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Purpose: Aphanamixis polystachya (Wall.) R.N. Parker, belonging to
Meliaceae family is very well known for its medicinal properties. But
its allelopathic potentiality not yet has been reported. Hence,
aqueous extracts of different parts of Aphanamixis polystachya were
examined to investigate their allelopathic potentiality. Research
Method: Different parts of A. polystachya extracts at four different
concentrations (1:5, 1:10, 1:15 and 1:20 (w/v)) along with control
(distilled water without extracts) were tested against jute,
mungbean, mustard, radish, rice, wheat and tomato. The
experiments were conducted following completely randomized
design with three replicates. Findings: Among the test crop species,
shoot growth of mustard was most sensitive (43% average inhibition
(a.i.)) followed by radish (41% a.i.) to the extracts of different parts
of A. polystachya., whereas shoot growth of tomato (14% a.i.) was
less sensitive to the extracts followed by rice (25% a.i.) and
mungbean (29% a.i.). Root growth of radish was most sensitive (41%
a.i.) species followed by mustard (39% a.i.) and jute (36% a.i.) to the
extract of different parts of A. polystachya. Root growth of
mungbean (13% a.i.) was less sensitive to the extracts followed by
tomato (18% a.i.) and rice (20% a.i.). Among the plant parts, leaf
showed most phytotoxic activity on the shoot growth (41%) and twig
on the root (40%) growth of the test plants. However, stem extract
was less sensitive to both shoot and root growth of the test species.
These results confirm that A. polystachya has allelopathic properties
and may possess allelochemicals. Research limitations: There was
no significant limitation to the report. Originality/Value: To the best
of our knowledge this is the first report about the allelopathic
potential of Aphanamixis polystachya.
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INTRODUCTION

Allelopathy refers to the inhibitory or stimulatory effect of one plant to their neighboring plants
and/or their associated micro and/or macrofauna by the production of allelochemicals (IAS,
2017). The substances that is released by allelopathic plants are commonly known as
allelochemicals, which are released into the surrounding environment through volatilization from
the leaves, , leaching from the above ground parts by precipitation, decomposition of leaf litter or
sloughed root tissues, microbial transformation from the decayed leaf, stem, leaf litter or roots,
through root exudates, from pollen of some crop plants or other processes in both natural and
agricultural systems (Islam & Kato-Noguchi, 2013c). These substances upon release, may
suppress the germination, growth and establishment of neighboring native plants, even the
secreting plant itself either directly by affecting their physiological properties (Weir et al., 2004),
or indirectly by modifying the rhizosphere soil properties through influencing the microbial
biomass carbon and microbial community (Zhou et al., 2013).

In forest ecosystems, trees release allelopathic substances for long periods, which may
accumulate in soil to toxic levels with passage of time. The accumulation may also occur due
to reduction in microbial decomposition under certain conditions (Reigosa et al., 1996; 1998;
Singh et al., 1999). Generally, one or few species dominate the forest system, which could
lead to accumulation of allelochemicals of these particular species to the forest soil. The
substances released from the allelopathic tree species affect the understory species
with/without any effect on the secreting plants or their progeny (Kohli, 1999; Malik, 1999).
Moreover, introduction of high yielding exotic tree species in forest plantation may also
increase accumulation of allelochemicals in soil because of their very high demand for growth
resources viz., moisture and nutrients may cause their deficit in soil, leading to increased
production of allelochemicals. In addition, the soil microflora also may not be adapted to such
allelochemicals and therefore, the chemicals may accumulate in soil to toxic levels. Even
though, the allelochemicals released from the dominated species may not cause any harm to
the understory flora of that region where they co-evolved, may suppress the understory
species in regions of its new introduction (Reigosa et al., 1998).

Aphanamixis polystachya (Wall.) R.N. Parker, belonging to Meliaceae family, a large
evergreen tree found to grow in most of the hotter parts of India, as well as the lowlands and
hill forests of Bangladesh, Malay and Ceylon (Chan et al., 2011; Rahman et al., 2017). It is an
evergreen timber tree with bunches of rounded sub-globose fruits and glossy deep brown
seeds, mainly grows in the tropical areas of Asia. The plant is commonly known as Roina or
Pittraj in Bangladesh, and are very well known for its medicinal (Chan et al., 2011; Rahman
et al., 2017), insecticidal (Talukder & Howse, 1993) and biodiesel properties (Palash et al.,
2015).

For example, boiling of A. polystachya root bark in abdominal complaints like
enlargement of glands, liver and spleen disorders and corpulence (Apu et al., 2013b). Seeds
have refrigerant, laxative, anthelmintic activities; used against the diseases of the blood and
scale back muscular pain (Apu et al., 2013b). Oil of the seeds is used to treat rheumatism and
conjointly has pesticidal character. Bark and seeds of the plant are useful for ulcer (Hossain et
al., 2009). Moreover, A. polystachya has been reported to possess analgesic (Hossain et al.,
2009), antimicrobial (Chowdhury & Rashid, 2003; Yadav et al., 2010; Apu et al., 2013a),
antioxidant (Krishnaraju et al., 2009; Sikder et al., 2010; Apu et al., 2013a), antitumor (Chan
et al., 2011), CNS depressant (Hossain et al., 2009), cytotoxic (Sikder et al., 2010; Apu et al.,
2013a), hepatoprotective (Gole & Dasgupta, 2002), insecticidal (Talukder & Howse, 1993),
laxative (Chowdhury & Rashid, 2003), membrane stabilizing (Sikder et al., 2010), anticancer
(Apu et al., 2013b) and thrombolytic (Apu et al., 2013a) properties. The plant has also
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antibacterial, mild antifungal (Rahman et al., 2017), antifeedant, repellant properties, and
contact toxicity to beatles (Talukder & Howse, 1993). Besides, the pharmacological and/or
toxicological properties, not a single research have so far been conducted to explore the
phytotoxic properties of A. polystachya. Therefore, the current research was an attempt to
investigate into the allelopathic potential of A. polystachya on the seedling growth of selected
field crops.

MATERIALS AND METHODS

Location and site of the experiment
The experiment was conducted at the Agro Innovation Laboratory of the Department of
Agronomy, Bangladesh Agricultural University, Bangladesh.

Collection of plant materials

Five different plant parts viz. bark, stem, leaf, root and twig of Aphanamixis polystachya were
used for this study. The fresh plant parts were collected during March and April, 2018 from
the nearby village of the experimental site.

Test plant
Jute (Corchorus olitorius), Mustard (Brassica juncea), Mungbean (Vigna radiata), Radish
(Raphanus sativus), Rice (Oryza sativa), Tomato (Solanum lycopersicum) and wheat
(Triticum aestivum) were used as test crop species. Radish was used in this experiment
because it is highly sensitive to allelochemicals even at very low concentrations (Tsuzuki et
al., 1995).

Extraction and bioassay procedure

The extraction and bioassay were done according to the procedure developed by Islam et al.
(2018). The collected parts of A. polystachya plant were washed with tap water, then with
distilled water. One hundred gram of each part was then chopped and crashed into paste by a
mechanical grinder and soaked with 400 mL distilled water and homogenized in a warring
blender for 5 minutes at room temperature (25 °C). The extract was then filtered through one
layer of filter paper (No. 2; Double Rings® Hangzhou Xinhla Paper Industry Co. Ltd.,
China). The filtrate was then put into 500 mL volumetric flask and filled with distilled water
up to the mark, and homogenized by manual shaking. The prepared concentration was
considered full strength concentration i.e. 1:5 (w/v), and was stored at 4°C (normal freezing
condition) in a refrigerator until further used. The extraction was done separately for each
plant parts of A. polystachya.

The prepared full strength concentration of bark, stem, leaf, root or twig aqueous extracts
were diluted into another three concentrations viz. 1:10, 1:15 and 1:20 (w/v), and a control
(distilled water without extract) was also maintained. The bioassay experiment was replicated
thrice. Twenty seeds of each jute, mustard, mungbean, radish, rice (sprouted seed), tomato
and wheat were arranged on the filter paper in Petri dishes. After 48 h of incubation the shoot
and root length of selected seven crop species were measured. The inhibitory potential of each
extract was then examined against indicator plants following standard laboratory bioassay
method. All the laboratory experiments were conducted following completely randomized
design (CRD) with three replications.
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Calculation of inhibition percentage
The percentage of inhibition was calculated according to the equation described (1) by Islam
et al. (2018):

Length in aqueous extract

Inhibition (%) =1 —

x 100 1)

Length in control

Statistical analysis
Data recorded on growth inhibition was compiled and tabulated for statistical analysis. The
data were analyzed statistically by using R Statistics Software (Version 3.5.0).

RESULTS

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of jute

The aqueous extracts of different parts of A. polystachya plant significantly influenced the
shoot and root growth of jute (Table 1). From the result it is clear that the inhibitory activity
of the different extracts was concentration dependent. Except stem, all other plant parts of A.
polystachya showed inhibition at all the concentration used in the study. At 1:5 (w/v)
concentration, A. polystachya twig extracts showed more than 90% shoot growth inhibition of
Jute, while at the same concentration both twig and leaf extract showed more than 90% root
growth inhibition (Table 1). At 1:5 (w/v) concentration, extracts of all other parts showed
more than 80% shoot and root growth inhibition. Stem extracts of A. polystachya at
concentration lower than 1:5 (w/v) stimulated the shoot and root growth of jute (Table 1).

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of
mungbean

Shoot and root growth inhibition of mungbean were also significantly affected by the aqueous
extracts of different parts of A. polystachya plant (Table 2). Table 2 showed that the inhibitory
activity of the different extracts was concentration dependent. Stem extracts of A. polystachya
showed stimulatory activity on shoot and root growth of mungbean at concentration 1:10 (w/v)
or below, whereas bark extract of A. polystachya showed stimulatory activity on the root growth
of mungbean at the same concentration. In addition, leaf and root extracts of A. polystachya
showed stimulation on the root growth of Mungbean at the lowest concentration used in this
experiment i.e. 1:20 (w/v). At concentration 1:5 (w/v), leaf and root extracts showed more than
80% shoot and root growth inhibition of mungbean (Table 2).

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of mustard
The aqueous extracts of A. polystachya plant parts had also significant influence on shoot and
root growth inhibition of mustard where growth inhibition increased significantly with the
increase of the agqueous extract concentrations (Table 3). Bark extracts of A. polystachya
showed stimulatory activity on root growth of mustard at concentration 1:10 (w/v) or below.
Whereas, root and stem extracts of A. polystachya showed stimulation on the root and stem
growth of mustard, respectively at the lowest concentration used in this experiment i.e. 1:20
(wiv). At 1:5 (w/v) concentration, A. polystachya bark, leaf, root, stem and twig extracts
showed 55, 90, 85, 89, 94% shoot growth, and 59, 98, 89, 96 and 99% root growth inhibition
of mustard, respectively (Table 3).
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Table 1. Effect of different plant parts of A. polystachya on the shoot and root growth of Jute

% inhibition
Plant parts Shoot growth Root growth

1:20 (wiv) 1:15 (w/v) 1:10 (wiv) 1:5 (w/v) 1:20 (wiv) 1:15 (w/v) 1:10 (wiv) 1:5 (wiv)
Bark 1356b  18.63c 21.17c  87.30b  7.83c 27.067c 23.06d 87.40b
Leaf 21.73a 17.40c 36.97b 87.70b  3.33d 7.63d 60.36b  95.70a
Root 6.67 c 40.00a  53.33a 74.73d 3247a 61.13a 64.66a 89.86b
Stem -10.97d -39.37d  -8.40d 84.53¢ -41.33e -78.70e -26.66e 81.26¢c
Twig 19.43a  2843b 36.97b 91.00a 22.80b  45.60b  55.63c 94.06 a
Level of sig. — — — — - — i —
CV (%) 2.30 1.22 5.33 1.60 2.20 3.57 2.68 1.93
LSD 4.80 3.48 4.92 2.57 2.48 3.20 1.78 3.26

In column, means followed by different letters are significantly different. *** means at 0.1% level of probability.
The positive value indicates inhibition, whereas the negative value indicates stimulation by the extract.

Table 2. Effect of different plant parts of A. polystachya on the shoot and root growth of Mungbean

% inhibition
Plant parts Shoot growth Root growth

1:20 (wiv) 1:15 (wiv) 1:10 (w/v) 1:5 (w/v) 1:20 (wiv) 1:15 (w/v) 1:10 (wiv) 1:5 (w/v)
Bark 32.63a 21.20b  2336b 64.13b -33.23e -2463e -41.16e 50.86¢C
Leaf 7.36¢ 48.03 a 39.00a 83.07a -1157c 3140a 20.53b 89.33a
Root 23.30b 2290b  23.26b 8243a -2.83b 1.86 ¢ 8.60 ¢ 83.96 b
Stem -5.86 d -2.30d -8.83¢  40.53d -20.00d -16.43d -1583d 41.03d
Twig 7.83¢ 12.33¢ 17.63b 48.73c 220a 17.87b 25.70 a 54.00 ¢
Level of sig. ok ok ok ok ok ok ok ikl
C.V (%) 1.43 1.85 1.03 1.40 5.68 4.85 3.43 2.68
LSD 4.53 6.86 6.76 1.68 3.18 3.67 2.69 3.22

Other details are same as Table 1.

Table 3. Effect of different plant parts of A. polystachya on the shoot and root growth of Mustard

% inhibition
Plant parts Shoot growth Root growth

1:20 (w/iv) 1:15 (w/v) 1:10 (w/v) 1:5 (wiv)  1:20 (wiv) 1:15 (wiv) 1:10 (wiv) 1:5 (wiv)
Bark 23.00c 14.93d 17.23d 55.17d -34.27e¢ -2480d -41.83e 58.53d
Leaf 33.93b 23.86 b 34.87hb 89.93 b 24.83Db 7.33¢ 5.87d 97.67 ab
Root 18.16d 40.00 a 18.17d 84.87c -6.63 d 1490 b 23.50¢c 89.43 ¢
Stem -1.90 e 19.23¢ 26.43 ¢ 88.73 b 6.300 c 15.70b 39.067b 95.83b
Twig 41.96 a 37.83a 49.43 a 93.63a 67.27 a 70.133a 80.53a 99.00 a
Level of sig. ekl ookl ookl ekl ekl ekl faleked ekl
C.V (%) 3.90 6.75 3.17 1.91 1.82 6.84 4.66 1.46
LSD 1.69 3.45 1.74 2.97 4.29 2.14 1.88 2.42

Other details are same as Table 1.
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Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of radish
The aqueous extracts of A. polystachya plant parts significantly influenced the growth
inhibition of radish (Table 4). This result indicated that the inhibitory activity of the different
extracts of A. polystachya was concentration dependent. In the present study, root extract
stimulated the shoot and root growth of radish at concentration of 1:20 (w/v) while leaf extract
stimulated the root growth at concentration of 1:20 (w/v). Except these, all other extracts
showed inhibitory activity on the shoot and root growth of radish at any concentration used in
this study (Table 4). At 1:5 (w/v) concentration, A. polystachya bark, leaf, root, stem and twig
extracts showed 78, 97, 86, 93 and 93% shoot growth inhibition, and 86, 97, 91, 95 and 97%
root growth inhibition of radish, respectively (Table 4).

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of tomato
The growth inhibition of tomato was also statistically significant among the aqueous extract
of different plant parts of A. polystachya at different concentrations (Table 5). Table 5 showed
that the inhibitory activity of the different extracts was concentration dependent. All the
extracts of A. polystachya plant parts except twig for shoot growth, and bark and leaf for root
growth stimulated the shoot and root growth at lowest concentrations. At 1.5 (w/v)
concentration, both leaf and twig extracts showed more than 90% shoot growth of tomato,
while at the same concentration leaf, stem and twig extract showed more than 90% root
growth inhibition (Table 5).

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of rice
Different parts of A. polystachya significantly inhibited the percent shoot and root growth
inhibition of rice at different concentrations (Table 6). The growth inhibition of rice increased
with the increasing concentrations of the aqueous extracts of any parts of A. polystachya. Root
and stem extracts of A. polystachya stimulated the shoot growth of rice at concentration 1:15
(w/v) or below, while this parts stimulated the root growth of rice at concentrations 1:10 (w/v) or
below. The twig extracts of A. polystachya showed the opposite trend i.e. concentration 1:10
(w/v) or below stimulated the shoot and 1:15 (w/v) or below stimulated the root growth of rice.
At 1:5 (w/v) concentration, only bark extract of A. polystachya showed more than 90% shoot
and root growth inhibition of rice, while at the same concentration twig extract showed more
than 85% root growth inhibition (Table 6). At 1:5 (w/v) concentrations, all other parts extracts
of A. polystachya showed less than 80% shoot and root growth inhibition.

Effect of aqueous extracts of A. polystachya plants parts on growth inhibition of wheat
The growth inhibition of wheat was also significantly influenced by the aqueous extract of A.
polystachya plant parts at different concentrations (Table 7). Table 7 shows that inhibitory
activity of the different extracts was concentration dependent. Except root extract of A.
polystachya for shoot growth, and stem and twig extracts for root growth, all other plant parts
of A. polystachya showed inhibition at all the concentrations used in the study. At 1.5 (w/v)
concentration, A. polystachya bark, leaf, root, stem and twig extracts showed 46, 88, 87, 60
and 76% shoot growth inhibition, and 74, 97, 91, 73 and 84% root growth inhibition of wheat,
respectively (Table 7).
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Table 4. Effect of different plant parts of A. polystachya on the shoot and root growth of Radish

% inhibition
Plantparts  Shoot growth Root growth

1:20 (wiv) 1:15 (wiv) 1:10 (w/v) 1:5 (wiv)  1:20 (wiv) 1:15 (wiv) 1:10 (w/v) 1:5 (wh)
Bark 16.93 ¢ 17.16 d 15.43d 77.76d 17.93b 16.30 ¢ 32.40d 85.63d
Leaf 56.77 a 43.90a 81.76 a 97.30a -2.40d 17.43b 76.10 a 96.60 a
Root -19.20e  23.16¢C 28.13 ¢ 85.76 ¢ -1.33¢ 2790 a 35.76 ¢ 91.10c
Stem 21.10b 9.03e 17.53 d 92.76 b 11.66 ¢ 1.23d 16.26 e 9490 b
Twig 4.00d 26.26 b 35.86 b 92.66 b 20.46 a 29.10 a 57.90 b 96.50 a
Level of sig. *kk *kk *kk *k%k *kk *kk *k*k dkk
C.V (%) 4.73 4.11 1.68 1.53 3.71 2.57 5.30 1.62
LSD 3.21 1.85 7.26 2.58 2.99 341 6.35 1.10
Other details are same as Table 1.
Table 5. Effect of different plant parts of A. polystachya on the shoot and root growth of tomato

% inhibition
Plantparts  Shoot growth Root growth

1:20 (wiv) 1:15 (wiv) 1:10 (wiv) 1:5 (wiv)  1:20 (wiv) 1:15 (wiv) 1:10 (wiv) 1:5 (wh)
Bark -71.67c 3.56¢ 13.26 b 58.17b 27.30b 7.30¢c 50.60 a 77.00b
Leaf -9.40d -5.66 d 33.50a 91.20 a 43.53a 19.76 b 18.80 ¢ 91.13a
Root -9.17d -8.43d 12.70 b 62.67b -85.60e -2537d -5.70d 43.17c
Stem -6.20 b 12.43b 12.43b 82.60a -9.70d 25.73 a 33.03b 91.40a
Twig 15.60 a 22.63a 35.60 a 91.70 a -3.13 ¢ 25.43 a 35.23 b 94.73 a
Level of sig.  ** el el ool el el ool il
C.V (%) 4.73 1.40 306 7.23 3.94 3.9 -11.93 5.59
LSD 13.16 8.26 9.37 10.52 1.56 2.76 3.42 7.80
Other details are same as Table 1.
Table 6. Effect of different plant parts of A. polystachya on the shoot and root growth of Rice

% inhibition
Plant parts  Shoot growth Root growth

1:20 (wiv) 1:15 (wiv) 1:10 (wiv) L1:5(wlv) 1:20 (w/v) 1:15 (wlv) 1:10 (w/v) 1:5 (wh)
Bark 9.17a 21.43a 26.00 a 90.53 a 350D 22.30a 37.86 a 92.13a
Leaf 7.90a -1.90 b 2.70d 63.40b 26.67 a 2243 a 10.40¢ 58.93 e
Root -18.77b  -12.77d  10.17b 50.57d -30.10¢  -12.70b  -16.70d 67.67d
Stem -20.86c¢c  -8.07c 5.63¢c 54.63cd -21.33d -21.46c -23.67e 76.37c
Twig -2890d -1456de -6.73¢ 58.73 ¢ -21.50d -20.80c 12.87b 88.77b
Level ofsig.  *** ol el ol falaied falaied il il
CV (%) 3.45 -5.06 -7.36 3.62 -3.37 -2.93 3.48 2.18
LSD 5.26 7.77 7.14 4.33 3.47 2.76 3008 3.16

Other details are same as Table 1.
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Table 7. Effect of different plant parts of A. polystachya on the shoot and root growth of Wheat

% inhibition
Plantparts  Shoot growth Root growth

1:20 (wiv) 1:15 (wiv) 1:10 (w/v) 1:5 (wiv)  1:20 (wiv) 1:15 (wiv) 1:10 (w/v) 1:5 (wh)
Bark 18.63 b 34.93a 39.30a 46.00 d 27.46 a 29.80a 34.76 a 73.56d
Leaf 32.37a 17.33¢ 3496ab 87.70a 15.70 ¢ 6.33d 29.33b 97.13a
Root -10.46d  17.80c 20.40c 87.43a 23.93b 23.50b 423e 91.16 b
Stem 17.30b 18.96 bc  11.80d 59.46 ¢ -0.63d 18.36 ¢ 1453 ¢ 73.06d
Twig 7.06 c 19.70bc  30.96b 75.90 b -11.56e -3.66e 9.53d 83.50¢
Level of sig.  *** falalel falalel ool ookl ookl falalel falelel
CV (%) 5.59 6.94 1.72 4.06 3.97 4.36 2.65 1.49
LSD 5.47 3.91 6.70 5.46 2.21 2.21 3.67 2.35

Other details are same as Table 1.

DISCUSSION

The allelopathic potential of A. polystachya plant parts were evaluated at different concentrations
for selecting the most influencing part(s) and concentration(s) which will substantiate the
elevated inhibition of studied seven field crops by containing higher allelopathic potentiality.

The aqueous extracts of A. polystachya plant parts had inhibitory and stimulatory effects on
both shoot and root growth of fall the field crops studied (jute, mungbean, mustard, radish,
tomato, rice and wheat), which confirm the presence of allelochemicals in all the extracts. In this
study, shoot and root growth of test crops showed stimulatory effect with the extract(s) of A.
polystachya plant parts at concentration lower than 1:5 (w/v). Both inhibitory and stimulatory
effects were reported by Islam and Kato-Noguchi (2013a) where they found stimulatory activity
on the hypocotyls /coleoptiles growth of lettuce, alfalfa, rapeseed, timothy, crabgrass, barnyard
grass and Italian ryegrass, and the root growth of rapeseed, timothy and crabgrass was caused by
the Mentha sylvestris plant extract at concentrations < 30 mg Dry weight equivalent extract mL
while inhibitory activity was recorded with higher concentrations of M. sylvestris aqueous
methanol extract on studied field crops. The growth inhibition at higher concentration and
tendency of growth stimulation at lower concentration could be explained by the recent findings
of Islam and Kato-Noguchi (2012), Amini et al. (2016), Sutradhar et al. (2018), M’barek et al.
(2018); Islam et al. (2018) and Islam et al. (2019a; b). This type of inhibitory activity is known
as concentration dependent activity and are very common in allelopathic research viz., Ghnaya
et al. (2016), Islam et al. (2018), Suwitchayanon et al. (2017) and Appiah et al. (2017) where
they reported that the inhibitory effect was dosage dependent and higher concentration showed
strongest inhibitory activity on crops.

In this study the leaf extracts at higher concentration showed elevated growth inhibitory
activity (more than 85%) among the most test crop species followed by twig and bark extracts.
This might be due to the presence of more amounts of allelochemicals in leaf extract than that
of other extracts which ultimately enhanced the inhibitory activity on different test crop species.
These results are in agreement with the earlier findings of many researchers working with other
plant materials. Amini et al. (2016) evaluated the allelopathic potential of 68 medicinal plants
where the leaf of Atriplex canescens and the flower of Achillea millefolium had the strongest
inhibitory effect on growth of lettuce than that of flower and fruits extracts of other medicinal
plant. Tanveer et al. (2010), Raoof and Siddiqui (2012), Ravli¢ et al. (2012) and Abu-
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Romman (2016) also confirmed that the leaf extract inhibited more strongly the seedling growth
than any other extracts. The results differ from those of BalicEvi¢ and Ravli¢ (2015) who
reported that root extract had the highest inhibitory effect on root and shoot length and fresh
weight of test species.

From the present study, it was found that the shoot growth of different field crops showed
less inhibition than their roots. The greater sensitivity of root compared to shoot is usual in
allelopathic study and this is because roots are the first organs to absorb phytotoxic substances
from the extract and the permeability of phytotoxic substances into root tissue is higher than
the shoot tissue (Islam & Kato-Noguchi 2013a; b), and according to Franco et al. (2015)
allelochemicals can affect genes responsible for the cellular characterization of ground tissues
and endoderm, reducing root development. Whereas, Levizou et al. (2002) observed low
mitotic division in root apex resulted in higher root inhibition of Lactuca sativa when treated
with Dittrichia viscose leaf extracts.

The study also revealed that all the studied field crops were highly sensitive (more than
90%) except mungbean, where mustard showed the strongest sensitivity with the aqueous
extract of A. polystachya plant parts which confirms that the A. polystachya plant contain
potential allelochemicals to inhibit the test species. These findings indicated that the inhibitory
activities of A. polystachya plant parts on different field crop species are not identical. This
imbalanced susceptibility to different extracts of A. polystachya plant parts could be due to
inherent differences in allelochemicals content in different parts of this plant. So, it is clear that
the leaves extract followed by twig and bark extracts of A. polystachya plant had strong
inhibitory effect on the growth of different field crops at higher concentration. This finding was
strongly supported by M’barek et al. (2018) who reported that the seedling growth of radish was
more sensitive than lettuce, barley and tomato to the different extracts of Tetraclinis articulate.

CONCLUSION

Present study showed that the shoot and root growth inhibition of rice, wheat, jute, tomato,
radish, mungbean and mustard by leaf, bark, stem, twig and root extracts of Aphanamixis
polystachya varies significantly. Compared to the shoot growth, root growth of the test species
were inhibited more. The leaf and twig have higher allelopathic potential than any other parts
of A. polystachya. Since leaf and twig of A. polystachya extracts had greater inhibitory
activities than other parts, these plant parts could be used for isolation and identification of
allelochemicals. The findings of this experiment would be helpful for the researchers to know
the inter-specific interactions of these plant species with their neighbor plant species under
natural settings.
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