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Abstract       We investigated the allelopathic activity of methanol extract of 
Annona senegalensis against four selected seeds. The percentage seed 
germination was evaluated for 72 hours and percentage inhibition of seedling 
growth was tested for 7day and 14 days respectively. The result showed that 
inhibition activity of the seed germination and seedling growth was in these 
order; amaranthus, tomato, maize and cowpea. The plant extract showed 
considerable allelopathic activity and the inhibition effect of the extract against 
the tested seeds increased with increase in concentration of the extract.   
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The environmental and health hazards from the use of 

herbicide have led to find the alternative methods of 

weed management. Among such alternatives, one is the 

use of allelopathic crops (12). They release chemicals 

into the soil that can contribute to weed management 

through suppression of weed seed germination, 

seedling emergence and establishment, and seedling 

growth (13). Although, the main mechanism of weed 

dissemination is through natural propagation, however, 

the uncomposted crop residues and animal excreta may 

also cause weed infestation when applied as soil 

amendment (2). Biological control and integrated 

management of plant diseases and weeds are 

considered a part of sustainable farming system. 

Numerous crops and weeds have been investigated for 

their allelopathic characteristics. Grain sorghum, rye, 

oats, wheat, and many weed species are suspected of 

heterotoxicity (allelopathy from plants of different 

species) (12). (14) achieved 90% weed control in 

paddy fields by incorporating Datura stramonium, 

Desmodium  triflorum and Melia azedarach each at 1 t 

ha-1 separately, and 70% weed reduction at 2 t ha-1 of 

Clerodendrum trichotomum biomass. The organic 

amendments hold great promise as a source of multiple 

nutrients and ability to improve soil characteristics 

(17), but if applied injudiciously they may also cause 

some tribulations. Annona senegalensis is a subtropical 

plant (25) that has been implicated for the treatment of 

chest pain, coughs, anaemia, urinary tract infection (5 ; 

23), cancer treatment (8;11]), diarrhoea, dysentery (9: 

19), anthritis and rheumatism (7;4). A. Senegalensis 

Pers (Annonaceae) commonly known as “Wild Custard 

Apple” is a shrub or small tree widely distributed in 

Africa (1; 24). In Nigeria, A. senegalensis is variously 

known as “Gwandardaji” in Hausa, “Abo” in Yoruba, 

“Uburuocha” in Ibo, and “Ikpokpo” among the Idoma 

speaking people in the Middle Belt region of Nigeria 

(15).  The genus Annona is characterized by presence 

of acetogenins (27) alkaloids other classes of 

compounds including carbonhydrate, lipids, amino 

acids, polyphenols, and essential oils terpenoids (18). 

Previous work on A. senegalensis  has shown 

antidiarrheal (30), antimicrobial (22), anticancer (29), 

trypanocidal (24), antimalarial and cytotoxic (3), 

anticonvulsant (10), analgesic, anti-inflammatory (1), 

antiulcer/antacid, smooth muscle relaxant (20), 

antibacterial (21;23), antitumor (11; 27), antiprotozoal 

(15), molluscicidal (28) and hormone-mimetic (16) 

activities. The isolation of monotetrahydrofuran and 

bis-tetrahydrofuran acetogenins (27) and two cytotoxic 

monotetrahydrofuran acetogenins (26) from this plant 

are also documented. 

This work presents the inhibitory effects of methanolic 

extracts of Annona senegalensis on seed germination 

and seedling growth bioassay of four selected seeds 

 

Materials and Methods 

 

Plant Sample 
The plant sample was collected at Akure town in Ondo 

State and authenticated at Federal Research Institute of 

Nigeria (FRIN) in Ibadan. Aerial part of the plant was 

collected. This was air-dried at room temperature under 

the cool air away from the sun. The dried plant was 

pulverized and kept in an air-tight polythene bags 

 

Preparation of Extract 
500g of dried and pulverized plant material was 

weighed and poured into 6ltr flat bottom flask. 1.5ltrs 

of N-Hexane was poured into the flask and this was 

covered with aluminium foil and made air-tight with 

Paper tape. This is in a bid to de-fat the plant material. 

After 24hrs, the supernatant was decanted and the plant 
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material air-dried again. The material was thereafter 

poured again into the flask 2ltr of MeOH added. This 

was made air-tight and left at room temperature for 

72hrs. The supernatant was thereafter decanted and 

concentrated using a Rotary Evaporator. The yield was 

16.65g (3.33%) 

 

Treatment 
From the crude extracts, three treatments of different 

concentrations (0.0, 1.0, 2.5, and 5.0% w/w) were 

prepared in Methanol: two controls were prepared – 

Methanol and distilled water. The different treatments 

for each one of the organic extracts were obtained from 

a stock solution which had been previously prepared 

from each of the raw extracts. The concentrations were 

0.0, 1.0, 2.5 and 5.0% v/v for the methanolic extract 

 

In vitro biotest 

Seed germination test 
The test was carried out according to the method of 

Casimiro et al., 2017 with slight modification. Viable 

seeds were obtained from Agricultural Development 

Parastatal (ADP) in Akure, Ondo state. Concentration 

of 5 %, 2.5 % and 1 % (w/v) of the crude extract were 

used to treat the filter papers placed inside Petri dishes 

10 cm in diameter and air-dried at room temperature.  

10 seeds per treatment were placed into the each Petri 

dish.  Two control set-ups were prepared in a similar 

way with pure solvent and distilled water, allowing 

each to also evaporate fully. The experiment was 

carried out with three repetitions per treatment.  The 

Petri dishes were placed in a dark cupboard with 

relative humidity and room temperature.  The 

evaluation of germination was performed 72 h after the 

introduction of seeds. Germination percentage (G %) 

was calculated by dividing the total number of seeds 

that germinated on after 72 h in each treatment by the 

number of seeds sown and multiplied by 100. The 

percentages of germination inhibition were calculated 

by comparison with the untreated control, using the 

following calculation: % inhibition = (𝐶 −𝑋)/𝐶 × 100, 

where 𝐶 is the number of seeds germinated in control 

and 𝑋 is the number of seeds germinated in the test 

sample. 

Seedling Growth Test: 
The test was carried out according to the method of 

Casimiro et al., 2017 with slight modification. Viable 

seeds were obtained from Agricultural Development 

Project (ADP) in Akure, Ondo state. Concentration of 

5 %, 2.5 % and 1 % (w/v) of the crude extract were 

used to treat the filter papers placed inside Petri dishes 

10 cm in diameter and air-dried at room temperature.  

10 seeds per treatment were placed into the each petri 

dish.  Two control set-ups were prepared in a similar 

way with pure solvent and distilled water, allowing 

each to also evaporate fully. The experiment was 

carried out with three repetitions per treatment. The 

petri dishes were placed in a dark cupboard with 

relative humidity and room temperature. Seedling 

growth was evaluated for 7 days and 14 days after the 

introduction of the seed. The percentages of inhibition 

were calculated by comparison with the untreated 

control, using the following formula: % inhibition = (𝐶 

− 𝑋)/𝐶 × 100, where 𝐶 is the average length of 

shoot/root in control and 𝑋 is the average length of the 

shoot/roots in the test sample 

 

Result and Discussions 

 

Percentage Seed Germination 
The result of the percentage seed germination is 

presented in Table 1. Tomato had the highest 

percentage seed germination of 23.33%, followed by 

maize (20.00%), cowpea (13.33%) and amaranthus had 

no percentage seed germination for 5% (w/v) 

concentration of the methanolic extract of Annona 

senegalensis. For 2.5% (w/v) concentration, the 

percentage seed germination was found to be in the 

order: tomato (33.33%), maize (26.67%), cowpea 

(20.00%) and amaranthus (6.67%). For 1% (w/v) 

concentration of the extract, percentage seed 

germination was found to be in the order: tomato 

(40.00%), maize (40.00%0, cowpea (33.33) and 

amaranthus (10.00%).  From the study, it showed that 

the higher the concentration of the extract, the lower 

the percentage of seed germination. This finding was in 

agreement with the work of Ines et al., (2014) who 

reported that the percentage seed germination of 

Lactuca sativa in the presence of aqueous extract at 

difference concentration of Tunisian and Indian 

varieties of Nigella sitiva seeds and aerial parts 

harvested at vegetative, flowering, and fruiting stage, 

decrease with increase in the concentration of the 

extract.

Table 1 

Percentage seed germination of methanolic extract of Annona senegalensis on four selected seeds. 

concentration Amaranthus Cowpea tomato Maize 

%5 0.00
a
±0.00 13.33

a
±6.67 23.33

a
±3.33 20.00

a
±0.00 

2.5% 6.67
a
±3.33 20.00

ab
±0.00 33.33a

b
±3.33 26.67

ab
±3.33 

1% 10.00
b
±0.00 33.33

b
±3.3 40.00

b
±0.00 40.00

b
±0.00 

Control (MEOH) 100.00
c
±0.00 66.67

c
±3.33 96.67

c
±3.33 76.67

c
±3.33 

Control (withoutMEOH) 100.00
c
±0.00 76.67

c
±3.33 100.00

c
±0.00 80.00

c
±5.77 
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Values are means of triplicate ± standard error. Column 

means followed by the same superscript letters are not 

significantly different at   P<0.05. 

 

Percentage inhibition of seed germination 
The result of percentage inhibition of seed germination 

is presented in Table 2. The result showed that the 

higher the concentration, the higher the inhibition 

percentage of the seed germination. For 5% (w/v), the 

inhibition percentage was in these order; amaranthus 

(100.00%), maize (73.81%), tomato (72.22%) and 

cowpea (68.05%). For 2.5% (w/v) concentration of the 

extract, the inhibition percentage was in these order; 

amaranthus (93.33%), tomato (65.18%), maize 

(64.88%) and cowpea (59.31). for 1% (w/v) 

concentration of the extract, the percentage inhibition 

was in these order; amaranthus (90.00%), tomato 

(58.55%), maize (47.62%) and cowpea cowpea 

(45.33%). The overall inhibition effect of the extract 

against the seeds were in these order; Amaranthus, 

tomato, maize and cowpea.  this result also showed 

should that the higher the concentration of the extract, 

the higher the concentration of the percentage 

inhibition of the seed germination and these  findings 

agreed with the previous work of Casimiro et al., 

(2017) who reported that the allelopathic activity of 

ethanolic extract of Arachis hypogaea on the growth of 

hypocotyl and rootlet of L.sativa increased with 

increase in the concentration of the extract.

 

Table 2 

Percentage inhibition of methanolic extract of Annona senegalensis against four selected seeds 

Concentration Amaranthus cowpea tomato Maize 

5% 100.00
c
±0.00 68.05

b
±16.02 72.22

b
±4.00 73.81

c
±1.19 

2.5% 93.33±
bc

3.33 59.31
b
±3.77 65.18

b
±4.82 64.88

c
±5.29 

1% 90.00
b
±0.00 45.23

ab
±8.58 58.55

b
±1.44 47.62b±2.38 

Control 0.00
a
±0.00 8.33

a
±4.17 3.33

a
±0.03 3.70

a
±0.37 

 

Values are means of triplicate ± standard error. Column 

means followed by the same superscript letters are not 

significantly different at   P<0.05. 

 

Seedling growth bioassay 
The result of the percentage inhibition of the seedling 

growth is presented in Table 3. For 5% (w/v)  and 

2.5% (w/v)  concentration of the extract, the inhibition 

activity were higher at 7
th

 day than the 14th day except 

for the cowpea and maize where the inhibition activity 

was higher at 14
th

 day than 7
th

. For 1% (w/v) 

concentration of the extract, inhibition activity of 

extract was higher at 14
th

 day than 7
th

 day against the 

tested seeds. The  result showed that in most cases the 

inhibition N. sitava  activity against root of the seeds 

were higher than their corresponding shoot and these 

was in agreement with the previous  by Ines et al., 

(2014) who reported that the inhibition index of the 

aqueous extract of Tunisian and Indian varieties of 

seed and aerial parts against L.sativa germination 

growth had higher value in  root length than the shoot 

length  and that half inhibition concentration (IC50) of 

root growth was lesser than shoot growth. The result 

was also in agreement with the work of Casimiro et al., 

(2017) who reported that inhibition activity of Arachis 

hypogaea was higher against rootlet of L. sativa than 

the hypocotyl. 

  

Conclusions  

 
The result from this research had showed that 

methanolic extract of Annona senegalensis had 

allelopathic potential against tested seed, therefore 

further studies on isolation and charactertization of 

bioactive components in the extract that may be 

responsible for the allelopathic activity should be 

carried out. 
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Table 3 

Percentage inhibition of methanolic extract of Annonasenegalensis against seedling growth  

of the four selected seeds 

Conc Tomato Amaranthus cowpea maize 

 7 days 14days 7days 14days 7days 14days 7days 14day 

 Shoot root Shoot Root shoot Root Shoot root shoot root shoot root shoot root shoot root 

5% 70.68
c
±8.

25 

86.74
c
±

0.96 

57.25
c
±

5.10 

76.51
c
±4.1

0 

89.70
c
±

5.69 

89.62
b

±6.23 

63.22
c

±7.36 

75.08
b

±5.73 

33.13
b

±2.79 

38.42
c

±2.69 

56.52
d
±1.9

1 

64.74
b
±

2.44 

46.40
c
±5.8

0 

20.9

7
c
± 

2.72 

46.57
d
±1.8

6 

62.89
b
±3.2

2 

2.5% 49.08
b
±2

.99 

72.48
c
±

3.32 

54.57
c
±

4.22 

66.25
bc

±2.7

2 

80.96
c
±

9.75 

82.44
b

±6.23 

55.58
bc

±7.87 

60.60
b

±9.56 

26.81
b

±4.42 

28.37
b

c
±5.25 

40.64
c
±2.0

2 

52.68b

±4.71 

29.78
b
±0.8

8 

15.5

2
bc

±

0.93 

37.95
c
±1.0

5 

43.75
c
±3.5

8 

1% 29.42
ab

±

3.33 

48.56
b
±

8.25 

31.52
b
±

1,28 

56.11
b
±4.9

5 

12.16
b
±

1.47 

29.00
a

±0.13 

24.73
ab

±2.92 

23.92
a

±4.28 

10.37
a

±0.84 

19.9
ab

±1.77 

27.16
b
±1.6

6 

22.14
a
±

1.49 

19.62
b
±1.1

4 

9.10
b
±0.

76 

31.66
b
±1.1

2 

33.80
b
±0.7

0 

control 9.98
a
±1.4

2 

4.30
a
±.2

9 

2.42
a
±0.

02 

1.93
a

±0.08 

8.27
a
±0.

61 

7.09
a
±

1.08 

2.57
a
±

0.42 

7.76
a
±

0.60 

5.12
a
±

1.46 

7.66
a
±

0.72 

7.53
a

±0.68 

21.60
a
±

0.93 

2.41
a

±0.01 

1.36
a

±0.7

6 

3.39
a

±0.01 

1.37
a

±0.01 

Values are means of triplicate ± standard error. Column means followed by the same superscript letters are not significantly different at   P<0.05. 
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