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Abstract: The growth and yield of maize in response to application of an Organo-mineral fertilizer was

investigated. The Organo-mineral fertilizer was Cow-dung generated from an Abattoir fortified with

inorganic Nitrogen. The fertilizer had a pH of 6.1; 61.2 g kg  Organic Matter; 35.5 g kg  Organic-1 -1

Carbon; 3.6g kg  Nitrogen; 372.54 mg kg  Available Phosphorus and 14.8 cmol kg  Exchangeable-1 -1 -1

Potassium. It was applied at 0; 1.5; 3.0 and 4.5 tons ha . The experiment was laid out in a Randomized-1

Complete Block design (RCBD) with three replicates. Plot size was 4 x 3m with a 2m margin round each

plot. Level of fertilizer application significantly increased maize growth. The tallest plants of 111cm, at

8WAP were got with an application rate of 4.5 tons ha . They were significantly taller than 94cm and-1

77cm tall plants got with 3.0 and 1.5 tons ha  respectively. Application of 4.5 tons ha  also had the-1 -1

widest leaves of 363cm per plant which was comparable with 323cm  wide leaves got with 3.0 tons ha2 2 -

.Application rates of 3.0 and 4.5 tons ha  also had significantly higher number of leaves per plant than1 -1

application of 1.5 tons ha  and the, unfertilized control plots. Organo-mineral fertilizer application at 4.5-1

tons ha  gave the highest average grain yield of 2.60 tons ha , which was significantly higher than 2.25-1 -1

tons and 1.90 tons ha  got with 3.0 and 1.5 tons ha , respectively. Maize growth is well supported with-1 -1

Organo – mineral fertilizer application rate of 3.0 tons ha .  It is an optimum rate for cultivating fodder-1

maize. An optimum grain yield is however, given by an application rate of 4.5 tons ha  which supplies-1

18 kg N, 1.8 kg P and 27 kg K ha .-1

INTRODUCTION

Soil fertility in West Africa is traditionally

maintained through shifting cultivation and fallow.

Increase in demand for land for agricultural activities

and for other human activities has resulted in shortened

periods available for land fallow. There has risen the

need  for intensive land cultivation to cater for the

ever-increasing population. Maintenance of high crop

yields under intensive cultivation is possible only

through the use of fertilizers. The use of chemical

fertilizers to sustain cropping systems on a long term

basis has not been very effective . It usually leads to[13]

a decline in soil organic matter content, soil

acidification and soil physical degradation, which,

consequently leads to increased soil erosion . The[2 ,6]

inorganic fertilizers are usually not available and are

always rather expensive for the low – income, small -

scale farmers. Organic manures can be used as an

alternative for the inorganic fertilizers. They release

nutrients rather slowly and steadily over a longer

period and also improve the soil fertility status by

activating the soil microbial biomass . Organic manure[3]

application sustains cropping system through better

nutrient recycling, improved soil structure and increased

soil water – holding capacity . They are however,[5]

required in rather large quantities to meet up with

crops’ nutrient supply. They are rarely available to

small-scale farmers in the required large quantities .[11]

A complementary use of organic manure and mineral

fertilizers has been recommended for sustenance of

long-term cropping in the tropics . High and[12 ,7]

sustained crop yields can be obtained with judicious

and balanced NPK fertilization combined with organic

matter amendment . Organo-mineral fertilizer[8 ,1 0 ]

application will give the benefits of applying an

organic fertilizer as well as applying a little dose of

inorganic fertilizer. The optimal rate of combining the

organic and the inorganic fertilizers as well as the

optimal rate of application needs to be investigated.

This study was conducted to assess the growth and

yield of maize with different levels of an Organo –

mineral fertilizer

MATERIALS AND METHODS

Fields experiments were carried out in the growing

seasons of 2004 and 2005 at the Federal College of

Agriculture, Ibadan on latitude 7 22½’N and longitude0

3 50½’E in the degraded rainforest vegetation zone of0

Nigeria. The town is characterized by a bimodal

rainfall pattern with a long rainy season which usually
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starts in late March while the short rainy season

extends from September to early November after a

short dry spell in August. The soil of the experimental

site was a Plinthic Luvisol. The site was under

continuous cultivation with arable crops such as yam,

cassava and maize for about four years prior the

establishment of the experiment. The top 30cm of the

2soil had a pH (H 0) of 5.4; 21.6 g kg  Organic Matter;-1

12.5 g kg  Organic Carbon; 1.4 g kg  Nitrogen; 4.96-1 -1

1mg kg  Available P (Bray P ) and 0.51 cmol kg-1 -1

Exchangeable K (Table 1).

The experiment was laid out in a Randomized

Complete Block design (RCBD) with three replicates.

Plot size was 4 x 3m with a 2m margin round each

plot. The Organo – mineral fertilizer was a commercial

fertilizer of Cow dung from an Abattoir in Ibadan,

Nigeria fortified with inorganic Nitrogen. It had a pH

2(H 0) of 6.1; 61.2 g kg  Organic Matter; 35.5 g kg-1 -1

Organic Carbon; 3.6 g kg  Nitrogen; 372.5 mg kg-1 -1

1Available P (Bray P ) and 14.77cmol kg  Exchangeable-1

K (Table 1). It was uniformly spread on the plots and

manually worked into the soil with West - African hoe,

two weeks before planting .The Organo – mineral

fertilizer was applied at 0; 1.5; 3.0 and 4.5 tons ha to-1  

supply 6.0 to 18.0 kg N; 0.60 to 1.80 kg P and 9.00 to

27.00 kg K ha  (Table 2). Seeds of SUWAN-ISR-Y-1

variety were established at a spacing of 0.75 x 0.25m;

1plant per stand.

Maize plant height; number of functional leaves

and average leaf area were assessed at 4 and 8 weeks

after planting (WAP).The number of leaves per plant

was a visual count of the green leaves. Plant height

was taken by measuring, with a flexible tape, the

height from the ground level to the top-most leaf. The

leaf area was estimated as a product of the leaf length

(L) and the widest middle portion of the leaf (W),

corrected to 0.75, as described by Saxena and Singh[15]

C Area = 0.75(L x B).

C Weight of dried, shelled grains was used to assess

the yield.

C Data were analyzed using the analysis of variance

(ANOVA). The significantly different mean values

were   separated  using the Duncan Multiple

Range Test.

RESULTS AND DISCUSSIONS

Characteristics of Soil and Organo–mineral

Fertilizer: The soil was a loamy soil with a pH of 5.4,

which was slightly acidic due to the previous

continuous cropping for about four years. The organic

matter content and the Nitrogen content were low. The

soil available P and the exchangeable K were also not

high (Table 1). The organo – mineral fertilizer had an

Table 1: Soil and Fertilizer Chemical Analysis 

Soil Sample Organo- mineral Fertilizer

2pH (H 0) 5.4 6.1

Organic M atter 21.6 g kg  61.2 g kg-1 -1

Organic Carbon 12.5 g kg 35.5 g kg-1 -1

Nitrogen 1.4 g kg 3.6 g kg-1 -1

Available P 4.96 g kg 372.5 m g kg-1 -1

Exchangeable K 0.51 cmol kg 14.77 cmol kg-1 -1

Table 2: Estimated N , P and K contents of Organo – mineral

Fertilizer amounts applied

Estimated amount supplied (kg ha )-1

---------------------------------------------------------------

 N  P  K

 

1.5 tons ha   6.0  0.6  9.0-1

3.0 “  12.0  1.20  18.0

4.5 “  18.0  1.80  27.0

Fertilizer Concentration: 0.4% N; 0.04% P; 0.6% K

almost neutral pH. The Organic matter content was just

adequate. The N content was a little higher than

normally found in sole organic manures but still not

adequate. The Available P and the Exchangeable K

were also low (Table 1).

Plant Height: Average plant height increased

significantly with the rate of fertilizer application. At

4WAP, application rate of 4 tons ha  gave the tallest-1

plants of about 27cm in the two years of cropping

when plants 22cm and 24cm tall were got with an

application rate of 3.0 tons ha  in the first and second-1

years, respectively. Application rate of 1.5 tons ha  had-1

plants 21 and 22cm tall, in the two years. They were

not significantly taller than 20cm tall plants got from

the unfertilized, control plots (Table 3), At 8WAP; the

same trend was maintained, with the average plant

heights of 111cm; 94cm and 77cm got with 4.5; 3.0

and 1.5 tons ha , respectively (Table 3). -1

Average Number of Leaves per Plant: Average

number of leaves per plant was not significantly

affected by rate of fertilizer application, in the first

year. The control treatment had an average of 6 leaves

per plant at 4 W AP when application of 4.5 tons ha-1

had an average of 7 leaves per plant. By the second

year however, the control treatment that had 6 leaves

per plant was significantly lower than application of

4.5 tons ha  that had 8 leaves per plant. At 8WAP, the-1

number of leaves per plant was still similar in the first

year, ranging between 7 and 8 for all the treatments

but by the second year, application rates of 3.0 and 4.5

tons ha  both had plants with about 9 leaves per plant-1

which was significantly higher than the 7 leaves per

plant observed with application rate of 1.5 tons ha-1

and from the unfertilized plots (Table 4).

Leaf Area: Average leaf area of maize was also

significantly  affected by rate of fertilizer application.



J. Appl. Sci. Res., 3(10): 1152-1155, 2007

1154

Table 3: Effect of Organo-mineral Fertilizer Application on M aize Plant Height (cm).

4 WAP 8 WAP

---------------------------------------------------------------------- -----------------------------------------------------------------------

Year 1 Year 2 Average Year 1` Year 2 Average

0 tons ha 20.30c 20.30c 20.30 67.40c 69.40d 68.40-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.5 “ 20.70c 22.28bc 21.49 70.60c 84.20c 77.40

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.0 “ 22.28b 24.28b 23.28 84.20b 103.15b 93.65

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.5 “ 27.00a 26.55a 26.78 97.87a 124.13a 111.00

Mean values followed by the same letter in the same column under each year are not significantly different at P = 0.05 (DMRT)

Table 4: Effect of Organo-mineral Fertilizer Application on Average Number of M aize Leaves per Plant. 

4 WAP 8 WAP

--------------------------------------------------------------- -----------------------------------------------------------------------

Year 1 Year 2 Average Year 1` Year 2 Average

0 tons ha 6.00 6.00c 6.00 8.00 7.00b 7.50-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.5 “ 6.25 6.75bc 6.50 7.75 7.75b 7.75

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.0 “ 6.75 7.50ab 7.13 7.50 9.25a 8.38

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.5 “ 7.00NS 8.00a 7.50 7.00NS 9.50a 8.25

Mean values followed by the same letter in the same column under each year are not significantly different at P = 0.05 (DMRT)

Table 5: Effect of Organo-mineral Fertilizer Application on Average Leaf Area of  M aize (cm )2

4 WAP 8 WAP

----------------------------------------------------------------------- -----------------------------------------------------------------------

Year 1 Year 2 Average Year 1` Year 2 Average

0 tons ha 91.50c 95.10c 93.30 227.65b 272.65b 250.08-1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1.5 “ 119.81b 129.56b 124.69 286.48a 315.56b 301.02

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3.0 “ 129.58b 193.95a 161.77 315.65a 330.18ab 322.92

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.5 “ 189.41a 219.23a 204.32 316.14a 409.53a 362.84

Mean values followed by the same letter in the same column under each year are not significantly different at P = 0.05 (DMRT)

Over the two years, at 4WAP, the unfertilized plot had

plants with leaves 93cm  wide when 1.5 tons and 3.02

tons ha  had plants with about 125cm  and 162cm-1 2 2

wide leaves. The widest plant leaves of 204cm  were2

got with application of 4.5 tons ha (Table 5). At 8-1

WAP, the leaves were much wider. The leaves were

getting wider with higher fertilizer rates. Leaves from

4.5 tons ha  were only comparable with leaves from-1

3.0 tons ha . They were significantly wider than leaves-1

from application of 1.5 tons ha  and from the control-1

plot (Table 5).

Grain Yield: Fertilizer application rate significantly

affected maize yield. The yields were slightly lower in

the first year, relative to the second year. The control

plot had a yield of 1.60 tons ha  in the two years but-1

application rate of 1.5 tons had a yield of 1.80 tons ha-

 in the first year, which increased slightly to 2.00 tons1

ha  in the second year. Application rates of 3.0 and-1

4.5 tons ha  had yields of 2.00 and 2.40 tons ha  in-1 -1

the first year which increased to 2.50 and 2.80 tons ha-

 in the second year, respectively (Table 6). 1

Table 6: Effect of Organo-m ineral Fertilizer Application on M aize

Grain Yield (tons ha ).-1

Grain Yield (tons ha )-1

--------------------------------------------------------------------

Year 1 Year 2 Average

0 tons ha 1.60c 1.60d 1.60-1

1.5 “ 1.80bc 2.00c 1.90

3.0 “ 2.00b 2.50b 2.25

4.5 “ 2.40a 2.80a 2.60

Mean values followed by the same letter in the same column under

each year are not significantly different at P = 0.05 (DMRT)

Maize growth was most supported with application

rates of 3.0 and 4.5 tons ha . Application of the-1

organo-mineral fertilizer at 1.5 tons ha  did not supply-1

enough nutrients to have a growth significantly higher

than the unfertilized plants but gave a significantly

higher yield. The better performance of the crop with

only 1.5 tons ha  is not unexpected, considering the-1

poor fertility status of the soil prior fertilization,

although the Nitrogen supplied was low. Considering

the fact that the organic component of the fertilizer will

not be released early enough to effect optimum plant

development, the observed low growth at the early 
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stage is not unexpected. Enough nutrients were
however released early enough by application rates of
3.0 and 4.5 to have good plant development. The
observed increase in grain yield with increasing
fertilizer rate indicates that more nutrients were made
available to the plant for growth and for subsequent
yield. Such yield increases in response to increasing
fertilizer rates have been earlier reported. Akanbi
et.al.,  has reported the plant height, leaf area and[1]

yield of Amaranth to increase with increased rates of
maize stover compost ammended with inorganic N.
Ipimoroti  has also reported plant height and leaf area[7]

of Tea to increase with increased rates of organo-
mineral fertilizer. Satyanarayana et. al.,  also found[14]

significant response in rice yield with organic manure
complemented with increasing NPK. There was an
increased nutrient plant uptake with increased rate of
fertilization. Bayu et. al.,  observed the yield of[4]

sorghum with an application of FYM complemented
with 50% of the recommended inorganic fertilizer to be
equivalent, or greater than for 100% of the
recommended inorganic fertilizer rate 

Conclussion: Maize growth is well supported with
Organo–mineral fertilizer application rate of 3.0 tons
ha- . This rate is not sufficient for optimum grain yield.1

It is however an optimum rate for cultivating fodder
maize. An optimum grain yield is given by an
application rate of 4.5 tons ha  which supplies 18 kg-1

N, 1.8 kg P and 27kg K ha-1
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