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ABSTRACT

The allelopathic effects of aqueous extract€ajanus cajarstem, Maize inflorescence and Rice husk
were examined on the germination and growtlSphenostylis sternocarpan important indigenous pea in
South Western Nigeria. The three crop extractditdd the germination and the lengths of radicléhis crop.
The inhibition was concentration dependent as mmigation was observed in the extract-treated saatls
72 hrs of the experiment. Analysis of the germimatrevealed that there were no significant (P >50.0
differences on the effects of extracts from the¢hecrop residues ddphenostylis sternocarga 24 hrs and 48
hrs experimental times when compared to the corgxpleriment. At 72 hrs, there were no significant
differences on the effects dfajanus cajarstem and rice husk treated seeds when comparéide control
experiment but the seeds treated with extracts fitte maize inflorescences showed significanfedifices
when compared to the control. No growth was reabidethe radicle until 96 hrs of the experimentlhthe
extract — treated seeds from the three crop residtde the control germinated at 72 hours.
© 2013 International Formulae Group. All rights erged.
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INTRODUCTION

The term allelopathy, according to
Ashrafi (2008), is a biological phenomenon by
which organisms produce one or more
biomolecules that influence the growth,
survival and reproduction of other organisms.
Allelochemicals can be present in any part of
plants such as leaves, flowers, seeds, roots and
fruits (Ahmad et al 2011) from where they
are released into the soil through several
processes such as volatilization, leaching, root
exudation, and decomposition of plant
residues.

Recent initiatives have shown that
allelopathy is shown in crop to crop
interferences, weeds in crops and crops in
weeds. Allelochemicals, according to Irshad
and Cheema (2004), act by blocking
hydrolysis of reserve and cell division, thus
resulting in delayed or inhibited germination
and the stimulation or inhibition of root and
shoot growth. Abu-Romman et al. (2010)
asserted that the growth cessations by
allelochemicals covers all the stages from
seed germination until the plant matures thus
including seed germination, seedling growth,
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leaf area, dry matter, and productions.
Allelopathy can also have osmotic effect by
reducing water absorbing rate and thus lead to
delay in seed germination and cell elongation.
Chou (1990) reported that in Taiwan, rice
(Oryza sativa planted twice in a year in a
monoculture system reduced the second crop
yield by about 25% in area of poor water
drainage. Also rice seedlings grow poorly in
decomposed straw and soil mixture.

Allelopathy has also been reported
from numerous crops like barley (Mostafa et
al., 2008), Cucumber, oats, rice (Fudou et al.,
2008), Sorghum (Khaliqg et al., 2009), tobacco
and wheat. In Nigeria, studies reported so far
were concentrated on allelopathic effects of
weeds on agricultural crops; no study had
been reported on the allelopathic potentials of
crop residues on crops until recently when
Kayode and Ayeni (2009a; 2009b) and Ayeni
et al. (2010) reported such. These crop
residues are often left uncared for in the fields
after harvest. The aim of this investigation
therefore was to examine the allelopathic
potentials of aqueous extracts from maize
inflorescence, rice husk and stemsGafjanus
cajan on African yam bean Sphenostylis
sterocarpa)an agricultural crop widely grown
in South western Nigeria.

MATERIALSAND METHODS

Seeds ofShenosylis sterocarpavere
obtained from a local market in Ikere Ekiti, a
community situated at about 20 Km from the
campus of Ekiti State University, Ado- EKkiti,
Nigeria. Freshly removed rice husks were
obtained from a rice mill in Igbemo-Ekiti a
town situated at about 10 km from the
University while Cajanus cajanstems were
obtained from a crop farm after harvesting in
Ikere-Ekiti. Also, maize inflorescences were
obtained from experimental site of
Department of Plant Science, Ekiti State
University, Ado-EKkiti, Nigeria. TheCajanus
cajan stems and maize inflorescences were
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cut into pieces and air dried for three weeks
after which they, together with the rice husk,
were pounded using pestle and mortal.

Portions of 5 g, 10 g, 15 g, 20 g, and
25 g were measured out from maize
inflorescence, rice husk, an@ajanus cajan
stem residues. Each portion was soaked in 200
ml of distilled water. The mixtures were
shaken intermittently and left for 24 hrs after
which the extracts were filtered using
Whatman No 1 filter paper and the filtrates
were used afresh for the experiments. Some
portions of the filtrates were kept inside the
refrigerator for further usage. Two layers of
Whatman No. 1 filter papers were placed in
each of the Petri dish with five seeds of
Sphenostylis sternocarpa The Petri dishes
were moistened daily with aqueous extracts.
The treatments in each extract concentration
were replicated ten times.

Control experiments with the seeds
moistened with distilled water were also set
up and replicated ten times. All the Petri
dishes were kept in the growth chamber at
room temperature. The seeds were considered
germinated upon radicle emergence. The
germination and radicle elongation
measurements were recorded at 24 hrs interval
for six days. The results obtained from the
extracts treated seeds on germination and
radicle lengths were subjected to one way
analysis of variance (ANOVA) using SPSS
version 15 (2009) computer software. Duncan
Range Multiple Test (DMRT) at 5%
probability level was used as follow up test to
separate the means.

RESULTS

The allelopathic effects of aqueous
extracts derived from the three crop residues
on the germination dsphenostylis sterocarpa
were shown in Table 1. The aqueous extracts
of the three crop residues inhibited the
germination ofSphenostylis sterocarpas no
germination was recorded until 96 hrs of the
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experiment time in the extract- treated seeds
when compared to control experiment that
germinated at 72 hrs of the experiments. The
only exception being 20 g extract
concentration in the rice husk extract where
germination was recorded. This tends to
suggest that extracts fronCajanus cajan
stem and maize inflorescence retarded
Sphenostylis sternocarpagermination more
than that of the rice husk.

Statistical analyses revealed that there
were no significant (P > 0.05) differences in
the germination o$phenostylis sternocar
the early hours of the experiment, up till 48
hrs experimental time in all the extract treated
seeds. Similarly, no statistical differences

were observed at 72 hrs experimental time in
the seeds treated with extracts from maize
inflorescence and rice husk but statistical
differences occurred in the seeds treated with
extracts from the stem &. cajan(Table 1).
Also statistical analyses revealed that there
were significant (P < 0.05) differences in the
germination of seeds treated with the extracts
from the residues when compared to control
experiments (in the three crop residues) from
96 hrs to 144 hrs experimental time. Also, the
degree of inhibition increased with the
increase in the concentration of the extracts,
this tends to suggest that the inhibition were
concentration dependent.

Table 1: Allelopathic effects ofCajanus cajanstem, maize inflorescence and rice husk
agueous extracts on the germinatiorsphenostylis sternocarpeeds.

SpeciesExtracts (g) Time (hrs)

24 48 72 96 120 144
Cajanus cajarstem 0 Oa O0a 0.10a 2.40a 3.80ab 4.70ab
Cajanus cajarstem5 Oa Oa 0.00b 1.70ab 3.80ab 4.50ab
Cajanus cajarstem 10 Oa O0a 0.00b 1.10bcd 3.00bc 5.40a
Cajanus cajarstem 15 Oa O0a 0.00b 0.80cde 3.00bc 3.80bc
Cajanus cajarstem20 Oa Oa 0.00b 0.60cde 3.00bc 4.00bc
Cajanus cajarstem 25  Oa Oa 0.00b 0.50cde 3.10bc 3.70bc
Maize inflorescence 0 Oa O0a 0.60a 2.40a 4.40a B.80a
Maize inflorescence 5 Oa Oa 0.00b 0.90bcde 3.30abc 4.60ab
Maize inflorescence 10 Oa Oa 0.00b 0.45cde 2.25de 3.85bc
Maize inflorescence 15 0Oa Oa 0.00b 0.20de 1.35d 3.10c
Maize inflorescence 20 Oa Oa 0.00b 0.10d 0.20d 0.35d
Maize inflorescence 25 Oa Oa 0.00b 0.10d 0.20d 0.30d
Rice husk 0 Oa Oa 0.20a 1.30bc 3.90ab 4.60ab
Rice husk 5 Oa Oa 0.00b 0.60c 3.40abc 4.20abc
Rice husk 10 Oa Oa 0.00b 0.50cde 3.10c 4.10bc
Rice husk 15 Oa Oa 0.00b 0.50cde 3.00bc 4.20abc
Rice husk 20 Oa Oa 0.10b 0.30de 2.80bc 4.00bc
Rice husk 25 Oa Oa 0.00b 0.03de 2.70bc 3.90bc

Means followed by the same letter within columnoesignificantly different (P > 0.05).
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The effects of the aqueous extracts of
Cajanus cajanstem rice husk and maize
inflorescence on the radicle lengths of
Sphenostylis sternocarpa shown in Table 2.
The results showed that extracts from the
three crop residues retarded the radicle lengths
of Sphenostylis sternocarpaNo radicle
growth was recorded until 96 hrs of the
experiment in the extracts-treated seeds.
Statistical analysis revealed that there were no
significant (P > 0.05) differences in the radicle
lengths in the extract treated seeds when
compared to that of the control up till 48 hrs
experimental time in all the extracts. At 72 hrs
experimental time, significant differences
abound in the extract-treated seeds and the
control, in the 25 ¢C. cajanextract treated-

seeds and all the concentrations examined in
the maize inflorescence extracts but no such
differences were observed in the rice husk
extracts even up till 96 hrs experimental time
(Table 2). Similarly, significant differences
abound at 96 hrs period and above in ¢he
cajanand maize inflorescence extracts.

Results in Table 2 also revealed that the
degree of retardations experienced on the
radicle increases with the increase in the
concentrations of the extracts. This further
confirmed that the inhibition experienced is
concentration dependent. It could be inferred
from this study that allelochemicals contained
in these residues impaired growth in the
Sphenostylis sternocarpa

Table 2: Allelopathic effects ofCajanus cajarstem maize inflorescence and rice husk aqueous
extracts on the radicle length (cm)@henostylis sternocarfseeds.

SpeciesExtracts (g) Time (hrs)

24 48 72 96 120 144
Cajanus cajarstem 0 O0a Oa 0.00b 0.12a 0.85a 1.16a
Cajanus cajarstem 5 O0a Oa 0.00b 0.11b 0.48dc 1.12abc
Cajanus cajarstem 10 0Oa Oa 0.00b 0.06b 0.45dc  0.89abcdef
Cajanus cajarstem 15 0Oa Oa 0.00b 0.06b 0.42dc  0.86abcdef
Cajanus cajarstem 20 O0a Oa 0.00b 0.00b 0.41dc 0.75cdef
Cajanus cajarstem 25 0a Oa 0.00b 0.00b 0.39dc 0.70def
Maize inflorescence 0 O0a Oa 0.00b 0.31a 0.82ab 5ab.1
Maize inflorescence 5 0a Oa 0.00b 0.09b 0.52c 0.86abcdef
Maize inflorescence 10 0Oa Oa 0.00b 0.02b 0.41dc 0.72def
Maize inflorescence 15 0Oa Oa 0.00b 0.01b 0.22d 0.64f
Maize inflorescence 20 0Oa Oa 0.00b 0.00b 0.00b 0.00b
Maize inflorescence 25 0a Oa 0.00b 0.00b 0.00b 0.00b
Rice husk 0 0a Oa 0.00b 0.12a 0.66abc 1.07abcd
Rice husk 5 O0a Oa 0.00b 0.00b 0.61abc 1.04abcde
Rice husk 10 O0a Oa 0.00b 0.00b 0.57bc 0.79bcdef
Rice husk 15 0a Oa 0.00b 0.00b 0.53c 0.77abcd
Rice husk 20 O0a Oa 0.00b 0.00b 0.46dc 0.68ef
Rice husk 25 0a Oa 0.00b 0.00b 0.23d 0.60f

Means followed by the same letter within columnrasesignificantly different (P > 0.05).
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DISCUSSION Ayeni JM, Kayode J, Tedela OP. 2010.
This study tends to corroborate the Allelopathic Potentials of Some Crop

previous assertions of previous researchers Residues on the Germination and Growth

such as Khalig et al. (2009), Hu et al. (2009), of Bidens pilosa L. Journal of

Fuduo et al. (2008) that allelochemicals often Agricultural Science and Technolog¥,

result in considerable reduction in growth of 21-24.

some crops. Kayode and Ayeni (2009a) Chuo CH. 1990. The role of allelopathy in

revealed that allelochemicals in rice residues agro ecosystem studies from tropical

had been identified to be phenolic compounds Taiwan.Ecological Studies{8: 105-121.

such as p- hyroxybenzoic, vallinic, ferrulic, p-  Fudou Z, Tianlin L, Qinli S, Yiging G, Peng

coumaric acid and an o-hydroxy phenyl acetic X, Fengyi H, Dayun T. 2008. Weed-
acid. Santana et al. (2009) asserted that these suppression ability of Oryza
phenolic derivatives are extremely phytotoxic. longistaminata and Oryza sativa.

Also, Sanchez- Moneira (2004) attributed the Allelopathy J.22: 345.

allelopathy in maize inflorescence to Gill LS, Anoliefo GO, Iduoze UV. 1993.

hydroxamic while Nulifer et al. (2006) Allelopathic effect of aqueous extracts

revealed that the phenolic acids and from Siam weed on growth of cowpea.

carbohydrates in pigeon pe@gjanus cajah ChromoleanaNewsletters8: 1-11.

plant include protocatechuic, p- Hu F, Wang D, Chen XH, Ding GL. 2008.

hydroxybenzoic acid, vallinic, caffeic, p- Allelopathic potential of rice accessions

coumaric and ferrulic acids. In conclusion, against barnyard grass in paddy field.

these allelochemicals were suspected to be Allelopathy J, 22: 379-384.

responsible for the retardation in germination Irshad A, Cheema ZA. 2004. Influence of

and radicle growth of Sphenostylis some plant water extract on the

sternocarpa examined in this study. germination and seedling growth of
Barnyard grass H. crus-galli (L.)
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