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ABSTRACT  
 

Leaf aqueous extracts of Eucalyptus globulus were used to test their effect on growth of Ammi 
majus (broad-leaved weed) and Avena fatua (narrow weed) infested with Pisum sativum in pot 
experiment. So, two pot experiments were carried out for  this purpose in the green house of the 
National Research Centre, Giza, Egypt in the two winter seasons 2014/2015 and 2015/2016. The 
extract was applied in the soil at concentrations 0, 10, 20, 40 and 60 %. The percentage of fresh and 
dry biomass of Ammi majus and Avena fatua was significantly lower than that in the control. Ammi 
majus fresh and dry biomasses were affected by the Eucalyptus extract more than that in Avena fatua 
as compared to untreated weeds. Using Eucalyptus leaf extract at 60 % caused the greatest growth 
inhibition in both weeds compared to corresponding control. On the other hand, the inhibition in weed 
growth was accompanied by the increase in Pisum sativum growth and yield. The increase in Pisum 
sativum growth was associated with increase in chlorophyll a, chlorophyll b and carotenoids in fresh 
leaves as well as protein content in seeds. The results of these experiments therefore suggested that 
Eucalyptus leaf extract will be an alternative tool for controlling weeds.  
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Introduction 
 

The interference of weeds with the economic plants reduces the quality and the quantity of the 
yield product inducing great loss in the yield (El-Metwally et al., 2010 and El-Rokiek et al., 2013). 
Ahmed et al., (2014) recorded about 40 % loss in Pisum sativum yield by the interference of Malva 
parviflora with the plant. El-Masry et al. (2015) recorded similar results. Competition between 
Setaria virids and Corchorus olitorius with Phaseolus vulgaris reduced Phaseolus yield by about 36% 
(El-Rokiek et al., 2016).  Similar results were obtained by El-Nagdi et al. (2016). So, increasing plant 
production is the main strategy.  For this purpose many workers searched for sufficient and safe 
methods for controlling weeds to reduce their interference with the main crops. Several methods were 
used to inhibit weed growth and consequently, realize great economic return. Using some plant 
extracts (Allelopathic methods) are one of these methods.  Many workers used different allelopathic 
materials extracted from allelopathic plants as natural bioherbicides (El-Rokiek and Eid, 2009; Jabran 
et al., 2010; Mahmood et al., 2010 and Ahmed et al., 2014).  Eucalyptus globulus is one of these 
allelopathic plants.  It has been reported that Eucalyptus species posses high allelopathic activity 
(Singh et al., 2005; Batish et al., 2007&2008; Niakan and Saberi, 2009; Kaur et al., 2011; Rassaeifar 
et al., 2013 and Dejam et al., 2014). Daneshmandi and Majid (2009) reported that leaf leachate of 
Eucalyptus globulus completely inhibited rhizome germination of bermudagrass in 50% w/w of 
mulch treatments and severely reduced the weed growth. El-Rokiek et al. (2011) recorded sever 
reduction of Cynoden dactylon and Echinochloa colonum growth with using Eucalyptus leaf extracts. 
Ataollahi et al. (2014) reported significant suppression in germination percentage and rate, root and 
shoot lengths and fresh and dry weights of Solanum nigrum by Eucalyptus leaf extract. In addition, 
leaf water extract of Eucalyptus significantly reduced weeds growth by reducing weed density, fresh 
and dry weed biomass (Khan et al., 2015). In other work, it was found that Eucalyptus globulus leaf 
extract has inhibitory effect on seed germination and seedling growth of barley plant (Morsi and 
Abdelmigid, 2016). Abou El-Ghit (2016) attained similar results on Malva parviflora weed. 
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Objective  
 

This investigation was carried out to know in what extent both broad weed (Ammi majus) and 
narrow weed (Avena fatua) as well as Pisum sativum were affected by Eucalyptus leaf extract.  

 
Materials and Methods 

 
      Preparation of the Eucalyptus leaf extract 
 

Eucalyptus globulus leaves were collected and washed with tap water to remove dust then left 
in the shade till dry.  The dried leaves were ground to a fine powder, 300, 600, 1200 and 1800g of the 
powder were transferred to labeled beakers. Three liters of distilled water were added to each beaker 
and shaken well and allowed to soak for 48 h at room temperature. The produced leaf extracts were 
collected and filtered to get extracts of, 10,  20, 40 and 60%. The process of extraction was repeated 
according to need so; the extracts were always fresh. 

 
Pot experiments 
 

Pot experiments were done in the greenhouse of the National Research Centre, Egypt during 
two winter seasons 2014/2015 and 2015/2016.  Pisum sativum (peas) seeds cv. MasterB used in the 
experiment were obtained from Agricultural Research Centre, Egypt. The pots, 30 cm in diameter and 
30 cm in height, contained equal amounts of sieved soil (2: 1 v/v clay and sand). Pisum sativum seeds 
were selected for uniformity by choosing those of equal size and with the same colour. Seeds were 
sown 2 cm deep and allowed to germinate. All pots were infested with the same weight of weed seeds 
(0.03 g) of Ammi majus and Avena fatua and mixed thoroughly at a depth of 2 cm in the soil. P. 
sativum seeds and weeds were sown at the same time. The cultivated P. sativum were thinned two 
weeks after sowing so that three homogeneous seedlings were left per pot. Super phosphate was 
added to each pot before sowing while Ammonium nitrate was added during plant growth. (2: 1 w/w). 
The experiment consisted of six treatments including: two untreated controls, P. sativum only, P. 
sativum with A. majus and A. fatua (unweeded treatment). The other four treatments were the 
Eucalyptus leaf extracts. The prepared Eucalyptus leaf extract at 10, 20, 40 and 60 % was added to the 
pots contained P. sativum plants and the two weed species at the rate of 500ml / pot. The treatments 
were applied every week starting from two weeks-old plants for three times. The data were taken at 
35 days after sowing and at harvest.  
 
Characters studied 
 
Weeds 
 

Three replicates were collected from each treatment in both season 35 days after sowing (DAS) 
and at the end of the season. Fresh and Dry biomass (growth characters) of both Ammi majus and 
Avena fatua (g/pot) were taken. 
 
Pisum sativum plants 

 
Plant growth 
    

 In both seasons, samples of Pisum sativum plants were collected from each treatment to 
determine: plant height (cm), number of leaves/plant, fresh and dry biomass / plant (g) at 35 DAS. 
 
Yield and yield components 

 
At harvest, samples of P. sativum plants were taken from each treatment to determine: number 

of pods/plant, number of seeds/pod,  fresh weight of pods/ plant (g), fresh weight of seeds / plant and 
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weight of 100 dry seeds. 
 
Chemical analysis 
 
Determination of photosynthetic pigments: 

 
Chlorophyll a, b and carotenoids (mg/g) were extracted from fresh leaves according to the 

procedure of Moran (1982). 
 

Total protein content was extracted from dry finally ground seeds according to the method of Lowery 
et al. (1951). 

 
Statistical analysis 
     

All data were statistically analyzed according to Snedecor and Cochran (1980) and the 
treatment means were compared by using LSD at 5% probability. 

 
Results 

 
Weeds 
 

The results in Table (1) show inhibition in fresh and dry biomass of both weeds i.e. A. majus 
and A. fatua 35 DAS as well as at crop harvest by Eucalyptus leaf extract. The reduction in growth of 
weeds increased with increasing concentration up to 60%. The lowest inhibitions in both weeds were 
recorded by 10% extract.  The inhibition in A. majus was higher than that in A. fatua as compared to 
their corresponding control. The reduction in A. majus growth reached to about 79% of the control 
treatment (P. sativum + A. majus + A. fatua), while the inhibition in A. fatua reached about 69 % at 
crop harvest by adding  60 % of Eucalyptus leaf extract to the soil. 
 

Table 1: Effect of Eucalyptus globulus leaf extract on fresh and dry biomass (g/pot) of Ammi majus and Avena 
fatua associated Pisum sativum cv. Master B 

Treatments Eucalyptus 
leaf Extract 
concentration 

35 days after sowing At the end of the 
season 

Ammi majus Avena fatua Biomass 
Fresh 

biomass 
Dry 

biomass 
Fresh 
biomass 

Dry 
biomass 

A.majus A. fatua 

Weed free pisum 0 0.000 0.000 0.00 0.000 0.000 0.000 
Pisum+A.+A. 0 0.388 0.062 17.50 4.234 5.000 19. 800 
Pisum+A.+A. 10% 0.358 0.057 9.50 3.234 4.100 13.333 
Pisum+A.+A. 20% 0.134 0.043 8.90 2.597 3.466 12.000 
Pisum+A.+A. 40% 0.055 0.003 7.66 1.578 1.600 10.766 
Pisum+A.+A. 60% 0.034 0.003 5.50 1.384 1.036 6.060 

LSD at 5% 0.003 0.001 0.78 0.300 0.220 0.660 

A+ A = Ammi majus and Avena fatua 

 
Pisum sativum growth 

 
The results in Table 2 reveal increasing in P. sativum plant height, number of leaves as well as 

fresh and dry biomass. The decrease in weed growth (Table 1) was accompanied with the increase in 
these criteria that represented the plant growth. Eucalyptus leaf extract caused significant increase in 
P. sativum growth when applying 20, 40 and 60 %. Using 60% of the extract is the major cause of the 
highest P. sativum growth. Dry biomass increased over unweeded control by about 34 % by using 
60% of the extract. However, infesting of both broad (A. majus) and narrow weeds (A. fatua) with P. 
sativum plants ( unweeded) reduced plant growth significantly under that in plants only (weed free). 
Dry biomass due to this interference reached 49% of its corresponding in plant only. 
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Table 2: Effect of Eucalyptus globulus leaf extract on some growth characters of Pisum   sativum cv. Master B 

Treatments 
Eucalyptus leaf 

Extract 
concentration. 

Plant height 
(cm) 

No. of 
leaves 

Fresh biomass 
(g) 

Dry biomass 
(g) 

Weed free pisum 0 29.33 10.00 4.58 1.617 
Pisum+A.+A. 0 24.33 6.33 1.91 0.819 
Pisum+A.+A. 10% 23.00 7.00 2.20 0.844 
Pisum+A.+A. 20% 26.66 7.00 2.50 0.871 
Pisum+A.+A. 40% 30.66 9.16 3.83 1.087 
Pisum+A.+A. 60% 35.66 10.00 4.41 1.101 

LSD at 5% 2.28 0.31 0.61 0.041 

 
Yield and yield components 
 

Yield and yield components of P. sativum  (number of pods  / plant, number of seeds / pod, 
fresh weight of pod / plant, fresh weight of seeds / plant as well as weight of 100 dry seed ) in pots 
that were treated with Eucalyptus extract at different concentrations (20, 40 and 60 %) increased 
significantly over that in unweeded pots (Table 3).  High percentage of increase in P. sativum yield 
was recorded in pots treated with 60% of Euclyptus leaf extract. High net return in fresh weight of 
pods / plant was in pots treated with 60% of the extract recording about 122 % over that in unweeded 
pots (control). Similar trends were recorded in weight of seeds / plant and weight of 100 seeds. 
However, the competition between the two weeds, A. majus and A. fatua  with P. sativum  plants in 
untreated pots reduced significantly fresh weight of pods / plant to about 61 % under that in pots 
containing plants only (weed-free plants).  
 
Table 3: Effect of Eucalyptus globulus leaf extract on yield and yield components of  Pisum sativum cv.  
               Master B 

Treatments 
Eucalyptus 
leaf Extract 

concentration. 

No. of 
pods/plant 

No. of 
seeds/pod 

Fresh 
weight of 
pods/plant 

Fresh Wt. 
of 

seeds/plant 

Wt. of 100 dry 
seeds 

Weed free pisum 0 7.13 5.03 14.44 10.56 20.06 
Pisum+A.+A. 0 5.10 3.10 5.63 5.44 11.87 
Pisum+A.+A. 10% 5.06 3.03 5.80 5.71 11.92 
Pisum+A.+A. 20% 5.86 3.36 8.40 7.44 13.76 
Pisum+A.+A. 40% 6.33 3.80 8.75 8.20 15.21 
Pisum+A.+A. 60% 6.20 4.13 12.50 8.75 18.27 

LSD at 5% 0.28 0.23 0.42 0.26 0.85 
 

Photosynthetic pigments and protein contents 
 

Chlorophyll a, Chlorophyll b and Carotenoids in fresh leaves of P. sativum reveal significant 
increase over that in unweeded control (Table 4). Great significant increase was measured by using  
60 % of Euclyptus extract. 
 
Table 4: Effect of Eucalyptus globulus leaf extract on the contents of pigments in leaves and protein in the 

yielded seeds of Pisum sativum cv. Master B 

Treatments 

Eucalyptus leaf 
Extract 

concentration 
 

Pigment contents (mg/g fresh leaves) 
Protein contents 
(mg/g dry seeds) Chl. a Chl.b Carotenoids 

Weed free pisum 0 1.941 1.536 0.661 30.10 
Pisum+A.+A. 0 1.486 1.109 0.526 17.76 
Pisum+A.+A. 10% 1.596 1.176 0.578 24.97 
Pisum+A.+A. 20% 1.651 1.281 0.654 27.29 
Pisum+A.+A. 40% 1.823 1.446 0.653 28.43 
Pisum+A.+A. 60% 2.394 1.554 0.739 32.47 

LSD at 5% 0.110 0.097 0.062 2.26 
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      Table 4 also show that protein content in dry seeds of P. sativum realized significant increase 
over that seeds in unweeded plants recording high level by 60% application of Eucalyptus extract. 

 

Discussion 
 

Allelopathic plants produced secondary metabolites in the surrounding environment that are 
stimulating or inhibiting to the neighboring other plants (Singh et al., 2005).  These allelopathic 
materials are produced by different parts of the allelopathic plants e.g., leaves, stems or roots 
(Vaithiyanathan et al., 2014 and El-Rokiek et al., 2016). Results of the current work indicated that 
fresh and dry biomass of both, A. majus and A. fatua 35 days after sowing were significantly reduced 
by addition of Eucalyptus extracts to the soil especially at 60 % (Table 1). The results also were true 
for both weeds at crop harvest in comparison to unweeded untreated control. So, Eucalyptus leaves 
possess strong allelopatic activity against both weeds especially A. majus (Singh et al., 2005; Batish et 
al., 2007&2008; Niakan and Saberi, 2009; Rassaeifar et al.; 2013 and Dejam et al., 2014). The results 
were obtained by Daneshmandi and Majid (2009) that leaf leachate of Eucalyptus globulus 
completely inhibited rhizome germination of bermudagrass came in accordance with the current 
results.  El-Rokiek et al. (2011); Ataollahi et al. (2014) and Khan et al., (2015) obtained similar 
results. In addition, Abou El-Ghit (2016) recorded significant reduction in Malva parviflora weed 
growth by Eucalyptus leaf extract; therefore, confirming the results we obtained. The allelopathic 
materials produced by the allelopathic plants, herein, Eucalyptus globulus leaves; may be the cause of 
weed inhibition as have been reported by several workers (El-Rokiek and Eid 2009; El-Rokiek and 
El-Nagdi 2011 and El-Rokiek et al., 2016). El-Rokiek et al. (2011) attributed the inhibition of 
Cynodon dactylon and Echinochloa colonum growth by Eucalyptus leaf extract to the presence of 
caffeic, ferulic, benzoic, chlorogenic, hydroxybenzoic and cinnamic acids in the extract. 

On the other hand, the negative effect of Eucalyptus leaf extract on competitive weeds was 
associated with increasing in both P. sativum growth and yield. Therefore, the results in Table 2 
indicate the increase in different growth criteria such as plant height, number of leaves, fresh and dry 
biomass of the main crop P. sativum. The increase in growth was accompanied by increasing in yield 
and its components represented by number of pods / plant, number of seeds / pod, weight of pods / 
plant, weight of seeds / plant (yield / plant) as well as weight of 100 seeds. Many workers proved that 
controlling weeds and consequently reduction of weed competition increased the crop growth and 
yield (El-Metwally et al. 2010; El-Rokiek et al. 2013, Ahmed et al., 2014; El-Masry et al., 2015 and 
El-Rokiek et al., 2016). The increase in growth and yield of P. sativum was concomitant with increase 
in chlorophyll a, chlorophyll b as well as Carotenoids in P. sativum leaves. Furthermore, there is net 
return on protein content in the yielded seeds that increased also. Increased metabolic activity in 
plants was assumed to be resulted from increase in photosynthetic pigments (Coruzzi and Last, 2000). 
However, Photosynthetic pigment contents were correlated with growth behavior whether increase or 
decrease. In this connection, Abou El-Ghit (2016) reported that the reduction of growth of Malva 
parviflora weed (60 days old) was accompanied by reduction in photosynthetic pigments and 
nitrogenous compounds content. 

 
Conclusion 
 

The current study reveals great significant reduction in both Ammi majus and Avena fatua by 
using Eucalyptus leaf extract at 40 and 60%. This reduction was accompanied by increase in growth 
and yield of Pisum sativum. Therefore leaf water extract of Eucalyptus will be promising as 
bioherbicides in controlling weeds. 
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