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Abstract. This study examines the allelopathic effect of different concentrations of aqueous extracts obtained from
the decomposed leaves and soil beneath Chromoleana odorata (siam weed) and Euphorbia heterophyalla (wild
poinsettia) on the elongation of radicle and plumule of cowpea. All the extracts were found to retard the elongation
of both radicle and plumule when compared to the control. Statistical analyses at 5% level, however, revealed that
the degree of retardation was not significantly different. Extracts from the decomposed leaves of C. odorata and
E. heterophylla brought about considerable slowing down of the rates of radicle elongation in cowpea. Also, while
the extracts derived from soil beneath C. odorata resulted in mere reduction in the elongation of cowpea plumule,
those derived from soil beneath E. heterophylla resulted in delayed germination of the plumule in addition to
slowing down the rate of elongation.

Keywords:  Chromoleana odorata, Euphorbia heterophylla, plant aqueous extracts, allelopathic effect, cowpea seed
germination, leaf leachate inhibition

Pak. J. Sci. Ind. Res. 2006 49(4) 296-298

Short Communication

Weeds cause significant reductions in the yield of field crops,
either through competition or by allelopathic interactions
(Kayode, 1998). Most of the weeds have been found to con-
tain phytotoxic substances, which cause significant reductions
in the growth of plumule and redicle of various crops, such as
maize, rice, tomato and cowpea (Ogbe et al., 1994). Allelo-
pathic studies conducted so far on weeds in Nigeria were those
of Tijani-Eniola and Fawusi (1989), Gill et al. (1993) and
Ogbe et al. (1994) on Chromoleana odorata, and of Kayode
(1998; 2004a; 2004b), respectively, on Euphorbia

heterophylla, Calotropis procera and Aspilia africana. All
these studies were carried out on aqueous extracts obtained
under laboratory conditions with relatively little or no efforts
to demonstrate allelopathic effect of extracts obtained from
the field. The present study was, therefore, undertaken to
determine the allelophathic potential of these weeds using
aqueous extracts obtained under field conditions, and the
leachate extractions done for 24, 48 and 72 h.

Fresh leaves of Chromoleana odorata and Euphorbia

heterophylla were collected from the campus of the Univer-
sity of Ado-Ekiti, Nigeria (7°40’N, 5°15’E), and 500 g each
of these leaves were allowed to decompose under the soil for
30 days. After this period, 200 g of decomposed leaves of
each plant species were immersed in one liter distilled water
for periods of 24, 48 and 72 h. Soil samples were also col-
lected at plough depth (15 cm) from beneath the canopy of

each species. Soil leachates from beneath each species were
prepared by immersing 200 g samples of the soil in one liter
of distilled water for 24, 48 and 72 h. The leaf and soil leachate
extracts were filtered, and the filtrates were used as the aque-
ous extracts to investigate their allelopathic effect.

Petri dishes were double-layered with Whatman # 1 filter
papers and 5 cowpea seeds were placed in each petri dish.
The filter papers were moistened daily with the three kinds of
aqueous extracts (extraction period: 24, 48 and 72 h) of the
decomposed leaves and soil leachates from beneath the two
weed species. Extracts from each extraction period were
replicated five times. Filter papers moistened with distilled
water constituted the control. All the petri dishes were kept at
room temperature in a growth chamber, and the plumule and
radicle elongation measurements were  recorded at 24 h inter-
vals for 6 days. The results obtained from the extract-treated
seeds were compared statistically (using t-test) with those
obtained from the control.

The results of different aqueous extracts from the decomposed
leaves of C. odorata and E. heterophylla on radicle and plu-
mule elongation of cowpea, respectively, are whown in Tables
1 and 2, which indicate that the extracts retarded elongation
of both radicle and plumule when compared to the control.
The degree of retardation, however, was not significantly dif-
ferent at 5% level. Also, the degree of inhibition between the
varying extract concentrations in respect of each species was
not significantly different from one another at 5% level. TheE-mail: josmodkay@yahoo.com
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retardation in the elongation of cowpea radicle by extracts
from decomposed leaves of C. odorata were not pronounced
until after 48 h, at which stage of the growing period consid-
erable slowing down of the radicle elongation occurred. Simi-
lar results were observed from the 24 h and 48 h extracts ob-
tained from the decomposed leaves of both species.The slow-
ing down of radicle growth of E. heterophylla manifested
within the first 24 h in the case of 72 h leaf extracts. However,
in both species, germination of the plumule was delayed and
their growth was retarded.

Table 2. Effect of different aqueous extracts from decomposed leaves of Euphorbia heterophylla on radicle and plumule elon-
gation of germinating cowpea seeds

Plant Extraction time                                                 Growing period (h)
part (h) 24 48 72 96 120 144

Radicle control 1.0 4.4 7.8 13.6 16.4 21.9
(length: cm) 24 1.0 2.1 3.2 4.8 7.9 12.4

48 1.2 2.3 3.3 4.7 7.8 12.0
72 0.9 1.8 2.9 3.9 7.0 11.6

Plumule control - 0.4 1.5 2.8 4.0 5.8
(length: cm) 24 - - 1.1 1.8 3.2 4.5

48 - - 1.0 1.7 3.0 4.2
72 - - 0.8 1.5 2.7 3.9

Table 1. Effect of different aqueous extracts from decomposed leaves of Chromoleana odorata on radicle and plumule elonga-
tion of germinating cowpea seeds

Plant Extraction time                        Growing period (h)
part (h) 24 48 72 96 120 144

Radicle control 1.0 4.4 7.8 13.6 16.4 21.9
(length: cm) 24 1.6 2.4 6.2 9.6 13.2 16.9

48 1.0 2.4 5.0 8.5 11.8 15.9
72 1.2 1.5 4.6 8.1 10.9 14.4

Plumule control - 0.4 1.5 2.8 4.0 5.8
(length: cm) 24 - - 1.0 2.9 4.1 5.5

48 - - 1.2 2.9 4.1 5.5
72 - - 1.2 2.0 3.5 4.5

Table 3. Effect of different aqueous extracts from the soil beneath Chromoleana odorata on radicle and plumule elongation of
germinating cowpea  seeds

Plant Extraction time                      Growing period (h)
part (h) 24 48 72 96 120 144

Radicle control 1.0 4.4 7.8 13.6 16.4 21.9
(length: cm) 24 1.3 4.3 7.9 9.2 12.0 14.6

48 1.4 4.2 6.4 7.9 10.4 12.8
72 1.3 2.9 5.1 7.5 9.7 11.9

Plumule control - 0.4 1.5 2.8 4.0 5.8
(length: cm) 24 - 0.2 1.1 2.6 3.0 4.5

48 - 0.1 1.4 2.2 3.0 4.2
72 - 0.1 1.0 2.0 2.9 4.1

Results from the different aqueous extracts obtained from soil
beneath C. odorata (Table 3) and E. heterophylla (Table 4)
showed marked reductions in the elongation of radicle and plu-
mule when compared to the control. The degree of inhibition in
respect of different extracts was not significantly different from
one another for the extracts from the soil beneath the two spe-
cies. Extracts from the soil beneath C. odorata resulted in mere
reduction in the elongation of plumule, while the extracts from
soil beneath E. heterophylla did not cause reduction alone, but
also delayed plumule germination.
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The results of this study do not differ from those reported
earlier from the laboratory-derived aqueous leaf extracts of
C. odorata (Ogbe et al., 1994), and E. heterophylla (Kayode,
1998), or even for other weeds, such as Cyperus rotundus

(Adams and Azini, 1991), Pluchea lanceolata (Inderjit, 1994)
and Calotropis procera (Kayode, 2004a; Idu and Omonhinmic,
1998). Both the radicle and the plumule were adversely af-
fected by the extracts from the decomposed leaves and the
soil extract from beneath the two species of weeds studied.
Thus, the assertion that allelopathy might have played a promi-
nent role in the spatial distribution, colonization and suppres-
sive abilities of these weeds cannot be over-emphasised. Con-
sequently, the reports that discrepancies abound between re-
sults obtained from laboratory-derived extracts and extracts
derived from the field (Suresh and Rai, 1987; Koul, 1990;
Kayode, 1997) may not be true for all plant species. These
authors had investigated the allelopatrthic potential of Euca-

lyptus, Leucaena and Gliricidia, respectively, all of which are
agroforestry tree species.
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