  vegetat ion.  The segetal  vege ta t ion  here  often also harbours  few 
satel l i tes  of Med i t e r r anean  Batha  associations. The th i rd  al l iance is tha t  of 
the  A c h i 11 e i o n S a n t o 1 i n a e confined to the  I r a n o - T u r a n i a n  loess and 
sandy- loess  soils of the  Nor the rn  and Wes te rn  Negev. I t  is d is t inguished by  
a series of exclusive charac ter i s t ic  species. The four th  is the  E r a g r o s t i o n 
b i p i n n a t a e, occupying the  s a n d y - c l a y  softs of the  Coastal  Plain,  which 
exhibi ts  a long series of charac ter i s t ic  species not found in any other  segetal  
association. 

As mois ture  is in this  count ry  the  most decisive factor  for p lan t  life, 
a l te ra t ions  in agrotechnical  methods  affect ing the mois ture  reg imen of the  
soil m a y  in t roduce  majo r  changes in the  f lorist ic  composit ion of the associa-  
tion. Methods of cu l t iva t ion  are  therefore  of supreme impor tance  in the  phy to -  
sociology of weeds. On the other  hand,  there  is no m a r k e d  difference in the 
weed composi t ion of var ious  f ie ld crops such as wheat ,  bar ley ,  oats, etc., 
g rown in the  same season and under  the same method  of cul t ivat ion.  

In  genera l  it  should be s t ressed tha t  in regions wi th  ex t reme  seasons, 
such as the  Medi t e r ranean  and pa r t i cu l a r ly  the East  Med i t e r ranean  region, 
the  summer  aspect  of the  association (also on non - i r r i ga t ed  ground)  is so 
di f ferent  in its composit ion and ecology f rom the win te r  aspect tha t  the 
quest ion m a y  arise whe the r  we are jus t i f ied  in including these two aspects 
wi th in  the f rame of a single association. They have  nevertheless ,  been included 
here  wi th in  the same association. 

Too much emphasis  should not be made  of the  great  difference in the  
weed vegeta t ion  be tween  i r r iga ted  and non - i r r i ga t ed  summer  crops. The 
associations of i r r iga ted  summer  crops, more closely re la ted  to rude ra l  p lant  
associations, have  not  been considered here;  t hey  wi l l  be deal t  wi th  wi th in  
the  R u d e r e t a l i a  on another  occasion. 

II. Phytogeographieal analysis of the Palestine segetal flora. 

The number  of segetals  occurr ing in Palest ine,  both  obl iga tory  and 
facul ta t ive ,  amounts  to 458 species which makes  20,3 % of the to ta l  flora. 
This is r a the r  high as compared  wi th  the  extent  of l and  under  cul t ivat ion.  
The reasons for  this  wea l th  a re  manifold :  first ,  the  d ivers i ty  of c l imat ical  
and  edaphica l  condit ions in var ious  regions of the  country;  second, the  p r i m i -  
t ive  method  of cu l t iva t ion  sti l l  in use in l a rge  areas  of this  country,  w he r e by  
weeds are  poor ly  control led;  third ,  Pa les t ine  has to the  East  and  South huge 
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s t e p p e s  a n d  d e s e r t s  r i c h  in  t h e r o p h y t e s ,  m a n y  of  t h e m  w i t h  a w i d e  e c o l o g i c a l  
r a n g e  a n d  i m m e n s e  p o w e r  of  e x p a n s i o n .  T h e s e  p l a n t s  no  d o u b t  p e n e t r a t e d  
t h e  c u l t i v a t e d  a r e a s  a n d  f o u n d  c o n d i t i o n s  h e r e  s i m i l a r  to  t h o s e  p r e v a i l i n g  
in  t h e  o p e n  s t e p p e  c o m m u n i t i e s .  

P l a n t  g e o g r a p h i c a l l y  t h e  w e e d  f l o r a  c o n s t i t u t e s  a h e t e r o g e n o u s  e n t i t y .  
A p a r t  f r o m  m o n o r e g i o n a 1 s, i.e. p l a n t s  c o n f i n e d  to  a s i n g l e  r e g i o n  on ly ,  
t h e r e  a r e  m a n y  b i -  a n d  p 1 u r i r e g i o n a 1 s a m o n g  t h e m .  B u t  p l u r i r e g i o n -  
a l i t y  is  n o t  n e c e s s a r i l y  a c h a r a c t e r i s t i c  o f  s e g e t a l s ,  as  m i g h t  b e  s u g g e s t e d .  
T h i s  is  c l e a r l y  s e e n  f r o m  t h e  f o l l o w i n g  f i g u r e s :  

• 

tl 

Diagramatic representation of the Phytogeographical Distribution of the 
Palestine Segetals. 

M o n o r e g i o n a 1 s: A ~ O m n i  M e d i t e r r a n e a n ;  B ~ E a s t  M e d i t e r r a n -  

e a n ;  C ~ W e s t - ,  S o u t h -  a n d  N o r t h  M e d i t e r r a n e a n ;  D ~ I r a n o - T u r a n i a n ;  

E ~ S a h a r o - S i n d i a n ;  B i r e g i o n a 1 s: F ~-~ M e d i t e r r a n e a n  - I r a n o - T u r a n i a n ;  

G ~-~ E a s t - M e d i t e r r a n e a n  - I r a n o - T u r a n i a n ;  H ~ N o r t h  a n d  S o u t h  M e d i -  

t e r r a n e a n  - I r a n o - T u r a n i a n ;  I - ~  M e d i t e r r a n e a n  - S a h a r o - S i n d i a n ;  J ~ I r a n o -  

T u r a n i a n  - S a h a r o - S i n d i a n ;  K ---~ E u r o s i b e r o - B o r e o a m e r i c a n  - M e d i t e r r a n e a n ;  

P 1 u r i r e g i o n a 1 s: L ~ -  E x t r a t r o p i c a l  t r i r e g i o n a l s ;  M ~ B o r e a l o  - T r o -  

p i c a l s ;  N ~ S u b t r o p i c a l  - T r o p i c a l s .  
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1. Monoregionals 
A O m n i - M e d i t e r r a n e a n  ( incl .  s u b - M e d i t e r r a n e a n )  
B E a s t - M e d i t e r r a n e a n  ( incl .  s u b - E a s t - M e d i t e r r a n e a n )  

{ W e s t - M e d i t e r r a n e a n  
C ~ S o u t h - M e d i t e r r a n e a n  

N o r t h - M e d i t e r r a n e a n  
D I r a n o - T u r a n i a n  
E S a h a r o - S i n d i a n  

To ta l  of  M o n o r e g i o n a l s  

2. Biregionals 
F M e d i t e r r a n e a n  ~ I r a n o - T u r a n i a n  ( incl .  sub  Med  - I r - T u r )  
G Eas t  M e d i t e r r a n e a n  ~ I r a n o  T u r a n i a n  (incl .  sub  E. Med  

I r - T u r )  
H N o r t h - M e d i t e r r a n e a n  - -  I r a n o - T u r a n i a n  
I M e d i t e r r a n e a n  - -  S a h a r o - S i n d i a n  
J I r a n o - T u r a n i a n  ~ S a h a r o - S i n d i a n  

T o t a l  of B i r e g i o n a l s  

3. 

K 

L 

N 

71 spec ies  
97 spec ies  

1 spec ies  
3 spec ies  
5 spec ies  

55 spec ies  
22 spec ies  

255 spec ies  

104 spec ies  

25 spec ies  
3 spec ies  
2 spec ies  
3 spec ies  

141 species  

Pluriregionals 
E u r o s i b e r o  - B o r e o a m e r i c a n  - -  M e d i t e r r a n e a n  2 spec ies  
E u r o s i b e r o  - B o r e o a m e r i c a n  - -  M e d i t e r r a n e a n  - -  I r a n o -  

T u r a n i a n  , 17 species  
M e d i t e r r a n e a n  - -  I r a n o - T u r a n i a n  m S a h a r o - S i n d i a n  2 spec ies  
B o r e a l o - T r o p i c a l  22 spec ies  
M e d i t e r r a n e a n  - -  I r a n o - T u r a n i a n  - -  T r o p i c a l  7 spec ies  
M e d i t e r r a n e a n -  I r a n o - T u r a n i a n  ~ S a h a r o - S i n d i a n  - 

T r o p i c a l  , 2 spec ies  
Trop ica l ,  S o u t h - M e d i t e r r a n e a n - T r o p i c a l  a n d  S u b - S u d a n o -  

D e c c a n i a n  8 spec ies  
D i v e r s e  2 spec ies  

T o t a l  of  P l u r i r e g i o n a l s  

To ta l  n u m b e r  of spec ies  

62 spec ies  

458 spec ies  

The  a b o v e  f i gu re s  show t h a t  t he  g r e a t  m a j o r i t y  (80 % )  of t he  P a l e s t i n e  
w e e d s  b e l o n g  to t he  M e d i t e r r a n e a n  a n d  the  a d j a c e n t  I r a n o - T u r a n i a n  reg ions .  
I n  t h e  f o l l o w i n g  I w i sh  to  m e n t i o n  some  o b l i g a t o r y  w e e d s  of  each  g roup :  

1. O m n i -  ( o r  s u b - )  M e d i t e r r a n e a n :  

A d o n i s  m i c r o c a r p a  
A m m i  V i s n a g a  
B i f o r a  t e s t i c u l a t a  
C a p n o p h y l l u m  p e r e g r i n u m  
C h r y s a n t h e m u m  Mycon i s  
C h r y s a n t h e m u m  s e g e t u m  
H y p e c o u m  g r a n d i f l o r u m  
L a v a t e r a  t r i m e s t r i s  
L i n a r i a  c o m m u t a t a  
Med icago  s c u t e l l a t a  
Me l i l o tu s  s ege t a l i s  
No tobas i s  s y r i a c a  
O r n i t h o g a l u m  n a r b o n e n s e  

P h a l a r i s  b r a c h y s t a c h y s  
P h a l a r i s  b u l b o s a  
P h a l a r i s  c a n a r i e n s i s  
R a p h a n u s  R a p h a n i s t r u m  
Rido l f i a  s e g e t u m  
S c o l y m u s  m a c u l a t u s  
S e c u r i g e r a  S e c u r i d a c a  
S i l ene  ga l l i ca  
S i l ene  m u s c i p u l a  
S i l ene  n o c t u r n a  
T e u c r i u m  s p i n o s u m  
T h e s i u m  h u m i l e  
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2. E a s t -  (or sub-East-) Mediterranean: 

Astoma seselifolium 
Bellevalia Warburgii 
Cachrys goniocarpa 
Carthamus tenuis 
Centaurea Verutum 
Convolvulus palaestinus 
Cynara syriaca 
Euphorbia arguta 
Euphorbia cybirensis 
Exoacantha heterophylla 
Leontice Leontopetalum 

Medicago Blancheana 
Medicago galilaea 
Medicago rotata 
Molucella laevis 
Onosma giganteum 
Salvia pinnata 
Silene crassipes 
Silene damascena 
Specularia pentagonia 
Tordylium aegyptiacum 

3. S o u t h - M e d i t e r r a n e a n :  

Daucus aureus 
Ononis hirta 

Silene aegyptiaca 

4. M e d i t e r r a n e a n  (or s u b - M e d i t e r r a n e a n )  - I r a n o - T u r a -  
n i a n :  

Ammi majus 
Anchusa azurea 
Asperula arvensis 
Beta vulgaris 
Brassica nigra 
Bupleurum subovatum 
Calepina irregularis 
Cichorium pumilum 
Coronilla scorpioides 
Chrozophora tinctoria 
Euphorbia falcata 
Fumaria parviflora 
Galium tricorne 
Geropogon glabrum 
Gladiolus segetum 
Glaucium corniculatum 
Haplophyllum Buxbaumii 
Heliotropium europaeum 

Lathyrus erectus 
Leopoldia comosa 
Linaria Elatine 
Linaria spuria 
Malvella Sherardiana 
Melilotus indicus 
Ononis leiosperma 
Phalaris paradoxa 
Polygonum Bellardi 
Rapistrum rugosum 
Scandix Pecten Veneris 
Scorpiurus sulcata 
Silene conoidea 
Sinapls alba 
Sinapis arvensis 
Vaccaria segetalis 
Valerianella coronata 
Vicia angustifolia 

5. E a s t - M e d i t e r r a n e a n  (or s u b - E a s t - M e d i t  e r r  a n e a n )  - 
I r a n o - T u r a n i a n :  

Bellevalia rnacrobotrys 
Bongardia Chrysogonum 
Bupleurum Fontanesii 
Campanula strigosa 
Centaurea iberica 
Cephalaria syriaca 
Coriandrum sativum 
Erucaria myagroides 

Euphorbia aleppica 
Ornithogalum brachystachys 
Scandix iberica 
Tragopogon longirostre 
Valerianella vesicaria 
Vinca herbacea 
Vogelia apiculata 

6. I r a n o - T u r a n i a n  (or s u b - I r a n o - T u r a n i a n ) :  

Achillea Santolina 
Alhagi Maurorum 
Aristolochia Maurorum 
As~ragalus oocephauls 

BeUevalia longipes 
Bunium elegans 
Carthamus glaucus 
Convolvulus stachydifolius 
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Charact. species of Association and 
Alliance 
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Prosopisiarcata . . . . . . . . . . . . . . . .  2-3 + - 3  2-3 2-3 2-7 1-2 2-2 2-2 1-2 + . 2-2 4-2 . 2-2 2-2 4-2 2-2 2-2 2-2 + 3-2 2-2 + 2-2 + + 2-2 2-2 2-3 . 2-2 1-2 1-2 1-2 + V 
Alhagi Maurorum . . . . . . . . . . . . . . . .  
Cynara syriaca . . . . . . . . . . . . . . . . . .  -~ 3-2 2-'2 + + "i- 1-'2 3-2 1-'2 1-'2 "i- 1-2 , + + + + 
Phiomis pungens . . . . . . . . . . . . . . . .  1-'2 + + + + Jr + + + 1-1 1--1 
Cemaurea Verutum . . . . . . . . . . . . .  + ' + + + + q- 
&kanna galilaea . . . . . . . . . . . . . . . .  q- ; + + -~ 
Cacnrys goniocarpa . . . . . . . . . . . . .  + -~ 
Bupleurum Fontanesii . . . . . . . . . . .  -~ q- q- 
Euphorbia cybirensis . . . . . . . . . . . .  2-'1 
Exoacantha he~erophylla . . . . . . . . . .  - + 1-'2 ' 
Onosma auriculatum . . . . . . . . . . . . .  + 
Scandix paiestina . . . . . . . . . . . . . . . . .  + . , , 
Stacnys Zoharyana . . . . . . . . . . . . . . . .  + . , 
Latnyrus gtoeospermus . . . . . . . . . . . .  + . , 

Differential species 
Euphorbia ialeata . . . . . . .  . ,  + + + + + 
Daucus aureus . . . . . . . . . . . . . . . . . .  1-2 + + + + 
Ammi Visnaga . . . . . . . . . . . . . . . . . .  
Ononishirta . . . . . . . . . . . . . . . . . . . .  -~ ; "i- "i" ; 
Ammi majus . . . . . . . . . . . . . . . . . . . . . . .  

Teucrium spinosum . . . . . . . . . . . . .  + , q- 
Capnophyllum peregrinum . . . . . . . .  
Te~ragonotobus .Requieni . , "i- 
Brassica nigra . . . . . . . . . . . . . . . . . . . . .  

Charact. species of Suborder Triti- 
eetalia orientalia 

Convolvulus betonieiMius . . . . . .  
Euphorbia arguta . . . . . . . . . . . . . . .  
Cephalaria synaca . . . . . . . . . . . . . .  
Antnemis pseudocotula . . . . . . . . .  
Anchusa strigosa . . . . . . . . . . . . . . . .  
Aliium Schuoerti . . . . . . . . . . . . . . .  
Carthamus glaucus . . . . . . . . . . . . . .  
Salvia syriaca . . . . . . . . . . . . . . . . . . .  
Tordylium aegyptiacum . . . . . . . . .  
Molucella laevis . . . . . . . . . . . . . . . . .  
Heiicophyllum crassipes . . . . . . . . .  
Ornithogalum narbonense 

ssp, brachystachys . . . . . . . . . . .  + + I--i + , , 
Medlcago rotata . . . . . . . . . . . . . . . .  q- i--I + 
Carthamus tenuis . . . . . . . . . . . . . . . . . . . .  
Betlevaiia trifoliata . . . . . . . . . . . . . . . . .  
Gundelia Tournelortii . . . . . . . . . . . . . .  -~ i- -~ 
Tetragonolobus palaestinus . . . . . . . . . . .  
Malcoimia crenmata . . . . . . . . . . . . .  _L. . 

Charaet. species of Order (Secaline- 
taha) and Class (Rudereto-Seeali- 
netea) 

Scolymus maculatus . . . . . . . . . . . . .  1-2 2-2 1-2 1-2 . 2-1 + 2-2 1-1 1--1 1-1 + 1-1 1-1 
Bupieurum subovatum . . . . . . . . . .  + 1-1 + -i- . + + + 
Convolvulus arvensis . . . . . . . . . . . .  
Rapistrum rugosum . . . . . . . . . . . . .  
Sinapis arvensis . . . . . . . . . . . . . . . .  
Vaccaria segetalis . . . . . . . . . . . . . . .  
Vicla narbonensis . . . . . . . . . . . . . . .  
Galium tricorne . . . . . . . . . . . . . . . .  
Phalaris brachystachys . . . . . . . . . .  

+ , + + + + + , 
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I 
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I 
I 
I 
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I 

Lavatera trimestris . . . . . . . . . . . . .  
Cichorium pumilum . . . . . . . . . . . . .  
M e l i l o i u s  i n d i e u s  . . . . . . . . . . . . . . . .  
Ridolfia segetum . . . . . . . . . . . . . . . .  
Ranunculus arvensis . . . . . . . . . . . .  
Anchusa azurea . . . . . . . . . . . . . . . .  q- , + q- + 
Geropogon glabrum . . . . . . . . . . . . .  
Chrozophora tinctoria . . . . . . . . . . .  ~- 2-'2 + + ; 
Anagallis eoerulea . . . . . . . . . . . . . .  
Centaurea hyalolepis . . . . . . . . . . . .  
Cynodon daetylon . . . . . . . . . . . . . . .  
Scabiosa prolifera . . . . . . . . . . . . . . .  
Beta vulgaris . . . . . . . . . . . . . . . . . . .  
Eruearia myagroides . . . . . . . . . . . .  
Hymenoearpus circinatus . . . . . . . .  
Senecio vernalis . . . . . . . . . . . . . . . .  
Seorpiurus murieatus . . . . . . . . . . .  
Trifolium resupinatum . . . . . . . . . .  
Phalaris bulbosa . . . . . . . . . . . . . . . .  
Ph. paradoxa . . . . . . . . . . . . . . . . . . .  
Gladiolus segetum . . . . . . . . . . . . . .  + 
Hypericum crispum . . . . . . . . . . . . .  
Lolium temulentum . . . . . . . . . . . . .  
Linaria Elatine . . . . . . . . . . . . . . . . .  1-1 
Convolvulus pentapetaloides . . . . .  + + 
Coronilla seorpioidss . . . . . . . . . . . .  + + 
Linaria halepensis . . . . . . . . . . . . . .  + 
Malvella Sherardiana . . . . . . . . . . . .  
Verbascum sinuatum . . . . . . . . . . . .  
Adonis microcarpa . . . . . . . . . . . . . .  
Eruca sativa . . . . . . . . . . . . . . . . . . . .  
Chrysanthemum coronarium .. . . .  
Fumaria densiflora . . . . . . . . . . . . . .  + 
Rhagadiolus stellatus . . . . . . . . . . . .  
Centaurea iberica . . . . . . . . . . . . . . .  
Sinapis alba . . . . . . . . . . . . . . . . . . . .  
Euphorbia Pephs . . . . . . . . . . . . . . .  
Ranunculus trachycarpus . . . . . . . .  
Lolium rigidum . . . . . . . . . . . . . . . . .  
Medicago tuberculata . . . . . . . . . . .  
Sonchus oleraceus . . . . . . . . . . . . . .  
Antirrhinum Orontium . . . . . . . . . .  
Medicago hispida . . . . . . . . . . . . . . .  
TriMium purpureum . . . . . . . . . . .  
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E u p h o r b i a  l a n a t a  
G l a d i o l u s  a t r o v i o l a c e u s  
G u n d e l i a  T o u r n e f o r t i i  
H y o s c y a m u s  r e t i c u l a t u s  
M a l v a  a e g y p t i a  

P h l o m i s  p u n g e n s  
P rosop i s  f a r c a t a  
S a l v i a  s y r i a c a  
S m y r n i o p s i s  c ach ro ide s  
T e u c r i u m  p a r v i f l o r u m  

7. B o r e a l o - T r o p i c a l :  

A m a r a n t h u s  g r aec i zans  
A m a r a n t h u s  l i v idus  
A m a r a n t h u s  r e t r o f l e x u s  
C o n v o l v u l u s  a r v e n s i s  

D i g i t a r i a  s a n g u i n a l i s  
E r a g r o s t i s  m e g a s t a c h y a  
P o r t u l a c a  o l e r a c e a  
S t e l l a r i a  m e d i a  

W e  sha l l  no t  l i s t  t h e  o t h e r  g roups  he re .  M e n t i o n  m a y ,  h o w e v e r ,  be  m a d e  
of  some  w e e d s  l i m i t e d  to  S y r i a  and  P a l e s t i n e  w h i c h  a r e  no t  f o u n d  ou t s ide  
t h e  s ege t a l  h a b i t a t s .  These  a re :  A s t o m a  s e s e l i f o l i u m ,  A s t r a g a l u s  
m a c r o c a r p u s ,  A s t r a g a l u s  o o c e p h a l u s ,  B e l l e v a l i a  l o n -  
g i p e s ,  C a c h r y s  g o n i o c a r p a ,  C a r t h a m u s  t e n u i s ,  C e n -  
t a u r e a  V e r u t u m ,  C y n a r a  s y r i a c a ,  D e l p h i n i u m ,  r i g i d u m ,  
E x o a c a n t h a  h e t e r o p h y l l a ,  S c a n d i x  p a l a e s t i n a ,  S i l e n e  
d a m a s c e n a ,  S t a c h y s  a r a b i c a ,  etc.  

S t i l l  m o r e  i n t e r e s t i n g  a r e  w e e d s  e n d e m i c  to P a l e s t i n e  only .  T h e s e  a re :  
A d o n i s  p a l a e s t i n a ,  L u p i n u s  p a l a e s t i n u s ,  V i c i a  

e s d r a e l o n i c a ,  L a t h y r u s  g l o e o s p e r m u s ,  C o n v o l v u l u s  
p a l a e s t i n u s ,  S a l v i a  E i g i i ,  A l k a n n a  g a l : i l a e a ,  L e o p o l d i a  
e b u r n e a ,  L i n a r i a  j o p p e n s i s ,  G a l i u m  u r o p e t a l u m ,  A n -  
t h e m i s  c o r n u c o p i a e ,  A s t r a g a l u s  b e r s a b e e n s i s ,  etc.  

IIl. The segetal plant Communities of Palestine. 

T h e  sege t a l  v e g e t a t i o n  of P a l e s t i n e  mus t ,  no doub t ,  be  c l a s sed  w i t h  t he  
R u d e r e t o - S e c a l i n e t e a  Br.  B1. (1936).  1 ) I t  can  scarce ly ,  h o w e v e r ,  b e  
i n c l u d e d  w i t h i n  t h e  O r d e r  S e c a 1 i n e t a 1 i a as d e s c r i b e d  and  c h a r a c t e r i z e d  
b y  B R A U N - B L A N Q U E T  (1931) for  E u r o p e  a n d  W. M e d i t e r r a n e a n .  This  is 
b e c a u s e  t h e  Eas t  M e d i t e r r a n e a n  sege ta l  c o m m u n i t i e s  h a r b o u r  a long  se r i es  
of loca l  c h a r a c t e r i s t i c  w e e d s  p l a y i n g  a mos t  i m p o r t a n t  p a r t  in  t h e  s e g e -  
t a l  vege t a t i on .  Th is  is a su f f i c i en t  r e a s o n  to class  t he  Eas t  M e d i t e r r a n e a n  
sege t a l  a s soc ia t ions  u n d e r  a p a r t i c u l a r  s u b o r d e r  of t he  S e c a 1 i n e t a 1 i a 
w h i c h  I w o u l d  p ropose  to t e r m  T r i t i c e t a l i a  o r i e n t a l i a .  

Th is  s u b o r d e r  c o m p r i s e s  in  P a l e s t i n e  4 a l l i ances  w e l l  b a s e d  f l o r i s t i c a l l y  
a n d  eco log ica l ly ,  each  e q u i v a l e n t  to t h e  S e c a 1 i n i o n Br.-B1. (1931) l a t e r  
s u b d i v i d e d  b y  T i i X E N  (1937) in to  S e c a l i n i o n  m e d i o e u r o p a e u m  
a n d  S. m e d i t e r r a n e u m .  T h e  e s t a b l i s h m e n t  of t h e s e  n e w  a l l i ances  for  
t he  loca l  s ege t a l  v e g e t a t i o n  seems  n e c e s s a r y  as  i t  is imposs ib l e  to w i d e n  t h e  
f r a m e  of t he  S e c a 1 i n i o n to such  an  e x t e n t  as  to  i n c l u d e  t h e r e i n  also a l l  
t h e  s ege t a l  a s soc ia t ions  of t h e  Eas t  M e d i t e r r a n e a n  count r ies .  I t  is su f f i c i en t  
to m e n t i o n  in  th i s  r e g a r d  t h a t  a t  l e a s t  170 spec ies  of s ege t a l  p l a n t s  of th i s  
c o u n t r y  a r e  no t  r e p r e s e n t e d  in  t he  W e s t  M e d i t e r r a n e a n  count r ies .  The  a l l i a n -  
ces a re :  

1. P r o s o p i d i o n  f a r c a t a e  s e g e t a l e  o c c u p y i n g  h e a v y  soils  of  
t h e  Coas t a l  P l a i n  a n d  i n t e r m o u n t a i n  va l l eys ,  m a i n l y  w i t h i n  t h e  M e d i t e r r a n e a n  
t e r r i t o r y .  

2. O n o n i d e t o - C a r t h a m i o n  t e n u i d i s ,  con f ined  to  t h e  t e r r a -  
ces a n d  p l a t e a u x  of  t h e  M e d i t e r r a n e a n  h i l l s  a n d  m o u n t a i n s .  

1) The au thor  fo l lowed the pr incip les  and methods  of phytosociological  research  
of the  Zi i r ich-Montpe l l ie r  school. Fo r  deta i l s  the  r eade r  is r e f e r r ed  to B r a u n -  
B l a n q u e t  (1928). 
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3. A c h i l l e i o n  S a n t o l i n a e ,  con f ined  to t he  loess and  s a n d y  
loess soils  of t h e  I r a n o - T u r a n i a n  N o r t h e r n  a n d  W e s t e r n  Negev.  

4. E r a g r o s t i o n  b i p i n n a t a e ,  con f ined  to t h e  s a n d y  c l ay  soils 
of t he  M e d i t e r r a n e a n  Coas t a l  P la in .  

A l t h o u g h  these  un i t s  a r e  w e l l  d i s t i n g u i s h e d  f r o m  one  a n o t h e r  eco log ica l ly  
a n d  f lo r i s t i ca l ly ,  t h e y  a r e  s p a t i a l l y  connec t ed  w i t h  one a n o t h e r  b y  t r ans i t ions .  
A l l  t he  a l l i ances  a r e  conf ined  to n o n - i r r i g a t e d  or  on ly  occas iona l ly  a n d  s l i gh t ly  
i r r i g a t e d  lands ,  of  bo th  w i n t e r  a n d  s u m m e r  crops.  

1. The  Prosopidion farcatae segetale. 

I t  c o m p r i s e s  t he  on ly  assoc ia t ion :  
Scolymeto-Prosopidetum fareatae ( -~  P r o s o p i d e t u m  f a r c a t a e  Eig.  1946). 

This  is one of t h e  mos t  i m p o r t a n t  a s soc ia t ions  a m o n g  t h e  sege ta l  v e g e -  
t a t i o n  of  Pa l e s t ine ,  S y r i a  a n d  to some e x t e n t  of N. I raq .  I n  P a l e s t i n e  i t  occu-  
p ies  l a r g e  a r eas  of t he  M e d i t e r r a n e a n  l o w l a n d s  and  p a r t l y  also t he  a d j a c e n t  
P l a i n s  of  t h e  I r a n o - T u r a n i a n  t e r r i t o r y  in  t he  J o r d a n  Va l l ey .  These  a r eas  
h a v e  been  c u l t i v a t e d  s ince  anc i en t  t imes  and  a r e  cons ide r ed  the  m a i n  g r a n a r y  
of  t he  coun t ry .  T h e y  a r e  g o v e r n e d  b y  a m i l d  r a i n y  w i n t e r  and  a d r y  a n d  ho t  
s u m m e r .  The  a m o u n t  of  a n n u a l  p r e c i p i t a t i o n  is no t  u n d e r  400 ram.  for  t h e  
g r e a t  p a r t  of t h e  a r e a  arid i ts  m o n t h l y  d i s t r i b u t i o n  is su f f i c i en t  to s u p p o r t  
w i n t e r  a n d  s u m m e r  c rops  w i t h o u t  or  a l m o s t  w i t h o u t  i r r iga t ion .  

The  e n t i r e  a r e a  is c h a r a c t e r i z e d  b y  deep  soils of v a r i o u s  or ig in ,  such  as  
h i g h l y  ca l ca reous  r endz inas ,  t r a n s p o r t e d  t e r r a  rossa,  ba sa l t  soils,  a l l u v i a l  l o a m s  
w i t h  Obvious h y d r o p e d i c a l  f ea tu res ,  etc. A l l  of t h e m  a r e  d e s i g n a t e d  b y  t h e i r  
h e a v y  t e x t u r e ,  a n d  m e d i u m  or  h igh  c a p a c i t y  of r e t a i n i n g  m o i s t u r e  at  a c e r t a i n  
d e p t h  d u r i n g  t h e  e n t i r e  yea r .  

F l o r i s t i c a l l y  t h e  S c o 1 y m e t o - P  r o s o p i d e t u m is r i ches t  in 
species.  N e a r l y  200 spec ies  h a v e  been  l i s t ed  in  t he  62 r eco rds  co l l ec t ed  of th is  
associa t ion .  M a n y  of t h e m  a re  c o m m o n  wides ,  o the r s  a r e  Eas t  M e d i t e r r a n e a n  
o b l i g a t o r y  w e e d s  and  a c o n s i d e r a b l e  n u m b e r  of t h e m  a r e  c h a r a c t e r i s t i c  spec ies  
of th i s  a s soc ia t ion  ( see  T a b l e ) ,  a m o n g  t h e m  ha l f  a dozen  e n d e m i c  to Pa le s t ine .  

Of  t he  p e r e n n i a l  d o m i n a n t s  t he  fo l l owing  m a y  be  m e n t i o n e d :  P r o s o p i s 
f a r c a t a ,  A l h a g i  M a u r o r u m ,  C o n v o l v u l u s  a r v e n s i s ,  C o n -  
v o l v u l u s  b e t o n i c i f o l i u s ,  C y n o d o n  d a c t y l o n ,  S o r g h u m  
h a l e p e n s e ,  P h a l a r i s  b u l b o s a .  A m o n g  the  a n n u a l  nox ious  w e e d s  
a r e  P h a l a r i s  p a r a d o x a ,  R a p i s t r u m  r u g o s u m ,  C e p h a l a r i a  
s y r i a c a ,  L o l i u m  t e m u l e n t u m ,  R i d o l f i a  s e g e t u m ,  A m m i  
V i s n a g a ,  B u p l e u r u m  s u b o v a t u m ,  G a l i u m  t r i c o r n e ,  etc. 

I n  a c c o r d a n c e  w i t h  i t s  w i d e  r a n g e  of  c l i m a t i c a l  a n d  e d a p h i c a l  r e q u i r e -  
m e n t s  a f e w  subassoc ia t ions ,  w e l l  c h a r a c t e r i z e d  b y  a n u m b e r  of p lan t s ,  h a v e  
been  r e a d i l y  d i s t i n g u i s h e d  in  th i s  associa t ion .  The  t y p i c a l  subas soc i a t i on  
occupies  t h e  g r e a t e s t  p a r t  of t h e  a r ea ;  t he  subas soc i a t i on  s u b h y d r o p h y 1- 
1 u m is con f ined  to  m o r e  h e a v y  soils  s o m e t i m e s  i n u n d a t e d  in w i n t e r  w h i l e  
t h e  subas soc i a t i on  C a r t h a m e t o s u m  g l a u c i  is f o u n d  a l m o s t  e x c l u -  
s i v e l y  on  h i g h l y  ca l ca reous  soils of  t h e  , ,Lissan M a r l "  in  t h e  B e t h - S h e a n  
V a l l e y  a n d  the  IYpper J o r d a n  Va l l ey .  A f ew o t h e r  subassoc ia t ions  h a v e  been  
d i s t i ngu i shed ,  a m o n g  t h e m  t h e  subas soc i a t i on  t r a n s i e n s ( t r a n s i t i o n a l  
b e t w e e n  P r o s o p i d e t u m  a n d  C a r t h a m e t u m  on r e n d z i n a s  of  t he  
W e s t e r n  Foo t  Hi l l  r e g i o n )  a n d  subas soc i a t i on  d e p a u p e r a t u m ( a t  t h e  
s o u t h e r n  t e r m i n u s  of  t h e  P r o s o p i d e t u m  in t h e  S h e f e l a ) .  The  l a t t e r  
t w o  a n d  o t h e r  m i n o r  v a r i a t i o n s  of  t h i s  a s soc ia t ion  h a v e  not  been  i n c l u d e d  
in  ou r  t ab le .  
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As to periodici ty there  is no m a r k e d  rest ing period for  this association 
during the whole year.  The ear ly  au tumn  is the germinat ion  period of most  
winter  annuals. In  ear ly  winter  a f ew widespread and very  common segetals 
and rudera ls  such as S e n e c i o  v e r n a l i s ,  C a l e n d u l a  a r v e n s i s ,  
F u m a r i a  t e n u i f l o r a ,  F. m i c r a n t h a ,  T h l a s p i  p e r f o l i a t a ,  
C a p s e l l a  B u r s a  p a s t o r i s ,  E r o d i u m  m o s c h a t u m ,  E. c i c u -  
t a r i u m, etc. occupy the field. Then the late winter  and spring f lora appears,  
amount ing  to over  a hundred  species, all annuals  except  a f ew hemic ryp to -  
phytes  such as C o n v o l v u l u s  a r v e n s i s ,  C. b e t o n i c i ,  f o l i u s ,  
C, a c h r y s  g o n i o c a r p a ,  A r i s t o l o c h i a  M a u r o r u m ,  V i n c a  
h e r b a c e a ,  etc., and some geophytes  of the genera  B e l l e v a l i a ,  
A l l i u m ,  O r n i t h o g a l u m ,  H e l i c o p h y l l u m ,  etc. F rom ear ly  
summer  to au tumn  the field is occupied by a few dominant  species. The 
earliest  to appear  are S c o l y m u s  m a c u l a t u s ,  C e n t a u r e a  V e -  
f u t u r e ,  A m m i  V i s n a g a ,  E r y n g i u m  c r e t i c u m ,  H a p l o -  
p h y l l u m  B u x b a u m i i .  Somewhat  later  in the season P r o s o p i s  
and A l h a g i  blossom, wi th  them C y n a r a  s y r i a c a ,  C h r o z o p h o r a  
t i n c t o r i a ,  L i n a r i a  E l a t i n e ,  L i n a r i a  c o m m u t a t a ,  various 
t I e l i o t r o p i a ,  E u p h o r b i a  l a n a t a ,  E u p h o r b i a  a l e p p i c a  
(still  in f lower) ,  M a l v e l l a  S h e r a r d i a n a ,  A l k a n n a  g a l i l a e a  
and others. The group of species belonging to the summer  aspect is of pecu-  
l iar  ecological significance- some of them have  exceedingly deep roots (up 
to 15 m. or more  in P r o s o p i s ) .  

Unfor tuna te ly  the late s u m m e r  plants  have  for technical reasons not been 
ful ly noted in the following records and their  occurrence is much  more  f re -  
quent  than  recorded here. 

Apar t  f rom the species listed in table  I a large number  of companions 
and characteris t ics  of class, order and subo rde r  have  not been noted except  
in one, two or three  records. These species are ful ly recorded here  (number  
of records in b racke ts ) :  

Species observed in three  records:  

Acanthus  syriacus (1, 23, 24), Ainsworthia  t rachycarpa  (23, 24, 25), 
Alopecurus myosuroides  (24, 25, 31), Chrysan themum segetum (32, 33, 35), 
Hippocrepis  bisiliqua (30, 31, 33), Koeleria  phleoides (24, 31, 32), L inum 
pubescens (25, 32, 33), Notobasis syriaca (7, 16, 19), P lantago Lagopus (32, 
33, 34), P lantago Psyl l ium (23, 25, 30), Silene rubel la  (25, 28, 32)..  

Species observed in two records: 

Asteriscus aquaticus (23, 33), Astragalus  hamosus (28, 32), Avena  sterilis 
(26, 34), Bromus  japonicus (34, 35), Calendula arvensis  (23, 24), Erodium 
malacoides (26, 33), Euphorbia  exigua (28, 32), Falcar ia  vulgaris  (33, 35), 
Fumar ia  mic ran tha  (30, 33), Hedypnois  cretica (25, 33), Lava te ra  cretica 
(28, 33), Onobrychis  squarrosa (26, 30), Ononis le iosperma (7, 31), Scandix 
Pecten Veneris (23, 24), S i lybum Mar ianum (27, 32), Sorghum halepense 
(11, 16), Tr i fol ium tomentosum (26, 32), Trigonella arabica (28, 33), Trigo-  
nella spinosa (29, 32), U r o p e r m u m  picroides (24, 31), Valerianel la  coronata 
(25, 32). 

Species observed in one record: 

Aegilops speltoides (35), Andropogon annulatus  (32), Anthemis  mela -  
nolepis (34), Astragalus  macrocarpus  (23), Atr iplex Hal imus (26), Bongardia 
Chrysogonum (8), Brachypodium distachyurn (25), Bromus alopecurus (34), 
Bromus macros tachys  (26), Bromus  scoparius (26), Campanula  strigosa (31), 
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Caucalis l ep tophyl la  (23), Chenopodium mura le  (31), Convolvulus Dorycnium 
(23), Convolvulus  s tachydifol ius  (31), Crepis  aspera  (28), Cressa cret ica 
(35), Echium i ta l icum (25), Eremostachys  lac in ia ta  (26), Fi lago germanica  
(25), Hel io t ropium europaeum (31), He lmin th ia  echioides (34), Hirschfeldia  
incana (24), Hordeum bulbosum (35), Hordeum i thaburense  (26), Hordeum 
m a r i n u m  (35), Inula  viscosa (35), Lagoecia  cuminoides (34), La thy rus  Aphaca  
(24), La thy rus  marmora tus  (24), L ina r i a  mic ran tha  (31), L y t h r u m  f lexuo-  
sum (25); Malva  nicaeensis  (29), Meli lotus sulcata  (24), Mercuria l is  annua 
(28), Orobanche sp. (29), P isum elat ior  (24), Fu l i ca r i a  arabica  (34), Rumex 
pulcher  (34), Sa lv ia  cognata  (23), Sa lv ia  Horminum (26), Scandix  iber ica  
(26), Sc rophula r ia  xanthoglossa  (23), Si lene fuscata  (29), Solanum nigrum 
(31), Tr i fo l ium campes t re  (33), Tr i fol ium lappaceum (29), Valer ianel la  
vesicar ia  (32), Vicia angust i fol ia  (31), Vinca herbacea  (3). 

Rec. 1. 
Rec. 2. 
Rec. 3. 
Rec. 4. 
Rec. 5. 
Rec. 6. 

Rec. 7. 
Rec. 8. 
Rec. 9. 
Rec. 10. 
Rec. 11. 

Rec. 12. 
Rec. 13. 
Rec. 14. 
Rec. 15. 
Rec. 16. 

Rec. 17. 
Rec. 18. 
Rec. 19. 

Rec. 20. 

Rec. 21. 
Rec. 22. 

Rec. 23. 

Rec. 24. 

Rec. 25. 

Rec. 26. 
Rec. 27. 
l~ec. 28. 

Rec. 29. 

Rec. 30. 
Rec. 31. 
Rec. 32. 
Rec. 33. 
Rec. 34. 
Rec. 35. 

Location and environment  of records: 

Esdraelon Plain, Merhavia, heavy basalt soil; wheat field. 
Ibidem, 5 km. S. of Afule, basalt soil intermingled with lime; wheat field. 
Ibidem, 1 kin. S. of Afule, soil as above; field fallow for one year. 
Ibidem, between Jenin and Afule, plain, deep terra rossa. 
Lower Galilee, between Moledeth and Kumi, basalt soil; fallow field. 
Ibidem, between Sarona and Kafr Kama, basalt soil; field ploughed for 
summer crops but not sown. 
Ibidem, Sarona, black basalt soil; wheat field. 
Ibidem, between Kafr Kama and Meshkha; all as above. 
Ibidem, between Ain-Dor and Mt. Tabor; all as above. 
Esdraelon Plain, 2--3 km. S. of Merhavia, terra  rossa; fallow wheat field. 
Lower Galilee, 5 km. S.W. of Meshkha, shallow and stony basalt soil; 
field of Durrah (Sorghum vulgare),  details not noted. 
Ibidem, ~env. of Suk el Khan, basalt soil not ploughed for one year. 
Ibidem, near Kafr  Kama, plain deep basalt  soil; fallow field. 
Ibidem, badly grown maize field, soil as above. 
Ibidem at a certain distance from above, well grown maize field. 
Eastern shore of Lake Kinnereth, env. of Ain Gev, alluvial plain, grayish 
white calcareous soil, alfalfa field scantily irrigated in winter. 
Ibidem, ,Lissan Marl" soil, slight and somewhat moist depression. 
Ibidem, between Ain-Gev and Samrah, conditions as above. 
Upper Jordan Valley, Kerak near Degania, ,,Lissan Marl" soil, slightly 
irr igated in winter; wheat field. 
Ibidem, environs of Kinnereth settlement, grey basalt-calcareous trans- 
ported soil, wheat field scantily irrigated in winter. 
Ibidem, near Degania Beth, all as above. 
Ibidem, 2 kin. East of Beith Zera, grayish-white highly calcareous ,,Lis- 
san Marl" soil, fallow field. 
Ibidem, between Massada and Shaar Hagolan, grey calcareous soil, 
fallow plot near wheat field. 
Beth-Shean Valley, env. of Nevei-Eithan, white grayish ~alcareous, Lissan 
Marl soil, fallow plot near wheat field scantily irrigated in winter. 
Ibidem, 1,5 km. N. of Favarneh, calcareous soil ploughed for winter 
crops but  not sown. 
Ibidem, Maoz, soil as above, plot fallow for one year, non-irrigated. 
As above, wheat field scantily irrigated in winter. 
Ibidem, 1 kin. N. of Favarneh, calcareous heavy soil, fallow plot ploughed 
but not sown, near a wheat field scantily irrigated. 
Esdraelon Plain, between Afule and Ain-Harod, basalt soil, plot fallow 
for a few years. 
Ibidem, near Shata, deep basalt soil, field fallow for a few years. 

I b i d e m ,  field of irr igated forage crops not ploughed after last harvest. 
Beth-Shean Valley, 1 krm N. of Samrieh, irrigated heavy soil. 
Ibidem, n. Favarneh, calcareous heavy soil, fallow plot. 
Sharon Plain, n. Hedera, deep heavy soil, fallow plot. 
Plain of Acre, NE. of Sabinia, heavy soil cracked in summer. 



T A B L E  II. 

A s s o c i a t i o n  of  O n o n i s  l e i o s p e r m a - C a r t h a m u s  t e n u i s .  

No.  o f  r e c o r d  

A r e a  in  m ~ 

C o v e r a g e  of  w e e d s  

Charact .  spec i e s  of  A s s o c i a t i o n  a n d  
A l l i a n c e  

B u p l e u r u m  n o d i f l o r u m  . . . . . . . . . .  
C a m p a n u l a  s t r i g o s a  . . . . . . . . . . . . .  
A s t o m a  s e s s i l i f o l i a  . . . . . . . . . . . . . .  
C e r a s t i u m  d i c h o t o m u m  . . . . . . . . . .  
A s p e r u l a  a r v c n s i s  . . . . . . . . . . . . . . .  
S i l e n e  l o n g i p e t a l a  . . . . . . . . . . . . . . .  
G l a d i o l u s  a t r o v i o l a c e u s  . . . . . . . . . .  
C a l e p i n a  i r r e g u l a r i s  . . . . . . . . . . . . .  
L i n u m  m u c r o n a t u m  . . . . . . . . . . . . .  
Silene crassipes ................. 

P r e f e r e n t i a l s  
O n o n i s  l e i o s p e r m a  . . . . . . . . . . . . . .  
C a r t h a m u s  t e n u i s  . . . . . . . . . . . . . . .  
B o n g a r d i a  C h r y s o g o n u m  . . . . . . . .  
V i c i a  a n g u s t i f o l i a  v a r .  a m p h i c a r p a  
L e o n t i c e  L e o n t o p e t a l u m  . . . . . . . . .  
S p e c u l a r i a  p e n t a g o n i a  . . . . . . . . . . .  

Charact .  spec ies  of  S u b o r d e r  Tri t i -  
ceta l ia  o r i e n t a l i a  

T e t r a g o n o l o b u s  p a l a e s t i n u s  . . . . . .  
C o n v o ! v u l u s  b e t o n i c i f o l i u s  . . . . . . .  
C e p h a l a r i a  s y r i a c a  . . . . . . . . . . . . . .  
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Rec. 36. 

Rec. 37. 

Sharon Plain, n. Kfar  Vitkin, heavy somewhat moist soil near river, 
vetch-barley field. 
Ibidem, as in above, but plot 500 m. far away from river. 

2. The  O n o n i d e t o - C a r t h a m i o n  tenuidis .  

This a l l iance is neares t  the  P r o s o p i d i o n but  is wel l  d is t inguished 
f rom it both  ecological ly and f loris t ical ly.  Whi le  the  P r o s o p i d i o n is con- 
f ined to deep heavy  lowland  soils the C a r t h a m i o n comprises the  weed 
vege ta t ion  of the  hi l ls  and  moun ta in  region ma in ly  f rom 300 m. above S.L. 
where  the  soil is exceedingly  poor, shal low and most ly  stony, wi th  p r imi t ive  
agr icul ture .  I t  is charac te r ized  by  a number  of exclusive and pre fe ren t ia l  
species as wel l  as by  the absence of many  species character is t ic  of the  P r o- 
s o p i d i o n .  

The C a r t h a m i o n  no doubt  comprises a number  of associations 
widespread  th roughout  the  h i l ly  dis tr icts  of the  NE countr ies  but  as ye t  
the fol lowing only has been more or less adequa te ly  s tudied:  

The assoc iat ion  of  Ononis  l e i o s p e r m a  - -  Car thamus  t enu i s  (E ig  1946).  

Widely  d i s t r ibu ted  over  the  hil ls  and  mounta ins  of Pales t ine ' s  Med i t e r r a -  
nean  te r r i to ry .  Al though  i n c l u d i n g  some minor  var ian t s  it  is more  or less 
homogeneous in composit ion in the whole area  examined.  I t  is confined to 
the dis t r ic ts  of t e r r a  rossa and w h i t e - g r a y i s h  h ighly  calcareous rendzina,  
most ly  wi th  t runca ted  profi les  and s tony texture .  Agr icu l tu re  on these lands  
is often l imi ted  to te r races  and patches  unf i t  for mechanized methods  of 
cul t ivat ion.  Crop rotat ion,  if pract ised,  is most ly  biennial .  The main  win te r  
crops are  whea t  or ba r l ey  whi le  the  ma in  summer  crops are  du r r ah  (S o r '  
g h u m  a n n u u m )  or sesame. 

F lor i s t i ca l ly  this  association differs  f rom all  other  local segetal  associa-  
t ions by  a number  of character is t ic  species, though it has a great  number  of 
class-  and order  character is t ics  i n  common wi th  the  P r o s o p i d e t u m. As 
in the  la t te r  the to ta l  number  of species is r a the r  high; most  of them show 
only low presence. 

While  the  win te r  aspect  is domina ted  by  a la rge  number  of widespread  
Eas t -Med i t e r r anean  and Omni -Me d i t e r r a ne a n  weeds, the summer  aspect is 
r a the r  poor in species. Among the la t ter ,  O n o n i s  l e i o s p e r m a ,  C a r -  
t h a m u s  t e n u i s ,  C h r o z o p h o r a  t i n c t o r i a ,  L i n a r i a  E l a -  
t i n e ,  H e l i o t r o p i u m  v i l l o s u m  are  most s t r iking.  O n o n i s  
1 e i o s p e r m a is a seasonal ly  d imorphic  hemic ryp tophy te  wi th  a roset te  
of mesomorphic  leaves in win te r  and  lang thorny  f lower ing shoots bear ing  
smal l  leaf le ts  in summer.  C a r t h a m  u s  is a summer  annual  densely cove- 
r ing  huge areas  of the cu l t iva ted  hi l ls ides wi th  its grey  colour. The presence 
of the  species of the  summer  aspect  is cons iderably  higher  than  m a r k e d  in 
the  tab le  (no. I I ) .  

Species (incl. companions,  character is t ics  of class, order  and suborder )  
observed only in one or two records  have  not been included in the table.  
Here is a l ist  of t hem (number  of record  in b racke t s ) .  

Species observed in two r e c o r d s :  

Ainswor th ia  t r a chyca rpa  (19, 20), Bel leval ia  f lexuosa (19, 21), Beta  vu l -  
garis  (17, 18), Bifora  tes t icu la ta  (19, 20), Bromus macros tachys  (19, 21), 
Bup leu rum Fontanes i i  (17, 18), Calendula  arvensis  (8, 14), Car thamus  glaucus 
(10, 12), Centaurea  iber ica  (6, 7), Daucus Broter i  (8, 21), Daucus max imus  
(17, 20), E lymus  Del i leanus (19, 20), Erucar ia  myagro ides  (8, 9), Gal ium 
h ie roso lymi tanum (5, 19), Hippocrepis  bis i l iqua (9, 19), Hischfeldia incana 
(14, 21), Meli lotus indica (14, 15), P lan tago  cret ica  (19, 21), Po te r ium spino-  
sum (8, 21), Po te r ium ver rucosum (19, 20), Sa lv ia  syr iaca  (10, 19), Scabiosa 
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prolifera (1, 3), Scandix Pecten Veneris (15, 19), Scrophularia Peyroni  (8, 
1O), Silene conoidea (6, 21), Sinapis alba (18, 21), Tordylium aegyptiacum 
(1, 18), Trifolium purpureum (6, 20), Trifolium stellatum (t0, 19), Veronica 
syriaca (11, 20), Vogelia apiculata (12, 13). 

Species observed in one record: 

Acanthus syriacus (3), Ammi  Visnaga (17), Anchusa aegyptiaca (1)~ 
Anchusa hybrida (19), Anchusa strigosa (9), Artedia squamata (16), Arum 
palaestinum (11), Arena  barbata (5), Bromus sp. (14), Caucalis leptophylla 
(21), Caucalis tenella (21), Daucus aureus (10), Erodium cicutarium (8), 
Evax contracta (19), Falcaria vulgaris (12), Hordeum ithaburense (3), Inula 
viscosa (15), Lactuca Scariola (11), Lagoecia cuminoides (19), Lamium 
amplexicaule (8), La thyrus  annuus (6), La thyrus  Aphaca (8), Medicago 
scutellata (18), Melilotus sulcata (14), Ochtodium aegyptiacum (14), Scor-  
zonera palaestina (19), Securigera securidaca (9), Si lybum Marianum (1), 
Thesium humile (9), Tolpis virgata (21), Trifolium resupinatum (19), Trifo- 
lium spumosum (10), Trifolium xerocephalum (9), Urospermum picroides (9), 
Valerianella vesicaria (5). 

Location and environment of reeords: 

Rec. 1. Lower Galilee, Plain near Wadi Hamam (S. of Migdal), shallow stony 
soil, lentil field. 

Ree. 2. Samaria, between lYIt. tteteri and Bath Shlomo, rendzina soil, vetch field. 
Rec. 3. NE. of Jerusalem, grayish white calcareous soil, wheat field. 
Ree. 4. Judean Mountains, E. of Kiryath Anavim, terra rossa, lentil field. 
Rec. 5. Ibidem, between Motza and Kiryath Anavim, stony plain terra rossa, 

fallow plot. 
Rec. 6. Ibidem, n. Suba, grayish white soil, plot fallow for one year. 
Rec. 7. Jerusalem, env. of Sanhedria, stony terra rossa. 
Rec. 8. Lower Galilee, between Afule and Nazareth, dark grey calcareous, 

somewhat stony soil, wheat field. 
Rec. 9. Ibidem, between Nazareth and Tiberias, n. Kafr Kama, compact white 

calcareous stony soil, barley field. 
Rec. 10. Upper Galilee, between Kadesh and Malkieh, deep stony terra rossa, 

barley field. 
Ree. 11. Ibidem, S. of Gush Halab, basalt soil covered with basalt and limestone 

boulders, wheat field. 
Rec. 12. Ibidem, between Gush-Halab and Saasa, terra rossa transported in an 

intermountain valley, wheat field. 
Rec. 13. Ibidem, 1,5 kin. E. of Hurfesh, intermountain valley, terra rossa, wheat 

field. 
Rec. 14. Ibidem, between Tarshiha and Pekiin, white marly and stony soil, wheat 

field. 
Rec. 15. Ibidem, between Sukhmata and Pekiin, grayish white marly and stony 

soil. 
Rec. 16. Ibidem, at a distance of one kin. from above, dark stony terra rossa 

at foot of mountain, wheat field. 
Rec. 17. Samaria, env. of Dalia, rendzina soil with stony surface, rye field. 
Rec. 18. Ibidem, 1 kin. N. of Dalia, rendzina soil, rye field. 
Rec. 19. Judean Mountains, above Ain-Karem, field fallow for one year, stony 

terra rossa. 
Rec. 20. Ibidem, Jerusalem terraces sloping the Matzleva Valley, terra rossa, 

wheat field fallow the second year. 
Rec. 21. Ibidem, between Jerusalem and Malha, terra rossa, wheat field fallow 

for the second year. 

3. T h e  Aehi l le ion Santolinae. 

This alliance is confined to the Negev of Palestine and is one of the out-  
standing features of this region. It  characterizes extensive agricultural areas 
of I rano-Turanian  and Saharo-Sindian territories, where the mean annual  
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precipitation barely reaches 200 mm. Another feature is the strong fluctuation 
in the rainfall from year to year. Agriculture accordingly is very unstable 
here. 

Edaphically this alliance accupies two more or less well defined soil varie- 
ties, viz. the loess and the sandy loess soils. Both are eolian in origin but 
differ from one another in their moisture retention capacity. 

As seen from the table this alliance is distinguished from all other local 
alliances by series of characteristic species (exclusives, differentials and regio- 
nals) as well as by a number of desert companions. The total number of species 
is rather small. 

The alliance comprises two associations: the A c h i I I e e t u m S a n t o- 
linae and the association of Leopoldia eburnea m Lolium 
G a u d i n i. The former is confined to loess soil in N. Negev, the latter to 
loessy sands. Both develop under desert conditions and none has a well 
developed summer aspect. 

The Aehilleetum Santolinae (Eig, 1946) 

It covers vast stretches in the loess region of the N. Negev where agri- 
culture is semi-nomadic and mainly confined to winter crops. According to 
edaphical variations (amount of CaCO~, stoniness, depth of soil layer, etc.) 
this associations has been subdivided into three subassociations (Z oh a ry- 
F e i n b r u n 1942) but for lack of sufficient data I prefer not to record them 
in the following table. 

As a whole, the association comprises many desert weeds alongside Me- 
diterranean and polychorus weeds. To the former belong A c h i 11 e a S a n- 
tolina, G1aucium corniculatum, Hyoscyamus reticula- 
tus, Leopoldia 1ongipes, Bellevalia Eigii, Malabaila 
Sekakul, etc. To the non-desert weeds belong Thesium humile, 
Phalaris, Brachypodium, Koeleria, etc. 

Table HI. Achilleetum Santolinae 
(Percentage of presence) 

Characteristic species of the association 

93 Achillea Santolina 17 Vicia narbonensis var. serrata 
60 Glaucium corniculatum 13 Malabaila Sekakul 
47 Salvia lanigera 10 Pithuranthos tortuosus 
43 Hyoscyamus reticulatus 10 Ixiolyrion montanum 
33 Leopoldia longipes 7 Gypsophila porrigens 
33 Malva aegyptia 7 Linaria floribunda 
27 Onopordon alexandrinum 7 Astragalus kahiricus 
20 Salvia spinosa 7 Anabasis Haussknechtii 
20 Launea tenuiloba 3 Tulipa amblyophylla 
20 Linar ia  albifrons 3 P isum humile  
20 Bellevalia  Eigii 3 Vieia monan tha  
17 Bup leu rum subova tum 3 La thyrus  pseudocicera 

ear .  he te rophyUum 

Characteristic species of alliance (Achilleion Santolinae). 

67 Plantago albicans 
67 Trigonel la  arabica  
43 Astragalus  a lexandr inus  
20 Scleropoa memphi t i ca  

7 Linar ia  ascalonica 

7 Astragalus  peregr inus  
3 Coronilla r epanda  
3 Argyro lob ium uni f lorum 
3 Astragalus  annular is  
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Characteristic species of suborder (Triticetalia orientalia). 

37 Gundelia Tournefortii  
33 Anthemis pseudocotula 
27 Leontice Leontopetalum 
17 Erucaria Boveana 
13 Centaurea hyalolepis 
13 Eryngium creticum 
10 Ifloga spicata 

7 AUium Ampeloprasum 
7 Hippocrepis unisiliquosa 
7 Gladiolus atroviolaceus 

7 Linaria joppensis 
7 Silene longipetala 
3 Caucalis tenella 
3 Cephalaria syriaca 
3 Convolvulus Dorycnium 
3 Eremostachys laciniata 
3 Helicophyllum crassipes 
3 0 n o b r y c h i s  squarrosa 
3 Carthamus tenuis 

Characteristic species of order (Seealinetalia) and class 
(ltudereto - Secalinetea) 

50 Thesium humile 7 Asteriscus aquaticus 
37 Cynodon Dactylon 7 Ammi majus 
23 Koeleria phleoides 7 0 r o b a n c h e  cernua 
23 Anagallis coerulea 7 Plantago Lagopus 
20 Convolvulus althaeoides 7 Vaccaria segetalis 
13 Leopoldia comosa 3 Polygonum equisetiforme 
13 Silene colorata 3 Fumaria  micrantha 
13 Phalaris brachystachys 3 Sinapis arvensis 
13 Filago spathulata 3 Convolvulus arvensis 
13 Coronilla scorpioides 3 Malvella Sherardiana 
10 Brachypodium distachyum 3 Lotus villosus 
10 Hyper icum crispum 3 Calendula arvensis 
10 Chrozophora tinctoria 3 Cnicus benedictus 

7 Phalaris paradoxa 3 Ant i r rhinum Orontium 
7 Galium tricorne 3 Papaver  hybr idum 
7 Plantago Psyllium 3 Herniaria cinerea 
7 Hordeum mur inum 3 Lolium rigidum 
7 Scorpiurus muricatus? 3 Trifolium campestre 
7 Hymenocarpus circinatus 

Desert wides 

33 Peganum Harmala 
20 Reseda decursiva 
17 Schismus calycinus 
17 Matthiola livida 
13 Senecio coronopifolia 
10 Adonis dentata 

7 Torularia torulosa 

7 Trigonella stellata 
7 Gastrocotyle hispida 
3 Reboudia pinnata 
3 Astragalus callichrous 
3 Linaria Haelava 
3 Calendula aegyptiaca 

Accidentals (mainly relic weeds, all perennials) 

33 Asphodelus microcarpus 
10 Pallenis spinosa 
10 Verbascum fruticulosum 
7 Alkanna strigosa 

7 Anchusa strigosa 
7 Lycium europaeum 
3 Gypsophila Rokejeka 
3 Heliotropium rotundifolium 
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3 T h y m e l a e a  h i r s u t a  
3 A s t r a g a l u s  s anc tus  
3 U r g i n e a  m a r i t i m a  
3 S c r o p h u l a r i a  x a n t h o g l o s s a  
3 A n a g y r i s  f oe t i da  
3 A j u g a  I v a  

3 B e l l e v a l i a  d e S e r t o r u m  
3 M a r r u b i u m  A l y s s o n  
3 V e r b a s c u m  e r e m o b i u m  
3 L a c t u c a  o r i e n t a l i s  
3 V e r b a s c u m  s i n u a t u m  
3 D i a n t h u s  m u l t i p u n c t a t u s  

Of  th i s  a s soc ia t ion  30 r e c o r d s  h a v e  been  co l l ec t ed  f r o m  t h e  fo l l owing  
loca l i t i e s :  
Rec. 1. Negev, 10 kms. N. of Bersheva,  f ie ld on slope of a hil l .  
Rec. 2. Negev, 18 kms. N. of Bersheva,  whea t  field, loess soft. 
Rec. 3. Negev, 18 kms. NW. of Bersheva  and 2 kms. E. of Bi r -Abu-Mansur ,  

plain,  whea t  field. 
Rec. 4. Negev, 5 kms. SW. of Kaufakha ,  loess soil, fa l low field. 
Rec. 5. Negev, 6 kms. S. of Te l -Abu-Hure i ra ,  be tween  Gaza and Bersheva.  
Rec. 6. Negev, 5 kms. N. of She ikh  Nuran,  loess soft, b a r l e y  field.  
Rec. 7. Negev, 12 kms. NE. of Bersheva,  loess soil. 
Rec. 8. Negev, 20 kms.  N. of Bersheva,  loess soil  covered wi th  pebbles,  whea t  

f ield.  
Rec. 9. Negev, 17 kms. NW. of Bersheva,  env.  of Bi r -Abu-Mansur ,  typ ica l  loess 

soil, whea t  f ield.  
Rec. 10. Negev, 5 kms.  S. of B i r -Abu-Mansu r  and 15 kms. NW. of Bersheva,  

compact  whea t  field.  
Rec. 11. Negev, 5 kms. N. of B i t  A b u  Iraquia ,  about  14 kms. NW. of Bersheva,  

whea t  field,  typ ica l  loess soil. 
Rec. 12. Negev, about  5 kms. NW. of Bersheva,  compact  loess soil  typ ica l  of the  

Bersheva  distr ict ,  field. 
Rec. 13. Negev, 7 kms. W. of Bersheva,  loose loess soil, ba r l ey  field;  genera l  

coverage  of weeds  20 %. 
Rec. 14. Negev, about  12 kms. W. of Bersheva,  fa l low field;  genera l  coverage 

of weeds  60 %. 
Rec. 15. Negev, 11/2 kms. W. of Bersheva,  l ight  coloured loess soil, ba r l ey  field;  

genera l  coverage together  wi th  crop 60 %. 
Rec. 16. 24 kms. NW. of Bersheva,  2 - -3  kms. N. of K h a n - e l - F a r ,  loess soil. 
Rec. 17. Negev, about  16 kms.  SE. of Wadi  Shalala ,  on the  road  be tween  Gaza  

and Bersheva ,  loess soil, edge of a ba r l ey  field,  loess s t r ewn wi th  pebbles .  
Rec. 18. Negev, about  15 kms. SE. of Wadi  Shalala,  on the road  be tween  Gaza  

and Bersheva,  loess soil, ba r l ey  field. 
Rec. 19. Negev, about  18 kms. SW. of Bersheva,  loess soil, ba r l ey  field. 
Rec. 20. Negev, about  20 kms. SW. of Bersheva,  loess soil, ba r l ey  field. 
Rec. 21. Negev, env. of Khan-Abu-Sughe iban ,  about  14 kms. W. of Bersheva,  

loess soil, b a r l e y  field. 
Rec. 22. Negev, about  6 kms. NE. of Ain-esh-Shala la ,  be tween  Khan-Yunis  and 

Berheva,  loess soil, ba r l ey  field.  
Rec. 23. Negev, about  13 kms. W. of Bersheva,  typ ica l  loess, ba r l ey  field. 
Rec. 24. Negev, about  3 kms. E. of Bersheva,  loess soft, whea t  field. 
Rec. 25. Negev, 13 kms. S. of Gaza, on the  road  to Rafah, loess plain,  ba r l ey  field. 
Rec. 26. Eas te rn  Negev, env. of Wad i  Shalala,  on the  road be tween  Gaza and 

Bersheva,  loess soil, b a r l e y  field. 
Rec. 27. Negev, about  11,5 kms. NE. of Bersheva,  typ ica l  loess soil. 
Rec. 28. Negev, 1 km. of the  crossroads Gaza  - Bersheva  - Immara ,  loess plain,  

f r inges  of ba r l ey  f ield;  genera l  coverage 70 %. 
Rec. 29. Negev, env. of Abassan,  loess soil, ba r l ey  field. 
Rec. 30. Negev, about  16 kms. E. of Bersheva,  env. of Khi rbe t -e l -Vaten ,  loess 

soil  in a Wadi ,  poor  ba r l ey  crop. 

A s s o c i a t i o n  of  L e o p o l d i a  e b u r n e a  - L o l i u m  G a u d i n i  
( Z O H A R Y  a n d  F E I N B R U N ,  1942) 

This  a s soc ia t ion  is w e l l  d e v e l o p e d  in t h e  N.W. c o r n e r  of t h e  N e g e v  on 
loess  soi l  c o v e r e d  b y  a s and  l aye r .  The  a n n u a l  r a i n f a l l  does  no t  e x c e e d  150 
mm.  a n d  in  c e r t a i n  y e a r s  no t  even  100 mm.  N e v e r t h e l e s s  a g r i c u l t u r e  is c a r r i e d  
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on here without irrigation. Winter crops generally consist of wheat and barley, 
summer crops of durrah and melons. - 

The L e o p o l d i a  - L o l i u m  a s s o c i a t i o n  is distinguishable 
f rom all other segetal associations of the country by  many  characteristic 
species, some of them (e.g. L e o p o l d i a  e b u r n e a ,  A r t e m i s i a  
m o n o s p e r m a ,  C o l c h i c u m  R i t c h i i ,  A t r a c t y l i s  f l a v a ,  T r i -  
s e t u m  g l u m a c e u m )  also occur in the psammophilous, nonsegetal 
vegetation of the vicinity, classed by EIG (1939) under R e t a m e t a l i a  
a r e n a r i a  s i n a i c a .  The main association of this order is the A r t e -  
m i s i e t u m  m o n o s p e r m a e  s i n a i c u m .  

In fields fallow for one or more years the L e o p o l d i a  - L o l i u m  
a s s o c i a t i o n  assumes the form of grass steppe dominated by L o l i u m  
G a u d i n i ,  A e g i l o p s  b i c o r n i s ,  C u t a n d i a  m e m p h i t i c a ,  C y -  
n o d o n  d a c t y l o n ,  etc. Where cultivation is abandoned for a longer 
period the A r t e m i s i e t u m  m o n o s p e r m a e  occupies the area. 

As an association growing on sandy soil it has certain species in common 
with the psammophilous a s s o c i a t i o n  o f  E r a g r o s t i s  b i p i n -  
n a t a  - C e n t a u r e a  p r o c u r r e n s  s e g e t a l e  of the Mediterranean 
Coastal Plain. 

Table IV. The association of Leopoldia eburnea - -  Lolium Gaudini 
(Percentage of presence) 

Characteristic (regional or differential) species of the assoc. 

(many of them also characteristic of pr imary associations of the 

R e t a m e t a l i a  a r e n a r i a  s i n a i c a ,  Eig 1939) 

67 Lolium Gaudini 
60 Linaria ascalonica 
53 Leopoldia eburnea 
53 Aegilops bicornis 
47 Ononis serrata 
40 Artemisia monosperma 
40 Astragalus annularis 
40 Hippocrepis bicontorta 
20 Coronilla repanda 

13 Colchicum Ritchii 
13 Anthemis sp. 
13 Erodium pulverulentum 
7 Dipcadi e ry thraeum 
7 Atractylis flava 
7 Helianthemum sessiliflorum 
7 Trisetum glumaceum 
7 Vulpia inops 

Characteristic species of alliance (Achilleion Santolinae) 

73 Cutandia memphitica 
47 Plantago albicans 
47 Trigonella arabica 
27 Adonis dentata 
20 Argyrolobium uniflorum 
20 Astragalus alexandrinus 
13 Bupleurum semicompositum 

7 Astragalus peregrinus 
7 Launea tenuiloba 
7 Linaria albifrons 
7 Malva aegyptia 
7 0 r o b a n c h e  sp. 
7 Vicia peregrina 

Species occuring also in the assoc, of Eragrostis bipinnata - 
Centaurea procurrens segetale 

47 Lotus villosus 
33 Orlaya mari t ima 
20 Corynephorus articulatus 
20 Linaria joppensis 

47 Ifloga spicata 
13 Ornithopus compressus 

7 Trigonella cylindracea 
7 Cutandia philistea 
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Characteristic species of suborder (Triticetalia orientalia) 

7 Helicophyllum crassipes 7 Leontice Leontopetalum 

Characteristic species of order (Secalinetalia) 
and class (Rudereto - Secalinetea). 

100 Cynodon Dactylon 
33 Anagallis coerulea 
20 Malva parviflora 
13 Filago spathulata 
13 Plantago Psyll ium 

7 Astragalus boeticus 
7 Brachypodium distachyum 

7 Bromus scoparius 
7 Gladiolus segetum 
7 Hedypnois cretica 
7 Hypericum crispum 
7 Plantago Lagopus 
7 Polygonum equisitiforme 
7 Thesium humile 

Desert wides 

13 Senecio coronopifolia 7 Linaria Haelava 

Companions and accidentals 

40 Trifolium tomentosum 13 Ononis reclinata 
33 Hedypnois cretica 7 Arisarum vulgare 
27 Asphodelus tenuifolius 7 Asphodelus microcarpus 
13 Lathyrus  marmora tus  7 Silene colorata 

Rec. 1. 
Rec. 2. 
Rec. 3. 

Rec. 4. 
Rec. 5. 

Rec. 6. 

Rec. 7. 
Rec. 8. 

Rec. 9. 

Rec. 10. 
Rec. 11. 

Rec. 12. 

Rec. 13. 

Rec. 14. 

Rec. 15. 

Location and environment of the records: 

Negev, env. of Dangur, sandy loess plain; general coverage 100 %. 
Negev, env. of Dangur, loess soil covered with sand, barley field. 
Negev, about 10 kms. SE. of Rafah, loess soil covered with sand, fallow 
field. 
Southwestern Negev, 63 kms. SE. of Gaza, sandy loess soil, fallow field. 
Negev, 31 kms. S. of Gaza, undulating plain, loess soil covered with a 
deep layer (70 cm.) of compact sand, fallow fields. 
Negev, env. of Tsealim, at Wadi Shenek, sandy loess soil, field fallowed; 
general coverage 70 %. 
Negev, about 6 kms. N. of Bir-Shenek, loess soil covered with sand. 
Southwestern Negev, kin. 54 SE. of Gaza, 7 kms. SE. of Abu Kishta, 
sandy loess soil - -  transition between sandy loess and loess soil. 
Southwestern Negev, 5 kms. SE. of Abu Kishta, sandy loess plain, field 
fallowed probably for 2--3 years: general coverage 80 %. 
Southwestern Negev, 1 km. of Abu Mahinane, sandy loess soil. 
Southwestern Negev, undulating plain, compact sandy loess, rather deep 
sand. 
Negev, about 10 kms. NW. of E1 Khalasa (Halutza), sandy loess soil, 
barley field; general coverage 20 %. 
Negev, km. 29 between Gaza and Rafa, sandy loess soil, little developed 
barley fields. 
Southwestern Negev, km. 68,5 SE. of Gaza, sandy loess soil, fallow field; 
general coverage 75 %. 
Negev, env. of Tse~lim at the Wadi Shenek, sandy loess plain; general 
coverage 70 %. 

4. The Eragrostion bipinnatae (EIG, 1939) 

This alliance has been fully described by EIG from the Coastal Plain 
of Palestine. Among others it comprises the a s  s o c i  a t i o n  o f E r a  g r o s- 
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t i s  b i p i n n a t a  C e n t a u r e a  p r o c u r r e n s  a nd  the  O r m e n i -  
d e t u m m i x t a e. Both  a re  conf ined  to sandy  clays and  a re  syngene t i ca l ly  
connected .  

They  have  been  recorded  by  E ! G  f rom fields fa l low for 1-2 (O r m e n i-  
d e t u m )  or severa l  yea rs  ( E r a g r o s t i s  - C e n t a u r e a ) .  My e x a m i n a -  
t ions  on  the  same a rea  were  conf ined  to sown fields ac tua l ly  u n d e r  ba r l ey  
or ve tch  and  b a r l e y  cu l t iva t ion .  EIG es tab l i shed  his O r m e n i d e t u m 
m a i n l y  on the  absence  of E r a g r o s t i s a n d  the  s t r i k ing ly  h igh coverage 
of ce r t a in  species also p re sen t  in  the  E r a g r o s t i s  - C e n t a u r e a  a s s o -  
c i a t i o n. The  records  collected by  me  in  sown fields a re  in  the i r  compo-  
s i t ion c lea r ly  t r a n s i t i o n a l  b e t w e e n  the  E r a g r o s t i s - C e n t a u r e a a s s o- 
c i a t i o n  a n d  the  O r m e n i d e t u m  a nd  canno t  be  cons idered  o ther  
t h a n  as a segetal  subassocia t ion  of the  former .  

Table V. 

91 Eragros t i s  b i p i n n a t a  
82 C e n t a u r e a  p rocu r r ens  
64 Brass ica  Tourne fo r t i i  
36 Orn i t hopus  compressus  
36 Reseda o r i e n t a l i s  

The association of Eragrostis bipinnata - Centaurea procurrens 
segetale  

(Pe rcen t age  of p resence)  

Characteristic species of  the association 

27 Tu l ipa  sharonens i s  
18 L u p i n u s  angus t i fo l ius  
18 L u p i n u s  Te rmis  

9 S i lene  gal l ica  

Characteristic species of the all iance 

64 L u p i n u s  pa laes t inus  9 A l l i u m  te l av ivense  

Characteristic species of  suborder 

100 Ormen i s  m i x t a  
82 Spe rgu la  a rvens i s  
73 Mares ia  pu lche l l a  
73 Medicago l i t to ra l i s  
64 R u m e x  occul tans  
45 R u m e x  bucepha lophorus  
45 A n t h e m i s  l eucan themi fo l i a  
36 E m e x  spinosus  

Retametal ia  (Eig 1939) 

36 Lotus  viUosus 
27 Crepis  acu lea ta  
27 Po lyca rpon  t e t r a p h y l l u m  
18 A n c h u s a  aggrega ta  

9 Cruc iane l l a  he rbacea  
9 I f loga spicata  
9 Corr igiola  l i t to ra l i s  

Characteristic species of  suborder Triticetalia 

9 Te t r agono lobus  pa l aes t inus  

Characteristic 

91 
91 
55 
55 
45 
45 
36 
36 
18 

9 

species of  order (Seeal inetal ia)  and class (Rudereto - Secal inetea)  

Senecio ve rna l i s  9 Convo l vu l u s  a rvens i s  
R a p h a n u s  R a p h a n i s t r u m  
Cynodon  Dac ty lon  
P a p a v e r  Rhoeas  
S te l l a r i a  med i a  
Anaga l l i s  coerulea  
Poa  exil is  
H y m e n o c a r p u s  c i rc ina tus  
Malva  pa rv i f lo ra  
L a t h y r u s  Gorgoni i  

9 G a l i u m  t r i co rne  
9 H y p e r i c u m  c r i spum 
9 E u p h o r b i a  Helioscopia 
9 Medicago h isp ida  

27 Scorp iu rus  m u r i c a t u s  
27 P o l y g o n u m  equise t i fo rme  
27 Vicia angus t i fo l i a  
27 T r i f o l i u m  r e s u p i n a t u m  
18 L a m i u m  amplex icau le  
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18 Sonchus oleraceus 
9 F u m a r i a  mic ran tha  
9 Medicago Murex  
9 La thy rus  Ochrus 
9 Geran ium molle 

9 Malva  nicaeensis  
9 As t raga lus  boeticus 
9 Cyperus  ro tundus  
9 Daucus l i t tora l i s  

Companions 

18 L a t h y r u s  marmora tus  
9 Biscutel la  d idyma  
9 Tr i fo l ium c lypea tum 

9 Lol ium r ig idum 
9 Aegi!ops var iabi l i s  

Aceidentals 

18 A r i s a r u m  vulgare  

The E r a g r o s t i s  C e n t a u r e a  a s s o c i a t i o n  as a w h o l e ,  
which at  present  occupies vast  s t retches of the  sandy clay soils in the  Coastal  
P la in  is no doubt  a secondary  vegeta t ion  unit  which has es tabl ished i tself  
a f te r  the  Q u e r c u s  i t h a b u r e n s i s  c l i m a x  a s s o c i a t i o n  was 
wiped  out  by  man. The E r a g r o s t i s  a s s o c i a t i o n  has obviously 
no syngenet ica l  re la t ion  wi th  the  local Q u e r c u s forest  cl imax.  

E r a g r o s t i s  b i p i n n a t a  is a Saha ro -S ind i an  species growing 
p r i m a r i l y  in savannas  of the  Cent ra l  Saha ra  (MAIRE 1940) and also in  
mar shy  hab i ta t s  of the ex t reme  deserts  of the  Negev (ZOHARY 1945). 

The records  of this  subassociat ion were  collected f rom the fol lowing 
locali t ies:  

R e c .  1.  

Rec. 2. 

Rec. 3. 

R e c .  

Rec. 

. 

5. 

Rec. 6. 

Rec. 7. 

Rec. 8. 

Rec. 9. 

Rec. 10. 
Rec. 11. 

Sharon Plain, between Kfar  Vitkin and Natanya, sandy-clay soil, bar ley 
and vetch field; general coverage 90 %, coverage of weeds 10 %. 
Sharon, between Gan-Haim and Beth-Lid, sandy,clay soil, barley field; 
general coverage 50 %, coverage of weeds 5 %. 
Sharon Plain, km. 90,5 on t h e  road Petah-Tikva-Haifa,  env. of Gan-Haim, 
sandy-clay soil, bar ley f ie ld;  general coverage 80 %, coverage of weeds 
5--10 %. 
Env. of Even Yehuda and Natanya, sandy-clay soil, barley field; general 
coverage 70 %, coverage of weeds 5 %, 
Env. of Even Yehuda, about 76,5 kms. on the road Petah-Tikva-Haifa,  
sandy-clay soil, oat and vetch field; general coverage 80 %, coverage of 
weeds 10 %. 
Sharon Plain, env. of Even Yehuda, kin. 76 on the road Petah Tikva- 
Haifa, sandy-clay soil, pea field; general coverage 70 %; coverage o f  
weeds 5 %. 
Sharon Plain, env. of Ramatayim, typical  sandy clay soil, barley field; 
general  coverage 80 %. 
Sharon Plain, env. of Raanana, sandy clay soil, oats and vetch field; 
general coverage 80 %, coverage of weeds 25 %. 
Sharon Plain, between Tel Zur and Kadimah, sandy clay soil, barley 
field; general coverage 90 %, coverage of weeds 10 %. 
Sharon Plain, env. of Kadimah, light terra rossa, barley field. 
Sharon Plain, 1 km. N. of Beth-Lid, light soil, barley f ie ld ;  general 
coverage 80 %, coverage of weeds 10---15 %. 

IV. Syngenetical remarks. 

The f ive associations considered in this  paper  comprise  a lmost  the  ent i re  
segetal  vege ta t ion  of non - i r r i ga t ed  fields in Palest ine.  They are  based on 
ecological and  f lor is t ical  pecular i t ies  and  therefore  r ead i ly  d is t inguishable  
f rom one another .  F u t u r e  m o r e  de ta i led  analysis  may  never theless  subdivide 
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these  assoc ia t ions  in to  m i n o r  un i t s  a cco rd ing  to  e d a p h i c a l  v a r i a t i o n s  of a r e a s  
occup ied  b y  them.  

Su f f i c i en t  ev idence  ex is t s  t h a t  t he  gross  f l o r i s t i ca l  m a k e - u p  of  th is  a s so -  
c ia t ion  has  no t  c h a n g e d  for  cen tu r ies .  Th is  is because  a g r i c u l t u r e  and  m o d e  
of c u l t i v a t i o n  too h a v e  no t  c h a n g e d  in th is  c o u n t r y  for  ages.  W h a t  is sub j ec t  
to s t e a d y  c h a n g e  is t he  c o v e r a g e  of  t he  i n d i v i d u a l  spec ies  w i t h i n  the  a s so -  
c ia t ion.  As  a m a t t e r  of fact ,  each  y e a r  has  i ts  d o m i n a n t  w e e d s  w h i c h  g ive  t he  
l a n d s c a p e  i ts  spec i f ic  co lora t ion .  T h e r e  a r e  , ,years"  of  C h r y s a n t h e m u m 
C o r o n a r i u m ,  of  P a p a v e r  R h o e a s ,  of  A n c h u s a  i t a l i c a ,  
of  R i d o l f i a  s e g e t u m ,  R a p i s t r u m  r u g o s u m ,  A r e n a  s t e r i -  
l i s ,  P h a l a r i s  p a r a d o x a ,  etc. Th is  d o m i n a t i o n  of c e r t a i n  w e e d s  
in  c e r t a i n  y e a r s  is no d o u b t  t h e  r e s u l t  of  t he  spec i f ic  c l i m a t e  of t he  year .  
A l t h o u g h  i t  is as  y e t  i m p o s s i b l e  to r e v e a l  t h e  p a r t i c u l a r  r e a s o n  r e s p o n s i b l e  
for  each  v a r i a t i o n  in  dominance ,  i t  is c l e a r  t h a t  m i n u t e  d e v i a t i o n s  f r o m  the  
, , no rma l "  h y d r o t h e r m i c  r e g i m e  of t he  y e a r  m a y  p r o d u c e  s t r i k i n g  changes  in 
t h e  spec ies  mosa ic  of  t he  associa t ions .  This ,  h o w e v e r ,  s c a r c e l y  l eads  to e l i m i -  
n a t i o n  of  c e r t a i n  spec ies  f r o m  the  associa t ion .  

As  eco log ica l  a n d  p a r t l y  also p h y t o g e o g r a p h i c a l  un i t s  these  s ege t a l  a s so -  
c i a t ions  possess  h igh  i n d i c a t o r  s ign i f icance .  F o r  ins tance ,  P r o s o p i s a n d  
o t h e r  l e a d i n g  assoc ia tes  of  t he  P r o s o p i d e t u m a r e  r e l i a b l e  i nd i ca to r s  of 
deep  h e a v y  loams,  t h e  mos t  p r o d u c t i v e  l a n d s  of  t h e  coun t ry .  The  O n o n i s 
- C a r t h a m u s  a s s o c i a t i o n  po in t s  to s h a l l o w  s tony  a n d  g e n e r a l l y  
poor  m o u n t a i n o u s  soils. I n  t h e  Coas ta l  P l a i n  of  t he  M e d i t e r r a n e a n  t e r r i t o r y  
E r a g r o s t i s  b i p i n n a t , a  a n d  m a n y  of i ts  a s soc ia tes  i n d i c a t e  l igh t  
s a n d y - c l a y  soi l  mos t  s u i t a b l e  for  C i t r u s groves ,  w h e r e a s  in  t he  N e g e v  the  
l im i t s  of  A c h i l l e a  S a n t o l i n a  co inc ide  r o u g h l y  w i t h  t h e  b o u n d a r i e s  
of  t h e  loess  soil  area .  

As  to t h e  s y n g e n e t i c a l  r e l a t i ons  of t h e  sege ta l  a s soc ia t ions  t he  fo l lowing  
m u s t  be  m e n t i o n e d :  

1. T h e  S c o l y r n e t o - P r o s o p i d e t u m  occupies  t h e  mos t  anc i en t  a g r i c u l t u r e  
d i s t r i c t s  of t he  coun t ry .  These_ fe r t i l e  l a n d s  w e r e  no doub t  c u l t i v a t e d  in p r e -  
h i s to r i c  t imes .  F o r  long  p e r i o d s n a t u r a l  v e g e t a t i o n  has  been  e x t e r m i n a t e d  
so c o m p l e t e l y  t h a t  a t  p r e s e n t  no d i r ec t  ev idences  can  be  f o u n d  as to t he  c l i m a x  
or  i ts  success iona l  s t ages  in  th i s  a rea .  F r o m  the  r e m a i n s  of v e g e t a t i o n  s t i l l  
e x i s t i n g  on u n s o w n  h i l l s  b o r d e r i n g  these  p la ins ,  one  may ,  h o w e v e r ,  sugges t  
the  f o l l o w i n g  a r b o r e a l  c l i m a x e s  for  t h e  v a r i o u s  d i s t r i c t s  of th is  associa t ion .  
The  M e d i t e r r a n e a n  Coas ta l  P l a i n  is t he  c l i m a x  a r e a  of C e r a t o n i e t o -  
P i s t a c i e t u m  L e n t i s c i .  I n  t h e  i n t e r i o r  p l a ins  t he  c l i m a x  is Z i z y -  
p h e t u m  L o t i  ( B e t h  S h e a n  V a l l e y ) ,  P i s t a c i e t u m  a t l a n t i c a e  
( K i n n e r e t h  V a l l e y )  a n d  Q u e r c e t u m  i t h a b u r e n s e  ( in  t he  D a n  
Va l l ey  a n d  in  t he  P l a i n  of  Yavnee l ,  e tc . ) .  

The  r e - e s t a b l i s h m e n t  of  t he  c l i m a x  v e g e t a t i o n  or  i ts  success iona l  seres  
on  a b a n d o n e d  f i e lds  has  n e v e r  been  o b s e r v e d  in  t h e s e  areas .  F i e ld s  f a l l ow  
for  s e v e r a l  y e a r s  a r e  s t i l l  in  a w e e d y  s t age  a n d  d o m i n a t e d  b y  P r o s o p i s 
or  A 1 h a g i, etc. w h i c h  a r e  not  g r e a t l y  a f f ec t ed  b y  changes  in  t he  soil  con-  
s t i t u t i o n  caused  b y  f a l lowing .  O w i n g  to t h e i r  t r e m e n d o u s  s u b t e r r a n e a n  shoots  
t h e s e  p l a n t s  a r e  e x t r a o r d i n a r i l y  r e s i s t a n t  in  c o m p e t i t i o n  w i t h  t he  n e w l y  
r e t u r n i n g  p l a n t s  of p r i m a r y  v e g e t a t i o n .  

2. T h e  O n o n i s  l e i o s p e r m a  - C a r t h a m u s  t e n u i s  a s s o c i a t i o n  cover s  c u l t i -  
v a t e d  l a n d s  of t he  M e d i t e r r a n e a n  h i l l  a n d  m o u n t a i n  reg ion .  A g r i c u l t u r e  here ,  
t h o u g h  no t  less  anc i en t  t h a n  in  t he  l owlands ,  has  a l w a y s  been  c o n s i d e r a b l y  
less  i n t e n s i v e  t h a n  in  p l a ins  a n d  v a l l e y s  b e c a u s e  of  t h e  d i f f i cu l t i e s  i n v o l v e d  
in  m o u n t a i n  c u l t i v a t i o n  ( c l ea r ing ,  t e r r a c i n g  e tc . ) .  Consequen t ly ,  m a n y  r e m -  
n a n t s  of  p r i m a r y  v e g e t a t i o n  w e r e  l e f t  ou t s i de  a n d  ins ide  of c u l t i v a t i o n  p lo ts  
c l e a r l y  i n d i c a t i n g  loca l  c l i m a x  v e g e t a t i o n  a n d  i ts  success iona l  m a r c h .  A l t h o u g h  
t h e  a s s o c i a t i o n  o f  O n o n i s  - C a r t h  a m u s  is m o r e  or  less  
h o m o g e n e o u s  t h r o u g h o u t  t he  e n t i r e  a r e a  t h e  c l i m a x  v e g e t a t i o n  of t he  l a t t e r  
consis ts  of  t h r e e  d i f f e r en t  a s soc ia t ions  of fo res t  a n d  maqu i s ,  viz. :  the  a s s o -  
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c i a t i o n  o f  Q u e r c u s  c a l l i p r i n o s  - P i s t a c i a  p a l a e s t i n a  
( m o s t l y  on  t e r r a  rossa  f r o m  300 m. a b o v e  S .L. ) ,  t h e  a s s o c i a t i o n  o f  
Q u e r c u s  i t h a b u r e n s i s  - S t y r a x  o f f i c i n a l i s  (on  d a r k  r e n d -  
z ina  of  L o w e r  G a l i l e e  a n d  E p h r a i m  M o u n t a i n s )  a n d  t h e a s s o c i a t i o n 
o f  P i n u s  h a l e p e n s i s  - H y p e r i c u r n "  s e r p y l l i f o l i u m  (on  
l i gh t  h i g h l y  ca l ca r eous  r e n d z i n a s ) .  

F r e s h l y  c l e a r e d  l a n d s  in  t h e  a b o v e  a r e a s  s t i l l  h a r b o u r  a ser ies  of B a t h a  a n d  
G a r i g u e  a n d  e v e n  M ~ l u i s  c o m p o n e n t s  ( r e l i c  w e e d s ) ,  m o s t l y  b u t  not  e n t i r e l y  
d i s a p p e a r i n g  w i t h  t ime .  T h e  r e e s t a b l i s h m e n t  of  c l i m a x  v e g e t a t i o n  on a b a n -  
d o n e d  f i e lds  s eems  to b e  h e r e  c o n s i d e r a b l y  eas i e r  a n d  f a s t e r  t h a n  in  t he  
P r o s o p i d e t u m  for  t h e  f o l l o w i n g  r easons :  

a. c u l t i v a t i o n  h e r e  does  no t  i n t r o d u c e  c o n s i d e r a b l e  changes  in  soi l  con-  
s t i tu t ion ,  b. t h e  d o m i n a n t  w e e d s  a r e  less  r e s i s t a n t  in  c o m p e t i t i o n  w i t h  t he  
r e t u r n i n g  p i o n e e r s  of  t he  p r i m a r y  vege t a t i on ,  c, t he  p l a n t s  n e e d e d  for  
r e v e g e t a t i o n  of  t h e  d i r e l i c t  p lo t s  a r e  p r e s e n t  in  t h e  v ic in i ty .  

O b s e r v a t i o n  has  r e v e a l e d  t h a t  d u r i n g  t h e  f i r s t  3-4  y e a r s  a f t e r  t h e  f i e ld  
has  been  a b a n d o n e d  t h e  s ege t a l  v e g e t a t i o n  is s t i l l  d o m i n a n t  on  t h e  plot ,  b u t  
a ser ies  of s e m i r u d e r a l  or  s e m i s t e p p e  h e m i c r y p t o p h y t e s ,  such  as  C a r l i n a 
i n v o l u c r a t a ,  E c h i n o p s  B l a n c h e a n a ,  T o l p i s  v i r g a t a ,  
etc. r e a d i l y  e n t e r  t h e  assoc ia t ion .  D u r i n g  a f u r t h e r  p e r i o d  of  4-5 y e a r s  P o -  
t e r i u m  or  o t h e r  p i o n e e r s  of t h e  B a t h a  assoc ia t fons  ( P o t e r i e t u m ,  
T h y m e t u m ,  C a l y c o t o m e t u m ,  C i s t e t u m ,  e tc . )  occur  h e r e  as  
t h e  f i r s t  m o r e  s t a b l e  s t age  of  t h e  success iona l  s e re  l e a d i n g  to t h e  c l i m a x  
vege t a t i on .  

Since sege t a l  v e g e t a t i o n  con t inues  to ex i s t  s e v e r a l  y e a r s  a f t e r  c u l t i v a t i o n  
has  s t o p p e d  a n d  on ly  t h e n  passes  s l o w l y  in to  p e r m a n e n t  success iona l  a s soc ia -  
t ions ,  one  m a y  p e r h a p s  c o n s i d e r  t h e  O n o n i s  - C a r t h a m u s  a s s o c i a -  
t i o n or  c e r t a i n  v a r i a n t s  of  i t  as  an  i n i t i a l  s t age  of t he  s e c o n d a r y  success iona l  
s e re  in  t h e  e n t i r e  m o u n t a i n  a r e a  of  Pa l e s t i ne .  A t  th i s  j u n c t u r e  t he  a s s u m p -  
t i on  m a y  be  g i v e n  t h a t  m a n y  of these  p lan t s ,  a t  p r e s e n t  con f ined  to  s ege t a l  
h a b i t a t s  only ,  m i g h t  h a v e  p l a y e d  an  i m p o r t a n t  p a r t  in  t h e  co lon iza t ion  of  
n e w l y  f o r m e d  l a n d  t h r o u g h  eros ion ,  spi l l ,  etc. even  be fo re  m a n  a p p e a r e d .  I n  
fact ,  m a n y  sege ta l s  a r e  f i r s t  to  o c c u p y  f r e s h l y  d e n u d e d  or  b a r e  a r e a s  in  
s e v e r a l  p a r t s  of  t h e  c o u n t r y .  

3. T h e  Eragrost is  b ip innata  - Centaurea  proeurrens  associat ion,  conf ined  
to t he  s a n d y  c l a y  l a n d s  of t h e  Coas t a l  P la in ,  cove r s  t he  c l i m a x  a r e a  of Q u e r -  
c e t u m  i t h a b u r e n s e  a r e n a r i u m ,  w h i c h  d i f f e r s  f r o m  o t h e r  v a r i e -  
t i e s  of  t he  s a m e  a s soc i a t i on  b y  t h e  p r e s e n c e  of  c e r t a i n  p s a m m o p h i l o u s  a s so -  
c ia tes .  This  fo res t  type ,  w h i c h  a t  t h e  e n d  of t he  l a s t  c e n t u r y  s t i l l  occup ied  
con t i nuous  a r e a s  in  t h e  S h a r o n  P la in ,  ha s  been  a l m o s t  e n t i r e l y  d e v a s t a t e d  
a n d  r e p l a c e d  b y  t h e  E r a g r o s t i s  - C e n t a u r e a  a s s o c i a t i o n  a n d  i ts  
m a n y  v a r i a n t s .  

I t  is  a t  p r e s e n t  i m p o s s i b l e  to  t r a c e  t h e  s y n g e n e t i c a l  l ines  of t h e  a b o v e  
Q u e r c e t u m  i t h a b u r e n s e  b u t  s m a l l  pa t ches  of C a l y c o t o m e -  
t u r n ,  P o t e r i e t u m ,  C i s t e t u m ,  T h y m e t u m ,  etc.,  s c a t t e r e d  in  
t h e  a r e a  g ive  c l e a r  e v i d e n c e  t h a t  t h e s e  assoc ia t ions  a r e  no d o u b t  success iona l  
s t ages  l e a d i n g  to  t h e  Q u e r c e t u m .  On  t h e  o t h e r  h a n d  t h e  E r a g r o s t i s  
- C e n t a u r e a a s s o c i a t i o n, was  n e v e r  l i n k e d  s y n g e n e t i c a l l y  w i t h  t he  
a b o v e  fo res t  c l imax .  I n  fac t  E r a g r o s t i s, t h e  l e a d i n g  a n d  d o m i n a n t  spec ies  
of  t h e  assoc ia t ion ,  is a S a h a r o - S i n d i a n  s a l t l a n d  or  S a v a n n a h  p l a n t  w h i c h  
cou ld  b y  no  m e a n s  o c c u p y  t h e  M e d i t e r r a n e a n  t e r r i t o r y  b e f o r e  t he  l a n d  w a s  
l a i d  b a r e  t h r o u g h  d e s t r u c t i o n  of  t h e  p r i m a r y  c l i m a x  b y  man .  I n  th is  r e g a r d  
E r a g r o s t i s  r e s e m b l e s  P r o s o p i s  a n d  a f e w  o t h e r  a ssoc ia tes  of t h e  
P r o s o p i d e t u m  w h i c h  a r e  s t r a n g e r s  to  t he  M e d i t e r r a n e a n  fo res t  
c l i m a x  t e r r i t o r y .  

A s  to  t h e  r e - e s t a b l i s h m e n t  of  t h e  c l i m a x  vege t a t i on ,  I h a d  no o p p o r t u n i t y  
to  o b s e r v e  t h e  r e c a p t u r e  of  t h e  l a n d  b y  loca l  success iona l  s tages ,  even  on 
p lo t s  a b a n d o n e d  b y  m a n  fo r  t en  o r  m o r e  yea rs .  This  is p r e s u m a b l y  because  
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E r a g r o s t i s wi th  its ex tens ive  s u b t e r r a n e a n  shoot a nd  root  sys tem is mos t  
aggress ive  a n d  canno t  r ead i ly  be suppressed  by  the p ioneers  of local  dwar f  
sh rub  vege ta t ion .  

F r o m  the  above  it  seems t h a t  the  di f f icul t ies  i n  r e g e n e r a t i o n  of the  or i -  
g ina l  vege t a t i on  in  this  and  in, o ther  cases m u s t  be  ascr ibed  to the  vigor  of 
the  d o m i n a n t  occupants  which  p re se rve  the i r  sup r e ma c y  long af ter  op t imal  
l ife condi t ions  h a v e  ceased to exist  on  the  spot. 

4. Achilleetum Santolinae covers  the  loess l ands  of the  N. Negev P la in .  
This  area,  a l t hough  sub jec t  to a s teppe c l imate ,  has been  cu l t iva t ed  for m a n y  
centur ies .  A g r i c u l t u r e  is mos t  p r i m i t i v e  bu t  so ex tens ive  tha t  no spot has 
b e e n  f o u n d  u n p l o u g h e d  t h r o u g h o u t  the  en t i r e  P la in .  P r i m a r y  vege ta t ion  can 
there fore  h a r d l y  be t r aced  w i t h i n  the  area. F r o m  wha t  has been  observed  
in  s imi la r  edaphic  and  c l imat ic  condi t ions  in  s o u t h e r n  T r a n s j o r d a n  and  in  
the  hi l ls  ad j acen t  to the  loess pla in ,  however ,  the  c l imax  vege ta t ion  of the  
a rea  in  ques t ion  m u s t  be  a ce r t a in  v a r i a n t  of A r t e m i s i e t u m H e r b a e- 
a l b a e ,  

As to the  syngene t i ca l  r e l a t ions  b e t w e e n  the  A c h i l l e e t u m  a nd  
A r t e m i s i e t u m  the  fo l lowing  m u s t  be  emphas ized:  side by  side w i th  
t y p i c a l  w idesp read  weeds  and  deser t  wides  the  A c h i 11 e e t u m h a r b o u r s  
a cons ide rab le  n u m b e r  of a n n u a l  a n d  p e r e n n i a l  species also f ound  in  the  
A r t e m i s i e t u m .  Such  are  S a l v i a  l a n i g e r a ,  P l a n t a g o  a l b i -  
c a n s ,  A s t r a g a l u s  a l e x a n d r i n u s ,  etc. 

A c h i 11 e a, t he  l ead ing  species of this  association,  was no doubt  codo- 
m i n a n t  in  the  o r ig ina l  A r t e m i s i e t u m of the  area  in  quest ion.  I t  could 
m a i n t a i n  i tself  u n d e r  segetal  condi t ions  because  its s u b t e r r a n e a n  shoots 
r ead i ly  w i t h s t a n d  p lough ing ,  wh i l e  A r t e m i ~ s ~ i a, w i t h  its v e r y  sha l low 
roots, has  b e e n  r e m o v e d  easi ly  f rom the  area  t h r ough  con t inuous  cu l t iva t ion .  
One  comes thus  to the  conclus ions  t ha t  the  A c h i 11 e e t u m st i l l  p reserves  
m a n y  species of tha t  type  of A r t e m i s i e t u m which  o r ig ina l ly  exis ted  in  
the  area. The  r e - e s t a b l i s h m e n t  of the  c l imax  associat ions - -  the  A r t e m i -  
s i e t u m - -  in  a b a n d o n e d  fields seems thus  to be  easy and  r a t h e r  immedia te .  

5. The  associat ion of Leopold ia  - L o l i u m  is l im i t ed  to a deser t  a rea  do-  
m i n a t e d  by  the  vege ta t i on  of the  R e t a m e t a l i a  a r e n a r i a  s i n a i c a  
(EIG 1939), wh ich  comprises  am ong  others  a pa r t i cu l a r  association,  the  
A r t e m i s i e t u m  m o n o s p e r m a e .  Ve ry  few widesp read  a nd  typ ica l  
weeds  occur i n  this  association.  A pa r t  f rom some deser t  wides, it con ta ins  a 
cons ide rab le  n u m b e r  of charac ter i s t ic  species, most  of t h e m  occur ing  also in  
the  A r t e m i s i e t u m  m o n o s p e r m a e  of ad j acen t  dunes  and  s a nd -  
fields, t hough  in  qu i t e  d i f fe ren t  propor t ions .  The  c l imax  associat ion is he re  
v e r y  eas i ly  restored,  s ince a pa r t  of it  is a l r eady  inc luded  w i t h i n  the  segetal  
association.  

I n  spi te  of the  above  fea tu res  the  L e o p o l d i a  - -  L o l i u m  a s s o -  
c i a t i o n, as descr ibed  above,  is a cons t an t  segetal  associat ion of n o n i r r i g a -  
t ed  w i n t e r  crops g rowing  u n d e r  S a h a r o - S i n d i a n  condi t ions.  

SUMMARY. 

I. A phytosociological  ana lys i s  of Pa les t ine ' s  weed  vege ta t ion  of n o n - i r r i g a t e d  
ag r i cu l tu r e  has  r evea led  the  ex is tence  of f ive p l a n t  associat ions wel l  def i -  
ned  by  floristie,  ecological and  phy togeograph ica l  character is t ics .  

2. These  associat ions be long  to four  a l l iances  w h i c h  toge ther  cons t i tu te  a p a r -  
t i cu la r  suborde r  of the  S e c a l i n e t a l i a  Br. B1. 

3. A phy togeograph ica l  ana lys i s  of the  weed  f lora  has  r evea led  the  great  
p ropor t ion  of E a s t - M e d i t e r r a n e a n  a nd  I r a n o - T u r a n i a n  species among  the  
segetals  of Pa les t ine .  

4. A series of ob l iga to ry  weeds  occur ing  in  M e d i t e r r a n e a n  Pa les t ine  recur  
as c o m p o n e n t s  of p r i m a r y  associat ions in  the  n e i g h b o u r i n g  steppes a nd  
deserts,  whence  they  obvious ly  came to the  segetal  hab i ta t .  
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5. A series of o ther  ob l iga tory  weeds endemic  to Pales t ine  or to Pa les t ine  
and Syr i a  have  as ye t  not  been found in p r i m a r y  habi ta ts .  

6. There  is some evidence for  the  assumpt ion  tha t  many  widespread  weeds  
at  present  not  found in p r i m a r y  hab i ta t s  are  to be considered components  
of , ,new- land"  associations, i.e. p ioneer  associations colonizing bare  lands 
formed th rough  denudat ion  or spil l  etc. These p lants  have  no doubt  ex is ted  
ever  since and  w i t h  the  ar t i f ic ia l  fo rmat ion  of new land  by  man  have  
occupied the segetal  hab i ta t s  as pe rmanen t  sites. 

7. Whi le  cer ta in  segetal  associations ( P r o s o p i d e t u m ,  E r a g r o s t i s  
C e n t a u r e a  a s s o c i a t i o n )  continue to exist  on the  spot long 

af ter  cu l t iva t ion  has ceased and so to de lay  the  r e tu rn  of p r i m a r y  vege-  
ta t ion,  o ther  associat ions ( O n o r ~ i s  - C a r t h a m u s  a s s o c i a t i o n ,  
A e h i l l e e t u m ,  L e o p o l d i a  - L o l i u m  a s s o c i a t i o n )  r ead i ly  
d i sappear  f rom abandoned  fields and clear  the w a y  for local c l imax vege-  
ta t ion  or sera l  associat ions preceding  the cl imax.  
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LEGEND 
1 = R e g i o n  o~ P r o s o p i d i o n  f a r c a t a e  s e g e t a l e .  
2 = R e g i o n  o f  O n o n i d e t o - C a r t h a m i o n  t e n u i d f s .  
8 = R e g i o n  o f  E r a g r o s t i o n  b i p i n n a t a e .  
4 = R e g i o n  o f  A c h i l l e e t u m  S a n t o l i n a e .  
5 = R e g i o n  o f  a s s o c ,  o f  L e o p o l d i a  e b u r n e a  - -  L o l i u m  G a u d i n i .  


