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ABSTRACT: Field experiment was conducted between June and September in the 2007 and 2008 cropping
seasons at the teaching and experimental research field of the National Horticultural Research Institute (7°25”N and
3°52”E), Ibadan, Oyo State, Nigeria, to compare the growth and yield of Celosia argentea L. using different rates
and sources of organic amendments and also evaluate the effect of the amendments on soil chemical properties. The
experiment was laid out in a Randomized Complete Block Design (RCBD) with three replicates the plot size was 4
m?. Tithonia diversifolia (chopped, fresh leaves and young stem) was applied at 0, 2.5, 5, 7.5, 10 and 20 tons ha™
and compost (made from cassava peels + poultry manure at ratio 3:1 on dry weight basis) at the same rates. These
treatments were incorporated into the soil two weeks before planting. Agronomic data and soil chemical parameters
were subsequently collected. Results indicated that soil P, Ca, CEC, K and soil organic matter content were
significantly (P < 0.05) improved by the addition of both compost and Tithonia. There were no significant effect of
compost on soil pH, N, Mg and Zn, but these parameters were significantly (P < 0.05) improved with the use of
Tithonia. The plant height, stem girth and number of leaves increased significantly (P< 0.05) with the application of
both compost and Tithonia; though compost amended plots gave higher values. Mean yield for two years in the
compost amended plots was significantly (P < 0.05) higher (45.52 tons ha™), compared with that observed for
Tithonia (40.17 tons ha™) amended plots. Compost amendment at 20 tons ha™ produced the highest yield of Celosia
argentea. [New York Science Journal 2010; 3(6):133-138]. (ISSN 1554 — 0200).
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1. Introduction and Evanylo, 2005). Application of organic materials
The Food and Agricultural Organisation (FAO) such as animal manure, green manure, plant residue
in 2004 developed a programme focused on and composted organic matter have been reported to
production and utilization of fruits and vegetables. produce high yield and quality food crops (Asuegbu
The framework of the programme was to promote and Uzo 1984). Some workers have also reported
increased production, availability, access as well as positive response in vegetables grown under both
consumption of fruits and vegetables. A daily intake organic and inorganic fertilizer management (Taiwo
of at least 400 g was recommended by FAO/WHO et al, 2007; Akinfasoye and Akanbi, 2005; Seck,
for households (FAO 2004). To achieve increased 1998).
vegetable production, there is the need for the Tithonia diversifolia is an invasive, annual weed,
development of proper soil and crop management. growing aggressively along road path, abandoned
Sustainable soil management is essential for farmlands and hedges all over Nigeria. It has been
sustainable crop production. Soil systems exposed to used successfully to improve soil fertility and crop
a variety of environmental stresses of natural and yields in Kenya (Jama et al., 2000), Malawi
anthropogenic origin can potentially affect soil (Ganunga et al., 1998), Nigeria (Ayeni et al., 1997),
functioning, soil productivity and consequently, crop Rwanda (Drechsel and Reck, 1998) and Zimbabwe
yield. In addition, with continuous use and increased (Jiri and Waddington, 1998). It is also found to be
crop yield over time, a need will arise to provide available in Cameroon, Uganda and Zambia. It has
supplementary nutrient sources for the soil to meet different uses, including use as ornamental plant,
nutrient requirement of crop, in addition to animal feed (Farinu et al., 1999; Olayemi, 2006)
maintaining soil fertility. Application of organic insecticide (Akanbi et al., 2007), nematicide and soil
matter is accepted as a good soil management fertility improvement (Jama et al, 2000). Other uses
practice in sustainable crop production because it of tithinia includes; mulching, fodder, fencing and as
enhances soil fertility through the modification of soil local herbs.

physical, chemical and biological properties (Haering
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Compost consists of the relatively stable
decomposed organic materials resulting from the
accelerated biological degradation of organic material
under controlled, aerobic conditions (Storey, 1995;
Epstein, 1997). Compost fertilizer is made from
plant and animal remains with the objective of
recycling for crop production. The decomposition
process converts potentially toxic or putrescible
organic matter into a stabilized state that can improve
soil for plant growth. Compost fertilizers can be used
as mulch, for weed control as well as soil fertility
improvement. (Roe et al., 1997).

Composted organics has other beneficial effects,
including diverting landfill wastes to alternative uses,
removal of pathogen inocula or weed seeds and
decomposition of petroleum, herbicide or pesticide
residues, erosion control and as a nutrient source for
sustainable re-vegetation of degraded soils. Compost
fertilizer is made from plant and animal remains with
the objective of recycling plant and animal remains
for crop production. Compost application to
commercial vegetable crops in Nigeria has gained
little attention, though it has been reported to improve
yield.

The objectives of this study therefore, are: (1) to
compare the growth and yield of Celosia argentea L.
using different rates and sources of organic
amendments and (2) to evaluate the effect of the
amendments on soil chemical properties.

2. Material and Methods

Field experiment was conducted at the teaching
and research field of National Horticultural Research
Institute (NIHORT), lbadan, Nigeria (7°25”N and
3°52”E) during the 2007 and 2008 cropping season.
Soil samples were collected to the depth of 0-15cm,
air dried, sieved (2 mm) and analysed by standard
procedures (Page et al., 1982). Compost was made
from cassava peels and cured poultry manure at the
ratio of (3.1) on dry weight basis. The compost
preparation procedure of Adediran et al., (2006) was
adopted. Fresh leaves and soft young stems of
tithonia was chopped and used as a green manure.
The experiment was laid out in a randomized
complete block design (RCBD) with three replicates.
Treatments include: 0, 2.5, 5, 7.5, 10 and 20 tons ha™
of compost and Tithonia diversifolia, were
incorporated into the soil two weeks before planting.
Celosia argentea seeds (TLV 8) were mixed with dry
fine sand (2 mm) and drilled at 50cm spacing on plot
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size of 4 m? Four plants per plot were randomly
selected and tagged for agronomic data collection:
plant height, stem girth, number of leaves from five
weeks after planting on weekly basis. Yield data
(fresh weight of young stem and leaves) started at 7
weeks after planting, with subsequent harvests done
fortnightly. Post planting soil sample analyses was
carried out after harvests. Plant samples were
randomly selected for tissue nutrient concentrations
after harvest. Soil and plant sample analyses were
carried out by standard procedures (Page et al.,
1982). Data collected were analysed by SAS 2000
and significant treatment means were separated by
DMRT (P<0.05).

3. Results

Average rainfall data of the experimental site is
presented in Figure 1. Total rainfall was higher in
2008 than in 2007. The physicochemical properties
of the soils used for the experiments are presented in
Table 1. The soils are sandy loam, low in organic
carbon, nitrogen and phosphorus. The soil pH is
slightly acidic. Cationic concentration was generally
low with a predominantly higher Ca content.
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Figure 1: Rainfall pattern for 2007 and 2008 at Ibadan,
Southwest Nigeria.
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Table 1: Pre-planting physico- chemical properties of soils of the experimental site.
Soail pH O.C N Ca Mg Na K Exch ECEC AvP Cu Zn Fe Mn Textural
property acidity Class
% Cmol kg~ mg kg *
2007 58 098 0.07 295 0.89 046 035 0.08 4.73 110 039 131 7.55 399 Sandy
2008 62 111 0.08 180 0.74 035 0.21 0.06 3.16 1.95 0.34 118 6.15 4545 loam

Table 2 shows the proximate analysis of the organic
materials used in the experiment. Tithonia had a
higher N content of 159 % than compost.

Phosphorus and K for Tithonia were lower than
compost.

Table 2: Proximate Analysis of Organic Materials used for the Experiment.

Proximate Total N P K Ca Mg Mn Cu Zn Fe Na
Analysis %

Tithonia 159 0.09 0.07 011 0.004 0.002 0.003 0.044 0.27 0.15
Compost 120 028 377 28 028 001 0.001 0.007 0.08 158

Table 3 shows the effect of treatments on
plants height, stem girth and number of leaves of
Celosia. Highest plant heights were recorded with
compost at 20 tons ha™. Plots treated with compost
and Tithonia significantly had higher growth
parameter values than control. Stem girth of celosia
amended with Tithonia was however higher than

compost amended plots. Yield was highest with the
application of 20 tons ha™ compost (45.52 tons ha™),
but Tithonia was also comparable at 20 tons ha™ with
fresh yield of 40.17 tons ha™. However, 10 tons ha™
of both compost and Tithonia produced optimum
yield of Celosia argentea

Table 3: Growth response of Celosia argentea L. to different sources of organic amendments.

Treatment Plant Height (cm) Stem Girth (cm) Number of Leaves Yield (tons ha ™)
(tons ha'™) Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost
0 11.42¢ 9.37c 1.82c 1.28¢c 11.88c 10.37c 23.70c  21.45c
25 14.48bc 13.01bc 2.15b 1.65ab 14.25hb 14.75b 29.02bc 23.45c
5.0 14.97b  13.22bc 2.41ab 1.54ab 15.82ab 14.85b 34.23b  30.87b
7.5 1491b 16.17b 2.65a 1.87ab 16.12ab 16.35b 34.31b  32.35b
10 15.18b 17.11b 2.45ab 2.10a 15.25b 15.52b 40.00a 45.16a
20 20.21a 24.95a 2.67a  1.85ab 17.50a 18.58a 40.16a 45.52a

Means with the same letters are not significantly different at p<0.05

Tables 4 and 5 present the effect of Tithonia
and compost on soil properties. Use of compost did
not significantly affect soil N, Zn, pH, Mg, these
values were not significantly different from control,
compost however improved soil P, K and Ca.
Tithonia on the other hand improved soil P, K, Ca,
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organic matter, and CEC were all improved with the
use of both Tithonia and compost, but Tithonia
amendments gave higher values than compost for
these properties. Na content was not significantly
affected by both compost and Tithonia.
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Table 4: Effect of different sources of organic amendments on soil N, P, K and Ca

N P K Ca

% mg kg™ C mol kg -1
Treatments (tons ha®)  Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost
0 0.09b 0.3% 4.60c 4.60f 0.16c 0.16b 0.83d 0.81e
25 0.09b 0.3% 5.42b 4.90e 0.25b 0.09b 0.85d 0.84d
5.0 0.09b 0.3% 5.49b 5.20d 0.09c 0.17b 0.91c 0.86¢
7.5 0.09b 0.3% 5.85ab 5.65¢ 0.27b 0.20b 0.92hc 0.88b
10 0.10b 0.3% 6.15a 5.89b 0.25b 0.19b 0.94b 0.88b
20 0.13a 0.69a 6.30a 6.20a 0.41a 0.27a 0.98a 0.92a

Means with the same letters are not significantly different at p<0.05

Table 5: Effect of different sources of organic amendments on soil properties.

pH OoM CEC Zn Mg Na
% C mol kg -1

Treatments  Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost
(tons ha®)

0 6.55b 7.00a 1.14e 1.19e 2.16d 2.15b 6.66¢ 7.01a 0.74e 0.81a 0.26a 0.28a
2.5 6.65ab 6.55a 1.27d 1.25d 2.32¢c 2.22b 6.82bc 7.81a 0.78d 0.82a 0.30a 0.26a
5.0 6.75ab 6.65a 1.28cd 1.28¢ 2.34c 2.28b 6.80bc 7.05a 0.82bc 0.85a 0.26a 0.27a
7.5 6.90ab 6.85a 1.33bc 1.24d 2.36¢ 2.43a 7.43ab 7.60a 0.81cd 0.87a 0.25a 0.29a
10 6.80ab 6.50a 1.37b 1.35b 2.50b 2.48a 7.12ab 7.40a 0.84b 0.88a 0.31a 0.29a
20 7.60a 7.67a 1.45a 1.42a 2.65a 2.55a 7.55a 7.45a 0.89%a 0.96a 0.29a 0.19a

Means with the same letters are not significantly different at p<0.05

It was observed in Table 6 that there was no concentrations in Celosia tissue, but not for P. Zn
significant increase in the concentrations of N and Ca was significantly increased with the application of
in Celosia tissues with the addition of compost. both compost and Tithonia while there was no effect
Application of Tithonia increased the N and Ca of both on K.

Table 6: Effect of different sources of organic amendments on Celosia tissue nutrient concentrations (%6).

N P K Ca Zn

Trelatments (tons Tithonia Compost Tithonia Compost Tithonia Compost Tithonia Compost  Tithonia Compost
ga ) 0.60d 0.75a 0.28a 0.22d 4.15a 4.31a 0.86b 0.76a 109b 103c

25 0.70cd 0.76a 0.29a 0.27cd 4.20a 4.09a 0.87b 0.82a 114ab 111bc
5.0 0.79bc 0.78a 0.41a 0.31bc 3.57a 3.22a 0.93b 0.82a 114ab 115ab
7.5 0.83ab 0.80a 0.43a 0.36ab 5.31a 3.73a 0.95b 0.84a 115ab 115ab
10 0.85ab 0.82a 0.40a 0.41a 3.24a 3.53a 0.98b 0.87a 116ab 116ab
20 0.96a 0.93a 0.32a 0.43a 6.08a 6.80a 1.20a 0.95a 119a 122a

Means with the same letters are not significantly different at p<0.05
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4. Discussion

The result of this trial showed clearly the
potentials of organic materials in improving soil
properties. This is expected because of the increase in
soil organic matter and micronutrient contents of the
soil. Compost produced a higher yield than tithonia
because of its stabilized properties. Better yield
observed for both organic sources could be attributed
to the higher nitrogen availability and beneficial
effects of these materials. This is similar to the results
obtained by Olabode et al., 2007, Ademiluyi and
Omotosho, 2007 and Akanbi et al., 2007, who
obtained better crop yields for both compost and/or
tithonia. However, proper management of tithonia, by
processing into tithonia compost will further improve
the manural effects and even give better yield as
suggested by Akanbi et al., 2007 who reported higher
shoot yield of Telfaria occidentalis with tithonia
COmposts.

The findings that the application of both tithonia
and compost increased the plant uptake of these
nutrients are indicative that these materials are good
sources of plant nutrients. These materials are also
able to retain plant nutrients for a longer time. The
increased nutrient uptake and soil concentration of
these materials suggests a direct effect of available
nutrients and plant nutrient uptake.

This study showed that compost and tithonia
green manure can be used to improve crop yield and
promote sustainable food production by improving
soil properties. Composting also improves the quality
of materials of soil amendments. Compost and
tithonia at 10 tons ha™ is recommended.
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