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Abstract: This study encompasses the investigative effect of rooting media in addition to Indole Butyric Acid hormone
on root development of stem cuttings of Chromolaena odorata. Stem cuttings of C. odorata treated with equal quantities
of IBA hormone (0.7%) were grown in 1kgs of vermuculate, perlite, planting soil, sand, and equal mixture of all media.
The set up were treated equally with water and organic manure. Control set up was made with a mixture of different root-
ing media without IBA. Data on shoot development were noted for 6weeks and root length was measured on the day of
harvest. The parameters measured were analysed statistically using ANOVA, and it was found out that root and shoot
lengths were significant at p>0.05 in the entire rooting media and the highest percentage development (49 and 51%) re-
spectively for root and stem respectively, was observed in the rooting media that has equal measure of each constituent
(i.e. the mixed constituents). Germination rate among the media were 100, 70, 60, 50 and 40% for mixed, sand, planting
soil and vermiculate, perlite and control respectively. Different sections of mature stem tested with IBA hormone were
not significant in their root and stem development, although basal cutting stems tend to mature faster than epical. This
therefore means that propagating C. odorata by stem cutting can be optimally achieved through mixture of 0.7% of IBA
in acollection of different rooting media.
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Introduction The medicina properties of plants lies in
their phytochemicals components like akaloids,
flavonoids, tannins in addition to other pheno-
lics that co-opt as to producing definite physio-
logical functions to the body of man and ani-
mals (Taiwo et al. 2000; Che Man 2010). How-
ever, analysis of extracts of C. odorata were
found to be rich in flavonoid and flavonones,
triterpene, terpenic compounds, chalcone, ster-
oids as well as peroxidise isoenzymes (Anup et
al. 201). It is dso rich in carbohydrates, high
content of total proteins in addition to high per-
centage of nitrogen. All these contribute to the
high phytochemical properties of the plant. C.
odorata is therefore grown as a medicina plant
for the treatment of skin wounds especialy in
Indonesia (Metwally and Ekejuba 1981; Phan et
a. 1996). In Nigeria for example, extracts from
the leaf of C. odorata is used for the treatment
of fresh wound, this is because of its antispas-
modic, antiprotozoal, antibacterial, antihyper-
tensive, analgesic, anthelmintic as well as anti-
trypanosomal activities as was reported by

Chromolaena odorata (L) King and Robin-
son is referred to as Asteracaea and is com-
monly known as siam weed. The plant is an in-
vasive shrub of the neotropical origin, but have
been introduced to Africa and Asia in addition
to other parts of the world (Singh et al. 2009). C
odorata is a fast growing oppressive competitor
occupying different kinds of arable land by
forming dense strands that tends to prevent the
growth of other flora. Therefore it affects plan-
tation and other organisms in the ecosystem, by
its suppressive effects to young plants as it is a
growth inhibitor and has alelopathic capabili-
ties. Review of literature revealed a lot of phar-
macological and medicina effects of extracts of
C. odorata, which informed the traditiona uses
of the plant especially in Asia to cure various
disease ailments (Che Man 2010). These proper-
ties as exhibited by C. odorata are as a result of
the phytochemica composition of the plant.
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Taiwo et a. (2000), Phan et a. (1996), Akinmo-
ladun et al. (2007) and Anup et al. (2011). C.
odorata has also been implicated by its diuretic,
hepatotropic and adstringent properties (Wen-
inger and Robenean 1988; Iwu 1993).

Traditionally, boiled fresh leaves of C. odo-
rata have been used in so many countries for the
treatment of various skin ailments. For example
in Vietnam, decoction of the plant were used to
treat leech bite, burns, wounds of the soft tissue,
as well as other skin infections (Phan et al.
2001; Che Man 2010). The leaf poultice of the
plant has also been traditionally used in the
trestment of fresh cut or wounds as an aid to
stop bleeding. In other instances, C. odorata
were implicated in the treatment of sting from a
pine of sea catfish, its root used as analgesic and
antipyretic remedy and the extracts from the
leave mixed with table salt could be used as
gargle for the treatment of sore throat and flu
(Che Man 2010). For some time now, C. odo-
rata were just known for its medicinal proper-
ties but, recent studies has implicated the plants
in biotechnology where it has been found used
in phytoremediation of organic and inorganic
contaminants (Singh et al. 2009, Tanhan 2011).
C. odorata can be propagated either by seed or
stem, this is one of the significant agronomic
properties of the plant (Tanhan et a. 2007).
However, it has been reported that germination
of seeds from weeds are most likely affected by
soil compositions especially in the field study
therefore propagation by cutting is preferred
(Adebayo et a. 2005; Agbo and Obi 2007).
Moreover, stem cuttings propagation prolongs
hybridization of genome as segregation through
recombinant geneis avoided.

The success of rooting of stem cuttings has
been attributed amongst other factors to the
rooting medium as well as the presence of root-
ing hormone and its concentration (Al-Sagri and
Alderson 1996; Hartmann et al. 1997). Influ-
ences of rooting media and hormone on rooting
in different kinds of plant have been docu-
mented and its effects in structure propagations
were elucidated (Akwatulira et al. 2011). These
media combination used in the rooting of cut-
tings provide physical support as well as oxygen
and water to the cuttings (Larsen and Guse
1997). However, IBA; an auxin containing

product was reported to stimulate adventitious
roots in apical cuttings of some plants (Araya et
al. 2007). This was buttressed by the study by
Rao et al. (2005) which reported that IBA was
the leading plants hormone used to promote the
formation of roots in Tomatoes. Hence with the
guest for a systematic search for specific useful
factors from medicinal plants like C. odorata,
even though most plants cuttings can root with-
out hormone, there is need for an improved
method of propagation and growth for such
nutraceutical plants. This will therefore form a
rational approach towards drug and nutritional
research. The aim of this study was to evauate
the effect of IBA hormone and rooting media
for optimal rooting of propagated C. odorata
stem cuttings.

Materials and methods

Mature stems of C. odorata plants was col-
lected from the greenhouse at the University of
South Africain Pretoria (25°46°1”S, 28°12°2"E)
and 1439m above sea level. The mature stems
were made into cuttings of 10cm containing at
least anode and aleaf bud. The experiment took
place in polyvinyl chloride (PVC) pots with di-
mensions 30x25x30 at a garden at the Univer-
sity of South Africa. The pots contain 1kgs of
different rooting medium that has been mixed
with equal volume of organic manure collected
at the animal farm of the University of Pretoria
in Onderstepoort. Inside each pot was made
holes designed to contain equal weight of IBA
hormone (0.7%), for the plants. The set up was
made in a complete randomized design contain-
ing a 3x4 factorial treatment model (Jeruto et al.
2008). The rooting media used here were ver-
miculate, planting soil, sand, perlite, planting
soil and a mixture of equal volume of the four
medium (w/w). About thirty six stem cuttings
were used in each set of rooting media and IBA
hormone concentration by volume percentage.
Then sets of water treated cuttings were inserted
into holes containing the IBA hormone in the
rooting media and were replicated by three.
Random allocation of cuttings to the rooting
media using random digit from a table was em-
ployed as to eliminate bias (Johnson and Bhat-
tacharyya 2006).
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Rooting media

The rooting media was homogenized by
hand, mixed with equal volume of organic ma
nure and air dried on an impervious polythene
sheet for 24hours, there were pasteurized and
fumigated, measured into the PV C pots with the
hole containing about 0.7% of IBA hormone.
This concentration was chosen because of its
optimum performance from other unpublished
trias.

Propagation of the cuttings

The 10.0 cm cuttings with lateral buds were
about 360 collected at tale end of the afternoon
when the weather was moist, and were kept in a
bow containing water (Agbo and Obi 2007).
The bases were made squared by the use of
sharp sickle in order to spread the rooting. For
each of the cuttings, about half of it was dipped
into the IBA hormone that has been made into
hole in each of the pots as to soak the powder.
Excess of it was shaken off the base of the cut-
tings and the hormone was manually made to
concentrate at the base. The cutting was then
inserted into the soil to about 6 cm, watered and
maintained to about 70% humidity (Tanhan et
al. 2007). Fungicides were sprayed onto the cut-
tings to control infections (Y eboah and Amoah
2009). The set up was alowed to grow for six
weeks while monitoring in between days to re-
move any invading weeds. Data on shoot devel-
opment was taken at interval of weeks and root
length was measured on the day of harvest after
weeks.

Data collection

Data collection which commenced on the
first week after propagation continued till the
sixth week and the parameters measured were
survived cuttings, length of shootings/buds, and
the root length, number and weight of the cut-
tings on the day of harvest.

Data analysis

The data collected was analysed using Mi-
crosoft excel to obtain the mean number and
percentage of cuttings that were able to form
developed root and sprouted shoots from the
series of stem cuttings. The data was then im-

ported into SPSS version 13.0 and was anaysed
using anaysis of variance (ANOVA) and stan-
dard deviation for the length of shoot and roots.
The significance effects were determined at 5%
level of significance.

Results

Results of the present study are given in
Figures1to 7 and Tables 1 & 2. C. odorata cut-
tings treated with concentration of 0.7% (w/w)
IBA hormone propagated in different growth
media recorded the highest mean number of cut-
tings that developed roots and sprouted shoots
in the set up with equal mixtures of the four
growth media with organic manure. While the
stem cuttings propagated in the perlite and con-
trol recorded the least mean rooted (2 each) and
sprouted shoots (4 and 3) asrecorded in Table 1.
Amazingly, perlite and vermiculate maintained
almost equal numbers of shoot developed (4 and
3 respectively) like in the root (2 each). How-
ever, significant difference existed among the
different media with reference to their mean rate
of development and formation of root and shoot.
The efficacy of IBA hormone to the develop-
ment of root and shoots was noticed by the dif-
ference between the treated samples and the
controls without the hormone. There was sig-
nificance difference between the two samples.

Table 1. Number of rooted and shooted cuttings
within rooting media. Vaues are mean of repli-
cates (Numbers with same superscript within
same row are not statistically significant at
p=0.05)

Number of cuttings |BA hor mone

Rooting media -
Rooted Shooted concentration
Planting soil 4+0.75% 12+2.55° 0.7
Perlite 2+0.71%  4+1.22° 0.7
Sand 4+0.71*  6+0.71° 0.7
Vermiculate 2+0.68° 3+0.71% 0.7
Mixture 13+1.41° 29+1.41° 0.7
Control 2+0.69°  3+0.00% 0.7

Number and length of roots developed
among different rooting medium and the con-
centration of hormone were not significant, but
shoot lengths and number per sprouted stem was
significant. Increase in shoot length occurred in
this order: mix-

Anyasi

http://www.openaccessscience.com
ij map@openaccessscience.com



http://www.openaccessscience.com
mailto:ijmap@openaccessscience.com

Int. J. Med. Arom. Plants

215
The effects of IBA on rooting of C. odorata

ture>vermicul ate>perlite>planting

soil>sand>control while increase in root length
were in the order: mix-
ture>vermicul ate>perlite>planting

soil>sand>control. But it made a turn around in
the number that rooted and shooted within the
rooting media, i.e. sand and planting soil had the
same mean number of roots (4) and a little dif-
ference in Shoots (6 and 12). The mixture of the
media had a high occurrence in root and shoot
followed by planting soil, sand, perlite, ver-
miculate and control media maintained equa
numbers. In fresh weight of cutting positions
(apical and basal), there were higher weight
measurement in the basal cutting than the apical
ones, though not significant. Equally, set up
containing the mixture of the rooting media till
maintained the highest weight followed by sand,
perlite, planting soil, vermiculate and the con-
trol. Thesame sequence was aso followed in
their dry weights. In sand however, there were
greater number of apical root numbers while in
other rooting media basal cuttings had greater
number of roots. Shoot and root length of mix-
ture of rooting media and vermicul ate were syn-
onymous with each other and were ailmost sig-
nificant with the rest of the medium. Apical root
lengths were 34 and 33mm for mixture and
vermiculate respectively, 39 and 37mm in basal.
In apical shoot length, there were 41 and 41mm
and 43mm all in basal respectively. The set up
containing equal mixtures of all media had
100% germination rate compared to 70, 60 50
and 40% for sand; planting soil/vermiculate;
perlite and control respectively (Table 2). How-
ever, the rest of the media demonstrated im-
proved significant effects in all the parameters
measures compared to the control.

Table 2: Rate of germination of shoots among
rooting media with 0.7% concentration of IBA
hormone. Values are mean of replicates (Num-
bers with same superscript within same row are
not statistically significant at p=0.05)

30 I

Mean rooted/shooted
5

10 I H rooted
I

5 i I i I shooted

5 z z z

Rooting media

Figure 1. Bar chart representation of the means
values of rooted and shooted cuttings within
rooting media (The error bars represent the
standard error from the mean).
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Figure 2. Relative mean percentage of the
rooted and shooted cuttings among the rooting
media.
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Figure 3: Dry weight of Cutting positions
within different rooting media (The error bars
represent the standard error from the mean)
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Figure 4. Fresh weight of of Cutting positions
within different rooting media (The error bars
represent the standard error from the mean).

Rooting media IBA hormone Rate of
concentration (%) germination (%)

Planting soil 0.7% 60°
Perlite 0.7% 50%

Sand 0.7% 70°
Vermiculate 0.7% 60°
Mixture 0.7% 100°
Control 0.7% 40™
Anyasi

http://www.openaccessscience.com
ij map@openaccessscience.com



http://www.openaccessscience.com
mailto:ijmap@openaccessscience.com

Int. J. Med. Arom. Plants

216
The effects of IBA on rooting of C. odorata

30

25
20
&
15
10
W Apical RN
i Basal RN
0
b 2 >
& \)\ L
2 \ o
S &>

e . L
) & v
X 3

Relative mean difference of root
numbers (%)

Rooting media

Figure 5: Percentage relative mean difference
of root numbers in cutting position among
rooting media.
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Figure 6: Percentage relative mean difference
of shoot length in cutting positions among
rooting media.
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Figure 7. Percentage relative mean difference
of root length in cutting positions among rooting
media.

Discussion

The rooting medium suplement that has
mixtures of planting soil, perlite, sand and
vermiculate at equal proportion enabled highest

development of root and shoot in a cutting of C.
odorata. This improved effect could be
attributed to the fact that the combined nutrient
supplement of the entire rooting media acted
optimally with the IBA hormone concentration
added which created the enabling soil condition
for example, optimum aeration and moisture
level (Kalyoncu and Ozer 2000; Akwatulira et
al. 2011). Meanwhile dose application of IBA
hormone was shown to be an aid to improved
moisture content in the soil for an optimal
rooting and shooting development of cuttings
(Milleton et al. 1980; Leakey et a. 1982
Aminah et al. 2006; Akwatulira et a. 2011).
However, most of these past studies maintained
their IBA hormone concentration to about 0.7-
0.8% of the rooting media used while this study
based its IBA measurement on the weight of the
cuttings. Morever, the control sample of rooting
medium supported low development of root and
shoot than the auxin treated samples in the
entire experiment. This could perhaps be
becouse soil resistant to root penetration is
dependent on amongst other factors on water
content, structure and strength of soil as well as
bulk densities though these were not measured
in the rooting media (Amri et a. 2009). Soils
do not posses the required aeration porosity for
optimal gas exchange required for rooting of the
cuttings resulting in poor rooting in the control.
Poor rooting numbers in control could aso be
attributed to the feel of anoxiawhich is an effect
of low oxygen in the soil (Hartmann et al.
2002). Low incidence of rooting was found in
the control samples. Non-theless, there are
instances where optimum concentration of IBA
in the soil has resulted in the failure of the
development of roots by stem cuttings as was
reported by Griffin and Shroeder (2004). That
was an indication of the sensitivity of root
formations  to hormone formulations
(Akwatulira et a. 2011). It has aso been
reported that rooting hormone to a certain
instance could be inhibitory to the devel opment
of roots in the cutting especialy during the
initiation stage (Akwatulira et a. 2011). This
then means that different rooting media
accomodates different concentration of auxin
for optimal growth of plants.
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Conclusions

Mixture of various rooting mediain the right
proportion with 0.7% of IBA hormone has been
proven to be effective in the root and shoot
development of cuttings of Chromolaena
odorata irrespective of the position of the
cuttings. Although the individual medium did
not have high incidences in most of the
parameters measured, but there were able to
support root and shoot development as well.
Therefore, there is need for a study of IBA
concentration effects on the media as to be able
to determine if concentration was not the factor
responsible for the low root and shoot
development. This will promote mass
production of C. odorata especialy in areas that
the plants does not occur naturally.
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