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Abstract 

The ability of Lantana camara L. to germinate fast and to inhibit the growth of other neighboring plants 

smoothest way for its quicker growth in an ecosystem. This study was carried out at Bule Hora University in the 

biology laboratory to assess haricot bean (Phaseolus vulgaris L.) genotypes at early growth stage under the effects of 

allelochemical leaf extract from Lantana camara L at different concentration levels. L. camara leaf and seven 

genotypes of haricot bean were collected from the local farmer’s farm land in Bule Hora Woreda with their local 

name. Experiment was carried out with completely randomized block design with three replications in traditional 

greenhouse where three seeds of haricot bean were planted in each 84 pots and 0 g/100 ml (control), 2 g/75 ml 

(treatment 1), 2 g/50 ml (treatment 2) and 2 g/25 ml (treatment 3) grinded powder of L. camara L: distilled water 

were applied to pots daily. Early growth stage parameters like Number of germinated seeds, shoot length, root length, 

total fresh weight, total dry weight, relative fresh weight and relative dry weight were measured. The result showed 

that there were variation responses of haricot bean genotypes parameters to each concentration levels of L. camara 

leaf extracts. All parameters showed highly significant variation to the influence of L. camara leaf extract except 

relative dry weight. The correlation between concentration and all parameters were negative and highly significant. 

Number of germinated seeds, shoot length, root length, total fresh weight, total dry weight, relative fresh weight and 

relative dry weight were highly decreased with the increasing of L. camara leaf extract at early growth stage. All 

parameters of haricot bean (Phaseolus vulgaris) genotypes were decreased from control to treatment three for all 

genotypes except for Boya at treatment one. This might be however high invasive property of L. camara, there might 

be a genotype which can resist allelopathy of this weed which requires additional investigation through breeding 

approaches. 
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Introduction 

The Lantana camara L. is among the top ten 

aggressive weeds on earth (Sharma et al., 2005). The 

different parts of this weed contain allelochemicals 

(Ambika et al., 2003) which can interfere with seed 

germination and early growth of many plant species 
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(Sharma et al., 2005; Ahmed et al., 2007). It has 

influence one plant upon another plant growing in its 

area by the release of certain metabolic toxic products 

in the environment. Morphological changes in response 

to allelochemicals could be due to effects on cellular or 

molecular level. So, the establishment of primary 

action of allelochemicals is of great importance 

(Gniazdowska and Bogatek, 2005). Allelochemicals 

can adversely affect cell division, cell elongation, 

membrane permeability, enzyme activity etc. 

Cytogenetic analysis has been widely used to monitor 

effects of different toxic chemicals (Dibyendu, 2013).   

This study was carried out to see the influence of 

allelochemical leaf extracts of this species on 

agronomic crop haricot bean (Phaseoulus vulgaris L). 

Haricot bean (17%) is one of the cash crops next to 

faba beans (36%) accounts for the greatest portion of 

production in the world (Shahidur et al., 2010). It is 

considered as the main cash crop and protein source for 

farmers in many low lands and mid altitude zones of 

Ethiopia (Rahmeto Negash, 2007). The two major bean 

producing regions are Oromia and Southern Nations, 

Nationalities and People’s Region (SNNPR), which 

produce 70 and 60 thousand tones, respectively. These 

two regions make up 85% of the production (CSA, 

2005). It is a principal food crop particularly in 

Southern and Eastern part of Ethiopia, where it is 

widely intercropped with maize and sorghum, 

respectively, to supplement farmer’s income (EPPA, 

2004). Any study that carried out on the ecological 

interference of L. camara on the growth and 

establishment of native plants, especially on agronomic 

crops such as haricot bean, is all most no in Ethiopia. 

Based up on this gap the objective of this study was to 

assess haricot bean (P. vulgaris L) genotypes at early 

growth stage under the effects of allelochemical leaf 

extract from L. camara L at different concentration 

levels. 

Materials and Methods 

Description of the Study area 

This study was conducted at Bule Hora 

University in the Biology Laboratory. Bule Hora is 

located on 467 km from Addis Ababa to south on the 

road of Moyale and its geographical extent ranges from 

08045'15'' to 08046'45'' north latitude and form 

38046'45'' to 39001'00'' east longitude. It has an altitude 

1850 m a.s.l and hot to warm sub-humid climate. 

Plant material  

Fresh leaves of L. camara L. was collected from 

different farmers’ farm land and adjacent grazing lands 

in the Bule Hora Woreda, the area where is covered by 

L. camara species. The plant materials were chopped 

into small pieces with cutter. The materials were dried 

for about three days in oven dry. The well dried plant 

samples were gently ground and stored in a plastic 

container. Similarly dried seeds of seven haricot bean 

genotypes (Boya, Nasir, Sosiad, White, Black, Kenya 

and Canada) were collected from different kebeles of 

local farmers of Bule Hora Woreda with its local name 

and brought to Bule Hora University Biology 

laboratory.  

Preparation of extract from Lantana camara  

The ground powder of L. camara was diluted 

with distilled water to prepare different concentrations. 

2gram of L. camara powder was diluted in 100, 75, 50 

and 25 ml of distil water to generate 0, 25, 50 and 75 

ml concentrations of L. camara respectively. Then, it 

was filtered by filter paper and ready for use. 
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Planting Plants on Soil Containing Pots  

For evaluation of early growth stage parameters 

of haricot bean under the effect of L. camara leaf 

extract, 84 plastic pots were filled with agricultural 

moist soil and arranged in traditional greenhouse with 

three replications accordingly with that of petridish 

arrangement in laboratory. Three seeds were carefully 

planted in each pot containing soils. 50ml of each 

solution was applied to pots and control treatment was 

received 50ml of distilled water. Recording of seedling 

parameters was started from planting day to 12th day.  

Data Collection  

Root length: The root length was measured from the tip 

of the primary root to base of hypocotyls in unit of 

centimeter. 

Shoot length: The shoot length was measured form the 

tip of the primary leaf to the base of the hypocotyls in 

unit of centimeter. 

Seedling shoot reduction: The seedling height 

reduction (SHR) was calculated using the equation 

below (Islam and Karim, 2010). 

 

Seedling root reduction: The seedling root reduction 

(SRR) was calculated using the     equation below. 

 

Total fresh weight: The total fresh weight of the control 

and treated was measured separately by electronic 

balance and recorded and expressed in 

grams/milligram. 

Total dry weight: it was calculated by measuring of the 

treated and non-treated plants in mg/gram separately 

after drying it in oven dry.  

Relative dry and fresh weight: The relative dry and 

fresh weights were calculated by using the equation 

below (Islam and Karim, 2010). 

 

 

Relative Elongation Ratio of Shoot (RERS): it was 

calculated according to the following formula: 

 

Relative Elongation Ratio of Root (RERR) 

 

Data analysis 

Data analysis will be carried out using SPSS and 

SAS (version 9.0) statistical software (SAS Institute 

Inc., USA) where two way analysis of variance 

(ANOVA) will be done. Whenever treatment 

differences are significant, means will be separated by 

using the Least Significant Difference (LSD) at 0.05 

tests. 

Results  

The effects of aqueous extracts of Lantana 

camara L leaf on early growth stage of the seven 

haricot bean (Phaseolus vulgaris L) genotypes shown 

in table 1 had significant effects (p > 0.01) on all  



 

Table 1. Analysis of variance showing each parameter of haricot bean genotypes under the effect of leaf extracts 

from Lantana camara L. at early growth stage 

 NGS SHL RL TFW(g) TDW(g) 

Mean  2.25 4.87 9.76 12.45 1.82 

Sum of Squares 7.46** 40.65** 147.23** 338.91** 5.49** 

Mean Square 2.49 13.55 49.08 112.97 1.83 

St.devition 0.78 1.84 3.56 5.27 0.74 

Variance 0.61 3.39 12.70 27.77 0.56 

Sum 62.99 136.32 273.17 348.70 51.00 

Df  3.00 3.00 3.00 3.00 3.00 

 

 RFW(g) RDW(g) RERS(g) RERR(g) 

Mean  86.66 1.82 85.00 82.86 

Sum of Squares 11106.14** 8735.98 14350.08** 11975.71** 

Mean Square 3702.05 2911.99 4783.36 3991.90 

St.devition 31.12 32.82 35.33 33.66 

Variance 968.69 1077.33 1248.73 1133.51 

Sum 2426.38 2271.89 2379.95 2319.94 

Df  3.00 3.00 3.00 3.00 

 

Table 2. Different levels leaf extract concentration of Lantana camara L on haricot bean (Phaseolus vulgaris L) at 

early growth stage 

Treatments NGS SHL RL TFW(g) TDW(g) 

Control (0 g/100ml 2.81+0.50 5.85+1.35 12.07+2.59 15.28+15.29 2.25+0.65 

Treatment 1(2 g/75 ml) 2.52+0.42 5.94+1.05 11.20+2.09 15.85+15.86 2.17+0.62 

Treatment 2(2 g/50 ml) 2.24+0.63 4.74+1.57 9.69+3.15 11.50+11.50 1.71+0.73 

Treatment 3(2 g/25 ml) 1.43+0.81 2.95+1.77 6.07+3.41 7.17+7.17 1.14+0.52 

 

Treatments RFW(g) RDW(g) RERS(g) RERR(g) 

Control (0 g/100 ml 100+0 100+0 100+0 100+0 

Treatment 1(2 g/75 ml) 110.56+33.39 93.58+46.25 107.38+37.85 100.81+46.61 

Treatment 2(2 g/50 ml) 76.48+22.63 76.60+22.44 83.98+29.65 80.77+19.09 

Treatment 3(2 g/25 ml) 59.57+29.68 54.36+27.36 48.62+30.24 49.83+23.81 

 

Table 3. Correlation analysis of the parameters of haricot bean (Phaseolus vulgaris L) genotypes under the effect of 

leaf extracts of Lantana camara L. at early growth stage 

 CONC NGS SHL RL TFW TDW RFW RDW RERS RERR 

CONC 1          

NGS  -0.65** 1         

SHL  -0.61** 0.87** 1        

RL  -0.62** 0.98** 0.88** 1       

TFW  -0.62** 0.69** 0.69** 0.65** 1      

TDW  -0.58** 0.66** 0.65** 0.63** 0.98** 1     

RFW  -0.57** 0.74** 0.75** 0.74** 0.75** 0.72** 1    

RDW  -0.53** 0.74** 0.63** 0.69** 0.68** 0.70** 0.88** 1   

RERS  -0.57** 0.77** 0.83** 0.78** 0.58** 0.54** 0.85** 0.78** 1  

RERR  -0.58** 0.74** 0.73** 0.73** 0.71** 0.72** 0.83** 0.86** 0.87** 1 

*=significant at 0.05, **=significant at 0.01 

 

parameters except relative dry weight.  Number of 

germinated seed, root length, total fresh weight, total 

dry weight, relative dry weight and relative elongation 

ratio of root decreased from control to treatment three  
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length, relative fresh weight and relative elongation ratio of 

shoot increased only on treatment one as shown in table 2. 

This result correlate with the study of Qasem (1995) and 

Tefera (2002) which says more sensitive and stronger 

responses of roots of the agricultural crops to lantana leaf 

extracts than the shoots might be due to close contact of 

the root with the extract solution.Number of germinated 

seeds, shoot length, root length, total fresh weight, total 

dry weight, relative fresh weight and relative dry weight 

were highly negatively correlated with concentration of 

leaf extract from L. camara L in the following table 3. 

This shows that all these parameters were influenced with 

allelochemical in the leaf of L. camara as the study of 

(Abugre et al., 2011) which says allelochemicals in the 

extracts might prevent the growth of seed embryo and 

caused its death. Plants containing allelochemicals can 

affect germination and growth of other plants on 

concentration dependent manner; and the effects of these 

chemicals are selective and can vary with different plant 

species (Hossain and Alam, 2010). 

The result in the appendix (Fig. 1) also summarizes 

the seedling parameters of haricot bean (Phaseolus 

vulgaris) genotypes at the early growth stage where all 

the parameters decreased from control to treatment three 

for all genotypes except for Boya at treatment one. This 

might be Boya genotype has a resisting property than the 

other genotypes. Similarly, previous studies on allelopatic 

effects of Lantana camara showed its potential 

interference with seed germination and growth of many 

plant species including agricultural crops (Hossain and 

Alam, 2010).  

Discussion 

    Present results showed that concentrated aqueous 

leaf extract of weed (L. camara L) inhibited early growth 
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stage of haricot bean (Phaseolus vulgaris L). Number of 

germinated seed (2.81) in control is high and low (1.83) 

in treatment three. This indicates that high amount of 

water dilutes the potential of the allelochemical as a result 

all seeds of haricot bean get probably to germinate. 

Keeping the above in view, it can be suggested that seeds 

of haricot bean (Phaseolus vulgaris L) should not be 

planted close to the weed species due to adverse effect on 

their growth however the biomass of the weed can be 

used as compost, it needs further experimentation. The 

authors of the present study acknowledge Bule Hora 

University for its providing necessary materials both in 

traditional greenhouse for the completion of this work. 
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