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ABSTRACT

A detnled survev of the soils of a toposequence at Odeda, Ogun State was conducted to
charactenize, classifyv and assess the sttability o1 the saals Tor sustamahle production of nce  The
ngid gnd method of survey was adopied for sonl mapping while the linear parametric and square
root models were used for assessing, the suitabiliy of the land for nee production The result of
the study showed that the soils of the three pedons were loamy sand to sandy clay loam texiure
fine to coarse sub-angular blocky structure and loose w hard consistency Al the pedons had
redoximorphic properties with varying quantities of iron-manganese concretion in the sub soils
Soil reaction ranged from strongly acid to neutral (pll of 53 6 %) with low orgame carbon
(<1 6%) and avalable mirogen  Apant [rom potassium contents which  were considered
adequate for nice production, other exchangeable cations. availahle phosphorus and micro
nutnents were svery low. Pedon 1 (upper slope) was classitied as Typic Hapludalf (Lintsol,
Cutanic, Hypereutric), pedon 2 (muddle slope) as Plinthic Kandiudalf (Lixisol, Plinthic
Hypereutric) and pedon 3 (lower slope) as Aenc Endoaquept (Camhisol  Fndogleyie
Hypereutnich Al the pedons had index of current productviny (1P¢) rancing beraeen 111 and
3 32 and were currently not suitable (N2) for both upland and lowland nice production as
assessed by the lincar and square root models. Potentially, using the limear model tie index of
potennal productivity (IPp) ranged between 378 and 76 SO for upland nce production and
between 44 10 and 54 00 for low land production. Thus pedon 1 s nghly suntable for upland ce
but moederately suntable for low land rice production Pedon 2 15 moderatelv sutable 182y tor the
production of upland nice but marginally suitable (53) tor low land nce production Pedon 3 1y
potentially margimmally suitable (53) for both upland and lowland nice by the hincar model  1he
square root model gave higher values ol 1Pp ranuing between 47 62 and 80 60 wuth a trend
similar 10 the results of the linear model for upland nce production However  the sguare root
madel with an IPp ranging between 50.91 and 67 44 indicated that all the pedons are moderately
suttable (52) for lowland nce production. The liminng factors were mamly low levels of
available macro- and micro-nuinents, low organic matter content and low caton exchange
capacity,

INTRODUCTION longer a luxury food 10 milhons of Nigenans
Nigeria 1s the larpest producer of rice in the  but has become the cercal that constitutes a
West Africa sub-region  Today, rice is no  major source of calories for the rural and urban
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ot it demsanyd wiowing ar an annual tate of
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Ivuneste Pusticton of nee i Nigena has
wever Bewit able o meet the demand and thas
buas Jedd 1o considenable iaponation According
e Abande (2008 balance of payment posibon
bobweein 199 amd 1999 shows that Nigena
fuand s 8 Balhon o e unportanon alone,
an averape  annual anpont salue of $1021
allan  Lhos shorttall as as a result of low
viehbng sancties, wse of poor ow fertihty)
srils el tor nwwe |"I.'L'l-|.['|.i-.fl.1-l."'l'l among uthers
Chbone 20020 Thas sitwanon obvionsly calls
tr weent steps lowand moereasing domestic
prosticnon of nee One of the senous
prodlems attevung agncaliumal producivity in
the developng conntiwes ke Nigena s the
ettt e amd unplannad use of agnculiural
band (baswa @0 of 0 20071 11 s necessary that
every hectare of land be used according o s
potential capaciy. The pomary and - most
effevine land  conservanon method s
apprepnate allocanon of lands W use for
which they are most suitable (Fasina ef al,,
2007

In ponciple, the mam  objecuve of land
evaluanon  is the  studyig  of  land
charactenstics and economic conditions  for
achievement of opimum use of lund resources
without land degradanon (FAQ, 1976) Crop -
land swabihty analyvsis s a4 pre-requisite 10
achieving optimum utihization of the available
land resources for sustainable agncultural
production (FAQ, 1991),

The detenmumnation of the suitability of a piece
of land tor a speaified use, involves the
matching of land qualities’land charactenstic
with the requirements of envisaged land use
{Baek, 1978, Braimoh, 2000} The usefulness
of an evaluanon depends on the cornelations
between the awnbutes of the land and the
requirements for the envisaged use. Many
studies related o vanous aspects of land
suabthtv for ¢rop culuvation have been
comducted on the basis of FAO framework 1n
different  arcas  (Alcatara ef al; 1977,

Donnollan ¢t al, 1990, Friede and Stahr, 1999:
Hassan ef al | 2002, Mujica of al, 1995;
Young and Goldsmath, 1997}  Osie (1993)
used FAD gudeline for evaluation of land
suntability for dry land farming in South -Wesl
of  MNigena. Several  others  researches
(Ogunkunle, 1993, Foshina e al, 2007)
conducted m Migena were also based on FAO
framework  In other parts of the world, there
are also several records of the use of FAQ
framework for land evaluaton (Menjiver et
al., 2003, Van Lanen ¢t al., 1992)

The maiching procedures in land evaluation

could be by use of limiting conditions,

arithmetic  procedures, or modeling. It is

apparent that some of these methodologies are

subjected to human bias It 15 perunent

emphasize that while the need to make value

judgments is inevitable in anv land evaluation

exercise (Davidson ef of 0 1994}, there is

nevertheless the need to explore stategmes that

are  antuitively  superior,  and  takes  inlo

coemzance  the  relative  importance  of
iifferentiating  charactenstic ©  crop
performance  Although, the  multphicatve
parametric  approach  has  been  senously
cnticized (Braimoh, 2000; Burrough er al:
1992, Davidson ¢f af | 1994, Tung and Van
Ranst 1992) as faling i considenng the
refative importance of stable soil properties
capable of dominating crop performance n the
determination  of suitability  classes, the
proposed Fuery set techmques also has some
limitations  that make 1t's use practicnlly
difficult. The fusry set would obviously be
more appealing if threshald *fussy sitability
indices' could be developed similar 10 land
productivity indices corresponding o different
suitability classes and applicable 1o various
uses. Furthermore, mapping variability in sull
properties entails the use of several sampling
points. According to Burmough 1 al (1997), a
minimum  of 50 samples s required to
construct an acceptable vanogram required for
the construction of Fuzzry membership value.
Very often however, individual delineations of
soil classes are so small thal they contain &t
most only one or two observanons, msufficient
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for variogram modeling (Voliz and Wehster,
1990)  However, some studies (Van
Kullenberg et al, 1082, Bregt ef al, 1987,
Leenhardt er al, 1994) have shown that
conventional classification and mapping can
somenmes provide predictions that are as good
as those obtained by kriging using the Fuzzy
techmque The use of the double crnspy
{Boolean) will sull continue in situations
where the limitanons of the Fuzzy technique
make it less appropniale,

MATERIAL AND METHOD

Field survey was conducted in a selected
toposequence measuring 600 m by 1000 m
(600,000m”) using the rigid grid systematic
survey method with raverses cut at intervals
of 50m in both the vertical and horizontal
direcuons and at richt angles (40°) o each
other, Chisel-hole samples were collected at
the intersecuons of the raverses. Two hundred
and seventy three (273) chisel-holes were dug
and eight samples were collected per chisel-
hole ar intervals of 15cm from the soil surface
to a depth of 120cm (0 -15¢m, 15cm - 30cm...
105¢cm — 120cm)

All the samples collected from the chisel-holes
were described morphologically on the field in
terms of so1l colour, presence or absence of
mottles. mortle colour, soil texture by ‘feel’,
soil structure and consistency, sloniness, roots
content, presence or absence of concretions,
field pH etc. Soils from the chisel-hole points
were grouped mnto mapping units based on the
similanies of the above mentioned
morphological properties both in the vertical
and honzontal dimensions. Three mapping
units were thus delineated from the selected
area.

Soil profile pits were dug al points typical of esch
mapping unit and soils of the pedopemc borzous of
each profilc were studied morphologically on the field.
The souls collected from the honsons were air-dned and
passed through & 2mm sieve Pamnicle size distribubion
was determined by the hydrometer method {Buoyoucos,
1962} afier the removal of organic maner with hydrogen

determined with glass electrode pH meter m o soil: wotey
and sail KC! media, each al matio I 1 Ebxchungeoable
cauons (caloum, Magncsum, polassiim and sodium)
were exmacted with peutral normal sodiam acelate
(NH,OAc at pll 70y Lalcwm and magnesm n lhe
AMUmOTIWn acelale SRLRLL WeTE determmed by atomae
absarphion spectropholomerTy while pﬁlamuml ind
sodium were determned by flame photometry  Lation
exchange capaaty (LLC) wis determuned according 1o

- j 70y Chrganic iiter was
the procedure of 1lassner, |I'f'rl
determined by the method of Shamshuddim er of (1995).
The data generated from the shove anolyses were
combined with the maorphological data for the so1]
classification

Land Evaluation procedures
Although, there are several maodels of the

parametric linear model of land cvaluation
method  the model of Stories (1933) and the
square root models (Ogunkunle, 1993, Uddoh
and Fyo, 2006, Uddoh, 2008) were used for
the quantitative land evaluation. Each pedon
was assiened 10 a suitability class by matching
its charactenstics and quahties (Tables 1 and
2) with the land requrements for rice
production {Table 1) following the rating of
the charactensucs (Table 2). According 1o
Liehig's [.aw of mimmum, the most hmiting
charactenstic  1n a  group  deiermines
performance of the group and this apphes to
the performance or sumtability of a soil type

The proup of land qualives considered for
evaluation were chmate (c), topography (i),
drainage charactensties (w), soil physical
charactenstics (s} and soil chemical fertibity
(). The soil fertiliry (f) was assessed using the
soil reacuon, level of macro and micro
nuirients. In compunng the potential suitability
for rice production, the ferility factors that can
be amended by fenuihzer addinons and
management practices were excluded. These
factors include the level of available micro-
nutrients {Fe, Zn and Mn), the levels of N, P,
K and the organic matter content of the soil.
However, the soil CEC, percent base
saturation and pH were considered.

The current suitability were computed linearly

paooude  and mon  with  sedium  yging index of curremt (acrual) productivity
hexametaphosphate (1A, 1979). The pll was oy o Srorie (1933)
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IPe = A = B/100 = §/100 = C/100 = F/100
—= 1)

Where, 1P¢ is index of current (actual)
productivity, A the overall least  rating
charactenistic and B C . are the least rating
charactenistic lor each land quality group

The potential sustabality (1P) was similarly
computed  using  the  potental  index  of
productivity

The 1P¢ and IPp were similarly compuled
using the square root model as stated below,
[Pc = A (SQRT (B/100 = /100 = C/100 =,
F/00))  =eee- ()

Where, SQRT is square root, A the overall
least characiensuc rating and B, C__._ are the
least rating charactenstc for each land quality

group

RESULTS AND DISCUSSIONS

Table 3  presents  the  physical  and
morphological properties of the sols of the
toposequences. All the mapping unns are very
deep (=120 em) and are all considered suitable
for the production of nce. However, mapping
unit 2 has plinthic horizons with increasing
plinthitz content from the third horizon (83
cm) through 1o the last honzon. This probably
accounted for the observed redoximorphic
condition of this mapping unit as indicnted by
the presence of few to many, medium 1o
coarse and distinct to prominent mottles
occurning from the sccond henzon (30 cm)
through to the last horizon. However, the soil
may nol have been under permanently water
saturation for a period longer than some few
weeks as indicated by the soil colour which
ranged from yellowish red 1o red (5YR - 10R)
This condition 15 not considered as a limianon
for rice production

The texture of the soils ranged from sandy
loam 1o sandy clay. According to Sys (1991,
1993), upland rice requires a loamy soil for
optimum yield while a texture of loamy clay to
sandy loamy clay was considered as most
adequate for the production of low land nce,
Thus the soils of the Ioposequence present a
very slight hmitavon to rice yield (Table 3)
and were rated 90%aThe structure of the soils

ranged between fine sub-angular blocky to
coarse sub angular blocky Crumbs are
penerally regarded as most appropnate for
upland rnice {Sys, 1993), while sub-angular
blocky structure 15 tequired for lowland nice
production (Table 4) The struchuwe of
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Table 1: Land Requirement for Suitability classes for upland #

nd lowland rice cultivation

Land Qualities S, S1, N7 s N N2

Climate { ¢ )

Annual Rainfall (mm) = {00 GOOLIO00  HOO-900  GOO-RD 600-500 <300

Mean annual temperature (*C ] 23 -25 0-22 142 I6 - 18 <16

Relabve hurmidity (%) =74 70 - 75 65 70 6 - 65 <6l

Topography (t): Slope (*3) <2 1.4 5 - 7- 8 ¥-10 =10

Drainage (1):

Wemess Wi MW MId n " '
(1t (I + (Wit (Wint (Wi t

Flowwhng I'a Fii Fi Fi F2 3

Sall physical propertics (v}

Texture I 14y L5 8 5 5
(ot (SLCrt (St

Structure Cr & SAl 5ANl Col Cual
(SAIt  (SAINY (ot (<t itrp t ot

Coarse fragments (Ya) (0-35cm) =13 LI 5-10 =13 =15

Soil depth (em) o 1 &5 .70 &1 - h% 15 - 30 0 - 15 <10

Fertility {I

pll 55-65  S50-55  45-50 4045 <40

Cation Exchange Capacity (emol Kg'y =160 120-160 HO-120 S0-%0 <50

Base saturation (%) =80 70— R0 50 -Th a0 - 50 2525 =25

Organic carbon (*3) (0-30 cm) =20 20-1.5 [2-15 10-=12 10 =] .0

AMacro- nutrients

Witrogen (%) =20 15-20 10=15% 0§-10 <DSF

Phosphorus (mg kg ') =20 15-20 %-15 5-# V-5 <)

Polassium {cmollg) = 5 ny.0% 02=03 01-02 <01

Micre-nutrient (0.5 N Hcl)

Iron (Fe) (mg kg ') =4 5 15-45 25-35 15-25 10-15 <10

Zine (#n) (me kg ) 2025 15-20 10=-15 0K-10 0608 <() 6

Manganese {Mn) (mg ke 1I5-17 10-1.5 Y- 10 6-0¥ 05-U6 <f] §

Source: Sys eral., (1991, 1993); De Data (1989)

t = ratings for lowland rice production, SAD =Sub Angular Blocky; Col = Columnar, Cr =
crumb: WD = Well Drained, MWD = Moderately Well Drmined, ID- Imperfectly Drained, PD =
Poorly Drained; L= Loamy; SL= Sandy Loam; L5= Loamy Sand: Lfs = Loamy fine sand, SCL=
Sandy Clay Loam: Fo =Rarely flooded, F1= Flooding expected, F2- liregularly Flooded, F3 =

regularly Flooded
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Table 2: Rating of limiting characteristics

Symbel Definition Land Index
sl N None 95 0 — 100
Sl Very shight JO0O-940
52 Shglt 550-6940
£1 Modermie 41 - 540
NI Severe 200 -390
M2 Very severe oo0 - 19140

mapping umits | and 2 were considered to have
verv shaht limitation (Table 3} for upland nice
production but sunable for the production of
lowland  1we  PPedon 30 however,  was
considered  strucwurally  suitable  for  the
production of both upland and lowland rice.

The soil chemmcal properties which could
affect thew sutability lor rice production are
acudity, salimty and fertility. The reactions of
the swmls mnged from strongly acid w newral
(pl1 55 6.8) Although this pli level may not
pose setious problem tor P uptake, pll ubove
6.0 may Iimut the availabibity of micronutrient
such as Fe. Zn. Mn and Cu which ftorm
metalhic cavons  that  precipitate o low
solubility compounds at high pH levels. Totl
exchangeable acidis (H' + AI')Y runped
between 0 16 ¢mol kg’ and 044 cmol kg
indicatmg  that the level of exchangeable
alumunium is sull below 1oxic ranpe.

The CEC of the soils were moderate low (<16
cmol kg ') and ranged between 6.84 cmal ke
and 1557 emol kg™ The average values ol the
CEC both at 1he surface and subsurface
honizons decreased down the toposequence
with the upper slope having the highest
average values. Although the CEC values fall
within the moderate level (FPDD, 1989), with
the high rainfall intensity within the area,
ferulizer apphcation must be in several splits
1o avoud leaching. Split application of fentilizer
has implication for increased production costs.

The moderate CEC values of these soils
present a very shight limiation (Table 1) w0

rice production

These soils have medium to high levels of
exchangeable K, low to medium values of
exchangeable Ca, Me and Na and low levels
of N and Brav-l P. The levels of
micronutrients (Zn, Mn and Fe) were also very
low. With exception to K, bhoth the major
nurrient elements as well as the micronutrients
contents ol the soils were lower than the
ceitical requirements lor nce production (De
Datta, 19897 The greatest hmitation o rice
production is related 10 the fertility stus of
the souls. This result agrees panly with an
earlier survey camed owt in Ogun state rice
producing areas (Moloko, Asipa, llaro, Ipem,
Wasimi and Aywere) by Adesanwo (2002).
The result of the survey revealed that the
levels  of  orgamic  maner,  nitrogen,
exchangeable cations and Mn were below the
cotical requirements for rice production while
the concentration of won (Fe) showed an
evidence of Fe toxiciy. High won build-up is a
problem in the country (Adeoye, 2002),

The climate of the swmdied area is quite
favourable for the production of rice. The
mean  annual temperature (24°C 32°C),
average sunshine hours (>3 Hr), total annual
rainfall and distnbubion pattern (> 1100 mm)
and relative humidity during the cropping
season (> 75%) are
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Al adequate by the staniard of Sys (1997)
The wpography of the wposequence 1s alse
considercd adequate (dope Vs 4%) The
upper and muddle slopes are well diamed
except durmg the peak of sams when the
mididle slope becomes partially saturated alter
heavy down pours  The lower slope (15)
however, » pevrly  diamed  (permanent
saturation) for a penod exceeding four months
{July October)  The lower slope s
constdered  most suitable for lowland nee
prowluction

(lawification

Pedon | (Upper) has an argillic honzon, CEC
of clay = 16 cmol kg’ clay. base salranon =
S0% by NHLOAC at pH 7 0 and udic moisture
regmme. Pedon 2 (Muddley has a Kandie
honzon with CEHC of clay < 16 cmaol kg ' clay,
a base saturation that was preater than 50% by
NILOAc at pll 70, a udic mosture regime
and Plinthic subsurface honizen Pedon 3
(Lower slope) has no armllic, kandic or any
distinct diagnostic honzon but has evidence of
lirtle colour vanation between the surface and
subsurface honzons, no change in texture with
increase in soil depth, aquic moisture regime
with incicasing  size.  abundance  and
distinctiveness of mouling down the profile
and  development ol ron-mangancse
concretions,

Y
/ 7/

i
[lased on the ahave PFOPETIE, the pedim | ...!'
wis classified as Dyp Hdulunt.l.ll (I METEN
Cutamic yperentnich pedon 2 {middle slopay
s Phothie Kandudall  ELixisal, IMinthic
Hyperentne ) amnd - pednn v o(lower slope) o

Acnc  Dndoaquept  (Cambasol, ndogleyic,
Hypereuting)

Evaluntion for rice production |
Summabilny ratmgs of the land charnctenstics

{Table 5) were abtaimed by compuring their
values (Tahles 3 and 4} with  the Iu_n:l
requrement for upland and Tow Land - rice
(Table 1) using the ratngs for the lunited
characteristics in Tahle 2 Agurepgafe
sintabi ity Fnnimgs ipmcnun! and actual} were
computed using the linear and square root
parametric models,

Apart frum potassium contents that range from
76 - 1125 emol kg, other exchangeable
cations, avmlable phm—;phurus and  microe-
nutrients were very low All the pedons had
index of current productivity (1Pc) of less than
12.5 and were classified as permanently not
suitable (N2} far hoth upland and lowland nice
production as assessed by the linear and square
root misdels ( Tables 5 and 6)  The himiting
factors were mainly low levels of available
mactonuinents, micronutienis, orgame matter
content and low cation exchange capacity. The
evaluation of the
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_ Vabke & Sultahility ratings of lanit characterhiles
Uplanil Mice
1 amil ul.l""r'l

fur uplumt and Inwlanil rice producting,

Lawland Rice

. " | ") Pl " Pl
Climate ()
oAl Bamiall gmm LOHY [ ) 1T (5) I %) HTTNE Y| [THEEN, ] TITEY
Muan annual femperaiug (U LUITE T R LU T TS I [N 15} ID0gS,) 1MI1S))
Rolanss bunmli TITEN] [T (5,3 AEETS 1) (4, TR [TM1 (%))
Topography (1 Slope (%6) ILLTEAY! LK) (8,0 i (5, I (S,) 1INK (S, 1M (5,)
Druinage (wh N TY TR LT [LILIN T it (5,) | W1 {5 LN
et TLITRN LITR NS LR Y] HHS 1) %)
Thossbing 108 5,) [ILITEN BiHSTy) LD (S)) 100 {5,) K (51,)
Sall phyabeal properties (1)
Teatue LTRSS S I (514) (51, a0 (81, M50
Skt "J”{lei kN 1s) HH”_"iLl .HH”.H-I;‘ II'.HFIHl;j (LLIN 1Y
Coane fragments (") ((-60 em) 00 (%) ISy 18, 1008, 100 (5, TATEN
Sonl depth TN TETTRTS | LI 1000 (5,3 100 {5y} L LN P TH |
Fertilitv (i
al {1, s, YRR WIS 1) wi Sy HiS 1)
Catron Exchangs Capacity femol Kg 'y 85515 TSI [HLYY B5 (Sl TS5 LAY
Dase saruranisn (*s) W (%15) LIRS, L LRTRY LINETH L TRRTH G (51
gy carbaon (%) (=60 cm) TSl 65 15;) LUTET ] M) 65 (5] B {5143
Macro- nutrients
ibogen WM MM (M MIEND (N N
Musspbeorus (mg kg ') 2 (N LR 20N N Rl 18] HHND
Potwsssum (emol kgt FEXY (5} LK (5} Tk (5] [ILIN T} [CHI (5} 0 {5;)
Micre-nulrical (0.8 N el
I ibeh 13 (M0 15 (ML) 15 [(Ny) 15 (N |5 {MG) 13(Ny)
Fine 1) 14 (N 15 {N;) 25 [Ny} 1S (N 15 (N EALFL
Wangaiww {Mn) 150N 15 (N 15 (Ng) 13 (N 15 {Ns) L3N
Actual Sutabuliyt | B9 (M) 1 TMIY I 1{MN2) | 12N} 12Ny 1.62(N1)
Potential Sutabnliry$ T st (sl HYUNS2) YT H(8D) 5155(53) AL ND(ST 0 (HI{n2)
Actual Suitabiliy * SAHNY SIWNT) A 2(N2Z)  AdA5(NZ) 4 2HND) 1 -:zm:z
_Potcntial Surtabiliy® BOGOGSLY 61 66(S2)  AT62(SY)  6744(52) STSKSY)  SU.NASI

t Suntability by linear model, * Suitability by square ruet model
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Table 6: Qualitative tand suitability classes for the difTerent land indices

Symbol Defmition -

51 Hiphly suitalble T

N2 Maoderately sunable

S3 Marginally suitable

NI Presently nol sultable

N2 ~Permanently not suitable
potential  sutability of the soils  (withow

considering  the levels of orpanic carbon,
macro- and micronutrients which is reparded
as temporary hmitation) using the linear model
indicated that pedon 1 which hos an ides of
potential productvaty (11Pp) preater than 75 (1)
1s highly suitable (S1) for upland rice nnd
moderately (IPp - 5000y suitable (82) for
lowland nice production  In the same  vein
Pedon 2 wias rated as potentially moderately
(IPp = 500 sumable (S2) for uplond rice b
marginally suitable for lowland rice. Pedon 3
was marginally smable (83) for uplid rice
(1Pp < 50 00) and moderately suitable (82) for
lowland nce production,

Evaluation of the potential suitability using the
square root model indicated pedons 1 as lighly
suitable (511, Pedon 2 as moderely suitable
(S2) and pedon 3 as marginally suitable (53]
for upland rice  All the three pedons are
potennally  moderately suitahle  (82)  for
lowland rice production by the square root
model.

The implications of the deficient nutrient
status in most of the soils on which rice
production 15 carried out (Odeda, Opun State
and Nigena at large connot be ipnared. There
is an urgent need for fertility strategies beyond
mineral fertilizer application. The ferility
management lechnigues must be compatible
with the diverse farming systems and could
include crop rotation, Tapid grain leiame
fallowing (Mucuna), plant residue recycling
and oreanmic agniculture, among others,

Rice is highly sensitive to zinc (Zn), iron (Fe)
and manganese (Mn) deficiency, and Zn is the
most important micronutrient limiting rice
growth and yield (Neue ef al, 1998, Dong ef

Land Index

TE0 100

S0 -750

250 - 500

12.5-250

oo - 1250
al. 20060 Generally, £n, Fe andd Mn
defictency 15 common  on neutral  and

calcareous soil. intensively  cropped  sulls,

paddy soils and poorly dramed srls Feruhser

recommendations for fice production m iminy

parts of Africa often neglect the umportance of

micro-nutrients i achieving wood yield. Thus,

Altica  Rice  Cemter,  Cotonou,  Benin

(WARDA 2006) accepted the possibility ol

iron and zine deficiencies occurmng between

1-2 and 3= weeks after seedlimg emergence

respectively Ilis  research institute

recommended the application of tuliar spray of
ferrous sulphate of 2inc sulphate only as

corrective  measure However,  the current

study  has  underscored  the  necessity  of
assessiny the micro-nutnent stats ol the wajor

rice prowmg seils of Nigena ol the country

will realize increase per hectare output of tice
needed w0 achieve  sell-sullicieney e nee
production Although  there  was - apparent
deficiency of miroeen and phosphorus in these
sorls,  the  presemt system of  fertibizes
recommendanon (TDPP, 1989 would  have
carrected these defimencies withour merease
in rice yield due 1o the neglected micro-
nutrient  deficiencies. To avowd  over
applicanon of these micro-nutnents, a srtuation
that will lead 1o wosieity, the use of orgame and
green manures have been sugpested o India
(Navyar and Chiubba, 20001 10 is sur opuaion
however that a suitable combination of organie
and inorganic fermlizer al appropnate rles
alter careful laboratory and lield studies will
be of tremendous importance in solving the
problems of low fernhiy the major rice
growing soils of Nigena.
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