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ABSTRACT 

 

In order to investigate models explaining the allelopathic effects of aqueous extract of different parts (Roots, Stems, 

Leaves and Flowers) of Licorice (Glycyrrhiza glabra L.) and Purple nut sedge (Cyperus rotundus L.) on germination 

rate, Root and Shoot length of Corn (Sc 704) and Bean (Cv Talash) experiment of based on Completely Randomized 

Design with four replications water), 25%, 50%, 75% and 100% of was conducted. treatments included control 

(distilled different parts of Licorice and Purple nut sedge. There were significant differences between germination rate, 

Root and Shoot length of Corn and Bean with different concentration of aqueous extracts of Licorice and Purple nut 

sedge, Results showed that increasing the extract concentration decreases seedlings growth. Linear models obtained 

based on regression analysis were almost significant in all cases and showing that Licorice and Purple nut sedge have 

significant allelopathic effects on Corn and Bean. Mean allelopathic coefficients of the effects of Licorice on Corn, 

Licorice on Bean; Purple nut sedge on Corn and Purple nut sedge on Bean was -5.68, -3.72, -1.10, -1.44 (unit) 

respectively. These allelopathic plants may be considered in producing organic herbicides.  
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INTRODUCTION 

 

The base of modeling in plants was established by Devit in 1960. The modeling has been made based    on finding 

the logical relations and knowing them in different crop organizations and determining these relations by mathematical 

indicators. The term allelopathy is composed of Allelo (meaning: across) and Pathy (mean: having disease) so, its 

meaning could be Allelopathy. It is one of the important mechanisms which overcome the aggressive weeds in 

agricultural regions. Although, the weed do not include more than %1 of world species, but they make different 

problems in the processes of food production, health, economical stability and so on, weeds interfere in the growth of 

agricultural products annually and decrease %15 of product function [1]. One of the problems by weeds on agronomy 

plants is their preventive effects which are different based on the growth of plant. Allelopathic expression was used for 

the first time in 1937 by Han’s mulish in Austria. All plant sections and organs include of Leaves, Stems, Roots, 

Rhizome, Flowers, Fruits and Seeds by and large comprise the allelopathy potential but seemingly, the Leafs are the 

main parts for producing allelopathy materials and have maximum subsequently the Roots have minimum quantit [2,3]. 

Generally the plants release such materials to surrounding area during plant’s debris decomposition through Root 

exudates, evaporation and leaching [4,2]. He used this term as plant biochemistry and the effect of mechanisms on each 

other [5]. Allelopathic is defined as direct indirect cross effect between two plants, to extent that special chemicals are 

produced by one plant and these allelopatic plants affect the physiological process of adjacent plants. Such process is 

one of the common plant ecological reactions [6]. Allelopatic materials which are produced by one plant may affect the 

adjacent plants as the volative materials; wash from leaves, secretion from root or by destruction of dead organs [7]. 

Although all organs of plants may contain the allelopathic materials, the leaves and roots are the best producing 

resources of allelopathic combinations [8]. The released materials of the environment by a plant could be affective in 

preventive or stimulating state on the weeds. Fuji et al. showed that some pharmaceutical plants are members of 

powerful Allelopathic plants [9 , 10]. Sometimes one chemical produced material by a plant may be harmful for the 

other plant, but it may be useful for the third plant [11]. Mentioned that the weather conditions and genetic properties of 

a plant are important effective indicators on making and releasing the allelopathic materials [11]. The study about 

allelopathy was greatly considered by researchers in recent decades and its usage was common in weed management 

and increase of agricultural plant and keeping the species variety allelopathy is a substitute strategy for weed 

management and by using it in the future, the usage of traditional herbicides has decreased in the soil and biological 

herbicides will be substituted by the synthetic ones [12]. In this respect the allelopathy of weeds could discover the new 

natural herbicides and the preventives of growth. Today there are many researchers on the substitutive methods. The 

easiest method to study the allelopathy is the usage of additional plants [13]. The allelopathic cross effects among 

different plants is studied in natural and agricultural ecosystems. allelopathic could be considered as a part of cross 

among the agricultural plants or weeds so allelopathic could affect the economical function of agricultural plants. The 

recent researcher showed that it is possible to use the role of plant allelopathic in agriculture alternation to manage the 
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weeds in ecosystem. So, this issue decrease the environmental pollutions emerged from the usage of herbicides to 

control the weeds. The usage of natural made herbicides from allelopathic compounds could be a suitable substitute for 

chemical herbicides. In agricultural ecosystems four states is considered for allelopathic: the effects of crop plants on 

weeds, the effects of weeds on crop plants, the effects of crop plants on crop plants and the effects of weeds on weeds. 

This research investigates the effects of Licorice and Purple nut sedge weeds allelopathic effect on crop Plants of Corn 

and Beans. This study evaluate allelopathic indicators by fitting the plain linier models between the extracts of Licorice 

and Purple nut sedge powders and the length of radicle and plumule of Corn (Single cross 704) and Bean (Talash) in 

experimental conditions. 

 

MATERIALS AND METHODS 
 

 The weeds of Licorice and Purple nut sedge are used for this experiment and they were collected from crop lands 

in Jiroft and the seeds (Corn and Bean) also provided from the seed Research center of Jiroft. After dividing different 

parts of two allelopathic species (Root, Leaf, Stem and Flower) every part was separately packed in paper packets and it 

was kept in a place with 70C0. After, all organs were exited and ground separately and the powder was prepared for the 

next stages. The stages of initial extracts preparation: Extract taking is a common and effective method of allelopathic 

material extraction to the extract, first the base extract solution was prepared then denser solutions were obtained to this 

purpose, 500 ml of distilled water was mixed to 30 g of powder obtained from the injury of organs. The heterogeneous 

solution was put on the shaker for two hours with the higher round of 3000/m, then it was filtered by whatman one 

paper. Regarding the previous studies and the effective available materials from the previous extract, zero, 25, 50, 75 

and 100% concentrations were provided, (the % 0 solution was the control or distilled water). In densify stage the 

primary extract mixed in 1 to 3 with distilled water to obtain %25 solution, so the following solution were prepared: 2 

to 2 (%50), 3 to 1 (%75) and %100 concentrations. The obtained solutions were shacked for 5 minutes in order to 

operate the liquidation operation. To sterilized of Corn and Bean seeds, first they were in whitex (%2) for two minutes, 

and then they sterilized by Benumial fungicides solution with 2000 concentrations for two hours. Then 2 filtered papers 

put on Petridis. Then the dishes put in a place with 150C0 for sterilization with filter paper for 2 hours. First whatman 

one paper put on the sterilized Petridis, and then 5cc of every solution was poured in the dishes. And after removing the 

bubbles among the Petridis and filter paper, 10 seeds of Corn and 10 of Beans were planted and the Petridis were 

closed. Every day 2cc of the same solution was added to every Petridis to engage the seeds to the allelochemical 

materials and evaporation and dehydration do not destroy the seedling. The seed growing operation carried out in every 

Petridis for the extract of weed plant organ. Then, four seedlings were selected random from every Petridis and then the 

mean of radicle and plumule length was measured by (cm) scale. The treatments include control (distilled water) and 

25, 50, 75 and 100% extract concentrations of Licorice and Purple nut sedge (from different parts). It should mention 

that this plan had factorial arrangement in Completely Random Block experiment with four replications. 

 

RESULTS AND DISCUSSION 

 

Regarding the following table, the variance analysis of data showed that there is a meaningful difference between 

different treatments of Licorice and Purple nut sedge regarding the Length of Root and Stem in Corn and Bean which is 

emerged from the effect of concentration increase of allelopathic materials. When the powder extract of Licorice extract 

(different parts) (Stem, Root, Leaf and Flower) were add as resources of allelopathic compounds on the Corn, there was 

a decrease in process of Root and Stem growth. Nursverti reported that the resulted aqueous extract of aerial and land 

organs of wild radish has decreased the germination and growth of some agronomy species seedlings. In the above 

study, the Cotton and Corn showed the highest decrease [14]. Another study carried out to investigate the effect of 

different concentrations of Root, Leaf and Stem extract of Sunflower on germination and growth of Canary grass, 

weeds, oxalis and alfalfa. The result of these studies showed that the extract of the above extract parts (of Sunflower) 

had preventive effect on seed germination and seedling growth of the above plants and oxalis plant had the highest 

influence [15]. The allelopathic indicator regarding the extract of Stem powder for the growth of Root and Stem was -

10.8 and -4.27 respectively. Regarding the extract of Root powder, this indicator was -3.94 for the growth of Root 

growth and -2.92 for Corn. Regarding the Leaf extract, for the growth of Root, Stem growth was -6.09 and -4.4 

respectively. About the powder extract of Licorice for the growth of Root and the Stem of Corn it was -8.79 and -4.28. 

When the powder of Licorice Stem was added as a resource of allelopathic compounds, the process of Root and Stem 

growth of Corn has decreased.  

The allelopathic indicator of this case was -5.5 for the growth of Root and -2.93 for Stem, when the Root Licorice 

powder was added, the Root and Stem growth of Bean decreased. The allelopathic indicator in this case for the Root 

and Stem growth was -1.68 and -0.38 respectively. So, by adding the Leaf and Flower powder of Licorice extract as an 

allelopathic source, the growth process of Root and Stems (of Bean) decreased. The allelopathic indicator about the 

powder extract of Licorice Leaf for the growth of the Root and Stem was -6/78 and -3/78 respectively. The allelopathic 

indicator about the Licorice powder extracts, for the Root and Stem growth of Bean was -6.32 and -2.4 respectively. So, 

when the powder extract of Purple nut sedge (different parts) (Stem, Root, Leaf and Flower) are added as allelopathic 

compounds, the growth of Corn radicle and plumule has decreased, to extent that by increasing the Stem powder, the 

allelopathic indicator for the growth of Root and Stem was -3.06 and -1.73 respectively. By increase the powder extract 

of Purple nut sedge, this indicator became -1.65 and -0.97 for the growth of Corn Stem and Root. By increasing the 
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Leaf powder, the allelopathic indicator was -2.33 and -1.11 for the growth of Root and Stem. Also, by increasing the 

Flower powder, the process of Root and Stem grow of Corn has decreased. And the allelopathic indicator was -0.05 and 

-0.15 for Root and Stem growth. When the Stem powder of Purple nut sedge was added as a main allelopathic resource, 

there was a decrease in the Root and Stem growth of Bean. The allelopathic indicator in this case was -1.24 and -0.54 

for Root and Stem growth. So, by increase of the Licorice Root, Leaf and Flower powder extract as sources of 

allelopathic compounds, The Root and Stem growth process of Bean decreased, to extent that the allelopathic indicator 

were -1.2 and -0.39 for the Purple nut sedge powder for Root and Stem growth. Also, this indicator was -2.78 and -1.27 

about the Leaf powder extract for the Root and Stem growth of Bean. 

 

Table 1. Regression Models indicating the allelopathic effects of Licorice on the seedling growth of Corn and Bean 
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Table 2. Regression Models indicating the allelopathic effects of Purple nut sedge on the seedling growth of  

Corn and Bean 
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Conclusion 

The aqueous extract of the Licorice and Purple nut sedge weeds have allelopathic effect on the seed germination 

and the growth of Corn and Bean radicle and plumule growth and decrease their growth. So, by increasing the 

concentration of aqueous available extract in different parts of the above plant, the amount of available preventive 

compounds in germination environment will increase, which had more preventive effect in the growth of radicle and 

plumule. On the other hand because of creating a more negative osmotic potential in germination environment, the 

amount of water absorption is decreased by the seed and at the result the metabolic actives are decreased like 

decomposing the larger compounds to the intermediate materials and their transfer to the place of embryo usage and the 

rupture of seed membranes, and exit of radicle and plumule has started too late, (as the final germination stage) and 

finally the seedling growth has decreased (radicle and plumule) [16]. The preventive effect of Licorice and Purple nut 

sedge different extract parts of the plant organs is not the same on the Root and Stem process of the above plants. 

 

ACKNOWLEDGEMENTS 
The authors are thankful to the Vice chancellor of Research, university of Jiroft for financial support 

 

651 



Bibak and Jalali, 2015 

 

REFERENCES 

 

[1] Gupta, A., 2002. Allelopathic potential of root  extracts of parthenium hysterophourus, Allelopathy journal. 7 (1): 

105-108. 

[2] Sisodia, S., and Siddiqui, MB., 2010. Allelopathic effect by aqueous extracts of different parts of Croton 

bonplandianum Bail., On some crop and   weed plants. J. Agric. Exten. Rural Develop m., 2: 22-28. 

[3] Rice, E.L., 1984. Allelopathy, 2nd Ed., Academic Press, New York, 421 pp. 

[4] Narwal, S., and Tauro, P., 1994. Allelopathy; Field observation and Methodology, Proceedings of the           

International Conference of Allelopathy, Vol 1. Scientific Publishers, Jodhpur, India. p.288. 

[5] Kiyarostami, KH., 2006. The Allelopatic effect of   some weeds on Germination and seedling growth of  wheat 

different cultivars, Research and construction, Number 4. Volume 16. Pp: 66 -72. 

[6] Rashed Mohassel, MH., Najafi, H., and Akbarzade, M., 2007. Biology and control of weeds. Ferdosi             

Mashhad University press. 

[7] Challa, P., and Ravindra, V., 1998. Allelopathic  Effects of Major Weeds on Vegetable Crops,                    

Allelopathy Journal, 5: 89-92.  

[8] Whittaker, RH., and Feeny, PP., 1971.   Allelochemical interaction between species. Science, 171: 757-770.                                                  

[9] Fujii, Y., Parvez, SH., Parvez, MS., Ohmae, Y., and   anIida, O., 2003. Screening of 239 medicinal plant           

species for allelopathic activity using the sandwich  method, Weed Biology and Management, 3: 233-241. 

[10] Fujii, Y., Furukawa, M., Hayakawa, Y., Sugawara, K., and Shibuya, T., 1991. Survey of Japanese                 

medicinal plants for the detection of allelopathic  properties. Weed Research Jpn, 36: 36-42. 

[11] Pramanik, MHR., Nagai, M., Asao, T., and Matsui, Y., 2000. Effect of temperature and photoperiod on          

phytotoxic root exudates of cucumber (Cucumis  sativus L.) in hydroponic culture. Journal of  Chemical Ecology, 

26: 1953-1967. 

[12] Razavi, S., 2005. The Application of Allelopathy in  plant medicine. The thirteenth Iran plant medicine congress. 

Karaj., P: 326.                                                                                                                             

[13] Kucheki, A., Hosseni, M., and Hashemi, VA., 2004.  The stable Agriculture, Mashhad SID press. P: 164. 

[14] Norsworthy, JK., 2003. Allelopathic potential of  wild radish (Raphanus raphanistrum L.). Weed  Technol, 2003: 

17: 307- 13. 

[15] Anjum, T., Stevenson, P., Hall, D., and Bajwa, R., 2005. Allelopathic potential of Helianthus annus L.          

Proceeding of the 4th World Congress on   Allelopathy, Australia. 

 [16] Ghaderi, FA., Kamkar, B., and Soltani, A., 2008.  Principles of seed science and technology (In                  

Persian), ACECR- Mashhad. pp: 512. 

 

 

 

652 


