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Abstract : This experiment was designed to study the allelopathic effect of durum wheat Triticum durum 

variety Symmit,  Barley Hordeum vulgare variety Acsad 14  and Oat Avena sativa variety Narimski  on bread 

wheat Triticum aestivum variety Aras in mixed culture using Equal Agar Compartment Method to exclude any 

competition effect. Results indicated the significant effect of root exudates of the three studies crop plants that 

affect the elongation and dry weight of Bread wheat variety Aras seedlings when compared to pure stand 

culture in such a way that durum wheat caused lowest radicle length while Oat crop root exudates minimized all 

recorded data. It was obvious that allelochemicals from studied crop seedlings root exudates caused the 

reduction in the recorded data of bread wheat seedlings under no-competition and no-nutrient environment that 

was created in the Equal Agar Compartment Method. 
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I. INTRODUCTION  
Allelopathy was defined as any direct or indirect, beneficial or harmful effect of donor plant on a 

recipient plant through the release of chemical compounds known as allelochemicals that may have significant 

effect on both crop and weed plants (Kadioglu & Yanar., 2004). While Competition was defined as the negative 

effect which one organism has upon another by consuming or controlling access to a resource that is limited in 

availability (Keddy.1989). Wheat crop is the main field crop in Iraqi Kurdistan region, the total average 

cultivated area was 469469 hectare for the years 2008-2011 that depends not only on the seasonally amount of 

precipitation but also on its distribution during growth season (Ismail, 2006) and (Marof 2007), therefore it is 
the most important crop in the region with the yield of 839 kg. ha-1 (Khalaf., 2010). Weed plants, which defined 

as any strange or displaced plant, imposed the most important biological constraint that faces growth and yield 

of wheat crops, in no weed control fields it may cause about 45% yield losses (Al-Ali., 1980). Bread wheat 

(Triticum aestivum) varieties have been approved to have higher allelopathic activity when compared with 

companion plants in the field due to the production of allelochemicals which affect the growth of companion 

crops and weeds (Wu et al., 2002). Several crop plants also were investigated and reported as allelopathic plants 

such as Rice, Barley, Oat and durum wheat (Seal and Pratley.,2010), ( Wu et al., 1999) and (Belz and Hurul., 

2004). If the crop plant seedlings have the allelopathic activity that helps it to control the growth of companion 

weed plants or any companion crop plants in mixed cropping ecosystem this will help the crop plants to benefit 

from all growth resources in order to build big vegetative parts which act as antenna for light catchment to gain 

more dry weight at early growth stages. Special experiments were designed to distinct between the two 
biological phenomenon (Allelopathy and Competition) to provide evidences about the reality of this incredible 

relation-ship, which mainly focuses on allelochemicals that defined as Chemicals released from plants and 

possess allelopathic effect (Olofsdotter and Malik, 2001). There is a newly developed method for studying 

allelopathic effects with completely excluding any competition effects that was introduced by (Wu et al., 2000) 

under the name of Equal-Compartment Agar method. Since the allelopathic studies were less focused on the 

allelopathic potential between crop plants, this study was conducted to evaluate the allelopathical potential of 

durum wheat Triticum durum variety Symmit, Barley Hordeum vulgare variety Acsad 14 and Oat Avena 

sativa variety Narimski toward bread wheat Triticum aestivum variety (Aras). The main objective of this study 

was to distinguish the competition effect from allelopathic relationship between studied crop plants and to 

evaluate the phytotoxic effect of of three crop plants which were; Barley, Oat and durum wheat on bread wheat 

seedlings growth.  

 

II. MATERIAL AND METHODS 
This study was conducted in laboratories of agricultural college, Salahaddin University. Wheat, Barley 

and Oat seeds were obtained from Arbil agricultural Research Center. Seeds were surface sterilized by socking 

in 2.5% sodium hypochlorite solution for 15 minutes then followed by five times rinsing  in sterilized distilled 

water.  The next step was preparing uniform seedlings by socking the surface sterilized seeds of bread and 

durum wheat, Barley and Oat each alone in sterilized water in petri-dishes at 25˚C for 24 and 48 hours 

respectively with six replications for each crop seeds. Equal compartment agar method was persuaded by using 
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glass beaker (800ml) containing 50ml semisolid 0.3% agar plus water that was previously autoclaved (Amini et 

al., 2010) and (Labbafy et al ., 2009). Twelve of pre-germinated seeds of bread wheat variety (Aras), durum 

wheat variety (Symmit), Barley and Oat were uniformly selected then transplanted on the agar surface with the 
embryo upward , on one half of the glass beaker, while for the other half of the beaker only twelve uniform pre-

germinated seeds of bread wheat variety (Aras) were transplanted on the agar surface with the embryo upward, 

thereby the beaker was divided to two equal compartments that contains (1) Bread wheat (Aras) plus Durum 

wheat Symmit (2) Bread wheat (Aras) plus Barley (3) Bread wheat (Aras) plus Oat (4) control which was Bread 

wheat (Aras) plus Bread wheat (Aras). Competition above the agar surface was excluded by separating each 

compartment using a peace of previously autoclaved white paperboard which was inserted across the center and 

down the middle of the beaker where the lower edge kept 1 cm above the agar surface. Root of tested seedlings 

where left to grow freely through the agar (no nutrient) in order to study root exudates that may affect the 

recipient plants. After that the beaker were raped with parafilm and kept in growth-chamber with 25/18˚C day 

and night temperature respectively; 13/11 hours light/ dark period for 10 days (Wu et al., 2007). At the end of 

the experiment the recording data were radicle length (cm), radicle elongation velocity (cm/day), plumule length 
(cm), plumule elongation velocity (cm/day), radicle dry weight( mg), plumule dry weight (mg), and seedling 

total dry weight (mg), radicle and plumule growth inhibition rate the equations shown below (De-Oliveira et al., 

2008) (Ali and Aziz, 2002) and (Norsworthy, 2003). 

                                         (1)   

                    (2) 

 The statistical analysis for all data were performed using Statistical Package for the Social Sciences (SPSS 

version 18) and excel statistical programmer, while for mean comparisons duncan test was used (Weinberg and 

Abramowitz, 2008) and (Field, 2005). 

 

III. RESULTS AND DISCUSSION 
Results of the recorded data in (table-1) indicated non-significant differences between plumule length 

of Bread wheat Triticum aestivum variety Aras when grown with other crop plants in ager compartments, while 

there was significant differences (p<0.01) in radicle length of tested plant and the highest data was recorded in 

pure stands of Aras variety 12.90 (cm) when compared with mixed stands, meanwhile seedling total length was 

also significantly affected by mixed stand where the highest record was 28.11 (cm) in pure stand.   Plumule dry 

weight wasn’t affected significantly by the mixed culture of bread wheat Triticum aestivum  Aras  with the 

three other crop seedlings, but the radicle dry weight was significantly affected in mixed culture when compared 

with pure stand culture which was 7.26 mg and in mixed culture were 4.23 , 4.36 and 4.56 mg in mixed culture 

with Oat, Barley and durum wheat, the same significant effect was obvious when data of seedling dry weight 

was recorded where the highest dry weight documented in pure culture of Aras variety comparing with mixed 

culture with tested crop seedlings. Inhibition percentage of plumule length of bread wheat Triticum aestivum  

Aras wasn’t significantly affected by mixed culture in agar while in radicles inhibition percentage there were 
significant differences between pure culture and other mixed culture with other crop plants as shown in (figure-

1). Inhibition percentage in plumule, radicle and total seedlings dry weight when there was comparison between 

pure and mixed culture in agar indicated non-significant differences in inhibition of all plumule and seedlings 

total dry weight between pure and mixed culture, meanwhile percentage of inhibition in radicle dry weight 

showed significant differences between pure and mixed cultures of Bread wheat Triticum aestivum variety Aras 

(figure-2). Elongation velocity (cm/day) when compared for plumule of Bread wheat Triticum aestivum variety 

Aras in mixed and pure culture it did not documented any significant differences in both cases, but for radicle 

elongation velocity there were significant differences between both environment of Bread wheat Triticum 

aestivum variety Aras (figure-3). Results of this study indicate the high phytotoxic ability of Oat crop toward 

bread wheat crop plants as it caused the reduction of radicle and total seedlings dry weight comparing to control 

that reached 41.80 and 26.43% respectively which indicate the possibility of studying the oat crops different 
plant parts allelopathic potential toward different weed plants in the area through study the physiological and 

biochemical changes in recipient weed plants (Zuo et al. 2012). Taken together, these observations support the 

notion that allelopathic relationship do take place when root of seedlings where in vicinity with other crop plants 

(Alssadawi and Rice., 1982). Selection of high allelopathic potential crops which has the capability of 

suppressing companion weed plants through the exudation of phytotoxic compounds (Zuo et al., 2011) is an 

important issue for reducing the use of herbicides in controlling weed plants especially there are many evidences 

about the high ability of poacea family (Moreiras-sanchez et al., 2004) and (Macias et al., 2007).  
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IV. CONCLUSION  
 This study indicates that Oat Crop plants have high allelopathic potential toward Bread wheat 

Triticum aestivum variety Aras comparing to Durum wheat and Barley crops when we used Equal Agar 

Compartment Method in the study.  
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Table 1: Effect of Spraying of wheat straw Aqueous extracts on some recorded data 

treatment 
Plumule 

length (cm) 

Radicle 

length 

(cm) 

Seedling 

Length 

(cm) 

Plumule 

Dry 

Weight 
(mg) 

Radicle 

Dry 

Weight 
(mg) 

Total Dry 

Weight 

(mg) 

Aras+Oat 14.71 a 10.62 b 25.33 b 7.83 a 4.23 b 12.06 b 

Aras+Barley 15.49 a 10.53 b 26.03 ab 8.86 a 4.36 b 13.23 ab 

Aras+Aras 15.21 a 12.90 a 28.11 a 9.20 a 7.26 a 16.46 a 

Aras+Durum 15.16 a 10.45 b 25.61 b 7.96 a 4.56 b 12.53 ab 
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Figure 1: The effect of mixed culture on Length inhibition percentage of Bread Wheat Triticum 

aestivum Aras Variety  

 
Figure 2: The effect of mixed culture on Dry weight inhibition percentage of Bread Wheat 

Triticum aestivum Aras Variety.  

 

 
Figure 3: Effect of mixed culture on Plumule and Radicle elongation velocity of Bread Wheat 

Triticum aestivum Aras Variety.  


