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Abstract 
 
Investigation was done to determine the allelopathic effect of 
Sunflower (Helianthus annuus L.) on the germination and growth 
behavior of Parthenium hysterophorus and Amaranthus viridis. It was 
observed that Sunflower aqueous extracts responded differently to 
Parthenium and Amaranthus. The result revealed that different 
concentration (25, 50, 75 & 100 %) of Sunflower aqueous extracts 
affected the germination and seedling growth of Parthenium and 
Amaranthus at different rate during the observed time of period (5, 9 & 
14DAS). The higher concentrations (50-100%) of all extracts were 
found to play its role as inhibitory on the germination and growth 
parameters of Parthenium and Amaranthus. Sunflower leaves extract 
showed strong inhibition on the germination and growth of Parthenium 
in a bioassay comparison to Amaranthus. The leaves extracts exhibited 
a greater suppression than the stem and root extracts of Sunflower. The 
inhibition effects were increased proportionally with increase extract 
concentration. The result suggests that the leaves extracts of Sunflower 
had greater inhibitory effect in comparison to stem and root extracts. 
Sunflower may offer a tool for the control of Parthenium. 
 
Keywords: Allelopathy, sunflower, germination, seedling growth, 
weed. 
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1. Introduction  
Allelopathy is natural and environment-friendly technique which may prove to be a 
unique tool for weed control and there by increase crop yields (Purvis et al., 1985). 
Allelopathic chemicals are secondary plant metabolites that have role in plant-plant, 
plant-soil, plant disease, plant insect and plant predator interaction that may be 
beneficial or detrimental to the plant (Tang et al., 1989)  

Allelopathy offers potentials for biorational weed control through production and 
release of allelochemicals from leaves, stem, root, flower and seeds of living or 
decomposing plant materials. Under appropriate condition, allelochemicals may 
release in quantity which suppress the developing weed seedling and often exhibit 
selectivity similar to synthetic herbicides (Weston, 1996). The suppression of weeds by 
crops should exploit to improve weed control. 

Sunflower is well known for high allelopathic activity (Macias et al., 1999) and has 
been reported to have allelopathic effects on other plants. Sunflower allelochemicals 
has a potential alternative for achieving sustainable weed management. Shahid et al., 
2006, reported that Sunflower extract was the inhibitorier to germination, shoot and 
root length of wheat and to all species weeds.  

Therefore the present study was conducted to determine the alleopathic potential of 
aqueous extract obtained from leaves, stem and root of Sunflower through Petri dish 
on germination and early seedling growth of weed under laboratory condition.  

 
 

2. Material and Methods 
Mature plants of Sunflower were obtained form field of Dayalbagh Educational 
Institute, Agra. They were dried for 30 days in shade and stored at room temperature. 
Healthy seeds of weed were obtained from Agra.  

 
2.1 Preparation of Sunflower aqueous Extract 
The plant material was dissolved in distilled water in the ratio of 1: 20 and kept for 24 
hours. Aqueous extract of plant was prepared by filtering through a muslin cloth 
followed by whatmann No.1 filter paper. The filtrate was designated as stock solution 
of 100% concentration. From this stock solution, other concentrate of 25, 50, and 75% 
were made by diluting it with distilled water and the control contained only distilled 
water. 

 
2.2 Weed Germination and Seedling growth 
Ten seeds of weeds (Parthenium and Amaranthus) were grown in Petri dishes of 9cm 
diameter replicated 3 times in completely randomized design whatmann no. 42 filter 
paper were used as medium of germination. In total 1 ml of solution was applied half 
of which was used as moisture for filter paper receiving seeds in the dishes and 
remaining half was applied to the covering filter paper. The control treatment received 
1 ml of distilled water in the same fashion. Both control and treated Petri dishes were 
kept moist by applying distilled water whenever needed. The dishes were kept at 
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25±3oC for seed germination in the laboratory and germination counts were recorded 
daily for a period of 5 days. Plumule and radical length in cm were also recorded at 
14th days. 

 
2.3 Statistical Analysis 
Completely randomized design (CRD) was used to analyze the data and compared the 
concentration. 

 
 

3. Result and Discussion 
The effect of Sunflower leaf aqueous extract on germination percentage, plumule 
length and radical length of weeds were recoded and summarized (Table 1 and 2). 
 
 

Table: 1 Comparative Study of germination (%) of Parthenium and Amaranthus in 
different concentration of Sunflower aqueous extract in vitro as on  

5thDAS (Days after soaking). 
 

Botanic Agent 
(Sunflower) 

Concentration  Germination Percentage 
Parthenium Amaranthus 

Leaf   25  56.66  66.67 
 50  43.33  50 
 75  33.33  43.33 
 100  16.66  23.33 

Stem  25  60  73.33 
 50  56.66  63.33 
 75  50  53.33 
 100  26.33  30 

root  25  66.66  73.33 
 50  63.33  66.66 
 75  56.66  56.67 
 100  36.66  40 

Water control 80  
f-value  10.68*  5.69* 

 
* = Significant at 5% level of significance 
** = Highly significant at 1% level of significance 
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Table: 2 Comparative study of plumule and radical length of Parthenium and 
Amaranthus in different concentration of Sunflower aqueous extract in  

vitro as on 14th DAS (Days after soaking). 
 

Botanic 
Agent 

(Sunflower) 

Concentration Plumule Length Radical length 
Parthenium Amaranthus Parthenium Amaranthus 

Leaf  25 1.41±0.095 1.56±0.230 1.48±0.069 1.89±0.137 
50 1.26±0.065 1.45±0.094 1.34±0.051 1.69±0.124 
75 1.19±0.087 1.36±0.095 1.27±0.048 1.53±0.144 
100 1.08±0.109 1.15±0.190 1.10±0.100 1.31±0.106 

Stem 25 1.50±0.188 1.94±0.140 1.74v0.238 1.89±0.324 
50 1.35±0.066 1.77±0.078 1.58±0.120 1.67±0.147 
75 1.30±0.077 1.56±0.079 1.44±0.073 1.50±0.845 
100 1.22±0.044 1.34±0.052 1.26±0.070 1.39±0.045 

root 25 1.71±0.087 1.97±0.129 2.01±0.115 2.02±0.144 
50 1.65±0.138 1.73±0.240 1.70±0.105 1.83±0.067 
75 1.53±0.177 1.52±0.404 1.57±0.186 1.65±0.051 
100 1.48±0.107 1.37±0.166 1.47±0.070 1.47±0.083 

Water control 2.15±0.376   2.38±0.488 
f-value  14.82**  10.38** 12.02** 11.23** 

 
The germination of weeds (Parthenium and Amaranthus) have been influenced by 

Sunflower leaf aqueous extracts treatment and reported in table 1. It can be seen that 
treatment 75 and 100% Sunflower aqueous extract showed inhibitory effect on 
germination of Parthenium as compared to Amaranthus. Minimum germination 
(16.66%) was recorded in Parthenium while maximum germination (80%) in control. 
The overall data revealed that Sunflower successfully suppressed germination of 
Parthenium. The plumule length and radical length of Parthenium and Amaranthus 
seedling as influenced by Sunflower aqueous extract treatment have also been shown 
in table 2. It was observed that reduction in plumule length of Parthenium was 1.26, 
1.19, 1.08 with 50, 75 and 100% Sunflower leaf extract concentrations respectively in 
comparison to control and Amaranthus. 25% sunflower aqueous extract treatment 
exerted inhibitory effect but to a lesser extent than those of the higher concentration. 
The radical length of Parthenium seedlings have been significantly affected in table 2 
by all treatment of sunflower aqueous extract. Application of 100% sunflower leaf 
extract decreased the radical length of Parthenium up to 1.10cm as compared to 
control and Amaranthus. Maximum radical length has been in the control treatment 
and then there was a gradual reduction and this reduction of radical length in 
Parthenium can be due to the presence of negative allelochemicals in Sunflower 
aqueous extract treatment. In the present investigation, we are observed that the leaf 
extract of sunflower shows the more inhibitory effect on the growth (seed germination, 
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plumule length, radical length) of Parthenium hysterophorus in comparison to stem 
and root extract. 

Maximum germination and growth was occurred in control and increase in extract 
concentration, decreased the germination and growth. Bioassay also depicted that the 
inhibitory effect was proportional to the concentration of the extract and higher 
concentration (50-100%) have the strong inhibitory effect. 

 
 

4. Conclusion 
This study concluded that the 100%, 14th day aqueous leaf extract of Sunflower 
showed more inhibitory effect on germination and growth of Parthenium in 
comparison to Amaranthus. And development due to the negative effect of 
allelochemicals which are present in the dried and aqueous extract of sunflower. It is 
concluded that Sunflower may offer a tool for the control of Parthenium. 
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