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 INTRODUCTION


Feeding the rapidly growing population in sub-Saharan Africa has become a major developmental problem to policy makers, agricultural experts and international agencies. This is because populations are increasing in the region where, ironically, the soils have low inherent fertility and are fragile, highly weathered and characterized by low activity clays.


Moyin-Jesu (2007) reported that intensive farming in the western countries relied heavily on pesticides and chemical fertilizers while on the other hand, traditional African farmers tackle the problems of infertile soils by practicing the shifting cultivation of mixed crops.


With the rapid demographic and economic changes in Africa, the cultivated areas had expanded into marginal soils with reduced fallow periods and this had resulted into gradual degradation of large areas of land and reduced crop yields. The practice of using high chemical fertilizers input for agricultural production has not been widely adopted by farmers in tropical Africa including Nigeria because they are very expensive to purchase and destroy soil properties on continuous use (Folorunso et al 2000).


Agboola (1982) reported that many agricultural wastes were generated in the tropical countries but few quantities of them, were returned to the soil for fertility maintenance and sustainable crop production.

Melon is an annual creeping crop which belongs to the family cucurbitaceae and its seeds contain high content of oil which are ground and used in domestic soup preparation. The seeds also contain minerals such as K, Ca, Mg and vitamins B12 which are useful for body and reproductive growth while the pulp which is bitter is used for the treatment of constipation, dysentery and other ailments (Olaofe et al, 2000).


Most of the past research work on melon centred on the use of inorganic fertilizers such as NPK 15-15-15, Urea, Single Super Phosphate and Triple Super Phosphate fertilizers (Ojeniyi, 1998 and I.I.T.A, 2001). However, there is scarcity of research work on growing melon crop using wood ash, cocoa husk and poultry manure as soil amendment; thus, there is a strong justification for the research work on melon using agro-industrial biomass to improve soil fertility maintenance.


The objectives of this research are (i) to determine the effect of wood ash, cocoa husk and poultry manure on the growth and yield of four crops of melon (ii) to determine the effect of these agro-industrial biomasses on the leaf, seed and soil chemical composition.
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MATERIALS AND METHODS

Source and preparation of organic materials


Cocoa pod husk and wood ash were obtained from the cocoa plantations and cassava processing unit of the Federal College of Agriculture, Akure Nigeria respectively. Poultry manure was collected from the college livestock unit.


The organic materials were processed to allow decomposition and rapid release of nutrients to crops. The dried cocoa pod husk was ground with a hammer mill while the wood ash was sieved to remove pebbles, burnt charcoal and wood. The poultry manure was stacked to allow mineralization process.


These methods of preparation of organic materials were simple and could be readily carried out by farmers. Nevertheless, if farmers did not prepare the organic materials before application, it should not change the final results except that the nutrients release would be slower than after preparation. 

Chemical Analysis of Organic Materials


The processed forms of the three organic materials were analyzed for the determination of nutrients using a wet digestion method using 25-5-5ml of 16M HNO3 – 18M H2 SO4 – 11M HClO4 acids respectively. The filtrates collected were used for the determination of percentage P, K, Ca, Mg and micronutrients (mg/kg). The P content was evaluated using a vanado-molybdate colorimeter (CORNING Colorimeter 253, Corning Limited Halstead, Essex England). The K and Ca concentrations were quantified by flame photometry, (Jenway Flame photometer model PFP7, Jenway Limited, Felsted Dunmow, Essex CM 6 3 LB, United Kingdom). The Mg and Micronutrients were determined by atomic absorption spectrophotometry (A.O.A.C., 1970). The % N was determined using a microkjedahl method (Jackson, 1964). The data on the chemical analysis of the organic fertilizers are presented in Table 1.

Soil Analysis before the Experiment


Sixty soil core samples were randomly taken from the entire field at 0-15cm depth before planting or residue application. They were bulked together in polythene bags, air-dried and sieved with a 2mm sieve for routine analysis.


The soil pH was determined in a 1:1 soil/water suspension and 2:1 CaCl2 soil suspension using a glass/calomel electrode system, Jenway 3015 pH meter, Jenway Limited, Felsted Dunmow, Essex England, CM 63 LB. (Crockford and Nowell, 1956).


Organic matter was determined by Walkley and Black (1934) method through chromic acid digestion. Soil nitrogen was extracted through addition of 5ml of concentrated H2 SO4 and selenium catalyst, then distilled with NaOH and titrated against 0.01M HCl (Jackson, 1984).


Bray P1 extractant and the amount in the extract was measured with Murphy and Riley (1962) blue colouration method on a spectronic 20 (Bausch and Lomb spectronic 20 (Bausch and Lomb spectronic 20, the Bausch and Lomb France S. A., Boite Postate 3, F 78320 Les Mensi Saint Denis, France) at 882 Um.


The exchangeable bases (K, Ca, Mg and Na) were extracted with 1M NH4 OAC pH 7 and the amount in the extracts were determined using atomic absorption spectrophotometry, (Novaspec 11 visible spectrophotometer, pharmacia Biotech (Biochron Ltd.) Cambridge, England). The exchangeable acidity (H+ and Al3t) was measured from 0.1M HCl extracts by titrating with 0.1M NaOH (McLean, 1965). Micronutrients (Mn, Fe, Cu and Zn) were extracted with 0.1M HCl (Ogunwale and Udo, 1978) and measured with Perkin Elmer atomic absorption spectrophotometer, Perkin Elmer AAS (Model 372), Perkin Elmer Ltd., Williams Street Wellesley, MAO 2481-4078, USA.

Determination of Soil Physical Properties


The physical properties of the soils on the site were determined before the field experiment. The soil bulk density (mgm-3) was determined by a core method (Ojeniyi, 1988) and porosity was calculated from the values of bulk density. The mechanical analysis of the soil was done by the hydrometer method (Bouycous, 1951) and percentage sand, silt and clay were read on a textural triangle to determine the soil texture.

Field Experiments


The experiments were carried out at Akure in the rain forest zone of Nigeria (elevation 10m, 7o151 N, 5o 151). The soil is a sandy clay loamy (Skeletal, Kaolinitic, isohyperthermic been continuously cropped for 8 years and the four field experiments were conducted in 2003 and 2004 cropping seasons with each one consisting of four months.


The annual rainfall amount and air temperature in the study area were 1450mm and 26.7oC in 2003 and 1460mm and 27.3oC in 2004 respectively.


The field site was cleared, ploughed and harrowed to maintain optimal tilth for the crop. Each plot size was 5m x 5m (25m2). There were three organic fertilizer treatments namely; wood ash, cocoa pod husk and poultry manure, in-addition to 400 kg ha-1 NPK 15-15-15 fertilizer per crop (800kg ha-1 for two crops) and the control (no manure, no fertilizer) treatments.


The organic materials were applied at 6 t ha-1 per crop (24t ha-1 per two crops), replicated four times and arranged in a randomized complete block design (RCB). The choice of 400kg NPK 15-15-15 was based on the recommendation of Agboola (1982) and the choice of 6t ha-1 for organic fertilizers was based on the work of Moyin-Jesu (2002) for growing arable crops. The data on the total quantities of the organic fertilizers and amount of nutrients in them for this experiment are presented in Table 2.


Melon (Cucumeropsis edulis L) seeds were obtained form Ondo State Agricultural Development Agency (ADP). The seeds were planted per hole at a spacing of 90 x 60cm (92 stands per plot 25m2). Weeding was promptly carried out at 2, 4 and 6 weeks after planting while the crop was sprayed with Nuvacron (a.i 400grams/litre monocrotophus; Ciba Geigy Chemical Company, Basel Switzerland at the rate of 5ml per 15 litres of water starting from second week after planting and this was repeated at sixth week after planting.


Ten plants were randomly sampled from each plot and tagged for determination of growth parameters at one week interval till six weeks after planting. The growth parameters were leaf area, and stem girth.


At 10 weeks after planting, the melon fruits were harvested, depulped and after five days, the seeds were removed from mucilage, dried and weighed for seed yield. The harvest of melon pods from the remaining plants in the plots were weighed and combined with the earlier harvested sampled plots to obtain the gross yield of the crop.

Analysis of leaf and seed samples of melon


At four weeks after planting, leaf samples were taken from the melon crop under different fertilizer application using secateur. Two grammes of sampled leaves were weighed into crucible, dry ashed in a muffle furnace at 450oC for 6 hours. The ash was made into solution with distilled water, filtered and the contents analysed for N, P, K, Ca and Mg. (AOAC, 1990).


Likewise, after the harvest the sample of dried melon seeds were shelled and dry ashed in a muffle furnace at 450oC for 6 hours. The ash was also made into solution and analysed for melon seed N, P, K, Ca and Mg (A.O.A.C. 1990).

Soil Analysis after the field Establishment


At the end of each field experiment on melon, 15 soil cores were collected from the 0-15 depth in each treatment plot of 25m2 (5m x 5m) and bulked together. The soil samples were aid-dried and passed through 2mm sieve for routine chemical analysis while the procedure for the analysis of soil pH, O.M, %N, P, K, Ca and Mg were as described earlier.

Statistical Analysis


The data for soil, growth and yield of melon in 2003 and 2004 were subjected to Analysis of Variance (ANOVA). Variables for which significant treatment effects were found and characterized further using Duncan Multiple Range Test (DMRT) ((=0.05). Steele et al (1977). Step wise regression coefficient (R2) was calculated to determined the contribution of each variable (N, P, K, Ca, Soil pH and soil organic matter) to the relationship between melon yields and soil fertility.

Determination of economic benefit cost ratio and net income of melon using fertilizers.


For the determination of benefit cost ratio using the organic fertilizers to grow melon, the gross income from the sales of melon seeds yield (naira) were calculated. The variable cost include the cost of preparing and application of the organic fertilizers, cost of weeding, spraying of nuvacron, harvesting of melon, cost of shelling and bagging, transport cost of purchasing NPK fertilizers (8 bags) and cost of land preparation.


The net income (profit) is calculated as; 

Net income = Gross income – variable income while economic benefit cost ratio is calculated using formula.
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Where Bt = Benefit income or gross income, r = discount rate of 15% existing in the country and Ct = Cost of production (variable cost).


The BC ratio determines the profitability of using organic fertilizers for optimum production of melon. A market survey of the prices for melon was carried out in the study area. 1kg of melon was sold for N45.00 ($0.32).

RESULTS

Chemical analysis of the agro-industrial biomass


The chemical composition of the agro-industrial biomass used for the experiments are presented in Table 1. Among the materials, poultry manure had the wood ash had the highest values of K, Ca, Mg, Fe, Zn, Mn, Cu followed by cocoa husk and poultry manures.


The poultry manure had the least C/N ratio of 6.93 followed by cocoa husk (11.1) and wood ash (12.1). The nutrient contents of each fertilizer treatment plus the quantity of each agro-industrial biomass applied per crop and year is presented in Table 2. The wood ash and poultry manure had the highest amount of nutrients especially N and P contents.


The synthetic NPK fertilizer supplied moderate amount of N, P and K contents but added minimal levels of Ca and Mg to the soil.

Initial soil physical and chemical properties before planting melon


The physical and chemical properties of the soils before treatment application are presented in Table 3. According to the established critical levels for soils in Southwest Nigeria, the soil is acidic and low in soil organic matter (SOM) compared to critical levels of 3% SOM (Agboola and Corey, 1973) and 0.15% total nitrogen, considered optimum for crops (Sobulo and Osiname, 1981).


The available P was less than 10mg/kg P considered adequate for crop production (Agboola, 1982). Exchangeable K, Ca, mg and Na values were much lower than the critical level of 0.2 mmol/kg; crops grown on the soils were expected to respond to K, Ca, Mg and Na application. The micronutrients values were more than the established critical levels of 5mg/kg Fe, 1.0mg/kg Cu, 5.0mg/kg Mn and 3.0 mg/kg Zn (Adeoye, 1986). The soil bulk density value was 1.65mgm-3.

Effect of agro-industrial biomass on leaf and seed chemical composition of melon.


The chemical composition of melon leaf and seeds are presented in Table 4 and 5 respectively. The agro-industrial biomass increased the melon leaf and seed N, P, K, Ca and Mg significantly (P<0.05) relative to the control treatment.


For melon leaf analysis, poultry manure treatment had the highest values of % leaf N and P compared to others while wood ash had the highest values of % leaf K, Ca and Mg.


For instance, wood ash increased the %K, Ca and Mg by 22%, 40% and 50% compared to poultry manure. However, poultry manure increased % leaf N and P by 47% and 3.4% compared to wood ash.


When compared to NPK 15-15-15, wood ash increased the K, Ca and Mg by 39%, 97% and 94% respectively except %N and P where NPK increased %N and P by 62.3% and 8.42%. The control treatment had the least value of melon leaf % N, P, K, Ca and Mg.


For the seed analysis, all the values of nutrients in the melon seeds were greater than that of the leaf chemical composition. Wood ash treatment had the highest values of seed K, Ca and Mg followed by cocoa husk and poultry manure respectively. Poultry manure had the highest values of seed N and P than wood ash and cocoa husk respectively. Seed N in NPK 15-15-15 treatment was slightly lower than the leaf N.


NPK 15-15-15 had lower values of melon seed K, Ca and Mg compared to wood ash, cocoa husk and poultry manure respectively.


For instance, wood ash treatment increased melon seed N, P, K, Ca and Mg by 7.4%, 12.6%, 15.5%, 46.6% and 30% compared to cocoa husk. Poultry manure treatment increased seed N and P by 8% and 10.3% compared to wood ash.


Wood ash increased melon seed N, P, K, Ca and Mg by 7.4%, 12.6%, 15.5%, 46.6% and 30% compared to cocoa husk. Poultry manure treatment increased seed N and P by 8% and 10.3% compared to wood ash.


Wood ash increased melon seed K, Ca and Mg by 19%, 98% and 95% compared to NPK 15-15-15 fertilizer treatment.

Growth and yield parameters of melon under different agro-industrial biomass


The agro-industrial biomass increased the melon yield and growth parameters; vine length, number of branches and leaf area, weight of melon seeds and average number of pods per plant significantly (P<0.05) relative to the control treatment (Table 6).


Wood ash treatment increased melon vine length and leaf area compared to cocoa husk, poultry manure and NPK 15-15-15 treatments respectively. For instance, wood ash increased leaf area and vine length by 28% and 14% compared to that of cocoa husk.


When compared to NPK 15-15-15 treatment, wood ash increased the melon vine length and leaf area by 18.7% and 5.5%. However, NPK had the highest average number of branches of melon compared to wood ash, poultry manure and cocoa husk.


For melon seed yield, wood ash had the highest seed yield value (kg/ha) followed by poultry manure, cocoa husk, NPK 15-15-15 fertilizer and control treatments. The same trend was observed for the average number of fruits per plant.


For instance, wood ash increased the seed melon yield by 19%, 27%, 39% and 81% compared to poultry manure, cocoa husk, NPK 15-15-15 and control treatment respectively.


The NPK 15-15-15 fertilizer delayed melon fruit formation and subsequently seed yield when compared to the agro-industrial biomass.


Multiple regression analysis between the melon seed yield, soil N, P, K, Ca, Mg, organic matter (O.M) and pH yielded R2 values of 0.876 for the four crops (Table 7). For instance, the stepwise regression of all the soil variables for the four crops showed that nitrogen specifically contributed R2 values of 0.45 out of the total R2 value of 0.876 representing 51%.

Effect of different agro-industrial biomass on the soil chemical composition after harvesting melon.


The agro-industrial biomass increased significantly (P<0.05) soil pH, soil organic matter (SOM), K, Ca, Mg, %N, available P and bulk density compared to the control treatment (Table 8).


Wood ash treatment had the highest values of soil Ca, Mg, pH and bulk density compared to cocoa husk, poultry manure, NPK 15-15-15 and control treatments respectively. However, NPK 15-5-15 treatment had highest values of soil N, P and K compared to others.


For instance, wood ash increased soil Ca, Mg and pH by 72%, 53% and 7% respectively compared to poultry manure treatment. It also decreased the soil bulk density by 3% compared to poultry manure.


When compared to NPK 15-15-15, wood ash increased soil Ca, Mg, pH and O.M by 97%, 82%, 26% and 82% respectively. However, NPK 15-15-15 fertilizer increased soil N, P and K by 27%, 66% and 31% respectively compared to wood ash.


NPK 15-15-15 fertilizer treatment decreased soil pH, O.M and increased bulk density after harvesting melon compared to the initial soil nutrient status. NPK 15-15-15 fertilizer treatment had higher ratio of K/Ca, P/Mg and K/Mg nutrient interaction in the soil than the agro-industrial biomass. For instance, soil K/Ca, P/Mg and K/Mg ratio were 38:1, 2260:1 and 25:1 respectively in NPK fertilizer treatment compared to K/Ca (3:1), P/Mg 148:1 and K/Mg (3:1) under wood ash treatment leading to serious imbalance in P, Ca and Mg nutrients availability to melon crop.


Wood ash decreased the soil bulk density (mgm-3) the most followed by cocoa husk and poultry manure treatments while the NPK fertilizer and control plots had relatively high bulk density values.

Determination of economic benefit cost (BC) and profitability of using agro-industrial biomass for melon seed yield.


Table 9 presents the values of economic benefit cost (BC) ratio using agro-industrial biomass on melon seed yield.


Weed ash treatment had the highest benefit cost (BC) ratio, gross income and net income followed by poultry manure, cocoa husk, NPK 15-15-15 and control treatments respectively.


For instance, wood ash increased the BC ratio value of melon seed yield by 18%, 30%, 62% and 86% compared to poultry manure, cocoa husk, NPK 15-15-15 and control treatments.


The highest variable cost under NPK 15-15-15 fertilizer was because of high cost of purchasing 8 bags and transportation cost.


The highest BC ratio and net income of using wood ash treatment on the melon seed yield indicated higher profitability index compared to NPK, control, poultry manure, cocoa husk treatments respectively.

DISCUSSION


The poor growth and yield performances of melon in the control treatment was consistent with the fact that the soil was very low in nutrient contents. This observation was supported by Moyin-Jesu (2002) who had reported poor growth and yield responses of crop in soils not fertilized. 

The low values of gross income, benefit cost (BC) ratio less than one and negative net income also supported poor yield performance of melon in the control treatment, indicating poor profitability index or low economic returns for farmers. In addition, the lowest leaf and seed N, P, K, Ca and Mg values were also recorded for melon crop under the control treatment.


Adegeye (2004) reported that any production business which has BC ratio < 1 is not profitable, thus, there is need to ensure better fertilization of soils in the tropics to enhance productivity of crops because the soils are usually low in organic matter (O.M), N, P, K, Ca, Mg, Na and pH.


The fact that NPK 15-15-15 fertilizer improved the vegetative growth of melon is consistent with the better N, P and K status of the soils fertilized with NPK fertilizer which were made more readily available to crops in ionic forms than their organic forms in the agro-industrial biomass which must first change to the mineralized state by micro-organisms (Ojeniyi, 1984). This explains the better soil and melon seed N, P and K nutrients in NPK fertilizer compared to the agro-industrial biomass.


NPK 15-15-15 fertilizer also decreased soil, leaf and seed K, Ca and Mg nutrients in melon and this could be adduced to the nutrients imbalance in the soil as shown by high P/Mg and K/Ca ratio which affected Ca and Mg uptake (Folorunso et al 2000).


Furthermore, the low soil O.M, Ca and Mg nutrients in the NPK fertilized plot coupled with the sandy loam texture of the soil, would not allow much retention of the nutrients as a result of erosion. This could be responsible for the reduced yield of melon crops compared to the agro-industrial biomass which improved soil pH, O.M, N, P, K, Ca and Mg, thereby supporting growth and yield performances.


The higher soil K, Ca and Mg nutrients under the agro-industrial biomass constituted better base saturation of the soil and thereby increasing the soil cation exchange capacity, organic matter and pH. Hence, the soils are capable of retaining nutrients and resist erosion better than the NPK fertilized plot.


It was observed that NPK 15-15-15 fertilizer delayed the flowering and seed formation in melon compared to the agro-industrial biomass. This could be due to luxury consumption of N and P nutrients which consequently encouraged vegetative growth at the expense of reproductive growth in crops, thereby, delaying flowering and seed formation (Moyin-Jesu 2007).


The best yield performance of melon using the wood ash fertilizer treatment could be attributed to the fact that it had the best values of K, Ca, Mg, Na, Fe, Zn, Cu and Mn and moderate amount of N and P (Table 1). The positive effect of the balanced nutrient composition of wood ash could explain further the fact that the gross income, net income values and benefit cost ratio were the highest for melon under this treatment signifying higher economic returns and profitability for farmers compared to cocoa husk, NPK 15-15-15 fertilizer and control treatments respectively.

The observation was supported by Adegeye (2004) who reported that the higher the benefit cost (BC) values, the better the profitability or economic returns of such business enterprise.


The NPK 15-15-15-15 fertilizer and control treatment had lower values of BC ratio < 1 for NPK fertilizer under melon yield indicated that the use of fertilizer was not profitable considering its high cost of purchase by poor resource farmers and deterioration of soil properties on continuous use. (Moyin- Jesu 2006).

RECOMMENDATION AND CONCLUSION 
It could be concluded from the experiment that wood ash treatment gave the best melon vegetative, soil and leaf nutrients and seed yield performance. This also reflected in having the best values of gross income, net income and BC ratio compared to cocoa husk, poultry manure, NPK 15- 15-15 and control treatments.               


  It is recommended that for better yield, land utilization and improvement of soil nutrient status, wood ash applied at 6 t/ha gave optimum melon seed yield. This  recommendation is important considering the high cost of purchasing NPK 15-15-15 fertilizers by poor resource farmers who are the major producers of  food crops in the tropics and also the need to prevent environmental pollution and deterioration of soil properties on continuous use.       
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Table 2: Total amount of nutrients supplied kg/ha applications in all the organic materials sources NPK fertilizers and the quantities used for the two crops of melon.

Fertilizers

N
P
K
Ca

Mg
    Total quantities of residues 

    per crop 

year



 
kg/ha application
NPK 15-15-15
240
240
240
16

 8
    400kg/crop 
800kg/yr

Cocoa pod husk
346
250
285
638

160
    6T/crop

12kg/yr
Wood ash

367
272
262
642

212
    6T/crop

12kg/yr
Poultry manure
432
360
159
132

146
    6T/crop

12kg/yr


Table 3: Soil Physical and Chemical properties before planting melon.

Soil parameters




Values

Soil pH (H2O)




5.80

Soil pH (H2O)




5.35

Organic matter (%)



0.55

Nitrogen (%)




0.05

Available P (mg/kg)



7.38

K+ (mmol/kg)




0.08

Ca2+ (mmol/kg)




0.11

Mg2+ (mmol/kg)




0.14

Na+ (mmol/kg)




1.04

H+ (mmol/kg)




4.40

AI3+ (mmol/kg)




1.47

Fe2+ (mgl/kg)




6.10

Cu2+ (mgl/kg)




2.05

Mn2+ (mg/kg)




1.33

Zn2+ (mg/kg)




2.99

Sand (%)





79.50

Silt (%)





14.80

Clay (%)





5.70

Bulk density (mg m-3)



1.65

% porosity





41.81

Texture class




sandy loam

USDA Soil classification



Alfisol (Oxic tropodaulf)

Table 4: Leaf Chemical composition (%) of melon under different agro-industrial biomass.

Treatments

%N

%P

%K

%Ca

%Mg

Wood ash

0.75c

0.87b

1.8d

0.1c

0.08d

Cocoa husk

0.65b

0.85b

1.49b

0.07b

0.06c

Poultry manure
1.41d

0.90c

1.40b

0.06b

0.04b

NPK 15-15-15
1.99e

0.95d

1.1c

0.003a
0.005a

Control

0.2a

0.14a

0.13a

0.001a
0.004a

Treatments within each column followed by the same letters are not significant different from each other using Duncan Multiple Range Test at 5% level of significance. 

Data are means of 16 observations (four replicates x four crops).

Table 5: Chemical composition (%) of melon seeds under different agro-

industrial biomass.

Treatments

%N

%P

%K

%Ca

%Mg

Wood ash

1.36c

0.87b

1.93e

0.15c

0.10d

Cocoa husk

1.26b

0.76b

1.63d

0.08b

0.07c

Poultry manure
1.48d

0.97d

1.56c

0.07b

0.05b

NPK 15-15-15
1.35c

1.20e

1.40b

0.003a
0.005a

Control

0.3a

0.14a

0.14a

0.002a
0.004a

Treatments within each column followed by the same letters are not significant different from each other using Duncan Multiple Range Test at 5% level of significance. 

      + Data are means of 16 observations (four crops x four replicates).

Table 6: Growth and yield parameters of melon under different agro-industrial 

    biomass.

Treatments

Vine

Average
Leaf

Weight of
    Average




Length
number of
area

melon seeds
    number of




(cm)

branches
(cm2)

(kg/ha)
    pod per plant

Wood ash

28.35e
7.8c

256.0e
1550e

    5.59d

Cocoa husk

24.35c
6.9b

185.3b
1125c

    3.14b

Poultry manure
26.75d
14.2e

252.1d
1250d

    3.15b

NPK 15-15-15
23.05b
11.98d
242.1c
950b

    4.76c

Control

11.9a

3.91a

108.2a
300a

    1.62a

Treatments within each column followed by the same letters are not significant different from each other using Duncan Multiple Range Test at 5% level of significance. 

      + Data are means of 16 observations (four crops x four replicates).

Table 7: Stepwise regression showing specific R2 contribution of each soil 

properties to the seed yield of four crops of melon using different agro-industrial biomass.

Stepwise number of soil





Specific R2

Variables






  values

Step
1



Soil N



0.45


2



Soil P




0.114


3



Soil K



0.087


4



Soil Ca



0.018


5



Soil Mg



0.017


6



Soil O.M



0.153


7



Soil pH



0.037

Total R2








0.876

   + Data are means of 16 observations (four crops x four replicates).

Table 9: Determination of economic benefits cost (BC) ratio and profitability of using different agro-industrial biomass for melon seed yield.

Treatments

Seed yield

Gross

Variable
Net

BC




(kg/ha)

income(N)
Cost(N)
income
ratio

Wood ash

1550


69,750
29,000
40,750
2.40  


Cocoa husk

1125


50,625
30,000
20,625
1.69

Poultry manure
1250


56,250
28,500
27,750
1.97

NPK 15-15-15
950


42,750
46,000
-3250

0.92

Control

300


13,500
38,200
-24,700
0.35

 + Data are means of 16 observations (four crops x four replicates).

Table 1: The Chemical Composition of the Organic materials used for the cultivation of melon.


Organic materials

C
N
C/N
Available
K
Ca
  Mg

Na
Fe

Zn
Cu
Mn





%
%
ratio
P (mg/kg)   mg/kg mg/kg
 mg/kg      mg/kg
mg/kg
       mg/kg  mg/kg  mg/kg

Cocoa pod husk

16
1.44
11
100

21
9.34
  7.10

4.4
5.40
       1.7
0.55
8.60

Wood ash


18
1.53
12
86

23
9.40
  8.50

8.3
6.60
       1.83
0.60
12.00

Poultry manure


4.33
6.93
385

9.7
3.32
  4.10

2.31
3.78
       1.26
0.15
4.10

Table 8: The Soil Chemical composition after harvesting of melon using different agro-industrial biomass.

Treatments

S0M

N

    P

      K

     Ca

     Mg
pH
Bulk




%

%

(mg/kg)
(mmol/kg)
(mmol/kg)
mmol/kg

density

Wood ash

2.17

0.19

23.1

0.52

0.58

0.156

7.1
1.46

Cocoa husk

1.93

0.17

22.48

0.50

0.41

0.17

6.8
1.48

Poultry manure
2.50

0.24

36.67

0.20

0.16

0.08

6.6
1.50

NPK 15-15-15
0.40

0.26

67.81

0.75

0.02

0.03

5.25
1.68

Control

0.39

0.03

2.24

0.04

0.02

0.03

5.35
1.73

Treatments within each column followed by the same letters are not significant different from each other using Duncan Multiple Range Test at 5% level of significance. 

 + Data are means of 16 observations (four crops x four replicates).

