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Experiments were carried out to determine the impacts of soil parameters for fluted pumpkins on 

the storage, rate, and frequency of poultry manure (PM) application. Once, twice, thrice, and at 

every harvest were the application frequency for poultry manure, which was spread at 5, 10, and 15 

t∙ha-1. One year of manure storage had an impact on the pH, N, P, K, Ca, Mg, and Na levels of the 

soil, as did the rate and frequency of application. Storage of manure reduced organic C and total N 

but increased the P and K contents. Soil acidity was initially reduced generally from slightly acidic 

(5.5) to slightly alkaline (6.8) and further reduced (7.9) with second year application, with 15 t.ha-1 

PM rate + application thrice or at every harvest. Organic carbon was initially reduced but improved 

with second year application. Initial soil nitrogen of 0.1% was improved to 0.3% with 15 t.ha-1 PM 

+ application thrice or at every harvest but reduced in the second year to 0.07% with 15 t.ha-1 PM + 

application at every harvest. Available P was generally improved with manure application. 

Extractable K was initially improved with 15 t.ha-1 PM + application at every harvest but reduced 

with 10 t.ha-1 PM application + application twice in the second year. For the production of leafy 

shoots of Telfairia occidentalis and conservation of soil nitrogen and phosphorus, application of 15 

t∙ha-1 PM with manure application at every harvest is recommended. 
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Introduction 

Fluted pumpkin (Telfairia occidentalis Hook. F) is a 

perennial herbaceous creeping vine in the cucurbitaceae 

family. It is a leafy vegetable crop indigenous to Africa. It 

is cultivated majorly in South- Eastern Nigeria for its leaf 

and edible seeds (Horsfall and Spiff, 2005). The vines 

require staking for optimum growth. Telfairia occidentalis 

is a major crop of the cropping systems in tropical Africa, 

particularly during the rainy farming season. Telfairia 

occidentalis is commonly grown on residual soil moisture, 

coupled with manual irrigation in the dry season. Taking 

into consideration the role of Fluted Pumpkin in food and 

nutrition security, the production scale in the rainy season 

needs to be expanded into the dry season of the tropics. 

This requires using viable resource management practices 

that ensure food security and generate income for farmers 

(Adebisi-Adelani et al., 2011). Low soil fertility is one of 

the major production constraints that affect agricultural 

development in the sub-Saharan Africa (Aderi et al., 2011). 

It is a major factor militating against crop production in 

many tropical cropping systems where fertilizer use is low 

and agricultural residues are not returned to the soil for 

rejuvenation (Eteng, 2017). Application of nutrients to the 

soil, either in organic or inorganic form can be done to 

address the issue of nutrient supply for sustainable 

cropping. An established principle of good agriculture is 

the replacement of nutrients lost through crop harvests by 

adding either organic or inorganic fertilizers (Eteng, 2017). 

Response of crops to fertilizer application has been 

reported affected by soil nutrient reserve (Makinde et al., 

2007; Uko et al., 2009). Crops were reported to respond 

more to fertilizer application in soils with very low nutrient 

content than soils with high nutrient reserve. Nutrients in 

livestock manure, unlike in chemical fertilizers, are 

sometimes sparingly available and of inconsistent 

composition. This may lead to excess application of certain 

elements, causing nutrient imbalances in the year of 

http://creativecommons.org/licenses/by-nc/4.0/
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application and in subsequent years. Poultry droppings 

have been reported to be the most valuable of all livestock 

manures (Omisore et al., 2009). Poultry manure is a rich 

source of micro nutrients for crops (Anjum et al., 2017). Its 

application results in increased concentration of macro 

elements (Soremi et al., 2017; Umunnakwe et al., 2022) 

and plant dry matter contents (Umunnakwe et al., 2022). 

Soil available Phosphorus has been reported increased with 

poultry manure application (Muktamar et al., 2020). 

Application of poultry manure reduces soil degradation 

and improves soil fertility (Fu et al., 2022), thus enabling 

higher crop yields (Adekiya et al., 2020; Fu et al., 2022). 

Use of poultry manure reduces soil acidity (Zolnowski et 

al., 2022). Poultry manure is a protein-rich material that 

can provide a wide spectrum of precursors for humic acid 

formation required during the degradation process (Sun et 

al., 2023; Abdellah et al., 2023). Poultry manure can be a 

host of many beneficial bacterial that promote the 

production of humic acid and inhibit the growth and spread 

of many harmful pathogens (Zhang et al., 2021; Wang et 

al., 2023).  

Sustainable application of poultry manure should be 

based on crop nutrient demands, nutrient release pattern of 

the manure source as well as the soil and climatic 

environment. Inappropriate use of poultry manure can 

reduce manure efficiency and negatively affect soil 

productivity. Poultry manure should be applied to match 

nutrient needs of crops to obtain maximum economic value 

of plant nutrients (Ozores-Hampton, 2012). The significant 

influence of organic fertilizer on the growth and yield of 

Telfairia occidentalis revealed that the fertilizer can be 

used as soil amendment to promote the crop yields. This is 

reconfirmed by the report of Idem et al. (2012) who 

obtained significant influence of organic fertilizers on the 

growth and yield of Telfairia occidentalis. Inadequate and 

untimely supply of nutrients to replenish lost ones usually 

hampers the growth and yield of crops, in most cases due 

to continuous picking of the leafy shoots.  

Poultry manure may be stored for a period of time prior 

application to crops to reduce the C:N ratio to enable faster 

nutrient release on application, by reducing the rate of N 

loss under aerobic decomposition (Amanullah, 2010; 

Ashworth et al., 2020). Some benefits from organic manure 

application are obtained in the second and third years of 

application. Manures stored over a period of time for use 

will continue degradation process and be changing in 

nutrient contents. Timing of manure application, therefore, 

ensures the availability of the nutrients when crops require 

them. This will avoid nutrient losses which can occur 

before or after periods of crop demand which in the long 

run results in wastage of resources (Ndukwe et al., 2011). 

With split fertilizer application, same amount of nitrogen 

is applied in a growing season but additional trips are 

necessary through the field. This however increases the 

cost of inputs. Consequently, there is the need for split 

application of nitrogen to attain better and optimum yield. 

A single dose fertilizer application may result in fertilizer 

loss, especially if a planting area receives high quantities 

of precipitation. In such a case, split fertilizer application 

may be more environmentally- responsive, even if cost of 

application is increased (Yang et al., 2011). There is a need 

for information on how previously unfertilized fields are 

likely to respond to manure in the year of application and 

subsequent year. This is necessary to develop sound 

manure nutrient management plans for agricultural 

purposes.  

The study was conducted with the hypotheses that: 

• The amount of poultry manure applied to cultivate 

Fluted pumpkin will affect the leafy growth, 

• Split application of the manure will give better nutrient 

and soil management, 

• Storage of poultry manure till a year does not affect the 

nutrients’ release pattern.  

This trial was therefore conducted to investigate and 

determine the dynamics of soil nutrients with numbers of 

spilt applications of poultry manure and storage for 

optimum growth and leaf yield of Fluted pumpkin.  

 

Materials and Methods 

 

Trial Location 

The trial was conducted at the Crop Research Farms of 

the Federal University of Agriculture, Abeokuta, Ogun 

State, Nigeria from November 2018 to August 2020. The 

site was on latitude 7°15ꞌ N and longitude 3° 25ꞌ E. Land 

altitude was 100 m above sea level. The location usually 

experiences two seasons. Rainfall pattern is usually 

bimodal. March to July is usually a long rainy season, with 

a shorter rainy season from September to November, after 

a short dry period in August. A longer dry period runs from 

November till onset of rains in March of the following 

year. Average rainfall in the first cultivation from 2018 to 

2019 was 93 mm, ranging from a period of no rains in 

December, to a very low rainfall of 9.0 mm in January and 

a maximum monthly rainfall of 264 mm in June (Table 1). 

Mean temperature was lowest in July (26.2oC) but highest 

in August (34.0oC). Relative humidity was lowest in 

February (57.0%) but highest (87.4%) in July (Table 1). In 

the second planting in 2019 to 2020, average rainfall was 

96.3 mm ranging from a period of no rains at all in 

December, 2019 to February, 2020, with a very low rainfall 

of 2.9 mm in August, to a maximum monthly rainfall of 

310 mm in October (Table 1). Mean temperature was 

lowest in July (25.7oC) but highest in May (30.1oC). 

Relative humidity was lowest in December, February and 

June (84.0%) but highest (85.7%) in January and July 

(Table 1). 

 

Trial Establishment 

The site was cleared, ploughed and harrowed. The trial 

was a 3 x 4 factorial experiment fitted into a randomized 

complete block design with 4 replicates. Three manure 

application rates: 5, 10 and 15 t.ha-1 of poultry manure were 

combined with four application frequencies of once, twice, 

three times and at every harvest. Harvesting of leafy shoot 

was done five times at intervals of 2 weeks from 6 to 14 

WAP. Each of the three PM rates was combined with the 

four application frequencies to have 12 treatment 

combinations. Plot size was 3 x 3m with planting of one 

seed/hole at a spacing of 1 x 1m by laying the seeds flat on 

the prepared beds on 29th November 2018. There were 16 

plant stands/plot. The cured poultry manure was worked 

manually into the soil with a hoe. 
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Table 1. Weather data of experimental period for 2018 to 2020 

Month 

Total 

Rainfall  

(mm) 

Mean Temp 

(°C). 

Relative 

Humidity  

(%) 

Month 

Total 

Rainfall  

(mm) 

Mean Temp 

(°C) 

Relative 

Humidity 

(%) 

 2018 - 2019  2019 - 2020 

Nov  36.0 28.3 68.7 Sept 96.3 26.6 85.7 

Dec  00.0 28.1 58.4 Oct 310.0 26.4 84.0 

Jan  9.0 28.8 64.1 Nov 112.3 28.0 85.7 

Feb  79.0 29.9 57.0 Dec 00.0 29.0 84.0 

Mar  59.6 29.1 79.2 Jan 00.0 27.8 85.7 

Apr  157.6 27.7 78.1 Feb 00.0 29.4 84.0 

May  150.4 27.7 80.0 Mar 145.1 30.1 85.7 

Jun  264.5 27.1 83.1 Apr 120.0 29.4 84.0 

Jul  108.7 26.2 87.4 May 110.0 27.9 85.7 

Aug  65.8 34.0 83.4 Jun 149.1 26.6 84.0 

Total 930.6   Jul 109.5 25.7  

Mean 93.1   Aug 2.9 26.16  

    Total 1155.2   

    Mean 96.3   
Source: University Meteorological Station 

 

Manure used at first year planting was stored till the last 

application in the second year. Well-cured and dried 

poultry manure was collected from the Poultry Farm of the 

College of Animal Science and Livestock Production, 

Federal University of Agriculture, Abeokuta, Ogun State, 

Nigeria and was kept for one year till the last application in 

the second season.  

 

Soil and Manure Analyses 

Pre cropping and post cropping soil samples were taken 

using soil auger. These were analysed to determine the 

physical and chemical compositions of the soil. Poultry 

manure (PM) samples were analysed at each time of 

application at 6 to 14 weeks after planting (WAP). The soil of 

the experimental site was ferruginous, with a topmost Oxic 

paleudolf layer. Samples were taken randomly at different 

locations. They were thereafter bulked to obtain a composite 

sample. Post cropping soil samples were taken from each plot 

at the end of the experiment. The poultry manure applied was 

also analysed for chemical constituents. The pH was obtained 

using pH in soil–water suspension 1:5 using pH meter 

(Thomas, 1996); Organic carbon was determined by Walkley-

Black procedure. Dichromate was used as oxidizing agent as 

described in Nelson and Sommers (1996); Percentage organic 

carbon was multiplied by Broadbent’s factor of 1.72 

(Broadbent, 1953; Nelson and Sommers (1996) to determine 

the soil organic carbon. Total nitrogen was determined by the 

Khjedal digestion method. Bray’s P1 test was employed to 

determine the available phosphorus using 0.03 NH4F in 0.02N 

HCl as extractant and measuring the extracted phosphorus 

colorimetrically at 660 nm by molybdenum blue method 

(Bray and Kurtz, 1945; Sims, 2000). Extractable bases were 

determined with normal ammonium acetate buffer at pH 7. 

Sodium and potassium in the extracts were determined by 

flame photometry while calcium and magnesium were 

determined by atomic adsorption spectrophotometry. 

Extractable acidity was determined by titration of 1M KCL 

extraction against 0.05M NaOH to pink end point using 

phenolphthalein as indicator (Mclean, 1982). Soil particle size 

distribution was determined with a hydrometer (Bouyoucus, 

1962; Huluka and Miller, 2014), using sodium 

hexametaphosphate as dispersing agent. 

At the commencement of the experiment, soil pH was 

moderately acidic (5.5). Soil Organic carbon of 0.88 % was 

lower than the critical level of 1.74 % reported by Ezeaku 

(2011) for production of crops in tropical and sub-tropical 

soils. Total soil nitrogen content of 0.10 % was in same 

range with the critical value of 0.15 % (FDALR, 2004). 

Soil available phosphorus of 4.91 mg. kg-1 was low, 

relative to the critical recommended value of 11 mg.kg-1 

(Tsadilas et al., 2021). Exchangeable K was 55 mg.kg-1. 

The soil textural class was loamy sand (Table 2). 

pH of the Poultry manure (PM) ranged from neutral to 

alkaline (Table 3). The organic carbon was moderate. So 

also were nitrogen and phosphorus contents. The C:N ratio 

was moderate for the decomposition process and fast rate 

of mineralisation (Table 3). 

Glyphosate, a systemic herbicide was applied at 10 ml/ 

litre water, to new sprouts of weed after land clearing into 

the experimental units at two weeks before planting in 

marked out plots. 

 

Trial re-establishment 

The second trial was sown on August 26, 2019. 

‘Telfairia’ plants that survived the dry season at the end of 

the first trial were counted and missing stands supplied to 

meet plant population of 16 stands per plot in 2019 (second 

trial). The plants were staked at 6 WAP. First PM 

application was done at 3 WAP and subsequently at 2 

weeks interval after every harvest of leafy shoots. Hand 

weeding was done around the base of the plant from 6 to 

14 WAP. Harvesting of leafy shoots was done five times 

from 6 to 14 WAP.  

 

Data Collection and Analysis 

Four sample plants/plot were tagged from inner rows 

and inner stands for data collection.  

Data collected were subjected to Analysis of Variance 

(ANOVA), using GENSTAT 12th edition statistical 

package. Data for the two cultivations were subjected to 

combined analysis, making year of cultivation a factor of 

analysis. Significant means were separated using Duncan`s 

multiple range test at 5% probability. 
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Table 2. Pre cropping soil physical and chemical properties 

Parameter (Unit) Result Interpretation Normal values 

pH (1:2.5 soil: water) 5.53 Slightly acid 6.5-7.5 

Org. matter (%) 1.52 Low 3-6 

Nitrogen (Total N, mg.kg-1) 100.00 Low 900-1.700 

Available Phosphorus (mg.kg-1) 4.90 Low 8-25 

Extractable Potassium (mg.kg-1) 55 .00 Low 110-290 

Extractable Calcium (mg.kg-1) 1.96 Sufficient 1.150-3.500 

Extractable Magnesium (mg.kg-1) 254.00 Sufficient 160-480 

Extractable Sodium (mg.kg-1) 78.00 - - 

Extractable Na (%) 2.74 No alkalinity problem < 15 

Available Iron (mg.kg-1) 15.46 Too much 4.5-10 

Available Zinc (mg.kg-1) 12.77 Much 0.7-2.4 

Available Manganese (mg.kg-1) 6.57 Sufficient 7.6-10.5 

Available Copper (mg.kg-1) 0.70 Sufficient > 0.2 

Extractable Al + H (mg.kg-1) 15.50 -- -- 

CEC (cmol.kg-1) 6.40 -- -- 

Base saturation (%) 98.28 -- -- 

Extractable Cations Ratio    

Ca: K 70.14 12-13 K should be supplied 

Ca: Mg 4.65 6-7 Ca should be supplied 

Mg: K 15.07 2 K should be supplied 

Clay (%) 5.40 - - 

Silt (%) 5.40 - - 

Sand (%) 89.20 - - 

Texture class Loamy sand Light texture  

 

Table 3. Chemical Properties of Poultry Manure applied in 2018 and 2019 Cropping 

Parameters 
Before 

Application 

Frequency of Application 

1 2 3 4 5 

2018 

pH (1:1, H2O) 8.41 8.27 8.29 7.98 7.16 7.05 

Org. C (%) 10.05 12.09 9.81 10.56 4.84 5.05 

Org. M (%) 17.33 20.84 16.91 18.21 8.34 8.71 

N (%) 1.5 1.97 1.02 0.89 1.63 1.48 

P (mg.kg-1) 60.44 49.80 59.10 57.30 66.19 64.18 

K (%) 0.43 0.58 0.52 0.48 0.52 0.51 

C/N ratio 6.70 6.14 9.62 11.87 2.97 3.41 

Ca (%) 6.03 2.01 6.51 5.66 7.83 13.39 

Mg (%) 0.14 0.49 0.21 0.17 0.33 0.35 

Na (%) 0.11 0.45 0.13 0.15 0.24 0.25 

Fe (mg.kg-1) 35700 2359 32561 28925 876 1258 

2019 

pH (1:1, H2O) 7.6 7.8 6.8 9.4 7.2 8.4 

Org. C (%) 3.07 3.34 5.07 5.68 2.48 2.72 

Org. M (%) 5.29 5.87 8.74 9.80 4.27 4.65 

N (%) 0.98 0.90 1.67 1.83 0.82 0.85 

P (mg.kg-1) 41.60 49.10 121.80 162.10 35.80 39.20 

K (%) 8.82 8.66 2.11 2.26 8.10 8.22 

C/N ratio 3.13 3.71 3.04 3.10 3.02 3.20 

Ca (%) 6.22 6.76 91.28 98.31 6.01 6.31 

Mg (%) 5.73 5.16 62.73 66.92 5.45 5.322 

Na (%) 0.68 0.61 68.69 72.12 0.58 0.56 

Fe (mg.kg-1) 1120 1060 1170 1140 1214 1163 

 

Results 

Treatment Effects 

Combined Analysis of variance (ANOVA) of effect of 

PM application on soil chemical properties to Telfaira 

occidentalis showed that the 3 level- interaction was 

significant for all soil nutrient contents (Table 4). Sole 

treatments of PM rate, frequency of PM application, 

manure storage and their interactions significantly affected 

soil pH, organic carbon, nitrogen, phosphorus, potassium, 

calcium, magnesium and sodium as chemical properties of 

soil cultivated to Telfairia occidentalis (Table 4). 
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Soil pH 

In the first year, soil pH of 5.5 was increased to a range 

of 6.2 - 6.8 and was further increased to 6.4 - 7.9 with the 

second year cropping (Figure 1).  

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

 

Organic Carbon 

In 2018, organic C of 0.88% was reduced to as low as 

0.58% with 5 t.ha-1 PM rate + frequency of application at 

every harvest but increased to 0.91% with 15 t.ha-1 PM rate 

+ frequency of application at every harvest (Figure 2). In 

2019, with storage for a year, organic C was generally 

increased, with the highest of 1.25% from 5 t.ha-1 PM rate 

+ frequency of application at every harvest (Figure 2). 

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

 

Total Nitrogen 

Total N was generally increased in 2018, ranging from 

0.19 – 0.30% in 2018 but was generally reduced with 

storage for a year in 2019 to about 0.08% (Figure 3). 

 

Table 4. Analysis of variance of effect of rate of poultry manure on soil chemical properties planted to Telfairia 

occidentalis. 

Source df pH (H2O) Org. C N P K Ca Mg Na 

PNR 2 0.4892** 0.0176** 0.0061** 316.5269 ** 0.0486** 2.4531** 0.0466 ** 0.0297** 

F 3 0.1260** 0.0612** 0.0004** 878.0059 ** 0.0416** 1.9008** 0.0751 ** 0.0145** 

Y 1 9.4883** 0.6684** 0.3168** 1516.6459** 1.7555** 87.2348** 20.0393** 0.0397** 

R × F 6 0.2479** 0.0220** 0.0010** 582.9496 ** 0.0039** 1.0199** 0.0480 ** 0.0063** 

R × Y 2 1.2513** 0.1802** 0.0109** 40.7114 ** 0.0184** 1.5684** 0.0010 ** 0.0361** 

F × Y 3 0.5523** 0.0169** 0.0004** 731.0430 ** 0.0242** 1.7200** 0.0610 ** 0.0116 ** 

R × F × Y 6 0.2319** 0.0321** 0.0007** 517.4062 ** 0.0034** 1.0015** 0.0400 ** 0.0060** 
* Significant at P ≤ 0.05 or **,P ≤ 0.01 probability level, analysis of variance; PNR: Poultry manure rate (R); F: Frequency (F); Y: Year (Y) 

 

 
Figure 1. Interaction of manure rate, frequency of application and year on pH in soil planted to Telfairia occidentalis. 

 

 
Figure 2. Interaction of manure rate, frequency of application and year on organic carbon in soil planted to Telfairia 

occidentalis. 
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Figure 3. Interaction of manure rate, frequency of application and year on nitrogen in soil planted to Telfairia 

occidentalis. 

 

 
Figure 4. Interaction of manure rate, frequency of application and year on soil available phosphorous content in soil 

planted to Telfairia occidentalis 

 

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

 

Available Phosphorous  

Available P of 4.91 mg.kg-1 was generally increased in 

2018 to 28.90 mg.kg-1 with 15 t.ha-1 PM rate + frequency 

of application at every harvest (Figure 4). In 2019, with 

storage for a year, it was further increased to 74.80 mg.kg-

1 with 10 t.ha-1 PM rate + frequency of application of two 

times (Figure 4). 

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

 

Extractable Potassium  

In 2018, 15 t∙ha-1 PM rate + frequency of application 

twice increased potassium but in 2019, it was lowest from 

5 t∙ha-1 PM rate + frequency of application once and 

highest from 5 t∙ha-1 PM rate + frequency of application at 

every harvest (Figure 5). 

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

Extractable Calcium 
In 2018, soil calcium was lowest from 5 t∙ha-1 PM rates + 

frequency of application thrice and at every harvest but 
highest with 15 t∙ha-1 PM rate + frequency of application at 
every harvest. In 2019, 15 t∙ha-1 PM rates + frequency of 
application thrice increased calcium (Figure 6). 

Data in the interaction analysed with Least Squares 
Means and means separated with Least Significant 
difference at 5% probability level. In some instances, error 
bars are obscured by the symbols at data points.  

 
Extractable Magnesium  
In 2018, soil magnesium was lowest from 5 t∙ha-1 PM rate 

+ frequency of application thrice but was highest from 15 t∙ha-1 
PM rate + frequency of application at twice, thrice and at every 
harvest. In 2019, 10 t.ha-1 PM rates + frequency of application 
thrice increased magnesium (Figure 7). 

Data in the interaction analysed with Least Squares 
Means and means separated with Least Significant 
difference at 5% probability level. In some instances, error 
bars are obscured by the symbols at data points.  

 
Extractable Sodium 
In 2018, Sodium was lowest from 5 t∙ha-1 PM rate + 

frequency of application thrice and highest from 15 t∙ha-1 
PM rate + frequency of application at every harvest. In 
2019, 10 t∙ha-1 PM rates + frequency of application every 
harvest increased sodium (Figure 8). 
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Figure 5. Interaction of manure rate, frequency of application in a year on soil potassium content in soil planted to 

Telfairia occidentalis 

 

 
Figure 6. Interaction of manure rate, frequency of application and year on soil calcium content in soil planted to 

Telfairia occidentalis 

 

 
Figure 7. Interaction of manure rate, frequency of application and year on soil magnesium content in soil planted to 

Telfairia occidentalis 

 

Data in the interaction analysed with Least Squares 

Means and means separated with Least Significant 

difference at 5% probability level. In some instances, error 

bars are obscured by the symbols at data points.  

 

 

Shoot yield  

Cummulative fresh shoot yield was most favoured with 

application of 15 t∙ha-1 PM rate and similarly with 

application of 10 t∙ha-1 PM rate with a frequency of thrice 

or at every harvest (Table 5). 
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Figure 8. Interaction of manure rate, frequency of application and year on soil sodium content in soil planted to 

Telfairia occidentalis. 

 

Table 5. Effects of Manure Application Rate and Frequency on Cumulative Fresh Shoot Weight of Fluted Pumpkin  

Treatment 
Cumulative Fresh Shoot Weight (kg.ha-1) 

2018 2019 

PM rate (t.ha-1)   

0 1153c 1682a 

5 1417bc 2258a 

10 2101ab 1609a 

15 2982a 1923a 

Frequency of Application   

Once 1747b 1812b 

Twice 2273ab 1404b 

Thrice 3411a 2520a 

Every Harvest 2249ab 2233ab 

 

 

Discussion 

The site was low in fertility and would therefore depend 

on soil amendments for sustainable agricultural yield. 

Loamy sand soils generally contain more nutrients, 

moisture and humus than sandy soils. At the end of the 

2018 cropping of Telfairia occidentalis, the acidity of PM 

decreased because manure storage for use was from 

November 2018 to August 2020. This is in line with the 

reports of Amanullah et al., (2010), Masud et al (2020) that 

storing poultry manure for some period prior application 

deceases the acidity and also the report of Horswill et al. 

(2007) that the acidity of the poultry manure would 

decrease if the manure is used for longer periods (8-10 

years). The poultry manure kept degrading in storage, 

changing as well in other chemical contents. This accounts 

for the varied pH levels at different periods. 

Application of 15 t∙ha-1 PM rate + three times and 

application of 15 t∙ha-1 PM rate + every harvest increased 

the soil pH. The ability of PM to increase soil pH was 

attributed to the presence of basic cations in the manure 

released upon microbial decarboxylation (Natsher and 

Schwetnmann, 1991; Zolnowwski et al., 2022). In 2019, 

with storage for a year, soil pH increases from slightly 

acidic to alkaline, was due to the residual effect of poultry 

manure from previous cropping year. Application of 15 

t∙ha-1 PM + every harvest frequency increased the organic 

carbon, organic matter content, total nitrogen, available 

phosphorus, and basic cations (Ca, Mg, Na and K) of the 

soil, consequently supporting optimum fresh shoot yield. 

The organic matter was high because of the high 

application rate of PM + frequency of application which 

could explain why PM at highest rate had the highest fresh 

shoot weight.  

The high nitrogen application with the poultry manure 

did not reflect in residual soil contents due to plant nutrient 

uptake for the high biomass yield of Telfairia, considering 

the cummulative harvest over the period of two years. 

The low soil P content accounts for the very high 

response to P release from the manure and the observed 

increases in P contents. Increase in phosphorus and 

nitrogen due to PM rate of frequently applied manure 

explains PM at higher rate (15 t∙ha-1) that resulted in the 

highest yield. This is in agreement with the works of 

Adenawoola and Adejoro (2005), Davis et al. (2006) and 

Zamil et al. (2015) where P was increased by PM 

application.  

 The potassium in the soil after planting increased 

with increase in the application of PM rate + frequency of 

application as a result of the initial soil low K content. 

Poultry manure application has been reported to increase 

soil exchangeable K (Yunando et al., 2022). Inorganic 

fertilizers only last for a short time in the soil, but residual 

effect of manuring with phosphorus and potassium may 

last for many years (Akande et al., 2003). Manure 

application may increase soil nutrients and organic matter 
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with long lasting residual effects on crop yield and soil 

properties (Eghball et al., 2004; Dhaliwal et al., 2023). 

Application of 5 t∙ha-1 PM rate + every harvest increased 

organic carbon, organic matter content. Application of 5 

t∙ha-1 PM rate + every harvest; 10 t∙ha-1 PM rate + once, 10 

t∙ha-1 PM rate + every harvest; 15 t∙ha-1 PM rate + twice, 

15 t∙ha-1 PM rate + three times increased total nitrogen with 

increase in PM rate + frequency of application. Previous 

manuring with farm yard manure leaves residues of N, P, 

and K in the soil that benefit following crops. Application 

of 5 t∙ha-1 PM rate + twice and application of 10 t∙ha-1 PM 

rate + three times increased available soil phosphorus. 

With the addition of PM rate + frequency of application, 

the result indicated increase in soil available P. The 

concentration of P in soil may have been influenced by the 

mineralogical composition of the parent material, 

anthropogenic sources like addition of fertilizers and 

organic manure (Agbede et al., 2008). Application of 5 

t∙ha-1 PM rate + every harvest increased soil potassium. 

This is due to the accumulation of nutrients that are slowly 

released from the applied manure.  

The study concluded that manuring with poultry 

manure leaves residues of P, and K in the soil that benefit 

following crops. In 2018, application of 15 t∙ha-1 PM rate 

+ every harvest increased the concentration of P, and K. 

With storage for a year in 2019, application of 5 t∙ha-1 PM 

rate + twice and application of 10 t∙ha-1 PM rate + three 

times increased soil available phosphorus. With the 

addition of PM, the result indicated increased soil available 

P with application. The concentration of P in soil was 

influenced by addition of organic manure to improve soil 

fertility. For the production of leafy shoots of Telfairia 

occidentalis, supply of nitrogen and phosphorus to the soil 

with application of 15 t∙ha-1 PM rate + every harvest is 

recommended. 

 

Conclusions 

 

Application of poultry manure stored for a year reduces 

soil acidity level 

It increases soil phosphorus and potassium contents.  

With application for two years, soil organic carbon is 

generally improved. 

Application of 15 t∙ha-1 poultry manure stored for a year 

at every harvest of fluted pumpkin is optimum for shoot 

growth and soil phosphorus and potassium management. 

 

Recommendation 

 

With long-term planning for cultivation of Fluted 

pumpkin, poultry manure is better acquired and kept under 

ambient storage for a year before use. 
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