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ABSTRACT

Fluted pumpkin (Telfairia occidentalis) is cultivated for its edible leaves
and seeds, which are high in protein, fat, potassium, and iron, contributing
to a balanced diet. The variability in the nutritional content of agricultural
soil necessitates amendments to enhance soil quality and crop yields. This
study compared the effects of urea fertilizer and organic manure (cow dung,
poultry droppings) on the growth and yield of the leaves of fluted pumpkin
under field conditions (singly and in combinations) at the botanical garden
of the Federal College of Education, Abeokuta. The study employed a
randomized block design with replicates and measurements of 10 g and 5
g amendments. Findings revealed that control plants exhibited the lowest
growth parameters, indicating nutrient deficiency. Urea amendment
showed the highest number of leaves (41.87), leaf breadth (10.43 cm), and
stalk diameter (1.97 cm). The longest leaves (13.43 cm) and stalks (54.70
cm) occurred in plants grown in soil amended with a combination of 10 g
cow dung and poultry droppings, while the highest branching (24.67) was
observed in the urea and poultry droppings combination. The leaves had a
dark-green colouration characteristic of healthy plants in the experimental
plants. Applying 10 g of urea or a combination of nutrient sources can
significantly enhance the plant's performance, suggesting both methods are
beneficial for crop improvement. The study recommends that organic
manure, especially when combined with urea, is vital for optimizing the
growth of fluted pumpkins, thereby providing insights for sustainable
agriculture.

Crop, Organic, Productivity, Uptake, Yield

INTRODUCTION

rich in potassium and iron, while the seeds contain
significant protein and fat content (Aiyelagbe, 2012).

Telfairia occidentalis, commonly known as the fluted
gourd or fluted pumpkin, is a tropical climbing plant
native to West Africa, where it is cultivated for its edible
leaves and seeds. It is cultivated primarily for its leaves
and edible seeds in various West African countries,
especially Nigeria. The seeds are high in protein and fat,
contributing to a balanced diet. The plant is drought-
resistant and usually grown on trellises. The shoots are
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In a system involving continuous cropping, which is
commonly employed by Nigerian farmers, maintenance
of soil fertility and productivity can only be ensured via
the use of soil amendments. Several researchers have
recommended and advocated for the integrated use of
organic and inorganic fertilizers (Kakar et al., 2020; Iren
et al., 2012; Adeniyan & Ojeniyi 2003, 2005; Lombin et
al., 1991). Inorganic fertilizers, which contain essential
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nutrients like nitrogen, phosphorus, and potassium, are
often used to supplement natural soil fertility (Ishaker,
2000). Poultry litter, a mixture of poultry waste and
bedding materials, serves as a valuable source of nutrients
and soil amendment (Altunga, 2007). Urea is a widely
used nitrogen fertilizer, known for its high solubility and
efficiency (Messen & Petterson, 2005).

Inorganic fertilizer provides readily available nutrients for
plant uptake and growth; while its organic counterpart
besides nutrients supplied to crops, also improves soil
physico-chemical condition, thereby increasing soil
organic matter content. Soil organic matter has a
biological function in that it provides carbons, the energy
source for soil microbes, and enhances plant growth, and
seed germination (Kumbhar et al., 2007). Amendment of
organic materials such as, animal manure affects soil
organic matter content, soil fertility, soil physical
characteristics, augmentation of microbial activities, and
amelioration of metal toxicity (Bhuiyan, 2004; Mehesi,
2012; Kakar, 2020).

The fluted pumpkin (T. occidentalis), commonly called
“Ugu”, especially by the Igbo people of eastern Nigeria,
is a creeping leafy vegetable with large, lobed leaves and
long twisting vine (Ibironke, 2019). The vegetable is
grown throughout West Africa’s lowland humid tropics
and commercially viable with Sierra Leone, Ghana, and
Nigeria emerging as the leading producers (Onuguh,
2022). Common factors affecting the productivity of
fluted pumpkin in the region include the dependence of
farmers majorly on rain for plant growth, (utilizing
irrigation), and the low fertility of the soil.

The use of organic manure to improve soil fertility and
enhance the vegetative performance of fluted pumpkin
has been reported in Nigeria (Muoneke et al., 2011;
Shiyam & Binang, 2013).

Poultry manure (PM) is very rich in organic carbon which
has been reported to improve soil biophysical properties
and support optimum crop performance (Idem et al.,
2012). Generally, the incorporation of PM to the soil
increases its organic matter content, reduces erosion,
enhances infiltration and retention of soil moisture,
promotes the biological activities on the rhizosphere,
improves the structure, neutralizes soil pH and makes
more nutrients available to the soil.

Numerous studies have indicated that applying animal
manure has a profound impact on the microbial
communities across various ecosystems, particularly
within the rhizosphere. For instance, a short-term
fertilization experiment conducted by Jie et al. (2021)
revealed that the use of organic fertilizers significantly
enhances  the proliferation of  nutrient-rich
microorganisms. Additionally, a long-term fertilization

study spanning 33 years in arid regions demonstrated that
the use of pig manure significantly boosts both microbial
diversity and abundance (Sun, 2020). These
microorganisms can infiltrate plants via several pathways,
particularly through organic fertilizers to the soil.

This study seeks to study the effect of urea and organic
manure on growth, fruit yield and postharvest quality of
fluted pumpkin under field conditions.

MATERIALS AND METHOD
Study Area

The experiment was conducted at the Botanical Garden
and Biology Laboratory of Federal College of Education,
Abeokuta Ogun State, Nigeria (geographical coordinates
are; 7° 9 39 North, and 3° 21 54 East). With a mean
temperature of 28°C Average rainfall ranges between
7.1mm in the month of January to 208. 27 in the month of
June. It is located within 100 km North of Lagos, 82 km
Southwest of Ibadan, Oyo State (Ogunyemi, et al., 2022)

Experimental Design

The study employed randomized block design with
treatments in replicates for soil amendment and crop
planting. The treatments includedT1: Control (no
fertilizer); T2: Cow Dung (5%); T3: Poultry Droppings
(5%); T4: Urea (5%); T5: Combined Cow Dung and
Poultry Droppings (5%); T6: Urea + Cow Dung (5%); T7:
Urea + Poultry Droppings (5%). The manure was allowed
to cure and mixed with loamy soil for the treatments. The
curing is needed to prevent formation of humic acid
characteristic of raw poultry droppings which could affect
growth performance as described by Khoi et al. (2010)..
Urea was introduced two weeks after planting according
to the specifications of the manufacturer, while control
was the soil alone. The control group, consisting solely of
soil, allows for comparison against treatments to assess
the efficacy of the manure and urea . Wetting and
monitoring of plants was ensured to prevent drying out
and pest infestation. This is to ensure the plants grow at
optimal growth conditions. This method is in line of the
study of Azeez, et al., (2023).

Data Collection and analysis

Data on growth and yield parameters were collected
weekly as demonstrated in the study by Azeez, et al.,
(2023). Records of the leaf lengths and breadths and the
number of leaves and branches were taken and subjected
to descriptive and inferential statistical analysis.The color
of the leaves is also observed to ensure and compare the
characteristic dark-green leaves. The data were analyzed
using the Statistical Package for Social Sciences (SPSS)
version 21.0 package. Descriptive statistics wereused to
determine the measures of central tendency. Means were

AFNRJ | https://www.doi.org/10.5281/zenodo.14253999

Published by Faculty of Agriculture, Nnamdi Azikiwe University, Nigeria.

297


https://www.doi.org/10.5281/zenodo.14253999

Bello & Olaniyi (2024)

Agriculture, Food and Natural Resources Journal 3 (2) 296-301

separated using Duncan Multiple Range test. Values with
different superscripts down the column at p < 0.05 level
of significance.

RESULTS AND DISCUSSION

Results indicated no significant differences in leaf count
across treatments in the first three weeks (Table 1).
However, significant increases were observed from the
fourth week onward, with the highest leaf count found in
plants treated with urea and poultry droppings.

Table 1: Effects of 10g of different nutrientsources on the number of leaves of Telfaria occidentalis  at
various weeks after planting (WAP)
Treatments 1WAP 2WAP 3WAP 4WAP 5WAP 6WAP
Control 9.67+4.662 16.004+5.56%  21.66+5.78? 26.83+4.76®  30.00+3.51%  38.16+4.16%
CD 9.66+1.862 15.67+£0.33%  18.33+2.89? 25.16+3.49%  29.16+3.77% 36.23+3.88°
PD 1450+3.88%  19.50+3.778  23.83+3.68% 29.83+3.22%  31.00+3.21%  37.33+2.40°
Urea 11.00+2.008  15.50+4.48%  24.67+1.85% 31.66+1.85%  35.93+1.11% 41.87+1.44°
CD+PD 8.66+1.452 14.33+£1.09¢  19.00+0.572 23.33+0.66®  27.03+0.72° 34.67+1.16"
Urea+CD  6.77+2.142 15.33+1.42%  19.00+1.73% 23.67+2.02%  28.87+1.34° 34.47+1.25"
Urea +PD 8.50+3.252 17.83+3.22¢  18.17+2.62% 23.83+2.80%  28.03+2.62° 34.37+2.27"

Meanst standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05 KEY:Cow dung= CD, Poultry droppings = PD

The longest leaf lengths were recorded in plants treated
with a mixture of cow dung and poultry droppings (Table
2).The findings highlight that while soils were nutrient-
deficient initially, the application of organic and inorganic
amendments substantially improved plant growth and

Table 2: Effects of 10g of different nutrientsources on the leaf length of Telfaria occidentalis

after planting (WAP)

yields. This aligns with previous studies advocating for
the combined use of fertilizers to maximize crop
production (Azeez et al, 2023; Ayeni, 2008; Iren et al.,
2012).

at various weeks

Treatments 1WAP 2WAP 3WAP 4AWAP SWAP 6WAP

Control 5.10+1.81%  8.27+1.58% 11.1041.13%  11.53+1.18%¢  13.03+0.642 13.70+0.712
CD 7.07£1.02%  8.93+.76® 7.77£1.79%  8.47+0.43¢ 9.30+0.49b 10.30+0.552
PD 4.86+1.15% 8.50+.57ab 8.47+1.32%¢  8.77+0.58" 9.40+0.55b 10.03+0.592
Urea 3.80£0.10% 9.60+1.02ab  11.76+1.13%  12.20+1.17% 12.70+1.112 11.43+2.782
CD+PD 6.96+1.22% 11.17+1.42a 11.93+1.05*  12.40+1.052 12.83+£0.902 13.43+1.202
Urea+CD 3.37%£1.26% 5.50+1.00b 7.07+1.48° 7.96+1.43° 9.53+£1.53b 10.47+2.582
Urea +PD 3.13+1.28%  7.27+1.75ab  8.27+1.43%°  9.03+1.29%c 10.93+0.89ab  11.80+1.72°

Meansz standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05. KEY: Cow dung= CD, Poultry droppings = PD

Results (Table 3) of this study also revealed that the soils
used are nutrient deficient as the control experiment had
the lowest values of all the parameters measured within 1
Week after planting (WAP) to 6 Weeks after planting

(WAP). Soil fertility is degrading day by day due to
intensive crop production, heavy fertilization, and mono-
cropping (Moe, 2019; Collins , 2013).

Table 3: Effects of 10g of different nutrientsources on leaf breadth of Telfaria occidentalis at various weeks after

planting (WAP)

Treatments  1WAP 2WAP 3WAP 4WAP SWAP 6WAP
Control 1.904+0.218  5.83+1.36*  6.90+.65% 7.50+2.25%  8.23+0.38*  8.86+0.39°
CD 4.07+1.53*  5.00+.57% 7.03£1.03%  7.76+2.05% 8.30+0.70®®  8.90+0.55°
PD 2.60+0.44°  580+1.60% 7.37+1.03%  7.43+257% 7.23+0.46®  8.33:0.23"
Urea 3.07+£1.19%  7.33+1.45%  8.10+1.062 8.56+3.218  8.97+0.972 10.43+0.922
CD+PD 4.33+1.22%  6.93+0.64*  7.57+.35® 8.03+1.15® 8.16+0.26®  8.53+0.32°
Urea + CD 1.9740.56  4.87+0.41*  4.83+.72° 5.73+351b  7.03+0.76®  8.50+0.47°
Urea +PD 2.36+1.56° 6.76+1.75%  7.56+1.07*  8.03+4.85* 8.50+0.86®  9.16+0.81%

Means+ standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05. KEY: Cow dung= CD, Poultry droppings = PD
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Application of urea fertilizer and organic manure in a
single or in a combined form improved the fresh yield of
fluted pumpkin across all stages of growth when
compared with the control (Table 4 and 5). The results
obtained from this study agreed with the findings of other
researchers (Ayeni, 2008; Iren et al., 2012; Adekunle,
2013; Ismael, 2021; Azeez, 2023;) that combined use of
inorganic fertilizer and organic manure will support the

supply of adequate quantities of plant nutrients required
to sustain maximum crop production while minimizing
environmental impact from nutrient use (Kakar, 2020).
This finding aligns with that of Muhammed et al., (2022)
who stated that the leaf characteristics; leaf number,
length of petiole, leaf area, and leaf dry weight were
increased significantly by using poultry dung treatment in
their study.

Table 4: Effects of 10g of different nutrientsources on number of branches of Telfaria occidentalis at various

weeks after planting (WAP)

Treatments 1WAP 2WAP 3WAP 4AWAP SWAP 6WAP
Control 5.00£0.57° 8.17+0.93% 11.1741.16°  17.33+3.88*  15.93+0.52° 19.17+0.72¢
CD 5.33+0.60% 7.66+0.66" 12.00+£1.73% 15.67+1.45%  18.00+0.57%¢  22.66+1.20%°
PD 7.66+1.692 13.00+1.002 14.66+0.66  17.83+0.882  15.50+1.61°¢ 20.83:+0,73bcd
Urea 5.00+0.29° 8.00+0.28"° 12.33+0.60%  15.00+0.57%  16.30+0.58" 23.16+0.44%
CD+PD 5.33%0.33%* 8.50+1.04%¢ 10.504£1.76°  12.17+0.60*°  14.77+0.95° 20.50+0.76%
Urea+CD  6.00£0.57% 10.67+0.88% 13.17+0.44%  15.00+0.57%  19.37+1.28% 19.00+0.57¢
Urea +PD 5.66+0.44% 10.33+0.88*°  14.33+0.44°  17.33+0.88°  19.60+0.80° 24.67+0.442

Means+ standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05. KEY: Cow dung= CD, Poultry droppings = PD

Table 5: Effects of 10g of different nutrient sources on stalk length of Telfaria occidentalis at various weeks after

planting (WAP)

Treatments 1WAP 2WAP 3WAP 4WAP SWAP 6WAP
Control 20.86+3.74%  32.00£3.79% 42.10+4.86% 26.86+3.49°  34.03+3.13°  39.60+2.95%
CD 17.93+2.08% 27.57+1.79% 26.60+6.46® 29.26+10.62% 37.7645.64° 44.46+6.62%
PD 19.33+4.31%  28.33+7.26%  26.73+1.67%® 43.87+5.53% 47.13+3.46% 51.47+3.25%
Urea 10.66+1.57% 24.33+3.06% 35.43+5.12% 39.17+4.42°  41.13+4.09% 42.27+6.52%
CD+PD 23.80£3.95%  36.00+4.85% 34.80+2.68% 48.10+4.86%  49.93+4.12a  54.70+2.812
Urea+CD  10.63+3.03% 1550+4.35% 21.83+3.94°  39.13+1.74°  41.63+1.60% 44.33+.29%
Urea +PD 22.76+4.44%  26.17+2.96%  33.43+4.04% 38.8048.77% 43.3645.92* 49.53+5.14®

Meansz standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05. KEY: Cow dung= CD, Poultry droppings = PD

Plants treated with poultry droppings, cow dung, or their
combination had an equal number of branches (Table 6).
These findings align with Noosheen et al. (2021), who
found that the highest number of branches was recorded
with a combination of Urea and poultry dung. The
treatment with urea at 90 kg ha-1 combined with PM at 30

kg ha-1 maximized seedling survival, number of
branches, plant height, and number of leaves. Agbo-
Adediran et al., (2020) also stated that crops grown on
cow dung amended soil had the highest value for stalk
diameter, followed by poultry droppings.

Table 6: Effects of 10g of different nutrientsources on stalk diameter of Telfaria occidentalis at various weeks

after planting

Treatments 1WAP 2WAP 3WAP 4WAP S5WAP 6WAP

Control 0.53+0.09% 0.93+.06° 1.50+0.10®® 1.63+0.06% 1.70+£0.05% 1.83+0.122
CD 0.56+0.07%  0.83+.20°  1.10+0.23"  1.53+0.12% 1.70£0.12%  1.93+0.032
PD 0.57+0.06  0.60+.10°  1.37+0.13% 1.47+0.21% 1.73+0.12%  1.93+0.032
Urea 0.56+£0.06*  1.00+.12%  1.83+0.17%  1.77+0.13% 1.87+0.082 1.97+0.03%2
CD+PD 0.67+0.09°  1.00+.25*  1.57+0.23® 1.67+0.17% 1.73£0.13%  1.90+0.052
Urea + CD 0.56+0.07%  0.83+.09°  1.16+0.27°  1.53+0.19% 1.73£0.09%  1.83+0.092
Urea +PD 0.67+0.08%  0.73+.12%  1.33+0.13* 1.63+0.132 1.7740.09%  1.93+0.032

Meansz standard error followed by different superscripts on the same columns are significantly different (p< 0.05)
according to Tukey’s HSD test at p <0.05. KEY: Cow dung= CD, Poultry droppings = PD
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CONCLUSION AND RECOMMENDATION

From the findings of the research, we concluded that
organic manure at a moderate quantity of about 10 g per
plant is better for the growth of fluted pumpkins while
urea can be an option as a fertilizer, it is better to mix it
with poultry droppings as it improves growth of fluted
pumpkin optimally. It is recommended that the use of
organic manure should be maximized to reduce
dependence on chemical alternative into cultivation of T.
occidentalis; and advised that Urea and Poultry droppings
are mixed to further boost the growth of fluted pumpkin.
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