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Abstract
Remediation of crankcase oil contaminated soil with different sources of manure was studied using randomized

*Corresponding author:  Nwite JN, Department of Soil Science and Environmental
Management, Faculty of Agriculture and Natural Resources Management, Ebonyi
State University, PMB 053, Abakaliki, Nigeria, E-mail: ayason4real@yahoo.co.uk

Received March 21, 2016; Accepted April 19, 2016; Published April 24, 2016

Citation: Nwite JN, Aya FC, Okolo CC (2016) Remediation of Crankcase Oil
Contaminated Soil with Different Sources of Manure in Abakaliki, Southeast,
Nigeria. J Bioremediat Biodegrad 7: 350. doi: 10.4172/2155-6199.1000350

Copyright: © 2016 Nwite JN, et al. This is an open-a ccess article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Bioremediat Biodegrad, an open access journal

ISSN: 2155-6199 Volume 7 » Issue 3 « 1000350



Citation: Nwite JN, Aya FC, Okolo CC (2016) Remediation of Crankcase Oil Contaminated Soil with Different Sources of Manure in Abakaliki,
Southeast, Nigeria. J Bioremediat Biodegrad 7: 350. doi: 10.4172/2155-6199.1000350

Page 2 of 6

before cultivation. is was done using hand knapsack sprayer. e
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recommended levels that could be injurious to plants, livestock ar@oil chemical properties

even mankind [21]. . . .
[21] Table 3 shows e ect of di erent sources of manure on soil chemical

Soil physical properties properties contaminated with crankcase oil. Results indicated that
t\'eatments had signi cant (P<0.05) e ect on available phosphorus,

" taminated with K | " t%alcium and cation exchangeable capacity (CEC), but no signi cant
properties contaminated with crankcase ofl.  ere were no signi cant ;e 56 i nitrogen or organic carbon was evident. e plot amended

(P<0.05) di erences in bulk density among the treatments. Control plq}vith NPK fertilizer was 6% each higher in soil pH when compared to
- . : - 0
thhad ht'i?heStl bulk dtt)atn_snydof 1.5|Otm@a:nd Ejhlzwa}tshhlg?her ?ty S;nd 6/3 values of those amended with poultry droppings and a combination of
e:jn € vabgesdo falne Itm zo S amen ed VI\\InPKof ptciu y rotp?rllgfﬁoultry droppings and NPK fertilizer. Furthermore, signi cant (P>0.05)

and a comoined of poullry croppings an ~ fertiizer. € total y; o ances were observed in available phosphorus in plots amended
porosity followed the trend obtained in bulk density. e plot amended with di erent sources of manure. e plot amended with poultry
with a _comb!natlon of NP.K fertilizer and poultry droppings was 19%droppings was 22% higher in available phosphorus when compared to
each hlgher_ln total porc_)§|ty when compared to the control and the pl%tontrol and plots receiving NPK fertilizer and combination of poultry
amended with NPK fertilizer alone.

droppings and NPK fertilizer, respectively.

Table 2 shows e ect of di erent sources of manure on soil physic

e combined fertilizer and NPK fertilizer treated plots had
an improved aggregate stability of 12% and 11% respectively wh&np
compared to the control. ese plots were also 12% and 18% higher i
GMC when compared to single fertilizer treatments.

e organic carbon content of plot amended with a combination
oultry droppings and NPK fertilizer was higher by 20, 19 and 25%
'When compared with control, plots amended with poultry droppings
and NPK fertilizer.

e signicant positive e ect of dierent sources of manure
amendment on aggregate stabilty and GMC of crankcase cgim
contaminated soil has been reported before [5,22-24] Similarly, positi
improvements recorded in plots contaminated with crankcase oil an
amended with di erent sources of manure when compared to contro

ere were signi cant di erences in calcium among the treatments.
ilarly, the plot amended with combination of poultry droppings and
K fertilizer was 75, 30 and 50% higher in calcium when compared
control, plots amended with poultry droppings and NPK fertilizer,

. . . _respectively. Plot amended with NPK fertilizer was respectively higher
are intandem with the ndings of Ref. [25-28] reported that low so"in Mg, K and Na by 57, 19 and 31% relative to control and also varied

porosity was one of the fertility problems of oil contaminated soil whic om other treatments. Cation exchange capacity of plots receiving

0 én occurs as a result of .compactlon re.sult.lng in high bulk den,s'tyamendments was signi cantly (P<0.05) higher than control.
e superior improvements in soil properties in plots amended with

a combined poultry droppings and NPK fertilizer compared to other e plot amended with a combination of poultry droppings and
manure treatments could be attributed to its e ectiveness and e cienciNPK fertilizer was respectively higher by 18, 34 and 66% in CEC
in attenuating and remedying soil contaminated with crankcase oivhen compared with the plots amended with poultry droppings, NPK
is could be linked to higher mineralization of nutrients from the fertilizer and control. Base saturation was 5 and 4% higher in base
treatments into the soil that stimulated more microbial action tosaturation in plot amended with combination of poultry droppings and
degrade the hydrocarbon oil which was corroborated by Mbah [22NPK fertilizer compared to control and plots amended with poultry

e non-signi cant treatment e ect on bulk density and total porosity droppings.

implies that manure sources could not be used to remedy compaction

- ; : X € no signi cant treatment e ect obtained in soil pH, Nitrogen,
and porosity of crankcase oil contaminated soil to levels they would ngt _~. ;
) S - organic carbon and exchangeable Mg, K, Na and BS could be attributec
impose limitation to productivity.

to low fertility trend of soil used for study and e ect of crankcase
oil contamination. It further implies that the amendments were not
e ective and e cient enough to attenuate the problem of crankcase

Treatments Bu%%?i')ty Porgsl(%) 5?335536(‘52) GMC (%) oil contamination on these soil properties Vuoto et al. [25]. had earlier
c 150 23 37.95 90 reported that fertility problem in soil contaminated with spent lubricant
PD 1.42 47 37.85 15.0 oil due to the fact that it contained toxic materials which a ected
NPK 150 23 37.60 14.0 Nitrogen, organic carbon exchangeable, Mg, K, Na and BS as well as sorr
PD+NPK 141 a7 4267 17.0 other nutrients in the soil which a ect inherent productivity of soil.
FLSD(, o) NS NS 0.77 0.27

e low nitrogen in soil is in line with the report of Atuanya
Where, C - Control; PD - poultry droppings; NPK - NPK fertilizer; GMC - gravimetric [29] who pointed out that nitrogen was not signi cantly a ected by
PRLVWXUH FRQWHQW 16 1RW 6LJQL¢FDQW amendments in oil contaminated soil. Low nitrogen obtained in plot

Table 2: Effect of different sources of manure on soil physical properties amended with a combination of poultry droppings and NPK fertilizer
contaminated with crankcase oil.
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relative to values obtained for those receiving poultry droppings anélb and Cd in amended plots compared to control could be attributed
NPK fertilizer could be attributed to higher microbial activities whichto adsorption by materials provided by the amendments into the soil.
led to immobilization of nitrogen into microbial tissues for degradationJones et al. [35] pointed out that heavy metals were adsorbed at particle
of hydrocarbon oil. Several authors [30-32] had reported low totadurface or to carbonates as well as occluded in iron or manganese
nitrogen, organic carbon and soil pH in soil contaminated with spenbxides, organic matter or sulphide. is was corroborated by Anikwe
lubricant oil. Low values of Na, K and Mg were noted by Nwite [33] ifi36]. In his ndings where he noted that heavy metals were chelated by
his study of soil contaminated with automobile oil. Exchangeable Na, ¢tganic matter and thus reduced its presence in the soil. e Pb and Cd
and Mg can enter into complexes with other elements and this could besoil are higher than low levels of 0.0-0.1 and 0.0-0.003 recommendec
one of the reasons for their low values in the soil. Tiger et al. pointed dit LASEPA to be safe to life. Lead and Cadmium are lower than
that Na was particularly low in soil contaminated with hydrocarbon oifecommended high values by WHO for ecotoxicity.

due to its immobilization. e signi cant treatment e ect on available P, . .

exchangeable Ca, cation exchangeable capacity (CEC) suggests tha{yllﬂ@e plant height

amendments have the potentials to restore crankcase oil degraded soil byTable 5 shows e ect of di erent sources of manure on plant heights
increasing these nutrients in the soil. e signi cant e ect of treatments of soil contaminated with crankcase oil at 2, 4, 6, 8 and 10 weeks a er
on available phosphorus could further be attributed to improvementgjanting (WAP). e result showed signi cant (P<0.05) treatment

on soil pH and organic carbon of amended plots (Table 3). is iSe ect on plant height relative to control at di erent sampling periods.
because high pH and organic carbon in soil has positive in uence asimilarly, there were signi cant (P<0.05) di erences among treatments
soil available phosphorus. Signi cant exchangeable Calcium could Replant height at di erent sampling periods. e plot amended with a
attributed to characteristic of strongly weathered soils of the tropics argmbined poultry droppings and NPK fertilizer had tallest maize plant
already high calcium content at pre-planting period. is nding isin at 2, 4, 6 and 10 WAP compared to control and plots amended with
line with the observation of Ref. [30]. Abii and Nwosu that Ca|CiUfT'pou|try droppings and NPK fertilizer, respectively. ese were 34, 27,
was high and signi cant due to strongly weathered characteristics @69%; 35, 13, 20%; 2, 31, 12% and 14, 22, 16% respectively taller mai
tropical soils. e signi cant CEC could be attributed to positive e ects plants in plot amended with combined poultry droppings and NPK
of amendments on one hand and improved values of soil pH, availaljigtilizer compared to control, plots amended with poultry droppings
phosphorus, organic carbon and exchangeable Ca, Mg and Na on

the other (Table 3). Superior performance of combination of poultry

droppings and NPK fertilizer treatment on improving nutrients of soil

compared to other treatments could linked to higher mineralization

which spurred higher microbial degradation of hydrocarbon ail. is

nding is in line with the report of Adesodun [1] that higher microbial

action on hydrocarbon oil increased soil productivity.

Heavy metals concentration in soil

Table 4 shows e ect of di erent sources of manure on heavy metals
concentration of soil contaminated with crankcase oil. Results indicate
that there was no signi cant (P<0.05) treatment e ect on heavy metals
concentration of soil. Heavy metals of control were higher than the
values obtained in amended plots, respectively. e values of Pb are
25, 33 and 55% higher in control compared to plots amended with
poultry droppings, NPK fertilizer and combination of droppings and
NPK fertilizer. Cadmium was 10 and 20% higher in control relative to
plots amended with NPK fertilizer and combined poultry droppings
and NPK fertilizer.

Higher concentration of Pb and Cd in control relative to amended
plots indicates that crankcase oil contamination could be remedied
through di erent sources of manure amendments. is nding is
in line with Anikwe [34] who reported that organic wastes could be
used to ameliorate heavy metals concentration in soil contaminated
with spent lubricant oil and increase its productivity. Low values of
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of poultry droppings and NPK fertilizer had superior performance in
increasing and sustaining soil productivity when compared to other
treatments. It could be recommended that di erent sources of manure
be used to ameliorate and sustain productivity of soil contaminated
with crankcase oil.
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grain yield of maize ofo contaminated with crankcase oil. Results
indicated that grain yield of maize in amended plots was signi cantly
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with poultry droppings and NPK fertilizer. e increase in grain yield

of maize is as follows PD+NPK>PD>NPK>C in the treatments.

e low grain yield in control could be due to poor physical and
chemical properties of the soil (Tables 2 and 3). is implies low
nutrient utilization in the soil [37]. Similarly, Brady and Weil [3] noted
that productive capacity of soil contaminated with spent lubricant oil
was degraded. Mbah et al. [4] reported low maize grain yield in spent
oil contaminated soil. e signi cant increase in grain yield of maize
in plots treated with di erent sources of manure and particularly one
receiving combined poultry and fertilizer treatment could be linked to
improvements in physical and chemical properties of soil (Tables 2 and
3). Similar observations were made [23,27,38] of signi cant increase in
grain yields of maize in soil amended with organic wastes. e grain
yields of maize were below global maize yield of 2:5 [88 and
high value according to the recommendation of NPAFS [40,41] under
di erent sources of manure treatment and control.

Conclusion

e result of this study had shown that amendment of soil
contaminated with crankcase oil with dierent sources of manure
improved soil properties and agronomic yield of maize and generally its
productivity. Signi cantly higher e ect of treatments was obtained on
aggregate stability, gravimetric moisture content, available phosphorus,
exchangeable calcium, cation exchange capacity, maize plant height
and grain yield of maize in amended plots relative to control.
Comparatively, the plot amended with combined sources of manure
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