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ABSTRACT
A laboratory experiment was conducted to assess the effects of allelochemicals of Eucalyptus
camaldulensis, Eucalyptus citriodora and Eucalyptus globules on germination and root elongation
using leguminous crop ground nut ( Arachis hypogea) as bioassay material. The experiments were
conducted in sterilized petridishes. The effect of different concentration of aqueous extracts was
compared with distilled water (control). The result revealed that different concentrations of E.
globulus and E. camaldulensis extracts caused highly significant (p=0.05) inhibitory effect on
germination and root elongation. The
bioassays indicated that the inhibitory effect was
proportional to the concentrations of the extracts so that higher concentration has a stronger
inhibitory effect. The study also revealed that inhibitory effect was much pronounced in root
development rather than seed germination.
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INTRODUCTION
Plants that live in association, in groups, depending
upon the ecological requirement; usually have the
same structural and morphological adaptations.
Whenever two or more plants occupy the same niche
in nature they compete with each other for various life
support requirements (Chon et al., 2005). The term
“allelopathy” signifies the interactions between plants
which might lead to either stimulation or inhibition of
growth. Different groups of plants like; algae, lichens,
crops and annuals and perennial weeds have wide
known allelopathic interactions (Ahmad et al., 2004;
Uddin et al., 2007). Several phytotoxic substances
causing germination and/or growth inhibition have
been isolated from plant tissues and soils. These
substances are collectively known as allelochemicals.
They are secondary plant products or waste products
of main metabolic pathways of plant (Whittaker and
Feeny 1977; Ashrafi et al., 2007). Allelochemicals
belong to different categories of secondary
compounds such as phenols, benzoic and cinamic
acids derivates, flavonoids, tannins, coumarines,
terpenoids, alkaloids and polyaccetylenes (Duke et al.
2000). These chemical compounds with allelopathic
activity are regulated by environmental factors such as
water potential of the environment, temperature, soil
moisture, light intensity, nutrients, soil microorganisms and perhaps others. They are distributed in
varying concentrations in different organs of plants
including leaves, stem and roots (Inderjit, 1996; Chon
et al., 2002). These are released into the environment
through leaching, decomposition of residues, root
exudation and volatilization. Allelochemicals such as
coumarines and many alkaloids can inhibit cell
division, cell wall formation and water uptake. Apart
from these, flavonoids, tannins, quinines and many
phenolic
compounds
inhibit
germination,
photosynthesis, respiration and protein synthesis
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(Einhellig, 2002). The effects of secondary substances
released by these mechanisms can be long-lasting or
quite transitory and can ultimately influence practices
like fertility, seeding and crop rotations (Kaletha et
al.1996; Kumar, 2006).
Melkania (1986) reported that allelopathic
effects are selective and vary with different trees since
these plants will vary in the amount of indigenous
secondary metabolites and would release different
amount of the phytotoxins. Generally leaves are the
most potent source of allelochemicals, (Whittaker and
Feeny 1977, Melkania, 1986). However, toxic
metabolites are also distributed in all other plant parts
in various concentrations. The effects of these
compounds are often observed to occur early in the
life cycle causing inhibition and modification of plant
growth and development (Ahmed et al., 2007). A
report by Singh et al. (1992) showed that, aqueous
extract of air dried leaf litter of Eucalyptus citriodora
inhibited seed germination, plant height and yield in
Wheat, Mustard and Gram. More so, Jayakumar et al.
(1990) reported the inhibitory effect in root nodules
number (in groundnut), number of leaves and leaf
area of groundnut and maize treated with Eucalyptus
globules leaf extract at various concentrations. They
all concluded that the inhibition effects were from
extracts of higher concentrations. Higher plants (tree
crops) release some phytotoxins into soil which
adversely affect the germination and yield of crops
(Kaletha et al., 1996; Kumar et al., 2006). Such type
of tree crop interactions called phytochemical
ecology/ecological biochemistry.
Eucalyptus species belongs to the family
Myraceae, mostly found in tropical regions and is a
native to Australia. Eucalyptus species grows under
wide range of climatic and edaphic conditions in their
natural habitat (Dawar et al., 2007).
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Muhammad et al, (2008) reported that Eucalyptus
species release volatile compounds such as benzoic,
cinnamic and phenolic acids which inhibit growth of
crops and weeds growing near to it. The leaves of
Eucalyptus species are main releasing source of toxic
compounds (Khan et al., 2008). The present study
was aimed at investigating the effect of
allelochemicals present in some Eucalyptus species
aqueous leaf extract on germination and radicle length
of Arachis hypogea.
MATERIALS AND METHODS
The experiment was conducted to determine the
effect of allelochemicals present in some Eucalyptus
species aqueous leaf extracts on germination and
radicle length of Arachis hypogea in the Biological
Science Department laboratory, College of Arts,
Science and Remedial Studies, Kano. The Eucalyptus
species studied were E. camaldulensis, E. globules and
E.citriodora which were considered as the donor
plants. Fresh matured leaves of the different plant
species were collected from the College campus,
College of Arts, Science and Remedial Studies, Kano.
The receptor agricultural crop selected was groundnut
(Arachis hypogea) Var. EX-Dakar obtained from Kano
Agricultural and Rural Development Authority
(KNARDA).
Preparation of Aqueous Extracts
The dried leaves were grounded to fine powder using
thistle and motar. Ten grammes (10 g) of the powder
was weighed and soaked in 1000 cm3 of distilled
water for 24 hours. The solution was filtered through
double layer of muslin cloth followed by No.1
Whatman filter paper. The concentration of various
extracts were made, thus (15 gL-l , 30 gL-l and 45 gL-l
) from the leaf extract and stored in cornical flasks.
Distilled water was used as control (0 %) as
procedure described by Jafari et al. (2007).

Treatments
The following treatments were used in the
experiment.
T0 =
Seeds of receptor plants grown in distilled
water only (control)
T1
=
Seeds of receptor plants grown in each
plant extract of 15gL-l concentrations
T2
=
Seeds of receptor plants grown in each
plant extract of 30 gL-l concentrations
T3
=
Seeds of receptor plants grown in each
plant extract of 45 gL-l concentrations
Germination and Growth Records
The germination test was carried out in sterile
petridishes of 9 cm in diameter placing a Whatman
No.1 filter paper on the petridishes . The extract of
each concentration was added to each petridish of
respective treatment daily in such an amount just to
keep the seeds moist enough to get favorable
condition for germination and growth. The control was
treated with distilled water only. Five seeds of Arachis
hypogea were placed in the petridish replicated three
times and arranged in complete randomized design.
The petridishes were kept at a room temperature of
28-300C. The experiment extended over a period of
five days to allow the last seed to germinate and the
measurement of shoot and root length. The seed was
considered as germinated when the radicle emerged
and the germination count was recorded daily. The
results were determined by counting the number of
germinated seeds and measuring the length of
primary root. The data were used to calculate the
followings:
Ratio of germination and elongation were
calculated, using the following formula as suggested
by Rho and Kil (1986), Oyun (2006), Sazada et al.
(2009).

100

Relative germination Ratio (RGR) =

100

Relative elongation Ratio (RER) =

Percentage inhibition on germination and radicle elongation of treatment plants to control were calculated, using
the following formula as suggested by Sundra and Pote (1978), Oyun (2006), Sazada et al. (2009).
I =100 – ( E2 100/E1 )
Where, I = % inhibition, E1 = Response of control plant, E2 = Response of treatment plant.
Statistical Analysis
The data were analyzed by one way analysis of
variance (ANOVA). Different means were considered
statistically significant at p<0.05.
RESULTS AND DISCUSSION
Germination
The effect of 3-donor plants on relative germination
ratio of the bioassay species is shown in Table 1. The
inhibition extent of germination has been determined
to depend on both aqueous leaf concentration and
incubation period. In most cases, variation percent
varied evenly due to different concentrations. With the
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increase in concentration the inhibitory effect was
progressively increased.
In all cases, the maximum inhibitory effect was found
at T3 treatments except E. globules which also occur
at T2 in 48 and 96 hours. The maximum relative
germination ratio (RGR) (88.2%) was found for E.
citriodora at T2 treatment in 120h. Among the donor
plants, E. camaldulensis shows less significant effect
at all treatments to the receptor crop in comparison to
others. It was also observed that all leaf extracts
delayed the germination significantly in receptor crop
compared to control treatment.
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Root elongation
The root length of bioassay species was found to be
greatly inhibited with the increase of the concentration of
extracts. In all cases the results revealed that highest
inhibitory effect was much more pronounced at T3
concentration followed by T2 and T1 concentrations
respectively. This is with the exception of E. citriodora
where highest percent inhibition recorded was at 72h(36.9%)
96h (-41.1%) and 120h with (-39.5) all at T2
concentration (Table 2). Results in Table 3. showed that
E.camaldulensis leaf extract recorded the highest
inhibitory effect with (-83.9%) at T3 then T2 with (75.8%) and T1 with (-64.1%) treatment of same plant
extract. This is followed by E. globules which show
moderate effect (Table 4). Complete inhibition of root
elongation was also shown at 24h of T3 concentration of
same E. camaldulensis plant extract with (-100%). Least
inhibitory effect was also recorded from E. citriodora
plant with (-29.6%) (Table2).
Maximum
elongation of root (7.54±1.48cm) was observed in E.
citriodora followed by (7.44±0.45cm) in E. camaldulensis.

Considering the foregoing results, it seemed
that there are significant phytotoxic effects of E.citriodora
, E. camaldulensis and E. globules on germination and
root elongation. These results correlated with the findings
that leaf extract of Eucalyptus camaldulensis have
allelopathic effect on seed germination and seedling
growth of wheat (Triticum aestivum L.) (Muhammad et
al., 2008). Padhy et al. (2000) also reported the
suppressing effects from Eucalyptus leaf leachates on
germination and seedlings growth of finger millet. This
observation also confirmed the findings that Eucalyptus
globules have phytotoxic effect on germination and
radicle growth of groundnut and corn and root growth
was more sensitive to the increasing concentration of the
aqueous extract in comparison to seed germination
(Jayakumar et al., 1990). The result also confirms that
allelopathy is a concentration dependent phenomenon as
concentration increased the extent of inhibition also
increased (Hoque et al., 2003; Ahmed et al., 2007;
Siddiqui et al., 2009).

Table 1: Effect of aqueous leaf extract of E.citriodora, E.camaldulensis and E. globules on relative
germination of A. hypogea.

Treatments
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3

Duration
24h

48h

72h

96h

120h

70.2
55.3
43.4
30.3
54.7
50.2
33.6
25.0
69.8
54.7
43.4
40.8

75.6
72.3
70.4
67.6
70.1
55.3
48.6
33.2
74.8
68.9
56.1
58.1

77.4
75.4
73.5
70.6
72.3
62.4
55.1
46.8
78.0
75.4
69.1
73.3

80.3
78.4
75.5
73.6
75.4
65.0
59.3
50.4
80.3
79.0
72.2
74.8

85.6
80.8
88.2
75.1
76.1
67.6
61.8
53.2
84.6
83.2
79.0
77.4

Plants spp.

E. citriodora

E. camaldulensis

E. globules

Table 2: Root elongation (cm) of receptor crop to distil water (T0) and different concentrations of

E.citriodora extracts (T1-T3).
Treatments
To
T1 (PIE)
T2 (PIE)
T3 (PIE)

Duration
24h
0.50
0.48(-4.0)
0.48(-4.0)
0.29(-42.0)

48h
3.35
3.35(-32.5)
2.29(-31.7)
1.76(-47.5)

72h
5.94
3.6(-39.4)
3.75(-36.9)
3.89(-34.5)

96h
7.06
5.62(-20.4)
4.16(-41.1)
4.86(-31.2)

120h
7.54
6.26(-16.5)
4.54(-39.5)
5.28(-29.6)

(PIE = Percent of inhibitory effect, -ve = inhibitory effect, +ve = stimulatory effect)

Table 3: Root elongation (cm) of receptor crop to distil water (T0) and different concentrations of E.
camaldulensis extracts (T1-T3).
Treatments
To
T1 (PIE)
T2 (PIE)
T3 (PIE)

Duration
24h
1.64
1.44(-12.2)
0.48(-70.7)
0.00(-100)

48h
3.41
1.9(-44.3)
0.99(-70.9)
0.86(-74.8)

72h
6.55
2.35(-64.1)
1.39(-75.8)
1.62(-83.9)

96h
7.18
2.84(-60.5)
1.82(-74.2)
1.9(-76.6)

120h
7.44
3.40(-54.3)
2.26(-69.6)
1.9(-77.9)

(PIE = Percent of inhibitory effect, -ve = inhibitory effect, +ve = stimulatory effect)

Table 4: Root elongation (cm) of receptor crop to distil water (T0) and different concentrations of E.

globules extracts (T1-T3).
Treatments
To
T1 (PIE)
T2 (PIE)
T3 (PIE)

Duration
24h
1.24
1.04(-16.1)
0.91(-26.6)
0.78(-37.1)

48h
3.41
2.57(-24.6)
2.46(-27.9)
1.91(-44.0)

72h
6.55
3.93(-40.0)
3.56(-45.7)
3.02(-53.9)

(PIE = Percent of inhibitory effect, -ve = inhibitory effect, +ve = stimulatory effect)
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96h
7.18
4.46(-37.9)
3.84(-46.6)
3.26(-54.6)

120h
7.44
4.78(-35.8)
4.27(-42.6)
3.69(-50.4)
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CONCLUSSION
The present studies showed that all the 3-donor plants
( E. citriodora, E. camaldulensis and E. globules) are
allelopathic in nature, but Eucalyptus camaldulensis

exhibited the highest Allelopathic potentials. .
However, long term field based studies must be
carried out before incorporation of these trees in any
arable system.

REFERENCES

and seedlings growth of six weeds. Journal of
Weed
Research, 14(3-4): 201-207.
Kumar, M., Lakiang, J. J. and Gopichand, B. (2006):
Phytotoxic effect of agroforestry tree crops on
germination and radicle growth of some food crops
of Mizoram. Lyonia. Journal of Ecology and
Applications. 11(2): 83-89.
Melkania, N. P. (1986): Allelopathy and its significance on
production of agroforestry plants association.
Proceeding workshop of agroforestry for rural
needs. Feb. 22-26, 1986, New Delhi. ISTS, solan,
Pp: 211-224.
Muhammad, A. K., Iqtidar, H. and Ejaz, A. K. (2008):
Allelopathic effects of Eucalyptus camaldulensis on
germination and seedlings growth of wheat
(Triticum aestivum). Pakistan Journal of Weed
Science, 14(1-2): 9-18.
Oyun, M. B. (2006): Allelopathic potentialities of Gliricidia
sepium and Acacia auriculiformis on the
germination and seedling vigour of maize (Zea
mays L.). American Journal of Agriculture and
Biological Sciences, 1(3): 44-47.
Padhy, B. B., Patanaik, P. K. and Tripathy, A. K. (2000):
Allelopathic potential of Eucalyptus leaf litter
leachates on germination and seedlings growth of
finger millet. Allelopathy Journal, 7: 69-78.
Rho, B. J. and Kil, B. S. (1986): Influence of phytotoxication
from Pinus rigida on the selected plants. Journal
of Natural Science, 5: 19-27.
Sazada, S., Ruchi, Y., Kavita, Y., Ahmad, F. W., Mukesh,
K.M., Sudarshana, S. and Farah, J. (2009):
Allelopathic
potentialities
of
different
concentrations of aqueous extract of some arable
trees on germination and radicle growth of Cicer
arietinum Var.- C-235. Global Journal of Molecular
Sciences, 4(2): 91-95.
Siddiqui, S., Khan, S.S., Meghvanshi, M. K. and Bhardwaj, S.
(2009): Allelopathic effects of aqueous leaf extract
of Acacia nilotica on seedgermination and radicle
length on Triticum aestivum var.-Lok-1. Indian
Journal of Aplied and Pure Biology, 24(1): 217220.
Sundra, M. P. and Pote, K. B. (1978): Allelopathic
potentialities of root exudates from different ages
of Celosia argenta. Natural Academic Science
Journal, 1: 56-58.
Singh, A., Singh, H. S. and Mishra, S. S. (1992): Wheat
response to allelopathy. Effect to some Eucalyptus
citriodora and their residues. India Journal of
Agronomy, 43(2): 256-259.
Uddin, M. B., Ahmed, R., Mukul, S. A. and Hossain, M. K.
(2007): Inhibitory effects of Albizia lebbeck (L.)
Benth. Leaf extracts on germination and growth
behavior of some popular agricultural crops.
Journal of Forestry Research, 18(2): 128-132.
Whittaker, D. C. and Feeny, P. P. (1977): Allelochemicals:
Chemical interactions between species. Sciences,
171: 757-770.

Ahmed, R., Uddin, M. B. and Hossain, M. K. (2004):
Eucalyptus
Allelopathic effect of leaf extracts of
camaldulensis Dehn. on agricultural crops.
Bangladesh Journal of Botany, 33(2): 79-84.
Ahmed, R., Uddin, M. B. Khan, M. A. S., Mukul, S. A. and
Hossain, M. K. (2007): Allelopathic effect of
Lantana camara on germination and growth
behavior of some agricultural crops
in
Bangladesh. Journal of Forestry Research. 18(4):
301-304.
Ashrafi, Z. Y., Mashhadi, H. R. and Sadeqhi, S. (2007):
Allelopathic effect of barley (Hordeum vulgare) on
germination and growth of wind barley (Hordeum
spontoneum). Pakistan Journal of weed Science
Research, 13(1-2): 99-112.
Chon, S. U., Choi, S. K., Jung, H. G., Pyo, B. S. and Kims, M.
(2002): Effects of Alfalfa leaf extract and phenolics
allelochemicals on early seedling growth of
banyard grass. Crop Protection, 5: 107-138.
Chon, S. U., Jang, H. G., Kim,. Y. M., Boo, H. O. and Kim, Y.
J. (2005): Allelopathic potential in lettuce (Lectuca
sativa L.) plant. Scientia Horticulturae, 106: 309317.
Dawar, S. M., Summaira, Y; Tarriq, M. and Zaki, M. J.
(2007): Use of Eucalyptus species in the control of
of root infecting fungi on mungbem and chicken
pea. Pakistan Journal of Botany, 39(3): 975-979.
Duke, S. O., Dayan, E. F., Romangi, J. G. and Rimando, A. M.
(2000): Natural products as sources of herbicides.
Current status and future trend. Weed Research,
10: 99-111.
Einhellig, F. A. (2002): The physiology of allelochemicals
action. Clues and views in allelopathy. In:
Molecules of Ecosystem. (Reigosa,M. J and Petrole,
N. Eds). Einfield, New Hampshire. Pp 1-9.
Hoque, A. T. M., Ahmed, R; Uddin, M. B. and Hossain, M. K.
(2003): Allelopathic effect of different
concentration of water extract of Acacia
auriculiformis leaf on some initial growth
parameters of five common agricultural crops.
Pakistan Journal of Agronomy, 2(2): 92-100.
Inderjit, I. (1996): Plant phenolics in allelopathy.Botanical
Review, 62: 186-202.
Jafari, L., Kholdebarin, B. and Jafari, E. (2007): Phytotoxic
effects of Chenopodium album L. water extract on
higher plants. American Journal of Plant
Physiology, 2(3): 221-226.
Jayakumr, M., Eyini, M. and Pannirselvam, S. (1990):
Allelopathic effect of Eucalyptus globules on
groundnut and corn. Comparative Physiology and
Ecology, 15: 109-113.
Kaletha, M. S., Bhatt, B. P. and Todaria, N. P. (1996): Tree
crop interactions in traditional agroforestry systems
of Garhwal Himalaya. Phytotoxic effect of farm
trees on food crops. Allelopathy Journal, 3(2):
247-250.
Khan, M. A., Hussain, I. and Ejaz, A. K. (2008): Suppressing
effects of Eucalyptus camaldulensis on germination

62

