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ABSTRACT

Total and available zinc status of soil samplesfrom eight community farms
in Ehime Mbano was determined using AAS. The physiochemical proper-
ties of the soil samples were determined by standard methods. The rela-
tionship existing between the zinc profile and soil physiochemical proper-
tieswere examined by simple correlation analysis. Result showed that the
total zinc content in the soil samplesranged from 16.9-156.31mg/kgwitha
mean val ue of 67.1mg/kg while available zinc ranged from 4.96-20.12mg/kg
with amean value of 11.91mg/kg. About 87.5% of the soil samplesfrom the
community farms had available zinc greater than the critical level of
zinc(7.00mg/kg). Theresults showed that the soil in Ehime Mbano is mod-
erately acidic and is physiochemical properties have no significant rela-
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tionship with the forms of zinc studied.
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INTRODUCTION

Soil isanatural plant environment more complex
than the aerial environment. It isthe medium that con-
stitutesthe most important factorsthat affect plant life,
growth andyield. Thesefactorsinclude nutrientsand
minerasof which Znisan essentia member.

Zincisatracedement foundinsoil and plant. Itis
thethird most important nutritiona factor affectinggrain
yield after nitrogen and phosphorus®. Zn playsimpor-
tant rolein many waysinaplant life both in photosyn-
thesisandin proper regulation of their metabolic path-
ways. It also helpstoresist infection by certain patho-
gens'?, Zincisessentid for thenormal growth and re-
production of plants and when ininadequate supply,

cropyieldisimpairedi*. Zinc deficiency isthe most
widespread micronutrient disorder affectingawiderange
of plantg*?. Theadverseeffect of Zndeficiency in soil
had been highlighted by many researcherg®210219, This
deficiency of Znin plant can remain undetected for many
years because there is no obvious sign of stressg”19,
Early detection can only be achieved by carrying out
diagnostic testson plantsor soil.

Mbano Locd Government Authority(L.GA.) isone
of thefood baskets of Imo State of Nigeria. Many gov-
ernment food programmes are currently very active
there. Thereislittleor noliterature on the state of the
soilsthere. Thiswork will determinethephysiochemica
characteristics of the soil of Ehime Mbano L.GA.,
evauatethezinc satusof thesoil and comparewiththe
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exiging critica vaueof thiselement. Thebasdinedata
generated could beused to formulate policiesthat would
hel p correct any deficiency inthe soil and increasecrop
yiddandimprovehedlth.

MATERIALSAND METHOD

Background of the studied area-ehime mbano
local gover nment authority(L.G.A)

ThisL.GA.isoneof thenineLoca Government
Authoritiesin Imo State of Nigeria. It has an areaof
179sq km and a projected population of 150,000
people accordingto 1991 Nigeriacensusfigures. The
peopl e are predominantly farmers. EnimeMbanois
made up of thefollowing communities-lkpe-Nzerem,
Umuakabia, Agbaja, Umunumo, Nsu, Umuezeal a,
Umuezel, Umuezell, Umuel eke, Umualumaku, and
Umunakamu. Eight of thecommunitiesaccount for most
of thefood produced inthat L.GA. and each commu-
nity had an areadesignated ascommunity land where
farming occurs.

Soil sampling and identification

Soil samples(0-20cm) were collected randomly
from each of thefood producing community’sfarmlands
asindicated on the graphical map of Ehime Mbano
L.GA.

Sail of each community were bucked and one sub-
sampleaobtained. The sub sampleswerethenidentified
by the name of that community as tabulated
below(TABLE 1) thesoil samplewereair-dried, Seved
with a2mm mesh sizeand dividedinto triplicate and
stored in black polyethylene bagsfor analysig8.

Total zincdetermination

(a) 1gof each soil samplewasweighed into pyres
glassbedker.

(b) 10ml of Conc. HNO, was added. The mixture

was heated to drynesson ahot plate. After
cooling, 5ml of Conc. HNO, and 3ml of HclQ,

TABLE 1: Soil sampleidentification
Sample identification

Sample Community Sample Community
1 Umunumo 5 Umueze |
2 Umualumaku 6 Umueleke
3 Nsu 7 Umuezeala
4 Agbaja 8 Umunakanu
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wereadded and then heated until fumes started
coming out of the beaker.

(¢) Themixturewasalowedto cool and thendiluted
with digtilled deionized weter, filtered into 50ml
volumetric flask asmade up to the mark with
distilled deionized water. Zincinthesolutionwas
determined withA.A.S. (UNICAN Modd 919).

Availablezincdeter mination

5g of each soil sampleswasweighedinto aplastic
container followed by 50ml of 0.1mHCI. Themixture
was placed in areciprocating shaker and allowed to
shakefor one hour and thenfiltered into a50ml volu-
metricflask. Thefiltratewas madeup tothemark with
distilled deionized water. Zincinthefiltrate was deter-
mined with atomic absorption spectrometer(AAS
UNICAM Mode 919).

Physio-chemical properties
Soil pH

ThepH of the soil samplesweredetermineusing
pH meter (SUNTEX TS-2).

Cation exchangedeter mination

2.5g of each soil samplewasweighedinto aplastic
bottle; 100ml of IN ammonium acetate of pH 7.0 was
added. Theplastic bottle was placed on areciprocat-
ing shaker and shaken for two hours. The solutionwas
filteredintoa50ml volumetric flask through Wattman
No42filter paper. Then 10ml of thefiltratewaspipetted
into aflat bottomed flask and titrated again EDTA for
Caand Mg. TheK and Nain the extract were deter-
mined by flame photometer.

Exchangeableacidity

2.5g of the soil samplewasweighedinto aplastic
container then 50ml of 1m K Cl solution was added
and shaken for 1hr, then filtered and titrated against
0.02m NaOH solution using phenol phthalenindicator.

Organic matter determination

5g of the air-dry sample was grounded to pass
through 0.5mm sieve and organic matter was deter-
mined using theWalkley-Black wet oxidation method
(1937).

Particlesizeanalysis
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50g of theair-dry soil sieved to passthrough 2mm
sievewasweighed into abaffled cup and the particle
size analysis was carried out using the Bougoucos
method(1951).

RESULT AND DISCUSSIONS

Thetotal and availablezincin Ehime Mbano soil
areshownin TABLE 2 whilethe physochemica prop-
ertiesarein (TABLE 3) thetotd zinc content of the soil
ranged from 14.82mg/kg to 56.31mg/kg with amean
vaueof 67.1+0.0053mg/kg. Thisisinlinewiththeto-
tal zinc concentrationsin soilsreportedintheliterature
whichranged from 10-300mg/kg with amean val ue of
75mg/kg. Therangeof zincin soilsof Nigeriacoastal
plan®® conformsto thisresult. Theavailable zinc con-
tents of the soilsstudiesranged from 4.96-20.12mg/kg
withamean valueof 11.91+0.0022mg/kg. Thisvalue
ishigher thanthecriticd leve for availablezincinsoilg™.
About 87% of thesoil samplesfrom EhimeMbano have
highleve and adequate avail able zinc content. Thecon-
centration of available zincin Umunumo, Umuezedla,
Umua umaku, Nsu, Umuel eke and Umualumaku are

TABLE 2: Total and available zinc in soil of ehime mbano
L.GA

 Available  Totalzn AvalableZn

Community Zn mg/kg ma/kg as percentage

of total Zn (%
Umumumo 14.564 14.82 98.27
Umualumaku 15.001 16.895 88.79
Nsu 9.753 17.169 56.84
Agbaja 5731 19.890 28.81
Umueze | 4,962 99.110 5.01
Umueleke 20.121 137.565 14.63
Umuezeala 15.423 156.310 9.87
Umunakanu 9.731 75.065 12.96

Rangesmg/kg 4.96-20.12 14.82-156.31
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abovethecritical level of 7.0mg/kg and agreeswiththe
level of Znin soilsof SamaraZariaNigerid*®. How-
ever theconcentrationsof avallablezincinsoilsof Agbga
and Umueze | are below thecritical level of 7mg/kg.
Therefore the soilsin thesetwo communitiesrequire
theapplication of Znfertilizer such aszinc sulphateto
remedy the deficiency and increase agricultura output
and quality. The soil of Ehime Mabno ismoderately
acidicin naturewith apH range of 5.05-6.76. The soil

of Umuezel haveapH of 6.78 whichishigher thanthe
norma pH vaueof 6.50 at which soil zinccanexist and
be useful to plants3. Thepredominant particlesizein
al thesoil samplesfrom all thecommunitiesisthesand
fraction which ranged from 64.6% in Umunumo to
85.6% in Umunakanu. Thisindicatesahigh probability
of the soil shaving been formed on sandstonesor coastal

plain sands*4. Exchangeabl e base of Cacation pre-
dominatesintheexchangecomplex of dl thesoilsvary-
ingfrom 2.0-5.2mole’kg withameanvaueof 3.25mole/
kg. Thisva uecomparesfavourably withthemeanvaue
of 2.30mole/kg reported by Esu™ for the soils of up-

land basement of Nigeria. Thisshowsthat the soilsare
strongly weathered® and the val ues corroborated the
findingsof ISrima, et al., (2003). Thelow valueof all

the exchangeabl e cations in these soils could be as-

cribed to the excessive leaching looses of these cat-

ions. The Ca/Mg ratio obtained for all the soilswere
above unity, further confirming that these soilswere
strongly weathered®. Apart from Umunakanu soil with
exchangeableK vaueof 0.6, dl other community soils
have exchangeable K value of lessthan 0.18 and so
are considered not sufficiency endowed with readily
available K.[Y. TABLE 4 showsthe rel ationship be-

tween the physico-chemical propertiesof thesoilsand
zincforms. The correlation study showed that at 5%

Mean (X) 11.9+0.0022 67.10+0.0055 probability level, the physiochemical propertiesof the
TABLE 3: Tableof physio-chemical propertiesof thesoil of enimembanoL.GA
. Particlesize Textural Organic Exchangeablebase  Exchangeable Effective cation
Community distribution class pH carbon % (mole kg) acidity exchange
capacity(ECEC)
Sand % Silt % Clay % Ca Mg K Na

Umumumo 646 197 157 Sandy,loam 575 1004 28 20 0.036 0.313 1.0 6.159
Umualumaku  66.6  10.7 227 Sandyclayloam 6.03 1628 3.6 20 0.031 0.365 1.00 6.996
Nsu 66.6 9.7 237 Sandyclayloam 517 991 24 16 0.046 0.392 3.0 7.438
Agbaja 64.6 57 157 Sandyclayloam 508 1281 32 28 0.179 0.374 15 8.053
Umueze | 78.6 57 157 Sandyloam 6.76  9.27 20 12 0.082 0.331 15 5.113
Umueleke 69.6 107 197 Sandyloam 6.29 174 24 0.4 0.072 0.766 15 5.138
Umuzeala 776 6.7 157 Sandyloam 6.18 20.1 44 1.2 0.082 0.348 0.5 6.53
Umunakanu 826 117 117 Loamysandy 576  9.27 52 2.0 0.260 0.383 15 9.343
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TABLE 4: Relationship between physiochemical properties
and zinc for msof soilsof ehnimembanoL.GA.

Soil physiochemical  Coefficient Coefficient (r) of

properties (r) of total zinc  available Zinc
Sand 0.650 -0.183
Silt -0.371 0.451
Clay -0.488 -0.191
pH 0.598 0.410
Organic matter -0.582 0.484

soilshave no significant relationship with theforms of
zincsudied.

The study has revealed that about 85% Ehime
Mbano has soil with enough availableZinc. However,
soilsinAgbgaand Umueze 1 aredeficientin Zincand
thereforerequireZincfertilizer likeZinc sulphatewhile
Umunnakanu deficient in readily available potassium
requirespotassum fertilizer.
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