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Abstract: This study evaluated the influence of combined application of cattle dung and NPK fertilizer (NPK 15 -15
-15) on soil physicochemical properties, growth, nutrient uptake and yield of fluted pumpkin (Telfairia occidentalis)
during the dry season of 2015. The pot experiment was conducted at Faculty of Agriculture Complex, Kogi State
University, Anyigba in a Completely Randomized Design (CRD) with seven treatments and four replicates. The
treatments were 250 kg/ha NPK fertilizer, 2 t/ha cow dung, 2 t/ha cow dung + 250 kg/ha NPK fertilizer, 3 t/ha cow dung
+ 300 kg NPK fertilizer, 4 t/ha cow dung + 350 kg NPK fertilizer, 5 t/ha cow dung + 400 kg NPK fertilizer and a control.
The following growth and yield parameters were measured; average number of leaves, branches, stem girth and internode
length. Results from this study showed that combined application of cow dung and NPK fertilizer significantly (P < 0.05)
increased organic carbon, available P, soil pH, total nitrogen, exchangeable bases and Effective Cation Exchange
Capacity compared to the control. The amendments did not significantly influence soil physical properties. Uptake of N,
P, K, Ca and Mg were higher with treatments in which cow dung was combined with NPK fertilizer compared to the
control. It was observed that all growth parameters increased with increased levels of nutrient application. The growth
parameters were high in pots treated with high rate combinations of organic and inorganic fertilizer and significantly
different from either sole organic or inorganic nutrient sources or control. The results suggest that, application of 5 t/ha
cow dung + 400 kg/ha NPK fertilizer is recommended for fluted pumpkin production in Anyigba, but in terms of
economic and environmental considerations, the application of 5 t/ha of cow dung+250 kg/ha NPK is recommended.
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INTRODUCTION

Organic manure has played a vital role in agricultural production in improving soil fertility, crop yield and
quality. Soil organic fertilizers helps to improve the soil organic matter content thereby, enhancing the utilization of
fertilizer and increasing crop yields. Rational fertilization, not only can enhance crop yields and improve the quality, but
also can help to improve the soil fertility, and to maintain good environment [1].

It has been reported that Nitrogen (N), Phosphorus (P) and Potassium (K) are the major essential elements
required for physiological mechanisms for plant growth. N and P are usually the most limiting nutrients in many soils in
Africa and are often simultaneously deficient [2]. With increasing pressure on soils of southern guinea savanna agro-
ecological zone, shifting cultivation is no longer sustainable and traditional bush fallow period for maintaining the
productivity of the soil has become shorter and soils are no longer able to supply the quantity of nutrients required with
the result, that yield level declines rapidly once cropping commences [3]. Therefore, there is a need to augment soil
fertility with external sources of nutrients. However, organic inputs alone will not meet the nutritional requirements of
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crops because they contain comparatively lower quantities of nutrients compared to inorganic fertilizers. Hence, the need
to integrate the two forms in order to achieve better crop yields [4, 2].

Telfeiria occidentalis (fluted pumpkin) is one of the most important vegetables grown in southeastern Nigeria. It
is generally regarded as leaf and seed vegetable [5]. It belongs to the family cucurbitaceae. Fluted pumpkin has about 90
genera and more than 70 species distributed all over the warm parts of the world [6]. Telfairia occidentalis is a dioecious,
creeping perennial vegetable shrub that spreads low across the ground and climbs by means of befit and often coiled
tendrils [7-9]. According to [10], Telfeiria occidentalis thrives well within the temperature range of 30 - 50°C while [9],
reported that the tropical vine crop thrives under a warm environment with enough sunshine and prolonged rainy season.
Rainfall appears to be the major factor in its productivity with a requirement of 1000 — 2500 mm per annum [11].

In order to sustain soil fertility over a long period of time, the use of organic manure is being advocated. This is
because the nutrients contained in organic manures are released more slowly and are stored for a longer period of time in
the soil, thereby ensuring a long residual effect [12]. Abou EI-Magd, M. M et al., [13], also reported that manures
provide a source of all necessary macro- and micronutrients in available forms, thereby improving the physical and
biological properties of the soil. There are different types of organic manures including cow dung, compost, green and
farm yard manure.

The quality of fluted pumpkin in terms of nutrient availability increases mostly when cultivated in good fertile
soils rich in nitrogen, phosphorous and potassium [14]. In Nigeria, however, especially in the southeastern part, there is
widespread problem of soil degradation due to continuous cultivation on the soils which is as a result of pressure from
the increasing population of the area where the available land remains static. The situation is heightened because of
imbalanced fertilizer use; due to the inability of the resource poor farmers to procure chemical fertilizers, farmers now
realize the need for soil amendments by using available resources such as crop wastes; farmyard manure, cow dung and
poultry waste [15]. However, the quantity and quality required of these materials limit their use. In addition, farmers
appreciate the use of mineral fertilizers but their ever-increasing costs often prohibit their application at recommended
rates [16]. Besides the pest challenges of fluted pumpkin, poor soil nutrients status constitute another setback for
commercial optimum production of fluted pumpkin and other vegetable in Nigeria. This study evaluated the influence of
combined application of cattle dung and NPK fertilizer (NPK 15 -15 -15) on soil physico-chemical properties, growth,
nutrient uptake and yield of fluted pumpkin during the dry season of 2015 in Anyigba, Kogi State, Nigeria.

MATERIALS AND METHODS

Study Location

The experiment was conducted during the dry season of 2015 at Kogi State University, Anyigba, at Faculty of
Agriculture Complex, Kogi State University, Anyigba (Lat. 7° 29 N and Long. 7° 11 E) in the Guinea Savanna zone of
Nigeria. Kogi State has a bimodal rainfall with peak pattern occurring in July and September. The mean annual rainfall is
1808 mm at Anyigba. The temperature shows some variation throughout the year with average monthly temperature of
17°C to 36.2°C. Relative humidity is moderately high and varies from an average of 65-85 % throughout the year.

Treatments and Experimental Design

Seven treatments with four replications were used for the experiment. The treatments were 250 kg/ha NPK, 2
t/ha cattle dung, 2 t/ha cattle dung + 250 kg/ha NPK, 3 t/ha cattle dung + 300 kg/ha NPK, 4 t/ha cattle dung +350 kg/ha
NPK, 5 t/ha cattle dung +400 kg/ha NPK and control. The experiment was carried out during the dry season.

Details of Experimentation

A Completely Randomized Design (CRD) was used for the pot experiment. Top soil samples (0-20 cm), were
collected from different points on a plot at the back of Soil Science Laboratory, Faculty of Agriculture Complex, Kogi
State University Anyigba, with soil auger to a depth of 0-20 cm, and then bulked, before taking a composite sample. The
soils were sieved through 4 mm sieve and ten kilograms (10 kg) of soil was weighed into each of 28 plastic pots and
were arranged at random at a spacing of 50 cm x 50 cm. Composite soil samples were collected prior to application of
cattle dung at a depth of 0-20 cm, air-dried, crushed and sieved with 2 mm mesh and then taken to the laboratory for
physical and chemical analyses. Cattle dung was incorporated into the soil according to treatments two weeks before
transplanting of fluted pumpkin (Telfairia occidentalis) seedlings in order to equilibrate properly with the soil. Seedlings
obtained from National Institute of Horticultural Research (NIHORT) were transplanted one per pot, giving a total of 28
seedlings for the experiment.

Soil Analysis

Soil samples were collected from different points on a plot at the back of Soil Science Laboratory, Faculty of
Agriculture Complex, Kogi State University Anyigba, with soil auger to a depth of 0-20 cm, for precropping soil
physical and chemical properties. After harvest, soil samples were collected from the pots on the basis of treatments and
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were analyzed. A total of 28 soil samples were collected, prepared and analyzed. The following soil physical properties
were also taken at 5-7 weeks after transplanting: gravimetric water content, soil bulk density and total soil porosity.

Bulk density and gravimetric water content were determined using the method of [17]. Total porosity was
determined from the relationship between bulk density and particle density assuming a particle density value of 2.65 g
cm™ [18]. Particle size distribution was determined by hydrometer method [19, 20].

The total nitrogen (TN) was determined using the Kjeldahl digestion method where the samples were digested
with concentrated H,SO, and titrated with 0.1 M standard hydrochloric acid (HCI) [21]. Available phosphorus (P) was
determined using [22] extraction procedure. The extracted P was read volumetrically at a wave length of 660 mm after
the development of molybdenum blue colour. The electrical conductivity of the soil solution was taken using the EC
electron [23]. The organic carbon was determined using the Walkley-Black wet oxidation method [24]. The
exchangeable bases (Ca, Mg, K, Na) were extracted with 1 M NH,OAc buffered at pH 7.0 [25]. The pH of the soil
solution in each beaker was taken using pH meter [26]. The exchangeable acidity (AI** and H") were extracted with Kcl
[25] and determined by titration with 0.05 M NaOH using phenolphthalein as indicator.

The cattle dung analysis was carried out in the Department of Biochemistry, Kogi State University. It was
digested and subjected to chemical analysis to ascertain its N, P, K, Ca, Mg, Na, and Organic carbon content following
the procedures that were outlined in the soil analysis section.

Fertilizer Application
A compound fertilizer (NPK-15:15:15) was applied once at 2 weeks after transplanting according to treatment;
ring method of application was used.

Weeding
Weeds were controlled through hand pulling as the fluted pumpkins vines spread and covered the pots thus
suppressing weed growth.

Data Collection

The plant’s growth parameters were collected at two (2) weeks interval until harvesting. The plants growth
parameters taken were; determination of number of leaves, stem girth (cm), number of branches and internodes length.
The plant biomasses were harvested and oven-dried at 60°C to constant weight for dry matter determination. The biomass
was ground into powder using a ceramic pestle and mortar and was packed in a properly labeled polythene bag for
chemical analysis.

Statistical Analysis
The agronomic traits of pumpkin were subjected to analysis of variance using GENSTAT Discovery Software.
Significant means were separated using Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSIONS

RESULTS
Precropping Soil Physical and Chemical Analyses

The precropping soil chemical and physical properties of the experiment are presented in Table-1. The results
reveal available P of 10.71 mg/kg, pH (5.1), EC (0.25 dS/m), Organic carbon (0.34 g/kg), Total N (0.02 g/kg),
exchangeable Mg (2.63 %), Ca (4.04 %), K (2.17 %), Na (1.17 %) ECEC (11.28 %). The particle size distribution of the
soil is sandy loam.
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The chemical composition of the cattle dung used for the experiment is presented in Table-2. The total N, OC,
total K, Ca, Mg and Na were 1.20, 2.93, 2.07, 5.82, 3.70 and 1.55 % respectively. The exchangeable acidity value was

Table-1: Precropping physico-chemical properties of the soil

Properties Values
Sand (g/kg) 78.80
Silt (g/kg) 6.56
Clay (g/kg) 14.64
Textural Class Sandy loam
pH (H,0) 5.1
Available P (mg/kg) 10.71
EC dS/m 0.25
Organic Carbon (g/kg) 0.34
Total nitrogen (g/kg) 0.02
Exchangable Cations
Potassium (%) 217
Calcium (%) 4.04
Magnesium (%) 2.63
Sodium (%) 1.17
TEB (%) 10.01
EA (%) 1.27
ECEC (%) 11.28

0.86 %.
Table-2: Chemical composition of cattle dung used for the experiment

Properties Values

pH (H,0) 6.2

Available P (%) 3.16

Organic carbon (%) 2.93

Total N (%) 1.20

Exchangable Cations

Potassium (%) 2.07

Calcium (%) 5.82

Magnesium (%) 3.70

Sodium (%) 1.55
TEB (%) 13.11

EA (%) 0.86

Effect of nutrient sources and rates on some selected soil physical properties

The effects of nutrient sources and rates on some selected soil physical properties are presented in Table-3. The
results shows that nutrient sources had no significant effect (p=0.05) on bulk density, gravimetric water content, porosity,
and volumetric water content in field experiments.

Table-3: Effects of Cattle dung and NPK fertilizer on some selected soil physical properties

Treatments | Bulk density Gravimetric water content | Porosity Volumetric water content
(g/cm®) (9/g) (cm®cm®) (cm®cm?)

T 151 0.12 0.43 0.17

T, 1.33 0.12 0.48 0.16

T, 1.32 0.12 0.51 0.16

T, 1.34 0.13 0.50 0.18

Ts 1.34 0.13 0.48 0.18

Ts 1.30 0.13 0.51 0.17

T, 1.54 0.11 0.41 0.16
Mean 1.38 0.12 0.47 0.17

P value NS NS NS NS

Note: T, = 250 kg/ha NPK, T, = 2 t/ha cattle dung, T; = 2 t/ha cattle dung + 250 kg/ha NPK, T, = 3 t/ha cattle dung +
300 kg/ha NPK, Ts = 4 t/ha cattle dung + 350 kg/ha NPK, T¢ = 5 t/ha cattle dung + 400 kg/ha NPK, T,= control, LSD —
Least Significant Difference. NS= Not Significant.
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Effects of nutrient sources and rates on some selected soil physicochemical properties after harvest in the
experiment

The mean values of selected chemical properties and particle size distribution of soils planted to fluted pumpkin
as influenced by nutrient sources and rates are presented Table-4.

Table-4: Effects of cattle dung and NPK fertilizer on physic-chemical properties of soil after harvest
Soil properties T1 T2 T3 T4 T5 T6 T7 | Mean
Sand (g/kg) 78.800 | 78.80 | 76.80 | 76.80 | 74.80 | 72.30 | 78.80 | 76.73
Silt (g/kg) 4.56 6.56 | 856 | 6.65 | 456 | 5.06 | 4.56 5.77
Clay (g/kg) 16.64 | 14.64 | 14.64 | 16.64 | 20.64 | 22.64 | 16.64 | 17.50
Textural class SL SL | Loam | Loam | Loam | Loam | Loam | SL
pH (H20) 5.62 561 | 568 | 571 | 573 | 574 | 5.13 5.64
P (mg/kg) 16.44 | 14.31 | 15.65 | 20.39 | 33.81 | 39.54 | 10.70 | 21.55
EC (dS/m) 0.21 021 | 0.23 | 0.23 | 0.23 | 0.24 | 0.16 0.21
OC (g/kg) 0.59 0.83 | 081 | 099 | 1.14 | 0.84 | 0.57 0.82
Total N (g/kg) 0.03 0.04 | 0.05 | 0.06 | 0.07 | 0.07 | 0.03 0.05

K (%) 275 | 1.82 | 447 | 319 | 447 | 466 | 1.27 | 3.23
Ca (%) 3.99 | 360 | 477 | 3.96 | 462 | 515 | 3.48 | 4.22
Mg (%) 296 | 259 | 3.60 | 2.61 | 3.62 | 3.64 | 2.21 | 3.03
Na (%) 111 | 093 | 142 | 090 | 1.29 | 1.44 | 0.85 | 1.13

TEB (%) 10.80 | 8.93 | 14.25 | 11.19 | 14.00 | 14.89 | 7.81 | 11.71
EA (%) 125 | 157 | 093 | 1.29 | 1.00 | 0.75 | 1.81 | 1.23

ECEC (%) 12.04 | 10.39 | 15.18 | 11.96 | 15.00 | 15.64 | 9.83 | 12.87
Note: T1 = 250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cattle dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung +
300 kg/ha NPK, T5 = 4 t/ha cattle dung + 350 kg/ha NPK, T6 = 5 t/ha cattle dung + 400 kg/ha NPK, T7= control, SL=
Sandy-loam.

Effects of cattle dung and NPK fertilizers on nutrient uptake by fluted pumpkin
The effects of nutrients sources and rates on nutrient uptake in the experiment are presented in Table 5. From
the experiment, application of 4 t/ha cattle dung+350 kg/ha NPK (T5) and 5 t/ha cattle dung+400 kg/ha NPK (T6) gave

the highest N uptake of 0.04 mg/plant which were not significantly (P<0.05) different from other treatments and control
in the experiment.

Application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest P uptake of 13.24 mg/plant which was
not significantly (P<0.05) different from 12.25 mg/plant obtained from 4 t/ha cattle dung+350 kg/ha NPK (T5) but was
significantly (P<0.05) higher than other treatments and control. Likewise, application of 3 t/ha cattle dung+300 kg/ha
NPK (T4) gave 10.20 mg/plant P uptake which was significantly (P<0.05) higher than 8.22, 7.42, 7.21 and 5.33 mg/plant
obtained from the application of 250 kg/ha NPK (T1), 2 t/ha cattle dung+250 kg/ha NPK (T3), 2 t/ha cattle dung (T2)
and control (T7), respectively. However, 8.22, 7.42 and 7.21 mg/plant obtained from the application of 250 kg/ha NPK
(T1), 2 t/ha cattle dung+250 kg/ha NPK (T3) and 2 t/ha cattle dung (T2), respectively were not significantly (P<0.05)
different but were significantly (P<0.05) higher than 5.33 mg/plant P uptake obtained from control (T7).

Application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest K uptake of 4.22 mg/plant which was
not significantly (P<0.05) different from 4.03 and 4.01 mg/plant obtained from the application of 4 t/ha cattle dung+350
kg/ha NPK (T5) and 2 t/ha cattle dung+250 kg/ha NPK (T3) but was significantly (P<0.05) higher than other treatments
and control. However, 3.01 mg/plant K obtained from the application of 3 t/ha cattle dung+300 kg/ha NPK (T4) was
significantly (P<0.05) higher than 2.23, 1.02 and 0.84 mg/plant obtained from the application of 250 kg/ha NPK (T1), 2
t/ha cattle dung (T2) and control (T7), respectively. The application of 250 kg/ha NPK (T1) gave 2.23 mg/plant K uptake
which was also significantly (P<0.05) higher than 1.02 and 0.84 obtained from the application of 2 t/ha cattle dung (T2)
and control (T7), respectively. Application of 2 t/ha cattle dung (T2) and control (T7) gave 1.02 and 0.84 mg/plant,
respectively but was not significantly (P<0.05) different from each other.

Application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest Ca uptake of 5.21 mg/plant which was
not significantly (P<0.05) different from 4.79 and 4.60 mg/plant obtained from the application of 2 t/ha cattle dung+250
kg/ha NPK (T3) and 4 t/ha cattle dung+350 kg/ha NPK (T5), respectively but was significantly (P<0.05) higher than
other treatments and control. However, application of 250 kg/ha NPK (T1) gave 3.97 mg/plant Ca uptake but was not
significantly (P<0.05) different from 3.94, 3.61 and 3.45 mg/plant obtained from 3 t/ha cattle dung+300 kg/ha NPK (T4),
2 t/ha cattle dung (T2) and control (T7), respectively.
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In the experiment, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest Mg uptake of 3.65
mg/plant which was not significantly (P<0.05) different from 3.63 and 3.62 mg/plant obtained from the application 4 t/ha
cattle dung+350 kg/ha NPK (T5) and 2 t/ha cattle dung+250 kg/ha NPK (T3), respectively, but was significantly
(P<0.05) higher than other treatments and control. However, application of 250 kg/ha NPK (T1) gave 2.89 mg/plant Mg
uptake which was not significantly (P<0.05) different from 2.60 and 2.5 mg/plant obtained from the application of 3 t/ha
cattle dung+300 kg/ha NPK (T4) and 2 t/ha cattle dung (T2), respectively but was significantly (P<0.05) higher than 2.23
mg/plant obtained from control (T7).

Application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest Na uptake of 1.38 mg/plant which was
not significantly (P<0.05) different from 1.37 mg/plant obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3) but was
significantly (P<0.05) higher than other treatments and control in. However, application of 4 t/ha cattle dung+350 kg/ha
NPK (T5) gave 1.27 mg/plant which was significantly (P<0.05) higher than 1.10, 0.72, 0.71, and 0.66 mg/plant obtained
from the application of 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2), 3 t/ha cattle dung+300 kg/ha NPK (T4) and control
(T7), respectively. Further, 250 kg/ha NPK (T1) gave 1.10 mg/plant and was significantly (P<0.05) higher than 0.72,
0.71, and 0.66 mg/plant obtained from the application of 2 t/ha cattle dung (T2), 3 t/ha cattle dung+300 kg/ha NPK (T4)
and control (T7), respectively. The 0.72, 0.71, and 0.66 mg/plant Na uptake obtained from 2 t/ha cattle dung (T2), 3 t/ha
cattle dung+300 kg/ha NPK (T4) and control (T7), respectively were not significantly (P<0.05) different from each other.

Table-5: Effects of cattle dung and NPK fertilizer on nutrient uptake by fluted pumpkin in the experiment

Treatments | N mg/plant | P mg/plant | K mg/plant | Ca mg/plant | Mg mg/plant | Na mg/plant
T1 0.02 8.22° 2.23° 3.97° 2.89° 1.10°
T2 0.01 7.21° 1.02° 3.61° 2.58°¢ 0.72¢
T3 0.03 7.42° 4.01° 4.79° 3.62° 1.37°
T4 0.03 10.20° 3.01° 3.95° 2.60°° 0.71¢
T5 0.04 12.25° 4,032 4.60° 3.63° 1.27°
T6 0.04 13.24° 4.22° 5.21° 3.65° 1.38°
T7(control) | 0.01 5.33° 0.84° 3.45° 2.23° 0.66°
Mean 0.03 9.12 2.77 423 3.03 1.03
LSD(P<0.05) | 0.00 1.62 0.59 0.64 0.38 0.07

Note: Means followed by same letter(s) in a column are not significantly different (P<0.05).
T1 =250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cow dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung + 300
kg/ha NPK, T5 = 4 t/ha cattle dung + 350 kg/ha NPK, T6 =5 t/ha cattle dung + 400 kg/ha NPK, T7= control, LSD —
Least Significant Difference

Effects of organic and inorganic fertilizer on number of leaves of fluted pumpkin

From table-6, at two weeks after transplanting (2 WAT), application of 5 t/ha cattle dung+400 kg/ha NPK (T6)
gave the highest number of leaves of 35.00 which was not significantly (P<0.05) different from 34.50 obtained from 4
t/ha cattle dung+350 kg/ha NPK (T5) but was significantly different from other treatments and control. Also, application
of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave 29.75 number of leaves which was not significantly (P<0.05) different
from 28.00 and 25.50 obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3) and 2 t/ha cattle dung (T2) respectively but
was significantly (P<0.05) higher than 19.50 and 19.50 obtained in 250 kg/ha NPK (T1) and control (T7). The trend with
T1and T7 was obvious; they had the same number of leaves.

At 4 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of leaves of 77.25
which was significantly (P<0.05) higher than other treatments and control. Similarly, application of 4 t/ha cattle
dung+350 kg/ha NPK (T5) gave a higher number of leaves of 74.25 which was significantly (P<0.05) higher than 67.75,
65.75, 61.25, 50.50 and 50.25 number of leaves obtained from 2 t/ha cow dung+250 kg/ha NPK (T3), 3 t/ha cattle
dung+300 kg/ha NPK (T4), 2 t/ha cattle dung (T2), 250 kg/ha NPK (T1) and control (T7), respectively. However, 67.75
and 65.75 number of leaves obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3) and 3 t/ha cattle dung+300 kg/ha NPK
(T4) were not significant (P<0.05) difference. Application of 2 t/ha cattle dung (T2) gave 61.25 number of leaves which
was also significantly (P<0.05) higher than 250 kg/ha NPK (T1) and control (T7) with values of 50.50 and 50.25.
Application of 250 kg/ha NPK (T1) and control (T7) with values of 50.50 and 50.25, respectively were not significantly
(P<0.05) different.

At 6 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of leaves of 105.25
which was significantly (P<0.05) higher than other treatments and control. Furthermore, 101.75 number of leaves
obtained from the application of 4 t/ha cattle dung+350 kg/ha NPK (T5) was also significantly (P<0.05) higher than
96.75, 95.25, 91.75, 91.25 and 81.50 obtained from the application of 2 t/ha cattle dung+250 kg/ha NPK (T3), 3 t/ha
cattle dung+300 kg/ha NPK (T4), 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and control (T7), respectively. However,
96.75 and 95.25 obtained in 2 t/ha cattle dung+250 kg/ha NPK (T3) and 3 t/ha cattle dung+300 kg/ha NPK (T4),
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respectively were not significantly (P<0.05) different but were significantly (P<0.05) higher than 250 kg/ha NPK (T1), 2
t/ha cattle dung (T2) and control (T7). Also, 91.75 and 91.25 number of leaves obtained from application of T1
(250kg/ha NPK) and T2 (2t/ha cow dung) were not significantly (P<0.05) different but were significantly (P<0.05)
higher than 81.50 in control (T7).

At 8 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of leaves of 155.50
which was significantly (P<0.05) higher than other treatments and control. Likewise, 146.50 number of leaves obtained
from 4 t/ha cattle dung+350 kg/ha NPK (T5) was also significantly (P<0.05) higher than 136.0, 135.25, 125.0, 118.75
and 105.25 number of leaves obtained from 3 t/ha cattle dung+300 kg/ha NPK (T4), 2 t/ha cattle dung+250 kg/ha NPK
(T3), 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and control (T7), respectively. However, 136.0 and 135.25 number of
leaves obtained from 3 t/ha cattle dung+300 kg/ha NPK (T4) and 2 t/ha cattle dung+250 kg/ha NPK (T3) were not
significantly (P<0.05) different. Application of 250 kg/ha NPK (T1) gave 125.0 number of leaves which was also
significantly (P<0.05) higher than 118.75 and 105.25 number of leaves obtained in 2 t/ha cattle dung (T2) and control
(T7), respectively. Also, 118.75 number of leaves obtained in 2 t/ha cattle dung (T2) was also significantly (P<0.05)
higher than105.25 in control (T7).

At 10 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of leaves of 178.50
which was significantly (P<0.05) higher than other treatments and control. Likewise, 170.75 number of leaves obtained
from 4 t/ha cattle dung+350 kg/ha NPK (T5) was also significantly (P<0.05) higher than 163.75, 158.0, 151.0, 142.0 and
125.75 number of leaves obtained from the application of 3 t/ha cattle dung+300 kg/ha NPK (T4), 2 t/ha cattle dung+250
kg/ha NPK (T3), 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and control (T7), respectively. Application of 3 t/ha cattle
dung+300 kg/ha NPK (T4) which gave 163.75 number of leaves was also significantly (P<0.05) higher than 158.0,
151.0, 142.0 and 125.75 number of leaves obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3), 250 kg/ha NPK (T1), 2
t/ha cattle dung (T2) and control (T7), respectively. Application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave 158.0
number of leaves which was also significantly (P<0.05) higher than 151.0, 142.0 and 125.75 obtained in 250 kg/ha NPK
(T1), 2 t/ha cattle dung (T2) and control (T7), respectively. The 151.75 number of leaves obtained from application of
250 kg/ha NPK (T1) was also significantly (P<0.05) higher than 142.0 and 125.75 number of leaves obtained from 2 t/ha
cattle dung (T2) and control (T7), respectively. Similarly, 142.0 obtained in 2 t/ha cattle dung (T2) was also significantly
(P<0.05) higher compared to 125.75 obtained in control (T7).

At 12 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of leaves of 179.50
which was significantly (P<0.05) higher than other treatments and control. Likewise, 172.25 number of leaves obtained
from 4 t/ha cattle dung+350 kg/ha NPK (T5) was also significantly (P<0.05) higher than 166.25, 159.75, 154.75, 144.0
and 126.25 obtained from the application of 3 t/ha cattle dung+300 kg/ha NPK (T4), 2 t/ha cattle dung+250 kg/ha NPK
(T3), 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and control (T7), respectively. Application of 3 t/ha cattle dung+300
kg/ha NPK (T4) which gave 166.75 number of leaves was also significantly (P<0.05) higher than 159.75, 154.75, 144.0
and 126.25 obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3), 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and
control (T7), respectively. Application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave 159.75 number of leaves which
was also significantly (P<0.05) higher than 154.75, 144.0 and 126.25 obtained in 250 kg/ha NPK (T1), 2 t/ha cattle dung
(T2) and control (T7), respectively. The 154.75 number of leaves obtained from application of 250 kg/ha NPK (T1) was
also significantly (P<0.05) higher than 144.0 and 126.25 number of leaves obtained from 2 t/ha cattle dung (T2) and
control (T7), respectively. Similarly, 144.0 obtained in 2 t/ha cattle dung (T2) was also significantly (P<0.05) higher
compared to 126.25 obtained in control (T7).

Table-6: Effects of organic and inorganic fertilizer on number of leaves per stand of fluted pumpkin during the dry season of

2015

Treatments | 2WAT | 4WAT | 6WAT | 8WAT | 10WAT | 12WAT
T1 19.50° | 50.50° | 91.75% | 125.0% | 151.75° | 154.75°
T2 25.50°¢ | 61.25% | 91.25% | 118.75° | 142.00" | 144.00
T3 28.00° | 67.75° | 96.75° | 135.25° | 158.00% | 159.75°
T4 29.75° | 65.75° | 95.25° | 136.00° | 163.75° | 166.25°
T5 34.50° | 74.25" | 101.75" | 146.50° | 170.75° | 172.25°
T6 35.00%° | 77.25° | 105.25° | 155.50° | 178.50° | 179.25°
T7 (control) | 19.50° | 50.25° | 81.50° | 105.25" | 125.759 | 126.25°
Mean 27.39 |63.86 [94.79 | 131.75 | 155.79 | 157.50
LSD(P<0.05) | 3.03 2.86 2.75 5.54 4.33 3.88

Note: Means followed by same letter(s) in a column are not significantly different (P<0.05).
T1 =250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cow dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung + 300
kg/ha NPK, T5 =4 t/ha cattle dung + 350 kg/ha NPK, T6 = 5 t/ha cattle dung + 400 kg/ha NPK, T7= control, LSD —
Least Significant Difference
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Effects of organic and inorganic fertilizers on number of branches of fluted pumpkin

From Table-7, at 2 WAT, there were no significant (P<0.05) differences among all treatments and control in
number of branches. At 4 WAT, application of 2 t/ha cattle dung+250 kg/ha NPK (T3), 3 t/ha cattle dung+3000 kg/ha
NPK (T4), 4 t/ha cattle dung+350 kg/ha NPK (T5) and 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number
of branches of 2.50 which was not significantly (P<0.05) different from 2.0 number of branches obtained from 250 kg/ha
NPK (T1) and 2 t/ha cattle dung (T2) but significantly (P<0.05) higher than 1.75 obtained from control (T7).

At 6 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of branches of 3.50
which was not significantly (P<0.05) higher than 3.25 and 3.25 obtained from 2 t/ha cattle dung+250 kg/ha NPK (T3)
and 3 t/ha cattle dung+300 kg/ha NPK (T4). Also, application of 4 t/ha cattle dung+350 kg/ha NPK (T5) that gave 3.00
number of branches was not significantly (P<0.05) different from 250 kg/ha NPK (T1), 2 t/ha cattle dung (T2) and
control (T7) with values of 2.75, 2.25 and 2.25, respectively.

At 8 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest number of branches of 4.50
but was not significantly (P<0.05) different from 4.25 and 4.00 obtained from 3 t/ha cattle dung+300 kg/ha NPK (T4)
and 4 t/ha cattle dung+350 kg/ha NPK (T5), respectively. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3)
gave 3.50 number of branches but was not significantly (P<0.05) difference from 3.00 obtained from 250 kg/ha NPK
(T1) but was significantly (P<0.05) higher than 2 t/ha cattle dung (T2) and control (T7) with values of 2.50 and 2.25,
respectively. However, 2.50 obtained from 2 t/ha cattle dung (T2) and 2.25 number of branches from control (T7) were
not significantly (P<0.05) different from each other.

At 10 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the highest number of branches of 5.75
which was not significantly (P<0.05) different from 5.50 and 5.50 obtained from 4 t/ha cattle dung+350 kg/ha NPK (T5)
and 5 t/ha cattle dung+400 kg/ha NPK (T6), respectively but was significantly (P<0.05) higher than other treatments and
control. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave 4.50 number of branches but was not
significantly (P<0.05) different from 3.75 obtained from 250 kg/ha NPK (T1) but was significantly (P<0.05) higher than
2 t/ha cattle dung (T2) and control (T7) with values of 3.25 and 3.00 number of branches, respectively. However, 3.25
obtained from 2 t/ha cattle dung (T2) and 3.00 number of branches from control (T7) were not significantly (P<0.05)
different from each other.

At 12 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the highest number of branches of 5.75
which was not significantly (P<0.05) different from 5.50 and 5.50 obtained from 4 t/ha cattle dung+350 kg/ha NPK (T5)
and 5 t/ha cattle dung+400 kg/ha NPK (T6), respectively but was significantly (P<0.05) higher than other treatments and
control. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave 4.50 number of branches which was not
significantly (P<0.05) different from 3.75 obtained from 250 kg/ha NPK (T1) but was significantly different from 2 t/ha
cattle dung (T2) and control (T7) with values of 3.25 and 3.00, respectively. However, 3.25 obtained from 2 t/ha cattle
dung (T2) and 3.00 number of branches from control (T7) were not significantly (P<0.05) different from each other.

Table-7: Effect of organic and inorganic fertilizers on number of branches of fluted pumpkin during the dry
season of 2015

Treatments | 2WAT | 4WAT | 6WAT | SWAT | 10WAT | 12WAT
T1 1.00 2.00®° | 2.75° [3.00° |3.75 3.75
T2 1.00 2.00®° | 2.25° |250° |3.25° 3.25°
T3 1.50 250° |3.25° |350° |4.50° 4.50°
T4 1.50 250° [ 3.25° |[425% [5.75° 5.75°%
T5 1.25 250 | 3.00° |4.00® |5.50° 5.50°
T6 1.50 250° |350° |4.50*° |[550° 5.50°
T7 (control) | 1.00 1.75° [ 225° [2.25° |3.00° 3.00°
Mean 1.25 2.21 2.89 3.43 4.46 4.46
LSD(P<0.05) | 0.62 0.68 1.05 0.86 0.86 0.86

Note: Means followed by same letter(s) in a column are not significantly different (P<0.05).
T1 =250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cow dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung + 300
kg/ha NPK, T5 =4 t/ha cattle dung + 350 kg/ha NPK, T6 = 5 t/ha cattle dung + 400 kg/ha NPK, T7= control, LSD —
Least Significant Difference

Effect of organic and inorganic fertilizer on stem girth (cm) of fluted pumpkin during the dry season of 2015

From Table-8, 2 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the best stem girth of 1.20
cm which was not significantly (P<0.05) different from 1.15, 1.10, 1.10, 1.10 and 1.08 cm obtained from 2 t/ha cattle
dung+250 kg/ha NPK (T3), 5 t/ha cattle dung+400 kg/ha NPK (T6), 4 t/ha cattle dung+350 kg/ha NPK (T5), 2 t/ha cattle
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dung (T2) and 250 kg/ha NPK (T1), respectively but was significantly (P<0.05) higher than 1.00 cm obtained from
control (T7).

At 4 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the best stem girth of 1.70 cm which was
not significantly (P<0.05) different from 1.65 and 1.60 cm obtained from 2 t/ha cattle dung+350 kg/ha NPK (T3) and 5
t/ha cattle dung+400 kg/ha NPK (T6), respectively. Likewise, application of 4 t/ha cattle dung+350 kg/ha NPK (T5) gave
1.55 cm stem girth which was not significantly (P<0.05) different from 1.55, 1.50 and 1.48 cm obtained from 2 t/ha cattle
dung (T2), 250 kg/ha NPK (T1) and control (T7), respectively.

At 6 WAT, application of 4 t/ha cattle dung+350 kg/ha NPK (T5) gave the best stem girth of 2.43 cm which was
not significantly (P<0.05) different from 2.40 cm obtained from 3 t/ha cattle dung+300 kg/ha NPK (T4). Similarly,
application of 2 t/ha cattle dung+250 kg/ha NPK (T3) and 5 t/ha cattle dung+400 kg/ha NPK (T6) gave 2.08 and 2.08 cm
respectively which were not significantly (P<0.05) different from each other but significantly (P<0.05) higher than 1.73
cm obtained in control (T7). On the other hand, 1.75, 1.73 and 1.73 cm obtained from 250 kg/ha NPK (T1), 2 t/ha cattle
dung (T2) and control (T7), respectively were not significantly (P<0.05) different.

At 8 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the best stem girth of 3.23 cm which was
not significantly (P<0.05) different from 3.20 and 3.08 cm obtained from 4 t/ha cattle dung+350 kg/ha NPK (TS) and 5
t/ha cattle dung+400 kg/ha NPK (T6), respectively. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave
2.85 cm stem girth which was also significantly (P<0.05) higher than 2.35, 2.15 and 2.23 cm obtained from 250 kg/ha,
NPK (T1), 2 t/ha cattle dung (T2) and control (T7), respectively. On the other hand, 2.35 and 2.23 cm stem girth obtained
from 250 kg/ha, NPK (T1) and control (T7), respectively were not significantly different but were significantly (P<0.05)
higher than 2.15 cm obtained from 2 t/ha cattle dung (T2).

At 10 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the best stem girth of 3.53 cm which
was not significantly (P<0.05) different from 3.50 and 3.50 cm obtained from 4 t/ha cattle dung+350 kg/ha NPK (T5) and
5 t/ha cattle dung+400 kg/ha NPK (T6), respectively. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave
3.15 cm stem girth which was significantly (P<0.05) higher than 2.60, 2.45 and 2.48 cm obtained from 250 kg/ha NPK
(T1), 2 t/ha cattle dung (T2) and control (T7), respectively. On the other hand, application of 250 kg/ha NPK (T1) gave
2.60 cm stem girth which was significantly (P<0.05) higher than 2.45 and 2.48 cm obtained from 2 t/ha cattle dung (T2)
and control (T7), respectively. However, control (T7) and 2 t/ha cattle dung (T2) with values of 2.48 and 2.45 cm stem
girth, respectively were not significantly (P<0.05) different from each other.

At 12 WAT, application of 3 t/ha cattle dung+300 kg/ha NPK (T4) gave the best stem girth of 3.53 cm which
was not significantly (P<0.05) different from 3.50 and 3.50 cm obtained from 4 t/ha cattle dung+350 kg/ha NPK (T5) and
5 t/ha cattle dung+400 kg/ha NPK (T6), respectively. Also, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave
3.15 cm stem girth which was significantly (P<0.05) higher than 2.60, 2.45 and 2.48 cm obtained from 250 kg/ha NPK
(T1), 2 t/ha cattle dung (T2) and control (T7), respectively. On the other hand, application of 250 kg/ha NPK (T1) gave
2.60 cm stem girth which was significantly (P<0.05) higher than 2.45 and 2.48 cm obtained from 2 t/ha cattle dung (T2)
and control (T7), respectively. The control (T7) and 2 t/ha cattle dung (T2) had no significant (P<0.05) difference.

Table-8: Effect of organic and inorganic fertilizer on stem girth (cm) of fluted pumpkin during the dry season of

2015

Treatments | 2WAT | 4AWAT | 6WAT | 8WAT | 10WAT | 12WAT(cm)
T1 1.08° [ 150° [1.75° |[2.35° | 2.60° 2.60°
T2 1.108 | 155° |1.73° |[215% | 2.45° 2.45°
T3 1.15° [ 1.65° |2.08" |285 |[3.15° 3.15°
T4 1.20° [ 1.70* |2.40° |3.23* |[353° 3.53°
T5 1.10° [ 155° [243* |[320*° |[3.50° 3.50°
T6 1.10° | 1.60* |2.08° |3.05*° |3.35*" |[3.35°°
T7 (control) | 1.00° | 1.48° |[1.73° [2.23 [ 2.48° 2.48°
Mean 1.10 1.58 2.03 2.72 3.01 3.01
LSD(P<0.05) | 0.16 0.16 0.18 0.18 0.18 0.18

Note: Means followed by same letter(s) in a column are not significantly different (P<0.05).
T1 =250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cow dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung + 300
kg/ha NPK, T5 =4 t/ha cattle dung + 350 kg/ha NPK, T6 = 5 t/ha cattle dung + 400 kg/ha NPK, T7= control, LSD —
Least Significant Difference
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Effects of organic and inorganic fertilizers on internode length of fluted pumpkin during the dry season of 2015

From Table-9, at 2 WAT, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) and 5 t/ha cattle dung+400
kg/ha NPK (T6) gave the highest internode length of 3.60 cm but was not significantly (P<0.05) different from 3 t/ha
cattle dung+300 kg/ha NPK (T4) and 4 t/ha cattle dung+350 kg/ha NPK (T5) that gave 3.50 cm. However, application of
250 kg/ha NPK (T1) which gave 3.13 cm internode length was not significantly (P<0.05) different from 3.05 and 3.0 cm
obtained from 2 t/ha cattle dung (T2) and control (T7), respectively.

At 4 WAT, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) and 5 t/ha cattle dung+400 kg/ha NPK (T6)
gave the highest internode length of 3.70 cm which was not significantly (P<0.05) different from 3.65 cm obtained from
the application of 3 t/ha cattle dung+300 kg/ha NPK (T4) and 4 t/ha cattle dung+350 kg/ha NPK (T5), respectively but
were significantly (P<0.05) higher than other treatments and control. However, application of 250 kg/ha NPK (T1) which
gave 3.18 cm internode length was not significantly (P<0.05) different from 3.10 cm obtained from 2 t/ha cattle dung
(T2) and control (T7), respectively.

At 6 WAT, application of 2 t/ha cattle dung+250 kg/ha NPK (T3) gave the highest internode length of 4.08 cm
which was not significantly (P<0.05) different from 4.07, 4.00 and 4.03 cm obtained from the application of 5 t/ha cattle
dung+400 kg/ha NPK (T6), 3 t/ha cattle dung+300 kg/ha NPK (T4) and 4 t/ha cattle dung+350 kg/ha NPK (T5),
respectively but were significantly (P<0.05) higher than other treatments and control. However, application of 250 kg/ha
NPK (T1) gave 3.43 cm internode length was not significantly (P<0.05) different from 3.25 cm obtained from 2 t/ha
cattle dung (T2) and control (T7), respectively.

At 8 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest internode length of 5.50 cm
which was not significant (P<0.05) different from 5.30 cm obtained from the application of 3 t/ha cattle dung+300 kg/ha
NPK (T4) but was significantly (P<0.05) higher than other treatments and control. However, application of 250 kg/ha
NPK (T1) gave 5.20 cm internode length which was not significantly (P<0.05) different from 5.17, 5.10, 5.03 and 4.67
cm internode length obtained from the application of 4 t/ha cattle dung+350 kg/ha NPK (T5), 2 t/ha cattle dung+250
kg/ha NPK (T3) 2 t/ha cattle dung (T2) and control (T7), respectively.

At 10 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest internode length of 5.57 cm
which was not significant (P<0.05) different from 5.37 cm obtained from the application of 3 t/ha cattle dung+300 kg/ha
NPK (T4) but was significantly (P<0.05) higher than other treatments and control. However, application of 250 kg/ha
NPK (T1) gave 5.23 cm internode length which was not significantly (P<0.05) different from 5.20, 5.20, 5.05 and 4.68
cm internode length obtained from the application of 4 t/ha cattle dung+350 kg/ha NPK (T5), 2 t/ha cattle dung+250
kg/ha NPK (T3) 2 t/ha cattle dung (T2) and control (T7), respectively.

At 12 WAT, application of 5 t/ha cattle dung+400 kg/ha NPK (T6) gave the highest internode length of 5.58 cm
which was not significantly (P<0.05) different from 5.38 cm obtained from the application of 3 t/ha cattle dung+300
kg/ha NPK (T4) but was significantly (P<0.05) higher than other treatments and control. However, application of 250
kg/ha NPK (T1) gave 5.23 cm internode length but was not significantly (P<0.05) different from 5.20, 5.20, 5.05 and
4.68 cm internode length obtained from the application of 4 t/ha cattle dung+350 kg/ha NPK (T5), 2 t/ha cattle dung+250
kg/ha NPK (T3), 2 t/ha cattle dung (T2) and control (T7) respectively.

Table-9: Effect of organic and inorganic fertilizers on internode length (cm) per stand of fluted pumpkin during the dry season

of 2015
Treatments | 2WAT | 4AWAT | 6WAT | 8WAT | 10WAT | 12WAT(cm)
T1 313 [3.18° [343" [520° [5.23° 5.23
T2 305° [3.10° [325° [5.03 |[5.05° 5.05
T3 3.60° |3.70° |4.08 [510° |5.20° 5.20°
T4 355° |[365° |4.00° [530° |5.37° 5.38°
T5 355 |365° |4.03 [517° |5.20° 5.20°
T6 3.60° |[370° |[4.07 [550° |557° 5.58°
T7 (control) [ 3.00° [3.10° [3.25° |4.67° |4.68° 4.68°
Mean 3.35 3.44 3.72 5.13 5.18 5.18
LSD(P<0.05) | 0.32 0.32 0.27 0.28 0.27 0.27

Note: Means followed by same letter(s) in a column are not significantly different (P<0.05).
T1 =250 kg/ha NPK, T2 = 2 t/ha cattle dung, T3 = 2 t/ha cow dung + 250 kg/ha NPK, T4 = 3 t/ha cattle dung + 300
kg/ha NPK, T5 =4 t/ha cattle dung + 350 kg/ha NPK, T6 =5 t/ha cattle dung + 400 kg/ha NPK, T7= control, LSD —
Least Significant Difference
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DiSCUSSIONS
Precropping Soil Physical and Chemical Analyses

The available P was below the critical value of 15 mg/kg in soil [27]. Since pH of most agricultural soils in
Nigeria has been reported to be 4.0 - 6.5 [28]. The precropping pH of 5.1 may be suitable for nutrient availability for the
fluted pumpkin. EC value was moderate (0.25 dS/m) which shows that the soil is not saline [29]. Available P 10.71
mg/kg is good for vegetable crop production. From the recommendations of [9], the soil was low in total N and OC. The
Organic carbon content was 0.34 g/kg and was below the critical value of 3.4 g/kg [30]. Total N was 0.02 g/kg but was
below the critical value of 0.15 g/kg [31]. The values reflected the amount of organic matter in soil considering the fact
that these soils are below the critical value for optimum crop production. The low amounts of organic matter and total N
contents could lead to low water retention capacity of the soil, yellowing of leaves and retarded plant growth. The low
contents of total N and OC could be attributed to the effects of intensive and continuous cultivation that may aggravate
organic matter oxidation and their consequent leaching/erosion. Saik, H et al., & Negassa, W et al., reported that the
continuous cultivation of land results in the reduction of OC and total N contents [32, 33]. In addition, the low N content
may also be attributed to sandy nature of the soil which could aid rapid leaching of N.

The soil was high in exchangeable Na, Mg, Ca and K. Exchangeable Mg content was 2.63 % was above the
critical value of 0.4 % [34]. The Ca content was 4.04 % and above the critical value of 2.0 % [34]. Potassium was 2.17 %
and was above the critical value of 2.0 % [34]. High amounts of Mg, Ca, and K are expected to help in the stabilization
of all membranes and cell wall, interaction among plant hormones and in photosynthesis as Mg serves as a component of
chlorophyll. The results of the exchangeable acidity was 1.27 %. This implies that exchangeable acidity value was less
than 4 % in the soil. This value reflects the moderate acidity values of the soils. The ECEC was 11.28 %. It had been
suggested that the ECEC of a soil is a permanent characteristic and directly related to the soil texture [35]. The higher the
clay content of any soil, the higher the ECEC of a soil. In general, the ECEC of most soils increase with an increase in
soil pH [35]. The particle size analysis revealed that the soil was sandy loam.

Effects of cattle dung and NPK fertilizer rates on soil chemical properties planted to fluted pumpkin

Significant differences in soil chemical properties such as soil pH, OC, total N, available P, electrical
conductivity, exchangeable, K, Ca, Mg and Na were evident. The combined applications of cattle dung and NPK
fertilizer improved soil pH, P, OC, N, and K compared to application of either cattle dung or NPK fertilizer alone. The
increases in soil OC, N, K, and P observed after harvest in soils treated with combined use of organic and inorganic
fertilizers might be as a result of the slow rate in which the nutrients in the cattle dung were released into the soil. The
increases in soil OC, N, K, and P observed after harvest in soils treated with combined use of organic and inorganic
fertilizers might be as a result of the slow rate in which the nutrients in the cattle dung were released into the soil.
Akinyele, B. O et al., [36] posited that organic fertilizers showed greater capacity than inorganic fertilizers in retaining
nutrients in forms that can easily be taken by plants over a longer period.

Vivekananda, M et al., [37], reported that the buildup of P through application of cattle dung was as a result of
the mineralization of organic phosphate by the soil microorganisms and the production of organic acids, which make soil
P more available. Combined application of cow dung and NPK increased SOC contents. This increase with the
application of cattle dung could be attributed to the potential of organic waste to enrich soil organic matter. This increase
might be due to the high rates of application of cattle dung with high OC contents and root residue decomposition of
plants that had grown luxuriantly with such high rate of organic manure and medium N fertilizers. These results are
consistent with those of [38] who reported that the application of organic manure in combination with inorganic
fertilizers exerted greater influence and linearly increased soil OC levels.

The soil had very low content of OC, and total N which are indicators of low inherent fertility status, which
underscore the need for improved soil management techniques. The result showed that combined use of cattle dung and
NPK reduced N loss from the soil thereby increasing available N in the soil. This is in agreement with the observations of
[39] as cited in [40] that joint application of organic and inorganic fertilizers reduced, among other things, losses of
nutrients by leaching. Increase in ECEC of the soil by addition of cattle dung may be attributed to the better buffer
capacity of the soil as a result of the high organic matter content of the manure added [41].

Effects of nutrient sources and rates on some selected soil physical properties.

Results from this study showed that nutrient sources had no significant effect (p=0.05) on bulk density,
gravimetric water content, porosity, and volumetric water content in the experiment. The results from this study is in
contrast to previous studies [42, 43] who observed that organic manure contributed to improvement of soil physical
properties such as soil bulk density, porosity, soil water infiltration and water holding capacity.
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Effects of cattle dung and NPK fertilizer on fluted pumpkin growth parameters

From the results obtained, it was observed that combined applications of cattle dung and NPK fertilizer
increased fluted pumpkin numbers of leaves, branches, stem girth and internode length. The findings are similar to those
of [44] who reported better vegetative growth in amaranth from the effect of combined application of organic and
inorganic nutrient sources. Increase in the vegetative growth of fluted pumpkin could be attributed to increase in N and P
uptake by fluted pumpkin. P and N increase cell division in all the important growth parameters, and enhanced N nutrient
increases the photosynthetic capacity of the crop, thus resulting in more assimilates being partitioned to the various plant
parts which consequently influenced the growth of the crop [45]. On the other hand, the significant effects obtained with
the application of both cattle dung and NPK 15:15:15 fertilizer may be attributed to the initial low soil fertility of the
experimental site. Tisdale, S. A et al., Ndaeyo, N. U et al., Makinde, E. A et al., & Uko, A. E et al., noted that crop
response to fertilizer application is affected by nutrient reserve in the soil. According to them, crops respond more to
fertilizer application in soils with very low nutrient contents than soils with high nutrient reserves [46-49].

It was also observed that number of leaves and branches of pumpkin plants increased with increased application
of all nutrient sources (organic, inorganic and a combination of both) with combination of organic and inorganic fertilizer
excelling above the other nutrient sources. The inorganic nutrient source ranked second in terms of number of leaves, a
trend that can be attributed to nutrients being readily available and better utilization of nutrients at higher NPK levels.
Akanbi, W. B et al., [5], reported that organic source improved cell activity, enhanced cell multiplication and
enlargement of fluted pumpkin. Grubben, G. J. H et al., [50] observed that organic manure contributed significantly to
the number of vines, vine length and number of leaves in vegetables depending on the rate of application. Organic
manure is known to be capable of activating many species of microorganisms which release phyto hormones that
stimulate nutrient absorption and plant growth [48]. Organic fertilizer apart from releasing nutrient elements to the soil
has also been shown to improve other soil chemical and physical properties which enhance crop growth and development
[51-53, 49]. This may be responsible for the better performances recorded in plants that had combinations of cattle dung
and inorganic fertilizer than crops that received either sole cattle dung or sole inorganic fertilizer treatments. This agrees
with the results obtained in other crops including amaranth [54, 51, 55, 47, 49].

Also, combined application of cattle dung and mineral fertilizer generally increased number of branches and
stem girth compared to sole organic or sole inorganic which are similar to the findings of [44]. The inorganic fraction of
the combination releases its nutrients early enough for plant use while the organic portion could stimulate microbial
activities and prevent loss of nutrients. This is in line with the observations of [56, 57]. The increase in the number of
branches led to increase in the number of leaves which in turn allowed for better photosynthetic activity of plants. Plant
diameter or girth would have positive implication on lodging, particularly during fruiting; the thicker the stem, the less
likely the plant would lodge as a result of fruit carriage or other lodge-inducing factors such as wind. Ogbonna, P. E [51],
stated that for healthy stem development, plants require adequate amounts of potassium and phosphorus. These nutrients
are also available in cattle dung and are released slowly throughout the growing season.

SUMMARY AND CONCLUSIONS

Combined use of cattle dung and NPK fertilizer was superior to sole application of organic fertilizer (cattle
dung) or inorganic fertilizer (NPK 15:15:15) in improving soil chemical properties, nutrient uptake and growth of fluted
pumpkin. Application of 5 t/h cattle dung and 400 kg/ha NPK fertilizer improved soil physicochemical properties,
nutrient uptake and growth of fluted pumpkin in the experiment. Application of 5 t/ha cattle dung and 400 kg/ha NPK
fertilizer (T6) also improved soil physicochemical properties, nutrient uptake and growth of fluted pumpkin but 4 t/ha
cattle dung and 350 kg/ha NPK (T5) recorded the highest stem girth and number of branches from 8 to 12 WAT. Also, 3
t/ha cattle dung and 300 kg/ha NPK (T4) recorded the highest internode length from 4 to 12 WAT. The control pot had
the lowest values for all the growth parameters

From the results of this study, it is suggested that for the cultivation of fluted pumpkin in Anyigba, Kogi State, a
combination of 5 t/ha cattle dung and 400 kg/ha NPK 15:15:15 fertilizer may be used. Considering the affordability of
inorganic fertilizers and its effect on the environment, farmers who cannot afford 400 kg/ha NPK 15:15:15 fertilizer can
apply 250 kg/ha NPK + 5 t/ha cattle dung for fluted pumpkin production.
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