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ABSTRACT
Neem (Azadirachta indica A.) tree has been known to be useful in soil enrichment and for insect, pest and disease 
control. Thus, it is of benefit to study the allelopathic efficacy of powdered neem seed cake on the germination and 
seedling growth vigour of cowpea, groundnut, sesame, soya beans and Bambara groundnut. A field research work 
was conducted at college of Agriculture, Hassan Usman Katsina Polytechnic during the 2008 raining season using 
split plot design with three replication and six main plot treatment 0, 0.5, 1, 2, 4, and 8 tons/ha and the tested seeds 
as main subplot treatments. The result showed that powdered neem seed cake was found to have no allelopathic 
effect on the germination of cowpea, sesame, Bambara ground nut, ground nut at 0-2 tons/ha and soya beans at 
0-4 tons/ha and have no allelopathic effect on the seedling growth vigour of cowpea, sesame, soya beans, Bambara 
ground nut and ground nut at 0-4 tons/ha. Further research is required on the allelopathic effect of powdered neem 
seed cake on the germination, growth and yield of these tested crops.
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Introduction
The need to reduce harmful environmental effects from the 
overuse of herbicides has encouraged the development of non –
chemical weed management systems, which are dependent on 
ecological manipulations rather than agrochemicals [1,2]. In 
agricultural practice, allelopathy is frequently exploited for weed 
control [3], through mixed cropping, trap cropping, crop rotation 
etc. Allelopathy has been defined as an adverse influence of one 
plant on micro-organism on another [4]. Allelophathy refers to 
the harmful or beneficial effect of a plant on the other one, both 
weeds and crops species could release different chemicals from 
plant parts either by root exudation, leaching, volation, and other 

processes in both agricultural and natural systems as well as 
residue decomposition [2,5]. Numerous plants have been shown 
to have strong allelopathic activity. Neem (Azadirachta indica A.) 
is a versatile tree native to south and south-east Asia. It is also 
cultivated in Japan, tropical USA, South America, Australia and 
Africa. Its various parts have been traditionally used to control 
domestic insects, pests of stored grains, crop pests and in human 
and veterinary medicine [6]. Recently, these properties have been 
attributed to hundreds of chemicals present in the tree. Neem 
trees have many unique compounds that have been identified [7]. 
The more common and the most analyzed compounds include 
nimbin (anti-inflammatory), nimbidin (anti-bacterial, anti-ulcer, 
analgesic, anti-malaria, anti-fungal), sodium nimbinate (anti-
diuretic, spermicide, anti-arthritic), queceratin (anti-protozoal), 
salannin (repellent), and azadirachtin (repellent, anti-feed ant, 
anti-hormonal) [7]. Neem contains a number of useful chemicals, 
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with multiple uses and adaptability to diverse habitats and climatic 
conditions and interest in the tree has increased.

Neem tree, which botanically has been referred to as Azadirachta 
Indica is believed to have originated from India and Burma. Neems 
trees are only suited to the tropical and semi-tropical regions. 
Through introduction of the tree has spread to Asia, Africa, the 
Americans, Australia, and Island of the Southern Pacific [6]. Neem 
fruit is rich in crude protein (13-35o/o) and after oil extraction; the 
left-over neem cake is an excellent organic matter or fertilizer 
[6]. Neem cake contains appreciable quantities of phosphorous, 
potassium, and many other trace elements [6]. On decomposition 
all these components are return to soil fertility and increases crop 
yield. It does not only fertilize the soil, but it also neutralizes 
soil acidity, control soil borne nematodes, snails, fungi, bacteria 
and insects. When powered neem fruits are used as organic soil 
amendement, it contains striga, a noxious weed, [7]. Striga causes 
crop yield damage in Africa worth about $7.0 billion annually, 
[8]. Soil treated with neem cake was reported to record increased 
activities of beneficial earthworms that aerate the soil, [9]. Neem 
cake is an excellent organic fertilizer. The high Azadirachtin 
content in neem cake protects crops against parasitic nematodes 
and enriches the soil [6] For best result, neem cake must be mixed 
with other organic fertilizers such as sea weeds, kelp and farm yard 
manure to an extent to 10o/o to 15o/o by weight and applied. Neem 
cake promotes the slow and controlled release of Nitrogen; this 
facilitates absorption of nitrogen to the plants [6]. [10] reported that 
neem cake granules dosed at 250kg per hectare has the efficacy of 
commercial neem cake at a dosage of 100kg per hectare. The neem 
cake protects plant and crops against parasitics nematodes [11,12]. 
It enchances crop yield and the fertility of the soil is preserved. 
Neem cake is the residue obtained from pure neem seed kernels, 
which have been crushed to extract the oil. The cake is an excellent 
organic fertilizer with high Nitrogen, Potassium, and Phosphorous 
values. Neem seed cake is a by-product obtained in the solvent 
extraction process for neem oil [13]. Neem cake is a by-product of 
neem oil extracted from neem kernels. This cake is applied at the 
rate of 200kgs to 400kgs per hectare, 1kg for plots of 10-15 square 
metre [10,14,15].

Probably no other tree is as useful as beneficial or yields as many 
products and by-product as neem tree. Scientists forecast that the 
neem tree will usher in a new era pest control, provide million with 
inexpensive medicines, cut down the rate of population growth 
and solve other ecological problems affecting the globe.

The commonly cited allelopathic efficacy includes reduced growth 
and seed germination. Similar to chemical herbicides, there is 
no common physiological target site or mode of action for all 
known allolechemicals. However, some known sites of action of 
allolechemicals include pollen germination, cell division, nutrient 
uptake, specific enzyme function and photosynthesis [16,17]. The 
inhibition of Allolepathy is very complex and it can also involve 
the association of many classes of chemicals such as flavonoids, 
phonetic compounds, terpenoids, steroids, carbohydrates, amino 
acids and alkaliods, with combination of several substances 

sometimes with greater allelopathic efficacy than the individual or 
single substance alone. Moreover, environmental and physiological 
stresses, pest and diseases, herbicides, less than optical nutrient, 
temperature and moisture levels as well as solar radiation can 
likewise affect the allolepathic weed suppression [7]. Several parts 
of plants like leaves, flowers, leaf litter and leaf muleh, bark, stem, 
root, soil and soil leachates as well as their derived substances, 
could have an allelopathic activity that differ over a growing 
season. Allelopathic chemicals could also persist in soil, and were 
reported to affect both the plants in succession and neibouring 
plants [18]. Even though derived from plants, allelochemicals 
could be more biodegradable than traditional herbicides but could 
also have undesirable efficacy on non-target plant and animal 
species, and this called for ecological investigations before 
widespread use. Selection activity of tree allelochemical on 
different crops and other species of plants had also been reported 
[19]. For instance, Leaucaena leveocephala, is a miracle tree 
known for soil and water conservation, animal improvements 
in India and revegetation, it also constitutes a toxic, non-protein 
amino acid in the foliage and leaves which inhibits the growth of 
other tree species but not its own seedlings. Leucaena species was 
also reported to minimize the yield of wheat plant but increase the 
yield of rice plant. Allelochemical concentration in the producer 
plant could also differ from time to time and in the plant tissue 
produced. Leaf litter and foliar leachates of Eucalyptus species, 
for instance, were reported to be more toxic than bark leachates in 
some species of food crops [20]. Neem is important in crop pest 
and soil fertility management. However, its allelopathic effects on 
other plants may underscore its usefulness; hence the need to study 
it allelopathic effect on the germination of local leguminous and 
oil seed crop varieties as well as the concentration of the residues 
at which the inhibition takes place. This work was aimed to study 
the allelopachic efficacy of neem and seed cake on the germination 
of some leguminous seeds and oil seeds namely cowpea (Vigna 
unguiculata), groundnut (Arachis hypogeal), sesame (Sesamum 
indica), bambara groundnut (Voandzea subterranean), and soya 
beans (glycine max).

Materials and Methods
Experiment Site
The experiment was conducted at college of agriculture, Hassan 
Usman Katsina polytechnic, Katsina State, Nigeria in the year 
2008. The site was cleared using hoe, rake and cutlass to remove 
all unwanted materials in the area. It was then tilled using ox-
drawn implement to pulverize the soil and make ridges. The site 
consisted of three replications (3 replications as I, II, III) with six 
main treatments as T1, T2, T3, T4, T5, T6, randomly allocated to 
the main plots. Each main plot was sub-divided into five ridges 
as sub-plots. Each sub-plot was 1m long, 2m space was left as a 
discard between the main experimental slots and the experimental 
blocks. The neem seed cake was the main plot treatment while 
the crop seeds were the sub plot treatment allocated to main and 
sub plots at random. Main plots were amended with 0, 0.5, 1.0, 
2.0, 4.0, 8.0, tones/hectare of powdered neem cake. This involves 
calculating the required quantity using the formula.
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Amount needed= Amount required p/ha  main plot size
10,000m2

Measured quantities of the neem treatments were broadcasted on 
the main plots thoroughly mixed with the soil up to 20-30 cm deep; 
ridges were remolded using a hand hoe.

Neem Seed Cake
Neem seed cake was collected from neem processing plant, 
Katsina, Katsina State, Nigeria on 15th May, 2008. The neem 
seed cake was grinded using industrial plate milling machine at 
the factory and was used for this experiment, directly as a soil 
amendment.

Seeds of Test Plants
Five types of crop plants were used for determining the allelopathic 
effects of neem cake on the seed germination and seedling growth 
of cowpea, groundnut, sesame, bambara groundnut and soya 
beans. The seeds were collected at Jibia food market, Katsina 
state. The seeds were soaked in clean water. The seeds that floated 
on the water were discarded and the remaining were removed and 
air dried. The seed as the sub-treatments were allocated randomly 
to the sub-plots in each main plot. The seeds were treated with 
apron plus before sowing against soil borne pests and diseases. 
Each single crop was planted on single ridge plots and twenty 
seeds were sown per each hole and each ridge has three holes and 
20cm spacing between the ridges were maintained. The seeds were 
sown after a good rainfall.

Data Collection
The data was collected using germination counts and visual 
assessment growth. The germination counts were recorded seven 
days after first seedlings emergence, the percentage germination 
count of the emerged seedlings was determined using the following 
formula:

Percentage germination count = total no. of seeds emerged per 
subplot             100
Total no. of seeds sown per sub plot                     1

The visual assessment growth was recorded after two weeks.      

Overall seedling growth/subplot was visually assessed and scored 
using the following visual assessment score:
1.        -       -       -          -         -         -     very poor growth
2.        -       -       -          -         -         -     poor growth
3.        -       -       -          -         -         -     fair growth
4.        -       -       -          -         -         -     good growth
5.        -       -       -          -         -         -     very good growth

Experimental Design and Data Analysis
The experiment was conducted using factorial split plot design 
with three replications and with neem treatments as the main 
plots and seeds treatments as the sub-plots. The treatments were 
allocated randomly. The collected data was subjected to analyses 
of variance (ANOVA) to check the significant difference between 

the treatments, LSD was used in separating the treatment means.

Results
Germination Count of the Tested Crops
The results showed that effect of the neem treatment on the tested 
crops in all the six (p≤0,01). However, the results showed that 
there were no significant differences between the observed main 
plots means as shown in Table 1, as split plot design has high 
precision in subplot that in main plot. Thus, there were significant 
differences between subplots as shown in Table 1. Percentage 
germination counts in groundnut decreased from 58.33% in the 
control plot 0.0 tons/ha to 13.33% at 8.0 tons/ha of the neem soil 
amendment. The observed differences were statistically significant 
(p≤0.01). Thus, there was significant differences at 4 tons/ha, and 
there was allelopathy in neem against their tested crops seeds at 
4 tons/ha and 8 tons/ha. In cowpea germination counts increased 
from 33.33% in the control plot to a maximum 50.17% and 50.50% 
in 2.0 and 0.5 tons/ha, respectively, while at 4 and 8 tons/ha the 
germination count began to decrease. The observed differences 
between the treatments means which ranged between 25.17-54.50 
were not statistical differences between the treatment means (Table 
1). Therefore, there was no allelopathy. Cowpea and sesame were 
very low in the control plot suggesting that poor seeds with low 
viability were used for the experiment. In sesame germination 
count decreased from 27.67% in the control plot to 18.33% in 
plot treated with neem at 8 tons/ha, which stood at 2.17% may be 
perhaps have been caused by insects thus, there was no significant 
differences (Table 1) and there was no allelopathy. In soya beans 
germination count decreased from 70.00% in the control plot to 
22.83% in plot treated with neem cake at 8 tons/ha. There was 
significant difference at 8 tons/ha and there was allelopathy in 
neem cake against the tested crop seed at 8 tons/ha (Table 1). In 
Bambara groundnut germination count decreased from 32.17% 
in the control plot to 24.33% in plot treated with neem cake at 8 
tons/ha. There were no significant differences and therefore was no 
allelopathy. Soyabeans germination count was very high viability 
was used and the germination counts of Bambara groundnut in all 
the plots were very low may be perhaps caused by insects and may 
be the neem eliminate the microorganisms and also poor seeds 
with low in viability were used for the experiment.

Table 1: Effect of powdered neem cake on the germination and seedling 
growth vigour of the tested plants (P ≤ 0.01).
Treatment Crops Germination count
0.0 tons/ha Ground nut 58.83a-d

Cowpea 33.83a-f

Sesame 27.67b-f

Soya beans 70.00a

Bambara ground nut 32.17a-f

Main plot total 44.50a

0.5 tons/ha Ground nut 33.83a-f

Cowpea 54.50a-e

Sesame 35.17a-f

Soya beans 66.67ab

Bambara ground nut 25.67b-f

Main plot total 43.17a

1.0 tons/ha Ground nut 23.33c-f
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Cowpea 39.50a-f

Sesame 26.17b-f

Soya beans 49.50a-e

Bambara ground nut 26.17b-f

Main plot total 32.93a

2.0 tons/ha Ground nut 27.17b-f

Cowpea 50.17a-e

Sesame 27.83b-f

Soya beans 66.50ab

Bambara ground nut 26.17b-f

Main plot total 38.57a

4.0 tons/ha Ground nut 14.33ef

Cowpea 25.17b-f

Sesame 2.17f

Soya beans 61.67a-c

Bambara ground nut 29.33a-f

Main plot total 26.53a

8.0 tons/ha Ground nut 13.33ef

Cowpea 33.33a-f

Sesame 18.33 d-f

Soya beans 22.83c-f

Bambara ground nut 24.33c-f

LSD main plots (P=0.01) 29.94
LSD sub plots (P=0.01) 41.62

Visual Growth Scores 
Powdered neem cake was found to have no significant (p≤0.05) 
effect on the seedling growth vigour of the tested crops in all the 
six main plots treatment differences between the subplots as shown 
in Table 2. In groundnut the seedling growth vigour decreased 
or suppressed from 3.53 in the control plot to 1.10 at 8.0 tons/
ha of the neem soil amendments. The observed differences were 
statistically significant (p ≤ 0.01). Thus, there was significant 
difference at 8 tons/ha and their allelopathy in neem against the 
tested crop seed at 8 tons/ha. In cowpea the seedling growth vigour 
increased from 3.13 in the control to 4.10 and 3.77 in 0.5 and 8 
tons/ha and the seedling growth vigour began to decrease. Thus, 
there was no statistical difference between the treatment means 
(Table 2): Therefore, there was no allelopathy. Cowpea seedling 
growth vigour was very high at 0.5 tons/ha may be perhaps due to 
the neem eliminates pests and disease and good seeds were used 
for the experiment. Groundnut seedling growth vigour was very 
low at 8 tons/ha may be perhaps caused by insect. In sesame the 
seedling growth vigour increased from 2.43 in the control to 3.57 
and 2.87 in 0.5 and 2 tons/ha and the seedling growth vigour began 
to decreased. Thus, there were no significant differences between 
the treatment means (Table 2), and there was no allelopathy.

In soya beans the seedling growth vigour increased from 2.97 in 
the control to 4.23, 3.23, 3.90, and 3.80 in 0.5, 2.0, 4.0 and 8.0 
tons/ha respectively, while at 2.77 in 1.0 tons/ha decreased. And 
there was no significant difference between the treatments (Table 
2), therefore no allelopathy. In Bambara groundnut the seedling 
growth vigour increased from 3.10 in the control to 3.13, 3.23 
and 3.33 in 0.5, 1.0 and 8 tons/ha and then begun to decreased 
at 2.77 and 2.43 at 2 and 4 tons/ha. There was no significant 
difference between the treatments (Table 2), therefore there was no 

allelopathy. Soya beans seedling growth vigour high at 0.5 tons/
ha suggesting good seeds with high viability was used and also 
neem eliminate pest and diseases therefore increased the fertility 
of the soil.

Table 2: Effect of powdered neem cake on the germination and seedling 
growth vigour of the tested plants (P ≤ 0.01).
Treatments Crops Visual assessment
0.0 tons/ha Ground nut 3.53 ab

Cowpea 3.13 a-c

Sesame 2.43 a-c

Soya beans 2.97 a-c

Bambara ground nut 3.10 a-c

Main plot total 3.03
0.5 tons/ha Ground nut 3.47 ab

Cowpea 4.10 a

Sesame 3.57 ab

Soya beans 4.23 a

Bambara ground nut 3.13 a-c

Main plot total 3.70
1.0 tons/ha Ground nut 2.23 ac

Cowpea 2.97 a-c

Sesame 2.33 a-c

Soya beans 2.77 a-c

Bambara ground nut 3.23 a-c

Main plot total 2.71
2.0 tons/ha Ground nut 2.43 a-c

Cowpea 3.67 ab

Sesame 2.87 a-c

Soya beans 2.33 a-c

Bambara ground nut 2.77 a-c

Main plot total 2.99
4.0 tons/ha Ground nut 2.43 a-c

Cowpea 3.00 a-c

Sesame 1.43 bc

Soya beans 3.90 a

Bambara ground nut 2.43 a-c

Main plot total 2.64
8.0 tons/ha Ground nut 1.10 c

Cowpea 3.77 a

Sesame 2.43 a-c

Soya beans 3.80 a

Bambara ground nut 3.33 a-c

LSD main plots (P=0.01) Not significant
LSD sub plots (P=0.01) 2.31 (P=0.01)

Discussion 
Effect of Plant Germination 
Powered neem cake was observed to have no significant effect 
on the germination of cowpea, sesame and Bambara groundnut 
seeds. This showed that neem seed cake is not allephathic to the 
germination of cowpea, sesame and Bambara groundnut seeds, 
however, cowpea and sesame had very low germination counts in 
the control pots suggesting that poor seeds with low viability were 
used for the experiment. The unusual low germination counts in 
sesame at 4 tons/ha, which stood at 2.17% may be perhaps have 
been caused by insects or low viability. The neem seed cake 
eliminated harmful microorganism and also poor seeds with low 
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viability were used for the experiment. It was observed to have 
significant effect on the germination of soya beans at 8 tins/ha and 
groundnut at 4 tons/ha and 8 tons/ha. The germination of soya beans 
was very high in the control plot suggesting that good seed with high 
viability was used for the control plot suggesting that good seed with 
high viability was used and the germination counts of groundnut at 4 
tons/ha and 8 tons/ha were very low suggesting allelophathy.

Salisu [21] reported significant effect on the germination of rice, 
maize, millet, sorghum and wheat. The result is not in line with the 
work of [22], who reported an effect on the germination of cowpea 
and groundnut. However, [7] reported a significant effect of neem 
on the germination of Striga hamontheca (L.) seeds.

Effect on Growth Vigour                       	    
This research showed no any significant effect on the growth vigour 
of cowpea, sesame, soya beans, groundnut and bambara groundnut 
seeds at 0.5 – 4 tons/ha. This showed that powered neem cake 
was allephathic to the seeding growth vigour of cowpea, sesame soya 
beans and Bambara groundnut. Moreover, powdered neem cake was 
allelopathic to the seedling growth vigour of groundnut at 8 tons/ha.

The non-allopathic effect of the seeding growth vigour of cowpea, 
sesame soya beans and Bambara groundnut may be perhaps due to 
neem seed cake eliminate soil borne pests and diseases in 0.5 to 
8 tons/ha or due to decomposed plant remains in the soil, as this 
plays an important role in maintaining the soil fertility.

The deposition of extra nitrogen rich materials into the soil 
compliments of atmospheric nitrogen fixed by symbiotic Rhizobium 
spp in cowpea and groundnut root noodles. If soil radiations are 
satisfactory (temperature, pH, nutrients) their fixation rate may 
reach 150kg, N/ha in cowpea and 100kg, N/ha in groundnut often 
exceeding the rate observed in common bean, and thus cover 80-
90% of cowpea and groundnut nitrogen requirements [23].

Neem fruits have been reported to contain crude protein (13-
35%), carbohydrates (26-50%), crude fibres (8-26%), fat (2-
13%) and acid soluble and insoluble ashes (6-35%) which after 
decomposition are returned to the soil as nutrients [6]. However, 
Kruse and Stranberg reported no significant effect on the seedling 
growth vigour of rice, maize, millet, sorghum, and wheat.

Conclusion 
The allelophathic effects of neem seed cake on the germination 
of some selected local leguminous and oil seed crop varieties was 
studied. Based on the findings of this research work, neem seed cake 
has no allelophathic effect on the germination and growth of bean, 
soya bean, groundnut, sesame, and bambara groundnut crops.
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