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Abstract: Deformations of soil physical properties may decline most physical strength and is manifested by 

reduction of wet aggregate stability, rising in soil bulk density and clod density, decline in total porosity, an 

increase in modulus of rupture, decline in hydraulic conductivity and increasing root penetration resistance 

which hampers growths and yields of crops in any environment. Organic matter derivable from organic 

residues and wastes are important factor in soil reclamation using organic matter derivable from organic 

residues and wastes. This work was established to determined the impact of hotel food wastes, swine 

droppings and bat wastes on sensible elements (physical), growth and maize yield in 3 seasons. The research 

was experimented at the Teaching and Research establishment of Delta State University, Asaba. Materials 

and methods: Maize seeds were collected from the Ministry of Agriculture. Seeds were air dried before 

planting. Organic wastes materials such as hotel food wastes was sourced from various hotels while swine 

wastes and bat wastes were collected from Department of Animal Science, Delta State University, Asaba. Soil 

samples were collected at the depth of 0-30cm from disturbed and undisturbed sites. Results generally 

indicated that all parameters studied were substantially improved in plots amended with bat wastes (T3= 

BW) relative to other treatments. In this results, significant differences only existed among  treatments in soil 

physical properties in cropping season 1and among agronomic parameters studied, significant differences 

only existed among treatments on maize germination while non significant differences was shown in other 

agronomic attributes. Highlights: After the end of  3 cropping seasons experiment, this results indicated that 

bat wastes gave maximum productivity of all parameters studied  than control. 

Key words: Hotel food, wastes, sensible elements, swine droppings, growth, yield and bat wastes 

1 Introduction 

Losses of nutrients and deformations of soil physical status may hamper growths and yields of 

cereal crops. Organic materials which are also attributed to as soil fertility improvers (Oyetunji 

et al., 2001). Organic materials applied into soils, is not only important for nutrients supply to 

crops, but also essentially  for sustainability and maintenance of physical properties such as soil 

bulk density, total porosity, moisture content, hydraulic conductivity, penetrometer  resistance, 

soil aggregate stability and particles size distribution (Onyibe et al., 2021) Applied organic 
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materials into soils, could also be essential in the rehabilitation of degraded soils (Alemayehu et 

al., 2016). Decline in most physical strength is manifested by reduction of wet aggregate 

stability, rising in SBD and clod density, decline in total porosity, an increase in modulus of 

rupture, decline in HC and increasing root penetration resistance (Iren. et al., 2015). An 

important factor in soil reclamation using organic matter derivable from organic residues and 

wastes, is its role in improving soil physical parameters by forming stable aggregates for an 

improved soil structure, buffer the soil, increasing the population of soil micro organisms and 

enhance water retention capacity (Spaccini, et al., 2002; Ogunlade, et al., 2006; Olatunji, et al., 

2006). Several agricultural wastes have been used as wastes. These wastes include fruit and 

vegetable wastes which contains considerable amount of organic nutrients that is beneficial for 

soils and crop productivity (Iren. et al., 2015; Agama, et al.,2016). Also, in relations to other 

wastes, Onyibe, et al., (2021) reported that yam peels as plant residue increased soil fertility and 

crop production relative to control. According to Igboji and Onyibe, (2019) observed and 

explained that the use of rice husk dust decomposed with human urine significantly improved 

soil physical attributes more than untreated soils. Underground application wastes for maize 

production and other crops, provides an environment favorable for crop growth. Uses of wastes 

improved soil water content, reduce run-off, increased the rate of  infiltration, lowers 

evaporation, reduces weed growth, increased growth of crops and yield (Amenkhienan, 2018; 

Teame, et al., 2017). Famers are actively involved in agricultural production of fruit crops and 

vegetable maize, okra, tomatoes etc. in Nigeria but the socio-economical conditions have 

constrained them and they lack access to scientific and technological information that could 

enhance their production capacity of cereal crops (Olaniyi and Adewale, 2012). Maize is an 

important  member of the grass (Graminaea) family which originated from South and Central 

America. It was introduced to West Africa by the Portuguese in the 10th century. Maize is an 

important grains in Nigeria, not only to the farmers that engage in its cultivation, but also to its 

economic value. Maize being an important cereal crop is cultivated in the rain forest and the 

derived savannah zones in Nigeria. It started as a subsistence crop and has gradually become 

more an important crop. Maize has now risen to a commercial crop on which many agro-based 

industries depend on as raw materials (Iken and Amesa, 2004). Maize is highly yielding, easy to 

process, readily digested and cost less than other cereals. It is also a versatile crop allowing it to 

grow across a range of agro-ecological zones (Olaniyi and Adewale, 2012). For maintenance of a 

meaningful sustainable and high productivity in agricultural lands, the research therefore 

determined the impact of hotel food wastes, swine droppings and bat wastes on the physical 

parameters in an aflfisol, growth and yield of maize, in Asaba, Delta State. 

 

    II.  Materials and Methods 

A. Site location 

 The research was experimented at the research site of Agronomy Department, Delta State 

University, Asaba. The research farm was located at latitude 16o14I N and 6o49 I E. The area is 

characterized by bimodal pattern of rainfall with peak in July and September (NIMET, 2015). 

Annual rainfall ranges from 1,550 – 1,1847mm with temperature 270C and humidity ranges 

from 65-85%. The area is mainly of secondary habitation of plants. The texture of the area, is 

coarse sand and the nature of the land have smoothly  rising and falling with rolling hills. Initial 

soil testing; before the preparation of land, soils were collected randomly at the depth of 30cm 

using soil augar. Soil collected, were bulked and thoroughly mixed to prepare a composite 

sample. This composite sample was oven dried at 105oC, crushed, passed through a 2mm sieve 

mesh and was packaged for laboratory test. 
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B. Materials 

 Maize variety known as oba supper II was collected from the Ministry of Agriculture. Seeds 

were air dried before planting. Also, organic wastes materials such as hotel food wastes was 

sourced from various hotels, swine wastes and bat wastes were collected from Department of 

Animal Science, Delta State University, Asaba.    

 

C. Methods:  

          Preparation of land; site was cleared of existing bush and debris were removed from the site 

and was portioned in plots of 2m x 2m (4m2) in size. The ground plan of the study, was 

demonstrated in a Randomized Completely Block Design (RCBD) along side 4 treatments; 

(T0=Control), (T1=hotel food wastes(10kg), (T2 = swine droppings(10kg) and (T3 = bat 

wastes(10kg) with 3 replicates.  

 

D.  Physical properties studied 

  Bulk density (g/cm3) at 9 WAP was described, measured and calculated with a modified 

procedure by Nnabude and Mbaqwu, (1998) as stated; 

 Db=   MS 

           Vb 

      Where, Db   = Bulk density, Ms  = Mass of soil and  Vb  = Volume of core sample 

Total porosity(%) was determined from bulk density (Db) values with assumed Pd of 2.65g/cm3 and 

was calculated using the stated formula; 

 

TP  =   (1 – Dry Bulk density)  x        100   

                    Particle density               1 

Moisture content (%) was measured at interval of 9 WAP and determined with the pressure plate 

apparatus as stated by Klute, (1986)  

 

E.   Growth  parameters studied  

 Germination count(%) was measured at 2WAP and calculated using the  formula below;  

 

 Number of plant germinated      x     100     

 Total number of plant planted            1 

Height of maize stands: Five plants of maize were randomly selected and tagged and measured 

from the base of the maize plants to its apex, for 6WAP and 9WAP were used to ascertain maize 

height in various plots. Number of maize leaves were also randomly selected from the 5 tagged 

maize stands and were used to determine the number maize of leaves according to plots. Total 

leaves were counted, added together and divided by the selected 5 maize stands and average was  

recorded according to plots for the periods of 6WAP and 9WAP. Using the same five tagged maize 

stands, leaf area was computed and calculated at 6WAP and 9WAP by LA=0.34(LW)1.12 , where L= 

Length and W= Width. Stem girth: This is the measurement of distance around plant stem or 

trunk of a tree. The same selected 5 tagged maize stands,  determined maize stem girth using 

meter tape, recorded and average was taken  in various plots through 6WAP and 9WAP and grain 

yield was computed at harvest. 

 

F. Analysis of Data                                                                                                                                                                                                      

Collected data for physical and growth parameters, were  statistically examined through Analysis 

of Variance (ANOVA ) as reported and reformed by Steven Sawyer, (2009) while  means were 

distinguished and reported at significance of 5%  probability level. 
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    III   Results and Discussion  

 Reports of wastes material used are stated that highest  pH, TN, OM, K, Mg and Ca registered, 

were 5.88 (H2O), 10.6 %, 80 %, 2.4 cmolkg-1, 2.2 cmolkg-1  2.2 cmolkg-1 1.2 cmolkg-1 and  1.1 

respectively for bat waste materials while hotel food wastes was maximum with 5.40 mgkg-1 for 

AP.  

       Table 1: Results of chemical compositions of organic materials (Hotel food  wastes, 

swine wastes and bat droppings) used for the experiment. 

 Chemical 

 properties 

Hotel food wastes Swine droppings  Bat wastes  

 pH 5.65 5.60 5.88 

 Total nitrogen 9.40 9.70 10.6 

 Avail phosphorus 5.40 3.12 3.24 

 Organic matter 78 72 80 

 Potassium 2.04 2.10 2.4 

 Calcium 1.1 1.11 1.2 

 Magnesium 1.0 1.1 2.2 

 Nutrient element values of organic wastes used. 

 Tables 2 – 4 estimated bulk density values, ranging from 1.33 - 1.58 g cm-3 (CPS 1), 1.30 - 1.55 g 

cm-3 (CPS 2) and 1.28 – 1.55 g cm-3 (CPS 3) successively at 6 and 9WAP as minimum values were 

registered under treated plots of bat wastes and maximum values were recorded in control plots with 

percent increase 7.3% - 8.9%. Values of total porosity and moisture content were significantly increased 

in treated plots relative to the control with values ranging from 40.4 - 49.8 % and 34.2 – 46.2 % in CPS 1 

and in CPS 2, values ranged from 41.5 – 50.9 % and 35.2 – 48.2 % respectively at both 6 and 9WAP while 

TP and MC values recorded in CPS 3, ranged from 41.9 – 51.7 % and 35.8 – 49.5 % (6 and 9WAP) with 

percent increasing range of 8 - 10 % (TP) and 13- 13.9 % (MC). Bulk density decrease in the treated plots 

and the increase in the control is an indication that bulk density is a major determinant for total porosity 

and  moisture content increase because, as bulk density decreases, total porosity, moisture content, 

hydraulic conductivity, penetration resistance and infiltration rate increases. According to the trend of Bd 

decrease as against total porosity and moisture content in the first, second and third cropping season, 

displayed that; T3(BW) < T2(SD) < T1(HFW) < T0(control) in all the sampling (6 & 9WAP) while the trend 

in the increase for total porosity and moisture content had an opposite direction of increase as; T3(BW) > 

T2(SD) > T1(HFW) > T0(control) in all the sampling (6 & 9WAP)  of all the CPS. Results presented (Table 2 

- 4), indicates that organic materials released to soil, improved all physical characters studied. Present 

study, collaborates with Mahmoodabadi et al., (2013) that addition of manure as similar trend in 

minimizing soil BD, increasing TP, soil OC and also increased SMC. Similar results were also found by 

Sabir, Ziaur-Rehman, (2015) and Nest et al., (2016). It has also been proven that organic additives 

reduces soil compactness (bulk density) by improving soil aeration,  increasing TP and SMC through 

water penetration into the soil (Kuncoro et al., 2014). Residue materials incorporated into soils, improves 

SMC which also formally decreases BD and increased soil TP. In  agreement with this experiment, was the 

experiment carried out by Mbah and Mbagwu, (2006). 

 

Table 2: Impact of hotel food wastes, swine dropping and bat wastes on bulk density, total 

porosity and moisture content at 6WAP and 9WAP in cropping season 1 

Treatment Bulk Density Total Porosity Moisture content 

6 WAP 9 WAP 6 WAP 9 WAP 6 WAP 9 WAP 

T0 (control) 1.58 1.58 40.4 40.4 34.2 34.2 

T1 (HFW) 1.38 1.34 47.9 49.4 42.8 45.6 

T2 (SD) 1.40 1.38 47.2 47.9 40.8 42.8 

T3 (BW) 1.36 1.33 48.7 49.8 44.2 46.2 

FLSD 1.81 1.21 0.97 0.61 0.80 0.56 

HFW=Hotel food wastes, SD=Swine droppings and BD=Bat wastes. 
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Table 3: Impact of hotel food wastes, swine dropping and bat wastes on bulk density, total 

porosity and moisture content at 6WAP and 9WAP in cropping season 2 

Treatment Bulk Density Total Porosity Moisture content 

6 WAP 9 WAP 6 WAP 9 WAP 6 WAP 9 WAP 

T0 (control) 1.55 1.54 41.5 41.9 35.2 35.8 

T1 (HFW) 1.36 1.32 48.7 50.2 44.4 46.6 

T2 (SD) 1.38 1.35 47.9 49.1 42.5 45.4 

T3 (BW) 1.34 1.30 49.4 50.9 40.8 48.2 

FLSD ns Ns   Ns   Ns   ns   ns 

HFW=Hotel food wastes, SD=Swine droppings and BD=Bat wastes. 

 

Table 4: Impact of hotel food wastes, swine dropping and bat wastes on bulk density, total 

porosity and moisture content at 6WAP and 9WAP in cropping season 2 

Treatment Bulk Density Total Porosity Moisture content 

6 WAP 9 WAP 6 WAP 9 WAP 6 WAP 9 WAP 

T0 (control) 1.55 1.53 41.9 42.3 35.8 37.4 

T1 (HFW) 1.34 1.30 49.4 50.9 45.6 48.2 

T2 (SD) 1.36 1.33 48.7 49.8 44.4 45.9 

T3 (BW) 1.32 1.28 50.2 51.7 46.6 49.5 

FLSD   ns   Ns   Ns   Ns   ns  ns 

HFW=Hotel food wastes, SD=Swine droppings, BW=Bat wastes and CPS 3=Cropping season 3. 

  

Estimates of percentage germination as stated in Tables 5 – 7 in the 1st, 2nd and 3rd CPS,  ranged from 70 

% - 100 % of which T3(BW) was highest with 100 % while control plots was lowest of 70 and 85 % in all 

the cropping seasons with significant differences (P>0.05) among treatments. In the 1st CPS, germination 

was improved more under T3(BW) than T0 (control), T2(SD) and T1(HFW) by 13.3%, 7.11% and 5.4% and 

in all CPS, the sequence of increment indicated that T3(BW)> T1(HFW)> T2(SD) > T0(control)  

respectively. At 9WAP, where the highest maize germination occurred in T3(BW), had percent increase of 

17.6% over all other treatments. Maize height through 6WAP and 9WAP as represented in all CPS (Table 

5 - 7). Maize height showed significant differences (P>0.05) among treatments in all cropping seasons at 

various periods of planting (6WAP and 9WAP) with range of 70 – 114 cm treated soils of bat wastes had 

highest results while control was lowest with 70 cm. At the first CPS, T3(BW) ranked over (T1(HFW), 

(T2(SD) and control by 5.9 %, 9.1 % and 12.9 % while in the 3rd CPS at 6WAP and 9WAP, T3(BW) with 

highest in all the height by 114 cm, increased above control with 85 cm by 16.9 % and 14.6 %. The array 

of increment among treatments in all the cropping seasons (first – third CPS) had its pattern as 

T3(BW)>T1(HFW)>T2(SD)> T0(control) accordingly. Percentage germination and height of maize as 

indicated (Table 5 - 7), showed significant increase in soils amended with wastes materials than control. 

Highest estimates for germination count and height occurred under plots amended with bat wastes. It 

was discovered that germination count was not able to attain 100% rate in the first cropping, either 

because of un-viability, weak nature of some plant seeds used for planting and negative environmental 

influence on the plant seeds and inadequate nutrient availability in the first season. Nevertheless, after 

the second and third application of organic wastes both parameters increased which gave rise to 

improved values for amended plots that ranked higher because of increased nutrient availability via 

organic residues than the (T0(control). Increased germination and height in amendment plots, may likely 

be associated with increased nitrogen, potassium, SOM content and most important micro-nutrients 

which are contained in bat manure. Studies have indicated that applications of organic wastes helps soil 

to improve seed germination and increase height of plants and other growth parameters (Taiwo and 

Awodoyin, 2005). According to Rehman et al., (2016), crop height and seed germination were increased 



Innovations, Number 73 June 2023 

 

 

922 www.journal-innovations.com 

 

with the addition of farm manure over control. Application of food wastes as soil amendments, increased 

seed germination and melon plant height over control (Nathan et al., 2005) similar result was obtained by 

Xu, (2000). 

 

Table 5: Impact of hotel food wastes, swine droppings and bat wastes on percentage germination 

count at 1WAP and height of plant at 6 and 9WAP in first cropping season 

 Treatments  2WAP  

Germ% 

6 WAP  

Height (cm) 

9 WAP 

Height (cm) 

 T0 (control) 75 70 85 

 T1 (HFW) 85 80 88 

 T2 (SD) 88 75 96 

 T3 (BW) 98 90 105 

 FLSD  2.31 1.32 1.14 

 HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes  

 

Table 6: Impact of hotel food wastes, swine droppings and bat wastes on percentage germination 

count at 1WAP and height of plant at 6 and 9WAP in  second cropping season 

 Treatments  2WAP  

Germ% 

6 WAP  

Height (cm) 

9 WAP 

Height (cm) 

 T0 (control) 70 70 85 

 T1 (HFW) 98 90 96 

 T2 (SD) 92 80 88 

 T3 (BW) 100 94 105 

 FLSD  2.31 1.32 1.14 

 HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes 

 

Table 7: Impact of hotel food wastes, swine droppings and bat wastes on percentage germination 

count at 1WAP and height of plant at 6 and 9WAP in  third cropping season 

 Treatments  2WAP  

Germ% 

6 WAP  

Height (cm) 

9 WAP 

Height (cm) 

 T0 (control) 78 74 85 

 T1 (HFW) 100 101 110 

 T2 (SD) 98 95 100 

 T3 (BW) 100 104 114 

 FLSD  2.31 1.32 1.12 

 HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes 

   

 Obtained estimates for maize girth, leaf area, number of leaves and grain yield in first, second and 

third cropping seasons showed non significant differences (P<0.05) in  midst of treatments, of all 

sampling periods (Table 8 - 10).  In the CPS, both periods (6WAP and 9WAP) recorded maize girth of 6.5 

cm and 8.2 cm for To (control) as lowest to 10.5cm and 11.5cm for T3(BW) as maximum values. 

Illustrating the trend of increase in all cropping seasons for the period of growth, was obtained as; 

T3(BW)> T1(HFW)> T2(SD)> To(control) respectively and T3(BW) ranked over To(control), T2(SD) and 

T1(HFW) by 23.52%, 7.7% and 5% through 6WAP and by 9WAP, T3(BW) was raised more by 14.6%, 4.8% 

and 3.8% than those same respectively. Treatments of T3(BW) obtained maximum maize girth and lowest 

was under control.  In the 2nd and 3rd CPS, stem girth ranged from 6.7 – 12. 2 cm and 7.0 – 12.6 cm in 

control as lowest and in T3(BW) as from 6WAP to 9WAP and a similar trend of increase was observed. 

Observed percent increase from these cropping seasons showed and revealed that T3(BW) was higher 

than control in the 2nd and 3rd CPS by 29.1% and 28.6% accordingly.  
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 Maize leaf area through 6WAP and 9WAP, in the 1st,  2nd and 3rd CPS ranged from 136.3 and 143.7 

cm to 160 and 163.3 cm, from 136.9 and 144.2 cm to 167.4 and 170.2  and finally from 137.0 and 144.4 to 

174.2 and 178.7 respectively in control to treated plots of bat wastes (T3(BW).  In all the cropping seasons 

(1st – 3rd CPS), percent increase for 6WAP and 9WAP indicated that (T3(BW) was elevated more than 

control by 7.99 % and 11.9 % in 1st cropping seasons, 10.2 % and 8.3% in 2nd CPS and 11.9 % and 10.67% 

accordingly in 3rd CPS. Obtained number of maize leaves by 6WAP and 9WAP in the first, second and third 

cropping seasons showed that in Tables 8 – 10, the apex of all the treatments, was rated in soils treated 

with bat wastes while least occurred in control. Values of number of maize leaves recorded through 

6WAP and 9WAP in 1st CPS were 8 and 12 for To(control), 10 and 14 for T1(HFW), and 10 and 15 for 

T2(SD) and finally 12 and 16 for T3(BW) respectively. Among all these treatments, T3(BW), increased over 

other treatments like T0(Control), T2(SD) and T1(HFW) by 20%, 9.1% and 9.1% through 6WAP and was 

by 14.3%, 6.7% and 6.7% at 9WAP respectively. Number of maize leaves in 2nd and 3rd cropping seasons 

ranged from 9 and 12 to 14 and 22 accordingly at 6WAP and 9WAP. The percent increase indicated that 

bat wastes treated soils supersede control by 33.34% (6WAP) and by 37.5 % at 9WAP and the increasing 

pattern among treatments illustrated that T3(BW) > T1(HFW) > T2(SD)  > T0(Control) as indicated in 

Tables 8 – 10.  Grain yield (tons/ha) as indicated in Tables 8 – 10, was rated highest among other 

treatments. Obtained grain yield ranged from 6.10 tons in  T0(Control) as lowest to 10.3tons in  T3(BW) 

being the highest. All the cropping seasons at harvest (9WAP) gave an increasing order of  arrangement 

within treatments as; T3(BW) > T1(HFW) > T2(SD) > T0(Control) and T3(BW) increased over T2(SD) and 

T1(HFW) including T0(control) by  9.12%, 11.62% and 25.72%. Tables 8 – 10 displayed values of grain 

yield in the 2nd and 3rd cropping seasons at harvest (9WAP)  ranged from 6.2 and 6.3 tons for control 

(lowest) to 11.3 and 11.9 tons (highest). The increasing order of treatments expresses the following 

direction;  T3(BW) > T1(HFW) > T2(SD) > T0(Control) with percent increase of 25.61%, 29.14 % and 29.8 

% against control. The following agronomic parameters (maize girth, area of leaf, number of leaves and 

grain yield) as stated by the results (Table 8 - 10), were highest with bat waste, followed by hotel food 

wastes and least of them occurred under swine wastes treatment (T2(SD). However the nutrient rates of 

the wastes (bat wastes, hotel food wastes and swine droppings) incorporated, generally improved all 

growth variables. The reason for highest maize grain to have occurred in plots T3(BW), may be identified 

from increased essential nutrients of the incorporated materials, reduction in SBD, increase in TP and 

SMC which may also have been the reason for the increase. In this regard, improved organic matter 

usually results to reduced bulk density, higher air filled porosity and high moisture content to increase in 

crop production was also reported by (Akinrende, 2006). Also, relating to a research conducted by Kibria, 

et al., (2013) and Iren et al., (2015), disclosed that poultry manure, as soil amendments significantly 

increased number of maize leaves, and leaf area index of water leaf and most vegetable crops. Long term 

residual effects on manure couple with slow release pattern of its nutrients, resulted and contributed to a 

substantial  enhancement of height, number maize leaves, leaf area and height yield of water leaf plant 

(Isitekhale et al., 2014). 

 

Table 8: Impact of hotel food wastes, swine droppings and bat wastes on Stem  girth,  Leaf area, 

Number of leaves at 6WAP and 9WAP and  Maize grain yield  (kg/plot) in  first cropping 

season 

Treatment Maize stem girth (cm) Maize Leaf area 

(cm) 

Number of maize 

leaves  

Grain yield 

(tons/ha) 

6 WAP 9WAP 6 WAP 9 WAP 6WAP 9 WAP 9WAP 

T0(control) 6.5 8.2 136.3 143.7 8 12 6.10 

T1 (HFW) 9.5 10.2 146.3 158 10 14 8.6 

T2 (SD) 9.0 10 137.6 144.7 10 15 8.2 

T3 (BW) 10.5 11.5 160 163.3 12 16 10.3 

FLSD ns Ns Ns Ns ns ns ns 

HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes  
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Table 9: Impact of hotel food wastes, swine droppings and bat wastes on Stem  girth,  Leaf area, 

Number of leaves at 6WAP and 9WAP and  Maize grain yield  (kg/plot) in second cropping 

season 

 

Treatment Maize stem girth (cm) Maize Leaf area 

(cm) 

Number of maize 

leaves  

Grain yield 

(tons/ha) 

6 WAP 9WAP 6 WAP 9 WAP 6WAP 9 WAP 9WAP 

T0(control) 6.7 8.5 136.9 1.44.2 9 12 6.20 

T1 (HFW) 9.8 10.9 148.4 159.9 12 17 9.7 

T2 (SD) 9.5 10.4 142.2 150.5 11 16 8.4 

T3 (BW) 10.7 12.2 167.4 170.2 13 18 11.3 

FLSD ns Ns Ns Ns ns ns Ns 

HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes 

 

Table 10: Impact of hotel food wastes, swine droppings and bat wastes on Stem girth, Leaf area, 

Number of leaves at 6WAP and 9WAP and  Maize grain yield  (kg/plot) in third cropping season 

Treatment Maize stem girth (cm) Maize Leaf area 

(cm) 

Number of maize 

leaves  

Grain yield 

(tons/ha) 

6 WAP 9WAP 6 WAP 9 WAP 6WAP 9 WAP 9WAP 

T0(control) 7.0 8.7 137.0 144.6 8 12 6.3 

T1 (HFW) 10.2 11.6 153.8 166.8 13 20 10.5 

T2 (SD) 9.8 11 146.3 157.2 13 18 9.2 

T3 (BW) 11 12.6 174.2 178.7 14 22 11.9 

FLSD ns Ns Ns Ns ns ns Ns 

HFW=Hotel food wastes, SD=Swine droppings and BW=Bat wastes 

 

IV. Conclusion 

In this work, noted values for bulk density, total porosity and moisture content studied were 

significantly enhanced in plots amended with swine droppings compared to other treatments. 

Agronomic parameter studied were greatly improved  and risen by values of the three amended 

treatments (Hotel food wastes, swine droppings and bat wastes). Though, among these three 

treatments, bat wastes gave highest while swine droppings followed. Based on the best outcome 

of the three treatments, both bat wastes and swine droppings could be incorporated into serious 

organic farming system for the maintenance of soil physical properties and maize cultivation. 

This is because of high SOM content, high nutrient elements with reference to nutrients 

composition of the incorporated materials.      
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