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Abstract 

 

Leguminous shrubs play an important role as feed for both wild and domestic herbivores, 

particularly in the Mediterranean ecosystems. Adenocarpus decorticans, Cytisus galianoi, 

Dorycnium pentaphyllum, Erinacea anthyllis, Genista cinerea, Genista scorpius, Genista 

umbellata, Genista versicolor and Ulex parviflorus are all native legumes of the mountains of 

south-eastern Spain. Here we provide the allometric regression equations (phytovolume vs 

total and edible browse phytomass) and the nutritive value (crude protein, dry and organic 

matter digestibility and metabolizable energy) obtained in this study. The correlation 

coefficient of the regressions equations between phytovolume and phytomass were high in all 

species (r
2
  = 0.98 to 0.65) except for Genista versicolor. Crude protein varied from 7.8 to 

18.0%. The digestibility of dry and organic matter reached a maximum of 79.4 and 79.0% for 

Adenocarpus decorticans and a minimum of 27.7 and 24.1% for Dorycnium pentaphyllum. 

Metabolizable energy ranged from 11.7 to 3.6 MJ kg
-1

 DM. These data are useful for the 

management of silvopastoral ecosystems. 
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Introduction 

 

The mountainous areas of south-eastern Spain are marginal lands characterized as 

ecologically fragile.  Many of these areas have traditionally been used to breed sheep and 

goats. Leguminous shrubs are an abundant and important source of animal feed in these 

ecosystems. We have selected nine widespread native legumes to determine their pastoral 

value through their biomass and chemical composition. Here we provide information about 

these shrubs, including: i) biomass: the allometric regression equations (phytovolume vs total 

and edible browse phytomass) and ii) the chemical composition (crude protein, dry and 

organic matter digestibility and metabolizable energy). These data are useful for the 

management of silvopastoral ecosystems, including selection of fodder shrubs, shrubland 

improvement and accurate calculation of the carrying capacity. 

 

Materials and Methods 

 

Study area.- The study was carried out in the Sierra Nevada Natural Park (south-eastern 

Spain, approximately 37º 03’ N 2º 56’ W; 1100 to 2200 m.a.s.). The mean annual rainfall 

ranges from 527 to 700 mm; and the mean annual temperature from 14.7 ºC to 10.5 ºC. The 

vegetation series is a holm-oak forest (Quercus rotundifolia Lam.) with Adenocarpus 

decorticans L. (Adenocarpo decorticis-Querceto rotundifoliae sigmetum). 

 



Allometric regression equations.- We established the regression equations between apparent 

phytovolume (circular cylinder; Uso et al. 1997) and aerial phytomass (both total and edible 

browse phytomass). For each species (Adenocarpus decorticans Boiss, Cytisus galianoi 

Talavera & Gibbs, Dorycnium pentaphyllum Scop., Erinacea anthyllis Link, Genista cinerea 

(Will) DC. in Lam & DC., Genista scorpius (L.) DC., Genista umbellate (L’Hér) Poiret, 

Genista versicolor Boiss. and Ulex parviflorus Pourret) twenty to thirty plants of different 

sizes were harvested in spring. The height and mean diameter of each plant was measured to 

obtain the phytovolume. Edible browse phytomass was estimated by simulating the browsing 

of goats (Robles et al., 2002). Samples of the total and edible browse phytomass were dried 

until constant weight in a forced-air oven at 80 ºC to transform fresh weight to dry weight. 

 

Nutritive value.- Young stems, leaves and flowers were collected in spring. Two samples per 

species were oven dried until constant weight at 60 ºC in a forced-air oven and analyzed for 

dry and organic matter (DM, OM) and crude protein (CP) following the recommendations of 

A.O.A.C. (1990). The digestibility of both dry (IVDMD) and organic matter (IVOMD) was 

determined in vitro using the rumen liquor-pepsin method (Tilley and Terry, 1963) as 

modified by Molina (1981), who uses inoculum from the rumen of autochthonous segureña 

sheep. Metabolizable energy (ME) was estimated from the digestibility of the organic matter 

using the following equation (see Robles et al., 2002):  

ME (MJ kg
-1

 DM) = OM (g kg
-1

DM) x IVOMD (%) x 19 x 0.82 x 10
-5

 

 

Results and discussion 

 

Allometric regression equations.- The relation between total and edible browse phytomass of 

every legume was best expressed with an exponential equation (confidence level of 95 %). In 

a similar problem, Uso et al. (1997) found that exponential models explain better the 

relationship between biomass and apparent volume.  

 
Table 1. Parameter values of regression equations: y = a * x

b
, y = total or edible browse phytomass (dry weight, 

kg DM per plant), x = volume (dm
3 
per

 
plant), a and b = estimated parameters (a intercept, b slope). r

2
 = 

correlation coefficient; SEE = standard error of estimation, n = sample size. 

 

Species y a b r
2 

SEE n 

Adenocarpus decorticans Total  6.60588  0.942512 0,98 0.370 31 

 Browse 2.61269  0.815397 0,98 0.311  

Cytisus galianoi Total  6.62414  1.072210 0,87 0.359 20 

 Browse 1.74470  0.843232 0,77 0.405  

Dorycnium pentaphyllum Total  13.54246  0.849516 0,86 0.464 21 

 Browse 2.28786  0.772380 0,84 0.454  

Erinacea anthyllis Total  58.00098  0.806947 0,94 0.269 20 

 Browse 8.433062  0.802182 0,88 0.384  

Genista versicolor Total  52.04298  0.589333 0,43 0.860 20 

 Browse 9.94003  0.507013 0,45 0.705  

Genista cinerea Total  74.68879  0.515316 0,82 0.616 19 

 Browse 12.10623  0.469741 0,82 0.553  

Genista scorpius Total  22.99025  0.679505 0,92 0.237 21 

 Browse 3.53315  0.639498 0,70 0.489  

Genista umbellata Total  12.06912  0.760469 0,81 0.449 20 

 Browse 2.85534  0.641064 0,65 0.581  

Ulex parviflorus Total  13.21576  0.777866 0,86 0.451 22 

 Browse 5.46700  0.587377 0,79 0.430  

p-level of regressions equations: p<0.00001 

The correlation coefficient of the regressions between phytovolume and phytomass were high 

in all species (see Table 1), except for G. versicolor, which has no leaves, an irregular shape 



and a thorny stem. The highest statistical correlation coefficients found in this study were 

between phytovolume and total phytomass, as other authors (Fernández , 1995) also report.  

 

Nutritive value.- Table 2 shows the results obtained in the chemical analyses. All parameters 

varied widely among species. The low CP contents in G. umbellata and E. anthyllis can 

probably be due to a higher proportion of mature stems and the lack of leaves. The low 

digestibility of D. penthaphyllum and G. umbellata may be attributed to the high lignification 

of the cell wall stems (Robles and Boza, 1993). A. decorticans shows the best analytical 

results and it has also been reported as a very palatable species (Fernandez, 1995). 

Table 2.- Nutritive value of leguminous shrubs. Chemical compositions: dry matter (DM, g kg
-1

), organic matter 

(OM, g kg
-1

 DM), crude protein (CP, g kg
-1

 DM); in vitro dry matter digestibility (IVDMD, %), in vitro organic 

matter digestibility (IVOMD, %) and metabolizable energy (ME, MJ kg
-1

 DM). 

 
 DM OM CP IVDMD IVOMD ME 

Adenocarpus decorticans 378 953 180 79.4 79.0 11.7 

Cytisus galianoi 328 953 159 67.1 66.2 9.8 

Dorycnium pentaphyllum 469 950 113 27.7 24.1 3.6 

Erinacea anthyllis 499 955 88 63.1 62.7 9.3 

Genista cinerea 463 957 135 67.3 66.5 9.9 

Genista scorpius 465 935 124 53.0 50.1 7.3 

Genista umbellata 422 979 78 32.0 30.6 4.7 

Genista versicolor 441 964 130 63.6 63.3 9.5 

Ulex parviflorus 429 954 135 51.6 49.7 7.4 

 

Conclusions 

 

The excellent r
2 
obtained

 
indicate the potential usefulness of these equations to predict total 

and edible browse phytomass from phytovolume values. 

A. decorticans is one of the best fodder resources in the mountainous south-eastern Spain due 

to its excellent nutritive value.  
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