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ABSTRACT: Continuous farming disturbs natural soil processes including nutrient cycling – the release
and uptake of nutrients and so depletion in soil fertility is one of the major challenges facing increased
food production on a global level. A Pot experiment was conducted to determine the effects of inorganic
fertilizer, organic manure and combination of both on the growth of Manihot esculenta. Treatments
included: 250g of decaying leaves of Tithonia diversifolia as mulch (T1), 250g of decaying leaves of
Vernonia amygdalina (T2); 1.52g of NPK (inorganic) fertilizer, (T3); a mixture of decaying leaves of
Tithonia diversifolia and 1.52g of NPK 15-15-15 fertilizer (T4); a mixture of decaying leaves of Vernonia
amygdalina and 1.52g of NPK 15-15-15 fertilizer (T5); and control, which did not receive any leaf litter
treatment (T6). The combination of NPK fertilizer and the decaying leaf litter of the plants used for soil
amendment gave a better result in terms of growth and yield of cassava. This study is in agreement with
the commonly reported tendency that in combination, inorganic fertilizers and organic plant materials
provide the soil with adequate supply of nutrients both in field and greenhouse experiments.
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INTRODUCTION
Manihot esculenta belongs to the family Euphorbiaceae and is cultivated mainly for its starchy roots. It is
one of the most important food staples in almost all tropical regions. Cassava is the fourth most important source of
energy in the tropics and the sixth most important source of calories in the human diet (FAO, 1999). This crop is
tolerant to poor soil and harsh climatic conditions. Thus it is generally cultivated by resource poor farmers majorly
for subsistence living in a diverse range of agricultural and food production systems.
Under favourable conditions, sprouting and adventitious roots occur after 1week but when plants like
Cassava is planted in a highly cultivated soils it suffers from multiple nutrient deficiencies and the nutrient balances
is drastically affected (Tandon, 1993; Mokwunye et al., 1996). Depletion in soil nutrients is considered as one of the
most serious challenges facing agricultural sector in recent times and this has been reported as major causes of
significant reduction in crop yields and per capita food production in Sub-Saharan Africa (Henao and Baanante,
2006). Organic manures can be a source of soil fertility improvement in Cassava plantation. It has also been
observed that organic residues have the ability to increase microbial biomass and activity in soils (Fraser et al.,
1998). Generally, the use of organic manures ensures effectiveness and efficiency in soil management system.
This is achieved by providing nutrients in correct quantity and proportions in such a way that it will benefit the
environment and the soil in particular (Gruhn et al., 2000). It has been reported that the application of organic
materials to soils promote crop yield (Schlecht et al., 2006), though increase in yield is still to some extent a
function of the agro-ecological setting and the extent of soil amendment.
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Therefore the objective of this study is to determine the effects of the decaying leaf litter of T. diversifolia,
V. amygdalina, inorganic fertilizer (NPK fertilizer) and their combination effects on the growth and development of
Cassava.
MATERIALS AND METHOD
The study was carried out at the Green House in the Department of Botany, University of Ibadan, Ibadan,
Oyo State, Nigeria. The area lies between latitude 3.53oE and 7.26oN, and altitude of 185m above sea level (AkinOriola, 2003; Chukwuka and Uka, 2007) with a mean daily temperature of 24.6oC.
Stem cuttings of Cassava (Manihot esculenta) were obtained from the International Institute of Tropical
Agriculture (IITA), Ibadan. Fresh leaves of Tithonia diversifolia and Vernonia amygdalina were collected from
different locations that contain pure stand with leaves equivalent to 0.5 tones ha-1, in the University of Ibadan
Campus, Ibadan -Nigeria. The leaves were left under the shade of trees near the Green House for 2 weeks in order
to accelerate their decay.
Twenty four 10L plastic experimental buckets, each perforated at the base to permit drainage of excess
water were filled with 20kg of top soil. Cassava stem cutting was planted in each bucket in a slanting position at
0
about 45 to soil surface. A completely randomized design was used with six treatments and 4 replications. The soil
used for the experiment was assessed for its nutrient status, physical as well as the chemical properties. At 6
Weeks after planting (6WAP), the initial growth and development parameters such as leaf breadth, leaf length,
plant height, stem girth, were taken and treatments applied. The first group of plants received 250g of decaying
leaves of Tithonia diversifolia as mulch (T1), the second group of plants received 250g of decaying leaves of
Vernonia amygdalina (T2), the third group of plants was treated with 1.52g of NPK fertilizer (T3), the fourth group of
plants treated with a mixture of decaying leaves of Tithonia diversifolia and 1.52g of NPK 15-15-15 fertilizer (T4),
the fifth group of plants treated with a mixture of decaying leaves of Vernonia amygdalina and 1.52g of NPK 15-1515fertilizer (T5). The six group of plants served as control ((T6) and therefore was not treated with any leaf litter or
NPK fertilizer. The plants were allowed to grow and watered at alternate days as necessary. Subsequently, these
growth parameters were taken at 2 weeks interval and harvesting was carried out after 20 weeks of planting. The
yield was measured in terms of fresh weight. All the data obtained during the experiment were analyzed using one
way analysis of variance with the SPSS V.16 software and mean separation was done using Duncan’s Multiple
Range Test (p≤0.05).
RESULTS AND DISCUSSIONS
The table below shows the physical and chemical properties of the soil used for the experiment.
Table 1: Physico-chemical properties of the soil used in the study
Property
Sand (%)
Silt (%)
Clay (%)
pH
Total Nitrogen (mg/kg)
Organic Carbon (%)
Exchangeable acidity (Cmol/Kg)
Cation Exchange capacity (Cmol/Kg)
Ca
Mg
Na
K
Zinc (mg/Kg)
Copper (mg/Kg)
Iron (mg/Kg)
Manganese (mg/Kg)

Values
89.4
3.40
7.20
6.80
2.58
4.82
0.05
6.36
2.23
2.87
0.56
0.698
13.45
0.59
9.4
69.9

Soil Analysis and Planting Season
The soil sample used in this study is basically Alfisols. Molindo, (2009) reported some chemical properties
of an Alfisols at Ajibode area of the University of Ibadan and noted the followings; pH (H20) - 6.70, pH (CaCl2) –
5.60, Organic carbon (g/kg) – 6.00 , Organic Matter (g/kg) – 5.90 , Total Nitrogen (g/kg) – 0.90 , Nitrite Nitrogen
(mg/kg) – 5.30 , C:N ratio – 1:7, Available P (mg/kg) – 6.10 , K+ (c/mol) – 0.24, Na+ (c/mol) – 0.09, Ca++ (c/mol) –
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0.27 , Mg++ (c/mol) – 0.24, Total exchangeable bases(TEB) - 0.48, Exchangeable acidity (mg/mol) – 0.47,ECEC
(mg/kg) – 1.31. When the parameters above were compared with what we obtained in the Table 1 for the PhysicoChemical properties of the experimental soil used for the study, it was observed that there are still some levels of
changes in the soil properties and this was due to depletion in the soil fertility
Effects of Treatments on Plant Height (cm)
Table 2 below shows the effects of each of the treatments applied on the height of cassava plant from 6 to
20WAP. No significant treatment effect was recorded in the 6, 16, 18 and 20 weeks after planting. However at
8WAP, the control (T6) gave a significantly higher result (p≤0.05) than all other groups (77.00±9.75cm), while T2
was significantly lower (49.00±5.40cm) than all other groups in that same week. At 10WAP and 12WAP, T4 T3 T5
T6 and they were significantly higher than the rest of the treatments (p
. The lowest plant height was
observed in Ti for those weeks. At 14 WAP, T4 treatment was observed to have the highest plant height
(176.75±4.85cm), but not significantly different from those treated with T5, T3 and T6 (Table 2). The findings of this
study is in line with Liasu and Achakzai (2007) who reported that tomato plant subjected to mulching and
fertilization with combined NPK and T. diversifolia exhibited the highest plant height and number of leaves per plant
when compared with NPK alone.
Effects of Treatments on stem girth (mm)
The effects of each of the treatments applied on the stem girth of cassava from 6 to 20WAP are as shown
in Table 3. No significant treatment effect in the stem girth was observed in all the cassava plants throughout the
period of the study. None of the treatment has a significant effect on the stem girth. This implies that the stem girth
in cassava cannot be either positively or negatively influenced by any of the treatments used. The finding of this
study differs with Ademiluyi and Omotosho (2004) who reported that stem girth were better under Tithonia applied
soil than under the NPK fertilizer soils.
Effects of Treatments on Leaf Length (cm)
Table 4 below shows the effects of each of the treatments applied on the leaf length of Cassava from 6 to
20WAP. Generally there was an increase in leaf length with plant age (as the week progresses) in all the treatment
groups. There was a significant treatment effect however in 8WAP, 10WAP, 16WAP and 18WAP (p≤0.05) while in
the other weeks the mean values were not significantly different from each other. The highest leaf length was
recorded in NPK+T. diversifolia (T4) treated group in both 8WAP and 10WAP with mean values of 38.00±2.97 cm
and 38.25±1.60cm respectively while group treated with V. amygdalina (T2) was observed to have the lowest mean
leaf length (28.00±2.12cm) and (31.00±2.08cm) in 8WAP and 10WAP respectively. On 16WAP, NPK
(53.00±2.12cm) was significantly higher than the rest (p≤0.05). While on 18WAP, control (54.67±2.67cm) was
recorded to be significantly higher than all other treatments (p≤0.05). All the treatments were not significantly
different from one another. The groups treated with the decaying leaf litter of T. diversifolia alone and those treated
with NPK+ T. diversifolia (T4) gave better performance in terms of leaf length than the rest.
Effects of Treatments on Leaf breadth (cm)
Figure 5 shows the effects of each of the treatments on the leaf breadth from 6 to 20WAP. The figure
shows increase in leaf breadth as the week progressed in all the treatments. On weekly basis, it was observed that
there were no significant treatment effects on the leaf breadth in week 8, 10, 12, 14, 18 and 20 after planting except
in week 6 where the highest leaf breadth was observed in NPK + T. diversifolia (T4) treated plants with leaf breadth
of 19.50±1.66cm, and in week 16 where the highest leaf breadth was observed in NPK (T3) treated plants with leaf
breadth of 25.50±1.04cm, and these were found to be significantly higher than other treatments (p≤0.05).
Effect of Treatments on Fresh Weight (g) of Cassava Tubers
Table 6 below shows the effects of treatments applied on the fresh weight of cassava tubers (yield). The
highest fresh weight (g) was observed in NPK + T. diversifolia (T4) treated group with a mean fresh weight of
44.37±1.25g and this was found to be significantly different compared to other treatments. This was closely
followed by groups treated with NPK (T3) with mean fresh weight of 43.06±0.54g. NPK + T. diversifolia (T4) treated
cassava gave the highest yield in terms of weight simply because the cassava grew for a period of six months and
the combined effects of both the organic and inorganic fertilizers were fully expressed. This report is in agreement
with the findings of Achieng et al. (2001) that reported high stover and grain yield for maize in soils amended with
T. diversifolia compost.
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Table 2. Effects of Treatments on Plant Height (cm)
Treatments
T1
T2
T3
T4
T5
T6

6WAP
a
42.25±10.33
a
41.00±6.38
a
51.75±4.75
a
59.75±7.73
a
51.25±8.39
a
49.75±14.27

8WAP
b
51.25±6.24
b
49.00±5.40
ab
64.25±5.79
ab
64.50±5.84
b
53.00±8.57
a
77.00±9.75

10WAP
c
88.75±10.87
c
99.25±12.66b
a
136.00±3.89
a
141.25±7.11
a
135.25±2.29
ab
119.00±11.62

12WAP
b
105.50±12.36
b
106.25±10.38
a
158.50±12.10
a
170.50±5.24
a
159.50±3.43
a
153.75±14.77

14WAP
ab
131.75±19.93
b
125.00±18.19
a
171.75±14.99
a
176.75±4.85
ab
167.00±2.35
a
173.67±14.68

16WAS
a
152.25±29.27
a
141.33±26.46
a
190.00±5.77
a
180.25±6.71
a
189.75±9.40
a
182.67±13.92

18WAP
a
170.25±30.31
a
166.67±12.02
a
197.25±6.63
a
203.50±5.98
a
201.25±6.80
a
202.67±15.34

20WAP
a
179.50±33.38
a
176.33±11.70
a
205.75±7.65
a
212.25±6.75
a
206.75±6.65
a
222.00±12.00

T1= Tithonia diversifolia; T2= Vernonia amygdalina; T3= NPK; T4= NPK + Tithonia diversifolia, T5= NPK + Vernonia amygdalina, T6= Control
Mean±SEM (n=4). Column with the same letter are not significantly different at p≤0.05 using Duncan multiple range test.
Table 3. Effects of Treatments on stem girth (mm).
Treatments
T1
T2
T3
T4
T5
T6

6WAP
a
6.07±1.00
a
5.35±0.72
a
6.51±0.69
a
7.31±0.68
a
5.72±0.54
a
5.95±0.70

8WAP
a
7.20±0.92
a
6.54±0.80
a
7.47±0.56
a
7.55±0.72
a
6.72±0.58
a
7.15±0.57

10WAP
a
8.19±1.18
a
7.94±0.75
a
8.66±0.55
a
8.10±0.84
a
7.52±0.59
a
8.27±0.25

12WAP
a
9.35±1.44
a
9.15±0.74
a
9.42±0.48
a
8.78±1.05
a
8.38±0.66
a
9.24±0.12

14WAP
a
9.91±1.45
a
9.47±0.71
a
10.52±0.57
a
10.27±0.31
a
9.91±0.34
a
10.00±0.04

16WAP
a
10.87±1.66
a
9.90±0.80
a
10.87±0.41
a
12.05±0.63
a
10.96±0.39
a
10.71±0.18

18WAP
a
11.01±1.69
a
10.43±0.99
a
11.19±0.52
a
12.47±0.80
a
11.43±0.42
a
10.98±0.15

20WAP
a
11.13±1.72
a
10.70±0.91
a
11.56±0.54
a
12.64±0.77
6a
10.79±1.2
a
11.51±0.09

T1= Tithonia diversifolia; T2= Vernonia amygdalina; T3= NPK; T4= NPK + Tithonia diversifolia, T5= NPK + Vernonia amygdalina, T6= Control
Mean±SEM (n=4). Column with the same letter are not significantly different at p≤0.05
Table 4. Effects of Treatments on Leaf Length (cm).
Treatments
T1
T2
T3
T4
T5
T6

6WAP
a
26.00±3.58
a
26.25±2.17
a
30.25±0.85
a
34.75±1.93
a
29.00±4.06
a
26.50±3.66

8WAP
ab
32.00±1.96
b
28.00±2.12
ab
32.00±1.00
a
38.00±2.97
ab
33.50±3.57
ab
30.25±2.29

10WAP
ab
37.50±0.96
b
31.00±2.08
ab
34.25±1.55
a
38.25±1.60
ab
37.50±3.23
ab
35.25±2.63

12WAP
a
40.75±0.95
a
33.00±2.08
a
34.00±2.58
a
41.75±2.39
a
41.25±3.90
a
40.75±3.20

14WAP
a
46.50±1.50
a
43.33±1.33
a
44.00±0.91
a
47.00±1.47
a
46.00±3.37
a
47.00±2.89

16WAP
ab
48.25±1.65
b
45.33±0.67
a
53.00±2.12
ab
49.75±0.85
ab
50.75±2.56
ab
50.33±0.88

18WAP
ab
49.75±2.21
b
46.67±1.33
ab
52.25±1.18
ab
52.25±2.29
a
53.50±1.32
a
54.67±2.67

20WAP
a
57.75±3.52
a
50.67±1.33
a
55.25±1.60
a
55.50±1.26
a
55.50±1.50
a
57.50±4.50

T1= Tithonia diversifolia; T2= Vernonia amygdalina; T3= NPK; T4= NPK + Tithonia diversifolia, T5= NPK + Vernonia amygdalina, T6= Control
Mean±SEM (n=4). Column with the same letter are not significantly different at p≤0.05
Table 5. Effects of Treatments on Leaf Breadth (cm).
Treatments
T1
T2
T3
T4
T5
T6

6WAP
8WAP
10WAP
12WAP
14WAP
16WAP
18WAP
b
a
a
a
a
a
a
14.25±1.89
15.75±1.38
18.50±0.50
20.50±0.65
24.00±0.91
26.25±0.95
26.00±1.47
ab
a
a
a
a
b
a
15.50±1.66
16.25±1.49
17.25±1.44
18.25±1.11
23.33±1.45
22.67±0.67
27.33±0.88
ab
a
a
a
a
a
a
17.75±0.85
18.25±0.63
18.75±0.85
19.50±0.65
22.25±0.25
25.50±1.04
29.25±0.75
a
a
a
a
a
ab
a
19.50±1.66
20.25±2.36
20.75±2.14
20.75±1.18
23.25±0.48
24.75±0.48
25.75±2.10
ab
a
a
a
a
ab
a
15.75±1.70
17.25±1.11
19.50±1.32
21.25±1.25
23.75±1.44
24.75±0.48
25.25±1.60
ab
a
a
a
a
a
a
14.50±1.26
16.25±1.03
18.50±1.04
20.75±0.75
24.67±1.20
25.00±1.00
28.33±2.96
T1= Tithonia diversifolia; T2= Vernonia amygdalina; T3= NPK; T4= NPK + Tithonia diversifolia, T5= NPK + Vernonia amygdalina, T6= Control
Mean±SEM (n=4). Column with the same letter are not significantly different at p≤0.05 using Duncan multiple range test.

20WAP
a
30.25±0.25
a
28.33±2.19
a
30.75±0.48
a
29.25±1.49
a
27.50±1.19
a
31.50±4.50
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Table 6. Effects of Treatments on Fresh Weight (Yield) of Cassava.
Treatment
T1
T2
T3
T4
T5
T6

Tuber fresh weight (g)
b
40.65±0.49
ab
41.48±1.42
ab
43.06±0.54
a
44.37±1.25
b
40.75±0.56
ab
41.42±0.88

T1= Tithonia diversifolia; T2= Vernonia amygdalina; T3= NPK; T4= NPK + Tithonia diversifolia, T5= NPK + Vernonia amygdalina,
T6= Control
Mean±SEM (n=4). Column with the same letter are not significantly different at p≤0.05 using Duncan multiple range test.
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