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Abstract 
Environmental factors have a major impact on the distribution and yield of plant species. For this purpose, 

considering the importance of Astragalus ovinus (L.) Boiss. in forage production and the possibility of using 

it in improvement and reclamation of forest ecosystem. In the present study, the responses of A. ovinus were 

evaluated to some environmental factors in one of its habitats of southwest of IRAN (Kohgiluyeh and Boyer-

Ahmad province) in 2018- 2020. Redundancy Analysis (RDA) and Generalized Additive Models (GAM) were 

used to determine the ecological factors affecting vegetation changes and to evaluate the response of A. ovinus 

along the gradients of  ecological factors, respectively. Data analysis was performed using SPSS17 and 

CANOC4.5 software. According to the results, the response pattern of A. ovinus along the gradient of soil 

surface litter, percentage of bare soil, percentage of land slope, and altitude, followed the unimodal model and 

the optimum growth levels for these factors were 20%, 20%, 30%, and 2220 m, respectively. Also, the response 

of this species to aspects has followed the unimodal model, so that in the eastern and western slopes, the 

presence of the species increased and the northern, southern slopes of the species decreased. The reaction of 

this species to changes in soil sand content followed the bimodal model indicatinga competitive constraint 

along the environmental gradient. The results of the A. ovinus phenology study showed that the best time for 

livestock to use of this species is mid-May and the best time to collect seeds of this species is late June to the 

first half of July. Percentage of canopy cover in forest it has not affected the performance and frequency of 

this species. Regarding the response of this plant to the gradient of studied environmental factors, it is 

recommended to pay attention to its habitat characteristics and ecological requirements in improvement 

programs on oak forests understorey vegetation. 

Keywords: Ecological factors, Generalized Additive Model, Ordination, Species response curve. 

 

1. Introduction 
The presence and distribution of plant 

communities in forest ecosystems are not 

accidental, rather, climatic, soil, topographic 

factors, and human activities play an important role 

in their distribution (Leonard et al., 1984). 

Vegetation plays an important role in providing 

various ecosystem services. Analysis of the 

relationship between plants and environmental 

factors has always been considered as a 

fundamental issue in ecological studies (Guisan & 

Zimmermann, 2000). 

The authors Wang et al. (2016) assert that 

employing statistical regression methods to 
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accurately quantify the distribution of species is 

imperative for gaining a comprehensive 

understanding of their realized niche, as well as for 

promoting species conservation in the face of 

global environmental changes.Initially, these 

models were used as tools in autecology studies, 

but in recent decades, they are used in many cases 

such as land use impact assessment, various 

hypotheses in biogeography, mapping, as well as 

conservation issues (Gogina, 2010). 

Jankju et al. (2010) by investigating the 

autecology of winter milkvetch (Astragalus 

arpilobus Kar. & Kir) in the rangelands of 

northeastern Iran (winter rangelands of North 

Khorasan province) reported that the distribution of 

this species is in the altitude range of 500-600 

meters above sea level, slopes of 20 to 100% and 

the average annual rainfall of 236.85 mm. Nosrati 

et al. (2018) by studying the individual ecology of 

Astragalus fasciculifolius Boiss. in natural habitats 

in the south of Sistan and Baluchestan province 

with an average annual rainfall of 52 mm and an 

average annual temperature of 25 ◦C, reported that 

this species is distributed in areas with an acidity of 

8.23-6.73, the electrical conductivity of 1.2-1.06 

ds/m and at an altitude of 1300-1500 meters above 

sea level. 

The effectiveness of the Generalized Linear 

Model (GLM) and the Generalized Additive Model 

(GAM) in determining the relationships between 

vegetation and environmental factors in the Pleur 

tourist area was investigated. Accordingly, it was 

reported that the highest R2 in the GLM model was 

related to the presence of Agropyron sp. species at 

0.98. The lowest RMSE and AIC were 0.29 and 12 

for Astragalus ochrodeucus, respectively. In the 

GAM model, the highest R2 belonged to Thymus 

kotschyanus Boiss. (0.88). Also, the lowest RMSE 

and AIC related to Astragalus ochrodeucus and 

Ferula gumosa Boiss. were 0.22 and 18.12, 

respectively (Jafarian & Kargar, 2017). 

Modeling the potential habitat of yellow 

milkvetch (Astragalus verus Oliver.) using the 

ecological nest factor analysis method in the 

rangelands of Faraydunshahr area of Isfahan 

province showed that the most important 

environmental factors affecting the distribution of 

this species are soil electrical conductivity, calcium 

carbonate content, soil acidity, land slope and 

average monthly temperature (Safaei et al., 2013). 

 Astragalus ovinus Boiss, is a perennial and 

herbaceous plant with a height of 30 to 35 cm from 

the Fabaceae family, which is one of the important 

species in steppe and semi-steppe rangelands of 

Iran due to its suitable forage production, high 

palatability and high distribution level in the Iran 

and Kohgiluyeh and Boyer-Ahmad province 

(south-west of Iran) (Mozafarian, 2017). Due to the 

fact that the expression of the response of the 

studied species to the gradient of environmental 

changes has mainly remained descriptive and also 

the lack of information about the response of the A. 

ovinus to environmental factors, it appears 

imperative to address the ecological characteristics 

and study the presence of this valuable species in 

the growing areas for better management and 

reproduction.  

The aim of the study was threefold: 1) to 

examine the ecological requirements of A. ovinus, 

2) to investigate how this species responds to soil 

and topographical changes, and 3) to conduct a 

phenological analysis of A. ovinus. To achieve 

these goals, a Generalized Additive Model (GAM) 

was employed to model the species' habitat in the 

Kohgiluyeh and Boyer-Ahmad province of Iran. 

 

2. Materials and methods 
2.1. Study area 

The study site with the local name of Vezg Pass 

is located in forest ecosystem an area of 1200 

hectares, It is situated 25 km southeast of Yasouj 

city in Kohgiluyeh and Boyer-Ahmad province 

(south-west of Iran), with a geographical position 

of 30˚34' 27" N to 30˚35' 12" N and 51˚38' 34" E to 

51˚39' 15" E. (Figure 1). Oak trees in study area 

exhibit two vegetative forms: High-forest trees and 

coppice trees (or sprout clumps), each with its own 

set of functions. 

The average annual rainfall of the study area 

based on Yasouj synoptic station located 15 km 

from the area with an altitude of 1820 meters asl.is 

836.5 mm. The average annual temperature is 

15.06° C. The minimum and maximum absolute 

temperatures in this region are 5 and 39.2° C, 

respectively, and are among the cold semi-arid 

regions. 
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Figure 1. Location of the study area in the country and the province of Kohgiluyeh and Boyer-Ahmad  and photographs of A. ovinus 

in the forest ecosystem 

 

2.2. Experimental design and soil sampling 

Vegetation sampling was performed 

usingsystematic-random method (Arzani & Abedi, 

2015), inside plots located along linear transects in 

2018. In the study habitat (distribution site), five 

transects with the same distance from each other 

were selected, and on each one of them, six plots 

with equal distances were established (totally 30 

plots). The length of of transects were 660 meters 

and their distance was 250 meters. While the 

distance of plots on each transect relative to each 

other was considered 110 meters. The size of the 

plot in each ecological unit was determined by the 

species-area curve (Asri, 2005) whose dimensions 

were considered 4×4 meters. After the sampling 

network in each ecological plot was established, 

the plant density and the percentage of canopy 

cover of each plant species in the plots and the 

annual production of A. ovinus were measured. 

Plants density was determined by counting and 

their canopy cover percentage theoretically 

estimated (ocular estimate). The current year 

production of A. ovinus was also measured by 

clipping and weighing method. Similarly, in each 

plot, the percentage of total canopy cover, 

percentage of ston & gravel, percentage of bare soil 

and percentage of litter were also calculated. For 

the purpose of investigating the effect of 

environmental factors on the dispersal of A. ovinus, 

a composite soil sample was gathered from each 

plot to the rooting depth of the plant (0-30 cm). The 

soil physical and chemical properties including 

texture, pH, Electrical Conductivity (EC), Total 

Neutralizing Value (TNV%), Organic Carbon 

Content (OC%), total nitrogen and Saturated 

Moisture percentage (SP) were measured 

(Robertson et al., 2003). The aspect variable was 

recorded based on four main directions (90, 180, 

270, 360 degrees) and analyzed using Beers et al. 

(1966) as the equation (1):  

( )' 45 1A Cos A= − +                                             (1) 

Where A; The amount of direction azimuth and 

A`; The value converted is directional. 

At data preparation stage, initially the nominal 

and sequential variables such as soil texture and the 

relative data in the column related to each of the 

factors were identified. The outcome of this 

division was 26 environmental variables that for 

easier interpretation were classed in five groups of 

soil (texture, pH, EC, TNV%, S.P.%, Oc%, N%, 

bare soil%, litter%, gravel%); topography (altitude, 

slope percentage and aspect); rock outcrop (rock 

percentage as a measure of rock habitats), 

overstory% (percentage of canopy cover of upper 
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forest floors) and spatial correlation between 

sample plots (Borcard et al., 1992) were evaluated. 

Plant phenology was studied with the aim of 

managing livestock in rangelands, specially by 

detrmining the time of entry of livestock into the 

habitat of the studied specis as well as the seed 

collection time. For this purpose, the plant growth 

calendar was recorded for three years (2018-2020) 

from the beginning of the growing season (early 

March) and for a total of 10 random plants (marked 

inside the plots) every two weeks at studied habitats. 

Finally, the phenological diagram was drawn. 

2.3. Data analysis 

For investigation of the relationship between 

effective and significant environmental variables 

and plant vegetation  and to select the appropriate 

linear and nonlinear method, Detrended 

Correspondence Analysis (DCA) was performed 

on vegetation data (response data), and the gradient 

length was determined. Given the length of the first 

axis gradient (which was lesser than 4), the 

Redundancy Analysis (RDA) method was used. 

For the analysis of the data in this section, Canoco 

software version 4.5 was used (ter Braak & 

Smilauer, 2002). 

For plotting the response curve of A. ovinus to 

environmental factors, the GAM was applied 

(Bakkenes et al., 2002; Traore et al., 2012; 

Godefroid & Koedam, 2004). As for ranking the 

variables affecting the performance of the species, 

the Akaike Information Criterion (AIC) was used 

as a measure of good fit (Akaike, 1974). Thus, the 

smaller the AIC value, show that the variable has 

more effect on species performance (percentage of 

canopy coverage) or the proposed model is the 

most appropriate model for fitting the species 

response curve (Dawson et al., 2007). In this study, 

the percentage of canopy cover of A. ovinus was 

used to explore the relationship between species 

and the environment, and the ecological range was 

calculated as a function of the Gaussian response 

(Ardekani, 2009). 

 

3. Results 
3.1. Study plants 

The study of plants in the studied area showed the 

existence of 46 species of vascular plants belonging 

to 39 genera and 15 plant families (Table 1). 

Table 1. Scientific name, Life form, and Chorotype of some plants registered in the site 

Family Species Life form Chorotype 

Anacardiaceae Pistacia atlantica Desf Tree IT 

Apiaceae 

Dorema aucheri Boiss Perennial forb IT 

Eryngium billardieri F. Delaroche " IT-ES-M 

Ferula ovina Boiss " IT 

Ferulago angulata Boiss " IT 

Prangos ferulacea Lindl " IT-M 

Smyrnium cordifolium Boiss " IT 

Asteraceae 

Achillea wilhelmsii C. Koch Annual forb IT-ES 

Centaurea virgata Lam Perennial forb IT 

Cousinia bachtiarica Boiss " IT 

Echinops ceratophorus Boiss " IT 

Gundelia tournefortii L " IT-M 

Tanacetum polycephalum Schultz " IT-ES 

Tragopogon caricifolius Boiss " IT- ES 

Brassicaceae Fibigia macrocarpa Boiss " IT 

Caprifoliaceae Lonicera nummulariifolia Jaub Bushy tree IT-M 

Colchicacear Colchicum persicum Baker Perennial forb IT 

Euphorbiaceae 
Euphorbia helioscopia L " IT-M 

Euphorbia macrostegia Boiss " IT 

Fagacceae Quercus brantii Lindl Tree IT 

Lamiaceae 

Nepeta glomerulosa Boiss Perennial forb IT 

Teucrium polium L " IT-M 

Thymus daenensis Celak " IT 
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Salvia reuterana Boiss " IT-ES-SS 

Malvaceae Althaea officinalis L. " PI 

Table 1. Continued 

Family Species Life form Chorotype 

Papilionaceae 

Astragalus adscendens Boiss Shrub IT 

Astragalus effusus Bunge. Perennial forb IT 

Astragalus ovinus Boiss. Perennial forb IT 

Astragalus verus Olivier. Shrub IT 

Glycyrrhiza glabra L. Perennial forb IT 

Vicia villosa Roth Annual forb IT-ES 

Plantaginaceae Plantago lanceolata L. Perennial forb Cosm 

Poaceae 

Aegilops triuncialis L. Annual grass IT-ES-M 

Avena sativa L. " IT 

Boissiera squarrosa (Banks et Sol.) Nevsky " IT 

Bromus tectorum L. " IT-ES 

Bromus tomentellus Boiss. Perennial grass IT 

Heteranthelium piliferum Hoechst Annual grass IT-SS-M 

Hordeum bulbosum L Perennial grass IT-ES-M 

Hordeum glaucum Steud Annual grass IT-M 

Poa bulbosa L. Perennial grass IT-ES-M 

Taeniatherum crinitum (Banks et Sol.) 

Nevsky. 
Annual grass IT 

Rosaceae 

Amygdalus haussknechtii Bornm Bushy tree IT 

Amygdalus lycioides Spach " IT 

Cerasus brachypetala Boiss " IT 

Thymelaeaceae Daphne mucronata Royle " IT 

Chorotype: ES: Europe-Siberia, IT: Iranian-Turanian, M: Mediterranean, Pl: Polyregional, SS: Saharo-Sindian 

 

Among the plants of this region, perennial forbs 

with a frequency of 54.34% have formed the 

dominant vegetative form. After that, annual 

grasses, trees and shrubs, perennial grasses, bush, 

and annual forbs are with frequencies of 15.2, 15.2, 

6.5, 4.34, and 4.34%, respectively (Figure 2). 

 

Figure 2. Percentage of Vegetation forms of plants in the study area 
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3.2. The Reduction Analysis Ordination (RDA) 

Investigating the effect of a set of environmental 

factors on vegetation changes in the study area, 

using the forward selection method in canonical 

ordination, led to the selection of five variables from 

among the 25 primary variables. The selected 

variables are aspect, percentage of ston and gravel, 

percentage of bare soil, percentage of litter and 

percentage of canopy cover in forest (see Table 2). 

The total amount of variance in the vegetation, 

expressed using canonical ordination, is 4.036. 

Considering all the selected variables as 

constraining variables and considering spatial 

correlation as covariates and eliminating the effect 

of this variable on vegetation changes, the above 

model demonstrated 37.8% of the total variance. 

The first axis with an eigenvalue of 0.168 and the 

second axis with an eigenvalue of 0.124 explain 

16.8% and 12.39% of the total vegetation changes, 

respectively. 

Table 2. Important variables affecting vegetation changes in the habitat of A. ovinus 

Selected variables variance F* P* 

Percentage of canopy cover in forest 15.2 10.5 0.002 ** 

Percentage of bare soil 9.7 7.4 0.002 ** 

Percentage of litter 6.5 4.9 0.002 ** 

Aspect 4.5 3.6 0.008 ** 

Percentage of stones and gravel 2.7 2.2 0.024 * 

F is the test statistic calculated for the significance of the focal axes. P is the value of the probability level obtained from the Monte Carlo 

permutation test (with 999 random permutations). ** and * are significant at the level of one percent and five percent, respectively. 

 

The results of the Reduction Analysis Ordination 

(RDA) based on the first and second axes and the 

important factors identified in the forward selection 

method are presented in Figure 3. The distance of 

points from the coordinate axes shows the strength 

or weakness of the relationship. The larger the 

length of vector and the smaller their angle with the 

axis, the stronger the correlation between the factors 

and plant species wirh the axis, indicating its 

relationship with the features of the axis. 

As can be seen in Fig. 3, plant species that were 

mostly present in the plots with A. ovinus are 

Pistacia atlantica, Astragalus verus, Eryngium 

billardieri, Smyrnium cordifolium. 
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Figure 3. Distribution of plant species in relation to. Bs percentage of bare soil, Li percentage of litter, Os% percentage of canopy 

cover of upper ecological factors forest floors , As geographical direction, St percentage of rock 

 

3.3. A. ovinus species response curve to 

environmental factors 

Applying the Generalized Additive Model with 

Poisson error distribution for each of the 

environmental variables showed that some of the 

studied variables such as altitude at 0.05% and soil 

sand percentage, slope percentage, aspect, litter 

percentage, and bare soil percentage at 0.01% level 

had a significant effect  on the cover percentage of 

A. ovinus. Ranking of variables affecting the cover 

percentage of A. ovinususing Akaike information 

criterion showed that factors such as litter 

percentage, slope percentage, and aspect are the 

most important variables, and altitude, percentage 

of bare soil, and percentage of soil sand were less 

important in the cover percentage of of A. ovinus 

(Table 3). 

Table 3. The results of fitting the GAM to each of the significant explanatory variables 

Environmental variable F* P* Akaike Information Criterion 

Percentage of soil sand 4.6 0.00614 772.2 

Altitude 3.6 0.02045 812.2 

Slope percentage 4.5 0.00666 763.6 

Aspect 4.4 0.00773 764.7 

Percentage of litter 8.2 0.00014 664.4 

Percentage of bare soil 4.5 0.00742 778.7 

F is the test statistic calculated for the significance of the focal axes. P is the value of the probability level obtained from the model fit test. 

 

Considering the significant respnse of A.ovinus 

to thethe above-mentioned factors in the study area, 

the response curve of this species to each of the 

influential environmental variables was 

investigated (Figure 4). With increasing altitude up 

to 2220 m, the species response was increasing and 

since then, with increasing altitude, the presence of 

the species decreases (the species response has 
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followed the unimodal model). In the study area, 

the presence of this species started from an altitude 

of 1900 meters and continued up to an altitude of 

2400 meters above sea level, and was not present 

outside this altitude range. Its optimum growth 

limit for this factor was 2220 m (Figure 4a). 

However, with further increases in soil sand to 

35%, the presence of the species decreased. 

Subsequently, with further increases in soil sand, 

the presence and cover percentage of the studied 

species increased, indicating a bimodal distribution 

in the response of this species to the amount of soil 

sand." (Figure 4 b). 

As the slope percentage increased from 10% to 

30%,the species response also increased. However, as 

the land slope percentage increased further, the cover 

percentage of A.ovinus decreased, and its response 

pattern followed a unimodal model (Figure 4c).  

(Figure 4c). Also, the response of the studied species 

was increasing in the southeastern and western 

aspects, and in the northern, southern aspects, the 

cover percentage of the species decreases (the species 

response has followed the unimodal model) (Figure 

4d). With increasing litter percentage to 20%, the 

species response is increasing and after that, with 

increasing litter, the cover percentage of A.ovinus 

decreases (its response pattern has followed the 

unimodal model) (Figure 4e). With increasing the 

percentage of bare soil up to 20%, the species 

response is increasing, and then with increasing soil 

percentage, the cover percentage of  this 

speciesdecreases (the species response has followed 

the unimodal model) (Figure 4f). 

3.4. Phenology of A.ovinus 

The life form of A.ovinus is hemicryptophyte, 

therefore, the findings of three years of 

phenological investigations of A.ovinus in studied 

habitats revealed that the regrowth of plants restarts 

with the onset of rainfall throughout September and 

early autumn from the vegetative buds of the soil 

surface at the collar. With the rise in temperature 

from the first half of March, the vegetative growth 

of plants started from the crown and with the 

increase of light intensity, the vegetative growth of 

leaves and stems is accomplished quickly until the 

second half of April. Flowering started in mid-May 

and continued until late May. The seeds were in the 

milky state from the second half of May and with 

the increase of temperature in early June, they had 

doughy state and by the end of June, the seeds were 

fully ripe and began to fall. The phenology diagram 

was shown in Figure 5. 
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Figure 4. A.ovinus species response curve to each of the significant explanatory variables 

 

 

 

Phenology stage 
Months 

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 

Germination                                     

Vegetative growth                                     

Flowering                                     

Full Flowering                                     

Milky seed                                     

Seed maturity                                     

Seed falling                                     

Winter rest                                     

Figure 5. Phenological diagram of A.ovinus in studied habitat 
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4. Discussion 
with regards to the significance of Astragalus 

ovinus, appealing palatability and also its 

importance in soil conservation (Askari & 

Mirdavodi, 2020), the ecological requirements of 

this species and its response to some environmental 

factors have been studied. The findings of RDA 

indicated that the percentage of Overstory, 

Percentage of bare soil, Percentage of litter, Aspect 

and Percentage of stones and gravel, by expressing 

15.2, 9.7, 6.5, 4.5 and 2.7% of the variance, 

respectively, played a significant role in variations 

of the plant composition within the habitat (Table 

2). This study, furthermore, revealed that Quercus 

brantii, Bromus tectorum, Astragalus verus, 

Astragalus adscendens, Astragalus effusus along 

with A.ovinus were significant plant types in the 

region. 

The study revealedthat of the 26 environmental 

variables, 5 variables (soil sand percentage, slope 

percentage, aspect, bare soil%, and litter%) were 

effective on the yield of A.ovinus The results of 

fitting the GAM to determine its growth range 

under the influence of the studied variables, 

showed that A.ovinus is more dispersed on clay to 

clay loam soils. It has the highest yield in moderate 

amounts of clay (about 33 to 45%) and loam (about 

27 to 40%). With increasing the percentage of soil 

sand to 24%, the species response is increasing and 

since then with increasing the amount of soil sand 

to 35% the presence of species has decreased, and 

again with increasing soil sand the presence and 

growth of the studied species have increased. The 

response of this species to the amount of sand in 

the state follows a bimodal distribution. This model 

indicates a competitive constraint along the slope 

of this environmental factor. This result is 

consistent with previous studies by  Mirdavoodi et 

al. (2015), Kolahi & Atri (2014). 

Generally, soil texture has primary effect on the 

movement of water in the soil and is an important 

factor in nutrient availability and a factor in soil 

erosion potential (Alavi et al., 2013).  

This plant was observed in the range of 1900 to 

2400 m in the studied habitat. The results showed 

that altitude parameters and related factors such as 

rainfall and temperature are the main factors in the 

distribution of this species. Therefore, it can be said 

that altitude in mountain rangelands is an effective 

factor in the distribution of species. Other studies 

(Ghorbani et al., 2015; Khademolhosseini & 

Habibian, 2007; Schimel et al., 1985) have also 

mentioned altitude as an important and influential 

factor in the distribution of plant species. The 

response pattern of A.ovinus species follows the 

unimodal model along the gradient of altitude 

changes. The tolerance range of this species was in 

the range of 2100 to 2300 meters and its optimal 

growth level in this habitat was 2220 meters above 

sea level. The greater presence of this species in 

this altitude range can be considered due to the 

existence of a combination of suitable biological 

factors (soil humidity, soil texture, litter and etc) in 

this altitude range, which indicates the balance of 

society with its environment. This issue has been 

addressed by other researchers (Wang et al., 2002; 

Balent & Stafford Smith, 1991). 

Another important and influential factor in the 

distribution of A.ovinus was the slope percentage 

of the study area so that with increasing the slope 

percentage from 10% to 30%, the species response 

is increasing and after that, with increasing the land 

slope, the presence of the species decreases. The 

cheek response followed the bell model. As 

mentioned, A.ovinus in the study area is distributed 

in lands with low to relatively high slope, but in 

gentle slopes (about 20%), has a higher yield. This 

finding is consistent with the results of Feizi et al. 

(2003). 

In lands with high slopes, precipitation moves 

as runoff and has less opportunity to penetrate the 

soil and in the long run, soil formation is slower 

and therefore the conditions for the establishment 

of this species are not provided. Some researchers 

have also pointed to the effect of slope on the yield 

of some species (Alavi et al., 2013). 

The reaction of A.ovinus to geographical 

direction followed the Unimodal model. Hence, the 

conditions for growth and presence of the species 

along the western and southeastern aspects are 

more desirable. Declined presence and yield of this 

species on the southern aspect, partly may be due 

to the ecophysiological constraints such as reduced 

soil moisture, high temperature and low ecosystem 

production capacity in these geographical aspect.  

Previous research (Fahimipour et al., 2010; 

Cimalova & Lososova, 2009; Zare Chahouki & 

Abasi, 2016) have also reported the effect of 

geographical directions as one of the most 

important factors in the distribution and 

distribution of plant species.  

The results also showed that the most important 

environmental factors affecting the distribution of 

Astragalus ovinus are the percentage of stone and 
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gravel, percentage of litter and the percentage of 

bare soil, so that by increasing the percentage of 

litter to 20%, the response of the species is 

increasing and after that, with the increase of litter, 

the presence of the species decreases. Percentage 

of canopy cover in forest did not affectthe 

performance and frequency of this species. Also, 

with increasing the percentage of bare soil up to 

20%, the response of the species is increasing and 

after that, with increasing the percentage of soil, the 

presence of the species decreases. The amount of 

litter on the soil surface are the main factors of soil 

fertility and the main source of soil humus 

production. Other studies, such as (Ghorbani et al., 

2015; Gavili Kilaneh & Vahabi, 2012) have also 

identified litter as one of the factors affecting the 

distribution of plant species, which is consistent 

with the results of the present study. The increase 

in the frequency and yield of the plant in areas with 

higher litter percentages can be attributed to the 

fact that the high percentage of litter has created a 

suitable substrate for seeds and also provided the 

necessary moisture to increase germination and 

establishment. Conversely, the decrease in the 

presence of this species in areas with uncovered 

soil was consistent with the results of research by 

Vandenberghe et al. (2007) on other plants, so that 

A.ovinus yield decreased with an increasing 

percentage of uncovered soil from 20% upwards. 

Decreased presence and yield of this species in 

areas of habitat where the percentage of uncovered 

soil is high, can be partly due to reduced 

permeability (reduced soil moisture storage), 

increased runoff, and soil erosion. Which plays a 

very important role in the lack of germination and 

establishment of vegetation. The results of the 

present study are consistent with the findings of 

Carcey Hincz & Irma (2011), Wassie et al. (2009). 

Since the flowering stage is the most suitable 

time for livestock grazing (Arzani et al., 2009), 

according to the results of Astragalus ovinus 

phenology study, the most suitable time for 

livestock grazing of this species is mid-May and 

the best time to collect seeds of this species is late 

June to the first half of July. Therefore, more 

consideration should be given to the amount of 

exploitation of this plant at the beginning of the 

growing season. Overall, the results showed that 

the proposed models for this species are validated 

only within the habitat conditions of the studied 

area, and in case any attempt of generalization to 

other areas, it should be tested in other habitats. 

Although multivariate regressions such as the 

GAM can play a role in the expression of 

ecological nests of a particular species, that can be 

considered by natural resource managers in 

vegetation management and rangeland 

improvement operations in similar areas.This 

ecological range can include the interaction of 

biotic and abiotic factors, however, the relative role 

of living factors such as species competition, 

compared to non-living factors are not transparent 

and the issues of this nature needs further research 

and clarification. 

 

5. Conclusion 
Astragalus ovinus is a palatablespecies and also 

its importance in soil conservation (Askari & 

Mirdavodi, 2020). RDA ordination, indicated that 

the overstory gradient is more important factor 

determining their floristic composition at small 

scale. GAM highlighted resource gradients that 

determine the occurrence of A. ovinus. A. ovinus 

most often occurred in soils with moderate 

amounts of clay (about 33 to 45%). 

This species has undergone a small range of 

changes in relation to the aspect factor, and the 

geographical directions of east and west have been 

suitable for the distribution of this species. 

Such ecological responses are useful for 

rangelands management and improvement 

operations in similar areas. The response pattern of 

A. ovinus along the gradient of soil surface litter, 

percentage of bare soil, percentage of land slope, 

and altitude, followed the unimodal model and the 

optimum growth levels for these factors were 20%, 

20%, 30%, and 2220 m, respectively. 
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  .Astragalus ovinus Boissپاسخ گونه 

 های بلوط یاسوجمحیطی در جنگلبه برخی از عوامل 

 2حمیدرضا میرداودیو  *1یوسف عسکری

 ها، مراتع و آبخیزداری، مرکز تحقیقات و آموزش کشاورزی و منابع طبیعی استان کهگیلویه و بویراحمد،  استادیار پژوهش، بخش تحقیقات جنگل 1

 سازمان تحقیقات، آموزش و ترویج کشاورزی، یاسوج، ایران 
 دانشیار پژوهش، بخش تحقیقات منابع طبیعی، مرکز تحقیقات و آموزش کشاورزی و منابع طبیعی استان مرکزی،   2

 سازمان تحقیقات، آموزش و ترویج کشاورزی، اراک، ایران 

 ( 10/01/1401تاریخ پذیرش:   08/09/1400)تاربخ دریافت: 

 چکیده 
گونله گون بله همین منوور و بلا توجله بله اهمیلت    .هلای گیلاهی دارنلدای در پراکنش و عملکرد گونلهواملل محییی ییر زنلدت تلر یر عملدتع 

در پژوهش  ، نیمه اسلتییامکان اسلتنادت از آن در الال و و احیای مرتع ( در تولید علوفه و .Astragalus ovinus (L.) Boissگوسلنندی )

اسلتان کهگیلویه و بویراحمد پردایته شلدب برای تعیین   شلهرسلتان بویراحمد از حاضلر، به میالعه بریی از نیازهای اکولویی  این گونه در

گیاهی و بررسلی پاسلخ گون گوسلنندی به تغییرات عوامل اکولویی ، به ترتیز از روش آنالیز  ر تغییرات پوشلشاکولویی  مؤ ر بعوامل 

( اسللتنادت شللدب  Generalized Additive Models؛  GAMیافته )جمعی تعمیم( و مدلRedundancyAnalysis, RDAتحلیل کاهشللی )

  A. ovinus انجا  شلدب طب  نتایج بدسلت آمدت الگوی پاسلخ گونه  4.5CANOCو    17SPSSی افزارهاها با اسلتنادت از نر تجزیه و تحلیل دادت

ای  در امتداد شلیز میزان ششلبرس سلیا یاک، درلالد یاک بدون پوشلش، درلالد شلیز زمین، و ارتناح از سلیا دریا، از مدل زنگوله 

(Unimodalپیروی کردت و حد بهینه رشلد آن برای این عوامل، به ،) متر بودب همچنین  2220درلالد، و   30درلالد،   20درلالد،   20ترتیز

های شلریی و یربی حولور گونه افزایشلی و  پاسلخ این گونه به جهات جغرافیایی نیز از مدل ت  نمایی پیروی کردت به طوریکه در شلیز

ز مدل دونمایی  العمل این گیات به تغییرات میزان شلللن یاک، اعکسهای شلللمالی، جنوض حولللور گونه کاهش یافته اسلللتب  شلللیز

(Bimodalپیروی کردب این مدل، نشللان ،)نتایج حالاللل از بررسللی   یت ریابتی در طول شللیز محییی اسللتبدهندت وجود ی  محدود

 آوریجمع زمان و بهترین ماتاردیبهشلت رویشلگات این گونه، اواسل  به دا  زمان ورود ترینفنولویی گون گوسلنندی نشلان داد که مناسلز

در شلیز عوامل توپوگرافی و یاک، اط عات ارزشلمندی    A. ovinusبررسلی پاسلخ گونه اسلتب ماتتیر اول نیمه تا یرداد اوایر گونهاین  بذر

گیاهی و عملیات الال و مراتع در مناط  مشلابه، مورد تواند در مدیریت پوشلشارائه داد که می برای تعیین نیازهای اکولوییکی این گونه
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