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ABSTRACT

An experiment was conducted in the Teaching and Research Farm of the Faculty of
Agriculture and Veterinary Medicine, Imo State University, Owerri, during the early
cropping season of 2019, to evaluate the effect of vine nodes and different poultry manure
levels on performance of orange-fleshed sweet potato (Ipomoea batata (L.). The experiment
was arranged in a Randomized Complete Block Design (RCBD) using split plot with nine
main plots represented by the three different vine nodes (vine with 3 nodes, vine 4 nodes and
vine with 5 nodes). The organic manure treatments constituted the subplots. The total
subplots used were 36. The experiment was replicated three times. The poultry manure levels
(0ton/ha, 5ton/ha, 10ton/ha and 15ton/ha) were collected from Faculty Farm and applied into
the soil 3 weeks after planting. Data were collected on vine length, number of leaves per plant
number of vines per plant, number of tubers per plant, fresh tuber weight per plant and fresh
tuber yield per plant. The plants that developed from vines with 5 nodes produced the highest
number of leaves per plant (333.58 leaves) which differed significantly (P≤0.05) from the
number of leaves (261.92 leaves) obtained from vines with 3 nodes. The plants that
developed from vines with 5 nodes produced the highest fresh tuber yield of 18.42ton/ha
which differed significantly from vines with 4 nodes (11.63ton/ha) a vines with 3 nodes
(11.45ton/ha). The plants that received poultry manure rate of 15/ha gave the highest fresh
tuber yield of 20.67ton/ha, which differed significantly from the fresh tuber yield
(6.28ton/ha) obtained from plant without any manure and plant that were treated with 5ton/ha
of poultry manure. The cutting with 5 nodes and manure treatment rate of 15ton/ha
performed best compared to the results obtained from other treatments.
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INTRODUCTION

Sweet potato (Ipomoea batatas (L.) Lam) is a plant grown for its tuberous roots or root
vegetable in tropical and sub-tropical regions (Scott et al., 2000). Orange flesh sweet potato
is rich in B-carotene (precursor for vitamin A) (Sreekanth, 2008). Vitamin A deficiency is the
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major nutritional problem in many developing countries. The strategy of increasing orange
flesh sweet potato consumption helps to alleviate vitamin A deficiency, which causes night
blindness (Anderson et al., 2007). Notwithstanding, Africa’s comparatively small share of
production compared with China. Some African countries where it is a staple food such as
Burundi, Rwanda and Uganda are among those with the greatest sweet potato per-capita
production (Anonymous, 2010). Due to the increasing awareness of the importance of sweet
potato in managing vitamin A deficiency, it is becoming a crucial food security crop among
the vulnerable in Ghana, though it has been neglected for many years (IFAD, 2004).

Sweet potato varieties grown by farmers throughout Sub-Saharan Africa, especially
Eastern and Southern Africa are white or cream-fleshed, and contain little or no beta
carotene. This may account for the observation that many rural people in the same areas,
particularly children, suffer from vitamin A deficiency (Stathers et al., 2005). On the other
hand, 80g of locally breed orange-fleshed sweet potato varieties or those introduced from
other parts of the world contain sufficient beta-carotene that provides 66% of recommended
dietary allowance (RDA) of vitamin A, which plays an important role in eliminating vitamin
A deficiency (Stathers et al., 2005).

Evidence exists that the orange-fleshed varieties may also have a major impact on
other diseases, such as limiting the transmission of the HIV/AIDS virus from pregnant
mothers to their babies, anaemia (low amount of red blood cells) and malaria (Stathers et al.,
2005). An orange-fleshed variety, rich in beta-carotene has been identified as the least
expensive, year round source of dietary vitamin A and plays a vital role in boosting
household nutrition (Stathers et al., 2005). Average yields of 5 tonnes/ha in Africa is low
compared to those of 14 tonnes/ha in other developing regions of Asia (example in China),
(Stathers et al., 2005). The long-term challenge for sweet potato development in Sub-Saharan
Africa is to increase production per unit area; yield has not only remained static but is below
the continental average (Stathers et al., 2005). Sweet potato is considered to be the most
widely grown root crop in sub-Saharan Africa, covering an estimated 2.1 million hectares
with an annual estimated production of 9.9 million tones of roots (Stathers et al., 2005).

The agricultural lands in Nigeria consist of fragile soils with thin layer of coarse –
textured top soils and dominance of low activity clays as products of intensive weathering
and leaching processes (Ahn, 1993). The low inherent fertility status limits the development
of sustainable crop production systems even as nutrients are rapidly lost following the
opening up of lands for cultivation. Hence, the need to maintain the fertility of upland soils
for continuous crop production that emphasizes the use of external inputs at economic levels
(Ahn, 1993).

Organic farming has a steady growth, and has recently increased tremendously
worldwide (Breekanth, 2008). According to the USDA National Organic Programme, one of
the standard practices is the use of organic fertilizers, which is a soil amendment derived
from natural resources that guarantees at least the minimum percentage of nitrogen,
phosphorus and potassium. Hence, the soil is fertilized through crop rotation, cover crop, and
use of animal or plant waste materials etc (Madukwe et al., 2008).

However, when using animal waste as a fertilizer, it is essential to establish an
optimum application rate, for a particular crop. The reason for establishing the manure
optimal rate is to avoid under fertilization or over fertilization which can adversely affect the
crop of interest. Madukwe et al. (2008) reported that application of too little manure could
lead to inadequate growth of crop. On the other hand, applying too much manure may reduce
the quality of crop and can also lead to surface and ground water contamination. It is
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therefore, essential to determine the appropriate rate of poultry manure for high yield and
good quality of orange-fleshed sweet potato.

The number of vine nodes used as planting materials may be an important aspect of
yield variability. Increase in node number might result in more nodes buried and more roots
initiated from the nodes for early establishment (Onwuneme and Sinha, 1991). In higher node
number cuttings, early rapid growth and tuber initiation began earlier than in lower node
number cuttings. This translates into higher tuber yield in the higher node vine cuttings
irrespective of the number of nodes in each vine (Onwuneme and Sinha, 1991).

Some of the limiting factors which affect orange fleshed potato performance are lack
of clean seed, poor seed distribution system and poor agronomical practices. For the purpose
of getting optimum yield through the application of poultry manure and different vine nodes,
the objective of the study was therefore to ascertain the effect of different levels of poultry
manure and vine nodes on leaf formation and tuber yield of the crop.

MATERIALS AND METHODS

Experimental Location and Conditions

The experiment was carried out at the Teaching and Research Farm of the Faculty of
Agriculture and Veterinary Medicine, Imo State University, Owerri. Owerri lies between
longitude 6035’E and 700’E and latitude 5010’N and 600’N with an altitude of 91.0m above
sea level within the South East rain forest agricultural zone of Nigeria. The area maintains an
annual rainfall of 2,000mm, mean temperature of 280C and relative humidity of 75%
(NIMET, 2016).

Experimental Materials

The materials used for the study were orange-fleshed sweet potato vines, and
implements like cutlass, rake, spade, hoe, manual and electronic weighing balance, measuring
tape and oven. The vines used for the propagation of orange-fleshed sweet potato were
collected at Imo State Agricultural Development Programme (Imo State ADP) Owerri.
Poultry manure that was applied was gotten from Teaching and Research Farm of the Faculty
of Agriculture and Veterinary Medicine, Imo State University, Owerri.

Experimental Design and Field Layout

The experimental area of 11m x 11m (121m2) was cleared manually with the use of
cutlass, spade and rake and the field laid out in a Randomized Complete Block Design
(RCBD), using split plot with four different levels of poultry manure which were replicated 3
times. The vine lengths constituted main plots while organic manure constituted sub-plots.
The experiment involved 3 different vine nodes and 4 rates of poultry manure.

Experimental manure treatments:

Treatment one - 0t/ha of poultry manure
Treatment two - 5t/ha of poultry manure
Treatment three - 10t/ha of poultry manure
Treatment four - 15t/ha of poultry manure

Planting Procedure and Treatment Application

The experimental plot was cleared and ploughed and random soil samples from the
depth of 0 – 15cm were obtained for physical and chemical analyses before planting. After
which, beds were made and the different manure treatments were applied on the bed and
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incorporated into the soil one week before planting. At the same time, freshly harvested
orange-fleshed sweet potato vines of the cultivar “Tulla” with 3 nodes, 4 nodes and 5 nodes
were planted at an angle of 450 with two nodes buried in the soil and the other one, two, three
nodes exposed respectively on top of the beds and from them new vines were sprouted out.
The vines were planted at a spacing of 1m x 1m giving rise to 3 plants per ridge. Weeding
was done manually at 2, 4 and 8 weeks after planting and harvesting was done at 4 months
after planting.

Data Collection

Data were collected and recorded for analysis on the following parameters;

1. Vine length: The vines were sampled and measured randomly at two weeks interval
with the use of a tap 4 weeks after planting, 6 weeks after planting, 8 weeks after
planting, 10 weeks after planting and 12 weeks after planting.

2. Number of leaves per plant: This was the visual counting of the leaves at 4 weeks
after planting, 6 weeks after planting, 8 weeks after planting, 10 weeks after planting
and 12 weeks after planting.

3. Number of vines per plant: This was obtained by counting the number of vines at 4
weeks after planting, 6 weeks after planting, 8 weeks after planting, 10 weeks after
planting and 12 weeks after planting.

4. Number of tubers per plant: The number of tubers produced per plant were counted
and recorded at harvest

5. Fresh weight per plant: The weight of tubers per plant was determined using
weighing balance.

6. Fresh tuber yield/ha: This was the yield of the fresh tuber/ha.

Data Analysis

The data collected were subjected to the Analysis of Variance (ANOVA) and
treatment means were separated using Duncan Multiple Range Test method at 5% level of
significance.

RESULTS

Physical and Chemical Properties of the Soil

Table 1 shows the physico-chemical properties of the soil of the experimental area.
The soil sandy loam soil with 80.20% sand, 13.40% clay and 6.40% silts. The soil had a total
exchangeable acidity of 1.50cml/kg soil. The organic matter level is 3.23% with the organic
carbon content of 1.87%. The total nitrogen is 0.161% and available phosphorus of
8.24mg/kg-1 with base saturation of 75.8% (Table 1).

Nutrient Composition of the Poultry Manure Used
Table 2 shows the summary of the nutrient composition of the poultry manure having

4.70 of pH with 3.36% moisture content with nitrogen content of 1.34% and the calcium,
potassium and phosphorus content of the poultry manure were 2.40mg/litre, 1.12mg/litre,
1.65mg/litre and 0.69mg/litre respectively (Table 2). The analysis of poultry manure showed
that it was acidic.

Number of Vines per Plant
Summary of the effect of vine nodes and poultry manure is shown in Table 3. The

number of vines per plant was affected by vine nodes significantly (P≤0.05). The number of
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vines per plant obtained from vines with five nodes at different weeks were statistically
(P≤0.05) similar to the number of vines per plant obtained from vines with 4 nodes. The
values were significantly higher (P≤0.05) than the number of vines from the plants that
developed from vines with three nodes (Table 3). The plants that received 15ton/ha of poultry
manure produced the highest number of vines per plant at 4 weeks after planting. The value
was significantly higher (P≤0.05) than other values. But the control produced the least
number of vines per plant (28.91 vines) which was significantly low than all other values
(Table 3). The same trend was applicable at 6 weeks after planting, 8 weeks after planting, 10
weeks after planting and 12 weeks after planting.

Vine Length per Plant

The statistical analysis of data revealed that vine nodes had no significant effect
(P≤0.05) on vine length of the plant. The plants that developed from vine with 5 nodes
produced the longest vine length, while the vine with 3 nodes produced the least vine length
(Table 4).

The result of the study revealed that poultry manure treatments had significant effect
on vine length of the crop (Table 4). At 4 weeks after planting, the plants that received
15ton/ha of the poultry manure the longest vine length of 16.58cm, which was statistically
similar (P≤0.05) to the value (16.08cm) obtained from 10ton/ha treated plant. These values
were significantly higher than other values. The plants without any manure treatment gave
the least vine length of 10.54cm which was significantly lower (P≤0.05) than other values
(Table 4). The same trend was applicable at 6 weeks after planting, 8 weeks after planting, 10
weeks after planting and 12 weeks after planting.

Number of Leaves per Plant
The summary of the effect of vine nodes and poultry manure on number of leaves per

plant is shown in Table 5. At WAP the plants that developed from vine with 5 nodes
produced the highest number of leaves (48.33 leaves) per plant. The value was statistically
similar (P≤0.05) to the number of leaves (45.9 leaves), recorded from the plants that
developed from vines with 4 nodes.

At 6 weeks after planting, the least number of leaves per plant (93.58 leaves) was
recorded from the vine with 3 nodes which differed significantly from other values (Table 5).
While the highest number of leaves per plant (145.83 leaves) was recorded from the vine with
5 nodes, which was statistically the same (P≤0.05) to the value (139.75 leaves) obtained from
same trend was applicable at 8 weeks after planting, 10 weeks after planting and 12 weeks
after planting.

In terms of manure treatment, significant effect was revealed from the data analysis.
At 4 weeks after planting, 15ton/ha of poultry manure gave the highest number of leaves
(57.22 leaves) per plant, which differed significantly (P≤0.05) from all other values.
However, the lowest number of leaves per plant (21.78 leaves) was recorded from the control
plants, which was significantly different (P≤0.05) from the values of other treatment levels
(P≤0.05).

At 6 weeks after planting, the highest number of leaves (175.44 leaves) was recorded
from the plants that received 20ton/ha of poultry manure which showed significant difference
(P≤0.05) from the values obtained plants (Table 5).

At 8 weeks after planting, the highest number of leaves per plant (218.33 leaves) was
obtained from the plants that received 20ton/ha of poultry manure. The value showed
significant difference (P≤0.05) from all other manure. However, the lowest number of leaves
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per plant (142.92 leaves) was recorded from the control, which differed significantly from all
other values (Table 5). This trend was applicable at 10 weeks after planting and 12 weeks
after planting.

Number of Fresh Tubers per Plant
The statistically analysis of data revealed that vine nodes had no significant effect

(P>0.05) on number of tubers per plant (Table 6). The number of tubers obtained from vine
with 3 nodes, vine with 4 nodes and vine with 5 nodes were 9.00 tubers, 9.83 tubers and
11.33 tubers respectively (Table 6).

In terms of manure application, the highest number of tubers per plant of (14.22
tubers) was recorded from the plants that received 15ton/ha of poultry manure which was
significantly different (P≤0.05) from the number of tubers obtained from the 0ton/ha and
5ton/ha treated plants (Table 6).

Fresh Tuber Weight per Plant

The plants that developed from vine with 5 nodes produced the highest fresh tuber
weight per plant (1.83kg/plant) which was significantly differently (P≤0.05) from
1.40kg/plant and 1.45kg/plant obtained from vine with 3 nodes and vine with 4 nodes
respectively.

The least fresh tuber weight per plant (0.93kg) recorded from the control plants
differed significantly from all other value (P≤0.05). However, the highest (1.69kg/plant) fresh
tuber weight was recorded from the plant that received 20ton/ha of manure which differed
significantly from fresh tuber weight obtained from the 0ton/ha and 5ton/ha of poultry
manure treated plants (Table 6).

Fresh Tuber Yield/ha

The summary of the effect of vine nodes on the fresh tuber yield is shown in Table 6.
Vine with 5 nodes produced the highest yield of 18.42ton/ha which was significantly higher
(P≤0.05) than the yield obtained from vine 3 nodes (11.63 ton/ha) and the yield from vine
with 4 nodes (11.63ton/ha).

In terms of poultry manure effect, the highest yield per ha of 20.67ton was recorded
from 15ton/ha treated plants, which differed significant (P≤0.05) from 6.28ton/ha and 12.44
to recorded from the control plants and 5ton/ha treated plants respectively (Table 6).

DISCUSSION

The result of the study revealed that vine nodes and poultry manure had significant
effect (P≤0.05) on growth parameters of orange-fleshed sweet potato. The highest number of
vines per plant was recorded from vines with 5 nodes. This implies that vines with 5 nodes
had potentials to produce many vines. There was significant difference (P≤0.05) among
different poultry manure levels. Plants treated with 15ton/ha of poultry manure produced the
highest number of vines. This implies that 15ton/ha of the poultry manure had enough
nutrient needed for better plant growth.

There was significant different among the three difference vine nodes observed from
the number of leaves (P≤0.05). Different levels of poultry manure also had significant effect
on number of leaves per plant. The highest number of leaves was obtained from 15ton/ha of
poultry manure. This implies that it contains appropriate essential nutrient elements
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associated with high photosynthetic activities which promoted leaves formation. This result is
in conformity with the finding of Oleniyi and Ajibolu, (2008), in tomato production in which
they reported that high levels of poultry manure could increase the foliage formation when
compared with lower rates.

Vine length was affected by vine nodes and different manure rates significantly
(P≤0.05). This suggests that increase in node number resulted in more nodes buried on the
ground leading to more roots initiation from the nodes for early establishment of the crop.

The result of the study indicated that there was significant difference (P≤0.05) among
the three different vine nodes on the fresh tuber yield. However, vine with 5 nodes gave the
highest fresh tuber yield which was significantly different (P≥0.05) from others. In terms of
poultry manure levels, there was significant difference (P<0.05) among the different poultry
manure levels on the fresh tuber yield (kg/ha).

However, 15ton/ha poultry manure gave the highest fresh tuber yield which was
significantly different from control, and 5ton/ha yield values. This implies that 15ton/ha of
poultry manure was able to provide the plant nutrient essential for tuber formation of orange
fresh sweet potato. This result is in accordance with the findings of Madukwe et al. (2008)
who reported higher yield of cowpea with 15ton/ha of poultry manure.

CONCLUSION
The result of the findings revealed that vine nodes and different levels of poultry

manure had significant effects on the performance of orange-fleshed sweet potato. Vine with
5 nodes performed best among other vine nodes.

Also, the poultry manure rate of 15ton/ha gave the best result in terms of growth
attributes, yield and yield attributes.

Based on the above findings, the following recommendations are made;

1. Vine with 5 nodes should be used by orange-freshed sweet potato producers for better
fresh tuber yield

2. Poultry manure rate of 15ton/ha should be used for good yield of orange-freshed
sweet potato. Also further research is recommended using vines with more than 5
nodes and above 15ton/ha of poultry manure in the study area.

Table 1: The Physical and Chemical Properties of the soil before planting

Soil Properties Status
pH (H2O) 6.23
pH (Kcl) 5.04
Sand (%) 80.20
Silt (%) 6.40
Clay (%) 13.40
Textural class Sandy loamy
Organic carbon (%) 1.87
Organic matter (%) 3.23
Total exchangeable acid (cmol/1kg/soil) 1.50
Aluminum (cmol/1kg/soil) 1.00
Hydrogen (cmol/1kg/soil) 0.50
Total Nitrogen (%) 0.161
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Calcium (cmol/1kg/soil) 2.80
Mg2+ (cmol/1kg/soil) 1.35
K+ (cmol/1kg/soil) 1.31
Na+ (cmol/1kg/soil) 0.24
Cation Exchange Capacity (cmol/1kg/soil) 6.20
Base Saturation (%) 75.8
Available Phosphorus (mgkg-1) 8.24

Table 2: Nutrient composition of the poultry manure used

Manure pH M.C
(%)

N2

(Mg/litre)
Ca

(Mg/litre)
K

(Mg/litre)
P

(Mg/litre)
Mg

(Mg/litre)
4.70 3.36 1.34 2.40 1.12 1.65 0.69

Table 3: Effect of vine nodes and poultry manure on number of vines per plant of
orange fleshed sweet potato

Treatment Sources 4WAP 6WAP 8WAP 10WAP 12WAP
A.  Vine Nodes
Vine with 3 nodes 4.07b 6.33b 7.33b 10.25b 7.75b

Vine with 4 nodes 5.92a 8.58a 14.58a 14.83a 15.92a

Vine with 5 nodes 6.42a 9.42a 15.25a 18.3a 20.83a

B.  Poultry Manure
0 ton/ha 2.56a 5.33c 6.67c 8.20b 11.01c

5 ton/ha 6.89b 7.11b 81.67b 10.11b 13.00b

10 ton/ha 6.67b 7.56b 11.89a 13.78a 16.00a

15 ton/ha 7.89a 9.78a 12.67a 13.11a 16.78a

Interaction N.S N.S N.S N.S N.S

Means in the same column with the same letter are not significantly different (P<0.05)
according to Duncan Multiple Range Test.

N.S means not significant

Table 4: Effect of vine nodes and poultry manure on vine length per plant of orange-
fleshed sweet potato

Treatment Sources 4WAP 6WAP 8WAP 10WAP 12WAP
A.  Vine Nodes
Vine with 3 nodes 13.32a 114.08a 182.96a 208.42a 280.00a

Vine with 4 nodes 15.72a 177.51a 200.29a 258.79a 283.00a

Vine with 5 nodes 16.75a 161.38a 204.03a 268.50a 301.08a

B.  Poultry Manure
0 ton/ha 10.54c 123.64c 133.06c 158.61c 190.22c

5 ton/ha 14.60b 132.91b 139.33b 163.67b 266.56b

10 ton/ha 16.06a 175.46a 211.00a 231.56a 269.44a

15 ton/ha 16.58a 171.96a 230.11a 254.44a 300.22a

Interaction N.S N.S N.S N.S N.S

Means in the same column with the same letter are not significantly different (P<0.05)
according to Duncan Multiple Range Test.
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Table 5: Effect of vine nodes and poultry manure on number of leaves per plant of
orange fleshed sweet potato

TREATMENT
SOURCES

4WAP 6WAP 8WAP 10WAP 12WAP

A.  Vine Nodes
Vine with 3 nodes 28.91b 93.58b 142.92b 236.25b 261.92b

Vine with 4 nodes 45.91a 139.75a 190.58a 295.08a 308.50a

Vine with 5 nodes 48.33a 145.83a 193.33a 194.50b 333.58a

B.  Poultry Manure
0 ton/ha 21.78a 82.33c 104.56d 107.89d 168.11c

5 ton/ha 46.00b 118.56b 153.89c 183.56c 190.33c

10 ton/ha 49.89b 158.56ab 194.67ab 252.67b 305.22b

15 ton/ha 57.22a 175.44a 218.33a 283.00a 326.67a

Interaction N.S N.S N.S N.S N.S

Means in the same column with the same letter are not significantly different (P<0.05)
according to Duncan Multiple Range Test.

Table 6: Effect of vine nodes and poultry manure on yield and yield attribute of sweet
potato

Treatment Sources Number of fresh
tuber per plant

Fresh tuber weight per
plant (kg/plant)

Yield per ha
(ton/ha)

A. Vine Nodes
Vine with 3 nodes 9.00a 1.40b 11.45b

Vine with 4 nodes 9.83a 1.45b 11.63b

Vine with 5 nodes 11.33a 1.83a 18.42a

B. Poultry Manure
0 ton/ha 5.44c 0.93c 6.28c

5 ton/ha 8.56b 1.04b 12.44b

10 ton/ha 10.00a 1.64a 18.01a

15 ton/ha 14.22a 1.69a 20.67a

Interaction N.S N.S N.S

Means in the same column with the same letter are not significantly different (P<0.05)
according to Duncan Multiple Range Test.
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