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Effect of the seeding rate on yield components and 
regeneration of a local variety of Scorpiurus muricatus  L. 

in the semi-arid conditions of Tunisia 
 
 
 

A. Zoghlami Khélil, S. Ben Youssef,  H. Ben Salem and H. Hassen 
Institut National de la Recherche Agronomique de Tunisie (INRAT), 

Rue Hédi Karray, 2049 Ariana, Tunisia 
 
 
 

SUMMARY – With the aim of promoting Scorpiurus muricatus L. cultivar 'Haffouz' recently released at INRAT, we 
studied three seeding rates (25, 50 and 100 kg pods/ha) in comparison with a conventional rate of 12.5 kg 
scarified seeds/ha. The trial was conducted during two consecutive years (2006 and 2007) in Tunis in 
randomized blocks with three replications. The following aspects were determined: number of regenerated plants, 
pod yield, thousand seed weight, seed number, crude protein content and other reproductive traits such as 
racemes, flowers, leaves, internodes and branching number, length of longest stem and leaf to stem ratio. A 
significant effect of the seeding rate was observed, only during the second year, on pod yield, seed weight, 
regenerated plants, racemes and leaves number per longest stem, leaf to stem ratio and length of longest stem. 
An important year effect was observed on pod yield, seed weight and regeneration. The trial will continue for a 
third year.  
 
Key words:  Scorpiurus muricatus L., seed rate, regeneration, yield components, semi-arid. 
 
 
RESUME – "Effet de la dose de semis sur les composantes du rendement et la régénération d'une variété locale 
de Scorpiurus muricatus L. dans les conditions semi-arides de la Tunisie". Dans le but de promouvoir le cultivar 
Haffouz de Scorpiurus muricatus L., variété nouvellement inscrite à l'INRAT, nous avons étudié trois doses de 
semis (25, 50 et 100 kg gousses/ha) en comparaison avec une densité conventionnelle de 12,5 kg/ha de 
semences scarifiées. L'essai a été conduit en sec à Tunis pendant deux années consécutives (2006 et 2007). Le 
protocole expérimental étant en blocs aléatoires complets à trois répétitions. Les paramètres mesurés sont : le 
nombre de plantes régénérées en automne, le rendement en gousses, le poids de 1000 graines, le nombre de 
graines par gousse, la teneur en protéine ainsi que d'autres paramètres tels que le nombre de fleurs, 
d'inflorescences, de feuilles, de ramifications et d'entre-nœuds, la longueur de l'axe le plus développé et le 
rapport feuilles sur tiges. Un effet significatif de la dose de semis a été observé uniquement en deuxième année 
sur le nombre de plantes régénérées en automne, le rendement en gousses, le poids de 1000 graines, le nombre 
d'inflorescences et de fleurs, le rapport feuilles sur tiges et la longueur de l'axe le plus développé. Un effet année 
important a été observé sur le rendement en gousses, le poids des graines et la régénération. L'essai sera 
poursuivi pour une troisième année. 
 
Mots-clés  : Scorpiurus muricatus L., densité de semis, régénération, composantes du rendement, semi-aride. 

 
 
Introduction 
 

The genus Scorpiurus is widespread in Tunisia. It represents a diversified phytogenetic patrimony. 
Species of this genus are appreciated by animals and may play an important role in rangeland 
improvement and fallows production (Ben Salem et al., 1998). In addition to their forage and pasture 
potential, they would contribute to soil fertility through their nitrogen fixation and self-regeneration 
aptitude (M'hammed, 1989; Yahiaoui-Younsi et al., 2000). The first cultivar's 'Haffouz' of Scorpiurus 
muricatus L. released in Tunisia, was selected among a local germplasm collected in central Tunisia 
and evaluated in two locations of arid and semi-arid bio-climates. In Tunisia, the species grows 
spontaneously on clay soils and low altitudes (Hassen et al., 1994) and under various climates in 
Algeria (Ben Salem et al., 1998). However, there is no information on the appropriate technical 
itinerary intended for Scorpiurus muricatus L. cropping. Farmers consider the rate of sowing the 
hardest aspects to control before the adoption of any pasture crop. Therefore, the objective of this 
study was to evaluate the effect of seeding rate on pod yield and its components as well as on the 
regeneration aptitude of this cultivar's grown under semi-arid conditions in Tunisia.  
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Material and methods 
 

The trial was conducted under rainfed conditions in Tunis, at INRAT experimental field on clay soil, 
using the cultivar's 'Haffouz' of Scorpiurus muricatus L. The climate at Tunis is semi-arid with an 
average annual rainfall of 450 mm compared to 497 mm and 690 mm respectively, for experimental 
years 2006 and 2007. Three seeding rates, 25, 50 and 100 kg pods/ha were used and compared to a 
conventional rate of 12.5 kg/ha of scarified seeds. The experimental design was a randomized blocks 
with three replications. Plots were constituted by 6 rows, 2 m long and 30 cm apart and sown by hand 
in November 15th 2005. In 2006 and 2007, plants have naturally regenerated from pods left on soil 
surface after yield sampling. A 100 kg/ha of super phosphate was applied during the first year and 
weeds were removed by hand when necessary. 
 
 
Field measurements 
 

For both years, agronomic traits such as pod yield, seed weight, seed number per pod and 
regenerated plants were evaluated at pod maturity. Pod yield was determined by sampling from 40 x 
40 cm quadrates on each plot. Seed weight and seed number were determined on 20 pods sampled 
randomly from each plot. At end autumn of each year, we determined the number of regenerated 
plants by sampling from 40 x 40 cm quadrates in each plot. 
 

For second year only, the aboveground biomass was assessed by sampling from 40 x 40 cm 
quadrates from each plot to determine the dry matter yield at flowering time. In addition, five plants 
were removed from each plot to determine plant weight and height, branching, racemes, leaves, 
flowers and inter nodes number for longest stem as well as the length of longest stem. Mean values 
were then registered for these parameters. Leaf to stem ratio was also determined for each plot. 
 
 
Chemical analysis 
 

In the second year, from the harvested above ground biomass, a sample of 500 g per plot was 
dried at 50°C during 72 hours, then ground to pa ss through a 1 mm screen and stored until analyzed 
for ash and crude protein contents of biomass and pods.  
 
 
Statistical analysis 
 

For both years, data on agronomic parameters (pod yield, seed weight, seed number and 
regenerated plants) were submitted to analysis of variance (SAS, 1998). For the second year only, 
reproductive and chemical parameters as above mentioned were analyzed with ANOVA procedure of 
SAS Software (SAS, 1998). Differences between mean values were tested for significance using little 
significant difference test.  
 
 
Results 
 
Effect of seeding rate on agronomic traits 
 

Among the four agronomic traits, only the seed number per pod was not affected (P>0.05) by the 
seeding rate during the second year (Table 1). The other three parameters were highly affected by 
seeding rate only in 2007. The regenerated plants reached the highest and lowest values with rates of 
100 and 50 kg pods/ha (712 plants/m2 vs 225 plants/m2 respectively). The rate of 100 kg pods/ha 
induced a number of regenerated plants not significantly different from that obtained with 12.5 kg 
scarified seeds/ha (575 plants/m2). Pod yield ranged between 1200 and 640 g/m2 for seeding rates of 

100 and 25 kg pods/ha respectively, and seed weight ranged between 12.7 and 10 g for seeding 
rates of 25 and 50 kg pods/ha respectively.  
 
 
Effect of seeding rate on dry matter yield and crude protein content  
 

Seeding rate had no significant effect on dry matter yield and crude protein content (P>0.05). Dry 
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matter yield was about 5 t/ha for both rates of 50 and 100 kg pods/ha whereas crude protein content 
ranged between 22% for biomass and 20% for dry pods.  
 
 
Table 1. Means of agronomic parameters measured during 2006 and 2007 for each seeding rate 

Parameters/ 
Seeding rate 

Pod yield 
(g/m2) 

Regeneration 
(plants/m2) 

1000 seed weight 
(g) 

Seed number 

Year 2006     
25 183.3a 118.7 a 13.7a 7.83a 
50 183.3a 181 a 13.7a 7.83a 
100 366.7a 191.7 a 14a 9.83a 
12.5* 287.6a 154 a 13.3a 9.8a 

Year 2007     
25 1217.3a 334 bc 12.7 a 7.7a 
50 616.5b 225 c 10 b 7.5a 
100 644.8b 718.7 a 11.3 ab 7.6a 
12.5* 484b 574.7 ab 10.7 ab 7.9a 

Effect of year ** ** ** NS 
LSD (0.05) 549.6 332.0 2.4 5.43 

*kg scarified seeds; means in the same column with different letters are not significantly  
different at P<0.05. 
 
 
Responses of reproductive and qualitative traits to seeding rate  
 

The response of reproductive traits was higher for the length of longest stem, leaves, racemes and 
flowers number (Table 2). These parameters were highest with 100 kg pods/ha and similar to those 
obtained using 12.5 kg scarified seeds/ha. The leaf to stem ratio was highest (0.97) with 25 kg 
pods/ha and lowest (0.75) with 100 kg pods/ha (Table 2). Significant correlations have been found 
between pod yield and racemes number (r =-0.61; P<0.05; n=12); between length of main stem and 
the traits such as racemes number (r =0.5; P<0.05; n=12), internodes number (r =0.8; P<0.01; n=12) 
and flowers number (r =0.87; P<0.01; n=12) and between regenerated plants and seed weight (r =     
-0.59; n=24).  

 
 

Table 2. Analysis of variance for some traits measured during 2007 for each seeding rate 

Parameters/ 
Seeding rate 

Number of racemes 
by longest stem 

Length of 
longest stem 

Number of leaves 
by longest stem 

Leaf to stem ratio 

25 20.2 b 49.3 b 16.27 bc 0.97 a 
50 30.07 b 54.87 ab 14.27 c 0.87 ab 
100 50.5 a 77.9 a 21.87 a 0.75 b 
12.5* 49.3 a 68.5 ab 19.9 ab 0.90 ab 

*kg scarified seeds/ha; means in the same column with different letters are not significantly different at 
P<0.05. 
 
 
Effect of year on agronomic traits 
 

As shown in Table 1, the effect of year was clearly demonstrated for pods yield, regeneration and 
seed weight. The first two traits marked an increase from 2006 to 2007 while the third parameter 
declined. This was probably due to the high rainfall of spring and autumn 2007 (100 and 108 mm, 
respectively) which enhanced the pod production and regeneration. It is worth to note that rainfall in 
2007 was more regular than in 2006. 
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Discussion and conclusions 
 

This study showed that increasing seeding rate affected pod yield and its components only in 
second year where rainfall was above 500 mm. However, increasing seeding rate from 25 to 100 kg 
pods/ha resulted in decreased pod yield and decreased seed weight but has increased the natural 
regeneration of this cultivar's (720 seedlings/m2). This seedling density seems to be low compared to 
the required density of 1000 seedlings/m2 suggested by Loi et al., (2005) for pasture legumes. We 
also noted that both rates of 100 kg/ha pods and 12.5 kg/ha scarified seeds gave a similar number of 
regenerated plants. For that, it is practical to use 100 kg/ha of pods as the machineries for threshing 
pods are scarce or absent at farm level. We found also that plants sown at 12.5 kg scarified seeds/ha 
produced significantly more racemes and flowers than those sown at 25 kg pods/ha. 

 
In conclusion of this study, it is suggested to use 100 kg of pods/ha in order to ensure an optimum 

growth and re-establishment of the cultivar's 'Haffouz' of Scorpiurus muricatus L. This also allows the 
crop to compete vigorously with weeds and to provide an early feed for animals. But to achieve an 
optimum pod yield which is important for the persistence of the pasture, it is recommended that 
farmers use the economical sowing rate of 25 kg pods/ha. This is also recommended for an optimum 
seed production. We suggest that the response of ruminants to this crop should be investigated.  
 
 
References 
 
Ben Salem, K. Abdelguerfi, A. and Berrakia, R. (1998). Contribution à l'étude des espèces 

spontanées du genre Scorpiurus L. en Algérie: répartition des espèces en fonction des facteurs du 
milieu. Ann. Inst. Nat. Agro. El Harrach. Vol 12 (1). T1: 291-292. 

Hassen, H. Zoghlami, A. and Sassi, S. (1994). Contribution à l'étude des espèces fourragères et 
pastorales en Tunisie centrale: étude éco-géographique et répartition en fonction du milieu 
environnant. Ann. INRAT,Vol 67 (1,2): 203-222. 

Loi, A., Howeison, J.G., Nutt, B.J. and Carr, S.S. (2005). A second generation of annual pasture 
legumes and their potential for inclusion in Mediterranean-type farming systems. Australian 
Journal of Experimental Agriculture, Vol 45: 289-299.  

M'hammed, M. Bouzina, A. Abdelguerfi, A. and Berik, R. (1989). Contribution à l'étude du genre 
Scorpiurus en Algérie. In: XVI international grassland congress, Nice (France), October 1989, Vol 
1, Sec 3: 193-194. 

SAS, Institute. Inc.,(1998). SAS - STATTM . Guide for personnel computers, 6th Eds. 534p. Cary. NC. 
Yahiaoui - Younsi, A. Abdelguerfi, A. And Bouazza, L. (2000). Etude de la floraison de trois espèces 

du genre Scorpiurus avec les conditions du milieu d'origine. Cahiers Options méditerranéennes. 
Vol. 45: 245-248. 


