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Abstract: The study was conducted to determine the allelopathic effect of Eucalyptus camaldulensis on tomato
crop. Leaf, root, bark and fruit extracts and soil sample of Eucalyptus camaldulensis were used to run the
experiment under laboratory and field condition respectively. The aqueous extracts showed significant (P<0.01)
inhibitory effect on germination, root and shoot elongation of tomato plants. The inhibitory effect was
proportional to the concentrations of the extracts and the higher concentration (5-10%) had the strongest
inhibitory effect. Results also revealed that inhibitory effect was more pronounced in radicle length and
germination efficiency rather than plumule length. Soil sample also showed significant(P<0.01) inhibitory effect
on shoot length, root length, leaf area index and dry weight. However, there was no significant difference in the
survival of the seedlings planted on the different soil samples. From the obtained results, it can be concluded
that, eucalyptus seem to be a potential threat to the vegetable industry under small-scale farming condition.
The other conclusion is that, tomatoes are incompatible with Eucalypts in agro-forestry systems. Therefore,
it could be recommend that different remedial practices (like removal of excess leaf litters, planting after the
rains) should be done before planting vegetables, in land previously planted with Eucalyptus in order to reduce
the potential risks. Finally, it is important to carry out long-term field based studies to investigate the
significance of these results.
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INTRODUCTION Documented historical evidence reveals that

Agroforestry is a dynamic, ecologically based, Emperor Menelik II in 1985. It has been reported  that
natural resources management system that, through when Emperor Menelik found out his people  did  not
integration of trees on farms and agricultural landscapes, have sufficient fuel wood and timber for construction, he
diversifies and sustains production for increased social, decided to start afforestation through introduction of
economic and environmental benefits for  land  users  at exotic tree species. Among these were Eucalyptus
all levels [1]. globulus, known locally as ‘Nech Bahrzaf’ which was well

The genus Eucalyptus predominates tree-planting adapted to cold highlands and Eucalyptus camaldulensis,
practices among smallholder farmers in  Ethiopia.  The known locally as ‘Key Bahrzaf’ which was well adapted to
genus is introduced to the country over a century ago, the lowlands. Currently, about 55 species of eucalypts
but it is showing an alarming expansion throughout rural have been reported to be cultivated in Ethiopia from
Ethiopia in recent decades. Eucalypt is preferred over which only E. globulus and E. camaldulensis covering an
other species due to a number of merits that address the area over 250,000 ha [3].
need of the farmers. Most farmers describe it as ‘life Despite the apparent benefits discussed above, there
saviour’, ‘safety net,’ or ‘tree bank’ as it is converted have been some adverse public reactions against planting
easily and quickly to cash whenever needed [2]. of  eucalypts.  The  criticisms  are  based  on   a   range   of

eucalypts were introduced to Ethiopia during the reign of
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technical, ecological and socio-economic arguments [3]. Up to now, there is no research work indicating to
One of the ecological arguments is that, eucalypts what extent water extract of the different organs of
threaten biodiversity and habitat quality by a Eucalyptus camaldulensis Dehnh affect germination and
phenomenon called ‘allelopathy’ [4, 5]. seedling growth of tomatoes in Jimma area. In addition,

Several studies revealed that large areas of the the extent of under storey suppression of vegetation in
ground surface beneath the eucalypts remains completely the case of alley cropping systems in the vicinity of a
bare and ground vegetation is very limited in extent [5]. eucalypt tree or stand is not investigated. With the
Eucalypts can render the soil unfavorable in some way to abundance of eucalypt trees in Jimma area, it is empirical
growth of other plants; for example, by directly inhibiting to investigate whatever potentials are present in it on the
under storey species or crop plants being grown in the growth and development of other crops.
vicinity of a eucalypt stand. It is also said that where a Therefore, in view of the above problems, this
eucalypt stand is harvested and replaced by an experiment was conducted primarily to determine the
agricultural crop, that crop will not do well, at least for a allelopathic effect of extracts obtained from the barks,
number of years [6]. leaves, fruits and roots in varied concentrations and

In Ethiopia, majority of the small scale farmers plant bioassays with soil on the germination and growth of
eucalypts near their fences and since their land area is tomato.
very small, they plant various plants in their compounds
in the vicinity or immediately after their fences. Among MATERIALS AND METHODS
the different plants that are planted in this area, vegetable
crops are the major ones due to their manifold advantages The experiments were conducted at Jimma University
(personal observation). College of Agriculture and Veterinary Medicine

Farmers are interested in tomato production more (JUCAVM). The first experiment was conducted in the
than any other vegetables for its multiple harvests, which general laboratory having an average temperature range
results in high profit per unit area. In addition to its use in of 21 - 22°C and the relative humidity ranging from 31.2 to
a variety of dishes, it is also an important cash- generating 91.4 %. On the other hand, the second experiment was
crop to small scale farmers and provides employment in conducted under field condition. The field site was
the production and processing industries. Tomato has located at about 7 33”N latitude and 36.57° longitudes
also been found to be the most profitable crop to small and an elevation of 1710 meters above sea level (m.a.s.l.).
scale farmers. It is also important source of vitamin A and It receives an annual rainfall of 1500 mm. The mean annual
C as well as minerals. Such diverse use makes the tomato maximum and minimum temperatures were 26.8 and 11.4°C
an important vegetable in the country in particular and in respectively. The soil of the area is characteristically
the world at large [7]. reddish brown clay with pH of 4.51 [8].

From the above phenomenon one can easily Seeds of tomato (Lycopersicon esculentum Mill. cv.
hypothesize that these vegetable crops are more or less Roma VF, family: Solanaceae) were used having a
affected by their allelopathic interaction with eucalypts. germination percentage of 85% and purity of 99%. The
As horticulturalists, we are curious to critically seeds were thoroughly washed with distilled water and
understand to what extent eucalypts are affecting surface sterilized with 90% ethanol for 2 minutes, followed
vegetable production in the area where our college is by soaking for 5 minutes in a solution of 5.25% sodium
situated, Jimma. With the above facts in mind, we hypochlorite, then rinsed four times with distilled water.
proposed these experiments by selecting a representative The eucalyptus water extracts (Fig. 1) were prepared
donor plant (Eucalyptus  camaldulensis  Dehnh.) which as follows. Ten, fifty and hundred grams of air-dried
is planted in large number and area among the different eucalyptus leaf, bark, fruit and root were separately
Eucalyptus species grown in the area of investigation. soaked in one liter of distilled water for about 12 hours at
Among the different vegetable crops cultivated in the room temperature. The mixtures were filtered through a
area; tomato is selected as a recipient crop. This is double layer muslin cloth to obtain 1% w/v, 5% w/v and
because many farmers in this area are interested in 10 % w/v strength concentration. For soil bioassay, soil
producing it in larger quantities due to its higher demand samples were taken from around the trunk of E.
and premium price in the local market. camaldulensis (Fig. 2) but with different distance from the

 o
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Fig. 1: Different concentration extracts of Eucalyptus camaldulensis plant parts

Fig. 2: Soil sample was collected within four meters radius in one meter interval

trunk (control, 0, 1, 2, 3 and 4m). Care was taken to collect actually a soil bioassay, has also followed a completely
soil from the rhizosphere zone. Natural soil not infested randomized design. Soil samples were taken from different
with donor plant (eucalypt), but in the immediate vicinity spots under a canopy of 6 years old eucalypt plant except
was used as a control. for the control which was taken from outside the canopy.

A completely randomized design was used for the Three kilograms of soil was taken per sample and put in a
first experiment. This experiment was a laboratory plastic pot which is perforated at the bottom. Five seeds
bioassay. Four types of extracts from different parts of E. of tomato were sown per each pot which was thinned to
camaldulensis and four levels of extract concentrations two after two weeks of germination. For the sake of
were combined in a complete factorial arrangement. minimizing experimental error and observing the overall
Twenty seeds of tomato were arranged in 9-cm diameter effect of allelopathy (from germination to growth), the
Petri-dishes on one disc of filter paper under normal tomato seedlings were not transplanted, rather stayed in
laboratory conditions. The second experiment, which is the pot where they were first sown. 
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There were 16 treatment combinations in Experiment significantly (p<0.01) by the 10% leaf extract. Ten percent
I, with extract source as Factor A at four levels : leaf (A1), root extract had the next more pronounced negative
root (A2), bark (A3) and fruit (A4) and extract source impact on germination of tomato, which is significantly
concentrations as Factor B at four levels: 0%w/v (B1), 1% higher as compared to 5% leaf, 5% root and 10% fruit
w/v (B2), 5% w/v (B3) and 10% w/v (B4) and the extracts. The remaining treatment combinations had
experiment was replicated three times. Experiment II  had similar effect on germination as that of the control.
6 treatments which were based on the  distance from
which the soil samples were taken away  from  the  trunk Average Time of Germination: Data in Table 2 showed
of E. camaldulensis (control 0, 1, 2, 3 and 4 m). This that the average time of germination of tomato seeds was
experiment was replicated four times and lasted for one significantly (P<0.01) prolonged at higher concentrations
and half months. (leaf 10%>root 5%>fruit 10%). Five % leaf and 10% root

The germination percentage, plumule length and extracts had also prolonged germination time following
radicle length were recorded 7 days post emergence of the the former 3 concentrations. The third delayed
radicle. For measurement of the plumule and radicle length germination was recorded for 1% leaf extract followed by
five representative germinated seeds were considered 5% fruit extract .The remaining treatment combinations
randomly from the twenty seeds in each petri-dish. The took statistically similar time to germinate as that of the
average time to germination (ATG) was calculated as control.
follows:

ATG = Number of germinated seeds x days /  germinated 4 showed that, the radicle  and  plumule  lengths of
seeds [4]. tomato plants at 10% leaf, 5% leaf and 10% root extracts

For Experiment II data was recorded one and half combinations. Ten % fruit extract resulted in the second
month after sowing of the seeds. The leaf area was shortest radicle and plumule lengths  followed  by 5%
determined by a digital leaf area meter. Leaf area index root and 5%fruit extracts. The remaining treatment
(LAI) was calculated by dividing the total leaf area to the combinations had more or less similar radicle and plumule
ground area specific for this plant. Plant dry weights were lengths as that of the control.
obtained after oven drying to constant weight at 65°C for
24 hours. Results of Field Experiments

Data of germination and growth parameters were Survival: The allelopathic potential of Eucalyptus
subjected to ANOVA using GenStat Statistical Program. camaldulensis  on  different  growth  parameters of
Comparison of the means was performed using Least tomato plant is shown in Figure 5 and Table 5. Figure 5
Significant Difference (LSD) with the control. shows that there is no significant difference in survival

RESULTS from under storey at varying distances from the trunk.

Germination: The results presented in Table 1 showed Root and Shoot Length: Tomato plants grown on the soil
that  germination  efficiency  of  tomato  plants  decreased samples taken 1 meter from the trunk of Eucalypt tree had

Radicle and Plumule Lengths: The results in Table 3 and

were significantly lower than (P<0.01) the other treatment

percentage of tomato plants grown on soil samples taken

Table 1: Germination percentage (7 days after sowing) in Lycopesicon esculentum plants as affected by Eucalyptus camandulensis extracts. Means followed
by the same letter in the same column are not significantly different as evaluated by ANOVA test.

Extract Concentration
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Extract Source 0% 1% 5% 10% Mean

Leaf 99.17 A 96.67 A 78.33 C 39.17 E 78.34
Root 95.83 A 95.83 A 78.33 C 56.67 D 81.67
Bark 97.50 A 96.67 A 97.50 A 96.67 A 97.09
Fruit 97.50 A 96.83 A 95.00 AB 80.00 BC 92.33

Mean 97.5 96.5 87.29 68.13 87.35
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Table 3: Radicle length in Lycopesicon esculentum plants as affected by Eucalyptus camandulensis extracts. Means followed by the same letter in the same
column are not significantly different as evaluated by ANOVA test.

Extract Concentration
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Extract Source 0% 1% 5% 10% Mean

Leaf 62.17 B 64.83 AB 7.000 DE 4.890 E 34.72
Root 69.94 AB 66.39 AB 31.83 C 21.89 CDE 47.51
Bark 80.05 AB 85.17 A 72.44 AB 65.72 AB 75.85
Fruit 70.17 AB 79.22 AB 38.50 C 26.45 CD 53.59

Mean 70.58 73.9 37.44 29.74 52.92

Table 4: Plumule length in Lycopesicon esculentum plants as affected by Eucalyptus camandulensis extracts. Means followed by the same letter in the same
column are not significantly different as evaluated by ANOVA test.

Extract Concentration
-----------------------------------------------------------------------------------------------------------------------------------------------------------------

Extract Source 0% 1% 5% 10% Mean

Leaf 33.56 ABCD 33.50 ABCD 0.5567 G 0.0000 G 16.9
Root 34.56 ABC 44.22 AB 18.28 DEF 14.67 FG 27.93
Bark 38.39 ABC 37.67 ABC 40.00 AB 40.22 AB 39.07
Fruit 31.95 BCDE 49.06 A 24.34 CDEF 16.72 EF 30.52

Mean 34.62 41.11 20.79 17.9 28.61

Table 5: Effects of soil samples taken from under a canopy of eucalypt on growth of tomato seedlings 

Treatment Root length (mm) Shoot length (mm) Leaf area index Dry weight (g)

0m 191.25 A (2.234 ) 200 A (2.277) 0.172 AB (0.8190 ) 1.431 B
1m 42.084 B (1.275) 42.333 B (1.309) 0.022 C (0.7222) 0.07825 C
2m 248.333 A (2.347) 240.417 A (2.339) 0.234 A (0.8555) 2.424 A
3m 14.583 AB (2.04) 130.833 AB (2.086) 0.128 AB (0.7995) 1.022 B
4m 223.333 A (2.348) 246.667 A (2.387) 0.205 AB (0.8395) 1.678 AB
Control 217.167 A (2.328 ) 192.084 A (2.281 ) 0.118 BC (0.7860) 1.201 B
C.V. 40.39% (18.69%) 34.27% (18.35%) 37.29%(3.95%) 31.81%

ns: not significant

Fig. 1: Germination percentage (7 days after sowing) in Fig. 2: Average time of germination in Lycopesicon
Lycopesicon esculentum plants as affected by esculentum plants as affected by Eucalyptus
Eucalyptus camaldulensis extracts camaldulensis extracts
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Fig. 3: Radicle length in Lycopesicon esculentum plants Fig 4: Plumule length in Lycopesicon esculentum
as affected by Eucalyptus camaldulensis plants as affected by Eucalyptus camaldulensis
extracts extracts

Fig 5: Effects of soil samples taken from under a is phytotoxic effect of Eucalyptus camandulensis extract
canopy of eucalypt on survival of tomato on the bioassay species germination, shoot elongation
seedlings and root elongation. These results correlated with the

a  significantly  (P<0.01)  lower  root  and  shoot  lengths seed germination and seedling growth of some
as compared with the control. The remaining treatments herbaceous plants such as chick pea, maize, pea and teff
have almost similar effect with the control. by aqueous leaf extracts of Eucalyptus camandulensis

Leaf Area Index: Significant (P<0.01) reduction in leaf area It was also observed that the extracts of Eucalyptus
index was observed on tomato plants grown on soil camandulensis delayed as well as hindered the
samples taken 1m from the trunk of Eucalypt tree whereas germination significantly in the receptor plant compared
tomato plants grown on soil samples taken 2m from the to the control. The result also revealed that root
trunk had the largest leaf area index. The control and the elongation was much more inhibited than shoot
remaining treatments had intermediate leaf area index elongation and germination. This confirmed the findings
between the above two. of Rafiqul Hoque et al.[10] who also found that the

Dry Weight: A significant (P<0.01) reduction in dry
weight was recorded for soil samples taken from 1m from
the trunk whereas soil samples taken 2m from the trunk
had the largest dry weight. The remaining treatments had
almost similar effect with the control which is intermediate
between the above two. 

Values within columns having different letters are
significantly different at 0.01 level as determined by least
significant difference (LSD). Figures in parentheses
indicate transformed values.

DISCUSSION

Considering the foregoing results, it seemed that there

findings of Kil and Lovett [9],who reported inhibition of

Dehnh.
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undiluted tuber extract of Cyperus rotundus impeded the development of the roots of seedlings. This is one reason
radicle elongation of cucumber, radish, onion and tomato. why the genus regenerates best on mineral soil (open
The effects of aqueous extracts of Leucaena on land). In addition, under storey biomass decreases with
germination and radicle elongation of three forage grasses increasing distance from the bole [13].
in which radicle elongation was a more sensitive indicator The Eucalyptus soil treatment did not result in
for extracts effects rather than seed germination [10]. germination inhibition relative to the control which

Rafiqul et al. [10] also reviewed several earlier works suggests that allelochemicals present in the different plant
whose results are in conformity with the findings of our parts are reduced or absent in the soil. Allelochemicals
experiments. All those reviewed studies supported that may have been leached out of the soil from winter rains.
root growth and lateral root development was more Soil samples taken in different seasons might have
sensitive and responds more strongly to the increasing different concentrations of allelochemical compounds. It
concentration of the aqueous extract in comparison to is possible that the allelochemicals accumulate in the soil
shoot. until the first rains after which rainfall leaches the toxic

It is also apparent that leaf extracts of higher compounds from the soil [4]. 
concentration perform the more inhibitory effect than the The role of Eucalyptus cultivation in affecting under
others. The interruption of one plant process by the storey vegetation can be explained on the basis of the
phenolic compounds released from the decomposition of mechanism of root spread of the species. A study made
Eucalyptus leaves usually affects other processes. Rafiqul by Tenaw Hailu [14] showed that 82.2% of root biomass
et al. [10] mentioned that, the use of aqueous extracts of was found up to 60 cm depth. Within this depth class
Excoecaria agallocha leaves inhibited seed germination 56.2% was found <10 cm depth class. Horizontally, it was
of and plumule and radicle elongation of rice. Rafiqul et al. found that more than 77% of total mean root biomass was
[10] also reported that juglone released from black walnut concentrated within 50 cm-150 cm distance range. More
exhibited inhibitory effects on all measured variables than 91% of root distribution density was concentrated
including leaf photosynthesis, transpiration, stomatal with in 150 cm radial distance range. From this one can
conductance, leaf and root respiration in corn and understand that the inhibition observed in every
soybean. parameter recorded in experiment II could be due to

Recently, El-Khawas et al. [11] found that with the concentration of much of the lateral roots of eucalypts.
increase in concentration of leaf extracts of Eucalyptus The presence of relatively lower pH, lower contents of
globules, there was concomitant decrease in germination calcium and magnesium and a relatively high amount of
of greengram, blackgram and cowpea also, under field fine roots distribution (which are more specialized for
condition, the Eucalyptus trees reduced the wheat crop nutrient absorption) in the upper 60 cm soil depth; leads
germination . They also reported that the aqueous leaf to a conclusion that a relatively strong nutrient
leachates of Eucalyptus citriodora inhibited the competition is more likely. This could affect undergrowth
germination and seedling growth of Vigna radiata, V. in a similar stand characteristic, site quality and
mungo and Arachis hypogaea. management condition. This in turn could be also one of

Experiment II: The survival of tomatoes grown in soil Root exudation of organic substances (in eucalypts)
samples taken from under the canopy of Eucalyptus can be affected by a variety of factors, such as soil water
always tended to be poorer than in the control stress, temperature, light intensity, plant age and species,
counterpart, although the differences were not significant. mineral nutrition, soil microorganisms, degree of

However, in every other parameter recorded, soil anaerobiosis and application of chemicals. Root tip, or the
sample taken from a distance of one meter from the tree region immediately below it, can be considered the most
had scored a significant negative allelopathy (i.e. reduced important site of exudation, although other root parts can
root length, shoot length, leaf area index and dry weight). also exude organic compounds [15].
This may be attributed to the presence of deep litter which In other instance, El-Khawas and Shehata [11]
poses a problem and growth-inhibitive chemicals reported that, the Eucalyptus trees reduced the wheat
produced in the leaves of mature trees. If seeds do crop germination under field condition. The forestry
germinate, a thick duff layer may prevent adequate soil plantation residue of Eucalyptus (leaf and branch)
moisture conditions for radicle survival [12] and it is suppressed seed germination and early seedling growth
known that eucalypt litter tends to restrict the of the dicotyledonous species. They also reported that in

the reasons for poor undergrowth in the site [14].
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a pot experiment, using Zea mays Cv. Kasan grains sown CONCLUSION
on soil treated with extracts of Eucalyptus camaldulensis
or tap water found that percentage of germination of maize
was reduced and germination was delayed compared with
the control. In addition, Eucalyptus grandis inhibited
germination of lettuce seeds. 

El-Khawas and Shehata [11] also mentioned that the
largest area of the ground surface beneath Eucalyptus
remains completely bare or with very limited vegetation.
The result was explained due the increase of cation
exchange capacity and the decrease in both pH and base
saturation. Phenolic acids have been shown to be toxic to
germination and, plant growth processes and activities of
many enzymes due to their interference with vital growth
processes and activities of many enzymes and phyto
hormones.

The morphological reduction exerted due to the
allelopathic potential of Eucalyptus is accompanied by a
reduction in the biochemical parameters of the treated
plants. El-Khawas and Shehata [11] showed that the total
chlorophyll content and consequently the soluble sugar
contents of maize and kidney-bean were reduced due to
the application of Eucalyptus leaf leachates. 

In the field, the effect observed on under storey or
adjacent intercropped food crops is, more often than not,
the result of extreme competitiveness for water and
nutrients. The result varies across a wide spectrum of
conditions from humid, fertile sites to dry, infertile ones.
Eucalypts can be extremely difficult to establish on humid,
fertile sites because of competition from weed growth,
implying that allelopathic effects, if present, are masked
by good climatic and soil conditions and/or the trees are
less competitive than the weeds under such conditions.
Towards the other end of the spectrum often no under
storey develops under eucalypts on infertile soils in dry
climates where probably both extreme competition for soil
water and nutrients, soil non-wettability and allelopathy
are operating together [13].

Generally, there are hundreds of secondary
metabolites in the plant kingdom and many are known to
be phytotoxic. Allelopathic effects of these compounds
are often observed to occur early in the life cycle causing
inhibition of seed germination and/or seedling growth.
The compounds exhibit a wide range of mechanisms of
action, from affects on DNA (alkaloids), photosynthetic
and mitochondrial function (quinones), phytohormone
activity, ion uptake and water balance (phenolics).
Interpretations of mechanisms of action are complicated
by the fact that individual compounds can have multiple
phytotoxic effects [16].

The studies provide the evidence that Eucalyptus
camandulensis has allelopathic potential. Again its
inhibitory effect on agricultural crops in absence of fungi
and bacteria (under lab conditions) is an added evidence
for allelopathy. The allelochemicals present in the
Eucalyptus camandulensis can have an allelopathic
inhibitory effect on different agricultural crops including
vegetables associated with Eucalypt plantations and also
different agro-forestry systems in field conditions. 

Based on the overall findings it can also be concluded
that allelopathy is a concentration- dependent
phenomenon whereby its effect increases as the
concentration of the extracts increases. Compared with
the control (0%), higher concentrations reduced the
germination percentage, radicle length and plumule length
and at the same time prolonged the average time of
germination.

From the soil experiment we understood that, the
allelochemicals in Eucalyptus camaldulensis are water
soluble and released by the roots or leached from leaves
and other plant debris. So planting in eucalyptus stands
after the rains might be helpful, because majority of the
allelochemicals on the plant and in the soil might be
leached away. Wider spacing of the trees, mixed planting
and deliberate planting of a compatible under storey may
help. Soil working and, in appropriate situations,
fertilization and irrigation will alleviate the effect of
allelopathy.

It can also be concluded that, the closer the planting
of any crop (vegetable) near the trunk of eucalyptus (i.e.
within the immediate canopy), the lesser the performance
of the crop and consequently the lower the productivity.
Strictly speaking, planting of any crop including
vegetables within one meter radius of a eucalypt tree
trunk is unproductive and better performance might be
obtained if planting starts two meters from the trunk.
However, this fact might need further exploration by
considering different age groups of eucalyptus. 

The test species (tomato) responded negatively in a
variety of ways to the water extracts of Eucalyptus
extracts. The results of this investigation support the
hypothesis that one or more compounds in the water
extract of Eucalyptus camaldulensis leaves inhibits plant
growth of tomatoes. Therefore restoration projects
intended to replace Eucalyptus infested habitats with
vegetable crops should consider that the possible effects
of allelochemicals persisting in the soil, which may
interfere with recruitment and establishment of vegetable
species.
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This study examined the effects of extracts of 8. Bpedors, 2000. Physical and Socio Economical Profile
eucalyptus on germination and growth of tomato in of 180 District of Oromiya Region. Bureau of Planning
laboratory and field conditions. Other studies should be and Development of Oromiya Regional State, Physical
conducted with the same plants, used in this study, in Planning    Department.   Addis   Ababa,   Ethiopia.
field conditions. Also chemical compounds in extracts pp: 248-251.
having significant allelopathic effects on other plans 9. Kil, B.S. and J.V. Lovett, 1999. The Research of
should be Allelopathy in Australia: A Review. In: Inderjit.

Finally, soil samples taken from Eucalyptus sites Dakshini, K.M.M. and Foy, C.L. (eds), Principles and
before and after the rainy season would be valuable to Practices in Plant Ecology: Allelochemical
test if the amount of allelochemicals in the soil can cause Interactions, London, pp: 221-236.
inhibition and if the amount varies seasonally. It is also 10. Rafiqul Hoque, A.T.M., R. Ahmed, M.B. Uddin and
important to carry out long-term field based studies to M.K. Hossain, 2003. Allelopathic Effect of Different
investigate the significance of these results. Concentration of Water Extracts of Acacia
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