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Growing  cycle of Hedysarum coronarium (sulla): 
relationship  between  plant  density,  stem  length,  forage 

yield  and  phytomass  partitioning 

Sulas', G.A. A.P. Stangoni', 
di Studio sui via E. Nicola, 07100 
di Scienze E. Nicola, 07100 

Summary - Sulla (Hedysarunt coronarium L.) is a biennal legume and  its 
typically in the sowing. The main objective of this was to evaluate the plant 
dynamic, height, and  phytomass accumulation of the 

at plant density. to the the of sulla was 
by a season, stem length, stem to the total 

yield. density  and of leaflets, petioles 
evidenced substantial and in sulla meadow each 
of the bienniunz cycle, to  be taken into account an management of the sulla meadow. 

Hedysarum coronariwn L., cycle, plant density, yield, 

Le sulla L.) est une légumineuse méditerranéenne bisannuelle dofzt la 
production  fourragère est concentrée sur l'année suivant le semis. Un essai réalisé sur l'ensemble du cycle 
bisannuel pour une plantation h densité agronomique, a évalué la dynamique des plantes, leur hauteur et leur 
production  fourragère sans perturbation. La prernière saison présente une période  de croissance plus courte, 
une productivité2 une longueur de tige et un rapport tigefleuille inférieurs mais une densité de plantes  et une 
contribution des feuilles  et rameaux supérieures. Les différence observées dans la structure et la productivité de 
la culture sont discutées pour une meilleure gestion des prairies de sulla. 

L., cycle de vie, demité, phytomasse, rapports structuraux 

Sulla (Hedysarz,m  coronarium L.) is a legume well adapted to 
and is used hay, silage and it is an example 

of a multiple-use species and Sulas, 1998). 
cycle 

Sulla is a species (biennial 
conditions it is usually sowed in autumn, that the beginning  of the 
(lStYC), and its seedling development is affected by sowing  and time. 

it is able to in 
quicldy, the  maximum the end of (south and at 

and stem lignification time. sulla exhibits based on  high 
these the is ineffective and its 

season cannot be supply. late sulla plants 
to (vegetative and begin the second cycle (2"dYC). the 

end of the to the in  plant. 
(Gianbalvo, comm.) while only  a few plants still viable in the 
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consequently, sulla meadow is two autumn can 
also via seed the soil seed bank. 

Sulla is typically in the sowing,  mainly in local 
ecotypes and Amato, 1998) and it is to which changes of 
plant component associated to this 

Within a biennial cycle of the sulla at plant density, the main 
objective of this was to evaluate the plant dynamic, stem length, 
and phytomass accumulation. 

The was out 1996-98 in on flat clay-loam 
soil, 7.5 with low N content and adequate content. The climate 

of the is with  a mild and  an annual of 
547 m. The of sulla was established on 17th 
at a sowing of 25 kg ha-'  of naked seed, inoculated with  a of 
hedisari. was applied with 100 kg allotted in a 
completely block design with The following data collected: 
seedling establishment (no. m-2), plant dynamic the biennium, stem length, yield 
and phytomass in stems, leaflets, petioles and the collected data, 
the and evolution of sulla plant in each the cycle 

The total annual to August  was 450 and 429 mm in 
the 1996-97 and 1997-98, of  which 314 mm of fallen the sowing date to the 
last cutting (222 days) and 421 mm the of to the final cutting (259 
days). was and  about 250 seedlings one month 
sowing. 

production 
The yields of the sulla influenced by both conditions 

cycle. mild 1998, allowing a 
availability with a negligible of weeds. 62% of the 

total yield in the bierznium cycle in the 2"dYC (table 1) when the 
plants about one of those at the 

Table 1 - Evolution of plant density (no. m-2) and available (t  ha-') the 
biennial cycle of sulla. 

lSf YC 2"* YC 
Establishment End Late End Late 

250 220 120 100 80 80 
- 3.9 9.2 4.3 10.0 15.0 

-. . The in plant density influenced the plant 
la). The values and a between plants in lS'YC, 

due to the competition between plants in to initial density. 
ZndYC, the density and the season allowed highest plant 
with a between plants. 
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A was about the between stem length and plant 
density lb), as a consequence of the close influence of the stem length on the plant 

(data not shown). 

450 
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300 y = -0.2758~ + 92.216 

= 0.6427 ** (1st  YC) 
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= -0.103~ + 58.052 

0 O0 = 0.3554"* (1st  YC) 

y = -0.7059~ + 179.78 
= 0.0552 m .  (2nd  YC) 

O 100 200  300 400 O 100  200  300 400 

plant  density (no. m-') plant  density  (no. m-') 

1 - between plant and  density  (a)  and  between stem length and plant 
density (b); 1"YC = bold 2ndYC = empty ** = significant at c 0.01; ns.  = 
not significant. 

partitioning 
stems associated to the highest leaflet and petiole 2a 

and b) to the total in as  a consequence, a quality 
than  that  of 2"dYC is expected. 

40 y = -0.0056~ + 0.408 

= 0.7797*" (1st  YC) a 
fl 3 0 -  e 

2 0 -  
* = 0.8136**  (2nd  YC) 

?i 

v 
m 

= -0.0009~ + 0.2499 
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0-1 
O 50 100 150 200 250 

stem  length  (cm) 

b 1 
O y = -0.0091~ + 0.5339 

= 0.7844 (1st YC) 

y -0.0016~ + 0.3062 
= 0.8434 *Q (2nd  YC) 

O 50 100  150  200  250 

stem length (cm) 

2 - between stem length and of leaflets (a)  and  petioles 
(b); lStYC  =bold 2ndYC = empty ** = significant at c 0.01. 

both 1"YC and YdYc, stem elongation was followed by an stem to 
the total biomass; in YdyC 3a) it was twice 

than in the l'W. About its highest in 1"Yc plants 
3,  b)  whose  the component was in and absolute 

The high  yield obtained accumulation have the 
potential of sulla, in spite of 

utilisation et al., 1991). When to the YdyC, the 1"YC was by  a 
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season, plant, stem length, stem and  a 
plant density, leaflet, petiole and Consequently, sulla plant showed a 

vegetation each of cycle, being a 
of this species. the evolution of plant components may be of in 
the 

8 
v 

quality of et al., 1993 j. 

100 
a 

O l 
80 - 

= 0.0019~ + 0.2718 
= 0.1618 * (1st YC). 8 

-5 

o 
Y = 0.0019~ + 0.3862 
= 0.8132 ** (2nd  YC) 

o ,  

100 - 
b 

80 - 

6o I y = 0.0087~ - 0.1956 
= 0.7523”* (1st YC) 

40 y = 0.0005~ - 0.0274 
= 0.4937”” (2nd  YC) 

20 

O 
O 50 100 150 200  250 O 50 100 150 200  250 

stem lenght (cm) stem lenght (cm) 

3 - between stem length and of stems (a)  and 
(b). lStYC = bold 2ndYC = empty * = significant c 0.05; ** = significant 
at c 0.01. 

Some typical condition, can be modified by 
the management, in to the feeding system; example, stem 
in the 2ndYC can be by the of utilisations with  a positive effects 
on the quality but,  always, causing a of total yield (Sulas et al., 1997). 

Conclusions 

The out at plant level and  on density have substantial 
and in sulla meadow and each of 
the biennium cycle. These a key point to set up management 
schemes and, due to the between lSt and 2ndYC, contextual at the 

is suggested, in to exploit the potential and type of 
utilisation (hay, and silage) of  this legume. 
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