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ABSTRACT

Samples were collected from three different erosion zones of the twenty-one Local Government Areas of Anambra
Sate. The sieved samples were digested. Atomic Absorption Spectrophotometer 205 and other qualitative and
quantitative analyses were carried out including pH. Results obtained show that the mean anion concentrations for
Highly Erosion areas, HEA; Intermediately Erosive areas, IEA; and Non-Erosive areas NEA, were as follows: HEA
C1 16.54ppm<IEA 17.64ppm < NEA 20.88ppm; PO,* HEA 6.59ppm< NEA 5.78ppm <IEA 7.81ppm; NO; HEA
mean value is 43.60ppm<IEA 47.53ppm<NEA 49.59ppm; SO,° HEA 559.06ppm > |EA 402.75ppm> NEA
49.40ppm; COZ* concentration is found to be 94.93ppm, 388.74ppm and 1,172.53ppm for HEA, IEA AND NEA
respectively. For silica, HEA contains 75.47%; |EA 82.70 and NEA 83.40%. pH values are seen as HEA 5.86; |IE
6.07 and NEA 7.02. Principal component analysis of variants showed that anions such as S0,%, C1" and PO,> are
common in HEA and | EA whereas CO;> and SO, are significant in NEA. Therefore HEA are prone to erosion as
the sail is acidic.

INTRODUCTION

Fertile soil which supports plant and animal liseformed by the systematic degradation of hards@id caustic
chemicald!. Over time a given environment tends to reactate sif equilibrium after which it turn to be a havo

the environment and all forms of organism due tsien'?. The human effect on the land surface of the wisrld
already conspicuous and irreversibleGulling is part of natural process of landscapeltion in Western IOWA
and so also is the modern gulling which causes sohntoncern® The record of human impart on humanity
became more and more pronounced with each succeediture®. The rise of city states and dependence on
agriculture has been documented from archaeologiaavatiorf®.

Different views had it that Anambra State gullingshits influencing factors as soil type, topographiynatic and
anthropogenic activities. Some authors expresseid @pinion that active gulling is indicated at tischarge areas
of ground water systent¥®. Other authors attributed the causative factoth@fecological problems to mainly soil
characteristics and human activitfe&®. Nwajideet al said that gulling is caused by topography, climatid soil
characteristics. Erosion has constituted one ofrtbst important ecological agricultural problemsridewide and
has given rise to economic, social and ecologisastiers.
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Soil contains clay minerals and organic substa@tzy minerals are complex, negatively charged nwadhéch will
move towards the positive electrode when subjettetie action of an electric current. Soil acidgyprimarily a
function of the colloidal fraction of soils but sble acids contribute to the condition to some mxt®uch of the
colloidal material of soil reacts as a complex aeidicals of very low solubility around which ardestered positive
ions at varying distances from the particle surfadeés study aimed at analyzing soil of three em@sireas of the
state to find out anions present in them and tfé&ct on the erosion menace of the area in thie.sta

MATERIALSAND METHODS

Core samples were obtained from the twenty-one ILGoavernment Areas of the State. Two towns wereseho
from each Local Government area and five sample® weurced from each town. These samples were poled
form a representative composite for the town. Thesee collected in polyethylene bags. Samples a@rdried in

the laboratory for two weeks, they were then grointd fine particles and sieved through a 2mm sié¥e pH of

the samples were determined by the method deschipétendershot al, 1963, Molybdenum blue reagent was
prepared fresh and mixed with the digested soil pbasn Standard phosphate solution was also prepared
Absorbance of solutions were measured at 880nmnstgdhat of standard and used for determining the
concentration of phosphate i§h Nitrate ion was determined using brucine methsdiescribed by Uzochukwu
B.A. et al, 2004%). Turbidiomtry methods were used for sulphate f8h Carbonate was determined by indirect
displacement of calcium and magnesium ions by ataabisorption spectrometry model 205. The digestas
carried out with 20ml of a mixture of concentratid®LO, and HNQ at a 2:1 ratio (u/v) on a hot plate. The residue
from each digested soil samples and paper was tiakarporcelain crucible and dried in a furnac&@ifC. The
weight of the residue gives the weight of silicatie soil sampl&®.

RESULTS

Table 1 shows the anion concentration in the variogal government areas of the state. The aninalyzed for
are Cl, P@*, NOs, SO2, CO and SiQ the mean anion concentration is summarized iretéblt is observed that
among the three erosive areas, non-erosive aref, hds the greatest concentration of @D.38ppm) followed by
intermediately erosive area IEA, 17.89ppm and lyightosive area. HEA, (17.11ppm). For phosphate ion
concentration, non-erosive area, intermediatelysigeoarea highly erosive areas have 5.78ppm, 7r8lapd
6.59ppmrespectively. Nitrate ion concentrationasnd to be high in non-erosive area. It is of thkig49.59ppm,
while in highly erosive area is 43.53ppm and 47@8ps intermediately erosive area. Sulphate iorcentration
value of the highly erosive area is 559.06ppn2.48ppm for intermediately erosive area and 49.40fgr non-
erosive area Carbonate ion concentrations alsowalhe same trend, i.e. the three areas are NEIX2158ppm),
IEA(388.74ppm) and (94.93ppm) for HEA. The resuitaoned from percentage silica (%3j&hows that HEA
contains 75.47%, IEA 82.73% and NEA 83.40% respelsti The soil of highly erosive area has a pH &85
indicating upward trend intermediately erosive Ba¥/ and non-erosive area 7.02, this shows decirasedity
with increase in soil stability.

DISCUSSION

The acidic nature of the soils of highly erosive and intermediately erosive areas tends to corfimresult from
the principal component analysis of variance. Agidnhanced the decay and removal of the commentatgrials
binding soils together such that soil are easilglveal away [9]. The highly erosive area is moreieeothan the
intermediately erosive area probably because d#on is selected in place of phosphate ion. Fiaigpion is
polyacids and therefore forms a more stable comihiax the chloride ions. There is also high corregion of this
phosphate ion in intermediately erosive areas.

Furthermore, through corrosion caused by the agidicire of the soil, metal ions that are importanforming
chelate compounds are destroyed, chloride ion hielgiestabilizing soil as it forms acidic compourttiat can
easily dissolve and wear soil awdy The high concentrations of carbonate ion andat#i shown in the NEA and
IEAs are not surprising. It has been reported hiigh carbonate content in the form of basic car®ieads to the
solidification of soil, since carbonate aggregatesnot allow easy percolation of water to take @lathe silicate

ion selected in the non-erosive area is of a geptificance in that it is one of the main ligartiat control soil
aggregate formation. Silicates together with aluminoxide and other hydrous oxides are major bindigents of

the soil ™. Result from the principal compounds analy&sof these anions concentrations in the three areas
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indicate that three components are significanhi highly erosive and intermediately erosive areaspely SG-
(0.804), NQ* (0.794) and C% (0.829) for HEA; and N&(0.775) SQ?(0.795) and P¢¥(0.710) for IEA; two
components selected for non-erosive areas ar® @017) and SiQ(0.717).

TABLE 1:MEAN ANION CONCENTRATIONSIN THE THREE AREAS

ANIONS C1 | PO2 | NO4 SO~ COs> | %S0,
AGUATA | 1477| 245 4471 374.50 45.77 7401 HEA

Aniocha 15.95| 2.94| 46.39 800.00 65.02 73.82
Awka S. 16.54] 2.94| 43.64 174.5 78.77 81.99
Idemili S. 18.91| 18.91 41.3] 700.0 81.84 62.81
Njikoka 17.43| 0.98 29.63 524.5( 124.817 83.72
Nnewi N. 18.61| 11.27 4253 1,000.00 4.95 84.81
Orumba N. 12.13 2,94 36.44 274.5D 64.04 76.909
Orumba S. 18.04 10.29 64.19 624.50 294.18 66|11

Mean 16.54| 6.59| 43.60 559.04 94.93 75.47
Awka N. 15.65| 5.39 58.12 274.5( 164.86 79.66 IBEA
Dunukofia 14.75] 3.97] 47.83 49.00 464.82 86.8382.73
Ekwusigo 16.83] 11.27  47.03 125.00 112.09 8476

Idemili N. 17.72 | 4.9C | 48.0¢ 524.5( 63.6¢ 80.6:

lhiala 17.4¢ | 5.3¢ | 33.0¢ 224.5( 10.8¢ 82.8¢
Nnewi S. 2245 6.86 19.67 650.00 18.94 80.84
Osha N. 18.61] 124 69.91 124.50 372.01 92)31
Osha S. 1745 1225 56.5P 850.10 901.63 73|88
Mean 1764 781 47.53 402.75 388.74 82.13

AnambraE | 19.7¢ | 6.37 | 34.1f 49.0( 743.7( 83.02 | NEA
Anambra W | 21.8¢ | 4.9C | 29.2¢ 50.0( 494.3¢ 81.6¢ | 83.40

Anyamelu 23.63] 6.86] 117.5p 50.04 2,953]23 8l1p4
Ogbaru 18.02] 5.39 28.7¢ 49.50 628.96 78.14
Oyi 20.97| 5.39 38.27 49.00 942.81 90.40
Mean 20.88| 5.78 49.59 49.40 1172.98 83.40

MEAN ANION CONCENTRATIONSIN THE THREE AREAS

ANIONS | c1 | PO | NOs | SO2 COs> | %SO,
HEA 1654 659| 43.60 559.06 94.93 75.4
IEA 17.64| 7.81| 4753 402.75 388.74  82.7
NEA 20.88| 578 4959 4940 117258 83.4
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CONCLUSION

In conclusion, it is clear that erosive nature ighty erosive areas of Anambra state are due tatidic nature of
the soil and low concentrations of some erosiomi@ant anions such as carbonate ion and silicalegs has
established that the problem of erosion menacehén Anambra State is more than geology and mecHanica
Engineering can tackle.
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