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ABSTRACT

This research was carried out in the research and Teaching Farm of Faculty of Agriculture in Southern
Delta University (SDU), Ozoro in Isoko North local Government Area of Delta State, Nigeria. The
continuous cultivation of land due to sharp increase in population, thus reduce the available farm land for
agricultural activities motivated the farmers to use inorganic fertilizers to boost production. The need to
determine the effect of rabbit and cow urine on growth and quality of fluted pumpkin was prompted by
setback like soil degradation, scarcity, water pollution and unsustainable nature of this compound. The
design was laid out in Randomized Complete Block Design with three replications. The strength of the
study is a measured of the leaf area, vine length, leaf area index, fresh leaf weight and the number of
leaves. Data collected were subjected to analysis of variances (ANOVA), and means were separated using
Turkey’s HSD. The result revealed that pumpkin grown under cow urine had better number of leaves and
vine length while those pumpkin grown under rabbit urine performed better in terms of leaf area, leaf area
index. It is therefore recommended that farmers in the study area should use cow urine for the cultivation
of pumpkin since emphasis were on the leaves and vine than other parameters.
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INTRODUCTION

Fluted pumpkin (Telfairia occidentalis), a member of the Cucurbitaceae family, is predominantly
cultivated in the eastern regions of Nigeria due to its significant nutritional, medicinal, and industrial
benefits. Its cultivation has expanded throughout Nigeria owing to increased awareness of its value. The
leaves are commonly harvested for use in soups and porridge, while the flour derived from the seeds
serves as an ingredient in bread and various snacks. Also, the seeds produce oil which can be used in the
making of soap (Esiaba, 1992). As consumer awareness of fluted pumpkin's advantages has grown
(Kumar et al., 2014), so has the demand for the crop. A major determinant of fluted pumpkin yield is the
nutritional quality of the soil (Ochilo et al., 2019), while pests and diseases serve as primary threats to
yield quality (Sumaili et al., 2021). The continuous use of inorganic fertilizers and synthetic pesticides
presents drawbacks, such as soil degradation, nutrient imbalance, high costs, and environmental concerns
(Morals et al., 2005). Thus, organic fertilizers and bio-pesticides are proposed as sustainable alternatives
to enhance the yield and quality of fluted pumpkin (Desta et al., 2022).
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Rabbit urine functioning as both a bio-pesticide and bio-fertilizer, still emerges as a versatile option.
Nitrogen, phosphorus, and potassium are important bio-fertilizer from these animals’ urine (Yogeeshappa
and Srinivasamurthy, 2017). Soil acidity caused by chemical fertilizers could easily be counteracted by
the alkaline nature of rabbit urine with a pH value of 8.5. Furthermore, soil health promoted by rabbit
urine enhances soil organic matter, microbial activity and soil aeration (Said et al., 2018).

While cow urine concentrate has also been discovered to be a biopesticide and biofertilizer (Dharma et
al., 2005), it is crucial to compare its effectiveness to that of rabbit urine. Cow urine supports the growth
of crops, like maize, lettuce, rice and mustard can be promoted by cow urine (Devakumar et al., 2014;
Pradhan et al., 2016; Oliveira et al., 2019; Qibtiyah et al., 2015), with studies indicating that a 5-10%
concentration can significantly enhance plant growth attributes (Tamaraker et al., 2016). For instance,
cow urine applications led to substantial yield improvements across crops such as maize and rice
(Dvakumar et al., 2014; Sharma et al., 2016). Other studies highlight the beneficial effects of cow urine
on the growth of crops like cauliflower, amaranthus, and pumpkin, indicating greater biomass production
and yield when used in conjunction with biochar (Schmidt et al., 2015).

This study aims to investigate the potential of livestock urine in promoting the growth and quality of
fluted pumpkin. The specific objectives include assessing the impacts of cow urine on fluted pumpkin
performance, evaluating the effects of rabbit urine, comparing the efficacy of both types of urine, and
identifying the most effective urine type for fluted pumpkin cultivation.

MATERIALS AND METHODS

Experimental Site

This research was carried out in Agronomy Research and Teaching Farm of the Faculty of Agriculture in
Southern Delta University, (SDU), Ozoro in Isoko North Local Government Area of Delta State, Nigeria.
Isoko North is located between Latitudes; 6° 301*N and 6° 45N of the Equator and Longitude: 5° 45E
and 6° 13"E of the Greenwich Meridian. Ozoro has annual rainfall of 2500 — 3000 mm and mean annual
temperature ranging from 28 — 30%, below 50 meters above the sea level in a tropical rainfall zone of
Nigeria.

Urine and Seed Collection: Cow urine was collected from cattle ranch while rabbit urine was collected
from the hutches of Delta State University of Science and Technology, Research and Teaching Farm of
Faculty of Agriculture. The urines were cured for 14 days to reduce the acidity of the urine

Soil Sample and Urine Analysis: Soil samples collected randomly from the experimental site were taken
to the laboratory for physical chemical analysis. Moreso, the urines were also analyzed for their chemical
composition.

Experimental Design: The design was laid out in Randomized Complete Block Design which was
replicated three times.

Data Collection

Data were collected at interval of two weeks

The growth parameters that were determined were as follows:

> Number of Leave: This is done by counting.
> Plant height was done with measuring tape.
> Leaf Area: The average leaf areas in cm? was calculated as:
(L1 W1+ (L2 x W2)+({L3 xW3)
Leaf Area =

3
Where: L1 — 3 = length for the three readings
W1 — 3 = width for the three readings
(Silva et al., 1998)
Then the entire leaf area for the plant = single leaf area x number of leaves per plot.

d LA LA
4. Leaf Area Index = 22274722 — or
Epacing 3 X6 50 x 60 em
5. Fresh weight of leaf — This was determined using the sensitive weighing scale (grams)
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6. Nutritive or proximate yield was done after harvest, the leaves were taken to the lab for analysis
for nutritive content of each of the treatment (rabbit and cow urine).

Data collected were subjected to analysis of variance and means were separated using Tukey’s HSD at

5% level of probability.

4.0 RESULTS

Table 4.1 provides an overview of the chemical features of the soils tried from the study area. The
findings indicated that the soil pH was measured at 4.33 (12 H20). The organic carbon content was set up
to be 0.47, while the organic matter position was 1.32. Specifically, nitrogen was recorded at 0.10 mg/ kg,
phosphorus at 4.67 mg/ kg, and potassium (K) at 0.41 mg/ kg. Also, the attention of sodium (Na),
magnesium (Mg), calcium (Ca), and iron(Fe) were 0.40 mg/ kg, 1.0 mg/kg, 2.10 mg/ kg, and 0.19 mg/ kg,
independently. The situations of lead (Pb) were measured at 0.03 ppm, copper at 0.24ppm and zinc (Zn)
at 0.24 ppm.

Table 4.1: Chemical properties of the soil of the study area.

Chemical Properties Values
pH 1.2 (H20) 4.33
Oc (5%) 0.77
Om (%) 1.32
N (mg/kg) 0.10
P (mg/kg) 4.67
K (mg/kg) 0.41
Na (mg/kg) 0.40
Cm (mg/kg) 2.10
Mg (mg/kg) 1.00
Fe (ppm) 0.19
Zn (ppm) 0.24
Cu (ppm) 0.24
Pb (ppm) 0.03
4.1.2 Livestock Urine Composition

Table 4.2 presents the analysis results of two sources of livestock urine (cow and rabbit urine). The results
showed that the nitrogen content ranged from 0.33 to 0.37, with the highest value of 0.37 recorded in cow
urine, while rabbit urine had a value of 0.33. The findings further indicate that cow urine contained the
highest levels of phosphorus (7.53), potassium (11.31), calcium (5.56), and magnesium (1.62), compared
to rabbit urine, which recorded values of 6.32 for phosphorus, 6.14 for potassium, 2.68 for calcium, and
1.42 for magnesium. Cow urine also had the highest concentration of iron at 8.16 ppm, while rabbit urine
had only 0.10 ppm. For manganese and lead, both types of urine had low levels of zinc, compared to 0.25
ppm for rabbit urine. Additionally, cow urine had the highest copper content at 0.20 ppm, whereas rabbit
urine contained 0.07 ppm.

Table 4.2: The result of the analysis of three sources of livestock urine (cow and rabbit)

% | mg/100g ppm <

N P K Ca Mg Fc Mn Pb Zn Cu
Cow 0.37 | 7.53 11.31 | 5.56 | 1.62 0.16 0.10 0.01 | 0.23 0.20
Rabbit | 0.33 | 6.32 6.14 | 2.68 | 1.42 0.10 0.10 0.01 | 0.25 0.07

Table 4.3 reveals the effect of animal urine on the number of leaves of fluted pumpkin. The results show
that pumpkins grown with cow urine had the most numerous number of leaves throughout the
experimental period. Considering 5% level of significance, at weeks 6 and 8, there were significant
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differences among the treatments; still, at weeks 10 and 12, there were no significant differences among
the treatments.

Table 4:3: Effects of Livestock urine application on the number of Telfairia occidentalis
Livestock Urine: Week After Treatment Application

Livestock Urine 6 8 10 12
Rabbit 16.58b 22.5bc 29.6922.59b 35.726
Cow 18.53a 28.14b 33.6ab 34.97b

Table 4.4 presents the effects of livestock urine application on the vine length of Telfairia occidentalis.
The result indicated that cow urine results in the longest vine length throughout the duration of the
experiment. However, there was no significant difference among the treatments, except at week 12, where
a significant difference was observed among the treatments.

Table 4.4: Effect of livestock urine application on the length of Telfairia occidentalis

Livestock Urine 6 8 10 12
Cow 154.81a 160.75a 170.039 225.17b
Rabbit 140.28a 157.14a 165.50a 196.5¢

Table (4.5) shows the effects of livestock urine on the yield parameters of Telfairia occidentalis. The
result revealed that rabbit urine had the highest leaf area and leaf area index while the highest fresh was
recorded in cow urine treatments.

There was no significant difference among the treatments.

Table 4.5: Effect of livestock urine on yield parameters of Telfairia Occidentalis

Livestock Urine Leaf area Leaf area index Fresh weight
Cow 922.53c 3.08a 0.73a
Rabbit 2679.96b 8.93b 0.59a

Table 4.6 reveals the effects of livestock urine on the proximate composition of Telfairia occidentalis.
The results showed that pumpkins grown with rabbit urine had the highest moisture content of 75.81,
compared to 75.67 recorded for the cow urine treatment. There was a significant difference among the
treatments. Rabbit urine also recorded the highest ash content, while the pumpkins grown under cow
urine had the lowest ash content of 2.14. Significant differences were observed among the treatments in
this regard as well. The results further indicate that pumpkins grown with cow urine recorded the highest
percentage of fat, at 3.54, compared to 3.41 for those grown under rabbit urine with treatment in this
category showing significant differences. There were also significant differences among the treatments in
this category. Additionally, pumpkins grown with cow urine had the highest percentages of crude fiber
and protein, with significant differences noted among the treatments. The highest percentage of
carbohydrates was found in pumpkins grown with rabbit urine, and significant differences were observed
among all treatments at the 5% level of significance.

Table 4.6: Effects of livestock urine on proximate composition of Telfairia occidentalis leaves.

Livestock Moisture Ash Fat Crude protein Carbohydrate
urine content

Cow 75.67b 2.14b 3.54a 7.49 9.56b 1.60b

Rabbit 75.81a 2.29a 3.41c 7.33c 9.44c 1.74a
DISCUSSION

The results from the findings show that livestock urine had positively influenced the growth and quality
of fluted pumpkin. The results which revealed that pumpkins grown with cow urine performed better in
terms of the number of leaves and vine length, and also at 5% level of probability showed that there were
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significant differences among the treatments, agrees with the findings of Devakumar et al. (2014),
Pradhan et al. (2016), Oliveira et al. (2009), and Qibttyah et al 2015. This finding was further
strengthened by WHO 2015, discovery that showed that using cow urine enhanced the growth of various
crop types. Cow urine application significantly improved vegetative parameters such as plant height,
number of leaves, and length and width of the plants (Tarmaraker et al., 2016). These results align with
the findings of other authors like Patil et al. (2012), who reported that chickpeas grown with cow urine
application recorded higher plant height, higher number of leaves, higher index, more pods per plant, and
higher grain quality compared to the control. Kumar et al. (2014) reported that bush jasmine grown with
cow urine performed better in terms of productivity. Cow urine application enhances soil nutrient status
and the yield of agronomic growth parameters of maize (Nwite, 2015). The findings align with Abraham
and Lal (2004), who recorded that cow urine application plus PSB resulted in higher grain and biological
yield than PSB plus Azospirillum. Moreover, other authors observed that the application of cow urine
increased seed yield (Pradhan et al. 2016.). The highest biomass was recorded in amaranth grown under
cow urine application compared to the control (Adeoluwa et al., 2009). Pumpkins treated with cow urine
and biomass application yielded more compared to those with only biochar application (Schmidt et al.,
2015). According to Damodhar et al. (2010), the use of cow urine led to the greatest weight of fruits, the
highest number of fruits, and increased overall fruit yield when compared to the control group.

The experiment revealed that pumpkins grown under rabbit urine application recorded the highest leaf
area, leaf area index, and fresh leaf weight. This result corroborates the findings of Muh Aiwi et al.
(2021), who reported that shallots treated with Bokashi and rabbit urine had the best bulb number
compared to the control. Barker and Pibean (2007) reported that cucumbers grown under rabbit urine
application performed better. Tomatoes treated with rabbit urine and NPK fertilizer had the highest yield
and yield parameters according to Ndabo and Abubarka (2020). Atia et al. (2005) reported that melons
grown under rabbit urine application had the highest number of leaves and the highest plant height.
Ndabo and Abubakar (2020) stated that tomatoes grown under livestock urine treatment had better
numbers of branches, leaf area, and leaf area index. Akanbi et al. (2010) reported that livestock urine
improved cellular activities, which enhanced cell multiplication and the enlargement of fluted pumpkin.

5. CONCLUSION AND RECOMMENDATIONS

Although both rabbit and cow urine had significant influenced on the growth and yield parameters of
pumpkin in terms of number of leaves, plant height, leaves area, index and fresh leaf. However, cow urine
performed better in terms of number of leaves, plant, height and proximate composition.

It is therefore recommended that cow urine should be used for the cultivation of pumpkin in the study
area and its environ to boost the income of the farmers. Moreso research should be carried out on other
livestock urine such as goat, sheep and pig.
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