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Dear Distinguished Guests, Colleagues, Dear Friends!

It’s my great pleasure to welcome all of you to the 5t International Conference of ICEEE-
2014 under the title: “Global Environmental Change and Population Health: Progress
and Challenges”.

The main approaches of the 5% ICEEE International Conference are the next:

Provide a platform to exchange emerging ideas and investigate key issues such as
air-, water-, soil-, nuclear pollution, waste recycling, wastewater, renewable energy
technologies, public health issues, etc.

Provide an excellent international forum for researchers and practitioners to
continue research, characterize the global environmental changes and how they
affect population and environmental ecosystems health.

Ability to work towards sustainable solutions within a team either personally or
online, to identify problems to find solutions or to develop arguments.

Think critically about the most important environmental issue currently facing
humankind.

Try to solve the problems with creative and innovative strategies and being
conscious of global social, cultural and environmental issues in relation to
engineering and technology.

Highlighting some of the main frameworks in this area and recommending
directions for future research.

The conference covered ajwide range of highlighting potential issues and paths towards a
sustainable future such

Global climate change and public health

Air, water and soil pollution

UV-B radiation and ozone depletion

Agriculture and soil degradation, fertilizer, food productl;on and nutrition

Changes of biodiversity and depletion of natural resource

Urbanization !\

Energy and renewable energy'sources

Monitoring of the environmental state and environmental management: protection
and conservation \

Biogeochemical cycles, waste management and environmental engineering
Biotechnology and food industry, Environmental biotechnology, nanotechnology
and bioengineering

Social, economic and demographic dislocation through effects on economy,
infrastructure and resource supply as well as tourism and global environmental
changes

Implications for future research and scientific policy

I wish you a fruitful cooperational work during the Conference and I hope you will find
some free time besides your scientific busy schedule to experience the vitality of Budapest
to make your visit truly memorable. Also, 1 would like to thank the work of the
organization committees, and wish you all the best.

Thank you.

Prof. Dr. habil Istvan Patko
Dean


http://www.mendeley.com/disciplines/environmental-sciences/global-environmental-change/
http://www.mendeley.com/disciplines/environmental-sciences/environmental-conservation/

After a great successful of the last four ICEEE International
Conferences which brought together the world’s professions and
practitioners from different fields of environmental applied
sciences and environmental engineering, the Obuda University
Rejté Sandor Faculty of Light Industry and Environmental
Protection Engineering Institute of Environmental Protection
Engineering and the International Council of Environmental
Engineering Education (ICEEE) have the great pleasure to invite

you to participate in the programme of the 5% ICEEE-2014 International Conference
deals with ,Global Environmental Change and Population Health: Progress and
Challenges” during November 19th - November 215t 2014 in Budapest, Hungary.

Patron:

General Chair:

Organization Committee

Prof. Dr. Janos Fodor Rector, Obuda University, Budapest, Hungary
Prof. Dr. Istvan Patko Dean, Faculty of Light Industry and

Environmental Protection Engineering, ICEEE President

Secretary: Prof. Dr. Hosam B. Hamuda General Secretary, ICEEE
Members of the Organization Committee:
Prof. Dr.h.c. Miroslav Badida (Technical University of KoSice, Slovakia)
Prof. Dr. Milan Pavlovic¢ (University of Novi Sad, Serbia)
Prof. Dr. habil Vasyl Lendyel (Uzhgorod National University, Ukraine)
Prof. Dr. Abdalla A. Ahmied (UNESCO-CWR, Sudan)
Prof. Dr. Diana Milc¢ic (University of Zagreb, Croatia)
Prof. Dr. Sep Jaeostaw . (Rzeszow University of Technology, Poland)
Prof. Dr. Nicolae Ungureanu “(Technical University of Cluj Napoca, Romania)
Prof. Dr. Sikolya Laszlé - (College of Nyiregyhaza, Hungary)
Dr. Pavlina Paraskova A (Agricultural Academy, Food Research and
\ Development Institute, Plovdiv, Bulgaria)
International Scientific Committee
Prof. Dr. Ferenc Ligetvari " (Debrecen University, Debrecen, Hungary)
Prof. Dr. Gyorgy Heltai (Szent Istvan University, G6doll6, Hungary)
Prof. Dr. Juraj Ladomersky (Technical University in Zvolen, Zvolen, Slovakia)
Prof. Dr. Gyorgy Fiileky (Szent Istvan University, G6dol116, Hungary)
Prof. Dr. Zoltan Juvancz (Obuda University, Budapest, Hungary)
Dr. habil Agens Balint (Obuda University, Budapest, Hungary)
Dr. Ruslan Mariychuk (Presov University, Presov, Slovak Republic)
Dr. Marek Moravec (Technical University of KoSice, KoSice, Slovakia)
Dr. Lydia Sobotova (Technical University of KoSice, KoSice, Slovakia)
Dr. Laszl6 Didssy (Obuda University, Budapest, Hungary)



5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

The purpose of the 5t ICEEE-2014 International Conference deals with ,Global
Environmental Change and Population Health: Progress and Challenges” is to
familiarize the participants with the current environmental problems of the Global
Environmental Change and Population Health to search for possible ways of solution, to
present an account of main directions of work and achievements of professional and young
scientists from the World in this domain as well as the collaboration among scientists from
various World universities and institutions will contribute to our professional development,
uniting our efforts in developing joint scientific projects and contracts. We hope the
conference will yield positive results for all participants.

Organization Committee

Programme at Glance

19. 11. 2014 (Wednesday)

Registration (14:00 p.m. - 17:00 p.m.) Entrance Hall
Opening Ceremony (15:00 p.m. - 15:20 p.m.) Gara Auditorium
Plenary Session © (15:20 p.m. - 18:00 p.m.) Gara Auditorium
Welcome Dinne (18:00 p.m. - 21:00 p.m.) Aula

. 20.11. 2014 (Thursday)
Registration \\ ~ (08:00 a.m. - 13:00 p.m.) Entrance Hall
Oral Scientific Sessions \ (09:00 a.m. - 13:20 p-m.) Gara Auditorium
Poster Scientific Sessions (09:00 a.m. - 15:00 p.m.) Gara Auditorium
Lunch (13:40 p.m. - 15:00 p.m:) Room No. 103
Continuing the Scientific Sessions (15:00 p.m. - 17:00 p.m.) Gara Auditorium
ICEEE 2013 Year Activities (17:15 p.m. - 17:45 p.m.) Gara Auditorium
Awards Celebration and
Closing ceremony (17:45 p.m. - 18:00 p.m.) Gara Auditorium
Conference Banquet (19:00 p.m. - 22:30 p.m.) Trofea Grill Rest.

21. 11. 2014 (Friday)

Only for those who will take part at the social programme: Post Conference Tour

Start: From 08:30 a.m. to 16:00 p.m.

Scientific Excursion

Social Programme

Closing ceremony (late afternoon) with good bye lunch
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5th ICEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering
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5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

19.11. 2014 (Wednesday)

Registration (14:00 p.m.-17:00 p.m.) Entrance Hall

Opening Ceremony (15:00 p.m. - 15:20 p.m.) Gara Auditorium

Istvdan PATKO (Dean, Obuda University): OPENING

Jdnos FODOR (Rector, Obuda University): CONFERENCE WELCOME

Plenary Session (15:20 p.m.-17:10 p.m.) Gara Auditorium

Chairman: Istvdn PATKO

15:20

15:50

Milan PAVLQVICY, Mirjana SEVALJEVICL, Bogdana VUJICL, Aleksandar
ToMoOVIC!, Aleksandar DJURIC! (1Technical Faculty “Mihajlo Pupin”,
University of Novi Sad, Zrenjanin, Serbia): '

DETERMINATION OF T HE DISSOLUTION VELOCITY CONSTANT OF
ATMOSPHERIC POLLUTANTS IN THE WATERSTREAM AND INFLUENCES
TO THE VERTICAhlVELOCITY_QF THE MOLECULS OF WATER

A ’
Syed P. S. SHABUDEEN', Bader Zead ALFARHAN? (1Kumaraguru college of
Technology, Coimbatore, India, *Saudi Patent Office, King Abdul-Aziz City for
Science and Technology, Kingdom of Saudi Arabia):

CARBON SEQUESTRATION ENABLES TO TREAT WASTE WATERS BY
CULTIVATING ALGAE A RESOURCE FOR VALUE ADDED BIO-PRODUCTS
AND BIO FUELS IN ORDER TO MITIGATE GLOBAL WARMING

15:50 -16:10 Coffee break

16:10

Attila VERECZKEY, Eva MARGITTAI (Versys Clinics Human Reproduction
Institute, Budapest, Hungary):

PERICONCEPTIONAL MEDICINE: A KEY FACTOR TO OUR CHILD'S
HEALTH?

11




5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

16:40 Hosam E.A.F. BAYOUMI HAMUDA (Obuda University, Rejté Sdndor Faculty of
Light Industry and Environmental Engineering, Institute of Environmental
Engineering, Budapest, Hungary):

IMPACT OF GLOBAL ENVIRONMENTAL CHANGE ON INFECTIOUS
DISEASES
Welcome dinner (18:00 p.m. - 21:00 p.m.) Aula of Faculty
20.11. 2014 (Thursday)
Registration (8:00 a.am. - 15:30 p.m.) Entrance Hall
Oral Presentation (9:00 am.-17:00 p.m.) Gara Auditorium

Chairmen: Gyorgy HELTAI - P. S. Syed SHABUDEEN

09:00

09:15

09:30

10:45

Istvdn PATKO (Obuda University, Rejtd Sandor Faculty of Light Industry and
Environmental Engineering, Institute of Environmental Engineering, Budapest,
Hungary): -\l

PROBLEMS OF SW COL.ﬁECTOR OPERATION

Filippo CIUFFI (Intr(\J Vidére Research Institute, Rome - Potenza, Italy):

GROUNDWATER CIRCULATION MODEL FOR DISCOVERING
ENVIRONMENTAL CONTAMINATION OF SPRINGS

Léocadie ODOULAMI, Brice Saturnin DANSOU, Bachirou TIDJANI SALAMI
(Laboratoire Pierre PAGNEY, Climat, Eau, Ecosysteme et Développement,
Département de Géographie et Aménagement du Territoire, Faculté des Lettres,
Arts et Sciences Humaines, Université d’Abomey, Calavi, République du Bénin):

PRODUCTION AND STRATEGIES MANAGEMENT OF WASTE IN
MALANVILLE CITY (BENIN, WEST AFRICA)

Timur BYKOVSKIY (Department: General technical disciplines, Faculty of
Engineering-pedagogical Institute, National Pedagogical M.P. Dragomanov
University, Kiev, Ukraine):

PREPARING FUTURE TEACHERS OF ECOLOGY FOR NON-FORMAL
EDUCATION IN UNIVERSITIES UKRAINE

12




5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

11:00 -11:15 Coffee break

Chairmen: Gyérgy FULEKY - Filippo CIUFFI

11:15

11:30

11:45

12:00

Lydia SOBOTOVA, Miroslav BADIDA, Robert JENCO (Technical University of
Kosice, Kosice, Slovakia):

ENVIRONMENTALLY FRIENDLY LASER CLEANING OF MATERIALS

Mohammad Altaf HOSSAIN, Mohammad Kabel Hossain DEWAN? (1Soil
Resource Development Institute, Ministry of Agriculture. 2Krishi Khamar Sarak,
Farmgate, Dhaka, Bangladesh):

LAND ZONING: CONCEPT AND ITS URGENCY IN BANGLADESH

Farid BENSALAHY, A. LABTARY, S. LAROUCI, C. DELORME?, P. RENAULT?
({Laboratoire de Génétique Microbienne, Es-Senia université, Départment de
Biologie, Oran, Algerie, 2Michalis Institute, Département Microbiologie et
Chaine Alimentaire, INRA-CR], Jouy-en-Josas, France):

IDENTIFICATION BY DNA METHODS OF STREPTOCOCCUS
THERMOPHILUS ISOLATED FROM ARTISANAL FERMENTED PRODUCT

Zoltdan JUVANCZL, Erzsébet VARGA?, Edit SZEKELY3, Rita BODANE-
KENDROVICSY, Tamas SOHAJDA?, Gyorgy BANSAGHI3, Béla SIMANDI3
(10Obuda University Rejto-Sandor Faculty of Light Industry and Environmental
Protection Engineering, Environmental Protection Engineering Institute,
Budapest, Hungary, ?CycloLab R&D. Ltd., Budapest, Hungary, 3Budapest
University of Technology and Economics, Department of Chemical and
Environmental Process Engineering, Budapest, Hungary):

DEVELOPMENT OF A CHIRAL SELECTIVE ELECTROPHORETIC METHOD
FOR ANALYSIS OF POPE-PEACHI DIASTEREOMERIC SALT RESOLUTION
PRODUCTS

12:15-12:30 Coffee break

Chairmen: Milan PAVLOVIC - Hosam B. HAMUDA

12:30

Ferenc LIGETVARI!, Ferenc ZSABOKORSZKY? ('Debrecen University,
Debrecen, Hungary, ZResearch and Development, ENQUA Kft, Budapest,
Hungary):

SOME ASPECTS OF WASTEWATER TREATMENT AND SLUDGE
UTILIZATION IN HUNGARY

13




5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

12:45

13:00

13:15

13:30

13:45 - 15:00 Lunch\\

Ruslan MARIYCHUK, Viktoria BIRKNEROVA (Department of Ecology, Faculty
of Humanities and Natural Sciences, University of Presov in Presov, PresSov,
Slovakia):

THE KINETICS STUDY OF THE SILVER NANOPARTICLES GREEN
SYNTHESIS

Agnes BALINT!, Zs. LENGYEL?, M. CZIKKELY?, B. TOR0?, Albert SZANISZLO!
(10buda University, Institute of Environmental Engineering, Budapest,
Hungary, °Szent Istvdn University, Department of Chemistry and Biochemistry,
God6ll6, Hungary):

MONITORING OF DIFFERENT HEAVY METALS IN SOIL SAMPLES DERIVED
FROM VALLEY SAJO AND NEAR LAKE “VERESMART

Victor Grigorievich BARYAKHTAR, Yaroslav Timurovich BYKOVSKIY
(Physics-Mathematics, Faculty of Physics-Mathematics, National Pedagogical
M.P. Dragomanov University, Kiev, Ukraine):

ATOMIC PROJECT: HISTORY AND MODERNITY

Ahmed M. MUFTAH (Department of Earth Sciences, Faculty of Science,
University of Benghazi, Benghazi, Libya):

PANORAMIC ENVIRONMENTAL HABITATS OF (P‘JOCENE - RECENT) AS-
SAHABI AREA, NORTHERN LIBYA

Chairmen: Ruslan MARIYCHUK - Bhoop Singh PANWAR

15:00

15:15

Jana CHOVANCOVA, Danica FAZEKASOVA, Juraj FAZEKAS (Department of
Environmental Management, Faculty of Management, University of Presov in
Presov, Presov, Slovakia):

GREEN PURCHASING AS A TOOL OF IMPROVING ENVIRONMENTAL
PERFORMANCE - CASE STUDY OF IMPLEMENTATION IN BUSINESS
COMPANY

Abdulla A. NOMAN?, Jawid AL-JAILANE (1Faculty of Engineering, Sana’a
University, Sana’a, Yemen, 2Social Fund for Development, Sana'a, Yemen):

INVESTIGATION OF THE POTENTIAL OF FOGWATER HARVESTING IN
THE WESTERN MOUNTAINOUS PARTS OF YEMEN

14
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15:30  Tamds FRATER!, Tatjdna JUZSAKOVA?, Janos LAUER3, Ldszl6 DIOSSY!, Akos
REDEY! (1Chianti 3D Kft, Veszprém, Hungary, 2University of Pannonia,
Veszprém, Hungary, 3Fire-Moon Kft., Pdpa, Hungary):

UNMANNED AERIAL VEHICLES IN ENVIRONMENTAL MONITORING - AN
EFFICIENT WAY FOR REMOTE SENSING

15:45 M.S. GREWAL1, Mohammad Amin BHATZ, V.S. ARYAZ? (1CCS Haryana
Agricultural University, Hisar, India, 2Haryana Space Application Centre, CCS
HAU, Hisar, India):

GEOINFORMATICS FOR DELINEATION AND ESTIMATION OF SALT
AFFECTED SOILS

16:00 - 16:15 Coffee break

Chairmen: Lydia SOBOTOVA - Ldszl6 DIOSSY

16:15 Hosam E.A.F. BAYOUMI HAMUDA (Obuda University, Rejté Sdndor Faculty of
Light Industry and Environmental Engineering, Institute of Environmental
Engineering, Budapest, Hungary):

ECOLOGICAEAND BACTERIOLOGICAL MONITORING OF DANUBE WATER
QUALITY INNBUDAPEST REGION !

\ \ i
16:30 Mohamed S. E.’AL FAITOURI, Osama A. ELFALLAH (University of Benghazi,

Faculty of Science?erartr\nen_t of Earth Sciences, Benghazi, Libya):

GEOCHEMICAL SIGNALS FOR GLOBAL ATMOSPHERIC WARMING; NUBIAN
AQUIFER, AL KUFRA BASIN, SE LIBYA

16:45 Ddniel KISS, Ddniel STOJCSICS (Obuda University, John von Neumann Faculty
of Informatics, Budapest, Hungary):

EIGENVECTOR BASED SEGMENTATION METHODS OF HIGH RESOLUTION
AERIAL IMAGES FOR PRECISION AGRICULTURE

17:00-17:15 Coffee break

Chairmen: Istvdn PATKO

17:15-17:45 ICEEE Activities in 2013-14 Gara Auditorium

17:45 p.m. Awards Celebration and Closing Ceremony Gara Auditorium

15



5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

19:00 - 22:30 p.m. Conference Banquet Trofea Grill Restaurant

Poster’s session (09:00 - 18:00) Aula

Abdousalam ALGAIDI, Hosam E.A.F. BAYOUMI HAMUDAZ?, Abdussalam Ashour
KHALIF3, Hamed A. ABDORHIM* (1Sebha University, Sebha, Libya, 20buda
University, Budapest, Hungary, 3Tripoli University, Tripoli, Libya, *Alzetona
University, Tripoli Libya):

IMPACT OF LEAD AND CADMIUM ON SOIL RESPIRATION AND BACTERIAL
CONTENT UNDER GREENHOUSE CONDITIONS

Abdussalam Ashour KHALIF, Ghazala OTHMAN, Ali ALAMMARI (Szent Istvdn
University, Doctoral School of Management and Business Administration,
Godollé, Hungary):

IMPACTS OF GLOBAL WARMING AND CLIMATE CHANGE ON THE
ENVIRONMENT: A CASE STUDY IN IRELAND

Abraham Sombé Sylvain ILYL, Mahamadou SAWADOGO? Amos MININGOU!
({University of Ouagadougou, Institute of Environment and Agriculture
Research (INERA), 2Laberatory of Genetics and Biotechnology, University of
Ouagadougou, Oimifdougou, Burkina Faso):

ENGAGEMENT OF YOUTH IN AGRICULTURE IN BURKINA FASO:
TOWARDS SUSTAINABLE DEVELOPMENT )

Adrienn HANCZVIKKEL?, Brigitta BERTA?, Tamas TIRCZKA? Hosam E.A.F. BAYOUMI
HAMUDA?, Akos TOTH? (1Obuda University, Budapest, Hungary, 2National
Center for Epidemiology, Budapest, Hungary):

SURVIVAL OF HIGH RISK, MULTIRESISTANT BACTERIAL STRAINS IN
ABIOTIC ENVIRONMENT

Alaelddin A. ELFOUGHI%, Hosam E.A.F. BAYOUMI HAMUDA?, Laila M.H. ABUSRIWIL!,
Gy. FULEKY3 (1Environmental Sciences Ph.D. School, Szent Istvdn University,
G6dallé, Hungary, 2Environmental Protection Engineering Institute, Rejtd
Sdndor Faculty of Light Industry and Environmental Protection Engineering,
Obuda University, Budapest, Hungary, 3Soil Science and Agrochemistry
Department, Szent Istvdan University, Godollé, Hungary):

CU AND ZN IMPACTS THE BIOLOGICAL ACTIVITY AND PLANT GROWTH
IN SOIL AMENDED WITH COMPOST

16



5th [CEEE International Conference on
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Obuda University
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Ali ALAMMARI, Abdussalam Ashour KHALIF, Ghazala OTHMAN (Szent Istvdn
University, Doctoral School of Management and Business Studies, Godoll6,
Hungary):

ARAB FOOD SECURITY CHALLENGES AND OPPORTUNITIES

Albert SZANISZLO1, Gy. KAMPFL2, A. BALINT! (10buda University, Institute of
Environmental Engineering, Budapest, Hungary, 2Szent Istvan University,
Department of Chemistry and Biochemistry, Godollé, Hungary):

INVESTIGATION OF GAS EMISSION IN FOOD CHAIN REACTOR SYSTEM

Amel GUERMOUCHE, Chahra ZERROUKI, Saliha LAROUCI, Farid BENSALAH
(Laboratoire Génétique Microbienne, Faculté des Sciences de la Nature et de la
Vie, Université Oran, Oran, Algérie):

ISOLATION OF INDIGENOUS STREPTOMYCES SPP. FROM ARID AREA AND
EVALUATION OF THEIR ANTIFUNGAL ACTIVITY

Andrea LAMI, Cecilia TAMAS-NYITRAI (Obuda University, Rejté Sdndor Faculty of Light
Industry a Environmental Engineering, Institute of Environmental
Engineering Budapest, Hungary):

SAVING SOIEAND WATER USING DIFFERENT REMEDIATION TECHNICS
AT THE LEADER’S TERRITORY OF RAILWAY STA;I‘ION

Andrea PAUKO (O’bud"a, Univérsig/," Rejto Sdndor Faculty of Light Industry and
Environmental Engineering, Institute of Environmental Engineering Budapest,
Hungary): -

COMPARATIVE ANALYSIS OF TIMBER QUALITY OF SPRUCE AND PINE
PLANTATION

Beata HRICOVA, Ervin LUMNITZER, Miriama PINOSOVA, Henrieta NAKATOVA
(Technical University of Kosice, Faculty of Mechanical Engineering, Department
of Environmentalistics, Slovakia):

ECODESIGN AS A PART OF PRODUCTION

Bogdana VUJIC!, Francisc POPESCUE?, Milan PAVLOVICY, Aleksandar DJURICL,
Aleksandar TOMOVIC! (1Technical Faculty “Mihajlo Pupin”, University of Novi
Sad, Zrenjanin, Serbia, 2Politehnica Timisoara, Timisoara, Romania):

CROSS-BORDER WATER STREAMS QUALITY IN THE BANAT REGION

Bhoop Singh PANWAR1, S. MOGHADASY?, M.S. GREWALL, P. RAGULYI?, M. REKASIZ, M.
LASZLO3, K.R. VEG3, E. LEHOCZKY3 (! Department of Soil Science, CCS Haryana
Agricultural University, Hisar, India, 2Department of Soil Science, Ferdowsi

17
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University, Moshhad, Iran, 3Institute of Soil Science and Agricultural Chemistry,
Centre for Agriculture, Hungarian Academy of Sciences, Budapest, Hungary):

PHYTOREMEDIATION: BOOSTED CADMIUM UP TAKE BY ORGANIC,
CHEMICAL CHELATES AND MICROBIAL INOCULANTS IN MAIZE (ZEA MAYS)

Danica FAZEKASOVAL, Juraj FAZEKAS?, Jana CHOVANCOVA?, Eva MICHAELP,
Vladimir SOLAR? (1Department of Environmental Management, Faculty of
Management, 2Department of Geografy and Applied Geoinformatics, Faculty of
Humanities and Natural Sciences, University of Presov in Presov, Presov,
Slovakia):

DEVELOPMENT OF BASIC PHYSICAL PARAMETERS OF SOILS IN COLD
MOUNTAIN CLIMATE CONDITIONS

Emese VAGO, Cecilia TAMAS-NYITRAI (Obuda University, Rejté Sdndor Faculty of Light
Industry and. Environmental Engineering, Institute of Environmental
Engineering Budapest, Hungary):

HOW GRANULAR ACTIVATED CARBON ADSORPTION HELPS REMOVAL
OF ORGANIGSUBSTANCES, FLAVOUR AND ODOUR AGENTS IN DRINKING
WATER

Eva MICHAELIL, Martin BOLTIZIARZ, Vladimir SOLAR1, Monika Ivanovdl, Danica
FAZEKASOVASZ (1Department of Geography and Applied Geoinformatics Faculty
of Humanities'and Natural Sciences, University of Presov in Presav, Slovak
Republic, 2Dep('1r£ment of: Géography and Regional Development Faculty of
Natural Sciences, C‘qnstantine-.the Philosopher University in Nitra, Slovak
Republic, 3Department of Environmental Management, Faculty of Management
University of PreSov, Presov, Slovak Republic):

THE NATURE OF THE SELECTED ENVIRONMENTAL BURDENS IN THE
SLOVAK REPUBLIC

Farid BENSALAH, Billal BELABED, Saliha LAROUCI, Amel GUERMOUCHE (Laboratoire
Génétique Microbienne, Faculté des Sciences de la Nature et de la Vie, Université
Oran, Algérie):
SCREENING OF AUTOCHTHONOUS STREPTOMYCES SPP. ISOLATED FROM
WESTERN ALGERIA AND DETERMINATION OF THEIR ANTIMICROBIAL
ACTIVITY

Ghazala OTHMAN, Abdussalam Ashour KHALIF, Ali ALAMMARI (Szent Istvan
University, Doctoral School of Management and Business Administration,
G6ddll6, Hungary):

ROLE OF WOMEN AND MEN IN RURAL COMMUNITY DEVELOPMENT IN
NORTH AFRICA IN RELATION WITH GLOBAL CHANGES

18
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Hajnalka BATOR!, Cecilia TAMAS-NYITRAI, Kitti BALOG? Tibor TOTH? (10buda
University, Rejté Sdndor Faculty of Light Industry and Environmental
Engineering, Institute of Environmental Engineering Budapest, Hungary,
2[nstitute for Soil Sciences and Agricultural Chemistry, Centre for Agricultural
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Environmental Engineering, Budapest, Hungary, 2Soil and Water Department,
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21.11.2014 (Friday)

Only for those who will take p}ftzgtj;he social programme: Post Conference Tour
- Start: Fr}'sto a.m. 0 16:00 p.m.
- Scientific Excursion \
- Social Programme

- Good bye lunch

Wish you successful fruitful discussions, and pleasant stay in our beautiful city Budapest on
the bank of the Blue Danube River
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IMPACT OF LEAD AND CADMIUM ON SOIL RESPIRATION AND
BACTERIAL CONTENT UNDER GREENHOUSE CONDITIONS
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1Sebha University, Sebha, Libya, 20buda University, Budapest, Hungary, 3Tripoli University,
Tripoli, Libya, ¢Alzetona University, Tripoli Libya

ABSTRACT
The effect of lead and cadmium ions on the activity of aerobic soil heterotrophic bacteria was
studied in cultivated variants of brown forest soil originating from G6doll6, Hungary under
greenhouse conditions. Soil samples were incubated in glass vessels in the greenhouse at 28°C
for one, three or six weeks. The metabolism of soil-borne aerobic heterotrophic bacteria was
activated by adding C, N and P in the form of glucose, sodium nitrate and potassium phosphate,
respectively, prior to the determination of substrate-induced respiration (SIR). Measurements
were made on changes in the total mobilizable heavy metal fraction, the total aerobic
heterotrophic bacterial count and the quantity of CO, produced during the incubation period
under the stress of different concentrations of lead and cadmium as soil contaminants. The
heavy metal compounds éxamined became immobilized largely within a week, but after further
incubation, they gradually became re-mobilized. The addition of lead and cadmium ions reduced
the total aerobic heterotrophic bacterial count and the physiological activity of the bacteria in
the soil. In general, the agrobic heterotrophic bacterial populations declined to a similar extent
as the CO; production inresponse to the toxic effect of the tested metal ions. The inhibition in
the biological activity of the seil 'samples could already be observed after a period of three
weeks, but this effect only Bec_ame s‘ub_stdntial at the end of the 6 week incubation period. Lead
had lower effects on decreasiﬁ%:Oz-prbdqction at different incubation intervals. The strongest
inhibition of the gas production was detected'by the influence of cadmium ions:

A ’
Keywords: cadmium, CO;-production, lead, soil bacterial activities, soil respiration.

INTRODUCTION -

The fertility of natural soil ecosystem depends significantly on the rate of turnover of soil
organic matter, mediated by the soil microbial biomass. In agricultural ecosystems, soil fertility
can be increased by applications of inorganic or organic fertilizer. The fertility of natural
ecosystem, however, depends almost entirely on natural microbial processes, including No-
fixation, the mineralization of organic matter of N, C, P and S, and organic matter
transformations, all mediated by the soil microbial biomass. Soil microbial biomass is considered
to be the agent of breakdown of organic matter in the soil, although the importance of its size in
relation to nutrient cycling and decomposition processes is poorly understood. The gradual
increase in atmospheric CO; concentration and potential climatic changes are likely to affect
plant, soil and ecosystem processes, including carbon flux from plants to soil and from soil to
atmosphere (Pajari, 1995). In a typical forest ecosystem, the components of soil CO, efflux
include (1) respiration due to litter decomposition, (2) root respiration, (3) rhizo-microbial
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respiration (i.e. microbial respiration utilizing C directly derived from living roots), and (4)
microbial respiration utilizing native soil organic matter (Cheng, 1999).

Bayoumi Hamuda and Kecskés (2003) mentioned that the biological activity in a soil is usually
evaluated by measuring CO; evolution. The results obtained from different studies on the
influences of heavy metals on CO; evolution in contaminated soils by the addition of sewage
sludge have been at variance. It was established that the addition of sewage sludge containing
high amount of Cd, Pb to the soil increase the CO; evolution. Soil respiration and microbial
biomass can be useful indicators of soil contamination, combining the two measurements to give
amounts of CO; evaluated per unit of biomass (pg CO2-C/g soil). Soil microorganisms, the living
component of soil organic matter, are responsible for mineralization of nutrients,
decomposition, and degradation or transformation of toxic compounds. Being a labile fraction of
soil organic matter, the microbial biomass can be a useful early indicator of change and future
trends and can reflect organic matter changes and soil development. The microbial biomass in
soils comprises a substantial pool of nutrients, which depending on the stage of growth, can be a
source or sink of plant nutrients. Close relationship between microbial biomass and soil fertility
indices has been noted. Mineralizable N has been related to microbial C and N in a wide range of
soils. It has been shown that a considerable proportion of the enhanced level of N and P in soils
after drying is derived from the microbial cells killed by desiccation. Microorganisms play a
unique role in the soil ecosystem, because of their contributions to soil fertility. Contrasting
trends, reported on toxic effects of heavy metals including Cd, Pb on soil microorganisms and
their activities, are attribuitable to short-term studies often limited to a single soil type and
conducted under controlled laboratory conditions. The bioavailability of Cd, Pb and associated
toxicity to soil biota vary‘with time, soil type, speciation, ageing, Cd, Pb sources, organisms, and
the environmental factors. The available fraction or soil solution Cd, Pb and not the total
concentration of Cd, Pb seem to correlate well with the toxicity parameters (Vig et al., 2003).
There appear to be no comparable reports in which the effects of heavy metals, singly or in
combination, on soil microorganisms' in vivo have been compared. Similarly, there is little
information on the suppress‘icgl of gr\OV\(’tﬂ or tolerance developed by individual microorganisms
in vivo with respect to combina{ions of metals. However, there are some positive and negative
interactions between metals upon their toxie effects on microorganisms in vitro. The natural
content of heavy metals in soils is known as the biogeochemical background: The occurrence of
heavy metals in soils is closely dependent on the chemical composition of parent rock (Siebielec
etal, 2012). y

Some heavy metals play an extremely important role in biochemical reactions which are
significant for the growth and development of microorganisms, plants and animals (Kavamura,
Esposito, 2010). Heavy metals when present in amounts equal to the geochemical background
do not interfere with the soil metabolism, which is associated with the growth and development
of soil microorganisms as well as the processes of synthesis and re-synthesis, governed by intra-
and extracellular enzymes. In the said concentrations, heavy metals do not cause undesirable
changes in the development of plants. On the contrary, such elements as copper and zinc are
essential constituents of physiological processes in all living organisms, including
microorganisms and plants. Some soils suffer from zinc and copper deficits, which is why they
are enriched with fertilizers containing copper or zinc to satisfy the nutritional requirements of
crops. Cadmium is different in that its essential role in the proper functioning of living organisms
has not been proven yet (Jadwiga et al., 2013).

A variety of methods exists to estimate the size of the microbial biomass in soil. Of these
methods, the most simple and rapid is substrate (glucose) induced respiration (SIR), which
stimulates a maximal respiratory response from the soil biomass, measured conductimetrically
as CO2 evolution, and methods currently available are those involving direct counting in which
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microorganisms can be variously stained, and relates this respiration to biomass C (Anderson
and Domsch, 2000).

Metals are introduced into the environment during mining and refining of ores and from other
sources, such as the combustion of fossil fuels, industrial processes, spraying of pesticides, and
disposal of industrial and domestic wastes etc. One particular uncertainty is whether the toxic
effects of combinations of metals are synergistic, additive, or antagonistic. There have been
numerous reviews on the effect of metals on microorganisms (e.g., Trevors et al., 1996) that
have dealt mainly with in vitro studies of the biochemical and physiological mechanisms
whereby metals exert their effects on microorganisms. Collins and Stotzky (2001) stated that
microorganisms interact with metals in various ways: many metals are essential to
microorganisms, because they are electron acceptors or cofactors in enzymes, whereas other
metals are toxic.

Leita et al. (1995) studied influence of Pb, Cd, and Tl on microbial biomass survival and activity
during a laboratory incubation of soil. In comparison to uncontaminated soil, the microbial
biomass C decreased sharply in soil contaminated with Cd and Tl, whereas the addition of Pb did
not have any significant inhibitory effect on the level of microbial biomass C. Heavy metals
influenced microorganisms: by affecting their growth, morphology, and biochemical activities.
The supply of mineralized €, N and P from soil organic matter, the decomposition of plant and
animal residues and the maintenance of soil structure are all dependent upon the correct
functioning of the soil microbial ecosystem (De Haan et al., 1999). Therefore, it is important to
determine and predict the adverse effects of heavy metals and other pollutants on soil
microorganisms (Baath, 2002).

The short-term effects ofiPb in sand were distinct. In sandy loam, the inhibitory effect was not
significant, but after 43 ks, it had increased significantly. In silty loam and clay, no significant
inhibitory effects were found. In general, the heavy metals were found to be more toxic during
the first eight weeks than‘after an extended period. It was decrease& in this study that toxicity of
heavy metals in soil decreases with time. Clay (Dutch clay soils mainly contain illite) as abiotic
factor was found to be the d‘OIQinant\faq‘L‘or in decreasing the toxicity of Pb and to a lesser extent
of Cd. < )

The objectives of present investigation were: ¢

1) To study the availability of investigated metals under greenhouse conditions.

2) To determine whether measurements of CO2 evolution is a suitable bioindicator parameter of
soil contamination under greenhouse incubations. »

3) To study the effect of heavy metals on the population of aerobic heterotrophic bacteria in
treated soil under greenhouse condition.

MATERIALS AND METHODS
Soil and treatments

Soil and treatments:

The acidic sandy brown forest soil samples were collected from wheat cultivated area in
Godolls, Hungary. The soil samples were air-dried. The availability and the effect of heavy metals
(Cd and Pb) on COz-production and bacterial population were studied. Chemical materials in the
form of sodium nitrate (170 mg/kg), potassium phosphate (50 mg/kg), and glucose (3 g/kg) as
sources of N, P, and C, respectively were added to the soil samples for activating the soil samples.
The soil sample was divided into two groups according to the number of heavy metals used.
Each group was divided into three sub-groups which were treated with three concentrations of
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Cd in CdCl; (1.5, 3, and 6 ppm), or Pb in the form of PbCl; (40, 80 and 160 ppm). The treated soil
samples were incubated for one, three and six weeks. The soil samples were collected for
measuring the total aerobic heterotrophic bacterial population and the amount of CO»-
production after 1st week, 314 week and 6th week of incubation at 28°C. The experiment was
carried out in triplicates. For measurement of CO2-production, a fixed plastic tube containing 50
ml 10 M NaOH solution for trapping the evolution of CO; was placed in the centre of 1.5 1 glass
vessel filled by 0.5 kg of the heavy metal treated soil sample and vessel was closed tightly. The
NaOH was titrated with HCI (1 M) to calculate the volume of CO; of soil respiration, which
represented the 1) respiration due to litter decomposition, 2) root respiration, 3) rhizo-
microbial respiration (i.e. microbial respiration utilizing C directly derived from living roots),
and 4) microbial respiration utilizing native soil organic matter. Method of Erdey (1989) was
applied for simultaneous determination of NaOH and Na;COs3 content in the experimental soil
samples.

MI -08-1735-1990 is the Hungarian technical directive method which was used to detect and
measured the availability of Cd and Pb content in the soil samples. Five g of air-dried soil
samples were ground to pass through a 2 mm stainless steel sieve for use. Soil samples were
shaken by 25 cm?® 1.5 M nitric acid at 20°C for two hours. The elemental analysis of the filtrate
was performed by jobin-Yvon 24 type ICP atomic emission spectrometer. The study was carried
out in three replicates. ‘
Determination of total number of bacteria:

The total aerobic heterotrophic bacterial count was carried out in all soil amendment with
different concentrations of Cd and Pb. Under sterile conditions, serial dilution technique was
used for this purpose. Ten gram of fresh soil sample of each soil treatment was suspended with
90 cm?® sterile distilled water. After shaking for 30 minutes, in rotary shaker, this suspension was
diluted gradually from 10 to and 10-6. The dilution range from 10-* to and 106 were selected
and from each of these dilutions 1"em® was pipetted to Petri dish, and thoroughly mixed with
Nutrient agar. The developed bacterial go'ionies were counted after 48 h incubation at 28°C. The
investigations were done in trip}{cates.

\
RESULTS AND DISCUSSION

These previous results are in accordance with the results found by De Haan et al. (1999) who
reported that the supply of mineralized C, N and P from soil organic matter, the decomposition
of plant and animal residues and the maintenance of soil structure are all dependent upon the
correct functioning of the soil microbial ecosystem. The effect of SIR and heavy metals (Pb and
Cd) on COz-production and bacterial population of acidic sandy clay brown forest soil samples
which were collected from wheat cultivated area in G6do61l6 (Hungary) was studied in laboratory
conditions. After a week incubation, the recovery of Cd and Pb concentrations added to SIR
treated acidic sandy brown forest soils was determined in the nitric acid soluble fraction.

Data presented in Figures 1 and 2 show that the addition of inorganic forms of Cd and Pb
significantly increases the mobile (HNO3 soluble) fraction of these metals during the different
incubation time intervals and their concentration does not reach the 100% recovery.

In figure 1, it was found that the availability of Pb concentration in soil samples increased by
increasing the incubation intervals and the dose applied to the soil samples under greenhouse
conditions.
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The beneficial effects of s
short lived. These results
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plus P and N plus P treatments
P treatment increased biomass C'content.
Figure 2 illustrates the availability of Cd concentration in soil samples increased by increasing
the incubation intervals and the dose applied to the soil samples u(Zier greenhouse conditions.

It can be observed that the methods used for COz-evolution and t aerobic heterotrophic
bacterial number, are both suitable to be indicators for measurements the contamination rates
of tested metals which give an idea about the soil fertility.

It is known that microbial biomass plays an important role in mineral nutrition of soil. The effect
of heavy metal treatments on CO; reduction in SIR fertilized soil is showed in Figure 3. It is clear
from data presented that SIR treated acidic sandy clay brown forest soil showed higher rate of
COz-production.

Results recorded in Figure 4. indicated that SIR treated acidic sandy clay brown forest soil
samples have higher bacterial population (which are representing in term of logio of bacterial
colonies) than in untreated control soil samples during the three different periods (1st week, 3rd
week and 6th week) of incubations.

Microbial specific respiratory activity was higher in the unfertilized treatments. Nannipieri et al.
(1990) stated that the changes in CO:-evolution were related to glucose concentrations of
mineral nutrients. Higher initial rates of CO.-evolution were noted after the addition of P and
glucose to N amended soil at C: P ratios greater than 30:1. It's also shown from such data
presented in Figure 3. The heavy metals, Cd and Pb have significant effect on CO2-production of
tested acidic sandy brown forest soil at different incubation periods (1st week, 3rd week, and 6th

le to the extra organic matter N or P supplied may be
ith investigation of Hossain et al. (2005).
tilizer. It was reported that only the lime
ed soil microbieyiomass C content. The N plus
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week). Pb at different concentrations, 40, 80, and 160 mg/kg have the smallest effect on

decreasing COz-production either in acidic sandy brown forest soil incubated at different
periods.

Availability of Cd (mg/kg soil)
w

0 e |

Control (C)
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Soil treatments v

cd (6)

Figure 2: Average cadmi
and various co

°C in sandy clay brown forest soil treated by SIR
different three time intervals

It can be shown also from data, that Cd hasthigher effects in decreasing t
production at the different concentration used, 1.5, 3, and 6 ppm for Cd ei
brown forest soil at the three different periods.
Baath (2002) studied the effect of heavy metals in soil microbial processes and populations. He
established that the relative toxicity of different metals decreased in the order Cd >Cu >Zn >Pb.
His results were similar to my result in which my investigation showed that the relative toxicity
of tested metals decreased in the order Pb >Cd.

A significant effect of lead and cadmium on bacterial population has been found in SIR treated or
untreated soils (Figure 4). It is shown that Cd has much more significant effect in decreasing
bacterial population than Pb that has a little effect. It is also clear that the higher concentration
of Pb and Cd cause decreases in total bacterial population.

amount of CO»-
er in acidic sandy
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Figure 4: Average of log10 of total aerobic heterotrophic bacterial number in sandy clay brown
forest soil treated by SIR and contaminated by different concentrations of lead and cadmium and
incubated under greenhouse conditions for three time intervals
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Concerning the effect of Pb and Cd on the COz-production and its relation to the sampling time, it
is obvious that there is a clear trend. In the two heavy metal treatments, (Pb and Cd), the highest
COz-production was measured after the 1st week incubation followed by the 3rd and 6t week
respectively. The same effect was found for the bacterial population. This result is in accordance
with the result of Leita et al. (1995) who reported that the addition of Pb did not have any
significant inhibitory effect on the level of microbial biomass C.

CONCLUSION

The results indicated the following points:

1) The inhibitory effect of Cd applied in pot experiments under greenhouse conditions on
COz-production and total number of aerobic heterotrophic bacteria is significant higher
than the soil samples contaminated with Pb.

2) Measurement of CO; is appropriate indicator for Pb and Cd soil contamination better
than the bacterial indicator.
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ABSTRACT

Globally, 1998 was the warmest year of the last millennium. Such fluctuations were capable of
being associated with changes in a diverse set of physical and biological indicators in many parts
of the world. In this study, indicators of climate change showed that an average increase in
annual temperature of 0.6°C overall has been observed over the course of the 20t century. This
warming has been concentrated in two periods but most significantly in the 90s, of the century.
On a shorter time scale, the seasonal maximum and minimum temperatures are increasing at a
number of locations. Globally, it is minimum temperatures that are increased. This is also
observed in Ireland, particularly for the summer months. Increases in both winter maximum and
minimum temperatures mean that this season has experienced the greatest warming. The main
finding is that signals consistent with global warming/climate-change effects, due to the
increasing of greenhouselgases in the atmosphere, are evident in the primary meteorological
record and that there is evidence of linked ecosystem changes in secondary indicators. Human
health, energy and otherfeconomic factors are complicated by changing social behaviour and
economic development. There is evidence that anthropogenically induced climate change is
influencing Ireland’s climate and ecosystems. However, analysis of the full impacts, particularly
on ecosystems, is limited due to thqabsence of long-term monitoring sites or the development of
systematic phenological observations beyond the phenological gardens. Climate change impacts
are projected to increase in ﬁ}Xre years which may result in major environmental changes as

well as economic and social diffieulties.

\ . '
Keywords: Climate change, Global average temperature, Greenhouse gases, Global warming

INTRODUCTION -

It is important to distinguish between climate and weather. Climate is described as an average of
weather conditions, such as temperature and rainfall, over a long period of time (typically 30
years). In contrast, weather changes rapidly over hours and days and is highly variable. Climate
change, therefore, refers to a significant change in the average temperature or rainfall, over
periods of decades to centuries. Over the Earth’s history, the climate has changed for many
reasons including changes in the orbit of the Earth around the sun, changes in the energy from
the sun and geological changes. What is different now is that human activities, that release
emissions of gases and other pollutants into the atmosphere, are changing the energy balance of
the planet and causing our climate to change. The gases, which are known as greenhouse gases,
trap energy which then warms the planet somewhat akin to what happens in a greenhouse. The
impact of this warming includes increased air and ocean temperatures, drought, melting ice and
snow, rising sea levels, changes in rainfall patterns and flooding. Over the last 200 years, the
concentrations of the main heat-trapping greenhouse gases have increased significantly in our
atmosphere; CO2 by 40%, CH.4 by 150% and N20 by 20%. These three gases are now higher than
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they have been for at least 800,000 years. The consequences of this are most clearly evident in
the global temperature records, which show that, on average, the global temperature has
increased by 0.85°C since records began in the mid-19t century. Continued emissions at or
above current levels will cause further warming and result in changes in the global climate
system during the 21st century that would very likely be larger than those observed during the
20t century (Environmental Protection Agency: EPA, 2013).

The increased concentration of greenhouse gases in the atmosphere, which are largely
attributable to human activity and economic growth, are causing climate to change. There is
conclusive scientific evidence that climate and weather patterns are changing (European
Environment Agency: EEA, 2005). Climate change will result in a range of impacts across a
number of sectors that are likely to exacerbate existing vulnerabilities. Adaptation actions will
be required to avoid or reduce the adverse impacts of climate change and take advantage of any
positive impacts. For Ireland, it is important to be able to build on positive opportunities that
may be presented to respond effectively to reduce any negative impacts and to prepare for
longer term consequences (Department of the Environment, Community and Local Government,
2012). Changing climate_has implications for a range of issues such as economic activity,
flooding, storms, agriculture, fisheries, and energy demand. Policy actions are now being
undertaken to lessen the negative impacts of climate change. Anticipated changes in Irish
climate due to global climate change are a gradual increase in temperature, increased
precipitation and an increased frequency of severe storms and flooding (EPA, 2004). The human
activities through the bugpning of fossil fuels, land use changes and more intensive agriculture
have resulted in an increase in the levels of greenhouse gases in the atmosphere, especially CO».
This increase in greenhouse gases enhances the atmosphere’s ability to trap heat leading to an
increase in the average surface temperature of the Earth. Since the industrial revolution, the
global average temperature is estimated to have increased by 0.6°C. Rising temperatures can
have a number of possible consequences. These include more powerful and destructive
hurricanes, fuelled by warmer seas and rising sea levels due to the melting of ice sheets in
Antarctica and Greenland and a decli'ne\o'{r more than 7% in the Arctic sea ice between 1978 and
2003, which would endanger\lg/’v-lying regions of the world. The United Nations Framework
Convention on Climate Change (UNFCCC, 1992) defines climate change “as a change of climate,
which is attributed directly or indirectly to human activity that alters the composition of the
global atmosphere and which is in addition to natural climate variability observed over
comparable time periods”. More recently, the Intergovernmental Panel.on Climate Change (IPCC,
2001) defines climate change as “any change in climate over time, whether due to natural
variability or as a result of human activity”. Human beings, like other living organisms, have
always influenced their environment (IPCC, 1994). It is only since the beginning of the Industrial
Revolution, the impact of human economic activities has begun to extend to a much larger scale,
continental or even global. Human activities, in particular those involving the combustion of
fossil fuels for industrial or domestic usage, and biomass burning, produce greenhouse gases
which affect the composition of the atmosphere.

In 2002, Ireland along with the other European Union (EU) countries, ratified the Kyoto Protocol
to the UNFCCC, which established international emissions reduction targets for greenhouse
gases. In Ireland the National Climate Change Strategy (NCCS), which provides a pathway for
achievement of national emissions targets (Department of the Environment and Local
Government, 2000), while the UNFCCC provides the international structure for actions to
address climate change issues. The ultimate objective of the UNFCCC is stabilisation of
atmospheric greenhouse gas concentrations at a level that would prevent dangerous
anthropogenic interference with the climate system. However, the most immediate challenge for
Ireland is achievement of national emissions targets established under the Kyoto Protocol.
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Furthermore, the Kyoto Protocol commits industrialised or developed countries to reduce their
combined emissions of a basket of six greenhouse gases (CO2, N20, CHs, SOz, NOx and NHj3 these
emissions primarily due to fossil fuel combustion, industrial processes, transport and
agriculture) by at least 5% compared to 1990 levels by the first commitment period 2008-2012.
While in the case of the collective EU-15 a target reduction of 8% is specified. In relation to other
emissions to air in Ireland, between 1990 and 2000 emissions of SO, decreased by 29% as well
as NOx emissions decreased by 25% at the same period. However, the most significant and
sustained increase in greenhouse gas emissions has been in the transport sector, mainly due to
road transport. (WATSON, 2003). The present study has highlighted on many ways in which, over
the past decade and more, cumulative pressures deriving from growth and change in economic
sectors have influenced on the Irish environment affecting climate change on the basis of both
the national and the international levels. Continual improvement of monitoring and information
systems, particularly on ecosystems and biodiversity, are needed if they are to understand and
mitigate human influence on the environment.

CLIMATES OF THE PAST

The Earth’s climate has evolved and changed throughout its history. For approximately 94% of
the past 850.000 years the earth’s climate was colder than at present (BARRY & CHORLEY, 1998).
The last major glacial episode reached a maximum 25.000-18.000 years ago when sea surface
temperatures in the vicinity of Ireland were probably 10°C below those of today. CHURCH &
WHITE (2005) found that a sea-level rise from January 1870 to December 2004 of 195 mm, equal
to an average sea-level rise of 1.7 £ 0.3 mm / year in the 20t century. This yearly rise is also
increasing by 0.013 + 0.006 mm / year. This is an important confirmation of climate change
simulations. The North Séa waters have warmed by 1.1°C over the past 30 years (PERRY, 2005).
Sea temperature rise is causing fish species in the North Sea to shift their ranges northward in
latitude and/or deeper to'find coMer waters. Changes in North Sea fisheries, already under
stress from over-fishing, ai‘e\ llkely to" accelerate with climate change. More recently, the
European annual means temperatures have increased by 0.3-0.62C since 1900. A further
increase of 2°C above the 1990 lével is predicted for 2100 (EEA, 1998). This will have increasing
impacts on natural and agricultul‘e, ecosystem, human health, and water resources. Some of the
climate driving forces may be sudden, having an immediate impact, while others may take much
longer to be felt.

In the past 100 years the number of cold and frost days has decreased in most parts of Europe,
whereas the number of days with temperatures above 25°C increased the 1990s was the
warmest decade in the observational record; 1998 was the warmest year, followed by 2002 and
2003 also, the average annual growing season in Europe lengthened by about 10 days between
1962 and 1995 (EPA, 2005). The global mean temperature has increased by 0.6°C over the past
100 years, and the 1990s was the warmest decade for 150 years (EEA, 2003). Since the late 19t
century, the global average sea surface temperature has increased by 0.5-0.7°C. Glaciers are
retreating, ice sheets are melting and collapsing, and early snowmelt is augmenting warming
rates (Cook, 2005). The loss of ice from Greenland doubled between 1996 and 2005, as its
glaciers flowed faster into the ocean in response to a generally warmer climate also, the ice mass
loss resulting from enhanced glacier flow increased from 63 km3 in 1996 to 162 km3 in 2005. In
Ireland there has been an increase in winter maximum and minimum temperatures; a reduction
in the number of frost days; an increase in the number of hot days. However, precipitation
trends in Europe in the last decade show northern Europe being 10-40% wetter and southern
Europe up to 20% drier than previously. In Ireland there has been a significant increase in
rainfall in the north and west. Natural causes can only explain a small part of the recent rapid
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changes in global climate; changes that far exceed all natural climate variations of the last
millennium (EPA, 2005). Rapidly economic growth and human activity is largely responsible for
the increase in the concentration of CO; in the atmosphere from a level of some 280 ppm in the
pre-industrial period before 1750 to 375 ppm at present. PEZZA & SIMMONDS (2005) concluded
that there has been an increase in hurricane intensity and attribute this trend in part to climate
change, while it is still uncertain whether the number of hurricanes/year is correlated. Scientists
also are drawing a link between climate change and the first-ever South Atlantic hurricane,
which hit and made landfall along the coast of southern Brazil in spring 2004, and named
Catarina, (in the state of Santa Catarina).

MCELWAIN & SWEENEY (2007) reported that evidence for an anthropogenic influence on climate
change is now stronger than ever before, with the IPCC Fourth Assessment Report assertion that
“It is very likely that anthropogenic greenhouse gas increases caused most of the observed
increase in globally averaged temperatures since the mid-20th century” (IPCC, 2007). Global
average temperature has increased by 0.74°C over the past 100 years with the rate of warming
almost doubling over the last 50 years. Climate indicators for Ireland are based primarily on
daily synoptic station temperature and precipitation data from Met Eireann’s monitoring
network. Some of the key findings include:

- Mean annual temperature records closely resemble global trends, with warming evident
in 2 periods, 1910 to the mid-1940s, and 1980 to 2004. The warming in the latter period
occurred at a much greater rate than the global temperature increase. Nearly all stations
reveal increases in annual and seasonal mean maximum and minimum temperatures.

- For the 1961 to 2005 period, the majority of stations recorded minimum temperatures
increasing at a faster rate than maximum temperatures in spring, summer and autumn. In
winter, 6 of the 11/stations have maximum temperatures increasing at a faster rate than
minimum temperatures, and these are predominantly on the east coast.

- Heat waves are a cause for concern because of their impact on, for example, human health,
agriculture and water suppl} Wlt}ﬁ global warming, it is thought that heat waves may
increase in severity, frequency or duration in the future. The number of heat waves has
increased at a number ofistations annually, with greater increases in winter, spring and
summer heat waves. Similarly, cold waves have also decreased at a number of stations.
Cold waves generally occur in autumn and winter.

- Changes to precipitation patterns are more spatially and seasonally variable than
temperature changes. There are increases in precipitation to themorth of the country, with
4 out of 5 of the wettest years on record at Malin Head occurring since 1990.

- The greatest increases for maximum number of consecutive wet days occur at the west,
north, and southwest coast stations of Belmullet, Malin Head and Valentia respectively.

- Rainfall intensity is an important indicator of climate change. The number of days where
daily precipitation is greater than or equal to 10 mm reveals significant annual increases
on the west coast and non-significant decreases at the east coast.

In addition, by 2012, global temperatures had increased by nearly 1°C above pre-industrial
temperatures (Jones et al, 2012), equivalent to about 0.01°C yr! with about 20cm sea-level rise
(Church and White 2011), and there are increasing numbers of unusual weather events that
have been attributed to climate change (Trenberth and Fasullo 2012). By the time, temperature
increases reach 2°, or sea level rise reaches 40cm, would impacts be twice as bad or increase
more sharply? If impacts increase sharply with increasing perturbations, then overall damages
would be largely determined by impacts at the times of highest perturbations, whereas with a
less steep impact response function, impacts at times with lesser perturbations would
contribute more to overall damages (Kirschbaum, 2014).
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CLIMATES OF THE FUTURE
The Third Assessment Report of the IPCC (2001) represents the most authoritative contribution
on the topic. Among the principal conclusions of the Third Assessment Report are the following:

Global average temperature has increased by 0.6°C + 0.2°C since the mid-19th century and
the trend seems to have accelerated in the past three decades. A further increase of 1.5-
6.0°C is projected for the period to 2100.

The 20t century was the warmest century of the last millennium in the Northern
Hemisphere. The 1990s was the warmest decade and 1998 was the warmest year.

A widespread retreat of mountain glaciers outside the Polar Regions has taken place in
recent decades and sea-ice thickness in the Arctic has decreased by 40% during late
summer/early autumn.

Sea level has risen by 10-20cm since 1900, and a rise of approximately 50-80cm is
considered likely during the period 1990-2100.

Precipitation has increased over the land masses of the temperate regions by 0.5-1% /
decade with some signs of increased intensities being measured. In the tropics, decreases
in rainfall have been observed.

EPA (2005) established that:without intervening policy measures, anticipated changes in climate
will include:

Cold winters almost entirely disappearing in Europe by 2080, while hot summers are
projected to become much more frequent. This has implications for oil demand for heating
and electricity demand for air conditioning, as well as health implications, e.g., heat waves
in France resulted in mortalities especially among the elderly.

From 1990 to 2100, the global average temperature is projected to increase by 1.4-5.8°C
and by slightly morge in Europe. Such dramatic changes in temperature will impact many
aspects of life including agriculture and tourism trends but i’i will also impact on wildlife
and nature.

For the next century‘sea leveik are gxpected to rise by 2.2 to 4.4 times higher than the rate
in the 20% century, a,pd sea Wlevel is projected to continue to rise for centuries.
Consequently the risk of éqastal floodlng will increase threatening many urban areas.

The European Alps could lase some 80% of their glacier cover by the end of this century if
summer air temperatures rise by 3°C and become almost completely.ice-free by 2100, in
the case of a temperature increase of 5°C.

Climate change have a profound influence on life on earth, this is;part of the daily

experience of human beings and is essential for health, food production and well-being. Many
consider the prospect of human-induced climate change as a matter of concern. The IPCC (2001
and 2007) reports assert that the evidence for a human influence on global climate is now
stronger than ever before and states that “increasing concentrations of anthropogenic
greenhouse gases have contributed substantially to the observed warming over the last 50
years.” Therefore, the average atmospheric CO; concentration has increased from 280 ppm in
1850 to 365ppm at present, and could exceed 700 ppm by the end of the present century if
emissions continue to rise at current rates (IPCC, 2001).

IPCC (2007) reported that future projections of climate suggest that:

Globally-averaged surface temperature is likely to increase by between 1.8°C (low
emissions) and 4°C (high emissions) over the course of this century.

There is likely to be an increase in maximum temperatures and in the frequency of hot
days.

Precipitation increases are likely in the mid- to high-latitudes in winter by the middle of
the present century. However, there will be large spatial and seasonal variations.
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- More intense precipitation events are also very likely over mid- to high-latitude areas of
the Northern Hemisphere.

- Global mean sea-level rise over the present century range of 18 to 38 cm for the low
emissions and 26 to 59 cm for the high emissions.

SWEENEY et al. (2002) established that indicators of climate change show a response to
changes that have occurred in the recent past and that are continuing to occur today. These
involve the detection of change in both primary (climatological or meteorological) and
secondary (biological, sociological and economic) indicators. The Organisation for Economic Co-
Operation and Development (OECD, 1993) defined an indicator as “a parameter, or a value
derived from parameters, which points to provides information about describes the state of a
phenomenon of an environmental area with a significance extending beyond that directly
associated with a parameter value”. Primary indicators are the instrumental observations of
climate over time. Secondary indicators are systems or organisms the vitality and responses of
which change in response to environmental conditions changed by human economic activities.
The OECD produces a core set of thirty-three indicators for environmental performance based
on the Driving Force - Pressure - State - Impact - Response (DPSIR) framework (OECD, 1993 and
EEA, 1999) as presented in Figure (1).

Driverse.g,
Causes

| Pressurese.g,
Pollutants

Responses e.g,,
Policies & Targets

Impacts e.g,,
Health &
Ecosystems

Figure 1. The DPSIR Framework (Source: OECD, 1993 and EEA, 1999)

Indicators simplify a complex reality and communication is their major function (EEA, 1999).
Indicators of climate change enable communication of critical information regarding climatic
conditions. They also provide an essential early warning system by making available
observational data that may point to an environmental problem and provide a representative
picture of environmental conditions. Most national and international bodies base their sets of
indicators on the DPSIR framework or a subset of it. According to this system, social and
economic developments exert a pressure on the environment and, as a consequence, the state of
the environmental changes. This leads to impacts on human health in an ecosystems and
materials that may elicit societal response that feeds back on the driving forces or on the impacts
directly, through adaptation or curative action. The PSR framework is used to identify indicators
of environmental pressures (P), state or conditions (S) and responses (R) as shown in Figures (2
and 3) for use in the state of the environment reports produced by each of the EU member
states.
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Figure 2. Pressure-State-Response (PSR) Framework (Source: OECD,1993)
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Figure 3. Nature and Use of Environmental Indicators (Source: OECD,1993)

PRIMARY INDICATORS OF CLIMATE CHANGE
Primary indicators such as temperature, precipitation, cloud cover, sunshine, wind, atmospheric
pressure, and humidity. While secondary indicators are important as they provide valuable
information for early warning on how climate change affects important ecosystem, economic
and social activities, such as the effects of climate change on natural flora and fauna which are
complex, problematic, multifaceted and subject to large uncertainty. Also, secondary indicators
may be valuable in areas where direct meteorological measurements are not available to
pinpoint vulnerable parts of the ecosystem. In establishing indicators, a distinction can be made
between primary indicators, based on analysis of directly observed meteorological data, and
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secondary indicators, based on the responses of the living world to climate changes which
provide a response in living microorganisms and human health. The warming is not linear, with
greatest warming being observed in the temperature record since the mid-1970s (MCELWAIN &
SWEENEY, 2007). According to the Climate Research Unit (2005) was the second warmest year
globally (JoNES, 2006). The trend in global temperatures provides the clearest signal that
greenhouse gases are trapping more energy in the atmosphere. This is sometimes referred to as
global warming. The average temperature in Ireland increased by 0.7°C during the period 1890-
2004, at an average rate of 0.06°C/decade. In Ireland this warming is most evident during the
periods 1910 to 1949 and 1980 to 2004. The temperature increase in the latter period has been
larger, and the rate of increase more rapid than in the 1910-1949 period. The decade beginning
1990 has been the warmest decade in the instrumental record for Ireland. Temperature records
indicate that global trends have been largely replicated in Ireland, albeit with an observed
tendency for a lag of a few years. A warming episode from the first decade of the 20t century to
the mid-1940s was followed by a cooling trend to the end of the 1970s. Thereafter, a rapid
warming was apparent which continues to the present. A stronger warming trend was apparent
in Ireland in the 1930s and 1940s than globally and this resulted in the warmest year of the last
century being 1945 in Ireland. The temperature observations indicate that most warming has
occurred in the winter period. Maximum temperatures appear to be increasing more than
minimum temperatures during winter season. A global analysis of mean daily maximum and
minimum temperatures, point to an increase in minimum temperatures at a rate nearly twice
that of maximum temperatures since approximately 1950 (FOLLAND et al, 2001). This may be
associated with global changes in precipitation and cloud cover. On a global level, the greatest
seasonal warming has oceéurred during the Northern Hemisphere winter and spring. As a result,
the disparity between summer and winter has decreased. Overall, two of the most visible
impacts of higher temperatures in Europe are melting ice and reduced snowfall. Eight out of nine
glaciated regions in Europe show significant retreat of glaciers fn the past century. Across
Europe, climate change already égpear to be impacting many sectors of society. Higher
temperatures and more intense droughts are producing a rising trend in the number and
severity of forest fires in thegﬁtit':literranean. These threaten forestry, farming, tourism and the
suitability of the land for habitation. In 2003 heat wave saw 20.000 more people die in Europe
than in the same period in other'years, some 14.000 of them in France. Most people died from
heat stroke, and heart and respiratory ailments, as daily maximum temperatures rose to 40°C
and, perhaps of equal importance, night-time minimum temperatures stayed above 25°C on the
warmest nights. Climate extremes are creating ever-greater risks of catastrophic events of all
sorts. Changes in rainfall and flows from glaciers are altering river flows, sometimes causing
floods or emptying reservoirs. Flood events in particular have soared in Europe and, although
better warning and rescue systems have prevented a commensurate rise in deaths, the loss to
property has been substantial. The severe flooding in Austria, the Czech Republic, Germany,
Hungary and Slovakia in August 2002 caused economic and insured losses of about EUR 25
billion (EEA, 2005). Climate change is affecting precipitation and hydrological cycles (DORE,
2005). One of the expected impacts of climate change is that snow and ice levels reduce and that
snowmelt occurs earlier in the spring season. Wet regions increasingly experience higher levels
of precipitation, and arid areas reduced levels, becoming drier. The IPCC (2001) concluded that
increases in global total cloud amount over the Northern Hemisphere mid- and high-latitude
continental regions had occurred at a rate of 2% since the beginning of the 20t century. These
increases have been positively correlated with decreases in the diurnal temperature range and
increases in precipitation (FOLLAND et al., 2001). The diurnal temperature range is defined as the
difference between the daytime maximum temperature and night time minimum temperature.
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EPA (2006) published that climate change will cause changes in weather patterns including the
amounts and characteristics of precipitation. Precipitation in Ireland is generally in the form of
rain or drizzle, with hail and snow accounting for very small percentages of annual totals. An
intensified hydrological cycle, i.e. heavier rain over short periods is expected. Heavy or extreme
precipitation events can be defined as days with precipitation greater than a given threshold
(e.g, 10 mm or 50 mm). Extreme precipitation events are of great importance, as they affect
many people through loss of life and cause much economic damage and disruption. Greatest
rainfall totals more than 3 days are important from the perspective of flooding and vulnerability
of local populations and environment. MCELWAIN & SWEENEY (2007) concluded that the annual
precipitation has increased on the north and west coasts, with decreases or small increases in
the south and east. However, the wetter conditions on the west and north coastal regions appear
due to increases in rainfall intensity and persistence. There is an increase in precipitation events
over 10 mm on the west coast with decreases on the east coast. The increases in intensity and
frequency of extreme precipitation events provide a cause for concern as they may have a
greater impact upon the environment, society and the economy. Additionally, continued
monitoring and updating of the mentioned indicators will support policy decisions on the
climate change in Ireland opany whereas of the world.

SECONDARY INDICATORS OF CLIMATE CHANGE

SWEENEY et al. (2002) mentioned that secondary indicators are including agricultural, biological,
social and economic factors, which are a comprise phenomena, especially in the biological
environment, which might be expected to show a response to changes in primary climatic
parameters. As indicators, they will inherently be subject to a complex, multifactor set of
influences of which climate may be only one component. The problems of confounding factors
were particularly evidentin agricultural systems. Management practices, market forces, subsidy
payments, genetically modified cultivars and all these made the isélation of climatic influences
difficult. Some possible future 1nd\:atorsvd1d emerge, most notably changes in the production
area of warm weather crops such as’ forage maize and vines. Here, we summarized the
secondary indicators in Tablg}

Table 1

Summarised the Secondary Indictors of Climate Change in the Same Time Mainly in 20 Century
Secondary Indictors

Biological Activity Agriculture Productivity Economic and Social Activities

phangmg in birds, b_ut_terﬂles, W% ot irrigation Changes in energy

insects and bats activity consumption

Changing in fish stocks Change in warm-weather Changing in Tourism

(Salmon run) crops (domestic holidays)

Changing in the beginning and

growing season of the trees Change in grass production | Insurance claim for storm
. . . in late summer damage

Changing in microbial activity

Changing in plants Change in crop yield .

distribution especially potato in Ireland Effecting human health

PERRY (2005) reported that some species of marine fishes are already migrating out of their
historic ranges to avoid changing climate conditions. Plants and animals associated with certain
geographic regions are moving or dying. Habitats are becoming reduced as a result of climate
change. Food chains have changed. Further alterations in ecosystem provisioning services,
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including wood products, drinking water supply, and agriculture productivity can be expected as
climate change continues to alter entire ecosystems. Agricultural data are influenced by factors
such as management, market forces, subsidy payments and agricultural policy. It is, therefore,
difficult to identify suitable agricultural indicators for climate change. By developing the
technology, in particular the breeding of new cultivars tolerant of adverse environmental
conditions, make it difficult to isolate climatic influences on agricultural crops (BURKE, 2001).
The Irish agricultural sector contributes €24 billion to thenational economy annually, accounts
for almost 10% of Irish exports and provides 7.7% of national employment (Teagasc, 2013). The
sector accounts for about 7% of Irish Gross Domestic Product (GDP) with primary agriculture
accounting for 2.5% (Central Statistics Office, 2013). Investigations of socio-economic data in
Ireland show that as indirect indicators of climate change, which included changes in energy
consumption, insurance claims for weather-related damage and changes in domestic tourism. In
Ireland, since 1990, there has been a sharp decline in “home holidays” and a sharp increase in
“foreign holidays”. This suggests that there is something other than increased summer
temperatures influencing the number of domestic holidays being taken by Irish residents
(SWEENEY et al., 2002). The growth in the economy during the 1990s is undoubtedly responsible
for part of the decline seen in domestic holidays.

Finally, there have been substantial reductions in Ireland’s greenhouse gases emissions in recent
years, due in significant partto the impact of the economic downturn. Ireland is on track to meet
its Kyoto Protocol commitment for the 2008-2012 period. This is a first step in achieving a
longer-term goal of a low-carbon society and economy. The next key step is to meet the
emissions reductions requiired under the EU 2008 Climate and Energy Package. The European
Commission Roadmap for moving to a competitive low-carbon economy by 2050 points to EU-
wide greenhouse gases emission reduction requirements of up to 80% by 2050. Within the EU,
Ireland has an unusual emissions profile, with emissions from agriculture being proportionally
higher than for most other Member States and projected to incrtase in the period to 2020.
Projections by the Commen Agricultural Policy indicate that even in the best-case scenario,
Ireland will breach its annu vobligéttq‘ns for greenhouse gases emissions under the EU 2020
target in 2017. Accordingly, ﬁﬁrther cost-effective actions need to be identified, assessed,
adopted and implemented to reduce greenhouse gases emissions in the near term. The impacts
of climate change are already occtirring in Ireland and are projected to intensify over the coming
decades; this must be factored into future planning and investment choices. The vulnerability of
existing systems and infrastructure should be assessed and a national framework for climate
change adaptation prepared (EPA, 2012).

CONCLUSION

The atmosphere and ocean have warmed, the amounts of snow and ice have diminished, sea
level has risen, and the concentrations of greenhouse gases have increased. Each of the last three
decades has been successively warmer at the Earth’s surface than any preceding decade since
1850. Ireland has temperate climate and principally influenced by the North Atlantic Ocean and
the Gulf Stream circulation. The significant indications of changes in climate can be detected in
data from the west coast. Some changes could be regarded as being positive (higher minimum
temperatures decrease in occurrence of frost days and longer growing season). The changes
such as increased winter-time precipitation levels and decreased sunshine may not be regarded
as beneficial developments. The build-up of greenhouse gases in the atmosphere is projected to
increase climate changes in future. The more energetic atmosphere is likely to be more erratic
and less predictable than today with more extreme weather events occurring. There may be
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surprises, which have significant environmental, social and economic impacts that will be
difficult to deal with. Ireland should support efforts to understand the impacts of climate change
through research and the further development of observational systems as required under the
Kyoto Protocol. There is a need for increased co-ordination and commitment to long-term
monitoring of primary (climatologically) and secondary (ecological, health and economic)
indicators in Ireland. In order to have an effective monitoring program it is essential to carefully
consider the choice of measurements and sampling design. These must be linked to objectives to
ensure that the results are useful, which would contribute to the development and
implementation of environmental policy. Finally, reaching climate stabilization of the world
economy must be totally transformed in a climate friendly and sustainable manner.
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Abstract:

The Republic of Yemen is located in an arid to semi-arid region. Rainfall rates range from none at
certain parts of the country to about 400 mm/yr in its mountainous parts. Rainfall has been
harvested and collected in cisterns existed in the mountainous region for generations. In the dry
season (October - February), and after the stored water is consumed, people, mainly women and
children, have to travel long distances down wadis to fetch water from the nearest water source,
which is often not suitable for human consumption. This is the case in the western mountainous
region, namely Hajja Governorate, which heavily depends on rainwater for drinking, animal
watering, domestic uses and irrigation. However, during the dry season this region experiences
foggy conditions. This has prompted conducting a fog collection field study in this region to
investigate the potential of providing an alternative source for water supply during the dry
season. The study consisted of installing 26 standard fog collectors (SFC) of one m? of
polypropylene mesh at 19 sites in Hajja, and measuring the daily fogwater amounts collected
during the period from 1'January to 31 March, 2003. The results indicated that fog collectors
located closest to the redisea with an elevation ranged between 2,000-2,200 meters above sea
level and winds from the west direction have produced the highest water output, reaching a
maximum of about 4.5 liters per square meter of mesh per day over the three winter months
period. The conclusion drawn is that though this technique is cheap, simple and promising, more
investigations are still needed on the'vasious parameters contributing to fog collection, such as,
relative humidity, temperatur@'\and SFCs technologies.

Keywords: fogwater harvesting, arid and semi arid, mountains, Yemen

INTRODUCTION .

Water scarcity is considered as one of the major threats to humankind in this century. This
is especially true in the arid regions of the world, where it is expected that available water
resources in streams, rivers and groundwater in most of these regions will not be sufficient to
meet the future ever-increasing needs of agriculture and urban areas. Therefore, there is a need
to reassess indigenous irrigation methods to find their potential value to alleviate future water
scarcity (Prinz, 1996). These methods, if associated with water saving techniques, modern
hydrological and technological tools, may supplement other water sources and help in securing
future water supply.

In general, water harvesting methods can be classified based on the source of the
harvested water (Figure 1), which can be water in air, overland flow, or groundwater (Prinz,
1996; FAO, 1997). Of particular interest to this study are the methods of fogwater collection
(water in air), which were developed in areas without permanent rivers, and where people have
to rely on rainfall, dew and fog. These methods are based on the principle that water can be
collected from fog under favourable climatic conditions to provide water for small rural
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communities in arid and semi-arid regions. This innovative, non-classical water harvesting
method has the advantages of being simple, can be applied without large investments, and can
be maintained and managed by the users themselves, and hence offers good prospects for future
development (FAO, 1997). However, the challenge in implementing these methods effectively is
to identify suitable communities and favourable environmental conditions, and ensure that the
system meets user demand sustainability, and to develop an efficient system to collect water for
regional agricultural purposes.

WATER
HSEVESTING
L -
1 |

i ' i ' ' N

Water in the Air Overland Flow Groundwater
. . \ , L .

|
p 1 1 \
FOG & DEW ) RAINWATER FLOODWATER [ GROUNDWATER

HARVESTING HARVESTING HARVESTING HARVESTING

\ r, \ F,

g. 1. Water harvesting methods (Prinz, 1996)

Literature indicate 'that the modern era of fog collection has started in 1987 with the
construction of a pilot project of 50 fog collectors at El Tofo district; located in the mountainous
region of Chile (Schemenauer and“Cere da, 1994a). In 1992, water from these collectors was
taken to the village of Chungungo. Inigk following years, the number of fog collectors on the
mountains of El Tofo dlst}c\\/‘!}as 1ncreased to 100, and the average fogwater production
reached about 15,000 liters per 'day during a‘year. Since then, the number of fog collectors has
varied somewhat depending on the needs and conditions. As a result of these successful projects,
other fog collection projects have been initiated in other parts of Chile, as well as in other
countries such as Peru, Ecuador, South Africa and the Canary Island of'Spain (Canto, 1998). In
addition, several evaluation studies have been carried out in many countries, such as Mexico
(Schemenauer and Cereceda, 1994b) and Sultanate of Oman (Alesh, 2003; Hildebrandt et al.,
2005).

The objective of this study was to investigate the potential applicability of fogwater
harvesting in the mountainous region of Yemen, and to get sufficient data for making reliable
estimates of the daily yield that can be achieved during the foggy season. Furthermore, an
analysis of the relationship between the collected amounts and seasonality, best placement and
orientation of the collectors is made to help in the future design process to ensure the best
performance at an affordable cost.

Study Area

The Governorate of Hajja, located in the western mountainous region of Yemen, was
selected for the fogwater harvesting field experiment (Figure 2). Hajja Governorate is located
northwest of the Capital City of Sana’a, Yemen, and inland from the Red Sea, with an altitude
range between 1,650 and 2,480 meters above sea level (masl). Many people in Hajja depend
heavily on rainwater for drinking, animal watering, domestic uses and irrigation. In Hajja,
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precipitation occurs in two periods, between the months of March and May, and between the
months of July and September. During the dry season (October-February), Hajja experiences
foggy conditions, and hence it was chosen for the study.

¥ ¥ 33
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area in Yemen and rainfall COIlt()i‘lI‘ map (Van Der Gun and
Y jhmed, 1995)
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Fig. 2. Location of the stud
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Materials and Methods

\

Twenty-six Standard Fog Collectors (SFCs) were constructed with locally available
materials and local workmanship, except for the mesh that was imported. These SFCs were
installed in December 2002 and January 2003 at 19 different sites that were chosen for the field
study. The data of the amounts of the fogwater collection were measured in the period from 1st
of January 2003 to 31st of March, 2003.

The Standard Fog Collector (SFC) was designed by Schemenauer and Creceda (1994a). The
collector is relatively simple and flat; rectangular nets (mesh) of nylon supported by a post at
both ends arranged perpendicular to the direction of the prevailing wind. The SFC used in this
study consisted of a 1 m? panel of mesh, located 2 m above the ground by a supporting structure
(Figure 3). The collection of fog or cloud is achieved by the collision of suspended droplets on a
mesh. The droplets coalesce on the mesh and run down into a collecting drain and then into a
tank or distribution system. Fog collection can be thought of as an aerial spring; the piping and
delivery system is similar to a standard spring-fed gravity water supply (FAO, 1997).

The complete system can be easily build or assembled on site. The installation and
connection of the panels is quick and simple, and the assembly is not labor intensive and
requires little skill. No energy is needed to operate the system or transport the water, capital
investment is low, and maintenance and repair are minimal (IDRC, 1997).
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Fig. 3. Diagram of Standard Fog Collector (SFC) used in the stu(}y area (Schemenauer and
Cereceda, 1994a) :

The variables required quantifying the magnitude and reliability of supply and the
orientation and sturdiness (Schemenauer and Cereceda, 1994b) required by Fog Collection Units
(FCU), include:

o Fog-water yield (m3 m-2 day!)
Annual variation and seasonality of yield
Rainfall (mm day-1)
Wind speed (m s-1)
Wind direction during fog events

In order to get a comprehensive assessment of the fog harvesting potential, it is necessary
to make daily measurements for the whole year. However, if the location of the study area has
known fog season such as the monsoonal fog of Oman (Alesh, 1998) then the study period may
be shortened to that season. In this study, measurements were made only during the foggy
season (i.e., January-March).
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PARAMETERS INFLUENCING FOG COLLECTIONS

Wind patterns

Conditions for fogwater harvesting are considered best where there are persistent winds
in one direction to transport low-level cloud and fog. Figure 4 shows a schematic west-east cross
section of an idealized case for the Tihama coastal plain in Yemen and Saudi Arabia (Furey,
1998). However, this is a very simplistic explanation, and fog in these desert areas can be caused
by much more complex atmospheric and oceanic interactions that need further investigation
understanding.

Mountain range

The topographic relief must intercept the cloud. In the case of low-level coastal fog the
interception can be made by isolated hills or dunes. For higher clouds, larger mountains are
needed. In the latter case, the cloud can be pre-existing or orographically induced (Schemenauer
and Cereceda, 1994a).

_Oceanic Sub warm descending air from the Hadley Cell
Tropical High Thermal Low

Pressure Pressure
sea-brecze
circulation ?

emperaturs mversion
IS SIS SIS S S ST ST SIS S S S S S EEEE S S SR EEEEEEEEES

Fog/Stratocumulus Cloud

condensation

coastal u|:\\<1,l;h /

Fig. 4. Mechanisms of the formation of the West Coast advection fog (Furey, 1998)

¢vaporaion

Distance to the coastline

Marine clouds and fog decks generally dissipate further lnlan(ﬁiue to evaporation. It is
often therefore desirable to have collectors located within 5 km of the coast and usually not
more than 25 km (Furey, 1998). This distance must be balanced against topography in relation
to the cloud deck. Observations and experiments are needed to determine the optimum location.
In high elevation areas where cloud is intercepted or induced by the topography, the distance to
the coast becomes irrelevant (Furey, 1998)

Orientation of the topographic features

[t is important that the longitudinal axis of the mountain range, hills, or dune system be
approximately perpendicular to the direction of the wind bringing the clouds from the ocean.
The clouds will flow over the ridgelines and through passes, with the fog often dissipating on the
downwind side. If the orientation of the SFCs is not directly facing the fog movement then the
yield is likely to be underestimated. In Namibia, the use of a bi-directional fog collector was
suggested to provide more accurate information for choosing the best orientation for the large
collectors (Furey, 1998).
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Rainfall seasonality

Rainfall in Yemen depends on two main mechanisms, the Red Sea Convergence and the
Monsoonal Inter-tropical Convergence Zone. The former mechanism influence is most
noticeable in the west of the country; this mechanism is active from March to May and to some
extent during autumn (i.e., October-November). The latter mechanism reaches the country in
July-September, moving north and then south again, so that its influence lasts longer in the
south. Seaward exposed escarpments such as the western and southern slopes receive more
rainfall than the zones facing the interior (Meteorological Service, 2000).

FIELD WORK AND MEASUREMENTS

Planning for the fieldwork began in November 2002, and subsequently 26 SFCs were
constructed in nineteen different sites in Hajja region. Table 1 shows the locations, orientations
and the elevations of the SFCs in the study area.

The SFCs were preferentially sited on ridges and saddle points in positions where
experience has shown that there will be strong enough winds to push the fog through the mesh
of the collectors. The SFCs were located facing the south and west directions depending on the
local topography based on the prevailing wind direction during the months of December,
January, February and March, which are from the south and sometimes west (Meteorological
Service, 2000). i

The harvested fogwater was measured on a daily basis; measurements were made during
the period from 1st of January to the 31st of March, 2003. These are the dry months in winter
when rainfall is virtually non-existent and the need for water is very high.

Table 1. SFCs details in the study area

Area name S SFC Number Location UTM Orientation Flevation
mber| " E N (masl)
Schiragi - \% 352061 - 1729727 180 2260
Schiragi 14 20| 352061- 1729727 270 2260
Schiraqi an | 3 © | 352530-1730131 170 2450
Schiragi By 4 352530 - 1730131 270 2450
Schiragi 3 5 352662 - 1730058 240 2450
Schiragi 4 6 352887 - 1730132" 180 2450
Schiragqi 5 . 7 352312 - 1729695 190 2300
Mabyan 1 8 346743 - 1739771 230 2020
Mabyan 2 9 346622 - 1739871 215 2030
Mabyan 3 13 347000 - 1739300 270 2000
Mabyan 4 10 347416 - 1737470 200 1650
Hajja City (Antenna) 1 11 350366 - 1735330 225 1820
Hajja City (MOA) 2 12 350114 - 1734950 180 1750
Humlan 1 14 351331 - 1733100 230 1775
Humlan 2 16 351420 - 1732770 270 1835
Humlan 3 15 351520 - 1732080 250 1890
Aschmur 1 17 366230 - 1735710 270 2840
Aschmur 1 18 366230 - 1735710 180 2840
Aschmur 1 19 366230 - 1735710 0 2840
Maswar Bait Sheim 1 20 357050 - 1728100 180 2640
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Maswar Bait Sheim 1 21 357050-1728100 250 2640
Maswar Bait Sheim 2 22 357220-1728100 0 2660
Maswar Bait Saad Salah 3 23 355000-1727600 0 2440
Maswar Bait Saad Salah 3 24 355000 -1727600 270 2440
Maswar Bait Saad Salah 4 25 355000-1727350 180 2485
Maswar Bait Saad Salah 4 26 355000-1727350 270 2485

RESULTS AND DISCUSSION

Analysis of the data of the harvested fogwater during the study period (1 January - 31
March 2003) indicates that fogwater collection rates observed in the majority of the collectors
were not acceptable according to Schemenauer and Cereceda (1994a), while the collection rates
in collectors numbers 9, 8, 13, 24, 26 and 23 were moderate averaging about 1 liter per day
(Figure 5).

450.00—

400.00 ]

350.00

300.00-

250.00

liter

200.00

150.00

100.00—

50.00—

0.00

SFC9
SFC8
SFC3
SFC5
SEC 1
SFC 2
SFC 6
SFC7
SFC 4

SFC 13
SFC 24
SFC 26
SFC 23
SFC 11
SFC 10
SFC 25
SFC 14
SFC 15
SFC 16
SFC 12
SFC 19
SFC 17
SFC 20
SFC 18
SFC 22
SFC 21

Fig. 5. Total fogwater collection amounts in the project area for the period 1 January - 31 March
2007.

In general, Mabyan area collection sites collected the highest water output (9, 8, and 13),
with site 9, the closest site to the red sea, producing the highest measured rate (a total of 400
liters). Furthermore, analysis of the data trends during the study period have shown that the
period from mid-January to the end of February is a dry period with lower water production,
while during the month of March water production rate was excellent. The data also show that
some of the collectors on the highest altitude sites did not produce a significant amount of water.
It is worth noting that as the climate may vary from one year to another, and therefore,
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determining the daily, weekly, monthly and annual climatic parameters variations is important
in order to determine both the water availability and the water storage requirements.

Figure 6 shows the variation of fog collection with wind direction, which indicates the west
winds are the most productive. Humid air comes from the Red Sea, with Mabian being the first
mountain range encountered in its movement inland. Examination of the data of sites 9 and 8,
which have the best collection rates, indicates that these sites are well exposed to winds coming
from the west up a major wadi. Site 13 is in the same area but had lower collection rates, as the
exposure to the west winds was not as good as the others. However, in light of the observations
that collection rates were also high with southwest winds, it would be valuable to examine
several new sites to the north of the city, which might be proved to be productive.

(All)

Sum - Water collected (liters)|
1200.00

1000.00

800.00

Elevation

0> 1.650m
B>2.000m
600.00 0>2.200m
0>2.400 m
] B>2.600m
0>2.800m

400.00

200.00

]
ooo?%:ﬁgz —

3 T T <& T T S

-
NE | NW S SE swo w No direction
in data sheet

Wind-direction

Fig. 6. Variation of fogwater collection with wind direction

Figure 7 shows the variation of fogwater collection with different wind speeds. In Hajja
governorate, fog occurs under low wind speed conditions. Almost 50% of the water collection
occurred when the wind speed was around 2 of the Beaufort wind speed.

The variation of the fogwater collection with elevation is illustrated in Figure 8. the results
indicate good collection amounts between elevations of approximately 2,000 and 2,500 masl.
The collection rates for these sites are from 1.12 to 4.5 liters per square meter of mesh per day
in the Mabian and Maswar districts.
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Fig. 8. Variation of fogwater collection with altitude

This range of altitudes is a good starting point to continue testing fog collection in Yemen,
especially since many villages are located at these altitudes. In general, all the ridges and
mountain chains located from the north to the south that are above 2000 masl would be
potentially good productive sites and need to be evaluated.
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CONCLUSION AND RECOMMENDATIONS

The field study on fogwater collection in the western mountainous areas of Yemen
indicated that, in principle, fogwater could represent an important water resource for the
inhabitants with maximum water amounts occurring in the dry winter months of January to
March. Fogwater harvesting might be an appropriate technological solution that can be built,
managed and maintained by rural communities to be used for watering plants and afforestation.

The field study results indicated that fog collectors located closest to the red sea with an
altitude range between 2,000-2,200 masl and westerly winds have produced the highest water
output, reaching a maximum of about 4.5 liters per square meter of mesh per day over the three
winter months period. It is recommended that more investigation is made on the relationship
and impact of various climatic parameters contributing to the fog collection, such as relative
humidity, temperature, and the distance from the coastline, as well as SFCs technologies.
Operational requirements should be investigated, which include measurement of the volume
collected and recording of meteorological data, either manually or by automatic weather station,
since changes in weather conditions may change the operational design of the harvesters.
Furthermore, more sites should be studied and investigated, either in Hajja or elsewhere in
Yemen such as in the eastern parts of the country.

Furthermore, it is recpmmended that research is made on the dynamics and chemistry of
fog in order to optimize quality and yield, and on the design of more efficient meshes needed to
increase the yield to decrease the cost and space requirements.

ACKNOWLEDGEMENT
[ would like to thank the Social Fund for Development (SFD), Main Office, Sana’a, Yemen,

for funding this study and'providing technical documents, reports arid data.

\‘ \ :
\ A v

REFERENCES \\ b

Alesh, S.A. (1998) Work done on'fog and fog collection (moisture capture) in the Sultanate of
Oman. In: Proceeding of The First International Conference On Fog And Fog Collection,
Vancouver, Canada. July 19-24, 1998. pp 417-420. .

Alesh, S.A. (2003) An Experimental Study of Fogwater Collection in Salalah Area, Oman:
Unpublished Master Thesis. Sultan Qaboos University, College of Science, Department of
Earth Science.

Canto, W. (1998) The Coastal Fog (Camanchaca): A water resource available for the benefit of
desert communities. In: Proceeding of the first International conference on fog and fog
collection, Vancouver, Canada. July 19-24, 1998. pp. 191-193.

FAO (1997) Irrigation in the Near East Region in Figures. Water Report (9). Available on line at:
http//www.fao.un.org.

Furey, S.G. (1998) Fogwater Harvesting for Community Water Supply. MSc Thesis, Infrastructure
Engineering, Silose College, Granfield University.

Hildebrandt, A. (2005) Ecohydrology of a seasonal cloud forest in Dhofar, Sultanate of Oman. Ph. D.
thesis, in the field of hydrology, Massachusetts Institute of Technology, USA, p211.

Hildebrandt, A., Eltahir, E., Amerjeed, M., Shammas, M., and AlMahari, G. (2004) The hydrology of
a semiarid cloud forest in Dhofar (Oman). Am. Geophysical Union. Eos Transactions 2004,
85(17) Joint assembly Suppl., Abstracts: 66-67.

55


http://www.fao.un.org/

5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

IDRC (1997) Fogwater Collection System. International Development Research Center (IDRC),
Ottawa, Canada. Available on line at: www.idrc.ca/library/document/096904 /index.htm

Van der Gun, J. and Ahmed, A. (1995) Water Resources of Yemen. Report WRY35, TNO, Delft.

Meteorological Service (2000) Annual Metrological Data. Meteorological Service, Republic of
Yemen.

Prinz, D. (1996) Water harvesting: history, techniques and trends. Z. f. Bewdsserungswirtschaft,
31(1): 64-105.

Schemenauer, R.S. and Cereceda, P. (1992) Monsoon cloud water chemistry on the Arabian
Peninsula. Atmospheric Environment, 26A: 1583-1587.

Schemenauer, R.S. and Cereceda, P. (1994a) Fog Collection's Role in Water Planning for
Developing Countries. Natural Resources Forum, 18: 91-100.

Schemenauer, R.S. and Cereceda, P. (1994b) A Proposed Standard Fog Collector for Use in High-
Elevation Regions. J. Appl. Meteorol., 33: 1313-1322.

Corresponding address:

Dr. Abdulla A. Noman

Faculty of Engineering

Sana’a University

P. 0. Box 14469 Sana’a

Sana’a, Yemen

E-mail: abnoman@hotmail.com

56


http://www.idrc.ca/library/document/096904/index.htm
mailto:abnoman@hotmail.com

5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

ENGAGEMENT OF YOUTH IN AGRICULTURE IN BURKINA FASO:
TOWARDS SUSTAINABLE DEVELOPMENT

Abraham Sombé Sylvain ILY1, Mahamadou SAWADOGO?2, Amos MININGOU1

1Genetics and Biotechnology Laboratory, Plants/seeds breeding of INERA, Kamboinsé
2Laboratory of Genetics and Biotechnology, University of Quagadougou

ABSTRACT

Africa is very vulnerable. The climatic distresses already compromise the conditions of life
of the populations on a continent victim of poverty, the deterioration of the ecosystems and the
civil and social unrests. More than 40,5% of Africans live in a extreme poverty and, among
them, 70% live in farming zones, essentially subsisting thanks to agriculture. The climatic
changes touch the agriculturists in all four corners of Africa. The entry of a big number of
youth in this sector is going to accelerate probably of rhythm and to give a stroke of shoot to
this sector of activity. Agriculture is recognized by African’s leaders like source of growth, an
instrument to improve food security, and a means to preserve the continent of the precious
natural resources. But attention!!! Agriculture’s already the biggest employer of Africa with an
aging work hand. The present levels of investments on the projects of youth for the Agricultural
and Environmental research aren’t even sufficient to get the conclusive results and good
outputs. Too few things have been dedicated to palliatives, as: the formations of the relief, the
subsidies of the inputs, the mechanization, and the improvement of the technologies and the
practices of long term management. The efforts are in progress to solve the constraints bound to
the environment and thefelimatic risks. Agricultural and Environmental Research must as well
as the structures and private Institutes, operating in these domains, greatly redoubled of effort.
Some very definite programs must be estabhshed to bring resolution at the end to the problems
bound to the needs of the ytoung in the environment but also in agriculture. Although in the past
agriculture in Africa, has always been aehleved by aged people, according to the requirements of
the society and the professmn\thls tendengy must turn around actually toward the African
youth that is possessor of the epergy and the physical strength. In Burkina, the climatic and
environmental conditions don’t encourage the agriculture in a general way too much: soils are
poor, dry and arid, the inaccessibility of the agricultural inputs, devastating of cultures, the
lack of adequate technologies. It's exactly for these reasons that youth do not take to
agriculture, what has for consequence the farming exodus and the increase of the
unemployment rate, and yet the economy and the development of the country depend strongly
on agriculture. One very often says to Burkina that" Agriculture is the basis of the economy of
the Country".

Keywords: Youth, Agriculture, Environment, Research, Economy, Burkina

INTRODUCTION

Africa counts 200 millions of youngsters aged of 15 to 24 years, either more than 20% of
the population. The continent knows a fast growth of its population and entered in a phase of
nit demographic transition that is going to increase the pressure to which the countries are
confronted in terms of creation of employment. The big majority of the young is of the farming
that work mainly in the agriculture where they represent 65-70% of the total employment.
More than 40.5% of the Africans live in the extreme poverty and, among them, 70% live in the
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farming zones, essentially subsisting thanks to agriculture. The African youth doesn't form a
homogeneous group and its perspectives of employment however not vary according to several
factors (region, sex, level of instruction, etc.), what implies interventions differentiated on
behalf of the public powers. Nevertheless, the entry of a big number of youngsters in this sector
is going to accelerate probably of rhythm and to give a stroke of shoot to this sector of activity.
Agriculture is recognized by the leaders of Africa like source of growth, an instrument to
improve the food security, and a means to preserve the continent of the precious natural
resources. So this survey aims to collect some information in Burkina on the implication of
youth of today in agriculture and the environment at the hour of the ICT in Agriculture to put in
evidence the problems and to propose some solutions.

MATERIALS AND METHODS

e The investigation started from November 1314, 2013 to June 31st, 2014. They investigated
should answer to a set of questions. In all, 8.915.801 people have summers investigated on the
period. 4

o The synthesis contains statistics corresponding to the answers below, as well as a
summary of the commentaries received. According to the reactions and the interests expressed,
new proceedings and exch

e Pictures

ges on this topic could be thrown during the year.

The invastizatad zones

D
e
~ |--"“»:" A\
J LAg >
C i
Figure A Figure  Figure C
A. Young Scientist in a experimental field a
B. Young boy weeding a field of maize
. -
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CONCLUSION

Most farming youngsters don't glimpse a prosperous future in the agricultural sector,
mainly because the agricultural activities are not sufficiently profitable and that the farming
zones lack infrastructures and services (social in particular). However some inhale and want to
become modern agriculturists and benefit the news ICT to learn new agricultural techniques and
to facilitate the merchandising of their products. Conscious of the effects of the climatic change
on the environment and the reduction of the natural resources, the farming youngsters are of
excellent guards of the environment who promote the lasting agriculture

ABBREVIATIONS
INSP: National institute fo Stati,sp’cit;&pf the Populations,

INERA: Institute of the envi nment s%'('i‘\dgricultural Research

MJE: Ministry of Youth and thelemployment, =

AJPDAB: Association of the You Professiéhzil"s’for the Agricultural Development of Burkina

\
REFERENCES
>
- Youth and Employment in Africa, 2008
- FAQ, 2010
- Jorge Arbache, AFRCE, Ext. 87985
-ILEIA, 2011
-INSP,2013

INERA-CNRST, 2001. P21-45.

Corresponding address:

Mr. Abraham Sombé Sylvain ILY

Department: Biology and Plants Ecology

Faculty: Natural Science, Genetics and Plants Breeding

University of Ouagadougou

Institute of Environment and Agriculture research (INERA)

01 BP 5793 OUAGADOUGOU 01

Ouagadougou, Burkina Faso

Telephone/mobile: +226 70141370/ +226 78007696 E-mail: ilys_abraham@msn.com

59



5th [CEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

SURVIVAL OF HIGH RISK, MULTIRESISTANT BACTERIAL STRAINS IN
ABIOTIC ENVIRONMENT

Adrienn HANCZVIKKEL?, Brigitta BERTAZ, Tamas TIRCZKA2
Hosam E.A.F. BAYOUMI HAMUDA!, Akos TOTH2

10buda University, Budapest, Hungary
ZNational Center for Epidemiology, Budapest, Hungary

ABSTRACT

In hospitals the biodiversity of pathogens decreases compared to wild populations because of the
selection pressure of the extreme environment created by humans. Serious infections and epidemics
are caused by a few bacterial clones, which are able to survive on abiotic surfaces and have the
effective genetic equipment against antibiotics and disinfectants. Surfaces finished with antimicrobial
agents may help in the elimination of microorganisms. We believe that the practical efficiency of
antimicrobial agents should be assessed using previously tested, well surviving, multidrug-resistant
pathogens. Our goal is to find such bacterial strains. In this article we examined the survivability and
the biofilm production of the multidrug-resistant, aerobic bacteria which cause nosocomial infections
in Hungary. 5-5 strains of multidrug-resistant Enterococcus faecium (VRE), Staphylococcus aureus
(MRSA), Acinetobacter baumannii (MACI) and Klebsiella pneumoniae were selected on the basis of
genetic diversity and type of the origin. Surviving ability of bacteria was investigated on glass and
cotton surfaces. Microtiter plates were used to evaluate biofilm formation. Gram-negative strains
tolerated desiccation and 7 jdays of incubation significantly worse on glass than Gram-positive ones.
On average, MACI strains survived better than MRSA on fabric. Accordipg to expectations VRE bacteria
proved to be the most resistant on dry surfaces. Acinetobacter and Klebsiella isolates survived better
on fabric, but MRSA strains \pyoved to. l_)e_,éignificantly more resistant on slide. We did not find a
difference between the survivals'of VRE strains belonging to the two most frequent PFGE (Pulsed Field
Gel Electrophoresis) types. The spKradic MRSA'isolate was not culturable from swatches after 7 days,
but on slides produced similar resd}ts as the epidemic ones. The only K. pneumoniae strain that was
viable after a week on slides has the most resistance markers from the examined Klebsiella isolates.
We found no connection with biofilm forming and surviving ability on'dry surfaces. Our results may be
important in relation to survivability on plastic materials. “

Keywords: nosocomial pathogens, abiotic surfaces, biofilm

INTRODUCTION

Changes in biodiversity of disease causing organisms are an example of human evolutionary impact.
Even in special, artificial environments (e.g., in a hospital), natural selection controls evolutionary
processes. Natural bacterial populations contain large-scale variations in their genetic material. The
appropriate antibiotics and disinfectants are able to destroy the wild type bacteria, but some possess
genetic tools that make them resistant. These few strains can survive in the extreme environment of
hospitals, and with effective genetic equipment they are able to multiply quickly, and spread even
globally. Bacteria can become resistant to an antimicrobial drug either through mutation or via
horizontal gene transfer. Multiresistant, virulent bacteria, which are able to survive for shorter or
longer periods outside the human body can cause serious nosocomial pandemic.
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Hospital acquired infections - which present a global public health problem - are mainly caused by
only a few successful bacterial clones. A clone is a group of bacterial strains, whose common ancestry
may be presumed because of their pheno- and genotyping similarity, even if they are isolated from
dissimilar sources in different time. According to investigations performed by ECDC (European Centre
for Disease prevention and Control) each day, 80.000 patients (i.e., every 18th) contract at least one
Healthcare Associated Infection (HAI) in European hospitals. (Latour et al. 2014) Infections due to
multidrug-resistant bacteria in the EU result in enormous human suffering, about 25.000 patient’s
death, extra healthcare costs and productivity losses of at least EUR 1.5 billion each year. (ECDC 2009)
A large number of bacteria are capable of generating biofilms, which may increase their resistance
against antibiotics, disinfectants, dehydration and immune defenses. (Dunne 2002) Biofilms are
structured communities of bacterial cells enclosed in a self-produced polymeric matrix and adherent
to inert or living surfaces. (Costerton et al. 1999) Biofilm forming strains can colonize implants (e.g.,
catheters, artificial cardiac valves) (Donlan 2002; Donlan and Costerton 2002) efficiently, thus they
may cause chronic diseases. Therefore, the ability to produce biofilms might give relevant,
complementary information about surviving on plastics.

Infections can be avoided by destructing pathogens or by preventing their growth. Surfaces finished
with antimicrobial agents (for examples bedclothes, clothes, workbenches, door handles, medical
instruments etc.) may help in the elimination of microorganisms. (Gauger et al. 2003; Borkow and
Gabbay 2004; Sondi and Salopek-Sondi 2004) This would be particularly important in public health
institutions, where lots of immunocompromised patients are exposed to many kinds of hazardous
microbes. (Casey et al. 2010; Mikolay et al. 2010; Karpanen et al. 2012; 0'Gorman and Humphreys
2012)

AIMS

Efficiency measurements offantibacterial agents are often carried out only with standard reference
microorganisms, or with a few randomly selected strains of unknownjorigin and genetic background.
We believe that investigations of antimicrobial agents designed for hospital use should be performed
with previously tested, well é*ur_viving,‘-Jt_nuItidrug-resistant pathogens. If a substance proves to be
effectual under these conditions,\i? it is probably able to destroy the other microbes, too

Therefore our goal is to examine the survival'of aerobic, multiresistant bacterial strains on abiotic
surfaces, and to find the most suitable microbes for the subsequent efficiency measurement of
antimicrobial agents.

MATERIALS AND METHODS 5

We examined 5-5 strains of VRE (i.e, vancomycin-resistant Enterococcus faecium), MRSA (i.e.,
methicillin-resistant Staphylococcus aureus), MACI (i.e., multidrug-resistant Acinetobacter baumannii),
and multidrug-resistant Klebsiella pneumoniae. Diversity in genetics and type of the origin (surfaces,
clinical samples) were the main considerations during the selection of strains. The pheno- and
genotyped pathogens are important epidemic clones in Hungary. The isolates were collected from
different areas of the country between 1998 and 2013. Some of them are invasive strains, which
originated from otherwise sterile body sites (e.g. blood, liquor etc.), others originated from non-
invasive samples (e.g. nose, throat etc.) or artificial surfaces (e.g., cannula, drain, toilet bowl). Detailed
information about strains are shown in the Appendix 1.

Survival experiment:
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Suspensions were prepared from fresh, overnight cultures, then 20-20 pl was inoculated onto 6.25 cm?
(2.5*2.5 cm) surfaces of glass slides and swatches made from 100% bleached cotton fabric (190 g/m?2).
Swatches were cut from used, hospital bed sheets. The morphology of the cotton samples was
analyzed using optical and scanning electron microscopy.

Actual bacterial counts (approximately 2*105 CFU/sample) in each inoculum were determined by
dilution series on agar plates (Columbia agar with 5% sheep blood, National Centre for Epidemiology,
Hungary). The inoculated samples were incubated in sterile petri dishes or test tubes, at 25°C and 52%
relative humidity (maintained using saturated Mg(NOs). solution). (Rankin 2009) Bacterial cells were
removed after inoculation (immediately, after drying (about 10 minutes in laboratory circumstances),
after 1 hour, 1 day and 1 week), using 2-2 ml 0.9% w/v saline solution and sterile swab (in case of
slides) or vortexing for 15 seconds (textile). The number of surviving bacteria were established by the
serial diluting and plating method.

Results were calculated as the mean bacterial CFU (Colony-Forming Unit) per strain, incubation time,
and surface material. The recoverable proportion was analyzed as the percentage of the inoculated
colony counts. Reduction factor of desiccation was calculated as: 19810 Co ~ 10810 Cp, where Co is the
number of CFUs immediately after inoculation and o is the number of CFUs after desiccation. We
used IBM SPSS Statistics Data Editor and One-Way ANOVA models to perform the statistical tests.

Biofilm assay:

We examined the biofilm for Lng ability of every strain used in the surviving experiments, along with
one positive (good biofilm forming: Staphylococcus aureus - ATCC 12600) and one negative (not
biofilm forming: Staphylococeus epidermidis - ATCC 12228) controls.

We developed our own protocol for biofilm assay combining advantageous attributes of several
procedures. (Kristich et al. 2004; Upadhyaya et al. 2010; Suzuki et al. 2011; Frank et al. 2013) Bacteria
were multiplied in 3 ml TSBY(Trypticase Soy Broth) with continuous agitation overnight, then cultures
were diluted 1:200 in TSBfcontaining 0.25% v/v glucose. Finally 200-200 pl of each strain was
pipetted into 6 wells of a 96-well, U-bottom polystyrene microplate.

Culture optical density (OD) ‘V\Qs ass\e‘ss\e{i at 620 nm with microplate reader before and after
incubation. Then the medium was pipetted out and wells were washed three times with 100-100 pl
saline to remove all of the planktonic cells. Adherent biofilms were fixed with 2001l 96% ethanol for 5
minutes, then stained with 100 ul 0¥1% safranin for 2 minutes. After rinsing (200-100-100 pl saline)
the superfluous stains, we dissolved the safranin (100 pl 96% ethanol, 10° minutes) bound in the
biofilms, and measured the absorbance of the 50 pl solution at 492 nm.

-

RESULTS AND DISCUSSION

Survival experiment

The microscopic photographs are shown in Figure 1. Damage to the fabric is visible on the pictures,
which is probably caused by daily use (the fabric was originally used as a bed sheet in a hospital
ward). The structure of the fabric is uneven: due to yarn migration, the distances between two yarns
are different. (Figure 1/A) Many elementary fibres have partially left the yarn. The surfaces of the
yarns are fuzzy, due to many repeated washing and possible tumble drying cycles (Figure 1/B). All
fibres are strongly fibrillated. The elementary fibres are mostly flattened by calendaring. (Figure 1/C)
The increased surface of the fabric and the presence of very fine fibrils might support the adhesion of
microbes.
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Figure 1
A: Optical Microscope image of cotton fabric B, C: Scanning Electron Microscope photographs of cotton fabric.

Recoverable proportion:

During the survival experiment, we removed the bacterial cells immediately after inoculation to
measure the proportion of cells adhered to the surfaces. The recoverable proportion varied largely on
glass slide and also on cotton swatch, ranging 17.47 % - 97.52 %, and 15.69 % - 67.88 %, respectively.
The average recoverable proportion was 53.26 %. Wendt et al. obtained a similar result in their study
of four other surfaces (Wendt et al. 1997). We compared the recoverable proportions from the two
kinds of surfaces by all species. Klebsiella pneumoniae strains are significantly more recoverable from
glass than from textile (P<0.01). Adhesion reduced the recoverable bacterial counts by 0.01 log1o steps
(MRSA on glass slides) to 0.8 logio steps (MRSA, Klebsiella p. and VRE strains on textile). According to
Wendt et al. strains isolate the environment adhere better to the surface than bacteria derived
from patients. (Wendt et Qur results do not show amyelation between recoverable
proportion and source of str a VRE strain (2013-045039) isolated from an intravascular
device adhered very strong t i verable proportion: 17.4%), but at the same
time it was the most retrievab ch (mean 52.75%). Moreover, Acinetobacter
baumanni strain 2013-010034, co n, was found to be 91.5% recoverable from glass.

Reduction by desiccation:
Desiccation reduced the colony counts on average by 1.30 logio an(y).45 logio steps on glass and on
fabric, respectively. The reduction of colony counts during desiccation varied ranging 42.69 %
(Enterococcus sp.) - 99.33% (Klebsiella p.), and 26.25 % (MRSA) - 69.08 % (Klebsiella p.) on glass and
on textile, respectively. —

Enterococcus sp.:

All five strains remained viable on glass slide and also on cotton swatch and they were recoverable in
magnitudes of 102 and 103 after seven days. VRE strains proved to be resistant in other survival
experiments, too. (Noskin et al. 1995; Otter and French 2009) Comparing the survival of VRE strains
on the two surfaces, we did not find appreciable differences (Figure 2). The examined strains belong to
the two most frequent PFGE types (Berta et al. 2013), we did not find a difference between their
survivals. Deviation between standard reference strains and isolates from invasive samples is a
debated question in scientific literature. According to some authors there is a significant difference
(Jawad et al. 1998), while others do not find evidence about this. (Otter and French 2009) For
comparison we tested the surviving ability of a sensitive Enterococcus faecalis strain (ATCC 29212).
The recoverable CFU already decreased greatly after one day on textile, and after seven days we did
not find any living bacteria. The sensitive strain was less viable than multiresistant ones on glass
surface, too, but the difference was less obvious.
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glass
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1E+01
1E+00

ATCC 29212 2012-043015 2012-045086 2013-04503% 2013-043043 2013-045183

textila
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

number of bacterial CFU
Hininoculurm B remaoved immediately

M afterdrying m 1 hour m 1 day = 7 days

ATCC 29212 2012-045015 2012-045088 2013-045035 2013-045043 2013-045183

Figure 2
Surviving ability of Enterococcus spp. strains (x-axis) on dry surfaces
v

Methicillin-resistant Staphylocaccus aureus (MRSA):

After a week of incubation MRSA strains proved to be significantly more resistant on slide than on
cotton (P<0.05), although these strains were the least sensitive to desiccation on textile. Two MRSA
strains (sporadic HU-11-108,and HU-11-091), which belongs to the t002, one of the most frequent
spa-type in Hungary (Ungvati et al. 2012)) were not culturable from swatches after 7 days (Figure 3).
Neely et al. also experienced ely and Maley 2000) that MRSA strains are less viable on 100% cotton
fabric, but according to thei e these pathogens are able to survive longer on polyester and on
polyethylene swatches. On face MRSA strains did not show any differences in survival ability.
The sporadic (isolatedly ap -11-108 strain and the epidemic pathogens produced similar
results. It is possible that di i er researches can be detected only in long-
term investigations. (Beard-Pe tetal. 2000) i

We did not notice any difference community-acquired MRSj\ strains.

glass

HU-11-306 HU-11-024 HU-11-054 HU-11-091 HU-11-108

textile
1E+06&
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

number of bacterial CFU
M ininoculum B removed immediately

M afterdrying m 1 hour m 1 day = 7 days

HU-11-006 HU-11-024 HU-11-054 HU-11-091 HU-11-108

Figure 3
Surviving ability of Staphylococcus aureus strains (x-axis) on dry surfaces

Multidrug-resistant Acinetobacter baumannii (MACI):
The gram-negative, multiresistant A. baumannii strains were very resistant on dry textile swatches.
They showed similar behavior to the Gram-positive isolates (VRE, MRSA) based on the results of the
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one week examination. On glass two strains perished in less than a week (Figure 4), and the other
three ones survived only in a few numbers, contrary to expectations. In another research (Jawad,
Seifert et al. 1998) it was measured 23-32 days of surviving time, albeit from a larger inoculum (107
CFUs). While Wendt et al. (Wendt, Dietze et al. 1997) found no difference regarding the material
qualities of the surfaces, Acinetobacter b. strains survived significantly (P<0.025) better on textile
according to our investigation.

glass

1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

2013-010020 2013-010034 2013-010120 2013-01025¢& 2013-010347

textila
1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

number of bacterial CFU
M ininoculum M removed immediately

W sfterdrying ®m 1 hour m 1 day m 7 days

2013-010020 2013-010034 2013-010120 2013-010265 2015-010347

Figure 4
of Acinetobacter baumannii strains (x-axis) on dry surfaces .

Surviving a

Multidrug-resistant Klebsiell oniae:

From the four species, Kle neumoniae strains were the least viable on dry surfaces. Other
authors reported similar r ‘and French 2009) They were significantly (P<0.05) less
recoverable than the other s si 1 hour, 1 day, and 1 weell/\'foo.
Klebsiella p. isolates survive b y and a week, four and two strains showed
growth, respectively (Figure 5). :
On slides, two from the five strains, were not rable after an hour. The only strain (08-5509-EB),
that was viable after a week, has the most resistance markers from the examined K. pneumoniae
isolates. It produces extended-spectrum beta-lactamase (SHV-12 type ES and carbapenemase
enzyme (KPC-2), which make it resistant to almost all beta-lactaZe iotics. The same strain
perished in less than a week on fabric. )

— -

glass

1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

QEK-6-0T 03-3505-E8 QEK-4-0T OEK-3 QEK-7-0T

textile

1E+06
1E+05
1E+04
1E+03
1E+02
1E+01
1E+00

number of bacterial CFU
Mininoculum ®removed immediately

W afterdrying ® 1 hour ® 1 day = 7 days

OEK-6-0T 08-5509-EB DEK-4-0T DEK-3 OEK-7-O0T
Figure 5
Surviving ability of Klebsiella pneumoniae strains (x-axis) on dry surfaces
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Gram-negative vs. Gram-positive bacteria:

Gram-negative strains (Klebsiella pneumoniae and Acinetobacter baumannii) tolerated desiccation
significantly (P<0.01) worse on glass than Gram-positive ones (VRE and MRSA). The difference was
significant (P<0.01) after seven days, too. (Figure 6)

1E+06

F"ﬁ\
1E+05

"h.."'-.._‘_‘

1E+04 --‘-'-"'---.__‘

1E+03 —4—=IIR5A \“‘—-_______
== cinetobacter \
1E+02 —

Klebsiella
1E+01

WRE

number of surviving bacteria (CFU)

1E+00

in inoculum removed after drying 1 hour 1 day 7 dayz
immediately

Figure 6
The average surviving ability of the four bacterial species on glass slide

On textile, no significant difference was found between the two groups. (Figure 7) The A. baumannii
strains were as survivable as Gram-positives. On average, they were better recoverable than MRSA,
but this result is not signifi er et al. also reported high survivability of Acinetobacter b. strains
on steel discs. (Otter and Fr g at)

= 1E+06
("9
L=
5 1E+05 -+
™
z

1E+04
B
B =R SA
£ 1E:03 N
E == cinstobacter \\I
o= 1E+02 -
e Klebziglla
o101
£ WRE
=
= 1E+00

in inocculum removed after drying 1 hour 1 day 7 days
immediately

Figure 7
The average surviving ability of the four bacterial species on fabric

Biofilm assay:

We carried out six parallel tests for every bacterial strain. The mean biofilm forming ability is shown
on Figure 8. We found no connection with biofilm forming and surviving ability on dry surfaces. Our
results may be important in relation to survivability on plastic materials.

Even though VRE isolates showed good survival abilities, they are all very weak biofilm producers,
some of them fell short of even the negative control. Klebsiella p. isolates showed similarly low biofilm
forming abilities, except one strain (OEK-4-0T), which reached the result of the positive control.
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We found one exceptionally good biofilm producer MRSA strain (HU-11-108), which showed more
than 2.5 times the optical density of the positive control. There are two Acinetobacter b. isolates (2013-
010034 and 2013-010120), whose results approached the positive control. Interestingly, these were
the same two strains that did not survive a week on glass.

all examined strains DA o & & *8 S & &
Acinetobacter = = o '
MRSA W o ®
wlebsiellz " B ]
VERE =2t
ATCC 25212 &
negative contro
gositive control T &
0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50
® result of one strain optical density at 492 nm
Figure 8

The biofilm forming ability of bacterial strains

CONCLUSION

In this article we examinedfthe survivability and the biofilm production of the multidrug-resistant,
aerobic bacteria, which cause nosocomial infections in Hungary. In hospitals the biodiversity of
pathogens decrease compared to wi%iqpopulations because of the selection pressure of the extreme
environment created by humans. Serious infections and epidemics are caused by a few bacterial
clones, which are able to survi n abi\&ti\c“surfaces‘and have the effective genetic equipment against
antibiotics and disinfectants. O%al is to find these successful bacteria, which may be suitable for
testing antibacterial agents made for hospital use.”

Our results demand confirmation bécause of the small number of éxamined strains, but indicate the
further direction of our research. This investigation corroborates the ability of high risk, nosocomial
bacteria to survive many days on abiotic surfaces even in large numbers. Such surfaces may be the
source of infections or transmission.

The majority of the strains showed better survivability on textile than on glass. This may be important
because fabrics (nightclothes, sheets): i. are in direct contact with the body even for longer periods
(days), ii. may be disinfected with only complex processes (washing), iii. may keep alive the pathogens
longer next to the skin, owing to the body temperature, and the presence of humidity and nutrients.
Biofilm forming bacteria can adhere to plastic medical devices used within the body, and can cause
serious acute or chronic infections. It is difficult to defend against such pathogens even with
antibacterial agents. It may be worth examining the survivability of good biofilm producing strains on
plastic surfaces. Surface characterization and description of bacterial cell walls could help find the
explanation to the different survivability of the strains.
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APPENDIX 1
. number of year of source of the . 1mp.ortant typing
species . . . town, hospital ward resistance
the strain isolation sample -
marker clonalit
spa PFGE y
201301002
Acinetobacter baumannii | 0 2013 cannula Cegléd 0XA-23 AC020 EU-II
201301003
Acinetobacter baumannii | 4 2013 drain Budapest 0XA-58 AC020 EU-II
201301026
Acinetobacter baumannii | 6 2013 decubitus Budapest 0XA-23 AC042 EU-I
201301034 Budapest,
Acinetobacter baumannii | 7 2013 liquor neurosurgery 0XA-23 AC042 EU-I
201301012
Acinetobacter baumannii 0 2013 bronchus Debrecen 0XA-23 AC057
201204501 inside of toilet
Enterococcus faecium 5 2012 bowl Pécs vanA ENTC0-002
201204508 Budapest, intensive
Enterococcus faecium 6 2012 sanies care unit (ICU) vanB ENTCO-016
201304503 intravascular
Enterococcus faecium 9 2013 device Budapest, ICU vanA ENTCO-002c
201304504 Szolnok, depart. of
Enterococcus faecium 3 201?])7 sanies internal medicine vanB ENTCO-016
urine from lon
Enterococcus faecium 201304518 20 term s ZalacoRec vanA ENTCO0-002
3 o P emergency depart.
catheterisation
Kecskemét, neonatal
intensive care unit
Klebsiella pneumoniae OEK4-0T 1998 throat (NICU) SHV-2a ST25
Klebsiella pneumoniae OEK3 5 blood culture Budapest, ICU CTX-M-15 ST15
Budapest,
Klebsiella pneumoniae OEK6-0T 6 blood culture neurosurgery CT)‘-M-lS ST274
Klebsiella pneumoniae OEK7-0T 2008 blood culture VAc, pediatrics SHV-2a ST274
N - / Miskolc,
Klebsiella pneumoniae 08-5509-EB | 2008 nasal 4 neurosurgery SHV-12, KPC-2 ST258
- " . ) Budapest, other
Staphylococcus aureus HU-11-006 | 2011 \ blood culture” | bad-patient depart. | mecA t011 | NT
\ R ( Székesfehérvar,
Staphylococcus aureus HU-11-024 | 2011 blood culture emergency depart. | mecA t032 | D6
Szeged, other bad-
Staphylococcus aureus HU-11-054 | 2011 blood culture patient depart. mecA t022 | D6
Staphylococcus aureus HU-11-091 | 2011 blood culture Kecskemét, ICU mecA . t002 | Al
Szombathely, bad-
Staphylococcus aureus HU-11-108 | 2011 j.blood culture patient depart. mecA t121 | sporadic
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ABSTRACT

Several pollutants threat our environment. Some of the harmful materials are the heavy metals,
which are risk for soil-, plant-, water- and air systems. For each heavy metal it can be said to
occur in nature without anthropogenic influences. However, the human exposure often
drastically changes amount of these substances mainly along the industrial plants, mines and
densely populated areas. Naturally, they are present in amounts, which can be harmful in some
cases, and today it is hardly possible to find a place on earth where one cannot detect any
contamination from the human activity induced by a harmful process. For the above reasons,
valley Sajo (Hungary) and area around Veresmart Lake were chosen for monitoring of heavy
metal concentrations. Samples were digested by Milestone 1200 Mega microwave oven. Heavy
metal concentrations were measured by ICP-OES and atomic absorption spectrometry. In
several soil sampling plages, the heavy metal concentrations were higher, than contamination
limit values. \

Keywords: pollutants; mori‘igoring ofheavy metal concentrations

.‘ V ~.\
INTRODUCTION \

A ’

Nowadays, one of the most important problem in environmental protection is the heavy metal
contamination e.g. [1]. Several heavy metals are essential (e.g. Cuy Zn, Fe, Ni) for living
organisms; however others are toxic (e.g. Pb, Hg, Cd)even in small concentrations. They may
influence the soil-water-plants-animals-human food chain, because they affect the enzymatic
and physiological processes. At the beginning, the living beings react upon the increased load
of heavy metals by metabolism and function disorders, later by evolutionary and reproductive
disorders. The experimental and theoretical studies of the accumulation [2] and transport
processes have great importance. Therefore those examinations are very important for
studying the concentration of the heavy metals in soils and water in the nature [3].
Human body may reach toxic level of heavy metals concentration via bioaccumulation, although
certain of them are essential: zinc is involved in numerous aspects of cellular metabolism [4]. An
excessive zinc intake can cause acute adverse effects like diarrhea, vomiting and abdominal
cramps. Chronic zinc toxicity leads to functional impairment in immunological response,
reduced copper status, altered iron function and cholesterol metabolism [5].
Copper functions as a component of metalloenzymes acting as oxidant to achieve the reduction
of molecular oxygen. Nearly two-thirds of the body copper content is located in skeleton and
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muscle. The Tolerable Upper Intake Level (UL) for adults is 10 mg/day, a value based on
protection from liver damage as the critical adverse effect [6-7].

Our aim was to carry out investigations in several areas with potentially high exposures to heavy
metal pollution in Hungary, where the front and control tests were made in soil samples.

The former industrial area near Miskolc was choosen for the first sampling site. Several heavy
metal concentrations were measured by ICP-OES. The second sampling site a lake near Tisza,
Hungary (Szabolcsveresmart) was examined from this point of view. Several heavy metal (Pb,
Cd, Fe, Zn, Mn, Cu) content in soil, sediment and water of the lake were measured by Flame
Atomic Absorption Spectrometry (FAAS). While this lake works as reservoir of river "Tisza", and
the considerable part of his water quantity derives from the river, the heavy metal which can be
found in the river may settle and accumulate. Since the river is in agricultural usage, it is
important to establish the possible heavy metal contaminants, because they can be incorporated
into the food chain.

MATERIAL AND METHODS

First sampling place:

In 1992 a big moonitoring Pf heavy metals was carried out for whole county [8]. According to
earlier measurements thepge were a lot of contaminated areas by heavy metals. The samples
were taken from the left bank of the »Sajo« river in flow direction from 0-20cm, 20-40cm, 40-
60cm depth away from the river, which are united to average samples. 24 average samples from
this in this area were prepared. On the right bank, due to the soil conditions in most places it no
samples were taken until40 em deep, sometimes only for a maximum of 20 cm depth of the soil.
In this area, 10 average Samples were collected in united sub-samples. A control sample was
bought 100 m from suspected contaminated area, which presumably could not have been caused
by contamination derived from »Sajé«. R(le)ctangular sampling net (see on Fig. 1.) is 40x60 m. The
area was divided into square ZOXZO\'m_{'So 6 parts were formed and 5 point samples were taken.
The samples were unified in olqg average 'soil sample. From there 6 average soil samples were
taken from upper 20 cm. In several places it wWas not possible to take lower soil samples due to
soil conditions. The average samples sizes were 1 kg from both suspected contaminated area
and all control area.

Sampling nets:
First sampling place: Sajé valley (not far from Miskolc, Hungary near Sajépetri)

20m
K2 K4 K6
20m
K1 K3 K5
20m 20m 20m

Figure 1. The sampling net for control soils in Sajé valley (100m from contaminated soils)
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Figure 2. The sampling net for contaminated soils

Second sampling place: 50 soil and 4 control samples were collecte)d from 0-30 cm (A) and 70-
100 cm (B) depth along'Szabolcsveresmart settlement, which is frequently called Rétkozi
reservoir (located in Szab s—SzzRiﬂi?n-—Bereg ~county, GPS coordinates: N: 48.29340° E:
22.03357°). Samples were taken accordingto the sampling network based on standards method
of MSz 21470-50 (See Fig. 3). 6 sediment and 1 control samples were taken, as well. After
transport to the laboratory, samples were left to dry by exposing to the air.In order to remove
the bigger stones and remnants of roots, the samples were sifted through a2 mm sieve.

18-A:B
13-48/03/0
| -A:B
) \ 19-A;
14-AB (».\;ﬁh

15-A:B

Figure 3. The sampling net for “Rétkézi” reservoir

73



5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

Sample analysis:

The sampling and the examinations were done according to specifications "MSZ 21470-1:1998
and MSZ 1484-3:1998". Firstly, the sampling net was planned (see on Fig.1-3.). The soil,
sediment and water samples were collected by suitable spit. The samples were digested by
microwave digestion system (Milestone 1200 mega). The element analyses were realized by
Unicam 939 FAAS (Flame Atomic Absorption Spectrometer). The measured heavy metals can be
seen in Table 1. The pH of the soil, sediment and water samples and their dry matter content
were measured respectively. Moisture content and pH determination: Determination of
moisture content and pH were made according to standards no. MSz-08-0205-1978 and MSz-08-
0206/2-1987 [9].

Microwave digestion

Sample preparation and digestion

Soil and sediment: at first, the samples were sifted through a 0.2 mm sieve. 0.5 g dry soil matter
was put into each teflon bomb. The used chemicals can be seen in Table 2. and digestion
program in Table 3. In first monitoring examination the pseudo total heavy metal content was
measured.

Table 1 , Measured heavy metals for different wavelengths

lﬁasured heavy metals Wavelength (nm)
Zn 213,856
Cd 214,438
Pb 220,353
Ni 231,604
Mn 259,373
PR Cr 238,563
A “Cu. 324,754
- AN z- 248.3
Table 2. Amount ofdiﬁ‘é'?ént materials and chemicals
Materials Soil Water Sediment
Amount 05g 5 cm3 0.5g.
cc. HNO3 5cm3 5 cm3 5 cm3
30% H20;, | 1cm3 2 cm3 1 cm3

Table 3. Digestion program for Milestone mega 1200 microwave digestion system

Steps Time [min] Efficiency (W)
Soil / Water / Sediment Soil / Water / Sediment
1. 5/6/6 250 /250 /250
2. 2/6/2 - /400 /-
3. 5/6/6 400 /650 / 400
4. 5/6/6 250 /250 / 650
5. 7/-/6 700/ - /250
Ventillation: 00:05:00 Rotorctrl: on Twist: on

Determination of heavy metal content:

After the procedure described above, the heavy metals which can be seen in Table 1. were
measured by ICP-OES (type Jobin-Yvon 24) (soil) from the first sampling site and by FAAS (type
Unicam 939) (in soil, sediment and water) from the second sampling site.
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RESULTS

First sampling place:
The majority of the samples is slightly alkaline at the time of the study. This indicates that the
heavy metals do not facilitate mobilization. Average zinc content of the soil samples derived
from floodplain was 260.1253 mg/kg dry matter content of the soil (d.w.).

Limit value for the zinc content of the soil according to 6/2009 (IV. 14) KvVM-EiM-FVM joint
ruling is 200 mg/kg d.w.. In case of Zn concentration, for most of the samples the concentration
exceeds the limit value except for five samples.

The average Zn concentration of the soil samples taken from 0-20 cm depth of the left bank of
the river was 4.30 mg/kg d.w. higher than the sub-solids content by as the models took about 20
to 40 cm deep. Samples of 40 to 60 cm depth in average zinc content compared to the first level,
however, 46.41 mg/kg d.w. of relative to the second level 50.71 mg/kg d.w. sub-zinc containing
more solids content.

The samples taken by moving away from the river from the upper 0-20 cm the zinc
concentration show a homogeneous distribution of the concentration of the river closest to the
5-meter samples taken from the distal Zn lower zinc content of the samples, which are explained
by the frequent water flooding and leaching. The average zinc content of the samples on the
right bank of the river was'211.77 mg/kg d.w., which is 68.61 mg/kg d.w. containing less than
the right bank of samples, but they are above the limit value. The average Zn concentration of
the control samples 59.56;mg/kg d.w., which is well below the limit value.

The observations are confirmed by statistical analysis (ANOVA, 2 factors: place (A) and depth
(B)). The Zn concentration of soil samples significantly depend on the sampling location and
sampling depth of (A fact SDsq, = 21.80, B factor: LSDsg, = 11.62).

The Green Action Associ GAA) [8] performed a monitoring of heavy metal concentration in
Sajé Valley in 1992 near . Soil samples were taken from upper 20cm, whose average Zn
concentration was 238 m his content is lower than the concentration measured in
2009. The highest concentr mg/kg d.w., which was taken from 40 m
from the river in depth of 40-60.cm (A83).
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Figure 4.:Zn pseudo total concentration in “Sajo” valley near Sajopetri
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The average cadmium content of all alluvial soil samples 4.21 mg/kg d.w. Limit value for the
cadmium content of the s@il according to 6/2009 (IV. 14) “KvVM-EiM-FVM joint ruling is 1
concentration most of the samples concentration exceeds the limit
d even above the limit value of three control as well (k1, k5, k6). The
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upper 20 cm, whose average Cd eoncentration was 6.54 mg/kg d.w.. This content is lower than
the concentration, which was measured in 2009. It is probable that after 1992, the tested large
quantities of cadmium pollution did not reach the river. 7t
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Figure 6.: Pb pseudo total concentration in “Sajo” valley near Sajépetri
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The average lead content of all alluvial soil samples 107.27 mg/kg d.w. The limit value for the
lead content of the soil according to 6/2009 (IV. 14) “KvVM-EiM-FVM joint ruling is 100 mg/kg
d.w.. The concentration of the samples from the left bank of the river just show contamination in
the area as the lead content 117.23 mg/kg d.w., while the right side of the sample concentrations
below threshold limit value 83.37 mg/kg d.w.. In general, it can be observed that the
concentration of lead on their way to the deeper layers of the river away from the woman and
also increase the lead content.

The observations are confirmed by statistical analysis (ANOVA, 2 factors: place (A) and depth
(B)). The Pb concentration of soil samples significantly depend on the sampling location and
sampling depth of (A factor: LSDso, = 6.20, B factor: LSDsq, = 2.30).

The Green Action Association (GAA) [8] performed a monitoring of heavy metal concentration in
Sajé Valley in 1992 near Sajélad. Soil samples were taken from upper 20cm, whose average Pb
concentration was 243 mg/kg d.w.. This content was two-fold higher value compared to the
measured Pb concentration in 2009.
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Figure 7.: Ni pseudo total concentration in “Sajé” valley ngﬂf‘Sajépetri

Average nickel content of each soil sample was 22.86 mg/kg d.w. The limit value for the nickel
content of the soil according to 6/2009 (IV. 14) “KvVM-EiM-FVM joint ruling is 40 mg/kg d.w.,
which is higher in case of (b12) sample from the right side of the River. The average nickel soil
sample on the left bank of the river Ni concentration was 22.22 mg/kg d.w., while samples from
the right bank, this was 2.17 mg/kg d.w. higher (24.39 mg/kg d.w.). Overall, it can be said, that
the nickel concentration was below the limit value. The lowest concentrations were in case of
control samples for nickel 17.80 mg/kg d.w.

The observations are confirmed by statistical analysis (ANOVA, 2 factors: place (A) and depth
(B)). The Ni concentration of soil samples significantly depend on the sampling location and
sampling depth of (A factor: LSDsy, = 3.98, B factor: LSDs¢, = 1.50).

The Green Action Association (GAA) [8] performed a monitoring of heavy metal concentration in
Saj6 Valley in 1992 near Sajo6lad. Soil samples were taken from upper 20cm, whose average Ni
concentration was 14.80 mg / kg d.w., which was 8 mg/kg d.w. smaller than in 2009. It is
possible that over the years from Sajo river sediment will have a smaller amount of nickel during
the floods in the soils of the floodplain.
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The second sampling site:
The majority of the samples is slightly alkaline at the time of the study. This indicates that the
heavy metals do not facilitate mobilization.

Monitoring of the soil, water and sediment pollution near Rétkézi reservoir

It became clear after completing the variance analysis (ANOVA one-way test) that the heavy
metal content of the soil and sediment samples significantly depends on the place of sampling.
The diagrams clear up that only one soil sample’s Cu concentration (sample id.: 20-A, see on
Figure 8.) is higher than the limit value based on the governmental regulation 6/2009 (IV. 14)
“KvVM-EiuM-FVM” joint ruling. In the case of other elements, neither the soil concentrations nor
the sediment concentrations (see e.g. on Figure 9. Pb concentration) exceed the limit values after
summarizing all the results. Summarizing all the results, it can be said, that the resilience of the
environment during the sampling is sufficient. The limit value in polluted soils for Pb is 100
mg/kg d.w.,, for Cu is: 75 mg/kg d.w.

Cu concentrations in soil and sediment samples
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Figure 8.: Cu concentration in soil and sediment samples [Ry\é reservoir
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Figure 9.: Pb concentration in soil, sediment and water samples in “Retkézi” reservoir
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CONCLUSIONS

Sajé valley is a potential source of heavy-metal pollution. From this area the heavy metal
pollution should remove. According to our results, a big amount of heavy metal accumulation
was not found near Rétkozi reservoir, and it is shown, that there are significant differences
between heavy metal concentrations in soils and sediments (according to ANOVA by SPSS).
That’s way the newest examinations find fully the distribution of heavy metal contamination in
the lake.

After finishing this investigation it became clear that the heavy metal content of the soil samples
significantly depends on the place of sampling (Figure 8-9.), although the examined area is in
better condition than it was expected at the beginning. Near »Rétkozi« reservoir one Zn-
contamination was higher than limit value - therefore this sector may be a potential pollution
source. It would be important to examine the reasons for this contamination.

In the future research activity it would be very important to refine the existing monitoring
techniques and to improve speciation methods of different types of heavy metals.
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PANORAMIC ENVIRONMENTAL HABITATS OF (PLIOCENE - RECENT)
AS-SAHABI AREA, NORTHERN LIBYA

Ahmed M. MUFTAH

Department of Earth Sciences, Faculty of Science, University of Benghazi, Benghazi, Libya

As-Sahabi area is located to the south of Ajdabiyah city in Sirt Basin, Libya. This area considered
as a spectacular open Museum of vertebrate remains (i.e. teeth, bones, skulls and skeletons) of
mammals, reptiles, aves and Fish. This paper will presents the methods used during the
excavation and lists most of the documented taxa and finally compare these paleo-habitats with
the corresponding present day habitat of As-Sahabi.

The As-Sahabi fossils played important role in delineating the paleoenvironment and in
understanding the migration routes as well as in tracing their evolutionary trends. These
remains are preserved in continental deposits (mainly sands and clays) since 5 million years
ago. Seven habitats have been suggested “Desert, Savannah-like forest, river, lake-swamp,
lacustrine and shallow sea”.

As-Sahabi vertebrates (e.g. crocodiles, hippos, hyena, etc.) are considered to be the ancestral
taxa of the descendant vertebrates exist today in other parts of the world. However, some are
found to be indigenous taxa due to migration failure such as gigantic size, Mastodon
(Stegotetrabeledon lybicus) and shovel-tusker proposcidean (Amebelodon cyrenaicus) or
medium-sized with shortilegged Anthracothere (Libycosaurus petrocchii).
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Abstract

Reducing solubility and bioavailability of heavy metal in contaminated soil without removing
them is common practice in decreasing the negative impacts on the environment and improving
the soil quality. Increasingly, composting is becoming an environmentally and economically
alternative technique for applying organic waste materials to soil. The objective of this study is
to evaluate the effects of compost applied at different rates in the presence or absence of Cu or
Zn on plant biomass, micnobial and enzymatic activities in clay loam brown forest soil. The
compost-soil system was cultivated with mustard plant for 30 days. The result showed that the
Cu or Zn at 100 or 300 mg/kg, respectively contaminated compost-soil system improve the plant
growth and soil microbial and enzymatic activities but not at with 150 and 400 mg/kg,
respectively. Overall, the gesults suggest that addition of compost could enhance the soil fertility,
improved the soil hydrolytic enzymatic activities compared with control soil (Cu and Zn free and
without compost material) and promote plant growth. The additioniof OM may be considered as
a good strategy for remediating HM contaminated soil. For stabilizing Cu and Zn contamination
in soil, large amount of combo\st of h'igl; organic matter should be added.

Keywords: Compost; copper; zinc; e}zyme activf'ties;,mustard plant growth
|

INTRODUCTION

Reducing solubility and bieavailability of heavy metal (HM) in contaminated soil without
removing them is common practice in decreasing their negative impacts on the environment and
improving the soil quality. Soil quality is a complex characteristic, and is determined by the
physical, chemical, and biological components of the soil (Johansson et al., 1999). Changes in soil
biochemical characteristics may be good indicators of soil quality, since they are more dynamic
and often more sensitive than physical or chemical soil properties (Friedel et al., 2000). Such
information is required to detect any possible toxicities resulting from the use of organic
fertilizers and as an indicator of soil rehabilitation. The behaviour of Cu in organic wastes shows
similarities to Zn, Wen et al. (2001) demonstrated that Cu produces more severe quenching of
ATP bioluminescence than Zn. This implies that the Cu potential toxicity to soil microorganisms
could be more severe than Zn. Copper is known to have high affinity for various organic
compounds (McBride, 1989) and several studies have shown that Cu has a stronger tendency to
form organic complexes than Zn (Bell et al., 1991). Increasingly, composting is becoming an
environmentally and economically alternative technique for applying organic waste materials to
soil. Through composting, organic matter (OM) is converted into nutrients for plant growth and
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soil conditioner for improving soil physicochemical properties which are adversely affected by
high levels of HMs. The mobility, bioavailability and ecotoxicity of HMs are depending on their
specific chemical forms, way of binding and nature of soil introduced in it.

For remediation of HMs contaminated soil, it important to applying compost of significant
amount of humic substances that could adsorb HMs temporarily by stable complexes formation
and adsorb them for long time interval. This practice is useful for increases the biomass and
microbial activity and improving the nutrient recycling and soil physical properties too.

Many enzymes response immediately to changes in soil fertility can be used as early
indicators of biological changes and potential to sustain of microbial activity. Hazardous organic
and metallic residues or by-products can enter into plants and soils from processes associated
with domestic, municipal, agricultural, industrial, and military activities. One method of
stabilizing degraded areas is to add OM in order to improve physical, chemical, and biological
characteristics (Ros et al., 2003). The soil microbial community should be a sensitive indicator of
metal contamination effect on bioavailability and biogeochemical processes. The ultimate goal is
to enhance biogeochemical nutrient cycles and increase the soil productivity. However, it has
been shown that with time organic amendments lose their effectiveness; therefore, making
recovery of HM contaminated sites difficult (Pierzynski et al., 2002). Mild white mustard plant
(Sinapis hirta) is used in phytoremediation to remove HMs from the soil in hazardous waste
sites because it has a higher tolerance for these substances and stores the HMs in its cells. This
method is easier and less expensive than traditional methods for the removal of HMs and
prevents erosion of soil.

The objective of this study is to evaluate the effects of compost applied at different rates in
the presence or absence of Cu or Zn on plant biomass, microbial and enzymatic activities in clay
loam brown forest soil.

MATERIALS AND METHODS \.\ J

Large glass test tube (220\ m x 30 mm in size) experiments were established to study the
impacts of compost at 0, 2.5, 5 and 10% that'was contaminated with Cu (0, 50, 75, 100, 150) or
Zn (0, 100, 200, 300, 400) in*mg/kg soil on microbial biomass C (MBC, pg/g soil) was
determined by chloroform fumigation extraction method (Vance et al.,, 1987)., dehydrogenase
(Dh, pug INTF/g soil) activity using the method of Garcia et al. (1993)..-glucosidase (Glu, pmol
PNP/g soil/h) was measured according to Masciandaro et al. (1994). Protease (Prot, pgmol
NH4*-N/g soil/h) activity was measured by the method of Nannipieri et al. (1980). aryl-
sulphatase (ArylS, pmol PNP/g soil/h) activity was determined as proposed by Tabatabai and
Bremmer (1970), phosphatase (Phos, pmol PNP/g soil/h) activity was estimated according to
Tabatabai and Bremmer (1969), soil organic carbon (SOC, g/kg soil) and soluble organic carbon
(HWSOC) using hot water method according to the methods of Walkley and Black (1934) and
Haynes et al. (1991), respectively, in clay loam brown forest soil (originated from Go6dollg,
Hungary) as well as plant dry weight (PDW, dried at 60°C, g/tube).

Aerobe heterotroph mesophile bacteria (AHMB, x10¢), actinomycetes (ACT, x105) and fungal
populations (FUNG, x104) were counted according to Szegi (1979). Fifty gram of amended soil
was placed in large glass test tube. Treatments were replicated three times for each treatment
and randomized within each replicate. The control tube contained untreated soil. The compost-
soil system was cultivated with mustard plant. Soil was sampled at 30 days after sowing and
stored at 4°C then sieved and analyzed for microbial properties and enzymatic activities as well
as the plant growth.
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RESULTS

Treatments lower and higher 100 mg Cu /kg and 300 mg Zn /kg soil doses with different
rates of compost content had no significant differences higher than the control. Table 1 gives
different biological measurements in mustard rhizosphere after 30 days of incubation under
different amendments. For All investigated parameters, Zn contaminated compost treatments
were significantly higher than Cu contaminated compost samples, while all high compost
additions had significantly higher enzymatic activities than control. This indicates that high
compost additions are still effectively maintaining microbial populations at 30 days after
treatments.

Table 1. Monitoring the impacts of Cu (100 mg/kg) or Zn (300 mg/kg) contaminated compost
amended to clay loam brown forest soil cultivated with mustard plant on microbial and
enzymatic activities and plant dry weight after 30 days of incubation

Amendments | Jlested Compost rates (%) amendments
of HM (mg/kg) | Parameters 0 25 = 10
AHMB 5.6 6.2 6.9 7.6
T 3.6 3.9 4.4 4.9
éNG 5.1 5.8 6.5 7.1
MBC 256.1 2743 | 284.7 | 3147
Dh 123 154 167 199
Glu 115 128 T 151 192
0 Phos & 91 124 157 | 1179
Arﬂ\s Y 52 97 122 165
Prot | N7 22| 26 ok
HWSOC 65.2 91.1 1228 | 154.3
soc 5.44 598 | 664 | 7.1
PDW 0.23 0.27 035 | 0.41
AHMB 5.7 6.8 7.8 8.8
ACT 41 5.4 6.6 7.3
FUNG 5.7 5.9 6.8 7.1
MBC 263.8 321.7 | 354.8 | 3982
Cu Dh 128 141 189 237
Glu 119 137 188 207
Phos 97 128 163 191
Aryl-S 87 105 138 178
Prot 1.8 2.1 2.5 3.6
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HWSOC 69.7 98.4 134.5 161.1

SOC 6.03 7.97 8.33 9.45

PDW 0.26 0.32 0.39 0.44

AHMB 6.4 8.2 10.27 12.4

ACT 4.7 591 7.02 8.1

FUNG 6.3 6.9 8.12 9.27

MBC 279.4 351.6 371.2 421.1

Dh 128 144 211 243
7 Glu 121 156 204 229

n

Phos 98 129 178 214

Aryl-S 87 143 201 253

Prot 1.8 2.2 2.8 3.9

EWSOC 69.8 100.7 145.6 173.6

SOC 6.89 8.56 9.33 10.79

PDW 0.27 0.35 0.42 0.48

The compost containing Cu more inhibited the enzymatic activity than Zn. Almost all soil
hydrolytic enzymatic activities were significantly (P < 0.05) affected by amendment doses. A
significant increase of all the measured activities was observed after 30 days at all doses except
highest doses. Also, the results indic&te-tﬁat soil enzymatic activities decreased with increasing
the concentrations of Cu and Ziwver 100 and 300'mg/kg, respectively.

The treatment of Zn compest was sighificantly able to increase the microbial content than
Cu compost treatment. The aerobe heterotroph mesophile bacteria, actinomycetes and fungal
count were high at these treatments in comparison with the control. Additionally, tubes with
increased plant growth had significantly higher levels of microbial biomass, suggesting a
rhizosphere effect. -

The result shows that Cu,or Zn contaminated compost-soil system improve the plant
growth and the microbial functioning and MBC at lower levels of 150 and 400 mg/kg,
respectively. Almost all soil hydrolytic enzymatic activities were significantly (at P < 0.05)
affected by amendment doses lower than 150 and 400 mg/kg soil, respectively. Also, it was
found that Cu and Zn immobilization is greater in soil of high organic matter content (at 10%) in
comparison with control soil. Amount of total organic carbon and soluble organic carbon content
decreased by increasing the concentrations of Cu than Zn over 100 and 300 mg/kg respectively.

DISCUSSION

Bioavailability of metals can be decreased by the addition of organic matter to soil by
formation of insoluble metal organic complexes with humic acids, thereby lessening risk of
metal toxicity to plants and microbes (Kirkham, 1985). In our study, the addition of compost led
to higher values of MBC as compared to control soils. By contrast, in the presence of compost,
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dehydrogenase values were higher. Compost as organic fertilizers and HMs may create
environmental problems and the possibility of soil pollution should be taken into consideration.
The present study provides further evidence of the positive effects that organic amendments
have on the biological activity of HM contaminated soils. The OM material provides a mechanism
for metal retention, improves soil chemical properties, and provides a nutrient/energy source
for plants and microbes. Soil enzyme activity was used to test the biochemical status of the soil-
plant system. High applications of compost were able to stimulate enzyme activities, increase
microbial content and biomass, and increase microbial community structure. Results suggest
that a high application of Zn compost improved the soil biological status over the Cu
contaminated compost and control soil, in particular restoring soil microbiological properties
and/or function to a higher level. It is important that these tubes continued to be monitored to
see if the level of organic fertilizer amendments added can sustain this production for an
extended period of time and large scale.

Overall, the results suggest that addition of compost could enhance the soil fertility,
improved the soil biological activities compared with control soil and promote plant growth.
Addition of OM may be considered as a good strategy for remediating the HM contaminated soil.
For stabilizing Cu and Zn contamination in soil, large amount of compost of high organic matter
content should be added.

Since many enzymes and microbial biomass respond immediately to changes in soil
fertility, they can be used as potential indicators of soil quality (Garcia et al, 2000).
Bhattacharyya et al. (2010) mentioned that understanding of the dynamics of SOC as affected by
farming practices is imperative for maintaining soil productivity and also for restraining global
warming by CO; evolution, and increased SOC contents. These results are confirmed by our
observations. This practice is useful for increases the biomass and microbial activity and
improving the nutrient reeycling and soil properties too. Tested enzymes are sensitive indicators
of management-induced ‘changes in soil properties because of their strong relationship with
quantity and quality of SOM. A WV
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ABSTRACT

Due to industrial development greenhouse gas (GHG) emission pollution causes global
problems all over the world. In this context over the last few years environmental monitoring
and prevention of pollution are becoming increasingly important. The production of the clear
drinking water became especially important. In the known technologies are examined very often
e.g. heavy metals, but very rarely the greenhouse gas emissions. In sewage treating processes,
waste water cleaning in wetlands promote the beneficial activity of sludge, plants and associated
microbial communities. There is a lot of potential in optimisation of wetlands for different goals.
However, it is an important issue how to facilitate the process of cleaning gas emission change
occurs. The aim of our project was to develop the sewage treating cascade technology of the
Food Chain Reactor (FCR) system at Organica increasing the cleaning effect and increases the
speed the purification progess. During the research the investigated plant and artificial media
improved the cleaning effi€iency, but increases gas emissions in the process. The most important
element of the developed system was the microbe carrier. To our best knowledge the selected
plant (Miscanthus) has not been used as a natural carrier yet.

Keywords: Wastewater treatment, Greenhouse gas emission, Wetlanc‘

INTRODUCTION A% B

The greenhouse gasses, nit\r‘ous oxide (N20), carbon dioxide (CO2), and methane (CH4) are
produced during wastewater treatment. Therefore there is an increasing need to identify the
factors that control the greenhouse gas emissions from wastewater treatment plants. In our
study we focus only on N20 and CO; emission (2). A relatively big amount of CO; arises in the
course of waste water treatment, too. Its importance may be calculated (3), as Global Warming
Potentials (GWP). The source and magnitude of N,O emissions in wastewater treatment plants
are relatively unknown and subject of debate in the literature. N,O emissions are associated with
several processes in wastewater treatment plants and the emission fluxes are extremely variable
and depend on many operational parameters and environmental conditions.

In general N;0 production is linked to the several nitrogen conversions in the wastewater
treatment plants (4). The increasing demand for sewage purification has led to the development
of waste water treatment plants capable of removing most of the nitrogen present in the waste
water. This process competes with a high carbon/nitrogen ration (5).

Prevention of pollution and the production of clear drinking water are becoming
increasingly important. However, two thirds of naturally occurring chemical elements in
ecosystems are normally not investigated although there is no proof of their inessentiality or
nontoxicity (10-12). 96% of the surface waters comes to Hungary from beyond the borders of
the country and might also be polluted by Hungarian agricultural, industrial and domestic
sources. Urban waste water contributes to the pollution load of aboveground waters
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significantly. More than 90% of drinking water supply is provided by groundwater resources,
therefore their protection has a strategic importance, too (9).

Considering the opportunities of waste water treatment, a lot of reviews have been
published for the past decade (10-15). Based on these studies it can be concluded that nowadays
90 % of sewage treatment is carried out in activated sludge plants in developed countries of high
population density. Although different variations ensure numerous opportunities, the most
developed technologies consist of cascade type living machine systems applying living plants
(14). Semi-natural plant systems can be applied for sewage treatment in natural wetlands e.g. in
marshes and in constructed wetlands (CWs) featuring different design, flow and botanical
characteristics (16). Depending on the different wetland designs (e. g. surface or subsurface,
vertical or horizontal flow), mode of operation (e.g. continuous, batch or intermittent), loading
rate and waste water characteristics achieved, wetland plants must meet numerous specific
requirements.

Ecological acceptability; tolerance of local climatic conditions, pests, diseases, pollutants
and waterlogged conditions; ready propagation; high pollutant removal capacity either through
direct assimilation and storage, or indirectly by enhancement of microbial transformations e.g.
nitrification (via root zone oxygen release) and denitrification (via production of carbon
substrates) are the most important characteristics of the plants which are suitable for CW
systems. By means of these systems some additional objectives (e. g. aesthetic, recreational and
economic) can also be accomplished (17, 18). Root zone is the active scene where
physicochemical and biolggical interactions of plants, microorganisms, soil and pollutants occur
(16).

Different plant species applied in CWs have specific performing the functions, such as the
heavy metal removing and accumulating capacity (17, 19-20). For example the pollutant
removal capability and hatural, microbe carrier characteristic of Chinese cane (Myscanthus
sinensis) can be tested, since species in Gramineae often thrive in metal polluted sites (19).
Therefore pollutant tolerance of ‘the plant can be presumed (18). Beside the traditional
rhizosphere scene of microbial lifej'*C\\'/\fs are usually supplemented with artificially formed
carriers to increase the interna{ solid surfaces providing fixed new territories for microbes in
biofilms. In the operating circumstances they establish spatially and tempeorarily stable and
optimal environment. Carriers of‘different sizes and forms can be made of wood, stone, plastic
etc. Biofilms are biological communities in which microorganisms adhere together and embed in
a polymer matrix (22). Naturally formed and artificial biofilms have similar characteristics e.g.
dense and architecture such as highly hydrated clusters of bacterial cells and elaborate
structures. Biofilm formation take place in the beginning period of fixed-film reactors (23) and
DNA remnants released from decomposition of dead microorganisms plays an important role in
development and stability of biofilms (24). Within mature biofilms, there are channels and
micro-channels where fluid can fill, permeate or flow through, and microorganisms in pillars can
exist (24).

Emissions from processes taking place in the most ecological systems, the ratio of the
number of operational factors follows, which is may give more comprehensive explanations of
flows and pools, temporal dynamics of storages, and concentration gradients for different
biogeochemical models.

In the present study a developed sewage treating cascade technology reactor system in
Hungary is reported which was supplemented by an alternative energy plant to test its nitrous
oxide removal capability, and pollutant and waterlogged condition tolerance. The gas emission
content of the CW system was measured by HP 5890 Series Il Gas Chromatograph.

89



5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

MATERIAL AND METHODS

Experimental site

Wastewater and plant samples were collected in a kind of HSSF CW system which is a
biofilm-based pilot-scale FCR system at Organica R&D Centre in Telki, Hungary during 2013. The
pilot-scale FCR system consists of 8 similar, serially connected reactors, with a volume of 2 m3
each and an internal recirculation might also take place from reactor 8 to reactor 1. In all
reactors Organica Biomodule units are installed in which patented biofiber media designed to
mimic the structure and function of plant roots act as artificial biofilm carrier, and plants as
natural biofilm habitats are fixed. The resulted self-regulating ecosystem with high operational
flexibility has 3-4 times bigger active biomass amount per cubic meter and about 4 times higher
species diversity than in typical conventional activated sludge based systems, contributing to
land, construction and equipment cost savings (26). The influent waste water flow rate was 0.9
m3 h-t with a residence time of 24 hours during the sampling period. At the bottom of each
reactor an air supplying plastic tube covered with a membrane filter can be found.

Sampling and sample analysis:

Wastewater and gas samples were collected from a biofilm-based pilot-scale FCR system at
ORGANICA R&D Center in Telki, Hungary during 2013. The pilot-scale FCR system consists of 8
similar reactors, with a volume of 2 m3 each, that are linearly linked, and there is an internal
recirculation from reactor' 8 to reactor 1. In all reactors artificial biofilm carrier and plants as
natural biofilm carrier are installed. The influent flow rate was 0.9 m3 h-! during the sampling
period shows the schematic plan of reactor. Gas traps, with volume of 220 cm3, were installed
on the surface of the waste water and the 10 cm3 gas samples were taken from a reactors with
sampling periodicity of 0310, 20, 30, 50, 80 minute with Hamilton syringe and injected into a 12
cm3 glass vessel (Labco Exetainer®, ORK8W) cleaned and vacuumed. Extra gas traps were used
to collect the gas above the Enkamat® mesh supporting the plants (see the two sampling spots
on Figure 1.: “A” - without plants; "B”\S‘.vyi h plants).

The gas samples were measured at Department of Chemistry and Biochemistry, Szent
Istvan University, using the HP 5890 Series [I"Gas chromatograph (injector temperature: 105°C;
precolumn: nafion; column: 2x 182 m, 80/100 mesh Porapak Q; detectors: TCD (150°C) and
ECD (300°C) Calibration was prepared with standard gas (MESSER, 5.0 N20 and 2.001 CO2 in
n/n %). 1 cm3 gas sample was used for analysis. By the raw waste:water samples NANOCOLOR®-
Photometric Water Analysis Tube Tests were applied to estimate some basic parameters (than
KOI total, TN - Total Nitrogen, TSS - Total Suspended Solids, NH**-N, NO3--N).

Supplementary measurements

To estimate some basic parameters of the raw waste water samples (e.g. total chemical
oxygen demand (COD), total nitrogen (TN), total suspended solids (TSS), ammonium-nitrogen
(NH4*-N), nitrite-N (NO2--N) and nitrate-N (NO3--N)) Nanocolor®-Photometric Water Analysis
Tube Tests were applied. pH and temperature of the waste water samples were measured by
SG78 - Seven Go Duo pro™, and OptiOx, an optical measuring sensor, determined the dissolved
oxygen (02) content.

RESULTS

Generally it can be stated that the concentrations of the investigated elements were
influenced by the characteristics of the waste water listed in Table 1. The presence of different
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N-species, pH and dissolved O, content of water all affect the growth of plants and their
pollutant removal capacity as a consequence.

Table 1. Basic characteristics of waste water samples detected in supplementary measurements

Fresh
waste | Reactor 1. | Reactor 2. | Reactor 3. | Reactor 4. | Reactor 5. | Reactor 6. | Reactor 7. | Reactor 8.
water
CODtotal
667 348 331 315 310 244 254 189 178
(mg/L)
N 73 56 51 49 51 48 47 43 40
(mg/L)
1SS 451 271 262 281 263 202 200 168 131
(mg/L)
NH4™N 41 38 41 42 38 39.2 37.1 35.5 34.4
(mg/L)
NOs-N 0.10 0.00 0.10 0.1 0.10 1.00 0.00 1.30 1.80
(mg/L)
NO2-N |
0.10 0.04 0.03 0.20 0.30 0.80 1.00 1.50 1.80
(mg/L)
pH 7.97 7.93 7.38 791 7.87 7.71 7.58 7.93 8.07
0; 8.32 8.23 7.66 5.26 4,57 2.96 1.67 0.03 0.002
(mg/L)
oC 23.7 23.6 23.4 23.2 23.1 22.8 22.1 21.7 21.4
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Figure 1.: N20 emission of sampling point “A” (surface on water) and “B” sampling point (on sample
extra plant)

The CO; emission from the surface of water “A” point is 1749 +

45.44 cm3 m-3 was

measured as the initial CO; concentration. After then short term of rising was experienced which
was followed by a fall-off resulted in lower concentration as the beginning (1280.01 + 36.7 cm3
m-3). Then the CO2 concentration has been increased continuously. This tendency is presented in
Figure 2. The other sampling point “B”( place, where plants live) according to the measured
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values (3171.2 + 121.53 cm3 m3) it can be stated that the gas concentration in gas traps,
installed above the Enkamat® mesh supporting plants, increased sharply during the first 10
minutes compared to the background concentration. The measured emission in the 20t minute
was about 25% less than the CO, concentration of previous sampling. Comparing the measured
values of the sampling spots, in the gas trap “B” (see Figure 2.) the emission was about 1000 cm3
m-3 higher on average except the beginning of the experiment.
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Figure 2.: CO; emission of sampling point “A” (surface on water) and “B” sampling point (on
sample extra plant)

The basic waste water ch
We would like to
due to gas emission. Due
these results are the tota
ammonia-N (19 * 5 mg)
reactors was 22 + 1 °C.

cteristics:

hlight some of the parameters of wastewater, which are important
crucial role in gas emissions the most important parameters among
en (70 = 7 mg), the total suspended solids (477 + 18 mg) and the
f the raw wastewater. The waste water temperature in the

CONCLUSIONS

The different stage of the cleaning process can be followed by the r illts of the reactors.
They were achieved by microbiological processes aimed to transfg/rm itrogen forms in order to
reduce water load. The measured gas emission data originated from the gas traps assist to
estimate the gas emission during the waste water cleaning procedure, therefore this technique
with extended examination period enables to outline the contribution of the treatment to the
greenhouse gas emissions.

According to the difference between the examination spots with and without plants it can
be concluded that presents of the waste water plants facilitate the cleaning process but also
results in higher emissions. During the examined period notable fluctuation was experienced in
the CO2 and N;0 emission in either case due to the complex microbiological procedures. Thus all
changes occurring in the system, such as dilution, different level of the water pollution, generate
further instabilities in emission, which should be taken into account. These influencing effects
are more buffered in case of the presence of plants.

In general increase of N0 involves the increase of CO too. The difference in CO:

concentration between the two sampling points was about 1000 cm3m-3, however the initial
concentration was about the same.
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ABSTRACT

Live Arab State of food deficit increasing severity, day after day the volume of food is not enough
to cover consumption, which requires resort to import to cover the shortfall, resulting in many
of the economic problems, where the weakening balances of foreign exchange and promote
indebtedness and dependency political and economic major states.

This study attempts to specify the elements, factors and policies which affecting the food
security in the Arab countries. In this study, we argued that the most important causes of food-
deficit lies in the uneven distribution of resources between countries and energies necessary for
agricultural development; natural resources, human and financial, and that poverty is a major
cause of food insecurity.

Arab food gap is characterized by Arab food gaps to fluctuate from year to year due to changes in
agricultural production and the volume of consumption and fluctuations in world prices for food
commodities. The growing food gap and the degradation rates of self-sufficiency in the Arab
world allows saying that food security is still a dream not realized until this moment, and
requires to achieve in the future to take a set of attitudes and actions consolidated and
integrated to remove the problems that hinder development in general and agricultural
development in particular. The paper concludes that it is clear the food gap in the Arab world
that have reached critical levels, is the result of a higher level of growth in demand for food
production growth rates: This is'due to several factors lead to increased demand and / or
slowing production. Fmally, the 1nteract1bn between the scarcity of agricultural resources and
the abundance of oil and its revenues in the Arab world is one of the key pillars that define the
future of the Arab economic 1ntégrat10n

Keywords: Food security, Agricultural production, Food gap, Food policy.

INTRODUCTION )

Maintaining crop production to feed a growing population during a period of climate change is
the greatest challenge we face as a species. The increasing crop yields during the Green
Revolution in the last century were brought about mostly through the application of chemical
fertilisers and pesticides (and during an uncommon period of climate stability). Yield increases
have slowed and may go into decline as the world runs out of sources of phosphate and fossil
energy used to produce nitrate fertilisers. New approaches to yield improvement are
desperately needed to produce more climate resilient crops.

There are a number of economic and political conditions that control the destiny of Arab states
and can say bin those circumstances is not born only today but for centuries home to the Arab
world from a number of economic and political crises which we can say that the beginning was
with the liberation of the Arab homeland and follow the new policies, especially those assigned
to economic policies of each country.
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With the beginning of the twenty-first century were the Arab states may have merged fully in the
global markets. As evidenced by the region at the beginning of the second decade of this century,
a number of changes at the level of Arab States and the Arab regimes and policies.

Live Arab state of food deficit increasing severity, the volume of food is not enough to cover
consumption, which requires resort to import to cover the shortfall, resulting in many of the
economic problems, where the weakening balances of foreign exchange and promote
indebtedness and dependency political and economic major states.

Was obsessed with getting food highlighted the problems faced by the human throughout its
history, still the crisis list to now where the process is a secure food the most prominent aspects
of the economic situation of the new, and the most prominent manifestations of the economic
crisis of deficit food and get food gap sharp and widespread hunger and malnutrition in some
countries, in light of the failure of its economic policies and development, while most of these
countries, particularly Arab countries are primarily agricultural, and is able to achieve self-
sufficiency and even export food if they took advantage of the possibilities available and put
development plans and follow up their implementation has.

Not everyone agrees that the increase in production is the best way to address food insecurity,
and the argument that the world already produces enough food to feed all its inhabitants, but
only needs to distribute more efficiently, and with minimal wastage. And consumer habits play
an important role in food security, because of the impact on the types of food that is produced,
and the resources needed to cultivate , and the production alone is not enough.

Because of the seriousnessfof the crisis is no longer just a problem of food deficit problem, but
agricultural economic exceeded it to become a political issue. The food became a strategic
weapon in the hands of countries producing and exporting grain pushing him to the importing
countries to achieve political goals, which led to that there will be global attention to this
growing problem representing the Millennium Development Goals (MDGs), which was the first
of the elimination of extreme poverty, which is one of the results ()f the high prices and lack of
food, leading to a rise in the.propor‘tign oguhungry and food insecure.

\ " Table (1)

Hunger Index in ]\)‘ifferent Regiéns of the World (1990 - 2013)

Territory 1990 2013
South Asia 31.5 20.7
Africa South Desert 25.0 19.2
East and South East Asia 15.9 7.6
East Near and North Africa 8.1 5.8
America Latin and the Area Sea Caribbean 9.5 4.8
Europe East Countries Commonwealth Independent 5.3 2.7

World 20.8 13.8

Source: International Institute for Food Policy Research (2013): Global hunger index.

Table (1) show the hunger index in different regions of the world which recorded rate of 20.7,
19.2, 7.6 and 5.8 in the South Asia, Africa South Desert, East and South East Asia and East Near
and North Africa respectively, meanwhile the total rate of the hunger index was decrease to 4.8
and 2.7 in America Latin and the Area Sea Caribbean and in the Europe East Countries
Commonwealth Independent respectively, in 2013.

ELEMENTS OF FOOD SECURITY
The most important elements of food security in the following:
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Climate

Terrain

Water resources

Agricultural land

Forests and natural pastures

Livestock

Human resources

Modern technology and agricultural research

PN A WD

FOOD SECURITY INDICATORS
1. Index per capita food production, which is the average per capita amount of food
produced annually in the country is attributed to the base year
2. Dalily calorie supply
3. Ratio dependence on food imports
4. Cereal food aid

FACTORS AFFECTING THE FOOD SECURITY IN THE ARAB WORLD

1. Demographics

The growing population of justifications that are formulated for the food problem in the region,
if the size of the population has seen a noticeable acceleration at a rate higher than average rates
of growth in agricultural production in the same period, will lead to imbalances on the level of
supply and demand for faod. Moreover, this increase quantitative population may accompanied
by a fundamental change'in the population distribution between urban and rural areas, where
the result of rural migration to the cities within the same country or(and between countries (the
student for employment), to a significant increase of the urban population and depriving the
agricultural sector in the rural areas of }abour, leading to a decline in the performance of the
agricultural sector in these regions. \'~‘.\"

It also resulted in improvemen&in the overall economic situation in most countries in the past
decade, to high levels of per capita incomes and changing food consumption pattern accordingly,
and to a decline in the proportion of the agricultural population to the total population as a
result brought about by other sectors. And the attendant economie growth changes in
population distribution between urban and rural areas, so that the rural’ population dribbles low
and increasing urban population. This leads to the modification of urban expansion at the
expense of agricultural land and therefore the rural migration leads to the fluctuation of
agricultural production unless offset by a marked improvement in the productivity of farmers.
Despite the enormous potential like large area suitable for agriculture in the Arab countries they
don’t use them well to satisfying the needs of its citizens in the productions.

2. Natural factors
Attributed failure of agricultural production in general for food needs to satisfy a number of
factors, including:

e Desertification and erosion and climate shifts that are known

e Low percentage of arable land, compared with the total area

e Inadequate water sources and poor and exploited the tendency to move from rain-fed

agriculture to irrigated agriculture
e Adoption of most crops to climatic factors, which are characterized by volatility
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3. Development options college

Development process usually involves the transformation of the economy from the development
of the agriculture-dominated economy to the growing role of other economic sectors, and in
many of the development strategies of Agriculture does not only play a secondary role
supportive. And were often overlook the importance of positive interactions between
agriculture and other sectors, and is not given great attention to the promotion of research and
investment in agriculture. Many development economists have not indicated the importance of
the agricultural sector, but relatively small.

The neglect of the agricultural sector in the development directions of public - and in the early
stages of the emergence of the food crisis - one of the most important factors behind the
deepening food deficit, in addition to the lack of success of agricultural policies in place to reduce
food dependency to the outside and to achieve self-sufficiency at the national level or national.

ARAB FOOD GAP

Arab food gap is characterized by fluctuating from year to year due to changes in agricultural
production (plant and animal) and the volume of consumption and fluctuations in world prices
for food commodities [1]. The Arab world is suffering from a severe food gap is increasing with
time. And became finance tbe import of food reeling under the burden and the brunt of most of
the financial budgets of most Arab countries, and drains a significant part of the national income
is heading towards the b world markets to meet the escalating need for food in the Arab
world [2].

There is a shortage of foad commodities in most Arab countries, is dropped, especially grain of
wheat are the most important food commodities imported, accounting for the proportion of its
imports about 50% of fodd imports as imports two-thirds of the Arab world needs of sugar and
more than half of its oil, ‘grease, and about one-third of its requiréments of milk and legumes.
The proportion of self-sufficiency ﬁxvege}ables and fruits is about 100%, and this rises to allow
the production of a surplus fb&expor\t'fg'r‘ fish.

Table (2) The Contribt}ion of the Af’ab States in the Value of the Food Gap (%)

Average Period Ratio

State 2(2 /01)1 2(2 /01)2 2(2 /01)3 2011-2013 Million Contribution In
Dollar X Gap (%)

Egypt 20.4 20.4 20.4 7248.0 20.4
Saudi 200 | 196 | 196 6994.2 19.7
Arabia
Algeria 12.9 12.8 12.8 45445 12.8
Emirates 10.1 10.6 10.6 3706.9 10.4
Morocco 5.5 6.9 6.9 2276.7 6.4
Yemen 4.0 5.1 5.1 1672.4 4.7
Iraq 4.2 4.2 4.2 1505.0 4.2
Libya 4.1 4.0 4.0 1430.6 4.0
Syria 2.8 2.8 2.8 996.0 2.8
Sudan 2.2 2.5 2.5 866.1 2.4
Qatar 1.8 2.6 2.6 815.2 2.3
Kuwait 2.0 2.0 2.0 698.2 2.0
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Lebanon 3.0 0.9 0.9 571.5 1.6
Oman 1.6 1.2 1.2 459.5 1.3
Tunisia 1.2 1.2 1.2 437.3 1.2
Bahrain 1.1 1.0 1.0 371.4 1.1
Somalia 0.7 0.6 0.6 229.5 0.7
Jordan 1.2 0.2 0.2 194.8 0.6
Djibouti 0.5 0.5 0.5 176.0 0.5
Palestine 0.5 0.4 0.4 156.1 0.4
Mauritania 0.4 0.4 0.4 152.8 0.4
Total 100.0 | 100.0 | 100.0 35502.5 100.0

Source: Arab Organization for Agricultural Development (2013): the Arab Yearbook of
Agricultural Statistics. Vol. 33.

Vary the Arab states in the amount of their contribution to the value of the Arab food gap as
shown in Table (2), according to the number of population and consumption patterns, income
level and agricultural potentials capabilities. An estimated about 74.48% of the total value of the
Arab food gap as the average for the period 2011-2013, were contributes namely in Egypt, Saudi
Arabia, Algeria, United Arab Emirates, Morocco and Yemen.

ARAB SELF-SUFFICIENC

Tended self-sufficiency ratio in the Arab world of food since the beginning of the seventies to
deteriorate, and in recent years has become very low, and the result that the Arab region,
considered one of the most regions of the world importers of food.

The deterioration rates of self-sufficiency of the Arab threat to food security, which represents
one of the basic components of th \p‘atjﬁnal security of the Arab economic perspective. Food
security, which means the ability of tHe\community to ensure the needs of the consumer of basic
food commodities produced loéillly or imported from abroad [3] is not the achievement of self-
sufficiency, which often means the production of all basic food needs locally, but also to secure
sources of getting food locally and / or internationally. :

The Arab states at the present time depend on imports from abroad to.cover the deficit in its
food requirements, and here it should be noted some of the facts related to this situation.

And requires the food out of the impasse Arab serious efforts on the road to integration,
particularly at the farm. However, the efforts of Arab integration is still lacking the political will
and the governments responsible and active forces to achieve this goal, which has become the
only way out of the Arab nation of crises that afflict economically, politically and socially. [4]
Achieving food security of any nation and the Arab nation, in particular, a central issue should
not be left to the changing circumstances [5] not external factors to control it, but it must be
pursued with all seriousness to ensure the security of sustained through increased attention to
the agricultural sector and expand the base of productive work and improve productivity.

Table (3) Economic and Technical Indicators in the Arab Countries Compared with their
Counterparts in the World in 2012

. Arab countries Percentage
Statement Uni World (2

v () @ e
The value of GDP (A) Billion Dollar 2579.0 72490.0 3.6
Per capita GDP Dollar / 6962.0 10318.0 67.5
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person
The value of the
agricultural gross domestic | Billion Dollar 139.1 3076.0 4.5
product (B)
(B) / (A) % 5.4 4.2
Per capita agricultural GDP Dollar / 375.5 284.2 132.1
person

The 1nd§x for food % 122.0 118.0
production

. Tractor /
The use.of al.grlcultliral 1000 11.0 20.0 550
mechanization rate

Hectares

The use of chemical
fertilizers rate* Kg / ha 54.1 95.5 56.6
The productivity of cereal T /ha 16 36 44.4
crops

“Data for the world in 2011«

Source: Arab Organization for Agricultural Development (2013): the Arab Yearbook of
Agricultural Statistics. Vol. 33.

World Bank (2014): Develgpment and the World Development Indicators Report, the Bank’s
Website, Food and Agriculture Organization of the United Nations, the Organization’s Website.

Table (3) show the total value of the agricultural GDP in Arab countries, was approximately
139.1 Billion Dollar in 2012, meanwhile the total value of the agricultural GDP in the world
was represent of 3076.0 Billion Dollar in 2012. !

POLICIES TO ACHIEVE ARAB FOO\RS‘EC}.IRITY

Achieving food security of anysnation, ‘a-céntral issue should not be left to the changing
circumstances, not external facters to control i, but it must be pursued with all seriousness and
to ensure sustainable security though increased attention to the agricultural sector and expand
the base of productive work and improve productivity to achieve Arab food security must work
to achieve that:

1. Work on the development of the agricultural sector as this seetor is on the achievement
of food security. N

2. Any development strategy to achieve food security in the country must be taken of
sustainable agricultural development is very, determining this end stems from the
knowledge of the underlying causes of the problem of food security and the desire to find
a radical solution and a permanent and can be summed up this end in the "strengthening
of efforts to modernize agriculture and the development of its productive capacity and
competitiveness, and the development and conservation of natural resources and
preservation of the environment so as to ensure the achievement of the objectives of the
current generation and future generations in an integrated framework to achieve the
interests of all countries, and this is what can be expressed to achieving sustainable
agricultural development.

3. Optimal exploitation of natural resources, human and financial to increase productivity
in agriculture to the development of the agricultural sector and achieving this requires
enhanced capacity through the integration and coordination of development policies in
countries, especially in the agricultural field.
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4,

5.

Equal distribution of agricultural resources must find and promote the economic
integration of agricultural and particularly the economic integration of Arab agricultural,
especially that the Arab world has the necessary conditions to achieve this integration
(integration of resources in agricultural productivity, lack of varying levels of economic
growth, and unity of language, history and religion). This is in addition to what would
achieve this integration of features significant economic benefit to the economic
development in the Arab countries.

Strengthen the capacity of the acquisition of agricultural technology through attention to
scientific progress and opens the broad prospects for the development of agricultural
techniques used in the production of crops.

RESULTS

1.

Were not the food crisis in the Arab world to a large extent the problem of lack or
scarcity of the resources available and population growth accelerating or deficit in the
financial possibilities, but is primarily a matter of the failure or malfunction in
agricultural policies and abuse of what is available to the Arab homeland.

At the level of Arab.food gap we find the growing gap due to a higher level of growth in
demand for food production growth rates as a result of many factors, natural and demo
graphic options beside developmental Arab College and also the global financial crisis.
Despite the failure of the reforms and the various agricultural policies in achieving Arab
food security and the passage of development and reforms Arabic, which passed through
various stages of socialist reforms to liberal reforms show that the main reasons for the
failure of reformsinature of the socialist antecedents in the mismanagement suffered by
farms, which overSees by the state, as well as agricultural cooperatives.

Establishes the economic transformations international world order is required from the
Arab world, the merger which, whether out of conviction or'reluctantly is suffering from
it. The contemporary Arab, Economy contemporary remain largely marginalized
voluntarily not the" érab c\(')u\r'té)'ies was guided to exploit its vast resources for
development nor is qualified itself to storm changes sweeping the global challenges.

The Arab countries so far - even though it possesses the elements of integration and
economic unity - could net get away from the control of the national character of the
economic development plans, which prevent the Arab world from the full exploitation of
available natural and human resources, financial and<led to the weakness of the
productive efficiency of these resources and to increase the food gap in most Arab
countries. -

RECOMMENDATIONS

1.

2.

Is economic integration Arabian agricultural most important means of achieving the
objectives of sustainable agricultural development and solving the problem of food in
the, where will the reallocation of economic resources and increase agricultural
production elements of flexibility, which will allow production to increase the size in
demand for agricultural commodities.

Need to work on improving the competitiveness of agricultural products Arabic in the
local and international markets and will not be done only through a strategy makes it
among its objectives to achieve production efficiency and requires it to cut costs and that
competitiveness is not based solely on cost reduction, but also to raise the level of

quality.

101




5th JCEEE International Conference on
»Global Environmental Change and Population Health:
Progress and Challenges”
19 - 21 November 2014, Budapest, Hungary
Obuda University
Rejté Sandor Faculty of Light Industry and
Environmental Protection Engineering

As regards the agricultural policies of Saudi obstacles to overcome agricultural policies
and to find practical solutions we suggest. At the level of agricultural lending need to
increase loans allocated for the acquisition of equipment and making mechanisms to
ensure repayment of loans in coordination with the communities of farmers, either in the
field of irrigation must implement programs designed to study the impact of irrigation
water and its impact on the long term and the need for effective use of irrigation water
and the need to monitor groundwater levels since the beginning of each project to
develop a corrective action before declining soil quality.

Focus on the Importance of the agricultural sector and to support and encourage
agricultural production, and support requirements Production, and try to enact
legislation includes tax exemptions for farm incomes, and secure Farms of agricultural
disasters, including allowing farmers to continue farming operation with a focus on the
Importance of change concept and objectives sector to provide food.

To provide a favourable investment climate and stable in an attempt to attract private
sector as well as foreign investment for agricultural activities, and through the
development and implementation of programs that promote. Investment opportunities
in the agricultural sector.

The need to try to improve the quality of life and it requires effort directed State. To
develop components of the infrastructure in rural areas, and improve the structure of
social services. And support their output of agricultural and other activities to enable
them to obtain appropriate levels of income, guarantee them a decent life, and lured to
continue to work in the agricultural and non-immigration cities.

To expand areas‘of cooperation with international research centers and regional to
identify achievements in the field of the development of strains and varieties of field
crops and pastoral drought-resistant, with the need to create centers of research and
consulting firm specializing concerned with aspects of productivity and health and
various types of animals, for'the development of livestock.

Improve the relevan\ci of W:;tel:"resources and the security of treatment by studies on
climatic changes and imgact of global warming and on the topic of drought.
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CONCLUSION

Were not the food crisis in the Arab world to a large extent problem of lack or scarcity of
available resources, and population growth accelerating or deficit in financial resources, but it is
primarily a matter of the failure or malfunction in agricultural policies and abuse of what is
available to the homeland Arab resources, it is part of the issue of development in the Arab
essence, the modes of production and distribution of consumer and at the country level and
national security. It is clear from the previous view that the food gap in the Arab world that have
reached critical levels, is the result of a higher level of growth in demand for food production
growth rates. This is due to several factors lead to increased demand and/or slowing production,
and can be summarized in the following points:

e High rates of demographic growth

e [mprovement in income levels

e Low proportion of land actually cultivated and elimination of the desertification

e The importance of rain compared natural land water resources where the first depends

mainly on climatic conditions
e Consumption pattern as it constitutes the most important commodity grain food
consumption in many Arab countries

e Asymmetric distribution of agricultural resources

o  Water scarcity and misuse of disposable ones

e Low agricultural productivity and the failure of agricultural policies.
Despite the suffering of ‘the Arab world food problem is widening, it has the potential of
ingredients and objective gnough not only to fill their needs of food, but also to achieve a surplus
issued to the outside wor
The interaction between the scarcity of agricultural resources (water, arable land) and the
abundance of oil and its revenues in the Arab world is one of the key pillars that define the
future of the Arab economlc‘mtegrs\:mn It has become clear that the Arabs should not work only
to overcome the crises 51tuat}bnal and'short-term, but they are required to take positions and
decisive strategy is to merge thé(r forces in‘the strength of the real one will enable them to build
a mass of economic actors in the age of conglomerates creeping, ensure the exploitation and
protection of their resources better to ensure the standard of living and the dignity of their
fellow citizens better, and ensure the provision of food needs Arab/locally/(nationally) in an area
where food may be a lethal weapon for the liberation of food dependency and dragged them
from political and economic pressures.
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ABSTRACT

Actinomycetes are the main sources of secondary metabolites reflecting an anti-cellular activity,
species belonging to the genus Streptomyces constitute 50% of the total population of soil
actinomycetes and 75% of molecules with antibiotic activity are produced by this genus. In
addition, rare Actinomycetales bacteria are a potentially important source of unexplored new
secondary metabolites with antibacterial and antifungal activity. This study was conducted from
thirteen samples in total of which the majority were collected in arid regions. Some have
undergone treatments to allow enrichment of bacteria in the initial sample, such as a thermal
shock for a week. Methods for decimal dilution in physiological water to 0.9% NaCl with an
incubation of 28°C for three days led to the isolation. Most selective media used in this work are
as follows: Starch modified casein (pH 7.0), Bennette (pH 7.3) and ISP2 (PH 7.3). The modified
starch-casein medium praoved to be the most suitable for the selective isolation of actinomycetes.
The isolated strains wereiscreened for their macroscopic appearance on solid medium and their
filamentous appearance ginder an optical microscope. A total of 54 strains were selected and
stored in LB broth medium supplemented with 20% glycerol and stored at -20°C. Stirred broth
cultures were performed on GLM medium at room temperature, the strain 1P made a highly
viscous medium, the strain 15 G determined the formation of an ovoid gel structure, these two
strains are certainly responsible forithe formation of exopolysaccharides. In addition, three
other strains (5L, 15R and 9I§ dissemihatg yellow pigments, red and purple. Interactions were
performed with respect to three\genera of fungi (Mucor sp., Penicillium sp. and Aspergillus Niger).
The results showed antifungal aetivity as follows: ten strains of Streptomyces neutralized one
fungus, eight had an inhibitory effect on both fungi and finally two neutralization exerted on the
growth of three fungi. Finally, 15 Streptomyces strains showed no antifungal inhibition.

Keywords: arid area, Streptomyces'sp., starch-casein modified, Mucor sp., antifungal activity

INTRODUCTION

Man has always used microorganisms (bacteria, yeasts, molds) for making various products
such as bread, beer, cheese. These microorganisms are ubiquitous in our environment (air,
water, soil) and in food we consume. They occupy a more and more important place in several
fields and industries (food, pharmaceutical, etc). However, despite their advantages, some are
pathogenic for living beings and cause major problems.

Several works are oriented to solve these problems through the continuous search for bioactive
molecules (antibiotics, antifungals, bacteriocins, etc). Actinomycetes are the main sources of
secondary metabolites anti-cell activity (Finance et al., 1985). These bacteria are subject to great
attention because of their production of various biologically active metabolites including
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antibiotics, enzymes and enzyme inhibitors. The best antifungal agents on the medical market
products are fermentation of Actinomycetes.

More than 25000 bioactive secondary metabolites (including antibiotics) were published in the
scientific and patent literature; half of them are produced by actinomycetes. Nowadays about
150 antibiotics are used in human therapeutic, 100 to 120 of them are produced by
actinomycetes (Perez et al., 2002).

Actinomycetes are subject to great attention due to their production of various bioactive
metabolites: immunostimulating substances, fungal, enzyme inhibitors, anti-tumor substances,
pesticides, immunosuppressive substances, herbicides, insecticides, enzymes, antibiotics. They
offer new compounds (antibiotics, antifungals) able to deal with the phenomena of resistance
constantly growing (Fielder et al., 1993).

The continuing search for new actinomycetes strains may lead to the discovery of some able to
offer interesting and unknown substances previously (Larpent et al., 1989). Species belonging to
the genus Streptomyces constitute 50% of the total population of actinomycetes in soil and 75%
of molecules producing bacteria activity antibiotic (Jiang et al., 2013). The continuing search for
new strains among this group can lead to the discovery of some able to offer valuable substances
and hitherto unknown (Larpent et al., 1989).

However, the development of new drugs from actinomycetes is increasingly difficult around the
world, due to a too large r}umber of known compounds. To overcome these challenges, new
concepts based on the genome have been described, including the "new habitats, new methods,
new species, new group of genes, new products and new use (Jiang et al., 2013). Their selective
isolation from various ecosystems has led to the discovery of interesting new substances from
the genera of Micromon@spora, Actinomadura and Streptosporangium (Shearer et al, 1997;
Lamari et al, 2002). Many companies and laboratories focused on new resources of
actinomycetes, new habitats, such as oceans, extreme environments, plants and animals, to
develop new drugs. In recent years, research on uncultivable micro6rganisms was carried out in
many laboratories (]oseph'e:c al, 20\]?). J

< ~
MATERIALS AND METHODS \\

\
1. Sampling site
Soil samples are collected using a large sterile spatula. Five first centimeters of topsoil are
removed (Pochon and Tardieux, 1962), take 100 g of soil with a small sterile spatula into the
underlying layer (between 5 and 15 cm deep), make the sample on an aluminum paper and
make a first sorting away like a large debris (rocks, roots), than make the sample in a sterile
container and transported to the laboratory for analysis. Thirteen soil samples were collected
from different regions in Algeria (arid, fertile, and semi-arid).

2. Pretreatment of soil samples

2.1. Pre-enrichment of soil: treatment by the addition of calcium carbonate (CaCO3) (Kavala,
1994). 1 g of a soil sample was mixed with 0.1 g of CaCO3 and incubated at 26°C for 7 days.

2.2. Thermal treatment: the samples were subjected to different types of heat treatment: a few
grams of soil are heated at 110°C for 10 minutes (Agate and Bath. 1963), this type of treatment
reduces Gram-negative bacteria (Jeffrey., 2008).

The sample was dried at room temperature for 7 days. This treatment induces a significant
increase in the number of Streptomyces. A few grams of soil were heated at 45°C for 2 to 16
hours. This treatment reduces the number of bacteria contained in the soil sample without affect
that of Streptomyces. Some samples do not undergo any pre-enrichment.
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3. Dilution and inoculations on different medium

Decimal dilutions were performed by taking 1g of each treated and untreated soil, added to 9 mL
of sterile 0.9% saline. Shake using the vortex for a few minutes (to allow good dispersion
microbial load in the tube). The solution obtained is of the order of 10-! and represents the
solution stock (SM). Take in aseptic conditions, 1 ml of the stock solution, we put into 9 ml of
saline water to have dilution of 10-2 and 10-3. Collect 100 pl of dilution 10-3 of each sample, and
inoculate on plates Petri containing: [SP2 media or Bennett or strach-casein modified. Than
incubated at 28°C in aerobic conditions for 7 days (Boudemagh, 2007).

4. Isolation of Streptomyces
After 7 days of incubation, the colonies suspected to be Streptomycetes were isolated by:

- The macroscopic characteristics: their characteristic morphological appearance of genus,
they appear dry, rough, colored or not, adhered to the agar and with vegetative and aerial
mycelium. There is the presence or absence of soluble pigments and production of
melanin.

- Microscopic characteristics: The filamentous Streptomycetes is determined by microscopic
observation after Gram coloration.

Colonies suspected of being Streptomycetes were purified with successive subcultures necessary
to obtain pure strains. Different obtained colonies were subcultured on the same medium used
for isolation by the method streaks on a Petri. Incubate at 28°C for 5 days. It is recommended
that the least possible subgultures to maintain the genetic stability of the strains (Boudemagh et
al,, 2005).

5. Conservation of strai

All colonies which have the characteristics of Streptomyces were conserved by making a
suspension of spores. It 'was prepared by scraping the surface of the culture then stored in
freezer at-20°Cin LB medru‘m in th\.\\preslence of glycerol at 20% (Jeffrey, 2008).

6. Isolation of fungi \ b

Samples were taken from different habltats fo'r the isolation of three groups of fungi (Table 1).
To determine the kind of isolated*fungi, a phenotypic-identification was performed based on the
appearance and fresh microscopic observation and comparing with literature (Larpent, 1997).

Table 1: Biotopes of isolated fungi

Samples Biotopes Isolated fungi
A Contaminated Camembert Mucor sp.
B A moldy orange Penicillium sp.

Few grams of soil collected

¢ from Es-Senia (Oran)

Aspergillus sp.

7. Selection of strains producing metabolites antifungal activity

All strains isolated and suspected to belong to the genus Streptomyces were tested with three
fungi to evaluate their antifungal activity against these bacteria.

7.1. Primary screen

All isolates were tested in the presence of three isolated fungi from different biotopes to
determine the presence or absence of an antifungal activity. Several methods have been used for
the detection of inhibitory potency.
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Method 01: Take using the handle a few drops of the spore suspension of actinomycetes, than
inoculate like spots two strains which are tested in each end of a Petri plate containing PDA
medium (Potato Dextrose Agar). Incubate at 28°C for three days. In another plate containing the
same medium than streaked fungi tested. Incubate at 28°C for 48 hours. Using a Pasteur pipette
make a disk of agar 5mm from the fungal culture and inoculated the plate containing the tested
actinomycetes. Remove the disk so that it stays on each side between it and the strain 60 mm
(shema not shown).

Method 02: Another method of inoculation of the fungus was tested to evaluate the fungal
activity of strains. It consists in seeding Streptomyces on spots as for the previous method only
difference was fungus is seeded in central line (shema not shown).

7.2. Secondary screen

7.2.1. Viscosity tests: this test has been undertaken for all strains selected for their inhibition
against the selected fungi are carried in liquid culture. The strains were grown on medium GLM
on agitation at 150 rpm for 7 days at 28°C. Microbial growth is manifested by the appearance of
pellets visible disorders and deposits.

7.2.2. Disk method (Lemriss et al, 2003): After obtaining culture on the GLM medium, the
culture was filtered with sterile Whatman paper to have the active filtrate. Prepare sterile disks
paper of 6 mm in diameter impregnated with 5pl of filtrate. Another disk was impregnated like a
negative control with steril'e distilled water. Leaving disks dry and place them in a Petri plate
containing fungi to test previously inoculated on PDA. The plates were incubated at 4°C for 4
hours for a good spread of antifungal metabolite. Incubate plates at 28°C for 48 hours (shema
not shown).

RESULTS )

1. Effect of pre-treatment of soil |, |

Pretreatment samples used ih\differeﬁtp'rograms of screening the actinomycetes producing
antimicrobial attempt to promote growth by two methods of the actinomycetales.

1.1. Enrichment with CaCOs: The addition of CaCOs in the soil sample leads to a reduction in
the number of bacteria Gram negative (Jeffrey, 2008) and a 100-fold increase colonies of
Streptomyces isolated in plate compared with the untreated control. Occurs at the same time a
decrease in the fungal flora (El-Nakeeb and Lechevalier, 1963). The addition of CaCO3 to samples
has obtained good results compared with the untreated samples. Average number of
actinomycetes was 7.104 UFC/ml in sample supplemented with CaCOs and 4.10% in sample no
treated.

1.2. Pretreatment of samples by heat: The heat pretreatment of samples in fertile area, is one
of most commonly used in screening processing techniques in actinomycetes, when the isolates
were selected, a significant reduction in the number of undesirable bacteria were obtained
(Agate and Bath, 1963. Pisano et al, 1987). Heating the samples at temperature from 55°C to
100°C for 1 h, reduced considerably the number of bacteria without affecting the actinomycetes
(El and Nakeeb Lechevalier, 1963).

2. Isolation of actinomycetes

Differentiation between strains isolated was primarily based on the place of sampling, colony
color (white, gray, pink, etc) and appearance (powdery smooth, embedded in agar, etc). To do
this, one medium was used, it affects the appearance of colonies (Boudemagh, 2007). The
medium used for this study is the modified starch-casein medium.
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After, variety of selective media was used for isolation of Streptomycetes from different habitats.
The presence of chitin, starch, glycerol, arginine, asparagine, casein or nitrates in the isolation
medium, leads to selective isolation of actinomycetes while bacteria and fungi grow weakly
(Williams and Davies, 1965). The actinomycetes colonies are recognized by their characteristic
morphology and confirmed by microscopic observations. They are differentiated them in this
function these characteristics and their habitat.

This pre-identification allowed us to retain 54 strains with macroscopic characteristic
appearance and microscopic filamentous appearance (Table 2). The isolation of actinomycetes
from soil in different regions has to obtain at least 4 actinomycetes per sample. Based on these
results, actinomycetes are present in all types of soil (sand, forestry, agriculture).

Table 2: Macroscopic and microscopic observation of the collection strain of
actinomycetes

Strain Macroscopic aspect Microscopic aspect

LGMs 23

LGMs 14

LGMs 20

3. Isolation of fungi
Three different kinds of fungi were isolated from three habitats and phenotypic identification

was performed by macroscopic and microscopic appearance (Table 3) and comparing with the
literature (Larpent, 1997).
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Table 3: Macroscopic and microscopic observation of selected fungi from different

biotopes
. . . Phenotypic-

Samples Macroscopic aspect Microscopic aspect identification

A Mucor sp.

B Penicillium sp.

C Aspergillus sp.

}
|
’
=

4. Evaluation of antifungal activity of isolated strains of actil.{omy es

All strains were screened to determine the presence or absence of antifungal activity.
Interactions were made with selected fungi Mucor sp, Penicillium sp., Aspergillus sp. The results
of the primary screen were calculated by diameters inhibitions against the fungi (mm, data no
shown).

From the results of the primary screen, the results were summarized in Figure 1, only two
strains exhibit an antifungal activity against the selected fungi (Mucor sp., Penicillium sp., and
Aspergillus sp.). This is equivalent to 3.70% of total strains. These bacteria were isolated from
samples collected in arid regions (Beni Abbes). It has already been shown that arid and semi-
arid soils of southern Algeria are populated of actinomycetales bacteria (Boudemagh, 2007).
What makes these areas an excellent site of study, research and isolation of new strains of
actinomycetales. Some strains showed strong inhibition against the Penicillium sp. like LGMs9
strain LGMS15 LGMS34 with very interesting inhibition diameters. The strain LGMs13 inhibited
strongly Mucor sp. This fungus is the enemy number one of cheese industries, which makes this
strain a potential solution to the problems encountered in this type of industry.

40, 74% of isolated actinomycetes strains showed no antifungal activity, and 25.93% inhibit two
selected fungi. 29.63% inhibit one that is higher than 10% have been demonstrated in the work
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of Boudemagh et al. (2007) and closer at 20.7 to 33.0% shown by Ranjbariyan et al. (2011).
Mucor sp. was inhibited by 40.47% of Streptomycetes isolated, then Aspergillus sp. by 27.77% and
Penicillium sp. by 25.93%. The percentages obtained agree with the work of Ranjbariyan et al,,
2011, 33% of Streptomyces inhibit A. niger and 21.4% P. marneffei.

25
20 |
15 |
.Mucur-sn.

10 | Aspergillus-sp.

Penicillium-so.-
s
n 1

Figure 3: Interactions between Aspergillus sp. and LGMs16 on PDA
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Figure 4: Interactions between Penicillium sp. and LGMs8, LGMs48, LGMs29 and LGMs 9 on PDA

2.2. Secondary screen

Strains LGMS43 and LGMs48 were inoculated on GLM medium, agitation at 150 rpm for 7 days
at 28°C and filtered. Sterile disks were soaked in the filtrate as described in Materials and
Methods and tested againgt Mucor sp., Penicillium sp. and Aspergillus sp.

Figure 5: Cultf strain LGMs43 on liquid m?ium G

After a few days of culture LGMs43 strain on liquid medium GLM. The growth occurs by
clarification of the medium and an increase in viscosity (Figure 5) against the negative control.

Table 4: Results of the secondary screen

Diameters of inhibition (mm)

Filtrat of strains T -
Mucor sp. | Penicillium sp. | Aspergillus sp.

LGMs43 8 mm 20 mm -
LGMs48 8 mm 18 mm -

During the secondary screen, the filtrate tested by the method of the disks permit inhibition of
two selected fungi Mucor sp. and Penicillium sp. However any of the two filtrates inhibited
Aspergillus sp. For better inhibitions it is advisable to extract and concentrate the active
ingredient in order to assess the antifungal activity of the tested strains.
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LGMs43

Figure 6: Antifungal activity of the filtrate of LGMs48 LGMs43 strains against Penicillium
sp. on PDA

DISCUSSION

Selected bacteria that have grown are mostly Gram positive stains. The number of actinomycetes
is not particularly high with these pretreatments. However, the number of non-filamentous
bacteria and yeast was reduced compared to untreated samples. Furthermore, Fungi seem not
sensitive to this type of treatment. Heating soil samples thus affect the development of non-
filamentous yeasts and ng effect fungi. Agate and Bhat (1963) said that a pretreatment of the soil
at 110°C for 10 min were used for the selective isolation of actinomycetes (Nonomura and
Ohara, 1969).These techniques used the arthrospores resistance under the harsh conditions and
high temperature (Prinzis, 1990). ‘

The heat treatment at 110°C for I,Q_min tes reduced more than 50% the number of isolated
selected actinomycetes. It \a{%;aars‘-i-_n\ his work that the heat treatment decrease halves

unwanted bacteria is but also, it act the' similarly against the actinomycetes. These results agree
well with those obtained by Nanomura a'nd',-\f)hara, 1969, which show that treatment of soil
samples by heat was used for the selective isolation of some genera of actinomycetes, while
other genres such as Streptomyces didn’t resist this kind of treatment. It is due to the fact that
most of the spores of Streptomyces don’t resist at temperature above 50°C in wet heat and at
70°C in dry heat temperature (Larpent, 1997). In addition, the actinomycete in growth mycelial
phase can not resist at heat cenditions imposed during the heat treatment of the samples
(Takizawa al., 1993). The actinomycetes isolated were performed on three selected medium in
the literature: ISP 2 medium, Bennett and starch casein modified.

The medium favorites more the isolation of an important number of actinomycetes from soils of
different regions of Algeria is the medium of starch casein modified. This complex medium is
composed of starch as a source of carbon, which allows the selective isolation of actinomycetes
(Streptomycetes are able of hydrolyse starch). The composition differs from other areas by the
presence of KNOs, K;HPO,, NaCl and the presence of a trace element-containing magnesium
sulfate, calcium carbonate and the ferrous sulfate solution. The modified starch-casein medium
favors the isolation of actinomycetes and fungi are slow in their growth on this medium. The
three types of selected fungi are often found on food, mainly cereals and derivatives, dairy
products, meat and meat products, oilseeds, fruits and vegetables, dried fruits, jams and
beverages. Some species are toxigenic, they produce mycotoxins which ingestion in an amount
sufficient cause poisoning to the consumer (Maria et al., 2004).
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During the culture of the strain LGMS 48 liquid media, there has been an emergence of ovoid
structure called pelotte. This is a typical phenomenon of Streptomyces in liquid medium and this
is due to their filamentous appearance. The appearance of the pelotte is problem during
fermentation processes for the production of bioactive substances. The balls limit oxygen
transfer and nutrients from the culture medium to the bacteria (Papagianni, 2004).

According to some authors, resources of molecules in pharmaceutical interest from Streptomyces
have been exploited and they say it must be directed towards the isolation of rare actinomycetes
in order to supply new substances (Lamari et al, 2002; Zakharova., 2003). In parallel, several
laboratories have engaged on the screening of the entire flora of actinomycetales without
discarding the Streptomyces. Their work gives very satisfactory results for obtaining several
interesting molecules from Streptomyces (Lee et al., 2002). So it seems that the genus
Streptomyces has not yet exhausted its resources and continues to offer the same antibiotics and
other pharmaceutical substances.

CONCLUSION

This study demonstrates that Algerian soil is populated with Actinomycetales bacteria. The work
consist to isolate a maximum strains using different culture media and based on the macroscopic
and microscopic appearance of colonies. The selective isolation of actinomycetes from soil
samples is favoured by the pre-enrichment by addition of CaCOs. The choice of medium for the
selection of actinomycetes is the starch-casein modified medium. A total of 54 Actinomycetales
strains was isolated and purified from 13 samples. 59.26% of this population showed antifungal
activity against at least @ne target fungus. This percentage is higher than other work prior
screening.

Two strains LGMs43 and'LGMs48 showed significant antifungal aclivity against all filamentous
fungi used in this study. Filtrates ofliquid cultures on GLM of LGMs43 and LGMs48 also showed
a very significant antifungal {.ctivity\ ‘against Penicillium sp.. Weak inhibition against Mucor sp.
and none against Aspergillus 51{ The search for new antifungal molecules is a component of
research and unlimited turn to what nature provides is crucial. The strains isolated in this study
presented satisfactory and applicable antifungal activity in several areas where development of
fungus is a problem.

Among the perspectives to be drawn from this study, exploit diverse ecosystems and especially
the extreme southern Algeria, undertake a complementary approach to the antibacterial activity
of interesting strains, use a variety of methods and solvents for the extraction of the active
substances, and identification of the chemical components of the extracts by the use of methods
such as HPLC, GC/MS and finally make a molecular identification by PCR based on detection and
optionally genes of interest.
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SAVING SOIL AND WATER USING DIFFERENT REMEDIATION TECHNICS
AT THE LEADER’S TERRITORY OF RAILWAY STATION

Andrea LAMI, Cecilia TAMAS-NYITRAI

Obuda University, RS Faculty of Light Industry and Environmental Protection Engineering,
Budapest, Hungary

Contamination of gas oil, engine oil, and lube oil occurred at a leader’s territory of Hungarian
Railway Station was examined. The aim was to determine whether the area was cleaned during a
project, and if it was what the process was. The project started in 2008; we joined in 2012. Soil
and groundwater were sampled in working-pits, raiser and observing pumps. According to our
results, the area is not cleaned properly, although the technology was effective, ie: the TPH-GC
values of each soil sample in prisms and work-pits were reduced to below the target (D
remediation, 3000 mg/kg), and in average too. During remediation, 93 samples originated from
the prisms of biodegrade handling (bacterial inoculation, stirring) were analysed. We found that
increasing pollution occurred only when new polluted soil was placed into the prisms after
carrying out the work-pits: This short-term increase was followed by reduction in each case.
Combination of ex situ-on site method and the intensified breakdown of bacteria facilitated our
work substantially, not just because of its high budget but it can be carried out at the territory of
the area. By this method; significant expense could be saved, and further pollution occurring
during long distance transportation could be prevented. Additionally we could reuse the soil -
after reducing its contentbelow the limit of D remediation - for refilling the work-pits. Cleaning
of groundwater was alsa efficient; i.e.: finally cleaned entirely. Samples analysed by the first
author and monitored by Saubermacher-Magyarorszag Kift. in 2012 had no contaminants above
the limit of D remediation ‘in the groundwater. No polluted underground water was found in
pumps and in clarifiers. Clarifiers filled with active carbon-zeolite worked properly based on
samples taken yearly. At most of the remediated areas - where budget did not set a limit to the
process - polluted soil was explaited, and work pits were filled.in by soil containing pollutant
below the limit. Torn down articles of virtue were replaced and polluted water in the pumps was
purified by pumping. Financial constraints can be blamed for finishing.the remediation works,
which proved clearly very expensive. However nowadays the™ Hungarian Remediation
Programme in its third party act.on ,National Environmental Programme”, most of the suppliers
and other organizations consider that protection of environment and this type of remediation
are important and their duty.

Keywords: contamination of oil, limit of D remediation; polluted soil and ground water, remediation
technologies; TPH-GC values, Hungarian Remediation Program
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COMPARATIVE ANALYSIS OF TIMBER QUALITY OF SPRUCE AND PINE
PLANTATION

Andrea PAUKO
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Abstract

With respect to the wood supply of Hungary it is particularly important to improve the wood
quality of the plantation of the tree species that grow quickly. The study of the relations between
the anatomic and technical characteristics of plantation wood material can significantly increase
the efficiency of wood utilization in the future. The tissue structure of the tree planted in a
network differs from the structure of trees growing in natural or natural-like forests. The choice
of the planting distance, that is to say the size of network enables the change of the growth
circumstances of the tree. The problem of the first narrow networks justified the growth of
planting distances and the study of the wood material resulting from these network
experiments. | intend to give information to professional in the field of forest planting on the
topic of which networks produce wood materials that have the best characteristics with respect
to wood processing. Out of the coniferous trees in our country Scotch pine, black pine and spruce
have economic significanee. With my investigation I give information to professionals in wood
utilization about the wood characteristics of Scotch pine and spruce trees.

Keywords: Wood supply of Hungary; anatomic and technical characteristicsywood utilization
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With respect to the wood supply of Hungary it is particularly important to improve the
wood quality of the plantation o? the tree species that grow quickly. The study of the relations
between the anatomic and technical characteristics of plantation wood material can significantly
increase the efficiency of wood utilization in the future. The tissue structure of the tree planted
in a network differs from the structure of trees growing in natural or natural-like forests. The
choice of the planting distance, that is to say the size of network enables the change of the
growth circumstances of the tree. The problem of the first narrow networks justified the growth
of planting distances and the study of the wood material resulting from these network
experiments. | intend to give information to professional in the field of forest planting on the
topic of which networks produce wood materials that have the best characteristics with respect
to wood processing. Out of the coniferous trees in our country Scotch pine, black pine and spruce
have economic significance. With my investigation I give information to professionals in wood
utilization about the wood characteristics of Scotch pine and spruce trees.

MATERIALS AND METHODS

Within the framework of research I have studied 157 trunks of 41 clones in case of spruce
and the wood material characteristics of 23 trunks of 3 clones in case of Scotch pine. In case of
the latter the three clones came from four different networks (2x2; 8x2; 8x6; 8x16).
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On the material of both trees, that is to say the sample trunks of spruce and Scotch pine,
the macroscopic, microscopic tissue and physical features were examined. When planning the
inquiries, [ had to take into account the moisture condition of wood and the fact that for each
trunk I had at my disposal a disc with a thickness of 2,5-3 cm. My primary goal was to secure the
measure of as many wood features as it is possible on the discs for the sake of complexity. For
this I established a scheme, in which I divided the discs into parts. On the wood material divided
into parts, test bodies of 2x2 cm were created along two axes vertical to each other. With this
method it was possible to trace wood characteristics on a radial direction.

N
27

TP S ——

compressive
| strength

Figure 1. Cutting of spec1me or comp rength test, basic density and for anatomical
surement the sample disks

The following examinations were conducted on the discs: /
o To determine the diameter of trunk

To determine external precision ‘A

To measure annual ring width

To measure the length of tracheids

To determine the cell wall-lumen ratio

To measure the angle of micro fibers

To measure basic density

To measure the shrinking of volume

Permeability examination

To determine compressive strength

O 0O O O O O O 0 O

In practice, the preservative saturation of spruce has a very important role. Saturation is
closely related to permeability. According to the result of permeability examinations, the 80 %
diluted solution of ethyl alcohol (CzHs0) proved to be the best permeable liquid. The reason for
this is the fact that it hardly swell the wood, and it damages wood structure to lesser degree than
other dissolvent. On the basic of measures I concluded that the average permeability grade of
spruce is 7,61-10-¢ darcy (0,776-10-1© m3/m-Pa-s), which is very low, and proves the heavy
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saturation of spruce. Furthermore, the result of examinations between clones has shown that the
scale of aspiration of pits can change even within one trunk, which largely influences the results
of measurement.

[ measures the decurrent direction of micro fibers located in the cell wall of the tracheids
with the “method based on the direction of the pit opening of the intersecting field”, which is
familiar to foreign researchers. I concluded that this method is very suitable for the
determination of the compression wood in coniferous wood material, which is sometimes
difficult to locate because it can happen that the wood containing compression wood shows no
change of colour. For the wood industry the wood containing compression wood is less
interesting since their technical features are largely determined by its presence.

Figure 2. - An'exa ple r measuring microfibril angle a radial section.

Results ' / .

As a result of the examinations conducted in the framework of ;h)éoject that out of the
examined Scotch pine networks (2x2; 8x2; 8x6; 8x16) the individuals‘growing in the network of
2x2 have the best wood material features.

That the genetic improvement of spruce significantly influences wood quality, and out of
the 41 spruce clones I chose the ones that have advantageous features with respect to wood
processing and paper industry. Therefore I recommend the plantation of the following 6 clones:
‘2454°,°25177’,25194’,‘27140’,28114’, ‘28396’

Based on the analysis revealed that the quality of Scotch pine wood body is less influenced
by improvement because I found no significant differences between the 3 Scotch pine clones
examined in the project with respect to their anatomic, physical and mechanical features. To
increase the natural protection of wood material during the various saturation processes and to
use hydrothermal treatment we have to know the permeability features of the wood.

The result of the investigations, we got the average of 7,61-10-¢ darcy for the whole
population, which proves the difficult saturation of spruce. Established that the “method based
on the direction of the pit opening of the intersecting field” useful to determine compression
wood.
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PERICONCEPTIONAL MEDICINE: A KEY FACTOR TO OUR CHILD'S
HEALTH?

Attila VERECZKEY, Eva MARGITTAI
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Abstract

The periconceptional period is believed to play an important role in programming offspring's
physiological functions. This period is sensitive to several insults, e.g. to nutritional state, which
might be crucial regarding to both mother's and offspring's health before and during pregnancy.
Even moderate weight loss before pregnancy was found to be beneficial, but the potential risks -
i.e. under nutrition - should be kept in mind. Offsprings conceived during a time of maternal
nutritional restriction showed changes in hypothalamic-pituitary-adrenal axis function, body
composition, glucose metabolism, and cardiovascular function. Maternal obesity and aberrations
in maternal glucose metabolism was shown to have adverse effects on the oocyte and
preimplantation embryo stage which may contribute to lasting morbidity in offspring,
underscoring the importance of optimal maternal weight and nutrition before conception.
Periconceptional antioxidant rich diet - especially with the inclusion of vitamin C - might help to
influence glucose tolerange and prevent gestational diabetes.

Periconceptional nutritional supplementation strategies focus mainly on iron and folic acid. Folic
acid supplementation administered in the periconceptional period has been established having
preventive effects on neural tube defects and on some cardiovascular anomalies, and may
reduce the risk of certain childhood cancers; while iron fortification is necessary to prevent
anaemia and related disastrous consequences in the mother and fetus. Vitamin B-12 has also
been suggested to contribute to ne&‘al tube defect prevention.

The multiple micronutrients often, taken by pregnant women but with limited proven benefits.
Environmental factors (e.g. pe§§icides, arsenic, BPA, phthalate, fragrances, plastics, cosmetics,
antibiotics) may also have special importance during the periconceptional period. Prenatal
exposure to environmental chemicals is linked to various adverse health consequences and
sometimes with delayed conception. Increased phthalate levels in men for example were shown
to be associated with longer preconception period. Prolonged BPA exposure may also increase
the risk of infertility. Extensive research shows that many pollutants are capable of modifying
physiological systems in mammals. Lead and persistent organic pollutants have been associated
with decreases in measures of sperm quality and changes in the character of menses, thus
causing a delay in pregnancy. Increased exposure to pollutants might alter fetal development as
well, e.g. preconceptional maternal and paternal concentrations of several persistent organic
pollutants were associated with statistically significant differences in birth size among offspring.
Maternal - and paternal - lifestyle factors during periconceptional period are associated with
embryonic growth and fetal development as well. Maternal active smoking and exposure to
passive cigarette smoke emerged as a potential teratogen that affects for example limb and digit
formation and was associated with an increased risk for cleft lip with or without cleft palate in
offspring. Even periconceptional paternal smoking increased the risk of certain cardiovascular
heart defects, e.g. isolated conotruncal heart defects, septal defects and left ventricular outflow
tract obstructions. In summary, more research is necessary to unravel the underlying
mechanisms of the above effects and to assess the implications for preconception and early
pregnancy care, such as the development and implementation of effective lifestyle interventions.
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INTRODUCTION

The periconceptional period was a rather neglected stage of early human development,
but gained larger attention in the past few years. It usually refers to the time frame before
conception till early pregnancy, and embraces oocyte maturation, follicular development,
fertilization, embryo formation and development. It is considered to finish with the
implantation, but since the initial weeks following implantation are crucial in fetal growth,
others regard to terminate periconceptional period on week 10t of gestation, coinciding with
the closure of the secondary palate in the embryo.

The periconceptional period is believed to play critical role in programming offspring's
physiological functions. This period is sensitive to several insults, e.g. to maternal nutritional
state, metabolism and lifestyle, which might be crucial regarding to both mother's and
offspring's health before, during and after pregnancy. Environmental exposures before
conception and during early fetal development are considered to be responsible for a large part
of human disease risk and they are believed to program the predisposition for certain illnesses.
The so called 'fetal programming' is thought to be related to epigenetic modifications, i.e. to
acquired chemical changes'in DNA (methylation), histones (acetylation and methylation), and
the role of non-coding micgo RNAs inducing chromatin remodelling is assumable as well. These
permanent modifications jwork in concert to regulate gene expression and provide a link
between environmental stimuli at early development and susceptibility to adult illnesses, and
they may be transferred to other generations as well.

PERICONCEPTIONAL PERIOD AND NUTRITION '
X b

Among environmentail\chtors,'maté‘rnal nutrition has probably the most important role in
the development of fetal programming. Important to emphasize that nutrition is the most easily
modifiable environmental factor; so detrim'entgl impacts of perturbed nutritional state would be
easily prevented. The frequent prevalence of malnutrition both'in developing and developed
countries places it on a substantial place of the map of environmental agents. It is known to
disturb several metabolic pathways, and such, disturbances in /parental nutrition state may
modify fertility, early fetal development and the evolution of intrauterine growth restriction,
preterm birth and stillbirth, andweffspring's health in long-term as well. Both the immediate and
long-term consequences of the alteration of reproductive milieu are crucial in terms of the
offspring's health. The sensors for parental nutritional status are metabolic co-substrates, which
are involved in the molecular process of epigenetic modification, so they might be able to
'translate’ nutritional status to epigenetical changes.

Many animal studies prove that perturbation of maternal nutritional state may act as an
early mechanism of embryonal and fetal programming. The ongoing metabolic stress inhibits
embryonic cell proliferation and the generation of appropriately sized stem-cell pools. In long
term, certain disease prevalences, abnormal nurture state of offspring's and altered growth of
fetus can also be observed, which are governed by epigenetic modifications (Jang et al. 2014).
Offsprings conceived to mothers expressing severe malnutrition showed changes in
hypothalamic-pituitary-adrenal axis function, which has long term implications to health - i.e.
may be attendant with altered body composition, glucose metabolism, and cardiovascular
function, and may predispose the individual for the development of metabolic syndrome
(Matusiak et al. 2014). Maternal endocrine profiles independent from hypothalamic-pituitary-
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