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ABSTRACT

Ageratum conyzoides is a major weed among food crops in Ivory Coast. The viability of its seeds and the depth of emergence
of its seedlings were studied in order to understand its distribution and to develop effective management strategies. Generally,
less than 50% of the seed of this plant remains viable after one
year of soil burial. However, the viable seed rates of this species
vary according to depths of burial. The lowest viable seed rates
were noted at burial depths of 0 cm and 0.5 cm (5.25% and 8.5%
viable seeds, respectively), intermediate rates were at burial
depths of 2.5 cm and 10 cm (28% and 26.5% viable seeds, respectively) and the highest rates were at burial depths of 5 cm
(43% viable seeds). The highest rates of seedlings of Ageratum
conyzoides (75%) were obtained at soil surface. These results
indicate that the lifetime of seeds of Ageratum conyzoides de-
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pends on their position in the soil. Seed stocks on soil surface
are ephemeral while those depths between 2.5 and 10 cm from
soil surface may be persistent. For this, after all tillage to a depth
of between 2.5 cm and 10 cm from soil surface, regeneration of eSciPub LLC, Houston, TX USA.
Ageratum conyzoides must be prevented by destroying raised Website: http://escipub.com/
plants before they reach fruiting.
Keywords: Ageratum conyzoides, Viability of seeds, Seedling
emergence
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Introduction

Seed collection

Ageratum conyzoides or billy goat grass is one
of the major weeds of food crops found in all
agro-climatic zones of Ivory Coast [1, 2, 3]. Because of its abundance, it is a most harmful species which is able to colonize virtually all environments and which adapts very well to plots of
food crops. This species can affect indigenous
crops and plants by releasing a number of phenolic acids and volatile oils from its leaves and
flowers [4]. Under environmental stress, it releases certain secondary metabolites which give
it a particular selection advantage compared to
other plants.

Seeds of Ageratum conyzoides were harvested
at Dadéguhé, 20 km from Issia (6° 29 ‘N latitude
and 6°35’ W longitude), in the Center West of
Ivory Coast. The seeds were collected at the
foot of the species. At maturity, the fruit of this
species has a black achen with a pappus of five
white scales.

On cultivated plots, Ageratum conyzoides can
reduce yields of maize, rice and other important crops [5]. To the best of our knowledge, no
specific data exist regarding production losses
caused by this weed, but these losses do depend on the degree of weed infestation [5]. Rice
production is negatively associated with Ageratum conyzoides density [6].
Ageratum conyzoides is an annual plant with a
very large invasive potential due to its seed production capacity of 40,000 seeds / plant [7]. The
survival of its seeds is therefore necessary for its
continued existence in agrosystems. Indeed, the
development of a persistent seed stock is a characteristic of problematic weeds and a sign that
the plant has been naturalized in the habitat [8].
Persistent seed stocks are those in which seeds
can survive for up to two years or more [8]. They
are more of a concern for farmers because their
management or eradication is difficult. Ephemeral seed stocks contain seeds that germinate
and reduce soil reserves in a time period of one
year [8].

Impact of landfill duration on seed viability
To study the viability of Ageratum conyzoides
seeds in soil, mature seeds were used that were
harvested from plants. These seeds were buried
in plastic pots (dimensions: 9.5 cm in diameter
and 25 cm in depth), filled with sandy clay soil
that was taken from Issia during April 2013. The
seeds were removed in early April 2014.
Finely perforated nylon sachets containing 100
Ageratum conyzoides seeds each were placed
at depths of 0 cm (soil surface), 2.5 cm, 5 cm
and 10 cm from the soil surface in plastic pots
filled with Issia sandy clay soil. The bags on
the ground surface were covered with a metal
screen of dimensions (15 cm x 30 cm) with mesh
of 6 mm x 6 mm to prevent strong winds that can
carry away sachets and as protection against
small predatory animals. The experiment lasted
one year and the date of seed withdrawal (April)
corresponds to the sowing date at the start of
the first cropping cycle in the forest zone of Ivory
Coast.

To remove the sachets from the pots, soil around
the sachets was carefully removed in order to
maintain their integrity. Soil and debris were then
removed from the sachet and the seeds were removed. The seeds were then sorted and stored
according to their physiological conditions. Thus,
Establishing an effective management program seeds which remain firm when pressed with a
for billy goat grass requires an understanding small clamp are considered viable [9]. Seeds with
of the ability of the seed to survive in the seed an emerged radicle are considered lost because
bank, as well as the conditions for their germina- they can no longer be part of the seed stock. The
tion and emergence. Unfortunately, to the best of remaining seeds are considered non-viable. In
our knowledge, there is no study on the ecology this study, the seeds that were missing from saof seeds of this species. The aim of the present chets that were removed from the soil were also
study was to examine the viability of seeds of considered lost because each sachet contained
Ageratum conyzoides after one year of burial in 100 seeds at the time of emergence.
soil and to assess the influence of seeding depth Influence of sowing depths of seeds on seedon emergence of seedlings of this species.
ling emergence
Materials and methods
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The experiment was carried out in situ in
Dadéguhé. Mature seeds that were harvested
from the plants were used to study depths of
seedlings emergence of Ageratum conyzoides.
Seedling surveys were conducted at depths of 0
cm, 0.5 cm, 2.5 cm, 5 cm and 10 cm. Four replicates of 100 seeds were used for each seeding
depth. The tests were carried out in plastic pots
(dimensions: 9.5 cm diameter and 25 cm depth)
filled with sandy-clay soils taken from Dadéguhé.
The experimental method used to observe the
influence of seeding depths on seedling emergence is the completely random scheme.

Results
Lost, non-viable and viable seeds of Ageratum conyzoides
The average seed losses for Ageratum conyzoides were 29.50 ± 3.42%; 20.50 ± 4.12%; 29.25 ±
4.27%; 19.25 ± 4.35% and 27.50 ± 4.20 respectively for burial depths 0 cm, 0.5 cm, 2.5 cm, 5
cm and 10 cm. ANOVA detected a significant difference between the different depths of seeding
(P = 0.005). The Duncan test at the 0.05 threshold shows two homogeneous groups of burial
depths (Figure 1). There are, on the one side,
depths of 0.5 and 5 cm with smallest percentages of lost seeds, and on the other side the depths
0; 2.5 and 10 cm with highest rates of seed loss.

Water was applied to the pots once a day (in the
morning) during the observation period to allow
normal emergence of seedlings. The counting of
seedlings was undertaken on a daily basis for One year after burying of seeds of Ageratum
two months from the date of sowing.
conyzoides, average rates of non-viable seeds
were 64.75 ± 3.78%; 71.50 ± 3.11%; 37.75 ±
Analysis of data
2.22% and 43.5 ± 3.11% respectively for burial
The rate of each seed category (lost, non-viable depths 0 cm, 0.5 cm, 5 cm and 10 cm. Analysis of
or viable) is obtained by plotting the number of variance shows a significant difference between
seeds in the seed number, over the number of the different burial depths (P = 0.000). The Dunseeds originally planted, multiplied by 100. The can test at the 0.05 threshold shows four homoformula for calculations is the following:
geneous groups of seed burial depths (Figure 2).
Average viable seed rates of Ageratum conyzoides, one year after burying, are 5.25 ± 2.22%;
8.50 ± 1.29%; 28.00 ± 4.97%; 43.00 ± 2.45% and
26.50 ± 2.89% respectively for burial depths 0
cm, 0.5 cm, 2.5 cm, 5 cm and 10 cm. Analysis of
variance shows a significant difference between
these burial depths (P = 0.000). The Duncan
test at the 0.05 threshold detects three homogeneous groups of burial depths (Figure 3). First,
there are depths of burial 0 cm and 0.5 cm which
shows the smallest percentages of viable seeds.
Second, there are depths of burial 10 cm and
2.5 cm with intermediate percentages of viable
seeds. Third, there is depth of burial 5 cm which
gives the highest percentage of viable seeds.

where Tc is rate of the seed category considered, Nc is number of seeds of a given category (lost, non-viable or viable) and Ngi is number
of seeds initially buried in the soil. Seed-borne,
non-viable and viable seed rates were analyzed
for variance (ANOVA). For each of these studied parameters, when the analysis of variance
shows a significant difference, the Duncan test Depths of seedlings emergence
at the threshold of 0.05 is performed to separate
The average rates of seedlings emergence
the means.
of Ageratum conyzoides with respect to seed
ANOVA was also used to analyze the influence depths of 0 cm, 0.5 cm, 2.5 cm, 5 cm and 10 cm
of seed depth on seedlings emergence. Mean are 75 ± 8.4%; 29 ± 4.97%; 2.25 ± 1.71%; 0%
separation was also performed using the Dun- and 0%, respectively. Analysis of the variance
can test at the threshold of 0.05.
showed a significant difference between seedAJAR: http://escipub.com/american-journal-of-agricultural-research/
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Figure 1. Rates of lost seeds of Figure 2. Rates of non-viable Figure 3. Rates of viable

Ageratum conyzoides vs. burial seeds of Ageratum conyzoides seeds of Ageratum conyzoides
vs. burial depth
vs. burial depth
depth

Table I. Rate of seedlings emergence of Ageratum conyzoides

Rate of seedlings emergence
(%)
Depths of sown seeds
(cm)

0

0,5

2,5

75,00

29,00

2,25

± 8,40 a

± 4,97 b

± 1,75 c

5

10

0c

0c

Means that do not have the same letters are significantly different (P< 0.05)
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ling depths for emergence of Ageratum conyzoides (P = 0.000). The Duncan test at the 0.05
threshold revealed three homogeneous groups
of seed depths (Table I). Group one includes
depths of 2.5 cm, 5 cm and 10 cm which allow
a zero or very low percentage of emergence of
Ageratum conyzoides seedlings. Group two consists of depth 0.5 cm. Group three, which only
includes depth 0 cm, gives the highest seedlings
emergence rates of Ageratum conyzoides.

In general, less than 50% of seeds of Ageratum
conyzoides remained viable one year after being buried. However, this result varied according
to burial depths of seeds. Depths 0 and 0.5 cm
showed lowest viable seed rates with values of
5.25% and 8.5%, respectively. Depths 2.5 cm
and 10 cm gave intermediate levels of viable
seed rates (28% and 26.5% of viable seeds, respectively). Highest rates of viable seeds (43%)
were observed at depth of burial of 5 cm. Highest growths of seedlings of Ageratum conyzoiDiscussion
des (75%) were observed at soil surface. At 0.5
One year after seeding of seeds of Ageratum cm below soil surface, an intermediate seedling
conyzoides, rates for non-viable seeds are high- rate is estimated to be 29%. Seeding depths of
est. Then, in descending order, are rates for lost 2.5 cm, 5 cm and 10 cm show lowest rates of
seeds and viable seeds. This result can be ex- the seedling emergence. Results of this study
plained by the fact that a large part of the seeds indicate that persistence of seeds of Ageratum
of Ageratum conyzoides germinate immediately conyzoides depends on their position in the soil.
after their dispersal [10]. Consequently, when Seed stocks at soil surface are ephemeral while
these seeds do not encounter favorable germi- those between 2.5 and 10 cm below soil surnation conditions at some stage after their pro- face may be persistent. Further, after all tillage
to a depth of between 2.5 cm and 10 cm below
duction, they lose their viability.
soil surface, regeneration of Ageratum conyzoiHowever, viable seed rates of Ageratum co- des must be effectively prevented by destroying
nyzoides vary according to seed burial depths. raised plants before they reach fruiting stage.
Depth of burial 5 cm shows the highest viable
seed rates (43%), depths 2.5 cm and 10 cm, References
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