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FreshCassaveprocessing effluent was obtained fror@assavgprocessing mill in Ekpoma, Edo State. One half of the

fresh effluent was used to pollute top soil while the second half was aged for 7 days before use. The relative effects of the
fresh and age€assaveeffluents on the physio - chemical properties of soil were determined. The effects of pollution
varied with the soil/effluent contact period and the nature of the effluent. The result showed increase in the levels of pH,
organic carbon, phosphorus, sodium, potassium; and decrease in calcium, magnesium and nitrogen in the soil after treat-
ment with the effluents. There were no marked differences in the particle size distribution nature of the soil and the level
of the exchangeable acidity after treatment with the effluents. The results showed that the disposal on the top soil of fresh
and agedassaveprocessing effluent could have diverse effects on the nutrient availability in the soil.

Key words:Cassavaparticle size, Dicotyledon plarEuphorbiaceae.

discharged untreated into the environment. In this study,

) ) ) the relative effects of fresh and ag@dssavaprocessing
Cassava(Manihot esculent&rantz) is a dicotyledon plant  .¢1,ents on the physio-chemical properties to top soil are
belonging to the family Euphorbiaceae. Its tuberous roots are,, - 1inad

valuable source of cheap calorie,especially in developing
countries where calorie deficiency and malnutrition are wide
spreadCassavas well - cultivated in all the tropical regions

of the world (Nestel 1973). Collection of soil sample and Cassava efflughg soil

Two main types oEassavare cultivated in Nigeria; namely, Sample used for this study was collected from a fallow

the “sweet” variety, which has low content of cyanogenic gly- land in Ekpoma. Composite topsoil (0 - 15¢cm) sample was
cosides, and the “bitter” variety, which has high cyanide con-collected, air - dried, crushed, mixed, sieved through 2mm
tent. The utilization ofCassavaroots for both human and Sieve and stored in a plastic container. The soil sample was
animal nutrition appears to be limited by the presence of thecharacterized in terms of pH, organic carbon, exchangeable
cyanogenic glycosides. As a result a number of traditionalP@ses and acidity, nitrogen, phosphorus and particle size
methods (Rosling 1988) have been used to pragassava  distribution.

tubes in order to reduce toxicity and improve palatability.  Fresh Cassavaprocessing effluent was collected atas-

Garri, the form in whictCassavas most widely consumed ~ Savaprocessing milin Ekpoma. One half of th€assava

in Nigeria, is derived from the roots by peeling away the backeffluent was aged (allowed to stand) for 7 days before use.
of the Cassavatuber, grating the tuber, dewatering and fer- The fresh and aged samples of the effluents were character-
mentation of the grated pulp and then roasting of the resultized in terms of pH, organic carbon, nitrogen, phosphorus,
ant mash. Garri is probably the most important single tradi-€xchangeable bases and cyanide content.

tional stable food in West Africa, and it is estimated that aboutTreatment of the soil sample with Cassava efflu€htee

70% of the totalCassavagrown in Nigeria are channeled hundred g of the soil samples were separately weighed into
into garri production (Olayidet al1972). The annual output  ten plastic containers. Five of the weighed soil specimens were
of garri in Nigeria has been estimated as 1.5 - 2 million metricmixed thoroughly with 1200ml of fresh effluent and air - dried
tones, amounting to a monetary turnover of N150 - 200for 5,10,15,20, and 25 days respectively. The samples were
million (Ngoddy and Kaplinsky 1968). The large volume of designated FF,,F,,F,,and E.. Remaining five samples were
wastewater generated in the processinGadsavas often treated in the same manner with agessaveeffluent. The
* Author for correspondence samples were designated, A, A, A,,, and A.. The fol-
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Table 1 Table 2
Characteristics of the fresh and agebsava Physio - chemical characteristics of the untreated soll
effluents sample
Parameters tested Fr€&dssava AgedCassava Parameters tested Composition
effluent effluent pH 6.60
pH 6.30 6.00 Carbon(%) 0.38
Carbon(%) 0.46 0.52 Nitrogen(%) 0.46
Nitrogen(%) 0.27 0.36 Phosphorus(ppm) 530
Phosphorus(ppm) 192.00 168.20 Sodium (meq / 100 soil) 0.06
Sodium (meq / 100 soil) 1.90 0.54 . B
. Potassium 0.10
Potassium " 2.70 1.45 . .
. Calcium 7.92
Calcium " 0.68 0.92 . .

. Magnesium 0.88
Magnesium " 0.85 0.87 Hydrogen . 0.20
Cyanide (meq/ 1) 2.56 1.98 Alurminium Y 926
lowina determinati ied out using th . _IECEC 9.26
owmglg eterminations were carried out using the various soi Clay (%) 230
Samples. Silt (%) 4.40
pH of soil sample in watefwenty g of the soil sample was Sand (%) 93.30

weighed into a 50ml beaker; 20ml of distilled water was added,
stirred and allowed to stand for 30 min. The pH of the mix-

. : The suspension was transferred to the mechanical analysis glass
ture was then determined using a Bechman pH meter.

cylinder and made up to mark with distilled water. The cylinder
Soil organic carbonThe organic carbon contents of the was shaken by inverting it several times until all the soil went in
soil samples were determined by Walkely Black method suspension. The cylinder was placed on a flat surface and the
(Black 1965). time was noted. A hydrometer was slowly slided into the sus-
ension and the first reading on the hydrometer was recorded
fter 60 sec to obtain the percentage sand in the soil. The second
and sodium)Calcium and magnesium in the soil samples reading of the hydrometer was taken after 2 h to obtain the per-
were determined using the EDTA complexometric method centage clay. The difference in the hydrometer readings gives
(Jackson 1958), while the potassium and sodium were deterthe percentage silt.

mined by the flame photometry (Jackson 1958).

Exchangeable bases (calcium magnesium, potassiu

Characterisation of Cassava processing effluetite.

Exchangeable acidity (hydrogen and aluminiufije fresh agedCassavaprocessing effluents were characterised
exchangeable acidity of the soil samples was determined byP determine their composition. The pH, the carbon, nitrogen
titration of the KCI extract of the sample with 0.01M NaOH @nd phosphorus contents and the exchangeable bases were
(Jackson 1958). The exchangeable acidity in the soil samplegetermined.

were expressed in meq/100 of soil. The cyanide contents of the effluents were determined by

titrating 25ml of theCassaveeffluentwith 0.1N silver nitrate

PhosphorusThe phosphorus contents of the soil samples ™" <*"'% : g
using diphenyl carbazine as indicator (Mogel 1978).

were determined using the Bray Pl method (Bray and Kurtz

1945).
_ Results and Discussion
Total nitrogenThe total nitrogen content of the soil samples

was determined using the Macro - Kjeldhal digestion - distil-
lation method (Bremner 1960).

The results obtained from the analysis of the fresh and aged
Cassaveeffluents and the various soil samples are shown in
Table 1 to 4. Th€assaveeffluents were found to be rich in
Physical properties of the soil sample by mechanical analyphosphorus, potassium and sodium. The fresh effluent con-
sis (Davidson 1953Fifty g of air-dried soil was weighed tained 192 ppm phosphorus, 2.70 meq /| potassium and 1.90
into a shaking bottle. 50ml of distilled water was added, mixedmeq /| potassium and 0.54 meq/ | sodium as compared to the
with a stirring rod and allowed to set for 30 min. The soil sus- untreated soil which contained 5.30 ppm phosphorus, 0.10
pension was then stirred with a mechanical stirrer for 30 min.meq potassium and 0.06 meq sodium per 100 g soil.
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Table 3 Table 4
Physio - chemical characteristics of soil samples Physio - chemical characteristics of soil samples
treated with fresiCassaveaeffluent treated with agedCassaveaeffluent
Parameters tested s F K Fs B Bs Parameters tested s F Fp Fs Fo Bs
pH 730 7.70 7.90 8.00 8.00 pH 740 7.80 8.20 8.20 8.30
Carbon (%) 0.96 090 0.77 0.70 0.65 Carbon (%) 1.18 1.12 1.09 0.90 0.76
Nitrogen (%) 0.27 0.22 0.19 0.14 0.12 Nitrogen (%) 0.44 042 0.38 0.27 0.26

Phosphorus (ppm) 60.40 66.70 70.60 71.90 70.80 Phosphorus (ppm) 42.40 43.50 51.50 51.50 52.00
Sodium (meq/100 soil) 0.27 0.21 0.15 0.13 0.11 Sodium (meqg/100soil) 0.09 0.08 0.09 0.10 0.11

Potassium " 0.57 054 0.53 0.49 0.47 Potassium " 0.20 0.20 0.22 0.25 0.29
Calcium " 712 7.20 7.28 7.52 7.76 Calcium " 8.82 8.88 840 8.08 7.20
Magnesium " 264 256 1.60 0.88 0.16 Magnesium " 255 158 096 0.64 0.40
Hydrogen " 0.20 0.20 0.20 0.30 0.20 Hydrogen " 0.20 0.20 0.20 0.20 o0.10
Aluminium " 0.00 0.00 0.00 0.00 0.00 Aluminium " 0.00 0.00 0.00 0.00 o0.00
ECEC 10.80 10.61 9.76 9.32 8.70 ECEC 11.86 10.94 9.87 9.27 9.27
Clay (%) 230 1.80 230 2.30 2.30 Clay (%) 230 180 230 230 2.30
Silt (%) 3.40 290 3.40 3.40 3.40 Silt (%) 3.40 290 3.40 3.40 3.40
Sand (%) 94.30 95.30 94.30 94.30 94.30 Sand (%) 94.30 95.30 94.30 94.30 94.30

The results in Table 3 and 4 show that there was no markedresh effluent for a period of 5 days. Further increases in the
difference in the particle size distribution nature of the soil, contact period reduced the organic carbon content to 0.65 (25
before and after treatment with the effluents. The untreateddays contact period). When the aged effluent was used, the
soil sample was found to contain 93.30% sand, 4.40% siltpercentage of carbon contents was generally higher than the
and 2.30% clay. Treatment with fre€lassavaeffluent in- fresh effluent. The organic carbon increased to 1.18% at the
creased the sand content to 95.30% and reduced the silt cogentact period of 5 days and decreased to 0.76 at the contact
tent to 2.90% after the soil / effluent contact period of 10 days.period of 25 days. The general increase in the levels of or-
Pollution did not show any appreciable effect on the clay con-ganic carbon of the soil can be attributed to the contribution
tent of the sample. Similar results were obtained when agedrom the effluents.

Cassaveffluent was used instead of the fresh effluent. . .
The nitrogen contents of the soil samples were depleted when

The pH of the untreated soil, the fresh and aged effluents weregne fresh and fermented effluents were used to pollute the soil

6.60, 6.30 and 6.00, respectively. The pH levels of the Soilgympies However, the negative effect produced by the fresh
samples treated with aged effluents ranged from 7.30 to 8'o%ﬁluent was more than the fermented effluent

while those of samples treated with aged effluents ranged from

7.40 to 8.30 as the contact period increased from 5 to 25 dayd.he nitrogen content decreased from 0.46 % to 0.12 and
The results show th&assavaprocessing effluents (fresh or 0.26% after treating for 25 days with fresh and aged effluents
aged) increase the pH of the soil making it alkaline. However,respectively. Adequate nitrogen in the soil is important for
the increase in pH was more pronounced when the aged effluthe optimum growth of plants since all the vital processes in
ents weraused. Soil alkalinity is mainly caused by the pres- plants are associated with the presence of nitrogen. It has been
ence of OH and HCDanions. These anions are generally reported that nitrogen functions effectively in the structure of
produced by the hydrolysis of carbonates in the soil, particu-proteins, vitamins, hormones and chlorophyll (Dvayi and
larly sodium carbonate. The increase in the pH of the soilEkong 1981). FresGassavaffluent would in particular ren-
samples following treatment witbassavaffluents could be  der the soil infertile. The decrease in the level of nitrogen in
due to the fermentation of the effluents during which, 80  the soil after treatment with the effluents can be attributed to
released. The increase in pH of the soil from 6.60 to 8.30volatilization of the gaseous nutrient from the surface of the
could have a negative effect on the growth of plants, as it issoil as well as denitrification (Ulysses 1982). Of the nutrients
known that plants survive in a pH range of 5.70 to 7.80 that plants normally require nitrogen is the most easily lost as
(Egharevba and Mayah 2001). ammonia particularly in soil that is poorly drained at a pH of

The organic carbon content of the soil increases form 0.3g9g@bout 7 (Ulysses 1982). The pH of the soil sample treated
for the untreated soil to 0.96% when the soil was treated withWith fresh and aged effluents varied from 7.30 - 8.00 and 7.40
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- 8.30 respectively when the soil / effluent contact period var-of pollution on the nitrogen content of the soil was less pro-
ied from 5 to 25 days. At a pH of about 7, some nitrogennounced when the aged effluents were used. Also, the cal-
could have been lost as ammonia. In the process of denitrificium contents of the soil was enhanced when the aged efflu-
cation, nitrogen can be converted by anaerobic bacteria preseeint was used to pollute the soil. It can therefore, be recom-
in the effluents to gaseous nitrogen, which is lost to the atmo-mended that effluents fro@assavagrocessing mills should
sphere. be stored in a tank for a suitable period of time before it is

The phosphorus content of the soil was markedly increaseé1ISChargeO| into the environment.

from 5.30 ppm for the unpolluted soil to 71.90 ppm and 52.00
ppm when the soil samples were treated with fresh and age
effluents for 25 days respectively. This was justified becauseBlack C A 1965 Methods of soil analysisner Soc Agronomy,
the analysis of th€assaveeffluents revealed a high phos- Madison,2 (9) 6.

phorus content of 192.00 ppm and 168.20 ppm for the frestBray R H, Kurtz L T 1945 Determination of total organic and
and aged effluents respectively. Phosphorus is a highly pre-  available forms of phosphorus in soiBoil Sci37,

geferences

dominant mineral i€assavduber. Itis important in the plant 29 - 30,
system for carbohydrate breakdown for energy release, celgremner J M 1960 Determination of nitrogen in soils by
division and stimulation of early root growth and develop- Kjeldahl methodJ Agric Sci55 11 - 13.

ment. It also enhances early maturation of seeds and fruithavidson D T 1953 Mechanical analysis of sdiswaEn-
(Jones 1982). This study has shown that polluting the soil  gineering Experiment StatioReport No. 21 p 23.
with Cassaveeffluent could enrich the soil with phosphorus. Dvayi E A, Ekong E E 198General Agriculture and Soils.

The results obtained for the exchangeable bases show that Cassell Publishers Ltd. London, UK, pp 53 - 63.

the levels of sodium and potassium generally increases whefgharevba F, Mayah DA 2001 The effectGessavapeel

the soil is treated with the fresh and aged effluents. The level ~ extract on the chemical properties of shig J App Sci

of calcium in the soil was reduced when treated with fresh 1999 - 100.

effluent, but it increased from 7.92 to 8.88 meq /100g soil Jackson M L 195&oil Chemical Analysisrentice - Hall,
when treated with aged effluent at a contact period of 10 days. ~ Inc., Eaglewood Cliffs, New Jersey, USA, P 10,14, 126.
The levels of magnesium decreased from 0.88 meq per 100dones J G 1982 Effect of gross pollution by kerosine hydro-
soil to 0.16 meq and 0.40 meq per 100g soil at a contact pe- ~ carbons on soiNature227.

riod of 25 days respectively, when the soil samples wereNestel B L 1973 ChroniCassavaoxicity. In: Proceedings
treated with fresh and ag@hssaveeffluents. The decrease of an Interdisciplinary Workshopbondon 29 - 30 Janu-

in the levels of calcium and magnesium can be attributed to ~ ary 1973, Ottawa, International Development Research
their precipitation as insoluble phosphates (Egharevba and Centre, Ottawa, P 5.

Mayah 2001). Ngoddy P O, Kaplinsky R 1968 Technical Review on Food.
The exchangeable bases are important plant nutrient elements Lntsesrnatlonal Technical Cooperation Centrel Avivs

in the soil. Treatment of soil with fresh or aged effluent did |
not produce any marked effect on the available hydrogen anéD
aluminium in the soil sample.
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1972A Report of Qualitative Analysis of Food Require-
ments, Supplies and Demands in Niger@®5 - 1985.
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samples increased from 9.26 meq /1009 soil for the untreated p 12,

soil to 10.80 and 11.86 meq /1009 soil respectively, when th@os"ng H 1988Cassava Toxicity and Food Security_ A Re-

soil samples were treated with fresh and aged effluents for 5 view of Health Effects of Cyanide Exposure from Cas-

days. The values decreased to 8.70 and 9.27 after 25 days of ggyva and Ways to Prevent these Effeat®Report for
treatment with fresh and aged effluent. UNICEF African Household Food Security Programme,

This study shows that polluting the top - soil with fresh and 2nd ed., Tryck Kontakt, Uppsala, Sweden.

fermentedCassaveeffluents lead to a diverse effect on the Ulysses J S 198Fertilizers and Soil Fertility.Reston

physio - chemical properties of the soil. The increase in pH  Publishing Co. Inc Reston, Virginia, USA 2nd ed, p 27 -

and the depletion of nitrogen and calcium when fi€ak- 28.

savaeffluent was used to pollute the soil could have a nega-Vogel A | 1978Textbook of Quantitative Inorganic Analy-

tive effect on the fertility of the soil. The deteriorating effect sis.Longman, Group Ltd., England 4th ed., p 325.





