
297 

 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY,  10(9) May 2015, Pages: 297-302 

Mahsa Hatamian Zadeh and Nazer Aryannia, 2015 

RESEARCH JOURNAL OF FISHERIES AND HYDROBIOLOGY 

 
© 2015 AENSI Publisher All rights reserved 

ISSN:1816-9112  

Open Access Journal 

Copyright © 2015 by authors and American-Eurasian Network for Scientific 

Information. 

 

This work is licensed under the Creative Commons Attribution International License 

(CC BY). http://creativecommons.org/licenses/by/4.0/ 

  

 

Exploring Allelopathic Effects of 
Sunflower Residues in the Soil on the 
Growth and Enzymatic Activity of Wild 
Barley Seedlings 
1Mahsa Hatamian Zadeh and 2Nazer Aryannia 

 

ABSTRACT 
This study was conducted to determine the Allelopathic effects of sunflower residues on 
the growth of seedlings, catalase enzyme activity, peroxidase, glutathione reductase, and 
sucrose synthase in wild barley seedlings through split-plot design based on randomized 
complete blocks with four replications at the faculty of agricultur in University of 
Shoushtar in 2013. Treatments included 5 levels of straw and sunflower stubble amounts 
of 0, 5, 10, 15 and 20 grams per pot. The results indicated that increasing sunflower 
residues in the soil reduced the weight and height of the seeding, activity of enzyme 
catalase, peroxidase, and sucrose synthase of wild barley seedlings. These results showed 
that adding sunflower residues into the soil had a negative effect on the growth of wild 
barley seedlings. The lowest activity of catalase anzymes, peroxidase, glutathione reductase 
and sucrose synthase in adding 20 grams of remains in the soil was found. 
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INTRODUCTION 

 

Increasing weeds resistance to herbicides, the need to reduce inputs, and concerns about the side effects of 

herbicides in the environment has forced farmers to reduce the consumption. This issue get human to improve 

and develop integrated weed management policies based on the use of alternative methods for the control and 

rational use of herbicides (Baghestani et al., 2007). The use of crop residues in addition to the adjustment of 

temperature fluctuations, reduce run off, increase penetration and improve the soil structure, increase the 

performance of crops and allelochemicals properties can reduce the damage to weeds (Bilalis, 2003; and 

Machado, 2007). Groppa et al. (2001) stated that plant cells to protect oxidative damages are equipped with a 

free radicals removal system. The system includes antioxidant enzymes such as Catalase (CAT) and Ascorbate 

Peroxidase (APX) and non-enzymatic systems such as Glutathione, Carotenoids, and α-Tocopherol. 

Rizvi et al. (1992) reported that some allelochemicals increase the activity of enzymes such as catalase and 

peroxidase and some others reduce the activity of these enzymes. Bais et al. (2003) reported that the decreased 

activity of these enzymes may cause the high accumulation of active oxygen in plant and this resulted in lipid 

peroxidation and, at last, led to the destruction of membrane systems and torn apart the DNA strands. And it 

also can disintegrate the structure of organelles such as chloroplasts and mitochondria, reduce photosynthesis 

and respiration, and result in a lack of energy and eventually failure to thrive. Lipid peroxidation in the walls of 

plant cells done under the influence of free radicals and chemical or biochemical, is the most important 

mechanism of destruction of cell membranes. MDA is the most important aldehyde compound that is produced 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&ved=0CDQQFjAH&url=http%3A%2F%2Fvista.ir%2Fcontent%2F21455%2F%25DA%2586%25DA%2586%25D9%2585-%2528Lolium%2529%2F&ei=sYNvVfekOIGyU6zigPgL&usg=AFQjCNGfmq6P1MkIqEcPlwmt6cSxH2K4dw
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as a result of the destruction of the cell membrane and its measure is considered as an indicator of lipid 

peroxidation of cell membranes. MDA can influence proteins, nucleic acids, and other cellular molecules in an 

inappropriate way. 

 

MATERIALS AND METHODS 

 

This study was conducted in the winter of 1392 in Shushtar University. The impact of remnants of 

sunflower on germination and the growth of wild barley seedling were studied. This experiment was conducted 

in a complete blocks design based on randomization  with four replications. The factors that were evaluated in 

this experiment consisted of 5 levels of residues of sunflower and plant traits such as weight, seeding height, 

activity of enzymes catalase, peroxidase, glutathione reductase, sucrose synthase, and wild barley seedlings. 

Sunflower residues (stubble) and seeds used were taken from Shushtar surrounding areas. 

After about 90 days from sowing (implanting) sunflower plants, when they reached the flowering stage, 

they were cut off, and their flowers were aparted. Then the aerial parts were cut into 3-5 cm pieces in order to 

dry the cut pieces in an electric oven at 60 °C for 48 hours. Afterward, the dried parts were converted into 

smaller pieces. Sunflower crushed organs were mixed at a depth of 0-10 cm and with pots’ soil in a diameter of 

20 cm and the height of 18 cm. Then ten seeds of the weeds were planted in each pot that after the growth the 

numbers reached 4-6. Twenty-five days after growth, in order to evaluate the morphological and physiological 

characteristics, the seedlings were harvested. Analysis of variance was performed by using SPSS software and 

compared by using Duncan's Multiple Range test at 5 percent in statistics level. Charts are drawn by using Excel 

software. 

 

RESULTS AND DISCUSSION 

 

The results of ANOVA showed that increasing the remains of sunflower in the soil can resuce seedling 

weight, seedling height, and also enzymes activity of catalase and peroxidase, glutathione reductase, sucrose 

synthase of target seedlings [Table 1] 

 

 
Table 1: The ANOVA results of sunflower allelopathic effects on some traits of wild seeding 

Sucrose 
synthase 

activity 

Glutathione 
reductase 

activity 

guaiacol 
peroxidase  

activity 

Catalase 
activity 

Seeding 
height 

Wet Weight of 
seeding 

Degree of 
freedom 

changes 
source 

 *449/0  *974/0 ns  456/1 ns  194/0  ns  522/33 ns  033/0 3 reduplication 

 **299/59   **572/30   **177/61   **429/14  ns  774/22 *13/0 4 treatment 

461/0  204/0  036/4  443/0  243/11 13/0  12 error 

** Significant at 1%          * Significant at 5%           ns: Not significant 

 

Wild barley seedling weight: 

The results of ANOVA showed that the wet weight of wild barley seedling at 5% was not affected 

sunflower plant residues. Moreover, the results indicated that there were no significant changes in the wet 

weight of wild barley seedling under the influence of sunflower plant residues. In the treatment in which 15 

grams sunflower remains was added to the soil, the maximum wet weight of wild barley seedling was at 0/58 

grams [Figure 1]. 

 

 
Fig. 1: The effect of sunflower residues on the weight of barley seedling 
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Shaabanzade and Pirdashti (2007) reported that the length of radicle and plumule and dry weight of radicle 

and plumule by different concentrations was significantly affected by amarantus and Abutilon theophrasti and 

the combination of these two plant species, so that by increasing the concentrations of  amarantus and Abutilon 

theophrasti and their compositions, radicle length and plumule and dry weight of radicle and plumule were 

significantly reduced in comparison to the control ones. Narwhal (1994) stated that allelopathic compounds of 

wheat cultivars on percent of germination, leaf length and root, dry weight of leaf and root of both rigid Lolium 

weed and wild barley had not the same effect, and in some cases, positive effects can be interpreted 

Allelochemicals. 

 

Wild barley seedlings height: 

The results of ANOVA showed that wild barley seedlings height in 1% level was significantly affected by 

sunflower plant residues. The results indicated a reduction in wild barley seedling height affected by sunflower 

residues. The maximum height of wild barley seedling was observed in 15 grams add-care of sunflower remains 

in the soil at a rate of 29.3 cm [Figure 2] 

 

 
Fig. 2: The effect of sunflower residues on the height of barley seedling 

 

Cheema et al (1988) evaluated allelopathic potential of wheat remains extracts on the germination and the 

growth of ivy and potentilla in the laboratory. And  they found that the aqueous extracts of wheat caused a 

significant reduction in the growth of both weeds in all experiments (with different densities). 

 

Catalase activity of wild barley seedling: 

The results showen in Figure 2 demonstrated that catalase activity of wild barley seedling tissue in statistic 

level of 1% was significantly affected by sunflower plant residues. The results designated an increase in catalase 

enzyme activity affected by sunflower plant residues, but by increasing sunflower plant residues to 20 grams in 

the soil compared to the treatment of adding 10 grams of remains to the soil, the activity of this enzyme 

decreased. Most activity of catalase enzyme of wild barley seedling in 10 grams remains add-care was observed 

to be 10/53 absorption per mg of protein [Figure 3]. 

 

 

 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0CEQQFjAJ&url=http%3A%2F%2Fejcp.gau.ac.ir%2Farticle_449_52.html&ei=88lwVY_aM8O6UYKFgagB&usg=AFQjCNGs0TAowfa48dJ9Nk2n69waK6kZRA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0CEQQFjAJ&url=http%3A%2F%2Fejcp.gau.ac.ir%2Farticle_449_52.html&ei=88lwVY_aM8O6UYKFgagB&usg=AFQjCNGs0TAowfa48dJ9Nk2n69waK6kZRA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0CEQQFjAJ&url=http%3A%2F%2Fejcp.gau.ac.ir%2Farticle_449_52.html&ei=88lwVY_aM8O6UYKFgagB&usg=AFQjCNGs0TAowfa48dJ9Nk2n69waK6kZRA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&ved=0CEQQFjAJ&url=http%3A%2F%2Fejcp.gau.ac.ir%2Farticle_449_52.html&ei=88lwVY_aM8O6UYKFgagB&usg=AFQjCNGs0TAowfa48dJ9Nk2n69waK6kZRA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=8&cad=rja&uact=8&ved=0CDIQFjAH&url=http%3A%2F%2Fvista.ir%2Fcontent%2F21455%2F%25DA%2586%25DA%2586%25D9%2585-%2528Lolium%2529%2F&ei=QVdxVdKaGuSf7gbD14CQDg&usg=AFQjCNGfmq6P1MkIqEcPlwmt6cSxH2K4dw&bvm=bv.95039771,d.ZGU
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Fig. 3: The effect of sunflower residues on catalase enzyme activity of wild barley seedling 

 

It is reported that tannins prevent the activity of enzymes such as peroxidase, catalase, cellulase, 

Polygalacturonase, amylase and other enzymes. Discharge of crops roots were prevented from the activity of 

catalase and peroxidase in Chenopodium album and Celosia  (Duke, 2009). 

 

Peroxidase activity of wild barley seedling: 

The results of analysis of variance showed that Peroxidase enzyme activity of wild barley seedling tissue in 

statistic level 1% was significantly affected by sunflower plant residues. The results indicated a increase in 

Peroxidase enzyme activity affected by sunflower plant residues but by increasing sunflower plant residues to 

20 grams in the soil compared to the treatment 10 grams of remains in the  soil, the activity of this enzyme 

decreased. Most activity of Peroxidase enzyme of wild barley seedling tissue in 5 and 10 grams remains add-

care in the soil was observed 19/46 and 21/60 absorption rate mg per minute [Figure 4]. 

 
 

Fig. 4: The effect of sunflower residues on peroxidase enyzme activity of wild barley seedling 

 

Einhelling and Rasmussen (1979) reported that the gibberellic acid hormone being responsible for the 

synthesis of amylase enzyme, in the presence of tannins, was inhibited, and thus by stopping, the seed 

germination would be avoided. Furthermore, tannins are able to inhibit the activity of peroxidase, cellulase, poly 

Galacturonase , decarboxylase and dehydrogenase enzymes. 
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Glutathione reductase activity of wild barley seedling: 

The results of analysis of variance showed that Glutathione reductase enzyme activity of wild barley 

seedling tissue was significantly affected by sunflower plant residues in statistic level of 1%. The results 

indicated an increase in Glutathione reductase enzyme activity affected by sunflower plant residues. Most 

activity of Glutathione reductase enzyme of wild barley seedling tissue in 10 and 15 grams remains add-care to 

the soil was observed respectively 19/46 and 21/60 NADPH absorbed per mg protein [Figure 5]. 

 

 
Fig. 5: The effect of sunflower residues on glutathione reductase enyzme activity of wild barley seedling 

 

Orzak et al. (2003) stated that the destruction of the cell membrane at the radicle of the wild mustard 

seedings under the influence of sunflower remains was more than plumule. They reported that the content of 

peroxidase and catalase enzymes under the influence of sunflower allelopathic compounds in wild mustard 

seeding were reduced. 

 

Sucrose synthase activity of wild barley seedling: 

The results of analysis of variance showed that Sucrose synthase enzyme activity of wild barley seedling 

tissue was significantly affected by sunflower plant residues in statistic level of 1%. The results indicated the 

reduction of Sucrose synthase enzyme activity was affected by sunflower plant residues. Most activity of 

Sucrose synthase enzyme of wild barley seedling tissue in 5 grams add-care was observed to be 13/36 

absorption rate mg protein [Figure 6]. 
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Fig. 6: The effect of sunflower residues on Sucrose synthase activity of wild barley seedling 

 

Lorenzo et al. (2011) stated that reducing photosynthetic enzyme activity such as Rubisco and  Sucrose 

synthase played an important role in reducing the growth of target seedlings affected by allelopathic 

compounds.  

 

Conclusion: 

With regard to the present results, it can be expressed the allelopathic compounds found in the remains of 

sunflowers have a negative impact on the health of cell membranes and antioxidant enzyme activity, make 

disruptions in sucrose synthase and glutathione reductase enzymes, and lead to a reduction in the growth of wild 

barley seedlings. 
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