
Plant Health 03 (01) 2024. 59-70   DOI: 10.33687/planthealth.03.01.4942 

59 

 

Available Online at EScience Press 

Plant Health 
ISSN: 2305-6835 

https://esciencepress.net/journals/planthealth 

Allelopathic Potential of Neem and Darek Plant Parts on Barley and Spinach Growth 
aNaveed Ul Hassan, aMadiha Rashid*, bMuhammad Aslam, aAqsa Perveen, aMaliha Nawaz Mokal, aSanaye 
Siddique, aMuhammad Iftikhar 
a Department of Botany, Division of Science and Technology, University of Education, Lahore, Pakistan. 
b Department of Chemistry, Division of Science and Technology, University of Education, Lahore, Pakistan. 

A R T I C L E    I N F O  A B S T R A C T 

Article History 
Received: November 22, 2023 
Revised: March 13, 2024 
Accepted: March 25, 2024 

 
The present study was designed to investigate the comparative allelopathic 
evaluation of different parts of Azadirachta indica A. Juss. and Melia azedarach L. on 
the seed germination and seedling growth of Hordeum vulgare (barley) and Spinacia 
oleracea (spinach). For aqueous extract preparation different parts i.e., leaf, bark and 
stem of both plant species were collected. After shade drying they were ground to 
fine powder by using pestle and mortar. The extracts were prepared in various 
concentrations (0.5%, 1% and 2%) by overnight soaking the ground powder in 
distilled water and then filtration of the solutions was performed. The filter paper 
method was use in this study for allelopathic screening. Results revealed that leaf 
extract of Azadirachta indica significantly inhibited seed germination of spinach 
(81%) at 1% concentration. Similarly, the leaf extract of Melia azedarach also 
retarded seed germination of spinach up to 48% at higher concentration (2%). But 
its bark extracts slightly stimulated barley seed germination. For seedling growth, 
the bark extract of Melia azedarach strongly suppressed spinach growth. On the 
other hand, the growth of spinach was exponentially stimulated under the influence 
of bark extract of Azadirachta indica. The stem extracts of both donor species 
stimulated seedling growth of barley. It was concluded that the allelopathic effects of 
both tree species are crop dependent. However, there is a possibility of presence of 
negativelly affecting allelochemcials in different plant parts of tree species. These 
allelochemicals can further be characterized in order to use these species as border 
crops around various agricultural lands. 

Keywords 
Allelopathy 
Darek 
Germination 
Growth 
Neem 
Phytochemicals 

Corresponding Author: Madiha Rashid 
Email: botanistpk@yahoo.com; madiha.rashid@ue.edu.pk  
© The Author(s) 2024. 

 

INTRODUCTION 

Azadirachta indica L. (Neem) and Melia azedarach L. 

(Darek, China tree) are famous remedial herbs and 

belongs to the Meliaceae. The origin of A. indica is India 

and now it is cultivated all over the world (Alzohairy, 

2016; Hemdan et al., 2023).  Neem leaves are the source 

of many phytoconstituents like phenolics, carotenoids, 

triterpenoids, steroids and flavonoids and these play an 

important role in biological fields, most commonly in 

antifungal, antibacterial, antiparasitic, antiviral and 

many chronic diseases (Srivastava et al., 2020). A. indica 

is valuable medicinally and have great usage history in 

the treatment of stomach ulcer and jaundice along with 

its importance to control different infection disease such 

as malaria (Habluetzel et al., 2019). While M. azedarach 

originated from Africa, Asia and Australia and is used as 

the best antiseptic and antifungal with many free 

radicals and scavenging activity (Farag et al., 2011). Both 

these medicinal herbs show bioactivity which is 

recognized through the presence of major limonoids 
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compounds, phenolic acids and flavonoids such as rutin 

(Dougnon and Ito, 2022). M. azedarach leaves containing 

a high amount of liminoids which is the type of 

nimbolinin and have major therapeutic effects such as 

anticancer, antimicrobial and antioxidant (Kanwal et al., 

2011). This plant is also the major source of 

phytochemicals with significant medicinal effects 

(Sivaraj et al., 2018). Extract and powder coming from 

the leaves of M. azedarach play a major role in protecting 

against influenza A and B viruses (Nerome et al., 2018). 

While stems and barks of A. indica showed significant 

effects in the curing of leucorrhoea and roasted flowers 

help to cure jaundice (Lekha and Menakashree, 2018). 

Allelopathy is the process of impact of one plant on 

related plants and microbes by releasing chemical 

compounds (Schandry and Becker, 2020). 

Allelochemicals are involved in the activation of 

allelopathy. Allelochemicals are main elements 

commonly released as secondary metabolites by living 

things and exert the negative physiological and 

morphological impact on other plant and microbial 

species (Jabran, 2017). Plants commonly release 

Allelochemicals as byproducts in different physiological 

and biochemical processes (Bhadoria, 2011; Ashraf et al., 

2017; Dahiya et al., 2017). These allelochemicals are 

released via different plant parts such as seeds, stem, 

bark, roots, flowers, leaves and fruits. These are the 

combination of different compounds such as ketones, 

fatty acids, amino acids, aldehydes, flavonoids, purines, 

phenolics and others (Novak and Novak, 2017). These 

mainly impact the content, functioning, production and 

activities of different enzymes in many ways. The old 

research showed that catechol caffeic acid and 

chlorogenic acids are involved in the suppression of 

main enzyme such as phophorylase which is involved in 

seed germination (Latif et al., 2017). These affect plant 

development by changing different stages of respiration 

such as electron transfer, carbon dioxide production, 

ATP activity and oxidative phosphorylation. These are 

also involved in changing cell permeability and 

membrane functioning after exposure at high 

concentration which then results in cell leakage and cell 

death through apoptosis and necrosis. These also affect 

activity of Na+/K+ pumps which help membranes to 

absorb ions in living roots and restrict the development 

of targeted plant (Motmainna et al., 2023). 

The earlier findings reported that leaf extract of darek at 

various concentrations presented prominant inhibition 

in the growth and germination of Fagopyrum esculentum 

Moench and Cyperus iria L. (Stefanello et al., 2023). 

Similarly results also described phytochemical effects of 

darek on growth of soyabean crop (Gulimar et al., 2017) 

and Brassica campestris L. (Gul et al., 2022). Allelopathic 

potential of leaf extract of neem were also studied in two 

cereal crops (wheat and maize) and two weed 

(Portulaca oleracea L. and Bidens pilosa L.) (El–Hamid et 

al., 2017). Further, literature also found for neem tree 

where aqueous extract of leaf reduced the growth 

parameters of maize and rice (Kaur and Leela, 2023). 

Most research has concentrated on the essential oil 

fraction, or the activity of the non-volatile fraction that 

contains phenolic compounds and flavonoids present in 

different parts of dharek and neem. On the other hand, 

nothing is known about these trees' phytochemical 

potential in spinach and barley crops. Thus, the purpose 

of this study was to determine the allelopathic potential 

of aqueous extract of dharek and neem plant parts on 

the germination and growth of spinach and barley. 

  

MATERIALS AND METHODS 

The experiments were conducted to investigate the 

allelopathic potential of different parts of Melia 

azedarach L. and Azadirachta indica A. Juss., on seed 

germination and seedling growth of barley and spinach. 

Fresh and well-developed plant parts including leaves, 

stem and bark of Azadirachta indica and Melia azedarach 

were collected from different regions of Punjab i.e., 

Okara and Chunian. The plant material was properly 

cleaned with water and allowed to air dry for a period of 

15 to 20 days. The dried material was then ground with 

the help of electronic grinder to fine powder and stored 

in zipper bags till the whole experimentation. 

Test plants 

The two important crops one from monocot (barley) and 

other from dicot (spinach) were selected as test plants. 

The seeds of these crops were taken from Punjab Seed 

Corporation. Following application of aqueous extracts, 

the seeds of these two species demonstrated clear 

effects and readily germinated with a high fecundity rate 

(Umer et al., 2010). The seeds were germinated during 

January to March for the comparative allelopathic study 

of donor plant parts (Neem and Dharek) against them. 

Preparation of aqueous extracts 

The aqueous extracts of different plant parts were 

prepared in different concentrations i.e., 0.5%, 1% and 

2%. To prepare these concentrations the dried powder 
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of each part was weighed accordingly. The stock extracts 

were prepared by immersing the powders of different 

plant parts in distilled water for 24 hours at room 

temperature (Djanaguiraman et al., 2002). The stock 

solutions of different concentrations were prepared as 

follows; 0.5% (0.5 g of dried powder was soiked in 100 

ml of distilled water), 1% (1 g of dried powder was 

soiked in 100 ml of distilled water) and 2% (2 g of dried 

powder was soiked in 100 ml of distilled water). The 

extracts were then filtered with the help of muslin cloth 

followed by Whatman filter paper No.1. The filtering was 

done to prevent any plant material from being dropped 

in to the extract. Each concentration was placed in small, 

labeled glass flasks and stored in a fridge till used. 

Preparation of medium for germination 

For germination, filter paper served as the growth 

medium. Since filter paper can withstand the 

laboratory's mild incubation temperature of 25°C, it is 

a more appropriate approach. For a longer period of 

time, the aqueous extracts stayed fresh (Hao et al., 

2007). The ease of availability and lack of 

contamination are the main reasons to use filter paper 

in these procedures. It has a high flow rate for extract 

movement, is readily handled, and is a suitable 

germination medium and it also possesses porosity 

(Gray and Trigiano, 2004). Aqueous extracts of 0.5%, 

1% and 2% were applied on test plants by soaking 

double layers of filter papers. Cotton dipped in 70% 

ethanol was used to clean petri plates and sterilize the 

medium of dust particles and microorganisms. Every 

petri dish included ten seeds of each test plant, 

sandwiched between two layers of filter paper. 

Aqueous extracts of different plant parts were applied 

on the test seeds. Distilled water was used in controlled 

plates. The experiment with each treatment was 

replicated thrice. 

Germination and growth records 

For duration of one week, the petri dishes were kept at 

room temperature. Equal volume of distilled water was 

used in place of extract in controlled plates. During the 

experiment, the number of germinated seeds was 

observed on daily basis. The germination of barley plant 

was started on 3rd day after start of experiment while 

spinach plants germinated on 4th day after start of 

experiment. Following a week, the lengths of the roots 

and shoots were measured, and the total number of 

seeds that germinated was counted. Non-germinated 

seeds were considered as mortal. 

Formulae used 

𝐺𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 %

=
Total no. of germinated seeds under various conc.× 100

Total no. of seeds sown
 

% Inhibition/Stimulation

= 1 −
Length of shoot or root with treatment × 100

Length of shoot or root with control
 

Data analysis 

Data were analyzed by computerized software SPSS 

(Statistical Package for the Social Sciences) and 

Microsoft Excel. Single-factor ANOVA was performed to 

investigate the significance of activity. Level of 

significance was 5%. Percentage germination, mortality 

and growths of hypocotyl and radicle were represented 

by line graph (Steel et al., 1997). 

 

RESULTS 

Effect of aqueous extracts on seed germination of 

test plants 

The aqueous extracts of Melia azedarach and 

Azadirachta indica showed both stimulatory and 

inhibitory effect on the seed germination of barley and 

spinach. Seed germination of spinach was strongly 

inhibited (81%) by the leaf extract of Azadirachta at 1% 

concentration (Figure 1d). Similarly, the leaf extract of 

Melia azedarach also reduced the seed germination of 

spinach at its higher concentration (2%), the seed 

germination of spinach was reduced up to 48% (Figure 

1b). But the bark and stem extracts of both species 

showed comparatively less inhibitory effect on 

germination of spinach seeds. 

In case of barley, all the extracts of both donor plant 

species showed variable effects on seed germination. 

The leaf extracts of both species stimulated the 

germination of barley. But the bark and stem extracts 

showed inhibitory effect. Among them, stem extract of M. 

azedarach showed 6% of seed mortality at its lower 

concentration while same extract of A. indica at same 

concentration showed only 3% inhibitory effect. At 

0.5%, the bark extract of M. azedarach stimulated the 

barley germination by 4% (Figure 1a). On the other 

hand, 10% inhibitory effect was observed at the same 

concentration of Azadirachta indica (Figure 1c). 

Effect of Melia azedarach and Azadirachta indica leaf 

extract on seedling growth of barley and spinach 

The aqueous extract of Melia azedarach leaf inhibited 

growth of hypocotyl and radicl of barley and spinach. 

The hypocotyl growth of barley was inhibited (p =0.01) 
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by 31%, 32% and 56% at 0.5%, 1% and 2% 

concentrations respectively (Table 1). There was also 

inhibition (p=0.001) of radicle growth by 35% and 56% 

at 0.5% and 2% concentrations respectively. But at 1% 

concentration the inhibition was slightly higher (60%) 

(Figure 2a). Similarly, maximum inhibitory effect (60%) 

was observed on the radicle growth (p=0.049) of 

spinach at 1% concentration, followed by 56% and 33% 

at 2% and 0.5% concentrations, respectively. On the 

other hand, the extract also showed inhibitory effect 

(p=0.04) on the growth of hypocotyl that was increased 

by increasing the concentration of the extract. At its 

highest concentration the maximum growth retardation 

(56%) was recorded (Figure 2c). The extract of 

Azadirachta indica leaf reduced the growth of both 

hypocotyl and radicle of the barley while showed diverse 

effects on the seedling growth of spinach. The inhibitory 

effect was increased by increasing the concentration of 

the leaf extract. The hypocotyl growth inhibition 

(p=0.00) of barley was found to be 15%, 31% and 39% 

at 0.5%, 1% and 2% concentrations respectively (Table 

1). The maximum radicle growth inhibition (p=0.00) 

(53%) was observed at 2% concentration (Figure 2b). 

The hypocotyl growth of spinach was highly inhibited up 

to 56% and 75% at 0.5% and 1% concentrations 

respectively. But it stimulated 20% hypocotyl growth at 

2% concentration (p=0.01). The radicle growth (p=0.01) 

was also retarded by 66% and 73% at 0.5% and 1% 

concentrations respectively. While slight retardation 

(9%) was observed at 2% of extract (Figure 2d). 

 

 
Figure 1. Effect of different parts of Melia azedarach and Azadirachta indica on germination of barley and spinach. 
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Table 1. Allelopathic effect of Melia azedarach and Azadirachta indica leaf on the growth of test plant. 

 Test 

Species 

Control 0.5% 1% 2% F Value P Value 

H R H R H R H R H R H R 

Melia 

azedarach 

Barley 4.76 7.24 4.71 5.72 4.63 4.95 4.63 5.29 0.02 14.04 0.01* 0.001* 

Spinach 2.62 3.25 1.79 2.10 1.78 1.31 1.15 1.42 3.52 4.18 0.04** 0.049* 

Azadirachta 

indica 

Barley 5.88 8.43 4.99 6.15 4.01 4.99 3.58 3.91 49.52 64.40 0.00* 0.00* 

Spinach 2.62 3.25 1.14 1.09 0.64 0.74 3.13 2.94 8.70 8.20 0.01* 0.01* 

H= Hypocotyl, R=Radicle, * Significant Effect, ** Non-significant Effect, Alpha Value: 0.05 

 

 
Figure 2. Effect of aqueous leaf extract of Melia azedarach (Darek) and Azadirachta indica (Neem) on growth of barley 

and spinach. 

 

Effect of bark extract of Melia azedarach and 

Azadirachta indica on seedling growth of barley and 

spinach 

The extract of Melia azedarach bark stimulated the 

growth of hypocotyl (p=0.03) of barley up to 7% at its 

lower concentration (0.5%) but the growth was 

inhibited by 13% at higher concentrations (1% and 2%). 

The bark extract also inhibited radicle growth at all level 

of concentrations (p=0.003). The growth was retarded 

by 9%, 52% and 53% at 0.5%, 1% and 2% 

concentrations respectively (Figure 3a). However, bark 

extract inhibited the growth of both hypocotyl and 
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radicle of spinach. The inhibitory effect was 

concentration dependent. The maximum growth 

retardation (p=0.00) of hypocotyl was shown to be 80% 

at 2% concentration. The inhibition (p=0.001) of radicle 

growth was 46%, 73% and 67% at 0.5%, 1% and 2% 

concentrations respectively (Table 2; Figure 3c). 

The extract of Azadirachta indica declined (p=0.02) 

radicle growth in barley (Table 2). The reduction in 

growth was found to be 21%, 36% and 40% at 0.5%, 1% 

and 2% concentrations respectively. But it showed a 

minor inhibitory effect (p=0.04) on the hypocotyl 

growth of barley. The inhibitory effect seemed to be only 

4% at 1% concentration of the extract (Figure 3b). In 

contrast, bark extract stimulated both hypocotyl and 

radicle growth of spinach. The hypocotyl growth was 

enhanced (p=0.02) by 38%, 93% and 96% at 0.5%, 1% 

and 2% concentrations of the extract respectively. In the 

same way, the radicle growth was strongly stimulated 

(p=0.031) up to 21% and 19% at 1% and 2% 

concentrations respectively (Figure 3d). 

 

Table 2. Allelopathic effect of Melia azedarach and Azadirachta indica bark on the growth of test plant. 

 
Test 

Species 

Control 0.5% 1% 2% F Value P Value 

H R H R H R H R H R H R 

Melia 

azedarach 

Barley 3.61 6.18 3.87 5.46 3.12 2.92 3.10 2.86 0.80 10.85 0.03* 0.003* 

Spinach 2.99 4.95 1.26 2.67 0.60 1.32 0.58 1.65 21.4 14.8 0.00* 0.001* 

Azadirachta 

indica 

Barley 4.00 7.01 3.97 5.53 3.82 4.69 4.00 4.18 0.06 6.09 0.04* 0.02* 

Spinach 1.54 2.73 2.13 2.27 2.97 3.31 3.84 3.16 5.65 1.42 0.02* 0.031* 

H= Hypocotyl, R=Radicle, * Significant Effect, ** Non-significant Effect, Alpha Value: 0.05 

 

 
Figure 3. Effect of aqueous bark extract of Melia azedarach (Darek) and Azadirachta indica (Neem) on growth of 

barley and spinach. 
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Effect of stem extract of Melia azedarach and 

Azadirachta indica on seedling growth of barley and 

spinach 

The stem extract of Melia azedarach stimulated the 

hypocotyl growth of barley. The increase in the 

stimulation (p=0.005) of hypocotyl growth was 

concentration dependent (Table 3). The growth 

stimulation was found to be 15%, 37% and 56% at 0.5%, 

1% and 2% concentrations of the extract respectively. 

But the growth of radicle was inhibited at all 

concentrations. The radicle growth retardation (0.04) 

was observed to be 19%, 31% and 30% at 0.5%, 1% and 

2% concentrations respectively (Figure 4a). However, 

the stem extract of Melia azedarach showed both 

stimulatory and inhibitory effect on the seedling growth 

of spinach. The extract stimulated (p=0.04) the 

hypocotyl growth up to 4% at higher concentrations 

(1% and 2%). At 0.5% extract concentration, hypocotyl 

and radicle growth was suppressed by 17% and 9% 

respectively while 17% growth inhibition (0.002) was 

observed at both 1% and 2% concentration (Figure 4c). 

The extract of Azadirachta indica stem promoted 

seedling growth of barley. The stimulatory effect 

(p=0.019) on the growth of hypocotyl varied but the 

maximum growth stimulation was 47% at 2% 

concentration of the extract (Table 3). In case of radicle 

growth, the overall stimulation (p=0.046) was observed 

but the effect was decreased with increasing 

concentration. The maximum stimulation was 46% at 

lowest concentration (0.5%) and lower value of 

stimulation was found to be only 2% at high 

concentration of extract (Figure 4b). Although, the 

aqueous extract of Azadirachta indica stem inhibited 

both hypocotyl and radicle growth of spinach. The 

hypocotyl growth inhibition (p=0.04) was observed to 

be 72% at higher concentrations (1% and 2%) followed 

by 63% at lowest concentration (0.5%). On the other 

hand, the inhibitory effect (p=0.022) of radicle growth 

increased by increasing the concentration. It was 

observed to be 32% at 0.5% concentration and 53% for 

both 1% and 2% concentrations of stem extract (Figure 

4d).

 

Table 3. Allelopathic effect of Melia azedarach and Azadirachta indica stem on the growth of test plant. 

 Test 

Species 

Control 0.5% 1% 2% F Value P Value 

H R H R H R H R H R H R 

Melia 

azedarach 

Barley 5.24 6.13 7.03 8.96 6.34 7.67 7.70 6.23 2.0 0.96 0.019* 0.046* 

Spinach 2.79 3.58 1.75 2.41 2.00 1.66 2.00 1.66 0.96 1.83 0.04* 0.022* 

Azadirachta 

indica 

Barley 4.83 9.72 5.52 7.84 6.60 6.66 7.50 6.76 9.9 4.32 0.005* 0.04* 

Spinach 2.36 2.75 1.94 2.49 2.45 2.33 2.45 2.33 0.18 0.09 0.04* 0.002* 

H= Hypocotyl, R=Radicle, * Significant Effect, ** Non-significant Effect, Alpha Value: 0.05 

 

DISCUSSION 

Allelochemicals are significant compounds produced 

mainly by various plants that are associated with 

process of allelopathy (Ain et al., 2023). They are 

present in varying amounts in practically all plant 

components, including leaves, stems, bark, flowers and 

rhizomes (Khatun et al., 2023). They can lessen 

phytotoxic residues in soil and water, promote or inhibit 

seed germination, facilitate development, and permit 

agricultural plant growth, which simplifies recycling and 

wastewater treatment. (Zeng et al., 2008; Abouziena and 

Haggiag, 2016). The concentration of these 

allelochemicals influences the germination and growth 

of test plant as it may enhance seed germination at lower 

concentration and found to reduce seed germination 

when higher concentration was applied (Farooq et al., 

2020; Subtain et al., 2014). The current findings 

demonstrated that different plant extracts from both 

species had different effects on test plant seed 

germination and seedling growth. Most of the 

treatments showed reduction in the seedling growth. 

The inhibitory effect may be associated with the 

presence of allelochemicals that may modify the 

photosynthetic apparatus by reducing chlorophyll 

contents and damaging the PSII (Hussain and Reigosa, 

2017; Rehman et al., 2019; Yuliyani et al., 2019). 

In the present findings, the aqueous extracts of M. 

azedarach significantly inhibited the seed germination of 

spinach. Among different parts, the leaf extract 

extremely inhibited the germination of spinach. The 

inhibitory effect was concentration dependent. These 

findings agreed with the results of Phuwiwat et al. 

(2012). According to their observation the aqueous leaf 

extract of Melia azedarach inhibited germination of E. 
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crus-galli. This data also aligns with findings from 

studies on Brassica campestris L., which showed that 

aqueous extracts of M. azedarach at different doses (10, 

15 and 20 g 100 mL-1) inhibited seed germination and 

seedling growth (Gul et al., 2022). Furthermore, it was 

confirmed in a different study (with extract 

concentrations ranging from 10 to 100%) that Melia 

negatively impacts the germination, growth, biomass, 

and production of Abelmoschus esculentus L. (Moench) 

and Raphanus sativus L. (Pratap et al., 2022). The 

observed effect might be associated with the presence of 

secondary metabolites including alkaloids, flavonoids 

and phenolic contents as these compounds presented 

negatively affected the seedling development (Patanè et 

al., 2023). 

 

 
Figure 4. Effect of aqueous stem extract of Melia azedarach (Darek) and Azadirachta indica (Neem) on growth of 

barley and spinach. 

 

According to the present results, seed germination of 

spinach and barley was suppressed by various extracts 

of Azadirachta indica. Among them the leaf extract of A. 

indica significantly retarded the germination of spinach 

at 1% concentration. Same extract also strongly 

inhibited the hypocotyl and radicle growth of spinach. 

These observations were related to the analysis of 

Lawan et al. (2011). They found that various doses of A. 

indica leaf extract suppressed the growth of the shoots, 

roots, and seeds of various cowpea cultivars. Under 

laboratory conditions, the seedlings' mortality and 

decreased vigor demonstrated the buildup of hazardous 
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chemicals from the donor plants, which may have an 

adverse effect on the development of receptor plant 

seedlings. (Lawan et al., 2011). According to Lungu et al. 

(2011), the inhibitory effect might be due to the 

presence of phytotoxic compounds in the Melia 

azedarach. 

In the present study, the negative effects were also 

observed under the influence of higher concentration of 

bark extract of Melia azedarach. The results were 

supported by the observations of Khan et al. (2016). 

They observed that the bark extracts of Populus nigra 

showed inhibitory effect on maize. Many agronomic crop 

and weed species were reported to be inhibited in 

growth by the seed and bark extract of Tamarindus 

indica, according to Parvez et al. (2004). Several 

investigations have demonstrated that the aqueous 

extracts of M. azedarach have showed inhibitory action 

at various concentrations on sesame seed and  vigna 

radiate germination and seedling growth in comparison 

to control (Soleymani and Shahrajabian, 2012; Shahid et 

al., 2017). 

The inhibitory effect might be due to the presence of 

monoterpenoids and terpenoids i.e., camphor, 1,8-

cineole, betapinene, alpha-pinene, and camphene in the 

Melia azedarach (Sultana et al., 2014). 

The present findings also showed that the stem extracts 

of both species stimulated the growth of barley. The 

higher concentration of stem extracts of Melia azedarach 

stimulated more hypocotyl growth of barley than at the 

same concentration of Azadirachta indica. The results 

agreed with the report of Sisodia and Siddiqui (2010). It 

was discovered that the aqueous stem extract of Croton 

bonplandianum stimulated seed germination and 

seedling growth in weed plants (Medicago hispida 

Gaertn, Melilotus alba Medik., Vicia sativa L., and Brassica 

rapa L.) as well as crop plants (Triticum aestivum L., 

Brassica oleracea var. botrytis L., and Brassica rapa L.). 

The stimulatory influence might be due to the synthesis 

of phenolic and flavonoids contents that may cause the 

activation of antioxidants system (Thiebaut et al., 2019; 

Masum et al., 2018). 

 

CONCLUSION  

The present results inferred that the leaf extracts of both 

donor species possessed strong inhibitory effects on the 

germination and growth of spinach. Moreover, the 

barley crop showed highest tolerance against different 

extracts with reference to its germination and growth. It 

was concluded from results that the leaves of both 

species exhibited strong allelopathic potential. Hence, 

these are not suitable in border cropping around the 

crops of barley and spinach. However, it seems to be 

crucial to check the allelopathic compatibility of these 

two species with other crops before introducing them to 

agricultural practices as cover crops. 
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