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Allelopathic Effects of Vachellia nubica,
Vachellia tortilis and Hyphaene compressa on
germination and seedling growth of Prosopis
juliflora

ABSTRACT |

Background: Prosopis juliflora (Sw.) DC is an invasive species negatively impacting plant ecology and
livelihoods in introduced areas. Native tree species may produce allelochemicals that can inhibit growth of
invasive species, resulting in a natural management technique.

Aim:This study aimed to determine allelopathic effect of three native tree species (V. tortilis, V. nubica,
and H. compressa) on seed germination and early seedling growth of P. julifiora to identify the tree
species that can be used to suppress P. juliflora invasion as part of its management strategy.
Methodology: Crude Leaf and root extracts of the native trees at 0%, 1%, 2.5%, 5%, and 10%
concentrations were prepared. P. julifiora seeds were subjected to 24 crude extract treatments and a
control in a completely randomized design in Petri dishes. The seeds were uniformly moistened with 10
ml extracts daily in a germination chamber for 14 days, and germination counts were done after every 2
days. Shoot and root length and wet weight were measured after 14 days. The data were subjected to
three-way ANOVA and means separated by Tukey.

Results:Prosopis seed coats treated with V. tortilisand V. nubica leaf extractsturned darkish before
germination while germination of seeds in 10% leaf extracts of V. nubica aborted. Seed germination
percentage in 10% leaf extracts of V. tortilis (30%) and V. nubica (23%) were the lowest compared to
control (90%). P. juliflora seedlings under 5% V. nubica and 10% V. tortilisdied before the experiment
period. Depending on crude extract concentrations, percent inhibition on germination characteristics
were; percent germination (21-74%), wet weight (6-49%), plumule length (10-47%), and radicle length (7-
86%) of germinating P. juliflora.

Conclusion:The native tree species studied have allelopathic effects on the germination of P. juliflora
and thus can be promoted to suppress invasiveness of P. juliflora.
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1. INTRODUCTION

Prosopis juliflora (Sw.) DC is an evergreen, small, thorny, fast-growing tree native to South America, Central America, and
Caribbean regions [1-4]. The species was introduced to other parts of the world in the late 1970s and early 1980s to
combat desertification, deforestation, and fuel wood shortages due to its fast growth and tolerance to drought,
waterlogging, highly saline and alkaline soils, provision of a wide range of forest goods and services [2,5-8].

Prosopis juliflora has attracted a lot of attention and contradictory responses in the introduced regions due to unbalanced
positive and negative impacts and in most cases negative impacts out loads positive ones. IUCN, (2004) declared the



species among the world’s least wanted species, that has damaged biodiversity, agricultural systems, human being health
and native plant species [9]. Prosopis juliflora has threaten ecology of plants and economic well-being of the residents in
introduced areas [10-12].The species hascaused negative impacts on soil environment by releasing allelochemicals,
dominating landscapes, economic loss, human and animal health and reduced biodiversity. The species compete with
native plant species and disrupt ecosystem functions by harming the ecosystem. The species has affected soil properties,
land use and land cover changes, hydrology, rangelands, fodder quality and availability, biodiversity reduction, health of
humans and livestock, livelihoods of pastoralist, and road accessibility [13]. The severity of the impacts of the species
depends on the location of infestation and source of livelihood [14].

The control and management of invasive species such as P. juliflora is key in maintaining their negative impacts below
ecological and economic thresholds. Biological control effectively controls invasive species since mechanical is labour
intensive while chemical control is costly and poses more negative environmental impacts [15]. The eemmon approaches
for biological and ecological controls of invasive plants include use of highly resistant native species and manipulating the
environmental conditions to weaken the allelopathic effect of invasive species. Allelopathic substances in native tree
species can inhibit the growth of alien invasive species, resulting in a natural management technique [16]. Homeland
security theory suggests that allelopathic effects may provide a useful tool giving native species an advantage over exotic
invasive species helping in restoration [17]. This is an indication that native tree species may have allelopathic effects on
the alien invasive species providing an opportunity to reduce the spread, growth,.and impacts of the invasive exotic
species.

Some native tree species generally are known to produce allelochemicals that may function as a novel weapon against
non-native invasive species and thus has the potential to strengthen the resistance of native community to exotic invasion
[18]. Native tree species have shown to possess allelopathic effects on exotic invasive species such as Saccharum
spontaneum[17], Amaranthus tricolor, Lepidium virginicum, Trifolium repens,=Capsella bursa, Crotalaria pallida [19],
Solidago Canadensis [20] among others. It is therefore important to explore the allelopathy of native tree species on P.
juliflora to aid in developing biological control and management techniques. Despite the allelopathic potential of native tree
species, there are no attempts to study the allelopathic effects of native tree species on P. juliflora to assess possibilities
of biological control and management.

This study determined the allelopathic potential of three native species (Vachellia tortilis (Forssk.) Galasso &Banfi.,
Vachellia nubica (Benth.) Kyal. &Boatwr., and Hyphaene compressa H.Wendl. on the germination of P. juliflora as part of
efforts to develop biological and ecological control strategies. for.the management of P. juliflora invasive plant in Turkana
County, Kenya and other arid and semi-arid lands with similar ecological conditions.Seed germination stage of plants
directly affects survival and development of plants [21]. Many allelopathy studies use seed germination tests to detect
potential allelopathic effects [22—-25].

2. MATERIAL AND METHODS

2.1 Study Sites

The native tree parts (root and leaf) samples for this study were collected from Turkana County located in the Northwest
of Kenya. It lies between: Latitudes 1° 30'N and 5° 30’'N and Longitudes 34° 30’E 36° 40’E. It is classified as Arid and
Semi-Arid Land experiencing hot, dry climate with mean temperature and annual rainfall of 30.5 °C and 200mm
respectively. The County has scarce vegetation cover, predominated by Vachellia woodlands and Hyphaene compressa
grows naturally along River Turkwel and Lake Turkana [26,27]. Pastoralism is the main economic activity in Turkana
County characterized by rearing of livestock [28].

2.2Selection of StudiedTree Species

Secondary ‘data on'the most abundant and dominant native tree species occurring together with P. juliflora in Turkana
County, Kenya were used to select native tree species for this study. Vachellia tortilis, Vachellia nubica and Hyphaene
compressa are among the dominant and abundant species in the riverine and non-riverine occurring together with P.
juliflora in Turkana County [12,29-31]. Their occurrence with the invasive species might be attributed with allelopathic
potential leading to resistance of the alien “weapons”.

Prosopis juliflora species was selected as a target species because it has negatively impacted the livelihoods of Turkana
County, Kenya and other areas where it was introduced and hence a need for its management strategy. Results from this
study provides information that can aid in identification of allelopathic native tree species and their allelochemicals that
can be used as biocontrol agents in the management of P. juliflora.Control of invasive P. juliflora in Turkana County and
other ASALS areas will contribute to the local and national government targets to manage the species. In Prosopis
invaded areas, the livelihoods of the residents will improve through reclamation of grazing, farming and fish landing areas



that are currently affected severely by the invasive species. Control of the species will also reduce human and livestock
health issues in the affected areas.

2.3Collection and Transportation of Samples

Fresh leaves and roots of the selected native tree species were collected from trees randomly sampled, air dried and
packed in nylon bags (labeled). Mature P. juliflora pods (dry and yellow) were collected from superior quality growing trees
that are well formed, healthy and sustain good quality and quantity of seed pods. The pods were opened using scissors to
get the seeds for the experiment. The samples were transported to University of Eldoret laboratories for experiments.

2.4Preparation of Crude Leaf and Root Extracts of Different Native Tree Parts

The native tree leaves and roots collected were thoroughly cleaned free of dust and other material, washed with distilled
water and air dried. The tree parts were then ground mechanically to fine powder form for<extraction to be used for
experiments. Crude leaf and roots extracts of the native trees were prepared according to [32]. One hundred, gram each of
leaf and root powder of different native tree species was dissolved separately in 1 litre of distilled water and gentlyshaken
using an orbital shaker for 24 hours. After 24 hours, the solution was filtered using a glass filter, ‘and the resulting filtrate
(100g/L) was stored in the refrigerator as stock solutions. The filtrate was then diluted‘te. make 1%, 2.5%, 5% and 10%.

2.5Pretreatment of P. juliflora Seeds
The seeds were pre-treated with Concentrated Sulphuric acid according toprocedures described by [33]. The seeds were
treated with sulfuric acid (30%v/v) for 3 minutes, washed with tap water and dried to break seed dormancy.

2.6Germination Experiment

Twenty-five (25) seeds of P. juliflora were spread out in a filter.paper placed in the petri dish. There were four replicate
Petri dishes for each extract concentration and the native species parts laid out in completely randomized design placed
at germination chamber (Temperature-30.5 °C, Humidy-70%). The seeds in-petri dishes were moistened with 5 ml of each
extract concentrations and moisture was maintained by adding 5 ml of respective extracts to the petri dishes daily.
Distilled water was used as control experiment. Germination count was done at two days’ interval after the first
germination until there was no further seed germination observed for three consecutive counts. Emergent seedling wet
weight, shoot and root length were recorded at‘the end of the experiment (14 days). Percent germination and percent
inhibition were calculated from the measurements as follows;

L Numberof GerminatedSeeds
Germination Percentage = x 100
Totalseedstested

Inhibition percentage = [C%T] x 100;
where: C — value under the control treatment; T — value obtained under the extract treatment.

2.7Statistical Analysis

Data on effects of leaf.and root extracts of native tree species on germination and growth of P. juliflora were subjected to
Three-way ANOVA using SPSS software Version 20 and Ms Excel. Turkey test was used to separate means at 5% level
of significance. The results were presented in form of graphs and tables.

3. RESULTS

3.1 Effect of Leaf and Root extracts of V. tortilis, V. nubica and H. compressa on Percent Germination
of P. juliflora Seeds

Prosopis seed coats irrigated with crude extracts of V. tortilisand V. nubica turned dark before germination while
germination of seeds in 10% leaf extracts of V. nubica aborted as depicted in Plate 1(a) and Plate (b)
respectively.Germinated seeds of P. juliflora treated with 5 % V. nubica, and 10% V. tortiliscrude leaf extracts died on day
eight (8) and day ten (10) as shown in Plate 1 (c) and Plate 1 (d) respectively. Plate 2 (a) and Plate 2 (b) shows
successfully germinated seeds of P. juliflora in the control batch and with 1% V. nubica crude root extract respectively.



compressa as compared to the cont \ shownin Table 1. Germination of P. juliflora seeds treated W|th 10% crude Ieaf
extracts of V. tortilis(30%)and ica (23%) exhibited the lowest percent germination compared to the control (90%).
Percent inhibition of percent g on of P. juliflora seeds ranged from 74-21% as shown in Figure 1. An increase in
i Ited in increased germination inhibition effects. It was also found that leaf extracts
e seed’s percent germination than the root extracts. Among the leaf crude extracts
) inhibition on the germination percentage followed by V. tortilis (30-67%) and H.
en%\\ mination of P. juliflora were significantly different (p=.001; F= 26.98; df=24; n=25)
treatments. The percent germination of all the crude leaf and root extracts of V. tortilis, V.
pressa was significantly different (p=.001) compared to the control. There was a significant
ation of P. juliflora treated with crude extracts of different tree parts (p=.001; F= 72.99; df=1,

had a greater allelopathi
V. nubica showed
compressa (30-61¢

el Egct of crude leaf and root extracts of V. tortilis, V. nubica, and H. compressa on percent germination of P.

juliflora
Mean Percent Germination at different plant crude Mean (z SD) of
extract concentrations Means
(Mean + SD)

Tree Tree Control Tree Tree
species Parts (0%) 1% 2.5% 5% 10% Parts Species
Vachelia | Leaf |90+23 |63:89 |52:6.5 |45:128 |30x6.9 |48*1L6 |
tortilis Roots |90+23 |66+52 |60+57 |52+57 |40+3.3 |94*13.2




46+17.3

Vacheliia Leaf |90+23 |68+3.3 |51+5.0 |43+6.8 23+ 3.8 il £2412.3
nubica Roots | 90+2.3 |71+2.0 |63t3.8 |55+2.0 47+ 6.0 +9.
Hyphaene | Leaf | 90+2.3 |63:6.8 |49+6.0 |45:5.0 35+ 5.0 |49t14.8 £1413.3
compressa | Roots | 90+2.3 | 69+2.0 |63+3.8 | 46£6.9 39+ 3.8 |°4%11.0 }
Mean 90.0 66.7 56.3 47.7 35.7 p=.001 | p=.3500
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Figure 1: Percent inhibition on P. juliflora seed percent germination by crude leaf and root extracts of V. tortilis, V. nubica,
and H. compressa

3.2Effects of Crude Leaf and Root Extracts of V. tortilis, V. nubica and H. compressa on Plumule
Length of Germinating P. juliflora seeds

Crude leaf and root_extracts of V..tortilis, V. nubica, and H. compressa reduced the plumule length of P. juliflora
germinating seed, as shown in Figure 2. The longest plumule length (3.476 cm) was recorded in control germinating
seeds, whereas ‘the shortest plumule length (1.833 cm) was noted in germinating seeds treated with 2.5% crude leaf
extracts of V. nubica, measurements of plumule length of P. juliflora emergent seedlings treated with the crude leaf
extracts of 10% and 5% V. nubica and 10 % V. tortiliswere not taken since they died before the end of the experimental
period. For all'the studied native tree species, it was noticeable that crude leaf extracts reduced the plumule length than
roots extracts. It was also noted that increase in crude extract concentration resulted in an increased reduction in plumule
length.There was a significant difference (p=.001; F= 5.718; df=21; n=22) in the plumule length of emergent P. juliflora
seedlings treated with various crude extracts in this study. All crude leaf and root extracts of the studied native tree
species were significantly different (p=.001) as compared to the control experiment. There was a significant difference in
plumule length of P. juliflora emergent seedlings treated with different tree species (p=.001; F= 6.609; df=2; n=3), tree
parts (p=.0008; F= 11.254; df=1; n=2), and crude extract concentrations (p=.001; F= 21.575; df=3; n=4).
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Figure 2: Effect of crude leaf and root extracts of V. tortilis, V. nubica, and H. compressa on plumule length of P. juliflora

Depending on concentration of crude leaf and root extracts, plumule length of the germinating seeding of P. juliflora was
inhibited by between 10 and 100% as shown in Figure3. Total inhibition (100%) was noted on seedlings treated with
crude leaf extracts of 10% and 5% V. nubica and 10 % V. tottilis,which died on the 3", 9" and 8" day respectively. Among
the seedlings that survived until the end of the experimental period, those treated with 2.5% crude leaf extract of V. nubica
showed the highest percent inhibition at 47%. This study found that an increase in the extract concentration resulted in
increased inhibition of plumule length of emergent P. juliflora seedlings. It is evident that studied native tree species in this
study have potential allelopathic effects on plumule growth of emergent P. juliflora seedlings.
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Figure 3: Inhibition of P. juliflora seedling plumule length by various crude extracts



3.3 Effects of Crude Leaf and Root Extracts of V. tortilis, V. nubica and H. compressa on Radicle
Length of Germinating P. juliflora Seeds

All crude leaf and root extracts of the studied native tree species reduced radicle length of germinating P. juliflora
seedcompared to control experiment, as shown in Figure 4. Emergent seedlings of P. juliflora in control experiment had
the longest radicle length (5.06 cm), followed by 1% crude extracts of H. compressa leaf (4.71 cm) and root (4.66 cm) and
2.5% crude extracts of H. compressa root (4.59 cm) and leaf (4.55 cm). Radicle length of emergent P. juliflora seedlings
treated with crude leaf extracts of 2.5 % V. nubica (0.70 cm), 5 % V. tortilis (1.81 cm), 1% V. nubica (3.10 cm) and 1%
root extract of V. nubica (2.79 cm) were highly affected. Radicle length measurements for seedlings under:10 % and 5 %
V. nubica leaf extracts and 10% V. tortiliswere not taken because they died before end of experimental period. Radicle
length of emergent P. juliflora seedlings treated with various concentrations of crude leaf and root extracts of the hative
tree species extract treatments were significantly different (p=.001; F= 16.457; df=21; n=22). Radicle length, of seedlings
in all the crude leaf and root extracts had a significant difference (p=.001) compared to control except for crude extracts of
H. compressa 1% and 2.5% leaf and root and 1% V. nubica root. There was also a significant difference.in the radicle
length of emergent P. juliflora seedlings in different native tree species (p=.001; F= 84.089; df=2; n=3), tree parts (p=.001,
F=115.470; df=1; n=2), and crude extracts concentration (p=.001; F= 49.472; df=3; n=4).
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Figure 4: Effect of crude leaf and root extracts of V. tortilis, V. nubica, and H. compressa on radicle length of P. juliflora

Percent radicle length inhibition.of emergent P. juliflora seedlings by various crude extracts of V. tortilis, V. nubica and H.
compressa ranged from 7 to 100%, as shown in Figure 5. Crude leaf extracts of 10% and 5% V. nubica and 10 % V.
tortilisdepicted 100% radicle length inhibition because the emergent seedlings died before the end of experimental period.
Emergent P:.juliflora seedlings that reached the end of experiment period had their radicle length reduced by 7-86%.The
highest radicle length inhibition was recorded in 2.5 % V. nubica leaf extracts (87%), V. tortilis5% leaf extracts (64%), and
V. nubica 1 % leaf extracts (39 %). It was found that the percent inhibition was higher in crude leaf extracts than in roots.
There was also an increase in the percent inhibition with an increase in the crude extract concentration in all the crude
extract treatments.
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Figure 5: Percent inhibition of P. juliflora seedling radicle length by various crude extracts

3.4 Effects of Crude Leaf and Root Extracts of V. tortilis, V. nubica and H. compressa on Wet Weight of
Emergent P. juliflora Seedlings

Wet weight of emergent P. julifiora seedlings was reduced by different crude extracts depending on native tree species,
tree parts, and crude extract concentrations, as shown in Table 2. Prosopis julifiora emergent seedlings in the control
experiment had the highest weight per seedling (0.63 g). For all the studied native tree species, crude leaf extracts (0.32
g) reduced wet weight of emergent P. julifiora seedlings.than crude root extracts (0.41 g). Among the tree parts, V. nubica
leaf (0.19 g), V. tortilis leaf (0.32 g) and V. tortilis root (0.35 g) severely reduced emergent seedling wet weight. Prosopis
juliflora emergent seedlings in V. nubica crude extracts (0.30 g) had the lightest wet weight followed by V. tortilis (0.34 g)
and lastly H. compressa (0.46 g). It was noted that an increase in any crude extract concentration led to the reduction in
wet weight of emergent P. juliflora seedlings. Prosopis juliflora emergent seedlings in various crude extract treatments
were significantly different (p=.001; F= 17.048; df=21; n=22) in wet weight. Compared to control treatment, all the crude
extracts were significantly different (p=.001) except 1% crude H. compressa crude root extract. There was a significant
difference in the seedling wet weight treated with different native tree species (p=.001; F= 34.765; df=2; n=3), tree parts
(p=.002; F= 1.085; df=1; n=2) and crude extract concentrations (p=.001; F= 47.550; df=3; n=4).

Table 2: Effect of crude leaf and root extracts of V. tortilis, V. nubica, and H. compressa on wet weight of P. juliflora
emergent seedling

Emergent seedling weight (g) at different plant crude
extract concentrations Mean ( SD) of
Tree Tree Means
. (Mean + SD)
spectes Parts Control Tree Tree
0, 0, 0, 0,
(0%) 1% 2.5% 5% 10% Parts Species
Vachellia Leaf 0.63+0.03 | 0.48+0.01 | 0.46+0.04 | 0.34+0.04 | 0.00+0.00 | 0.32+0.07 0.34+0.07
tortilis Roots | 0.63+0.03 | 0.42+0.01 | 0.35+0.04 | 0.33+0.02 | 0.32+0 0.35+0.05 | " T
Vachellia Leaf 0.63+0.03 | 0.41+0.05 | 0.33+0.01 | 0.00+0.00 | 0.00+0.00 | 0.19+0.06 0.30+0.06
nubica Roots | 0.63+0.03 | 0.47+0.06 | 0.43+0.03 | 0.38+0.04 | 0.36+0.04 | 0.41+0.06 | ~
Hyphaene | Leaf 0.63+0.03 | 0.57+0.02 | 0.46+0.07 | 0.43+0.02 | 0.33+0.03 | 0.45+0.09 | 0.46x0.1




compressa | Roots | 0.63+0.03 | 0.59+0.12 | 0.53+0.07 | 0.4+0.01 | 0.37+0.01 | 0.47+0.11

(Conxfﬁ;‘aﬂon) 0.63+0.03 | 0.49+0.09 | 0.43+0.08 | 0.31+0.05 | 0.23+0.03 | p=.002 | p=.001

Crude leaf and root extracts of V. tortilis, V. nubica and H. compressa inhibited wet weight of emergent P. juliflora
seedlings that survived to the end of experimental period by 6 to 49 % as shown in Figure 6. Therefore, seedlings that
died before the end of experimental period exhibited 100% inhibition of wet weight. Percent inhibition increased with
increase in the crude extract concentration. Leaf crude extracts had a higher inhibition capacity than root crude extracts.
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Figure 6: Percent inhibition of P. juliflora emergent seedling wet weight

4. DISCUSSION

The crude leaf and root extracts of V. tortilis, V. nubica and H. compressa native tree species caused P. juliflora seed coat
scarification exhibited by darkening and acute inhibitory effects on percent germination, shoot and root length, emergent
seedling wet weight.Darkened seeds, inhibited percent germination, shoot and radicle length reduction and reduced
weight accumulation are among the readily visible allelopathic effects [34,35]. These visible effects might be as a result of
primary events occurring. at cellular or microcellular levels of P. juliflora seeds. This might be because of presence of
allelochemicals on the studied native tree species which impair germination characteristics of P. juliflora.

Change in seed coat color,to dark before germination in V. tortilis and V. nubica crude leaf extracts might be a response
of P. juliflora-seeds to the crude extracts stress since seed coat plays a protection role against various stress factors.
Seeds<are highly protective against external stress during germination [36]. Percent germination of P. juliflora seeds
decreased with increase in crude extract concentration. This shows that the inhibition effects on the percent germination is
crude extract concentration dependent [21,23,37,38].

The percent inhibition of the native tree crude extracts on P. juliflora seeds varied plant species, parts of plant (i.e leaf or
root) and concentration of the extracts. Allelopathic effect is mainly species-specific and concentration-dependent and a
strong positive relationship exists between extract concentration and increased toxicity to the target species [39,40]. An
increase in crude extract concentration led to increased inhibition effects by crude extras on percent germination, wet
weight, plumule and radicle length of germinating P. juliflora in the study. This is because increase in concentration of the
crude extracts increases the quantities of allelochemicals responsible for the inhibition effects [21,41,42]. It is therefore,
possible that accumulation of leaf and root litter of the studied native trees in the natural environment can increase
concentration of available allelochemicals in the soil, subsequently developing resistance to the invasive P. juliflora by



allelopathy and this nature of plant to plant interaction may be employed as a natural P. juliflora invasion management
strategy.

Plumule and radicle length of P. juliflora seedlings in this study were reduced with increased crude extract concentration.
Percent inhibition by the crude extracts was greater in radicle than plumule length indicating that the radicle is more
sensitive to allelopathic effects than the plumule [21,43,44]. Inhibition of plumule and radicle growth indicates inhibition of
growth and development of P. julifiora because they affect the growth rate at seedling stage and growth of plants
respectively [21].

Prosopis juliflora emergent seedling wet weight was also affected by the crude extracts which can be linked to effects of
allelochemicals on the metabolism of substance and enzymes functions in the process of seed germination and
growthcontrol growth of P. julifiora. Seedling wet weight plays a key role in ability of plant to withstand ‘environmental
physical stress [38]. By affecting P. juliflora seedling wet weight, the studied native tree may affect the invasive species'
ability to withstand unfavourable environmental conditions.

Crude leaf extracts of all studied native tree species had a higher inhibitory characteristic than roots in all.the germination
characteristics. This indicates that the leaves have higher contents of allelochemicals than, the roots:[45] reported that
leaves are the consistent source of allelochemicals in plants. Among the leaf crude extracts, V. nubica tree species
showed higher allelopathic effects followed by V. tortilis and lastly H. compressa.

This study has shown that crude leaf and root extracts of V. tortilis, V. nubica, andH. compressa have potential
allelopathic effects on germination of P. juliflora. This indicates potential-control of invasive P. juliflora by the studied
native tree species since germination is a crucial stage in plant growth. Inhibition of the germination stage leads to altered
propagation of P. juliflora, which affects regeneration, resulting in no further spread.of the species.

5. CONCLUSION

This study revealed that crude leaf and root extracts of V. tortilis, V. nubica, andH. compressa have varying inhibitory
effects on percent germination, emergent seedling wet weight, plumule and radicle length of P. juliflora seeds. This study
shows that the studied native tree species possess potential allelopathic effects on seed germination and seedling growth
of P. juliflora thus can be promoted to suppress invasiveness of P. juliflora.This study recommends study of allelopathic
effects of the studied native trees on the growth and field assessment on P. juliflora.
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