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ABSTRACT

The savannah soils especially the ferrallitic and ferruginous types have
peculiarities associated with soil color, texture, parent-rock formations that
make them unique. Investigation is carried out on trace elements in soil of
some farming communities of Jigawa State, Nigeria. The aimis to examine
the accurate nutrients removal and replacement, crop production statistics
and soil analysis that result will help the producer manage fertilizer
applications to grow good crops. Instrumental Neutron Activation Analysis
(INAA) isused to deter mine five essential elements (Cl, Fe, K, Mg, Mn) useful
in plant nutrition and several others commonly found in association in the
soil mineral ogy of savannah region of Nigeria. Trace elements concentration
determined from the three farming communities shows that the soils are
acidic. But they are rich in essential elements such as Chlorine, iron,
potassium, manganese and magnesium. The three farming communities lack
calcium. Therefore, the soils need to be neutralizing by adding limeto it. The
farmers need to add fertilizersin order to get a good yield fromtheir farms.
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INTRODUCTION

The Savannah soilsin Nigeriacover anextendvelandmassthat support agrarian activities
for the socio-economic development of Nigeria and therefore need continuous
investigations, as new techniques unfold and are available for the study region.
Agricultura landisprimarily required for the production of food for humanand animal
consumption, agricultura activitiesal soincludethegrowing of plantsfor fibreandfuels
(includingwood) and for other organically derived products (pharmaceutical setc.) for
use by humansand hisanimals(Kenk and Cotic, 1983; Hovenkonnou et al. 2006). A
major factor limiting agricultural development in Nigeriaisthelack of informationon
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soil and land characteristics. Soil topography playsamaor roleasoneof thefactors
influences pathogenesisandin the processdi ctatesthe distribution and use of the soils
onthelandscape (Hoosebeek et a. 2009, Esu, Akpan-Idio and Eyong, 2008). Land
useaeria photographsfor theNigerian Savannah have beenidentified without reference
to soil eement content by (Field and Callins, 1989). The study of the soil hasfostered
peoples’ interest in plants growth and food production (Hinrich, Brain and George,
1985). Theahility to producefood isthefundamental factor in societal development,
thereforethereisneed to know thekind of element or nutrient for abetter production
(Siidou et a, 2004). One of themost important natural resourcesthat cover much of
the Earth’s surfaceis Soil. Most life on earth depends upon the soil asadirect or
indirect sourceof food. Plantsarerootedinthesoil and obtain nutrient fromit. Animals
al so get nutrientsfrom eating the plantson the soil.

Sail ishome of many organisms, such as seeds, spores, insects, and worms.
The contents of soil changes constantly and there are many different kindsof soil. Our
s0il resources can be compared to abank account where continued withdrawal without
deposit (repayment) cannot help thebank to grow effectively. Asnutrientsareremoved
by one crop and not replaced for subsequent crop production yieldswill decrease
accordingly. Accurate accounting of nutrient remova and replacement, crop production
datisticsand soil analysisresult will help the producer managefertilizer gpplicationsto
grow good crops, most farmers need to fertilize the soil. Soil analysisis used to
determinetheleve of nutrientsfound inthesoil. Assuch, it can only beasaccurateas
thesampletakeninaparticular fidld. Theresultsof asoil andyssprovidetheagricultura
producer with an estimate of the amount of fertilizer nutrients needed to supplement
thoseinthesoil (Baker et a, 1956, Adjei-Nsiah et a. 2004). Highyiedsof top quality
cropsrequirean abundant supply of 19 essentid nutrient dementswhich areasfollows:
Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorus, Potassum, Cacium, Magnesium,
Sulphur, Boron, Chlorine, Cobalt, Copper, Iron, Manganese, Zinc, and Molybdenum
(Stenley 1995). But the most beneficial element inthe soil is Sodium and Selenium
(Samuel et a 1985).

MATERIALSAND METHOD

Jgawa State lieswithin the savannah plains of Northern Nigeria. The sampleswere
collected from three farming communities of the State, namely Hadgjia, Gumel and
Kafin-Hausa. Mostly theroot penetration of cerealsgrown within the savannahranges
from 20 to 50cm depth. The top 20cm of the soil were scrapped off in order to
removetracesof surface contamination dueto human activities. Around onekilogram
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of soil sampled wastaken to thelaboratory for homogeni zation and quartering. The
samples collected from the three different farming communities were exposed to
ambient airin adust free environment before drying to constant weight inamonitored
oven at atemperature of 50°C. Soil sampleswerethen pulverized with an agate mortar
into fine powder, reducing themto about 80 mesh size (IAEA, 1990). Themajor aim
of thiswasto alow arepresentative sampleto bechosen asan diquot for theanayss.
Polyethyleneviasand bagswerewashed in Nitricacid and rinsed in purely distilled
water and dried. The sampleswereweighed into the bagswrapped, heat-sealed and
placedinto 2/5 dram vias. Therapped sampleswere plugged with cotton wool inthe
2/5 dramvidsso asto maintain afixed geometry. Standard were prepared and packaged
inthesamemanner asthe samples. Theinternational Atomic Energy Agency (IAEA)-
s0il-7 was used asthe comparator standard Reference materia (SRM).

Tablel: Atypical profileof onesite of the savannah soil sampled.

Depth (cm) Description

o1 Very palebrown (10Y R 7/3, dry). Loam: Weak medium sub-angular blocky
structure, slightly hard, moist firm, few grassroots, few quartz gravel, clear
wavy boundary

11-27 Very palebrown (10Y R 8/3, dry). Light loam: weak medium sub-angular blocky
structure, dry slightly hard, few grassroots, few quartz gravel, clear wavy
boundary

27-75 Light gray (10YR 7/3, dry). Mottled reddish yellow loam: moderate, medium

sub-angular blocky structure, dry hard few quartz gravel, few ant holes, gradual
wavy boundary

75129 Light gray (10YR 7/3, dry). Mottled reddish yellow loam, moderate medium
sub-angular blocky structure, dry hard, few quartz gravel and iron concretions,
few medium ant holes, gradual wavy boundary.

Neutron activation analysis of the samples was performed using Miniature
Neutron

Source: (MNSR) in Center For Energy Research and Training (CERT) Ahmadu Bello
Universty, Zaria

Trace Element Detection: In activation analysis, an element isalways bombarded
with neutrons, charged particlesor Protons. Theexcited intermediateisformed by the
induced nucl ear reaction of which it may be de-excited viathe emission of prompt y -
rays. Trace element detectionin neutron activation analysisconsstsof firstirradiating
asamplewith neutronsfrom asource (for example, anuclear reactor) to produce
specificradio nuclidesof theedementsof interest. Thesampleto beanayzed isexposed
toaflux of therma neutrons. Someof the neutronsare captured by isotopesof eements
inthe sample, theresult in theformation of anuclidewith the same proton number, but
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with onemoremassunit of weight. Then aprompt gammaray isimmediately emitted
by the new nuclide, hencetheterm (n,d) reaction, expressed as.

where Z = refersto the proton number, and

M = themassnumber.
But usudly the product nuclides(™* A) areradioactive, and by measuring itsproducts
one canidentify and quantify theamountsof target el ement inthesample.

RESULTSAND DISCUSSION

Thepreiminary investigation showsthat thefarming communitieswherethe samples
were collected have thefollowing elements (Al, Ba, Br, Ca, Ce, Co,Cl, Cr, Cs, Dy,
Eu, Fe Hf, K, La, Lu, Mg, Mn, Na, Rb, Sb, Sc, Sm, Ta, Th, Ti, V, and Yb). The
significance of soil pH isthat it affectsvarious soil propertiesincluding conductivity
(Ghidyal and Tripathi, 1987), soil mineral formation and soil structure. According to
thepH vauesof thefarming communitiesunder investigation it showsthet the soilsare
either very strongly acidic or strongly acidic. Thismay beasaresult of either leaching
or high soil temperature during the arid months|eading to evaporation of soil water
leaving residues strong undiluted salts. Soil amendment process such asaddition of
lime (CaO) will be preferablein order to reducethe acidity (Miller and Donahue,
1997). Conductivity range givestherange of tolerance of the plant root systemto salt
solutions. Miller and Donahue (1977) givetherange of electrical conductivity asit
affectsgrowth of plants. According to theanalysison table 3, the soil communities
under theinvestigation, only few plantsmay be affected, becausethe conductivity fals

inbetween (0-20) w5 cm — 1. Tracedementsconcentration determined fromthethree

farming communitiesshowsthet thesoilsareacidic. But they arerichinessentid dements
such as Chlorine, iron, potassium, manganese and magnesium. Thethreefarming
communitieslack calcium. It wasfound a so that the soil conductivity fallsin between
(0-20) cm. Fromtheanaysisof thethreefarming communitiesof JgawaState, it was
found that the soil sof theareasare so acidic. Thereforethe soilsneed to be neutraizing
by adding limetoit. Thefarmersneed to add fertilizersin order to get agood yield
fromther farms,

Table2: Soil pH valuesfor the samplesinvestigated at atemperature of 27°C

SN Site H Remarks

1 Gumd 527 Strongly acidic

2 Hadgia 483 Very Strongly acidic
3 Kafin-Hausa 510 Strongly acidic

Source; Fieldwork, 2015
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Table 3: Conductivity range and plant tolerance

Conductivity (;;Scm-1)

020

2040

40-80

80-160

160 and above

Source; Fieldwork, 2015

Table 4: Conductivity values for the samplesinvestigated
SIN Soil Location

1 Gumd
2 Hadgia
3 Kafin Hausa

Source: Fieldwork, 2015
Table5: Elemental Abundancesin the farming Communities unitsin ppm otherwise stated

Elements
Al
Ba

QAR

9]
7

Dy

AL

La
Lu
Mg
Mn
Na

=

Ti
\%
Yb

BDL=Dbelow detection limit

Gumd
0.60
97.92
BDL
BDL
NA
319.80
935
2276
0.67
147
058
051
1834
BDL
BDL
023
011
241.30
BDL
BDL
BDL
259
210
0.62
499
0.12
747
163

Growth reduction by salt in soil
Few plants are affected

some sensitive plants affected (Strawberries)

many plants are affected
most crop plants are affected
Few plantsgrow well

Savannah region

Sudan
Sudan
Sudan

Hadejia
175
38020
BDL
BDL
NA
BDL
1022
3498
192
254
118
129
2482
191
3430
036
034
13850
029
6205
BDL
459
595
139
1961
02
1605
434

Conductivity (;Scm)

14+11
18+15
20+1.2

Kafin-Hausa
100
1983
108
BDL
55.29
BDL
139
31.65
BDL
184
BDL
107
3281
BDL
2218
043
010
13240
BDL
49,00
BDL
390
390
197
1510
018
19.08
357

Source; Fieldwork, 2015
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CONCLUSIONAND RECOMMENDATIONS

Inconclusion therefore, soil eement dataand their physical parameterswereobtained
for thethree farming communities (Hadegjia, Kafin-Hausa, and Gumel), tested for
elementa contents. Datareportedinthisinvestigation will serveasbase-lineinformation
ontracedementsin JigawaState. Asan extension of thework, the datawill be useful
aspreiminary investigation resultsfor the purpose of monitoring traceelement levels.
The government should encourage research through financing it fromtimeto timein
order tomonitor trace elementslevel inthe State and around. The study of theentire
State should be carried out using agrid point systemin order to obtainacomprehensive
datafor eementa abundances.
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