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ABSTRACT 
 

Allelopathy can have an important applicaiton in areas of agriculture, especially in integrated 
protection from weeds, by using of allelopathic crops in different ways. In this research allelopathic 
effects of invasive species acacia (Robinia pseudoacacia L.)  and white goosefood (Chenopodium 
album L.) are explored on germination of   tomato (Solanum lycopersicum L.). Water extracts of dry 
leaves of white goosefoot and acacia are prepared according tothe  method : Norsworthy (2003). 
Experiment has been made in controlled laboratory conditions. Results of this research show that 
acacia and white goosefood have negative allelopathy potential and they act inhibitory on 
germination of tomatoes. Research of allelopathy and allelopathic relationships of weed species and 
agricultural cultures represents a big challenge for those people who are working in food production, 
and at the same time can be an instrument of ecologically sustainable agriculture. 
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1. INTRODUCTION  
 
Modern researches are focused on finding 
different alternative measures in fight against 
weends weeds which inflict great damage in 
agricultural production, which contributes to loss 
of yield of big 34% [1]. Therefore, allelopathy can 
have an important application in area of 
agriculture, especially in integrated protection of 
weeds, by using allelopathic crops in different 
ways [2]. 
 
Effect of allelopathy primarily depends on a plant 
which produces allelochemicals,  on which 
allelochemicals have effects [3], and many other 
factors, such as concentration of allelochemicals, 
way of releasing, plant part, state of biomass and 
others [4,5,6]. Depending on a plant species, dry 
plant parts usually show stronger allelopathic 
potential [7]. Presence of allelochemicals was 
established in most parts of the plants, that is 
plant tissue and root, stem, bark, bloom, fruit and 
seeds [8] and in different concentrations [9]. Due 
to intensive and non-selectual usage of 
herbicides, allelopathy can be sustained 
alternative in management of agricultural yields 
[10]. 
 
Robinia pseudoacacia L.(acacia) is deciduous 
tree from family Fabaceae. It originates from 
North America where it was, in the begining of 
17th of century, introduced to France, and thence 
it was spread across Europe. Due to symbiosis 
with bacterias which fix nitrogen it can grow in 
poor soil and conquer degraded areas early [11]. 
Nasir et al. [12] proved that lack of vegetation 
under acacia trees is outcome of allelopathic 
activities. Isolated allelopathic chemicals 
(robinetin, myricetin and quercetin) from leaves 
and other parts of a plant can have a great 
allelopathic impact in invasion of acacia to bigger 
areas. Researches have shown that reduction of 
biodiversity has the most harmful effects of 
biological invasions [13,14]. Soltys et al. [3] 
proved that allelochemical cyanamide (which is 
produced by acacia) can be used as a natural 
herbicide in cultures which are not very sensitive 
to cyanamide. 
 
Chenopodium album L. (white goosefoot) is an 
annual herbaceous plant from family 
Chenopodiaceae. It is a cosmopolitan weed in 
more than 40 types of crops [15]. The tree is tall 
and strong, and grows over 1 meter in height. 
The leaves are oblong, with serrated edge and a 
long petiole. The flowers are small, greenish, 
gathered in panicle blooms. They bloom from july 

to september. One plant can produce huge 
number of seeds annually – up to 800 000 (3-20 
000 in average) [16]. Earlier researches show 
that presence of white goosefoot in soil can 
cause reduction of wheat growth [17], green 
salad [18], alfalfa [19], and other species of crops 
[20]. Research of Rezaei and Yarnia [21] has 
clearly shown that Chenopodium album had the 
biggest effect to decrease of mass of dry roots 
and shoots, length of roots and bimass of 
saffron. 
 
Primary goal of this research is to examine 
allelopathic effect of water extract of invasive 
species of acacia (Robinia pseudoacacia L.) and 
weed species of white goosefoot (Chenopodium 
album L.) on germination and development of 
very important agriculatural culture of tomato 
(Solanum lycopersicum L.). Allelopathic effect 
was determined through an experiment, which is 
done in a controlled laboratory conditions. 
 

2. MATERIAL AND METHODS  
 
The research was conducted in 2020 in the 
laboratory for food technology at the Faculty of 
Technology in Tuzla, in laboratory for plant 
physiology  of Science and Mathematics faculty 
in Tuzla. 
 
For the preparation of extracts used sheets of the 
weed species white goosefoot (Chenopodium 
album L.) and invasive species of acacia 
(Robinia pseudoacacia L.). Plant material  was 
properly disinfected in running water. The leaves 
were air dried and then in an oven constantly at a 
temperature of  70 ° C, 3 days for 8 hours, and 
they were stored in a desiccator in the meantime. 
Stalks were removed from dried leaves, then 
they were grounded to powder with mortar and 
pestle. Aqueous leaf extracts of white goosefoot 
and acacia were prepared according to the 
method of Norsworth (2003), by  submerging 100 
grams of chopped and dried leaves in 1000 ml of 
distilled water. The resulting mixtures were  in a 
laboratory for 24 hours at room temperature (22 
(± 2) ° C). After the he aqueous extracts were  
filtered through multilayer sterile gauze to 
remove rough  particles, after which they were 
transferred to sterile plastic containers. From the 
base extract 3% and 5% solutions  were 
prepared immediately before use. 
 
In the experiment, seed material of the test plant 
species from the family Solanaceae was used, 
tomato (Solanum lycopersicum L.) variety Saint 
Pierre. Before the experiment, the seed is 
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disinfected in 90% ethanol and distilled water, 
and then washed in a solution of isosan. After 
disinfection, the seeds of each species were  
immersed separately in distilled water in a glass 
beaker and left overnight to swell. 
 
The experiment was performed under controlled 
laboratory conditions. In each Petri dish diameter 
90 mm, 30 tomato seeds were evenly distributed. 
Then, the same of certain extract  was added , 
while the control filter paper was  moistened with 
distilled water. Petri dishes with the seeds were 
transferred to an incubator at 25 ° C and in the 
absence of light.  The experiment was performed 
in three series of repetitions. Germination 
percentage was monitored every 24 hours for a 
period of 6 days. On demand, the seeds were 
watered with a suitable aqueous solution to 
prevent drying out. 
 
At the end of the evaluation period, fresh root 
mass (g) and fresh shoot mass were weighed. 
Allelopathic influence was assessed by 
measuring the following parameters: 
 
a) Total germination (%) (calculated for each 

replication according to the formula G = 
(number of germinated seeds / total 
number of seeds) x100) 

b) Average germination time (MGT) 
calculated according to the equation MGT 
= ∑ (Dn) / ∑ n; where n is the number of 
seeds germinated on day D, and D is the 
number of days from the beginning of 
germination. 

c) Germination index (GI) was calculated 
using the formula GI = number of 
germinated seeds /days of first count + ... 
+ number of germinated seeds / final 
number of days 

d) Fresh mass of seedlings (g) using 
analytical scale (0.1g) 

e) Comparative length of root and shoot of 
seedlings; photographs of seedlings on the 
substrate of millimeter paper. 

 
The collected data were processed by computer 
in Excel. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Allelopathic Effects of Acacia and 
White Goosefoot on Germination of 
Tomato 

 

Aqueous extracts prepared from the dry mass of 
acacia leaves and white goosefoot  showed 

negative allelopathic effect on tomato seed 
germination (Fig. 1). 
 
Germination of tomato seed was inhibited 
significantly by the use of extracts of acacia and 
white goosefoot (Fig.1), and the highest inhibitory 
impact was showed by 5% water extract of leaf 
of white goosefoot which reduced total 
germination by 68,86 %. Mallik and Tesfai [22] 
state that water extracts of the dry above-ground 
mass of white goosefoot (Chenopodium album 
L.) in concentration of 1% reduced growth of soy 
for 5,8%, 29,0 % and 14,5%, and the depth 
seedlings in average of 12,5%. Results showed 
that water extracts of white goosefoot have 
inhibitory effect on germination of chickpeaks 
(Cicerarietinum L.) [23]. Rahimzadeh et al. [24] 
stated that the aqueous extracts of the roots of 
Chenopodium album L. significantly reduced 
germination rate, germination percentage, shoot 
length, root lenght and dry mass of seedlings of 
lentils (Lens culinaris Med.). Majeed et al. [25] 
show that different concentrations of aqueous 
extracts of Chenopodium album decreased 
wheat plant height, number of shoots, number of 
spikelets, number and yield of grains, and weight 
of 1000 grains, especially in higher 
concentrations, while lower concentrations (less 
than 25%) had stimulatory effects. 
 
Aqueous extract of acacia leaves  at a 
concentration of 5% reduced the germination of 
tomatoes in large extent by 51.10%. Previous 
results [12] showsed  that the extracts of acacia 
leaves have an inhibitory effect on the 
germination and growth of test plants, suggesting 
to its possible allelopathic action which 
contributes to the invasiveness of the species. 
Aqueous extracts of dry leaves of acacia and 
white goosefoot  in a concentration of 3% had a 
lower allelopathic effect on the germination of 
tomato seeds. 
 

3.2 Average Tomato Germination Time 
(MGT) 

 
During the 6 days state of germination and 
growth of tomato seeds was monitored, as 
expected the seeds of the control treatment 
germinated the fastest. Average time of tomato 
germination in control treatment and treatments 
of different concentrations of aqueous solutions 
of acacia and white goosefoot , expressed in 
days is presented in Fig. 2.  
 
Tomato seeds treated with aqueous extracts of 
acacia and white goosefoot needed some more 
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time to germinate, which is  manifested the best  
in the average time of seed germination of 
tomatoes in 5% aqueous acacia extract which 
was 5.4 days. Average tomato germination time 
in the treatment with 3% aqueous acacia extract 
was 5 days, while fthe germination of tomato 
seeds in 5% and 3% water extracts of goosefoot, 
on average, took 4.25 days and 4.51 days, 
respectively. 
 

3.3 Tomato Germination Index (GI) 

  
Germination index (GI) is the method of analysis 
that describes the ratio of percentage of 
germination and germination rate the best. 

Germination percentage and average 
germination time are not sufficient indicators for 
germination activities within a certain time frame. 
Germination index of control treatment and 
aqueous extracts of acacia and white goosefoot 
is presented in Fig. 3. 
 
The lowest germination index was recorded in 
tomato seed treatments with 5% aqueous 
extracts of acacia and white goosefoot, which 
confirms the above views that it is       
allelopathic effect in terms of inhibition of 
germination and growth more effective at     
higher concentrations of extract (Fig.4, 5, 6, 7, 8 
and 9). 

 

 
 
Fig. 1. Impact of water extracts of acacia and white goosefoot on germination of tomato seed 

 

 
 
 

Fig. 2. Average germination time of tomato in controled threatment and threatments of 
different concentrations of water suspensions of acacia and white goosefoot, expressed in 

days 
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Fig. 3. Germination index of control treatment and treatment with aqueous extracts of acacia 
and white goosefoot 

 

 
 

Fig.4 Control threatment       Fig. 5% water extract of acacia      Fig. 6. 5% water extract of white 
goosefoot 

 

 
 

Fig. 7. Control threatment     Fig.8. 3% water extract of acacia    Fig. 9. 3% water extract of white 
goosefoot 

 

 
 

Fig.10. Root length of control treatment seedlings and root length of treated 5%aqueous 
acacia extract (left); Root length of control treatment seedlings and length of root treated with 

5% aqueous extract of white goosefoot (right) 
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3.4 Impact on Fresh Root Mass and Shoot 
Seedlings  

 
Measurement of fresh root mass and shoot of 
tomato seedlings was possible only in control  
treatment and it averaged 0.1 grams for the root 
and  0.133 grams for seedlings. In treatments 
with aqueous acacia extract in concentrations of 
5% and 3% only fresh root mass was measured 
in all batches, and it was averaged 0.1 gram, but 
for shoots in all three series it was neglible and 
could not be weighed on an analytical scale. 
Considering the low percentage of tomato 
germination in the treatment  with 5% aqueous 
extract of white goosefoot it was not possible to 
weigh fresh mass of rootlets.  
 

3.5 Influence on Seedling Root Length 
 
Allelopathic imact of aqueous solutions of acacia 
and white goosefoot on germination and 
agricultural growth of tomato crops can also be 
assessed on the basis of seedling root length. 
For this purpose, representative seedlings of 
control treatment in parallel with seedlings 
treated with water solutions of acacia and white 
goosefoot were photographed on a graph     
paper backing. As expected, the longest         
root growth was recorded in control      
treatments, while rhizomes and seedlings in 
treatments with solutions of acacia and white 
goosefoot were short, small and stunted growth 
(Fig.10). 

 
4. CONCLUSION 
 
Based on the research results, the following 
conclusions were drawn: 
 

 Aqueous extracts of acacia in 
concentrations of 5% and 3% inhibit seed 
germination oftomatoes. Aqueous extract 
prepared from dried acacia leaves in a 
concentration of 5% reduced tomato 
germination by 51.10%. A concentration of 
3% reduced germinationby 37.80%. 

 The greatest negative allelopathic effect 
was shown by the aqueous extract of white 
goosefoot concentration at 5% and 
inhibited tomato germination by 68.86%, 
while in concentration of 3% germination 
was decreased by 33.30%. 

 Measurements of average germination 
time and germination index indicate that 
seeds of tomatoes treated with different 
concentrations of aqueous extracts of 

acacia and white goosefoot did not 
germinate equally in relation to the control 
treatment, although the conditions for 
germination were identical (absence of 
light, constant temperature of 25 ° C for of 
6 days). 

 Allelopathic effect is also observed through 
the fact that seedlings are treated with 
water extracts of acacia and white 
goosefoot of different concentrations differ 
morphologically from seedlings from the 
control treatment. It is about the length of 
the seedlings themselves, ie the presence 
or lack of shoots. The longest seedlings 
are control treatments, and the smallest 
are those treated with an aqueous extract 
of white goosefoot  in a concentration of 
5%. 

 This research was conducted in laboratory 
conditions and can be used as a starting 
point the assumption that outdoor tomato 
cultivation should be organized at a greater 
distance of acacia, which is often present 
on the edges of production plots. Also, it is 
important to remove the weed species of 
white goosefoot from tomato plantations 
because it would in the early stages of 
growth and development exert a negative 
allelopathic effect, and  significantlyreduce 
the desired yield of this very important 
agricultural crop. 
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