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Abstract. Five common range forage including Agropyron intermedium, Bromus 

tomentellus, Hordeum bulbosum, Cousinia bakhtiarica and Scariolla orientalis, were 

sampled during three phenological stages, from controlled rangeland stations over five 

locations in Chaharmahal and Bakhtiari province, Iran. All samples were chemically 

analyzed for Crude Protein (CP%), in vitro Dry Matter Digestibility (DMD), Organic 

Mater Digestibility (OMD), Ether Extract (EE), Crude Fiber (CF), total Ash, Neutral 

Detergent Fiber (NDF) and Acid Dtergent Fiber (ADF). Results for Crude Protein (CP%) 

showed significant differences between phenological stages in all of species. Maximum CP 

(15.2%) was found in vegetation stage of Hordeum bulbosum and the minimum (2.9%) 

was in seed ripening stage. The CF% was significantly different between phenological 

stages as well as the species. The minimum and maximum values of CF% were found in 

Agropyron intermedium in Coosinia bakhtiarica, respectively. Similarly, the minimum 

values of NDF and ADF were found in vegetative stage of Scariolla orientalis and 

Agropyron intermedium respectively, but the maximum values were obtained in seed 

ripening stage of Hordeum bulbosum and Cousinia bakhtiarica. The DMD and OMD% 

showed slightly reduction passing from vegetation to seed ripening stage in most of the 

species. The highest DMD and OMD% had been observed in vegetation stage of Scariolla 

orientalis and the lowest were in Bromus tomentellus. It can be concluded that in the early 

stage of growth, the quality of forage in range species is adequate for livestock  

production but during that stage, the greatest problem is its lower quantity. By progress of 

the vegetation stage toward the seed ripening stage, the nutritive value of all species 

decreased thus grazing animals oppose to nutrient deficiencies. 
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Introduction 
Shortage of feed resources often impose 

major constrains on the development of 

animal production in dry land areas such 

as majority of parts in Iran (Shakeri and 

Fazaeli, 2004).  

     Limitation of feed and natural 

resources, are the main problems faced 

with animal production in Iran and many 

developing countries as well (Rezvanfar 

and Shafiee, 2005). For maintaining 

sufficient growth and reproductive 

performance, animal producers need to 

compare the nutritional changes of range 

forage (Ramirez et al., 2004). The 

principal factors limiting the performance 

of grazing animals are low protein 

content of grasses, low energy intake due 

to high fiber content and mineral 

deficiencies or imbalances (MC Dowell, 

1985). The concept of matching small 

ruminant livestock production with 

available feed resources needs therefore 

intensified research into optimum use of 

local feed resources. 

     Chaharmahal & Bakhtiari province in 

the south west of Iran, has a long history 

of livestock grazing and nomadic system 

where most of the people depend on the 

livestock rangeland socio-economically 

system (Shaidaee and Niknam, 1970). 

The climate in these  

regions is semi-arid with annual 

precipitations of about 700 mm, which 

distributed from early autumn, to mid 

spring. A high majority of the sheep and 

goats population is managed under a 

migratory system, utilizing the ranges as 

the major source of feed. Furthermore, 

the feeds availability from natural grazing 

are limited and of low quality and 

periodic drought is also a constraint 

(Farid et al., 1977; Shadnoush et al., 

2004). In this situation, optimum 

utilization of limited feed resources is 

based on available information about the 

locally feeds (Shakeri, and Fazaeli, 

2004). Thus, development of forage 

production plans and improvement of 

balance nutrition system for livestock, 

need information of the nutrition value of 

range plants. However, there are few 

reports to quantify seasonal nutritional 

changes of the most important range, 

grasses and forage which consumed by 

range sheep and goats (Shadnoush, 2004; 

Shakeri and Fazaeli, 2004). The nutritive 

value of herbage depends not only on the 

growth or on maturity of the plants, but 

also on the seasonal variation and 

climatic conditions. The nutrient values 

are much different among plant species 

so as legumes and grasses. Additionally, 

the variation among the species of one 

family for nutrient values may be 

important (Shakeri and Fazaeli, 2004; 

Shadnoush, 2004).  

     In spring, the native graminaceous, 

herbaceous and brows species are 

growing and producing new foliage. 

During the end of summer and autumn 

most of the species showed reduction 

amount of nutrient, passing from 

vegetation to seed ripening stage, 

(Ramirez et al., 2004). The nutritive 

value of a specific range plant may be 

affected by the variation among the soils, 

rainfall, temperature, and other ecological 

conditions. The nutritive value of forages 

can be determined by their chemical 

composition, digestibility, and 

palatability or by a combination of 

chemical constituents and in vitro 

techniques of digestibility (Ghoorchi, 

1995; Pinkerton, 1996; Akbarinia and 

Koocheki, 1992; Arzani et al., 2004). The 

aim of this study was to assess the 

chemical composition, and seasonal 

variations of five native dominant range 

plant species in semi- arid rangeland of 

Chaharmahal- Bakhtiari province in Iran. 

 

Material and Methods 

Study area 
The study was carried out on five 

different controlled stations of 

Shahrekord, Borujen, Farsan, Lordegan 

and Ardal, which located between 31
°
9

'
 to 

32
°
 48

'
 N and 49

°
 30

'
 to 51

°
 26

'
 W. These 

areas almost account whole of medium 
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condition rangeland in Chaharmahal-

Bakhtiari province, Iran. The average 

altitude of area is 2000m. The climate of 

this region is considered semi- arid with 

annual mean temperature of 11.2
°
C and 

about 700 mm precipitation, which is 

with peak rainfalls in fall and winter. 

Precipitation is also very erratic and 

distributed 30, 52 and 18 percent in fall, 

winter and spring, respectively. However, 

4-5 months of the year is dry (Reisian, 

1998). This extreme year- to- year, rain 

and moisture variation is probably a 

greater constraint on ecological and 

agricultural systems than is the low 

annual amount of rainfall. Droughts are 

also common and frequently severe. 

 

Plant sampling method 
Five forage species Agropyron 

intermedium, Bromus tomentellus, 

Hordeum bulbosum, Cousinia 

bakhtiarica and Scariolla orientalis, 

which are common throughout the 

rangelands area, were collected from 

controlled station that were prohibited 

from grazing for ten years. The sampling 

was taken in three times at vegetative, 

blooming and seed ripening stages (May- 

Sep). As encountered on the ranges were 

hand harvested at 2-4 cm above ground 

level until adequate amounts of material 

were obtained, composite by species in 

each of sampling stage and area. 

Sampling was intended to simulate 

grazing by sheep (Ghadaki et al., 1974). 

Samples were air-dried, and then they 

were ground pass through in a mill (1 

mm) and stored in plastic containers for 

further analysis. 

 

Chemical composition and in vitro 

digestibility analysis 
Samples were analyzed for Dry Matter 

(DM), Crude Protein (CP), Ether Extract 

(EE), Crude Fiber (CF) and Gross Energy 

(GE) total Ash (AOAC, 1990). The cell 

walls constituents as Neutral Detergent 

Fiber (NDF) and Acid Detergent Fiber 

(ADF) were determined using (Van Soest 

et al., 1991) method. The Dry Matter 

Digestibility (DMD) and Organic Matter 

Digestbility (OMD) were determined by 

using of in vitro two stages Tilly and 

Terry (1963) method. 

 

Statistical analysis 
Data were statistically analyzed, using 

factorial experiment based on complete 

randomized block design with four 

replications. The two factors were: five 

forage species and three phenological 

stage, by GLM of SAS (2001). Means 

and standard error of traits were 

compared using Duncan Multiple Range 

Test (DMRT) method.  

 

Results and Discussion 

Species chemical composition 
Means of chemical compositions of five 

range species are shown in Table 1. The 

overall means of species for CP% was 8 

(ranged 6.7-8.8), EE% mean was 3.1 

(ranged 2.2- 4.1), CF% mean was 37.2 

(ranged 31.5- 42), Total Ash% mean was 

7.5 (ranged 6.7- 8.5) and GE mean was 

4.2 Mcal kg
-1

 (ranged 4.1- 4.3). There 

were significant differences between 

species for nutrient, Because of the 

structural differences between the plants, 

such a variation among the species of 

range plants are expected (Ghadaki et al., 

1974; Topps, 1998; Arzani et al., 2004; 

Ventaura et al., 2004 and Ramirez et al., 

2004).  

 

Crud protein 
The minimum and maximum values of 

CP with average values of 6.7% and 

8.8% were found in Scariolla orientalis 

and Hordeum bulbosum, respectively. 

There was also significant (P<0.05) 

variation among phenological stages for 

the CP (Table 1). The maximum values 

of CP was found in the vegetative stage 

and the minimum in seed ripening stage 

(P<0.05). All forage exhibited their 

higher CP values in vegetative stage, then 

slowly decrease in blooming stage and 
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showed lowest content at seed ripening stage. These phenological fluctuations in 

CP may have been induced by the 

precipitations seasonal variation 

(Promkot and Wanapat, 2004). The 

morphological and structural changes in 

the plants and variation of leaves to stem 

ratio are important factors, which 

affected CP content of the plants in 

phenological stages as well as the 

structural differences between the 

species. These results are in agreement 

with the suggestion of (Jerry et al., 1989). 

Considering the plant species and 

sampling stages, the highest CP was 

found in Hordeum bulbosum (15.2%) at 

vegetative stage and the minimum in the 

same species (2.9%) at seed ripening 

stage (Table 2). Akbarinia and Koocheki 

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

al. (2004), reported seasonal changes in 

CP of range plant during different 

phenological stages. They found that 

when plants became older, CP content 

was declined. The CP content was 

significant (P<0.05) different between the 

three phenological stages and at early 

stage of growth, range forage have higher 

CP than the later stages. Similar to this 

study Ghoorchi (1995) reported reduction 

of CP of forage when plants matured. 

 

Crud fiber 
Means of CF content for five native range 

species is shown in Table 1. Overall 

mean of CF were 37.2% (range 31.5-

42%), the minimum amount was found in 

Agropyron intermedium 31.5% and the 

maximum was found in Cousinia 

bakhtiarica 42%, which was significant 

(P<0.05) differences between the two 

species. A negative correlation was found 

between the CF and CP content in all of 

species that was in accordance with the 

results reported by Ramirez et al., (2004). 

Moreover species of Agropyron 

intermedium, Bromus tomentellus and 

Hordeum bulbosum had lowest, but 

Cousinia bakhtiarica and Scariolla 

orientalis had highest of CF which 

belong to Graminae and Compositae 

family respectively. This finding is 

accorance to Ghoorchi (1995). The CF 

content was significantly different 

(P<0.05) between phenological stages for 

all species, except for Agropyron 

intermedium, Hordeum bulbosum and 

Bromus tomentellus, which were similar 

in blooming and seed ripening stages 

(Table 3). Regarding the species and 

phenological stages, Agropyron 

intermedium had significantly (P<0.05) 

the lowest 28.5% of CF in vegetative 

stage, but Scariolla orientalis had the 

highest values 45.6% in seed ripening 

stage. It seems that CF content in native 

range species were influenced by climatic 

conditions, thus fiber and lignin increase 

with maturity of plants, because mature 

stems contain more fibers compared with 

immature stems and leaves, which 

generally form from parenchyma tissues. 

Although from the primary growing until 

the stage of flowering, range species have 

a higher leaf to stem ratio when the 

structural portion as well as the CF is low 

in the plants but it will be changed by 

increasing the structural proportion 

toward the maturation. Other researcher 

(MC Donald et al., 1995; Ghoorchi, 

1995; Arzani et al., 2004 and Ramirez et 

al., 2004) for different species reported 

variations of CF concentration, during the 

phenological stages. They concluded that 

with progress of plants growth, when 

plants became older, CF content 

increased in structural carbohydrate, such 

as celluloses, hemicelluloses, and lignin 

when they are increased. In this study the 

CF content was significantly (P<0.05) 

different mostly where it was increased in 

accordance with progress of plant growth 

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

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

 DM) 

Agropyron intermedium 56 8.3 ±0.4
 b
 3.1±0.2 

b
 31.5 ±0.7

 d
 8.5 ± 0.2

 a
 4.3±0.06 

Bromus tomentellus 55 7.9 ±0.4
 b
 2.2±0.2 

c
 35.2 ±0.8 

c
 7.5 ± 0.2

 b
 4.2±0.06 

Hordeum bulbosum 44 8.8 ±0.5
a
 2.3±0.2 

c
 34.8 ±0.9 

c
 8.2 ±0.3

 a
 4.2±0.67 

Cousinia bakhtiarica 60 8.0 ±0.4 
b
 3.8±0.2 

a
 42.0 ±0.7 

a
 6.8 ± 0.2 

c
 4.3±0.06 

Scariolla orientalis 58 6.7 ±0.4
 c
 4.1±0.2 

a
 40.2 ± 0.7

 b
 6.7 ± 0.2

 c
 4.1±0.06 

Overall mean - 8.0 ±0.4 3.1 ±0.2 37.2 ± 0.75 7.5 ± 0.2 4.2±0.06 
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 of CP% between species and among phenological stages of five range species 

Species Name Vegetative Blooming Ripening Mean± SE 

Agropyron intermedium 13.7 
a (B)

 8.0 
b (A)

 4.1
c (AB)

 8.3±0.39
 (A)

 

Bromus tomentellus 13.3
 a (B)

 6.8
 b (B)

 3.6
 c (BC)

 7.9
 
±0.4

 (A)
 

Hordeum bulbosum 15.2
 a (A)

 8.4
 b (A)

 2.9
 c (C)

 8.8
 
±0.5

 (A)
 

Cousinia bakhtiarica 13.5
 a (B)

 5.8
 b (C)

 4.8
 c (A)

 8.0
 
±0.4

 (A)
 

Scariolla orientalis 11.4
 a (C)

 5.2
 b (C)

 3.4
 c (BC)

 6.7
 
±0.4

 (B)
 

Means with in species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly different 

(P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in parenthesis are 
significantly different (P<0.05) 

 
Table 3. Means of CF% between species and among phenological stages of five range species 

Species Name Vegetative Blooming Ripening Mean± SE 

Agropyron intermedium 28.5
b (C)

 32.6
a (D)

 33.6
 a (D)

 31.5±0.73
 (D)

 

Bromus tomentellus. 32.9
 c (B)

 35.0
 b (C)

 37.6
 a (C)

 35.2
 
±0.8

 (C)
 

Hordeum bulbosum 31.2
 b (B)

 35.8
 a (C)

 37.3
 a (C)

 34.8
 
±0.9

 (C)
 

Cousinia bakhtiarica 36.6
 b (A)

 45.1
 a (A)

 44.0
 a (B)

 42.0
 
±0.7

 (A)
 

Scariolla orientalis 33.6
 c (B)

 41.3
 b (B)

 45.6
 a (A)

 40.2
 
±0.7

 (B)
 

Means within species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly  

different (P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in  

parenthesis are significantly different (P<0.05) 

Cell wall content  

The results of Neutral Detergent Fiber 

(NDF) and Acid Detergent Fiber (ADF) 

are presented in Tables 4 and 5. As it is 

shown, NDF and ADF concentration 

were significantly (P<0.05) different 

between vegetation and blooming stages 

in most of the species, however the trend 

of variation were not similar for all the 

species. The species of Agropyron 

intermedium, Bromus tomentellus and 

Hordeum bulbosum had highest means of 

NDF and ADF, but Cousinia bakhtiarica 

and Scariolla orientalis showed the 

lowest (P<0.05). 

     The minimum NDF was found in 

vegetative stages of Scariolla orientalis 

(54.9%), but the maximum values was 

obtained in seed ripening stage of 

Hordeum bulbosum (78.3), whereas the 

minimum and maximum of ADF were 

found in vegetative stage of Agropyron 

intermedium (35.3%) and seed ripening 

stage of Scariolla orientalis (54.6%), 

respectively. 

     In general, during the summer and 

autumn seasons, NDF and ADF were 

higher than in the spring. As plant growth 

progressed, NDF and ADF in all species 

increased (Table 4 and 5). In species of 

Bromus tomentellus, Hordeum bulbosum 

and Cousinia bakhtiarica, the NDF was 

not significantly increased in seed 

ripening stage comparing to the blooming 

stage, because physical structure of these 

species were fully developed in blooming 

stage. Young plant cells have, one 

external layer called a primary cell wall, 

but when they become mature, a 

secondary cell wall is also formed. 

Because of storage tissue in seeds, ADF 

and NDF contents varied from blooming 

to the seed ripening, however it depends 

on the species as well. Similar results 
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were reported for NDF and ADF in some 

range species (Arzani et al., 1998; Arzani 

et al., 2004; Shakeri and Fazaeli, 2004 

and Promkot and Wanapat, 2004), when 

they found that by progress of plant 

growth, ratio of protector and firmness 

tissues, which mostly consist of structural 

carbohydrates such as celluloses, 

hemicelluloses and lignin, are increased. 

Therefore, maturity of plant caused an 

increase in structural carbohydrates and 

causes higher ADF and NDF amount in 

plant species. Scarborough et al. (2001) 

when reported that sampling stage 

affected concentration of ADF and NDF 

in un-grazed and grazed Bermuda grass 

pasture, reported such a result. 

 
Table 4. Means of NDF% between species and among phenological stages of five range species 

Species Name Vegetative Blooming Ripening Mean± SE 

Agropyron intermedium 62.8
 c (A)

 68.1
b (B)

 74.5
a  (A)

 68.4±1.9
 (A)

 

Bromus tomentellus 65.5
 b (A)

 74.2
 a (A)

 78.0
 a (A)

 72.5±2.0
 (A)

 

Hordeum bulbosum 63.6
 b (A)

 74.5
 a (A)

 78.3
 a (A)

 72.1±2.2
 (A)

 

Cousinia bakhtiarica 58.5
 b (B)

 66.4
 a (B)

 65.6
 a (B)

 63.5
 
±1.8

 (B)
 

Scariolla orientalis 54.9
 c (B)

 61.1
 b (C)

 66.3
 a (B)

 60.7
 
±1.9

 (B)
 

Means with in species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly  

different (P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in  

parenthesis are significantly different (P<0.05) 

 

Table 5. Means of ADF% between species and among phenological stages of five range species 

Species Name Vegetative Blooming Ripening Mean± SE 

Agropyron intermedium 35.3
 c (C)

 40.5
 b (B)

 46.1
a (C)

 40.6±1.2
 (B)

 

Bromus tomentellus 38.1
 c (C)

 41.2
 b (B)

 47.7
 a (C)

 42.3
 
±1.4

 (B)
 

Hordeum bulbosum 35.7
 c (C)

 43.2
 b (B)

 50.7
 a (B)

 43.2
 
±1.5

 (B)
 

Cousinia bakhtiarica 44.8
 b (A)

 51.3
 a (A)

 53.7
 a (A)

 49.9
 
±1.2

 (A)
 

Scariolla orientalis 41.5
 c (B

 49.9
 b (A)

 54.6
 a (A)

 48.6
 
±1.3

 (A)
 

Means with in species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly  

different (P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in  

parenthesis are significantly different (P<0.05) 

 

Digestibility  

Dry matter digestibility (DMD) and 

organic matter digestibility (OMD) are 

shown in Table 6. The overall mean of in 

vitro DMD of studied range species was 

48.4% (ranged 45.3-50.7%). The amount 

of DMD% showed slightly reduction, 

passing from vegetation stage in spring to 

seed ripening stage in summer and 

autumn in most of species. Except for the 

species of Cousinia bakhtiarica and 

Scariolla orientalis there were no 

significantly differences for DMD from 

vegetation to blooming and seed ripening 

stages. Among evaluated plant species, 

the highest amount of DMD had 

observed in vegetation stage of Scariolla 

orientalis (58.6%) and the lowest values 

was obtained in Bromus tomentellus 

(41.7%) at seed ripening. In this study the 

lower DMD observed in blooming and 

seed ripening stage was related to higher 

NDF contents, that is in accordance with 

the results of Arzani et al. (2004) which 

reported DMD mainly decreased by 

growth progress in range species.  

     Akbarinia and Koocheki (1992) 

reported that a reduction of DMD with 

maturity of plants is due to increasing of 

structural tissues in stems. They also 

stated that increasing or less changing of 

DMD in some grass species when seed 

are mature is due to relatively high 

amounts of digestible carbohydrates in 

seeds. It is well accepted that forage 

digestibility in the rumen is mainly 

affected by the cell wall content and its 

lignification. Lignin limits the access of 

microbial enzymes to the structural 

polysaccharides of the cell wall. Ammar 

(2002) reported that NDF, ADF, and 
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lignin were significant and negatively 

correlated with digestibility. Pinkerton 

(1996) reported a close relationship 

between digestibility and cell wall 

characteristics. He showed that only cell 

contents could be 100% digestible and 

will not reduce even when the plant 

becomes mature. In contrast, the 

chemical structure of cell walls changed 

with plant growth. As plant growth 

continues, fiber content increases and 

digestibility decreased. In addition, some 

researcher (Kashki, 2001 and Erfanzadeh, 

2001) reported reduction of digestibility 

in matured plants. Overall means of in 

vitro OMD of five range species was 

58.8% (52-61.7%) (Table 7).  

     Similar to the DMD trend, in most of 

the range plants OMD showed slightly 

decreasing by progress of growth, 

specially passing blooming to seed 

ripening stage. Maximum OMD was 

found in vegetation stage of Scariola 

orientalis (71.7%) and minimum was 

47.6% in seed ripening stage of Bromus 

tomentellus. It may be a reason why 

Scariolla orientalis usually had been 

considered as a good grazing plant by 

sheep and goats in vegetation stage but 

un-grazed in other stages. In general, 

during the summer and autumn seasons, 

as plant growth progressed, structural 

carbohydrates were developed, NDF and 

ADF increased, so OMD decreased from 

the vegetation to the blooming stages. 

Deinum et al. (1968) support these 

results, when they found that, 

temperature and maturity have great 

influence on digestibility and nutritive 

value of grasses. Also Ghadaki et al. 

(1974) reported that the differences in  

digestibility between grasses in arid-zone 

and temperate-zone could be explained 

by the differences in the amounts of 

precipitation in this area. Negative 

correlation between the amount of water 

and the digestibility reported before 

(Snaydon, 1972). 

 
Table 6. Means of DMD% between species and among phenological stage of five range species 

Species Name Vegetative Blooming Ripening Mean 

Agropyron intermedium 50.6
a (B)

 50.2
a (A)

 46.4
a (A)

 49.0±2.7 
(A)

 

Bromus tomentellus 49.1
 a (B)

 45.3
 a (A)

 41.7
 a (A)

 45.3±2.8 
(C)

 

Hordeum bulbosum 54.6
 a (B)

 49.9
 a (A)

 45.6
a (A)

 50.0±3.2 
(A)

 

Cousinia bakhtiarica 53.2
 a (B)

 45.4
 b (A)

 42.8
b (A)

 47.1±2.6 
(B)

 

Scariolla orientalis 58.6
 a (A)

 48.3
 b (A)

 45.3
 b (A)

 50.7
 
±2.7

(A)
 

Means with in species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly  

different (P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in  

parenthesis are significantly different (P<0.05) 

 
Table 7. Means of OMD% between species and among phenological stage of five range species 

Species Name Vegetative Blooming Ripening Mean± SE 

Agropyron intermedium 59.9
a (B)

 59.3
a (A)

 56.2
b (A)

 58.6 ±2.9
 (AB)

 

Bromus tomentellus 56.9
a (B)

 51.9
 b (B)

 47.6
 c (B)

 52.0 ±3.0
 (C)

 

Hordeum bulbosum 63.7
 a (B)

 56.5
b (AB)

 52.2
 b (AB)

 57.5
 
±3.4

 (AB)
 

Cousinia bakhtiarica 62.2
 a (B)

 50.3
 b (B)

 50.9
 b (AB)

 54.5
 
±2.9

 (CB)
 

Scariolla orientalis 71.7
 a (A)

 58.1
 b (A)

 55.3
 b (A)

 61.7
 
±2.8

 (A)
 

Means with in species and a phenological stage in a row followed by different lowercase letter (a, b, c) are significantly  

different (P<0.05) 

Means of species for each phenological stage in a column followed by different uppercase letter (A, B, C, D, E) in  

parenthesis are significantly different (P<0.05) 

 

Conclusion 
Based on the results obtained by five 

species sampled at different stages in the 

target area it was found that the forage 

quality changed by the phenological 

stages. With Iranian range, plants 

development, ADF and CF increased and 

DMD and OMD were decreased rapidly. 

At the vegetation stage, the forage quality 

is good because of low fiber, high cell 
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contents, and digestibility but the 

quantity of the forage is very low at this 

stage. After plant maturity, even if the 

quantity is sufficient because the low 

nutrients and fewer digestibility, quality 

is low, therefore it is not possible to eat 

even the maintenance requirement of the 

livestock. That is an important reason 

why animals lose weight on summer in 

the area. Therefore, the range forage 

supply and its quality are adequate only 

for a limited time in the late spring and 

early summer each year in mostly 

rangeland of Iran.  
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ّاي هرتعي در ضيويايي ٍ قابليت ّضن آزهايطگاّي برخي از گًَِ تعييي ترکيبات

 استاى چْارهحال ٍ بختياري
 

 الفغلاهزضب ؽبدًَػ
 

 :پغت الىتزًٍيه، (هغئَل گبرًذُاعتبديبر هزوش تحميمبت وؾبٍرسی ٍ هٌبثع عجيعي اعتبى  ْبرهحبل ٍ ثختيبری )ً الف
ghshadnoush@yahoo.com 

 

تزويجبت ؽيويبيي ٍ لبثليت ّضن آسهبيؾگبّي پٌح گًَِ علَفِ هزتعي هٌظَر ثزرعي  ثِ .چکيذُ

Agropyron intermedium،Bromus tomentellus ،Hordeum bulbosum  ،Cousinia bakhtiarica ٍ 

Scariolla orientalis لزق، هزاحل عِ گبًِ فٌَلَصی در اعتبى  ْبرهحبل ٍ هٌبعك ّبی هختلف،  در اللين

ّب تعييي  ّب آًبليش ؽيويبيي گزديذ ٍ لبثليت ّضن آسهبيؾگبّي آى وليِ ًوًَِ گزديذ. گيزیًوًَِثختيبری 

ّبی هختلف در هزاحل فٌَلَصيىي ثغَر هعٌي داری  هحتَی پزٍتئيي خبم گًًَِتبيح ًؾبى داد وِ گزديذ. 

 Hordeum. ثيؾتزيي ٍ ووتزيي هيشاى پزٍتئيي خبم در هزحلِ رٍيؾي ٍ ثذر دّي گًَِ دهتفبٍت ثَ

bulbosum  ّبی هختلف ٍ هزاحل  درفذ ثَد. درفذ فيجزخبم ثيي گًَِ 9/2ٍ  2/15ٍ ثِ تزتيت ثب همبديز

 Agropyronداری هتفبٍت ٍ ووتزيي ٍ ثيؾتزيي همذار آى ثِ تزتيت درفٌَلَصی ثِ عَر هعٌي

intermedium  ٍCousinia bakhtiarica .حذالل فيجز ًبهحلَل در ؽَيٌذُ خٌثي ٍ اعيذی ثِ  هؾبّذُ ؽذ

ٍ حذاوثز آى در  Scariolla orientalis ٍ Agropyron intermediumّبی  تزتيت در هزحلِ رٍيؾي گًَِ

هؾبّذُ ؽذ. درفذ لبثليت  Hordeum bulbosum  ٍCousinia bakhtiaricaّبی  دّي گًَِهزحلِ ثذر

ّب ثب اداهِ رؽذ اس هزحلِ رٍيؾي ثِ عزع ثذر دّي وبّؼ   گًَِّضن هبدُ خؾه ٍ هبدُ آلي در وليِ 

در هزحلِ رٍيؾي ٍ ثِ تزتيت در  لبثليت ّضن هبدُ خؾه ٍ هبدُ آلي ثيؾتزيي ٍ ووتزيي همذار يبفت.

تَاى گفت وِ در هزاحل ديذُ ؽذ. در ول هي Scariolla orientalis  ٍBromus tomentellusّبی  گًَِ

هزتعي ثزای تَليذات داهي وبفي اعت اهب، در ايي ايبم هْوتزيي  ّبی ّبی گًَِِ اٍليِ رؽذ ويفيت علَف

هغئلِ هيشاى ون تَليذ در ٍاحذ عغح اعت. ثب پيؾزفت هزاحل رؽذ ثِ عزع ثذردّي، ارسػ غذايي وليِ 

 ؽًَذ. يبثذ ثٌبثزايي، حيَاًبت رٍی هزتع ثب وبّؼ هَاد هغذی هَاخِ هيّب وبّؼ هي گًَِ

 

 ، ايزاىاعتبى  ْبرهحبل ٍ ثختيبریتزويجبت ؽيويبيي، گيبّبى هزتعي،  :کلوات کليذي
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