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Abstract

Telfairia occidentalis is a widely used leafy and seed vegetable in West Africa and adequate
soil fertility management is essential for its higher productivity. Field experiments were
conducted on neem leaf and poultry manures soil amendment to assess the growth and
yields of Telfairia occidentalis between 2013 and 2014 cropping seasons. The experiment
was laid out in a randomised complete block design with four replications to include 5 t ha-!
of neem leaf manure (NLM), 5 t ha? of poultry manure (PM), 2.5 t ha'! of neem leaf manure
plus 2.5 t ha! of poultry manure (NLM+PM) and control. Data collected on vegetative and
yield related components were subjected to analysis of variance at p<0.05 significance level.
The results showed that number of leaves, vine length, leaf area and number of branches
increased significantly (p<0.05) in plants treated with NLM, PM and NLM+PM from 2-5
months after planting (MAP) compared to control. At five MAP, NLM+PM significantly
(p=<0.05) produced more leaves (52.5; 56.4), longer vines (473.0; 488.4cm), more branches
(14.6; 16.3) compared to sole treatment and control. In addition, foliar yield (4.29; 4.94 t
ha1), number of pods/plant (3.09; 4.11), length of pods (72.80; 81.60cm), number of
Article Info seeds/pod (87.62; 89.51), seeds yield (61.60; 62.54 t ha'l) and pod yield (49.85; 50.15 t ha-
1) produced were higher in plants treated with combined manures in the two cropping
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Introduction

Fluted pumpkin (Telfairia occidentalis Hook F.) belongs to the family of cucurbitaceae. It is an herbaceous
perennial cucurbit which climbs by means of coiled tendrils and bears large fruits (pods) of various sizes
(Akoroda, 1986, 1990). It is widely cultivated across West Africa for its nutritional values and palatability
(Longe et al., 1983; Axtell, 1992). The succulent young shoots and leaves are used in preparing various
vegetable soups depending on the ethnic group. The seeds also are premium part of the crop in local diets of
south-eastern region of Nigeria (Orluchukwu and Ossom, 1988). Akoroda (1990) reported that the
production of vegetables have been found to be viable and profitable to farmers not only as a garden crop
but also as commercial crop. In vegetables cultivation, organic fertilizer contributes to increase in yield by up
to 80% depending on the rate of application (Olasantan, 1994; Ogbonna, 2008). The use of organic manures
on agricultural lands is advantageous in nutrient recycling, improving soil structure and promoting
biological activities of the soil thereby improving overall soil health, enhanced growth and productivity of
crops (Arisah et al.,, 2003). Sometimes, application of organic manure serves as an alternative practice to
mineral fertilization and improving soil structure (Idem et al., 2012). In most tropical soil, organic manure
has become the determinant for improving soil fertility (Ikpe and Powel, 2002; Uwa, 2013).

According to Agyarko et al. (2006), soil nutritional status increased with addition of poultry manure and
increasing levels of neem leaves in vegetable production across West Africa (Lombin et al,, 1991). Neem
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leaves could be used for the preparation of vermin-compost having both fertilizer and pesticidal potential
(Vethanayagam and Rajendran, 2010; Oyekunle and Abosede, 2012). Neem extract has been known to
increase fruit weight and diameter of tomatoes (Moyin-Jesu et al, 2012). The phyto-chemicals such as
liminoids in neem has demonstrated a dual purpose potential for bio-fertilizer source when ploughed into
the soil; improves soil fertility and protects plant roots from nematodes and whiteflies in tomatoes
production (Moyin-Jesu et al, 2012). Neem leaf manure (NLM) is gaining popularity due to being
environmental friendly and could as well increase nitrogen and phosphorus content of the soil (Lokanadhan
et al.,, 2012; Oyekunle and Abosede, 2012). Globally, growing awareness on health and environmental issues
associated with the intensive use of inorganic inputs has led to interest in alternate forms of agriculture
(FAO, 1999). Therefore, organic cropping system could be a way of ensuring a healthy agro-ecosystem,
including concerns on biodiversity, biological cycles and soil biological activity. Awareness of crop quality
and soil health has accelerated the attention of people towards organic farming (Sharma et al., 2008).
Balanced use of nutrients through organic sources like farm yard manure, poultry manure (PM),
vermicompost, green manuring, neem cake and biofertilizers, are prerequisites for sustaining soil fertility
and producing maximal crop yields with optimal input levels (Dahiphale et al., 2003). Organic carbon build-
up is increased when organic matter is applied to soil as organic manures leave behind residues in sufficient
quantity for the next crop in the sequence (Singh et al., 1996; Baruah et al., 1999). In view of these, field
experiments were conducted to evaluate the sole organic manure or combined organic manures soil
amendment on growth and yield of fluted pumpkin.

Material and Methods

Description of pilot study area

The trial was carried out at the University of Uyo Teaching and Research Farm, Akwa Ibom State (Lat. 5°20'N
and 5930° N, Long. 7°27" E and 5” 62 E at 68.0 m above sea level, average annual rainfall 2500 mm, relative
humidity 79.8%, monthly mean temperature range: 26.88-32°C (UCCDA, 1998), soil type: Ultisol, during the
2013 and 2014 cropping seasons (Agbede, 2015). The site had been under continuous cropping to various
arable crops.

Soil sampling and analyses

Twenty-five core soil samples were collected randomly with a soil auger at the depth of 0-15 cm and 15-30
cm. The soil samples were thoroughly mixed, bulked, air dried, crushed with mortar and pestle and sieved
using a 2 mm mesh sieve for physicochemical analyses in various methods described by Bouyoucos (1962),
McLean (1965), Jackson (1967), Syers et al. (2012), AOAC (2016) and de Souza et al. (2016).

Collection and analysis of experimental materials

Neem leaves were obtained from Pharmacy Research Farm, University of Uyo. Poultry manure was obtained
from Okpon Farm, Uyo. The pumpkin seeds were obtained from University of Uyo Teaching and Research
Farm, Use Offot. Neem leaves and poultry manure samples were analysed for some physicochemical
properties such as organic matter, nitrogen, potassium, calcium, magnesium, sodium in addition to
percentages of sand, silt and clay.

Fresh neem leaves collected were chopped into bits using a knife, air-dried for five days and milled into
powder with a mortar and pestle in the Pathology Laboratory, Department of Crop Science, University of
Uyo. Similarly, poultry manure was air-dried for five days in the Screenhouse, Department of Crop Science,
University of Uyo. Milled neem powder and poultry manure were thoroughly mixed in a 1:1 ratio to obtain
5tha-! organic manure.

Field experiment and design

The land was manually cleared with a cutlass, ploughed, harrowed and beds were constructed according to
Udoh et al. (2005). The beds were divided into four blocks and each block subdivided into four plots of 3 m x
2 m (6 m?) each making a total of 16 plots separated by 1m furrow. Four treatments which include neem
leaf powder applied at 5 t ha! (3 kg/plot), poultry manure applied at 5 t ha! (3 kg/plot), combined
application (2.5 t ha! neem leaf manure plus 2.5 t ha! poultry manure) and control (no manure) were
randomly incorporated into each plot before sowing. The experiment was laid out in a randomised complete
block design (RCBD) and treatments replicated four times. One week later, two seeds of sun-dried fluted
pumpkin were planted in a hole of 3 cm depth at 1 m x 1 m spacing giving a population of 12 plants per plot.
Weeding was carried out regularly at 2, 5 and 12 weeks after planting. The experiment was repeated
without any modification in order to validate the data. The plants were sprayed against insect pests using
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Delthrin (content 100 g/ L cypermethrin E.C) at a rate of 50 ml to 20 ml of water using Knap-sack sprayer to
control leaf defoliating insect. Four plants were randomly tagged per plot for data collection at 4, 8, 12, 16
and 20 weeks after planting (WAP).

Data collection

Data were collected on number of leaves/plant, vine length (cm) and leaf area (cm?) by using the equation:
LA=0.9467 + 0.2475 LW + 0.9724 LWN (Akoroda, 1993);

where, LA = Leaf area, L = Length of the central leaflet, N= Number of leaflets in a leaf, W= Maximum width
of the central leaflet and branches/plant.

At harvest, the length and diameter of pods (cm) were determined with a measuring tape, while the number
of pods (fruits), number of ridges/pod, number of seeds/pod and seed yield (t hal) were counted and
recorded.

Statistical analysis

The trials were subjected to Analysis of Variance using Generalized Linear Models (GLM) of statistical
analysis system 9.1 (SAS, 2002). Means were compared with Least Significant Difference (LSD) at 5% level
of probability (Gomez and Gomez, 1984).

Results

The initial physicochemical properties that constituted soil fertility status were low before planting of
Telfairia occidentalis during the two cropping seasons. The soil has low pH (5.50-5.80) values, which means
that it is acidic. The organic matter (0.06 - 2.21%) and total nitrogen (0.05 - 0.06%) are low in soil fertility
status compared with the recommended standard for organic matter and total nitrogen (Table 1) for crop
production in Nigeria. Besides the low values obtained in exchangeable bases for magnesium (Mg) and
sodium (Na), the soil texture was sandy loam (Table 1). The percentage composition of nutrients such as
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) present in the various types
of organic manures showed that nutrients in the mixture of milled neem leaves and poultry manure were
significantly (p=<0.05) higher than those in the sole manure (neem leaves or poultry) used (Table 2). The
lowest percentages of nutrients were present in milled neem leaves except sodium (Na) (1.56 and 1.61%)
which was significantly (p<0.05) higher than values in poultry manure and mixture of milled neem leaves
and poultry manure applied (Table 2).

Table 1. Pre-planting physicochemical properties of experimental site

2013 2014

Parameters Soil depths Soil depths Method of analysis

0-15cm 15-30cm 0-15cm 15-30cm
pH 5.50 5.70 5.66 5.80 pH meter
EC (dS/m) 0.08 0.05 0.06 0.06 Conductivity meter
Organic matter (%) 2.08 0.06 2.21 0.07 Dichromate oxidation
Total nitrogen (%) 0.05 0.05 0.06 0.05 Kjeldahl procedure
Available P (mg/kg) 20.16 6.05 22.09 7.14 Bray-P: method
Exchangeable K (cmol/kg) 0.08 0.08 0.12 0.06 Flame photometer
Exchangeable Ca (cmol/kg) 2.80 3.00 2.64 2.96 Flame photometer
Exchangeable Mg (cmol/kg) 1.10 1.14 1.30 1.41 AAS
Exchangeable Na (cmol/kg) 0.06 0.05 0.05 0.06 Flame photometer
CEC (cmol/kg) 6.62 6.85 6.55 6.68 Summation method
Base saturation (%) 65.65 67.59 53.60 58.47 Calculation
Sand (%) 90.60 86.60 88.50 80.70 Hydrometer method
Silt (%) 3.40 7.40 3.20 5.57 Hydrometer method
Clay (%) 6.00 6.00 6.21 6.54 Hydrometer method
Soil textural class Sandy loam Sandy loam Sandy loam Sandy loam

At one month after planting (MAP), there was no significant difference (p=0.05) in the number of leaves
produced in plants treated with different manure and the control (Table 3). At three MAP, manure-treated
Telfairia occidentalis significantly produced (p<0.05) more leaves than the control. Plants treated with equal
combination of milled neem leaf manure and poultry manure (NLM+PM) at 5 t ha! produced more leaves
(37.2) followed by sole manure - poultry (33.1), neem leaf (30.8) (Table 3). At five MAP, similar trends in
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leaf production were observed in manure treated plants (Table 3). The vine lengths of manure-treated
plants were not significantly different (p=0.05) at one MAP (Table 4). At five MAP, there were significant
differences (p<0.05) between the manure-treated plants and control. The longest vines were produced by
the combination of NLM+PM at 5 t ha! (488.4 cm), followed by poultry manure at 5 t ha? (420.1 cm) and
neem leaf manure (388.8 cm) at five MAP (Table 4).

From 1-2 MAP, there were no significant differences (p=0.05) in the number of branches produced by
manure-treated plants and the control (Table 5). However, equal combination of NLM+PM produced more
branches (7.44 branches), followed by poultry manure (6.24 branches) and the least number of branches
was produced by control (1.99) at three MAP (Table 5). At five MAP, number of branches produced in plants
treated with NLM+PM increased significantly (p<0.05) than poultry manure, neem leaf and the control
(Table 5). The leaf area (cm?) and foliar yield (t ha'l) of manure-treated Telfairia occidentalis plants at five
MAP were significantly (p<0.05) better than the control (Tables 6 and 7). The leaf area of plants treated with
poultry manure (64.48 cm?) increased significantly (p<0.05) than plants treated with combined sources
(NLM+PM) (59.26 cm?) and sole manure (neem leaf - 46.56 cm2) (Table 6). Furthermore, manure-treated
plants significantly (p<0.05) produced more foliar yield than the control. The highest yield was obtained
from equal proportion of NLM+PM (4.99 t ha'l), followed by poultry manure (3.78 t ha'1), neem leaf (3.33 t
ha'1) while the least foliar yield was obtained from control (1.92 t hal) at three MAP (Table 7). In addition,
manure-treated Telfairia occidentalis plants significantly (p<0.05) produced more yield components
(number of seeds/pod, length of pod (cm), pod diameter (cm), number of pods/plant, pod and seed yield (t
ha'1) at five MAP than the control (Table 8). The yield components of manure-treated and the control plants
followed an increasing significant (p<0.05) performance order: control < NLM < PM < NLM+PM (Table 8).

Discussion

Fluted pumpkin treated with organic manures at 5 t ha! revealed an increase in growth characters and
yield-related components. This could be due to rapid availability and utilization of nitrogen for various
internal processes in the plant in these treatments. Among the manure-treatments, equal combinations of
neem leaf and poultry manures showed superiority in foliar yield and yield components and followed by sole
application of poultry manure. Evidently, vegetative growth of manure-treated plants performed
overwhelmingly better than control due to high availability of organic matter and nutrients in the soil for
plant utilisation. Vimala et al. (2006) and Srinivasan et al. (2014) reported that the application of poultry
manure and neem cake at 37.9 t hal enhanced the rapid availability and utilisation of macro and micro
nutrients in the soil significantly and consequently improve the uptake of nutrients such as nitrogen for
various internal processes in cabbage. In addition, the lower significant values obtained in the control (no
manure) could be attributed to low nutrients availability observed in the experimental plot. This
observation agrees with the findings of Moyin-Jesu and Atoyosoye (2002) and Ogbonna (2008) that soil with
low nutrients responded better to organic or inorganic fertilizer applications. Furthermore, poultry manure
treated plants produced more leaves, increased vine length, more branches, increased foliar and seeds
yield/ha better than the neem leaf manure treated fluted pumpkin. This is in contrast to the reports of
Oyekunle and Abosede (2012) that neem manure could be preferred to poultry manure on its application to
fluted pumpkin. The performance of poultry manure as shown on fluted pumpkin in this study could also be
attributed to higher essential mineral components released for plant growth and development. Awodun
(2007) demonstrated that poultry manure applied at 6 t ha'! increased foliar growth and essential elements
(N, P, K, Ca and Mg content) of fluted pumpkin in a field trial. The application of the combined poultry and
neem leaf manures was superior in all growth and yield parameters evaluated compared with other
treatments. In other words, their higher performance could also be attributed to high nutrients availability
(N, P, K, Ca, Mg) compared to sole application of neem leaf and poultry manure. This corroborates the report
of Moyin-Jesu et al. (2012) on superior performance of maize and watermelon treated with modified neem
leaf extract in a field trial.

The organic-based soil amendment with neem leaf and poultry manures demonstrated higher effectiveness
in the improvement of the experimental site. This finding agrees with Agbede (2015) which revealed that
soil amendment could be utilized to enhance higher crop production. This also supports the reports of
Schipper (2000) and Awodun (2007) that application of organic manures significantly influenced the growth
and yield of fluted pumpkin.
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Conclusion

The application of organic-based soil amendment promoted the growth characters, yield and yield-related
components of fluted pumpkin production. Convincingly, the combined treatments applied was superior to
sole treatments in yield and yield-related components evaluated. It further demonstrated that combined
manure application improved soil fertility and enhanced the growth and yields of fluted pumpkin. These
materials can easily be sourced locally by farmers for direct application to their farms for sustainable
vegetable production.
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