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Abstract. Plant litter is an important factor for soil conservation and sustainability that 

could modify soil chemical properties and increase the plant biomass production. The aim 

of this research was to compare plant litter chemical composition and its effects on soil 

properties in three species including Hordeum bulbosum, Poa bulbosa, Bromus tectorum. 

First, soil samples were taken in the depth of 0-30 cm and litter samples were collected 

from soil surface based on a random-systemic method using three 200m transects. Then, 

samples of dried plants of current and previous years were taken from 1 m2 plots. The soil 

samples under the plants and bare soil (as control) were also taken at the depth of 0-30 cm. 

Finally, the chemical composition of litter and physical and chemical properties of soils 

were analyzed. Results showed significant differences between species in terms of 

potassium (K), carbon (C), nitrogen (N) and carbon to nitrogen (C/N) ratio  (P<0.01). 

There were also significant differences between litter and soil for chemical elements 

(P<0.01). The litter of species generally had higher values of all the chemical elements 

than soil elements except for the phosphorus (P). Hordeum bulbosum had higher values of 

P and C/N ratio in litter (3.23 ppm, 43.01, respectively) and higher values of P and K in the 

soil (10.8ppm, 400 ppm, respectively). Bromus tectorum had higher values of C and K in 

litter (44.88%, 1120 ppm, respectively) and higher values of C and N in the soil (1.53%, 

0.50%, respectively) and Poa bulbosa had higher values of N in litter (1.53%) and lower 
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values of C/N ratio in the soil (8.7). It was concluded that Poa bulbosa due to lower values 

of C/N ratio had higher litter quality than two other species for soil fertility. 

 

Key words: Litter, Chemical composition, Soil properties, Hordeum bulbosum, Poa 

bulbosa, Bromus tectorum 

Introduction 
The remainder of plants plays a major 

role in adding the organic matter (OM) to 

soil. Decomposition of OM has an 

important role in nutrient cycling, 

especially for nitrogen (Bormann et al., 

1977; Henderson et al., 1978; 

Mahendrappa and Salonius, 1982). 

Releasing nutrients from plant litter 

decomposing is a major route through 

material flows in the rangeland 

ecosystems which may be available for 

the uptake by the plants or exit from the 

ecosystem controls and ultimately, it 

affects the ecological potential (Blair, 

1988). 

     Decomposition of species litter leads 

to increase OM and soil chemical 

properties so that plant production is 

increased (Moghadam, 2007). OM of 

range soil was provided through plant 

litter, animal dung, animal feces or 

remaining carcasses and other 

components of ecosystems (Tahmasebi, 

2009). Nutrient cycling (NC) is an 

important factor which directly affects 

the soil micro-organisms and indirectly 

the improvement of soil chemical and 

physical processes (Fisher and Binkley, 

2000).   

     The release of nutrients from 

decomposing the litters plays an 

important role in NC of rangeland 

ecosystems. In fact, by litter 

decomposition, the elements are added to 

soil or re-absorbed by plants so that 

species with different properties 

concerning the amount of litter 

production, releasing nutrients and litter 

chemical composition play a major role 

in NC (Blair, 1988).  

     Optimal growth of plants depends 

heavily on the nutrients of soil. Nutrients 

not only should be ingredients that easily 

accessible for plants, but the balance 

between them also is important (Tandon, 

2004). Elements such as N, P, K and C 

are containing macro and essential 

nutrients. Soil organic carbon energy 

storage in the C-C bond may be used 

during the process of respiration by the 

plant roots and soil organisms and then, 

returned to the atmosphere as CO2 while 

other elements directly affect the growth 

and quality of plants (Shahoyi, 2006). In 

litter decomposition, the main factor is 

litter quality that affects the microbial 

population and the decomposition rate 

after microclimate and soil (Jamaludheen 

and Kumar, 1999).  

     High quality litter increased the 

decomposition population of soil and 

activation of soil biology (Fog, 1988). 

The amount of plants falling and 

dynamics of litter decomposition are 

effective in OM formations and the 

amount of storage nutrients (Lugo et al., 

1990). Litter quality and speed of 

decomposition depend on such factors as 

hardness, morphology, C/N, P and leaf 

longevity or the content of water-soluble 

components (Augusto et al., 2002).  

     Palm and Rowland (1997) reported 

that the nutrient elements involving C, P 

and N are the most important elements in 

the study of litter quality. Muys and Lust 

(1992) stated that C/N ratio is an 

important indicator to know how 

nutrients affect litter decomposition 

process. Parrotta (1999) also stated that 

quality of species litter is effective in the 

speed of decomposing. Bird et al. (2002) 

examined the effects of plants on soil 

stability and soil C content. They 

introduced C/N ratio as the best indicator 

of soil stability. Franck et al. (1997) 

reported that the C/N ratio of litter in 
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Lolium perenne was lower than that for 

Avena sativa. The litter of Lolium 

perenne had higher quality. Litter 

decomposition of plant species and 

adding their OM to the soil are the main 

processes of natural ecosystems. 

Therefore, in soil fertility management, 

suitable decisions should be taken. 

Accessing to this purpose requires careful 

assessment of species litter elements, 

their amount and the speed of litter 

decomposition of each species. 

Rangeland ecosystems are not expected 

this issue due to their unique 

complexities. Therefore, the aim of this 

study was to compare the chemical 

compositions of litter in three species in 

rangeland and their effects on soil 

properties. 

 

Materials and Method 

Study area 
The study area is located in the northeast 

of Eslamabad in Kabootaran, Chanar, 

Nesar and Barike Mountain with an area 

about 6157 ha In Kermanshah province, 

Iran. Geographically, the study area 

extends from 34°13'49˝ to 34°19'14˝ E 

latitude and 46°26'34" to 46°35'22" N 

longitude (Fig. 1), and the elevation range 

is about 1530 to 2320 m above sea level. 

There is no important permanent river 

basin and just has a seasonal stream that 

discharges all runoff from the areas 

through southeastern part of the field. 

According to the climatic classification of 

Ambrgeher, the studied area is divided 

into two types of regions as follows: 

semi-humid climate of the cold up to 

1900 m and higher than 1900 m was 

mountainous climate. The region based 

on Domarten is classified into three 

climate types as follows: semi-humid 

climate to a height of 1585 m, humid 

climate from 1585 to 1880 m and very 

humid above 1880 m (Nemati Peykani et 

al., 2009). 
Fig. 1. Map of study area in the country, province 

and site 

 

Sampling method and chemical 

analysis 
After determining the dominant species 

by physiognomic-floristic method in the 

key area, samples were taken from the 

soil depth of 0-30 cm using three 200 m 

transects (beginning and end of each 

transect) and samples from plant litter 

were taken based on a random-systemic 

method (Jafari et al., 2010). The first 

transect was established on the slope and 

others perpendicular to the slope gradient. 

Sampling from the dried plant of 

previous and current years were taken 

using 1 m2 plots and soil samples under 

plants and without plant area (control 

samples) at the depth of 0-30 cm (due to 

the depth of rooting) were also taken. 

 

Chemical analysis 
Samples from the plot area were taken 

with the method of minimum area, and 

the number and size of the sampling plots 

were selected according to the 

environmental conditions and vegetation. 

Plant litter samples were collected and 

transferred to the laboratory, plant 

residues in soil clinging by immersing in 

water then washed and dried at 60°C 

(Jafari et al., 2010). The N, C, K and P of 

litter were measured as N by Kjeldal 

method (James, 1995), C by combustion 

in an electric furnace with a temperature 

of 385°C, K by flame photometer method 

and P with ammonium molybdate, 

respectively (Ranjbari, 2013). The soil 

samples for each profile were sieved. The 

soil properties were analyzed as follows: 

soil texture by baykas hydrometer (Gee 

and Buader, 1986), C by Valky-Black 

method (Nelson and Somners, 1982), N 
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by Kjeldal method, soil pH by pH meter 

(McLean, 1982), EC by EC meter 

(McLean, 1982), K by flame photometer 

and P by spectrophotometer (Bremner 

and Mulvaney, 1982).  

     Finally, the normality and 

homogeneity of data were tested using 

Kolmogorov-Smirnov tests. Then, data 

were analyzed using analysis of variance 

so that if there were significant 

differences among treatments, Duncan's 

method was used to means comparison of 

treatments. 

 

Results 
Analysis of variance of litter chemical 

composition of three species is presented 

in Table 1.  The results showed a 

significant difference between three 

species for K, C, N, and C/N ratio 

(P<0.01). Mean comparisons of litter 

elements between species is presented in 

Table 2.  

     For P concentration, results showed 

that H. bulbosum and B. tectorum with 

the average values of 2.23 and 2.18 ppm 

had higher and lower P concentrations, 

respectively. For K values, results 

showed that B. tectorum and P. bulbosa 

with average values of 1120 and 550 ppm 

had higher and lower K concentrations, 

respectively. For N values, litter of P. 

bulbosa and H. bulbosum with the 

average values of 1.53 and 0.95% had 

higher and lower N%, respectively. For 

C, litter of B. tectorum and P. bulbosa 

with the average values of 44.88 and 

36.57% had higher and lower C%, 

respectively. For C/N ratio, litter of H. 

bulbosum and P.bulbosa with the average 

values of 41.01 and 23.89 had higher and 

lower C/N ratio, respectively. 

 
Table 1. Variance analysis litter chemical composition of three species 

Source of variation  DF   MS   

  P (ppm) K (ppm) N )%( C )%( C/N ratio (%) 

Between species  2 0. 57** 0.147** 0.01** 0.151** 0.357** 

Error 15 0.042 0.021 0.0009 0.015 0.0132 
**=Significant at 1% probability level  

 

Table 2. Mean comparisons of three species litter for five elements 

Elements P (ppm) K (ppm) N (%) C (%) C/N Ratio (%) 

H. bulbosum 3.23 a ± 0.006 900 b ± 0.007 0.95 c ± 0.007 41.15b ± 0.56 41.01 a ± 0.43 

P. bulbosa 2.20 a ± 0.006 550 c ± 0.017 1.53 a ± 0.11 36.57c ± 0.41 23.89 c ± 0.32 

B. tectorum 2.18 a ± 0.005 1120 a ± 0.014 1.16 b ± 0.007 44.88a ± 0.26 38.47 b ± 0.28 

Means of column with the same letters are not significantly different (ρ<0.01) 

 

Analysis of variance of soil physical-

chemical properties in soil rhizosphere 

area of three species and control (bare 

area) is shown in Table 3. Results 

indicate significant differences (P<0.01) 

among three species and bare soil area for 

all the traits except P and silt%.  

     Means comparison of soil physical 

and chemical properties in three species 

and control area is presented in Table 4. 

Results for P concentration showed that 

H. bulbosum and control area with the 

average values of 10.8 and 6.40 ppm had 

higher and lower P concentrations, 

respectively. For K values, the H. 

bulbosum soil rhizosphere and control 

area with the average values of 440 and 

400 ppm had higher and lower K 

concentrations, respectively. For N%, the 

B. tectorum soil rhizosphere and control 

area with the average values of 0.5% and 

0.1% had higher and lower N%, 

respectively. For C values, results 

showed that B. tectorum soil rhizosphere 

and control area with the average values 

of 1.53 and 0.84% had higher and lower 

C%, respectively. For C/N ratio, the P. 

bulbosa and B. tectorum soil rhizosphere 

area with the average values of 8.7 and 

3.06 had higher and lower C/N ratio, 
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respectively. For pH, the P. bulbosa and 

B. tectorum with the average values of 

8.00 and 7.59 had higher and lower pH 

values, respectively. For EC, results 

showed that P. bulbosa and B. tectorum 

with average values of 0.63 and 0.32 

dsm-1 had higher and lower EC values, 

respectively. For soil sand, B. tectorum 

and P. bulbosa with average values of 

19.4 and 11.4% had higher and lower 

sand%, respectively. For silt%, P. 

bulbosa soil rhizosphere and control area 

with the average values of 38.03 and 

35.01% had higher and lower silt%, 

respectively. For clay%, the control area 

and B. tectorum rhizosphere area with 

average values of 51.30 and 44.6% had 

higher and lower clay%, respectively. 
 

Table 3. Variance analysis of soil physical-chemical properties in the species soil and bare soil (area control)  

S.O.V. DF      MS     

  P (ppm) K (ppm) N  %  C  % C/N  pH EC)ds/m-1) Sand % Silt % Caly % 

Species  3 0.184ns 521.2** 1.58** 0.62** 0.35** 1.60** 0.101** 658.65** 129.77ns 435.5** 

Error 20 0. 070 105.3 0.07 0.117 0.02 0.07 0.01 57.37 1740.33 69.69 

**, ns= Significant at 1% probability level and non-significant, respectively 
 

 

Table 4. Mean comparison of soil physical and chemical properties in three species and control area (bare 

soil) 

Properties 
P 

(ppm) 

K 

(ppm) 
N (%) C (%) 

C/N 

Ratio 
pH (-) 

EC 

(dsm-1) 
Sand (%) Silt (%) Clay (%) 

Control area 
6.9a ±  

0.08 

440a± 

1.63 

0.10a± 

0.01 

0.84c± 

0.05 

8.4a± 

0.56 

7.6c± 

0.01 

0.52c± 

0.07 

13.7c± 

0.08 

35.01a± 

8.6 

51.3a± 

0.08 

H. bulbosum 

 

8.2a± 

0.01 

400a± 

1.08 

0.13a± 

0.01 

1.12b± 

0.01 

8.6a± 

0.01 

7.8b± 

0.01 

0.34b± 

0.01 

15.4b± 

0.08 

36.01a± 

0.8 

48.6b± 

0.08 

P. bulbosa 

 

8.1a± 

0.08 

300a± 

1.70 

0.13a± 

0.01 

1.13b± 

0.01 

8.7a± 

0.01 

8.0a± 

0.01 

0.63a± 

0.01 

11.4d± 

0.01 

37.03a± 

0.7 

50.6a± 

0.01 

B. tectorum 
 

7.0a± 

1.42 

280b± 

1.56 

0.50b± 

0.01 

1.53a± 

0.01 

3.1b± 

0.01 

7.6c± 

0.01 

0.32b± 

0.01 

19.4a± 

0.01 

36.01a± 

0.8 

44.6b± 

0.01 

Means of each row (species) with the same letters are not significantly different (ρ<0.01) 

 

Results of means comparisons between 

H. bulbosum, P. bulbosa and B. tectorum 

showed significant differences between 

litter and soil rhizosphere for P, K, C, N, 

and C/N ratio (P<0.01) (Table 5). 

     Results showed that P concentrations 

of soil rhizosphere and litter were 10.8 

and 3.23 ppm for H. bulbosum, they were 

8.10 and 2.20 ppm in P. bulbosa and they 

were 7.00 and 2.18 ppm in B. tectorum, 

respectively (Table 5). Results showed 

that K concentrations in soil rhizosphere 

and litter were 400 and 900 ppm for H. 

bulbosum, they were 300 and 550 ppm in 

P. bulbosa and they were 280 and 1120 

ppm for B. tectorum, respectively (Table 

5). Results of means comparisons of N% 

between litter and soil rhizosphere in 

three species were significant (P<0.01). 

The N% in soil rhizosphere and litter 

were 0.11% and 0.95% for H. bulbosum, 

they were 0.11% and 1.53% in P. 

bulbosa, and they were 0.5% and 1.16% 

for B. tectorum, respectively (Table 5). 

Results of C% between litter and soil 

rhizosphere for all of species were 

significant (P<0.01). The C% in soil 

rhizosphere and litter were 1.12% and 

41.15% for H. bulbosum, they were 

1.13% and 36.57% for P. bulbosa and 

they were 1.53% and 44.88% for B. 

tectorum (Table 5). Results of C/N ratios 

between litter and soil rhizosphere for 

individual species were significant 

(P<0.01). Results showed that C/N ratios 

in soil rhizosphere and litter were 8.6% 

and 43.01% for H. bulbosum, they were 

8.70% and 23.89% for P. bulbosa and 

they were 3.06% and 38.47% for B. 

tectorum (Table 5). 
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Table 5. Comparison of measured elements in soil and litter of each species using t-test 

**= Significant at 1% probability level 

Means of factors with the same letters are not significantly different (ρ<0.01). 

  

Discussion and Conclusions 

Results showed that the concentration of 

chemical elements varied in different 

species litters. So, significant differences 

were observed between species for K, C, 

N, and C/N ratio (P<0.01). The reason of 

this difference could be related to species 

patterns in terms of nutrient release. 

Furthermore, different species recovered 

much of their nutrient before litter fall. 

The litter of plant debris is more likely to 

be the main source of nutrients for soil 

organisms. So, the organisms 

decomposed the plant residues and 

provided the needed nutrient for plants. 

In fact, this cycle is a protective 

mechanism that is different in various 

soils. So, we can say that nutrients of P, 

K, C and N are the most important 

elements for assessing. Similar results 

were obtained in the field (Hosseini, 

2004). 

     The results showed that the amounts 

of N, P, C and C/N ratio in the litter of all 

the species were higher than those for the 

soils. The reason for this can be justified 

as the leaching process in soil. On the 

other hand, N and K are the elements 

which are not resistant to leaching and 

easily removed from the soil (Jafari et al., 

2010). The first stage of materials 

separation from plants and joining to soil 

was done by leaching of ions and water-

soluble OM. Large amounts of nutrients 

in the plant tissues also contain many 

substances that are easily washable with 

water and can be added to the soil. In 

fact, there was a small amount of 

available forms of N for the plants in the 

soil solution. On the other hand, if there 

was no balance in C/N ratio, 

decomposing microorganisms can supply 

the lack of N from soil solution. So, it 

causes N to get immobile. Tandon (2004) 

found similar results in the field. For all 

the species, the amount of P in the soil 

was higher than litter among the desired 

elements. Phosphorus compounds are 

insoluble and are not washed easily from 

the soil profile contrary to N. P is 

resistant to leaching and it can be less got 

out of the soil unlike N and K. In 

addition, the lower mobility and reduced 

absorption by the plant caused that the 

amount of this element in soil was more 

than litter. Jafari et al. (2010) investigated 

the relationship between the litter and soil 

quality of under the plant species and 

expressed that the amounts of K, N, P 

and C/N values were always higher in the 

litter. Indeed, results showed that the C/N 

ratio in the litter of Hordeum bulbosum, 

Poa bulbosa and Bromus tectorum was 

estimated as 4.22, 2.32 and 12.57% that 

Elements Factor H. bulbosum T-test  P. bulbosa 
 

T-test  B. tectorum 
 

T-test 

P )ppm) 
Soil 10.8a±0.008 

3.27** 
 8.10a±0.085 

4.22** 
 7.00a±1.420 

8.1** 
Litter 3.23b±0.006  2.20b±0.006  2.18b±0.005 

          

K (ppm) 
Soil 400a±1.008 

3.32** 
 300a±1.700 

3.75** 
 280a±1.560 

7.0** 
Litter 900b±0.007  550b±0.017  1120b±0.014 

          

N )%( 
Soil 0.11a±0.007 

13.42** 
 0.11a±0.007 

9.9** 
 0.50a±0.008 

7.3** 
Litter 0.95b±0.007  1.53b±0.010  1.16b±0.007 

          

C )%( 
Soil 1.12a±0.008 

3.32** 
 1.13a±0.003 

10.5** 
  1.53a±0.008 

12.9** 
Litter 41.15b±0.56  36.57b±0.40  44.88b±0.260 

          

C/N ratio 
Soil  8.60a±0.007 

31.58** 
  8.70a±0.008 

28.4** 
  3.06a±0.006 

18.6** 
Litter 43.01b±0.530  23.89b±0.320  38.47b±0.380 
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were higher than soils rhizosphere area. 

Since the C/N ratio of Poa bulbosa was 

higher in its litter, its decomposition rate 

had a mineralization cycle period in a 

shorter time than two other species. 

Because the C/N ratio was less and 

whatever this ratio was lower, it indicates 

that resistance of plant debris is lower.  

In other words, the rate of decomposition 

depends on the C/N ratio. But higher C/N 

ratio of two other species causes more N 

in the soil absorbed by microorganisms 

and got immobile. Therefore, Poa 

bulbosa had an important role in soil 

fertility more than the two other species.   

Jafari et al. (2010), Mahmoudi and 

Hakimian (1995) and Luo et al. (2006) 

came to the similar results. Thrope et al. 

(2004) reported that N mineralization rate 

is increased when C/N ratio are reduced. 

Also, Rahmani and Mohammadnejad 

Kiasari (2003) showed that the 

inappropriate of the litter composition 

can reduce the decomposer activity and 

leads to more OM accumulation in the 

soil. Therefore, it reduced soil fertility 

through reducing the decomposition 

speed of litter. Aber and Melillo (1982) 

indicated that every difference in litter 

chemical elements can affect the speed of 

decomposition in various stages of 

decomposition. Means comparisons of 

soil physical-chemical properties in soil 

rhizosphere area of species and control 

area showed significant differences 

(P<0.01) for all of traits except P and 

silt%. So, the amounts of C, sand and EC 

between soil rhizosphere and control area 

were significant (P<0.01). While no 

significant difference was observed for 

silt%. The results showed that soil of 

control area and soil of Hordeum 

bulbosum and Bromus tectorum in terms 

of K and P had no significant differences 

while there was a significant difference 

for the other species (P<0.01). Control 

area in terms of N% and C/N had no 

significant differences with Poa bulbosa 

and Hordeum bulbosum whereas there 

was a significant difference in terms of K 

with Bromus tectorum species (P<0.01). 

Results showed that N% is increased in 

the soils of species more than control 

area; the reason is air N fixation by 

plants, but there is no N fixation in the 

bare soil (control area) so that it remains 

as an organic substance in soil. Soil under 

species had more fertility than control 

area due to N%. Increase in the fertility 

of species soils may be induced by the 

loss of plant shoots, thus augmenting the 

biological activity of living organisms. 

Decrease in P amount under soil of 

Bromus tectorum as compared to two 

other species was probably related to root 

system of this species. Whatever root 

surface is greater, it leads to more P 

sorption. C/N ratio in Poa bulbosa and 

Hordeum bulbosum soils was more than 

the control area. The C% was 

significantly increased as compared to N 

and caused the increased C/N ratio in the 

soil of these two species whereas in 

Bromus tectorum, soil had lower C/N 

ratio. Differences in the response of plant 

nutrients can result in the differences in 

the amount of root, absorption efficiency 

(The amount of nutrients consumed in a 

unit of root) and use efficiency (the 

amount of produced biomass from a unit 

of received dietary element). This result 

is consistent with the results reported by 

Brown (1999). In general, it can be 

concluded that the influence of studied 

species and their litter on soil can be 

attributed to the soil properties. In 

addition to litter, other factors may affect 

these properties. On the other hand, the 

difference in the C/N ratio of the studied 

species, litter quality and Litter 

degradation may lead to the changes in 

the dynamics of soil organic matter and 

nutrients, especially nitrogen. 

     It was concluded that Poa bulbosa due 

to lower C/N ratio had higher litter 

quality than that for two other species 

regarding soil fertility. 
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حاصلخيزي مقايسه تركيبات شيميايي لاشبرگ در سه گونه مرتعي و تاثير آن بر 

 (هاي مرتعي شمال شرق اسلام آباد، كرمانشاهكوسيستم)مطالعه موردي: اخاک 
 

 دو محمد علي زارع چاهوكي ج، حسين آذرنيوندب، محمد نصرالهيالفافشين صادقي راد

 

 ، )نگارنده مسئول(دانشجو كارشناسي ارشد مرتعداري دانشكده منابع طبيعي دانشگاه تهران، ايران الف

 afshinsadeghirad69@gmail.com: پست الكترونيك

 زدايي دانشكده منابع طبيعي دانشگاه تهران، ايراندانشجو كارشناسي ارشد بيابانب
 استاد دانشكده منابع طبيعي دانشگاه تهران، ايرانج
 دانشيار دانشكده منابع طبيعي دانشگاه تهران، ايراند
 

 13/07/1393تاريخ دريافت: 

 08/02/1394تاريخ پذيرش: 
 

-كه مي است خاک پايداري و حفاظت در امر عامل بهترين گياهان از حاصل لاشبرگچكيده. 

منظور پژوهش به اين  .ضمن اصلا  خاصيت شيميايي خاک، توليد گياهي را افزايش دهد تواند

، Hordeum bulbosum  مقايسه تركيبات شيميايي لاشبرگ در سه گونه غالب در منطقره شرامل  

Poa bulbosa، Bromus tectorum  در منطقه مرجع و تاثير آن بر خصوصيات خاک انجام شد. ابتدا

مترر و  سانتي 0-30برداري از خاک در عمق متري نمونه 200هر تيپ با استفاده از سه ترانسكت 

بررداري از بقايراي گيراهي    سيستماتيك به عمل آمد. نمونه –لاشبرگ گياهي به روش تصادفي

خشك شده سال قبل و مواد گياهي ريخته شده سال جاري )لاشبرگ گيراهي( برا اسرتفاده از    

هرا  سپس به منظور تعيين تاثير يا عدم تاثير لاشبرگ گونه متر مربعي صورت گرفت. يكپلات 

بررداري از خراک در   ها به عنوان منطقه شاهد نمونره ضاهاي خالي بين پايهبر عناصر خاک، از ف

در نهايت نيز تركيبات شيميايي لاشربرگ و خصوصريات    متر صورت گرفت.سانتي 0-30عمق 

هاي مورد . نتايج نشان داد كه لاشبرگ گونهندگيري شدها اندازهفيزيكي و شيميايي خاک گونه

با همديگر در سطح يرك درصرد اخرتلاف     C/N نسبت نيتروژن ومطالعه از نظر پتاسيم، كربن، 

دار در سطح يك درصرد برين عناصرر    دارند. همچنين نتايج از وجود اختلاف معني يدارمعني

هرا، بره جرز فسرفر داراي     شيميايي لاشبرگ و خاک حكايت داشت. در واقع لاشربرگ گونره  

 Hordeum bulbosum به طوري كهبيشترين مقدار عناصر شيمايي نسبت به عناصر خاک بودند. 

فسفر و بيشترين (، 01/43و  ppm23/3در لاشبرگ ) C/N نسبت داراي بيشترين ميزان فسفر و

داراي بيشترين ميزان  Bromus tectorum نهوداشت. گ( ppm 400و ppm8/10 و پتاسيم در خاک )

و  53/1كربن و نيترروژن در خراک )  و (، ppm1120درصد و  88/44كربن و پتاسيم در لاشبرگ )

 درصرد( و  53/1داراي بيشرترين ميرزان نيترروژن در لاشربرگ )     Poa bulbosaدرصد(، و  50/0

بره   Poa bulbosaگونره  ه گيري شد كه در نهايت نتيج ( بود.7/8در خاک ) C/N كمترين نسبت
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