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ADF) which represent the most important 

fraction of dry matter for all the species. 

These results are in agreement with 

previous reports (Arzani et al., 1998; 

Ganbari and Sahraei, 2012; Shadnoush, 

2013; Akbarinia and Koocheki, 1992). 

 
Table 1. Means and standard error for chemical composition of studied range species 

Family Name Species Name No. CP% EE% Ash% CF% GE (Mcal kg-1 

DM) 

Leguminosae Vicia variabilis 36 18.5 ±0.6 

a 

2.6±0.3 
c 

8.8 ± 0.2c 27.0 ±1.0b  4.1±0.08 

Leguminosae  Astragalus spp. 41 15.0 ±0.5 

c 

1.9±0.2 
d 

7.9±0.3 d 27.1 ± 0.8 b 4.1±0.08 

Leguminosae Medicago sativa 45 16.9 ±0.5b 2.9±0.2 
c 

9.8 ±0.3 b 30.5 ±0.9 a 4.2±0.07 

Umbelliferae Prangos uloptera  54 10.1 ±0.4 
d 

4.4±0.2 
a 

10.8 ±0.2 
a 

24.2 ± 0.7 c 4.0 ±0.06 

Rosaceae Sanguisorba minor 45 10.8 ±0.5d 3.5±0.2 
b 

8.7± 0.3 c 25.7 ± 0.9 

bc 

4.0±0.07 

Means ± SE - - 14.3 ±0.5 3.7±0.2 9.6 ± 0.2 26.9 ± 0.9 4.1±0.07 

Means followed with different letters (a, b, c and d) in the same column of each species differ significantly (P<0.05) 

 
Table 2. Means and standard error for some of nutrient value and digestibility of studied range species  

Species Name No. NDF% ADF% DMD% OMD% 

Vicia variabilis 36 49.4 ±1.6 a 31±1.1.0 b 59.3 ± 2.2a 61.7 ±2.4b  

Astragalus spp. 41 47.7 ±1.4 ab 34.3±1.0 a 51.5± 2.0 b 60.5 ± 2.2 b 

Medicago sativa 45 46.0 ±1.3b 33.8±0.9 a 49.3 ±1.8 bc 59.0 ±1.9 bc 

Prangos uloptera  54 40.1 ±1.1 d 31.6±0.8 b 58.0 ±1.6 a 66.7 ± 1.7 a 

Sanguisorba minor 45 43.4 ±1.3c 32.5±0.9 ab 46.6 ± 1.8 c 56.5 ± 2.1 c 

Means ± SE  - 45.3 ±1.3 32.5±0.94 53.0 ± 1.9 61.0 ± 2.0 

Means followed with different letters (a, b, c and d) in the same column of each species differ significantly (P<0.05) 

 

Crude protein 
Means of CP content in phonological 

stages of the studied range species are 

shown in Table 3. Overall mean was 14.3 

and means of vegetative, blooming and 

ripening stages were 18.9, 13.8 and 

10.2%, respectively. Considering the 

plant species and phenological and 

sampling stages, the maximum value of 

CP was observed in the vegetative stage 

of Medicago sativa and minimum value 

was found in the ripening stage of 

Prangos uloptera. There was also a 

significant (P<0.05) variation among 

phenological stages of all the species for 

CP (Table 3). Thus, CP content was 

significantly (P<0.05) different between 

three phenological stages and range 

forage has a higher CP content at the 

early stage of growth than the later ones. 

Many factors such as growth stage 

(Promkot and Wanapat, 2004), maturity 

and species (Von Keyserlingk et al., 

1996) affect CP content. These results are 

in agreement with the suggestion of Jerry 

et al. (1989). Akbarinia and Koocheki 

(1992), Arzani et al. (1998) and Arzani et 

al. (2004) reported similar results. They 

reported seasonal changes in CP of range 

plant during different phenological stages 

and when plants became older, CP 

content was declined. 

     In this experiment, forage exhibited 

higher CP values in the vegetative stage; 

then, it slowly decreased in the blooming 

stage and showed the lowest content at 

the seed ripening stage. These 

phenological fluctuations in CP may have 

been induced by weather temperature, 

and variations of seasonal precipitations 

(Shadnoush, 2013). Variation of leaf to 

stem ratio and structural changes in the 

plants are important factors which affecte 

CP content of the plants in phenological 

stages and structural differences among 

the species (Arzani et al., 2004; Jerry et 

al., 1989 and Shadnoush, 2013). In 

addition, these results are in accordance 

with the reports of Ghoorchi (1995) 

indicating the reduction of CP of forage 


