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ABSTRACT

Sweet potato (lpomoea batatas (L.) is a creeping annual crop plant commonly cultivated for its edible
tuber. It is a versatile crop well known for its dietary, medicinal, industrial and socio-cultural values.
However, Intensification of land use particularly for buildings, construction and other infrastructure
advancement in the urban centers had been reported to enhance unavailability of suitable hectarages of
lands and rapid depletion of soil nutrients. As a result of these unpleasant conditions, devising organic
means of maximizing, managing the available soil resources in the urban areas for dependable crop
production is crucial. This experiment was conducted at the Teaching and Research Farms, Ladoke
Akintola University of Technology, Ogbomoso, Oyo state. Soil samples were collected at 0—30cm soil
depth.

The composite sample was taken and air dried, crushed and sieved through 2 mm and 0.5 mm
sieves. Sweet potato vines measuring 25c¢m were planted concurrently both on the field and designated
cement sacks containing 30kg soil each. Six-fertilizer treatments tested were; TO= Control, T1=
Tithonia compost, T2= Composted Household wastes, T3= Rabbit droppings, T4= Poultry manure,
T5= Cow dung applied at 4tons/ha. For the field experiment, one plot per treatment was used with
treatments laid out in Randomized Complete Block Design (RCBD), replicated thrice.

Two pots per treatment was used for the pot experiment. The treatments were arranged in
Complete Randomized Design (CRD), replicated three (3) times. Application of different fertilizers
significantly enhanced growth, and yield of sweet potato, compared to the control in both field and pot
experiment.

Therefore, the study recommends that application of any of the organic source fertilizers such as
Tithonia, Rabbit droppings, household wastes, poultry manure and cow dung improves the growth
and yield of sweet potato in the study area

Keywom’: Tithonia compost, composted household wastes, Rabbit Droppings, Poultry manure
and Cow dung, Ipomoea batatas L.

INTRODUCTION

a perennial herbaceous vine cultivated as

an annual crop. Sweet potato (Ilpomoea
batatas L.) produces high root yields per unitarea
and time (Uwahet al., 2013; Duanet al., 2018).
Nevertheless, sweet potato crops take up large
amounts of nutrients from the soil (Echeret al.,
2009). Sweet Potato ranks third after rice and
wheat in terms of consumption in the world, and
first among root and tuber crops, followed by
cassava, sweet potato and yams in production
(Vollmer et al.,2017). Sweet Potato can be
compared only with rice, wheat, and maize for its
contribution towards securing food and nutrition
and avoiding poverty and hunger, especially in
developing countries, where food is extremely on

S weet potato ([pomoea batatas (L.) Lam) is

demand to feed a higher population living with
inherent social and political conflict
(Shetty, 2009). High nutrition (carbohydrates,
protein, dietary fibre, vitamins, minerals, amino
acids, etc.), easy digestibility, bulk quantity
production, efc. have made sweet potato the most
popular vegetable in the world (Fernandez-
Lopez et al., 2020, Setiawati,2020). The potential
of sweet potato to guarantee food security is
under-estimated as its uses is often limited to a
substitute food in African countries (Muktarez al;
2010).

There are varieties of natural fertilizers,
such as animal manures (cow dung and goat
manure), compost (plant residues, and food
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wastes), oil cakes and biological wastes, rock
phosphate (sedimentary rock), chicken litter and
bone meal as preferred to chemical or inorganic
fertilizers (Khan et al., 2022; Le Pera et al., 2022;
Madhu et al., 2022; Wakawa et al., 2022). Organic
manure is made from plant or animal sources
which contain elements that improve soil
fertility. The manure is the feces sourced as a by-
product from raising animals, while compost is
an organic matter that has undergone a natural
decomposition process. In many parts of the
world, sweet potato farmers prefer using chicken
manure as a fertilizer. Being a heavy feeder of
nutrients, sweet potato requires high amount of
Nitrogen, Phosphorus, and Potassium, and
chemical fertilizers as the main source of
nutrients used for potato cropping (Koch et
al., 2020, Smith 2020).

However, continuous dependence on
chemical fertilizers causes nutritional imbalance
and adverse effects on the physio-chemical and
biological properties of the soil. Due to the usage
of ammonium fertilizers and the leaching of
cations from the root zone (Muthoni, 2016, Scott
2021).

Urban Farming was implemented in cities around
the world, urban agriculture could produce 10%
of the global output of legumes, roots and
vegetables (Clinton et al., 2018). Urban Farming
may not produce enough food to replace
traditional farming; however, it can be a major
contributor to the food security of urban areas
both systemically, and in Emergency Readiness
(Darcel et al., 2019). Urban Agriculture(UA)
remains a relatively small, yet important
percentage of the larger food distribution system
in cities: Urban agriculture projects are intended
to replace traditional food retail or would claim to
lead to food self-sufficiency for individuals or for
cities” (Santo et al, 2016). Urban Agriculture
(UA) contribute to urban food security in
different regions, based on a low threshold of
urban land required to grow the daily vegetable
intake for the urban poor (Badami and
Ramankutty, 2015

Experimental Site

The experiment was carried out at the
Teaching and Research Farm, Ladoke Akintola
University of Technology, Ogbomoso, Oyo
State. The climate of Ogbomoso is mostly
influenced by the North East trade wind and
south monsoon wind. The temperature of the area
ranges from 28- 33°C. Ogbomoso falls in the
Southern Guinea savannah agro-ecological zone

of Nigeria 8° 10° 15” N and 4° 16’ 12°E. The
humidity of the area is high (74%) all year round
except in January when the dry wind from the
north flows in. Annual rainfall is over 1000mm
(Babajideetal., 2012).

Soil sampling and Analysis

After land preparation, pre planting
collection of soil sample was carried out
randomly using soil auger at a depth of 0-30cm.
Soil samples (0 — 15 cm depth) were taken
randomly with soil auger before planting.
Composite soil sample was air — dried, crushed
using ceramic mortar and pestle to pass through 2
mm and 0.5 mm sieves to remove unwanted
materials like stones, plants remains and debris.
Particle size was determined by hydrometer
method (Gee an Or, 2002). Soil acidity levels
were evaluated with a 1:2 (soil: water) ratio after
15 minutes equilibrium period using a glass
electrode in pH buffer 4, 7 and 9 (Mclean, 1982).
The random sampling were bulked into a
composite sample and taken to the laboratory for
analysis of the soil physical and chemical
properties.

Treatments

There were six (6) treatments laid out as
randomized complete block design (RCBD)
replicated three (3) times which were T,
(control), T1 (Tithonia application), T2
(Composted Household waste), T3 (Rabbit
droppings), T4 (Poultry manure), TS (Cow
dung). One plot per treatment was used for field
experiment while two pots per treatment was
used for pot experiment. The treatments were
arranged in complete randomized design (CRD)
and replicated three times.

Data collection and Analysis

Data were collected on the following
parameters after four weeks of planting (4WAP);
vine length, number of leaves per plant and
number of branches per plant, fresh shoot weight
and dry shoot weight and tuber yields. All data
collected were subjected to analysis of variance
(ANOVA) procedure in SAS and significant
means were separated using Duncan’s multiple
range test (DMRT) at p<0.05 (SAS, 2019).

Results and Discussion
Soil physical and chemical properties of
sample used.
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Table 1: Physical and chemical Analysis of the
soil sample used

Soil :
characteristics Values
pH (H20) 6.10
Organic Carbon (gkg™) 3.26
Total N (gkg™) 0.09
Available P (mgkg™') 4.94
Fe (mgkg™) 11.40
Cu (mgkg™) 2.98
Zn (mgkg™) 2.74
Exchangeable K (cmolkg™!)  0.09

Exchangeable Na (cmolkg!)  0.28
Exchangeable Ca (cmolkg?) 3.16
Exchangeable Mg (cmolkg™) 3.58

Sand (gkg™) 860.20

Silt (gkg™) 70.30

Clay (gkg™) 69.50
Textural class Sandy loam

Tablel above shows the soil physical and
chemical properties used. The soil is slightly
acidic with pH 6.10 and grossly low in essential
nutrients particularly N (0.09 g kg"), P (4.94 mg
kg")and K (0.09 Cmol kg") and the textural class
is Sandy loam.

Effect of fertilizer types on Vine length under
urban and conventional farming condition

Table 2: Effect of fertilizer types on Vine length
under urban and conventional farming

Treatment VL4 VL8 VL12 VL14

TO 69.8¢(37.7¢)  141cd(55.1e)  153.9cd(62.8¢)  161.6cd(65.40)

Tl 79.9b(49.4d)  149.3bcd(67.7¢) 169.4bc(76.1c)  177.2bc(75.3d)

T2 78.5b(38.6¢)  131.8d(62.0d)  143d(70.0d) 151.4d(70.5¢)

T3 81.3b(65.1c)  152.9bc(81.3c)  155.8cd(92.8b)  165.3cd(88.8c)
T4 81b(70.4b)  106b(88.5b)  177b(92.8b) 183.3b(99.8b)
Ts 86.1a(81.6a)  183.4a(98.52)  197.1a(104.7a)  205.9a(113.1a)

Means followed by the same letter are not
significantly different at 5% probability level,
using Duncan Multiple Range Test (DMRT). TO
(control), T1 (Zithonia), T2 (Household waste),
T3 (Rabbit Droppings), T4 (Poultry manure), TS
(Cow dung). VL: Vine length.
Values without parenthesis are for field experiment while v
alues in parenthesis belong to the sack experiment

Table 2 shows the effect of fertilizer types on
vine length under urban and conventional
farming condition. Applications of organic
fertilizer enhanced the vine length of sweet
potatoes under sack conditions. At 4 weeks, T5
that received cow dung has the highest value
(81.6 cm) and is significantly higher than other
treatments with the least value (37.7 cm) from the
control. At 8 weeks, TS5 that received cow dung
has the highest value (98.9 cm) and is
significantly different from other treatments with
the least value (55.1 cm) from the control. At 12
weeks, T5 that received cow dung has the highest
value (104.7 cm) and is significantly different
from other treatment with the least value (62.8
cm) from the control. At 14 weeks, TS5 that
received cow dung has the highest value (113.1
cm) and is significantly different from other
treatment with the least value (65.4 cm) from the
control.

Field conditions

At 4 weeks, T5 that received cow dung has
the highest value (86.1 cm) which is significantly
different from other treatment with the least value
(69.8 cm) from the control. At 8 weeks, T5 that
received cow dung has the highest value (183.4
cm) which is significantly different from other
treatment with the least value (106.0 cm) from T4
that received poultry manure. At 12 weeks, T5
that received cow dung has the highest value
(197.1 cm) which is significantly different from
other treatment with the least value (143.0 cm)
from T2.

Effect of fertilizer types on number of
branches under urban and conventional
farming condition

Table 3: Effect of fertilizer types on number of
branches under urban and conventional
farming condition

Treatment NB4 NBS8 NB12 NB14

TO 3.0c(3.0c)  6.0d(4.0c) 6.0e(5.0d)  6.0e(5.0d)
T1 3.0c(3.6b) 7.0b(53b)  8.0c(6.0c) 8.0c(6.0bc)
T2 5.0a(4.7a)  9.0a(7.6a) 10.0a(9.3a) 10.0a(8.3a)
T3 4.0b(4.0b) 6.0bcd(5.3b) 8.0c(6.0c) 8.0c(5.6bcd)
T4 40b(40b) 6.0cd(5.6b)  7.0d(6.0C  7.0d(5.3cd)
TS 5.0a(4.0b)  7.0bc(5.8b)  8.0b(7.0b) 9.0b(6.3b)

Means followed by the same letter are not significantly different at
5% probability level, using Duncan Multiple Range Test
(DMRT). TO (control), T1 (Tithonia), T2 (Household waste), T3
(Rabbit Droppings), T4 (Poultry manure), TS (Cow dung). NB:
Number of Branches.
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Values without parenthesis are for field experiment while v
alues in parenthesis belong to the sack experiment

Table 3 reveals the effect effect of fertilizer types
on number of branches under urban and
conventional farming condition. Applications of
organic fertilizer enhanced the number of
branches of sweet potatoes under sack
conditions. At 4 weeks, T2 that received
household waste compost has the highest value
(5.0) and is significantly different from other
treatment with the least value (3.0) from the
control. At 8 weeks, T2 that received household
waste compost has the highest value (8.0) and is
significantly different from other treatment with
the least value (4.0) from the control. At 12
weeks, T2 that received household waste
compost has the highest value (10.0) and is
significantly different from other treatment with
the least value (5.0) from the control. At 14
weeks, T2 that received household waste
compost has the highest value (9.0) and is
significantly different from other treatment with
the least value (5.0) from the control.

Field conditions

At 4 weeks, T2 that received household
waste has the highest number of branches with
the value (5.0) and is significantly different from
other treatment with the least value (3.0) from
control, Table 4.3. At 8 weeks, T2 that received
household waste has the highest value (9.0) and is
significantly different from other treatment with
the least value (6.0) from control. At 12 weeks,
T2 that received household waste has the highest
value (10.0) and is significantly different from
other treatment with the least value (6.0) from
control. At 14 weeks, T2 that received household
waste has the highest value (10.0) and is
significantly different from other treatment with
the least value (6.0) from control

Effect of fertilizer types on number of leaves
under urban and conventional farming
condition
Table 4: Effect of fertilizer types on number of
leaves under urban and conventional farming
condition

Treatment NL4 NL8 NL12 NL14

TO 73e(64.0d) 139.6d(55.0e) 163d(62.0¢) 187.3¢(65.0f)
T1 80.3bc(69.0c)  262.3b(67.0d) 298.3b(76.0c)  326b(75.0d)
T2 75de(37.0e) 147d(62.0d) 178.6d(70.0d)  209.6¢(70.0e)
T3 82.3b(73.0b) 232.6¢(98.0¢) 267¢(89.0b) 326.6b(88.0c)
T4 78c¢d(76.0a) 143.3d(88.0b) 174d(92.0b) 204.3¢(79.0b)
T5 89.6a(79.0a) 290a(98.0a) 323.6a(104.0a) 359a(113.0a)

Means followed by the same letter are not significantly
different at 5% probability level, using Duncan Multiple
Range Test (DMRT). TO (control), T1 (Tithonia), T2
(Household waste), T3 (Rabbit Droppings), T4 (Poultry
manure), T5 (Cow dung). NL: Number of Leaves.
Values without parenthesis are for field experiment while v
alues in parenthesis belong to the sack experiments.

Table 4 shows the effect of fertilizer types on
number of leaves under urban and conventional
farming condition. Applications of organic
fertilizer enhanced the number of leaves of sweet
potatoes under sack conditions. At 4 weeks, T5
that received cow dung has the highest value
(79.0) and is not significantly different from T4
that received poultry manure but significantly
different from other treatment with the least value
(37.0) from T2 that received household waste. At
8 weeks, TS5 that received cow dung has the
highest value (98.0) and is significantly different
from other treatment with the least value (55.0)
from the control. At 12 weeks, T5 that received
cow dung has the highest value (104.0) and is
significantly different from other treatment with
the least value (62.0) from the control. At 14
weeks, TS5 that received cow dung has the highest
value (113.0) and is significantly different from
other treatment with the least value (65.0) from
the control. The order of increase was T5 >

Field conditions

At 4 weeks, TS5 that received cow dung has the
highest value (89.6) and is significantly different
from other treatment with the least value (73.0)
from the control. At 8 weeks, T5 that received
cow dung has the highest number of leaves with
the value (290.0) and is significantly different
from other treatment with the least value (140.0)
from the control. At 12 weeks, T5 that received
cow dung has the highest value (324.0) and is
significantly different from other treatment with
the least value (163.0) from the control. At 14
weeks, T5 that received cow dung has the highest
value (359.0) and is significantly different from
other treatment with the least value (187.3) from
the control.

Effect of fertilizer types on yield of sweet
potato under urban and conventional farming
condition

Table 5: Effect of fertilizer types under urban and
conventional farming condition on yield
parameters.
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Treatment  Typer Fresh Shoot Dry Shoot
Weight (kg) Weight (kg) Weight (kg)
TO 120.7¢(260.9d) 88.1bc(89.8d) 33.33d(33.9¢)
T1 735.3ab(615.2a) 194.5b(196.8d) 53.9bc(54.6b)
™ 861.8a(544.72)  108.3¢(108.9¢)  44.8¢(35.2¢)
e 722.9ab(465.5bc)  161.9bc(168.8bc)  55b(55.9b)
T4 587.4bc(425.0bc) 155.7bc(172.5bc)  45¢(45.6b)
Ts 487.8¢(389.4c)  263a(265.2a) 73.8a(79.92)

Table 5 shows the effect of fertilizer types on
yield of sweet potato under urban and
conventional farming condition. Applications of
organic fertilizer enhanced the yield of sweet
potatoes under sack conditions. T1 that received
Tithonia has the highest value of sweet potato
tuber (615.2 kg) and is not significantly different
from T2 that received household waste but
significantly different from other treatments with
the least value (389.4 kg) from T5 that received
cow dung. T5 that received cow dung has the
highest value (265.2kg) of fresh shoot weight and
is significantly different from other treatment
with the least value (108.9kg) from T2 that
received household waste. T5 that received cow
dung has the highest value (79.9kg) of dry shoot
weight and is significantly different from other
treatment with the least value (33.9kg) from the
control.

Field Conditions

T2 that received household waste has the
highest value (861.8 kg) of tuber weight and is
not significantly different from T1 that received
Tithonia and T3 that received rabbit droppings
but significantly different from other treatment
with the least value (420.7 kg) from the control.
T5 that received cow dung has the highest value
(263.0 kg) of fresh shoot weight and is
significantly different from other treatment with
the least value (108.3) from T2 that received
household waste. T5 that received cow dung has
the highest value (73.8 kg) of dry shoot weight
and is significantly different from other treatment
with the least value (33.3 kg) from the control.

Discussion

In the pre-cropping soil analyses, it showed
that the soil was slightly acidic and was grossly
low in essential nutrients, total nitrogen (N) with
a value of 0.09g/kg, available phosphorus
(4.94¢g/kg), and exchangeable potassium
(0.09cmol/kg). It showed that the experimental

plot was inadequate in nutrients and therefore
there will be need to apply fertilizer to meet the
nutrient needed for optimum growth and yield of
sweet potato. These results are in agreement with
the other earlier researchers (Babajide et al,
2008).

The observation in this work showed that

cow dung tested, significantly influenced the
length of primary vines of sweet potato both
under the field and sack conditions. Also, the
values of the number of leaves obtained from
most of treatments were not significantly
different from one another. Control had the least
value across all the parameters measured. The
values obtained on the number of branches were
not significantly different from each other under
field and sack conditions. The study’s finding that
fresh biomass and tuber weight significantly
increases with the addition of all the organics
tested, especially Tithonia compost and
household waste.
This work therefore shows that agricultural
practices can be done even on improvised soils in
urban areas where there is little or no lands for
cultivation.

Conclusion and Recommendation

All treatments applied significantly
improved the growth and yield irrespective of
farming conditions. Composted household
wastes significantly improved the growth and
yield of sweet potato treatment tested. However,
the values obtain from 7ithonia and Rabbit
droppings were not significantly different from
household waste on the field experiment while in
the sack experiment, household waste was
significantly different from all others. This study
recommend that application of organic source
fertilizers such as 7ithonia and Rabbit droppings,
household waste improves growth and yield of
sweet potatoes
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