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ABSTRACT

Six sites containing various plants with differemdicator parts were analyzed for the environmental
effects of bitumen on the plants and animals. Fraime location, which is in Lodasa, Ode-Irele Local
Government Area of Ondo State, twelve soil samp$ds,plant and water samples were collected to
study the effects of bitumen on them. Results shbat the percentage composition of nitrogen in the
plants ranged from 0.069-0.078, for phosphorouganged from 0.031-0.068, potassium from 0.16-
0.23, calcium ranged from 0.212-0.288, for magnesiu0.104-0.188. Constituents dflanganese
ranges from 17.07-21.03 ppm, Zinc 13.25-16.20 p@opper, 1.93-2.33 ppm and Iron ranges from
31.25-36.24 ppm all in plants analyzed. As for tt@mposition of these constituents in soils, Nitro-
gen ranges from 1.058-3.61 ppm, Calcium, 0.66 -80p®m, Magnesium, 0.65-0.88 and organic mat-
ter ranges from 1.788-2.142 ppm. Evidently thes@wlhthat the soils cannot support plant growth
and their effects were manifested in visual signsdying plants in the bitumen affected areas. The
results for water samples have values below thexdgad recommended by the World Health organi-
zation (WHO) for safe drinking water while calciunand manganese values are above the WHO
Standard. As for the results of waters samples arzald, Manganese ranges from 1.63-2.94 ppm, Cal-
cium, 3.22- 8.63 ppm, Iron 0.28-0.43ppm, CopperRdAl38ppm while Magnesium ranges from 2.85-
4.77 ppm. These show that the water was toxic amdrious to human, animals and aquatic lives.
Statistical analysis shows a positive linear coatibn between the presence of nutrients in plantsda
the soil, which is responsible for the retarded gt and yellow colouration of the leaves. The pres-
ence of bitumen in Lodasa soil is fast eroding sfattility in the area and has contributed immensel
to low yield of Agricultural products. The use ofrganic fertilizer to boost soil fertility, relocabin
and resettlement of farmers to areas with high sfttility and appropriate legislation to proteché
rights of the native settlers are some of the recoendations.
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INTRODUCTION in the immediate more so that the Nigerian state
Bitumen is defined as a sticky substance obtaindtas consistently refused to make the people the
from crude oil and use for covering roads or roofgentral part of crude oil economy. The need to

(Ekweozor and Unomah, 1989). It originatedarrest the environmental effects of bitumen in

from fossil deposit, which represents the produdtodasa becomes imperative due to the fact that
of reservoir transformation of convectional oil bythe farmland can no longer support agricultural

microorganism. The experience of tars and petrgractices as a result of the chemical components
leum exploitation has created oil pollution andof bitumen and its negative effect on, soil, water

spillages on the communities, affecting landand plant growth.

crop, water and welfare of host communitieE

0 ba. 1996). Local ities h . “The objective of this study therefore, is to invest
( zumba, ). Local communi 1es have TalSefi te the environmental effect of bitumen deposits
their concern over health and quality of life the

) . g n soil, water and crop in Lodasa area of Ondo
poliution has on j[hel-r water anq aquatic I|fe,. I"’“f]é;tate. Also, to study the extent and degree of pol-
are crops. In Nigeria, the residents of minera, ’

o~ o ution of the ‘black gold’ within the study area as
resources exploitation areas are traditionall

farmers. Due to the introduction of toxic chemi-)(t affects its inhabitants.

cals into the sea by of companies in their quest f(?\/IATERIALS AND METHODS
oil, massive migration of various fish specie tudy area

from coastal areas had taken place so also is t Sdasa area is part of the bitumen deposit zone

constant menace of gasses which are creatifgnin Ondo state, South Western Nigeria. It is

health problems. Added to these are numero Scated between latituded48E to % O'E and
incidents of oil spillage, which scorched the soi ongitudes 815N to €47'N with a climate of

and makes farming unprofitable (Eghagha, 2001 topical wet and dry with well defined rain and

The overall effect of environmental degradatiorblry seasons. The predominant occupation of the

on the people especially the poor can be SUMMA abitants is farming (crop and livestock). Agri-

rized in the word of Mink (1991) who stated thatcultural technology has remained relatively un-

“

{ohoor Wrgs: th(?;(rj I|veI|tt'1r(])ods. b':'here IS th_elrleforet ols. The discovery and subsequent exploration
€ need 1o address the problem especially as i iy men ordinarily should have brought about
affects agricultural productivity in such areas. Nodevelopment in the area but the adverse environ-

minera_ll resource is en\_/iro_nmentally friendlymental impact of it had brought untold hardship
when it comes to its exploitation. Whenever ther%n the human, plant, animals, water and soil of

is any exploitation, there must be an impact Oh 1dasa area of Ondo State Nigeria
the communities and in most cases, negatively. '

Several studies of the environmental impact ofwelve soil samples were taken at depth of O-
gas flaring on Izombe flow station in Imo State30cm (using auger) within Lodasa area of Ode-
and carried out by Okeke and Okezie (1987) rdrele. The samples were taken within the distance
vealed staggering evidence of environmenta®f between 5 and 10m. Six plant samples, taken at
damage resulting in low agricultural productivitya distance of 3m from six different locations

of the affected area. within a farm in Lodasa were also analyzed. The

- . . lant indicator parts taken for analysis were, Co-
Mimiko (2000) argued that in as much as mmera@oa, plantain, cassava, yam, maize and kola nut

resources exploitation would enhance the revengffaves Six water samples taken at a distance of

putlay of Nigeria; the ecological consequences in six different locations along river Opa were
it are grave, because these may not be mamfesﬁazen tothe International Institute of Tropical
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Agriculture (IITA) laboratory for analysis in line RESULTS AND DISCUSSION

with  AOAC (1990) procedures. The samplesthe analyses of both plant and soil samples at
analysis covered mineral compositions such agifferent locations in Lodasa area strongly indi-
Nitrogen, Phosphorus, Potassium, Calcium, Marcate adverse impact of bitumen exploration on the
ganese, Magnesium, Zinc, Copper and Iron. St3arm. Adopting J.B Robinson’s standards (as used
tistical analyses was carried out using correﬂatioby Ozumba, 1996) for nutrient concentration in

coefficients, coefficient of determination andthe plant and soil, the results are as shown in Ta-
other related packages to determine variation angles 1 and 2.

level of significance at P>0.05.

Table 1: Nutrient Concentration in Plants

Nutrient Deficient Marginal Critical Adequate  High/Toxic

N (%) - - - 3.5-5.0 -

P (%) 0.15 - 0.25 0.25-0.4 0.5

K (%) 1.25 - - 1.71-2.25 25

S (%) - - 0.24 0.2-0.3 -

Ca (%) 0.1 - 0.4 0.4-0.5 -

Mg (%) 0.12 - 0.3 0.3-0.46 -

Mn(ppm) 10 - 25 100-2200 4000-6000
Zn(ppm) 14 14-20 18 21-35 >35
Fe(ppm) - - 80 80-200 -

Cu(ppm) - 3-7 9 9-20 -

Source:Ozumba (1996)

Table 2: Nutrients Concentrations in Soil

Nutrient Deficient Marginal Critical Adequate High/Toxic
N (%) 2.6 2.6-2.8 - 2.8-4.0 -

P (%) 0.13 0.13-0.19 0-2 0.2-0.25 -

C (%) 0.5 0.5-15 1.5-3.0 - >3.5
Ca (%) 0.5 0.5-0.7 - 0.8-1.2 1.25
Mg (%) 0.2 0.2-0.3 - 0.3-0.46 -

K (%) 0.5 2.5-3.0 - 3.1-4.0 -

Na (%) - - 0.005 0.01-0.10 -
Mn(ppm) 10 10-20 25 100-220 -
Fe(ppm) - - 80 70-200 -
B(ppm) 10 10-20 11 20-80 80-300
Cu(ppm) - 3-7 9 9-20 -

Zn 14 14-20 - 21-35 >35

Source:Ozumba (1996)
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OC0O0O00O0OO0 00000
From Table 3, only Iron was found to be at ade- § g g 5 2 § § 'g 2 § 5 §,
. h . . . [¢¢] [oo]
guate levels in soil among the micro nutrients in § Adddaddd dooda
all the six sampling points. Major element such as e}
Potassium and Carbon were found at deficient % E 3 % % § % % § % 5 é
and marginal levels respectively. Nitrogen (N) - S TR e B R I Bl S
and calcium (Ca) were found to be adequate O
while zinc (zZn) and copper (Cu) were found to be ITSTISSSSSSS
at right levels (Table 3). The indication of all A I I B B
these are that the soils in these areas cannot sup- |, ERQ3KRIIT 283323
port plant growth. These effects were also mani- Lo
fested in the visual signs of dying Cocoa plants in IZITITTITIIISE
bitumen deposit areas. The pH of the soil ranged MR Bo® NS &5 d
from 3.78 - 4.41 (Table 3) i.e. acidic in nature. SEYI T LM IOLO 0NN
This shows that the soil cannot support plant o1
growth rather; retardation in growth and develop- SRR R
o QRN MMM NN
ment of plants as a result_of acidic nature of the_ cEleed3eys g9 g § §
soil were experienced. This agreed with Fayemi N afd = A A A
(1975) that pla_nts growing in (_)|I polluted soil Wil o SCES S8 LT
suffer retardation and chlorisis of leaves as well e 8 NERE R85 Y
as dehydration of plants indicating water defi- £g cow® [
i I I TI| 5
The results of plant analysis (as shown in Table S SCogcoococ cocSoo| s
4) show that major elements (N, P, K, Mg) were = s
- : ) : o -
found at deficient levels in all the six locations § % § % g g % § % S % % P
Wr_ule Ca was at toxic level. Also from the table glesscsscocssss 2
micro elements (Mn, Fe, Zn, andCu) were found O 3
at deficient and marginal levels. This indicatet tha g a % 238228 ago0ggQ A
due to the continuous contact of the chemical < J3835393 Q338 =
contents of the bitumen with soil and plant roots, S gleeecsecceee o
nutrients and water absorption from the soil for S 3 Aasso_soa_ooal 6
plant development becomes difficult. It was in- 3 8253938338883 O
ferred that the plant nutrients status in both theE | ¢ SSSS85333353| ¢
plants and soil tend to have similar pattern in all& | & ‘§
the six locations investigated. 2 nc<co<c<2222888% &
= Mg @~ o oD )
- . s |g3888853383335| 3
Results of Statistical Analysis g z <
The results of the correlation analysis of the nine (, locoooooooooal =
elements determined and their co- variability in- 2 o § § é ﬁ § § % é g § é é =)
dex relating their presence in plant and soil asE I SO B0 6 << i
shown in Table 5. For nitrogen, there is a posmvem .
linear correlation in its contents in plant andl.soi F QRQRRRRR QLYY 2
The Pearson correlation coefficient was 0.02 ¢ L3RI 888 8RS g
while its coefficient of determination (R) is ‘3 STINO ¥ T 0®S 0o0S ol 2
0.06%. This indicates that there is deficiency in 5 S oy
the quantity of nitrogen in the soil. Also, theind & [ § o c o s w o~ © o 32N 2
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Table 4: Plant Samples Analysis from Lodasa Area Qallrele

Mg Mn Zn Fe
SIN  N% P% K% Ca% Cu m

° ° ° °  (pm)  (ppm)  (ppm) PP (ppm)
1 0.075D 0.068D 0.20b 0.232C 0.132D 21.01M 16.14M.34P 36.24M
2 0.078D 0.031D 0.16D 0.212C 0.104D 17.07M 12.23D.93D 30.17M
3 0.073D 0.045D 0.18D 0.295C 0.162D 18.21M 14.32M.97D 35.33M
4 0.077D 0.052D 0.18D 0.234C 0.123D 20.25M 14.67M.03@D 37.20M
5 0.069D 0.039D 0.21D 0.288C 0.115D 21.03M 13.03D.15R 31.25M
6 0.074D 0.054D 0.23D 0.255C 0.188C 20.58M 16.20M.33R 32.33M
KEY INDICATIVE PART

= Cocoa leaves _r Shoot leaf

= Plantain leaves R Top leaf

= Cassava leaves _— " Rad

= Yam leaves _— Petiole leaf

= Maize leaves > Maize leaf

= Kolanut leave _— > Kolanut leaves

Deficient
Critical
Marginal
High
Toxic

Table 5: Pearson’s Correlation Coefficients /Prob>R/ Under H.O Rho=P/M=6

Elements Correlation coefficient  Coefficients of determi-  Probability correlation
(n nation (r) % for both soil and plant
0.02 0.06 0.97

P -0.59 351 0.22

Ca -0.56 31 0.22

K 0.04 0.17 0.94

Mg 0.09 0.93 0.86

Mn -0.72 52.5 0.11

Fe 0.16 2.78 0.75

Zn 0.32 10.5 0.53

Cu 0.30 9.22 0.56
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cation that the plant roots find it difficult to@in  Mg,Fe,Zn,Cu, Na and N{Qconcentration in all
nutrients from bitumen dominated soil was evithe water samples fall below the WHO standard
dent. This led to retarded growth, thin stem angvhile Ca and Mn were above the WHO standard.

sprouting ?(; ){)ellow_ldea\;es ?t.the IO\.’,‘{’ﬁr partsl. gh%\s a result of the concentration of these constitu-
same cou € sad ot calcium with COrretalion, i iy the stream, water in this area is not palat
coefficient of 0.56 and coefficient of determlna-able for human and domestic uses. This may be

tion (R) is 31%. Low calcmm_cc_)ntent in the SOIIresponS|bIe for death of aquatic animals in the
is inadequate for plant use. Similar comments ¢

and Mn leads to bitter taste, discoloration and

coefficients and high correlation determination[urbidity The cumulative effect of these high

are indiqations of their low presence in So“.WhiCn:oncentrations is injurious to health of the con-
makes it even harder for plants to survive O\ mers (Akinbile 2004)

them.

On the whole, the effect of bitumen deposits on
Effect of Bitumen on Water Base Chemical Soil, plant and water in Lodasa community of Ode
Parameters -Irele local Government area of Ondo State is
Six water samples taken from six different locadegrading not only to the environment but also to
tions along river Opa were analyzed to determinthe inhabitants. It does not allow the soil to sup-
the effects of bitumen on its chemical parametergort plant growth and therefore does not sustain
The parameters determined are pH,R@0D;, Ca, healthy living of the dwellers and the environ-
Mg, Na, Mn, Fe, Zn and Cu the results are as prénent of Lodasa community.

sented in Table 6.
CONCLUSIONS AND RECOMMENDATIONS

For pH, the values ranged from 4.9-5.5, 0.08ap attempt has been made to assess the environ-
0.23ppm for N@, 0.08-0,21ppm for Nki Others  mental impact of bitumen on soil, water and plant

are 3.22-8- 6.3ppm (Ca), 2.85-4.77ppm (MQ)in | odasa, area of Ode Irele in Ondo State, Nige-
2.15-3.20ppm (Na) and 1.63-2.94ppm (Mn). Thgi

rest are Zn (0.15-0.29 ppm), Fe (0.28-0.43 ppm o ) i )

and Cu (0.19-0.38 ppm). All these were compare ased on our findings it was confirmed that bitu-
with the WHO Standard minimum permissiblemen affected farm land cannot support plant
level for drinking water. On the account of this,9rowWth, but rather caused harmful impact to the

Table 6: Water Samples from Lodasa Area, Ode-IreleQndo State

Water pH NO3 NH, Ca Mg Na Mn Fe Zn Cu
samples (H:0)  (ppm) (ppm)  (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
5.50 0.15 0.09 341 2.85 2.15 1.63 0.28 0.15 0.19
5.30 0.23 0.13 8.63 4,77 3.20 2.94 0.43 0.29 0.36
5.20 0.21 0.21 3.22 3.20 2.84 1.85 0.23 0.17 0.23
5.00 0,19 0.08 5.32 3.11 2.33 2.43 0.32 0.19 0.25
4.90 0.08 0.11 4.21 291 241 2.88 0.41 2.60 0.32
5.60 0.16 0.13 6.12 2.88 2.62 2.63 0.38 0.28 0.38

D O WN PP
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environment and farm land making it unproducAssociation of Official Analytical Chemists
tive for Agriculture. Furthermore, results showed  (AOAC). (1990). Official Methods of Analy-
that water from the area was toxic to human, plant sis, 18" Edition, Arlington, Virgina: 75-83,
and aquatic lives (Going by the values of pH  249-255.

range 4.9 and 55, Fe, 0.28 — 0.43 and other io hagha. B. (2001). Bevond Resource control
determined). Its consumption by inhabitants ma)rI;:sg T%e &Suéréian N)éwsp)gper Friday Septembe,r
likely cause water related diseases and death for 14" 2001 ’

animals. The adverse effects observed on plants

were the unfavourable conditions created in th&kweozor, C.M and Unomah, G.F. (1989). “First
soil resulting in non-availability of nutrients and  discovery of Oil shale in the Benue Trough
destruction of plants by toxic substances con- “Book of Abstract’, 28' Annual conference
tained in the bitumen deposits. It can theref@e b ~ of Nigerian Mineral and Geology Science,
inferred that the presence of bitumen in this loca- lbadan pp 15-17.

tion has adversely affected soil fertility and aaus Fayemi, A.A. (1975). The Effect of Soil Pollution
great harm to farmers, most of whom have been ~ 1 Germination, Growth and Nutrient Uptake
displaced due to the barrenness of their farm- ot corn Journal of Environmental Quality

lands. 4: 537-540.

The recommendations are as follows: o -
1 Planti ¢ bl h Pal Mimiko, F. (2000). The Political Economy of
' anting of arable crops such as Palm tree, \44,ra) Resources Exploitation in Nigeria,

Cashew, Guava trees that can thrive well on the Emergence of Bitumen Question, being

acidic soil should be encouraged. paper presented at the International Summit
2. Usage of organic fertilizer to boost soil fertil on Bitumen, FUTA, November, pp 14-15.

ity should be encouraged to minimize prOIO'Mink, E. (1991). Environmental Degradation on

It(;?ts Sact)r;lssl ni% ﬁ;?tmu”?g:]d'goz?:gt;gsgfsazh:ﬁ the People, Project Level guides for Environ-
acidic mental Sustainability, summarized from the
' World Bank Report.

eke, A.O and Okezie, D.W. (1987). Flaring of

Associated Gas on Oil Industry, Impact on
Growth Productivity and Yield of Selected
Farm Crops, Izombe Floor Station Experi-
ence NNPC Workshop Port Harcourt, pp200-
4. Finally, appropriate legislation and policy 205.

must be put in place to preserve and protect

the rights of the inhabitants of mineral depos©ZUmba, C.C. (1996). Harnessing the Potentials
of the Nigerian Oil and Gas for Economic

its areas to prevent incessant clashes between e
Development, Central Bank of Nigerian

the host communities, the prospecting com- ) ) X
panies and the Government (CBN) Economy and Financial Review, 34
(4): 917-927.

3. In extreme cases, farmers should be relocat
and resettled to areas where they can ea
living by farming and adequate compensation
be paid to them both by Government and
prospecting companies.
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