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ABSTRACT

A trial was conducted on field between May — September, 2010 in two agroecologies of South West, Ni-
geria to determine the effect of different organic based fertilizer source on growth and yield components
of different maize varieties. The experiment was laid out in Randomized Complete Block Design in split
plots arrangement replicated four times. The maize varieties served as the main plot (Obatampa, DMR-
L-SR-Y, SUWAN SR -1 and ART-98-SW1)) and the organic fertilizer as the sub plot. The organic ferti-
lizer used were poultry manure at 5t ha' + urea (100 kg ha'), Oyo organic (5t ha') + urea (100 kg ha''),
cow dung (5t ha!) + urea (100 kg ha') and no fertilizer application served as the control. Result showed
that growth and yield components were significantly affected by treatments. ART-98-SW 1maize vari-
ety performed better in terms of growth and yield parameters which made it the most desirable variety
among the varieties used across the two locations. Yield obtained revealed that poultry manure + urea
produced the highest grain yield of4.91 and 5.04 tha™!, followed by cow dung +urea and Oyo organic +
urea while the unfertilized control plant had the lowest average yield of 2.67 and 2.98 tha™' at Ilora and
Ibadan location respectively. Higher maize yield was obtained from Ibadan compared to Ilora, this may

probably due to difference in climatic conditions at these locations.
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INTRODUCTION

Reduction in food production in Africa is as
a result of low soil nutrient status and organic
matter depletion, soil erosion and erratic weath-
er condition. Low soil nutrient status maybe due
to loss of nutrient during harvesting and soil
erosion combined with low inputs (Henao and
Baanante, 2006). One of the best ways of ad-
dressing the low soil fertility is use of inorganic
fertilizers which is most effective and conveni-
ent. However, the high cost of inorganic fertiliz-
er, detrimental effects on soil properties (Ojeniyi
2000) and negative imbalance in nutrient status
(Chukwu et al., 2012) are major constraints to
sustainable soil management for increasing crop

growth and yield with inorganic fertilizer.

The use of organic inputs such as crop resi-
dues, farm yard manure, compost and compost
tea have great potential for improving soil fertil-
ity conditions and crop yield through improve-
ment of the physical, chemical and microbio-
logical properties of the soil as well as nutrient
supply. Research carried out by Asadu and Un-
agwu (2002), stated that organic materials such
as cow dung, poultry dropping and farm yard
manure as soil amendments were suitable for in-
creasing crop production in West Africa. How-
ever, such organic manure cannot meet crop nu-
trient demand over large area because of limited
availability, low nutrient composition and high

labour requirement (Tolera et al., 2005). Hence,
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practices that would address the problem of nu-
trient deficiency are needed.

The integrated use of organic and inorganic
plant nutrient sources not only recycles organic
waste which causes environmental pollution but
also improve soil nutrients resources, which in
turn reduce the sole dependence on chemical
fertilizers. Furthermore, incorporation of organ-
ic manure and chemical (inorganic) fertilizers
is the best alternative to improve low nutrient
composition, provide balanced, and efficient use
of plant nutrients and increase productivity of
soil (Gruhn et al., 2000; Rizwan et al., 2007)
and also increase the potential of organic fer-
tilizer (Heluf, 2002) especially for a crop like
maize which does not stay long on field to uti-
lize nutrient supplied by organic fertilizer which

usually release nutrient slowly.

MATERIALS AND METHODS

A field experiment was carried out during
rainy season of 2010 at the Institute of Agri-
cultural Research and Training farm at Ibadan
(latitude at 07° 22’N, 3° 50”E) in the rainforest
agro-ecology and Ilora (Latitude 08° 02”’N, 04°
02 E) in the derived savanna agro-ecology of
South west Nigeria. The zones are characterized
by a bimodal rainfall pattern with a rainy season
using starting from March till September. The

soil of the two locations is dominantly alfisol.

Pre-Cropping Soil Analysis

Soil sampling for chemical analysis was
taken at a depth of 0 - 20 cm with the use of
soil auger before the application of the treat-
ments to each plot. The samples were air dried,
crushed and sieved to pass through 2 mm sieve
before being analysed for nutrient content. Soil
pH was determined with distil water at 1:1 soil

to water ratio. Organic carbon was determined

by Walkey-black method (Walkey and Black,
1934). Total nitrogen by regular micro- kjeldahl
method, Potassium was determined by extrac-
tion with neutral normal NH,OAc at a soil; solu-
tion ratio Of 1:10. Phosphorus was determined
by Bray 1 testing using 0.03N NH_F in 0.025N
HCI as the extractant (Bray and Kurtz, 1945).

Experimental Procedures and Treatments

The experimental site was previously planted
with cassava and melon with little or no min-
eral fertilizer. The experiment was a split plot in
Randomized Complete Block Design (RCBD)
replicated four times. Plot size was 4x5 m? at
both locations. The main plot consisted of the
maize varieties and the sub plot was the organ-
ic-based fertilizer sources. Treatments included;
F1: Poultry manure +urea (5t ha'+ 100 kg ha™'),
F2: cow dung + urea (5t ha' +100 kg ha'), F3:
Oyo organic + urea (5t ha! + 100 kg ha') and
no fertilizer as the control. Obatampa, DMR-L-
SR-Y, SUWAN- 1-SR, and ART-98-SW1 (pop-
ularly known as oloyin), maize varieties were
used which were obtained from the Institute of
Agricultural Research and Training. After vi-
ability test was carried out, maize seeds were
treated with Apron star at the rate of 10 g/3kg
of seed before planting to protect seeds against
pathogens and pests. Experimental sites were
mechanically ploughed and harrowed before
the treatments were applied. Organic fertilizer
was applied 2 weeks before planting, randomly
spread on the plots according to treatments with
the use of hoe. Inorganic fertilizer (urea) was
applied three weeks after planting using side
dressing method. Planting was done at a spacing
of 75 x 25cm. Missing stands were supplied at
7days to meet the target plant population which
was later thinned down to two at three weeks
after planting.
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Weeding was done manually as necessary
throughout the experimental period. Maize was
harvested at 12 weeks after planting; it was sun
dried to 13% moisture content to get the dry

grain weight.

Data Collection

Ten plants/plots were randomly selected and
tagged for data collection. Growth parameters
such as Number of days to 50 % flowering, Plant

height, leaf area and number of leaves were tak-
en two weeks after planting and yield param-
eters (100 seed weight, cob length, cob weight,
ear length, number of seeds/cob and grain t ha-

1) were collected at harvest.

Data Analysis

Data collected were subjected to statisti-
cal analysis of variance (ANOVA) using SAS

(2003) package. The treatment means were sep-

Table 1: Pre cropping soil chemical and physical properties at the two stations

Parameters Ibadan Ilora
Ph (H;0) 6.7 6.1

N% 0.15 0.11
P (ppm) 4.23 3.87
Org. C 0.26 0.3

Exchangeable Potassium(cmol’kg) 0.57 0.34
Exchangeable ca (cmol/kg) 4.43 3.21
Exchangeable Na(cmol/kg) 0.17 0.15
Exchangeable Mg(cmol/kg) 0.73 0.84
Sand (%) 77.5 8§1.2
Silt (%) 14.7 11.4
Clay (%) 10.7 9.8

Table 2: Chemical composition of Poultry manure, Cow dung and

Oyo organic used for the experiment

Parameters Poultry manure Cowdung  Oyo organic
Ph (H»0) 5.1 7.5 6.9

N (%) 4.1 2.3 0.61
Available P (%) 2.4 1.8 0.62

Org. C (%) 13.76 10.78 6.08

K (%) 2.67 2.13 1.98

Ca (%) 3.17 1.89 2.05

Na (%) 1.67 1.98 0.78

Mg (%) 3.23 212 0.54

Fe (%) 1.97 1.56 0.47
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Table 3: Effect of Varieties and treatments on Growth and yield Components of Different maize varieties

arated for significant difference using
Duncan multiple range test (DMRT) at
5% level of probability (Duncan, 1955).
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Table 4: Effect of Varieties and treatments on Growth and yield Components of Different maize varieties

No of

Grains tha!

Ilora

)

100 seed/weight

Ilora

Cob weight (Kg)

Ilora

Seed/cob
Ilora

Ibadan

Ibadan Ibadan

Ibadan

Treatments

Maize varieties
Obatampa

3.88° 3.98°

21.01¢
25.55%
28.61°
45.83"

24.64°
26.99°

30.15%

23.56°
26.13%
26.51°
38.13%

93.55°
25.70°
25.70°
31.45°

373.94°

352.56°

4.17°

4.06°°

434.63°

431.50°

DMR-L-SR-Y

4.44°

4.25%

448.00b
483.06a

432.69°

SUWAN-SR 1

5.48"

4.64

35.26"

463.88"

ART-98-SW 1

Organic manure

4.28° 434°

27.34°
43.65°
31.18°
19.95¢

27.30°
36.91°
30.93°
19.63¢

22.96°
33.46°
43.53%

26.3¢

420.50°

402.13¢

Oyo organic + urea

CW+ urea

4.83°

4.31°

38.40°
48 30"

17.11¢

469.58"

443.31°

5.04*

4.91°

490.88"

485.31%

PM-+urea

2.98°

2.67¢

17.78°

338.6¢

321.56°
Means followed by the same letter in a column are not significantly different from each other at P<0.05 by DMRT

No fertilizer
CW: Cow dung

PM: Poultry manure
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varieties (Table 3).

All parameters considered were sig-
nificantly influenced by the treatments
applied. Availability of nutrient in form
of poultry manure + urea fertilizer had
significant effect on maize plant height at
both locations. No significant differences
were recorded at both locations for maize
height with cow dung + urea and Oyo
organic fertilizer + urea, although plant
amended with cow dung + urea had taller
plants than plants amended with Oyo or-
ganic + urea (Table 3).

There was an increase in leaf area pro-
duction with the addition of treatments at
both Ilora and Ibadan locations. A signifi-
cant increase in leaf area was observed in
plants treated with poultry manure + urea
(423.81 and 435.16 cm), followed by cow
dung + urea ( 378.11 and 1386.13 cm)and
Oyo organic with urea (312.13 and 321.00

cm) respectively.

Similar to what was observed for plant
height and leaf area at both location were
poultry manure + urea produced the high-
est mean value, it was also observed that
maize plants treated with poultry manure
+ urea produced the highest ear height
plants and it differs significantly from
other treatments applied even to the con-
trol which recorded the lowest ear height
plants at Ibadan and Ilora location (62.68
and 68.17cm) respectively. The number
of seeds/cob and cob length were also
influenced by fertilizer application with
poultry manure + urea producing the
highest mean values at both locations and
it is significantly higher than every other
treatment applied while the control plants
produced the lowest mean values at both
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Table 6: Interaction Effect of Varieties and treatments on Growth and yield Components of Different maize varieties

Cob weight(Kg) 100seed weight Grain t ha!

Treatments (Var x fertilizer) Ilora Ibadan Tlora Ibadan Tlora Ibadan
CTLx Obatampa 17.45 20.42 19.50 16.17 2.6 3.2
CTL x DMR-L-SR-Y 20.25 17.12 14.90 20.75 2.03 2.49
CTLx SUWAN -SR 1 20.12 17.22 15.82 18.77 3.02 3.07
CTL x ART-98-SW1 20.72 16.35 18.25 21.12 3.03 3.14
Oyo org + urea x Obatampa 28.9 21.67 21.60 24.15 4.09 417
Oyo org + urea x DMR-L-SR-Y 24.72 19.32 19.30 24.87 4.15 413
Oyo org + urea x SUWAN SR- 1 23.05 2.1 20.35 23.42 429 429
Ovyo org + urea x ART-98-SW1 30.15 27.95 28.32 27.45 4.40 4.28
CW+ PM Xobatampa 30.07 30.45 29.15 30.00 438 455
CW+ PM X DMR-L-SR-Y 34.32 29.00 31.17 29.12 4.44 438
CW+ PM X SUWAN SR-1 31.43 30.42 35.57 27.10 4.47 4.47
CW+ PM X ART-98-5W1 32.37 38.97 35.65 33.40 4.79 4.89
PMxObatampa 33.40 33.52 32.62 30.00 4.46 4.44
PMx DMR-L-SR-Y 28.40 28.80 26.52 27.47 451 4.32
PMx SUWAN-SR -1 25.65 38.30 31.05 36.77 4.87 4.56
PMX ART-98-SW1 38.97 40.28 35.65 334 5.06 5.21
S.E 2.58 1.04 1.07 1.06 0.12 0.13

LA: Leaf Area

PH: Plant height

CW+PM: Cow dung + Poultry manure
CTL: Control

locations.

In Ibadan, no significant differences were
observed in cob weights with the application of
poultry manure + urea and cow dung + urea.
Although, plants amended with poultry manure
+ urea performed better with the mean value of
43.53cm compared to cow dung + urea (38.46
cm). At Ilora station, application of poultry ma-
nure + urea proved superior followed by cow
dung + urea, Oyo organic + urea while the con-
trol plants had the least mean cob weight value
(Table 3)

Contrary to what was observed for cob weight
and number of seeds/cob, it was observed that
cow dung + manure produced the highest 100
seed weight at both locations (36.91 and 43.65g)
respectively. Meanwhile the unfertilized maize
plants produced the lowest mean values (19.95
and 16.30g). Yield obtained with the use of

poultry manure + urea was more superior to all

treatments applied and it is significantly differ-
ent (p<0.05) from all treatments applied. Yield
produced with the application of cow dung +
urea and poultry manure + urea were not signifi-
cantly different from each other while the unfer-
tilized plants produced the lowest maize yield
(grain t/ha) at both locations (Table 4).

Interaction Effect of Varieties and treatments
on Growth and yield Components of Differ-
ent Maize varieties

All parameters were significantly influenced
by interaction effect of treatments and varie-
ties as ART-98-SW1 with poultry manure +urea
significantly produced the highest mean value
for all the treatments considered across both
locations except for 100 seed weight where the
application of cow dung + urea had the high-
est mean value of 39.47 and 41.65g at Ilora and
Ibadan respectively. ART-98SW1 performed
very well with all the treatments applied com-
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pared to other maize varieties tested (Table 6).
DISCUSSION

The result at the two locations revealed that
tallest plants was recorded from poultry manure
in combination with urea which was followed
by integrated use of cow dung + urea then Oyo
organic + urea and the shortest plant was re-
corded for the unfertilized plots. This finding is
in agreement with Ayoola and Makinde (2009),
who reported better plant height in maize yield
with integrated application of organic and in-
organic fertilizer. The fact that integration of
organic manure with urea gave the tallest plant
height is an indication of good soil management
and sufficient nutrient availability. Also, higher
maize plant with the application of organic ma-
nure with urea compared to unfertilized plants
is a reflection that abundant nutrient supply is
directly correlated with growth. Akinrinde et al.,
(2004), also gave the same report while working
on alfisol soil in Nigeria.

The high amount of nitrogen in urea togeth-
er with the high amount of nitrogen content in
poultry manure used could have led to plant
with longer cob length, this is because nitrogen
increases the photosynthetic activity of plant
thereby increasing the leaf area therefore con-
vert more photosynthate to maize cob. Since cob
length is the most yielding parameter of maize
contributing to the grain yield, this might have
been the reason for higher grain yield obtained
in plant treated with poultry manure with urea.
Similar observation was observed by Rajesh-
warl et al. (2007), who reported a significant
increase in cob length with the use of Nitrogen

rich fertilizer in form of urea.

Grain yield is the end result of morphological
and physiological processes occurring during

growth and developments of a crop. An increase

in grain yield with the use of poultry manure and
urea is an indication that nutrients are balanced
and more available throughout the growing pe-
riod which might have led to better growth and
development. This observation is also in accord-
ance with the findings of Khan et al. (2008).
This also confirms the findings of Tasneem et
al. (2004), who reported high grain yield in
maize due to balanced nutrient supply with the
use of Farm yard manure in combination with
inorganic fertilizer. Similarly, Shah and Ahmad
(2006), recently reported that application of
urea combined with organic materials in such a
way that the former contributing 75 % and latter
25 % Nitrogen produced the highest crop yield
of wheat in a field experiment in Peshawar Val-
ley. Furthermore, the higher plant growth as a
result of poultry manure with urea amendments
maybe associated with fact that poultry manure
is higher in Nitrogen content compared to cow
dung and Oyo organic manure which is essential
for chlorophyll and protoplasm formation thereby
resulted to higher yield gotten. Also, Abunyewa
et al. (2007), found higher maize grain yield from
integrated use of smaller amounts of manure with
inorganic fertilizer application than sole organic
material which was due to the efficiency in terms

of crop utilization and sustainable productivity.

The wide gaps between the maize yield pro-
duced in control plots and the treatments sup-
plied with application of poultry manure +
urea, Oyo organic + urea, cow dung + urea and
across the locations reveals the importance of
soil nutrients either alone or integrated. (He-
luf, 2002). Higher response of maize varieties
to poultry manure mixed with urea compared
to other sources of organic manure shows that
poultry manure nutrients are readily available
and plants root can easily absorb it which in turn

improved the morphological growth of maize
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plants. This finding was initially reported by
Ajari et al., (2003), when working on Okra who
reported that poultry manure improves plant
growth when compared with other sources of

organic manure.

Due to their residual value that could last for
several years of cropping, organic amendments
can also be intermittently applied to soil and sup-
plemented by chemical fertilizer to rapidly sup-
ply immediate nutrients required by crop plants
(Kihanda et al., 2006). Slow nutrient releasing
nature of organic manures can be complemented
with the addition of fast nutrient supply of in-
organic fertilizer which can therefore improve
crop growth and development. Such response
has also been reported by Chung et al. (2000)
which stated that application of organic manure
with an adequate supply of chemical fertilizer

improves maize growth and yield components.
CONCLUSION

From the result stated, it can clearly be seen
that integrated use of organic manure with in-
organic fertilizer is the best way of improving
soil nutrient status and also increase maize pro-
duction. Also, ART-98-SW maize variety per-
formed better with all type of fertilizer used in
terms of growth and yield components consid-
ered, this made it more desirable among all va-
rieties tested. Therefore, based on this research,
integrated use of poultry manure (5t ha') with
inorganic fertilizer inform of urea (100kg ha™)

can be recommended.
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