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il fertility management is an ecological approach that uses organic amendments and organic fertilizers
| way. This study evaluated the complementary use of poultry manure, N.P.K 20:10:10 and organo-
: bination: of organic and inorganic f'ertili'/cr) in the greenhouse. There were | 0 treatinents replicated
imes lor three soil serics namely Lvo, Apomin and Jago series. Maize was used as the test crop. Resalis ol tae
it showed that plant uptake of N, P, and K in Lwo and Jago serics were significantly incrensed by the
10tha PD + 10t ha” OM. In Apomu series, uptake of Nand P were significantly increased by the sole
) of 10t ha'' PD while uptake of K was sigaificantly increased with the application of St ha' GM. Uptake
Mg were significantly increased with 5t ha'” PB:!F“N}"'TW' OM in two and Jago series while I()t ha P
nd Mg uptake in Apomu series. Soil pH was signiticantly increased in fwo soil with the application of
4+ 10t ha' OM but in Jago series, there was no significant difference among reatments. Cation
vacity, OC, total N and available P significantly increased with 10t ha”' PD + [0t ha” 'OM in fwo and
_ These were increased with the application of 5t ha”' PD + 5t ha't OM in Jago series. This study,
led that the effects of the applications of poultry manure, NPK 20-10-10 and organomineral fertilizers

the different soil series™

1in an abundance of clements that maize vields obtained from treatments with
of plants but most of these ~combinations of waste and NPK fertilizer were higher
for plant use due to nutrient  than yields obtained from treatments in which waste
: egradation have become materials or inorganic fertilizer was applied solely.
tivity in Nigeria Recently in Nigeria, the use of organominerals, a
| combination of both organic and inorganic manure is

becoming popular and gradually being adopted. Astudy

was conducted on the et‘fscts of N and P supplemented
‘ j m ize performance
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. ng of 3 soﬂ series was done at adepth of 0 —
30 cm. air-dried and later sieved with a2 mm sieve.
~ The soil series studied included Iwo (ferric Luvisol),
Apomu (Eutric Cambisol) and Jago (Eutric Fluvisol)
series. Treatments were arranged in a completely
randomized block design and replicated thrice.
The treatments included: 5t/ha of poultry manure,
10t/ha of poultry manure, 5t/ha of organomineral,
| 0t/ha of organomineral, 5t/ha of poultry manure +
St/ha organomineral, 10t/ha of poultry manure + 10t/
ha of organomineral, NPK 20:10: 10 at 100kg/ha and
control. Pacesetters organomineral fertilizer was
_.used and compounded from poultry waste, cow
dung, saw dust, water hyacinth and sorted city
refuse and then applied to each of the soil series.
Maize was used as the test crop and four seeds per
pot were planted and latter thinned to 2 plants after
2 weeks. Pre-cropping soil analysis was done. The
plants were aliowed to grow for 8 weeks, harvested
and analyzed for macro and micro — nutrient
concentrations. Chemical analyses were carried out
on the pre- planting and post- harvest soil samples.
Soil Nitrogen (N) was determined using the micro-
kjedahl method according to Bremner (1960) while
organic carbon determination was by oxidation with

. sulphuric acid using the method of Walkey and Black .

(1965). Exchangeable cations were leached from
soil with 1 N ammonium acetate before
determination on Energy Emitted Lithium flame
photometer (Instrumentation Laboratory, Inc,
Lexington, MA) while Na and K were réad using a
flame photometer; Ca, Mg, Zn using atomic
absorption spectrophotometer. Available P was
- extracted with the Bray | extractor (Bray and Kurtz,
 1954) and measured on a spectro-20 electro-
otometer following the procedure described by
son (1958) .ECEC was determined by
of the acidic and basic cations. The plant
wm digested with the binary mixture of
1,S0, and later analysed for Na and K
otometer; Ca, Mg, and Zn using
ctrophotometer. Phosphorus

~than in the control in Jago series. Howevel

Results
Pre — cropping analysis

The chemical properties and textural class of the
soils used for the experiment are shown in Table 1.
The concentrations of the basic cations were
generally low, while calcium dominated the
exchange sites. The soils were low in organic
carbon, nitrogen and phosphorus. The pH of the
soil was slightly acidic. The textural classes of the
soils were sandy loam for the Apomu and Jago
series and sandy clay loam for the Iwo series. The
low fertility indices of the soils suggested that there
was likely to be positive crop response to the
application of fertilizer.

Tissue N contents

In Iwo series, it was observed that the application
of PD and OM at 10t ha”' had similar tissue N
soncentrations and were higher than that in PD;
OM,,. However, the contents in the PD, OM, .
NPK and PD, treatments were significantly higher
', joint
;'Wi cation of PD,, and OM; gave a signiiicanty
nigher tissue N L,onu.ntratxon llmn other treatments.
On the contrary, in Apomu soil series, singular
application of PD at 10t ha" or OM at 5t ha'
produced significantly higher tlssue N concentration.
The applications of PD at 5t ha', NPK had similar
values compared to the control but were significantly

higher than in applying PD, OM, .

Yasswe contents of phosphorus

It was observed in Table 2 that there was a
significant increase in the concentrations of P in
the plant tissues with the addition of either poultry
droppings (PD) or organomineral (OM) fertilizer
either singly or in combination. Application of PD
or OM at 5 and 10 tons per hectare increased the P
concentration in maize plant in [wo and Jago series.
The effects of the singular application of these
materials were complemented when both were
applied jointly. Application at 10t ha" of both poultry
droppings and organomineral ledto a significantly
higher tissue P concentrations, compared to the
application of NPK 20-10-10 fertilizer. A similar
observation was recorded in Jago series. However,
in Apomu soil series, singular application of either
poultry droppings or organomineral at 5 or [0t ha'
produced the higher P concentration. Combined
application of PD and OM had similar P
concentration with NPK treatment.
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he PD or OM in all the
ent. The trend in the soils
no distinct complementary

naterials were applied either

Jago series, however, the
fertilizer led to significantly
oncentratton compared to other

4
d Mg contents

the tissue Ca and Mg contents
M,, and NPK 20-10-10 were

significantly higher than in the
1ts. The results in Jago series was
erved in lwo series. However,

.

application of PD and OM
er that those from their

\pomu series. Here,
| OM at 5t ha! had
- concentrations

smgularappllcatxonsofexther PDorOM atai!tates R
were not signiticantly different. _ :

The exchangeable potassium content in [wo
series revealed that the combined application of PD
and OM resulted in significantly hicher residual K
compared to the singular application of cither
material. This trend was also observed in Jago SCrics,
though the application of PD. gave the highest soil
K. This was however not S!gmlu.(ml»y higher than
some treatments where P and OM were jointly
applied. The treatment effects on residual
exchangeable K in Apomu series was similai to that
observed in Iwo and Jago serics. Residual
exchangeable Ca in Jago series showed that there
was no significant difference among all the
treatments. However, in iwo scries, ali tire
treatments were similar, except PD.. which was

significant lower than PD,OM,, PD, OM,,. The

“highest amount of residual Ca was recorded with

PD,OM in Apomu soil and the significantly lower
amount was observed in PD OM, . Table 7 shows
that there is no significant treatment cllect on soil
magnesium in [wo and Apomu soil series. However,
atJago series, thc sm miar 4pph<.'1tn.>u of PD,. M
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1.80°
1.80°
1.82¢
1.88%*
1.84°*
{83

1.80°

in a row with the same letters

Fe, organomincral and N.P.K on the soil Na, k

ar

‘>wo.=.mI
1483°
1.83%
1.88°
1.86"
1.88"
1.86"

1.89°

1.89"

Iwo
0.26"
0.31¢
855
054
0.68™
0.68*

0.73%

0.77%  0.69%

e not significantly different (DMRT)at 5% level of probability)
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Table 6: Effect of treatment on soijl Org

ganic Carbon, total N contents (%)

Ca

Organic Carbon (%)

Total N (%)

. bwvo Jago
Control 0.92" 0.895¢
PDs 0.98¢ 0.98*
PDyg 094"  °0.85h
OM; 0.93¢ pach
OM,q 0.94 0.86%

PD;OM; 0.99° 0.82¢
PD,,OM;,  0.06 0.84%
PDsOM,,  0.98¢ 0.90""
PD,OM;  0.98¢ 6.887"

NPKao1010 0.95¢ 0.86"¢"

Apomu  Iwo Jago Apomu

0.80° 0.09¢ 0.09" 0.08°

0.78% 1.00* 1.00™ 0.08"
0.89° 1.06° 0.09° 0.06°
0.78% 0.09° 0.09° 0.08"

0.88° 0.09° 0.09° 0.09°

0.86™  1.00"  0.08° 0.09°

0.99" 0.11° 0.08" 1.00%
0.68" 1.00* 0.09° 0.07°
1.72° 1.00% 0.09" 0.07°
0.91" 0.10* 0.09° 0.09°

Values in row with the same letters are not significantly different (DMRT at 5% level of probability)

recorded in PD OM, and lcast in the control.
Generally, the combined application of OM and PD

- gave significantly higher organic carbon compared
with their singular appl ication and NPK treatments.
Similar result was recorded in Apomu series.
However, in Jago series, PD; . Ova produced
the significantly higher residual soil organic carbon
compared to other treatment.

The residual soil N in all the soil series was similar
to the trend observed in the organic carbon. In Iwo
soil, the combined applications generally resulted
into higher soil N than singular applications except
when PD was applied at 5 tons per hectare. This
same treatment had the significantly higher soil N
in Jago series compared to all other treatments.
There was no significant difference among other
treatments. Similar trend of result was recorded in
Apomu series; however, the significantly higher soil

N was recorded in PD,OM, , while there was no
significant difference among the other treatments.

Discussion

The joint application of poultry droppings and
organo-mineral fertilizer increased the plant uptake
' K, Zn, Ca, Mg, and Na, than their singular

applications. This is expected, since poultry manure
generally increases soil organic matter content and
micronutrients. There is a complementary effect
of the organic material in the organominerattertilizer
(OMF) on this increase in organic'nmtter contents.
The high uptake of these nutrient elements was due
to the high organic matter contents of the soil.
Organic matter shows greater capacity than
inorganic fertilizers in retaining nutrients in forms
that can easily be taken by plants over a longer
period. The inorganic component of the
organommineral fertilizer however, satisfies the
immediate nutrient requirement of the crop, hence
the combination is superior to PD alone which might
not meet immediate nutrient needs of the crop. For
NPK fertilizer alone, the nutrients are leached with
increase in time of application. The application of
inorganic fertilizers does not always improve soil
organic matter content. Conversely, nutrients
released from the NPK fertilizers were only for a:
short period of time. Adeniyan and Ojeniyi (2003)
reported that the combined use of NPK fertilizer
and poultry manure increased maize yield and
nutrient uptake. They also suggested the combined
use of 3t/ha poultry manure and 200 kg/ha NPK

75
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hows that the application of D +
ed the residual fertility of the soil.
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er alone. Application of 10t ha' PD

OMF is recommended for maize
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without OMF increased  Alasiri, K. O. and Ogunkeye, O. O. (1999).

Effect of different levels of poultry manure
on seed yield of okra. Proceedings of the
25 Annual Conference of the Soil Science
.Society of Nigeria, Benin Nigeria, Pp 102
- 1"8

amounts were better with the combined - Lombm, G t\dmetu, J. A. and Ayotade, K.
try manurefnd organo-mineral
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