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ABSTKACT

Seed germination and root sprouting pattern of Chromolaena odo-
rata, a problem weed of forest nurseries, was studied in south-
western Nigeria. Root sprouting of C. oderata of C. odorata was
highest (68%) at 5cm soil depth. The percentage sprouting de-
creased as soil depth increased. At soil surface only. 8.3% of the
roots sprouted while at 20cm sprouting was entirely inhibited. C.
odorata germinated only at 1cm soil depth and at higher depths
there was 100% germination failure. Watering three times a week
resulted in 90.5% sprouting of C. odorata roots. There was no
root that sprouted when watering was done once in two weeks
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.and when it was kept permanently flooded. Tilling the soil to
20cm depth particularly at the end of the rainy season will be ef-
fective in reducing C. odorata population by simultaneously ex-
posing the roots to desiccation at-the surface and burying the
seeds into deeper depths where germination is hampered.

INTRODUCTION

Chromolaena odorata (L) King

and Robinson, a woody peren- -

nial plant, belongs to the fam-
ily Asteraceae. Although intro-
duced into Nigeria from Sri
Lanka, it has become a pre-
dominant feature of the rain-
forest vegetation of Nigeria
(Lucas, :1989). In tree planta-
tions and forest nurseries C.
odorata:*had -been noted to be

among the dominant weed.

species, competing and smoth-
-ering economic plant species
in the process particularly in
forest nurseries (Aya, 1977,

- while colonizing new

loca-

tions with seeds. dispersed in

large numbers

_ the
~ Murray. 1985)

Amakiri, 1989). Similar obser-

vations were-made in cassava
and yam — based cropping sys-
tems (Gill et al.,, 1983). Sev-

eral control measures which

(Radosevich

and Holt. 1984). Regenerated

- seedlings of C. odorata from

the roots grow more vigor-
ously and display tolerance to
a wider range of environ-
mental conditions because
they are equipped with greater
food supply than those from
seeds (Gywnne and
. in forest plan-
tations, regenerated (. odoraia

- seedlings pose greater threat to

crops because of inherent
competitive advantage
(Tucker, 1993). The common
methods of controlling weeds
in forest nurseries and planta-
tions in Nigeria are through
hand weeding, hoeing and

slashing; but these methods

included mechanical, chemical

and biological methods have

been employed to control its
spread’ ‘(Ivens, 1974). The

+are time consuming and labo-

rious. In the country, use of

gherbxcldes has been on the in-

“‘crease but farmers are handi-

spread of C. odorota is aided -

by its dual reproductive meth-

ods that enable it to' occupy
and spread in already infested
-sites through root regeneration

capped because they are costly
and unaffordable to the most

farmers in Nigeria. This study

~was aimed at understanding
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the gé,rmination and regenera-
tion characteristics of C. odo-



rata seed and root in order to
device appropriate technology
for its management.

MATERIALS AND
METHODS

The study was carried out in
1994 and 1995 at the Teaching
and Research Farm, University
of Ibadan, Nigeria (7°35°N;
3°47°E); a'location with sandy
loam soil and a mean annual
rainfall of 1845mm. Roots and
seeds of C. odorata were col-
lected from existing popula-
tion at the experimental site.
The roots were cut at surface
-level, washed, air dried for 30
minutes and weighed. Roots
that weighed between 9 to 10g

were selected for the trial: An

initial  survey (unpublished)
indicated that 9.4g was the av-
erage root weight for 1-year
old seedlings in the area. In

order to investigate the effect

of soil depth on root sprouting
of C. odorata, circular holes of
30cm diameter and 1m apart
were dug to various soil
depths. Depths of 1,5,10 and
20cm were established and
covered with a meshed screen
at the base to facilitate root re-

covery. A single root was:

planted into each depth and
later covered with topsoil. The

experiment was laid out in a
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randomized complete block
design and replicated six

times. Soil temperature was .

monitored daily at 009, 013,
and 020 hours through out the
trial.

A similar trial was conducted-
with C. odorata seeds but the
treatment depths used were
1,3,5,7,9, and 11cm. Four hun-
dred seeds were planted at
each depth. The experiment
was also replicated six times. _

Effect of availability of soif
moisture on root ‘sproutifig-of *

C. odorata was investigated
using pots filled with 10g of
top soil. Moisture regimes
were established by varying
the frequency of irrigating the
pots with 1.5 liters of water.
The treatments were as -fol-
lows: permanently wet; water-
ing three times a week; water-
ing once a week; and watering
once a fortnight. In each pot a
single root was planted Scm
deep in to the soil. A com-
pletely randomized design

with six replications was used
in conducting the trial. In both ™
experiments, incidence of root. -

sprouting and seed germina-
tion were monitored and re-

Analysis of Variance and the
means separated. ‘using

-

- corded for ten weeks.: The data -
collected were subjected to



Fisher’s least significant test.

RESULTS AND DIS-
CUSSION

The mean temperatures at 1, 5.
10 and 20cm soil depths were
26.9, 26.1, 25.9, and 25.7 °C.
Maximum root sprouting
(68%) was at 5cm depth
(Table 1).

‘Table 1: Mean Root Sprout-
ing (%) of Chromolaena
odorata from various soil

Soil Depth % Root Sprout
lem 83a
S5cm 67.7¢
10cm 46.1b
15cm 28.3b
20cm 0.0
Means followed by the same letter(s)
are not. Significantly different at 5%
level of probability.

At lcm soil depth, sprouting
was significantly reduced to
-8.3% compared to that of 5cm
while at 20cm soil depth root

sprouting was totally inhib-
ited. This may attributed to re-
duced aeration at 20cm depth.
At lem soil depth the roots
were exposed to desiccation
caused by high temperatures
and this prevented about
87.7% from sprouting. Similar
response was reported with
Cyperus esculentus L. and
Cynodon dactylon L. whose
sprouting was reduced by 90%
when exposed to the soil sur-
face (Thomas, 1969). Cultural
practices that could bring C.
odorata to the soil surface will
reduce the weed population.
The number of roots that
sprouted was reduced at scil
depth below 5cm. However.
that C. odorata could sprout
from 15cm soil depth could
provide a mechanism to es-
cape control from applied her-
bicides (Brecke, 1995).

In the case of (. odorara seed.
germination was observed
only at Ilcm soil depth. At
depths deeper than lcm there

. was no germination (Table 2).
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The inability of C. odorata
seeds to emerge from soil
depths below lcm soil depth
could be attributed to the seed
size and light requirement.
Light penetration into the soil
is generally limited to the first
few millimeters of the soil



Table 2: Mean Seed Germi-
nation (%) of Chromolaena
odorata frem various soil
depths for the two-vear trial.

Soil Depth Yo Seed
Germination
lem 73.5+28
3cm 0.0
Scem 00
7cm 0.0
9cm 0.v
11em 0.00

suggesting that seeds located
deeper in the soil may not re-
ceive light exposure and this
may result to germination fail-
ure  (Woolley and Stoller,
'1978; Blackshaw, 1992).
Seedlings from small-sized
seeds lack the desired vigour
to emeﬂge trom higher soil
depths. therefore such species
show preference to germinate

92

at the soil surface (Woolley
and Stoller, 1978). Similar
germination response to differ-
ences in soil depth had been
reported for Eupatorium
applilifolium and E. composi-
tifolium whose seeds were
only able to germinate from

075¢m and 10cm depth
respectivelv (MacDonald et
. 1992).

Root sprouting was stgnifi-
cantly higher in treatments that
were watered three times
(Table 3)

Table 3: Mecan Root Sprouting
(%) of Chromolaena eodorata as
affected by various watering
frequencies for two-yecar trial. -

Watering
Frequencies

% Root Sprout

Once per 2 weeks 0.0
Once per week 376d
Thrice per week | 905b
dllCC da'ﬂy g 1823 7
Permanently \\-ct‘ 7. V()LO

Means followed by the same letter(s)
are not Significantlv different-at %
level of probability.



Watering daily significantly
reduced the number of roots
by 58% compared with treat-
ments that had three wetting
regimes. There was no toot
sprouts in treatments watered
once in two weeks and those
under ~permanent wetting.
Excessive soil moisture cre-
ated reduced aeration which
caused decaying of C. odorata
roots. This suggests that flood-
ing will be effective in con-
trolling C. odorata. Also water
stress inhibits root sprouting as

demonstrated by the response

of C. odorata to watering once
in two weeks. Perhaps this
explains the diminishing pres-
ence of the weed. in the Sudan
savanna region of Nigeria.

In forest plantations infested
with C. odorata, soil tillage
particularly at the end of rainy
season is being encouraged in -
order to simultaneously
expose the roots to desiccating

- at the soil surface and bury the

seeds, which naturally rest on
the soil surface to deeper
depth where germination is not
possible. This culturdl practice
will - effectively reduce C.
odorata population (Yenish et
al.. 1992) Since C. odorata
could sprout from 15cm depth.
it 1s essential therefore that
soil applied herbicides when
in use, should be ploughed 1n
to the soil to achieve effective
control of the weed
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