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Grazing  effects  on  a  perennial  legume, Biturninaria 
bituminosa 

Gutman', A. Perevolotskyl  and Sternberg2 
of 6, 50250, 

of 52900, 2 

Summary- Bituminaria bituminosa (L.) is an legume 
by compounds in its by to heavy extends 

the onset of the to  the  end of the attaining double to that of the 
when palatable species available to the  cattle, 

it is stocking Cattle it only in 
the become less palatable. late when the 

up, B. bituminosa becomes the only species cattle the whole  plant  intensively. B. 
biturninosa to a in a 
community 1974 to B. bituminosa significantly with  intensity  of 

in both and continuous one of the of 
plants,  and legume species in most sensitive to 

This assumes that a legume 
will be completely depleted. We suggest a model explaining to that involve 

competition palatable of at the 
of season compounds. 

Bituminaria bituminosa, cattle and stocking 

- bituminosa est une légumineuse hemocryptophyte méditerranéenne characterisée par la 
présence  de composés secondaires dans la feuille adulte et sa resistance a  des charges de pâturage élevées. Sa 
saison de croissance précède  la saison des pluies  et se tennine à la f in du  printemps,  permettant une production 
primaire double de celle des  espèces herbacées communes. hiver  et  au  début  du  printemps des espèces plus 
appétentes pour les  bovins sont présentes  et bituminosa n'est brouée que si la charge est élevée. Sous des 
charges moyennes, bituminosa est broutée quand les herbacées pricipales deviennent moins appétentes. 
Lorsque ces espèces meurent à la Jin  du  printemps, bituminosa devient la seule espece encore verte et  est 
alors intensivement broutée. La réponse de bituminosa au  pûturage  a  eté étudiée de 1974 à 1990 dans une 
communauté herbacée méditerranéenne. Les résultats indiquent que la su$ace occupée par cette légumineuse 
augmente avec la charge de pâturage et cela, sous des régimes de  pûturage constant ou de mise en defense 
temporaire. obsewations ne soutiennent pas le  principe  selon lequel les herbacées perennes,  et en 
particulier; les légumineuses, sont sensibles au pâturage  et elles seront éliminée sous un régime de  pâturage  a 
charge élevée constante. suggerons un modèle qui explique cette resistance par une compétition allegée 
par la plus grande palatabilité  des herbacees avoisinantes et un retard du démarrage de pâturage occasionné 
par les conposes secondaires au  début  de la saison verte. 

bituminosa, bovins ri l'herbe, couverture végétale, charge au  pâturage 

Biturninaria biturniFlosa (L.) is an legume 
by compounds in leaves and by to heavy 

season extends to the onset of the to the end of the attaining 
double that of the common species, such as Hordeum 

bztlbosum and Avena  sterilis. when palatable species 
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available to the cattle, it is only stocking Cattle begin to it 
only in the become less 

palatable, due to and of stalks. late when the species 
up, B. bituminosa becomes the only species that and cattle intensively 

the whole plant. question one of the management, 
that plants and legume species in most sensitive to 

This assumes  that a legume 
continuous heavy will be completely depleted. The aim of the study was to 
elucidate what the mechanisms that allow B. bituminosa to a heavy, long 

B. biturninosa to was studied at the 
situated in the Galilee of a in a 

community (Gutman et al., 1999). This study the 
1974 to 1990. The design basically consisted of six paddocks, in two 

blocks. 1986 two additional added to the study. 1978 and 1990 
the was while to these seasonal 

to light, and heavy 
combined with seasonal, and Species was 
by the step point method, along six that the paddocks 

fence to fence. The data this study taken consecutive 
phases conducted at the same site (Table 1). 

The phase (1974-1977): Six paddocks, in two blocks, available the 
The size of the paddocks 25.5 - 33 ha  (Gutman et al., 1999). 

the twice, once in 
each block, stocking and seasonal (continuous and The 

seasonal continuous seasonal continuous 
seasonal heavy The heavy was stocked at 0.9 

cowdha, while the stocking in the light was 0.6 cowsha. In the 
system, the paddocks subdivided into 3 fenced subsections that 

3 - 5 week depending on the of the 
The second phase (1978 to 1982): This phase stocking 
continuous high (0.83 cowdha), (0.67 cowsha) and light (0.50 cowsha) 

means that the animals not 
the paddocks the 

The phase (1983 to 1985): All the paddocks continuously 
paddocks at stocking (0.67 cowha) and two  at light (0.50 cowha). The main 

the influence of food  on cattle physiology 
and 

The phase (1986-90): Two new paddocks (paddocks 7 and 8) added to the 
system. As in the phase, all the cows in the paddocks the autumn 
and until the beginning of the The cows in the 

then confined to a small sub-paddock within the 
paddock, the and the feed station in each paddock. The 
stocking light (0.50 cowsha) to heavy (0.83 cowsha) with one 

(0.67 cowsha). The in Table 1. 
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and 

the 1974-1978 (phase l), when all the paddocks seasonal 
and hence the beginning of the the 

of B. bituminosa (about 30%) and the 
had  no effect on the plant 1978 

was conducted. In 198 1, 3 of plant 
and it stabilized at 12-16 % 

seasonal 1978 - 1985 (phases 2 and 3) all the  paddocks 
the effect on the B. 

bitunzinosa 

Table 1. BittaniTzaria bituminosa plant the phases. 

a. composed of 6 paddocks 

1 and 4 3 and 6 2and5 

1974 22 32 20 (S") 
1975 22 26 (SW) 18 (S") 
1978 35 42 (Y") 38 (YCL) 
198  1 14 19 (Y") 9  (YCL) 
1982 9 (Y") 5 (YCL) 
1983 9 (Y") 10 (Y") 9  (YCL) 
1984 12 (Y") 17 14 (YCL) 
1985 16 17 (Y") 12 (YCL) 

(%l (%l 

b. composed of 8 paddocks 

1 and 8  4 and 7 3and6 2and5 

1986 22 16 (Y") 12 (YCL) 
1987 28 22 14 (Y") 10 (YCL) 
1988 27 25 15 (Y") 10 (YCL) 
1989 24 20 14 (Y") 9  (YCL) 
1990 25 21 8 (Y") 9 W L )  

(%) (%l (%l 

seasonal continuous heavy, (S") seasonal continuous ( S N )  seasonal heavy, 
continuous heavy, (Y") continuous (YCL) light, 

1986 the system continued to be the vegetation the 
1-8, 4 -7)  was The B. biturninosa 

in these and the in between the continuous 
and the As in the the stocking density 

has  no effect on the B. bitumirzosa dominance. 
B. bituminosa was to even at heaviest all stocking 

its was mostly affected The system 
(continuous, effect (Fig. 1) than stocking density  (Fig. 2). 
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Continuous  heavy moderate 

n 
Year *** 
Treat 
Year Treat 

10 
l l l , 1 l 

74 75 78 81 82 83 84 85 

Year 

1. B. bituminosa change continuous heavy and continuous 

Year *** 
Treat *** 
Year X Treat NS 

Deferment vs. continuous  moderate 

l 

86 87 88 89 90 91 

Year 

2. B. bituminosa change and continuous 

paddocks continuous than 20 the influence of 
the (heavy vs. was less evident than the fluctuation 
(Fig. 3). 

of B. bitunzinosa than 
continuous The conclusion is that this species 

the beginning of the season. The amazing is that this species is 
able to even intensities as those applied in this study. 

to the of B. bituminosa, the paddocks have to  be 
at the beginning of the season, the season 

has to be implemented. we suggest that the mechanisms involved in the 
in its was to competition with dominant and 
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of the 
via the of in young 

et al., 1999; 2000). 

Deferment: heavy vs. moderate 

50 

n 40 

g 20 

10 

O 

Year 

i Treat NS 
Year X Treat 

l 1 l l 

l 86 87 88 89 90 

I Year 
l 

3. B. bitzwzinosa change 
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