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ABSTRACT

A field trial was conducted to investigate the effect of soil preparation methods and animal manures

application on soil nutrient status and yield of maize in southwest Nigeria. Treatments were four soil

preparation methods-ploughing(P), ploughing plus harrowing(PH), flat planting(FP) and zero tillage(ZT))

combined with poultry manure (PM), swine waste(SW) and cow dung(CD) at the rate of 10t ha . The-1

experiment was a 4 by 3 factorial. Soil chemical characteristics were determined and maize grain yield

components weighed. Data obtained were subjected to analysis of variance. Zero tillage plots had the highest

soil nutrient content in terms of organic matter, available P and total N but produced the least grain yield,

while ploughing, ploughing+harrowing produced the highest grain yield. Improvement in soil nutrient status

with the application of manures was in the order of PM >SW>CD. Addition of animal manures to the soil seed

bed types improved the soil nutrient status and grain yield of maize. Yield was better enhanced in convectional

tillage with animal manures while soil nutrients were better enhanced in zero tillage with animal manures. It

is concluded that zero tillage conserved soil nutrient status better than convectional tillage. However, for high

immediate grain yield, the use of convectional tillage in combination with animal manures is recommended.
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Introduction

The need to increase food crops production under the present situation of economic meltdown cannot be

over-emphasized. Production of food on sustainable basis demands research into the ways of maintaining soil

productivity on continuous basis. Soils in the humid tropics are poor in organic matter and available nutrients,

hence, its productivity and sustainability decline over time when subjected to continuous cultivation (zingore

et al., 2003). Due to the fragile nature of soils in Southwest Nigeria, appropriate and integrated soil

management is necessary for sustaining high soil and crop productivity. 

Soil seed bed preparation methods and crop fertilization are among crop production practices that could

influence soil quality, crop growth and performance. Seed bed preparation disturb soil structural properties and

consequently leads to soil fertility problem. It is also known to influence soil nutrient conservation and release.

Hulugalle et al. (1985) reported that tillage lead to rapid oxidation of organic matter with resultant soil

structural deterioration and reduction of potential nutrient supply. Ojeniyi (1991) pointed out that heaps and

ridges degrade soil quality, reduce soil chemical and biological qualities of Alfisols located in southwest

Nigeria. Information on this is still inadequate for most Nigerian soils. Hence, the need for studies on

interaction between soil preparation methods and organic wastes as it affect crop yield and soil nutrient status.
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The choice of an appropriate seed bed preparation depends on soil characteristics, cropping systems and

climatic environment. Forms of soil conserving tillage such as manual clearing and herbicide base zero tillage

were recommended for high rainfall areas of Nigeria (Ojeniyi, 1990; Lal, 1976).However, suitability of

mechanized tillage, flat planting and zero tillage when combined with animal wastes has not received research

attention.

Earlier approach to soil fertilization in Nigeria was through the use of organic fertilizer, but farmers were

discouraged due to some problems like bulkiness, cost of transportation, cost of application etc (Parr et al.,

1986). The farmers later shifted to the use of mineral fertilizers which greatly increased their crop yield.

However, the use of mineral fertilizer was later found to increase yield only for some few years but in the

long run leads to decreasing base saturation and acidification (Isherwood, 2000). In addition, the use of mineral

fertilizers on continuous basis in tropical soils has been associated with reduced crops yield, increased soil

acidity and nutrient imbalance (Ojeniyi, 2002; Adeoye et al., 2008). The high cost of mineral fertilizers and

the difficulties involved in its use has awakened interest in the use of organic wastes as nutrient sources.

Several studies carried out indicate positive effects of organic wastes on soil productivity (Anikwe,2000). Mbah

and Mbagwu (2006) reported that application of organic manures increased cation exchange capacity (CEC)

of soils, thus indicating greater nutrient retention capacity of the soil.

Organic wastes differ in their ability to provide nutrients and enhance soil qualities due to differences in

their rates of decomposition and nutrient release patterns (Mbah and Mbagwu, 2003). It has been recognized

that the ability of animal wastes in restoring soil productivity is soil, climate and crop specific (Mbagwu,

1992). Hence, this study aimed at evaluating the effects of soil preparation methods in combination with animal

waste viz. cow dung, swine wastes and poultry dropping on soil nutrient status and yield of maize on an alfisol

of southwest Nigeria.

Materials and Methods: 

Field Experiments were conducted in 2006 and 2007 in Ondo (07  05 N, 04 55 N) in the rainforest zoneo 1  0 1

of southwest Nigeria. The plot was gently sloppy, free from trees and has been previously cultivated to arable

crops. The soil is loam sand and belongs to the order Alfisol(USDA)or luvisol (FAO). The mean annual

rainfall is about 1650mm precipitated in 190-210 days (Mid April-November). The treatments included four

(4) soil preparation methods (ploughing (P), ploughing+ Harrowing (PH), flat- planting (FT), Zero tillage(ZT))

and three manurial treatments (poultry manure (PM), swine waste (SW), cow dung (CD) in a 4 by 3 factorial

experiment fitted into randomized complete block design and replicated three times. Thirty six (36) plots of

5m by 5m each were maintained in each planting season. The same plots were used for the two planting

season. Animal manures were uniformly spread on the plots and incorporated into the soil with hoe two (2)

weeks before planting at the rate of 10t ha-1. Two (2) seeds of local yellow maize were planted per stand and

spaced at 75cm by 45cm. Manual weeding was carried out at 3 and 8 weeks after planting. 

Soil Analysis 

Pretreatment surface (0-15cm) core samples were collected randomly from the experimental site using

auger, bulked, air-dried and passed through 2mm – sieve for routine chemical analysis. At harvest, surface (0-

15cm) soil samples were collected on treatment basis and processed for chemical analysis as described by

Carter (1993). Organic matter (OM) was determined using wet dichromate oxidation method, total N by

kjeldahl method, available P was determined by Bray-I-extraction method followed by molybdenum blue

colorimetry. Exchangeable cations were extracted using normal ammonium acetate, exchangeable K in the

extract was determined using flame photometer, while Ca and Mg were determined on Atomic Absorption

Spectrophotometer. Soil pH was evaluated in 1:2 soil – water medium using digital electronic pH meter.

Yield data

At fifteen (15) weeks after planting, twenty maize stands per plot were selected at random for the

determination of yield parameters. Cobs harvested from these selected maize stands were air dried to 12%

moisture content. The following grain yield parameters were then determined- Cob number, cob weight, seed

number per Cob, 100 seed weight and grain yield per hectare.

Data Analysis

Data on both soil nutrient status and grain yield characters were analysed following the procedure
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suggested by Panse and sukhatme (1978). The mean values for the different treatment combinations were

compared using Duncan Multiple Range Test (DMRT) at 5% level of significance.

Results 

The data on initial physico-chemical properties of soil at the site of the experiment (Table1) indicated that

the soil was loam sand and slightly acidic. Exchangeable bases, CEC, total N, organic matter and available

P were generally low compare with the nutrient critical level for arable crops recommended by FPDD, (1989).

Thus, it could be inferred that the soil is of low fertility level, justifying the need for appropriate and integrated

soil management techniques for sustaining soil and crop productivity. 

Table 1: Properties of soil at the site of the Experiment

Soil Properties Values

pH 5.9

Organic matter (%) 2.02

Total Nitrogen (%) 0.13 

Available P (mg kg) 7.35

Exchangeable Mg (C mol kg) 0.63

Exchangeable Ca (C mol kg) 1.22

Exchangeable Na (C mol kg) 0.08

Exchangeable K (C mol kg) 0.14

Ex. Acidity (C mol kg) 0.20

CEC (C mol kg) 2.27

Base Saturation (%) 91.19

Sand (%) 81.8

Silt (%) 9.4

Clay (%) 8.8

Table 2: shows the effects of soil preparation methods on soil chemical composition. Soil chemical

composition was significantly influenced by the treatments. Zero-tilled and flat planted plots had higher soil

organic matter content, available phosphorus, total nitrogen compared with ploughed and harrowed plots. The

mean values of soil organic matter for the ploughed, ploughed-harrowed, flat planted and zero tilled plots for

the two planting seasons were 1.07%, 1.24%, 2.27% and 2.29% respectively. Also, for available P for the two

planting seasons were 5.76 mg kg , 6.2 mg kg , 5.93 mg kg  and 7.18 mg kg  respectively. Available P, total-1 -1 -1 -1

N, pH, exchangeable Ca, exchangeable acidity and CEC were significantly influenced (P=0.05). Soil nutrient

composition decreased at the end of the second planting season for all the soil preparation treatments. The

decrease in soil pH was more pronounced in mechanically tilled plot than flat planted and zero tillage plots.

The exchangeable Ca and Na were higher in tilled plots than zero tilled plots. Likewise, cation exchange

capacity was higher in mechanically tilled plots than flat planted and zero-tilled plots. Soil preparation

treatments in the study had no significant different effect on soil exchangeable Na and K content at both

planting seasons. 

Table 2: Effect of Soil Preparation M ethod on Soil Chemical Properties

Year. Trt. pH OM  Total N P Ca M g Na K E.A. CEC. Base sat 

 --------%---- mg kg  ----------- C mol kg --------------------------- %-1

 2006 P 5.77 1.07a 0.260 6.07a 2.03b 0.54a 0.10 0.16 0.85c 3.68a 76.91

 PH 6.17 1.30a 0.38b  6.07a 1.92a 0.69b 0.08 0.15 0.58b 3.42b 83.04

 FP 6.57b 2.39b 0.54c  6.24a 1.85a 0.70b 0.09 0.15 0.30a 3.09a 90.29

 ZT 6.73b 2.45b 0.58c 7.5b 1.78a 0.72b 0.10 0.1 0.30a 3.06a 90.19

SEM  (0.05) 0.16 0.24b 0.05 1.12 0.07 NS NS NS 0.06 0.09 NS

2007 P 5.30a 1.06a 0.21a 5.46a 1.83b 0.49a 0.09 0.14a 0.79 3.31b 69.22a

 PH 5.82a 1.17c 0.30a 5.60a 1.73b 0.62b 0.07 0.14a 0.52b 3.08b 74.74a

FP 6.28b 2.15b 0.42b 6.00a 1.67a 0.61b 0.08 0.13a 0.27a 2.76a 90.22b

 ZT 6.42b 2.11b 0.46b 6.80b 1.60a 0.65b 0.09 0.17a 0.21a 2.77a 90.61b 

SEM (0.05) 0.24  0.62 0.14 0.87 0.07 0.24 NS NS 0.41 0.54 9.08

P= Ploughing, PH= Ploughing + Harrowing FP=Flat planting, ZT= Zero tillage.

Table 3 shows data on soil chemical composition as influenced by the different animal manures in the

study. Animal manures investigated had no significant different effect on the major soil nutrient elements.

However, poultry manured plots had higher available P, exchangeable Mg and CEC when compared to other

plots treated with swine wastes or cow dungs. There were improvement in soil pH, organic matter content,

total N and available P at the end of the second planting season. Also, exchangeable cations (Ca, Mg, Na and

K) were improved by the animal manures, the concentration of nutrients in the plots treated with the different

animal manures was in the order of PM >SW > CD. 
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Table 3: Effect of animal manures on soil chemical Properties.

Year. Trt pH OM Total P  Ca M g Na K EA CEC Base sat 

 -----%-- mg kg  ------- ------- C mol kg -----------------  %-1 -1

PM 6.40 1.79 0.45 6.84  1.43 0.72 0.15 0.15 0.53 2.98 83.06

SW 6.37 1.74 0.45 6.51 1.51 0.07 0.28 0.15 0.50 2.289 84.98

CD 6.21 1.73 0.42 6.10 1.44 0.67 0.10 014 0.53 2.90 82.17

 PM 6.60 2.15 0.63 8.89 2.15 0.87 0.18 0.24 0.51 3.95 87.09

 SW 6.38 2.01 0.58 5.51 1.87 0.84 0.24 0.26 0.46 3.65 87.95

CA 6.40 1.90 0.50 7.93 1.91 0.72 0.12 0.17 0.54 3.46 84.40

SEM(0.05) NS 1.00 NS 1.10 NS NS NS NS NS 1.00 NS 

PM  = Poultry m anure, SW =Swine waste, CD =Cow dung, EA exchange acidity

Data on the effect of soil preparation methods on the yield component of maize are presented in Table

4. Soil preparation methods in the study had significant effect on the yield components of maize except for

100 seed weight. The cob weight, seed number per cob, seed weight per cob and total grain yield of maize

planted on mechanically tilled plots performed significantly better than those planted on flat and zero-tilled

plots in the first planting season. The grain yield decreased in the second planting season in all the soil

preparation methods investiga ted .  H owever,  the degree  o f decrease was in the order

ploughing+harrowing(11.32%) > ploughing(6.31% ) > Flat planting(3.77%) > zero tillage (1.31% ). Other yield

parameters followed similar pattern. Ploughing plus harrowing produced the highest grain yield (4.24 t ha )-1

in the first planting season, while ploughing alone had the highest grain yield (3.84t ha-1) in the second

planting season.

Table 4: Effect of Soil Preparation M ethods on the Yield Component of M aize 

Year Trt CobNo/ plant Cob weight Seed No/  Seed weight/Cob100 Seed weight grain yield

  (g) Cob (g) (g) (t ha )-1

P 1.53 118.8a 374.1b 103.3  26.5 4.12b

2006 PH 1.40 132.3b 312b 312b 119.7  26.7

FT 1.33 117.9a 295.4a  106.1 26.5 3.82a

ZT 1.44 118.3 272.2a 104.7 25.5 3.71a

SEM (0.05) NS  3.41 5.23 NS NS 0.57

2007 P 1.47 113.44a 299.28b 104.2 25.8 3.84b

PH 1.26 129.84b 249.69a 123.2 26.4 3.76ab

FP 1.35 129.69b 324.94c 111.4 26.7 3.72a

ZT 1.4 130.13b 299.42b 118.6 25.4 3.57a

SEM (0.05) NS 2.47 4.01 NS NS 0.42

Values in the same column with the same super scripts are not significantly different from each other.

The effect of the different animal manures on the yield components of maize are presented in Table 5.

The yield and yield components of maize were significantly influenced except for cob number per maize stand

and 100 seed weight. The mean grain yield for the two planting seasons was highest for poultry manured plots

(4.59 t ha ) and this was closely followed by that of swine waste treated plots (3.9t ha ) while the least grain-1 -1

yield was obtained from cow dung treated plots (3.75t ha ). Other yield parameters such as cob weight, seed-1

number per cob and seed weight per cob followed similar pattern. The yield improved slightly in the second

planting season. 

Table 5: Effect of Animal on the Yield Com ponents of M aize. 

Year Trt CobNo/ plant Cob weight Seed No/  Seed weight/Cob100 Seed weight grain yield

  (g) Cob (g) (g) (t ha )-1

2006 PM 1.54  312.8 361.2 158.4 26.5 4.51 

SW 1.36  294.0 288.4 132.7 24.1 3.82 

CD 1.26  281.0 322.1 141.4 24.3 3.67 

SE NS 12.42 10.11 6.72 1.15 1.00

2007 PM 1.57  327 352.1 153.1 28.1 4.67 

SW 1.38  301 271.6 138.4 26.9 3.97 

CD 1.31  381 327.1 131.6 24.6 3.83

 SE NS 6.89 8.98 10.12 NS 0.12

Tablet 6 shows the interaction effect of soil preparation methods and different animal manures on the soil

chemical composition. Soil preparation combined with animal manures had significant effect on soil chemical

composition such as soil pH, organic matter, Available P, total N, Exchangeable acidity and CEC.

Exchangeable bases (Ca, Mg, Na and K) where not significantly influenced. At each soil preparation method,

soil nutrient status was better enhanced on plots treated with poultry manure and this was closely followed by

swine waste treated plots. Also, at each animal manure treatment, soil nutrient content was better enhanced

in zero tilled and flat planted plots than mechanically tilled plots. At each animal manure, soil pH was better

improved in zero-tilled and flat planted plots when compared with mechanically tilled plots. 
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Table 6: Interaction Effects of Soil Preparation M ethods and Animal M anures on Soil Chem ical Properties. 

Year  trt  pH  OM  N P Ca M g N a K E A CEC 

 -----%-------- mg kg  ------------------- C mol kg --------------------1 -1

2006 P+PM  5.90b 1.27d 0.3lab 4.35a 1.58 0.75 0.10 0.16 0.80e  3.39e

P+SW  5.80b 0.86a 0.22a 4.42a 1.60 0.76 0.10 0.16 0.80e 3.42e

P+CD 5.68a 1.18ab 0.28ab 4.46a 1.49 0.93 0.09 0.15 0.93a 3.59e

PH+CD 6.07c 1.12ab 0.27ab 4.61a 1.44 0.67 0.09 0.15 0.53c 2.88c

PH+SW 6.43d 1.47b 0.47cd 4.71a 1.51 0.78 0.07 0.15 0.60d 3.11d

PH+PM  6.06c 1.30a 0. 39bc 6.23b 1.43 0.72 0.09 0.14 0.60d 2.98d

 FP+SW 6.63d 2.36c 0.57d 6.24b 1.45 0.66 0.23 0.14 0.27a 2.78b

FP+PM  6.50d 2.44c 0.59d 7.01b 1.30 0.67 0.23 0.15 0.33b 2.68b

FP+CD 6.92de 2.37c 0.52cd 6.55e 1.50 0.71 0.09 0.17 0.33b 2.80c

ZT+CD 7.00de 2.14c 0.52cd 7.24c 1.32 0.74 0.10 0.15 0.33b 2.64b

ZT+PM  6.53d 2.33 0.56d 10.53d 1.32 0.69 0.09 0.15 0.33b 2.58a

ZT+SW 6.60d 2.28 0.55d 7.65c 1.44 0.66 0.09 0.14 0.20a 2.53a

 SEM (0.05) 0.12 0.05 0.04 0.57 NS NS NS NS 0.07 0.09

2007 P+PM  5.61a 1.21b 0.29ab 4.13 1.50 0.71 0.09 0.15 0.76c 3.22

 P+SW  5.51a 0.82a 0.21a 4.20 1.52 0.72 0.09 0.14 0.74c 3.21

 P+CD 5.40a 1.12a 0.27ab 4.24 1.42 0.88 0.07 0.12 0.88c 3.37

 PH+CD 5.77ab 1.07a 0.25ab 4.38 1.37 0.64 0.08 0.14 0.50b 2.74

 PH+SW 6.11c 1.40b 0.45c 4.47 1.43 0.74 0.06 0.14 0.57b 2.95

PH+PM  5.76ab 1.24b 0.37c 5.92c 1.36 0.68 0.08 0.13 0.56b 2.83

FP+SW 6.30c 2.24c 0.54d 6.12a 1.38 0.63 0.22 0.13 0.26a 2.44

 FP+PM  6.75de 2.32c 0.56d 6.12a 1.24 0.64 0.21 0.14 0.31a 2 55

 FP+CD 6.58d 2.25c 0.49c 6.87b 1.42 0.67 0.09 0.16 0.31a 2.66

ZT+CD 6.65de 2.03c 0.45c 9.58c 1.25 0.70 0.10 0.14 0.29a 2.51

ZT+PM  6.21c 2.21c 0.53d 6.84b 1.24 0.66 0.09 0.14 0.30a 2.45

ZT+SW 6.27c 2.17c 0.51d 6.80b 1.37 0.63 0.08 0.13 0.19d 2.40 

SEM (0.05) 0.14 0.060 0.05 1.04 NS NS NS NS 0.05 NS

M eans in the same column with the same letter are not significantly difference (DM RT at P = 0.05 level of significance) 

Table 7 shows the interaction effect of soil preparation and different animal manures on yield components

of maize. Yield parameters of maize such as cob weight, seed number per cob and total grain yield per hectare

were significantly influenced by the combined use of soil preparation and the different animal manures in the

study while parameters such as cob number per stand, seed weight per cob and 100 seed weight per treatment

were not significantly influenced. Addition of the different animal manures to the soil preparation methods

investigated improved maize grain yield significantly. At each manure treatment, yields were better in

mechanically tilled plots than flat planted and zero tilled plots. The highest yield was observed in ploughing

plus  harrowing  treatment  plots  (5.01t ha ) in  the first planting season and this was closely followed by-1

Table 7: Interaction Effect of Soil Preparation M ethods and Animal Manures on Yield Components of M aize (Zea mays)

Year Trt CobNo/ plant Cob weight Seed No/  Seed weight/Cob100 Seed weight grain yield

  (g) Cob (g) (g) (t ha )-1

 2006  P+PM  1.37 122.83b 350.00c 112.00  27.33 3.96c

P+SW  1.33 122.33b 372.67C 114.00 26.00 4.18cd

P+CD  1.33 136.67b 399.67cd 114.00  26.33 3.80c

PH+CD 1.33 120.33ab 316.67b 110.00  27.33 4.25cd

PH+SW 1.00 133.33b 292.00ab 120.00  28.67 4.97de

PH+PM  1.00 119.00a 327.33b 109.00  25.33 5.01e

FP+SW 1.33 115.00a 304.67ab 101.67  24.33 3.60c

FP+PM  1.00 116.76a 303.67ab 106.00  29.67 3.71c

FP+CD 1.00 116.67a 278.33ab 100.67  25.67 2.18a

ZT+CD 1.00 116.69a 250.00a 108.33  24.00 3.58c

ZT+PM  1.00 115.67a 266.67a 106.67  24.33 2.05a

ZT+SW 1.03 112.11a 270.67b 99 .00  22.44 2.81b

 SEM (0.05) NS 1.74 12.47 NS  NS 0.46

2007 P+PM  1.21 120.62a 331.10d 110.14  25.11 3.75cd

P+SW  1.07 120.12a 352.27e 109.21  22.33 3.78cd

P+CD  1.20 134.46c 372.71e 118.17  22.61 3.51c

PH+CD 1.12 118.12a 316.44c 111.21 26.00 3.95d

PH+SW 1.14 131.12c 291.17ab 118.37  25.11 4.61e

PH+PM  1.31 117.21a 324.34cd 101.47  26.00 4.72e

FP+SW 1.31 117.32a 311.37c 103.24  27.21 3.81c

FP+PM  1.10 118.97a 318.17c 102.38  25.00 3.92d

FP+CD 1.00 116.88a 291.33ab 102.21  26.21 2.48a

ZT+CD 1.10 11.91a 254.11a 109.11  25.81 3.88cd

ZT+PM  1.13 118.84a 267.81a 105.67  24.96 2.35a

ZT+SW 1.00 114.31a 281.02ab 101.22  23.61 3.11b

SEM (0.05) NS 1.94 14.27 NS  NS 0.74

M eans in the same column with the same letter are not significantly difference (DM RT at P = 0.05 level of significance) 



465Am.-Eurasian J. Sustain. Agric., 3(3): 460-467, 2009

ploughing alone treatment plots. At each soil preparation method, yield was better enhanced in poultry manured

plots. There was slight improvement in grain yield in the second planting season. Although, this improvement

in grain yield was more pronounced in flat planted and zero tilled plots, the grain yield from mechanically

tilled plots still out yielded that of the untilled plots in the second planting season.

Discussion 

Zero tillage plots had the highest values of soil organic matter, nitrogen and available P, Mg and k and

therefore could be said to be the most fertile soil but this failed to translate to yield probably because of the

poor soil physical conditions which might have disturb root growth and nutrient uptake especially nitrogen and

phosphorus that are essential for crop yield. In support of this, Trouse (1979) indicated that soil compressed

just above 0.15 mgcm  could reduce root growth to about half of its capability and that such reduction in root-3

growth could prevent plants from achieving its potential yield. The high soil N, P, Mg and K status of zero

tillage plots can be related to the presence of high organic matter of zero tillage plots when compared with

mechanically tilled plots. In support of this finding, Ojeniyi et al. (2006) in the their investigation on maize

performance in ridge and untilled seed beds at Akure Southwest Nigeria reported that untilled soil had

relatively high organic matter and nutrients content than tilled plots.

 The least values of soil organic matter, N, available P, Exchangeable K and Mg recorded for mechanically

tilled plots could be due to inversion of the top soil during ploughing which brought less fertile subsoil to the

surface. Also, it might be due to leaching and removal of soil nutrients through erosion. Erosion was observed

to be more pronounced in mechanically tilled plots during the field experiment. In a similar view, Ali et al.

(2006) reported that convectional tillage produced the least values of soil organic matter, total N, exchangeable

K, Ca and Mg. They concluded that convectional tillage reduced soil fertility compared with manual tillage.

 High yield recorded for mechanically tilled and flat planted plots compared to zero-tilled plots with high

nutrient status can be adduced in part to improved soil macro porosity and aeration due to tillage. This might

have enhanced root growth and uptake of nutrients in tilled plots than zero-tilled plots. The implication of this

is that some form of soil preparation is required for optimum maize grain yield. In support of this, Ojeniyi

and Adekayode (1999) attributed improvement in maize grain yield to the improved soil macro porosity and

aeration of tilled plots. Higher degree of reduction in the soil nutrient status and grain yield of maize in

mechanically tilled plots in the second planting season compared to zero-tilled plots implies a faster rate of

soil degradation in mechanically tilled plots. Hence, zero tillage could be said to be a better soil conserving

tillage practice especially for the present situation of continuous cropping of the limited land resources. In line

with this observation, Lal (1976) advocated for soil conserving tillage such as manual clearing and herbicides

base zero tillage for sustainable soil productivity in the high rainfall areas of Southwest Nigeria.

 High concentration of nutrients in plots treated with animal manures implies that animal wastes are

composed of nutrients which can be released into the soil after decomposition. Hence, animal manure can be

used beneficially to increase productivity of agricultural soils. Improvement in soil nutrient status at the end

of the second year indicates that the values of animal manures as biofertilizers are cumulative and extend

considerably beyond the year of application. This might be due to the slow release character of their nitrogen

and phosphorus components. The higher levels of soil N, organic matter, available P and exchangeable cations

in plots treated with poultry manure compared with swine wastes and cow dung treated plots implies that

poultry manure contained higher levels of these nutrients than other animal wastes in the trial. In support of

this, Mbah and Mbagwu (2006) reported that nutrient concentration in poultry manure, cow dung and swine

wastes was in the order of PM>SW>CD. They also indicated that PM and SW decomposed faster and released

their nutrients more readily than cow dung. Available P was significantly higher in poultry manured plots than

swine waste and cow dung treated plots, thus poultry manure enhanced soil P. In a similar view, Bahl and Torr

(2002) stated that poultry manure addition to soil could make application of fertilizer P completely unnecessary.

Also, Salako (2008)reported that poultry manure improved surface P and maize grain yield significantly. The

observation that poultry manured plots had higher yield compared to swine waste and cow dung manured plots

is consistent with the finding that poultry manured plots had higher soil nutrients content. 

  Improvement in nutrients status of soils under the various soil preparation methods in combination with

animal manures in the study implies that animal manures could be used for soil fertility management for

sustainable production of maize. Ano and Agwu (2007) had found that animal manures increased soil pH and

macro nutrients of soil in Southern Nigeria. Higher yield obtained in convectional tillage plus animal manures

compared to zero tillage in combination with animal manures in the study might be due to improved soil

physical properties. Although, zero tillage plus animal manures plots contained higher nutrient status but could

not be translated into higher yield probably because of its poor soil physical conditions. It could therefore be

concluded from the result of this study that soil preparation methods and animal manures has considerable
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effect on soil nutrient status and yield of maize. Zero tillage conserved soil nutrient status better than

convectional tillage but produced lower yield. The use of animal manures in combination with soil seed bed

types improved soil nutrient status greatly. Hence, sustainable maize production can be achieved under

convectional tillage when combined with animal manures most especially poultry manure.

Conclusion

Field experiment was conducted to investigate the effect of soil preparation methods and animal manures

application on soil nutrient status and yield of maize Addition of animal manures to the soil seed bed types

improved soil nutrient status and grain yield of maize. Yield was better enhanced in convectional tillage with

animal manures while soil nutrients were better enhanced in zero tillage with animal manures. It is concluded

that zero tillage conserved soil nutrient status better than convectional tillage. However, for high immediate

grain yield, the use of convectional tillage in combination with animal manures is recommended.
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