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Abstract- This study evaluated the effects of different
levels of compost manure on the growth and yield of
Amaranthus hybridus in Owo, Ondo State, Nigeria. The
experiment was conducted in 2025 at the Teaching and
Research Farm of Rufus Giwa Polytechnic, using a
Randomised Complete Block Design (RCBD) with four
treatments: 0, 5, 10, and 15 t/ha of compost manure, each
replicated three times. Proper soil analysis before planting
indicated sandy clay loam, slightly acidic and low in
essential nutrients. Data were collected on soil physical
properties, plant height, number of leaves, number of
nodes, stem girth, and fresh and dry weights, and
analysed using Analysis of Variance (ANOVA) with
Duncan Multiple Range Test (DMRT) at 5% significance
level. Results showed that compost manure significantly
improved soil physical properties by reducing bulk density
and temperature while increasing porosity and moisture
content. Growth and leaf yield of Amaranthus hybridus
were significantly enhanced with increasing compost
levels. The highest values for plant height, leaf number,
number of nodes, stem girth, and biomass yield were
recorded at 10 and 15 t/ha, with no significant difference
between these two rates in most cases. The poor
performance observed in the control treatment was
attributed to low soil fertility. The study concludes that
composted poultry manure at 1015 t’/ha optimises the
growth and yield of Amaranthus hybridus under the
agroecological conditions of Owo. The use of compost
manure is therefore recommended as a sustainable and
environmentally friendly soil fertility management
practice for vegetable production.

Keywords: Amaranthus hybridus, compost manure,
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L INTRODUCTION
Amaranthus hybridus, commonly called green

amaranth (Jimoh et al., 2018), belongs to the family
Amaranthaceae, the subfamily Amaranthoideae, and
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the genus Amaranthus, which are plants with broad
leaves and nutritious grains (Christenhusz et al.,2016;
Waselkov et al, 2018). Amaranthus is a leafy
vegetable, widely cultivated in Nigeria, due to its
high nutritional value, adaptability, short maturity
period, and economic importance to smallholder
farmers (Olawuyi et al., 2018). Amaranth is of great
importance to humans because it is a rich source of
essential vitamins, proteins, minerals, and bioactive
compounds (Nyonje et al.,2014). It also contains
vitamins such as thiamine, niacin, and riboflavin, and
minerals like calcium, iron, potassium, zinc, copper,
and manganese (Mathe, 2014). The Amaranthus
leaves are an ideal source of antioxidant pigments,
like betalain, B-xanthin, and B-cyanin, anthocyanins,
carotenoids, and chlorophylls (Sarker et al., 2018b,
2018c) and natural antioxidant phytochemicals, like
vitamin C, phenolic acids, and flavonoids (Sarker et
al., 2018a. The high consumer demand makes it a
choice among local farmers. The fibre content also
prevents constipation when consumed (Noonan,
1999; Buragohain et al., 2013). However, low soil
fertility and poor soil nutrient management remain
key constraints to improved growth and productivity
(Adeniyan & Ojeniyi, 2008). Organic amendments
such as compost manure have shown positive effects
on soil health and crop performance due to their
mineral element and microbial enrichment
(Bolandnazar et al., 2018).

Compost manure has been known to stabilise soil
nutrients, reduce pathogens and create a valuable
organic fertiliser (Al-Karaki et al., 2004). Yet, despite
the agronomical and nutritional importance, the crop
is most often produced below its biological and
economic potential under smallholder conditions.
There is, therefore, limited empirical data on the
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optimal compost manure rates for Amaranthus
production in the agroecological zone of Owo, Ondo
State. There is a need to identify sustainable nutrient
management strategies that maximise yield while
maintaining soil health. This study aims to evaluate
the effect of different levels of compost manure on
the growth parameters of Amaranthus. determine the
influence of compost manure on its yield
components, and identify the best compost manure
application rate for its production in Owo.

Compost manure is generally considered the most
valuable for use as a fertiliser, due mainly to its
buffering effect on soil and availability of large
amounts of N, P and K.

Composting is an ecological and economical
alternative for treating organic waste; it is the
transformation of manure into an organic fertiliser
(Huang et al., 2017). Composting is not a new
technology; it is a waste management strategy, a
suitable option for manure management due to its
economic and environmental benefits (Bernal et al.,
2009). The composting process, if carried out
properly, converts wet, odorous organic waste into a
dry, odourless, decomposed, and reusable product
(Khater, 2015)

Therefore, the nutrient content of compost manure is
closely related to the organic matter content of the
materials used (Wells, 2007). As a result, compost
manure provides nutrients available for plant use,
increases soil organic matter, thereby improving soil
structure, porosity, bulk density, and moisture content
(Agbede 2008; Agbede et al., 2013).

Compost manure enhances soil characteristics, such
as soil pH, soil aeration, microbial growth, and the
cation exchange capacity. Agbede (2007) stated that
to obtain a well-balanced fertility in any soil, the
application of compost derived from poultry and
other animal manures is necessary to improve the
structure of the soil, existing nutrients and moisture
content.

1I. Materials and Methods

Site description
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The field experiment was carried out at the Teaching
and Research Farm of Rufus Giwa Polytechnic, Owo,
Ondo State, Nigeria, in 2025. Owo is located at a
latitude of 7° 12'N, longitude 5° 35 ' W, within the
forest-savanna transition zone of southwest Nigeria.
The soil at Owo is an Afisol classified as Oxic
Tropuldalf (Luvisol (FAD, year) (USDA year) or
Luvisol (FAO). There are two rainy seasons, one
from March to July and the other from mid-August to
November. Annual rainfall ranges from 1,100 to
1,500mm, and temperatures range from 24°C to
30°C. The experimental site was previously used to
cultivate a mixed crop patterned in subsistence
agriculture and was later fallowed for two years.
Before clearing, the predominant weeds at the site
were siam weed (Chromoleana odorata L.), water leaf
(Talinum triangular L.) and haemorrhage plant
(Aspilia) milk weed

Field Experiment, Treatment and Crop Establishment
The experiment was laid out using a Randomised
Complete Block Design (RCBD) with three
applications. The treatments consisted of four levels
of compost manure (0, 5, 10, and 15kg/ha). Each plot
was 2m x2m. The site was ploughed and harrowed
before sowing. Amaranthus seeds obtained from the
shelter agronomist supply, Owo, were sown by
drilling at a depth of lem, at a spacing of 50cm x
30cm on 12 June 2025. One week after sowing, the
seed emerged. Seedlings were thinned to o two
vigorous seedlings per stand. Compost manure (CM)
was applied by mixing with cultivated soil two weeks
before planting. Weeds were normally controlled by
hoeing at 2, 4 and 6 weeks after sowing. Insect pests
were controlled by spraying insecticide at 30ml per
10 litres of water, starting one week after seedling
emergence, using the discharge spray.

Determination of Pre and Post Soil physical and
chemical Properties

Before commencement of the experiment in 2025,
(surface 0-15cm depth) soil samples from the
experimental site were randomly collected from five
different points in each plot and bulked. After air
drying, it passes through a 2mm engineering (builder)
sieve for analysis. A similar approach was used after
harvest. Particle size analysis was by the hydrometer
method, organic matter by the dichromate oxidation
method, total N by the micro-Kjeldahl, and available
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P by Bray-1 extraction followed by molybdenum
blue colourimetry. Exchangeable K, Ca, and Mg
were extracted using ammonium acetate. Thereafter,
the K level was determined using a flame
photometer, and the Ca and Mg levels by an atomic
absorption spectrophotometer. Soil pH was evaluated
using a (1:2) medium with a digital electronic pH
meter.

Source and Preparation of Compost Manure

The poultry litter was obtained from the poultry unit,
and cassava peels were collected from the garri
processing shed, Rufus Giwa Polytechnic, Owo.

The compost site was well-shaded. The compost was
prepared using three pits; two of the pits were filled
with dry material (straw and leaves), followed by
poultry manure and a thin layer of soil. This process
was repeated until the pit was filled up. In the
process, a little amount of water was sprinkled. The
compost was then turned every two weeks into the
third pit, and in the order until it was thoroughly
mixed and decomposed. Compost samples were
taken for laboratory analysis to determine their
nutrient composition. As well as organic C, total N,
P, Ca and Mg.

Determination of growth and yield parameters

Five plants were randomly selected from each plot at
15 and 20. 25. 30 days after planting, after compost
manure application using a destructive method. For
data analysis, Plant height, number of leaves, number
of nodes, stem girth, fresh and dry weight were
measured by a sensitive balance. The leaves' weight
was evaluated on the cumulative quantity at harvests.
After harvest, the plants were excavated to measure
fresh and dry weight and stem girth.

Statistical Analysis

Data collected from the experiment were subjected to
analysis of variance (ANOVA), and treatment means
were compared using the Duncan Multiple Range
Test (DMRT) at 5% probability level.

1. RESULTS
Initial soil properties and analysis of compost manure
The physico-chemical properties of soil at the

experimental site and the physico-chemical properties
of compost manure are shown in Table 1.
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The results show the soil type was sandy clay loam in
texture, slightly acidic and low in nutrients before the
experiment. The physicochemical properties of the
soil and the compost are shown in Table 1. The soil
type was sandy clay loam, slightly acidic and low in
fertility as reflected by low organic matter (1.16%),
total N (0.08%), available P (8.6mg/kg) and
exchangeable Ca (1.20%). The exchangeable K and
Mg were adequately recorded to the critical levels of
3% OM, 0.2%N, 10 mg/kg available P, 0.16-
0.20cmol/kg  exchangeable K, 2.0 cmol/kg
exchangeable Ca and 0.40 cmol/kg exchangeable Mg
recommended for crop production in ecological
zones of Nigeria (Akinrinde and Obigbesan, 2000).
The soil also had high bulk density. The compost
manure used was rich in major nutrients needed for
the growth of vegetable crops such as okra. The
compost application is expected to improve soil
fertility and amaranth’s performance.

Table 1: Initial soil physical and chemical properties
(0-15cm depth) of the experimental site before
sowing amaranths in 2025, and the chemical
composition of the compost manure used

zhvﬁm it Aiil” l‘mpwl:\ ; "ull;n-

683 Compost Mamre
(14 Bh 63
Tay pOtContage 5.2 Organic CR 149

chas sandy ¢lav loam Nitroges *

PH (water) 43 C:N &8
|.5¢ Phosphorus % 183
411 Pottagium * 194
l.16 Calorsm %

0.8 Magsesium *

Exchisugeshle Mg (cuol kg) 0.6

Effect of compost manure on soil physical properties
Data on soil physical properties in response to
compost manure are presented in Table 2. Compost
manure significantly influences (p < 0.05) soil bulk
density, total porosity, moisture content and
temperature compared to the control. Compost
manure at all levels reduced soil temperature and
increased porosity and moisture content with
application. There were no significant differences in
bulk density, moisture content, total porosity, and
temperature at 5, 10, and 15t/ha compost manure
application.
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Table 2: Effect of Compost manure on soil physical
properties (0- 15cm depth) when average cross
sampling periods (0 — 15cm depth) during the
cropping season

Ireatment Bulk density  Total porwsity  Modsture Temperatere
My/or') content () ")

Wk PMicomool) 188 423d 124 3ika -

ShaPM 131b e 150 313

10vha PA 1.120 S7.7a 1% 292

15tha PM | (Gcd 9 2ais 012 28.7cd

Note; DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.

Table 3 — Analysis of variance for mean plant height
of amaranthus (amaranthus hybridus) at different
sampling dates showed that organic compost
treatments had significant effects on plant
height(cm). The mean plant height under control on
different sampling dates showed the lowest values in
relation to the highest values obtained at 5, 10, & 15
tons/ha compost. However, the highest value was
obtained at 15 tons/ha application level. There was no
significant difference between 10t/ ha and 15t/ha
application rates across all sampling dates. At 20
days after sowing (DAS), the lowest height was
obtained at the control, while other values, though
varied, were not significantly different at (p<0.005)

Table 3: Effect of compost manure treatment on the
plant height of Amaranthus (Amaranthus hybridus) at
different sampling dates

Organk mannre kevel 15DAS DA 15DAS JODAS
kaPM 10.52c 13.58% [14.56b: 17.5%

ShaPM 12 66bc 15.4a 16570 0.Xb
10vha PM 15.02b 1763 19.36ab 2525
15vha PM 1717 15,17 212% 4

Note: DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.

Table 4- The number of leaves was influenced
significantly by the application of compost at
different sampling dates. The highest number of
leaves was recorded at 15t/ha application rates, while
the least was recorded at the control across all
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sampling dates. Growth was linearly positioned with
increasing order corresponding to days after sowing
(DAS). Application of 10 and 15 t’/ha compost
produced high leaves that were not significantly
different (p<0.05). At 2 DAS, values of the number
of leaves at 10t/ha and 15t/ha were not significantly
different, but application of 15t/ha influenced the
number of leaves of amaranth more.

Table 4: Effect of compost manure treatment on the
number of leaves on Amaranthus (Amaranthus
hybridus) at different sampling dates

Compost manure Jevel 15DAS 2DAS 15DAS NIDAS
it PM 8. 66¢e 10.85¢ 16.00¢ 1700
ShaPM 1016 1536 1% 2520b
10vha PM 14,356 17.006 31 15,00
15tha PM 17.36a 1956 35 00a 1033

Note: DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.

Table 5: Number of nodes of amaranths showed a
significant difference with the application of 15t/ha
of compost across the treatment sampled. The
number of nodes produced at 5t/ha and 10t/ha of
compost across all sampling data was not
significantly different (p<0.05). The lowest node
value was recorded in the control treatment.

Table 5: Effect of compost manure treatment on the
number of nodes on Amaranthus (Amaranthus
hybridus) at different sampling dates

Compust mavere kvel 13DAS NDAS 23DAS 30DAS

| OeZa PM 426h Sk §.36c 1236
StkaPM 306 1.11b 1113 1317
10tha PM 2% 19% 11.6% 14%%
13tka PM §3ia 103 JCARS 17.962

Note: DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.

Table 6- Effect of compost manure treatment on the
stem girth of Amaranthus (Amaranthus hybridus) at
different sampling dates showed a significant
difference (p<0.05). The highest value was recorded
at the highest compost level of 15 tons/ha, and the
lowest value was obtained from the control treatment
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at all sampling dates. There was no significant
difference in the value of stem girth at 10t/ha and
15t/ha application rates across the sampling dates.

Table 6- Effect of compost manure treatment on the
stem girth of Amaranthus (Amaranthus hybridus) at
different sampling dates

Compest mazure level 15D45 20DAS 15DAS YIDAS

| Otha PM L12b LXe 1860 236d
SthaPM L% 12% 19  23%
102 PM Lk 97 1% 311k
155 PM L% Ll 150a 165

Note: DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.

Table 7-The analysis of variance of means of fresh
weight and dry weight of amaranths at different
sampling dates revealed that the fresh weight of
Amaranths was significantly influenced by compost
manure. The highest fresh weight was recorded at
10/15tons/ha of compost across all samples. The least
value was recorded in the control treatment.

Similarly, the dry weight followed the pattern of the
fresh weight. Dry weight of amaranths was
influenced by the application of 10/15 tons/ha of
compost. The dry weight was under control, and 5
tons/ha was the least in value. There was no
significant difference between the treatments of
control and Ston/ha compost manure.

Table 7 - Effect of compost manure treatment on the
fresh and dry weight of Amaranthus (Amaranthus
hybridus) at different sampling dates

Ovganle anare Jevel  15DAS WDAS 15DAS J0DAS

DRY FRS DRY FRS DRY FRS DRY FRS
Otha PM 0.3 15104 045 I8.03d 056d 2010: 125 |196%
Stha PM 043 3234% 107 SO0 132 MM LI S50
1(e%a PM G52 37.06b LITh  S504b L7TTH SS4lb  L6SH S563b
15k PM 060 S01% [47a 7428 291a 7033 24Ta 721N

Note; DAS- Days after sowing

Values are not significantly different at p = 0.05
according to Duncan's multiple range test (DMRT).
PM = Compost Manure.
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Iv. DISCUSSION

Amaranth is an important vegetable garden crop in
both commercial and subsistence agriculture,
particularly among women in agriculture. (Gelaye,
2023). Leafy production has been enhanced by
inorganic fertilisers, which are becoming unpopular
due to low nutrient content and poor taste. The use of
organic manure had been advocated in place of
chemical fertilisers.

The result of the soil test conducted before the
research indicated a relatively low nutrient status.
Probably as a result of fatigue from continuous
cropping, the soil is exposed, which manifested in the
poor vegetative growth of amaranths obtained from
the control plots in all sampling dates of the
experiment. This observation is consistent with the
report by Akanbi and Toogun (2002) that poor
nutrient status reduces leaf area index and overall
performance of amaranths.

Application of compost manure at the rate of 10- 15
tons/ha influences the overall performance of
amaranths in this study. Highest plant height, number
of leaves, number of nodes, Fresh weight and dry
weight were obtained with the application of 10-15
tons/ha of compost. This observation could be linked
to the sufficiency of macro and micro nutrients for
the plant. Supporting this result, Akanbi et al. (2010)
and Babalola et al. (2010) in their various studies on
okra, tomatoes, and roselle (Hibiscus babdariffa)
reported the highest plant growth parameter.
According to Adeyeye et al., (2025) shoot yield of
amaranth vegetable was improved by the compost
manure treatment, which may be due to the supply of
organic nitrogen by the compost manure, stressing
further, Daramola et al.,(2009) elaborated that
nitrogen which is an important constituent of
chlorophyll, protein, amino acid, nucleic acid,
nucleotides, enzymes alkaloids, and vitamins which
played a significant roles in the synthesis of
carbohydrate and protein metabolism. The presence
of nitrogen facilitated the growth and development of
amaranths in the study.

Fresh and dry weights of amaranths increased
significantly with the application of compost manure.
The nitrogen load in the compost manure could be
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responsible for the energy required for metabolic
activities in the plant; therefore, cell division and
subsequent provision of large biomass was recorded
in this studt This agrees with Adeyeye et al. (2025)
that poultry manure (organic) supply not only
primary elements, but secondary and trace elements,
which are released to plants in synchrony and also
influence shoot increase and dry matter production
throughout the growing phase.

V. CONCLUSION

This research study evaluates the effects of varying
levels of compost manure in the cultivation of
amaranths. The result showed that compost manure
can largely improve poor soil that has been depleted
of fertility.

Improving the vegetative yield of amaranthus was
achieved with 10-15 tons/ha of compost manure.
Organic manure composting is easy, less expensive
and environmentally friendly in terms of toxicity to
plants and consumers of the crops. Nutrient
improvement on varied soil overcropped soil was
accomplished with the application of compost
manure, with assurances of lasting effect on soil
fertility enhancement.
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