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ABSTRACT

Chromolaena odorata (a weed in the family Asteraceae) has been shown to enhance the
buildup of organic matter in fallow system in tropical scil. Therefore, the aim of this study was to
investigate the effects of Chromolaena odorata on the growth of Celosia argentea. The shoots of
. odorata were extracted in distilled water after soaking for 12 h. The filtrate obtained served as
treatment. for the seedling in the aqueous extract regime (FSE). Results showed that the shoot
height, leaf area, fresh and dry weight were enhanced by the application of aquecus extract
prepared from the fresh shoot of Chromolaena odorata. The root length of the test plant in the
aqueous extract regime was longer at the initial peried of the experiment but was later lower than
those of the control. Therefore, Chromolaena odorata might not be playing an inhibitory role on
the growth and development of Celosia argentea. It was suggested that the weed should be soil
incorporated to serve as green manure.
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INTRODUCTION

Allelopathy is defined as the direct or indirect harmful or beneficial effect of one plant on
another through the production of chemical compounds that escape into the environment
(Rice, 1984). Secondary plant metabolites and their degradation products which have been known
to be involved in this phenomenon are all important in all agro ecosystems (Chung ef al., 2001).
The phencemenon of allelopathy is known to play an important part in weed crop interaction
{Colton and Einhellig, 1980). Weed crop interaction with the stand point of allelopathy has been
explored (Lydon ef al., 1997). Allelochemicals which include alkaloids, terpensids flavenoid, stercids,
tannins, phenclic compounds and other compounds are known to produce toxic effects on some
plants (Seigler, 1996). Once entered into the soil, the bicactive concentration of allelochemicals is
determined through the sorption, fixation, leaching and chemical and microbial degradation
(Blum, 1929). Soil chemical, physical and biclogical characteristic to a great extent are responsible
for detoxification or further enhancement of the allelopathic activities of the plant diffusate
{(Cheng, 1995). Water extracts from several species of the family Asteraceae and the soil on which
they were grown have been shown to inhibit germination and growth of other plant species
(Kil and Yun, 1992; Macias et al., 1993; Indergit and Darkshimi, 1994). Ctusanya et al. (2007)
reported that the growth of Amaranthus cruentus was inhibited by aqueocus extract of Tithonia
diversifolia. Qasem (1995) observed that the dried shoot extract of Amaranthus gracilis increased
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shoot and root dry weights of wheat seedlings. He also stated that the addition of up to 16 g kg™
of Amaranthus gracilis residues promoted shoot growth of wheat., Hall and Henderlong (1989)
stated that allelochemicals have to accumulate in sufficiently high quantity in the soil to cause
allelopathic effects. Also, Einhellig (1986) had earlier affirmed that low level of allelochemicals could
enhance synthetic processes.

Chromolaena odorata is a member of the family Asteraceae. The plant has been shown to
enhance the buildup of organiec matter in fallow system in tropical soil (Aghim, 1987; Obatolu and
Agboola, 1993). Celosia argentea is a vegetable crop grown in Nigeria, Vegetable production is
characterized by the heavy use of fertilizer and this may cause future environmental problem in
both water and scil ecosystems. Therefore, the objective of this study was to determine the effects
of aqueous extract of Chromolaena odorata on Celosia argentea.

MATERIALS AND METHODS

The experiment was carried out at the Department of Biology, Adeyvemi College of Education,
Ondo, Ondo State, Nigeria in 2009, The seeds of Celosia argentea were collected from NIHORT
{(National Horticultural Research Institute), Ibadan. To prepare the extract, 110 g of the whele
plants except the root of Chromolaena odorata were cut into small chips of about 4 em length and
later grated with mechanical grater. The ground plant was soaked in 1 L of water for 12 h. The
filtrate obtained served as treatment for the seedling in the aqueous extract regime (FSE).
Experimental pots were allocated randomly to the control (no application but water) and fresh plant
aqueous extract treatment regime (FSE).

For growth, fresh and dry matter production, seeds of Celosia argentea were sown in pots
{21%11) em containing top soil . Seeds of Celosia argentea were watered with 200 mL of tap water
every morning. At two weeks, the pots were allocated to the control and aqueous extract regimes
and they were laid in a completely randomized design. Two hundred malliliter of the extract was
applied to the pots in the aqueous extract regime while 200 mL of water was applied to the control
every morning. Harvesting of the plants were on weekly intervals for a period of five weeks. Koot
length, shoot length, leaf area, fresh and dry weight of root and shoot were determined. For the
shoot height, the distance between the base of the shoot at the soil level and upper part of the
terminal bud of the seedling were measured using a meter rule. The leaf area was determined
using the formula according to Pearcy et al. (1989). LA = 0.5 (LengthxBreadth of leaf). The root,
system was carefully excavated. The root was then washed free of soil and then measured at a
distance between the base of plant and root tip. Measurements were carried out on five seedlings
and mean value were calculated. Five seedlings were randomly harvested in each regime and each
seedling was separated into roots and shoot. The plants parts were then packaged in envelop
separately and dried plant parts were weighed at 80°C in a Gallen Kemp (model TH-150) incubator.
The fresh and dry plant parts were weighed on Meltler Toledo balance to obtain fresh and dry
weights of plant parts. All experiments were conducted in five replicates and the data cbtained were
subjected to Analysis of Variance (ANOVA) p<0.05,

RESULTS

The shoot height of the plants in the aqueous extract treatment regime was higher than that
of the plants in the control {Table 1). The leaf area of the plants in the aqueous extract treatment,
regime was significantly (p<0.05) higher than those of the plants in the control regime during week
four and week five (Table 2). The root length of the plants in the control regime was longer than
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Table 1: Effects of aqueous extract. of Chromolaena odorata on the shoot height of Celosia argentea

Shoot length (cm)
Week Control FSE F-value Sig.
1 5.20 5.20 0.00 1.00
2 6.36 7.20 0.206 0.662
3 7.56 10.52 1.480 0.258
4 8.90 15.27 2.505 1.52
5 12.80 23.40 4.885 0.58
Table 2: Effects of aqueous extract (FSE) of Chromolaena odorata on the leaf area of Celosia argentea

Leaf area (cm?)
Week Control FSE F-value Sig.
1 4.33 7.45 4.807 0.06
2 457 6.25 0.910 0.368
3 6.37 12.14 4.856 0.058
4 6.74 21.34 15.011 0.005
5 8.76 25.56 19.465 0.002
Table 3: Effects of aqueous extract of Chromolaena oedorata on the root length of Celosia argentea

Roaot length (cm)
Week Control FSE F-value Sig.
1 4.82 4.78 0.001 0.979
2 5.44 4.86 0.123 0.734
3 4.82 5.74 0.292 0.604
4 9.40 5.12 3.502 0.095
5 8.70 6.74 0.674 0.435

Table 4: Effect. of fresh shoot aqueous extract (FSE) of Chromolaena odorate on the fresh weight of root and shoot of Celosia argentea

Shoot fresh weight (g) Roat, fresh weight (2)
Week Control FSE F-value Sig. Control FSE F-value Sig.
1 0.72 0.88 6.060 0.039 0.24 0.37 2112 0.184
2 232 4.52 4.033 0.079 0.53 0.24 4.005 0.080
3 2.83 8.35 8.019 0.22 0.87 0.62 1.276 0.291
4 4.26 9.23 6175 0.038 1.23 1.21 0.005 0.965
5 6.12 8.39 1.052 0.335 1.78 1.36 0.882 0.375

that of the plants in the aqueocus extract treatments regime at the later part of the experiment
{Table 3). The shoot height and root length of seedlings treated with aqueous extract and those of
the control were not statistically different (Table 1, 3). The fresh and dry weight of the shoot. of the
seedlings in the agueous extract treatment regime were significantly (p<0.05) higher than those

of the seedlings in the control regime from week three to the end of the experiment, except. week five

for fresh weight of shoot where no statistical difference was observed (Table 4, 5). The fresh and

dry weight of the root of the seedlings in the aqueous extract treatment regime were not

significantly different from those of the seedlings in the control regime (Table 4, 5).
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Table 5: Effect. of fresh shoot aqueous extract (FSE) of Chromolaena odorate on the dry weight of root and shoot of Celosia argentea

Shoot dry weight (2) Roat dry weight. (2)

Week Control FSE F-value Sig. Control FSE F-value Sig.

1 0.06 0.08 3.33 0.105 0.67 0.09 16.563 0.004
2 011 0.72 5.041 0.055 012 0.17 1.250 0.296
3 0.29 0.80 6.845 0.031 0.32 0.31 0.007 0.935
4 0.41 1.34 7.654 0.024 0.16 0.26 5.00 0.56
5 0.25 3.21 12.499 0.008 0.31 0.10 6.083 0.39
DISCUSSION

Allelochemmcals have been reported to have a beneficial or harmful affect on the growth and
development of plants (Rice, 1984). According to Armstrong ef al. (1970) some of the biological
processes that may respond to allelochemicals interference are: cell membrane permeability, cell
division, seed germination, internodes elongation, leaf expansion, dry weight accumulation,
respiration, nutrients absorption, slow development and low yields.

The results obtained from the study indicated that the shoot height, leaf area , fresh and dry
weights of the plants treated with the aqueocus were higher than those of the plants in the control
regime. These showed that the aqueous extract of Chromolaena odorata enhanced these growth
parameters of Celosia argentea. The result was contrary with the finding of Chengrong et al. (2005),
who stated that allelochemicals from Wedelia troblabata reduced gernmination, plants height, fresh
and dry weights root and shoot per plants of rice. Also, Daizy et al. (2006) finding that aqueous
leachate of (Chenopodium album) plant parts (root, whole plant and leaf) inhibited the
germination, plant height, growth and biomass of Cassia occidentalis was inconsistent with the
result of this study. However, the result agreed with the study of Hussain ef al. (2007), who stated
that senna extract promoted the growth of Avena fatua, Dectyloctenium aegyptium and Echinocloa
colona. This observation might be due to low concentration of allelochemical present in the aquecus
extract. This was consistent with the observation of Einhellig ¢t «l. (1982) who stated that
allelochemicals have to be present above a thresheld concentration for impact. He was of the
opinion that some plants processes mrmght be stimulated below this threshold. The stimulatory effects
on some growth parameter of Celosta argentea indicated that the weed could be used as green

manure.
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