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ABSTRACT

A suitability evaluation of some soil used for
nce production in Odeda LGA of Ogun State
was carried oul. The result indicated that the
identified soil types were currently marginally
or unsuitable (N1 ) for rice production because
the index of current productivity 1Pc that
ranged between 1.13 and 5.32. Tlowever, the
result further indicated that, with improved
agronomic and soil management technique, the
suitability of these soil can be improved to S1
or S2 (highly suitable/moderately suitable).
This experiment was carried out to delermine
the level of agronomic and soil improvement
that will result in acceptable yield of rice on
these soils. A 2x2x2 factorial trial was used
to evaluate the performance of rice under
different management and fertilizer regimes
within each mapping unit {or two seasons. The
factors considered were two rice varielies
(Ofada and NERICAI); two types of fertilizers
(N: P- K 20:10:10 at 400kg/ha and cured
poultry manure at 10t/ha) and two different
management methods (traditional and
improved agronomic methods). The
performance of the rice varieties did not differ
across the land suitability units but was
significantly affected by management practices
(P=0.05). Fertilizer application of both mineral
and orpanic fertilizers (P<0.001) significantly
improved the growth and yicld of rice with

organic lertilizer having higher effects. In
conclusion, the productive capacity of soils for
rice production can be improved through the
use of both organic and inorganic fenilizers.

INTRODUCTION

Rice (€ryza sativa) plays a very important role
in the world food economy. [tis the main staple
food in many Astan countries, and rice has
become a staple food in many of the African
and Latin American countries. About 100
million peaple depend on rice for their
likelihoods in sub-Sahara Africa (SSA)
(Nwanze et al 2006).

Rice can be cultivaled virtually in all the agro-
ecological zones of Nigeria. Significant
improvement in rice production in Nigeria
occurred in 1980 when output increased 1o one
million tons whilst area cultivated, and yield
rose to 530 thousand hectares and 1.98 tons
per heetare respectively. Throughout the 1980s
rice hectrage and yield increased, but in the
1990s whilst rice output increased, the yield
of rice per hectare declined, suggesting
existensive rice cultivation (Akande, 2008).
According to Akande (2008), out of 25 million
hectares of land cultivated to various food
crops in Nigeria in the year 2000, rice
accounted for only about 6.7% of the areaand
the average National yield of rice dur[ng 'ﬂm
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period was 1.47 tons per hectare.

Domestic production of 2.2 million metric tons
has never been able 10 meet the demand ol 3.2
million metric tons leading lo considerable
importation which today stands nl about
1,000,000 metnic tons yearly { Akande, 2008).
Balance of payment position between 1991
and 1999 shows that Nigeria had spent $4
billion on rice importation alone, an nverage
annual import value of $1021 million.

This shortfall is as a result of the use of low
yielding traditional varieties, coupled with
poor, low fentility soils lor rice production
amongst others (Okeleye er al., 2003), This
situation calls for an urgent siep loward
increasing domestic production of rice 10 avert
the unfavourable socio economic scenario.

Although, Nigeria is endowed with a vast land
area, all may not be suitable for rice
production. Also, the world agricultural trend
today is targeted at improving yield per hectare
rather than increase area under cultivation.
Ogun State is known for the production of
OFADA rice and there is an increasing inlerest
in the cultivating of this variety of rice outside
the popular area of cultivation. Odeda LGA is
one of the areas in the state where OFADA
rice is cultivated, especially in the lowland
arcas of the LGA. However, the yields from
the farmers have not been impressive; lower
than one ton per heclare in most cases,

According to the study of Ajiboye et al.,

(2011), the soils of Odeda aren had index of

current productivity (1Pc) that ranged from
1.13 10 5.32 amd adjudged to be currently
unsuitable (N2) for the production ol both
ppland and lowland rice. Furthermore, the

profitable rice production. This study was
therefore carmed out 1o determune the level of
management { fertility and ullage practices) that
will be required for sustainable use of the land
far rice production.

MATERIALS AND METHODS

The three mapping units which were delineated
from the suitability evaluation of the area for
rice production (Ajiboye etal., 2011) were used
for this study. The mapping units were
classified as Typic Hapludalf (Lixisol; Cutanic,
Hypereutric) Plinthic Kandiudalf (Lixisol,
Plinthic |lypercutiric) and Aeric Endoagquept
(Cambisol; Endogleyic, Hypereutic) in the
upper, middle and lower slope, respectively.

The performance of rice in the mapping units
were evaluated experimentally using a 2x2x2
factorial experiment. The factors were methods
of land management, varieties of rice and type
of fertilizers. There were two levels of each
factors; namely, improved traditional
management methods and traditional
management method (land management};
Ofada rice, NERICA rice (rice varieties),
Inorganic fertilizer and organic fertilizer
(fertilizer types).

The treatment combinations were as follows:
. OT= Ofada + Traditional method
. NT= Nerica + Traditional method
. OM= Qfada + Organic manure
. NM= Nerica + Organic manure
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DTMP= Ofada + Improved Traditions

study suggesied that with improvement inthe Ik

soil fertility and agronomic management, the

solls of the area could be sustainably used for &
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Table 3: Means square from ANOVA table for yield and yield component

source el variation (.f. SWT 100 Paddy Yield
R.l-ll" 2 L Y L7107 ()
YEAR 1 2 5662 1153476 00
PEDOXN 2 0 2080 |RODS AT 0
FERT . {1 3508 RAT7506S o=
CULT 1 00143 1697710 00°
RICE | 00152 1040942 00
PEDON RICE 2 00208 37932300
PEDON CULT ", 02922 BOSGR2 OO
Residual 130 0 2443 420205 00

*00t = gpnificant at 5% and 1% probabulity level respectively
SWT_ 100t = 100 gram weight, PEDON = Mapping Umit; FERT = Fertihzer,

CULT = Cultural practices; RICE = Rice vanety

The performance of rice varenes in terms of
plant height (PHTY ar WAL, SWAP, 12WADP
were significantly aflected (P~0 001 by the
application of both inorganic (NPK) fertilizer
and manure (Table 1) Ferulizer application
resulted in nee plants that were taller (Table
2) than those planted without fertilizer
application However, the application of
organic manure had higher effects (Table 2)
on the performance of crop than the applicanon
of NPK. The etVects of apphed ferulizer on
number of leaves per plant (NLF) at WAL,
EWAP and 12 WAP and leaf area per plant
(LA) at 4 WAP, 8 WAP, and 12 WAP were
similar to the trend observed in PHT
Application of fertilizer resulted in
significantly (p<0.001) wider leafl area per
plant and more leaves per plant (Tables 1 and
2) Considering the overall performance, the
application of organic manure produced a
higher or better result than either the
applicanon of inorganic lertilizer (NPR} or
non-application of fertilizer. The higher eflects
of organic ferulizer on rice growth over that
of NPK may have resulted lrom the presence
of micronutrients in the organic fentilizer and
this may have rectified the micro nutrients

deficiencies observed in the soils (Anboye ef

al, 2011 Also, the slower rate of release of

nutrients from the mineralizanon of the organie

fertilizer may have synchromized nutrient

requirement by the crop with nutment release,

thereby minimizing nutrient loss through

leaching The difTerences between the effects
of oreanic fertilizers and inorganic fertilizers

on crop performance have been reponted o be
caused by the carbon-hvdrogen, linkage in
arganic fertilizers, which causes slow release
of the nutnent elements from the organic
fertilizer. According to this author, this slower
rate of nutrient release result in more sustained
availability of the nutnents, and lower leach
potential compared o their inorganic
counterparts. In addivon, organic fertilizers
may act as an organic source for nicro
organisms in the soil, which can improve soil
structure and plant growth (Fagbola and Dare,
2003),

The two varieties of rice used for this
experiment difYered significantly (P<0,005) in
their pﬂf ormances across the three delineated
mapping units In terms of the avernge plant
heights (PHT), leaf area per le.nl [LA} lnd
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number of leaves per plant (NLEFY neross the
three penod of assessment (WA, RWAD amd
I_Zwr_ﬂ“r. the nee vanetes differel
signihicantly (D=0 001y in their perfirmances
across the mapping units: The rice planis in
t!u.- middle slope pedon (MDY were
significantly (P<0 001) taller than plants in
pedons UPP and LS in all the assessment
penieds (Table 2 The upper slope pedon on
the other hand, mamtaimed a significantly
(P=0 001) ugher average number of leaves per
plant throughout the penod of the experiment
whilst the average leal area per plant was
highest al lower slape (LS) pedon at 4 WAP
and smallest at 12WADP There was no
significant difference (P-:0 005)in the average
leal area per plant at BWAP amongst the
pedons.

Apart from the average number of leaves per
plant (NLF4) at 4WAP (P<0.005), average leaf
area per plant (LAR) at (P<0.005), average
number of plant per plot (NPB) at 8WAP
{P<0.005), average plant height (PHT12) at
12WAP (P<0 005) and average number of
plant per plot (NP12) at 12ZWAP {P<0.005),
the performance of the rice varieties did not
differ significantly from each other across the
\reatments in other growth and physiological
traits The second variety (NERICA) had
sigmficantly higher average number of plant
per plot a1 SWAP and 12WAP, On the other
hand, the first variety of OFADA, had the taller
plants at BWAP and 12WAP (Table 1),

Cultural practices affected the average plant
height and average number of leaves per plant
only at 4 weeks after planting (AWAP) Thus
the average plant height and average number
of leaves per plant were significantly higher
{(p<0.001) under improved tradilional system

23

ol management (Tables | oand 1y AL uther
periods of assessment there was o migini e ant
dilference i the perfoimance ol the tice
vaneties resulting from cultural practices P
tndicates that the improved coliral practice
1% only mure ellective than the traditional
system at AWAP This could probably be e
i the efficacy ol the herbcrde applied under
the improved tradinonal system has become
reduced to such an extent that weed infestalion
on such plot s high enouph to canse
competinon for nutnentuptake Thisis hecause
the application of Terillizer under the improver
traditional system should have resulted in
growth advantage over the tradional system
Also, the observed interactive effects between
cultural practice and pedon on average plant
height (p<0 001), average number of leavens per
plant (p<0.001) and average number af plant
per plot (p<0 005) did nol extend beyond the
first assessment period at 4 WAP (Tuble 1)
The improved traditional agronomic practices
resulted in taller average rice plantin the upper
slope (UPP) pedon and middle (MD) slope
pedon but the traditional agronemic prachce
had the averagely taller plants at the lowest
slope, lower slope (LS) pedon (Fig 1))

The basic difference between the two
agronomic practices 15 the applicanon of pre-
plant-soil incorporated herbicide and the
application of fertilizers in the improved
traditional method whilst in the traditional
method, weed control was by manual hoeing
and there was no fertilizer application
Fertilizer application has been demonstrated
by several experiments to improve the growth
and performance of nee (AL Fakhrul Islam ¢f
al, 2013) Similarly, effective weed control i
required for good growth and yield of rice
(Olofintoye, 1987, Yousefnia ef af, 2012),



Agronomic evaluation of the soif -
/ Agro yi<onm s 0f @ foposequence for vice (Oryza sastiva 1) producton in Odeda
a5 -

Bitrad

BImp.trad

/////////////////////

ST R
L]

.v ,..ur_._-__-_u._._ﬁ,.__._r..r un-__\-_n‘.._ _._"1"_-_

)
R SRR
ﬁ&#ﬂ#ﬁﬁﬂ?i _?Hﬁﬁﬁ@ﬂﬂﬂﬂﬁﬂﬁﬁqﬁnn
Bt A A e e e

..............
B o o o S
[ e e 44 - rti-iln S
ol -niii R )
B i R I e *i.lii.i ]
P e el 111.1?.—..'.-.__-.',-1-_ i-_.lil .&.l. R b .-_f.!_-_'._...i

P B Wb -_._.._ O e R

]

20
15

(w2} 1daH wepd

Vi

MO

uep

Mapping Unlts

Middle Slope; ¥B = Lower Slope

UPP = Upper Slope; MD

Fig. I. Interactive effects of location and cultural practices on rice plant Height at 4 weeks

after sowing

24



@ sastiva L) producton in Odeda

i '
W xoils of g loposequence Jor rice (0r

y

Agromomie eviluating
LGA, Ogun Sture

/

10id Jad B3ALa JO SBqUINN

“ﬁn.rn.-_n.-“-_&-___—,.-.___._,-_.__.__.__-_..__._-_s_.__..._r..__.__._-_.-_-_..r-__._-t-_._,.
e S
N S M K o

AN

e L e e it
aiﬁ...ﬂh“hunu_n"_-uﬁu_._"t"-"tu_-ufu._"-.u-utunt__...r N
g M P T S e
R e e

e el
0o
LW e

e M L

0
N o e e e T e e R ﬂu.
e e e
LM el b M e el
¥ _._1_.__._.-____-_.:-..__._ tur._ .._n__- ]
M ]
®
]
i}
o =
C E
L _ —
0O

.

upP

Mapping Units

UPP = Upper Slope: MD = Middle Slope; VI = Lower Slope

Fig. 2: Interactive effects of location and cultural practices on Number of leaves per plant at

4 weeks after sowing

25



IR i vt 1D st hom in Ouid

“lf.h‘ h, [} -‘I-II'I"“;‘.“" o .‘ul

———

——

Agromomi evaluation of ghe

LLeA, (enn Npge

=
=
 — il...
bR
= =
— p—
a8
1
. = W =
~d e~ i —

(;u) jueyd Jad Ba1y 3a8a7]

MD

Mapping Units

.- .H
u.»._‘,\... i

=
L

uprp

m..“&.‘._,au..ﬂ..:

::".“.ﬂ. S

AR AR R

ql_.

Interactive effects of location and culural practices on Leaf Area per plant al

UPP = Upper Slope: MD = Middle Slope: VB = Lower Slope
4 weeks after sowing

Fig. 3:



Agronomic evalwarion
LGA, Ogun Siare

= ——e
e

af the soil _
p ﬂfﬂ 'u-rmjﬂfw”‘-"' f"!r rice (Chyzer sevrivi L) Fﬁuhn"fﬂﬂ in Exfoela

Therefore, non-application of fertilizer under
the traditional method should have led to lower
perlhnna_nc: of the rice. Whilst this statement
was true in pedons UPT and MD, the reverse
was observed in the LS pedon. It could have
been that the applied herbicide Wwias not
r.:tTa::cIiu: in this pedon as a resylp of the high
masture contents of the soil or as a result of
leaching of the herbicide, thereby making
manual weed control more effective, The weed
ecology of the LS was ulso observed to be
dominated by sedges contrary o what was
observed in the UP and MD pedons, As a result
of the probable weed infestation in the plots
under improved traditional practices, there
could have been competition for the available
nutricnts between the crop and the weeds. This
may have been the cause of the shoner plams
observed in these plots.

CONCLUSION

The implications of the deficient nutrients
status of most of the soils on which rice
production is carried out in Odeda, Ogun State
and Nigeria at large, cannot be ignored. There
is an urgent need for fertility strategies beyond
mineral fertilizer application, This can include
diversification of the farming system, crop
rotation and integrated fertility management
technigues, rapid grain legume following
legume (Mucuna). plant residue recycling and
organic agriculture, amongst others as
suggested by several rescarchers, It is our
opinion, however, that a suitable combination
of organic and inorganic ferulizer al
appropriate rates after a careful study, will be
of tremendous importance in solving the
problems of low fertility in the major rice
growing soils of Nigena.
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