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ABSTRACT 

Parthenium (Parthenium hysterophorus L.) has become an invasive woody plant in recent times in many part of the 
world affecting the agricultural productivity. Hence we carried out to evaluate the effect of P. hysterophorus on 
germination and elongation of Onion (Allium cepa) and Bean (Phaseolus vulgaris). The plant extract prepared by the 
extractions of 1,2,4,8, and 16 gram powder in a 400ml of distilled water were tested for their effects on seed 
germination and elongation of the test species. In the experiment about 10 seeds were planted in petridish in 
duplicates. The replicate was repeated twice and distilled water was used as control. When compared with the 
control group, seeds germination rate at lower concentration of the aqueous extract of part of Parthenium was 
slightly similar. At higher concentration (16mg/400ml); however, the rate of the germination as well as the rate of 
elongation was significantly decline. In a one most concentrated extract both seed germination and rate of elongation 
is not recognized at first day in this study. In addition, the study the biomass of the Bean and Onion at a concentration 
of 16gm/400 ml was found to be about 50% lesser than the control. Hence it could be concluded that, the Parthenium 
extracts contain allelopathic effect which could affect the seed germination and elongation of Onion and Bean. 
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INTRODUCTION  
Parthenium weed (Parthenium hysterophorus L.) has been reported to be the major invasive woody plant 
in recent couple of decades. The center of origin of this plant has been believed to be America and 
diversified all over the rest of the world thereof [1].  The species has been first introduced to Ethiopia 
1970s [2]. It is considered as a noxious weed because of its prolific seed production and fast 
spreadiability [3], allelopathic effect on other plants [4], significant competitiveness with other 
agricultural crops [5] and health hazard to humans and animals [6].  
In many countries Parthenium hysterophorus believed to have invasive capacity that threatens the 
balance of the natural ecosystems. The successful spread of the plant in so many parts of the world 
including Ethiopia has mainly been attributed to its allelopathic properties [7]. From this valuable 
property, plants can regulate the soil microbial community in their immediate vicinity, affect herbivory, 
encourage beneficial symbiosis, change the chemical and physical properties of the surrounding 
environment, and directly inhibit the growth of competing plant species. The idea that plants affect 
neighboring plants by releasing chemicals in the environment achieved through evolutionary lines of the 
plant-environmental interaction. The sesquiterpene Lactone parthenin that is biosynthesized by this 
species is thought to be the principal chemical and to play a role in its allelopathic interference with 
surrounding plants [8]. 
Researchers in Ethiopia also showed that seed germination and seedling growth has showed the 
inhibitory effect of aqueous extracts of Parthenium especially maize and barley [9]. Another research in 
Eastern Ethiopia showed that Parthenium can cause a loss up to 90% yield in sorghum [5]. However, 
there is little/no report on the effect Parthenium plant extract on Onion and various legumes yield and 
productivity in scientific literatures. Onion (Alium, Cepa L.) is one of the important commercial vegetable 
crops in all part of the world consumed as food additive. . Legumes are also useful as human and animal 
food, as wood, and as soil-improving components of agricultural and agroforestry systems.  
However, the uncontrolled expansion and fast growth of the weed on range land allows it to colonize 
large area easily at rapid pace. In areas where the weed occurs; the productivity of the agricultural crops 
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reduced season to season at various rate.  Looking to the scientific literatures and other communications 
the effect of Partinium on yield and productivity of agricultural crops as well as its capacity to compete 
other plant species we carried out a study of the effect of Parthenium extract o various cereals and Onion. 
Hence, this study aimed at to determine the effect of Parthenium plant extract on the germination and 
elongation of Onion seed and Bean seed.                            
 
MATERIALS AND METHODS 
Experimental Site and its description 
The study was conducted at Arba Minch University department of biology situated in Gamo Gofa Zone of 
Southern Nations, Nationalities and Peoples region at about 505km South of Addis Ababa (the capital city 
of the country) in the city of Arba Minch. Arba Minch city found at an elevation of 1285 meters above sea 
level. Its geographical location is 600 2” N and 37o 33” E and has an elevation of 1285 meter above the sea 
level. It is located at the base of the western side of the Great Rift Valley. Arba Minch received its name for 
the abundant local springs which produce a ground water forest.  
Sample collection and preparation 
The sample of fresh Parthenium biomass from different parts of the plant was collected. The sample of 
root, shoot and leaves were dried in an oven at a temperature of 600C till a constant dry weight obtained. 
The dried sample then was grounded using mortar and pestle. Then a powder of each plant part of the 
sample were weighed as 1,2, 4, 8 and 16g and each amount of powder were added to 400 ml of distilled 
water. Then after the supernatant was taken for further experiment on the germination of Onion and 
Bean seeds, the respective rate of elongation of the seedling was also monitored. 
Extraction of plant materials 
The extraction of the plant materials was carried out by soaking of the powder each sample various 
weight (1, 2, 4, 8 and 16g ) using distilled water in a 400ml sized beaker. The mixture was stirred for 
10minute ever 2hrs interval and kept at room temperature in the laboratory overnight. Then, the aqueous 
extracts of the plant materials were separated using puppet for further use. The extraction was made and 
used while fresh.  
Germination and elongation of plant materials 
The germination and further elongation of the Onion and Bean seed were carried out using a Petri dish. A 
filter paper was used to provide a support for the seed of the aforementioned seeds. In the Petri dish 
about 15cm diameter of the filter paper were kept and 5ml of the various concentration of the Parthinium 
plant extract were poured on top of it. Then ten seeds of each plant were kept in each Petri dish. A 
separate series of control was set up using distilled water. The germination of the seed were monitored 
every 24 hrs interval from day of sawing and the rate of germination, plumule and radical length were 
also evaluated for total of four days using the following formula. 
Germination rate (GR) was evaluated following the methodology of  Wardle et al. [9] as follows: 
GR = (N1 * 1) + 1/2(N2 – N1) + 1/3(N3 – N2) +----+ 1/n(Nn – Nn- 1), where N1, N2, N3-----Nn-1, Nn is the 
proportion of germinated seeds obtained in the fi rst (1), second (2), third (3),------(n – 1), (n) days.. 
Experimental Design and Data Analysis 
The experiment was conducted in laboratory condition at room temperature. The rate of germination or 
percent germination, elongation of sidling and the biomass of the seedlings were evaluated. All 
experiments were conducted twice in duplicates. The data obtained from the experiment were analyzed 
using appropriate statistical approaches. 
 
RESULTS AND DISCUSSION 
Germination percentage 
Statistical analysis of the data revealed that various concentration of parthenium significantly affected the 
germination of the test species (Fig. 1 & 2). There was slightly inhibitory effect of Parthenium extract 
concentration on the Onion seed germination while inhibitory on the rest of the species especially in 
legumes was comparatively greater with the increasing the concentration of Parthenium, the seed 
germination of Onion (Allium cepa) decreased significantly.  
The present findings suggest that the test plant seeds are more sensitive to P. hysterophorus extracts as 
compared to cereal seeds. Parthenium hysterophorus extracts significantly inhibited the seed germination 
of Onion seed and legumes plants in seedling others may be due to release of phytotoxins from 
Parthenium leaves [11]. 
The length of the radicle and the plumule Onion and Bean plant was also evaluated and the result of the 
study is shown in table 1. 
Seed germination of Onion was more proved to be higher at a lower concentration of of the Parthenium 
extracts where there was slightly less germination at a concentration of 16g/400ml. Species specific 
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differences in the sensitivity to aqueous extracts of Parthenium extract were also observed in this study in 
both test plant materials physiology (Table 1 & 2).  
 

Effect of Partinium extract on germination of Onion 
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Figure 1. Effect of P. hysterophorus extract on germination of Onion 

Effect of Partinium Extract on germination of Bean 
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Figure 2. Effect of P. hysterophorus  leaf extract on germination and elongation of Onion 
Table 1.: The effect of P. hysterophorus extract on the elongation of root and shoot of Onion 

Conc. 
(gm/400ml)) 

Shoot elongation(cm) Root elongation (cm) 

Root extract  
Shoot 

Extract  Leaves Extract Root extract  
Shoot 

Extract  
Leaves 
Extract 

0 2.26 3.40 5.03 1.50 3.00 3.90 
1 1.16 2.40 4.06 1.17 1.60 2.70 
2 0.77 1.70 2.40 0.97 1.20 1.60 
4 0.63 0.50 2.60 0.63 0.90 1.20 
8 0.33 0.00 0.00 0.40 0.70 0.50 

16 0.00 0.00 0.00 0.30 0.50 0.30 
 

Table 2. Effect of P. hysterophorus  extract on radicle and plumule elongation of Phaseolus vulgaris 

Conc. 
(gm/400ml) 

Plumule elongation (cm) Radicle elongation (cm) 
Root 

Extract  Shoot Extract  Leaves Extract Root Extract  
Shoot 

Extract  
Leaves 
Extract 

0 2.63 3.66 3.43 3.16 4 4.28 
1 1.56 3.42 3.1 3.34 4 4.04 
2 1.56 2.98 2.85 3.33 3.6 3.62 
4 1.51 1.89 1.82 2.83 2.44 3.05 
8 1.12 0.95 1.06 2.41 1.52 2.03 

16 0 0 0 1.09 1 0.8 
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The results indicated that areas of the filter paper impregnated with P. hysterophorus extract can release 
greater amount of allelochemicals and thus proved to be harmful for the Onion seed and Bean. Higher 
concentration of P. hysterophorus extracts negatively affected the seed germination and elongation as 
shown in figure 1&2 and table 1&2. 
 

 
Figure 3: Germination and elongation of Onion seedling on various concentration of the Parthenium 

shoot extract (A):control (B)1gm/400ml, (C) 2gm/400ml, (D) 4mg/400ml), (E), 8gm/400ml, (F) 
16gm/400ml 

 
As shown in the tables and figures different concentration had significant effects on seedling length of 
Onion seed and Bean. Seedling length of both the test species were significantly decreased with the 
increase in concentration of extracts. The release of parthenin during decomposition of leaf material has a 
potential to play a leading for allelopathy in Parthenium. However, its significance in a natural setting very 
much rely on the amount of leaf material accumulated on soil surface and the concentration of 
Parthenium in residual [8]. This is in agreement with our results that showed the length of the radicle is 
very much affected by the contraction of the extract from the leaves than roots and the shoot. 
Parthenium shoots and shoot have also the same effects on the seedling growth of the seed, but they both 
contain fewer amounts of phytotoxins as compared to leaf extract in our study. Various reports have 
suggested that heavy infestation of Parthenium in an area can cause accumulation of allelochemicals in 
the soil which will adversely affect the subsequent crops and weeds. If this plant further studied it can 
enable us to use Parthenium extracts for weed management in agricultural crop.   
Statistical analysis of the data depicted that various concentration had significant effects on the seedling 
weight of the test species (Table 3). It is indicated in the study that both tested species were significantly 
affected by increasing the concentration of Parthenium.  From the study the biomass of the Bean at a 
concentration of 16gm/400 ml was found to be 50% lesser than the control. 
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Table 3: Fresh Biomass of Onion and Bean seedling grown under various concentration of Parthenium 
Extract. 

Conc. 
(gm/400ml) 

Onion ( gm) Bean (gm) 
Root 

Extract  
Shoot 

Extract  
Leaves 
Extract 

Root 
Extract  

Shoot 
Extract  

Leaves 
Extract 

0 0.19 0.18 0.167 9.00 7.60 8.00 
1 0.15 0.16 0.11 7.80 6.60 6.10 
2 0.12 0.14 0.10 6.30 6.20 5.30 
4 0.09 0.09 0.10 5.80 4.30 5.20 
8 0.07 0.08 0.09 5.40 2.90 4.20 

16 0.06 0.06 0.08 5.00 2.70 3.40 
 
From the present findings it can be concluded that there are compounds in the tissue of Partheniuum 
which may cause phytotoxic effects on the tested crops. Thus, Parthenium plants should be prevented to 
establish and spread to the un-infested area. Biomass reduction of plants by allelochemicals have been 
reported which is in agreement with our study [12]. As Figure- 3, Shows that the Germination rate of 
Onion seed decrease with increasing the concentration of Parthenium shoot from extract. The figures 
indicates that at lower concentration of Parthenium extract, the Onion seed can germinate as 
concentration increase the rate of germination decrease due to increase in phytotoxic chemicals from the 
extract. 
The result of this study indicated that the leaves contain aphytotoxic chemicals that inhibit the 
germination of seedling and their growth. The Parthenium extracts from shoot has the same inhibitory 
effect as the leave extract and root extract on seedling growth of the Onion seed and Bean. However, more 
meaningful results could be obtained of plant allelopathy was studied under various conditions. 
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