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 This study was conducted to evaluate the allelopathic effect of Hairy crabgrass aqueous 

extract on germination percentage, activities of antioxidant enzymes catalase and 

peroxidase, alpha amylase and malondialdehyde compound and fatty acids in Canada 

thistle seedling tissue. The study was designed in a completely random design with four 
repetitions and four treatments performed at Islamic Azad University of Shoushtar in 

2013. Experimental treatments were 0, 10, 20 and 30 percent extracts of Hairy 

crabgrass. Results showed that increasing Hairy crabgrass extract concentration leads to 
a significant reduction in alpha amylase enzyme activity and germination rate and a 

significant increase in activities of antioxidant enzymes compared to the controls. Also 

highest aqueous extract of Hairy crabgrass caused a 0.480 nmol/g wet tissue increase in 
concentrations of malondialdehyde and 36.00 percent increase in fatty acids in the 

target plant tissues. 
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INTRODUCTION 

 

 Weeds are a serious threat to agriculture, since besides competition over water and nutrients; they affect the 

growth of other plants by releasing chemicals [5]. Indiscriminate and or blind use of chemical   herbicides  often  

leads  to  crop loss,  livestock and   human   hazards,   soil  and water  pollution  and    weed    resistance  despite   

well-known efficiency  of  chemical   control  for  distorting  weed  species  under field  conditions  and  its  

contribution to an appreciable productivity   burst    in   most   arable    lands    worldwide. 

Applying natural plant products especially extract solutions of allelopathic species seems a viable tool   to 

curtail the use of artificial   herbicides   for   weed   control.  Rice [2] defined allelopathy    as    the     effect    of    

one plant   (including microorganisms) on   growth    of another plant   through    the release of chemical 

compounds into   the environment. Both positive and   negative effects are included in this definition. The 

definition given by Rice is so broad   that it covers almost all aspects of chemical ecology of plants. 

Recently,allelopathy is exploiting as  a  weed control  strategy,   alternative  to  the commercial   herbicide   

dominated  programs.  Traditionally, secondary metabolites in plants have   been investigated by phytochemists. 

Originally classified as waste products, these Compounds have recently been investigated extensively by 

ecologists and pharmacologists, and many complex biological functions have been discovered.  

These substances   known as   allelopathic compounds affect plants development by influencing cell division, 

production of plant hormones and their balance, stability and permeability of membrane, ion absorption, 

pigments synthesis, photosynthesis, respiration, amino   acid synthesis, lipid peroxidation and enzyme activity. 

By investigating the effects of barley extracts on germination and seedling growth of wild oats and ryegrass, 

Farhudi    and    Maki Zade [17]   suggested that   allelopathic compounds of barley reduce   the   activity   of 

alpha amylase enzyme and   seedling   growth of target plants by destructing cell   membrane.    They   also   

observed    that    allelopathic compounds are present in all plant tissues, but   leaves   and roots are among the 

most important producers of allelopathic compounds. Reduced activity of antioxidant enzymes may be 

attributed to high toxicity of allelopathic compounds and reduced cellular defense system. Oracz et al showed a 

reduction in activity of antioxidant enzymes catalase and peroxidase in wild mustard seedling caused by 

allelopathic compounds of sunflower. The purpose of the present study is to investigate the allelopathic potential 
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of Hairy crabgrassaqueous extract on germination, antioxidant and alpha amylase enzymes activity and 

destruction of cellular membrane in Canada thistle weed.  

Yarnia [11] suggested that under experimental conditions, Hairy crabgrassaqueous extract treatments lead to 

reduced germination and seedling growth in wheat. Soltani et al, [10] reported a reduction in catalase and 

peroxidase enzyme activity of garden cress and barnyard grass plants by increasing essence concentration of 

Mohre-khosh (Zhumeria majdae) plant. Naghdi et al, [9] showed that aqueous extracts from different organs of 

harmel plant has an inhibiting effect on seed germination and seedling growth of purslane and annual mercury. 

Fahudi et al [15] reported that allelopathic compounds of barley reduce germination rate and seedling growth of 

wil d oat and ryegrass through destruction of cellular membranes and reducing activity of alpha amylase enzyme 

in the seeds of these two plants.  

MATERIALS AND METHODS 

 

 This study has been carried out in completely random design with four repetitions and four treatments in 

Islamic Azad University of Shoushtar branch in 2013. Factors examined in this study include the effect of the 

aqueous extract concentrations of Hairy crabgrass aerial organs on germination and antioxidant enzyme 

activities of Canada thistle weed. In order to prepare aqueousextracts of Hairy crabgrass, plant’s shrubs were 

harvested in the early flowering stage and then its leaves and stem were dried in an oven at 60°C for 48 hours. 

Then they were grounded and the dried parts from aerial organs were collected. For preparation of extract, 100 g 

of Hairy crabgrass aerial organ powder was added to 1000 mL distilled water and soaked at 20°C for 24 hours 

and the resulting solution was passed through the filter paper. This extract was assumed as a reference based on 

which 10, 20, 30 percent extracts were prepared. After disinfection with 5% bleach solution (3 min) and 

complete washing, Canada thistle seeds were transferred to Petri dishes with each dish containing 15 seeds. 

Seven ml of the solution or distilled water (as a control) was added to Petri dishes medium. When necessary, 5 

ml of the extract was added to the Petri dish and after two weeks the samples were taken to measure traits. In 

this experiment the concentration of malondialdehyde [14], the activity of antioxidant enzymes [2], alpha-

amylase enzyme [18], the percentage of fatty acids in seedling tissue [4] and germination percentage were 

examined. Statistical calculations of experimental data were carried out using SPSS software and Duncan’s test 

at 1% level was used for comparing means. 

 

RESULTS AND DISCUSSION 

 

 Results obtained by applying 10, 20 and 30 percent concentrations of Hairy crabgrassaqueous extracts 

showed that by increasing the extract concentration, Canada thistle germination rate, seedling weight and 

activity of alpha amylase enzyme decreased which suggested negative impacts of allelopathic extracts of Hairy 

crabgrass on Canada thistle germination. In their studies, Zergani et al, [12] suggested that seed extract of 

absinthium reduced the germination percentage of corn lily. Results given in table 2 indicate an increase in 

activities of antioxidant enzymes of catalase and peroxidase as Hairy crabgrass extract concentration increased. 

The presence of allelopathic compounds causes an increase in antioxidant enzymes activity in target seedlings, 

since these enzymes, by eliminating oxygen free radicals, protect the cell against adverse impacts of these 

radicals, but like other protein compounds, antioxidant enzymes are also affected by high concentrations of 

these allelopathic compounds with the consequence of reducing their activity,Oracz[6]. Also, increasing Hairy 

crabgrass concentration in 30% treatment caused an increase in cellular membrane destruction and a 0.480 

nmol/g increase in malondialdehyde concentration of wet tissue (table 1). Farhudi and Lee [16] showed that 

applying safflower extracts leads to reduced seedling growth, reduced alpha amylase activity and higher cellular 

membrane destruction of wild mustard. 

 
Table I: Comparison of means for Hairy crabgrass aqueous extract effects on antioxidant enzymes activity in Canada thistle plant. 

Concentratio
n of aqueous 

extract 

Seedli
ng wet 

weight 

 

Germinatio
n percentage 

Alpha 
amylase 

enzyme 

activity(

nmol/mi

n/seed) 

Catala
se 

enzyme 

activity(in

take per 

mg of 

protein) 

Peroxidas
e enzyme 

activity(inta

ke per mg of 

protein) 

Malondialdehyde 
concentration 

(nmol/g of wet leaf) 

Free 
fatty acid 

percentage 

Control 0.034a 33.75a 8.41a 1.260c 4.450c 0.002b 4.500c 

10 percent 0.028a 1.20a 7.34a 1.625bc 9.525b 0.008b 9.000c 

20 percent 0.021ab 10.25ab 4.09b 1.925b 11.800b 0.102b 20.250b 

30 percent 0.012b 5.75b 1.97c 3.600a 18.375a 0.480a 36.000a 

 

 Hesami et al, [1] reported that various concentration s of Canada thistle aerial organ extracts cause a 

reduction in germination percentage of sesame. In their studies, Daneshmandi and his colleagues [7] concluded 

that eucalyptus aqueous extracts concentration cause a complete stop of Hairy crabgrass weed germination. 
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Hosseini et al, [8] suggested in their studies that activities of antioxidant enzymes in two wheat cultivars 

exhibited an increase in the presence of wild barley aqueous extract. Also, activities of polyphenol oxidase 

increased in the presense of barley extracts. 

 

Conclusion and recommendations: 

 Results showed that by increasing aqueous extract concentration of Hairy crabgrass, a reduction occurs in 

Canada thistle seed germination rate and an increase in activities of antioxidant enzymes. On the other hand, 

increasing the extract concentration leads to a remarkable increase in malodialdehyde content in plant tissues 

which suggests higher destruction of Canada thistle seedling’s cellular membranes due to allelopathic 

compounds of Hairy crabgrass plant. With respect to the results obtained, more studies are recommended to 

identifyallelopathic compounds of Hairy crabgrass plants and their action mechanisms against Canada thistle 

weed growth in order to find a way for using aqueous extracts of Hairy crabgrass aerial organs as a biological 

herbicide. 
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