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Abstract 
 
The seeds of Swietenia mahagoni L. (Meliaceae) have been used as a traditional medicine for a long time. However, there is no 
report on its allelopathic activity. Considering allelopathy as an ecologically sound weed management approach, the aqueous 
methanol extracts of S. mahagoni seeds were examined on seedling growth of four dicotyledonous plants; cress, alfalfa, rapeseed, 
lettuce, and three monocotyledonous plants; barnyard grass, timothy and foxtail fescue at six concentrations (0.001, 0.003, 0.01, 
0.03, 0.1 and 0.3 g dry weight (DW) equivalent extract/mL). The powder of S. mahagoni seeds was extracted with aqueous 
methanol, filtered and evaporated completely. The crude extract was then diluted with methanol to prepare six concentrations. 
The seeds of test plants were incubated for 48 h and the shoot and root length was measured. The suppression activity of S. 
mahagoni seed extracts was concentration-dependent and species-specific. For 50% inhibition (I50) of shoot and root growth of 
monocotyledonous plants, the required concentrations ranged from 0.0433-0.1443 and 0.0007-0.0348 g DW equivalent 
extract/mL, respectively. In case of dicotyledonous plants, I50 values for the growth of shoot and root ranged from 0.0040-0.1077 
and 0.0010-0.0248 g DW equivalent extract/mL, respectively. Considering I50 values, the shoot growth of cress and the root growth 
of barnyard grass were the most sensitive, whereas foxtail fescue is found the least sensitive to the seed extracts of S. mahagoni. 
These findings suggest that the seed extracts of S. mahagoni may possess growth inhibitory substances and; therefore, might have 
possibility to be used in the biological weed management option. 
 
Keywords: Allelopathy; aqueous methanol extracts; biological weed management; Mahogany; Meliaceae. 
Abbreviations: DW- dry weight; I50-concentration required for 50% inhibition. 
 
Introduction 
 
From the beginning of agriculture, crop loss is caused by 
many kinds of pests, plant pathogens, harmful insects, and 
weeds. Among these pests, weeds are the most important 
barriers to crop production. They always have a deleterious 
effect on crops and cause about 34% yield losses of crops 
(Pitelli, 1985; Jabran et al., 2015). As weed causes significant 
loss on crop yields and quality, proper management of weed 
is an important and reclaim task in agriculture (Beveridge 
and Naylor, 1999; Davies and Welsh, 2002). To manage 
weeds, the growers mostly depend on synthetic herbicides 
due to their availability and quick action (Aktar et al., 2009). 
But indiscriminate use of herbicides now possesses a 
conceivable risk both to human beings and the environment 
(Mazumder, 2011; Daniel et al., 2013). Furthermore, the 
residues of pesticides have also been discerning in human 
breast milk, which has effects on prenatal exposure and 
children health (Pirsaheb et al., 2015). 
Now, it is the most important to find for alternative weed 
management practices to mitigate the problems of synthetic 
herbicides. Natural products based alternative management 
options rather than the use of synthetic chemicals might be 
helpful to control weeds in sustainable agriculture (Khanh et 

al., 2007). In this regard, allelopathy may play an important 
role, in which allelopathic substances (allelochemicals) are 
released from one plant and affect negatively to the growth 
of surrounding plants (Rice, 1984). This phenomenon has 
encouraged researchers to search for eco-friendly 
management of weeds in a sustainable way (Farooq et al., 
2011). The allelopathic research has mainly focused on 
reduction of herbicides use, perceived the allelopathic 
effects towards agricultural production and equipped an 
effective method for sustainable crop production in 
ecological arrangement (Macias et al., 2007; Li et al., 2010; 
Han et al., 2013; Jabran et al., 2015). 
To explore allelopathic activity, medicinal plants have drawn 
attention to the researchers to find out growth inhibitory 
substances to control weeds (Gilani et al., 2010). Swietenia 
mahagoni (L.), a large perennial tree belonging to the family 
Meliaceae, produces good quality timber and mainly 
cultivated in tropical area such as in India, Malaysia and 
Southern China (Mulholland et al., 2000). The plant is 
commonly known as mahogany and deciduous in nature. 
The brown coloured capsules (fruits) of S. mahagoni are 
known as sky fruits, consists of numerous winged seeds. 
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When the fruits become matured, the shell become split 
into sections and the seeds are dispersed to the ground and 
surrounding areas. The seeds have been used as folk 
medicine for the treatments of diabetes, hypertension and 
malaria for a long time (Nagalakshmi et al., 2001).  In India 
and Indonesia, the seeds of S. mahagoni were used as 
traditional medicine to treat diabetes (Joshi et al., 2000). S. 
mahagoni seeds have also been reported to have 
antimutagenecity, antitumour and anti-inflammatory 
activities (Guevara et al., 1996). Although the medicinal uses 
of S. mahagoni have been recognised, there is no scientific 
report available on the allelopathic activities of this plant. 
Therefore, this study was conducted to assess the 
allelopathic activity of the seeds of S. mahagoni on some 
crops and weed species. 
 
Results 
 
Effects of seed extracts of S. mahagoni on the shoot growth 
of test plant species 
 
The inhibitory effects of seed extracts of S. mahagoni on the 
growth of shoot of test species were shown in Fig 1. and Fig 
2. The extracts of S. mahagoni seeds significantly inhibited 
the shoot growth of all test species. At the concentration of 
0.1 g DW equivalent extract /mL, the shoot growth of lettuce 
was significantly inhibited by 23.6% of control. At the same 
concentration, the shoot growth of other test species such 
as cress, alfalfa, rapeseed, barnyard grass, timothy and 
foxtail fescue were also significantly inhibited by 29.0, 35.7, 
52.9, 37.8, 53.0 and 63.2% of control, respectively (Fig 2.). At 
the concentration of 0.3 g DW equivalent extract/mL, the 
shoot growth of lettuce, rapeseed, alfalfa, cress, barnyard 
grass, timothy and foxtail fescue were inhibited significantly 
by 5.3, 9.1, 9.5, 12.1, 12.9, 21.7 and 23.6 % of control, 
respectively (Fig 2.). The correlation coefficient (r) between 
shoot growth and concentration of seed extracts ranged 
from -0.840 to -0.971 (Table 1). The I50 values for the growth 
of shoots of test species were ranged from 0.0040 to 0.1443 
g DW equivalent extract/mL (Table 2).  
 
Effects of seed extracts of S. mahagoni on the root growth 
of test plant species 
 
The seed extracts of S. mahagoni significantly inhibited the 
root growth of the test species. Inhibition also depended on 
extract concentrations (Fig 1. and Fig 3.). The root growth of 
lettuce was completely inhibited at the concentration of 0.3 
g DW equivalent extract/mL. At the same concentration, the 
root growth of cress, alfalfa, rapeseed, barnyard grass, 
timothy and foxtail fescue were significantly inhibited by 2.7, 
8.9, 6.1, 3.0, 7.1 and 12.7 %, respectively, compared to 
control (Fig 3.). As shown in Fig 3, the root growth of 
barnyard grass inhibited mostly (5.0 % of control) followed 
by cress, lettuce, timothy, rapeseed, foxtail fescue and 
alfalfa (6.6, 10.2, 14.3, 17.0, 25.4 and 36.8 % of control 
respectively) at the concentration of 0.1 g DW equivalent 
extract/mL. At this concentration, significant inhibition was 
found in all test species except alfalfa. There was a negative 
correlation between the concentration of seed extracts and 
the root length of all test plant species and the r values 
ranged from -0.542 to -0.878 (Table 1). The I50 values of seed 
extracts of S. mahagoni for the root growth of test species 

ranged from 0.0007 to 0.0348 g DW equivalent extract/mL 
(Table 2).  
 
Discussion 
 
The seeds of S. mahagoni have been reported for its 
therapeutic value. This is because of containing 
tetranortriterpenoids and fatty acids which is considered as 
bioactive compounds (Bacsal et al., 1997). Sahagal et al. 
(2009) reported the presence of several phytochemicals 
such as alkaloids, anthraquinones, cardiac glycosides, 
terpenoids, and saponins in the seeds of S. mahagoni. They 
also tested the crude methanolic seed extracts of S. 
mahogoni for antimicrobial activity and found that the seed 
extracts of S. mahogoni possess activity against some 
microorganisms. In this study, we evaluated the allelopathic 
activity of the aqueous methanol seed extracts of S. 
mahagoni on other plant species and found prominent 
growth inhibition of the test species. 
The seed extracts of S. mahagoni had inhibitory effects on 
the shoot and root growth of both dicotyledonous and 
monocotyledonous plant species. The seeds of all tested 
species in this experiment were kept only with the extracts 
of S. mahagoni seeds and incubated in dark chamber. Thus, 
seedlings were not influenced by any other nutrient media 
or any environmental factors. So, the inhibitory activity on 
test plant species might be due to the existence of growth 
inhibitory substances presence in the seeds of S. mahagoni. 
The growth retarding activity of plant extracts containing 
phytotoxic substances was also reported in previous studies 
(Ma et al., 2011; Islam and Kato-Noguchi, 2016b). 
Results obtained in this study depicted that the growth 
inhibition of seedlings was increased with the increases of 
extracts concentrations (Fig 2. and Fig 3.). This may simply 
because of the greater amount of inhibitory substances 
present in the concentrated extracts and well agreed with 
the findings of Sarkar et al. (2012). In line with our results, 
several researchers also reported similar findings of 
concentration dependent activity of plant extracts having 
allelopathic potential (Einhellig, 1996; Batlang et al., 2007; 
Ashrafi et al., 2008; Hassan et al., 2012; Salhi et al., 2012). 
Among the tested species, the shoot growth of rapeseed, 
barnyard grass and foxtail fescue as well as the root growth 
of alfalfa seedlings increased to some extent at low 
concentrations (≤ 0.03 g DW equivalent extract/mL) of S. 
mahagoni seed extracts though the increments were 
statistically insignificant (P>0.05). The enhanced amylase 
activity might be one of the reasons that played a pivotal 
role in this phenomenon as the enhancing activity of 
amylase has been reported at low concentrations of 
chemicals (Singh et al., 2009). 
In consideration of I50 values, the shoot growth of cress was 
the most sensitive to the extracts, whereas the shoot growth 
of foxtail fescue was the least sensitive. In case of I50 values 
for the root growth, barnyard grass showed the most 
sensitive and foxtail fescue was the least sensitive.  Such a 
species-dependent response also reported by Chon et al. 
(2005). They found that lettuce plant had different 
allelopathic potentiality on alfalfa and barnyard grass. 
Different species, varieties and types of plant having 
different  genetic  makeup  may  be responsible for species  
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Table 1. Correlation coefficient between the concentrations of S. mahagoni seed extracts and the seedling growth of the test plant 
species.     

Test plants species                   Correlation coefficient (r) 

Shoot  Root  

Cress  -0.893
* 

-0.542 
Alfalfa -0.849

* 
-0.824

* 

Rapeseed -0.899
* 

-0.725 
Lettuce -0.889

* 
-0.835

* 

Barnyard grass -0.840
* 

-0.550 
Timothy -0.948

** 
-0.757 

Foxtail fescue -0.971
** 

-0.878
* 

              Asterisks indicate statistical significance: *p<0.05; **p<0.01. 
 

 
Fig 1. Effects of aqueous methanol extracts of Swietenia mahagoni seeds on the seedlings growth of cress (A), alfalfa (B), rapeseed 
(C), lettuce (D), barnyard grass (E), timothy (F) and foxtail fescue (G). Treatment concentrations (from left to right in each test 
species): control, 0.001, 0.003, 0.01, 0.03, 0.1 and 0.3 g dry weight equivalent extract/mL. 
 
 

Table 2. The concentrations required for 50% inhibition (I50 value) on the shoot and root growth of the test plant species. 

Test plants species I50 values (g DW equivalent extract/mL) 

Shoot Root 

Cress 0.0040 0.0011 
Alfalfa 0.0111 0.0225 
Rapeseed 0.1077 0.0010 
Lettuce 0.0363 0.0248 
Barnyard grass 0.0433 0.0007 
Timothy 0.1087 0.0009 
Foxtail fescue 0.1443 0.0348 

 
 

 
Fig 2. Effects of aqueous methanol extracts of Swietenia mahagoni seeds on the shoot growth of seven (7) test plant species. Mean 
± SE from two independent experiment with 3 replicates for each treatment are shown (seedlings per treatment = 10, n = 60). 
Significant differences between treatments and control are denoted by asterisks. *p<0.05, **p<0.01 and ***p<0.001 (One-way 
ANOVA, post hoc by LSD test). 
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Fig 3. Effects of aqueous methanol extracts of Swietenia mahagoni seeds on the root growth of seven (7) test plant species. Mean ± 
SE from two independent experiment with 3 replicates for each treatment are shown (seedlings per treatment = 10, n = 60). 
Significant differences between treatments and control are denoted by asterisks. *p<0.05, **p<0.01 and ***p<0.001 (One-way 
ANOVA, post hoc by LSD test). 
 
specific inhibitory effect (Rashed Mohasel et al., 2009; Prati 
and Bossdorf, 2004). 
Results obtained in this study clearly indicate that the 
inhibitory effects of seed extracts of S. mahagoni on the 
growth of roots of test species were more than the growth 
of shoots except alfalfa. This is in agreement with the 
findings of Chon et al. (2000), Amoo et al. (2008), Islam and 
Kato-Noguchi (2016a), Akpan et al. (2017). The potential 
reason behind more sensitivity of the roots may be 
hampering the normal cell division process in the expansion 
point of roots by inhibitory substances (Levizou et al., 2002). 
Although S. mahagoni is a timber yielding plant grown in 
many Asian countries, it produces considerable amount of 
seeds which are dispersed in the surrounding areas 
rendering no economical uses. In securing food self-
sufficiency for the overgrowing population in developing 
countries like Bangladesh, farmers use pesticides 
indiscriminately to prevent yield losses caused by weed 
infestation, which create toxicity to human health and 
environment (Rahman, 2013; Miah et al., 2014). To minimize 
such harmful effects of using synthetic pesticides, biocontrol 
method could be an environmental friendly alternative for 
controlling weed infestation. In this regard, seeds of S. 
mahagoni could be a potential source for commercial 
production of bio-pesticides which demands further detail 
studies, though its seeds have demonstrated inhibitory 
properties on some weed species. Moreover, seeds of S. 
mahagoni are easily available in some countries like 
Bangladesh either at low cost or sometimes without any 
cost. Therefore, besides the traditional uses of S. mahagoni 
seed for medicinal purposes, it could open a new horizon for 
the uses in weed management, the most hurdle barrier to 
crop production. 
 
Materials and Methods 
 
Collections of plant materials  
 
The seeds of Swietenia mahagoni L. were bought from the 
town market of sadar upazilla under Mymensingh district in 

Bangladesh in August, 2016. Thereafter, the seeds were 
cleaned properly to discard the inert materials and dried in 
shade condition. The dried seeds were then ground into the 
powder and stored in polybags at 2

⁰ 
C until the use for 

extraction. 
 
Test plant species  
 
In this research, four dicotyledonous plants; cress (Lepidium 
sativum L.), alfalfa (Medicago sativa L.), rapeseed (Brassica 
napus L.), lettuce (Lactuca sativa L.), and three 
monocotyledonous plants; barnyard grass (Echinochloa 
cruss-galli L.), timothy (Phleum pratense L.) and foxtail 
fescue (Vulpia myuros (L.) C.C.Gmel.) were taken as test 
species for biological assay. Among the test species, alfalfa, 
cress, lettuce, rapeseed and timothy were selected as these 
are the model plants for laboratory bioassay having known 
seedling growth characteristics and sensitivity to allelopathic 
substances (Bich et al., 2012; Xuan et al., 2005). On the 
contrary, barnyard grass and foxtail fescue were selected for 
their weedy characters in the cultivated fields ubiquitously 
(Islam and Kato-Noguchi, 2013). 
 
Extraction procedure  
 
The powder of dry seeds (100 g) of S. mahagoni was 
extracted with 1500 mL of 70 % (v/v) aqueous methanol for 
48 h. Using one layer of filter paper (No. 2; 125 mm, 
Advantec Toyo Roshi Kaisha, Ltd.,Tokyo, Japan), filtration 
was done with the vacuum pump. The residue was extracted 
once more with equal volume of methanol for 24 h and 
filtered. Two filtrates were saturated together and then 
evaporated with a rotary evaporator at 40° C before coming 
complete dryness. 
 
Growth bioassay  
 
The crude extract of S. mahagoni was diluted in 300 mL of 
methanol to prepare six assay concentrations (0.001, 0.003, 
0.01, 0.03, 0.1 and 0.3 g DW equivalent extract/mL). An 
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aliquot part of the extracted sample diluted in methanol was 
added to a sheet of filter paper (No. 2; 28 mm, Toyo.) in 28 
mm diameter petri dishes. In a draft chamber, methanol was 
evaporated. Then 0.6 mL of 0.05 % (v/v) aqueous solution of 
polyoxyethylene sorbitan monolaurate (Tween 20; Nacalai 
Tescue, Inc., Kyoto, Japan) was added on the filter paper in 
the Petri dishes. Tween 20 was used as a nontoxic surfactant 
for the growth of seedlings of all test species. Ten seeds of 
cress, alfalfa, rapeseed and lettuce were placed in the petri 
dishes. On the other hand, ten pre-emergence seeds of 
barnyard grass, timothy and foxtail fescue (germinated in 
the darkness at 25

ᵒ
C for 72 h, 73 h and 48 h respectively, 

after overnight soaking in distilled water) arranged on the 
filter paper in the petri dishes. Control seeds or seedlings 
were also sown on the filter paper in the petri dishes 
without plant extracts but moistened with 0.6 mL of 0.05% 
(v/v) aqueous solution of Tween 20. Then the shoot and root 
length of the seedlings were measured after 48 h incubation 
in a growth chamber at 25°

 
C. With reference to the length 

of control seedlings, percentage length of the seedlings was 
calculated. The required concentrations for 50% growth 
suppression (I50) in the assay of the test species were 
calculated by a logistic regression equation of the 
concentration-response curves. 
 
Statistical analysis  
 
All bioassay experiments were conducted as completely 
randomized design (CRD) with three replicates and repeated 
twice using 10 seedlings. Using SPSS software (version 16.0, 
IBM Corp. 2007), experimental data were analysed. The data 
generated in each experiment were subjected to analysis of 
variance (ANOVA) and the significant differences between 
the mean of treatments and control were determined by 
post-hoc analysis with LSD test at 5% level of probability. To 
analyse the correlation of coefficient (r) between extract 
concentrations and seedlings growth of test plant species, 
Two-tailed Pearson Correlation test was used (by SPSS 
version 16.0). The I50 value of the test species in the assay 
were analysed by GraphPad Prism 6.0 (GraphPad Software, 
Inc., La Jolla, California, USA). 
 
Conclusion 
 
In conclusion, the aqueous methanol seed extracts of S. 
mahagoni exhibited inhibitory effects on the seedling 
growth of test species. The inhibition was found 
concentration-dependent and species-specific. These 
findings suggest that the extracts of seeds of S. mahagoni 
possess growth inhibitory substances, which may be 
responsible for the inhibition of plant growth. Therefore, the 
seeds of S. mahagoni could be served as a conceivable 
candidate for the isolation and characterization of inhibitory 
substances, which may open a new insight in the 
management of noxious weeds over the commonly practice 
method of using synthetic chemicals. 
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