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Abstract 
 

The allelopathic effect of weed Chenopodium murale L. aqueous extract bioassay against seed 
germination and radicle elongation of four test crops i.e. Triticum aestivum L. ( Wheat), Zea mays L. (Maiz ), 
Cicer arietinum L. (Gram) and Vigna radiata L. (Mung) were examined. These experiments were conducted 
in the green house of Federal Urdu University of Arts, Science and Technology, Karachi. Plant material  of 
the weed collected from Malir agriculture field, Karachi and dried at room temperature (25 oC-30 oC) in 
laboratory. The experiment was conducted in sterilized petridishes. The extract of weed at 1, 3 and 5 % 
concentration were used to determined their effect on seed germination and radicle elongation compared to 
distilled water as control. Each treatment had five replicates. The aqueous extract of weed under study 
effected seed germination of test species and root length and pronounced allelopathic inhibitory effects, 
proportional to the concentration of extracts. Data analyzed using one–way ANOVA and treatments means 
were compared using the least significant difference  (LSD) at  P=0.05.  
 
Introduction 
 

Different weed species have allelopathic effects on different crops. The chemical substances which are 
produced in weeds, are found almost in all parts of the plant e.g. root, stem, leaves, fruit and flowers. 
According to Meissner et al (1979) allelochemicals inhibited the growth of some species at certain 
concentration. It might stimulate the growth of same or different species at some other concentration. In 
addition, reduced photosynthetic rate which lead to reduction in root length and shoot length. In the broad 
spectrum the allelopathic interaction play an important role in growth of associated species . Shahrokhi et al 
(2011) reported that the weed Amaranthus retroflexus L., had a high allelopathic impact on germination and 
growth of barley crop. Jabeen and Ahmed (2009) mentioned that the weeds Asphodelus tenufulius, Euphorbia 
hirta and Fumaria indica have allelopathic effect on germination and growth of maize. There was many 
evidences that allelopathic effects from weeds inhibit the growth of neighboring plants. In the present studies 
the allelopathic effects of Chenopodium murale extract of different concentration on seed germination, speed 
of germination, radicle elongation and percent inhibition of radicle growth of four test species i.e. Triticum 
aestivum L. Zea mays L., Cicer areitinum L. and Vigna radiate are investigated. 

Chenopodium murale Commonly known as nettle leaf goose foot. Chenopodium spp. fast growing and 
occurs throughout the world. This weed remarked among the most serious weed of several major crops 
throughout the world (Bassett and Crompton, 1978). The plant is broad leaved and distributed over the year. 
It is an annual herb, widely distributed and has a rapid growth rate (Pearcy et al., 1981). Chenopodium 
murale is an annual erect plant with large dispersal rates, due to large number of seeds produced by the plant 
that can reach up to 24,000 seeds/plant (Holm et al, 1997; Guertin, 2003). The weed showed clear effects on 
germination, root and shoot growth, number of leaves and fresh and dry weight of test plants.  
 
Materials and Methods 
 

Plants of Chenopodium murale were collected from naturally growing population from Federal Urdu 
University, University of Karachi, road side and some other places. The sufficient amount of C. murale 
brought in the Laboratory and air dried. Then the whole plant was grounded by vileymill . The weed samples 
were kept in the paper bags until further used.  

The powder of plant material was mixed with distilled water to prepare 1, 3 and 5% aqueous extract 
according to (Rice, 1972; Wardle et al., 1992; El-Khatib and Abd-Elaah, 1998). These extracts were used in 
bioassay to record the different growth parameters of test species. The selected four test crops were Triticum 
aestivum, Zea mays, Cicer arietinum and Vigna radiata. The seeds of test species were bought from local 
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market. Seeds of all test species were surface sterilized with 1% sodium hypochlorite solution for 1-3 minute 
then rinsed well with distilled water. 
 
Germination and radicle growth record: The seed germination and radicle elongation of test species were 
carried in 9cm petridishes with five replicates of each concentration and five replicates of control (Distilled 
water). Whatman (No. 3) filter paper was placed inside the sterilized petridish. Then kept ten seeds of each 
test species in all replicates of control and treatments. Three mL of the bioassay extract added to petridishes 
at an average room temperature of laboratory 25-30oC, but only the trial of gram were incubated under the 
growth chamber due to the required low temperature while control treated with distilled water. The trial of 
test crops terminated over a period of ten days. Recorded the germination per day and radicle growth 
recorded at alternate days. The results were expressed as germination percentage, speed of germination “S” 

radicle growth and percent inhibition in radicle growth. Speed of germination was calculated by the following 
formula describe by Khandakar & Bradbeer, (1983). 

S = [
N1

1
+
N2

2
+
N3

3
+
Nn

n
] × 100 

Where N1, N2, N3… Nn = Proportion of seed which germinate on day 1,2,3…….N following the setup of 

the experiment. The data of all treatments of each test crop were subjected to one way ANOVA and Duncan’s 

multiple range test (DMRT).  
In wheat and maize seeds produce a number of seminal roots. Khan and Naqvi (2008) found the effect of 

extract of (Guaicum officinale L.) on seminal roots of wheat. However we ignored seminal roots individually 
and only recorded the total length of root in wheat and maize.   
 
Results and Discussion 
 
Germination: Germination (%) of four test crops is presented in Table 1. The seed germination was slightly 
decreasing in two test species e.g., Vigna radiata and Zea mays, than the remaining two species. Overall 
percent germination considerably reduced in all four test species as compared to their control. Similarly, 
speed of germination showed same trend as percent germination. The inhibition increased in the test crops 
with the strength of extract concentration. Jabeen et al., (2013) found that the Euphorbia hirta reduced the 
germination of wheat in the treatments may be due to the allelopathic effects. Most inhibitory effect on 
germination in all cases was found in highest percentage of concentration (5%). Wheat showed lowest 
inhibitory effect 22% on germination at 5% while the highest 56% was found in mung at same concentration 
of weed extract. These results also confirmed with the finding of Ejaz et al 2004 who studied the effect of 
Eucalyptus leaf extract on germination and growth of Cotton (Gossypium hirustum) and concluded that 
Eucalyptus boiled extract decreased Cotton seed germination by 57% as compared to 97% in the control. 
Speed of germination was maximum and minimum in lowest and highest concentration (1% & 5%) of weed 
extract recorded in wheat (53% and 10%) and mung (70% and 18.6%) as compared to the other two test 
species. It was also observed that the leaf extract of Acacia auriculiformis delayed and hindered the 
germination significantly in all test species. Rebaz (2001) reported that the aqueous extract of Anagallis 
arvensis of various concentrations inhibited the seed germination of six test species (Pearl millet, mustard, 
carrot, turnip, wheat and maize).  
 
 
Table 1. Germination percent and speed of germination index (“S”) of test crop in control and different 

concentration of Chenopdium murale extracts. 
 

Treatment 

T. aestivum V. radiata Z. mays C. arietinum 

Germination 
% 

“S” 
Germination 

% 
“S” 

Germination 
% 

“S” 
Germination 

% 
“S” 

Control 94±4 81.3 82±3.74 85 90±4.4 53 98±2 50.3 

1% 82±3.7 53 60±8.36 70 82±3.74 50 74±6 23 

3% 42±5.8 24 58±3.7 38 60±8.3 48 58±6.6 26 

5% 22±8.6 10 56±5.09 18.6 52±3.74 52 50±7.07 31 
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Table 2. Radicle elongation (cm) and % reduction in radicle growth of test crop in control and 
different concentration of Chenopodium murale extracts. 

 

Treatment 

T. aestivum V. radiata Z. mays C. arietinum 
Total root 

length 
(cm) 

% reduction in 
radicle growth 

Radicle 
elongation 

(cm) 

% reduction 
in radicle 
growth 

Total root 
length (cm) 

% 
reduction 
in radicle 
growth 

Radicle 
elongation 

(cm) 

% 
reduction 
in radicle 
growth 

Control 19.42±0.54a - 11.79±1.18a - 21.86±1.24a - 10.07±0.09a - 

1% 10.26±0.25b 47.16 6.3±0.39b 46.56 18.46±0.35b 15.5 1.94±0.08b 80.73 

3% 6.86±0.97c 64.67 5.69±0.42b 51.73 16.47±0.91b 24.65 1.49±0.18bc 85.21 

5% 3.85±0.39d 80.17 5.36±0.56b 54.53 16.53±0.54b 24.38 1.06±0.01c 89.48 

The data in mean indicate radical length and  % inhibition over control 
 

Table 3. Allelopathic effect of Chenopodium murale on radicle elongation of different test crops. 
 

Crops F-value P-value LSD0.05 
Wheat 118.91 0.0000*** 1.81 
Maize 9.90 0.0006*** 2.23 
Gram 546.23 0.0000*** 0.51 
Mung 17.05 0.0000*** 2.17 

 
 

Radicle elongation (cm): In Table 2 Shown the mean root length and percentage of inhibition in radicle 
elongation of four test species. The root growth was severely reduced by the extract of C. murale highly 
significantly in all test species. But wheat and gram radical growth highly reduced than remaining two test 
crops. Each concentration of extract of C. murale highly effected the radicle growth of wheat (3.85cm) and 
gram (1.06 cm) as compared to control (19.42cm and 10.07cm respectively).  It has been reported that C. 
murale extract inhibition in root growth was highly significant, (P<0.001) at all ranges of extract on barley 
plant (Johani, 2012). Inhibition percentages of root length in all crops were highest in 5% of extract. These 
studies also correlated with the findings of Siddiqui et al. (2009) who reported inhibition in gram (89.48%) > 
wheat (80.17%) > mung (54.53%) > maize (24.38%). Siddiqui et al., (2009) determined the allelopathic 
effect of leaf extract of different concentrations of Prosopis juliflora on the germination and radicle length of 
wheat and caused pronounced inhibitory effect on the growth parameters.  

Different concentration (1%, 3% & 5%) of aqueous extract of whole Chenopodium murale plant had 
clear and significant effects on the growth parameter (Table 3). In Table 3 ANOVA showed that the all test 
species strongly inhibited in each concentration of weed extract. But wheat and gram critically restricted the 
radicle growth than maize and mung. However in case of wheat and gram inhibition of growth parameters of 
seedling was pronounced than the other two crops (maize and mung). It was also correlated with the findings 
of Bora et al (1999) who found the allelopathic effect of leaf extracts of Acacia auriculiformis on seed 
germination of some agriculture crops. Speed of germination was not more affected than the germination 
percentage in all treatments. C. murale aqueous extract are reported to the suppress shoot length, shoot 
biomass, total root length, number of roots and biomass (EL-Khatib et al., 2004, Shafique et al., 2011). Our 
result showed that radicle growth was more responded and supported the phenomenon of allelopathy in 
extracts application to the test plants. According it is apparent that allelopathy was concentration dependent. 
It was confirmed by the other reports of Rai & Tripathi (1984), Rizvi & Rizvi (1987) and Daniel (1999)  Khan 
and Shaukat, (2006a and b) and Khan and Naqvi (2008) have reported similar results. 

Present study suggest that Chenopodium murale has allelopathic potential due to its inhibitory effects on 
test plants which may be due to the allelochemicals present in weed. However, there is pressing need of 
further field studies for the management of agriculture system in our country.  
 
References 
 
Bassett, I.J. and Crompton, C.W. (1978). The biology of Canadian weeds; 32 Chenopodium album L. Can. J. 

Plant. Sci. 58: 1061-1072. 
Bora, I. P., Singh, J., Borathakur, R. and Bora, E. (1999). Allelopathic effect of leaf extracts of Acacia 

auriculiformis on seed germination of some agricultural crops. Ann. For., 7: 143-146. 
Daniel, W. G. (1999). Historical review and Current Models of Forest Succession and Interference.  Florida: 

CRC Press, 237-251Pp. 
Duke S.O. (2003). Weeding with transgenes. Trends Biotechnol. 21: 192–195. 



ISLAM  ET AL (2014), FUUAST J. BIOL., 4(1): 39-42 42 

 
 

Ejaz, A.K., Khan, M.A., Ahmed, H.K. and Khan, F.U. (2004). Allelopathic effects of Eucalyptus leaf extract 
on germination and growth of Cotton (Gossypium hirustum L.) Pak. J. Weed Science Research 10: 
145-150. 

El-Khatib, A.A and Abd-Ellah, G.A. (1998) Allelopathic potential of Zilla spinosa on growth of associate 
flowering plants and some rhizosphere fungi Biol, Plantarium 41: 461-467 

El-Khatib, A.A., Hagazy, A.K. and Galal, H.K. (2004). Allelopathy in the rhizosphere and amended soil of 
Chenopodium murale. Weed Biol. Manage, 41: 37-45. 

Guertin, P. (2003): USGS weeds in the west. Project: Status of Introduced plants in Southern Arizona Parks, 
Fact Sheet for Chenopodium murale L.U.S. Geological survey/South west Biological Science Center 
Sanoran Desert field station, University of Arizona, Arizona. 

Holm, L. Doll, J., Holm, E., Pancho, J. and Herberger, J. (1997). World weeds natural histories and 
distribution. John Willey & Sons, Inc. New York, 1129pp. 

Jabeen, N. and Ahmed, M. (2009). Possible allelopathic effects of three different weeds germination and 
growth of maize (Zea mays) cultivars. Pak. J. Bot. 41(4): 1677-1683. 

Jabeen, N.M., Ahmed, M., Shaukat, S.S., Salam, I.U. (2013). Allelopathic effects of weeds on wheat 
(Triticum aestivum L.) germination and growth. Pak. J. Bot., 45(3): 807-811. 

Johani, N.A., Aytah, A. and Boutra T. (2012). Allelopathic impact of two weeds, Chenopodium murale and 
Malva parviflora on growth and photosynthesis of Barley (Hordium vulgare L.) Pak. J. Bot., 44(6): 
1865-1872. 

Khan, D. and Shaukat, S.S. (2006a). Phytotoxic potential of Achyranthes aspera L. A tropical medicinal 
weed of Pakistan. Int. J. Biol. & Biotech. 3(1): 57-79. 

Khan, D. and Naqvi, S.H.N. (2008). Phytotoxicity of aqueous extracts of Lignum tree (Guaicum officinale L.) 
against germination and seedling growth of wheat (Triticum aestivum L. Var. Kiran). Int. J. Biol. & 
Biotech. 5(3-4): 235-241. 

Khan, D. and Shaukat, S.S. (2006b). Phytotoxic effects of Prosopis juliflora Swartz DC, against some of its 
field associates and the cultivated species. Int. J. Biol. & Biotech. 3(2): 353-366. 

Khandakar, A. L. and J. W. Bradbeer (1983). Jute seed quality. Bangladesh Agric. Res. Council, Dhaka. 
Meissner, R., Nel, P.C. and Smith, N.S.H. (1979). Proc. 3rd Nat. Weed. Conf. S. Africa pp. 39-52. 
Pearcy, R., Tumosa, W.N. and Williams, K. (1981). Relationship between growth, Photosynthesis and 

competitive interaction for a C3 and C4 plant. Oecologia, 48: 371-376. 
Rai, J.P.N. and Tripathi, R.S. (1984). Allelopathic effects of Eupatorium riparium on population regulation 

of two species of galinsoga and soil microbes. Plant and soil, 80: 105-117. 
Rebaz, Z., S.S. Shaukat and I.A. Siddiqui. (2001). Allelopathic potential of Anagallis arvensis L., a 

cosmopolitan weed. Pak. J. Biol. Sci., 4: 446-450.  
Rice, E.L. (1972). Allelopathic effect of Andropogon virginicus and its persistence in old fields. J. Amer. 

Bot., 59: 752-755. 
Rizvi, S.J.H. and Rizvi, V. (1987). Improving crop productivity in India. Role of allelochemicals In:Wallen, 

G. R.Led), Allelochemicals: role in agriculture and forestry. ACS symposium series 330, pp:69-75. 
Shafique, S., Bajwa, R., Shafique, S. and Javaid, A. (2011). Herbicidal effects of aqueous extracts of three 

Chenopodium spp. on Avena fatua. Afr. J. Biotechnology 10: 6492-6496. 
Shahrokhi, S., Hejazi, S.N., Khodabandeh, H., Farboodi, M. and Faramarzi, A. (2011). Allelopathic effect of 

aqueous extract of Pig weed, Amaranthus retroflexus L. organs on germination and growth of five 
baraley cultivars. 3rd international conf. on Chemical, Biological and Environmental Engineering. 
IPCBE. Vol. 20 (2011). IACSAT Press, Singapore.  

Siddiqui, S., Bhardwaj, S., Khan, S.S. and Meghvanshi, M.K. (2009). Allelopathic effect of different 
concentration of water extract of Prosopis juliflora leaf on seed germination and radicle length of 
wheat (Triticum aestivum L.) American Eurasian Journal of Scientific Research 4(2): 81-84. 

Wardle, D.A., Nicholson, K.S. and Ahmed, M. (1992). Comparison of osmotic and allelopathic effect of 
grasses leaf extracts on grass seed germination and radicle elongation. Plant soil 140: 315-319.  

 


