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ABSTRACT: This study compares the effect of organic manure prepared using green leaf of five Invasive plants
with poultry manure and NPK on the growth of Corchorous olitorius. The plants employed were Tithonia diversifolia
(T1), Eichhornia crassipes (T2), Chromolaena odorata (T3), Euphobia graminea (T4), Alternanthera brasiliana (T5).
The experiment was conducted by applying 3g/kg each of T1, T2 T3, T4, T5, dried poultry manure (T6) and 2g/kg of
NPK (15:15:15) (T7) to 5 kg of soil. Seeds of C. olitorius were applied and seedlings thinned to three per pot. Plant
height, number of leaves, leaf area, stem girth, days to flowering and fresh biomass were measured between three to
nine weeks after planting. Highest mean parameters occurred in T6 in the first six weeks for plant height and leaf area,
first three weeks for number of leaves and the sixth week for stem girth. At harvest, highest plant height, leaf area,
number of leaves stem girth, fresh biomass and days to flowering occurred in T1 (71.80±3.79), T5 (64.90±5.96), T7
(21.48±2.41) T5 (56.38±4.59) T5 (1.60±0.04) and T4 (69.25±0.48) respectively, whereas, lowest mean parameters
occurred in the control (T8). Among treated soils, C. odorata and E. graminea recorded least mean values from week
five. Data analysis by one-way ANOVA and Duncan’s multiple range test (DMRT) revealed significant differences
(P≥0.05) in all parameters except days to first flowering. This is probably a first report on the use of Alternanthera
brasiliana and Euphorbia graminea as green manure.
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The growing need to achieve food security for a
rapidly expanding population has led to exploitation of
cropland resources in tropical Africa (Hossner and
Anthony, 1999; Gibbs et al., 2010). Consequently, this
has caused degradation of available soil resources in
the region (Gibbs et al., 2010), with the attendant
ecological problems of soil erosion and nutrient
leaching, thus, posing a serious threat to sustainable
food production in this highly populated region (Tully
et al., 2015). Use of inorganic fertilizer has been the
quickest and easiest way of increasing yield per unit
area (Law-Ogbomo and Remison 2007). However, the
problem with inorganic fertilizer application is that it
leads to pollution of ground water and long term
deterioration of soil physical properties especially the
soil structure, owing to the depletion of organic matter
(Gordon et al., 1993). Moreover, inorganic fertilizer
is no longer within the reach of resource-poor farmers
in the region due to its high cost (Rahman, 2004).
For centuries, the use of organic fertilizers has been
synonymous with successful and stable agriculture
(Steffen, 1979). Efforts at remediating soil fertility
have basically been achieved using traditional organic
*

materials, which have been recognized to have
significant effect on sustainability of soil nutrient and
yield of agricultural product (Oyetunji et al., 2003).
Many crops respond well to the application of organic
fertilizer obtained from composted organic materials
(Ibeawuchi et al., 2006). The use of organic materials
can significantly improve the physical, chemical and
microbial characteristics of cultivated soil and
increase crop production (Steffen, 1979; Darmody et
al., 1983; Pera et al., 1983). Furthermore, in recent
years, an increasing number of health-conscious
consumers prefer foods grown on soils to which only
natural organic materials have been added. Global
sales of organic food products have increased at a rate
of more than $5 billion annually (Willer et al., 2008).
However, traditional organic materials such as animal
manure are not usually available in sufficient
quantities, may have low nutrients and their
processing and application are labour intensive (Palm
et al., 1997), hence, the need for other alternatives.
The use of decayed tissues of unwanted plants to
provide nutrients for crops is a crude but effective way
of exploiting weeds and is a simpler technique than
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any of the other alternatives (Nuka and Dubey, 2011).
The Nigerian ecosystems have been invaded by a large
number of invasive alien plant species. Invasive alien
species (IAS) are a major global challenge requiring
urgent action (Xu et al., 2012). They are considered
one of the key pressures on world’s biodiversity,
altering ecosystem services and processes, reducing
native species abundance and richness, and decreasing
genetic diversity of ecosystems (Hejda et al., 2009;
Rands et al., 2010; Vila et al., 2011). Most exotics,
once established are permanent and eradication is
possible in few instances, but only at great expense and
effort, since many of the control methods for IAS are
expensive, slow and in some cases ineffective
(Coblentz, 2002). In view of the foregoing, there is the
need for alternative means of dealing with these
species, which may be through their utilization. This
involves the use of their huge biomass for human
welfare instead of destroying them (Chandrasekaran
and Swamy 2009). These plants however, apart from
their high biomass production, can decompose quickly
and therefore could be utilized as green leaf manure to
improve soil fertility. This study was conducted to
assess the effect of green leaf manure prepared from
Tithonia
diversifolia,
Chromoleana
odorata,
Eichhonia crassipes, Alternanthera brasiliana, and
Euphorbia graminea compared with that of poultry
manure and inorganic fertilizer (NPK) on selected
growth parameters of Corchorous olitorius.

MATERIALS AND METHODS
This study was conducted as a pot experiment in the
Green House belonging to Environmental Biology
Unit, Lagos State Polytechnic, Ikorodu, Lagos state,
Nigeria, located N 06°40’16.6” and E 003o31‘55.3”.
Collection of the test materials: Invasive plant species
were collected from various locations where they grow
as weeds within and outside Lagos state, Nigeria.
Poultry manure, NPK (15:15:15) fertilizer and seed of
C. olitorius were obtained from the Department of
Agriculture, Lagos State Polytechnic, Ikorodu.
Soil preparation and application of Treatments: A
well-drained soil was collected beside the Biological
garden located in Lagos state polytechnic Ikorodu,
Lagos. The collected soil was mixed thoroughly to
obtain homogeneity. Then, 5kg of the soil was
measured into a 10 cm2 perforated plastic containers
prior to application of the test materials. Fresh leaves
of five common IAS [Tithonia diversifolia (Mexican
sunflower) (T1), Eichhornia crassipes (Water
hyacinth) (T2), Chromolaena odorata (Siam weed)
(T3), Euphobia graminea (Grass leaf spurge) (T4) and
Alternanthera brasiliana (Brazilian joy weed) (T5)]

were first separated from the stem. Exactly 3g/kg of
each was applied to already prepared soil. Dried
poultry manure was also applied rate of 3g/kg. These
were left for four weeks to decompose. Water was
sprinkled regularly to hasten the decomposition
process. Decomposed materials were mixed with the
top soil at the end of 4 weeks .NPK (15: 15:15)
fertilizer formulated in granules was applied at the rate
of 2 g/kg per pot (Dania et al., 2014) and left for 48
hours before seed application. The control soil (T8)
received no treatment.
Seed treatment and application: Treated seeds were
applied to the soil by simple broadcasting method.
Germinated seeds were thinned to three plants per pot
nine day after planting.
Experimental design: The experiment which included
seven treatments and a control was set up in 4
replicates using Complete Randomized Design
(CRD).
Measurement of growth parameters in C. olitorius:
Selected growth parameters of C. olitorius were
measured to compare the effects of different green leaf
manure prepared using invasive alien plant species,
poultry manure and NPK fertilizer. Plant height,
number of leaves per plant (LN) and leaf area (LA)
commenced three weeks after planting (denoted week
one of measurement in this study), stem girth
commenced in the seventh week, days to first
flowering were documented as observed in each plant.
The experiment was concluded in the ninth week by
measuring the biomass (fresh weight). All three plants
per pot were measured and values obtained for each
parameter were mean of three plants. Plant height was
measured by placing a one-meter ruler from the base
of each C. olitorius plant to the tip of the main shoot.
A 30 cm ruler was used to measure the LA (length×
breath). The number of leaves was by direct count. The
girth was measured using a rope and then stretched
over a 30 cm ruler. Weight of fresh biomass was
obtained using the analytical balance (Metler
electronic balance M200).
Statistical analysis of the data: Results obtained were
subjected to analysis of variance (ANOVA) in
complete Randomization Design (CRD) using the
Statistical Package for the Social Sciences (SPSS)
15.0 software. Mean separation was carried out at 5%
level of significance using the Duncan’s multiple
range test (DMRT). Each parameter was mean of three
plants in four replicates.
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RESULTS AND DISCUSSION
Effect of treatments on growth parameters of C.
olitorius at week one: Table 1 shows the result of
growth parameters of C. olitorius in the first week of
measurement (that is, 3rd week after planting).
Highest mean plant height (10.43 cm), leaf area (LA)
(9.95 cm2) and numbers of leaves (LN) (5.08) occurred
in T6 (Chicken manure). Tithonia diversifolia (T1)
followed with values 10.18cm, 6.83cm2, 4.58
respectively. Lowest mean plant height (8.03cm) and
number of leaves (3.33 cm) occurred in T4 (Euphorbia
graminea), while least mean LA (2.93cm2) occurred in
T5 (Alternanthera brasiliana) (Table 1). There was no
significant difference (P≤0.05) in mean plant height
between all the treatments except T4 which was
significantly lower (P≤0.05) than T6 and T1. In mean
LA, T6 was significantly higher (P≥0.05) than all other
treatments, whereas, in mean number of leaves, there
were no significant differences (P≤0.05) between all
other treatments except that T4 and T8 (Control) were
significantly lower (P ≤ 0.05) than T6(Table 1).
Effect of treatments on growth parameters of C.
olitorius at week two: In the second week, result
followed a similar pattern to that observed in the 1st
week. T6 (Chicken manure) had the highest mean

value in all three parameters and was also followed by
T1 (Tithonia diversifolia) (Table 1). T6 was
significantly higher (P≥0.05) than all other treatments
in mean plant height and mean LA but only
significantly higher (P≥0.05) than T4 (Euphorbia
graminea), T5 (Alternanthera brasiliana) and T8
(Control) in mean LN (Table 1). Least mean values
were obtained in T5 for plant height (9.43cm) and LA
(3.98cm2) whereas, least mean LN was observed in T4
(Table 1). NPK was third place in most parameters in
week one and fourth in week two.
Effect of treatments on growth parameters of C.
olitorius at week three: In the third week of
measurement, T6 and T1 again recorded the first and
second highest mean values respectively in plant
height, LN and LA parameters (Table 2). T6 was
significantly higher (P≥0.05) than all other treatments
except T1 and T7 in mean plant height. In mean LA,
T6, was significantly higher (P≥0.05) than all other
treatments (Table 2) whereas, it was significantly
higher (P≥0.05) than T4, T5, T7 and T8 in mean LN.
T5 recorded the least mean plant height and was
significantly lower (P≤0.05) than T1 and T6. Least
mean LA and LN were recorded in T4 and in both
cases were significantly lower (P≤0.05) than T6 and
T1 (Table 2).

Table 1. Mean growth parameters of C. olitorius in first and second weeks of measurement
Week one
Week two
Plant
No. of
Plant
Leaf
No. of
T
height(cm)
LA (cm2)
leaves
Height(cm)
area(cm2)
Leaves
T1
10.18±0.52b 6.83±1.22c
4.58±0.36ab
12.70±0.14b
8.95±1.49b
5.50±0.31bc
T2
8.38±0.55ab
4.88±0.92abc
4.03±0.47ab
10.88±0.74ab
6.65±1.22ab
5.33±0.14bc
T3
9.20±0.65ab
3.25±0.29ab
3.85±0.30ab
10.50±0.41a
4.63±0.35a
4.93±0.37abc
a
ab
a
ab
ab
T4
8.03±0.42
3.58±0.63
3.33±0.37
10.25±0.73
4.98±0.83
3.90±0.46a
T5
8.43±0.55ab
2.93±0.24a
3.90±0.24ab
9.43±0.49a
3.98±0.36a
4.83±0.28ab
T6
10.43±1.03b 9.95±1.31d
5.08±0.61b
13.48±0.97c
14.53±2.54c 6.05±0.63c
T7
9.20±0.47ab
6.15±1.16bc
4.33±0.37ab
12.10±0.30ab
7.78±1.32ab
5.08±0.14bc
T8
8.63±0.62ab
4.28±0.81abc
3.60±0.21a
10.03±0.94ab
5.58±1.04ab
4.53±0.18ab
Mean values of the same parameter along the same column having the same superscript are not significantly different (DMRT.P=0.05)
T1 = Tithonia diversifolia; T2 = Eichhornia crassipes: T3 = Chromolaena odorata: T4 = Euphorbia graminea; T5 = Alternanthera
brasiliana; T6 = Chicken manure; T7 = N.P.K (15:15:15): T8 = Control (no treatment); T= Treatment
Table 2. Mean growth parameters for C.olitorius in third and fourth weeks of measurement
Week three
Week four
Plant
Leaf
No.
Plant
Leaf
No.
T
Height (cm)
area (cm2)
of leaves
Height (cm)
area (cm2)
of leaves
T1
15.70±0.58cd
19.33±2.14b
7.18±0.73bc
23.85±1.84ab
22.83±2.03b
6.50±0.69a
T2
13.50±1.16bc
12.10±2.32ab
6.90±0.81abc
23.58±1.50ab
22.18±2.26b
6.35±0.30a
T3
11.88±0.61ab
10.08±1.26a
6.93±0.30abc
20.45±0.93a
17.68±0.72ab
6.15±0.43a
T4
11.50±0.41ab
9.40±0.89a
5.35±0.24a
20.40±0.70a
17.63±2.08ab
5.25±0.44a
T5
10.75±0.55a
9.95±0.16a
5.65±0.30ab
21.73±1.27ab
15.13±2.21a
5.78±0.35a
T6
16.90±1.22d
27.58±5.03c
7.83±0.28c
26.03±2.22c
29.58±0.63c
8.00±0.68b
T7
14.75±0.53cd
18.53±2.41b
5.83±0.21ab
21.65±2.33ab
20.05±2.42ab
6.65±0.30ab
T8
11.55±0.97ab
10.20±1.92a
6.25±0.59ab
19.10±1.40a
14.10±1.68a
5.83±0.34a
Mean values of the same parameter along the same column having the same superscript are not significantly different (DMRT.P=0.05);
T1 = Tithonia diversifolia; T2 = Eichhornia crassipes; T3 = Chromolaena odorata; T4 = Euphorbia graminea;
T5 = Alternanthera brasiliana; T6 = Chicken manure; T7 = N.P.K (15:15:15); T8 = Control (no treatment); T= treatments

SANYAOLU, VT; ADEPOJU, I H

1188

Comparative Evaluation of Organic manure…..

Effect of treatments on growth parameters of C.
olitorius at week four: At week four, T6 (Chicken
manure) was significantly higher (P ≥ 0.05) in mean
plant height, mean LA and LN than all other
treatments except T7 (NPK) in only mean number of
leaves. T1 (Tithonia diversifolia), T2 (Eichhornia
crassipes) were significantly higher (P ≥ 0.05) than T4
and T8 (Control) in mean plant height (Table 2). T8
had the least mean plant height and LA, whereas, T4
(Euphorbia graminea) had the least mean LN though
not significantly different (P≤0.05) from all other
treatments except T6 (Table 2).
Effect of treatments on growth parameters of C.
olitorius at week five: In the fifth week, highest mean
plant height, LA and stem girth occurred in T6
(Chicken dung) with values 32.10 cm, 43.33 cm2 and
1.03 cm respectively (Table 3). T7 (NPK) had the
highest mean LN (9.25 cm). In mean LA, T6 was
significantly higher (P≥0.05) than all other treatments,
whereas, in mean LN, T7 was significantly higher
(P≤0.05) than all treatments except T6 (Chicken
manure), T1 (Tithonia diversifolia) and T5
(Alternanthera brasiliana). Furthermore, in mean
stem girth, no significant difference (P≤0.05) occurred
between T1, T2 and T5 (Table 3). T8 had the lowest
mean values in all parameters with lowest mean stem
girth (0.55 cm) occurring in both T8 and T3
(Chromolaena odorata) (Table 3).

Effect of treatments on growth parameters of C.
olitorius at week six: In the sixth week, T6 recorded
the highest mean values in all parameters measured
except mean LA which was significantly higher in T5
(P≥0.05) than all other treatments. T8 recorded the
lowest values in all parameters. T8 was significantly
lower (P≤0.05) than all treatment in stem girth, but
was however not significantly lower (P≤0.05) than T3
and T4 in plant height, all except T5 in LA and all
except T1 and T6 in LN (Table 4).
Effect of treatments on growth parameters of C.
olitorius at week seven: Six growth parameters were
measured in the seventh week (Table 5). T1 (Tithonia
diversifolia) had the highest mean plant height (71.80
cm), T7 (NPK) recorded the highest mean LN,
whereas, T5 (Alternanthera brasiliana) was highest in
mean LA, fresh biomass and stem girth (sharing this
position with T2 in stem girth). There was no
significance difference (P≤0.05) in number of days to
first flowering. T8 (control) had the lowest mean
values in all parameters except days to flowering
which occurred in T2. However, T8 was significantly
lower (P≤0.05) than all treatments in LA and fresh
biomass. T8 was also significantly lower (P≤0.05)
than all parameters except T3 and T4 in mean plant
height, T2, T3 and T4 in LN and T3, T4 and T7
(N.P.K) in stem girth (Table 5).

Table 3: Mean growth parameters for C.olitorius in fifth and sixth weeks of measurement

Mean values of the same parameter along the same column having the same superscript are not significantly different (DMRT.P=0.05);
T1 =Tithonia diversifolia; T2 = Eichhornia crassipes; T3 = Chromolaena odorata; T4 = Euphorbia graminea; T5 = Alternanthera
brasiliana; T6 = Chicken manure; T7 = N.P.K (15:15:15); T8 = Control (no treatment); T = treatment
Table 4: Mean growth parameters for Corchorus olitorius at seventh week
Plant
Leaf
No. of
Biomass
Days to first
leaves
Girth (cm)
(Fresh weight)
flowering
T
Height(cm)
Area(cm2)
T1 71.80±3.79b
55.15±4.10bc
20.83±3.69b
1.55±0.17b
50.13±5.40bc
66.25±1.03a
T2 69.73±3.33b
57.68±1.53bc 16.48±1.63ab 1.60±0.12b
45.60±3.00bc
64.00±2.04a
T3 63.43±3.85ab 49.60±4.76bc 17.25±0.75ab 1.33±0.06ab
43.63±4.42bc
68.00±0.00a
T4 62.38±2.21ab
46.08±4.18b
17.15±1.49ab 1.33±0.06ab
40.85±4.41b
69.25±0.48a
T5 67.40±4.19b
64.90±5.96c
21.00±0.83b
1.60±0.04b
56.38±4.59c
64.75±2.17a
T6 69.25±6.18b 56.93±8.46bc 20.90±2.01b
1.55±0.12b
51.45±7.25bc
66.25±1.75a
T7 66.78±2.43b
54.55±3.53bc
21.48±2.41b 1.38±0.09ab
48.35±2.08bc
65.25±1.55a
T8
52.53±4.64a
31.78±3.25a
11.98±0.58a
1.10±0.04a
23.55±2.83a
65.75±2.50a
Mean values of the same parameter along the same column having the same superscript are not significantly different (DMRT P=0.05);
T1=Tithonia diversifolia; T2 =Eichhornia crassipes; T3=Chromolaena odorata; T4 =Euphorbia graminea; T5=Alternanthera brasiliana;
T6= Chicken manure; T7= N.P.K 15:15:15; T8 = Control (no treatment); T= treatment
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In the tropics, soil fertility is generally low
(Hartemink, 2003; Zingore et al., 2003) and in tropical
Africa, soil fertility issues have become of mounting
interest due to the growing need to achieve food
security for a rapidly expanding population (Hossner
and Anthony, 1999). Report has shown that in
Nigerian, soils are inherently infertile, leading to a
decline in crop yields (Obi and Ebo, 1995). As
expected in the present study, C olitorius grown in the
control soil that received no treatment showed very
poor growth compared to all treated soils, especially in
the periods prior to crop harvest. Hence, this study
further confirms the need for adequate treatment to
rejuvenate soils for optimum productivity of crops in
tropical cropping systems (Fayemi, 1999). It was also
evident that application of organic and inorganic
amendments increased tested growth parameters in C
olitorius.
The use of inorganic or chemical fertilizer has been
campaigned as the quickest and easiest way of
increasing yield per unit area (Law-Ogbomo and
Remison 2007). In this study, however, Corchorous
olitorius grown on soil treated with NPK showed
lower performance in most tested parameters
compared with soils treated with Poultry manure, T.
diversifolia and E. crassipes throughout the study and
Alternanthera brasiliana in the later weeks of study,
except in number of leaves, where NPK treated soils
showed highest mean values (but not significantly)
compared with most of the treatments in only in two
of the seven weeks of study. This result agrees with
the findings of Law-Ogbomo and Osaigbovo (2016)
who reported that highest herbage and dry matter
yields of C olitorius were obtained with organic
manure compared to NPK. Moreover, report has
shown that the use of inorganic fertilizer could result
in soil acidity, which consequently may result in
reduction in growth rate of plants (Suresh et al., 2004)
and long term deterioration of soil physical properties
especially the soil structure, owing to the depletion of
organic matter (Gordon et al., 1993).
The use of poultry manure as organic amendments to
improve soil fertility with resultant increase in crop
yield has been reported by some researchers
(Adenawoola and Adejoro, 2005; Senjobi et al., 2013;
Emuh, 2013).
In this study, soil treated with poultry manure showed
best performance compared to all other soil treatments
especially in the first five weeks. However, it did not
significantly (p≤0.05) improve

growth of C. olitorious compared to treatment with
green leaf manure prepared from T. diversifolia and
Eichhornia crassipes for most part of the study and
Alternanthera brasiliana at harvest. Earlier report
(McNeill et al., 1980) and observations drawn from
this study has shown that although chicken manure has
great soil fertility potential, the problem involved in
processing it prior to utilization is cumbersome. In
addition, chicken manure requires time where it has to
be dried before it can be effectively utilized and has
been reported to inhibit germination and growth of
plants if used fresh and unprocessed (Wong et al.,
1983).
Among the invasive plants utilized as green leaf
manure this study, results obtained revealed that T.
diversifolia showed the best performance especially in
the first five weeks of study, although not significantly
different (p≥0.05) from other green leaf treatments in
most parameters. This was closely followed by
Eichhornia crassipes. Reports has shown that soil
treated with green manure prepared from T.
diversifolia has been successfully utilized to improved
crop yield in maize, beans and vegetables in Kenya
(Jama et al., 2000), yams in Nigeria (Adeniyan et al.,
2008) and rice (Nziguheba et al., 2002). Reports has
also revealed that E. crassipes has been used as
organic manure for growing tomato (Kayum et al.,
2008), Rice (Amitava et al., 2008) Brassica juncea
(Nuka and Dubey, 2011) and Maize (Chukwuka and
Omotayo, 2008).
Furthermore, Alternanthera brasiliana treated soils,
although showed the least performance compared to
all treatments including the control in the first four
weeks, had highest mean leaf area and stem girth in
the last two weeks prior to harvest and highest fresh
biomass at harvest. Corchorus olitorius is a leafy
vegetable (Asomani-Boateng et al., 1996). Therefore
increased leaf parameter is an important economic
criterion in this vegetable, especially if it occurs prior
to flowering and seed set (as is the case in A.
brasiliana) which is regarded as the best time for
harvest. Thus, based on the result obtained from this
study, it can be concluded that A. brasiliana also
showed great potential as green leaf manure. Soils
treated with Chromoleana odorata, and Euphorbia
graminea showed least performance in plant
parameters, although these were significantly higher
(p≥0.005) than the control in later weeks. This finding
agrees with the report by Paraye (2012) who on
utilizing Chromolaena odorata as green manure on
rice reported little effect on rice yield. In addition, soils
treated with green leaves of A. brasiliana, C. odorata
and E. gramineas showed delay in improving soil
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fertility in the first four to five weeks of study as
reflected by poor crop performance during this period.
Late improvement from these compared to the other
treatments may have resulted from slow and gradual
nutrient release at the early stages of their application.
This agrees with some reports that organic manure
increases the nutrient status of the soil through slow
and gradual release of nutrients to the soil (Egherevba
and Ogbe, 2002; Ibeawuchi et al., 2006; Shukla et al.,
2013).
Conclusion: Data obtained from the present study
revealed that green leaf of T. diversifolia, E. crassipes
and A. brasiliana showed great potential as soil
amendments comparable to Poultry manure and were
better than NPK at harvest. However, Chromolaena
odorata and Euphobia graminea were not good
alternatives to either NPK or Poultry manure. This is
probably a first report on the use of Alternanthera
brasiliana and Euphorbia graminea as green leaf
manure.
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