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Abstract  
Canola contains allelochemicals that effect on metabolism of weeds and crop plants.The aim of 

this research was to study the effect of aquatic extract of canola (Brassica napus L. cv Hyola 401) 
on chlorophyll content in cotyledon, nitrate reductase, catalase and peroxidase activity in root, stem 
and cotyledon of soybean seedling (Glycine max L. cv Gorgan 3) in Hoagland culture. The seeds of 
canola (Brassica napus L.cv Hyola 401) was planted in pot and provided aquatic extract of total 
plant in 5 leaf stage.This extract was added to Hoagland culture and catalase,peroxidase and nitrate 
reductase activities in leaf, stem and root and chlorophyll a and b content in cotyledons in soybean 
seedling (Glycine max L.cv Gorgan3) after 9 days were evaluated. The results showed that 
chlorophylls (a and b) amounts in cotyledons and catalase and peroxidase in root and stem and 
cotyledon decreased in comparison with to control (Hoagland only) in while nitrate reductase 
activity reduced in cotyledon and in root and stem increasd.  
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Introduction 
Allelopathy is derived from the Greek words 

allelo and pathy meaning reciprocal 
sufferings of two organisms, also known as 
biochemical interaction, among plants, 
describes any direct or indirect (harmful or 
benefical) effect of a plant on another plant 
through the relases of chemical that escape into 
the environment (Rice, 1984). Allelochemicals 
are the small molecular weight compounds 
excreted from plants during the process of 
secondary metabolism. Allelochemicals may 
affect different physiological process in plants 
such as photosynthesis, respiration, cell 
division and nutrient uptake (Rice, 1984). It has 
been reported that allelochemicals affected the 
mineral uptake, pigment synthesis, 
photosynthesis, protein synthesis, electron 
transport involving cytochrom (Rice 1984., 
Rizvi & Rizvi, 1992). Allelochemicals first 
damage the cytolema and then send the stress 
information into the cell through the target 

point on the cytolema to affect the adsorption 
of incretions and ions (Khalid et al., 2002). 

Many of species of Brassicaceae (as canola) 
contain a group of secondary metabolites called 
glucosinolates. The glucosinolates are 
allelochemicals that may be a sink for nutrients 
like nitrogen and sulphur and the products of 
hydrolysis may have important roles in the 
defence system the myrosinase mediated 
degradation of glucosinolates gives rise to an 
unstable thiohydroximate-O-sulphonate which 
on release of sulphate can result in the 
production of isothiocyanates, thiocyanates, 
nitriles and elementary sulphur. These 
compounds have alleopathic potential (Rice, 
1984).      

It has been reported reported that 
allelochemicalls effect on growth and 
photosynthesis by chlorophyll degredation 
(Ervin & Wetzel 2001, Zeng et al., 2001). Also 
allelochemicals inhibit activating enzyme such 
as peroxidasa, catalase and amylase (Williams 
& Hoagland, 1982).     
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There is a little information about 

allelopathic effect of canola on growth, 
chlorophyll, antioxidant enzyme and nitrate 
reductase activity.The aim of this research was 
to study the effect of aquatic extract of canola 
(Hayola 401 cultivar) on chlorophyll a&b 
amounts, catalase, peroxidase and nitrate 
reductase activity in soybean seedling (Glycine 
max L. cv Gorgan 3) under hydroponic culture.  

Methods & Materials 
Canola planted and extracts preparation 
Seed of canola (Brassica nanus L.cv Hayola 

401) was planted in pots.Each pots include Silt-
Clay soil tissue.After 65 days in 5 leaf phase total 
plants harvested and was dried in dark and 
griaded.5 g of this dried sample was added to 150 
ml distilled water and was shaked to 12 
hours.These mixture was passed of Wathman 
paper (number 2) and micropore filter (0.2 
micron) (Narwal & Tauro, 1996). Of this extract 
(%100 concentrations) solution to %70 
concentrations was prepared.      

Seed preparation 
4 plats sterilles includes 10 seed of soybean 

(Glycine max L. cv Gorgan3) among of two 
Wathman papers (number 2) was placed in 
germinator in 24oC and %70 humidity. Seeds 
daily were irrigation with distilled water. After 5 
days seedling was transferred to special dishes 
includes hydroponic culture. In special dishes 70 
ml solution (includes 20 ml Hoagland solution 
and 50 ml extract of total plant) as treatment and 
70 ml Hogland solution as control was added in 
each of special dishes and 4 soybean seedling 
were placed in them.      

Biochemical assay 
Chlorophyll assay 
Amounts of chlorophyll a and b in cotyledon  

of soybean seedling treated and control plants 
were evaluated by Bruisma (1963). At first 
cotyledon were weighted and abrade in 5ml 
acetone. Then in 3000rpm at 15 minute were 
centrifuged and supernatunts were separated and 
rate of their wave length absorbtion according to 
method of Bruisma (1963) in 645, 652 and 663 
nm with spectrophotometers was used.    

Peroxidase activity assay 
Peroxidase activity in cotyledons stem and root 

in soybean seedling was assay to down form: 

1-Solution extract 
For preparation solution extract 1.2g tris and 2g 

ascorbate, 3.8borax, 2g EDTANa2, 50g PEG were 
mixtured and distilled water was added to them 
(100 ml volume) 

2-Enzyne extract 
1g of sample (soybean cotyledon, stem and 

root) of treated plant and control was placed in 4 
ml solution extract for 30 minute. The samples 
were keeped in 4oC temperature for 24 hours. 2ml 
acetate buffer (0.2 M concentration, pH=5), 0.4 ml 
H2O2%3, 0.2ml benzedin was mixtured and added 
to 0.1 ml enzyme extract of samples and their 
absorption was readed in 530 nm by 
spectrophotometer (Koroi, 1989).    

Catalase activity assay 
1 ml of enzyme extract to 5 ml solution 

includes 3000 M phosphate buffer (pH8), 100 M 
H2O2 were mixtured. For inhibition of enzyme 
activity 10 ml sulfuric acid %2 was added.This 
mixture was titration with potassium 
permangenate 0.01N. Enzyme activity was assay 
base on indissolved 1 M of H2O2 in minute 
(Chance & Maehly, 1995).     

Nitrate reductase activity assay  
Nitrate reductase activity measured according 

to Sym (1984) method. First samples (soybean 
cotyledon, stem and root) was weighted and used 
of solution encubate includes K2No3, propanol and 
phosphate buffer and Gris  and  agent. Sample 
absorbtion was readed in 520nm. For assay nitrate 
reductase activity of standard curve of nitrite in 
different concentrations was used.      

Statistic calculation 
Statistical analysis were conducted in a 

completed randomized design (CRD) with four 
replications and mean values were compared by 
Duncan test at P<0.05 and P<0.01.  

Results and Discussion 
Our results showed that soybean growth 

reduced in water extract of canola. It is reported 
that the beneficial effects of retained crop residues 
for erosion control has been well documented, 
however the yields and growth of crops can be 
reduced (Fettell and Gill, 1995; Malinda, 1995). 
Retained wheat residues have been shown to 
reduce yield and growth in several studies (Purvis, 
1990).        
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Several factors may contribute to the poor 

growth of canola into wheat residues including (1) 
nitrogen immobilisation and (2) increased 
incidence of root disease. According to our results 
radicle and epicotyle length in soybean seedling in 
Hoagland solution and aquatic extract of canola 
decreased to comparision with control (Hoagland 
only) (table1).It is reported that growth of root to 
allelochemicals is more sensitive than shoot (Peng 
and Shao, 2001). 

It has been reported that root at first absorbe 
allelochemicals of environment. Some of the 
hormones such as GA3 and IAA effects on 
seedling elongation. Inhibition of functional these 
hormones can reduce elongation of seedling. 
Allelochemicals such as flavonoides stopes polar 
transport of IAA and their function and cause 
growth reduction (Brunn et al, 1992). As it is 
reported allelochemicalls inhibit respiration and 
decrease of the ATP production those effects on 
germination and growth (Jimenez & Gliesman, 
1987).        

Our results showed that amonts of Chla & b in 
cotyledon of soybean seedling in treated samples 
to comparison with control decreased 
(table1).Rice (1984) showed that allelochemicals 
such as phenolic acid inhibit biosynthesis of 
chlorophyll precursors.Decreasing of chlorophyll 
by allelochemicals result of inhibition of 
chlorophyll biosynthesis or induction of their 
degredation pathway..There are two pathways for 
chlorophyll degredation: 1) Chl dephytlation that 
by chlorophyllase was catalyzed and 2) Mg 
dechelation that by Mg-dechlatase was catalyzed 
(Matile et al, 1996). It is thought that 
allelochemicals such as phenolic acid induce 
activity of chlorophylase and Mg-chlatase (Yang 
et al, 2004).       

Aquatic extract of canola caused to decreased 
peroxidase and catalase activity in cotyledon, 
stem and root of soybean seedling (fig 1,2). 

It is reported that allelochemicals effects on 
some of the enzyme activity for example enzyme 
activity such as catalase, peroxidase (POD), 
polygalactoronase, super oxidedismutase (SOD) 
and amylase in presence of allelochemicals reduce 
(Williams & Hoagland, 1982., Rizivi & Rizivi, 
1992). Reduction of SOD and POD activity 
caused the reactive oxygen species (ROS) 
accumulation in leaf that resulting to lipid 
peroxidation in membrane and their destruction 
(Bais et al., 2003) and DNA degradation (Appel, 
1993).  

Table 1. The effect of aquatic extract of canola (Brassica 
napus L. cvHyola 401) in Hogland solution on length of root 
and epicotyl, amount of chl a & b, activity catalase and 
peroxidase in cotyledon, shoot and root of soybean (Glycine 
max L. cv Gorgan3) seedling in comparision with to control 
(Hoagland only) (X ± SE).  

assays organ 
Control 

(Hoagland) 

Treatment  
(Hoagland+ 

canola extract) 
Length 
(cm) 

root 
5.12± 0.075 

(a 
2.77 ± 0.085 

(b 
Length 
(cm) 

epicotyl 
7.07 ± 0.04 

(a 
3.15 ± 0.01 

(b 
chl a  

(mg/g FW) 
cotyledon 

0.136 ± 0.001 
(a 

0.122 ± 0.001 
(b 

chl b  
(mg/g FW) 

cotyledon 
0.0637 ± 0.001 

(a 
0.0625 ± 0.0003 

(b 

 

Also ROS chloroplast and mitichondria 
desintegrate and photosynthesis and respirartion 
decrease and following ATP production in plant 
drop (Shiming, 2003). 
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Fig 1. The effect of aquatic extract of canola (Brassica 

napus L. cv Hyola 401) in catalase activity .( MH2O2 

destroid/min) in cotyledon, shoot and root of soybean 
(Glycine max L. cv Gorgan3) seedling. C=control 
(Hoagland), T=treatment (Hoagland+extract) (X ± SE).    
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Fig 2. The effect of aquatic extract of canola (Brassica 
napus L. cv Hyola 401) in peroxidase activity (OD .1g FW 

min-) in cotyledon, shoot and root of soybean (Glycine max 
L. cv Gorgan3) seedling.  

Our results showed that nitrate reductase (NR) 
activity in stem, cotyledon and root in soybean 
seedling in presence of aquatic extract of canola 
change. In cotyledon, enzyme activity in 
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Hoagland solution with canola extract decreased 
while in root and stem increased (fig3). 

It is reported that stress effect on NR activity. 
Salinity stress increased NR activity in root of Zea 
mays L. while decreased their activity in leaf of 
Anacordium occidentale L. (Katalin et al., 2000).  
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Fig 3. The effect of aquatic extract of canola (Brassica 
napus L. cv Hyola 401) on nitrate reductase activity 
( 11

2 hgMNo . ) in cotyledon, shoot and root of soybean 

(Glycine max L. cv Gorgan3) seedling.  
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