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Relationship between rural women Employment and empowerment

Khatereh siyar

Department of Agricultural Economic, Islamic Azad University, Qaemshahr Branch, Iran
*Corresponding author: khaterehsiyar@yahoo.com

Abstract: Macroeconomic view of employment of different aspects such as creating income, production and
entrepreneurship, science and technology development, etc. is important, and gives the dignity, status and social
position and a sense of confidence from the social viewpoint of man. Working and use of inherent forces, skills and
knowledge and personal management to begin to work and to accomplish the activity, are not specific to particular
groups. Men and women can work in a community and yet affect it with job situations that are provided to them or

they themselves create.

[Khatereh siyar. Relationship between rural women Employment and empowerment. Academia Arena,
2011;3(5):1-5] (ISSN 1553-992X). http://www.sciencepub.net.
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1- Introduction:

Employment rate, like any social and economic
variables directly or indirectly are affected by many
factors among which can be reported the production
rate, investment, wage levels, price level, government
policies and foreign trade. Each of these factors may
be positive or negative effects to be followed. Such
factors and how they impact on employment rates,
have a great influence in planning and policy and
making coherent and efficient policy formulation
(Amiri, 2000).

However, experts believe that China in contrast
to other nations, especially developing countries,
participation rate of women labor force is in high level
and also their participation rate in the villages are a
little more than cities. However, this participation is
evident in most areas that the dominant form of
employment is agriculture (lahsaeizadeh, 2004).

Aside from the economic role of women that
clearly has been made in the past decades, the vital
role of women in social and cultural dimensions of
development process in rural areas has remained
hidden from the polls. They train the next generation
of farmers and teach them the next generation
necessary knowledge. A Chinese proverb says, "If
training a man, just training a man but if you teach a
woman you teach a family." Women are local
knowledge and local educators themselves, in
preparing and providing food, health treatments and
cultural values are the next generation (Fami, 2003).

Increasing Suffrage, lack of relying on vast
patriarchal families, increasing cultural
acknowledgment, relation with newer institutions,
having intellectual independence, making decision for
marrying, occupation, emigration and etc are those
rights that they gain. gaining aforementioned rights by
women in context of cultural and social framework
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followed some changes that maybe lead to
disfunctions and even create disorders and
abnormalities at traditional , familial and kinship
relations that dominated on villages (Fakhraee 2002) .
What that performing credits programs, has
made in recent years, was on broad outlook with
purpose to access to same results as above findings.
Thus, in one inclusive outlook , it is possible to
use micro-credits programs to solve those issues which
involved with rural women’s economic limitations, so
that lead them toward social empowerment, in the
context of economic growth(Rahmani andalibi, 2001)

2- Criteria of empowering women:

Enabling as a theory of policy making for women, in
it present five criteria:

Welfare, access, Concientisation, participation and
control.

2-1- welfare criteria :

In this criteria, men and women as human resources of
development should enjoy of desirable welfare
conditions and equality (Paknazar, 2000).

Most of timing developmental programs, have worked
on base of women’s welfare. They have considered
and provided some services for women who were
passive recipient of these services. But these services
were limited to physical needs and mostly were
considered to revive their role of productivity, again.
sometimes , it has been said that this approach has
begun at colonial era and has considered women from
poor country and intended services for them that dose
not exceed from that poverty level . Agricultural and
industrial projects were designed for men and social
programs for women and children. Most of welfare
programs were inadequate or its success was limited.
Considerable point in this criteria is that men and
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women as human resources of development should
enjoy equality and desirable welfare conditions. At this
stage, women’s material welfare and their enjoyment
of welfare programs, compared to men (nutrition,
death rate and ...) were considered. And women’s role
as producer to supply their own needs isn’t very
important.

2-2- access criteria :

Lack of access or limited access for women to sources
including (fields, job, capital and training) cause that
their functions at production is less than men
(Paknazar 2000). Access to facilities, sources,
designed program and projects for women and access
to schools and ... are in this part. Just whenever most
of other legal, cultural and social issues being solved,
men and women would equally access to sources and
facilities. Concept of enabling at this stage is that
women have equal right to access to sources at family
and greater society.

2-3- Concientisation criteria

Women should know that their problems aren’t due to
their individual inefficiency and shortage but it has
emerged by social system in which discriminations has
become formal and acceptable issue. (Araghzadeh,
2002). This stage is more critical and important than
other stages. Because women can participate at
development activities not just be passive users.
Women have real equality at development, just when
be aware. Concientisation will help to increase
women’s ability to equality at participation at society.
At this stage, women face with critical analysis with
society and will find that what has been considered
natural and unchangeable reality, is changeable.
(Bakhshoodeh, 2005).

2-4- Participation criteria

One the most important items that this criteria has
considered , is men and women’s equal participation at
decision making process of affairs of family at society
(Paknazar 2000 ) . Men and women both should
participate at process of assessment needs, designing,
performing and evaluation of projects and
development programs (UNICEF, 1998). In summary,
this criterion means women’s participation at all stages
of surveying needs, detecting problems, planning,
management, performing and valuation.

2-5- Control criteria

This criterion emphasize on this point that in addition
to equal access of men and women to development
sources , they must have adequate control on these
sources that this issue is balance criterion , between
men and women so that no one exceed other one
(Paknazar 2000 ) . Women should have opportunities
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for decision making at workplace and home. If woman
is producer, should be shared with part of her interest
and wage. Women like men, should be able to choose
her individual and social field and able to make
decision and also development activities should be
facilitator of these processes.
FAO (food and agricultural organization) addresses
these three purposes as strategic goals while enabling
women:
1- equality between men and women to access
production sources
2- women’s participation at policy and decision
making
3- decreasing rural women’s workload and
increasing job opportunity and income for
them (Paknazar 2000 )
within theoretical framework of enabling women ,
having control on sources is presented as highest stage
at women'’s participation process on development , but
existing data at most developing countries , indicates
that not only rural women haven’t any control on
financial resources of family but even they were
deprived to access to sources and credits , specially
through formal credits system (Shaditalab, 2002 ) .
The question that arises here is that what relation is
there between enabling women and micro-credits
programs? Nowadays, micro-credits are considered as
effective mechanism to eradicate poverty for women.
Interests of micro-credits further increasing women’s
income, include:
- improving women’s role in family
- Increasing women’s confidence, not
only through obtain financial success

through  business activity, but
through increasing women’s access
to social services and

communication with other women.
- Changing at social level (social class)
at perspective of women’s role.

3- Factors affecting disparities in employment:
Regarding the employment of women should be said
that some developing countries and third world have
some barriers in women's employment way. Major
barriers in this area include:

3-1 - Economic barriers:

A - emphasis on non-economic characteristics and
roles of women b - private sector avoiding the
investment in busyness jobs; C. - no diversity or low
diversity in employment opportunities for women; D -
high labor costs women for employers; e - women
aren't the capital owner(Arefnia, 2004).

3-2 - Social Barriers:
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A - llliteracy and low literacy level;

B - Women not having the technical and professional
skills;

¢ - Discrimination and the difference in the
socialization process of men and women in society;

d - Women early marriage, and

e- Heavy housekeeping duties (Banihashem, 2002).

3-3 - cultural barriers:

A - Attitudes and community attitudes to women's
duties;

B - Emphasis on housekeeping activities and social
isolation of women;

C - There are certain traditions and beliefs in families;
D - There is male-dominated culture;

E - Discrimination and community attitudes to women,
F- Some inappropriate work environment in terms of
ethical issues (Kamali, 2004).

3-4 - political obstacles:

A - Lack of participatory political institutions;

B - Low chance of women to earn Government
officials;

C - The power structure and political plays.

Span the range of these barriers indicate that except a
coherent and consistent planning and extensive efforts
at the national level, can not achieve women's
employment improvement even in the long term
(Khani, 2000).

Results and discussion:

Women as an effective member of society, can
crystalline their lead roles in various responsibilities
formations. These responsibilities include promoting
the concept of participation and employment in life
and building the suitable areas for freely activity and
introduce the right of economic management,
ownership and.... This requires that all fees and
necessary training for women to be considered. Due to
the fact that the concept of women's participation, is
not necessarily the female employment, although
certainly part of the participation of women will be
crystallized in their employment, but in this context,
home and family affairs by women and their role in
nutrition and child growth and Their education are also
many responsibilities that women often are responsible
for them. Throughout history we have always been
seen that women have always been active but in
culture and tradition, this mentality largely exists that
if the job exists, it would be for men. Because they are
responsible for their families Economic or wherever
there is a good opportunity for participation, men have
a prior right.

Perhaps the reason that women are less
important in the development is this thought and
action. Because women are in occurred opportunities
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in the second stage, or even sometimes do not come
into account.

Zanjani in the article "Women's Empowerment"
according to economic, social and cultural
characteristics, one of the important subjects that have
investigated is the effect of number of children in
female employment in urban and rural communities. In
Iran urban, employment opportunity population
continually reduces by increasing the number of
children. This reduction is weak, up to the third child
and then takes the intensity. So that the employment
opportunities of women decrease in pay to first child
to the second 3 / 2 percent and the second child to the
third 9 / 6 percent, while this reduction from third
child to the quarter is 3 / 27 percent. But in rural
society due to the household problems, type of activity
and employment, increasing numbers of children not
only make no reduction in women employment
opportunities so with increasing the number of
children, women's job opportunities is also growing
and by having 7 child reaches its peak. Since then
relegated to minor finds, in a way that employment
opportunities of rural women that has nine child is
equal to the job opportunities of a woman with one
child. Thus children are effective on women
employment so that increasing the number of children
in urban society has negative effect and in rural society
has positive effect (Zanjani, 2002). Lhsay Zadeh in a
research by the name that (considering the role of
Iranian rural women in the economic scene), first
specified the women's place in job structure, and then
compared it with the job site of rural men. His study
demonstrated that the employment of rural women is
important as men. Because the rural economy includes
three separated and also related parts, namely
agriculture, industry and services and the author, with
the share of women in agricultural activities come to
the conclusion that in addition to their considerable
added value contribution in agriculture, unfortunately,
the real value of their activity is not known has been
formed in the article. (Lahsaeezadeh, 2004)

Safiri in his PhD thesis, as "study of
quantitative and qualitative aspects of women's
employment and its relationship with economic
development"”, knows that a part of the employment
problems is because of some barriers that relates
countries structure and also other parts is because of
some non development barriers an some parts is also
from the social - economic, and cultural barriers as
development obstacles.

In some countries where are not appropriate and much
needed job, women are damage more. In some where
that the social hierarchy is base on physical strength,
force and tyranny both in the family system and the
hiring of women in institutions and organizations
makes the difficult situation for them. Surely also the
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cultural background are continuing these economic
and social conditions, Safiri, the knows the Personality
barriers and physiological barriers as non-
development knowledge barriers and he say they are
effective on women's employment (Safiri, 2000).
Razavi during a study has shown those women's
achievements in academic and social areas in the past
30 years; according to their status in the labor market
has not improved. Women's participation rates are low
and their non- employment rates increase in these
years their and their career options are still limited
(lahsaeizadeh, 2004). Hashemi (2000) with the
employment status of women in Iran has shown that
the rate of economic participation of women in Iran
were similar with developing countries, while their
literacy and education rate are comparable with
advanced countries. He believes that formal
institutions, namely laws and regulations have the
most effective on women's employment levels that in
their turn are under the social and cultural effects.
Bamdad during his study on socio - economic
status of women has shown that social and economic
improvement of society is associated by increasing
employment rate of women. There are also differences
in cultural and social discrimination between men and
women, is a serious obstacle in increasing the
economic participation of women. Finally, increasing
women's economic participation is the function of
social development — economic factor (Banihashem,
2002).
The positive effect of government spending in women
employment indicates the fact that, there are
limitations and discrimination for women in the labor
market that the market mechanism can not destroy it
thus recognizing these limits, discrimination and
government intervention in the market (of course in
cooperation with people) is necessary to eliminate
them.
Today there is this belief that communities rather than,
affected by mood men and environmental conditions,
affect by personality and education of women. Thus in
the process of economic and social development,
women affects are more than men, and the non-
developed countries have understood the undeniable
fact that to achieve the economic development should
employ women creative and effective forces. Structure
of female employment in different countries shows
that there is a direct relationship between population
growth and increasing employment rates of women. In
other words, in countries where female employment
rate is lower, the population growth and economic
development is slower.
So if the state goal and the country's development
policies, be the attention to women's active
participation in society as half of the labor community,
the cultural, social, political and economic area of
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their presence should allow to provide till we can use
their intellectual power, creativity, innovation and The
large number of workforce innovation for family and
society economic development, otherwise, with the
slogan and write policies and strategies and using no
proper tools and executive Migration, like the former,
manpower of this huge group saw little presence in the
various community activities.

Different economic sectors (particularly industry and
service sector) have the capacity to create many job
opportunities for active participation of rural women
that can be more benefit in more employment
opportunities. Some variables such as marriage to
divorce ratio, the share of government expenditure of
GDP, the degree of development and
Underdevelopment, number of children born and
household expenditure are impressive on rural
women's employment rates. Thus, if policy makers
intend to predict the employment status of rural
women, they should attend to affective factors on this
group employment.

*Corresponding Author:

Khatereh siyar

Department of Agricultural Economic, Islamic
Azad University, Qaemshahr Branch, Iran

E-mail: khaterehsiyar@yahoo.com

References:

1. Cavalcanti, Tiago V. de V. and Jos’e Tavares
(2005), Assessing he “Engines of Liberation”:
Home appliances and female labor orce
participation, web.ics.purdue.edu/~tcavalca/

research/ EnginesofLiberationOct2005.pdf,
Page 1-14.

2. Del Boca, D. and M. Locatelli, S.
Pasqua(2000), Employment excisions of
Married Women :Evidence and
Explanations,CHLD orking Papers, n. 8, page
1-20

3. Del Boca, D. Rolf Aaberge, Ugo Colombino,
John Ermisch, Arco Francesconi, Silvia Pasqua
and Steiner Strom(2002), about market
participation of women and fertility: the effect
of social
policies,www.frdb.org/images/customer/
paper_delboca. Pf, Page 1-170.

4. Emadi, M. H (2001). Women and political
participation. Center for Women's Participation
President, zeitoon, publication.

5. Fami. Sh (2003). Analytical process to
determine the educational needs - extension of
rural women (Part 1). Jihad Magazine, No. 243-
242.

6. Fani, Z. (2001). Structure of women's
participation in agricultural development.

aarenaj@gmail.com




Academia Arena, 2011:3(5)

http://www.sciencepub.net

10.

11.

12.

13.

14,

15.

16.

17.

18.

Journal of Agricultural Economics and
Development, conference papers, women
participation and Agriculture 1400, Journal No.
3, Publishing Ministry of Agriculture.

FAO (1998). Women in agricultural
development. (Translated by: Salehnasan. GH).
Publisher: Management studies and studies and
promoting people's participation = Deputy
Agriculture (the former). Pp 46-42.

Ghaffari, GH (2005). The role of women and
social development. Women's Magazine, No.
10, p. 15.

Hashemi, M. (2000). The role of socio -
economic rural women. Journal of Agricultural
Economics and Development, the third year,
special role of women in agriculture. Tehran:
Ministry of Agriculture publications.

Kamali, A. (2004). Participation of women in
development approach prerequisites and
obstacles. Women's Research Quarterly, No. 1,
Tehran: Press Center Tehran University
women's studies. P. 14.

Khani, F (2000). Position and role of women in
rural development process (case study of Gilan
province). PhD thesis, Terabit Modarres
University.

Lahsaeeizadeh, a (2004). Class base of rural
women in lran. Journal of Agricultural
Economics and Development, conference
papers, women participation and Agriculture
1400, Journal No. 3, Publishing Ministry of
Agriculture. P. 14.

Lahsaeeizadeh, a (2001). Sociology of rural
development. Tehran: Publication Days, p. 58.
Mammen, Kristin and Christina Paxson (2000),
Women’s work nd economic development,
Journal of Economic Perspectives, volume 14,
Pages 141-164.

Mehrabi, Bshrabady, H. (2000). Effect on the
employment status of agricultural technology
development and training of rural women in
Iran. Journal of Agricultural Economics and
Development, conference papers, women
participation and Agriculture 1400, Journal No.
3, Publishing Ministry of Agriculture.

Mincer, J. (1995), Labor force participation of
married women inAliech Amsdon (Ed),
Economics of Women and Work, Colombia:
Penguin Books.

Movahedi, R. (2005). Women farmers and
extension activities effectiveness. Monthly
Jihad, No. 249-248.

Safiri. Kh (2000). Quantitative and qualitative
aspects of women's employment and its

http://www.sciencepub.net/academia

19.

20.

21.

22.

relationship with economic development. PhD
thesis, Terabit Modarres University.

Saleh nasab (2004). Role of women in
agricultural development. Jihad Magazine, No.
197-196.

Shah N.M. (1995), Changes in women role in
Pakistan: Are the volume and pace adequate?
The Pakistan Development Review, 25(3),Page
667-684.

Souri, M (2002). Rural women and food
Importance (new status and future prospects.)
Tehran: zeitoon Publications. Center for
Women's Participation presidency.

Sultana, N., H. Nazli, and Malik (1999),
Determinants of women time allocation in
selected districts of rural Pakistan, The Pakistan
Development Review, 33 (4),Page 1141-1153.

4/26/2011

aarenaj@gmail.com




Academia Arena, 2011:3(5)

http://www.sciencepub.net

21

Recommended by

[ . ----21
1553-992X). http://ww sci encepub. net .

20 60

MBA

4

y-tx@163.com

. Academa Arena, 2011;3(5):6-11] (1SSN


http://www.sciencepub.net/
http://wiki.mbalib.com/wiki/%E7%B3%BB%E7%BB%9F%E7%90%86%E8%AE%BA
http://wiki.mbalib.com/wiki/%E8%80%97%E6%95%A3%E7%BB%93%E6%9E%84%E7%90%86%E8%AE%BA
http://wiki.mbalib.com/wiki/%E5%8D%8F%E5%90%8C%E5%AD%A6
http://wiki.mbalib.com/wiki/%E7%AA%81%E5%8F%98%E8%AE%BA
http://wiki.mbalib.com/wiki/%E8%B6%85%E5%BE%AA%E7%8E%AF%E7%90%86%E8%AE%BA
http://www.hudong.com/wiki/%E4%B8%89%E6%97%8B%E7%90%86%E8%AE%BA
http://www.hudong.com/wiki/%E7%A7%91%E5%AD%A6%E7%90%86%E8%AE%BA
http://www.hudong.com/wiki/%E9%9D%A2%E6%97%8B
http://www.hudong.com/wiki/%E7%89%A9%E7%90%86%E5%AD%A6

Academia Arena, 2011:3(5)

http://www.sciencepub.net

la

()b



Academia Arena, 2011:3(5) http://www.sciencepub.net

e

| L&

— 4 SREABI TS

B 2. — =8 =hematBE&ETAE.

2



Academia Arena, 2011:3(5) http://www.sciencepub.net

B 5. - =B —faE 5 A,

B 4. £k BB AT



Academia Arena, 2011:3(5) http://www.sciencepub.net

B 5 S EMmFEFER

10



Academia Arena, 2011:3(5)

http://www.sciencepub.net

[0 ]

(210 ]
[3]
[4]
[5]

[6] )

7]
(8]
(9]

4/8/2011

1982

3

2002 5

2003 9

1990 5
2003

11

2004 12
2010 11
2007 9
2008 2008



Academia Arena, 2011:3(5) http://www.sciencepub.net

----21 5
Recommended by y-tx@163.com
2005 462
[ . ----21 5 . AcademiaArena, 2011;3(5):12-19] (ISSN
1553-992X). http://www.sciencepub.net.
2005 1
462
QCD
“ ” 2011
" 22
” 13 ” 303 13 22 ”
22
1 1992
13 ” TOE
1 13 ”

12



Academia Arena, 2011:3(5)

http://www.sciencepub.net

2 303
3 197
2
1
1989
AdS
2
3
80
3
2007 11

“ 19
50%

AdS

AdS

13

1
AdS
AdS
0 D-
“ 58
2007

11

56000



Academia Arena, 2011:3(5)

http://www.sciencepub.net

3 ” 3 ” 40

15 1994

50 10

15
3 ” 8
QCD
21
1
21
DNA
DNA
0 1
21
0 N N33

14

2009

AT



Academia Arena, 2011:3(5) http://www.sciencepub.net

3 0 1
3
62 QCD
2011 4 21 “ ”
120 NGB522
2
13 ” 1/3
9 “ ”
LHC QCD
QCD
1
LHC 20
2 LHC
- QCD
6
8
QCD
QCD
3
D_
D_
QCD QCD
QCD QCD
QCD -

15



Academia Arena, 2011:3(5)

http://www.sciencepub.net

1974

1962

1968

30

1981

3 2200
QCD

21 “

1963

99%

16

1982 6

18

1956 11

1959

1965

90%

20



Academia Arena, 2011:3(5)

http://www.sciencepub.net

t1

t2

1 t2

t1 t2

187 4) 210 1) T 0 @2
1962
“ 187 (4) T 1
T 2 T
2 “
2 T 2
230
16

17



Academia Arena, 2011:3(5)

http://www.sciencepub.net

3 QCD
1
QCD QCD
1958
QCD
2 2011
QCD 21
QCD
QCD QCD
QCD
3 1982 6 20
1960
QCD “
4 QCD
QCD

17

QCD

18

QCD

QCD

QCD

90%
1984

QCD

QCD

QCD

QCD

100%

1965



Academia Arena, 2011:3(5)

http://www.sciencepub.net

6 QCD

QCD

Cc QCD

QCD

[0 ]

21 ]

[3]

[4]
[5]

(6]

[7]

[5]
[9] 1982
[10]

5/7/2011

QCD

QCD

2002 5

2003 9

1990 5
2003

2005

19

1968

1

1

QCD

2010

2007 9

2008

QCD

2004 12
11

2008 5



http://www.sciencepub.net Academia Arena, 2011:3(5)

Treatment of Nile tilapia, Oreochromis niloticus, using Neem leaf extract against Aeromonas hydrophila
infection

Walid S.S.El- Shamy" and Mona M. Ismael’and Hussien A.M.Osman*

1. Hydrobilogy department, National Research center, Dokki, Giza, Egypt
2. Fish disease and management Dept. Fac.Vet. Med. Seuz Canal Unv.
dr.hussien_osman@yahoo.com

Abstract : Nile tilapia Oreochromis niloticus was injected 1x 10% cfu/ml with a strain of the Gram- negative
bacterium, Aeromonas hydrophila. After inoculation, the disease signs began on the 5" day as a haemorrhagic spot
at the site of injection and the lesion subsequently progressed in size, inflammation of the anal opening and asitis.
After this period, the mortality of infected group was 10+5% daily; hence, they were dip treated with an aqueous
Azadirachta indica leaf extract at 1g/l for 10 min. daily for 30 days until the lesions healed completely. The
hematological and biochemical parameters of infected and control fishes were monitored on the 10",20"and 30"day.
The white blood cells WBCs:10°mm™counts significantly increased on thel0th day of treatment and in treated fish
on the 30" day. The red blood cells count RBCs: 10°mmsignificantly decreased on the 10" day. The hemoglobin
Hb and hematocrit PCV decreased significantly in infected fish and in treated fish on the 10" day and this value
returned to the normal value on the 30™ day. serum protein level significantly increased in treated fish. In infected
fish it decreased sinficantly.serum glucose, cholesterol and serum calcium levels were significantly lower in control
fish when compared with treated fishes. In infected fishes levels of them continued to decrease significantly, The
results indicate that after dip treatment A. indica aqueous leaf extract fishes exhibited a significant increase in serum
glucose, cholesterol, total protein, RBC, Hb and PCV.the fish treated and nearly become normal after infection
with Aeromonas hydrophila these for the treatable and immunestimulant action of A. indica aqueous leaf extract .

[Walid S.S.El- Shamy and Mona M. Ismael’and Hussien A.M.Osman. Treatment of Nile tilapia, Oreochromis
niloticus, using Neem leaf extract against Aeromonas hydrophila infection. Academia Arena, 2011;3(5):20-27]
(ISSN 1553-992X). http://www.sciencepub.net.

Key words: Nile tilapia Oreochromis niloticus-, Aeromonas hydrophila- hematological - biochemical parameters-
aqueous Azadirachta indica leaf extract.

in terms, since most bacteria which are
termed“opportunistic” usually do not cause disease
unless other factors are involved, and those bacteria
which are considered a “pathogen” cart cause disease
regardless of other factors. However, the term
“opportunistic pathogen” conveys that Aeromonas
hydrophila always is capable of producing disease if
given the chance.wound or abrasions facilitate
infection by opportunistic pathogens such as Aero-
monas hydrophila (Ventura and Grizzle, 1998; Elliott
and Shotts, 1980). Generally, the external symptoms of
disease are hemorrhagic spots in the body. This
requires information on severity of problem in
aquaculture then mention of potential for antibiotic
resistance using current treatments (Aoki and Kgusa,
1971). Boremann (1989) reports the occurrence of an
antibiotic resistant strain of A. hydrophila in mirror
carp (Cyprinus carpio) isolated from skin, organs
(mixed samples of heart, liver, pancreas and spleen)
and intestinal tracts against 50 mg/l ampicillin, 30
mg/l chloramphenicol, 30 mg/l kanamycin or 20
mg/l  chloretetracycline.  Nevertheless, despite

1. Introduction

Aeromonas hydrophila causes disease in fish known
as  “Motile  Aeromonas  Septicemia”  (MAS),
“Hemorrhagic Septicemia,” “Ulcer Disease,” or “Red-
Sore Disease.” The many synonyms of this disease
relate to the lesions caused by this bacterium which
include septicemia where the bacteria or bacterial
toxins are present within numerous organs of the fish,
and ulcers of the fish’s skin. Aeromonas hydrophila is a
ubiquitous gram-negative rod-shaped bacterium which
is commonly isolated from fresh water ponds and
which is a normal inhabitant of the gastrointestinal tract.
The disease caused by this bacterium primarily affects
freshwater fish such as catfish, several species of bass,
and many species of tropical or ornamental fish. Many
have considered Aeromonas hydrophila to be an
opportunistic pathogen. This seems like a contradiction
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various treatment methods (Das and Das, 1993) to
date no effective control measure is available
(Anbarasu et al., 1998) for septicaemic conditions
caused by A. hydrophila.

Neem, is known for its antiviral, antibacterial
and antifungal properties and has been aptly known
as the village dispensary for the past 2000 years
(Biswas et al., 2002). It is referred to by the US
National Academy of Sciences as “a tree for solving
global problems” (Schmutterer, 1995; Singh et al.,
1996) since it is a rich source of unique natural
products for development of medicines against various
diseases (Govindachari, 1992). The neem leaves
contains  nibin, nimbinene  desacetylnimbinase,
nimbandial, nimbolide and quercentin. Oral
administration has even been attempted to treat fish
infected with epizootic ulcerative syndrome (EUS)
(Lilley et al., 2000). Consequently, the present study
describes the potential recovery of O.niloticus
infected with A. hydrophila after herbal treatment
with neem leaves water extract and associated
hematological and some biochemical changes.

2. Materials and methods :

2.1. Bacterial strain :

A. hydrophila was obtained from the

Hydrobilogy Department National Research Center.

It had been identified after . Subcultures were
maintained on tryptone soya agar slopes at 5 °C and
routinely tested for pathogenesis (Joseph and
Carnahan, 1994) by inoculation into apparently
healthy Oreochromis niloticus . A Stock culture in
tryptone soya broth was stored at-20 °C .

2.2. Fish

Cultured Nile tilapia O.niloticus (average weight
= 40 + 10 g) collected from a private fish farm at
Kafer EI-Sheikh Governorate. The fish were
transported to the laboratory in plastic bags (5 1)
filled with oxygenated water and acclimatized in a
stock tanks to laboratory conditions for 2 weeks
under normal conditions (23 £ 2 °C). They were
fed with commercial fish ration throughout the
period of study and water was changed once a day.

2.3. Growth of A. hydrophila :

A. hydrophila was cultured on tryptone soya agar
and harvested in tryptone soya broth . The broth was
incubated overnight in a shaker for 12 h at 20°C and
centrifuged at 10,000 rpm for 20 min at 4 °C; the
supernatant was discarded and the bacterial pellet was
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washed three times with phosphate buffered saline
(pH 7.2) and prepared to 10° cfu/ml as determined using
a Neubauer hemocytometer slide (Yadav et al., 1992).

2.4. Infectivity experiments

After 2 weeks of acclimation, fish (100) were
injected intraperitoneally 1P with 100 pl of A.
hydrophila at a concentration of 10°~10'° cfu/ml to
induce ulcers in order to determine the LC50 value
for experiments.

2.5. Preparation of aqueous Azadirachta indica
(Neem) leaf extract: :

Azadirachta indica (A. indica) leaves were
obtained from the nurseries of the Ministry of
Agriculture , dried and finely chopped, then
dissolved in tap water, at a concentration of 500 g
of dried leaves per liter of water, for 24 h at room
temperature (as described by Cruz et al., 2004).
The mixture was filtered and the extract (500 g/l)
was used immediately in the experiments.

2.6. Experimental design :

Fish were divided into three groups of 10 each in
triplicate, as follows:

Group 1: control fish injected with distilled water.
Group 2: ulcer induced fish, non treated.

Group 3: ulcer induced and dip treated with 1 g/l
aqueous neem extract (15 min /day for 30 days).

2.7. Collection of blood samples

Approximately 0.05 ml of blood was collected in
with a 20-gauge needle from six fish in each group
caught randomly on the 10th, 20th and 30th day . The
temperature of the samples was kept at 4 °C; EDTA
and an aqueous solution of heparin were used as
anticoagulants . To allow complete healing of the site,
the samples were collected from either the right or left
side of the fish on a given day. Half of the blood
sample was used for hematological examination and the
remaining half was stored at 4 °C for further
biochemical analyses.

2.8. Hematology and biochemical indices:

The red blood cell counts (RBC: 10° mm™ ®) were
determined in a 1:20 dilution of the blood sample in
Hayem’s solution and the white blood cell counts
(WBC: 10* mm~ 3) from a 1:200 dilution of the blood
sample in Turke’s solution with a Neubauer
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hemocytometer.  The  average of triplicate
microhematocrits were used to determine the red blood
cell volume at 10,000 rpm for 5 min (PCV: %) (Larsen
and Snieszko, 1961). Hemoglobin (Hb: g/dl) was
determined by the cyanhemoglobin method. A 20 pl
blood sample was drawn from a heparinized
capillary tube and mixed in 5.0 ml of
cyanhemoglobin  reagent  (Hycel). Hemoglobin
concentrations were determined at 540 nm with a
Beckman DU spectrophotometer (Yokoyama, 1960;
Larsen and Snieszko, 1961; Larsen, 1964; Hesser,
1960; Houston, 1990). The packed cell volume
counts (PCV: %) were read after centrifugation for 10
min. After reading the hematocrit, the packed
erythrocytes were discarded and the plasma was
stored at — 12 °C, and subsequently the biochemical
indices were determined with a Hitachi 704C
instrument. These included total protein (TP: g/dl),
glucose (GLO: mg/dl) and cholesterol (CHO: mmol/l)
which were determined spectrophotometrically in the
UV area, whereas the calcium contents (CAL: mmol/l)
were determined by flame emission photometry
(Hawk et al., 1954).

2.9. Statistical analysis

Data are presented as mean = S.D. of the number of fish
per group. Hematological and biochemical parameters
were analyzed using the student’s t-test to compare the
difference in values between infected, herbal treated and
the normal (control) fish

3. Results :

3.1. Clinical signs of Oreochromis niloticus after
infection:

At the site of administration (10° cfu / ml) of A.
h?/drolghila pathogen, ulceration commenced as
sloughing off of scales, followed by the occurrence of a
hemorrhagic spot all over the body which progressed to
form an epidermal lesion (Fig 1). The lesion expanded in
diameter and depth affecting the muscles (Fig 2). and
infected fish died within 20 days. After A. indica dip
treatment, the lesion decreased in diameter before
healing completely treated after 30 days. Fish dipped
in agqueous Azadirachta indica (Neem) leaf extract
showing some nervous manifestations and respiratory
distress expressed as increased opercular movement
surfacing and gulping the atmospheric air .

Fig (1) Oreochromis niloticus showing hemorrhagic spot all over the body with slouphing of scales after IP injection
of A. hydrophila
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Fig (2) Oreochromis niloticus showing abrasions on the dorsal muscles after injection of
A. hydropfila with exthiophalmia

Table 1: the results of the hematological parameters of infected and treated O.niloticus

Groups WBCs RBCs Hemoglobin PCV (%)
(10°mm-%) (10° mm) (g/dI)
10 20 30 10 20 30 10 20 30 10 20 30
days | days | days | days | days | days days days days days days days
3.15 3.15 3.15 231 231 231 | 1037 | 10.37 | 10.37 | 33.60 | 33.60 | 33.60
Control + + * + + + + + + + + +
0.31 0.31 0.31 0.16 0.16 0.16 0.61 0.61 0.61 3.20 2.20 3.20
Infected 3.86 4.16 4.72 1.75 1.62 1.67 5.63 6.09 560 | 1857 | 18.18 | 18.83
+ + + + + + + + + * + +
0.31 0.32 0.22 0.10 0.10 0.12 0.60 0.75 0.42 0.54 0.66 1.60
Treated 3.60 3.07 3.32 1.68 1.85 3.37 5.77 8.43 | 10.43 | 2023 | 21.90 | 32.37
* * * * + + + + + + + +
0.20 0.27 0.30 0.21 0.15 0.30 0.74 0.37 0.67 3.8 3.47 1.99

Table 2 : results of the biochemical parameters of infected and treated O.niloticus.

Groups Total protein (g/dl) Glucose (mg/dl) Cholesterol (mmol/l) Plasma calcium (m
mol/l)

10 20 30 10 20 30 10 20 30 10 20 30

days | days | days days days days | days | days days | days | days | days

Control | 3.34 | 334 | 333 | 119.0 | 119.2 1186 | 10.0 | 10.2 100 | 488 | 474 | 434
* + + + + + + + + + + +

132 | 163 | 134 | 16.93 | 14.82 1371 | 225 | 255 223 | 034 | 023 | 034

Infected | 2.76 | 233 | 238 64.0 | 60.07 56.10 | 4.37 | 3.92 431 | 330 | 293 | 288
+ + + + + + + + + + + +

069 | 0.61 | 039 | 11.97 | 11.31 956 | 1.03 | 1.07 121 | 046 | 054 | 032

Treated | 3.61 | 4.09 | 6.11 | 77.63 | 86.70 | 121.27 | 6.11 | 695 | 1056 | 3.62 | 4.55 | 5.02
+ * + + + + + + + + + +

096 | 0.88 | 0.88 | 15.57 | 14.38 1895 | 155 | 1.01 1.04 | 039 | 0.70 | 0.75
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3.2. Progression and healing of ulcers with A.
indica extract dip treatment :

At a concentration of 10° cfu of A. hydrophila/ml, the
mortality was 10% while at 10'° cfu/ml the mortality was
90% after an incubation period of 10 days. Hence, 10°
cfu/ml, the LC50 calculated over a period of 10 days,
was chosen since it was found to be optimal and ensured
50% survival (Brenden and Huizinga, 1986). The
hematological and biochemical changes were
monitored after 10, 20 and 30 days, after manifestation of
the disease and they were compared with the control
values.

3.3. Hematology results :

The values of the various indices for the A. hydrophila
infected, A. indica aqueous leaf extract dip treatment
and control fish are indicated in table (1.) The WBC
level of infected nontreated fish initially increased from
a control value of 3.15 + 0.14 to 3.86 + 0.31 on the 10th
day. After the 20th and the 30th day, the WBC level in
infected fish significantly increased to a maximum of
4.16 = 0.31 and 4.72 £ 0.22, respectively. The treated
fish registered a slight decrease in the level of WBC on
the 10th day (3.60 + 0.20) and on the 20th and the 30th
day further decreased to 3.07 + 0.27 and 3.32 + 0.30,
respectively. On the other hand, the RBC count in
infected fish came down from the control value of
2.31+0.16 t0 1.75 £ 0.10 on the 10th day and attained
the maximum decrease on the 20th and 30th day as
1.62 + 0.10 and 1.67 * 0.12, respectively. In the A.
indica treated fish, the RBC increased from the
minimum of 1.68 + 0.12 (10th day) to a maximum of
3.37 £ 0.30 (30th day). The hemoglobin level in infected
fish came down from the control value of 10.37 + 0.61
to a minimum of 5.63 + 0.60 on the 10th daﬁ and
registered a further slight decrease on the 30th day
(5.60 = 0.42). On the other hand, the Hb level in the
treated fish slightly increased from the 10th day to a
maximum of 10.43 + 0.67 (30th day). Hemoglobin
contents also appeared to show a decreasing trend in
infected fish and in treated groups it increased slightly.
The hematocrit level in infected fish initially decreased
from the control value of 33.60 = 3.20 on the 10th day
(18.57 £ 0.54). The hematocrit level in infected fish
significantly decreased (P < 0.001) to a minimum of
18.18 + 0.66 and 18.83 + 1.60 (20th and 30th day),
respectively. Although the hematocrit level decreased
in infected fish, in the treated fish it increased slightly
(P < 0.05) on the 10th day (20.23 + 3.8) whereas on
the 20th day it further increased (P<0.01) to 21.90 +
3.47 and reached near control value (32.37 £ 1.99) on
the 30th day (P>0.05).

3.4. Biochemical results :
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. The serum total protein level in infected fish initially
decreased from the control value of 3.34 £ 1.32t0 2.76
+ 0.69 on the 10th day table (2), whereas it
significantly decreased (P<0.01) to a minimum of
2.33 £ 0.61 and 2.38 + 0.39 on the 20th and 30th day.
The treated fish registered a slightly increased
level of serum protein on the 10th day 3.61 + 0.96,
whereas on the 20th and 30th day it further increased
to 4.09 + 0.88 and 6.11 + 0.88, respectively. The serum
lucose level in infected fish decreased significantly
?P<0.01) from the control value of 119.0 + 16.93 to
64.6 £ 11.97 on the 10th day. After the 20th and 30th
day, the glucose level further significantly decreased
(P<0.001) to a minimum of 60.07 + 11.31 and 56.10 +
9.56, respectively. The treated fish registered a
significantly increased (P<0.01) level of glucose on
the 10th day (77.63 + 15.57) and on the 20" and 30th
day it further increased to 86.70 + 14.38 and 121.27 +
18.95 (P<0.01 and P>0.05), respectively. The
cholesterol level in infected fish initially decreased
from the control value of 10.0 to 4.37 on the 10" day.
After the 20th and 30th day, the cholesterol level
significantly decreased (P<0.001) to a minimum of
3.92 and 4.31, respectively, in the infected fish. The
treated fish registered a slightly increased level of
cholesterol on the 10th day (6.11 + 1.55) and on the
20th and 30th day it further increased to 6.95 + 1.01
and 10.56 + 1.04, respectively. The serum calcium level
in infected fish initially decreased from the control
value of 4.88 + 0.34 to 3.302 + 0.46 on the 10th day.
After the 20th and 30th day, the plasma calcium level
significantly decreased (P<0.001) to a minimum of
2.932 + 0.54 and 2.875 £ 0.52, respectively. In the treated
fish, the value increased slightly on the 10th day (3.62
+ 0.39), whereas on the 20th and 30th day it further
increased 4.55+ 0.70 and 5.020  0.75, respectively.

4. Discussion

The clinical signs of fish injected with A.hydrophyla
were At the site of administration of A. hydrophila
pathogen, ulceration commenced as sloughing off of
scales, followed by the occurrence of a hemorrhagic spot
all over the body which progressed to form an epidermal
lesion. The lesion expanded in diameter and depth
affecting the internal muscles these results nearly agree
with Sharifuzzaman, and Austin, (2009). Medicinal
plants are environment friendly containing diverse
biologically active principles. Comparisons of the
sensitivity of different fish species to neem are
questionable, since the amount of active compounds in
a given weight of neem varies widely with the part of
the plant, its place of origin or even the individual tree
(Luo et al., 1999 and Winkler et al., 2007) The WBC
levels in infected fish initially increased from the
control level and after the 20th and 30th day the WBC
count significantly increased to a maximum whereas
in treated fish then decreased during the same period.
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Erythrocytic necrosis virus (ENV) infected fish have
also shown abnormal, dense, compact WBCs that
reached the highest level for 72 h (Haney et al., 1992).
In almost all infected fishes, the homeostatic processes
are extended beyond the normal limits due to stress
(Pickering, 1981). In the A. indica treated fish, the
RBC count increased (P>0.01) from the 10th day to the
30th day. The hemoglobin level in infected fish came
down from the control value on the 10th day to the 30th
day but the Hb level in the treated fish increased
slightly by the 30th day. The decreased hemoglobin
content may be brought about as a result of the swelling
of RBC as well as poor mobilization of hemoglobin from
the spleen and other hemopoeitic organs in Ictalurus
punctatus (Scott and Rogers, 1981). These facts
support the present finding that the significant
decrease in erythrocyte and hemoglobin content is
possibly due to hypochromic microcytic anemia caused
by the bacteria. In the A. indica treated groups,
reversible changes occurred since the levels recovered
after 30 days. Scott and Rogers (1981) showed a
significant increase of hemoglobin at Stressed-Sampled
48 h (SS48) and Stressed-Sampled 72 h (SS72) hypoxia
leading to elevated oxygen carrying capacity of the
individual erythrocyte 1. punctatus. Decreased RBC
counts, hematocrit and hemoglobin concentration
indicate that RBCs are being destroyed by the
leucocytosis activity in an erythrocytic anemia with
subsequent erythroblastosis (Haney et al., 1992). An
increase in hematocrit has been reported as a result of
oxygen deficiency (Holeton and Randall, 1967; Wood
and Johansen, 1972; Swift and Lloyd, 1974; Kirk,
1974). In our experiments, the hematocrit level
significantly decreased (P < 0.001) in infected fish on
the 20th and 30th day and in the treated fish increased. In
addition, other studies have reported that there is a
significant reduction in many other parameters as well.
For instance, the pearl spot fish Etroplus suratensis
when infected with EUS becomes anemic followed by a
significant reduction in RBC, Hb and PCV (Pathiratne
and Rajapakshe, 1998). Mitra and Varshney (1994)
obtained Catla catla and Labeo rohita with fungal
infection from fish farms and the infection resulted from
ulceration followed by hemorrhage on the dorsal
surface of the body. Chemical treatments with copper
sulphate, potassium permanganate and common salt
solution did not yield positive results. Significant recovery
was achieved with repeated intramuscular injections of
the homeopathic drugs heaper sulfer and arnica spray.

The serum protein level initially decreased in infected
fish from the control value on the 10th, 20th and 30th
day. Total plasma protein also increased due to the
destruction of RBCs and the resultant release of cell
contents into the blood stream (Haney et al., 1992).
Scott and Rogers (198 1) reported that the plasma protein
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values did not vary significantly (P>0.05) from that of
the control in infected fish. The total erythrocyte and
leukocyte counts in Stressed-Sampled (SS) and
stressed-reacclimatized (SR) fish did not vary
significantly from the control. The treated fish in our
experiment registered a slightly increased level of
serum protein between the 10th day to the 30th day. The
treated fish registered a significantly increased level of
glucose on the 30th day, which was similar to the
control fish values. The cholesterol and calcium levels
significantly decreased from the 10th day to the 30th
day in infected fish but the treated fish significantly
increased.

Herbal medicines employed to dip treat fish against A.
hydrophila pathogens typically contain soluble and
particulate components, both of which may generate
protective immune responses. The results indicate that
after dip treatment (A. indica aqueous leaf extract)
fishes exhibited a significant increase in serum glucose,
cholesterol, total protein, RBC, Hb and PCV.the fish
treated and nearly become normal these for the
treatable and immunestimulant action of A. indica
aqueous leaf extract.
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Abstract: Isolation of bacteria associated with engine oil contaminated soil was carried out. Five different mechanic
workshops within Gwagwalada were selected and five soil samples were collected from each site. 5 grams of
contaminated soil was added to 50ml of the enrichment medium and was incubated at 30°C for 5 days. The soil
samples from the mechanic workshop were enriched using Bushnell- Haas medium and then subsequently plated out
on nutrient agar plates for 24 hours at 30°C. Spread plate method involving the use of serial dilutions was employed
for the isolation of the bacteria. The number of viable bacterial count were determined and expressed in colony
forming units (cfu). The bacterial species isolated were Pseudomonas sp., Micrococcus sp., Serratia sp. And
Bacillus sp. Bacillus sp. was the most dominant showing a 100% occurrence, followed by Micrococcus and
Pseudomonas sp. each with 80% and lastly Serratia sp. with the least of 40% .On the whole the data suggests that of
the isolates gotten, Bacillus sp. are most adapted to conditions present in soils contaminated with used engine oil and
hence could be exploited in bioremediation activities.
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1. Introduction

Used/waste engine oil is defined as used into gutters, water drains, open vacant plots and
lubricating oils removed from the crankcase of farmlands, a common practice by motor and
internal combustion engines (Jain et al.,, 2009). generator mechanics (Odjegba and Sadig, 2002).
Before they are used, they consist of hydrocarbons, Spent engine oil, when present in the soil
(80 to 90% by volume) and performance enhancing creates an unsatisfactory condition for life in the soil,
additives (10 to 20% by volume). Engine oils are which is due to the poor aeration it causes in the soil,
altered during wuse by vehicles, motor-bikes, immobilization of soil nutrients and lowering of soil
generators and other machinery because of the pH (Atuanya, 1987). Various contaminants such as
breakdown of additives, contamination with the used engine oil and heavy metals have been found to
products of combustion and the addition of metals alter soil biochemistry, which includes alteration in
from the wear and tear of the engine. It is recognized soil microbial properties: pH, O, and nutrient
that the major components consist of aliphatic and availability (Atuanya, 1987; Brookes, 1995 and
aromatic hydrocarbons such as phenol, naphthalene, Odjegba and Sadiq, 2002).
benz (a)antracene, benzo (a)pyrene, fluoranthene, In spite of the increasing number of auto-
lead, cadmium and other potentially toxic metals mechanic workshops in Gwagwalada, with their
(Jain et al., 2009). attendants indiscriminately dumping waste engine oil

Used motor oil can cause great damage to in the environment, we are not aware of any study
sensitive environments and soil microorganisms. that has attempted to isolate and identify bacteria
Substantial volumes of soil have been contaminated present in used engine oil contaminated soil
by used oil in many countries of the world, especially environment here in Gwagwalada. The present study
industrialized nations. High concentration of aliphatic, was therefore undertaken with a view to isolating
polycyclic aromatic hydrocarbon and heavy metals bacteria in soil samples contaminated with used
contribute to the inherent toxicity of used oil engine oil.

(Vasquez— Duhalt and Bartha, 1989).
Large amounts of used engine oil are liberated into 2. Materials and Methods
the environment when the oil from motor cars, 2.1 Sample collection

motor-bikes, generators etc is changed and disposed
28
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The study sites were 5 different mechanic workshops

situated at different locations in the town. The
locations include the mechanic workshops at
Demonstration Secondary School road, SDP junction,
Jibeco filling station, beside St. Mary’s Hospital and
the mechanic workshop along market road in
Gwagwalada, Abuja.

Apart from visual observation, the attendants at
the mechanic workshops were asked questions
pertaining to the sites with heavy oil spillage. The
sites with the oil spillage had a characteristic black
color and the surfaces were hard. They also had no
grasses growing on them. Soil samples were
collected at each workshop by digging up the soil
with a hoe and transferring directly into clean, sterile
containers. Samples were collected at 5 different sites
at each mechanic workshop. Also, pristine samples
were collected from non contaminated reference
areas using the botanical garden in the University of
Abuja as control site. They were then carefully
transferred to the University of Abuja microbiology
laboratory for analysis. Physical properties of the soil
such as texture, temperature and pH were examined.

2.2 Determination of PH, Temperature and
Electrical Conductivity Of Contaminated Soil

Soil pH was measured using a pH meter. The
soil sample was mixed with
distilled water and shaken properly. The pH meter
was turned on and calibrated using buffers 4 and 10.
This was done according to the manufactures
instruction.  The probe was rinsed thoroughly
between buffers using de-ionized water. The pH
meter was calibrated before each use. The calibration
of the pH meter was confirmed by measuring the pH
of the standard solutions in measure rather than
calibrate mode. The meter which was used measures
the pH taking into account temperature. The probe of
the meter was submerged into the sample and the
readings were taken. The readings were then
recorded accordingly. The same procedure was

followed in measuring for the E.C of the soil samples.

2.3 Isolation of Degrading Microorganisms

The culture media used for the isolation of
engine oil degrading bacteria were Bushnell- Haas
medium (Atlas, 1994) which is an enrichment
medium for the isolation of engine oil degrading
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bacteria, and nutrient agar. The media were prepared
according to manufacturer’s instructions.

During inoculation, 5 grams of contaminated
soil was added to 50ml of the enrichment medium
and was incubated at 30°C for 5 days. The enriched
soil was shaken using a mechanical shaker according
to Udeani et al., (2009). Turbid samples were then
sub-cultured into solid nutrient agar plates by
transferring 1ml of the enriched soil sample into 9ml
of distilled water, agitating vigorously and making
serial dilutions up to 10°,

2.4 Total Bacterial Load

Samples were enumerated by making ten-fold
dilutions of the soil samples from 1:10 to 1:1000000.
0.02ml of Dilutions 10',10°10%10* and 10° were
transferred unto the solid nutrient agar plates. A clean
sterile spreader was then wused to spread the
inoculum evenly throughout the medium. The plates
were prepared and inoculated in duplicates. The
inoculated plates were incubated at 35°C for 24 hours
and subsequently monitored for growth. The colonies
of the isolates were counted using a colony counter
and the heterotrophic bacterial counts of the
contaminated and uncontaminated samples were
compared. Isolated colonies were further purified by
sub-culturing and identified using bio-chemical tests
and microscopy.

2.5 ldentification of Isolates

Each isolate was examined for its size, shape,
margin, consistency, elevation, pigmentation, gram
reaction and cell morphology. The isolates were
characterized as described by Holt et al., (1994).
Biochemical tests which were carried out include
production of catalase, indole and oxidase enzymes.
Motility test, spore production and oxidation/
fermentation of sugars were also carried out.

3. Results

A total of 5 samples were collected from 5
different mechanic  workshops.  Heterotrophic
bacterial counts in the contaminated samples ranged
from 1.5 x 10*to 7.6 x 10* colony forming units g™
and from 6 to 14 x 10* colony forming units per gram
of soil in the uncontaminated soil samples which
were collected. Table 1 shows bacterial counts of soil
samples obtained from the five different sites.
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Table 1: Bacterial counts of soil samples from different sites in Gwagwalada town.

Sites Total Bacterial Count
S, 7.6 x 10°
S, 5.8 x 10*
S; 3.6 x 10*
S, 1.5 x 10*
S: 4.0x 10*

S1=SDP junction mechanic site, S,=Demonstration secondary school road mechanic site, S;= Jibeco filing station
mechanic site, S,= Mechanic site beside St. Mary’s hospital and Ss = Mechanic site at Gwagwalada market road.

3.1 Physiochemical Characteristics of
Contaminated soil

The Physiochemical characteristics of soil
samples collected from different automobile
workshops used for the study were analyzed and
subsequently tabulated in Table 2. The various

characteristics like texture, temperature, electrical

conductivity and pH were taken into consideration
for each of the samples which were named S, S;, Ss,
S, and Ss. The highest pH value (6.9) which was
reported was in S, and the lowest (6.3) was in S;. The
electrical conductivity value was low in S,and Ss but
high in S;, Szand S,.

Table 2: Physiochemical properties of contaminated soils.

S/No Properties S, S, S; Sy Ss
1. Texture Sandy loam Sandy loam Sandy loam Sandy loam Sandy loam
31.9°C 32.4°C 30.9°C 30°C 31.6°C
2. Temperature
6.3 6.9 6.4 6.7 6.5

3. pH

Electrical 1.25 0.20 1.30 1.28 0.60
4. Conductivity

Ec(dSM.1)

3.2 Isolates obtained from used engine oil
contaminated soil

The serial dilution technique was employed in
isolating bacteria from engine oil contaminated soil
samples. The isolates were then identified by
morphological and biochemical characteristics. In
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totality, different species of bacteria were isolated.
The probable bacteria isolated are Micrococcus spp.,
Pseudomonas spp., Bacillus spp. and Serratia spp.
(Table 3). The biochemical reactions of the isolates
were also shown in Table 4.
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Table 3: Bacterial Isolates from engine oil contaminated soil

Isolates S; S, S3 S, Ss Percentage
Occurrence
Micrococcus + - + + + 80%
Pseudomonas + + + - + 80%
Serratia + + - - - 40%
Bacillus + + + + + 100%
{+ = Present,- = Absent}
Table 4: Biochemical characteristics of isolates

Identification Probable Identification
parameters - - -

Micrococcus sp. Pseudomonas sp. Serratia sp. Bacillus spp.
Motility Non- motile Motile Motile Motile
Indole - - - -
Oxidase test + + - +
Catalase test + + + +
Oxidation/
fermentation test
Glucose

Non glucose Non glucose Glucose fermenting Non glucose fermenting

Lactose fermenting fermenting Non lactose Non lactose fermenting

Non lactose Non lactose fermenting +
Spore test fermenting fermenting -

{+=positive, - = negative}

3.3 Biochemical and morphological characteristics
of isolates

Table 4 shows the biochemical characteristics
of the isolated organisms. The Pseudomonas spp.
which was isolated produced colonies which were
small, round, slightly raised and produced a blue
green water soluble pigment known as pyocyanin
which diffused into the medium. The bacteria were
also oxidase positive, oxidized glucose in the
oxidation fermentation test and were indole negative.
They were also non spore forming, gram negative,
and catalase positive, motile and aerobic rods.
Morphologically, the colonies of Micrococcus spp.
which were isolated were pigmented in shades of
yellow. Its cells were also rhizoidal, opaque, rough
and raised. Its cells were spherical in shape occurring
as irregular clusters and not in chains. This helps to
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differentiate them from other gram positive cocci.
The bacteria were catalase positive, non- motile,
aerobic, non - sporulating and gram positive.
Another isolate, Serratia spp. produced red pigments
on nutrient agar plates with a weak elevation after 24
hours of incubation. Biochemically, Serratia spp. is a
rod shaped bacterium which reacted negatively to the
gram stain and is also motile. On nutrient agar, the
Bacillus spp. which were isolated produced cream,
circular, entire, opaque, flat and rough edges.
Microscopically, they were seen as gram positive
long rods with a central spore.

The results of the bacterial count shows that
the mechanic workshop at SDP junction had the
highest count with 7.6 x 10“cfu/ml followed by the
workshop at demonstration road with 5.8 x 10%cfu/ml,
the next in line was the mechanic workshop at
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Gwagwalada market road with 4.0 x 10*cfu/ml while
the mechanic workshops at Jibeco filling station
mechanic site had bacterial density of 3.6 x 10*cfu/ml
and lastly the mechanic workshop beside St Mary’s
Hospital had the least with 1.5 x 10%fu/ml. The
bacterial isolates from the soil contaminated with
petroleum products showed that Bacillus spp. had the
highest percentage occurrence of 100% followed by
Pseudomonas spp. and Micrococcus spp. each with
80% and Serratia spp. had the lowest percentage
occurrence of 40%.

Our data show an obvious influence of waste
engine oil discharge on the microbiological and
physiochemical properties of soil. The relatively low
heterotrophic bacterial counts observed in oil
contaminated soils can be attributed to the toxic or
un-favorable effect of oil contamination (Akoachere
et al., 2008). The ability to isolate high numbers of
certain oil degrading microorganisms from oil
polluted environment is commonly taken as evidence
that these microorganisms are the active degraders in
the environment. Although, hydrocarbon degraders
may be expected to be readily isolated from an oil
associated environment, the same be expected to be
readily isolated from an oil associated environment,
the same degree of isolates could be gotten from a
totally unrelated environment such as pristine soil
(Santhini et al., 2009)

In motor mechanics workshops there is a
constant change in the soil micro-organism as a result
of deliberate spillage of used engine oil. These alter
the biomass and ecology of the soil such that both
microbial communities and grasses can no longer
grow on the soil spots. The colour and texture of the
soil are affected; this leads to different microbial
flora establishment in an attempt to remedy the
petroleum product spillage (Megharaj et al., 2000).
Although some studies have shown that, oil-polluted
soils are dominated by Gram negative bacteria
(McNaughton et al., 1999; Kaplan and Kitts, 2004),
the dominant culturable hydrocarbon utilizing
bacteria from the soil samples were made up of
gram positive Bacillus and Micrococcus and also
gram negative Pseudomonas and Serratia. The
results of the present study revealed that Gwagwalada
soil may harbor hydrocarbon degraders that have
been exposed to hydrocarbons as a result of the
indiscriminate disposure of the spent engine oil
collected from the crankcase of motor vehicles,
motor bikes and other machinery in Gwagwalada
metropolis. It was observed that the Bacillus sp.
played a significant role in hydrocarbon degradation
having shown dominance in all the test samples. This
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observation is consistent with the works of Udeani et
al., (2009) and Makut et al., (2010).The presence of
Micrococcus and Pseudomonas spp. were also
indicated in four out of the five samples showing an
80% occurrence. From this study, this shows that
these microorganisms are also active degraders of
petroleum hydrocarbon from soil. From this study,
Serratia sp. had the lowest occurrence of 40%,
showing the least degrading capabilities. Although
this contradicts the works of Akoachere et al.,(2008)
who reported that of all the isolates which were
gotten, Serratia sp. degraded the highest amount of
0il(36.2%), It is in line with the works of
McNaughton et al., (2009).

4. Conclusions

The investigation revealed that Pseudomonas,
Bacillus, Micrococcus and Serratia species were
isolated from soils contaminated with used engine in
Gwagwalada Metropolis. The result of this study
indicates that indigenously it is possible to isolate
bacterial micro flora capable of degrading complex
hydrocarbon compounds (used engine oil).

This investigation provides information that
would lead to selection of bacterial species that could
be employed for bioremediation in environments
polluted with used engine oil.

We therefore conclude that oil-degrading
bacteria are abundant in soils in Gwagwalada. This
can be exploited for large oil-spill clean-up
campaigns. This study also provides information on
the physiochemical requirements for optimum
degradation by these bacteria.
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