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Abstract. Allelopathy is one of the main factors limiting the plants growth. The present 

study investigated the effect of aqueous extract of leaves and fruit of Artemisia sieberi that 

is an important species for rangeland rehabilitation on seed germination and seedling 

growth of three alfalfa species (Medicago sativa cv. Nikshahri, Medicago polymorpha and 

Medicago scutellata cv. Robinson) in laboratory and glasshouse. Treatments were five 

concentrations of 0, 25, 50, 75 100% Artemisia extract. Treatments were evaluated using a 

completely randomized factorial experiment in four replications in germinator and pots 

separately (2014). Data were collected and analyzed for the germination percent, 

germination rate, seedling length, seedling weight and seed vigor index. Means 

comparisons were made using Duncan test. The results showed significant differences 

between extract concentrations of Artemisia on all of traits in both growth conditions 

(P<0.05). There was a decrease trend for all of the traits. Germination percent of M. 

polymorpha was stopped in low concentration of Artemisia extracts (25%) whereas there 

were linear decreasing trends for the other specie until irrigation by 100% extraction. M. 

sativa had a higher germination rate and M. scutellata had higher vigor index values in all 

the treatments. Results of the study indicated that Artemisia had strong allelopathic effects 

and prevents from the germination and seedling growth of alfalfa.  
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Introduction  
The term of allelopathy was used for the 

first time by an Australian physiologist 

called Hans Molish in 1937. The word 

was derived from two Greek words of 

alleon meaning mutual and pathos 

meaning damage (Dehdari et al., 2008) 

which represents the interaction of plants 

by their returned chemicals on each 

other. It shows the potential of 

allelopathic materials production at some 

plants and weeds such as Triticum 

durum, Brassica nigra and Brassica 

napus is proven (Oueslati, 2003; Turk & 

Tawaha, 2003; Asaduzzaman et al., 

2014). Oliveira et al. (2014) examined 

the phytochemical and potential 

allelopathic effect of 0, 1, 2.5, 5, 10 and 

20% of aqueous and alcoholic extracts of 

Palicourea rigida leaves on seed 

germination and seedling growth of 

Lactuca sativa L. They found that at all 

of concentrations, germination rate was 

influenced by both aqueous and alcoholic 

extracts and root and shoot developments 

were stopped in 10 and 20% 

concentrations. 

     Meiners (2014) examined allelopathic 

effects of 65 plant species in 

northwestern areas of USA in laboratory 

conditions. They found that allelopathic 

potential of species was related to their 

growth form, and characteristics. Most of 

examined species showed remarkable 

allelopathic effects and in general, 

allelopathic potential of species 

decreased with life span, roughly 

following the successional transitions 

from short-lived to long-lived herbs and 

to woody species. Investigating the 

effects of soil under and around the 

invasive species of thyme (Thymus 

vulgaris) on germination and growth 

responses of non-native grass (Bromus 
diandrus Roth, Dactylis glomerata L., 

and Vulpia myuros) and native 

(Anthosachne aprica and Poa colensoi) 

species, Nielsen et al. (2015) found a 

small amount of thymol and carvacrol 

allelochemicals in the soil under thyme.  

     Artemisia genus belongs to the 

Asteraceae family which is one of the 

plant species and its allelopathic potential 

in different species is proven. One of the 

methods of rangelands improvement is 

seed sowing. Artemisia sieberi covers 

more than 50 million hectares of semi-

desert and steppe areas of Iran. It is a 

good choice for the improvement actions. 

Artemisia scrublands as long period 

winter rangelands are grazed by sheep, 

goats and camels (Jouri and Mahdavi, 

2010). This species grows well in an area 

with 200 mm rainfall and absorbs its 

necessary moisture from the soil horizons 

with its powerful rooting system 

(Azarnivand and Zare Chahooki, 2010). 

This specie is also grazed by livestock in 

rainy season because of its high content 

of essence in growing season. 

Artemisinin, Sesquiterpene lactone and 

other secondary metabolites such as 

Coumarin, Camphor and Bornyl acetate 

are active biological compounds of the 

genus which its toxicity is proved. Based 

on the studies of Yun and Han (1993), 

the active extract of Artemisia princeps 
plant prevents from the root growth of 

Diarheno japonica and Chrysathemum 
beca. Examining the allelopathic activity 

of annual Artemisia (Artemisia annua), 

Lydon et al. (1997) stated that the plant 

leaf tissue had inhibitory effects on 

seedling growth of mustard (Sinapis 

arvensis) and germination of Amaranth 

(Amaranthus retroflexus and 

Chenopodium album). This effect was 

associated with methyl chloride as well 

as artemisin. In studying the allelopathic 

effect of Artemisia vulgaris, Inderjit and 

Foy (1999) attributed the presence of 

more nitrogen and phosphorus in soils 

under Artemisia to high microbial 

activity for the phenolic compounds. 

Preston et al. (2002) investigated the 

inhibitory effect of Artemisia tridenta var 

Tridenta and identified the methyl 

jasmonate compounds as the most 

important inhibitor material in the 

essence of this specie for the germination 

https://en.wikipedia.org/w/index.php?title=Bornyl_acetate&action=edit&redlink=1
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of the plant tested. Kaur et al. (2010) 

conducted an experiment on five weed 

species of Achyranthes aspera, Cassia 

occidentalis, Parthenium hysterophorus, 

Echinochloa crus-galli and Ageratum 

conyzoides to assess the biological 

herbicide ability of Artemisia scoparia. 

The results showed a significant 

reduction in emergence and seedling 

growth of weeds when Artemisia 

scoparia essence was present. Treatment 

of volatile Artemisia essence led to lose 

chlorophyll and cell respiration of weeds 

and as a result, it made disorders in plant 

metabolism and photosynthesis. Yang et 

al. (2012) studied the chemical 

composition of Artemisia ordosica 

essence and their allelopathic effects on 

photosynthetic and antioxidant systems 

of Palmellococcus miniatus. The results 

showed the emission of volatile 

Artemisia ordosica essence through 

oxidation damage and Palmellococcus 

miniatus growth inhibition, which has a 

negative impact on its photosynthesis and 

growth. 

      Using the proposed species for 

rangeland improvement should not be in 

conflict with high quality and native 

species of rangelands. Alfalfa is one of 

high quality and native species of the 

country's arid and semi-arid regions i.e. 

region improvement by Artemisia 

sieberi; due to having abundant nutrients 

including protein, minerals, vitamins, 

particularly vitamins A and C and being 

rich in calcium, low percentage of 

cellulose, high yield and high 

palatability, it has a special advantage 

over other forage plants, and that is why 

it is called green gold and queen of 

forage plants or Lucerne (Sedghi et al., 

2014; Jouri and Mahdavi, 2010). Alfalfa 

(Medicago sativa( usually grows 

everywhere. This plant grows earlier than 

the other forage plants in spring. 

Considering the importance of Artemisia 

modifying species, its area under 

cultivation, alfalfa varieties in terms of 

nutritional value as well as few studies 

that have been conducted on the reaction 

of alfalfa species to the allelopathic effect 

of ccultivated species in the rangeland 

improvement, this study was conducted to 

examine the allelopathic effects of leaves 

and fruit of Artemisia sieberi on seed 

characteristics germination and seedling 

growth of Medicago sativa, Medicago 

scutellata and Medicago polymorpha. 

 

Materials and Methods  
In this study, three species of alfalfa were 

used (Medicago sativa cv. Nikshahri, 

Medicago polymorpha and Medicago 

scutellata cv. Robinson). This study was 

conducted in natural resources 

department in Khatam Anbia Technology 

University, Behbahan, Iran. Seeds were 

sown in a 9-cm Petri-dish after being 

rubbed for 2 minutes with medium 

sandpaper and germination percent was 

determined as 100% after 6 days.  

       For preparing the extraction of 

Artemisia, the aerial organs of plant were 

dried in the open air for two weeks. 

Then, it was milled and mixed with the 

distilled water at a ratio of 1 to 3 (weight-

volume) and stirred for an hour by a 

shaker (it was kept in fridge 4°C for 24 

hours). It was again stirred for an hour 

and kept in the refrigerator for 24 hours 

and finally laid in a shaker for at least 2 

hours. In order to remove the excess 

material, the centrifuge device was first 

used for 5 minutes at a rate of 2500 rpm 

and then, the additional materials were 

passed through a filter paper (Whatman 

No. 1) (Rezai et al., 2007). The extract 

was prepared as 100% and 3 treatments 

of 25%, 50% and 75% were prepared by 

adding the distilled water. Distilled water 

was used as control treatment. In both 

conditions, two factorial experiments 

were conducted based on CRD with four 

replications. Seeds were disinfected by 

the benomyl fungicides. Then, 4 × 25 

seeds of each species were placed in Petri 

dishes. Pots were filled by soil and then, 

25 seeds were sown in each pot. Seeds in 

each Petri dish and pot were irrigated by 
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different concentrations of Artemisia 

extracts and were placed in a germinator 

at 21°C for 16/8 hours of day light and 

darkness by cold fluorescent lamps 

(Razmjui et al., 2008). The number of 

germinated seeds was counted on the 

basis of at least 2 mm radicle length daily 

for 14 days (Gholami et al., 2011a, b). 

The germination percent, germination 

rate, seedling length, seedling fresh 

weight and seed vigor index of species in 

Petri dish and pot were separately 

recorded. 
 

Germination Percent (Germ %): 
The average percentage of maximum 

seeds germinated during the test: 

       (Equation 1) 

Where:  

Germ = Germination Percent,  

Ng = Number of Germinated Seeds 

 

Germination Rate 

        (Equation 2)  

Where:  

Rs = germination rate (number of 

germinated seeds per day),  

Si = number of sprouts per day,  

Di = number of days (Maguire, 1962). 

 

Seed Vigor Index  
      (Equation 3) 

Where:  

Sp = Seed Vigor,  

Gp = Germination Percent,  

MRL = Mean root length,  

MHL = Mean shoot length (Abdul-Baki 

and Anderson, 1973).  

The seedling length, fresh weight and dry 

weight were also measured. 

 

Data analysis 
The collected data were subjected to two-

way analysis of variance. Means 

comparisons were made using Duncan 

method. Prior to analysis of variance, 

data normalization and the variances 

homogenization were tested. Statistical 

analysis was performed using SPSS21 

software. 
 

Results 

Analysis of variance: Results of 

analysis of variance are presented in 

Table 1. The results showed significant 

differences between species, extract 

concentrations and species by extract 

interactions of Artemisia on all of traits 

except germination percent and seedling 

fresh weight in pot (P<0.05) (Table 1). 

Results of means comparisons 

using LSD method for all of traits are 

presented in Figs. 1 and 2. 

There was a decrease trend for all 

of traits. Germination percent of M. 

polymorpha was stopped in low 

concentration of Artemisia extracts 

(25%) whereas there were linear 

decreasing trends for other specie until 

irrigation by 100% extraction.  

 

Table 1. Analysis of variance for investigation of allelopathic effects of different Artemisia sieberi extraction 

on seed germination and seedling growth of three alfalfa species  
Experiments Spruce of DF    MS  

Condition Variation  Germination 

(%) 

Germination 

Rate 

(no/day) 

Seedling 

Length (cm) 

Seedling 

Fresh 

Weight (g) 

Seed 

Vigor 

Index 

Laboratory Species 

(S) 

2 77.445** 70.945** 8.180** 173.746** 17.440** 

 Treatment 

(T) 

4 113.842 ** 54.163 ** 93.139** 70.057 ** 86.530 ** 

 S x T 4 49.560 ** 57.990 ** 10.383** 44.135 ** 7.031** 

        

Glasshouse Species 2 14.704** 128.813** 15.049** 6.856** 27.073** 

 Treatment 4 114.733** 115.356** 30.611** 3.806* 73.562** 

 S x T 4 1.053ns 3.623* 4.610** 0.733ns 4.254* 
** ,*,ns: significance at 0.01, 0.05 and probability level 
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Germination percent: The 

germination percent of both M. sativa 

and M. scutellata was decreased from 

control to 100% concentrations in both 

species (Fig. 1). In laboratory, the highest 

and lowest germination percent of M. 

sativa and the average values of 99% and 

85.5% were obtained for control and 

100% concentrations of extract, 

respectively. Similarly, in the glasshouse, 

the highest and lowest germination 

percent of M. scutellata and the average 

values of 90 and 20% were obtained in 

control and 100% concentrations, 

respectively (Fig. 1). 

 

Germination rate: The germination 

rate values were decreased from control 

to higher extraction concentrations in 

both species. However, the germination 

rate of M. sativa was higher than that for 

M. scutellata in both conditions. In 

laboratory, the highest and lowest 

germination rates of M. sativa and the 

average values of 22.5 and 13 

(number/day) were obtained in control 

and 100% concentrations, respectively. 

Similarly, in glasshouse conditions, the 

highest and lowest germination rate of M. 

sativa and the average values of 16 and 4 

(number/day) were obtained in control 

and 100% concentrations, respectively 

(Fig .1). 

 

Seedling length: The seedling length 

values were decreased from control to 

higher concentrations in both species. 

However, the seedling lengths of M. 

scutellata were higher than that for M. 

sativa in both conditions. It seems that 

higher mean values of seedling lengths of 

M. scutellata were related to its higher 

1000 seed weight. In laboratory, the 

highest and lowest seedling lengths of M. 

scutellata and the average values of 8.4 

cm and 4 cm were obtained in control 

and 75% concentrations, respectively. 

Similarly, in the glasshouse, the highest 

and lowest germination rate of M. 

scutellata and the average values of 9.2 

and 5 cm were obtained in control and 

75% concentrations, respectively (Fig. 1). 

 

Seedling weight: The seedling fresh 

weight values were not in the same trends 

for species and conditions. Higher 

seedling fresh weight was obtained in M. 

scutellata and M. sativa in laboratory and 

glasshouse, respectively. Higher seedling 

weight of M. scutellata in laboratory was 

related to its higher 1000 seed weight. In 

laboratory, the highest and lowest 

seedling weight of M. scutellata and the 

average values of 0.11 g and 0.08 g were 

obtained in control and 75% 

concentration, respectively. In contrast, 

in the glasshouse, the highest and lowest 

germination rate of M. sativa and the 

average values of 0.32 and 0.05 g were 

obtained in control and 100% 

concentrations, respectively (Fig. 2). 

 

Seed vigor index: The seed vigor 

indices were sharply decreased from 

control to 100% concentrations in both 

species. However, the seed vigor indices 

of M. scutellata were higher than those 

for M. sativa in both conditions. It seems 

that higher vigor index of M. scutellata 

was related to its higher 1000 seed 

weight. In laboratory, the highest and 

lowest seed vigor index of M. scutellata 

and the average values of 8.4 and 2.1 

were obtained in control and 75% 

concentrations, respectively. Similarly, in 

the glasshouse, the highest and lowest 

seed vigor index of M. scutellata and the 

average values of 7.9 and 1.5 were 

obtained in control and 75% 

concentrations, respectively (Fig. 2). 



J. of Range. Sci., 2017, Vol. 7, No. 2                                                             Investigating Allelopathic …/ 177 

 

 

 
Fig. 1. Means of species by treatments (five concentrations of 0, 25, 50, 75 100% Artemisia extract) 

interaction effects for germination percent, germination rate and seedling length in germination and 

glasshouse conditions  
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Fig. 2. Means of species by treatments (five concentrations of 0, 25, 50, 75 100% Artemisia extract) 

interaction effects for seedling weight and vigor index in germination and glasshouse conditions 

 

Discussion 
Environmental and non-environmental 

stresses lead to the interactions in plants. 

Some of environmental stresses are 

allelopathic compounds by which some 

plants secrete and cause disturbance in 

life cycle and activate a series of 

biochemical reactions (Saberi et al., 

2012). The results of this study showed 

that Artemisia extracts had deterrent 

effects on the germination and growth 

indices of M. sativa, M. scutellata and M. 

polymorpha species. The seed 

germination traits and seedling growth 

were decreased by increasing the extract 

concentration. There are some reports 

about the inhibitory effects of different 

species of Artemisia on seed germination 

traits of Triticum aestivum L., Brassica 

napus, Sinapis arvensis L. 

(AkramGhaderi et al., 2001), Avena 

ludoviciana (Samdani and Baghestani, 

2005), Artemisia sieberi (Jabbar Zare and 

Basiri, 2009), Salsola rigida (Tavili et 

al., 2009), Atriplex canescens, Agropyron 

elongatum and Agropyron desertorum 

(Bagheri and Mohammadi, 2011), 

Sorghum halpens L., Chenopodium 

album L., Amaranthus retroflexus L., Zea 

mays L. (Alipour et al., 2010), Stipa 

barbata (Mohebi et al., (2010), Festuca 

arundinacea and Dactylis glomerata 

(Gholami et al., 2011b), Medicago Savita 

L. and Onobrychis sativa (Gholami et al., 

2011a), Agropyron elongatum (Torabi 

Asl et al., 2013), Chenopodium album, 

Amaranthus retroflexus, Setaria viridis, 

Avena ludoviciana (Makki Zadeh Tafti et 

al., 2013), Amaranthus retroflexus L, and 

Convolvulus arvensis L. (Tabatabayee 

Zadeh et al., 2014). 
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       According to above researches, it can 

be firmly concluded that grenus 

Artemisia forms the plants whose 

allelopathic ability is proved between 

different species. In this genus, a wide 

range of active biological compounds are 

produced which included artemisinin, 

tannin, flavonoids, sesquiterpene lactone 

and other secondary metabolites such as 

oumarin, camphor and bornyl acetate 

which their toxicity for some other plants 

is proved (Lydon et al., 1997; Macro and 

Babera, 1990; Klyman, 1985). Coumarin 

prevents the cell from entering the 

mitosis. Flavonoids have been introduced 

as the first group of mitochondrial 

absorption inhibitor that may stop ATP 

production in mitochondria and affect the 

breathing (Maighany, 2003). Through 

preventing from the cell division and cell 

elongation in the germination stage, 

flavonoids and coumarin deter 

germination and reduce the length of root 

and shoot of the seeds. 

Other species of Artemisia genus 

such as A. princeps, A. annua, A. 

vulgaris, A. tridenta, A. scoparia and A. 

ordosica have the same Allelopathic 

effects (Yun and Han, 1993; Lydon et al., 

1997; Inderjit and Foy, 1999; Preston et 

al., 2002; Kaur et al., 2010; Yang et al., 

2012). 

Among three tested species, the 

highest and lowest impact of Artemisia 

aerial organs was on the seedling 

emergence of M. polymorpha and M. 

scutellata, respectively so that the 

germination of M. polymorpha under the 

influence of Artemisia extract in 25% 

treatment was stopped. Reduction of 

seedling growth in M. sativa under 

different treatments was significantly 

lower than M. scutellata. The rate of 

fresh and dry weight reduction in M. 

sativa seedling was higher than that for 

M. scutellata. In other words, low 

concentrations of Artemisia extracts can 

reduce the germination traits in both M. 

sativa and M. scutellata. However, in M. 

scutellata, fresh weight in 75% 

concentration of extract has increased. 

The concentration of 75% extract could 

be considered as the upper threshold of 

Artemisia impact on M. scutellata species 

that will have a low slope after this extent 

of influence. This mode can be defined 

according to Rice (1984) who suggested 

that allelopathy include any beneficial or 

harmful effects either directly or 

indirectly that takes place by a plant on 

other plants through chemical 

composition production. Thus, these 

effects may be positive or negative. In 

the case of M. polymorpha, the 

effectiveness threshold of Artemisia is 

25% concentration which led to the lack 

of germination. So if necessary, M. 

scutellata first and then M. sativa are 

preferred as compared to M. polymorpha.  

The results of this study showed 

that in both laboratory and pot, the 

extract of Artemisia sieberi could 

influence the germination and growth 

traits of three species. In other words, 

high concentration of Artemisia sieberi 

extract could provide an unsuitable 

environment for seeds germination by the 

increased extract concentration. Although 

all three species were affected in 

comparison with control; however, M. 

scutellata and M. sativa were more 

resistant against allelopathic substance 

than that for M. polymorpha. So, the 

latter specie to cultivation in rangeland 

improvement by Artemisia sieberi has to 

be excluded at least under laboratory and 

glasshouse studies. Since this study was 

conducted in laboratory and glasshouse 

conditions for a more definitive decision 

about the use of these species as palatable 

species for livestock feeding in the 

rangelands improvement by Artemisia, 

more comprehensive tests in field are 

necessary to find out the allelopathic 

potentials of Artemisia sieberi. 
 

Acknowledgments 
This article is sponsored by Khatam 

Anbia University of Technology. 

https://en.wikipedia.org/w/index.php?title=Bornyl_acetate&action=edit&redlink=1


Journal of Rangeland Science, 2017, Vol. 7, No. 2                                                  Nasiri Ahangar et al.,/ 180 

  

 

References 

Akramghaderi, F., Zeinali, E. and Farzaneh, S., 

2001. Allelopathic effects of annual wormwood 

(Artemisia annua L.) on seedling emergence 

and growth of wheat, oil seed rape, wild 

mustard and wild oat. Jour. Agric. Sci. Natur. 

Resource, 8(3): 113-121. (In Persian) 

Alipour, S.H., Fili Zadeh, Y. and Montazeri, M., 

2010. Allelopathic Effects of Wormwood 

(Artemisia annua L.) on the Weeds of corn (Zea 

mays L.), Weed Research Jour., 2(1): 69-83. (In 

Persian) 

Abdul– Baki, A.A. and Anderson, J.D., 1973. 

Vigor determination in soybean by multiple 

criteria. Crop Sci., 13: 630-633. 

Asaduzzaman, M., An, M., Pratley, J. E., Luckett, 

D. J. and Lemerle, D., 2014. Canola (Brassica 

napus) germplasm shows variable allelopathic 

effects against annual ryegrass (Lolium 

rigidum), Plant and Soil, 380(1-2): 47-56. 

Azarnivand, H. and Zare Chahouki, M. A., 2010. 

Range Improvement. Tehran University press 

354pp. (In Persian). 

Bagheri, R. and Mohammadi, S., 2011. 

Allelopathic effects of Artemisia sieberi Besser 

on three important species (Agropyron 

desertorum, Agropyron elongatum and Atriplex 

canescens) in range improvement, Iranian Jour. 

Range Desert Research, 17(4): 538-548. (In 

Persian) 

Dehdari, S., Jafari, M., Hamedanian, F. and 

Tavili, A., 2008. Investigation on Allelopathic 

effects of Atriplex canescens (Fourwing 

sultbush) on seed germination of Salsola rigida, 

PajouheshVa Sazandgi, 81: 145-151. (In 

Persian) 

Gholami, F., Dianati Tilaki, G.A. and Behtari, B., 

2011a. Study of allelopathic effect of Artemisia 

herbaalba Asso. on seed germination and 

seedling growth of Onobrychis sativa L. and 

Medicago sativa L., Iranian Jour. Rangelands 

and Forests Plant Breeding and Genetic 

Research, 19 (1): 181-191. (In Persian) 

Gholami, P. Ghorbani, J. and Ghaderi, Sh., 

2011b. Allelopathic effects of Artemisia ausheri 

on seed germination and Dactylis glomerata 

properties of Festuca arundinacea Schreb, Jour. 

Plant Ecophysiology, 3(9): 42-52. (In Persian) 

Inderjit, N. F. and Foy, C.L., 1999. Nature of the 

interference mechanism of Artemisia vulgaris, 

Weed Technology, 13(1): 176-182. 

Jabbar Zare, A. and Basiri, M., 2009. 

Investigation of the allelopathic effects on seed 

germination extract of aerial parts of Artemisia 

sieberi, Jour. Rangeland, 3(4): 699-709. (In 

Persian). 

Jouri, M.H. and Mahdavi, M., 2010. Applied 

identification of rangeland plants, Ayiizh Press, 

Tehran, Iran, pp. 192. (In Persian) 

Kaur, S. Singh, H. P. Mittal, S. Batish, D. R. and 

Kohli, R. K., 2010. Phytotoxic effects of 

volatile oil from Artemisia scoparia against 

weeds and its possible use as a bio herbicide, 

Industrial Crops and Products, 32(1), 54-61. 

Klyman, D.L., 1985. Qinghaosu (artemisin): an 

antimalaria drug from china, Science, 228: 

1049-1055. 

Lydon J., Teasdale, J.R. and Chen, P.K., 1997. 

Allelopathic activity of annual wormwood 

(Artemisia annua) and role of artemisin, Weed 

Sci., 45:807-811. 

Macro, J.A. and Babera, O., 1990. Natural 

products from the gents Artemisia l, stud, Nat, 

Prod, 7: 201-264. 

Maguire, J.D., 1962. Speed of germination- aid in 

selection and evaluation for seedling emergence 

and vigor. Crop Sci. 2: 176-177. 

Maki Zadeh Tafti, M., Farhoodi, R., Rabiee, M. 

and Rasti Far, M., 2013. Effect of alcoholic 

extract of Artemisia annua on seed germination 

and growth of four weed species, Plant and 

Zistboom, 9(36): 101-109. (In Persian) 

Meiners, S. J., 2014. Functional correlates of 

allelopathic potential in a successional plant 

community, Plant ecology, 215(6): 661-672. 

Maighany, F., 2003. Allelopathy: From concept to 

application. Parto e Veghe, Tehran, Iran, 256 

pp, (In Persian). 

Mohebi, Z., Zare Chahouki, M. A. and Jafari, M., 

2010. Allelopathic effects of Artemisia sieberi 

on seed germination and initial growth 

properties of Stipa barbata, Rangeland, 4(2): 

298-307. (In Persian) 

Molish, H., 1937. Der Einfluseiner Pflanze auf 

die andere, Allelopathie. Verlag von Gustav 

Fisher, Jena, Germany. English translation: La 

Fleur LJ, Mallik MAB (translators): Influence 

of one plant on another. 

Nielsen, J. A., Frew, R. D., Whigam, P. A., 

Callaway, R. M. and Dickinson, K. J. M., 2015. 

Germination and growth responses of co-

occurring grass pieces to soil from under 

invasive Thymus vulgaris, Allelopathy Jour., 

35(1): 139-152. 

Oliveira, A. K. M.de Matias, R. Lopes, S. S. and 

Fontoura, F. M., 2014. Allelopathy and 

influence of leaves of Palicourea rigida 

(Rubiaceae) on seed germination and seedling 



J. of Range. Sci., 2017, Vol. 7, No. 2                                                             Investigating Allelopathic …/ 181 

 

 

formation in lettuce, Bioscience Jour., 30(5): 

938- 947. 

Oueslati, O., 2003. Allelopathy in two durum 

wheat (Triticum durum L.) varieties, Agric. 

Ecosys. Environ, 96: 161-163. 

Preston, C.A. Betts, H. and Baldwin, I., 2002. 

Methyljasmonate as an allelopathic agent: 

Sagebrush inhibits germination of a 

Neighboring tobacco. Chemical Ecology, 

28(11): 2343-2369 

Rezai, M., Khajeddin, S.J and Safianian, A.R., 

2007. Allelopathic effects of Scariola orientalis 

and Agropyron elongatum on Onobrychis 

viciaefolia, Jour. Rangeland, 4: 386-400, (In 

Persian). 

Razmjui, D., Tavili, A., Jafari, M., Hanteh, A., 

Asareh, M.H. and Javadi, S.A., 2008. 

Comparison allelopathic effect Zataria 

multiflora on the characteristics of emergence 

and seedling growth of Stipa Arabica and 

Cymbopogon olivieri, Jour. Rangeland, 4: 421-

435, (In Persian). 

Rice, E.L., 1984. Allelopathy, 2nd Ed. Florida: 

Academic press 424 pp. 

Saberi, M., Tavili, A. and Shahriari, A. R., 2012. 

The influence of chemical stimulators on 

decrease of Thymus kotschyanus allelopathic 

effect on Agropyron elongatum seed 

germination characteristics. Watershed 

Management Research (Pajouhesh & 

Sazandegi) 95: 45-54, (In Persian). 

Sadeghi Shahrokht, T., Jangju, M., Nikbakht, Z. 

and Khavar, A., 2012. Investigate the seed 

culture Agropyron desertorum in the remaining 

limbs and the soil under the plant floor 

Peganum harmala L., Desert Ecosystems 

Engineering Jour., 1: 21-30, (In Persian). 

Samedani, B. and Baghestani, M.A., 2005. 

Comparison of allelopathic activity of different 

Artemisia species on seed germination rate and 

seedling growth of Avena ludoviciana, 

Pajouhesh & Sazandegi, 68: 69-74. (In Persian). 

Sedghi, M., GholiTolui, S. and Rezai, M., 2014. 

Allelopathic effect of (Dactylis glomerata L.) 

on germination and seedling growth of alfalfa, 

Jour. Plant Protection, 28(4): 532-538, (In 

Persian). 

Shabani, G., Chaei Chi, M. R., TorkNegad, A., 

Heidari Sharif Abad, H. and EshghiZadeh, H. 

R., 2004. The effects of time and environmental 

conditions on the percentage of hard seed 

breakdown in annual medic (Medicago 

scutellata) cv. Robinson, Pajeuhesh & 

Sazandegi, 63: 91-95, (In Persian).  

Tabatabaee Zade, M.S., Pajouhan, M., Soltani, 

M., Tajamolian, M. and Shahbandari, R., 2014. 

Allelopathic Effects of Artemisia aucheri boiss 

Essential Oils on Seed Germination and Early 

Seeding Growth of Red-root Amaranth, 

(Amaranthus retroflexus L.) and Field 

Bindweed (Convolvlus arvensis L.) Knowledge 

of sustainable agricultural production, 24(3): 

87- 95, (In Persian). 

Tavili, A. Jannat Rostami, M. and Ebrahimi 

Dorcheh, K.H., 2009. Inhibitory effects of 

Artemisia sieberi on germination properties of 

Salsola rigida, Iranian Jour. Range Desert 

Research, 16(6): 409-418, (In Persian). 

Torabi Asl, S. Rohani, H. Gholam Alipoor 

Alamdari, E. and Tahmasebi, A., 2013. Study of 

allelopathic potential of some rangeland species 

Artemisia sieberi Besser on germination, 

physiological and biochemical Agropyron 

elongatum (Host) Beauv, Jour. Plant Ecosystem 

Conservation, 1(2): 31-42, (In Persian). 

Turk, M.A. and Tawaha, A.M., 2003. 

Allelopathic effect of black mustard (Brassica 

nigra L.) on germination and growth of wild oat 

(Avena fatua L.). Jour. Crop Protection, 22: 

673-677.  

Yang, X. S. Deng, R. De., Philippis, L., Chen, C. 

Hu, and Zhang, Chemical, W., 2012. 

Composition of volatile oil from Artemisia 

ordosica and its allelopathic effects on desert 

soil microalgae, Palmellococcus miniatus. Plant 

Physiology and Biochemistry, 51: 153-158. 

Yun, K.W. and Han, D.M., 1993. Phytotoxic and 

antimicrobial activity of volatile constituents of 

Artemisia princeps var. orientalis. Ecological 

Modeling, 19: 2757-2766. 

 

 

 

 

 



Journal of Rangeland Science, 2017, Vol. 7, No. 2                                                  Nasiri Ahangar et al.,/ 182 

  

 

و رشد  زنی¬جوانه اتیبر خصوص یدرمنه دشت ییعصاره اندام هوا یاثر آللوپات

 ونجهیسه گونه  اهچهیگ
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 93/90/9314تاریخ دریافت: 

 32/23/9310تاریخ پذیرش: 
 

محدودکننده رشد گیاهان است. در تحقیق حاضر تاثیر عصاره  ترین عواملآللوپاتی یکی از مهم .چکیده

در مناطق  اصلاح مراتع کشورمناسب های نهترین گوکه یکی از مهم Artemisia sieberiآبی برگ و میوه 

 گیاهچه ، وزن ترچهطول گیاه، زنیزنی )درصد و سرعت جوانهرود بر خصوصیات جوانهشمار میبه استپی

 Medicago) های یکساله(، یونجهMedicago sativaشهری )نیکزراعی رقم و شاخص بنیه بذر( یونجه 

polymorpha) ( وcv. Robinson Medicago scutellata مورد بررسی قرار گرفت. تیمارهای آزمایش )

تیمار  0. نددرصد و آب مقطر )شاهد( بود 922، 30، 02، 00غلظت  4دشتی در شامل عصاره گیاه درمنه

صورت آزمایش فاکتوریل در قالب طرح کاملا تصادفی در ژرمیناتور و محیط کشت تکرار به 4مذکور با 

مقایسه . پس از تجزیه واریانس، ندبررسی شد (9313دو هفته )در سال دت طور جداگانه به مگلدانی به

دشتی  های مختلف گیاه درمنهانجام گرفت. نتایج نشان داد غلظت دانکنمیانگین تیمارها با آزمون  بین

(. >29/2P) وجود آوردیونجه به کلیه صفات جوانه زنیدر داری در هر دو محیط کشت، کاهش معنی

متوقف دشتی درصد درمنه 00( تحت آبیاری با عصاره .polymorpha Mزنی در بذر )جوانهکه طوریبه

 922آبیاری با عصاره با روند کاهشی تا و رشد گیاهچه گردید ولی در دو گونه دیگر میانگین کلیه صفات 

جوانه اگرچه عصاره درمنه اثر کاهشی بر همه صفات داشت ولی، میانگین سرعت . ادامه پیدا کرددرصد 

براساس نتایج بیشتر بود.  M. scutellataشاخص بنیه بذر گونه  و میانگین M. sativaزنی در گونه 

گیاهچه در زنی و رشد دشتی دارای اثرات آللوپاتیکی قوی بوده و از جوانهتوان گفت درمنهتحقیق می

  .کندجلوگیری مییونجه 
 

 نه زنیجوا درمنه دشتی، ،یونجهآللوپاتی، : کلمات کلیدی
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