International Journal of Agricultural Policy and Research Vol.3 (1), pp. 44-52, January 2015
Available online at http://www.journalissues.org/IJAPR/
http://dx.doi.org/10.15739/IJAPR.025
© 2015 Journal Issues

ISSN 2350-1561

Original Research Article

Occurrence and chemical composition of essential oil
from Lippia multiflora M. (Verbenaceae) leaves as
affected by soil carbon, nitrogen and phosphorus contents
in the centre Côte d’Ivoire.
Accepted 21 December, 2014

DIOMANDE1 Loua Barthélémy,
AKOTTO2* Odi Faustin,
KANKO3 Coffi, TIA4 Vama
Etienneand YAO-KOUAME2
Albert
1Université Peleforo Gon Coulibaly
(Korhogo, Côte d’Ivoire), Institut de
Gestion Agropastorale, 01 BP 2486
Abidjan 01
2Université Félix Houphouët-Boigny
(Abidjan, Côte d’Ivoire), UFR des Sciences
de la Terre et des Ressources Minières,
Département des Sciences du sol, 22 BP
582 Abidjan 22
3Université Félix Houphouët-Boigny
(Abidjan, Côte d’Ivoire), UFR SSMT,
Laboratoire de Chimie Organique
Structurale, 22 BP 582 Abidjan 22
4Université Peleforo Gon Coulibaly
(Korhogo, Côte d’Ivoire), UFR Sciences
Biologiques, Département de la
Valorisation des Agroressources, BP 1328
Korhogo.

For generating a strategy of quantitative and qualitative productions of
Lippia multiflora, influence soil contents of organic carbon (C), total nitrogen
(TN), total phosphorus (TP) and available phosphorus (AP) were explored
via dominant-abundance index (DAI) of the species as well as the leaves
extractable essential oil. The experiment was carried out along three
toposéquences in three sites of L. multiflora ecosystem in Centre Côte
d’Ivoire at four topographic positions: Summit (S), Upper slope (UP), Middle
slope (MS) and Foot slope (FS). DAI was recorded coupled with soil and
leaves sampling. C, TN, TP and AP were determined as well as the
concentrations of essential oils. Occurrence of L. multiflora was highest in
the MS and FS positions of the landscapes with significant influence of AP
also noticed for essential oils mainly characterized by highest
concentrations of Citral (Géranial+Néral) and Linalol. It would be possible to
grow L. multiflora, in centre Côte d'Ivoire applying P and TN for high yields of
leaves and essential oils mainly composed of terpenoid derivatives.
Keywords: Lippia multiflora, volatile substance, centre Côte d'Ivoire, nutrient
interaction.
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INTRODUCTION
Lippia multiflora Mondenke is a native aromatic woody
shrub plant from tropical areas, which is well known in the
province of savannas of Gambia, Nigeria (West Africa), and
it is vulgarly called “thé de savanne”. In Côte d’Ivoire, it
grows from the forest-savanna transition zone to the
northern regions through the centre, with increasing
interest because of its biomedical virtues: Tea-like infusions
are traditionally used as remedy against malaria fever,
stress, hypertension, gastro-intestinal trouble and caugh as
well as laxative (Abena et al., 2003). Moreover, L. multiflora
contains some adjutants for cosmetic (Kanko et al., 2003)

and pesticides (Etienne et al., 2011) produces. These
qualities are attributed to the properties of the leaf
extractable essential oils (Irvine, 1961) accounting for 42
volatile compounds from L. multiflora with specific
properties that could interfere the plant attributes as
individual effect (Lahlou, 2004). In the light of these utilities
of the extractable chemical compounds of essential oil of
Lippia multiflora, it may significantly contribute to the
development
of
pharmaceutical
and
cosmetic
manufacturing activities in its natural growing ecosystems,
as observed in savanna zone of sub-Saharan Africa. This
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Figure 1: Wild population of Lippia multiflora in a site

potentiality can substantially contribute to alleviation of
poverty in this region where the population wellbeing is
more depending on informal economy (PNUD, 2013).
To achieve this goal, it is necessary to produce the
essential oil in quantity and quality required to sustainably
support such industrialization. However, Lippia multiflora
is yet an invasive plant characterized by a wide variability
in the quality of essential oils (Gouollaly et al., 2010) even
within the same ecological zone and for a given genotype
involving effects of seasons and environment including the
soils (Bassolé et al., 2010). Previous studies of chemotypes
in different ecological zones of West Africa were only
descriptive (Kanko et al., 1999), missing causal and effect
relationship analysis that could guide the control of both
qualitative and quantitative productions of essential oil.
However, such analysis was possible between soil chemical
characteristics and specific weed occurrence in sub-Sahara
Africa ecosystems (Koné et al., 2014). Therefore, a survey
was conducted in the natural prevailing occurrence zone of
L. multiflora in Côte d’Ivoire for chemical analysis of
essential oils extracted from the leaves sampled at different
topographic sections of landscapes considering soil
contents of organic carbon (C), total nitrogen (TN), total
phosphorus (TP) and available phosphorus (AP). The aim
was to identify how and which of these soil chemical
characters could affect the occurrence of L. multiflora and
the composition of its leaves essential oils in order to
recommend a strategy for soil fertility management when
developing agricultural systems for quantitative and
qualitative productions.
MATERIEL AND METHODS
Description of the studied environment
The study site was located in the departments of Bouaflé
and Yamoussoukro (Centre Côte d’Ivoire), concerning three
sites, naturally colonized by L. multiflora. The department

of Bouaflé is between the north latitudes 6°30’and 7° and
5°30’ and west longitude 6°30’ (Chevalier, 1999). Bouaflé
region contains a wide variety of formations with a
predominance of granitoids, volcano-sedimentary and
metavolcanic rocks (Gbele et al., 2013). The climate of the
area is humid tropical. Average annual temperature is 28°C,
with the maximum temperature in March and the minimum
temperature in August. The monthly average temperature
varies less than 5 °C during the year. The rainfall pattern is
bimodal and the average annual rainfall during the period
1978-98 amounted to 1100 mm with about 80 per cent
falling from March to mid-July and from September to
November. L. multiflora community was encountered along
the middle slope and the foot slope.
Yamoussoukro is located between 6 and 7° 15° 35 north
latitude and 4°40
and 5 ° 40 west longitudes.
Yamoussoukro has an equatorial climate comprising of four
seasons:
• A long dry season from mid-November to mid-March.
• A long rainy season from mid-March to mid-July.
• A short-dry season from mid-July to mid-September.
• A short rainy season from mid-September to midOctober.
The mean annual rainfall ranges from 900 mm to 1100
mm with considerable intra-annual and inter-annual
variation from one place to another. The mean temperature
of the region is about 26°C. The relative humidity ranges
between 75% and 85%, dropping to 40% during the
Harmattan period and varying between 80% and 85% in
the rainy season. L. multiflora community was encountered
along the middle slope, The soils of both sites belong to the
Ferralsols, Cambisols and Gleysols (Yao-Kouamé et al.,
2008).This biotope of savanna includes L. multiflora
associated with different herbaceous species (Figure 1).
Sampling of Plant and Soil
Topographic sections defined as summit, upper slope,
middle slope and foot s lope were explored via dominant-
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Figure 2: Flowering branch of Lippia multiflora

abundance index (DAI) of the species (Braun-Blanquet et
al., 1952). In randomly selected area of about 1 ha, equally
stratified sampling method (Webster & Olivier, 1990)
according to (Rhuhe & Walker, 1968) was applied along the
hillside in each topographic sections of the studied site
(Bouaflé & Yamoussoukro). Each of topographic section
was about 100 – 150 m in length along 500 – 700 m of
hillside characterized by a gentle slope (2 – 5%) and high
invasion of L. multiflora in places. At flowering stage of L.
multiflora (Figure 2) corresponding to the physiological
maturity, leaves were sampled around 11h – 12h from
randomly selected 32 plants dispersed within 1 ha. For a
given topographic position, samples of leaves were keep
together before taking 1kg as composite sample which was
save in carboglass before air drying in a room condition
during 7 –10 days. This sampling was coupled with soil
profile study for characterization and 32 elemental soil
samples were taken using hand augur within 0 – 20 cm, 20
– 40 cm, 40 – 60 cm and 60 – 80 cm depth neighboring (5 –
10 cm apart) the plants respectively. In order to compare
the shelter as the site L. multiflora those sheltering not only
the profiles were divided into two groups: (a) profiles in the
habitat of L. multiflora (Presence) and (b) profiles in
savannah that do not support L. multiflora (absence).
Estimation of DAI for L. multiflora
The dominant-abundance index (DAI) of L. multiflora was
estimated according to Braun-Blanquet et al. (1952) method
of species score (1 – 5) of soil recovering rates: 1 = < 5% of
recovering; 2 = 5 – 25% of recovering; 3 = 25 – 50% of
recovering; 4 = 50 – 75% of recovering and 5 = 75 – 100%.

Analysis of essential oil
The essential oil from the leaves of L. multiflora was
extracted by hydrodistillation in a Clevenger-type
apparatus (Clevenger, 2006) during 3 hours, yielding 1.0%
(v/w). Gas chromatography analyses were performed
coupled with spectrometry (Hwelett-Pakard, CG 5890 serial
II) for chemical volatile compounds (constituents of monoand sesquiterpene) identification as described by Etienne
et al., (2011) including comparison between the
experimental gas chromatographic retention indices (RI)
and fragmentation pattern with corresponding reference
data (NBS5K/NIST98) as done by Adams (2007). A
standard solution of n-alkanes (C7 – C26) was used to
obtain the retention indices. Identified elements were
grouped according to the molecular radicals as
monoterpene and sequiterpene characterized by two
isoprene units (C10H16) and three (C15H24) respectively.
Further differentiation was done referring to oxygenated
derivatives among both.
Soil Analysis
Soil composite samples were air dried in a room condition,
grounded, and sieved (2 mm) before analytical process
including pH measurement with electrode glass in
soil/water (1/2.5) solution. The content of organic carbon
(C) was determined by colorimetric measurement of
unreduced amount of Cr2O7– by C according to Walkley and
Black. Kjeldhal method including mineralization of organic
matter at 300°C was used to determined soil content of
total-N using sulphuric acid (K2SO4 + CuSO4 + Se) during
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Table 1. Mean values of C, TN, TP and AP in 0 – 20 cm, 20 – 40 cm, 40– 60 cm and 60 – 80 cm soil depths according to
topographic sections for the site of Yamoussoukro
Occurrence of Topographic
L. multiflora
position
Summit

Upper slope
Absence
Middle slope

Foot slope

Presence

Middle slope

Depth (cm)

C
(gkg-1)

TN
(gkg-1)

TP (mgkg-1) AP (mgkg-1)

0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80

0.18
0.32
0.22
0.12
0.18
0.32
0.22
0.12
0.22
0.12
0.18
0.12
0.22
0.12
0.18
0.13
0.18
0.32
0.22
0.12

0.13
0.15
0.04
0.04
0.14
0.16
0.05
0.04
0.14
0.16
0.04
0.05
0.14
0.16
0.04
0.03
0.05
0.04
0.03
0.03

79
84
181
426
72
94
185
424
72
99
185
421
82
94
182
412
72
94
185
424

18
14
17
16
13
15
19
15
19
14
18
15
18
15
19
17
23
32
57
66

DAI
0

0

0

0

2

DAI: dominant-abundance index

three hours. Mineralization process and selective extraction
were applied to determine the amount of total and available
phosphorus using EDTA (Pansu and Gautheryrou, 2003).
Results of soil analysis were interpreted according to Baillie
(2010) referring to the critical levels respectively.
Statistical Analysis
Mean value of soil pH and the contents of C, N, Pt and Pa
were determined by descriptive statistic for every site
according to soil depths along the toposequence. Pearson
correlation analysis was done between abundance index
(DAI) of L. Multiflora and soil contents of C, N, Pt and Pa in 0
– 20 cm, 20 – 40 cm, 40 – 60 cm and 60 –80 cm for each
topographic positions respectively. Average value of
studied chemical contents of soil in 0 – 40 cm and 40 – 80
cm was similarly used, especially, with DAI. Pearson
correlation was also processed between soil characters and
essential oil concentrations in leave. SAS (version 8) was
used for statistical analysis considering α = 0.05, meanwhile
extension up to 0.10 was accepted for correlation data
interpretation.
RESULTS
Tables 1 and 2 reveal that content of C and TN are low (<
1gkg-1), indifferently to soil depths and topographic
positions as well as occurrence without L. multiflora,

contrasting with soil content of TP, exclusively high (> 50
mgkg-1) whatever the topographic position when compared
with the critical level respectively. Soil contents of AP is low
(< 25 mgkg-1) indifferently to soil depths and topographic
positions in occurrence without L. multiflora, contrasting
with soil content of AP, generally >25 mgkg-1 in the habitat
of L. multiflora (Presence). Across the sites surveyed, down
slope position (middle and foot slopes) is likely more
favorable to L. multiflora occurrence than the hill slope
position (summit and upper slope). Roughly, there is high
affinity between content of TN and AP and occurrences of L.
multiflora. In fact, at Yamoussoukro, the low content of TN
is more related to high PA and the high density of this
species. At Bouaflé, presence of L. multiflora was associated
with low content of TN and high content of PA in 0 – 40 cm
depth. These contrasts are not as much for TP and AP
referring to the indicators (DAI) of L. multiflora occurrence.
Table 3 shows the qualitative and quantitative analyses of
the essential oils obtained from L. multiflora. In total, 41
compounds were identified in the essential oil of L.
multiflora. All of these oils are distinguished by their high
content of oxygenated monoterpenes. From a quantitative
point of view, the essential oil from Yamoussoukro was
observed to contain a larger amount of oxygenated
monoterpenes and sesquiterpenes. While in Bouaflé sites
were observed to contain a larger amount of hydrocarbon
monoterpenes and hydrocarbon sesquiterpenes. The major
constituents of the essential oil at in Bouaflé sites were:
Citral (neral + geranial), α-Phellandrene, Para-Cymene, (E) -
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Table 2. Mean values of C, TN, TP and AP in 0 – 20 cm, 20 – 40 cm, 40– 60 cm and 60 – 80 cm soil depths according to
topographic sections for the two sites of Bouaflé
Occurrence of
L. multiflora

Topographic
position
Summit

Upper slope
Absence
Middle slope

Foot slope

Middle slope
Presence
Foot slope

Depth
(cm)
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80
0-20
20-40
40-60
60-80

C
(gkg-1)
0.6
0.21
0.09
0.07
0.81
0.88
0.25
0.09
0.94
0.87
0.24
0.08
0.67
0.22
0.05
0.07
0.9
0.81
0.25
0.09
0.64
0.22
0.08
0.07

TN
(gkg-1)
0.05
0.04
0.03
0.02
0.02
0.03
0.02
0.01
0.03
0.02
0.03
0.02
0.03
0.02
0.03
0.01
0.08
0.06
0.04
0.02
0.06
0.05
0.006
0.004

TP (mgkg-1)

AP (mgkg-1)

121
87
103
101
108
89
104
95
109
87
101
98
79
58
91
91
118
87
107
98
71
57
94
98

15
17
16
15
18
12
15
17
15
16
14
13
17
16
14
15
33
26
30
28
32
22
25
27

DAI
0

0

0

0

2

2

DAI: dominant-abundance index
organic carbon (C), total nitrogen (TN), total phosphorus (TP) and available phosphorus (AP

β-farnesene and β-Limonnène + Phellandrene. Among these
components, citral (neral + geranial) dominates, with more
than 47%. In Bouaflé sites, chemotype Citral was the
essential oil composition of L. multiflora. However, in
Yamoussoukro site, the major essential oil composition are
linalool, (E) -Nérolidol, germacrene D, (E) -β-Caryophyllene
and α-humulene, with Linalool chemotype, which
dominates with 40.9%.
Table 4 presents the correlation coefficients between soil
nutrients
and
DAI.
Table IV shows a non-significant correlation (p> 0.05)
between the levels of soil C, TP and TN, between 40 and 80
cm of soil depth and the DAI. However, there is a strong
positive correlation (r ≥ 0.75) and significant (p <0.05)
between the DAI and AP and TN in 0 – 40 cm depth.
According to Table 5 and 6, no significant correlation
(0.01 < r < 0.41) significant (Pvalue >0.05) is noticed between
major volatile substance of L. multiflora and soil parameters
(C, TP), contrasting with the correlated values (0.75 < r <
0.99) significantly observed (Pvalue < 0.05) for TN and AP.
DISCUSSION
The contents of carbon and nitrogen in soil of L. multiflora

occurrence are low. Soil with poor content of carbon and
nitrogen can be favorable to L. multiflora occurrence as
asserted by Yao-Kouamé & Fako (2008). Significant positive
correlation (r> 0.56) was observed in all depths between
the AP content and DAI, for α = 0.05. There was trend of soil
contents of P across the studied sites in relation with DAI. P
is likely the most important nutrient for the cultivation of L.
multiflora when developing specific agricultural systems
(Yao-Kouamé & Fako, 2008). Our study confirms that soil
chemical degradation is more related to invasive vegetation
occurrence (Koné et al., 2013b) emphasizing the
importance of soil cations in this process. It is phosphorus
which plays a major role in the nutrition of L. multiflora,
because this plant grows where the available phosphorus
content is high. According to Dabin (2007), the level of
availability of different forms of orthophosphate varies
greatly. Some quickly find themselves in solution, others
migrate more slowly, from the solid phase to the solution,
and others only dissolve with the activity of living
organisms (Lompo et al., 2008).
Preferential occurrence of L. multiflora was noticed along
the toposequence during the survey: Lowest occurrence
accounted for the hill slope (summit and upper slope)
position of landscape contrasting with the highest
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Table 3. Mean value of the chemical composition of essential oil from L. multiflora leaves according to the
flowering stage.
Aromatic compounds
Monoterpene Hydrocarbons
α-Thujène
α-Pinène
Sabinène
Myrcène
α-Phellandrène
δ-3-Carène
para-Cymène
Limonnène+ β-Phellandrène
(Z)-β-Ocimène
(E)-β-Ocimène
Terpinolène
Total (%)
Oxygenated monoterpenes
1,8 Cinéole
6-methyl-5-hepten-2-one
1-Octen-3-ol
Linalol
Cis-para-menth-2-en-1-ol
Citronellal
(Z)-Isocitral
Epoxide rosefuran
(E)-Isocitral
Cryptone
α-Terpinéol
Nérol
Néral
Géraniol
Géranial
Thymol
Total (%)
Sesquiterpene hydrocarbons
α-Copaène
β-Bourbonène
β-Cubébène
β-Elemène
(E)-β-Caryophyllène
α-Humulène
(E)-β-Farnésène
Sesquisabinène
Germacrène D
α-Muurolène
β-Bisabolène
δ-Cadinène
Total (%)
Oxygenated sesquiterpenes
Epi-Cubébol
Cubébol
(E)-Nérolidol
Oxide de Caryophyllène
Total
TOTAL (%)

Bouaflé
Yamoussoukro
Middle slope
Middle slope
Volatile substance concentrations(%)

Foot slope

0.2
0.6
0.2
0.6
0.6
0.7
2.9

0.5
1
1
3.7
5.6
4.2
0.5
16.5

0.7
0.7
1
12.4
6.7
4.6
1.2
27.3

1,2
0.6
0.2
40.9
.
2.1
0.4
2.8
48.2

1.9
1.9
1.4
0.4
0.9
0.4
1.6
0.7
25.9
0.6
34
69.7

1.3
1.5
1.4
0.3
0.4
1
0.2
1.5
0.2
0.6
0.4
21.3
0.5
26
56.6

0.2
0.8
0.7
0.5
8.6
6.8
2.2
10.1
0.7
0.6
1
32.2

0.5
0,5
2,7
4,6
0.5
2.1
0.5
11.4

0.3
0.2
0.3
2.7
4.8
0.4
2.4
0.2
0.2
0.3
11.8

0.3
0.6
13.3
1
15.2
98.5

0.9
0.9
98.5

0.2
0.4
0.6
96.3

occurrence observed along the down slope (middle and
foot slope) position. According to Koné et al. (2010), soil

morphological variability along the landscapes could be
involved in this clustering. In fact, there is highest content
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Table 4. Coefficients (r) of Pearson correlation between DAI and soil parameters
Correlation Coefficient (r)
Bouafle
soil
parameters
C
TN
TP
AP

0-20
r=0.05
p=0.91
r=0.86
p=.029
r=-0.24
p=0.65
r=0.99
p=0.00

20-40
r=-0.04
p=0.93
r=0.87
p=.024
p=-0.27
p=0.61
r=0.90
p=0.01

DAI

40-60
r=0.04
p=0.94
r=-0.20
p=0.71
p=0.06
p=0.91
p=0.97
p=0.00

60-80
r=0.13
p=0.80
r=-0.22
p=0.67
p=0.26
p=0.61
p=0.98
p=0.00

0-20
r=-0.41
p=0.49
r=-0.99
p=0.00
r=-0.40
p=0.51
r=0.75
p=0.04

Yamoussoukro
DAI
20-40
40-60
r=0.41
r=0.4082
p=.495
p=.495
r=-0.99
r=-0.79
p=0.00
p=0.11
r=0.10
r=0.40
p=0.87
p=0.50
r=0.99
r=0.99
p=0.00
p=.000

60-80
r=-0.25
p=0.68
r=-0.53
p=0.35
r=0.26
p=0.67
r=0.99
p=.000

DAI: dominant-abundance index

Table 5. Coefficients (r) of Pearson correlation between soil parameters of Bouaflé and volatile substance of L. multiflora

soil
parameters

Geranial
r=0.14
p=0.78
r=0.89
p=.017
r=-0.12
p=0.82
r=0.98
p=.000

C
N
PT
PA

Correlation Coefficient (r)
Volatile substance concentrations
Para(E)-βNeral
cymene
Farnesene
r=0.12
r=-0.01
r=0.04
p=0.82
p=0.99
p=0.94
r=0.88
r=0.82
r=0.85
p=.019
p=.045
p=.032
r=-0.15
r=0.32
r=-0.26
p=0.77
p=0.54
p=0.62
r=0.98
r=0.98
r=0.98
p=.000
p=.001
p=.000

Limonene+βPhellandrene
r=0.02
p=0.97
r=0.84
p=.036
r=-0.28
p=0.59
r=0.99
p=.000

α-Phellandrene
r=-0.27
p=0.60
r=0.75
p=0.04
r=-.59
p=0.22
r=0.80
p=0.04

Table 6. Coefficients (r) of Pearson correlation between soil parameters of Yamoussoukro and volatile
substance of L. multiflora
Correlation Coefficient (r)
Volatile substance concentrations
soil
parameters
C
TN
TP
AP

Linalol
r=0.41
p=0.49
r=-0.99
p=0.00
r=0.10
p=0.87
r=0.99
p=0.00

(E)Nerolidol
r=0.41
p=.495
r=-0.99
p=0.00
r=0.10
p=0.87
r=0.99
p=0.00

Germacrene D

(E)-β-Caryohyllene

α-Humulene

r=0.41
p=.495
r=-0.99
p=0.00
r=0.10
p=0.87
r=0.99
p=0.00

r=0.41
p=.495
r=-0.99
p=0.00
r=0.10
p=0.87
r=0.99
p=0.00

r=0.41
p=.495
r=-0.99
p=0.00
r=0.10
p=0.87
r=0.99
p=0.00

of gravels in the soil of hill slope contrasting with that of
juxtaposed soils of down slope position which are
dominated by colluviums from hill slope. This mechanical
constraint could have impaired the root development of L.
multiflora as described for similar species in such
conditions (Yao-Kouamé & Fako, 2008).
In total, 41 components were identified in the essential
oil of L. multiflora. It can be concluded that the essential oil

produced by L. multiflora is rich in chemical compounds
compared with the essential oils extracted from Ruta
chalepensis (Rutaceae) and Aframomum latifolium
(Zingiberaceae) which include an average of 20 and 38
chemical compounds, respectively (Merghache et al., 2009).
The monoterpenes compounds (51.1 – 86.2 %) were the
most important chemical components of the essential oils
as extracted from the leaves of L. multiflora harvested
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across the studied sites. This result is concordant with that
obtained by Bruneton (1993). In our study, the highest
concentrations
of
oxygenated
derivatives
as
monoterpenoids further confirm the work done by Oussou
et al. (2008). However, the major volatile substances were
identified as Citral (Neral + geranial) in Bouaflé and Linalol
in Yamoussoukro. The difference observed can account for
genetic diversity of L. multiflora (Adou et al., 2011) at
certain level in addition to the effect of the latitude
variation (Purseglove et al., 1981).
According to Besombes (2008), environment effect can
stand out among variability factors of essential oil quality in
a restricted area as much as our studied region. That is why,
soil contents of TN and AP have shown significant
influences on the concentrations of major volatile
substances determined in extractable essential oils. There
was highly significant between AP and Citral then between
AP and linalool. These results reveal potential effects of Pnutrition in essential oil production were tested by
Tunctürk and Tunctürk (2006). P plays an important role in
the physiology of aromatic plants, such as L. multiflora
(Simard et al., 2013). Nutrition plays a key role in the
growth and development of L. multiflora. Optimum rate of
AP content was about 40 kg Pha-1; but, no similar
investigation was known for the production of essential oil
of L. multiflora (Diomandé, 2014).
Therefore, further studies should explore the effect of Prates in quantitative and qualitative productions of volatile
substances contained in the essential oil of this aromatic
plant. In fact, P is a component of active isoprene
(Isopentenyl pyrophosphate), the radical of terpenoid
compounds (Nes & Mckean, 1977) known to be widely
involved in the physiology of aromatic plants with
significant influence of phosphorus in biosynthesis of
essential oils (Olle & Bender, 2010). The actual study
mainly contributed to identify the components of mineral
nutrition of L. multiflora emphasizing their influence on
chemotype variability of the extractable essential oil.
Therefore, knowledge is improve for development of
sustainable production strategy of this species with high
economical potential but still growing as invasive vegetal.
CONCLUSION
In addition to soil acidity already identified as criteria of the
occurrence of L. multiflora in West Africa ecosystems, our
study revealed the importance of mechanical constraints as
induced by soil morphology and that of bioavailability of
phosphorus. The major volatile substances were Citral
(Géranial+Néral) and Linalol. Phosphorus has influenced
their concentrations respectively. Study of response to the
rates of P was suggested considering different ecologies
conditions in order to deepen knowledge for quantitative
and qualitative productions of L. multiflora
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