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ABSTRACT

A field experiment was conducted during the 2021 cropping season at the Teaching and Research
Farm of the Department of Agronomy, Faculty of Agriculture and Forestry, University of Cross River
State, Obubra Campus to study the effects of poultry and goat manure on selected soil chemical
properties, growth and yield of fluted pumpkin Telfaria occidentalis was conducted in University of
Cross River, Agronomy Department, Teaching and Research Farm, Obubra, Cross River State in
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2021 cropping season. The experiment was three poultry manure rates (0, 3 and 6 t/ha) and goat
manures rates (0, 3 and 6 t/ha) factorial with nine treatment combinations laid out in Complete
randomized block design (CRBD) replicated three times. Data collected on growth and yield
parameters were statistically analyzed using Analysis of variance (ANOVA) procedure. Results
shows that either poultry or goat manure increased growth yield of Telfaria occidentalis and
improved some soil chemical properties. The combined use of both (poultry and goat) manures at 3
t/ha produced plants with longest main vines length, highest number of leaves, fresh and dry matter
yield per hectare and gave higher soil chemical properties (soil organic matter) 4.27, soil reaction
(pH)(5.93), Available P(8.25 mg/kg), Exchangeable K(0.34 Cmol/kg), Exchangeable Mg (3.23
Cmol/kg) and Cation Exchange Capacity (CEC)(8.24 Cmol/kg) than the initial soil nutrient values
obtained before the commencement of this experiment. The trial shows that 3t/ha of combined
poultry and goat manure is appropriate for increased soil nutrients, growth and yield of Telferia
occidentalis in this locality and therefore very strongly recommended.

Keywords: Poultry and goat manure, soil chemical properties, yield, fluted pumpkin.

1. INTRODUCTION

Fluted pumpkin (Telfaria occidentalis Hook F).
belongs to cucurbitaceae family [1]. It is
commonly cultivated in many parts of Nigeria for
it leaves and fruits use for food, and medicinal
purposes [2]. It is a perennial creeping dioecious
vegetable crop that spreads on land or climb with
coiled tendrils on stakes shrubs and trees [2,3,4].
The common name varies with different tribes in
Nigeria such as: Ikong Ubong (Efiks/Ibibio), Ireke
or Apiroko (Yoruba), Ugu (Igbo) respectively [2].

The fresh leaves and shoots are use for soups,
sauce and stew [5] both leaves and seed have
high economic importance. Nutritional value of
leaves are rich in protein (11% crude protein oil)
(3%), iron (7.70ppm), carbohydrate, (25%)
moisture (86%) 1.7g fibre and 11% ash [5,6,7].
Both leaves and seeds have high economic
importance. The seeds are eaten roasted, boiled
or grounded to paste and use in soup and local
seasoning in foods.

The pulp of fluted pumpkin is used as feed stuff
for livestock animals [5]. It has medicinal value
as anti-cholesterol, anti-diabetic, anti bacterial
and anti-inflammatory qualities that is very
important in pharmaceutical industries [8,9].

Studies have shown that most Nigerian soils
decline in soil fertility through continues
cultivation, deforestation, inapropriate farming
practices and low organic matter among other
factors [10].

Some Agricultural practices such as bush
burning result in low organic matter content
fauna and floral that makes fragile soil to be
more prone to compaction and erosion [11,12].

The use of organic soil amendments is Vital in
maintaining soil physical and chemical properties
essential for high growth and vyield of crops
[7,13,14].

Azuka and Idu [10] indicated that the most
important crop nutrient in Agricultural systems
are Nitrogen, Phosphorus and Potassium that
are present in organic manure in a long duration
and sustainable form.

There is scanty literature information on the
influence of organic- manure on soil chemical
properties, growth and vyield of fluted pumpkin
Telfaia occidentalis in Obubra, Cros River,
South-South, Nigeria.

There is scanty literature information on the
influence of poultry and goat manures on the
performance of Telfaria occidentalis.

Therefore, this study aimed to determine the
influence of poultry and goat manures on some
soil chemical properties , growth and yield of
Telfaria occidentalis in Obubra, South, South
Nigeria.

2. MATERIALS AND METHODS

The experiment was carried out in 2021 at the
Teaching and Research Farm, Department of
agronomy, Faculty of Agriculture, Obubra
Campus, Cross River University, Cross River
State Nigeria to determine the influence of
poultry and goat manures treatments on selected
soil properties, growth and yield of Telefiaria
occidentalis.

Geographically Obubra is located between
latitude 05° 59”’N and longitude 08° 15”E (Cross
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River Agricultural Development Project [15]. The
climate is tropical humid with annual rainfall of
2000- 2500 mm per annum, average
temperature range of 27 -310C [15].

The rainfall pattern is bimodal with wet period
from April to October peak rains in July that is
interrupted by short dry period in August (August
break) followed by another rainy period in
September to October. Dry season is from
November to March [15].

The experimental Design was 3 x 3 factorial of 3
poultry manure rates at 0, 3 and 6t/ha and 3
goat manure rates (0, 3 and 6t/ha) with 9

treatment combinations laid out in
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Randomized complete block design replicated
three times.

A land sized 42 x 17m (714m?) was manually
cleared, ploughed, divided into three Blocks.
Each block was divided into 9 plots of 5m x
4m(20m?2) where planting beds were constructed
with 0.5m separating each adjourning plot and
1.0 m between blocks.

After land preparation composite soil samples
were collected at random from the experimental
plots. These were bulked together mixed
thoroughly and composite soil sample was
collected for laboratory analysis to determine the

0N

properties of the soil using standard methods.
B00E B00E grI00E
£
v
&
+ [
-
y
V :
[ >
£/ ‘
W \
L .
J ‘\'\.‘I\
= 4 z
£ e i e
fz’ _,-"‘J &)

4“\_\.
-
=

& "1..__ : I.‘ I
LEGEHD < \
- o s
m Ty Sty C (
.
P £ £
=] _ o
21 : ) 2
D Maenbpbioeden & . 9
uy ;,/"-\\ uy
4 \
5 ki . i e L egend \\\, il b
-
i h By Gealogy
| Basall
000 8l A Okl i - | Daledta -
A ——
Yo ity 5 Granite Gnelss 5
Su' |_ Ghale |imastang and Sandsiang r— E
. I —
:l'.'l Ehale and Limeslang 074 & 17 16 20 I\'-‘n
Shialee nel 1nwstenm Inbercabatlons
it it i y T
Ll BN = BAlNE

Fig. 1. Map of the study area
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Well cured poultry and goat manures were
applied in the appropriate plots according to the
scheduled treatment rates (poultry manure at O
(control no manure,3 and 6.t/ha. Also goat
manure at 0, 3 and 6 t/ha, in the label plots.

After harvesting of Telfaira Occidentalis at the
end of the experiment, another soil samples were
collected from each treated plots for laboratory
analysis to determine effects of the treatments on
the some selected soil chemical properties, soil
reaction (pH), soil organic matter, total N,
Available P, Exchangeable K, Exchangeable Mg
and Cation Exchange Capacity (CEC).

Soil reaction (pH) was determined using pH
meter in soil solution ratio 1:2 in 0.0l CaCl.. Soil
organic carbon were determined by Nelson and
Sommers [16] and total Nitrogen by Miccro-
Kjeldahl digestion method after digestion of
samples with concentrated sulphuric (H2SO4)
acid . Available phosphorus (P) was determined
by Bray and kurtz [17] extraction method.

Exchangeable cations were extracted using
NH4O0A: solution. Potassium (K) and sodium (Na)
were read using flame photometer, while calcium
(Ca) and magnesium (Mg) were determined on
the atomic absorption spectrophotometer.
Effective cation exchange capacity (ECEC) was
established by summation of total exchangeable
bases (potassium P, calcium Ca, magnesium Mg
and sodium Na) and exchangeable acidity
(Aluminum Al, and Hydrogen H). Fluted pumpkin
(Telfaira Occidentalis matured seeds were
planted at the spacing of Im x 0.5m inter and
intra row respectively at the rate of one seed per
hoe on 10" March, 2021. Telfaria occidentalis
seedlings were staked supported with bamboo
stakes at 4 weeks after planting (WAP). Weeding
was done manually at 6, 10 and 15 weeks after
planting (WAP) to keep the field weeds free.
Sequential harvesting of fresh Foliage leaves of
Telfaria occidentalis started at 8 weeks after
planting (WAP) and continue till the end of the
experiment on November 2022. Date were
collected on growth and vyield parameters
(Number of leaves and braches per plant, main
vine length (cm) fresh leaves weight per plot and
hectare. No. of leaves were obtained by physical
counting of the per plant, main vein length
measured with meter rule. Fresh foliage were
weighed per treatment at each harvest using
weighing balance. All soil and plant data
collected were statistically analyzed using
analysis of variance (ANOVA) Procedure as
described by Gomez and Gomez [18]. Treatment

means that showed significant differences were
separated using fisher least significant difference
(FLSD) at 0.5% probability level according to
Obi, [19].

3. RESULTS AND DISCUSSION

The study site soil properties presented in
(Table 1) showed that the texture is sandy loam,
low in nutrients. The low soil nutrients level of
the soil indicate that there is need for application
of organic manure (Poultry and goat manure to
improve soil properties for good crop growth and
high yield [20].

Table 1. Soil Physical and chemical
properties of the study site before planting (O-

40cm)
Properties Value
Mechanical properties
Coarse Sand (%) 18.2
Fine Sand (%) 67.4
Silt (%) 7.2
Clay (%) 17.3
Textural Class Sandy loan
Chemical Properties
PH in water 5.05
PH in KCI 4.04
Organic Carbon % 0.78
Organic Matter % 1.26
Total Nitrogen % 1.07

Available Phosphorus (C mol/kg) 6.5

Base saturation (%) 67.3
Exchangeable Cation (C mol/kg)
Potassium (k) (C mol/kg) 0.17
Magnessium (mg) (C mol/kg) 1.6
Calcium (ca) 2.1
Sodium (Na) 0.07
Exchangeable acidity (C mol/kg)
Aluminum 116
Hydrogen 211
Cation Exchange Capacity 5.63
(C mol/kg)

Table 2 shows chemical properties of poultry and
goat manure used in the study. Laboratory
analysis of these manure indicate that they have
higher percentage of Nitrogen N, Phosphorus P,
Magnesium Mg and Calcium Ca, than the soil of
this experimental site.

Poultry manure is slightly richer in nutrients than
goat manure (Table 2). The application of
manures with these chemical composition cold
be beneficial for enhancing the fertility status of
the experimental soil.
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The wused of poultry and goat manures
significantly (P > 0.05) increased numbered and
branches of fluted pumpkin in relative to control
plots that were not treated with the manure
(Table 3). Plots that received poultry manure
gave longer main vines length than those of goat
manure. The high vegetative growth parameters
of fluted pumpkin (Telfaria accidentalis)
recovered in this study could be attributed to the
increased in availability of essential plant
nutrients release by poultry and goat manures
application. This finding supported the works of

Udom et al., [21]. They obtained increased in
growth of fluted pumpkin as result of poultry and
cow dung application.

Table 4 shows that application of
(poultry and goat) manure increased the
yield of Telfaria occidentalis). In this study, all the
yield components (Dry leaf weight per
plant, fresh foliage leaves weight and pod yield
per hectare measured were significantly higher
in poultry manure treated plots than goat
manure.

Table 2. Chemical composition of poultry and Goat manures used in this experiment

Properties Nutrients Values.
Poultry manure Goat.
Nitrogen (%) 1.89 0.63
Phosphorus (%) 1.24 0.35
Potassium (%) 2.11 15.17
Calcium (%) 7.32 1.32
Magnesium (%) 2.01 1.43
Organic Carbon (%) 51.23 63.14
Organic Matter (%) 23.35 38.78

Table 3. Effects of poultry and goat manures on main vine length (cm), number of leaves and
branches per plant of Telfairia occidentalis at fruiting Time

Treatments No. of leaves No. of Branches Main Vine
Per plant Per plant Length (cm)

Poultry manure Rates (t/ha)

0 18.42 5.34 63.23

3 30.24 8.16 123.69

6 42.37 12.1 163.58

LSD (0.05) 3.2 0.52 15.21

Goat manure Rates (t/ha)

0 18.31 5.34 63.23

3 28.18 7.12 118.34

6 37.31 9.21 147.43

LSD (0.05) 4.3 0.51 16.30

Table 4. Effects of poultry and goat manures on the yield of Telfairia Occidentalis

Treatments Fresh foliage leaves Dry leaf per Pod fruit yield
per hectare (t/ha) Plant (g) per hectare (t/ha)

Poultry manure Rates (t/h)

0 5.13 72.34 3.45

3 8.42 146.58 10.34

6 15.23 284.12 11.51

LSD (0.05) 0.76 12.32 0.05

Goat manure Rates (t/ha)

0 5.14 72.34 3.45

3 7.23 129.79 6.26

6 13.15 217.36 9.13

LSD (0.05) 0.83 13.14 0.05
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Table 5. Effects of poultry and goat manures on selected soil properties after harvest of Telfaira occidentalis

Treatments Soil organic Soil Total Nitrogen N C mol/ kg

matter (%) PH (%) P K Mg CEC
Poultry manure (t/ha)
0 1.26 5.04 0.08 6.57 0.18 1.61 5.62
3 1.73 5.16 0.11 6.99 0.22 1.94 6.31
6 2.54 5.58 0.15 7.54 0.26 2.13 7.42
LSD (0.05) 0.001 0.02 0.002 0.03 0.001 0.02 0.04
Goat Manure (t/ha)
0 1.26 5.04 0.08 6.58 0.18 1.61 5.62
3 1.89 5.18 0.12 6.89 0.20 1.83 6.21
6 2.86 5.57 0.14 7.32 0.23 2.02 7.33
LSD (0.05) 0.001 0.02 0.002 0.3 0.001 0.02 0.04

Table 6. Main Integration effects of poultry and goat manures on some soil properties, growth and yield of Telfiaria occidentalis

Treatments No. of No. of Main vine Fresh foliage Pod yield per Soil organic  Soil Total N P cmol/kg) K cmol/kg Mg CEC
(poultry x goat leaves branches length(cm) leaf yield per hectare(t/ha) matter pH (%) cmol/k  (cmol/k
manures) per per plant hectare(t/ha) (cmol/kg) g) g)
interactions plant

(P XG)

PoGo 18.42 5.34 63.23 5.13 3.45 1.26 5.04 0.08 6.51 0.18 1.61 5.62
P0G, 28.18 7.12 118.34 7.21 6.26 1.89 5.18 0.12 6.89 0.19 1.83 6.21
PoG2 37.31 9.21 147.43 8.42 9.13 2.56 5.51 0.14 7.32 0.20 2.02 7.33
P1Go 30.24 8.36 123.69 12.11 10.34 1.73 5.16 0.11 6.99 0.22 1.84 7.61
P1G1 68.45 15.43 206.78 35.68 16.78 4.24 5.93 0.18 8.25 0.34 3.23 8.24
PG, 49.15 11.33 157.13 20.23 13.82 2.75 5.61 0.15 7.24 0.27 2.15 7.42
P,Gy 42.37 12.16 163.58 17.15 1151 2.54 5.52 0.13 7.54 0.26 2.13 7.42
P,G; 52.16 13.32 174.35 18.21 12.46 3.18 5.72 0.16 8.11 0.28 2.56 7.84
P,G, 48.26 14.16 197.27 16.14 14.17 3.47 5.83 0.17 7.58 0.31 2.78 7.45
LSD(0.05) 2.11 0.02 14.31 0.06 0.04 0.01 0.001 0.0001 0.01 0.0002 0.003 0.001

Note: PoGo=0t/ha poultry manure + 0 t/ha goat manure, POGi= Ot/ha poultry manure + 3 t/ha) goat manure, PoG2-= Ot/ha poultry manure + 6 t/ha goat manure, P1Go=  3t/ha poultry manure + O t/ha goat manure, P1G1 =
3 t/ha poultry manure, + 3 t/ha goat manure, P1G2- 3t/ha poultry manure + 6t/ha goat manure , P2Go = 6t/ha poultry manure + 0 t/ha goat manure , P2Gi-= 6 t/ha poultry manure ,+ 3 t/ha goat manure, P2G2-6t/ha
poultry manure + 6 t/ha goat manure.
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This high yield values obtained in poultry manure
rates as compared with goat manure suggests
that poultry manure is superior to goat manure
with respect to Telfaria occidentalis. Yield in the
study area corroborated the observations that
poultry manure is an excellent soil amendment
material that provide essential plant nutrients
require by many vegetables crops including
Telfairia occidentalis [22,23,24].

The effects of poultry and goat manures on some
soil properties after harvest is presented in Table
5. It was observed that poultry and goat manures
application significantly increased soil chemical
properties.

Result of soil analysis after harvest of Telfairia
Occidentalis indicated that the values of selected
soil chemical properties (soil organic matter, soil
reaction pH, total N, P, K, Mg and CEC) of the
study soil were higher than those observed at the
commencement of the experiment before poultry
and goat manures were applied (Table 5).
Similar Observation were made by other workers
[25,26].

There was significant effects of poultry and goat
manures interaction on some measured
parameters of Telfairia occudentalis and soil
properties as presented in Table 6. Plots
treated with a combination of both poultry and
goat manures resulted in higher growth and yield
of Telfairia Occidentalis as compared with where
either poultry or goat manure was treated alone.
All cases of combined application of 3t/ha of
poultry and goat manure each produced the
highest number of leaves (68.45) branches
(15.42) per plant, longest main vine (206.78cm)
fresh foliage leaves (25.68t/ha) and pods (16.78
t/ha) yield respectively.

A similar trend was observed in the improved soil
properties where plants that had both poultry and
goat manures at 3t/ha each gave greater
selected soil nutrient values (soil organic matter
4.24%, soil reaction pH 5.93, total N(0.18%)
available P (8.25 mg/kg), exchangeable
K(.0.34cmol/kg), exchangeable Mg (3.23
cmol/kg), and CEC (8.24 cmol) respectively as
compared with other treatments. This agrees
with  the findings of Ekundayo and Olayinka
[27].

The Improvement of the soil chemical properties
recorded in this study could be due to the
decomposition and enhanced release and
mineralization of the applied poultry and goat

manures, therefore releasing more essential
plant nutrients that were available for better
growth yield of Telfairia occidentalis and higher
soil nutrients. Similar influences of organic
manure on improvement of soil properties was
reported by Ewulo et al., [28] Onwu et al., [29]
[30,31].

4. CONCLUSION

The used of poultry and goat manures increased
growth, vyield of fluted pumpkin (Telfairia
occidentalis) and improved soil properties of the
study area. The combined application of both
poultry and goat manures at 3t/ha produced
better performance of (longest main vines
length, highest branches, fresh foliage and
pods vyield per hectare and resulted in
improvement of some soil nutrients and chemical
properties.

5. RECOMMENDATION

Farmer and Researchers are recommended to
apply either 6t/ha poultry or goat manure or a
combination of 3t/ha each of both (poultry and
goat) manures for optimum growth, fresh foliage
yield, higher soil fertility status by increased in
soil properties (organic matter, total N,P,K, Mg
and CEC).
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