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PREFACE

Creating a sustainable and a healthy environment is one of the most important global issues facing
mankind today. Therefore, serious consideration should be given to environmental problems and
concerted efforts should be made worldwide in order to respond and prevent present and future
environmental risks and challenges.

The International Conference on Environment: Survival and Sustainability (ESS 2007) organized
by the Near East University between the dates 19 and 24 February 2007 was held in Lefkosa,
Turkish Republic of Northern Cyprus. The main objective of this multidisciplinary conference
was to gather scientists from all over the world to discuss the overall issue of the environment, to
find out sustainable solutions for environmental problems and to identify areas for future
collaboration in this matter. The conference brought together 2,052 participants from 108 different
countries. During the conference a total of 1,463 papers were presented under 21 different
subtopics, representing various scientific disciplines. The topics included environmental law and
ethics, environmental knowledge, technology and information systems, media, environmental
awareness, education and lifelong learning, the use of literature for environmental awareness and
the effects of the green factor in politics and in international relations.

The Scientific Committee of International Conference ESS2007 evaluated all of the 1,463 papers
and selected among them 610 papers to be included in The Proceedings of Environment: Survival
and Sustainability. The readers will notice the wide range of topics represented by the papers
included in the Conference Proceedings.

It is hoped that this book will serve to contribute to increase in awareness towards various
environmental issues as well as drawing more attention to the urgency of international cooperation
and collaboration in pursuing sustainable environmental management.

Prof. Dr. Hiiseyin Gokgekus

President of the Conference and the Organizing Committee
Vice Rector of the Near East University

Lefkosa-TRNC

18 February 2009
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Message from the Honorary President of the Conference

The interaction between humans and their environment has entered a critical stage as the
delicate balance between them has become more fragile making it difficult for the nature in many
areas to renew itself. All this poses a variety of serious challenges for us all. The main challenge
before us is no less than redefining our entire relationship with our environment. At this critical
Jjuncture, | feel excited and take pride in once again hosting such a distinguished group of
scientists, researchers, journalists, and students from all over the world at our university
addressing such a critical global concern. | look forward to welcoming you all in Turkish Republic of
Northern Cyprus.

Yours truly,
Dr. Suat . Giinsel
Founding Rector of the Near East University

Message from President of the Conference

It gives me the utmost pleasure in welcoming you all to the International Conference *
Environment: Survival and Sustainability” here at the Near East University in Turkish Republic of
Northern Cyprus to be held at 19-24 February 2007.
The conference aimed at bringing together more than 2,000 scholars and researchers from over
90 countries around the world to discuss environmental issues from a variety of perspectives;
underline the importance of the need for urgency in taking steps by the international
organizations, states, local authorities and non-governmental organizations to move to a
sustainable environment/development model; and thereby makes its contribution to worldwide
debate effort on strengthening the bridge between theory and practice in meeting environmental
threats/challenges.
Since our last international conference on environment, “Environmental Problems of the
Mediterranean Regions”, worldwide environmental disasters as well as local ones have multiplied
. and environmental degradation and pollution has continued. While major strides have been made
in the world in analyzing, understanding and informing the public about the environmental
challenges we are facing, we still have a long way to go. Our way of life is still far from a sustainable
model and our environment continues to degrade and deteriorate due to human activities. The
consequences can be seen in worldwide environmental disasters as well as locally in our daily
lives.
This is going to be our third international conference on Environment organized by our young
university since it was established in 1988.

Y NIIRE = Pl W-1100 -

Yours sincerely,
Prof. Dr. Hiiseyin Gokcekus
Vice Rector of the Near East University

o]
K.l
£s
—
1

[
e
o
-
-
E =
T
==
o
T
——
=
=
[ >
=
-=

XVII



., International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

XVIII



. International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

OPENING SPEECHES

Prof. Dr. Umit HASSAN
Rector of Near East University, TRNC

His Excellency, the Prime Minister of the Turkish Republic of Northern Cyprus,
His Excellency Secretary General Organization of the Islamic Conference,
Distinguished guests, colleagues, ladies and gentlemen,

On behalf of the Founding Rector and the Near East University, | take this opportunity to wish
you all a warm welcome for a fruitful conference. It is a great pleasure for me to be a participant at
this international conference.

The International Conference on Environment, Survival and Sustainability is a new and most
important sequel to a chain of international conferences organized by the Near East University. |
trust the conference will provide participants with an opportunity to discuss, to show and to
express the related problems and share their experiences. | believe that we will have a most
beneficial scientific medium taking the battles into consideration between theoretical analysis and
experimental observations and studies.

It is evident that this balance of methods and techniques will have to create a high level of
scientific contribution. In other words, the conference will strengthen the bridge between theory
and practice in meeting environmental threats, and emphasize the urgent need for coordination and
integration among all bodies towards a more sustainable environment. | would like to take this
opportunity to proudly emphasize and announce the accomplishments of the Near East University
in fulfilling the requirements in founding the School of Medicine as a subsequent step following
the School of Pharmacology and the School of Dentistry which will start to function properly in
this coming academic year. Within this context, |1 would like to inform you that the technological
means and the academic staff needed by such schools are at the highest level at the Near East
University. Our conception of the Technopark being different from the practices of other
universities is solely aimed at using our efforts and resources in developing the necessary
infrastructure for establishing a Medical School which will be in the service of the island. From a
social-psychological perspective, | believe this will enhance the perception of people regarding the
dimensions on the management of health issues of the islanders, and for us this would be a moral
boost. Considering the significant intellectual and moral capacity of the participants, I simply
think that we all want to declare that each and every soul on this planet has the right for survival
and to be included amongst the fittest.

Thank you, thank you all.

XIX
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Prof. Dr. Hiiseyin GOKCEKUS
President of the Conference & Organizing Committee
Vice Rector of Near East University

Your Excellency, President of the Turkish Republic of Northern Cyprus,
Your Excellencies, Distinguished Scientists and Participants,
Ladies and Gentlemen, Members of the World Press

On behalf of the NEU, | would like to welcome you all to the “Environment: Survival and
Sustainability” Conference organized by Near East University in LEFKOSA.

Today, it has been understood that environmental problems with their cumulative characteristics
are closely interrelated with many economic, social, cultural, political and administrative
parameters, which are naturally interrelated with academic insight.

Near East University was established in 1988 and has since then grown to become one of the
fastest developing universities in the region setting itself the strategic goal of joining the “top 500
universities in the world.”

Near East University is a member of the European University Association, the International
Association of Universities and the Federation of the Universities of the Islamic World.

The University has over 3,000 staff, of which 900 are academic personnel. 17,000 students from
44 different countries are attending 12 faculties and 50 departments at the university. There are 14
dormitories with a capacity of 4,000; and several new dormitories are under construction. Nearly
50% of the students receive scholarships. This figure includes full scholarships, partial support
given to students who are in need of financial help, and to those students with sportive
accomplishments.

The University has to date organized 12 international conferences and congresses and many local
and regional conferences, seminars and panel discussions on a variety of subjects.

The Near East University is honored to host this world conference which has surpassed in scope
and content the conferences it has organized before.

Around 2,000 participants from more than 100 countries in the world are present here to discuss
environmental issues from a variety of perspectives.

XX
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Turning back to the cumulative characteristic of the environmental problems, it is clear that
ecological deterioration is the most important problem resulting from regional conflicts,
demographic outburst, consumption of natural resources, starvation, degradation of the
environment, dwindling fresh water supplies, natural mega-disasters like typhoons, earthquakes,
and landslides. Hunger and malnutrition are a direct result of a lack of access to/or exclusion from
productive resources, such as land, the forests, the seas, water and technology. As such, this
problem is gradually gaining weight in international and national environmental politics, because
all these are threatening the common future of humanity. This has refocused the world’s attention
on the urgency of researches and practical steps on environmental issues. These issues require
global solutions in accordance with their global characteristics.

In the EU programme called “Environment 2000: Our Future, Our Choice” 4 major topics have
been selected as priority targets.

Climate Change

Biological Diversity

Environment and Health

Management of Natural Resources and Waste

Sustainable development is the solution that leads towards a strategy that will consider the
environmental problems for future generations.

Most important guidelines for Sustainable Development are:

-Demographic control.

-Reforestation.

-Protection of agricultural areas.

-Energy saving.

-Development of renewable energy sources.

-Improvement in the implementation of existing legislation.

-Integrating environmental concerns into other policies.

-Working in cooperation with the business.

-Educating people to change their unfriendly behaviors towards the environment.
-Environmental accounting in land-use planning and management decisions.

Global Environmental strategy is a must.

ENVIRONMENT DOES NOT UNDERSTAND POLITICS.
IT HAS NO BOUNDARIES OR BORDERS.

The main message of our Conference will contribute to the worldwide debate and create a multi-
disciplinary discussion forum where experts from various disciplines will be able to discuss
environmental issues in 21 fields such as culture, biodiversity, health, education, business and
economy, environmental technology, climate change and energy among others.

XXI
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Dear Guests,

Environment: Survival and Sustainability Conference is going to give you all an opportunity to get
to know Near East University. The Grand Library collection has reached to more than 500,000
while 52 million articles are accessible through electronic databases. The Grand Library is fully
computerized and linked to many major world libraries and research institutions throughout the
world. It is open 24 hours a day, serving not only the university but the whole community. In other
words the Grand Library functions as a national library.

It is my pleasure to extend our gratitude to the members of the Scientific Committee and the
International Advisory Board whose active role raised the scientific level of this conference and
also increased the number of participants. Unfortunately, some of the Scientific Committee
members withdrew due to non scientific letters they received.

In my opinion, as pointed above

SCIENCE HAS NO BORDERS and NO BOUNDARIES.
IT IS OF THE HUMANS and FOR THE HUMANS.

Coming to our SLOGAN:

RIO 1992

Johannesburg 2002

Nicosia 2007

We do not have much time to lose.

On behalf of the Organizing Committee, | would like to extend our special and sincere thanks to
our Founding Rector Dr. Suat Giinsel, whose basic aim is to provide generous support for the
improvement of continental lifestyle capabilities of the island.

We extend our gratitude to Islamic Development Bank and to the Secretary General of Islamic
Conference Organization, Prof. Ekmeleddin Thsanoglu for their invaluable contributions.

I would like to convey our thanks to the government of Turkish Republic of Northern Cyprus for
their support.

Our special thanks go to the Organizing Committee Members and the students who worked day
and night for the success of this conference.

Last but not least, we would also like to extend our gratitude to H.E. Mr. Ban KI-MOON
Secretary General of the United Nations, for his kind moral support.

| believe this conference will scientifically contribute to the solutions of environmental problems,
and hope you will enjoy your stay in our beautiful country.

Thank you.
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Rahmi KOC
Honorary Chairman & Founding Member of TURMEPA, TURKEY

Mr. President, Mr. Prime Minister, Your Excellencies, distinguished guests, Ladies and
Gentlemen

I would like to express my gratitude to Mrs. Sidika Atalay for inviting us here for this very
important international conference today. As founder of TURMEPA, The Turkish Marine
Environmental Protection Association, | would like to share my views with you regarding our
activities and accomplishments in Turkey. Why and how did | found TURMEPA? You can call it
luck, you can call it coincidence. | was the Chairman of the Turkish-Greek Business Council for
six years. During this period, every effort that I made to get the two countries’ businessmen to
cooperate failed. The Greeks never said no, but they never got their act together either. Again on
one occasion in Athens, though | had great enthusiasm to continue to join forces for an interesting
project, unfortunately | was very disappointed by their lack of response. At the end of the meeting
just before we had lunch, the late shipping Tycoon, George Livanos, who was sitting at the very
back of the conference room, called me and said, “Look here, I’ve been following you and your
efforts for sometime and see that you are not getting anywhere and are becoming frustrated. If you
really want the Greeks and Turks to cooperate in one area, that will be the environment.” He also
said, “I founded HELMEPA, Hellenic Marine Environmental Turkish Association, called
TURMEPA and let them two cooperate to keep our seas clean. So in 1994, 24 friends believed in
the cause and we founded TURMEPA, the first NGO specifically dedicated to keeping the seas
clean. At that time, HELMEPA was already eleven years ahead of us and the World Bank had
been gathering data on Turkish seas and marine life from HELMEPA. Soon, | found out that this
was a long term project and would at least need one generation’s commitment. During our efforts,
we learned that there are four very important points. Point number one: It’s more economical to
keep our waters clean than to clean them after polluting them, this was very important. The second
important point: the subject is a major undertaking and cannot be done by one association alone
and requires a nationwide awareness of the problem. Our third finding was that it needed
education; education is most important in achieving our goal. The last important point was
international collaboration that is a must as the environment does not have borders, does not have
barriers, religion, race or different languages and no politics are involved. With these four points
in mind, we first trained teachers in primary schools in coastal areas and then distributed hundreds
and thousands of books to these students and pupils. We also held a drawing competition with the
subjects of clean seas, we made films for television and cinemas, we used newspaper advertising
to get our messages across, and we worked with several universities to test water quality. In the 30
years, from 1960 to 1990 the number of species in the Marmara Sea, believe it or not, came down
from 148 to only 14. Now they are coming back. We have started to see dolphins in the Bosphorus
and this is good news because when dolphins come, other marine life generates itself. We set up a
data room to collect and store information about marine life, our seas, inland waters and currents.
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We learned to our surprise again that only 10% of sea pollution comes actually from shipping. The
risk comes from domestic and industrial waste; therefore, we set up a system to monitor waste
being dumped in our seas. Clean seas are of most importance to tourism which is a major source
of revenue for our economy. Therefore to this end, we collaborated with sea side hotels, holiday
villages, restaurants and cafes to ensure their compliments with environmental regulations. We
then hoisted our TURMEPA flag on their premises. When they did so in the summer months, we
put together a team of students to collect garbage from boats and yachts free of charge, we set up
garbage containers in coastal areas where garbage can be deposited by banks, businesses,
industries and then collected by municipal authorities. Our financing is usually organized on a
project basis. With all this said and done, Ladies and Gentlemen, our efforts are still only a drop in
the ocean if awareness is not felt by our citizens. Therefore, we are constantly telling the public at
large that we have ignited a spark, which we must still help to spread throughout the country.

| am happy to say that the Turkish government and its Ministers, especially the Ministry of
Transportation, our Governors, Mayors, academicians and businessmen have realized that clean
seas are one of the most important issues we are facing. Clean seas mean life and oxygen. Polluted
seas not only kill marine life but also tourism and give third world nation appearance.

I am delighted that I am joined today by our Chairman Esref Cerrahoglu, who is himself a ship
owner and our Board Member Mr. Ibrahim Yazici who is himself a sailor, and our General

Secretary Levent Ballar who never stops coming up with a new project.

Before 1 finish, | would like to ask our Chairman, who made contacts yesterday, to give good
news to our Cypriot friends.

Thank you for bearing with me.
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Esref CERRAHOGLU
Chairman of Executive Board of TURMEPA, TURKEY

Mr. President, Mr. Prime Minister, Ladies and Gentlemen,

My Honorary Chairman addressed TURMEPA’s activities. I am very pleased and honored to
announce our work carried out in North Cyprus. Today, we will be opening a branch of
TURMEPA in Girne, and more importantly, we will open a sea and shore observation center in
Girne in partnership with the Municipality of Girne and the Near East University, and before the
summer of 2009, our training and education program will start.

I would like to thank Mrs. Sidika Atalay for accepting the coordination of TURMEPA activities in
North Cyprus, and |1 am confident that we will have all the backing of our President and our Prime
Minister, and the people of Northern Cyprus.

Thank you.
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Cemal BULUTOGLULARI
Mayor, Turkish Municipality of Lefkosa, TRNC

Honorable President, Prime Minister, Secretary General of the Islamic Conference and
distinguished guests,

Welcome to Lefkosa.

The habitat mentioned and diversity of living creatures are shrinking everywhere due to an
increase in the fragmentation of landscape. The situation in Cyprus is heading towards a
formidable shortcoming in terms of environmental resources. In Cyprus, we have already started
to see the danger. There is a great need to improve the diversity and human health on the island.
Despite the efforts put forward on these specific issues and existing threats, we still need to stress
the fact that deeper collaboration is needed amongst the developing nations.

The conclusion that will be reached at the end of ESS 2007 conference will be a torch light for our
municipality and we shall consider balanced use of sources in the future services and activities for
Lefkosa. I wish you all a fruitful conference during your stay in Lefkosa and North Cyprus.

Thank you.
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Asim VEHBI
Minister of Environment and Natural Resources, TRNC

His Excellency, the President of the Turkish Republic of Northern Cyprus,
His Excellency, the Secretary General of the Islamic Conference Organization,
Honored guests,

I would like to welcome you all to our conference on Environment, Survival and Sustainability
here in the Near East University in the Turkish Republic of Northern Cyprus. Northern Cyprus is
honored to host you with this international conference. | believe that the conference will be an
important recognition of the issue of this week’s environmental topics which concern not only
Cyprus but also the whole world. This conference is bringing together almost 1,500 academicians
from more than 100 different countries and there are 21 major topics that reflect all areas of
environment such as business and environment, environment and health, global warming and a lot
of others.

With the industrial revolution in the late 18th century, human beings started to change the global
environment. Prior to industrialization the only unsustainable loses from human economic
activities were forest cover topsoil. Most societies were relatively based on small and simple
technologies using limited amounts of energy with limited territorial area, but the industrial
revolution in Europe has changed this. After the revolution, large scale exploitation of fossil fuels
enabled the human societies to consume natural resources, the potential of which seemed limitless.
Most of our environmental problems today have a global dimension precisely because of the
process of development initiated by the industrial revolution. After the 2nd World War, the world
population increased rapidly. With this increase, the world started to use more fossil fuels, but
these human activities effected the world adversely and we started to loose biodiversity in the
environment. It is stated that every year we are losing at least 50 different species of live hood and
every year a vast coverage of agricultural land has been lost due to unplanned development and
soil erosion. The forests of the world are declining every year. Waste management of all kinds of
waste is another problem including domestic waste and hazardous waste. Societies are producing
more waste and waste amounts are increasing every year. The uncontrolled dumping of waste is
still continuing specially in developing countries and polluting the soil, air and water resources.

Water shortage is another important problem. The amount of drinkable and usable water is
decreasing while we are polluting these resources. Almost two weeks ago, IPCC released the draft
project from its fourth assessment report where it puts forward that our climate is changing mainly
because of inter human induced efforts. Global atmospheric concentrations of carbon-dioxide,
methane and nitrous-oxide have increased as a result of human activities and now far exceed pre
industrial values determined from many thousands of years. The global increases in carbon-
dioxide concentration are due to primarily fossil use and land use change while those of methane
and nitrous-oxide are primarily due to agriculture. The net result of these effects is a global
average temperature rise of 6°C in the last century. When we compare its greenhouse gas
emissions within those other developed countries, Cyprus as an island may not have significant
effects on the global warming but on the other hand, we may be one of the most effected countries
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from this problem. According to different United Nations scenarios, the temperature of the island
may increase 2 to 4 degrees Celsius in the following century. It is also foreseen that we may have
serious water problems and shortages in the near future due to increasing water demand and up to
40% decreases in the precipitation values according to the climate model predictions. Another
effect of the climate change expected for Cyprus is an increasing loss of productive land leading
to the desertification of the island. We have also been facing serious environmental issues like
other developing countries such as problems in waste, waste water management, copper mining
related problems such as the CMC and a lot of others. To solve these problems and harmonize
with the European Union, the present government of the Turkish Republic of Northern Cyprus has
agreed to form a separate ministry for environment: The Ministry of Environment and Natural
Resources. The main mission of the ministry is to protect the environment in Northern Cyprus and
ensure the sustainable use of its natural resources as well as to preserve its cultural heritage. The
role of the ministry is to develop and implement the government’s environmental policies in order
to achieve its mission in environmental protection, sustainable use of natural resources and
preservation of cultural heritage. In particular, our responsibilities include establishing
coordination between different ministerial departments internally and with other ministries
externally, mainly with Turkey, the European Union and others on issues of sustainability and
environmental protection. We have also started to develop necessary policies and legislation. We
are reviewing and endorsing different policies and legislation, submitting draft legislations to our
Parliament for discussion and approval. We communicate with the media and the public on
environmental issues. We provide support for environmental education in all levels of the
education system. The environmental policy concerns of the Turkish Republic of Northern
Cyprus should be based on economic prosperity and social coherence, taking into consideration
the following three key elements.

The first one is sustainable development. Social and economical development will take place in a
way that preserves our natural and cultural heritage and resources. The second one is to follow the
European Union rules and standards on environmental protection. Our laws will be harmonized
with the European Union environmental legislation and policies to protect and preserve our
environment and the health and life of our people. The third element will be the establishment of
the environmental governments’ partnership model among the administration, all sectors of the
economy and our people through processes which will both inform about environmental issues
and standards and involve people in the associated decision making processes.

Before | finish my words, | would like to express the importance of sustainable development. All
of the problems | have mentioned show us that we have to develop in an environmentally
sustainable way. We have to protect the environment and preserve our natural and cultural
heritage while we are developing.

I would like to thank all of the participants who came from other countries and also | would like to
thank the Near East University for this wonderful organization and their great team for their
outstanding efforts. | hope that this conference will shed light on most of our regional and global
environmental problems.

Thank you.
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Tahsin ERTUGRULOGLU
Leader of the National Unity Party(UBP), TRNC

Distinguished contributors, participants and honorable guests,

It is indeed an honor for all of us here in the Turkish Republic of Northern Cyprus to welcome
you in a country that supposedly does not exist. Your presence here in the name of knowledge and
academic freedom, and above all, in the name of service to humanity will hopefully give a
valuable lesson to those who tried so desperately to prevent your participation and contributions to
this conference.

Dear friends, you shall be subject to further propaganda and will be delivered misinformation
about the circumstances here upon your return to your respective countries. The challenging spirit
that you have, the spirit of not bothering about those that stand in the way of knowledge,
friendship and partnership and service merit will guarantee the success of this most valuable
conference.

In closing, | wish to thank the Near East University for working so hard and for so long in making
today a reality.

I wish to thank you all for being with us here today. | wish the conference every success.

Thank you.
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Assoc. Prof. Dr. Turgay AVCI
Deputy Prime Minister & Minister of Foreign Affairs of TRNC

Your Excellency, Mr President,
Your Excellency, Prime Minister,

Honorable Secretary General of the Organization of the Islamic Conference Prof. Dr. Ekmeleddin
Ihsanoglu,

Your Excellencies, distinguished participants, Ladies and Gentlemen,

Today is the day. It is the day of pride and success, the day of international victory. It gives me
great pleasure and honor to address a conference of which timing is very important, and welcome
you all to the Turkish Republic of Northern Cyprus.

| also would like to thank the Near East University, particularly to its Founder Rector and
Honorary President, Dr. Suat 1. Giinsel, and the Rector, Prof. Dr. Hiiseyin Gokg¢ekus, and many
others who have patiently and continuously carried out efforts to bring this very important
conference into life. A thousand papers from over 100 countries are going to be presented today. I,
myself being an academician for 15 years before being a politician, know the importance of
presenting a paper in such a conference. | know the excitement, the feeling, the success of
presenting, asking questions and the feeling of success at the end of such a conference. | have
participated in many conferences internationally. | have presented many papers in many countries.
Itis a great feeling; it is a great pleasure. | know your feelings and | know the success and pleasure
that you will get at the end of the conference. Even under normal circumstances, conferences and
organizing conferences would have been a drowning task, but in a country like this which is under
an inhuman political, economical and cultural isolation and embargoes due to Greek Cypriot’s
political blackmail and pressure, it is much more difficult to organize such events. It is very much
appreciated that you have stood up against these immoral efforts by putting science and survival
of global environment first in the line rather than politics. The future of our world and of our
children needs courageous scientists, thinkers and writers like you who are able to transit between
politics and political pressures wherever they are fighting for the survival of humanity and the
global environment. The bounties and rich resources of our planet have given their best to
civilizations throughout the past, but we have reached a point in time and technology that our
activities have exceeded the life saving abilities of the earth. The global challenges and the level of
distraction we have caused are too great now.

The issue of globalization of environment and conservation is the most crucial and urgent issue
that the whole of mankind face today. The survival and sustenance of our environment and
biodiversity has importance for our future, and just opened our commitment to fight and fight hard
for our world. Businessmen, scientists, intellectuals, artists, politicians, indeed the whole of
humanity, must stand and strengthen our struggle in this issue. The results of this conference must
provide us with the strategies of sustainable environmental management through the development
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of environment friendly technologies and legislation. We must also show the way for social
survival to all global citizens, local governments and non-governmental organizations, and
because of this, we have a very challenging but at the same time a noble task. In this context, we
also strongly believe that institutions from primary schools to universities throughout the world
should make in learning the most important attempts to teach about the environment and to train
about the protection of environment. | am pleased to inform you that we have a coalition
government in the Turkish Republic of Northern Cyprus and we have a Ministry called the
Ministry of Environment and Natural Resources. My friend who spoke a few minutes ago is in
charge of this ministry. With these thoughts in mind, | would once more like to take this
opportunity to thank Near East University and its Honorary President Dr. Suat I. Giinsel for
organizing and hosting the Environment, Survival and Sustainability Conference and wish you
success in your deliberations.

| thank you for being here in the Turkish Republic of Northern Cyprus and | am sure you will
enjoy your stay here and you will remember us and tell the rest of the world the Turkish Republic
of Northern Cyprus is a place to be, a place to visit and a place to enjoy.

Thank you.
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Tiirkekul KURTTEKIN
Turkish Ambassador to Lefkosa, TRNC

Mr. President, Mr. General Secretary of the Organization of the Islamic Conference, Ministers,
Members of the Parliament, Distinguished Party Members, Members of the Organizing
Committee, Members of the Media,

Let me first comment on the Near East University for organizing this conference and express my
pleasure that | have the opportunity to say a few words about the conference.

From my perspective, the conference is significant for a variety of reasons. Firstly, a very
important topic will be addressed throughout the conference. It reminds me the 1972 United
Nations Conference on the Human Environment held in Stockholm, the 1992 Earth Summit or the
United Nations Conference on Environment and Development held in Rio, and the 2002 World
Summit on Sustainable Development held in Johannesburg.

The world constituted combined efforts by the international Community to face a common
challenge, that is, the protection and preservation of the environment while achieving
developmental objectives in the rapidly changing world. In spite of these efforts, the challenge
stays pretty much alive. We, the human beings, have disturbed the balances of nature and the
environment. However, we have no luxury for skepticism. A few minutes ago, we heard about the
cooperation between TURMEPA and HELMEPA from Mr. Rahmi Kog¢ which proved to us that if
there is a will this challenge will be gradually met. You, experts from various disciplines, from
academy, various policy makers and executives responsible for the implementation in many
countries will be discussing ways to overcome this challenge. Major topics of discussion in the
conference show the multi dimensional character and the magnitude of that, and the outcome of
your discussions and your deliberations will contribute to the efforts to increase world awareness
on this important challenge, and | hope it provides useful material for the decision makers by
strengthening the bridge between theory and science.

Secondly, the meaning of this conference in my opinion reflects the severity faced by the Turkish
Republic of Northern Cyprus with its people and its institutions. Environment, the problems,
economic and industrial development are interrelated issues. The importance of minimizing the
environmental damage while achieving sustainable development is widely realized in the Turkish
Republic of Northern Cyprus, which is a country going through a remarkable development in the
recent year with a growth rate approaching 14% in 2005 and with an increase of 7% in 2006. The
increasing public awareness in the Turkish Republic of Northern Cyprus about institutional
measures such as the establishment of the Ministry of Environment and Natural Resources
constitutes a good, encouraging example. Thirdly, this international conference, which we were
told is the 12th of its type organized by Near East University, demonstrates the important role of
universities in the Turkish Republic of Northern Cyprus. As many of you have mentioned,
education was amongst the fields falling within the problems of the community in the 1960’s. The
progress achieved by the Turkish Cypriots in this field is commendable and demonstrates the
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unacceptability of the isolation the Turkish Cypriot people have been subjected to for many years.
Even in such circumstances, the Turkish Cypriots have been demonstrating their will and
determination to move ahead and to combine forces with the international community to face the
common challenges to humanity.

Let me conclude by hoping that this conference will create more awareness around the world and
in this respect, the recognition of the Turkish Cypriot People will no more remain unattended. Let
me also wish all the distinguished participants of this conference every success and express my
sincere hope that your deliberations will contribute to the combined efforts to give a better world
to the next generations.

Thank you.
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Ferdi Sabit SOYER
Prime Minister of TRNC

His Excellency, Mr. President,

His Excellency, General Secretary of the Organization of the Islamic Conference,

His Excellency, Minister and Members of Parliament and the very important scholars who have
came to our country for this conference,

I would like to greet and welcome you all.

Today is the beginning of a meaningful conference where very important environmental issues
will be discussed in this conference hall. As you can see, all the flags in this hall symbolize a
different color and a different history of all the nations, and as we also know, the colors of nature
are reflected by these flags in this beautiful atmosphere. If nature had been just one color, just
yellow or just green, the richness and beauty of living would not be seen and people would not
have even been able to fall in love. This colorful atmosphere reflects also the dynamism of human
beings. Also, this dynamism provides the humans with the ability to find and change everything in
nature which they need. It is because of this developing dynamism that human beings take what
already exists in nature and turn it to their benefit. Although there are many differences among all
nations we should still cooperate together to protect nature. | strongly believe that this conference
will bring very important conclusions. | also believe that although the Turkish Republic of
Northern Cyprus and Turkish Cypriot society have been isolated both politically and
economically, this conference will have very important outcomes. We want to be recognized in
the world with our nation, with our national identity. This conference also gives out this message
to the world.

I would like to thank the Near East University, the valuable Rectors, and Scholars for participating
in such a conference. | would also like to thank and welcome once again the valuable scientists for
coming to our country.

Thank you.
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Prof. Dr. Ekmeleddin IHSANOGLU
OIC Secretary General

Your Excellency Mr. President, Mr. Prime Minister, distinguished scholars, Ladies and
Gentlemen,

I sincerely greet you all. It gives me great pleasure to be with you here. It is a great pleasure to be
at the opening ceremony of this important event: The International Conference on Environment,
Survival and Sustainability organized by the Near East University. | am grateful to Near East
University for their kind invitation which has enabled me to address such a distinguished
gathering. | would also like to thank you all who have worked hard, took part in preparation and
realization of this project.

Let me share with you my honest feelings. I am not a newcomer to this island and | have heard a
lot about Near East University and | have also heard of its good reputation. Some of my friends’
sons and daughters were here as students. | have heard all the facts and data about the universities.
I am really impressed.

His Excellencies, Ladies and Gentlemen,

I am not an expert on environment issues but the convening of this important conference is very
timely as the subject matter has become a very serious global matter. We read all the reports on a
daily basis about the dangers of climate change. Climate change and environmental degradation
affect the whole world. Meanwhile we hear the frequent comments of the world leaders about the
lack understanding and cooperation on environmental issues which might lead us towards the
destruction of our planet and humanity. Global pandemics, deforestation and natural disasters are
only a few of the issues that presently affect the globe. All these problems are at the heart of
sustainable development that we all need to achieve. We find ourselves helpless today when we
see rich nations of the world continuing to load the atmosphere with carbon-dioxide;
compromising the well being of human race and pushing our planet to an unknown future. It is
obvious that these acts have contributed to a rapid change of climate which has caused global
warming, rising sea levels, extreme droughts, erosion of soil, loss of the forests and extinction of
the species. Sadly, most of the environment degradation is severely affecting the developing
world. Its population is facing severe droughts and dry rivers, while some other areas are facing
excess floods, rainfalls, mud slides and loss of properties. I am just back from a long trip to
Indonesia and | have seen the negative side of the phenomena there. Ladies and Gentlemen, the
catastrophes have also negatively affected ecological imbalance. Hence, they have been posing a
serious threat to the genetic pool with ramped out breaks of disasters and leading to more poverty
in the undeveloped parts of the world. Recognizing the important role played by the environment
in the development and in the progress of its member states, the OIC ten year plan of action, a
joined action development for the Muslim world to face the challenges of the 21% century, was
developed by the 3" Extraordinary Summit convened in Mecca in 2005 and attended by all heads
of state from 57 OIC countries.
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In this context, | would like to bring to your attention the fact that the heads of state present in this
Summit in December 2005 made a very strong appeal to all OIC member states and their
institutions on the issue and were able to coordinate their environmental policies and positions in
the international environmental issues so as to prevent any adverse effects of such policies on their
economical development.

Following the adoption of the OIC ten year plan of action, | have organized several meetings with
the OIC institutions and stakeholders in the framework of the implementation of the OIC ten year
plan of action. The OIC General Secretariat itself is committed to the world capacity and policies
to contribute to the global efforts to counter the environmental challenges. The OIC also notes
with pleasure that the majority of its many initiatives and activities reflect the facts of important
organizations such as UNEP and our parties to various international conventions on environment
in particular to the protocol. Joining such conventions reflect the fact that the OIC member states
are giving their attention to the international laws and requirements. Such devotion shall certainly
provide us with a solid basis for our future efforts suggested by the OIC ten year activity program.

I would like to praise the Near East University for providing the opportunity for the conference
participants to address a wide range of crucial issues such as redefining the business of
conservation and management of biodiversity, culture heritage and environmental factors,
economics, development and sustainability, energy and development, environment and health, the
threat of global warming, ecological balance and sustainable environment and social and
psychological dimensions of the environmental issues.

Mr. President, Your excellencies, Ladies and Gentlemen,

I am of the view that the environment issue can be viewed from at least two major perspectives:
The perspective of science and technology and the perspective of effects and impacts of
environment on economic development. The important contributions and inputs from science and
technology to ensure sustainable development cannot be denied. However, environmental
challenges that we are talking about are mostly trans-boundary ones and cannot be faced with
individual efforts of the nations. The very nature of these challenges require that these states
should combine their efforts and facilities together. In this context, the OIC member states are
called upon by the conclusions of various OIC gatherings and decisions to join hands to
collaborate and to synergize their efforts in performing and undertaking research and development
to reduce some of the environmental effects and challenges faced by them. Assessing the effects
of environmental challenges on economical development also requires regional and global
cooperation and coordination. In the domain of sustainable development perspective, one should
address the quality and sustainability of our natural resources, the threat of global environmental
changes on ecosystems, quality of life in our cities, impact of the use of energy which is essential
to our economies and to the way of life. We should be making use of the technologies available
with the view of reconciling economical development with environmental sustainability. The
achievements of all mentioned goals require coordination, harmonization and synergizing of our
entire actions. In other words, we need to follow up very closely all our activities to monitor their
progress, to evaluate and assess the impacts and to take recognition of all possible shortcomings.
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Naturally, addressing you today in one of the heavenly parts of the world, | cannot emphasize as
much as | would like to the importance of environmental studies and undertakings aimed at the
protection of the Mediterranean Sea and its ecological diversity.

Ladies and Gentlemen, as | value the timely initiative of organizing this conference on an issue of
great relevance for my organization and for our member states considering the excellent
academics and research qualities and standards of the Turkish Cypriot Universities, | would also
like to mark an appeal from this platform to the universities and scientific institutions around the
world particularly those based in the OIC.

Thank you.
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Mehmet Ali TALAT
President of TRNC

Distinguished guests, dear participants,

As you may have expected, | will not make many remarks about environment or raise much
concern about the environment. My remarks will be mainly political but in the concerns of the
environment. Possibly you can claim that environmental concerns should cause an impact to unify
humanity because the solutions to environmental problems can only be found by cooperation. So,
this unifying factor must be a point of consideration, and we, the Turkish Cypriots know the
importance of this fact. We know the importance of being unified with the international
community because we are under severe isolation on all aspects of life including environmental
issues. My Prime Minister mentioned about the lack of cooperation between the two sides. We are
under continuous pressure from our neighbors. Everywhere in the world, we are in a struggle
against this isolation issue and try to be unified with the world, and | wish that this conference will
give fruitful results to the scientific life and to humanity.

Thank you for your participation and | wish you all success.
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FINAL REPORT OF THE INTERNATIONAL CONFERENCE
ON ENVIRONMENT: SURVIVAL AND SUSTAINABILITY

Environment is a subject that must be brought to the top of international agendas if the threats to
sustainability and survival are to be countered. It cannot continue to be seen as something to be
added on to the plans of commercial enterprises or as a minor component of poverty-alleviation
programs. Economic development cannot eliminate poverty without conserving natural resources
and maintaining ecosystem services. Nor can productive activity ignore the significant effects of
resource extraction and waste generation. Environment must be the central focus of national and
international programs at all levels.

The International Conference on Environment: Survival and Sustainability, held at the Near East
University, Nicosia, Northern Cyprus 19-24 February 2007, dealt with environmental threats and
proposed solutions at all scales. The 21 themes addressed by the conference fell into four broad
categories:

1.Threats to Survival and Sustainability

Global warming and other climate changes pose a major threat to natural and human systems
throughout the world. Major impacts addressed ranged from dieback of tropical forests to altered
ecosystem functions in temperate and boreal systems, changes in sea level and in polar and alpine
systems, as well as impact on water supply, agriculture and extreme weather events. Pesticides
threaten natural ecosystems and human health. Health is also threatened by diseases, pollution
and many forms of environmental degradation. Natural and human-made disasters interact to
threaten societies in many ways.

2.Technological Advances towards Survival and Sustainability

Environmental science and technology are advancing rapidly, but are not in themselves sufficient
to counter the growing threats to environment. Important areas include integrated water
management, new and renewable energy sources, and conservation and management of
biodiversity.

3.Activities and Tools for Social Change

Activities and tools that can be applied to move society towards greater sustainability were
emphasized at the conference. These included environmental law and ethics, environmental
knowledge and information systems, media, environmental awareness, education and lifelong
learning, the use of literature for environmental awareness, the green factor in politics,
international relations and environmental organizations.
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4.Defining Goals for Sustainable Societies

The new directions that societies must take include considerations of economics, development and
sustainability, redefinition of the interests of business, incorporating cultural heritage, the seas,
ecological balance and sustainable environment, and the social and psychological dimensions of
environmental issues.

The breadth of the issues addressed at the conference made clear the need for greatly increased
interdisciplinary and international collaboration if survival and sustainability are to be achieved.
The exchanges at the conference represent a step in this direction.

Cyprus is getting an equal share from these developments and 51 species are under a threat of
extinction. Out of 10 regional mini-hotspots within the principal foci in the Mediterranean, and
also considering that Cyprus is island number two with a rich plant diversity and narrow
endemism, there is a need for protection of its biodiversity.

The matter of global sustainable development actually has a connotation for change of life styles.
This calls for

-interactions and understanding of people the world over,
-fair and equitable distribution of benefits derived from
resources,

-conservation of biodiversity and protection of our resources,
-the water use efficiency is very important as the availability
of water is becoming scarce,

-we need more international collaboration and research for
wider and reliable speculation,

-management of plans and their implementation to save the
critical aspects of our heritage and environment,
-cooperation of scientific disciplines is necessary to address
the situation,

-countries must work together and minimize the impact of
borders on science and maximize the benefit for all mankind,
-in order to obtain global sustainability, the curses of over-
consumerism should be overcome by an appeal to social and
spiritual values,

-for making the world a happy home for everyone, transfer of
knowledge has to take place across nations,

-environment and sustainability have to be treated globally,
not just locally, before time runs out.

About 2,052 participants from 108 countries from all around the world joined us to make 1,413
presentations and discuss environmental issues from a variety of perspectives.
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Global Environmental Strategy is a Must.

As | mentioned on the first day of the conference,
“ENVIRONMENT DOES NOT UNDERSTAND POLITICS”.
“IT HAS NO BOUNDARIES OR BORDERS”.

This Conference has contributed to the worldwide debate and tried to create a multi-disciplinary
discussion forum where experts from various disciplines were able to discuss environmental issues
in 21 different fields.

Thanks to the 2,052 participants from all over the world for making this interdisciplinary
conference a success. Their active role raised the scientific level of this conference.

I believe this conference has scientifically contributed to the solutions of environmental problems,
and hope you have enjoyed your stay in our beautiful country.

Thank you

Prof. Dr. Hiiseyin Gokgekus
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DATA INVENTORY AND MONITORING IN THE COASTAL DUNES
OF KAZANLI / TURKIYE
A CASE STUDY FOR CONSERVATION PLANNING

K. Tuluhan YILMAZ® Siiha BERBEROGLU", Halil CAKAN®,
Hakan ALPHAN®Y, Yiiksel ZCANKURTARAN®

(1) University of Cukurova, Dept. of Landscape Architecture 01330 Adana, TURKEY
tuluhan@mail.cu.edu.tr, suha@cu.edu.tr, alphan@cu.edu.tr, yizcan@cu.edu.tr
(2) University of Cukurova, Dept. of Biology 01330 Adana, TURKEY
hcakan@mail.cu.edu.tr

Coastal dune ecosystem, as natural heritage, provides several values for utilisation. Beyond
the direct use of these values, an integrated management approach covering conservation and
reasonable use of dune areas is being encouraged all round the world. Recently particular
interest was focused on the wise use of coastal areas in the Mediterranean basin as well as
many coastal countries. Within this context integrated coastal zone management (ICZM)
became an important concept and many related disciplines were involved in this issue.
Physical planning disciplines as coastal engineering, landscape planning, urban planning and
marine transport together with basic science as ecology and biology can be mentioned within
this context.

Although they aim same goal that sustainable use of coastal resources, each of them
concentrates on specific data sets. While the data on bathymetry, alongshore currents, wave
generation and energy, wind patterns and aeolian transport are crucial for modelling coastal
dynamics, sand dune succession, wetland ecology, bio-diversity and human influence on the
coastal ecosystem are also very important.

A case study, aiming to determine bio-diversity and identify land cover by means of bio-
indicators, was conducted as a model for data acquisition and integration in coastal areas. On
the other hand, present study aims to create a baseline data for the Kazanli coast in which
diverse ecological features are still maintained. Kazanli district is a rural settlement, located
by the Turkish Mediterranean coast. The research site is a fertile plain, occupied by green
houses and partly by industrial infrastructure, which have been deteriorious for the ecological
values.

During the field observations 44 bird species and 103 vascular plant taxa were recorded and
those were evaluated according to the international criteria for conservation concern.
Biological data were integrated to the decision making process for land use planning and
contributions of the local authority obtained. Finally a draft of the field guide, which will
help to disseminate the project outcomes and enhance public awareness on nature
conservation, was proposed.

Keywords: Kazanli, Coastal Dune, Coastal Zone Management, Remote Sensing.
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Background

Almost 60% of the world population resides along the coastal areas all round the world. The
Blue plan reports that in 1985 almost 90% of urbanized land in the Mediterranean was located
in the coastal zones of Spain, France, Greece, Italy, and former states of Yugoslavia. By 2025,
the percentage of the population of these countries living in coastal cities is projected to be
more than 85% on average, and as high as 96% in Spain (Grenon and Batisse, 1989). During
the course of economic development and industrialization, almost one third of the coastal
dunes were severely degraded in Europe. Due to intense agriculture and pastoral activity,
coastal dunes were stripped of natural vegetation until the end of the first half of the 20"
century in Israel (Tsoar, 2002). Turkey is ranking first among the European countries with
845 km long dune coasts cover more than 10% of the total coastline (8333 km) where rapid
conversion was reported for the coastal dunes. Coastal dunes including 110 individual areas,
that some of them were designated National Park or Nature Reserve, were transformed to
agricultural fields, greenhouses, residential buildings and summer resorts particularly along
the Mediterranean coast. The natural vegetation is either completely destroyed or highly
damaged in 36 coastal dunes in the country (Uslu, 1989). The area of 16 coastal dunes in the
Eastern Mediterranean have decreased from 30 403 ha to 17 905 ha between 1947 and 1993.
The number of dune stripes decreased from 33 to 22 in the same period. The total area of sand
hills has decreased from 270 ha to 185 ha by the anthropogenic influences. The major
destruction in the Eastern Mediterranean coastal dunes is the levelling for creating agricultural
fields. From 1990 to 1993 excluding Goksu Delta, 7035.9 ha dunes have been transformed to
agricultural fields (Bal and Uslu, 1996).

Study site

The study site is a dune coast in Kazanli district, which is a rural settlement within the
boundary of Igel province. The dune coast is surrounded by a fertile plain, which was
occupied by green houses and partly by industrial infrastructure. The population of Kazanli is
about 11 000, and it exceeds 20 000 during cultivation season due to migration of seasonal
workers. The distance between Kazanli and the Mersin city is only 10 km, and the dune areca
is one of the rare locations, which was not occupied by residential buildings. Therefore, the
coastal area still provides nesting ground to endangered marine turtles, and habitats for
waders and shore birds as well as unique coastal flora.

Mersin with a shoreline of 321 km and favourable climatic and geographic conditions,
industrial and commercial facilities, has attracted the surrounding population. The city has
been subjected to heavy immigration, which has resulted in haphazard urbanization and the
urban area increased 16 times between 1963 and 1993. The villages between Mersin and
Silifke have been affected by this heavy urbanisation. As a result, agricultural land has been
transformed to land plots registered for construction by these villages that became
municipalities. In addition, the shoreline has been allocated to the construction of multi-storey
buildings of up to 10-15 stories (Burak et al., 2003).
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Dune coast of Kazanli covers about 3,5 km length and the average width of unspoiled area is
120m. The area has been subjected coastal erosion due to improper activities as sand mining
and groin construction by an industrial enterprise (Figure 1). Recently municipal
administration has attempted at reclamation for the dune area and removed improper
infrastructure including groin, promenade and other facilities, which have been deteriorious
for the ecological values. The area represents a strong potential to develop recreational
facilities for the inhabitants of Mersin city, which covers a population of 1 million.

Figure 1. General view of Kazanli coast, which is surrounded by dense agricultural
infrastructure.

Methods

The basic approach of this study is to obtain ground data, which is essential for decision
making aiming equilibrium between conservation priorities and reasonable use of coastal
values. Therefore the topics of the tasks were identified as follows; (i) analysis of principal
biological values, (ii) land cover pattern, and (iii) determining conservation priorities.

Remote Sensing and G1S-Based Classification

High ground resolution aerial photographs were interpreted to classify land cover of the study
area. For classification of landscape units, digital aerial images acquired by TUBITAK were
used. These very high-resolution colour images were taken by the help of a digital camera
system mounted on a balloon. Mosaicked image was imported in a GIS environment in order
to perform on screen digitization aiming to produce a habitat map. The fact that the aerial
images had spatial resolution of few centimetres played a key role in providing high spatial
and thematic accuracy in mapping distribution of plant communities. Centimetre-level spatial
detail of the images made them highly accurate for habitat mapping compared to the 60-
centimeter ground resolution of the most sophisticated commercially available satellite
images. Image frames had sometimes an overlap of about 90-95 per cent. For this reason,
many images were excluded from the dataset and 27 image frames, with relatively less
distortion, were selected to cover the whole study area. These images were the basis of the
analyses employed throughout the study. The aerial images were resampled to 30 centimetre
ground resolution in UTM (Universal Transverse Mercator) projection system by using
nearest neighbour algorithm. Resampling the images into a coarser resolution was done due to
the fact that initial ground resolution of the image frames made it very difficult and time
consuming to perform operations required in pre-processing (e.g., geo-referencing). This
operation resulted with a reasonable image size for further analyses.
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Vegetation Analysis

Vegetation analysis was performed to describe biological features of the land cover classes,
and reach a consideration on plant bio-diversity. Forty-six plots, (10x10m) approximating the
mean minimum area prevailing plant communities were selected in fore dune, semi mobile
dune, and reed beds. The plant species within each releve were recorded and collected to
identify, following the nomenclature of Davis (1965-1988). During field works, the species
richness, (i.e. as the number of species) and relative aboveground cover of each taxon in a unit
area were recorded using Braun-Blanquet’s (1932) technique. TWINSPAN (Hill,1974) was
used to determine the plant communities; further DCA employed to reach an effective
ordination of plant communities obtained, and their relation along the natural and land use
gradients.

Bird Inventory

A bird census campaign was conducted along line transects, covering the variety of habitats,
to describe the avifauna of the area. Line transects are undertaken by observers moving along
a fixed route and recording the birds they see on either side of the route. Because the observer
needs to be able to move freely through the land transects are more suitable for large areas of
continuous, open habitat (Gibbons et al., 1999). During the observations number of
individuals of each bird species and the locations were recorded.

Result and Conclusion

Thirteen land cover types were detected along the study site and their boundaries were
delineated on the mosaicked image to create the habitat map (Fig.2). Locations of forty-six
plots, observed for vegetation analysis, were also overlapped onto the image to identify
habitat characteristics.
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Figure 2. Mosaicked image of the study site and habitat map with locations of 46 observation
plots.

The flora of study site comprises 103 vascular plant taxa of which 4 species are endemic. The
species diversity derivates from agricultural land uses, as well as successional stages of the
dune vegetation occur along the coast. Wetland species can be found around drainage network
and adjacent flood areas, while annual weeds are abundant particularly in the semi-mobile
dune areas and man made habitats. The largest family is Leguminosae, covering 19 species,
which are belonging 10 genera (Fig.3).
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Figure 3. Plant taxonomic distribution of the flora along Kazanli coast according to principal
families (Families with only 1 species were omitted).

Two distinct dune communities are described along a distance gradient from coastline; (i)
pioneer psammophytes on mobile fore dunes and (ii) dune scrub on semi-mobile dunes. The
species composition of these two communities varies with the distance from coastline, most
species of the mobile dunes being able to overcome sand burial and salt spray by the southern
winds. The first mentioned community occupies a coastal zone with an extension of 50 meters
from the coastline and characterised by Cakile maritima, Salsola kali and Poligonum
maritimum. The associations of this community are; Zygophyllum aloum, Euphorbia paralias,
Ipomoea stolonifera, Sporobolus virginicus, Otanthus maritimus and Pseudorlaya pumila.
Pancratium maritimum occurs as dominant species on the crest of lower dune ridge,
bordering mobile and semi-mobile dunes. Two endemic taxa; Astragalus suberosos var.
mersinensis and Silene pompeipolitana are isolated in certain localities while the other
endemics Trigonella halophyla and T. cephalotes have relatively wider distribution along
semi-mobile dunes.

Dune scrub community is dominated by Helianthemum stipulatum and Thymelea hirsuta.
This community has a rich herb layer including several graminoids as Vulpia fasciculata,
Bromus diandrus, B. tectorum, Lagurus ovatus and other common species are Echium
angustifolium, Silene kotschyii, Crepis aspera, Verbascum sinuatum, Paronychia argentea,
and Anchusa agregata. Wetland community is dominated by Phragmites australis and Thypa
domingensis, which are very common in the area. The associations are Scirpoides
holoschoenus, Juncus maritimus, Tamarix symirnensis, Inula viscosa, Xanthium strumarium,
Pulicaria dysentrica and Lycopus europeus. A pioneer community develops in certain
localities on the dunes where solid waste was disposed. This ruderal community, in which
species diversity is very low, dominated by Bassia hyssopifolia.
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A major division into dune sites and wetlands can be seen in the dendrogram and ordination,
represented in Figs. 3 and 4. Plot # 25 represents ruderal vegetation, which associates with the
extreme growing conditions, due to waste disposal (Fig.4 and 5).

Plot numbers

1.15.19 Mobile dunes
9.10.16.20
Pancratium Cyperus 5111191
Smant}mum Verbascum capitatus Allium Helianthemun] T
CHec1o sinuatum stipulatum i-mobi
vernalis Thymelea scorodoprasum P L is» (Sisnmf:sm()b'le
hirsuta 4
Trachomitum vengtum
Thypa domingengis 3.12.23
Senecio vernalis Anchusz:
Phragmites communis agregata 25
5.6.8.24
Phragmites Wetlands
communis 713,14

Figure 4. Dendrogram from TWINSPAN analysis of the flora along Kazanl coast.
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Figure 5. Sampling plots ordination (DCA) of plant communities, and their relation along the
habitat and land use gradients.

During the bird census campaign 44 species were recorded. The largest taxonomic group is
Passeriformes (55%), while Charadriiformes (11%), Cicciniiformes (10%), Coraciiformes
(7%) and Falconiformes (7%) follow it respectively.
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Eastern part of the coast including drainage channel, Eucalyptus plantation and adjacent reeds
beds, was considered the most important habitat complex for bird diversity. The peak value of
bird species richness (24 species) was obtained from the census, performed around the pond

(Fig.6).
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Figure 6. Distribution of bird species richness on the basis of census data and ranking of the
localities, important for bird watching.

The artificial pond, surrounded by dense reed beds, located at the eastern end of the study site
and provides an invaluable habitat for various heron species (purple heron and grey heron),
glossy ibis and moorhen. Kingfishers (Kingfisher and White-breasted kingfisher) can be
observed along the main drainage channel and the others, parallel and perpendicular to the
coastline. Appearance of white-breasted kingfisher (Halcyon smyrnensis), which is rare and
one of the target species for birdwatchers in the country, was concluded an advantage that
supports the attractivity of the coastal area for this interest group. Sand banks, at the left bank
of the main drainage channel, are inhabited by sand martin, which was included in the lists of
conservation concern by international authorities (Tablel).

To reach a conclusion for conservation needs, threat categories were assessed both for
vascular plants and bird species at national and international levels (Tablel and 2). Sixteen
bird species out of 44, which were included in at least three threat categories according to the
national and international criteria, were taken into account for the evaluation. Actual threats
for plant species at local level were evaluated according to the data published by Cakan et al.
(2005). Study site maintains a habitat complex in which critically endangered, endangered,
vulnerable and declining species still survive. The occurrence of those conservation
dependent species is a strong evidence for limiting land use activities in the study site.
However those species can be the focal point of an eco-tourism scheme, which will attract the
urban people and help to increase public awareness on coastal dune conservation.
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Table 1. Assessment of threat categories of conservation dependent bird species, according to
the national and international criteria.

Red Data Bern Central SPECs | European

Book Convention Hunting Threat

Bird species Commission Status
Ardea purpurea L3 SPFS Annex 2 3 V
Charadrius alexandrinus L3 SPFS Annex 2 3 D
Hirundo rustica L3 SPFS Annex 2 3 D
Lanius collurio L3 SPFS Annex 2 3 D
Lanius minor L3 SPFS Annex 2 2 D
Lanius nubicus L3 SPFS Annex 2 2 \Y
Pelegadis falcinellus L3 SPFS Annex 2 3 D
Phonenicurus phoenicurus L3 SPFS Annex 2 2 \Y
Riparia riparia L3 SPFS Annex 2 3 D
Saxicola torquata L3 SPFS Annex 2 3 D
Sterna albifrons L3 SPFS Annex 2 3 D
Alcedo atthis L3 SPFS Annex 2 - D
Anthus campestris L3 SPFS Annex 2 3 \Y/
Galerida cristata L3 - Annex 2 3 D
Larus minutus - SPFS Annex 2 3 D
Streptopelia turtur L3 - - 3 D

RDB (European Vertebrate Red Data Book): List 3 (L3): Non-threatened species with
particular interest in Europe. Bern Convention on the conservation of European Wildlife
and Natural Habitats: SPFS: Strictly Protected Fauna Species. Central hunting
commision: Annex 2: Protected bird and mammal species in Turkey (Demirsoy, 1999).
Species of European Conservation Concern Categories (SPECs): Category 2: Species
whose global populations are concentrated in Europe, Category 3: Species, whose global
populations are not concentrated in Europe, but have an unfavourable conservation status in
Europe. European Threat Status: D: Declining, V: Vulnerable (Heath et al., 2000).

Table 2. Threat assessment for plant taxa, with conservation priority.

Plant taxa IUCN Categories Threats
Alhagi mannifera VU (Vulnerable) 1,5
Astragalus suberosus var.mersinensis | VU (Vulnerable) (End.) 1,2,3,4,5,6,7
Convolvulus lanatus LC (Least Concern) 1,2,3,4,5
Helianthemum stipulatum LC (Least Concern) 1,3,5,8,9
Pancratium maritimum EN (Endangered) 1,2,3,4,5,6,8
Silene pompeipolitana VU (Vulnerable) (End.) 1,2,3,45,6
Trigonella cephalotes VU (Vulnerable) (End.) 1,2,3,4,5,6,7
Trigonella halophyla CR (Critically Endangered) 1,2,3,4,5,6,7
(End.)
Zygophyllum album VU (Vulnerable) 1,2,3,4,5,6

1=agriculture, 2=limited population or habitat, 3= recreation, 4= dune stabilization, 5= sand

mining, 6= waste disposal, 7= overgrazing, 8= chopping and clearing, 9= fire.
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Conclusion

The conservation needs for the study area were determined by the biodiversity itself, threats to
biodiversity and the need for its conservation. The results of the study showed that
threatened/endangered plant species and bird habitats are evenly distributed throughout the
site. Therefore to describe a certain area as “conservation priority zone” is not available. In
this case, it may not be compulsory to include this habitat complex, with high biodiversity
potential, into a core protection zone. However, the fore dune zone, which is vitally important
for endangered marine turtle species as nesting site, is very important. In addition to species-
level conservation, regeneration of dune vegetation in this zone is another important point
worthy of consideration in terms of stabilizing sand dunes. This may also help reduce coastal
erosion.

Planning perspectives of local authority were taken into account for producing resource use
proposals in the study area. The local authority’s resource management approach relied on the
fact that resource management based on restrictions creates a strong opposition in the
community. Thus, the conservation approach in which the local people are involved aimed
limited use of resources for economic and recreational activities.

Management approach of this study has been proposed as land use demands of the local
authority can be met. However, uncontrolled activation of this potential may lead to new
environmental threats such as biodiversity losses. To avoid such environmental threats the
planning approach was based on conservation and reasonable use. This approach supported
several different recreational uses such as hiking, sports fishing, and bird watching.

Colour aerial photographs have proven to be very useful for vegetation mapping as their
spatial resolution is far higher than that of the contemporary high-resolution satellite images.
It may be concluded that the land cover information produced on the basis of these images
will be very useful for species- and habitat-level environmental conservation and physical
planning. Proposed management strategy covering limited recreational activities, may have
negative impacts on the natural values of the Kazanli coast. As a further investigation, change
detection study is suggested to monitor possible changes both on the extension of the habitats
and their species composition. The inventory represented in this study, can be utilised as
baseline data for this purpose.
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SEASONAL GROWTH EFFECT ON HYDRAULIC
CHARACTERISTICS OF THE MANGROVE EXCOECARIA
AGALLOCHA IN BATTICALOA, SRI LANKA

P. MANOHARAN and V. NIMMIE
Department of Botany, Faculty of Science, Eastern University, SRI LANKA
prikok@yahoo.com

Excoecaria agallocha is a semi deciduous true mangrove found in both inland and shoreline
areas in Sathurukkondan, Batticaloa, Sri Lanka. Leaf shedding in E. agallocha is a common
phenomenon that occurs during September — November and leaves rejuvenate in January
onwards. Preliminary ecophysiological experiments were conducted using adult plants
coppices in an inland of Sathurukkondan mangrove site from December 2005 to March 2006.
Above ground hydraulic and growth parameters were investigated at leaf establishment stages
of early unfolded (December - January, 2005) and fully unfolded (March, 2006), whether any
leaf establishments related to hydraulic and growth parameters or not, was studied. Further,
hydraulic and assimilate resistances were increased at the above ground levels by long term
manipulations of xylem-phloem notching and phloem girdling in December, 2005 and it
responses were investigated in March, 2006.

Leaf establishments and xylem — phloem manipulations of notching and girdling has shown
impact on the growth parameters of E. agallocha in terms of stem over bark diameter, total
leaf area, total leaf dry mass, total stem dry mass and specific leaf area (SLA). Hydraulic
parameters of maximum absolute hydraulic conductivity (kmax), leaf specific hydraulic
conductivity (kj, kmax/ leaf area distal) and specific hydraulic conductivity (Ks, Kmax/ Sapwood
area) were significantly increased concurrently with leaf establishments and xylem - phloem
notched E. agallocha. Surprisingly, xylem - phloem notched branches shown higher ks
compared with branches measured at fully unfolded stage and this could be suggested as a
survival strategy (drought avoider) of E. agallocha, while alleviating ks under stem level
stress condition. k; increased with leaf establishments and in manipulated xylem — phloem
notched stems. In accordance, a positive relationship was established between k; and vessel
diameters. Vessel diameters measured at distal ends of stems were progressively and
relatively widened and shown significant differences in early unfolded, fully unfolded and
notched E. agallocha. This suggests that progressive increased hydraulic characteristics were
an impact of vessel diameter of stem. Further, E. agallocha need not necessarily depend on
the leaves for conservative water use like other forms, as this species falls under semi-
deciduous with a phenomenon of shedding leaves.

Keywords: Exoecaria sp., hydraulic characteristics, manipulations, drought resistant,
survival.
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Introduction

Water is essential for plant growth and cells contain water as the solvent in which biochemical
reactions takes place and cell structures are maintained (Lack and Evans, 2001). Water moves
from high water potential to low water potential and water movement occurs by water
potential gradient. Transpiration of water from the leaves through stomata generates a low
water potential and results in the movement of water from the soil through the root system
and in to the xylem (Lack and Evans, 2001). Water stress is a major factor limiting terrestrial
plant productivity (Pyrke and Kirkpatrick, 1994). As soil water depleted, water flow through
the soil and plant decreases to one - tenth the maximum rate but both the soil resistance and
plant resistance increased (Blizzard, 1980).

Mangrove species exhibit a range of water use behaviors related to salinity and their zonation
patterns parallel to shore (Sobrado, 1999). At high salinity mangrove species have low
stomatal conductances and transpiration rates (Scholander et al., 1962; Ball, 1986). However,
mangrove stomatal conductances are comparable to those of other tropical forest trees, when
thriving habitats are fed by both sea water and fresh water (Becker et al., 1997). The
catastrophic embolisms in mangrove species may be avoided by stomatal control of water loss
(Sperry et al., 1988). However development of dynamic water deficit and concomitant xylem
embolism are largely determined by water flow rate (Arora and Gupta, 1995). Decreasing
water content is accompanied by loss of turgor as wilting, cessation of cell enlargement,
closure of stomata, and reduction in photosynthesis and interferes with many other basic
metabolic processes in plants (Kramer and Boyer, 1995).

Higher plants respond to water stress with a variety of physiological and molecular
mechanism. A common aspect of such response is a decrease of the conductivity to water
flow along the soil - plant - atmosphere water pathway so called bulk conductivity (Moreshet
et al., 1990), which can reduce water loss to the atmosphere. Stomatal resistance is a key
component of bulk resistance to water flow (Meinzer et al., 1996). However an increase of the
resistance to water flow of other segments of the water pathway, such as the roots and the
shoot can be part of the plant response to water stress.

Shoot (Lovisolo and Schubert, 1998) and root (Nardini and Tyree, 1999) hydraulic
conductivities decreases in response to water stress and hydraulic conductivity can change as
a result of interruption of the water column in the vessels (embolism) or modification of the
size of the xylem vessels. Further, increased hydraulic resistances by stem and root level
manipulations caused reduction in hydraulic conductivity (Sperry and Pockmann, 1993;
Brodribb and Hill, 2000; Hubbard et al., 2001) and this method effectively used to measure
the ability of the plant to stand against a given stress. Several reports have shown that water
stress induces embolisms and loss of function of the vessels (Schultz and Matthews, 1988;
Sperry and Tyree, 1990; Hargrave et al., 1994). The decrease in xylem conductivity due to
vessel embolism can directly contribute to reduce water flow across the shoot (Schultz and
Matthews, 1988) and at the same time it can induce stomatal closure, which in turn avoids
further embolism and limits transpiration (Sperry, 1986; Meinzer and Grantz, 1990; Sperry
and Pockman, 1993).
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In this present study, Excoecaria agallocha, a true and dominance mangrove in Batticaloa
district, above ground stem growth characteristics and hydraulic architecture was assessed
during the leaf establishment stages. E. agallocha is a semidecidious mangrove and sheds
their leaves 2 to 3 times annually in Batticaloa, Sri Lanka. A main shedding of leaves occurs
immediately after the first break of North — East monsoon in the middle of October and this
prolongs up to December. Gradual changes of green into orange / red of leaves and then
shedding and sprouting of new leaves often attract the travelers passing the Ajs highway
through the proposed study site of Sathurukkondan, Batticaloa. E. agallocha is a dominant
mangrove species with other true and associate types cover the vast area in Sathurukkondan.

To our knowledge, no literatures data on hydraulic architecture, particularly during the
periods of leaf establishments is available in E. agallocha, as well as in other semi deciduous.
However, a little work was carried out in Fraxinus excelsior concurrently with leaf shedding
and establishments, which is a temperate tree (Cochard et al., 1997). Hence, it was decided to
assess the hydraulic architecture of above grounds in E. agallocha (tropical). In this study
objectives were three folds, (a) To assess the above ground stem hydraulic architecture
during the early stage of leaf establishment (early unfolded stage) and of later stage of leaf
establishment (fully unfolded stage), to investigate is there any relationship associated with
leaf establishment or not, with measured growth and hydraulic characteristics (b) Hydraulic
resistances and assimilate resistances were increased by xylem — phloem notching and phloem
girdling manipulations in the stems and morphological responses were observed (c) Further
such manipulations (here only notching) whether had an impact on the hydraulic
characteristics and it's growth was assessed while compared the data of (a) keeping as a
control.

Materials and Methodology

Study site

The plant of semi deciduous true mangrove of Excoecaria agallocha (Family: Euphorbiaceae,
Tamil: Thilla, Sinhala: Thelakiriya) growing naturally along the shoreline and inland in
Sathurukkondan, Batticaloa (DS division: Manmunai North), Eastern province, Sri Lanka
were used in this study to investigate the proposed objectives from December 2005 to March
2006. The mangrove site, along the A15 trunk road from Batticaloa to Trincomalee, but
opposite (inland) to the Batticaloa lagoon was demarcated for this study. The mangrove plot
of 19.8m x 14.2m was located which opposite to third small course from Pillaiyaradi and 17m
kept away from road was selected as sampling area and this area dominated with patches of E.
agallocha with other mangrove species. The numbers of E. agallocha patches in the sampling
area were counted and randomly selected eight plant patches used as replicates for this study.

Physiological parameters

Hydraulic measurements

Hydraulic conductivity of randomly selected, medium diameter, main branch stem segments
of E. agallocha was measured using Low Pressure Meter (LPFM) (Sperry et al., 1988). The
aim of using LPFM in this study was to investigate initial hydraulic conductivity (k;),
maximum hydraulic conductivity (kmnax) and Percentage loss in hydraulic Conductivity (PLC).
The modified and costless LPFM was designed in the Department of Botany, Eastern
University, Sri Lanka from the version of Sperry et al., (1988). LPFM used in this study was
adequate to investigate the put forwarded objectives in this study such as whether any leaf
establishments and growth of E. agallocha related to growth and hydraulic characteristics.
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Hydraulic conductivity apparatus — LPFM

Hydraulic conductivity apparatus was designed to measure hydraulic conductivity of main
branch stem illustrates in Fig 1. The apparatus designed to measure the water flow rate of
stem segment with pressure gradient of 0.016 MPa (head pressure) and the solution of 0.01M
HCI used was distilled, degassed, filtered (0.47 um, Millipore filter). The solution stored in a
supplied tank at 1.6m height from ground floor in order to supply solution into plant stem
segment at a pressure different of 0.016 MPa during conductivity measurement. Filtering
prevented clogging of dust particles and microbial organisms in the vessels of the stem
segment, HCI used to prevent short term microbial growth, degassed water prevent any
embolism introduced into xylem vessels due to solution itself (Sperry et al., 1988).

The solution was allowed to flow through PVC tubes from reservoir 1 through the stem
segment and into drain reservoir via. distal PVC connection on an electronic balance (Mettler
HF 300, Japan, resolution 0.001g). During flow of water through stem segment weight
measurements were taken for every 30 seconds for 7.5 minutes. The second supplying tank
(reservoir 2) positioned at 2.41m height to dissolve and flush embolism in the high head
pressure of 0.024 MPa immediately after an initial conductivity measurements by flushing the
whole stem for overnight. After overnight flushing, maximum hydraulic conductivity was
determined in the morning.

Collection of plant materials and measuring hydraulic conductivity

Field measurements

E. agallocha patches in sampling plot used as replicates were used to field measurements
from 8" December, 2005 onwards. Stem over - bark diameter of 3 randomly selected
branches of each replicate patches were measured 1.5 m from ground level using Vernier
caliper.

‘ H Reservoir 2
-‘ —L (lags tuhes
*‘ Resetvoit 1
241 m B
Hytinge Drain
C tem teSRtVOLr
= gegment
Electronie
160 m
P / D halatice

Fig 1 Schematic diagram of modified Low Pressure Flow Meter (LPFM) from the version of
Sperry et al. (1988). P — Proximal end of the stem segment, D — Distal end of stem segment,
X — Taps to control water supply
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Vessel length measurements

As a prerequisite for hydraulic parameters measured in this study site, vessel length of E.
agallocha determined from randomly selected 10 branch segments, length for each greater
than 2.5 meter on 6™ December 2005 in the laboratory. In a preliminary experiment stem
segments greater than 2.5 m in length were sampled to determine maximum vessel length by
the air method (Zimmermann and Jegae, 1981). Vessel lengths were taken for 10 branches
and averaged.

Hydraulic conductivity measurements

Hydraulic conductivity measurements were carried out from 19" December, 2005 to 22™
March, 2006 using branch stem segments of E. agallocha sampled from Sathurukkondan,
Batticaloa at three consecutive sets. First measurement was taken from eight randomly
collected stem segments at early stage of unfolded (19" December, 2005 — 24" January,
2006), where leaves were an immature stage and second beginning of fully unfolded (7™
March, 2006 - 22" March 2006) where leaves were almost at the flowering. Simultaneous
measurements were carried out on the stems subjected to xylem — phloem notching. The
branch segments more than the vessel length was cut from randomly selected branch at early
unfolded, fully unfolded and xylem-phloem notched stem at mid days. Plants transpire
vigorously at midday and maximum embolism expected to occur at the time of 12.00 p.m (Mc
Cully et al., 1998), and this enables to quantify maximum embolism. Hydraulic measurements
were carried out on 2 — 3 samples per day, only during clear days. The cut proximal end of
stem was immediately sealed with Para film, whole stem part covered with black polythene
bag and carefully brought into laboratory. The immediate sealing of cut end prevent
introduction of further artificial embolism into vessels and polythene bags prevented any
evaporation and dehydration from the plant parts especially from leaves. The whole plant
branch stem was left on the bench top for an hour in order to equilibrate the shoot water
potential (Vander Willigen and Pammenter, 1998; Sinniah and Manoharan, 2004).

The proximal end of the equilibrated stem was recut perpendicularly under water to remove
any embolized vessels from the initial cut which blocked water flow through stem. The cut
end was cleanly shaved with a sharp razor blade and connected to the end PVC tube of
reservoir 1 of LPFM. Same way distal end of the stem was cut under water and connected to
the drain reservoir of the apparatus. Both ends of PVC tubes and plant stems were sealed
using aluminium clamps to prevent leakages and ensured no air bubbles in PVC tubes of
LPFM. Shoot was covered with black polythene bag during the measurement period to
prevent evaporation.

The flow of solution through stem segment was recorded at every 30 seconds intervals at the
head pressure of 0.016 MPa. The initial hydraulic conductivity was determined from the
solution flow where flow dripped from distal end via. plastic tube on a weighing balance.
After measuring initial hydraulic conductivity the same proximal cut end of stem segment was
connected to the reservoir 2 for overnight flushing to dissolve embolism at high head pressure
of 0.024 MPa. The following morning proximal end of flushed stem was recut under water to
remove the wound healing callus or tissue fragments and maximum hydraulic conductivity
(kmax) Was measured same as initial hydraulic conductivity.
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Hydraulic architecture parameters
The hydraulic conductivity (k,) was determined by measuring mass flow (F, kgs™) of solution
through the stem segment of length (I, m) connected to constant pressure of reservoir 1(P,

MPa), K, — Flow (F,kgs ' )x Twig Length (I)
roh Head pressure (P, MPa %)

Quantification of embolism
The degree of embolism in a main shoot stem was estimated by its initial conductivity, as
percentage of maximum obtained after removal of emboli. i.e percentage loss in conductivity

k — K i
PLO). pLc :100[ rrizne '”'J

Kk

max

At the end, maximum absolute hydraulic conductivity (Kmax) Was normalized to the leaf area
at the distal end (k;, leaf specific conductivity), sap wood area (Ks, specific conductivity) and
total dry mass of plant shoot (Kmax / Tspm)-

k max

~ distal end leaf area (m?=)

Vessel diameter

The xylem vessel diameter of distal end of stem segment subjected to hydraulic conductivity
measurement was measured using ocular meter and stage micrometer. The stained hand
transverse section of distal end used for sapwood area measurement used for vessel diameter
measurement. Two measurements of vessel diameter per each vessels one diameter
perpendicular to another were taken at four fields per section and randomly selected 4 vessels
per each fields (altogether 16 vessels per each stem segment) were averaged and taken
photographs using photographic microscope (Olympus BH-2 System Microscope, Japan).

Stem xylem - phloem manipulations

Long term manipulations of stem xylem - phloem notching and phloem girdling to increase
hydraulic and assimilate resistances at above ground level was assessed in E. agallocha to see
the nature of susceptibility. Two branches were randomly selected from each replicate patches
of E. agallocha, where one for xylem - phloem notching and other one for phloem girdling.
The stem was notched (“V” shape) for a half diameter of stem (notched area diameter : stem
over - bark diameter = 1:2) and girdled separately 1m from the ground level on 8" December
2005 using a sharp razor blade. Xylem-phloem notching removed half of the xylem and
phloem tissues and phloem girdling removed phloem tissues without causing damage to
xylem. Overall morphological plant responses were observed during the period from 8™
December 2005 to 21* March 2006. At the end, stems (8 nos.) subjected to notching were
harvested, measured the hydraulic parameters with growth parameters of leaf area, and leaf
dry mass. Girdled stems harvested were used to obtain the dry weight parameters only.
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Statistical analysis

The statistical analysis of one - way ANOVA and two - way ANOVA was performed using a
Statistical Package for Social Sciences (SPSS, 14.0 for windows). One - way ANOVA was
performed across early unfolded, fully unfolded, notched and girdled stages and  two - way
ANOVA performed for notched, girdled stages of early unfolded, fully unfolded E.
agallocha. The relationship between maximum hydraulic conductivity (Kmax), Xylem specific
conductivity (ks) and vessel diameter were explored by using linear regression analysis of the
Graph Pad Prism, Version 3.02.

Results

Growth parameters

Stem over bark diameter (OBD)

Measured OBD values immediately after xylem — phloem manipulations (1* day, initial) and
after manipulations (80 days, final) of E. agallocha were distributed normally (K-S test, P =
1.02 and P = 0.94 for notching and girdling respectively). Two - way ANOVA revealed that
there was no significant differences of OBD in between notched and girdled E. agallocha (F =
0.42, P = 0.6). Further, no significant differences were recorded at the initial and final
measurements of OBD in between upper and below portions for notching (F = 0.75; P = 0.39)
and girdling stems (F = 1.63, P = 0.21). However, the mean values of OBD increased from
immediately after xylem — phloem manipulations (initial) to 80 days after manipulations
(final) for both notched and girdled E. agallocha. This increased values of OBD (could be a
one of the growth indicator), concurrently increased with leaf establishments (from initial to
final stages).

Total leaf area, total leaf dry mass and total shoot dry mass

Table 1 Above ground growth parameters at early unfolded (EU), fully unfolded (FU),
notched (N) and girdled (G) stages in E. agallocha. Mean £ SEM (n=7 - 8). Within columns,
different letters indicate significant differences at P<0.05 (One -way ANOVA).

Treatments Specific leaf
) Total leaf area | Total leaf dry Total stem dry
area
2
m mass (k mass (k
stages (m*) (kg) (kg) (kg™

0.304 + 0.042
EU . 0.010+ 0.0012 0.082 +0.009 2 16.7+1.78%
FU 0.308+0.09% | 0.031+£0.004° [0.140+0.019° 9.61+18°"

0.394 + 0.042
N . 0.034+0.004¢ | 0.280+0.03°¢ 10.88 +0.72°¢
G 0.580+0.14% [ 0.046 £0.007% [0.290+0.161 12.53+0.90¢
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The values of total leaf area, total leaf dry mass and total dry mass of stem segments were
normally distributed (K-S test, P = 1.09, P = 0.79 and P = 0.92 respectively). Further, one-
way ANOVA revealed that there was no significant differences of total leaf area (F = 2.73, P
= 0.06), although, a total leaf area appeared to increase systematically from the stages of EU,
FU, N and G (Table 1). Interestingly, significant differences were observed in total leaf dry
mass (F = 3.76, P = 0.02) and total stem dry mass (F = 9.39, P = 0.00) at early unfolded, fully
unfolded, notched and girdled stages of E. agallocha.

Morphological changes in stem xylem-phloem manipulations

The above ground morphological responses were observed in xylem - phloem notched and
girdled stems of E. agallocha. The new lateral branches [2 + 1 (SEM) (n=8)] were established
below the xylem-phloem notched region. Notched E. agallocha stems showed identical
growth responses in terms of canopy leaf morphology (leaf size and colour) compared with
control (fully unfolded stage) and this suggests notching did not caused comparable effect on
canopy leaf morphology of E. agallocha.

The new lateral branches [7 + 1 (SEM) (n=8)] were established below the phloem girdled
region, and above canopies appeared with yellow mottled symptoms, this suggests that
basipetal transport is important for E. agallocha. Further, tissue regeneration was observed in
and around the xylem — phloem notched and girdled portions. Among the 8 girdled and
notched stems, 7 of notched and 5 girdled stems showed regeneration and this suggests the
recovery ability of xylem-phloem tissues in E. agallocha.

Specific leaf area (SLA)

Specific leaf area (total leaf area / total leaf dry mass) was used to have a better comparison of
growth responses of E. agallocha at different measured stages. One-way ANOVA revealed
that significant differences of SLA has been appeared at respective growth stages (F = 5.77, P
= 0.00). A least SLA reported in FU compared with highest value of SLA noted in EU and
suggests the photosynthetic rate adhered with fully established leaves of E. agallocha.

Hydraulic parameters

Vessel length measurements

The vessel length was measured in stem segments of E. agallocha with the vessel length
ranged from 73.1 cm to 106.2 cm and mean was 93.79 cm + 4.87 (SEM) (n=10). The stem
segments above 106 cm (maximum length) were used in this study for hydraulic conductivity
measurements to include all anatomical features while measuring the hydraulic conductivity
parameters.

Maximum absolute hydraulic conductivity (K max)

The kmax data of E. agallocha obtained at early stage of unfolded (EU), fully unfolded (FU)
and xylem - phloem notched (N) were normally distributed (P = 0.87). One - way ANOVA
was performed to test, whether to see any differences between maximum hydraulic
conductivity measurements of EU, FU and notched stages. ANOVA revealed that Kmax
significantly differed at the stages of leaf establishments from EU to FU and stem xylem-
phloem manipulation (F = 7.17, P = 0.00). It has been seen that xylem - phloem notched stem
had a higher knax followed by FU and EU (Table 1).
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Table 2 Measured maximum absolute hydraulic conductivity at early unfolded (EU), fully
unfolded (FU) and notched (N) stages of E. agallocha. Mean + SEM (n=7 - 8). Within
columns, different letters indicate significant differences at P<0.05 (One - way ANOVA)

Treatments / stages K max (kg s™mMPa™)
Early stage of unfolded (EU) 9.76 + 6.29 x 10™ 2
Fully unfolded (FU) 24.94+572 x 10" 2P
Notched (N) 432+8.01 x 107 °

Percentage loss in hydraulic conductivity (PLC)

K- S test showed that PLC data were normally distributed (P = 1.63) and generally high in all
three stages studied in E. agallocha. PLC was significantly different in all three stages of E.
agallocha (F = 6.58, P = 0.00). Maximum PLC was recorded in notched with 97.35 + 1.25,
whereas least was recorded in early stage of unfolded with 65.70 = 12.30. PLC of 9591 +
1.90 recorded in fully unfolded stage of E. agallocha. In comparative studies, it was revealed
that notched one shown significantly highest embolism level compared with EU (F = 7.49, P
= 0.02). Further, significant differences was only seen in between EU and FU (F =5.87, P =
0.03), but not in between FU and N (F = 0.48, P = 0.50), thus suggests no tremendous effect
on PLC, as a consequent of long term manipulation of notching in similar growth stages of E.
agallocha.

Leaf specific hydraulic conductivity (k;) and specific hydraulic conductivity (Ks)

Identical trend of kmax appeared, when Knyax Was normalized to leaf area (k;, the measure of
hydraulic sufficiency of leaves), and sap wood area (ks, the measure of porosity of the wood)
to the distal end of the whole plant shoot.

Leaf specific hydraulic conductivity (k)

Results of k; shown that progressive increment of k; from the EU to FU and then to N (see a
fig.3.3.C). Statistical analysis (One-way ANOVA) revealed that k; of early unfolded (EU),
fully unfolded (FU) and notched (N) aerial portions of E. agallocha shown a significant (F =
7.74, P = 0.00) differences at respective stages. However, there was no significant (F = 1.35,
P = 0.27) between the early unfolded stage and the fully unfolded stage. It is interesting to
note that notched (N) E. agallocha had significantly higher kj value of 27.37 + 7.07 x 107
kg s* m™* MPa™ compared with EU with the value of 4.97 +0.02 x 102 kg s* m™* MPa™ (F =
9.89, P = 0.007) and FU with a value of 8.69 + 1.71 x 10% kg s* m* MPa® (F=6.63, P =
0.03).
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Specific hydraulic conductivity (k)

Similar to k;, ks also exhibited the similar trend where ks increased with leaf establishments
from early stage of unfolded to notched in E. agallocha, as such statistical analysis (One -
way ANOVA) revealed a significant effect between the three stages that studied ( F = 5.11, P
= 0.02). The ks of early unfolded, fully unfolded and notched in E. agallocha were 9.08 +
5.03 x10 kg s™m*MPa?, 27.14 + 8.27 x 10 kg s*m™* MPa™ and 42.61 + 10.20 x 10 kg s* m™
MPa* respectively. There was no significant effect between EU and FU (F = 4.27, P = 0.06),
although the ks value has increased from EU to FU, perhaps marginally. Data of EU compared
with N has revealed a significant effect (F = 9.92, P = 0.00), where N shown tremendous
increment in k. But this was not appeared when N compared with FU (F = 1.53, P = 0.24).
An increased ks value of N compared with control of FU stage could be a survival strategy of
E. agallocha, while alleviating ks under stem level stress condition by xylem phloem notching
and classified as drought avoiders.

Maximum hydraulic conductivity normalized by total dry mass of stem segment
Maximum hydraulic conductivity was normalized to total shoot dry mass of stem segment
that subjected to hydraulic conductivity measurement to study the carbon investment in the
hydraulic pathways (Fig 3.3.F). There was no significant differences at three respective
growth stages of early unfolded, fully unfolded and notched E. agallocha (F = 0.08, P = 0.92).
Though early stage of unfolded had higher value of 1.9 +1.2 10 kg s*m MPa™ g™* than fully
unfolded and notched stages. Further FU had higher value of 1.87 + 0.41 x102 kg s* m MPa’
g compared with notched one with the value of 0.54 + 0.23 x10? kg s> m MPa™ g. This
pattern of hydraulic efficiency showed total reverse pattern from the measured k; and ks (Fig.
3.3.Cand 3.3.D).

Huber value (HV)

The values of sapwood area per unit leaf area (HV), the measure of investment of stem tissue
per unit leaf area were normally distributed (K-S test, P=1.02). There was no significant effect
caused by the huber value between the three different stages studied in E. agallocha (F =
2.42, P = 0.11). Notched stage showed higher HV of 7.74 + 1.9 x 10 than EU and FU. Huber
values of EU and FU were 5.79 + 1.36 x 10 and 3.52 + 0.34 x 10™ respectively.
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Fig 1 Hydraulic characteristics of E. agallocha at early unfolded (EU), fully unfolded (FU) and
notched (N) stages. (A) Maximum absolute hydraulic conductivity of stem segments (Kmax),
(B) Percentage loss in hydraulic conductivity after flushing of embolism, (C) Leaf specific
hydraulic conductivity (ki); kmax normalized by leaf area at the distal end, (D) Specific
hydraulic conductivity (ks); kmax normalized by sap wood area at the distal end, (E) Kmax
normalized by total shoot dry mass (Kmax/tsom), (F) Huber value (HV). Mean + SEM (n=7-8).
Different letters indicate significant differences at P<0.05 (one - way ANOVA)
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Xylem architecture: Vessel diameter

To verify the vessel diameter distribution, whether normally distributed or not, a K-S test was
performed and confirmed the normal distribution (P = 2.10). One - way ANOVA revealed
that there was significant differences (F = 157.98, P = 0.00) in measured vessel diameter at
EU, FU and N stages of E. agallocha. The vessel diameter of xylem - phloem notched E.
agallocha was progressively and relatively widened and significantly wider than early stages
of unfolded (F = 279.55, P=0.00) and fully unfolded (F = 55.39, P= 0.00). Likewise, EU
significantly different from FU (F = 98.92, P = 0.00).

Table 3 Xylem vessel diameter at the distal end of E. agallocha stem segments at early
unfolded, fully unfolded and notched stages. Mean = SEM (n = 7 - 8). Within columns,
different letters indicate significant differences at P<0.05 (One - way ANOVA)

Treatments / stages Vessel diameter (mm) x 107
EU 2.94+0.09°
FU 419+0.07°
N 4.95+0.07 ¢

Relationship between vessel diameter and maximum hydraulic conductivity (Kmax) and
specific hydraulic conductivity (ks)

The relationship established between vessel diameter and ks« and vessel diameter and ks was
shown in Fig. 3. A & B. kmax tend to linearly increased (r* = 0.98; linear regression, SPSS
14.0) with increasing xylem vessel diameter (also see a Table 3) from early unfolded to
notched stages. Likewise, specific hydraulic conductivity also linearly increased (r?> = 0.99;
linear regression, SPSS 14.0) with increasing vessel diameter. This suggests that responses of
specific hydraulic conductivity was an impact on hydraulic architecture (increasing vessel
diameter) of stem and need not necessarily depend on the leaves for conservative water use,
as this species falls under semi deciduous condition, where partial shedding leaves occurs 2 to
3 times and with a complete shedding of once at annually.
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Fig 2 The relationship between k max (A) and ks (B) and vessel diameter. Each data point
represents average measurements of E. agallocha at early unfolded (n = 7), fully unfolded (n
= 8) and notched stages (n = 8).
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Discussion

Plant growth characteristics

In this study, leaf establishments from early unfolded to fully unfolded stages and long term
manipulations of xylem — phloem notching and phloem girdling has shown impact on the
growth performances in terms of total leaf area, total leaf dry mass, total stem dry mass and
specific leaf area (SLA) (see a Table 1). The total leaf area, total leaf dry mass and total stem
dry mass increased with increasing hydraulic characteristics of Knax, ki and ks from early
unfolded to fully unfolded stages and further increased to notched E. agallocha. Previous
reports suggested that species with higher hydraulic conductance are capable of higher
biomass production (Kavanagh and Zaerr, 1997; Jaquish and Ewers, 2001). Increases in
growth performances associated with increasing hydraulic conductivity reported in mangrove
Leguncularia racemosa (Ewers et al., 2004), lower montane trees in Panama (Zotz et al.,
1998), Saccharum sp ( Meinzer and Grantz, 1990) and also reduced growth associated with
decrease in ky reported in grapevines (Schultz and Matthews 1993; Lovisolo and Schuberrt,
1998).

Total stem dry mass and total leaf dry mass concurrently increased with total leaf area from
early unfolded to fully unfolded stages and further increased to notched and girdled in E.
agallocha (Table 1). Greater leaf area intercepts higher amount of light and increases carbon
assimilation (Sheriff, 1992) and hence increased growth performance in terms of total leaf dry
mass and total stem dry mass. Notched E. agallocha showed higher growth performances
compared with control of fully unfolded stage, because of high kn.x of notched stem could
have increases transpiration and this increases CO; assimilation and thus increases growth.
This suggests that imposed stress condition by notching and girdling manipulation did not
affect growth performance and this species could be considered as drought avoiders.

Specific leaf area (SLA) is one of the important growth parameter (Van Oosterum and
Acevedo, 1993) and higher SLA related to higher photosynthetic capacity and higher growth
rate (Lambers and Poorter, 1992; Farrell et al., 1996), but in stressful environment low SLA is
desirable (Poorter, 1989 loc cite. Van Oosrerm and Acevedo, 1993). Significant reduction in
SLA was observed in FU compared with EU, however FU produced significantly higher dry
mass than EU. Such a situation has been reported in Eucalyptus microtheca (Li et al., 2000),
where the SLA density was lower in the species that had higher photosynthetic capacity. So it
is possible that FU would have photosynthesized and invested more carbon than EU.
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Plant hydraulic characteristics

In this study, hydraulic characteristics measured at the time of different leaf establishment
stages and xylem — phloem notched stems affected the above ground plant hydraulic
characteristics in E. agallocha. kmax, ki and ks significantly increased concurrently with leaf
establishments from EU to FU and further increased to xylem-phloem notched branches of E.
agallocha. Xylem hydraulic characteristics have been shown to exert a strong influence over
function of plants and transpiration rate (Meinzer et al., 1999). The structure of the water
transport system of the tree is major determinant of leaf water balance (Zimmermann, 1978
and Tyree and Ewers, 1991 & 1996) and must be considered when interpreting leaf
physiological behaviour (Clearwater and Meinzer, 2000). Further, leaf act as an evaporating
surface; possibly pulls the water column concurrently with leaf establishments, thus increased
the supply of hydraulics in E. agallocha.

Tyree and Ewers (1996) reported the range of k;, ks and HV for wide range of plants including
tropical lianas, hemiphytes, gymnosperms, angiosperms, tropical shrubs and temperate
angiosperm trees. The measured k;, ks and huber values of E. agallocha was within the range
of this reported values for angiosperms as well as tropical trees. The measured values of Kpyax
and k; greater than reported values of mangroves Rhizophora mangle L. ( Kmax = 2.67 x 10
kg stm MPa™, k; =2.28 x 10 ° kg s m™ MPa™), Luguncularia racemosa Gaert ( Knyax = 1.88
x 10 " kg s'mMPa?, k =1.85x 10 ° kg s m™* MPa™) and Avicinnia germinana (L.) L (
Kmax = 0.75 x 10 " kg s'm MPa™, k;=0.99 x 10 ° kg s*m™MPa™) using high pressure flow
meter tool (Sobrado,1999). This perhaps, the high pressure flow meter (HPFM) measured the
whole plant shoot where leaf resistances contributed a high proportion compared with LPFM
used in this study, where it measured excluding the leaf resistances.

The maximum absolute hydraulic conductivity increased with leaf establishments from EU to
FU. Higher hydraulic conductivities are desirable for growth performances of plants (Nardini
and Tyree, 1999; Nardini and Salleo, 2000; Tyree, 2002). Because at a particular transpiration
higher k; maintains lower xylem pressure gradient along the soil plant atmosphere pathway
(Tyree and Ewers, 1991). This prevents excessive water stress in the xylem (xylem tension),
thus prevents xylem dysfunction (Tyree et al., 1991) and maintains low water stress at
growing meristems, which leads to higher growth (Nardini and Tyree, 1999).

HV is the relative allocation of sap wood to leaves (Tyree and Ewers, 1991) and in branches
the relative allocation of wood to leaves measured by HV (Tyree and Sperry, 1989). HV more
directly related to mechanical properties than hydraulic properties of stems (Gartner, 1991).
High HV recorded in notched stem of E. agallocha could be related to mechanical support of
stem and for established leaves. The high recorded values of kmax and k; of notched stems
showed that stem notching manipulation provides efficient water transport compared with
fully unfolded stems, thus suggested as drought avoider’s ability in E. agallocha.
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ki is a useful parameter, because it is the proportionality constant relating the average
transpiration to the stem needed to supply water to the leaves fed by the stems (Tyree et al.,
1991). Growth is related to kj, the drought survival is related to vulnerability of the xylem to
cavitation (Tyree and Sperry, 1989). Shoot k; increases with leaf establishments and
manipulated xylem — phloem notched stem concurrently with increased vessel diameter (see
Fig 1 & 3). High k; appeared in notched stem, possibly to prevent excessive water stress to
ameliorate the increased hydraulic resistances.

Similar to this study, Sperry et al. (1993) and Sperry and Pockman (1993) have demonstrated
that experimental reduction of k; by stem notching could bring about a reduction in stomatal
conductance and transpiration without decreasing xylem water potential (Tyree and Sperry,
1989).

ks is a measure of porosity of xylem conduit (Tyree et al., 1991). At a particular HV higher ks
maintain higher k; (kj= HV x k) (Tyree and Ewers, 1991 & 1996). The measured ks of E.
agallocha agreed with previous reported values of mangrove Leguncularia racemosa
(Sobrado, 1999) using HPFM tool. Higher ks being associated with larger vessel diameter
already well documented (Zimmermann, 1983) and attributed by the Hagen Poiseuille’s
equation (Zimmermann, 1983). In this study, increased vessel diameter associated with
increased ks from EU to FU and this was supported by significant differences of vessel
diameter at EU and FU stages. Higher ks associated with wider vessels reported in 5
subtropical trees grown under identical environmental conditions (Vander Willigen et al.,
2000). In this study, xylem-phloem notched branches shown higher specific hydraulic
conductivity compared with branches measured at fully unfolded stage and this could be a
survival strategy of E. agallocha, while alleviating ks under stem level stressful condition and
could be classified as drought avoiders.

Plants normally have “native embolism” i.e they have considerable amount (10-15%) of
embolism during rapid transpiration under well watered condition, causing a 5 - 20% loss of
hydraulic conductance. This was reported in field - grown maize (Tyree et al., 1986), Vitis
vinifera (Schultz and Matthews, 1988) and in sunflower (Canny, 1997). The PLC reported
here was greater than native embolism and this could have increased by xylem tension at early
unfolded, fully unfolded and notched stages.

Notched stems had high level of embolism above control level (80 %) reported in Betula
occidentalis (Sperry et al., 1993) and water stress induced embolism was reported in species
of Toona austialis (Brodribb and Hill, 2000), Salvia mellifera (Hargrove et al., 1994) and
Acer grandidentatum (Alder et al., 1996). In this study, PLC increased with increasing vessel
diameter and this was supported by higher PLC which associated with increasing vessel
diameter in Salvia mellifera (Hargrave et al., 1994) and 90% PLC measured in wider vessels
of oaks (Cochard and Tyree, 1990). In this study, PLC did not change the growth
performances of E. agallocha as expected, that higher PLC would reduce growth by stomatal
responses (Tyree and Dixon, 1986). Inversely, higher growth related with increased
embolism, as leaf area progressively increased from EU to FU during the leaf establishment
stages. Such leaf area possibly increased the photosynthetic assimilates while avoiding the
stomatal control. To confirm this, detail studies are required at leaf level.
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The leaf shedding in E. agallocha has been reported in Andaman Islands, India (Padalia et al.,
2004) and in Australia (Otterman, 2004). Similar observations reported for other mangroves
of Ceriops decandra and Avicennia officinalis in India during the dry season with increased
soil salinity (Mishra et al., 2005). E. agallocha is a semi deciduous, shed leaves in dry season
(Otterman, 2004; Mishra et al., 2005), during salt water stress or salt concentration get too in
the soil (Kozlowski, 1997) and in later part of summer (Forestry Department, Thailand). The
plant hormone abscisic acid also participates in the leaf shedding behaviour of E. agallocha
(Else et al., 2001). In Sathurukkondan, Batticaloa leaf shedding occurs during the monsoons
period (April — May and September to November).

This depends on soil water availability in the sites. In dry season, especially in May - June the
high salt concentration of water evaporates rapidly from the surface soil and salt becomes
progressively concentrated in the root zone, because roots absorb water but very little salt
(Kozlowski, 1997). Similar observations were noted along the inland study site in
Sathurukkondan. To support this, Schubert (1997) stated that when plant exposed to water
stress they show modifications of the transpiration pathway and to reduce the salinity stress
and shed their leaves to reducing flow. Lumis et al. (1973) and Sucoff et al. (1976) reported
the complete disappearance of mangroves in India due to salt injury to leaves often followed
by leaf shedding and twig die back.

The die - back effect was observed in distal end stems of E. agallocha and this symptom
considered as vulnerability of stem to embolism. Vulnerability to embolism differs among
the plant components (Tyree et al., 1991; Cochard et al., 1992; Tyree et al., 1993a; Sperry
and Saliendra, 1994) that distal organs are more vulnerable to xylem embolism (Tyree et al.,
1993a; Tsuda and Tyree, 1997; Kikuta et al., 1997; Salleo et al., 2000). This was unique
evident in the site immediately after leaf shedding. Frequent leaf shedding has been reported
in Juglans regia (walnut) (Tyree et al., 1993a) in water stress condition and this was revealed
with “Vulnerability segmentation”. This hypothesis raised to explain how trees might be
designed hydraulically to help them co-op with periods of drought. Hypothesis have generally
involved a mechanism of plant segmentation, i.e. a mechanism that permits plants to shed
expendable distal components of it's shoots while preserving other parts that represent years
of carbon investment. Leaf shedding is a potentially cost - effective way for plants to deal
with drought stress by a plant segmentation mechanism. As per this, most distal parts of these
plants are more vulnerable and often scarified to safe guard the primary plant body under
water stress conditions (Tyree et al., 1993a).

Vessel diameters are widely recognized as important for models of xylem transport
(Zimmermann, 1983) and modification of vessel size are likely to be a common mechanism of
response to water stress levels (Lovisolo and Schubert, 1998). There are at least two ways in
which a tree may increase transport efficiency. One is by producing more cross sectional
xylem per stem area. The other is by changing anatomical features that affect conductivity
such as vessel diameter, length and frequency (Ewers, 1985). Of the features, vessel diameter
is probably the most important anatomical variables in angiosperm wood because hydraulic
conductivity is proportional to the radius raised to the fourth power. As a result, even a small
increase in vessel radius should result in a large increase in conductivity (Zimmermann,
1983). In this study, vessel diameter increased with leaf establishments from EU to FU in E.
agallocha. Further Xylem - phloem notched stem segments significantly developed
wider vessels than control of fully unfolded and also the early unfolded stages (see a table 3)
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and that might have concurrently increased the stem hydraulic conductivity measured in this
study. Increased vessel diameter was an impact of hydraulic architecture of stem and thus
increases hydraulic characteristics and need not necessarily depend on the leaves for
conservative water use. E. agallocha is a semidecidious, leaf shedding and establishment is a
common phenomenon. Leaf shedding occurs 2 to 3 times per year and main shedding occurs
during dry periods as well as at the time of first monsoon breaks. Thus, long standing aerial
stems (hydraulic conducting tissue) could act as a main water conducting tissue and need not
necessarily to depend on the leaf tissue like other plants.

However, water supplying stem tissue could support the supply of water at the time of leaf
establishments and this was evident from the measured hydraulic values, where progressive
increase was recorded from EU to FU.

Stem xylem-phloem manipulations

Interestingly, xylem notched stems of E. agallocha shown a highest hydraulic conductivity
than control of fully unfolded stage which used as a control stems (see a Fig 1 A) instead of
expected higher hydraulic resistances by this notched manipulations. Stem notching used to
test the ability of the plant species whether to coop with any given stress condition or not.
Notching increased hydraulic resistance (Vernieri et al., 2001) and water deficit occurs when
a plant withstand the imposed stress, and may arise from either tolerance a mechanism that
permits avoidance to the situation (Bray, 1997). In Pinus ponderosa notching treatments
causes two of the replicates to die and the remaining two showed no response to treatment
(Hubbard et al., 1997) and reduced hydraulic conductance by overlapping transverse cuts
reported in the trunk of Betula occidentalis (Sperry et al., 1993). Several studies have shown
that reducing plant hydraulic conductance by notching (Sperry and Pockmann, 1993) and
resulted immediate stomatal closure. But in this study, increased in ks and kmax related with
increased vessel diameter (Fig 3). Therefore it is also possible to put forward that ameliorated
ks and kmax as a consequent of changes in xylem diameter, possibly a mechanism to overcome
a stressful condition which caused by notching in the stem. Further newly formed xylem
tissues possibly support this phenomenon and suggested that conservative water use possibly
regulated by widened xylem structure in the stem.

The increased values of knax, ki and ks in notched E. agallocha suggested the presence of
redundancy pathway in E. agallocha. Redundancy (percentage of wall surface in common) is
explained by Tyree et al. (1994) which provided by the sharing of walls (and pits) in between
adjacent conduits and it is highest in conifers, but is still substantial in vessel - bearing trees.
As such, redundancy pathways via. pit pores, water column routed to the top of canopies to
sustain the water supply. Recently, Tyree and Alexander (1992) have addressed redundancy
experimentally in Thuja canadenis stems. This species has a distinct transition in tracheid
diameter between wood formed in spring versus summer. The redundant water transport of E.
agallocha in this study considered as adaptive mechanism in water stress condition.

E. agallocha appears to be a most adaptability mangrove to grow and establish in a given
stress environment; as stress caused by notching in the stems ameliorated the hydraulic
conductivity to supply water to leaves. New xylem and phloem tissues formed around xylem
phloem notched and girdled portions of stems and considered as survival strategies of E.
agallocha under assimilate- water stress conditions. Further E. agallocha is more often
subjected to green pruning by security personals in this sites, which is a major threat.
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However it has been shown that rapid emergence of coppices in 2 or 3 months time. These
general observations and findings revealed this species as a drought avoider.

Relationship between vessel diameter and maximum hydraulic conductivity (kmax) and
specific hydraulic conductivity (Ks)

Xylem conductivity is determined by the structure and size of the vessels (Tyree and Ewers,
1991) and by their efficiency, which may be affected by the presence of embolism (Tyree and
Sperry, 1989). It is well known that vessel and tracheid diameter can have a profound effect
on the conductive efficiency of the xylem (Hargrave et al., 1994). Growing conditions that

depress plant growth reduce shoot hydraulic conductivity by inducing the development of
xylem vessels of smaller diameter during leaf shedding (Schultz and Matthews, 1993) and
water stress (Lovisolo and Schubert, 1998). In this study, kmax and ks linearly increased with
increasing vessel diameter (see a Fig 3). This relationship already well documented by Vander
Willigen et al. (2000) and such condition reported in grapevine (Lovisolo and Schubert,
1998). Shoot ks is controlled by several anatomical features of the xylem: vessel density,
vessel diameter, porosity of pit membranes, vessel lengths and presence of restrictions to
water flow (Tyree and Sperry, 1991)

In conclusion, the growth performances in terms of total leaf area, total leaf dry mass and total
stem dry mass increased with leaf establishments from early unfolded to fully unfolded stages
and further increased to xylem- phloem notched and girdled stems concurrently with
increased hydraulic characteristics of Kmax, ks and k;. This suggests that imposed stress
condition by xylem — phloem manipulation did not affect the growth performance of E.
agallocha, thus this species considered as drought avoider. Leaf establishment stages of early
unfolded and fully unfolded and xylem — phloem notching affected the above ground
hydraulic characteristics of E. agallocha in terms of hydraulic conductivity (Kmax), Xylem
specific conductivity (ks), leaf specific hydraulic conductivity (k;), huber value (HV) and
percentage loss in hydraulic conductivity (PLC). E. agallocha branches shown progressive
increases in k; from EU, FU and xylem — phloem notched stems. Leaf areas and PLC also
increased concurrently with measured k; parameter. Increased leaf areas were thus balanced
against xylem hydraulic transport capacities in the branches of EU and FU.

Further increased k; (a reverse from the expected) in notched stem of E. agallocha could be a
strategy to ameliorate the hydraulic efficiency at it's given stress condition. Surprisingly,
xylem-phloem notched branches shown higher specific hydraulic conductivity compared with
branches measured at fully unfolded stage and this could be a survival strategy of E.
agallocha, while alleviating ks under stem level stressful condition. Vessel diameter measured
at distal end of stems subjected to hydraulic conductivity measurements were progressively
and relatively widened with growth trends of EU and FU and further increased to xylem -
phloem notched stems of E. agallocha. The increased vessel diameter was an impact of
hydraulic architecture of stem and thus increases hydraulic characteristics. As such E.
agallocha need not necessarily depend on the leaves for conservative water use. New xylem
and phloem tissues were formed around xylem phloem notched and girdled sections
considered as survival strategies. Lateral branches established below the girdled regions and
above canopies exhibited yellow mottled symptoms suggests important of basipetal assimilate
transport. There were positive correlation between vessel diameter and kmax and ks that
support the hydraulic limitation hypothesis.
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Biodiversity rich areas are fast shrinking and are a cause for concern globally. The
conservation of these fragile ecosystems face multifaceted challenges. The establishment of
Protected Areas has been found useful to some extent for conservation of biodiversity, but on
the other hand it has created new threats resulting in acculturation of indigenous communities
by different development activities such as ecotourism, cultural tourism, dams etc. Such
propositions have created a series of repercussions, which generate new kinds of management
issues. Forests ecosystem is an evolving mosaic of ecosystems that are susceptible to rapid
change caused by the interaction of man and technology.

Biodiversity conservation in  fragile upland mountain ecosystems  of Western Ghats
(Sahyadries) of India has been a challenge along with issues of participation and motivation
of the communities. Western Ghats mountain system along the western coast of India is one
of the twelve biodiversity hotspots of the world. Agasthayamalai range at the southern tip of
the mountains harbor about 57% of endemic and endangered species of India. Many parts of
these ranges are brought under protected area network of the country. How the changed
management pattern from communities to the state has affected the biodiversity is important
to understand the issues responsible for forest degradation and forest dependent livelihoods.
The processes responsible for deterioration of the upland ecosystem needed to be analyzed
before implementing any new management strategy for this ecosystem.

In 2001 Agasthayamalai area was declared as 13" Biosphere Reserve of the country.  Kani,
an indigenous community has been using these forests for generations and history of their
existence in these forests is known for last 150 years. These forests are also rich in water
resources with westward flowing rivers. These rivers are dammed in almost every valley. The
infrastructure development through such irrigation and hydropower projects, roads and recent
tourism development has affected the culture and livelihoods of these indigenous people.
Displacement further pushed them away from the rich upland forests. The new regulations of
Biosphere Reserve | are trying to involve the communities in protection and management of
these forests. Kani culture has many traditions and taboos while protecting and using these
forests. Kani consider Agasthayamalai forests as sacred forests and the total landscape has to
be treated as their sacred landscape. Kani cultural perspective and its use in better biodiversity
conservation have been discussed in the communication. Challenges  for conservation
include degrading of resources, loss of forest based livelihoods, participation in conservation,
awareness and motivation and loss of cultural identity of the people.
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Understanding the linkage between cultural and biodiversity; would provide a solid base to
involve the traditional communities in conservation and respecting their contribution through
generations for protecting the high value biodiversity areas. It is thus necessary to adopt a
sustainable landscape-livelihood approach to natural resource management initiatives while
designing plans to achieve the synergy between cultural and biological diversity. Such an
approach with new participatory framework of conservation of upland ecosystems has been
discussed in the paper.

Introduction

The Agasthyamalai Biosphere Reserve (ABR) is a natural unit of mountain system at the
southern end of peninsular India . It has the largest tract of wet evergreen forests of Western
Ghats. This  region also represents a pristine paleotropic region with a very high floral
endemism and rich biodiversity. ABR is also one of the important biosphere reserves in the
world where the indigenous culture, region and spirituality are associated with the biological
diversity. To understand the linkage of cultural and biological diversity at ABR, its role
in maintaining the upland fragile mountain ecosystems and its integration for designing
conservation programme , UNESCO had assigned a specific study in 2005 . The study
conducted in ABR focused on collection of data related to sacred beliefs, legends, myths, and
their association with ABR to understand the need of converging cultural & biological
diversity for better preservation of the ecosystem embedded in the rich cultural identity of the
region. In the present communication an attempt has been made to discuss the challenges and
opportunities faced by conservation and interdependence of cultural & biological diversity in
ABR.

Agasthyamalai Biosphere Reserve

In 2001 Agasthayamalai area was declared as 13th Biosphere Reserve of the country under
UNESCO’s MAB programme. The ABR falls exclusively in Kerala covering an area of 1701
sg. km located in South western portion of Western Ghats between 8°25” - 13°0” N latitude
and 76° 52"- 77°34" E longitude.

The biosphere reserve has adequate area to serve the major functions of conservation,
development and logistic support with a core zone of (225 sg. km) a buffer Zone (754 sqg. km)
and a transition zone (722 sg. km). ABR also has area from Forest divisions, which are non
protected areas but are reserve forests area. The ABR falls in three revenue districts of
Thiruvananthapuram, Kollam & Pathanmthitta. Three Wild Life Sanctuaries (WLS) i.e.
Neyyar, Peppara and Shendurney WLS are also incorporated into the ABR.
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AGASTHYAMALAI BIOSPHERE RESERVE
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1 Shendurney WLS ;
(Terri.)

2 Peppara WLS
3 Neyyar WLS
4 Kalakkad-Mundanthurai Tiger Reserve

Total Area 1701 Sq.Km in Kerala
Around 850.2 Sq.km in Tamil Nadu

ABR as cultural landscape of Kani indigenous group

Kani, an indigenous community is found in the southern-most part of the Western Ghats —
the Agasthyamalai range of hills (also known as the Ashambu Hills). They live along the
lower valleys and along the forested foothills up to 700 m. elevation. Although originally
inhabiting only forested areas, the receding boundaries of the forests have left many Kani
settlements stranded far outside the current perimeter of the forests.

Kanis have been using these forests for generations and history of their existence in these
forests is known for last 150 years. These forests are also rich in water resources with
westward flowing rivers. These rivers are dammed in almost every valley. The infrastructure
development through such irrigation and hydropower projects, roads and recent tourism
development has affected the culture and livelihoods of these indigenous people.
Displacement further pushed them away from the rich upland forests. The new regulations of
Biosphere Reserve are trying to involve the communities in protection and management of
these forests. Kani culture has many traditions and taboos while protecting and using these
forests. Kanis consider Agasthayamalai forests as sacred forests and the total landscape has to
be treated as their sacred landscape.
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Kanis of ABR have their own traditional system of perceiving nature, forests and minor
elements of their environment. They originally belong to Tamilnadu ( neighbouring State ) .
Their original language was Tamil. Later they developed a mixed complicated dialect
composed of both Tamil & Malayalam. Only very old Kanis can communicate in this Kani
dialect whereas the younger generation has adopted Malayalam as their first language. In
Kani dialect there are words for different forest types. This dialect can differentiate between
ecosystem types by specific terminology providing the details of the ecosystem structure or
function with a lot of precision. Adawi for example means closed canopy evergreen forests or
Vennaii meaning buttresses, Tolavi are waterfalls in high mountains and Karikam means
marshy swamps are self-explanatory (Godbole, Anitha & Chandrasekhara 2005) .

Biodiversity rich mountain areas have always been homes of the Gods for many of the
world’s traditional societies. Considering mountains as sacred entities is common all over the
developing world especially in the areas dominated by indigenous people. This sacredness is
recognized in the sacred landscapes identified by a variety of mountain societies ( Bernbaum
1997) .

Kanis have been considering Agasthyamalai as their sacred mountain and abode of their
supreme God Agasthyamuni. The forests on the higher hill surrounding the higher peaks in
the Agasthyamalai range like Koviltherimalai (1313m.), Athirumala (1594m:),
Nachiyadikunnu (957m.), Arumukhamkunnu (1457m.) and Kadirumudimalai are part of Kani
sacred landscape. Kanis visit the main peak of Agasthyakodam , the highest in the range
once in a year in the month of March to light a lamp as part of religious ritual. Earlier there
was no shrine or temple but recently a small temple has been built which is the result of
growing pilgrimage to Agasthyakodam and can be considered as acculturation. Within this
area there are many special areas which are worshipped by Kanis at different occasions and
are associated with local deities and clans or ancestors.

Kani Sacred Sites in ABR

Kanis consider Agasthyakodam mountain peak as abode of Agasthyamuni their supreme God
but also have many smaller local Gods and separate spaces are allocated to these Gods and
protected by all. Specific areas like grasslands, rock shelters, marshy swamps and trees with
huge buttresses are considered as abodes of these gods and are fully protected by Kanis.

In Puravimala settlement of Kanis, they have a small sacred grove up to 1 ha in size ; mainly
reed dominated areas and is known as Kottamkatiiyakavu. Kavu means sacred grove in
Malayalam. It appears that Kanis have forgotten the term for such sacred forest areas in their
dialect over the period of time and adopted a Malayalam term. These areas have some huge
trees of Ficus sps. Generally the whole area is sacred and people avoid going inside except
during festivals. In such smaller groves near the hamlets women are not allowed to enter. In
Neyyar WLS Kanis have maintained some Myristica swamps as their sacred areas. Cutting
trees within the swamp as well as from immediate surroundings is a taboo. Women can go
inside and worship as well as offer flowers or coconuts to the Gods. Some Kanis consider
the open grasslands as their sacred places, which are considered abodes of ancestors rather
than Gods. Such spaces are well known for various Kani clan (lllyams) ancestors. In
Chonamapra Kani area, there is a huge Bombax malabarica tree with a girth of up to 5
meters and height of about 60 feet. This tree is considered as sacred.
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Sacred trees, sacred groves, rock shelters and sacred grasslands are common in Kani
surroundings in the ABR forests. It is quite clear that the Kanis had deep understanding of the
nature and elements of their environment. The change of Kani’s original Tamil culture
through their migrations to ABR area over 100 years ago and their blending with Kerala
culture and adopting Malayalam language as a channel for communication; is an important
cultural transformation which requires detailed study. This cultural transformation has been
associated with the dense forest ecosystems of the past to the degraded short cycled shifting
cultivation systems of Kanis to finally today’s protected area regime with rubber plantations.

Some linkages and parallels between the cultural changes and ecosystem alterations could be
easily drawn if we carefully look at Kanis perception of their plants, forests, lands and
landscape today. Kanis sacred areas in the form of lakes on the high hills of Agasthyamalai,
open rock shelters and some particular huge long-lived trees explain the linkage.

It is quite natural to have open rock shelters as sacred areas for the people who have been
residing in the thick forests with close canopy structures for generations. According to Kanis
these spaces are pathways to the world outside forests and obviously considered as abodes of
Gods and ancestral spirits showing the way. Considering small lakes and water bodies sacred
IS comparatively easy to understand. Water though not a scare commodity, it needs to be
respected as essence of life. Kanis have many such sacred lakes along the high hills of ABR.

Modern tourism development, culture & Conservation

It is interesting to look at the recent developments in the ABR area and what threats these
developments are posing to the Kani culture and overall process of conservation in the area.

1. Neyyar WLS

This sanctuary is situated at the southernmost tip of Kerala Western Ghats area and has rich
biodiversity in terms of flora, fauna and ecosystems. It is part of catchment area of Neyyar
irrigation project and came into existence in the year 1958 and is one of the oldest protected
areas from Kerala. The main Agasthyamalai range is in the catchment area of Neyyar
irrigation project. The pilgrimage to Agasthyakodam peak also takes place from Neyyar
Catchment area. Neyyar dam is visited by tourists frequently mainly for boating and trekking
in the forests. Local people from Trivandrum frequent here and this is a most popular day’s
picnic spot. State Forest Department has developed a tourist information facility. Through
this Facility basic information about the WLS and area that could be visited by tourists is
provided. However there is no interpretation centre or any information available in English.
Most of the foreigner’s groups bring translator from Trivandrum or the tour operators provide
such help. Forest dept. has kept row boats for boating in the reservoir and which in turn has
provided employment to the local youth. Some local people also work with Forest Dept. as
guides for trekking routes. Most of them are daily-wage laborers. There is no information
about specific species, nearby landscape, importance of Agasthyakodam peak etc available or
provided in the information centre. This information centre is managed by chief wildlife
warden. Irrigation Dept has also set up an interpretation centre but is non operational. Tourist
influx is restricted to the recreational area around the Dam.
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In the area surrounding the reservoir there are many non tribal settlements and these people
compete for the resources with Kanis residing along the fringes and in the remote interiors.

Within the catchment of Neyyar Irrigation project i.e. part of Neyyar WLS there are many
rubber plantations. Obviously this causes lot of disturbance to the forests and vegetation.
Since these plantations are within the reach of Agasthyamalai ranges it is important to know
about the perception of these plantation owners and laborers.

Neyyar is a very well publicized tourist location in Kerala. Many resorts and hotels are
coming up in and around the area. It is important to find out the impact of such increased
unorganized tourism on the ABR forests and people associated with the tourism. It is clear
that there is very little scope for Kanis to continue their cultural practices in the area. Such
cultural change is affecting the positive participation of Kanis in the process of conservation
as well as development.

2.Ponmudi

Ponmudi is the nearest hill station to Thiruvananthapuram (65km). It is situated at 915 meters
above sea level. It is an idyllic hill resort with narrow, winding path ways and cool, green
wooded environs. The natural scenery, salubrious climate and the scope of hiking in high
trails make the visit an exhilarating experience. However Ponmudi and surroundings serves
as the best example of adverse impacts of Forest and tourism development efforts on ABR.
Ponmudi surroundings have high quality untouched wet evergreen forests distributed in about
200 sg. km area and stretched up to Shendurney WLS and Kallad Irrigation Project
catchment. Unfortunately these forests have not been included in ABR. But Kanis have many
sacred sites and sacred lakes in this area. Surprisingly, Kanis are not involved in any
development or conservation work in this area.

At Ponmudi hill station area there are some very old tea gardens owned by a company from
Calcutta. In this area old plantations of tropical pine are observed. For these plantations a
large tract of wet evergreen forest has been clear felled in the past. Similarly for beautification
of the area Acacia auriculiformis has been planted as avenue tree. Ponmudi hill station has
an acute drinking water problem from March to June. Therefore the only one resort is
operated by Kerala Tourism Development Corporation and is closed from March to June. It
is clear from the situation that the lush green catchments of the streams originating from
Ponmudi have been destroyed for tourist development and other initiatives like commercial
plantations of tropical pines.

Forest Dept has developed a deer park in an enclosure and put about 35 Sambar deers.

However it was not possible for them to provide fodder and water and this experiment was
completely unsuccessful. Now this enclosure is open area devoid of any vegetation.
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Challenges of ABR conservation
+ Lack of Awareness
4+ Disintegration of traditional
Institutions governing conservation
Need of continuous facilitation
Growing populations

Lack of appropriate policy support

-+ +

Various Conflicts

Such efforts by forest dept. have posed many basic questions regarding the ideas of tourism
development and use of protected areas for the tourism and its impacts on biodiversity of the
area.

Discussion

There is a wide recognition throughout the globe and across the disciplines that regions of
ecological prudence exhibit a symbiotic relationship between habitat and cultures (Arizpe
1996). Traditionally some of the indigenous societies inherited and maintained very important
natural resource management institutions in the form of sacred groves, sacred mountains etc.
It was the ultimate expression of these societies to respect the natural forces by considering
them sacred and attaching religious importance to it. The rapid development and resultant
materialistic culture had considerable negative impact on the traditional societies and
indigenous people to a large extent. Such impacts; rapidly modified the indigenous
knowledge based resource management patterns and altered the practices of respecting the
natural forces expressed in the form of biodiversity conservation. Urbanization and
modernization disregarded this value system and traditional institutions maintaining these
systems are vanishing fast.

It is apparent that the Agasthyamalai Mountain and surrounding forests have been conserved
by local communities and were worshipped for many generations. Traditional understanding
and cultural perception are significant in terms of livelihood support and day to day customs
of the Kani community. Since the area has been considered sacred since time immemorial, the
biodiversity unique to ABR has been preserved.

Now such systems are under enormous pressure as many other non-indigenous people use
them. The later inhabitants do not have knowledge of the culture that has preserved the
landscape. Growing tourism, pilgrimage, rubber plantations and some forest development
activities are helping Kanis earn better livelihood. However this enhanced livelihood is being
offered at the cost of their deep routed traditions, culture and age old relationship with their
plants, forests and environment.

It is a critical challenge to maintain rich indigenous knowledge of Kanis while achieving
biodiversity conservation and development for betterment of Kanis. Before the advent of
development the sacred landscapes and ecosystems within them were managed by one or
more traditional societies.
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It is clear from the few examples from the ABR provided above that hardly any effort has
been made to incorporate the cultural understanding and traditional practices of local
communities in today’s conservation policies, planning and implementation. Such ignorance
towards the rich cultural heritage therefore has resulted in conflicts and non participation of
the stakeholders. It is also very clear from the case discussed here that development in the
form of large infrastructure projects have initially pushed Kanis in the upland biodiversity
rich areas increasing pressures on such untouched areas. Later with the notification of
protected areas and Biosphere reserves the cultural degradation of this community followed
due to the loss of forest based livelihoods. Because of indifferent attitude of planners and
policy makers towards the culture of indigenous people, the participation of indigenous
community in the conservation is very poor and their bondage with their resources and
landscape has drastically changed.

It is evident that the traditional societies like Kanis of ABR perceive the biodiversity based on
their indigenous knowledge and they respect the nature and elements of environment around
them though they use the same for their well being and livelihood. Whereas, the non
traditional societies perceive the nature and forest resources only as useful or useless
commodities. Due to such non respecting perception the civilized society is responsible for
destruction of forest tracts. The forest being replaced by rubber plantations is a common sight
throughout the Peppara and Neyyar areas. There fore it can be said comfortably that non tribal
cultures do not provide space for the natural processes responsible for maintaining diversity
nor they have certain traditions like sacred groves or sacred landscapes that are contributing to
biodiversity conservation.

The knowledge of biodiversity and cultural practices associated with age old conservation
practices is vanishing very fast in ABR as in case of all other protected area management
and forest /tribal development scenarios. There is need of detailed studies, documentation and
in depth research work before implementing any special biodiversity conservation and
management programme is such ecologically sensitive areas.

Awareness generation and orientation for all the stakeholders including Kanis should be
mandatory before implementation of any new participatory conservation approach. There is
need of an integrated approach for establishing balance between environmental protection and
development needs to mange and protect the delicate landscapes like ABR.

Conclusion

The Biosphere reserve and natural world heritage site concepts of UNESCO are indeed a
rediscovery of the sacred landscape belief system of traditional societies and is an attempt
towards an integrated management strategy to conserve natural resources for sustainable use
with intergenerational equity concerns (Ramakrishnan 2003). While designing any plan of
action to achieve better conservation or providing any special status to a specific area or
landscape it is important to understand the linkage of and interdependence of the cultural and
biological diversity.
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Biodiversity rich areas are fast shrinking and are a cause of concern globally. The
conservation of these fragile ecosystems faces various challenges. The establishment of
Protected Areas has been found useful to some extent for conservation of biodiversity, but on
the other hand it has created new threats resulting in acculturation of indigenous communities
by different development intiatives such as eco-tourism, cultural tourism, dams etc. Such
propositions have created a series of repercussions, which generate new kinds of management
issues. Forest ecosystem is an evolving mosaic of ecosystems that is susceptible to
irreversible change due to the intervention of man and technology. The human interface is a
critical part of the landscape management and thus social dynamics needs to be accorded a
high priority in any natural resource management programme.
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APOPULATION STUDY OF JOHANNESTEIJSMANNIA
LANCEOLATA (ARECACEAE) IN MALAYSIA

Rozainah, M.Z.
Institute of Biological Sciences, University Malaya, 50603 Kuala Lumpur Malaysia.
rozainah@um.edu.my

A population study on Johannesteijsmannia lanceolata (Arecaceae) was carried out in Angsi
Forest Reserve, Malaysia. We investigated the growth rate, flowering sequence and spatial
distribution for a period of 19 months in 3 study plots. The life stage was divided into 3
stages; adult, juvenile and seedling. The results indicated that in all stages, the spatial
distribution of this species was random. The adult produced 2.1 leaves per year, juvenile
produced 1.6 leaves per year and seedling 0.8 leaves per year. In adult stage, the plant
required 4.5 months interval between 2 successive leaves and 6.9 months in juvenile stage. No
data was available for seedling stage. Each leaf in adult stage remained in the crown for 8.8
years and 8.4 years in juvenile stage. No data was available for seedling. The species
produced 1.4 inflorescences per year, initially with 1086 — 2150 fruits set and ended up with
only 5 — 8 fruits at maturity. The whole flowering sequence lasted about 8.7 — 9.4 months. At
the moment, the process of microsatellite development is still on going.

Keywords Johannesteijsmannia; conservation; population; reproductive; microsatellite

Introduction

Population study or demography study is based on estimates of numbers, growth rates, age
distribution and schedules of birth and death. Although there are many studies on demography
or population of palms in most tropical countries such as Brazil and Mexico, there is no
extensive research of the same subject being carried out in the Malesian region. A recent
study was carried out by Bogh (1996) who studied rattans in Thailand. An 18 month period of
study on populations of Arenga westerhouteii and A. obtusifolia has been carried out by
Rozainah et al (1999a, 1999b, 2000, 2002) but that is clearly not enough to make a strong
conclusion on general demography of palms in Malaysia.

Apart from population ecology, a study of population genetics is also important to establish
and enhance critical parameters for conservation purposes. There may be concern about the
level of inbreeding within a population and the effective population size. For example, gene
flow study or paternity analysis can analyze breeding system and kinship. Maintaining the
population of J. lanceolata is important as the species is classified as rare and under threat
(Johnson, 1996). The genus has also been widely used in landscaping, so stealing plants
directly from the forest is inevitable to meet the market demand. The study will help in
management, preservation and conservation of the genus and probably help in enlarging the
population size. The study of gene flow is crucial in making conservation plans for plant
populations. With more and more forest opening and fragmentation process going on, the
concern is whether this species can withstand and maintain or possibly expand its population
size.
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The next plan for this project is to conduct paternity analysis / gene flow study for the
population of J. lanceolata in Angsi FR via microsatellite markers. Microsatellite is the most
common term to describe tandem repeats of short sequence motifs (Hancock, 1999). They can
be found in all organisms studied and are useful genetic markers due to their high
polymorphism. By using microsatellite markers, the study of paternity within the population
is possible. Together with scientists in Japan, we are still developing microsatellite marker for
J. lanceolata and cross-species amplification for the other three species as an initial stage to
conduct paternity analysis.

J. lanceolata belongs to the subfamily Coryphoideae (Uhl & Dransfield, 1987). It is a solitary,
pleonanthic, acaulescent and hermaphrodite palm. J. lanceolata is one of the four
Johannesteijsmannia species that are classified as rare and under threat (Johnson, 1996), and
Kiew (1989) classified J. magnifica as endangered species in Malaysia. This genus is
scattered from north Sumatra to the Malay Peninsular and Borneo, and has only been
observed in primary forest (Dransfield, 1972). With the exception of J. perakensis, they lack a
visible stem, so that the leaves appear from the ground. The leaves are large, simple and
undivided, and can reach a length of more than 6 metres rising directly from an underground
root-stock. The inflorescences conspicuously arise among the leaves. The species studied, J.
lanceolata, was identified by its long narrow leaves and its inflorescence structure which
bears about 10 branches (Figs 1 and 2). The rest of the genus display a huge number of
branches i.e. J. magnifica can have about 1000 branches and J. altifrons can produce up to
100 branches, as has been described by Dransfield (1972), while J. perakensis possesses a
stem.

Fig 1: A young inflorescense (left) and a mature infructescence (right) of J.lanceolata
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Fig 2: An adult with 6 metre long leaves of J. lanceolata

Materials and Methods

Angsi Forest Reserve is located in Negeri Sembilan and is about 100 km to the south west of
the Malaysian capital Kuala Lumpur. It is classified as a dipterocarp forest, with the highest
peak is Gunong Angsi at 825 m above sea level, and with Batang Terachi River flowing from
it. The temperature during the year is high and uniform, with an annual mean of 28.0°C. Mean
annual rainfall is 2376 mm, distributed fairly evenly throughout the year (Manokaran and
Kochummen, 1987). Three plots parallel to the river were set up; each of 40 by 40 meters
(1600 square metres). In this study, three life stages were differentiated based on the number
of living leaves in the crown: seedling, juvenile and adult.

1. Growth rate

All individuals in each plot were monitored closely for its leaf development every two weeks
for a total period of 19 months. The t-test was used to check the significance of differences in
data obtained from different plots.

2. Spatial distribution
The spatial distribution of each stage in each plot was determined with Coefficient of
Dispersion formula and its interpretation.

3. Reproductive study

Twenty four adult plants were observed for their flowering status for the total period of 19
months. Seven stages were used to describe the flowering and/or fruiting status of each plant:
Stage 1: Plants with no inflorescence; 2: Plants with unexpanded inflorescence; 3: Plants with
expanded inflorescence in with unopened flowers; 4: Plants with expanded inflorescence with
mature receptive flower; 5: Plants with immature fruits present; 6: Plants with mature fruit as
judged from the first fruit to fall; 7: Plants with dry inflorescence.
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4. Microsatellite development

We collected 46 samples including 6 SSR samples of J. lanceolata in Angsi FR, Malaysia for
the purpose of microsatellite development. Since not many seeds were encountered during the
trip, young leaves were used instead which nevertheless is as good. For the purpose of cross
species amplification, we collected 5 samples each of J. altifrons, J. perakensis and J.
magnifica. Seventy-six DNA extractions were done based on the Murray & Thompson (1980)
method.

The process of microsatellite development was carried out in a lab in one of the leading
research institutions in Japan. In order to purify and produce crude DNA and to remove RNA,
we used RNase enzyme. Preliminary DNA digestion was conducted by using Nde Il enzyme
which recognizes to cut GATC nucleotide. DNA digested was ligated by using DNA Ligation
Kit Ver 2.1. To check whether the ligation is a success, Nick Translation and DNA
precipitation protocols were carried out by using Ethachinmate Kit. This is done with the aid
of a PCR machine to amplify the DNA. After amplification with the PCR machine, a process
called Hybridization was carried out to catch the microsatellite sequence of CT. Protocols like
Magnetic capture and Washing will ensure the hybridization has taken place. A further
amplification with PCR machine and gel electrophoresis was carried out to collect DNA
between 500 — 1000 base pair. The next process, Precipitation was carried out by using
Ethachinmate Kit and followed by Digestion of linker by using Nde 1. The sample was then
ligated into vector and spread on agar in a Petri dish and leave to incubate for 1 hour before
spread again with E.coli.

Results and discussions
1. Growth rates

Table 1: Mean values of crown leaves (CL) and number of new leaves (NL) per year for three
different stages of J. lanceolata (ns = not significant at 5% level)

Stage | CL | NL (year-1)
Adult |24.3™ 2.1"™

Juvenile|14.8™ 1.6™

Seedling| 4.1™ 0.8"

The leaf production of each individual is an average of 0.8 leaves per year (seedlings), 1.6
leaves per year (juveniles) and 2.1 leaves per year (adults) (Rozainah & Sinniah, 2005a). Leaf
production of J. lanceolata is continuous and slow. In adult and juvenile stages, there can be
more than 1 spear leaf occur at the same time. Generally in palms, age determination can be
calculated tentatively by using this formula Age = N x P where P is a period between 2
successive leaves and N is a total number of leaves produced throughout its life time.
However, in J. lanceolata, it can be problematic due to its saxophone type acaulescent type
(Tomlinson, 1990) where the underground part has decayed over the years and age remain
unknown.
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2. Spatial distribution

Table 2: Coefficient of Dispersion interpretation value of the spatial distribution of J.
lanceolata in all stages in three study plots.

Plot | Seedlings | Juveniles | Adults
1 random random | random
2 random random | random
3 random random | random

From the initial survey, the distribution of this species was restricted in a relatively small area
on both sides of the river and not evenly distributed in the whole forest. Or the population
could be in patches throughout the Angsi FR although no record can be found.

It is discovered that distributions of all stages (seedlings, juveniles and random) are random
(Rozainah & Sinniah, 2005b). This can be related to its solitary form and not being caespitose
(multi stemmed with stolon underneath the soil). It may also be due to seed dispersal
technique, perhaps moved around by vectors. The adult size is huge and may reach up to 3 m
across and therefore, they tend to live distant from each other.

3. Flowering behaviour

Results showed that only 71% of plants actively produced new inflorescences within the study
period, and only about 1 inflorescence per plant per year. From our calculation, initially, one
inflorescence may produce up to 2000 fruit-sets but at maturity, only 5-8 fruits were left while
the rest aborted during the development. In term of length of time at every stage, the results
were as follow; Stage 2 - 3: 14 - 17 days; Stage 3 - 4: 35 - 45 day; Stage 4 - 5: 7 - 10 days;
Stage 5 - 6: 180 days; Stage 6: 25 - 30 days.

From the results above, the whole sequence of reproductive phenology may take 8.7 — 9.4
months (Rozainah & Sinniah, 2006). The low number of seeds at maturity inhibited us from
carrying out seed germination tests. We did not carry out a pollination vector 36-hour
observation, but many documents record that bees have been proven to be important
pollinators in palms in Malaysia (Kiew & Muid, 1989).

4. Microsatellite development

We will finish the development of microsatellite and cross species amplification by adding the
processes of sequencing, screening and labeling the primer.
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PHYSIOLOGICAL GENETIC BASIS OF RESISTANCE OF SOME
DURUM WHEAT (T.DURUM DESF.) VARIETIES TO DROUGHT

Mehraj ABBOV
University of Azerbaijan, AZERBAIJAN
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The study was carried out on 12 durum wheat varieties belonged to T.durum desf. Changes in
genome of resistant, middle resistant and susceptible wheat varieties caused by drought and
effects of the phytohormones on these changes were studied. It was observed that after stress
factors on resistance varieties number of the labile DNA and RNA increase. This shows that
on resistance varieties activity degree of genome is high, and intensity of transcription
increases that raises the resistance degree on the same varieties.

On susceptible varieties amount on labile DNA and RNA decrease after stress. In addition to
these stress factors, it has been determined that both in the hard varieties and soft varieties, the
process of repair accelerates when GA3;+KIN hormones combination is added. It is more
clearly observed in hard varieties.

Keywords: Durum wheat, drought stress, RNA, fractions of DNA

Introduction

The stress factors, especially drought negatively effects plant growth and development and
causes a sharp decrease of plants productivity. A great part of arable land of our republic is
on the drought areas.

To achieve high output of agricultural crops under stress, stress resistant varieties and the
study of resistance of foreign varieties to drought stress in Azerbaijan condition are needed.
Resistance of crops to stress factors depend on functional state of genome under stress
condition. Genome activity and genetic ordering mechanism is connected with the structural
condition of the DNA. The aim of this study is to detail structural and functional changes
caused by stress factors in durum wheat genome chromatin, as well as, to gain some
knowledge about the mechanism of this effect.

Investigation of increasing ways of resistance to stress factors of plants gains a big scientific
and practical significance and is one of the most important problems of agriculture system.

Materials and Methods

This study was carried out in 12 durum wheat (T.durum desf) varieties. Their drought
resistance was evaluated by the germination ability of their seeds in laboratory conditions at
10 atm.(for durum wheat)(Oleynikova et al , 1976).

For studying genomic structure and activities, a germination susceptible and a resistant variety
was chosen each from durum. For the former PEG-3000 was used (Grodingsky and Osipov,
1973). The seeds were kept in distilled water (dH,O) overnight and germinated in plastic pots
(20 cm in diameter) containing air-dried greenhouse soil under natural light at room
temperature. Pots containing seedlings were divided in two equal groups after five days. The
first was irrigated with 100 ml of distilled H,O and the second with 100 ml of PEG (60g
PEG/I d H,O: 05 atm.) twice a day at 12 hour intervals.
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At the end of 48 hours, 2 g fresh leaves of seedlings were collected from each group in order
for genomic nucleic acids to be extracted. The rest of the seedlings irrigated with d H,O were
kept as a control group, and the rest of the seedlings irrigated with PEG were each divided in
two groups. The first group was irrigated with 100 ml of d H,O and the second group with
100 ml of giberellic acid (GA3) plus Kinetin (50 mg/l + 50mg/l) twice a day at 12-hour
intervals over four days. Leaf samples from these groups were randomly collected after 96
hours the onset of stress (72 hours after the relief of stress). To reduce sample variation, all
measurements were performed on the second and third leaves of seedlings and samples were
collected in four replicates.

Total cell DNA and RNA were isolated by the procedures described below. Nuclear nucleic
acids were extracted by the gradual fractionation method. The gradual application of varying
ionic power forms the basis of this method, allowing the separation of labile chromatin DNA
(free DNA), stable chromatin DNA (DNA bound loosely to histones) and residual chromatin
DNA (DNA bound strongly to histones) (Alekseyev 1973; Ovchinnicova and Yocovlev,
1976). Amounts of the nucleic acid were estimated as mg/ml by spectrophotometer with 270
and 290 nm wave-length absorption spectrum (Konaryev and Tyuteryev, 1970).

Results and Discussion
The degree of resistance to drought stress of the wheat varieties studied in the first stage of
our investigation are shown in Figure 1.
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Figure 1. The germination per cent of the durum wheat varieties in 10 atm (durum wheat) in
saccharose solution (Drought).

1. Elan 5.Qarabag 9.Zedan3d-56
2. Cofori 6. Sorq 10. Xoranka 46
3. Kalvin 7.Zaparoji 803 11. Persion

4. Febo 8. Kohroba 12. Nosimi
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As is seen in Figure 1, amongst durum varieties Elan, Cofori, Kalvin, Febo are the most
resistant to drought; Qarabag, Sorq, Zaparoji 803, Kohroba middle resistant, and Zedan 3d-56,
Xoranka 46, Persion, Nosimi are susceptible to drought.

In order to detail changes in chromatin structure caused by stress factors, we chose Elan as
resistant to drought, Qarabag as middle resistance and Persion as susceptible. The results
obtained are shown in Table 1.

Table 1. Changes in genome structure of wheat varieties caused by drought and effects of
phytohormones on these changes

Varieties RNA DN_T fraksiyalan - - Total DNA
labile | stabile | Resudie

Elan (resistance) 48 hours after stress

Control 118.0 14.3 29.7 2.85 46.8

PEG 146.9 16.7 29.6 2.10 48.4
72 hours after stress

PEG+H,0 108.9 11.6 27.6 2.65 41.8

PEG + Ga+Kin 176.6 19.8 30.8 3.12 53.7

Qarabag

(middle 48 hours after stress

resistance)

Control 99.3 10.6 16.4 2.39 29.4

PEG 110.4 13.3 17.1 2.34 32.7
72 hours after stress

PEG+H,0 73.1 9.04 12.2 1.85 23.0

PEG + Ga+Kin 125.5 16.2 18.1 3.12 37.4

Persion : 48 hours after stress

(susceptible)

Control 65.3 12.7 15.6 2.83 31.2

PEG 42.9 8.28 16 2.06 26.3
72 hours after stress

PEG+H,0 49.6 10.4 12.9 2.09 25.4

PEG + Ga+Kin 62.5 13.3 16.3 2.74 32.3

From Table 1 it seems that after 48 hours of drought stress in resistance Elan variety, RNA
and fractions of DNA are increasing. In particular the increase is seen in the RNA and the
labile DNA. In contrast, susceptible Persion variety shows reduced amount of all DNA
fractions after 48 hours, at the same time it also reduced RNA and labile DNA. In the
middle resistance varieties this increase is less. RNA and labile DNA appear to be correlated.
Perhaps, in Elan variety increased transcription velocity associated with greater resistance,
in Persion variety the lower transcription velocity is associated with reduced drought
resistance.
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At 72 hours after stress, there were significant increases of RNA, DNA fractions and total
DNA in resistant and susceptible varieties as a result of giving GA+Kinetin hormones. This
shows the positive effects of GA+Kinetin hormones on the structural and functional state of
genome, as well their effect on increasing the velocity of repair processes.

References

e Oleynikova, T.V. and Osipov, Y.F., “Wheat and barley species in fluid of high
osmotic pressure sacharose druablity evaluation of maise species hybrids’ seeds
according to their growth extend. Evaluation methods of crops’ durability in
unfavourable condition” 23-31, Leningrad, (1976), (Russian).

e Grodingsky, A.M., Grodingsky D.M., General information about plant physiology,
second edition, Naukova Duma Press., Kiev, (1973), (Russian)

e Alekseev V. G. The heterogeneity of DNA and the activity of the genome in wheat
(Triticum aestivum L.) seedlings. Bulletin of Applied Botany. Genetic and Plant
Breeding. 52 (1):46-56, 1973.

e Ramiz T. Aliyev, Kamil Joshkunchelebi, Osman Beyazoglu, Maize (Zea mays L.)
Changes Caused by Gibbellic Acid on the genetic Systems of Maize (Zea mays L.)
Seedlings. (Turkish).

e Konarev V. G. and Tyuterev S. L., Techniques on the Cytochemistry and
Biochemistry of Nucleic Acids, first edition (Russian). Leningrad. 1970.

e Oztiirk, M., Gemici, M., Ozdemir, F., Keyi¢ci, N., “The role of crop hormons in salt
stress reduction during seed growth,” Ege Uni.Botanic Ana bilim dali S.8, (1994)
(Turkish)

e Ramiz Aliyev, Kamil Coshkunchelebi, Osman Beyazoglu and Sefika I. Hacieva.
Effect of Giberellic Acid on the Nucleic Acids Content in Wheat Seedlings
(T.aestivum L.) Grown under Water Feficit/ Pakistan Journal of Biological Sciences,3,
(1): 24-26, (2000). (Pakistan).

e Dubcovsky J, Galvez A.F and Dvorak J. (1994) Comparison of the genetic
organization of the early salt stress response gene system in salt-tolerant Lophopyrum
elangatum and salt-sensitive wheat. Theoretical and Applied Genetics87: 957-964.

e Ovchinnicova M. F and Yocovlev A.P Complementation of choloroplast of maize
(Zea mays L) Agricultural Biology, 11 (5): 675-679, 1976.

e Zahao Zhifan, W.Heysez James, J Borhert Hars, and Cell Physiol. Gene Expression
In Suspension Culture Cells of the Halophyte Sistichlis Spicata During Adaptation To
high Salt, N:6,-C, 861-867.,(1989).

240



. International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

CONSERVATION AND MANAGEMENT OF CROCUS spp.

Hasan VURDU, 1.Sevinc KRAVKAZ
Faculty of Forestry, Kastamonu University, 37200 Kastamonu / TURKEY
hvurdu@gazi.edu.tr, kof@gazi.edu.tr

Turkey has the rich in biological diversity including many Crocus species except saffron
(Crocus sativus L.) are growing wild an open, grazed, mountainside in grass and among various
shrubs and widespread all over Turkey. They are spring or autumnal flowering geophyte with
corms that are covered by tunic, dormant during the summer. The late spring or the beginning
of summer the plant shows no above ground organ sor roots. Crocus species excep Saffron
which is sterile triploid (2n=3x=24) have trilocular capsules containing numerous globule like
seeds.

Crocus species are the member of Iridaceae family which embraces about 60 genera and 1500
species. The genus Crocus has about 85 species. 36 Crocus species and 36 subspecies, a total of
72 taxa are growing naturally in Turkey. Among these, 19 Crocus spp. and 21 subsp. as a total
of 40 taxa are endemic species.

Industrialization and increasing population are directly affecting this attractive white, yellow,
red or violet coloured flowering Crocus species future generation as other biological diversities,
Accordingly, they becomes one of the endangered species. Thus, Turkey adopted a
conservation policy about plant species including Crocus spp. that corm collection from their
inhabitant and marketing are forbided.

In this presentation; botany, Crocus diversity in Turkey, endemism, further conservation and
management plan of the Crocus species are evaluated.

Key words: Crocus spp. Botany, Protection measures, Management plan.

INTRODUCTION

Turkey has a rich in biological diversity because of having four season, different climatic and
topografic variations. As other parts of the world, the biological diversity has been under threat
or even extinction by certain human activities including urbanization, road construction,
grazing, mining, erosion, some agricultural and forestry management practices, and other uses
(Vurdu,1993). As a result, approximately 11 percent of described species that equals to 33370
plant species are threatened to some degree according to the 1997 IUCN red list of threatened
plants (FAO, 1999). Addition, the environmentalist is strongly believe that some plant species

which the number are difficult to ascertain are under imminent risk of total extinction (Kiigiik at
al., 2000).

The most of the threatened plants are wild plants that grow in natural or semi-natural
ecosystems in different biomes around the world (Onde and Vurdu, 1988). Because, human
impact on these are severe and thus, it is hard to find almost any undisturbed or virgin areas
(FAO, 1999). Crocus species is one of the floristic composition of Turkey. Except saffron
(Crocus sativus L.), the species are wild and growing an open, grazed areas, mountainside in
grass and among various shrubs and, within the forest (Vurdu and Giiney, 2004).
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Crocus spp. give delihtful flowers that loved by the people, especially, children. Their flowers
signal the end of winter and beginning of spring season or autumn. Because, they are spring or
autumnal flowering geophte having corms that are covered by tunic and dormant during
summer (Vurdu, at al., 2004). Moreover, it is expected to increase their uses of Crocus species
in the folk medicine, pharmaceutical, food, cosmatic, textile dyeing and etc. As an example, the
well known cultiveted Crocus species is saffron (Crocus sativus L.) that provides the most
expensive spice in the world. Some other Crocus species are highly prized for their colorful
flowers and used extensively in specialized gardening (Vurdu, at al., 2004).

Crocus species are included into the list of dangered species in Turkey (Vurdu, 1993). As other
wild plant species, the habitat of Crocus spp. are also affected by people activities along with
the increasing population, urbanization industrilization, different land disturbances, recreational

habit, uncontralled gathering, erosion, agricultural and forestry operations. The current trend of
impact activation on biodiversity is unprecedented and dramatically increasing (FAO, 1999).

Crocus species are urgently needed a special conservation and management plans to be
implemented. Eventhough, Turkey adopted a conservation policy to forbid their gathering from
their inhabitant and selling them at localor international market for the endengered plant species
list including Crocus spp.. However, this conservation policy is considered to be not enough for
plant  protection measures because of difficulties for monitoring and implementation.
Therefore, the further national conservation policy need to support the research and
development for the understanding biological dynamics and domestication, to clarify the user
rights, to develope effective processing and marketing systems and suitable management and
strong monitoring program (Russo, at al., 2000).

This presentation mainly includes botany,species, endemism, further conservation and
management plan of the Crocus species for sustainable development.

BOTANY

The genus Crocus has about 85 species and belongs to the Iridaceae family which embraces 60
genera and 1500 species (Ciola, 2004; Vurdu, at al.,2004). This family has permanent
underground swollen stem bases called corms or bulb. Crocus spp. is a monocothyledon
geophyte with corms that means bulblike underground swollen stems. The corms covered by a
fibrous, membranous tunics, dormant during summer and sprouting in autumn or early spring
depending on the species. They may have contractile and fibrous root sytems. Each corm
produces one or number of leaves which is located upper part of soil, the grass-like, before or
after flowering. Generally, the leaves are deep shiny green, rather broad and have a median
white stripe (Vurdu, at al., 2004).

The Crocus species classified as either are spring and autumnal flowering Crocus species. The
flowers have a wide range of intense colors such as white, cream blue, red, yellow, lilac to
purple. In addition, there is a stripes or different colors inside and outside the tepals. The well
known Crocus species is Crocus sativus L.(Saffron) that produces the most expensive saffron
spice. The saffron plant is an autumnal flowering geophyte.
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Saffron plant is a trioploid species which genome shows 2n=3x=24 chromosomes (Ciola,
2004). The other Crocus species are generally diploids with 2n=16. However, some Crocus
species are diploid but having different number of chromosomes such as C.asumania has
2n=26, C. moabiticus has 2n=14 and C.pallasii has 2n=12,14,16 (Jacobsen and Orgaard, 2004).
Therefore, saffron is a sterile triploid species having no regular sexual production. The
production of saffron is vegetative multiplication year by year by means of corms. Eventhough
is sterility, saffron is the cultivated species of Crocus because of prime economic importance
of its spice. The other cultivated Crocus species are highly prized for their colorful flowers used
extensively in specialized gardening.

Other than Crocus sativus L., it is known to be the other Crocus species are not sterile triploid
and having trinocular capsules containing numerous small globule like seeds. They can be
propagated by their corms or seeds (Ciola, 2004; Vurdu, at al.,2004).

The species are an inhabitant to an open, grazed, mountainside within grass and among various
shrubs and growing wild except saffron (Crocus sativus L.). In addition, the leaves are wither
during late spring and most of the summer and show no aboveground organs. Thus, Crocus
species can be indentified from each other by several futures such as a style, corm tunic, flower
characteristics, number of leaves, flower color, and the anther color (Vurdu, at al., 2004).

NATURALLY GROWN CROCUS SPECIES IN TURKEY

Including cultivated Crocus species saffron plant (Crocus sativus L.), Turkey has a natural
habitat for many Crocus spp. The genus Crocus has about 85 species in the world. Among
these, 36 crocus species and 36 subspecies which amount to 72 taxa are growing naturally in
Turkey (Table 1). From these, 19 Crocus species and 21 subspecies as a total of 40 taxa are
endemic species. There is a widespread distribution of Crocus species all over the country at
different elevations from 50 to 2700 meters depending on species (Davis,1984).

Table 1. Species and subspecies of Crocus Genus in Turkey

Endemic Species (*) Species subspecies

* 1. Crocus abantensis

* 2. Crocus adanensis

* 3. Crocus aerius

* 4. Crocus ancyrensis

* 5. Crocus antalyensis

* 6. Crocus asumaniae

* 7. Crocus baytopiorum

8. Crocus biflorus - biflorus

* - albocoronatus
- adamii

* - artvinensis
- crewei
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Table 1. Cont.
* - isauricus
* - hubigena
* - pseudonubigena
* - pulchricolor
* - punctatus
* - fibroannulatus
- tauri
* 9. Crocus boissieri
* 10. Crocus cancellatus - cancellatus
- damascenus
* - lycius
- mazziaricus
* - pamphylicus
* 11. Crocus candidus
12. Crocus chrsanthus
* 13. Crocus danfordiae
14. Crocus flavus - flavus
* - dissectus
* 15. Crocus fleischeri
* 16. Crocus gargaricus - gargaricus
* - herbertii
17. Crocus graveolens
* 18. Crocus karduchorum
* 19. Crocus kerndorffiorum
20. Crocus kotschyanus - kotschyanus
* - cappadocicus
* - hakkariensis
- suworowianus
* 21. Crocus leichtlinii
* 22. Crocus matthewii
23. Crocus olivieri - olivieri
* - balansae
* - istanbulensis
24. Crocus pallasii - pallasii
- dispathaceus
- turcicus
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Table 1. Cont.
* 25. Crocus paschei
* 26. Crocus pestalozzae
27. Crocus pulchellus
28. Crocus reticularus - reticulatus
* - hittiticus
29. Crocus sativus
30. Crocus scharojanii
* 31. Crocus sieheanus
32. Crocus speciosus - speciosus
* - ilgazensis
* - xantholaimos
33. Crocus tournefortii
34. Crocus vallicola
35. Crocus vitellinus
* 36. Crocus wattiorum SYN:
(Crocus biflorus subsp.
wattiorum)

* The endemic taxons of Crocus is showing with asterix.

Crocus Species Under Threat
It can be say without any hesitation that it is hard to find any areas which have been not
disturbed or modified by human activites. Therefore, the natural ecosystems of Crocus species
as other wild plants are effected. Because, their grown habitat are getting shrink or may even
loss. Consequently, habitat loss is the leading cause of species decline. The causes of habitat
degradation are many and the causes are changing from one place to another. In general, the
major impacts may be summarized as;

— Increased population needs housing, road construction, foods and almost infinite

number of industrial goods,

— Conversion of forest lands to an agricultural lands,

— Heavy grazing and surface mining,

— Increasing recreation desires of people,

— Deforestation, erosion and deposition of windblown dust,

— Reforestation, aforestation, silvicultural forestry implications and logging,

— Uncontrolled gathering,

— Air, soil, water pollutions and others.

In addition, the application of one activites is good for one species in the field, but, it may not

be good for the other species. For example, reforestation, aforestation needs soil ploughing for
a better tree growth. Contrary, this soil ploughing may degradate Crocus habitat.
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Conservation and Sustainable Management

Up to now, taxonomists have been doing a great job in order to classifying, naming and
spatial locating the Crocus species. However, there are more works needed for their
conservation and sustainability. Because, the meaning of conservation of the species is more
than a given Latin binomial names.

Their population, habitat characteristics, biological and physical requirements should be well
understood for each taxon. Similarly, there is a need to know that their morphology,
phenology, seed and corm maturation and collection time, germinations, dormancy and
growth requirements in order to domesticate any wild species as Crocus spp.. In addition, the

anount of gathering or harvesting leves require a sound knowledge of reproductive biology,
their abundance and the spatial distributions.

Briefly;
A- The pitfalls of Crocus species are:
e Decrease or loss of growth habitat continous,
¢ Difficulties for monitoring or controlling the sustainability,
e Lack of basic knowledge on their biology and growth requirements

B- The strong points of the conservations are:

e Almost completed taxonomical classification and spatial distrubutions of the species,
continuing some biological researches,
Having enough qualified scientists to do the required researches,
Increasing awarness of the people to the environment, medicinal and aromatic plants,
Existing forbidding regulations for the gathering wild plant species.

C- Sustainable management guidelines of the Crocus species are

e Given strong support to the Crocus researces by the goverment, universities, and
research funding institutions,

e For the base line information required to domesticate the species, biological and
developmental researches should be planned as;

- Their population and accessible spatial distributions,

- Current availability, sustainable supply levels dynamics of the species,

- The reproductive biological studies such as domestication of the species,

- Defining works for their natural habitat with having high species population habitat
and protection measures,

- Product development such as medicinal, pharmacetual, aromatic, gardening uses,

- Ex- situ conservation policies and protection measures.
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CONCLUSION

Conservation of Crocus species in Turkey shall be considered in two terms as a short term
and long term planning. For the short term protection, the conservation policy must have
effective monitoring system organized by the govermental organization in order to decrease
or to eliminate gathering, grazing and habitat degradation activities.

For the long term protection, the conservation is needed to be completed the basic researches
of the species. Because, there is a need to know the ecological, genetic, scientific, social,
economic, recreational and aesthetic values of the Crocus species in order to make
management plan. Then, the domestication, ex-situ conservation and gathering levels will be
planned properly.

As a result, there is a lack of information for its subsistence and domestication, scientific,
landscape and commercial uses. Thus, the basic researches for the species shall be encouraged
and supported by the founding organizations.
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SUSTAINABILITY OF THE LIVE BIRD TRADE IN TANZANIA,;
QUOTAS AND HARVESTS

Thade CLAMSEN and Charles MLINGWA
Tanzania Wildlife Research Institute, P.O.Box 661, ARUSHA
tclamsen@yahoo.com; tawiri@habari.co.tz

Although Tanzania currently sets annual export quotas for the various bird species, it is not
known whether or not the annual quotas are at sustainable level, fully or under utilized. Data
was collected form the Wildlife Division, CITES - Arusha, TRAFFIC International Dar es
Salaam and CITES website. Data was assessed in terms of annual quota from 1997 — 2003.
Findings are that 204 bird species are in trade. Trend in annual quotas was significantly higher
than harvests. No bird species are traded above national quota. Despite the current
sustainability of bird trade in Tanzania recommendation for further improvement are
provided.

1.0 INTRODUCTION
1.1 General introduction

The history of exporting birds from Tanzania dates back to colonial period when live
specimens were taken for pet reasons (Steinmetz et al. 1998). However commercial export of
birds from Tanzania was initiated during the 1960s by a Danish citizen (Steinmetz et al.
1998). Since then the trade increased slowly, for by 1970s there were about seven bird
exporters operating in the country. During the 1980s the business seemingly grew out of
control given that large volumes of bird exports had already reached alarming levels (Leader-
Williams & Tibanyenda, 1996). As a result, a quota system was introduced in 1988 in order to
control the species and number of birds caught for the international trade (Leader-Williams &
Tibanyenda, 1996). This step was taken in recognition of a national and international
obligations to safeguard the existence of wild species according to the Convention on
International Trade in Endanged Species of Wild Flora and Fauna (CITES), for which
Tanzania is a part since 1980.

However, live bird trade is not restricted to Tanzania only; it is an international business
involving both exporting and importing countries (Thomsen et al. 1992). In Africa, Senegal is
the largest exporter of live birds to the international market followed by Tanzania (Thomsen
et al. 1992; Leader-Williams & Tibanyenda 1996. During the 1980s Tanzania alone was
estimated to export 200,000 - 3,000,000 annually (Jensen, 1991). Over years live bird trade in
Tanzania has grown in terms of species and companies engaged in the business. For example,
there were seven companies during 1970s, 193 companies during 1988, 108 companies in
1989, 125 companies for year 1990 and 90 companies in 1991. Currently there are 113
companies operating bird trade in the country (Thomsen et al. 1992; Leader-Williams &
Tibanyenda 1996; WD in litt.). The current number of companies is about sixteen times from
those that operated during 1970s.
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Despite the long history of bird trade and the introduction of annual quotas in the country,
birds in trade were until the late 1980°s listed into broad taxonomic categories such as finches,
waxbills, doves etc. Due to this categorization it was difficult to determine the number of
individuals for those species that were not indicated in their species nhames (Thomsen et al.
1992; Baker & Boswell 1989). This problem of identification for some species, both CITES
and non-CITES species, have increased from 93 taxa in 1990 to over 204 in year 2003
(Thomsen et al. 1992; WD in litt.). With regards to volume of trade, the total numbers of
specimens increased form 72,000 to 323,500 during 1988 to 1990 (Thomsen et al. 1992;
Leader-Williams & Tibanyenda 1996). This was, however due to high-levels of harvest of the
Fischer’s Lovebird (WD in litt.).

In order to ensure that the international bird trade is well managed in the country, relevant
policies have been drawn up by the Government of Tanzania; these policies are “the
Management of Tanzania’s Avifauna, with Special Reference to the Live Bird Trade” of 1993
(MNRT, 1993) and the Wildlife Policy of Tanzania of 1998 (MNRT 1998). These policies are
meant to enhance the concept and practice of sustainable utilization of wildlife resources
including wild-caught birds. Accordingly, the two policies put special emphasis on
sustainable use of wildlife for the benefit of the people and to generate foreign exchange for
the country’s social-economic development (MNRT, 1998).

Despite the situation explained above, very little assessment, if any, has been carried out on
sustainability of this form of wildlife utilization in Tanzania. It is because of this fact this
study was carried out to assess important aspects with regard to the bird trade for the last 15
years in Tanzania.

1.2 Statement of Research Problem

Although Tanzania is involved in the international live bird trade, the sustainability of this
business is poorly known in terms of annual quotas compared to harvests. Hence, implications
of the trade to conservation of birds are not well known.

1.3 Significance of the study

This work is expected to provide information that will enhance management of the bird trade
by the relevant authorities in Tanzania the Wildlife Division in particular. The information
will provide opportunities for developing strategies to reduce any impact of the trade in
species of conservation concern and to develop strategies to increase sustainable utilization of
annual quotas especially where exports are low. Further, the information will provide input
towards formulation of relevant policy issues towards sustainable utilization of resources
including wildlife in general.

1.4 OBJECTIVES
1.4.1 Main objective
The main objective of this study is to assess sustainability of the live bird trade in Tanzania.

1.4.2 Specific objectives
To assess the trend of annual quotas and harvests for the period 1997 - 2003.
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1.5 HYPOTHESIS
The following hypothesis was used to asses the specific objective.
There has been a significant increase in annual quotas and harvests for the period 1997 - 2003.

2.0 MATERIALS AND METHODS

2.1 Data collection

Data for bird trade in Tanzania were mainly secondary and were collected from various
sources. Birds trade data including annual quotas and harvests from 1997 to 2003 were
collected from the Wildlife Division (WD) annual reports (WD in litt), TRAFFIC
International, Dar es Salaam (TRAFFIC in litt) and CITES website. Other sources of
information were from CITES office in Arusha and various literature surveys and extract from
published sources such as TRAFFIC bulletin (Mulliken & Rosser 1995) and books (Leader-
Williams & Tibanyenda, 1996).

2.2 Data analysis.

Data in terms of annual quotas and actual harvests in each year of trade for all species in trade
were analyzed by using Microsoft excel to answer the objective.

2.2.1 Statistical tests

A regression analysis was used to test the objective in order to know if there has been a
significant increase in annual quotas and harvests from 1997-2003.

3.0 RESULTS

A total of 204 bird species were included in the trade during 1997 to 2003
(Appendix 1).

3.1 Trends in annual quotas and harvests

3.1.1 Trends in annual quotas
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Regression analysis indicated that there has been a very significant increase in annual quotas
during 1997-2003, R? = 0.886559 (Figure 1).

1200

1000 -
(4
800

600

400

Annual quotas "in 000"

y=29.11x - 57334

2 _
200 | R?=0.8866

1996 1997 1998 1999 2000 2001 2002 2003 2004
Years

Figure 1: Trend in annual quotas for the period 1997-2003

3.1.2 Trends in annual harvests

With regards to harvests, regression analysis showed that there is no significant increase in
annual harvests from 1977 to 2003. R? =0.5195, (Figure 2). The number of birds harvested
was decreasing since 1997 to 1999; however, it increased in 2000 and started to decrease
again in the following years (Figure 2).
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Figure 2: Trend in annual harvests for the period 1997-2003
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3.0 DISCUSSION

4.1 Trends in annual quotas and harvests

Trends of bird species in trade from 1997-2003 were examined with reference to the annual
quotas and annual harvests. The actual annual quotas were yearly increasing however there
were no big variations of increase between years. Unlike annual quotas the general trends of
annual harvests of birds in trade were decreasing with fluctuations. Increase in annual quotas
might be a strategy for the Management Authority (MA) to avoid problems which may rise
incase of big market availability for species which are under the control of the national and
CITES quotas, whereby the Management Authority has to notify the CITES. The reason for
decrease in annual harvests might be caused by restricts measure towards live bird trade.
These measures includes registration with CITES for CITES species indicating also its annual
quota harvest in order to monitor over harvest. The national quotas allocation for species in
trade has also helped to monitor over harvest of some species, which are in high demand to
the external market (Anon, 1993). Allocation of harvest quotas in species level and the
distribution of annual thresh hold quotas set among trade dealers provided protection against
high harvest of bird species in which case it was easy to determine the level of individual
species that was harvested in each year. Market inaccessibility might be another causative for
low harvests.

CONCLUSION AND RECOMMENDATION

Conclusion
Annual quotas are far higher than the annual harvests

Recommendation
e A further study is needed in order to understand the underlying causes of
underutilization of annual quotas and low harvests of birds since the annual quotas are
high when compared to harvests.
e Field studies on the population and breeding biology should be carried out in order to
know the conservation status of bird species. This will enable WD to set quotas which
are not detrimental to the species.
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BIODIVERSITY CONSERVATION ISUES IN ANTHROPIZED
MARSHLANDS A TWO YEAR STUDY OF INSULA MARE A BRAILEI

Liliana VASILIU-OROMULU, V. SANDA, Viorica HONCIUC, Sanda MAICAN,
Cristina MUNTEANU, M. FALCA, Cristina FIERA, Minodora STANESCU,
M. DUMITRU, Daniela RADUCU
Institute of Biology, Romanian Academy, Bucharest, Romania
liliana_oromulu@yahoo.com, liliana.oromulu@ibiol.ro

The study was aimed at addressing issues related to the rehabilitation of the Danube flood
plain. The research focused on the diversity of three grassland ecosystems, one forest
ecosystem and three agricultural ecosystems, all of which are located in the Balta Mare a
Brailei which is situated on the lower course of the Danube.

Soil drainage works performed 45 years ago resulted in a significant anthropic transformation
of the marshlands, of which 92% is currently being farmed. Our biocenotic study targeted the
vegetal associations and the local fauna, particularly the invertebrates from the herbaceous
layer [Insecta: Thysanoptera, Coleoptera (Fam. Chrysomelidae, Curculionidae, Coccinellidae,
Elateridae, Mordellidae, Nitidulidae, Oedemeridae, Lagriidae)] and from the soil
(Lumbricidae, Acari- Prostigmata, Mesostigmata, Oribatida and Collembola).

The study identified a new vegetal association for the area and one new plant species for
Romania. All fauna records are new for the marshlands. Some of the collected species are
new records for Romania as well as for science in general.

Also, the modification of the hydrological regime must be monitored in detail, in order to
document the evolution of the ecosystems, to save especially those species which are new for
science.

THE PURPOSE

The aim of the project was to address questions concerning the restoration of the Danube
flood plain. The research focused on the diversity of three grassland ecosystems, one planted
forest ecosystem and three agricultural ecosystems, all of which are located on the Insula
Mare a Brailei (The Big Island of Braila) which is situated on the lower course of the Danube
(please see map). Soil drainage works performed 45 years ago resulted in the anthropic
transformation of the island. During 2005, the forested part of the island also suffered from
high flooding for five months as a result of precipitation.

Literature on the vegetation of the Braila floodplain prior to human intervention in the
ecosystem was consulted for comparison to the present biodiversity. However, there were no
historical data available on the local fauna. Instead, we used research from the neighbouring
Nature Reserve Insula Mica a Brailei (The Small Island of Braila), which is still in its natural
flooding regime, has a similar ecosystem, has been affected to some degree by anthropic
activities, but whose conditions are still close to the natural state.
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MATERIAL AND METHODS

A biocenotic study was conducted on several research sites on the Insula Mare a Brailei. Data
were collected during the maximal vernal and estival periods. A determination of the
invertebrate fauna from the herbaceous layer was performed by sweeps with an entomological
net (30 cm. in diameter). A total of 10 samples was gathered, each of them consisting of 50
sweeps.

Soil invertebrate fauna were collected directly from soil layers 10 cm deep, in blocks of
10x10x40 cm for Lumbricidae, and for Collembola and Acari with a MacFadyen corer at the
depthof 0—3cm,3—-6 cmand 6 — 10 cm.

RESULTS AND DISCUSSIONS
The studied sites are the followings:

Site | - Hordeetum murini Libbert 1932 em. Pass. 1964
Agropyretum pectiniformae (Prodan 1939) Dihoru 1970
GPS Coordinate: N 44.87194°; E 028.05861°

Site 1lI- Xeranthemo cylindracei- Brometum arvensis Popescu Gh. 1992 [Syn.: Brometum
arvensis (Serbanescu 1957 n.n) Kiss 1964]

Typhetum laxmannii Nedelcu 1969
GPS Coordinate: N 44.90371° ; E 028.10885°

Site 1I— Conietum maculati 1. Pop 1968
Arctio- Ballotetum nigrae (Felfoldy 1942) Morariu 1943- Zaton
GPS Coordinate: N 44.78991°; E 028.00655°

Site IV - Triticum aestivum L.- Magura
GPS Coordinate: N 44.81207°; E 027.99986°

Site V - Glycine max (L.) Merr. — intre Magura, Zaton si Marasu
GPS Coordinate : N 44.81846° ; E 027.99433°

Site VI - Zea mays L.
GPS Coordinate : N 44.81844°; E 027.99419°

Site VII- Salicetum albae Issler 1924 s.1. plantatie — Frecatei
GPS Coordinate: N 44.89690°; E 028.12738°
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The floristic diversity in the studied sites:

Lemnetum minoris................ccce.......... 15 species
Elodeetum nuttallii...............................10 species
Scirpo-phragmitetum.............................25 species
Typhetum angustifoliae.......................... 17 species
Typhetum latifoliae...............................16 species
Typhetum laxmannii...............................17 species
Sparganietum erecti.. oeeeeee.. 19 species
Sclerochloo- Polygonetum aV|cuIar|s ....... 36 species
Hordetum murini.. ceeeeennn 23 SPECiCS
Cynodonto- Atrlpllcetum tatarlcae ........... 43 species
Tanaceto-Artemisietum vulgaris.............. 75 species
Ambrosietum artemisiifoliae................... 43 species
Conietum maculati...................................32 species
Ballotetum nigrae...................ccc.............. 35 species
Sambucetum ebuli.....................................47 species

The invertebrate fauna from the herbaceous layer is dominate by thrips (Insecta:
Thysanoptera) sensitive bioindicators of the anthropic impact and characteristic for the
meadow zoocoenoses. In the site Hordetum murini- Agropyretum pectiniforme, Thysanoptera
communities are the richest in the number of species and in the numerical density 228 ind/m?,
revealed a dynamic structure, with a positive evolution.

The Thysanoptera species

No. Species Insula Mica a Brailei Insula Mare a Brailei
(nature reserve)
canopy | herbaceous layer | herbaceous layer

1. | Aeolothrips intermedius + +

2. | Frankliniella intonsa + + +

3. | Limothrips denticornis +

4. | Haplothrips setiger +

5. | Haplothrips aculeatus + +

6. | Haplothrips niger + +

7. | Hoplandrothrips bidens +

8. | Aptinothrips rufus +

9. | Chirothrips manicatus + +
10. | Aeolothrips fasciatus +
11. | Melanthrips fuscus +
12. | Frankliniella pallida +
13. | Kakothrips robustus +
14. | Sericothrips staphylinus +
15. | Thrips atratus +
16. | Thrips fuscipennis +
17. | Thrips major +
18. | Thrips minutissimus +
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The Thysanoptera species Cont.

19. | Thrips physapus +
20. | Thrips tabaci +
21. | Thrips trehernei +
22. | Thrips trehernei +
23. | Haplothrips +
leucanthemi
24. | Haplothrips reuteri +
25. | Haplothrips tritici +

The specific diversity of Coleoptera is reduced.

The Coleoptera species

Ord. COLEOPTERA Insula Mica a Brailei | Insula Mare a Brailei
(nature reserve)

Fam. Staphylinidae
Stenus sp. +
Fam. Mordellidae
Mordellistena micantoides +
Fam. Histeridae
Saprinus sp. +
Fam. Apionidae
Aspidapion (s.str.) validum +
Fam. Curculionidae
Ceutorhyncus granulicollis +
Ceutorhynchus nanus
Ceutorhynchus rapae
Coniatus splendidulus +
Glocianus punctiger

Lixus ochraceus
Mesagroicus obscurus
Mononychus punctumalbum
Rhinusa netum

Sitona waterhousei

Fam. Nanophyidae
Nanophyes marmoratus
Nanophyes pallidus +
Fam. Bruchidae
Bruchidius sericeus +
Fam. Malachidae
Malachius geniculatus +
Malachius bipustulatus +
Fam. Scarabeidae
Aphodius erraticus +

=+

+

S S S S N

=+
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The Coleoptera species Cont.

Aphodius prodromus
Aphodius fimetarius
Copris lunaris
Oniticellus fulvus
Caccobius schreberi
Onthophagus amyntas
Onthophagus taurus
Onthophagus
nuchichornis

Oryctes nasicornis +
Fam. Coccinellidae
Propylaea 14-punctata + +
Anisosticta 19-pustulata +
Subcoccinella +
vigintiquattuorpunctata
Coccinella +
septempunctata
Thea vigintiduopunctata +
Fam. Chrysomelidae
Stylosomus tamaricis +
Pachnephorus tessellatus +
Chrysolina fastuosa +
Galerucella pusilla
Phyllotreta vittula +
Longitarsus +
melanocephalus
Longitarsus sp. +
Altica oleracea +
Chaetocnema compressa +
Chaetocnema aridula +
Epitrix pubescens +
Fam. Lagriidae
Lagria hirta +
Fam. Oedemeridae
Oedemera femorata +
Fam. Nitidulidae
Meligethes sp. +

[+ |||+ |+ ]+

+

The invertebrate fauna from the soil from the natural and agro-ecosystems is dominated by
Acari, and by Collembola important decomposers.
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The specific spectrum of Acari-Oribatida is characteristic.

The Oribatida species

Z
o

Insula Mica a Brailei
(nature reserve)

Insula Mare a Brailei

Achypteria coleoptrata

Belba limasetosa

Belba corynopus

Belba pseudocorynopus

Cerachipteria sp.

Ceratopia bipilis

Chamobates spinosus

Ceratozetes (Heterozetes) palustris

Ctenobelba pilosela

Ceratozetes fusiger

Epilohmania cylindrical

Chamobates dentatus

Lauroppia neerlandica

Chamaobates spinosus +

O NOOPRIWIN|F-

Multioppia laniseta

Ctenobelba pectinigera

o

Oppiella minutissima

Epidamaeus bituberculatus

10

Poicilochthonius italicus

Epidamaeus onustus

11

Peloptulus phaenotus

Epilohmannia cylindrica +

12

Scheloribates laevigatus

Eremaeus oblongus

13

Tectocepheus velatus

Euphthiracarus reticulatus

14

Tectoribates proximus

Galumna sp

15

Zygoribatulla meriehamere

Globozetes tricuspidatus

16

Zygoribatulla cognate

Haplozrtes vindobonensis

17

Hydrozetes conferve

18

Lauroppia falcate

19

Lauroppia neerlandica +

20

Lauroppia obsolete

21

Melanozetes molisimilis

22

Multioppia laniseta +

23

Mycobates carly

24

Nothrus pratensis

25

Ophydiotrichus vindobonensis

26

Oribotritia berlesei

27

Oribotritia decumana

28

Oribotritia grandjani

29

Phthiracarus anonnimum

30

Pilogalumna altera

31

Protoribates badensis

32

Protoribates lophothrichus

33

Protoribates monodactylus

34

Protoribates variabilis

35

Ramusela insculpta

36

Rhysotritia ardua

37

Scheloribates confundatus

38

Scheloribates laevigatus +

39

Tectocepheus velatus +

40

Tropacarus pulcherimus

41

Zygoribatulla exilis

+ commun species
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Acari: Mesostigmata, Prostigmata were represented by 29 species: Pseudocheles sp.,
Bdellidae, Anystis sp., Glycyphagus sp., Pergamasus laetus, Pergamasus quisquiliarum,
Pergamasus barbarus, Parasitus jugulatus, Vulgarogamasus oudemansi, Parasitus sp.,
Veigaia nemorensis, Epicriopsis horridus, Arctoseius semiscissus, Proctolaelaps pygmaeus,
Melichares pomorum, Rhodacarellus kreuzi, Geholaspis longispinosus, Macrocheles
decoloratus, Pachylaelaps imitans, Pacylaelaps furcifer, Olopachys vysotskajae, Hypoaspis
aculeifer, Pachyseius humeralis, Zercon peltatus, Zercon romagniolus, Trachytes aegrota §i
Uropoda sp.

The study of the collembolan fauna show a low specific diversity, 31 species, two_are new
records for Romania (Cryptopygus orientalis (Stach, 1947), Isotoma anglicana Lubbock,
1862 and two new species for science, Protaphorura nov.sp and Lipothrix nov.sp.

CONCLUSIONS

¢ The natural vegetation of the Insula Mare a Briilei is highly anthropised as a result of
human action on the environment. The phytocoenoses formed by Elodea nuttallii, Ambrosia
artemisiifolia and Glycyrhiza echinata, found by the present research, are new species for the
territory.

¢ The drainage works that were performed lead to the development of hydrophilous
biocoenoses in the irrigation canals and the natural lake Zaton. They also caused an extension
on the entire island of the xerophilous grasslands biocoenoses which initially inhabited only a
dam area.

¢ The species making up the natural and agricultural ecosystems underwent a dynamic spatial
and temporal evolution with respect to the mix of species and their number.

¢ Thysanoptera, an important bioindicator of the herbaceous layer, is an insect characteristic
to grassland sites where it forms dynamic coenoses with a positive evolution. All collected
species are new records for the Insula Mare a Brailei.

¢ This is the first time the field literature mentions the species Sericothrips staphylinus as
having the soybean as a host plant. The research also found Thrips tabaci induced galls and
brown spots on this plant. The thrips species causes the latter through the TSWV virus which
it transmits.

¢ Ord.Coleoptera was represented by species belonging to the following families:
Chrysomelidae, Curculionidae, Coccinellidae, Elateridae, Mordellidae, Nitidulidae,
Oedemeridae, and Lagriidae.

¢ Among the three Lumbricidae species found, numerous juveniles were present, which
points to a positive coenotical evolution of this population with a significant role in the
decomposition of the soil.

¢ The presence of the praticolous Oribatidae-Acari species at all sites shows that soil structure
on the island is being formed. Also, the species Epilohmania cylindrica, which was found
during the research, is a typical bioindicator of sandy soil. After the five-month flooding
period in 2005, the Oribatid density was higher than previously due to the soil carried in by
the flood waters.

¢ The Prostigmata-Acari, represented by common European species, had a richer specific
diversity in the soybean ecosystem.
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¢ The Collembolan fauna collected revealed the constitutive elements of the biological
diversity with three new records for Romania (Cryptopygus orientalis Stach,1947, Isotoma
anglicana, Lubboick 1862 and Lepidocyrtus arrabonicus, Traser 2000) and two new species
for science in soybean plantations (Lipothrix nov. sp. and Protaphorus nov. sp.).

Could the rehabilitation, namely reflooding, of the Insula Mare a Briilei have a positive
impact on the island’s biodiversity and its conservation?

¢ The study identified new plant species for the area. All fauna records are new for the island.
Some of the species collected are new records for Romania and new species for science.

¢ During the 2005 flooding the remaining dry areas of the Insula Mare a Briilei, served as
shelter to fauna of the neighbouring Insula Mica a Brailei, which was entirely affected by
flooding.

¢ Reflooding of the Big Island of Braila (Insula Mare a Brailei) would certainly mean losing
the newly recorded species for science.

¢ The issue of reflooding also calls for an evaluation of the time needed for the Big Island of
Braila (Insula Mare a Briilei) to return to its initial wet zone before the drainage works. The
study of the neighbouring Insula Mica a Briilei, which is still in its natural state, indicated
that this process would take many years.

Picture S.1 | Picture S.1IV

Picture S.VIII
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NATIONAL APPROACH TO THE CONVENTION
ON BIOLOGICAL DIVERSITY

S. Doganay YAYIM
Istanbul University, Faculty of Forestry, Department of Landscape Architecture 34473
Bahcekoy/lIstanbul, TURKEY
doganayy@yahoo.com

The phrase °‘Biological Diversity’ conveys the living diversity in the world and their
naturallity. Also this shows, the capability of the ecosystems living support period for the
welfare of people and the healty environment. Climate change, pollution and unsustainable
use of the resources seriously damaged the biodiversity. This situation is threatening peoples’
life.

In 1992, the largest evermeeting of world leaders took place at the United Nations Conference
on Environment and Development in Rio de Janerio, Brazil. An historic set of agreements
was signed at the ‘Earth Summit’ including two binding agreements, “The Convention on
Climate Change”, which targets industrial and other emissions of greenhouse gases such as
carbon dioxide, and “The Convention on Biological Diversity”, the first global agreement on
the conservation and sustainable use of biological diversity. The biodiversity treaty gained
rapid and widespread acceptance. Over 150 governments signed the document at the Rio
conference, and since then more than 187 countries have ratified the agreement.

The convention has three main goals; the conservation of biodiversity (plants, animals and
microbiologic lives), sustainable use of the components of biodiversity and sharing the
benefits arising from the commercial and other utilization of genetic resources in a fair and
equitable way.

In this research, National approach to the subject of Convention on Biological Diversity has
been studied. Some answers to the questions, ‘After Turkey signed the Convention on
Biological Diversity, Which kind of studies has been made?’ and also ‘What is the 2010
target of European Community?’ has been given. Finally, the strategies of Turkey has been
discussed and some recommendations has been given for conserving the biodiversity.

1. Biological Diversity

"Biological diversity" means the variability among living organisms from all sources
including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological
complexes of which they are part; this includes diversity within species, between species and
of ecosystems.

Biological diversity is the term given to the variety of life on Earth and the natural patterns it
forms. The biodiversity we see today is the fruit of billions of years of evolution, shaped by
natural processes and, increasingly, by the influence of humans. It forms the web of life of
which we are an integral part and upon which we so fully depend. "Biological resources"
includes genetic resources, organisms or parts thereof, populations, or any other biotic
component of ecosystems with actual or potential use or value for humanity (1).
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This diversity is often understood in terms of the wide variety of plants, animals and
microorganisms. So far, about 1.75 million species have been identified, mostly small
creatures such as insects. Scientists reckon that there are actually about 13 million species,
though estimates range from 3 to 100 million (1).

Yet another aspect of biodiversity is the variety of ecosystems such as those that occur in
deserts, forests, wetlands, mountains, lakes, rivers, and agricultural landscapes. In each
ecosystem, living creatures, including humans, form a community, interacting with one
another and with the air, water, and soil around them.

It is the combination of life forms and their interactions with each other and with the rest of
the environment that has made Earth a uniquely habitable place for humans. Biodiversity
provides a large number of goods and services that sustain our lives.

At the 1992 Earth Summit in Rio de Janeiro, world leaders agreed on a comprehensive
strategy for "sustainable development”. One of the key agreements adopted at Rio was the
Convention on Biological Diversity. This pact among the vast majority of the world's
governments sets out commitments for maintaining the world's ecological underpinnings as
we go about the business of economic development. The Convention establishes three main
goals: the conservation of biological diversity, the sustainable use of its components, and the
fair and equitable sharing of the benefits from the use of genetic resources.

2. Biological Diversity of Turkey

Biological diversity of the world is increasing from north to south and west to east. Turkey,
the transition point of north and south, west and east, contains three biogeographical region,
Euro-Siberian, Iran-Turan, Mediterrennean (2).

Turkey has an abundance of biological diversity because of its different climate types
(mediterranean, terrestrial, thalassic), geological and geomorphological diversity, generous
water resources, altitude differences, habitat types and geographic situation in the temperate
climatic region (3, 4).

Comparing with the tropical countries Turkey has a high diversity of species. It holds 75 % of
the plant species in Europe and 1/3 of them are endemic plants. Also the fauna of Anatolia is
so showy because of the species richness which is more than 80000.

Turkey has a very strong ecosystem diversity and genetic diversity which are important for
the nutrient and agriculture. The geographical structure of Turkey provides high endemism
and genetic diversity. Forest, steppe, water land, sea and waterside and mountain ecosystems
forms the basic types of Turkey’s ecosystems.

In spite of increasing environmental problems, Turkey is the one of the exceptional country
that has mainly conserved the natural structure.

Related to the management of biological resources there are public and private institutions,

universities and civil society organizations in Turkey. But there is still requirement of
educated people related with the various disciplines.
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Decrease of biological diversity, is the most serious global environmental threat of humanity.
As a result of human activities, ecosystems, species and genetic diversity is being destructed
rapidly. The rapid decrease in the biological diversity is still destructing the ecological,
economic, moral and cultural profits that is provided from the living resources of the earth.

Turkey, contains a lot of different ecosystems. These ecosystems hold thounsands of mostly
endemic plant and animal species, their race and populations. Many and different
combinations form different population types and habitat mosaics.

Stability and continuity in Turkey provided by the ecosystem diversity, becoming more
critical by the activities of humans. Our natural resources and biological diversities are in a
tragic period formed by Breakdown, Decrease and Disappearance stages. Basic reasons of this
period is the rapid increase of population and the unconscious use of naturel resources.

3. Convention on Biological Diversity

In 1992, the largest-ever meeting of world leaders took place at the United Nations
Conference on Environment and Development in Rio de Janeiro, Brazil. An historic set of
agreements was signed at the "Earth Summit”, including two binding agreements, the
Convention on Climate Change, which targets industrial and other emissions of greenhouse
gases such as carbon dioxide, and the Convention on Biological Diversity, the first global
agreement on the conservation and sustainable use of biological diversity. The biodiversity
treaty gained rapid and widespread acceptance. Over 150 governments signed the document at
the Rio conference, and since then more than 187 countries have ratified the agreement (1,5).

The Convention has three main goals;

1. The conservation of biodiversity,

2. Sustainable use of the components of biodiversity, and

3. Sharing the benefits arising from the commercial and other utilization of genetic
resources in a fair and equitable way.

The Convention is comprehensive in its goals, and deals with an issue so vital to humanity's
future, that it stands as a landmark in international law. It recognizes that the conservation of
biological diversity is "a common concern of humankind" and is an integral part of the
development process. The agreement covers all ecosystems, species, and genetic resources. It
links traditional conservation efforts to the economic goal of using biological resources
sustainably. It sets principles for the fair and equitable sharing of the benefits arising from the
use of genetic resources, notably those destined for commercial use. It also covers the rapidly
expanding field of biotechnology, addressing technology development and transfer, benefit-
sharing and biosafety. Importantly, the Convention is legally binding; countries that join it are
obliged to implement its provisions.

The Convention reminds decision-makers that natural resources are not infinite and sets out a
new philosophy for the 21st century, that of sustainable use. While past conservation efforts
were aimed at protecting particular species and habitats, the Convention recognizes that
ecosystems, species and genes must be used for the benefit of humans. However, this should
be done in a way and at a rate that does not lead to the long-term decline of biological
diversity (1).

265



. International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

The Convention also offers decision-makers guidance based on the precautionary principle
that where there is a threat of significant reduction or loss of biological diversity, lack of full
scientific certainty should not be used as a reason for postponing measures to avoid or
minimize such a threat. The Convention acknowledges that substantial investments are
required to conserve biological diversity. It argues, however, that conservation will bring us
significant environmental, economic and social benefits in return (1).

Some of the many issues dealt with under the Convention include:

. Measures and incentives for the conservation and sustainable use of biological
diversity.

. Regulated access to genetic resources.

. Access to and transfer of technology, including biotechnology.

. Technical and scientific cooperation.

. Impact assessment.

. Education and public awareness.

. Provision of financial resources.

. National reporting on efforts to implement treaty commitments.

4. National Approach to the Convention on Biological Diversity

The Convention on Biological Diversity, as an international treaty, identifies a common
problem, sets overall goals and policies and general obligations, and organizes technical and
financial cooperation. However, the responsibility for achieveing its goals rests largely with
the countries themselves.

Under the Convention governments assume to conserve and sustainable use of biodiversity.
Countries that ratified the convention have to make determination of the situation, definition
of the strategies about biological diversity and developing an action plan.

Turkey has ratified the Convention on Biological Diversity and engaged for conserving
biological diversity in a global and national scale. The vital and socio economic value and
importance of biological diversity, conserving and sustainable use of biological diversity and
sharing the benefits arising from the commercial and other utilization of genetic resources in a
fair and equitable way, has been accepted. After the Rio Summit Turkey has made serious
steps to legal arrangements and political engagements for conserving the biological diversity.
Development plans, National Environmental Strategy and Action Plan (NEAP), National
Biodiversity Strategy and Action Plan and national and international legal arrangements are
the basic important documents about the politics and applications of these subjects. And also
some projects are continuing for contributing to the studies of conserving biological diversity

(5).

In the convention, Turkey has made the first essential step by preparing the National
Biodiversity Action Plan. This Biodiversity Action Plan provides preparing a frame for the
convention and also it will help for preparing input for the plan, programme and strategies
about biodiversity in Turkey .
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Preferred Actions in this Plan;

1. Forming protection areas and preparing management plans for the endemic plants,

2. Forming arboretums for the continuity of wild life and constructing accommodation
stations and migration centres,

3. Educating people about conserving concept and principles,

4. To make people conscious of environment,

5. Educating people in the local degree for the rational usage of natural resources (6,7).

Mechanisms for Realizing this Actions;

1. Adapting the preferred actions to the current programmes,

2. Preparing reports about plan, politic and actions for the application of the strategy,

3. Coordinating the national and international factors stated in the strategy,

4. Confirmating the existence of mechanisms about participation for the appliaction of
the strategy,

5. Reporting the situation of biodiversity periodically (6,7).

‘Ex-situ’ conservation has been so long provided in Turkey for conserving biological
diversity which conservation uses zoos, botanical gardens and gene banks to conserve species.
‘In-situ’ conservation- the primary means of conservation, focuses on conserving genes,
species and ecosystems in their natural surroundings. For the in-situ conservation, studies has
been made by the time of prior Forest Management. National parks, protected natural parks,
natural values, wild life reserves, camping areas, botanical gardens and hunting areas has been
builded for conserving and developing the wild and natural life (6).

In the development plans, until the fifth five years development plan, subject has not been
evaluated in a large perspective in terms of environment sector. In the following plans, there
has been politics about conserving and developing the natural environment. But there is still
no comprehensible environment politics about the sustainable use of biological diversity (6).

In the action plan it is mentioned that in Turkey there is 35 law, 3 decree law and 23 decision
about biodiversity. Some of them are just about biodiversity and others are about environment
subject but they have influence on biodiversity. They also include the Environment and
Natinal Park Law which has been accepted in 1983.

5. Conclusion

In the Earth Summit about Sustainable Development which took place in Johannesburg in
2002, it was accepted that biological diversity has an important role in sustainable
development and abolition of poorness. In this summit also it is accented 40% of our
economy is for biological crops. But biological diversity is in a danger and there are so many
signals that biological diversity is seriously being changed and declined by the human
activities.
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Within the framework of Rio Summit, took place in 1992, countries participating in the
Johannesburg Summit agreed to take actions to achieve a decrease in the rate of loss of the
biological diversity by 2010. Within the European Community and the broader Environment
for Europe process, a more demanding target, to halt the loss of biodiversity by 2010, has
been adopted. For example, the EU Environment Action Programme specifies the objective to
protect and where necessary restore the tructure and functioning of natural systems and halt
the loss of biodiversity both in the European Union and on a global scale by 2010 (8).

For the 2010 target there had to be a European monitoring programme. For this programme
four lines of action should be followed. These are;

. Coordination of existing international monitoring networks

. Promotion of biodiversity monitoring across Europe

. Coordination of national information networks

. Ensure information available at the European level is policy relevant and useful to

everybody involved in halting biodiversity loss (8).

Compared to developed countries, for halting the loss of biodiversity in Turkey, smilar
programmes and strategies has been improved. In Turkey many politics, plans and
programmes has been developed for conserving biological diversity and sustainable use of
biological resources. Governments improved many strategies about conserving watery lands
and other watery ecosystems, wild life, forests, agricultural resources and the protected areas.
But there is still some requirements about this subject. Here are some recommendations for
conserving and sustainable use of biodiversity.

. As much as governments, local populations, work and industrial world agents and
individuals should attend the strategy. For achievement, a collaboration between society
organizations, private sectors and individuals should be made.

. For an effective collaboration, capacity and possibilities of Ministry of the
Environment, Ministry of Forestry, Ministry of Agriculture, Ministry of Culture and Ministry
of Private Environment Conserving should be improved.

. Legal arrengements for the implementation of Paris, Bern, Ramsar, CITES, Biological
Diversity and Contestation with the Desertification conventions should be immediately
completed.

. Inventory of rare and endemic plant and animals of Turkey should be done.

. Protecting areas in forest, mountain, steppe and water land ecosystems should be
increased and nurseries, propagation areas, seed gardens, clon parks and gene banks should be
constructed and supported by the in-situ and ex-situ conservations.

. Inventory of rare habitats which have national and international value with their wild
plant, animal and populations, should be done.
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. Conserving programmes should be developed for the areas outside of the protected
areas.

. Classifications in the protected areas should be eveluated afresh.

. In the plans for managing the protected areas, in-situ conserving should be basic and

there should be possibility for constructing absolute protect areas and ecological affected
region.

. Research and educating activities about biological diversity and conserving biological
diversity should be improved in the related departments of the universities.

. Forest ecosystem concept should again be defined in the laws.
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. Niliifer SEYIDOGLU?, Murat ZENCIRKIRAN?
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Geophytes that take place in abundance of Turkey’s flora, has been cynosure of scientists for
a long time because of their environment values, medical value and their commercial values.
First of all these geophytes were picked up for enriching the botanic gardens and in the
following years done for the purpose of trading. High percentage of requests and the
unconsciously picking up, have caused disappearance of some endemic species and
generations. Picking up, production and export of geophytes are disciplinated by the
regulations. As if they are compatible to CITES (Convention on International Trade in
Endangered Species of Wild Fauna and Flora) in terms of content and terminology, there is
still picking up from nature. In this sense, to know the environmental values of geophytes,
their importance, diversity, conserving and propagating, has been necessity. In this research,
the importance of geophytes in Turkey in terms of biodiversity, historical improvement and
development in the future, has been studied.

1. GEOPHYTES POTENTIAL OF TURKEY

Turkey is one of the richest countries of the world as to its plant diversity since it is situated
on a point where different phytogeographical regions (Europe, Mediterranean, Iran-Turan)
meet, and includes different ecologies and microclimates. Turkey’s flora includes 10754
plant-species in total 3712 of which are endemic, and this constitutes 4.30% of the plant-
species over the world. Taking into consideration that area of our country constitutes 0.53%
of the world’s land area, the richness of our country as to plant-species can be seen more
clearly (Arslan 1998, Zencirkiran 2002).

However our biological values are in danger due to corruption of environment and extreme
pickings from the nature for commercial purposes. In addition, increase in the population and
urbanization, opening new arable fields and over-pasturing, usage of agricultural medicines,
increasing tourism activities, forest fires, and works for extending existing roads or opening
new ones, mines, toxic gases arising from plants, constructions of dams, lakes and irrigation
facilities, and amateur botanists and unauthorized gatherers are some of the factors that
threaten biological values of our flora. In this context, the records of The World Conservation
Union (IUCN) show that 8 endemic species has died out and 46 endemic species are in danger
and 183 endemic species are possible to be harmed in Turkey (Baktir et. al. 1997, Ergun et. al.
1997, Aksu et. al. 2002 )

Uprooted from the nature and send abroad for commercial purposes, bulbous, tuberous and
rhizomatous (Geophytes) plants have suffered from the greatest harm in our country. Turkey’s
flora includes more than 600 geophytes species most of which fall under the scope of
Liliaceae, Iridaceae, Amaryllidaceae, Orchidaceae and Araceae families (Table 1).
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Table 1. Distribution of Geophytes by Families (Zencirkiran 2002).

Families Genus Species
Liliaceae 35 449
Iridaceae 6 91
Amaryllidaceae 8 31
Orchidaceae 25 150
Araceae 6 26

2. HISTORY OF EXPORTING GEOPHYTE AND CURRENT STATUS IN TURKEY
The export of wild flower bulbs was first commenced by Frans SLOSER in 1885. This person
who settled down in izmir began with this job by exporting the bulb in Galanthus elwesii and
Tulipa humulis from Toros mauntains, at first and extended as to involve the other flower
bulbs in time. His son, George SLOSER continued with his father’s job until 1975, by further
advancing it. However, he gave up this job after 1975 since the Turkish businessman has
began to be interested in subject especially after 1960 and has obtained the prevailance. Some
enterprising people from Akseki, and a firm established in Antalya obtained the necessary
licence in the years 1964-1965. In recent years, there have been 4 firms dealing with this job
(Zencirkiran and Mengii¢ 1999).

Pulling up the bulbs from nature had became a destruction at the end of 1970s and at the
beginning of 1980s, Galanthus was the most severaly destroyed species. The subject was first
taken under control with the regulation related to production, and export of natural flower
bulbs established in 1989; moreover, Association of Natural Flower-Bulb Growers was
established, being promoted by Ministry of Agricultural and Rural Affairs and Scientists. The
regulation was republished in the years 1991, 1995 and 2004 some changes on it.

The most important innovations introduced through these regulation were the limitations to
export, first from nature, and then both from nature and from commercial production, thus the
determination of a quota fort he country;moreover, the exportation of numerous natural flower
bulbs which were exported formally was banned, the number of species being exported was
reduced to 17-18 from 62 species. In view of these regulations, export ban and allowance
were catagorized into 3 groups considering the species (Table 2).
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Table 2. The Classification of Natural Flower Bulb Species to be Exported
(Anonymous 2006).

1. Natural flower bulbs for export from production
* Lilium candidum
* Sternbergia lutea

2. Natural flower bulb whose export was limited by quota or by other means

*Anemone blanda * Galanthus woronovi * Lilium martagon
*Arum italicum * Leucojum aestivum * Lilium cilicatum
*Cyclamen cilicicum * Scilla bifolia

*Cyclamen hederifolium * Urginea maritima

*Cyclamen coum *QOrnithogalum nutans

*Dracunculuc vulgaris ~ * Geranium tuberosum

*Eranthis hyemalis * Fritillaria persica

*Galanthus elwesii * Fritillaria imperialis

3. Natural flower bulbs whose export from nature was banned

* Allium sp. * Nymphaceae sp.

* Crocus sp. * Orchidaceae sp.

* Fritillaria (except F.imperialis and persica) * Arum sp. (expect A. italicum,
A. dioscorides)

* Lilium sp. (except L.candidum, L.martagon, * Pancratiim maritimum
L.cilicatum)

* Muscari sp. * Hyacinthus orientalis

* Sternbergia (except S. lutea) * Gentiana lutea

* Tulipa sp. * Iris (except I.tuberosum)

* Eminium sp.

* Cyclamen (except C.coum, cilicicum, hederifolium)
* Galanthus sp. (except G. elwesii and woronovi=
* Biarum sp.

These precautions gave results in a short time, thus the export was reduced 66 %, though there
were fluctuations according to years. The production studies were commenced to be
conducted more seriously, hence a part of the income from export was obtained from
production (Arslan 1998).

Our country signed the Washington Agreement in 1997 and became a member of CITES, so
the activities carried out based on CITES Agreement before were formalized.

The geophytes collected from the flora of our country are exported to European countries-
mainly to Netherlands, Denmark, Switzerland, Germany, Italy, England, Bulgaria and France,
also to USA and Japan (Ekim et. al. 1991, Cakirlar et. al. 1994, Zencirkiran 2002). Among
geophytes, the emphasis by export (more than 80 %) in on Galanthus, Erantis, Anemone,
Cyclamen and Leucojum (Table 3).
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Table 3. The number of each one of the important geophytes exported between the years
1975 and 2006 (Anonymous 2006)

Year Galanthus Eranthis Anemone Leucojum Cyclamen
1975 7.333.000 5.025.000 1.176.000 1.515.000 324.000

1984 40.000.000 12.060.000 9.675.000 13.165.000 5.000.000
1987 29.220.000 9.870.000 7.080.000 8.460.000 995.000

1990 30.000.000 10.040.000 13.275.000 8.120.000 1.475.000
1994 15.536.820 7.805.000 6.343.200 5.000.000 1.490.325
1995 6.325.700 7.500.000 7.500.000 2.996.000 1.708.985
2005 8.100.000 4.000.000 7.000.000 4.000.000 2.490.000
2006 8.100.000 3.500.000 7.000.000 4.000.000 2.550.000

3. ENVIRONMENTAL VALUE AND USAGE OF GEOPHYTES

Geophytes bear significant environmental value due to many features they bear such as
resistance to adverse environmental conditions, excellent genetic features, importance as
medical plants and utilizable in landscape applications. Therefore they should be protected
and their production should be increased. As geophytes have underground stems, they are
resistant to adverse environmental conditions. For example, geophytes are the first plants that
grow after forest fires. If the organs under the ground are not burnt, the starch within this
organ enables the plant to grow easily. Moreover, geophytes are hardly affected by the
drought and lead re-occurrence of vegetation since they include plenty of water.

Geophytes have excellent genetic features since they grow in different environments from
sea-level to high altitudes. Also the alkaloids, etc. in the geophytes enables them to be utilized
as medical plants and used in food industry. Particularly, the alkaloid called galanthamine
which is obtained from the plant Galanthus is used in physical therapy applied after infantile
paralysis, and the alkaloid called colchicines which is obtained from the plant Colchicum
autumnale is used in the treatment of gout and plant-improvement studies. Furthermore,
geophytes are preferred in landscape works such as house-gardens, parks, arboretums,
roadsides, golf courses and especially rock gardens. On the other hand, some geophytes in
our country such as Pseudocrocus and Orchis laxiflora, Allium spp., Arum italicum,
Fritillaria meleagris, Leucojum spp. are suitable for use in pools and ponds, and species such
as Allium moly, Iris reticulata Tulipa spp., Erythronium can be used in dry and well-exposed
areas and rock gardens as well as urban areas where open-space areas are in minimum level
and these plants can be used as container plants (Baktir et. al.1997, Zencirkiran and Tumsavas
2006).
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4. CONCLUSION

Geophytes, which constitute one of our natural assets, are threatened by the fast-developing
industry and urbanization, and for many years, they suffer from extreme uprooting from
Turkish flora for the purpose of sales. This caused damage in the natural habitats of the plants
and prevented seed production, and some species such as Galanthus sp., Eranthis hyemalis,
Anemone blanda, Scilla sp., Tulipa sp., Orchis sp., Hyacinthus sp. are faced with danger of
dying out.

Therefore;

* Production, growing and increasing works should be improved and production areas
should be established. Such works must be started urgently especially for the species which
began to die out.

* The environments where geophytes grow should be well-established, and natural
flora should be examined and taken into consideration in the event of urbanization and
construction works such as dams, roads, etc.

* Species should be determined once in a few years in order to learn whether
uprooting works have adverse effects on diversity of species.

* In the next decades, uprooting from the nature should be prohibited under the scope
of a program and exportations should be performed only after these species are cultured.
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Water quality was estimated based on the soil analyses and plant covers in the region next to
river stream. For this reason, correlation analyses between soil which has plant communities
in Akarcay basin and water that adjacent to the soil were carried out.

In the study area there are four plant communities called as Limonium lilacinum, Alhagi
pseudalhagi, Peganum harmala and Hordeum marinum. In the correlation analyses, B, Cl,
EC, K, Mg, Na, pH, SO, parameters of the soil and the water which are belong to the
communities were used. At the sample location points there are high correlations between the
water and the soil data. This relationship shows the effect of soil chemical parameters on the
water quality.

Moreover, the important parameters in the communities of Limonium lilacinum are B, ClI, EC,
K, Mg, Na, pH, SO, and for Peganum harmala are Ca, K, pV, and also for the communities
of Alhagi pseudalhagi the parameters B, Cl, Mg, pH, pV are important. Therefore, these
communities may be used as indicator for the parameters mentioned.

Key words: Akarcay basin (Turkey), Water quality, Vegetation, Soil, Correlation, Salt marsh
vegetation.

INTRODUCTION

The integrated evaluation of the parameters’ data of water, soil and living is useful in two
aspects in the environmental pollution monitoring and management studies: 1-Integrated
evaluation is more reliable than the separated evaluation and 2- One of the parameters can be
used as indicator for other parameters.

The integrated approach in environmental pollution and management have been used the for
decades: Isidori et al. (2004) presented a study on integrated environmental assessment of
Volturno River in South Italy. Dinges aimed to public health protection with respect to
aquatic vegetation and water pollution control (Dinges, 1978). Lyon and Gross purposed to
determine the patterns of plant diversity and plant-environmental relationship across three
riparian corridors (Lyon and Gross, 2005). He (2003) aimed a study which integrates
geographic information systems and agricultural nonpoint source pollution model to analyze
the effect of land use change on nonpoint source pollution in a study watershed. Norton and
Fisher (2000) investigated on the effects of forest on stream water quality in two coastal plain
watersheds of the Chesapeake Bay using correlation analyses.
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Scholz and Trepel (2004) investigated the effect of raised groundwater levels and extensive
land use on the water quality of heavily vegetated and groundwater-fed ditches in a riparian
peat land located in the River Eider Valley. Another investigation was made using correlation
analyses. In the study, the land use and land cover across 28 sub-basins within the Cosumnes
Watershed, CA (1989 km?) were correlated to nitrate-N and total suspended solids (TSS)
loading between water years 1999 and 2001 (Ahrearn, et al. 2005).

Increased concern over environmental degradation in recent years has led to expanded
programs for monitoring ambient water quality. A frequently stated objective of such
programs is the detection of present state in water quality. The traditional monitoring
activities comprise the laboratory analyses of the samples collected form some determined
sampling points in streams then the existing quality of water are determined. There are many
handicaps of this process such as: 1- sampling location is determined subjectively, 2- reaching
this sampling points sometimes is not possible because of natural conditions, 3- the cost of
transportation and laboratory analyses, 4- the results show only present concentration level of
the parameter but the parameter is highly affected by environmental conditions.

Main aim of the present study is to determine whether or not the vegetation can be utilized to
state the general situation of water quality, and to use it for consideration of nonpoint
pollution sources.

Moreover, other aims are: 1- soil-plant salinity relationship was purposed to decide using arid
vegetation plants, plants communities, salinity characteristic in the study area, 2- defining
ecological properties of halophyts which constitute a group in the plant communities due to
the special environment conditions, 3- constituting a base to Turkish vegetation maps which
will be realized in the future.

In calculations, the analyses results of 10 chemical parameters belong to water and soil in
Akarcay basin (Afyon, Turkey) were used. In addition these chemical parameters, discharge
values of the water, and sand, silt and clay rates in soil structure and four plant communities
in the sample point were used. Moreover, effects of chemical parameters of soil on the water
quality parameters were determined using statistical methods.

MATERIALS AND METHOD
Study area

Akargay basin is located at inner-west Anatolia (Fig. 1). The primary stream of the basin is
Akarcay stream with a length of 130 km. Akarcay basin is a graben kind and has clay density in
the ground. Its permeability is very small and the source of the stream is mostly surface water and
precipitation. In the basin, there are four thermal springs and the thermal tourism develops rapidly.
Thermal spring waters contain N+, K+, Ca++, Mg++, Cl~, HCO; and SO,
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Figure 1. Water and soil sample locations in Akarcay basin.

Sampling

Bimonthly sampling of water quality have been started at different times (Fig. 1) (SIHM,
2005). The calculations comprise discharges and 10 chemical parameters (B***, Ca'™, CI,
EC, K*, Mg™, Na’, pH, pV and SO,") concentration found in the water and the soil samples,
and also sand, silt and clay percentage (The quality parameters were written without their
electron degrees for easy edition in the following section). In the study area there are
halophytic plant communities which are adapted to salty soils.

According to seasonal alterations, there are four plant communities peculiar to both marsh and
arid region. These communities are Limonium lilacinum, Alhagi pseudalhagi, Hordeum
marinum and Peganum harmala. Especially, Limonium lilacinum plant community is peculiar
to this region. Halophytics, as an indicator plant in the soil contains, constitutes a group in the
plant communities due to the special environment conditions (Ankara Research Institute of
Rural Services, 2000).

The plant samples were collected in 2000-2001. Davis (1965-1988)’s “Flora of Turkey” and
also Gazi University’s and Ankara University’s herbariums were considered in the
identification of the plants. The vegetation of the region was classified according to Braun-
Blanquet (1932) method. The data on climate was received from General Directorate of
Meteorology (DMI), (Meteorological Bulletin 1990; Akarcay Revise Hydrological Research,
1981). 14 soil samples were taken from the 0-30 cms depth of the ground surface, and their
physical and chemical analysis were done in RIRS (Ankara Research Institute of Rural
Services) laboratories according to the methods determined by Tuzuner (1990).

Calculations

Calculations were carried out in four steps: 1- Means of water quality parameters were
calculated. 2- Distribution of the parameter concentration values of four sampling location
was presented. 3- Distribution of all parameters in every sampling location (quadrat) was
determined. 4- Correlation analyses between the simultaneous monitoring values of water and
soil parameters were performed. SPSS 10.0 statistical packaged program was used in
correlation analyses.
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RESULTS

Means of water quality parameters were presented in Table 1, and physical and chemical
properties of soil samples were presented in Table 2. Percent values of a parameter of water
and soil at one sampling location were presented in Fig. 3 and Fig. 4. Correlation analysis
results between the water and soil parameters were presented in Table 3.

Table 1. Means of water quality data.

P : Parameters, SL: Sample Location

P |SL|Mean| P |SL|{Mean| P |[SL|Mean| P |SL| Mean| P |SL|Mean | P |SL{Mean
1| 0.23 1(118.16 118.83 1{125.73 1| 25.91 1| 0.46
2| 0.46 2 1144.60 2 119.65 21168.19 2| 33.92 2| 0.53
B 3| 0.42 Cl 3(143.82 K 3 21.83Na 3164.62 PV 3 31.02Q 3| 1.73
4| 0.16 4 1180.86 4141.26 4 206.50 4| 36.89 41 1.34
1|67.98 1 1.12 1|22.10 1 7.49 1| 69.04
2167.20 2 1.27 2127.21 2 757 2| 96.24
CasTo1515C 3 1.37M9 3 26.28” 3 757°°4 3 105.45
4 |98.59 4 1.66 415154 4 8.21 4 1207.66

Table 2. Physical and chemical analysis of soil of four sample location in Akar¢ay basin

(TURKEY).
Physical . .
Analysis % Chemical Analysis
SL Plant CationSsOIUbIe Anions
Nol community |Sand| Silt |Clay Me/100 gr Me/100 gr pH| EC |pV| B
% | % | % |Na"| K* |[ca™|Mg™| I |sO,” Meéioo % |ppm
22.30|28.44]49.26|34.40| 1.20 |1.40] 0.60 |18.60[14.50/8.19] 2.550 |1.42| 6.24
, |Limonium  [21.85/30.8047.35[487.5/15.20[2.10| 1.70 |75.00[425.8/8.50] 20.20 [1.60| 881
lilacinum  [46.93(31.19]21.88/105.5| 1.45 [0.90] 0.10 |31.75|57.20[9.53 5.320 |1.82|14.46
21.5823.62|54.80/13.30| 0.68 |1.40| 0.70 | 5.60 | 2.08 |8.76] 1.400 |4.56/10.30)
63.42(22.97/13.61] 0.25 | 3.35 | 2.50] 0.40 | 0.80 | 1.80 [7.99| 0.523 [3.11| 0.24
, [Peganum  [56.61127.4915.90] 0.80 |11.90/2.70/ 0.20{ 3.35 | 6.75 [8.03] 1.262 [0.69| 0.48
harmala  |67.87|22.77/9.36 | 0.19| 3.60 |1.60| 0.70 | 0.25 | 2.14 |7.93] 0.488 |5.49] 0.48
59.21/25.07|15.71] 0.12 | 3.30 |1.90/ 0.60 | 0.25 | 1.77 [7.96] 0.480 |6.88| 0.64
5 [Hordeum —[28.26]41.57/30.18] 6.55 | 1.10 [0.90] 0.20{ 2.00 [ 1.05 [7.97] 0.694 [0.94] 2.72
marinum  [36.91[37.21]25.88]13.20] 0.30 | 1.20] 0.20 | 6.25 | 4.05 [8.29] 1.710 |0.34| 3.30
e 28.83(29.7341.45(86.00| 1.20 [0.70] 0.30 |40.00[41.90[8.64| 4.120 [2.63| 8.01
. Sejgélha . [24.54[29.74[45.7210.20[ 0.650.80[ 0.60 | 4.30 | 1.25 [8.62| 1.050 [4.49] 6.73
P 9 146.1929.52/24.29| 1.43 | 1.48 [1.40| 1.50 | 0.55 | 1.16 [8.06] 0.466 |5.45 1.60
23.12|31.58/45.30] 9.20 | 0.38 [1.40] 0.90 | 4.50 | 1.18 |8.25 1.119 [3.17| 3.64

SL: Sample Location
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Table 3. Pearson correlation coefficients (all the results are significant at 5% significance

level).
Sample Pearson correlation
location no coefficient
1 0.99345
2 0.98826
3 0.99055
4 0.97215

Research area located in B3 square in the grid system of Davis, and Limonium lilacinum plant
community is especially peculiar to this region (Davis, 1965-1988).

Limonium lilacinum Community: The dominant species of the community are Hordeum
geniculatum, Artemisia santonicum, Scorzonera parviflora, Lepidium cartilagineum subsp.
cartilagineum, Phragmites australis, Spergularia media and Plantago crassifolia. In study
field, the community exists in the alluvial soils. The soils have clayey structure. The soil
samples taken from the community are very salty, highly calcareous, organic material in the
samples varies from low to good and phosphorus in the samples varies from very little to
medium with a high level of potassium. The soils are characterized by little alkali and strong
alkali with respect to pH (Tuzuner, 1990).

Alhagi pseudalhagi Community: The dominant species of the community are Limonium
lilacinum, Phragmites australis, Hordeum geniculatum, Artemisia santonicum and Lepidium
cartilagineum subsp. cartilagineum. In the study field, the community exists in the alluvial
soils. The soils are in clay and loam structure. The soil samples taken from the community
location are very little salty, highly calcareous, organic material in the samples varies from
very little to high and phosphorus in the samples varies from very little to medium with a high
level of potassium. The soils are characterized by little alkali and strong alkali with respect to
pH (Tuzuner, 1990).

Hordeum marinum Community: The dominant species of the community are Apera
intermedia, Descurania sophia and Hordeum geniculatum. In the study field, the community
exists in the Brown soils. The soils are in clay and loam structure. The soil samples taken
from the community are very little salty, little calcareous, organic material in the samples is
very little and phosphorus in the samples vary from very little to little with a high level of
potassium. The soils are characterized by little alkali with respect to pH (Tuzuner, 1990).

Peganum harmala Community: The dominant species of the community are Hordeum
marinum, Apera intermedia, Capsella bursa-pastoris and Descurania sophia. The soils
structures are in silt and loam structure. The soil samples taken from the community are
saltless, medium calcareous, organic material in the samples vary from very little to high and
phosphorus and potassium in the samples are high. The soils are characterized by little alkali
with respect to pH (Tuzuner, 1990).
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DISCUSSION

In the study area, four plant communities were found. Especially, when 4 plant communities
were considered for plant-soil relation, it was observed that Limonium lilacinum plant
communities are well adapted to salty soils.

According to the Figure 2, in the SL4 (Sample Location no 4), the parameters Ca, Cl, EC, K,
Mg, Na, pH, SO, and Q show very important gradient. In the SL2 (Sample Location no 2), the
parameter B, as for in the SL3 (Sample Location no 3), B, Ca, EC, pV, Q have considerable
extra value. The discharges in SL3 and SL4 are more than the other two locations. In the SL4
which is downstream of SL3, the low discharge can be explained with the irrigation water
which is obtained from Akarcay.
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Figure 2. Percent values of water quality parameters (SL: Sample location no, V1: Limonium
lilacinum,V2: Alhagi pseudalhagi, VV3:Peganum harmala, V4: Hordeum marinum).
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Figure 3. Percent values of chemical and physical parameters of soil (SL: Sample location no,
V1: Limonium lilacinum, V2: Alhagi pseudalhagi, VV3:Peganum harmala, V4. Hordeum
marinum).

In Fig. 3, the SL2 has higher sand percent which is bigger than the sand percentages of SL1
(Sample Location no 1) SL3 and SL4. In the SL1, B, ClI, EC, Na and SO, have 50% amount
more than the other location’s parameters. Cumulative values were obtained from 4 location’s
values so exceeding of the 25% value is important. Therefore, B, Cl, EC, K, Mg, Na, pH and
SO, in SL1; B, Mg, pH and pV in SL4; Ca, K, pV in SL2 have more than 25%.
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Considering, Fig. 2 and Fig. 3 together, according to the sampling locations, the mean
percentage for water are SL1: 0.17%, SL2: 0.22%, SL3: 0.28%, SL4: 0.33% and for soil are
SL1: 0.45%, SL2: 0.19%, SL3: 0.14% and SL4: 0.22% when calculating means percents of
all parameters at one sampling location. Therefore variation ranges (max-min) of percent
values in water is 0.16% and for soil is 0.31%. This means that, water quality parameters have
less variation then the soil data. This can be explained with upstream downstream
relationship, because the concentration of a parameter in upstream is conveyed to the
downstream stations. This causes a more stable variation.

The summary of the above evaluations is:
For soil: SL1: Limonium lilacinum;Clayey soil; B, Cl, EC, K, Mg, Na, pH, SO,

SL2: Peganum harmala; Sandy soil; Ca, K, pV
SL3: Hordeum marinum; Silty soil;

SL4: Alhagi pseudalhagi; Clayey soil; B, Cl, Mg, Na, pH, pV, SO,

For water: SL1: pH;
SL2: B;
SL3: B, Ca, Cl, EC, pV, pH, Q;
SL4: Ca, Cl, EC, K, Mg, Na, pH, SO4, Q

Flow and soil parameters have strong correlation. Firstly, this result shows the stream water
quality affected soil parameters in important amount. Secondly, vegetations in arid lands are
typical indications of soil and climate. Halophytic vegetation which grows up in these lands is
socio ecological groups via media conditions and way of living similarities, however they
have not any relatives in systematical side (Yurdakulol and Ercoskun, 1990). Therefore, the
high correlation between water and soil parameters leads to the results as the plants which
need these chemical parameters in soil can be used as biotic indicator in ordert to estimate
both water and soil quality.

CONCLUSION

Vegetation, soil and water quality relationships were investigated in Akarcay basin. Water
and soil samples which belong to four different sample locations were analyzed and discharge
is measured and soil structures were determined. At the sample locations, four plant
communities called as Limonium lilacinum, Alhagi pseudalhagi, Peganum harmala and
Hordeum marinum were found and their degree for salinity were determined. Ecological
properties of halophyts special environment conditions were defined. Four plant communities
and sample locations may lead to the vegetation map which will be constituted in the future.

283



. International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

At the sample locations there are high correlation between the chemical parameters of water
and soil samples. These high correlations explain that the water quality parameters affect soil
parameters via the rain and irrigation return water. Moreover, at these sampling locations,
there are plant communities which need some special properties of the region. Therefore,
these plant communities can be used as indicator plants for general situation of water quality
and for non-detailed analyses of the quality. Furthermore, it can be stated that, the plant
communities as a halophytic plant can also indicate these properties of soils: Limonium
lilacinum; Clayey soil; B, ClI, EC, K, Mg, Na, pH, SO4; Peganum harmala; Sandy soil; Ca,
K, pV; Hordeum marinum; Silty soil; Alhagi pseudalhagi; Clayey soil; B, Cl, Mg, Na, pH,
pV, SO4.
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SHORT TERM EFFECTS OF ROYAL JELLY ON SPERM QUALITY IN
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(Oncorhynchus mykiss W., 1792).
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This research examined the sperm quality responses of dublicate groups of juvenile (299.4 g
initial weight) rainbow trout (Oncorhynchus mykiss W., 1792) that had each been fed daily to
satiation for 2 weeks one of two doses royal jelly added diets. In this investigation, 30
rainbow trout, at the age of 1 year old, were used. Fishes were kept placed into floating cages
at a temperature of 14.1 to 14.3 °C. Fishes were fed with a commercial diet consisted of
45.84 % CP. Food was provided twice a day at a daily feeding rate of about 1% of the fish
biomass. Fishes were seperated into two experimental and control groups randomly, 10 each.
Two doses of royal jelly applied in feed: 6 mg (0.6 mg per fish, Group Il) and 12 mg (1.2 mg
per fish, Group I) royal jelly mixed in 30 ml distelled water and added to feed (2.9 g per fish).
Control group given only feed (2.9 g per fish). Before and after the administration of royal
jelly orally at a dose of 0.6 and 1.2 mg per fish, sperm was collected by abdominal massage
during late spawning season. The results showed that the sperm motility and duration of
motility were increased significantly (P<0.05, 0.001) in the group | when compared with the
control and group 11. Sperm pH was decreased significantly (p<0.001) in the group Il. These
findings indicated that administration of royal jelly orally at a dose of 0.6 mg per fish
increased the sperm motility, duration of motility and sperm pH, but high dose royal jelly
decreased the sperm motility, duration of motility and sperm pH in juvenile rainbow trout.
Therefore the use of the royal jelly at a dose of 0.6 mg per fish during late spawning season
could be suitable.

Key word: royal jelly, sperm
Introduction

Royal jelly (RJ) is a nourishment made by nurse bees. It has been reported that RJ has several
pharmacological activities, such as antifatigue activity (Kamakura et al., 2001), antioxidative
activity (Nagai et al.,, 2001), antibacterial activity (Yatsunami and Echigo, 1985), and
immunostimulator activity (Heidrick et al., 1948). Also, RJ is used to regulate hormones and
to promote sexual vitality (Nagai et al., 2001).

Royal jelly contains essential fatty acids, amino acids, minerals, lecithin, vitamins A, D, E,
B5, B6, C (Kamakura et a., 2001). With numerous studies on vitamins, essential fatty acids,
amino acids, and minerals supplements on the literature, experimental formulas for the effect
of specific sperm parameters (motility, duration of motility, concentration and pH) in different
animals are based on established research. In sperm and testes there are high amounts of fatty
acids. N-arachidonoylethanolamide (anandamide [AEA]) is the main endocannabinoid
described to date in the testis.
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Cobellis et al. (2006) suggested that physiological role of endocannabinoid had a conserved
physiological role system in controlling the inhibition of sperm motility in mouse and rat. The
structures of some smaller proteins, such as protamins, have been studied. Protamines are low
molecular weight, highly basic proteins that replace histones and testicular basic proteins
during the development of mature spermatozoa, spermatogenesis (Lee and Cho, 1999).
Research has shown that trace elements, such as Se, Mn, and Zn, can alter reproductive
functions. Barber et al. (2005) suggest that trace minerals such as Se, Mn and Zn must act at
the reproductive tissue level during spermatogenesis to improve sperm quality. Vitamin A
insufficiency cause an increase in abnormal spermatozoa ratio (Coskun et al., 1997). In rams;
vitamin B1, B6 and B12 are found to be important with respect to the libido, sperm quality
and continuity of fertility (El-Darawany, 1999). Among primary suspected causes of male
infertility is seminal oxidative stress (OS). Antioxidant substances like vitamin C (ascorbic
acid) and vitamin E are effective on the damage of sperm motility caused of the active oxygen
groups (Jervis and Robaire, 2004). Salem et al., (2001) have established that ascorbic acid has
positive effect on rabbit sperm and serum testosterone quantity.

Rainbow trout (Oncorhynchus mykiss W., 1792) is one of the commonly used fish models, but
very little is known about the effect of RJ on sperm quality in this species. In this study, we
have examined the effects of RJ on sperm quality in rainbow trout.

Materials and methods

The mean total length and weight of specimens were 15.03 + 0.4 cm (Fig. 1), and 242.4 +
18.6 g respectively. Thirty 1-year-old rainbow trout were used in a study conducted on
floating cages (4 x 4 x 4 m dimensions) on the Atatiirk Dam Lake (37° 23°29°°03°”’N, 38°
34°38°°05””’E) in 2005. During the study, males were kept under natural lakewater condition.
Fishes were fed with moist pellets. The pellets contained 45.84 % proteins, 82.20 % organic
matter, 12.02 % lipit and 91.59 % dry matter. Food was provided twice a day at a daily
feeding rate of about 1% of the fish biomass (based on the weight of crude ingredients
without water added).

Fishes were randomly allocated into two treatment groups. Two doses of royal jelly ( Uludag
Bal Pazar1 Co.Ltd) applied in feed: 6 mg (0.6 mg per fish, Group II) and 12 mg (1.2 mg per
fish, Group 1) royal jelly mixed in 30 ml distelled water and added to feed (2.9 g per fish).
Also, control group given only feed (2,9 g per fish).

Collections of sperm were made at approximately 15-day interval from 7 February until 21
February 2005. Sperm samples were taken by applying gentle manual pressure to the
abdomen of fish. Anesthetic matter was not used for the collection of milt. After collections,
sperm samples were transported to the laboratory under cold conditions ( 7-10 ° C). In
collected milts; total volume of sperm (ml), percentage of spermatozoa exhibiting forward
motility (sperm motility, %), duration of forward motility of at least 5 % of the spermatozoa
in the field of view, spermatozoa concentration (number of spermatozoa x 10%ml) and sperm
pH were determined.
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Sperm volume was determined by the measuring pipette and expressed as ml. Sperm motility
was assessed by a similar procedure to that of Tekin et al. (2003) and expressed as a percent
of motile spermatozoa. One drop milt (0.5 ul), was placed close to another drop (10 ul) of
activating (0.03 % NaCl) on a slide placed under a microscope (x 400). Then, the two drops
were mixed and the motility of spermatozoa was observed at 7 °C. The duration of motility
was timed by chronometer from the initial contact between the solution and milt until forward
motility of at least 5 % of the spermatozoa in the field of view and expressed as seconds.
Spermatozoa concentration was determined using haemocytometer and expressed as humber
of spermatozoa x 10%/ml. Sperm pH were determined with a pH indicator strips (pH: 0-14;
Merck, Germany).

Statistical procedures

One-way analysis of variance (ANOVA) was used to compare the means of sperm parameters
at different times during the sampling period. Post-ANOVA multiple comparison of means
was carried out using a Tukey Test. Statistical analyses were carried out by Statistical
Analysis System (SPSS Inc. 1999). Mean + SD are given. Differences between mean values
were considered significant at p < 0.05.

Results

In the study, determined spermatological properties on control group and RJ given
experimental groups male fishes are shown in fig 1.
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Fig 1. Sperm volume of in juvenile rainbow trout males (n= 10) at different levels of RJ.
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Differences among the royal jelly groups with reference to sperm volume (fig 1) and
concentration (fig 4) were not significantly influenced by the royall jelly levels. The lowest
mean sperm volume was found in the control group. Mean of sperm concentration values of
all groups varied from 6.9 to 9.0 x10%ml. The highest percentage of forward motility of
spermatozoa (fig 2) was shown by group 2 (83.0 %) and differed significantly (P<0.05) from
the control group (57.0 %) and group 1 (68.0 %). The duration of motility decreased from
88.5 s of the groupl to 64.0 s of control group (fig 3). The duration of motility of groups 2
differed significantly from the density of other groups (P<0.001. Value of sperm pH of groups
2 were higher than that of the control group and 1 (P<0.001, fig 4).
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Fig 2. Sperm concentration of in juvenile rainbow trout males (n= 10) at different levels of
RJ. Different letter superscripts indicate means that were significantly different (P<0.05).
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Fig 3. Duration of Motility of in juvenile rainbow trout males (n= 10) at different levels of RJ.
Different letter superscripts indicate means that were significantly different (P<0.001).
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Fig 4. Sperm concentration of in juvenile rainbow trout males (n= 10) at different levels of
RJ.
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Fig 5. Sperm pH of in juvenile rainbow trout males (n= 10) at different levels of RJ. Different
letter superscripts indicate means that were significantly different (P<0.001).

Discussion

Sperm volume and concentration of group | were numerically greater than the other two
groups, but this was not significant statistically. Sperm volume and concentration were at
physiological levels. Sperm volume (1.83 ml) was similar to the mean of 1.59 ml reported by
Aral et al. (2004) in rainbow trout. However, the sperm volume of 7.20 ml in rainbow trouts
with 1 to 2 years old, reported by Tekin et al. (2003), was considerably higher than the
average obtained in this study. The mean spermatozoa concentration of 7.90 x10° /ml was
slightly lower than the range of 8.97 to 17.9 x 10° /ml, reported by other authors (Ciereszko
and Dabrowski, 1993; Babiak et al.,1999; Bloom and Ottobre, 2001; Babiak et al., 2002;
Tekin et al., 2003). The low sperm concentration could be related to the low ejaculate
volumes obtained in males. Furthermore, fish stock, or age, appear to influence sperm
concentration (Poole and Dillane, 1998).
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The significantly negative influence of high vitamin RJ dosage on the sperm motility and
duration of motility is more important, because fertilization varies with the changing motility
and duration of motility of sperm. To our knowledge, hitherto there have been no reports on
the effects of dietary RJ supplementation on sperm quality of male rainbow trout. The present
study is the first report on these relationships. Alterations in sperm motility and duration of
motility indicate a disorder in spermatozoa or its enviromental factors such as pH and ions.
Energy necessary for fish sperm motility is supplied in the form of ATP synthesized by
oxidative phosphorylation in the mitochondria and flagellum (Hayashi et al., 1987). Thus, the
deleterious effects of high level RJ on sperm motility parameters could be related to an ATP
depletion at a site independent of mitochondrial oxidative phosphorylation or a decrease in
ATP utilization. On the other hand, cations such as K+, Na+ and Ca 2+, cAMP, pH and
protein phosphorylation triggers the initiation of sperm motility in many fishes (Morisawa
1994, Darszon et al., 1999, Watanabe et al., 2003). The determinate influence that external
ions have on sperm motility to light the importance of ion channels in these crucial cell
processes. lon channels are key elements in sperm motility are inhibited by certain ion
channel blockers (Morisawa 1994; Florman et al., 1998; Publicover and Barrat, 1999;
Darszon et al., 2001; Watanabe et al., 2003). Alteration in ions of sperm could be decreased
sperm motility and duration of motility in high level RJ. Finally, it is possible that the low
level pH induced by high level RJ, acts as a inhibitor of depolarization of the cell membrane
and that the deleterious effects observed on sperm motion are an early functional reflect of an
toxic event. Also, a significant decrease of sperm pH in high level RJ diet was observed.

There was a significant (P < 0.05) decrease in sperm pH when male juvenile rainbow trout
were given feeds supplemented with 1.2 mg RJ (group 1). Studies on fishes, concerning the
relationship between sperm pH and dietary RJ supplementation have not been published so far
and, to our knowledge, the present report is the first one on this subject. However, sperm pH
and sperm motility in group | were higher than those control and group . These results are
consistent with a study that reported that the sperm of halibut Hippoglossus hippoglossus
exhibited the best sperm motility at a pH of 7.5-8.5 (Lim et al., 2004). Morisawa and Suzuki
(1980) suggested that fish spermatozoa acquire their motility during transition from the testis
to the sperm duct where pH is high. This suggests that 0.6 mg of RJ in feed may induce the
secretion of seminal plasma in the sperm duct, where pH was near to alkaline.

The results of this study show that excess of RJ in feed of male fishes led to a negative
influence on such semen parameters as sperm motility, duration of motility and sperm pH. In
conclusion, it seems clear that supplementing the feed with a moderate level of RJ (0.6 mg per
fish) improves male reproductive performance. It is therefore concluded that a moderate level
of RJ supplementation is beneficial for sperm motility, duration of motility and sperm pH of
male juvenile rainbow trout. However, further work is essential to confirm and extend these
findings.
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EVALUATION OF ALGAL FLORA OF INFRA-LITTORAL ZONE
FROM NORTH CYPRUS MARINE ECOSYSTEM™

Mehmet OZTURK"” Ergiin TASKIN' Oguz KURT? Salih GUCEL?
! Department of Biology, Faculty of Arts and Sciences, Celal Bayar University,
Muradiye-Manisa 45140, Turkey
2Environmental Sciences Institute, Near East University, Lefkosa, TRNC
mmozturk@hotmail.com, sgucel@neu.edu.tr

In this study, the marine algal flora of North Cyprus (from Yesilirmak to Gazi Magosa
Harbour), also distribution and abundance of species at coastal and benthic structure
examined. The material was collected with snorkeling and SCUBA and algae were preserved
in 4% formaldehyde in sea water and deposited in the Department of Biology (Celal Bayar
University, Turkey). Physico-chemical properties of sea water gathered with Water Quality
Checker (DKK-TOA). The photographs were taken using Sea&Sea G-8000 under water
camera system. Sea water parameters gathered from sampling stations (pH, temperature,
salinity, turbidite etc.) of upper-infralittoral zone, compared with the abundance of indicator
algae species. Two invasive species that green alga Caulerpa racemosa (Forsskal) J. Agardh
and brown alga Stypopodium schimperi (Buchinger ex Kutzing) Verlaque et Boudouresque
were found abudantly in the Gazi Magosa Harbour. The marine algal flora of North Cyprus
was compared with other Mediterranean Countries.

" This study is been supported by TUBITAK-TBAG.

INTRODUCTION

The marine algae of the Eastern Mediterranean Sea (Turkish Mediterranean coast and Levant
States) have been investigated by Mayhoub (1976), Ozturk and Giiner (1986), Ozturk (1988,
1991, 1996a and 1996b), Aysel and Gezerler (1996), Aysel (1997a and 1997b), Ozturk and
Taskin (1999) and Taskin et al., (2000, 2001, 2004). Several studies including or dealing only
with the marine algae of Cyprus have been made by Argyrou et al. (1999), Benli et al. (1999),
Verlaque et al. (2000) and Cirik et al. (2000).

Cyprus is the third largest island in the Mediterranean Sea (area 9251 km?) found at a distance
of 390 km north of Egypt, 75 km south of Turkey and 380 km from the Rhodes. Like most
parts of the Mediterranean, Cyprus is a tourist island that is visited each year by an increasing
number of visitors and tourism is the main industry in Cyprus (Stephanou, 1999). The Island
has a total of 772 km of shoreline, of which 404 km are in the occupied northern area (52%).

The aim of the present study is to increase the knowledge of the marine algal flora of North
Cyprus (from Yesilirmak to Gazi Magosa Harbour), also distribution and abundance of
species at coastal and benthic structure examined. However, sea water parameters gathered
from sampling stations (pH, temperature, salinity, turbidite etc.).
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MATERIAL AND METHODS

The material was collected with snorkeling and SCUBA and algae were preserved in 4%
formaldehyde in sea water and deposited in the Department of Biology (Celal Bayar
University, Turkey). Also, herbarium of species deposited in the Near East University
(Lefkosa, North Cyprus). Physico-chemical parameters of sea water gathered with Water
Quality Checker (DKK-TOA WQC 24) (Table 1). The photographs were taken using
Sea&Sea G-8000 under water camera system. Sampling was made from seven different
localities (Fig. 1).

Figure 1. Map of the study area showing sampling sites.

I. Yesilirmak: Yesilirmak is in the north coast line of North Cyprus. The general characteristic
of the shore is the rocky and bottom is the sandy. (Fig. 2)
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Figure 3. Pictures from Korugam station.

III. Girne (35° 20’ 44" N - 33° 19’ 42" E): Girne is in the north coast line of North Cyprus.
Sampling was made from two different localities: Girne Harbour and Kordon Blue. The
general characteristic of the shore of Kordon Blue is the volcanic rocky and big stones. The
bottom of the Girne Harbour is te sandy. (Fig. 4)

"5 .J "\-."3.“;- 4 )
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IV. Dip Karpaz (35° 36’ 22" N - 34° 26’ 53" E): The general characteristic of the shore of Dip
Karpaz is the rocky, sandy, retaining wall and pools. (Fig. 5)

Figure 5. Pictures from Dip Karpaz station.

V. Kumyal1 (35° 24" 59" N - 34° 07' 70" E): Kumyal1 is a fisherman shelter. Sampling was
made from shelter’s rocky. Bottom is sandy. (Fig. 6)

A e ﬁ.‘ :

igure 6. Pictures from Kumyali station.

VI. Salamis (35° 15" 49" N - 33° 54’ 48" E): Salamis is in the south coastline of North Cyprus.
The general characteristic of the shore of Salamis is the sandy and terrace. (Fig. 7)
- e - « . ; W

g -\ - -
- § - ¢
- el % Mt =

ures from Salamis station.
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VIIL. Gazi Magosa Harbour (35° 07" 16” N - 33° 57" 55" E): This station is in the south
coastline of North Cyprus. The general characteristic of the shore of Gazi Magosa Harbour is
the sandy, rocky, pools and terrace. (Fig. 8)

3

Figure 8. Pictures from Gazi Magosa station.
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Table 1. Physico-chemical parameters of sea water of North Cyprus.

International Conference on Environment: Survival and Sustainability 19-24 February 2007

Stations
Seasons Parameter . .
arameters Yesilirmak | Korugam | Girne E;F;paz Kumyali | Salamis fﬂizg;osa
pH 8.23 827 |853 |825 |815 |828 |834
Igmperat“re 19 18 19 187 185 |19 19
Salinity %o | 36.3 351 | 349 |364 |353 |353 |364

o [dO,mglt  |5.14 541 |596 |57 475 | 549 | 527

= Turbidity

o

& | NTU 5 4.1 4.3 4 4.5 3.4 11.8
pH 8.23 826 |828 |825 |824 |821 |826
Iémperat“re 28.4 29 286 |295 |305 |31 29.2

_ [ Salinity % | 33.9 37 368 |37.8 381 |37 37.3

2 [do,mglt |- - - - - - -

€ | Turbidity

2 | NTU 2.9 - 2.9 5.4 2 - -
pH - 825 |827 |842 |824 833 |83l
Iémperat“re i 286 |288 |269 |276 |287 |204

_ [ Salinity % |- 374 | 355 |367 |37.1 |363 |356

E [domgit |- - - - - - -

2 |y 0 23 |0 0 05 |19
pH 8.03 853 |835 |84l |834 |836 |828
Igmperat“re 16.3 147 |157 |161 |151 |148 |16.1
Salinity %o | 32.6 355 |361 |36 34 356 | 36.1

5 |dO;mglt 522 520 |602 |620 |561 |586 |6.42

< ng

S L‘#‘B'd'ty 10.8 108 |87 |82 |77 |35 |48
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RESULTS

In this study we are reported 41 taxa of marine algae (2 Cyanophyceae, 17 Rhodophyceae, 13
Phaeophyceae and 9 Chlorophyceae) from North Cyprus. These;

Cyanophyceae: Chroococcus turgidus (Kiitzing) Nageli; Oscillatoria curviceps C.Agardh.

Rhodophyceae: Erythrotrichia carnea (Dillwyn) J.Agardh; Acrochaetium daviesii (Dillwyn)
Nigeli; Ganonema farinosum (J.V. Lamouroux) Fan et Wang; Corallina elongata J. Ellis et
Solander; Jania rubens (L.) J.V. Lamouroux var. rubens; Hypnea musciformis (Wulfen) J.V.
Lamouroux; Callithamnion corymbosum (Smith) Lyngbye; Ceramium ciliatum (J. Ellis)
Ducluzeau var. ciliatum; Ceramium ciliatum var. robustum (J.Agardh) Feldmann-Mazoyer;
Spyridia filamentosa (Wulfen) Harvey; Wrangelia penicillata (C.Agardh) C.Agardh; Dasya
rigidula (Kiitzing) Ardissone; Chondrophycus papillosus (C.Agardh) Garbary et J. Harper;
Digenea simplex (Wulfen) C.Agardh; Laurencia obtusa (Hudson) J.V. Lamouroux;
Polysiphonia opaca (C.Agardh) Moris et De Notaris; Rytiphlaoea tinctoria (Clemente)
C.Agardh.

Phaeophyceae: Myriotrichia clavaeformis Harvey; Colpomenia sinuosa (Mertens ex Roth)
Derbes et Solier; Hydroclathrus clathratus (Bory ex C.Agardh) M. Howe; Halopteris filicina
(Grateloup) Kiitzing; Stypocaulon scoparium (L.) Kiitzing; Dictyopteris polypodioides (A.P.
De Candolle) J.V. Lamouroux; Dictyota dichotoma (Hudson) J.V. Lamouroux var.
dichotoma; Padina pavonica (L.) Thivy; Stypopodium schimperi (Buchinger ex Kiitzing)
Verlaque et Boudouresque; Cystoseira compressa (Esper) Gerloff et Nizamuddin; Cystoseira
foeniculacea (L.) Greville f. foeniculacea; Cystoseira foeniculacea f. tenuiramosa G.Garreta,
B. Marti, R. Siguan et R. Lluch; Sargassum vulgare C.Agardh.

Chlorophyceae: Phaeophila dendroides (P.L. Crouan et H.M. Crouan) Batters; Enteromorpha
linza (L.) J.Agardh; Ulva lactuca L.; Anadyomene stellata (Wulfen) C.Agardh; Cladophora
spp.; Caulerpa prolifera (Forsskal) J.V. Lamouroux; Caulerpa racemosa var. lamourouxii f.
requienii (Montagne) Weber-van Bosse; Flabellia petiolata (Turra) Nizamuddin; Dasycladus
vermicularis (Scopoli) Krasser.

Two invasive species that green alga Caulerpa racemosa var. lamourouxii f. requienii and
brown alga Stypopodium schimperi were found abudantly in the Gazi Magosa Harbour.

Cirik et al. (2000) reported 146 taxa of marine algae from North Cyprus. They give a
preliminary list of marine flora from North Cyprus. Argyrou et al. (1999) reported five
species from Moni Bay (Limasol, Cyprus): Caulerpa racemosa, Caulerpa prolifera,
Dasycladus claveiformis, Udotea petiolata and Dictyota mediterranea (Schiffner) G. Furnari
(as Dilophus mediterraneus). However, Caulerpa racemosa var. lamourouxii f. requienii was
collected from Gazi Magosa Harbour at 1 and 8 m depth in November 1998 by M. Verlaque
(Verlaque et al., 2000). In 1990-1991 massive growth of the green filamentous alga
Cladophora patentiramea, an indopacific species, occurred in the most touristic areas of Ayia
Napa area (Stephanou, 1999).
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The some general lists of the marine algae of Mediterranean Sea was made by Ribera et al.
(1992, 265 Phaeophyceae), Gallardo et al. (1993, 214 Chlorophyceae) and Gomez Garreta et
al. [2001, 271 Ceramiales (Rhodophyceae)]. But this lists do not contain any marine algae
from Cyprus because of studies on marine algae from Cyprus have not been done. This
project which aims determines marine algae Northern Cyprus is still in progress.
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Some population characteristics of M. mastacembelus living in Atatiitck Dam Lake were
investigated in this study. Total 249 samples were gathered between May-October 2005 from
the lake, 154 of 217 of total samples (%70,10) were male, whereas 63 of 217 of total samples
(%28,9) were female in sexuality determination.

Total lengths of samples changed between 18.9-74.1 cm, total weights of samples varied
between 26.4-1001.9 gr and ages of samples altered between 2t and 9t.

The highest gonadosomatic index (GSI ) values of females and males were 19.027 and
2.2206, respectively and the highest values were determined in june.

The regression formulas of total weight and gonad weight relationship in females and males
were y=0.1337X-7.731(R?=0.62) and y=0.0254X-2.7337 (R?=0.56), respectively. The
regression formula in total weight with egg number was determined as y=30.287X-729.46
(R?=0.81). The regression formula of total lenght-egg number relationship was found as
y=437.96X-11277 (R?=0.70).

INTRODUCTION

Mastacembelidae have a long series of well-separated dorsal spines, hence their name ‘spiny
eels’. Members of mastacembelidae are widely distributed in the Asia and Europa continents
(Vreven, 2005; Suesh et al, 2006).

There are only one species (M. mastacembelus; Bank & Solender, 1794) of this family is
existent mainly in Turkish freshwaters (Kuru, 1980). Latest distribution area of this species is
Tigris-Euphrates River Systems (Geldiay ve Balik, 1996).

Recent years, investigations on the some biological parameters (Kili¢, 2002) and reproduction
biology (Eroglu, 2004) of M. mastacembelus have been studied in Turkey. In addition, Pazira
et. al. (2005) have been studied on their age estimation and growth. However, no information
on this species exist about biology and ecology in Atatiirk Dam Lake.

M. mastacembelus is consumed with pleasure in local area and has commercial value. The
aim of the present study is to determine some biological characteristics of the current
population such as sex ratio, age, growth, reproduction properties from Atatiirk Dam Lake for
the first time.
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MATERIALS AND METHODS
Atatiirk Dam Lake, situated on the Euphrates River, is the largest dam lake in Turkey, and is
used for irri%ation and electrical energy production. Its area and volume are about 81,700 ha
and 48.7 km?, respectively. So, it has large amount fisheries potential.
The study was carried out on M. mastacembelus (n=249) specimens, which were obtained
with gill nets (15, 17, 20, 28, 30 mm mesh sizes) during the months May to October 2005
from the Atatiirk Dam Lake (37°21'45" N, 38°31'36" E).
After being caught, fish samples were fixed in formalin and brought to the laboratory, and the
fork lengths (L), and weights (W) were measured to the nearest 1.0 mm and 0.1 g
respectively.
The gonads were removed, dried and weighed. Sex was determined by examination of the
gonad tissue either by eye for bigger fish or with the aid of a microscope for smaller fish. The
monthly gonadosomatic indices (GSI) were calculated using the formula:

%GSI: Gonad weight (g) / Body weight (g) x 100
Sexual maturity was determined by observation of the stages of the maturation of gonads
according to Avsar (1998). The egg size was measured to 0.1 mm using a micrometer
eyepiece. The relationships between total length, body weight, and gonad weight and egg
number were calculated by exponential and linear regression.

Age determination of specimens
Samples obtained were moved to the laboratory for age determination; vertebra was examined
under a stereomicroscope (Nikon SMZ 2 T stereo, Tokyo, Japan).

RESULTS

Gonad Development and Spawning Period (GSI)

Gonadosomatic index (GSI) values for females (between May and August 2005) and males
(between May and October 2005) were found to be 0.965 — 19.027 and 0.606 — 2.220
respectively. In both sexes, the GSI values were found to be the highest in July.
Gonadosomatic index (GSI) values of specimens are presented in Figure 1 and 2.
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Figure.1l Gonadosomatic index (GSI) values of female M. mastacembelus
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Figure 2 Gonadosomatic index (GSI) values of male M. mastacembelus

The regression formulas of total weight and gonad weight relationship in females and males
were y=0.1337X-7.731(R?=0.62) and y=0.0254X-2.7337 (R?=0.56), respectively. Also, the
figures of the total weight and gonad weight relationship in females and males have been
given, respectively (Figure 3 and 4).
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Figure 4. Total weight and gonad weight relationship in males
Total weight with egg number

The regression formula in total weight with egg number was determined as
y=30.287X-729.46 (R?=0.81) and shown in figure 5.

308



. International Conference on Environment: Survival and Sustainability 19-24 February 2007
Near East University, Nicosia-Northern Cyprus

1988

30000

25000 y = 30,287x - 729,46

R? = 0,8123

20000

15000
S /
w 10000 /
.
5000 4M”/ .
0 n T T T T T T

0 100 200 300 400 500 600 700
W (g)

o. of eggs)
.
\'

Figure 5. Total weight - egg number relationship

Total length with egg number
The regression formula of total length-egg number relationship was found as

y=437.96X-11277 (R?=0.70) and shown in figure 6.
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Figure 6. Total length-egg number relationship
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Discussion

Total 249 samples were gathered between May-October 2005 from the Atatiirk Dam Lake,
ranging between 2 and 9 age group, 154 of 217 of total samples (%70.10) were male, whereas
63 of 217 of total samples (%28.9) were female in sexuality determination. Age groups of M.
mastacembelus living in the Tigris River varied between 1 to 9 ages, and 52.94 % of total
samples were male, whereas 47.06 % of total 187 samples were female in sexuality
determination (Eroglu, 2004). In relevant research on M. mastacembelus in the Sultansuyu
Brook, Beyler Brook and Karakaya Dam Lake consisted of 66 specimens, the age groups
ranged from 1 to 5 females, and 1 to 7 in males, In addition, %28.77, and %56.19, and 13.63
% were female, and male, and juvenile of the total specimens, respectively (Kilig, 2002).
Males were dominant in all three mentioned study. This result could be explained that females
may be renouncing the spawning areas after the spermiation immediately, and though males
have gradual spawning period, they are further along in their fishing areas than the females
(Nikalsky, 1969).

Total lengths of total 249 specimens changed between 18.9 to 74.1 cm, and total weights of
samples varied between 26.4 to 1001.9 gr. It was reported as 19.5 to 70 cm, and 19.5to 730 g
by Kili¢ (2002). This result indicated that population of the Atatiirk Dam Lake were greater
than the other localities.

In this study, estimated values of gonadosomatic index (GSI) of specimens are given in Figure
2 and 3. In the same species, the GSI values of females and males were 0.06 — 3.65 and 0.01 —
21.4, in Karakaya Dam Lake, respectively (Eroglu, 2004). The highest values showed that the
spawning season of M. mastacembelus in both study occurred in June.

The regression formulas of total weight and gonad weight relationship in females and males
are given in figure 4 and 5.

The regression formulas for females in Karakaya Dam Lake were estimated as y = 0.0013 X +
1.4182 (r=0.18 (Eroglu, 2004). These results were lower than the Atatiirk Dam Lake
population. This situation indicated that they have greater adaptation in Atatiirk Dam Lake.

The regression formula in total weight with egg number was presented in figure 6. The same
equation in the Karakaya Dam Lake was reported as y=27.048 X + 2079.1 (r=0.78) (Eroglu,
2004). This result was higher in the Atatiirk Dam Lake specimens (R?=0.8123) again when
compared with the Karakaya Dam Lake.

The regression formula of total lenght-egg number relationship was showed in figure 7. The

same feature in the Karakaya Dam Lake was found as y=437.96X-11277 (R®=0.70).
Similarly, these findings was higher in the Atatiirk Dam Lake specimens (R?=0.7071) again.
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In conclusion, owing to the Karakaya Dam Lake was being constructed nearer to the
downstream; the Atatiirk Dam Lake has lower altitude. Because of the lower altitude, and
existing more southern latitudes, could be bring about to higher temperature and more suitable
ecologic condition to the Atatlirk Dam Lake. It was reported that variations in fish growth in
length and weight can be explained as an adaptive response to different environmental
conditions such as temperature, and the quantity and quality of food (Nikolsky, 1963). In the
light of our findings, we can say that the Atatiirk Dam Lake has suitable habitat to growth and
reproduction for M. mastacembelus.
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Man is asignificant factor that effects biodiversity. Through his activity a new type of
landscape has been created since the Neolithic period which continues to change.
Anthropogenic changes are often irreversible, for instance forests changed into xerothermic
shrubbery (matorrals etc.) in the Mediterranean region or anthropic enlargement of steppes in
the lowland areas of the Carpathian Basin. Biological diversity changes how the environment
is used. Man, beginning with the first farmer (at the transition from a hunter-gatherer to a
grower), had to cope with spontaneous vegetation of the agricultual landscape — including
weeds. Conservation of rare and endangered species and habitats is one of the principles of
sustainable land use.

“Wanted” species

There are series of Central European works published addressing the problem of assessment
and conservation of spontaneous vegetation in the Central European agricultural landscape
(Stred’ansky, Supuka, Siposova 1997, Anderlik-Wesinger 2000, Nentwig ed. 2000, Holec,
Tyser, Soukup 2003, Fehér, Kostal, Koncekova 2005, Pinke, Pal 2005 etc.) that are focused
on

- dispersed wood and grassland patches in agriculrural landscape,

- conservation of rare and endangered arable land and meadow weeds,

- protection and restoration of accompanying vegetation — outfields, balks, etc.,

- endangered and vulnerable weeds ,,escaped form farmlands to semi-natural or natural
habitats.

The fourth group is the one less known. The non-arable herbaceous habitats in agricultural
landscape (and also out of it) are periodically disturbed by human manipulation and therefore
can also absorb the R-strategy species from the neighbouring arable lands. Some weed species
can be established there as casuals or permanent species. The occurrence of rare weeds has
been reported mainly in xerothermic grasslands on sands, loess and limestone or dolomites
(Tab. 1).
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Tab. 1. Selected rare and endangered weed species observed in semi-natural herbaceous
habitats with different levels of ruderalisation in SW Slovakia (Fehér, Kostal, Kon¢ekova
2005).

Weed species Threat and | Farmland
rareness Ruderalised grasslands
category
Adonis aestivalis L. LR cereals subxerothermic
ruderalised roads-side
Adonis flammea Jacqg. CRr cereals xerothermic herbaceous
habitats
Agrostemma githago L. CRr cereals casual road-side
occurrence, herb-
boundaries
Bupleurum rotundifolium L. vineyards, | ruderalised spots in
Enr cereals, Festucion valsiacae
abandoned | associations
fields etc.
Calcitrapa solstitialis (L.) abandoned | ruderalised grasslands
Lam. CRr fields,
vineyards
Carthamnus lanatus L. vineyards, | ruderalised grasslands
ENr abandoned
fields
Cyanus segetum Hill cereals casual road-side species
LR etc.
Linaria arvensis (L.) Desf. | EX arable urban area
land weed
Nigella arvensis L. VU arable disturbed xerothermic
land weed | grasslands
Polycnemum arvense L. arable uncovered plots in
land weed | xerothermic grasslands

Abbreviations: EX — extinct, CR — critically endangered, EN — endangered, VU — vulnerable,
LR — lower risk, r — rare.

The observed, extensively used semi-ruderal herbaceous habitats can provide convenient
conditions for rare weed species suppressed in the arable land. We can propose
implementation of non-intensive technologies (e.g. organic farming) as effective conservation
method for maintaining rare species in agricultural landscape.

More important could be conservation of rare weeds in arable land conditions (in fields) by
using following methods (c.f. Pinke, Pal 2005):

- protected (herbicide-free) field margins (the biodiversity in field periphery is higher
because of less effective agrotechnology, more compact soil, root competition of trees,
different light intensity, variable temperature and water balance)
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- sawing of weed seeds (danger of genetical side-effects!),

- extensive arable land use (lower fertilizer doses, no herbicides, usually lower crop density,
casual mechanical weed control etc.),

- segetal flora reserves (shallow animal-powered plough, hand-sawing of traditional grain
varieties, no use of agrochemicals, late hand-harvest, grazing of stubbles and fallows, wind-
cleaning of grains, use of own saw-seeds),

- organic farming,

- fallowing, set-aside (artificial decrease of high agricultural production and improving of
ecological conditions of soils),

- vineyard biodiversity protection (focused mainly on geophytes by no soil tillage during
winter).

Red list of rare and threatened weed species of Slovakia is under preparation. From almost
350 plant species which can be classified as arable weeds in the neighbouring Czech
Republic, 98 species are endangered or already extinct. The most important factors, which
influenced decrease of their abundance during the last decades, were changes in farming
systems and crop technologies, together with use of herbicides, intensive fertilization,
improved agrotechnics and crop seed cleaning (Holoec, TySer, Soukup 2003).

“Unwanted” species

The potential negative effects of weeds (very often aliens introduced from other countries) in
agricultural landscape are: competition with crops, the increase of protection costs, reduction
in crop and animal quality, decreased crop production, changes in water balance, human
health, decreased land value, reduced crop variety and aesthetic value. Invasive species also
effect species genetics (e.g. hybridization), population dynamics (e.g. abundance),
biocoenoses (e.g. species richness) and ecosystems (e.g. disturbance frequency). However,
losses to natural ecosystems are difficult to quantify (Booth, Murphy, Swanton 2003). The list
of expansive weeds of the Czech Republic and Slovakia includes 40 species (Jehlik ed. 1998),
the Ministry of Agriculture of the Slovak Republic consider as dangerous 12 expansive weed
species (Acroptilon repens, Abutilon theophrasti, Alopecurus myosuroides, Amaranthus spp.
except for A. retroflexus and A. hybridus, Ambrosia artemisiifolia, Ambrosia trifida, Cenchrus
incertus, Iva xanthiifolia, Lactuca tatarica, Setaria faberi, Sisymbrium volgense and Sorghum
halapense, MASR 1998). The Slovak legislation gives 7 invasive plant species (Heracleum
mantegazzianum, Fallopia japonica, Fallopia x bohemica, Fallopia sachalinensis, Impatiens
glandulifera, Solidago canadensis and Solidago gigantea (Country Act Nr. 24/2003) but there
must be more of them (c.f. Fehér, Koncekova 2005a).

The clustering of functional groups of neophytes (aliens introduced after 1492) may support
the development of their control methods. In accordance with the canonical correspondence
analysis (Canoco ver. 4,5 and CanoDraw for Windows ver. 4) synanthropic plant
communities are formed of aliens Abutilon theophrasti, Ambrosia artemisiifolia, Amaranthus
powelli, Artemisia annua, Cannabis ruderalis, Conyza canadensis, Helianthus annus, Iva
xanthiifolia, Panicum capillare, P. dichotomiflorum, P. milaceum, Rumex patientia and
Sorghum halepense. The group of invasive plant species of natural and semi-natural plant
communities is formed of Aster lanceolatus, A. novi-belgii, Bidens frondosa, Fallopia
japonica, F. x bohemica, Impatiens glandulifera, 1. parviflora, Solidago canadensis and
Stenactis annua. The species Conyza canadensis and Solidago gigantea are on the boundary
between the two groups and can be found both in synanthropic and natural and/or semi-
natural communities (c.f. Fehér, Konc¢ekova 2005b).
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Some neophytes of the Danube and Small Danube floodplain forests (for instance Impatiens
glandulifera, 1. parviflora) practically do not penetrate into the agricultural (productive)
landscape. While evaluating the occurrence of non-native plant species along the ecological
gradient we have found that the neophyte Stenactis annua grows equally successfully in
riparian stands as in ruderal sites in agricultural landscape. Similarly the species Iva
xanthiifolia occurs except field cultures also in riparian tall-herb nitrophilous phytocoenoses.
We have also recorded a penetration of populations of species Solidago gigantea and less
often also of the species Aster novi-belgii agg. from the alluvial Danubian meadows to
grasslands of agricultural landscape. The alliance Atriplecion nitentis (class Stellarietea
mediae, order Sisymbrietalia) includes typical plant communities that are the source of
expansive neophytes propagules in agricultural landscape.

To quantify the expansive weeds we selected an ,,amoeba“ type indicator (ray diagram,
cyclogram, radar-diagram). Changes in the irregular amoeba-shape line indicate changes in
the agro-ecosystem biodiversity (each x axis = abundance of one species). It helps to evaluate
ecological conditions of the environment (ecological gradient) and the effect of man on the
agricultural landscape. Their indicative value reveals the following phenomena (Fehér,
Koncekova 2005b):

a) ecological and environmental:
- expansive weeds tend to reduce biodiversity, unify phytocoenoses and zoocoenoses
(create mono-dominat communities )
- reduce ecosystem stability by breaking biota functional structure and relationships,
- draw off nutrients (especially N) and water,
- create sources of diaspores for further expansions and/or invasions.
b) socio-economic:
- reduce the yields of cultural crops (quantitative economic losses),
- by their presence they deteriorate some cultural plants (qualitative economic losses),
- many species are allergenic.
c) other:
- they often indicate the presence of natural and/or artificial corridors of propagation, and/or
closeness of foreign species propagules source (water currents, roads and railways, etc.).

It is advisable to use for ecosozological biodiversity evaluation with expansive weeds
indicators of the ,,amoeba“ type that include rare, protected and endangered species of
synanthropic plants. Additionally the proportion of the number of invasive and expansive
species with biosozologically valuable species should be considered. The weak side of such
an indicator is the fact that it takes the abundance of individual species into account only
semi-quantitatively (in case the number of sites is shown, the information about the size of a
population is missing). They may also be quantified by the rate of infection of the given area.
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Regional aspects of biodiversity changes in agricultural landscape (case studies)

1. Alluvial lowland: Zitny ostrov region

The land use in this region is very intensive. Valuable natural and semi-natural habitats and
phytocoenoses can be found in the alluvial forests of the Danube and Small Danube rivers
(partly protected), in small-size residual wetlands and alkali habitats (so called “slanisko”
habitats) and in xerothermic and semi-xerothermic semi-natural grasslands (Fehér 2003a).
Several red list species have been observed here, e.g. Apium repens, Blackstonia acumnata,
Nymphoides peltata, Senecio paludosus, Tithymalus lucidus, Trapa natans, Viola elatior etc.
(c.f. Cefovsky et al. 1999). There are some remarkable thermophytic weeds in arable land,
e.g. Heliotropium europeum, Hibiscus trionum etc. Crops and the “traditional” weed flora are
endangered by expansion of alien neophytes, e.g. Amaranthus powellii, A. blitoides, Ambrosia
artemisiifolia, Artemisia annua, Cannabis ruderalis, Chenopodium pumilio, Stenactis annua,
Iva xanthiifolia, Kochia scoparia etc. (c.f. Jehlik ed. 1998). Natural and semi-natural plant
communities are invaded by Aster novi-belgii agg., Fallopia x bohemica, Impatins
glandulifera, 1. parviflora, Lycium barbarum, Solidago spp. etc. (Fehér 2003a). The
diversification of landscape pattern is expected in the future.

2. Hilly region on loess: Zitava river basin

The land use is intensive, the valuable species are very rare, occuring mainly in the
xerothermic grasslands (e.g. Adonis vernalis, Artemisia pontica, Echium russicum, Lathyrus
nissolia subsp. pubescens, Nepeta pannonica, Orchis morio, Phlomis tuberosa, Rosa gallica
etc.). These Pannonic loess grasslands are threatened by land use change (ploughing), water
regime change, fertilization, natural succession, biological invasions and clay exploitation. A
long-term sustainable land use has been proposed including removal of expanding trees and
shrubs, mowing, grazing and regulated collecting or local burning of dry hay (Fehér,
Konéekova, Balazova 2004).

3. Sand dunes: Borska nizina lowland

Part of this region has been planted with pine trees, the rest is used for agriculture. In
agricultural landscape many rare plant species can be recorded: Dianthus serotinus, D.
superbus, Gypsophila paniculata, Helichrysum arenarium etc. (Fehér 2003b). In the past
there were many rare segetal and ruderal species, e.g. Adonis flammea, Agrostemma githago,
Apium repens, Bromus secalinus, Linaria arvensis, but nowdays you can find only few
valuable weeds there, e.g. Polycarpon tertraphyllum and Reseda phyteuma (c.f. Cefovsky ed.
1999). Along ecological corridors and on abandoned fields invasive plants can be observed
(mainly from the genera Aster, Solidago or Conyza), in human-close habitats Fallopia x
bohemica and Lycium barbarum, in herb-layer of pine forests or in their clearings Phytolacca
americana, in wetter habitats Imptiens parviflora. Ambrosia artemisiifolia expands
northwards in the region but also other new-coming weeds can be found (e.g. Amarnthus
albus, Artemisia scoparia etc.). In the Borska nizina region there is a territorial protection of
rare species, but management of invasive species is insufficient (Fehér 2003b). The sand
dunes vegetation is threatened by bad agricultural practices, afforestation, sand excavation,
recreation, industrial park establishment, fires etc. (Kalivodova et al. 2002).
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4. Fragments of alkali habitats: Danubian lowland

In the second half of the 20™ century as a result of the changes in management, many field
observations already gave only degradation of halophytous associations and the decline of
these species on those sites (for instance: ploughing away, fertilization, hydro-amelioration,
attemps of intense agricultural utilisation, afforestation, access grazing, straw storage,
ruderalisation, waste, earth works, recultivation, trucking out excrements, jubbing out divet
for gardening purposes, weed invasion etc.). The alkali habitats of Slovakia had a relatively
high biodiversity, which was well preserved in some localities (e.g. Mocenok). Some rare
halophytic plants penetrate into agricultural stands and poplar plantations, e.g. Camphorosma
annua, Scorzonera parviflora, Artemisia santoncum subsp. patens, Plantago tenuiflora etc. in
Velké Kosihy (Fehér 2003a) and others infiltrate the village/urban areas, e.g. TvrdoSovce
(Fehér, 2000, ined.). Long-time survival of fragmentary, but valuable alkali habitats in
Slovakia is questionable. Introduction of grazing by sheep, no water balance changes aand no
fertilization are expected in these areas.

Summarized principles of biodiversity management in agricultural landscape

The importance of biodiversity management in agricultural landscape of Central Europe is
growing (Sabo, Subova, Kovaé et al. 1999, Angyan, Tardy, Vajnané-Madarassy eds. 2003,
etc.) and the landscape ecological aspects of sustainable land use in Slovakia have been
studied in detail (Izakovicova, Miklés, Drdo§ 1997, Hrn¢iarova 2001, Demo, Latecka eds.
2004 etc.). It is not a side-activity but a healthy production supporting management practice
and a pillar of the agroecosystem stability. The most important headlines of biodiversity
management in conditions of intensified or disturbed agricultural landscape of SW Slovakia
are:

- high proportion of natural or semi-natural vegetation (forests, grasslands etc.),
- high structural diversity (mosaics, pattern),

- low chemicals in-put (herbicides, pesticides etc.),

- low nutrients content in soils (mainly N and P),

- slow changes in landscape.

A sustainable and diverse agricultural landscape can be supported by many practices:

1. Extensive and/or traditional land use.

Traditional landscape structure (pattern) is needed with valuable bio-centres (woods, ponds,
managed grasslands etc.) and bio-corridors (tree-raws, hedges, brooks etc.). Small land strips,
traditional tillage, ecologically designed crop rotations, cultivation of old crop species and
varieties (they have been resulted by a long-term selection, adopting to the local
environmental conditions) and fallowing are needed. Vineyard and orchards can be included
with mechanical weed regulation and anti-erosion measures (grass under-growth etc.).
Priorities in animal breeding are: traditional breeds, nutrients feed-back to plant production
(organic materials, N and P, etc.) and extensive breeding.
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2. Maintenance of meadows and pastures.

- On loess soils: extensive grazing, removal of expanding woods and shrubs, no
fertilization;

- on sandy soil: sensitive ecosystem with low production, extensive grazing (with low
number of animals), no afforestation;

- on slope (or karst) steppes: grazing by sheep, max. 1 mowing per year, no fertilization,
tree seedlings removal,

- in wetlands: water balance control, mowing (grazing is not very effective), management
of invasive plants.

3. Permaculture and organic farming.

Ecological farming protects the good soil conditions, increases the biodversity (includng
spontaneous flora, fauna and microorganisms), does not pollute the environment and produces
high-quality bio-products.

4. Agquaculture (fish etc.), apiculture, reed cultivation, energy plants etc.

Additional, expected actvities in a sustainable agricultural landscape. Energy plants (Salix
viminalis etc.) provides biomass for energy production from renewable resources. Energy
plants production is under study at the Slovak Agricultural University (experimental
plantations).

Planning sustainable agricultural systems under special conditions has been prepared for
Slovakia, including systems for the areas endangered by erosion, around water reservoirs,
influenced by the ground water table etc. (Demo, Latecka eds. 2004). One of the most
important ecosystem-oriented strategies is organic farming. Slovakia has a national regulation
for organic farming (Country Act Nr. 421/2004). The organic agriculture is operated and/or
supported by several organizations and institutes, e.g. farmers associations Ekotrend and
Natural Alimentaria, the Central Control and Testing Institute in Agriculture
(CCTIA/UKSUP), the certifying body Naturalis etc. The Institute for Scienetific and
Technical Informations for Agriculture (ISTIA/UVTIP) provides advisory services. The crop
production produces mainly cereals and forage crops, the organic animal husbandry is focused
on cattle and sheep breeding. Unfortunately there is a considerable fluctuation in number of
organic farms and there are many problems to be solved in the future: the farms need a more
effective system of governmental support, a high level advisory network and a functioning
market, as well (Tab. 2).
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Tab. 2. Evaluation of organic farming in Slovakia (Fehér, Venglovsky 2006).

Strong points

Weak points

Needs for further research
and cooperation

Organic farming in general

- good legal background
(Country Act 421/2004)

- no considerable scandals
are known

- no effective support and
advisory organisations

- weak bio-product market

- fluctuating number of
organic farms

- higher governmental
support

- create more effective
advisory system

- improve the bio-product
market

Organic plant protection

- use of effective biological
control agents

- international projects

- no complex monitoring
and regional/national
survey

- minimum information in
media

- deal with more
information

- better monitoring system

Organic seed and propagation material

- regulations applied
- organic seed database

- low level of organic seed
production

- few organic seed
companies

- not enough organic seed
on the market

- higher seed production
- more research projects

Organic animal husbandry

- registered local and
imported breed

- wide-spread organic
grasslands

- no effective governmental
support

- animal breeding not very
profitable

- effective governmental
support

- improve market
conditions

Organic agrotechnology

- effective crop rotation

- locally: good soil tillage
practices

- projects in process

- no new machinery
- no effective support

- more governmental
support

- implementation of
research results into
practice
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Organic weed management

- relatively high
biodiversity in agricultural
landscape including rare
weed species

- long-term projects

- expanding alien weeds

- no effective measures
against some perennial
weeds

- create central monitoring
and weed database system

- more information about
rare weed species
management

Organic soil fertility improvement

- functioning national soil
monitoring system

- central database (GIS

- soil erosion,
acidification, compaction

- institutional problems (the

- more research projects
with practical out-put

- independent research

based) research is loosing its institute

independence)

To maintain a high agrobiodiversity in the future, Slovakia will need:

- biodiversity montoring in the agricultural landscape (indicators for biodiversity and
substainable agriculture, c.f. Biichs ed. 2003, Fehér, Kon¢ekova 2005b, Jargensen, Costanza,
Xu eds. 2005, etc.),

- more local varieties in agricultural production and breeding (pest resistent, low
temperature resistent etc.),

- considering the global changes (global warming etc.),

- include alternative plant production (e.g. energy plants),

- no GMO (danger of genetical erosion).

Conclusions

Anthropogenic changes in agricultural landscape are very often irreversible and biological
diversity changes how the land is used. The phytodiversity of agricultural landscape is
consisted of cultivated plants (field crops, fruit trees etc.) and spontaneous vegetation (field
and meadow weeds, abandoned fields, balks, riparian and road-side habitats etc.). The rare
and endangered local cultivated species are preserved in field conditions or in gene banks (the
Slovak Agricultural University in Nitra maintains in situ and ex situ gene banks of selected
traditional species and cultivars of plants). The spontaneous vegetation also contains rare,
endangered or vulnerable plant species and/or archeophytocoenoses. These species and their
communities are threatened by intensive land use (mechanical regulation, chemical treatments
etc.) and expansion of invasive plants. The occurrence of invasive plant species and expansive
weeds is not desirable in the agricultural landscape, that is why it is necessary to monitor them
systematically and evaluate those findings. For the time being a universal indicator for their
evaluation has not been created. We can recommend for this purpose a universal graph of
,,amoeba“-type, including the flexibility to change species composition, which complies with
the basic criteria for development of sustainable landscape indicators.
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It is easy to use and cheap. Biological indicators can be combined with economic evaluation.
Management strategies and control methods of sustainable land use have been evaluated and
proposed for local conditions in SW Slovakia (extensive and/or traditional land use,
maintenance of meadows and pastures, permaculture and organic farming, aquaculture,
apiculture, alternative plantations).
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SOME ECOLOGICAL CHARACTERISTICS OF AGROPYRON
TRICHOPHORUM IN SUMMER RANGELANDS IN THE NORTH OF
IRAN( MAZANDARAN)

Ghasem Ali DIANATI TILAKI
Tarbiat Modaress University, Faculty of Natural Resources and Marine Sciences,
Department of Range Management, P.O.Box 46414-356, Noor-IRAN
dianatitilaki@yahoo.com

Agropyron trichophorum is one of the perrennial species of Gramineae family that found in
summer rangelands in the north of Iran —Mazandaran. The objective of this research was to
study the relationships between some invironmental factors and distribution of Agropyron
trichophorum in order to find the most effective factors in the separation of the vegetation
type in this rangelands.Sampling of soil and vegetation in the plant units were performed with
randomized —systematic method. Soil samples were taken in 0-30 and 30-60 centimeters
depths in each quadrat. Multivariate techniques CCA (Canonical Correspondence Analysis),
were used to analyse the collected data. The results showed that the vegetation distribution of
Agropyron trichophorum was mainly related to soil texture, elevation, slope and animal
grazing.

Key words: Ecological characteristics, Agropyron trichophorum, CCA

1. Introduction:

In order to better understand and manage rangeland ecosystems, It is important to study the
relationships between environmental factors and plants in these ecosystems. Topography
affects soil and climate, in addition to affecting temprature and evapotranspiration, makes
deeper soil and higher content of organic matter, that result in luxurian vegetation in the
northern aspects in comparison to the southern ones( Jeenny, 1980). Effects of environmental
factors on plant cammunities have been the subject of many ecological studies in recent years.
Leonard et.al. (1984) found that vegetation cover had strong relationship with temperature
and soil moisture . other soil chracteristics, directly or indirectly, influence the two mentioned
parameters( Jafari and et.al., 2004). Study of rangelands production in Kavir-e-phino, located
in the Hormozgan province, showed that some variables, such as slope, aspect, saturation
moisture percentage and soil depth had the most effective role in the yield of plant species (
zare, 1998). Makarenkov and legendre (2002), investigated that effects of water content and
reflection of soil radiation on the vegetation cover percentage of Calmagrostis epigejos and
Corynephrous canscens using multivariate analysis such as CCA, RDA and non-linear
regression, they found that Calmagrostis epigejos is the indicator of wet sites while
Corynephrous canscens is indicator of dry sites. To determining which factors control the
presence, number and relative abundance and plant species remains a central goal in ecology.
The main purpose of these research was to study the relationship between topographic,
edaphic factors and animal grazing with distribution of Agropyron trichophorum, to
determine the most strong factors affecting the separation of Agropyron trichophorum.
Understanding relationships between ecological variables in a given ecosystem helps us to
apply these. Findings in management, reclamation of similar regions.
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2. Materials and Methods:

2.1. study area

Ghahardangeh Rangelands are located in the northern slopes of the Alborz mountainous
regions of the Mazandaran province in North of Iran. The maximum elevation of the region is
4010meter above sea level, in Chaharno mountains and the minimum elevation is 1200m asl
in the Allicola. The climate varies from cold to moderate. Average annual precipitation of the
study area ranges from 790.8mm. minimumpercipitation is recorded in july and may( Dianati,
1999), meteorological data were calculated for a 10 —year period.

2.2. Data collection

Based on field survey vegetation were identified. For this study were selected four vegetation
units with names: Agropyron trichophorum — poa paratensis( Ag.-Po.), Agropyron
trichophorum- Dactylis glomerata( Ag.-Da.), Bromus tectorum- Stachys byzantina-
Agropyron trichophorum( Br.-St.-Ag.), Stachys byzantina-Agropyron trichophorum(St.-
Ag.).In each vegetation units, soil and plant attributes were described within quadrats located
along three transects. Quadrats size was determined for each vegetation unit using the
minimal area method. Sampling method was randomaized systematic. Soil sample were taken
between 0-3- and 30-60 cm layers. Measured soil factors included texture ( determined by
Bouyoucos hydrometer), organic carbon (OC) determined using walkley and black, 1979), PH
determined by PH meter, nitrogen(N) determined by using kejeltek analyzer and animal
grazing determined by hight-weight method( Mesdaghi, 1994). In quadrat locations, elevation
and slope( using GPS) recorded. All sampling sites were located in the northren aspect.
Finally, data were analysed by Canonical Correspondance Analysis( CCA).

3. Results

CCA is a kind of technique that shows non-linear relations between species with
environmental factors and chooses the best weights for environmental variables. According
to table 1 and 2, first axis( eigenvalue = 0.023). correlation between the first axis and species-
environmental variables was 1.00 and monte-carlo permutation test for the first axis was
highly significant ( P=0.01). the second axis ( eigenvalue=0.006). Sum of canonical
eigenvalues 0.031. correlation between the second axis and species- environmental variables
was 1.00. In addition, the monte-carlo test for the second axis was highly significant(
P=0.001). Cumulative percentage variance between the first axis and species- environmental
relation was 73.9%. Cumulative percentage variance between species- environmental relation
and the second axis was 94%.
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Table 1. Canonical Correspondence Analysis for environmental data.

Axis 1 AXis 2 Axis 3
Eigenvalue 0.023 0.006 0.002
Vegetation units- environment correlations 1.000 1.000 1.000
Cumulative percentage variance of vegetation unitdata  73.90 94.0 100.0
Cumulative percentage variance of
vegetation units- environment relation 73.90 94.0 100.0

Table 2. Monte Carlo test for vegetation units-environmental correlation.

AXis Vegetation units-environment Mean  Minimum Maximum P
correlation
1 0.96 0.895 0.92 0.97 0.01
2 0.98 0.945 0.90 0.99 0.01
3 0.91 0.90 0.85 0.95 0.01
Elcv.(m).
Slop(.),
Clay(.).
R P Sand(.)
: \'M\k .\v A
BrSt- N()
PH C(.)

‘oc(.)
'GRA(.)

Fig. 1. CCA diagram of the environmental data. for vegetation unites and variables
abbrevations, see Appendix A .

Figure 1. shows the relationship between site and environmental factors( edaphical and
topography factors). Indicator enviropnmental factors of the first and second axes in
vegetation unit of Agropyron trichophorum has a direct relationship with elevation and slope
and an inverse relationship with animal grazing.
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4. Conclusion

The results showed that in the study area, among different ecological factors, the distribution
of Agropyron trichophorum was correlated with topography such as, elevation and slope, soil
texture and animal grazing factors. More dense of Agropyron trichophorum was in the high
elevation, steep terrain and light to moderate animal grazing. Because of carbon , organic
mater and nitrogen of soil min the intensity grazing area, Stachys byzantina was dominant
species an Agropyron trichophorum sub-dominant, If intensity grazing to be continue,
Agropyron trichophorum will be omitted. In the study area Agropyron trichophorum was
dominant in the light to moderate grazing with the more than 20% slope and clay-sand texture
and elevation >2000 m, and Dactylis glomerata combinated unit vegetation with Agropyron
trichophorum. Aghajanlou and et.al., (1999), Dianati, (1999) and Vahedy, (2003) showed
strong relationships between vegetation pattern and topography factor., al so land form
contorols distribution of rangeland plant species.

Appendix A

Abbrevations of the vegetation unites and environmental factors.

Agropyron trichophorum — poa paratensis (Ag.-Po.)
Agropyron trichophorum- Dactylis glomerata (Ag.-Da.)
Bromus tectorum- Stachys byzantina- Agropyron trichophorum ( Br.-St.-Ag.)
Stachys byzantina-Agropyron trichophorum (St.-Ag.)
Elevation(m) Elev
Slope slop

Clay clay

Silt silt
Animal Grazing GRA
Nitrogen N

Carbon C
Organic Carbon oC
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HERACLEUM L. (UMBELLIFERAE) OBSERVED FROM ITS DNA
SEQUENCE DATA
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ITS sequences of ribosomal DNA may provide a valuable source of intraspecific markers for
population-level studies in Apiaceae. These regions appear well suited to comparisons among
related species and/or closely related genera. We attempt to formulate more precise
hypotheses about relationships of Heracleum L. species within Apioideae using evidence
derived from ITS sequences. Of special ecological and economical interest are those species,
which have been introduced by humans and rapidly spread in their new environment. Some
invasive species threaten biodiversity in natural habitats by displacement of native biota
through competition, hybridization or predation and the effects invasive species have are not
only ecological but also economic. These plants could not die in the year that they were
created; any mortality within the first year was already considered in the offspring values.

The northern hemispherical genus Heracleum has its center of diversity in the mountain
regions of Asia (SW, Middle, The Caucasus), Europe ( W, Central, SW, S, SE, E), and Africa
(N, NW). Our Heracleum species share distribution areas approximately from 1000 m to
>2000 m height levels. Habitat preferences of these species differ from moist valley margins
to high mountinous areas.

We obtained phylogenetic trees using ITS DNA sequence datas of Heracleum species.

H. pastinacifolium Koch., the most advanced species of all Heracleum genus, was collected
from North west Anatolia at 2000 m height. This species is perennial and not aromatic with a
collar of broad flat fibres. It preferes rockier habitats than the other species, and extremelly
variable in indumentum. This species is variable complex and allopatrick and has subspecies
from North-east Anatolia up to 3500 m height levels.

These results will provide the resolution necessary that will lead to a through understanding of
the historical relationships within this large and taxonomically complex subfamily of
Apiaceae. The phylogenies infered using these molecular datas and their shared life history
reflect the species phylogeny.

Key Words: Apiaceae;Cladistic relationships;Heracleum;ITS sequences;Molecular
phylogeny;Nuclear ribosomal DNA
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Introduction

Apiacea (Umbelliferae) is one of the best known families of flowering plants, and include
many family edible plants (e. g., carrot, parnsnips, parsley, celery, fennel, dill, anise, cumin),
because of its characteristic inflorescences and fruits and the distinctive chemistry, reflected
in odor, flavors an deven toxicity of many of its members.

This family is very large and taxonomically complex. Fruits of Apioideae exhibit extreme
variation in over all form and detail, these structures have been relied up on extensively in
various classifications at all taxonomic levels. Characters of the fruit include its general shape,
degree of compression, the presence or absence of wings, ridges, hairs or spines, the form and
arrangement of spines and ridges. However, dispite this wealth of information, there has been
little speculation of phylogenetic relationships within the subfamily.

This genus is perennial or monocarpic, tall or dwarf herbs, variable infacies often aromatic
plants. Sepals are minute. Petals are white or sometimes pale greenish (1). Fruits of
Heracleum L. genus are spiny or small glabrous ones. The fruit compressed laterally at right
angels to the comissural plane, Each mericarp commonly bears five primary, longitudional
ribs or ridges that contain the vascular bundles: three dorsal and two marginal (or lateral),
with the ribs filiform or awinged.

Many members of this genus, including many of the sub-species in this species, contain
furanocoumarins. These have carcinogenic, mutagenic and phototoxic properties. Turkey is an
acknowledged centre of biodiversity in the middle-sized Umbelliferae genus Heracleum, and
most probably, the main area of its origin and primary diversification (1). This suggests that
the genus is worthy of furter studies in Turkey. We undertook to formulate more precise
hypotheses about diverse species comprising Heracleum genus. (Umbelliferae). This goal is
especially important for Apioideae, which has served as an important system in many
evolutionary studies.

Nuclear ribosomal RNA genes provide markers for retrieving phylogeny at a variety of
taxonomic levels (2). The nuclear ribosomal RNA genes of higher plants are organized in
long, tandem repeating units (3). Each repeat unit consists of a single transcribed region for
the 18 S, 5.8 S and 28 S ribosomal RNA’ s, two small internal transcribed spacers (ITS1 and
ITS2) and a large external nontranscribed intergenic spacer (IGS) (4; 5).

ITS region of nuclear ribosomal DNA (rDNA) contains an evolutionarily highly conserved
sequences and suitable variation within sequences. This region was appeared to be useful for
phylogenetic analysis of angiosperms. ITS plays a rol in ribosomal maturation and processing
of small and large-subunit rRNA’s (6; 7; 8). The evolutionary origin of the ITS is considered
to be intron-like structure (9).

The entire nrDNA repeat unit is present in up to many thousands of copies arranged in
tandem repeats at a chromosomal locus or at multiple loci. This high copy number promotes
detection, amplification, cloning and sequencing of nrDNA. The small size of the ITS region
and the presence of highly conserved sequences flanking ITS make this region easy to
amplify, even from herbarium material. The gene family under goes rapid concerted evolution
via unequel cross-over and gene conservation (10; 11; 12).

In this study, We attempted construction of the phylogenetic history of this perennial
Heracleum genus using ITS sequence datas and their general habitats.
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Materials and Methods
Plant Material Collection

Fruits of 7 Heracleum species collected from Turkey were indicated below table. These plant
materials kept -20 °C until we exemine.

Table 1. Origin of samples and GenBank accession numbers of ITS1 and ITS2 sequence
of Heracleum species.

Species

Locality and Collector
Accession No.

GenBank

H. pastinacifolium
Koch.

Karabiik-Karaagac, Keltepe,
1800-1900 m. Rocky areas.

ITS1: AM168434
ITS2: AM167908

H. trachyloma Fisch &
Meg.

Kars-Sarikamis.
1900 m. Moist places, valley margins

ITS1: AM167909
ITS2: AM167910

H. sphondylium L.

Ankara-Kirikkale,

900 m. Road margins, valley margins.

ITS1: AM167911
ITS2: AM167912

H. antasiaticum Manden.

Erzurum-Askale,
38 km. Soguksu bridge. 1270 m.

ITS1: AM167913
ITS2: AM167914

H. sosnowskyi

Rize-Camlihemsin,
400 m. Water side. Moist leafes

ITS1: AM167915
ITS2: AM167916

H. persicum Desf.

Agri-Eleskir
2060 m.

ITS1: AM167917
ITS2: AM167918

H. crenatifolium Boiss.

Konya-Hadim
800 m. Valley margins

ITS1: AM167919
ITS2: AM167920

F. asparagifolia Boiss.

Izmir, Selguk Efes ruins,
E. Akalin, U. Urusak

ITS1:AJ972387;
ITS2: AJ972388

DNA Isolation

Endosperm layers were removed from dried seeds of seven Heracleum species (13). Total
genomic DNA were isolated from fourteen of endosperm layer from seeds collected for each

species.

Amplification of ITS Region

Double stranded DNAs of the complete ITS regions in each genomic DNA were PCR
(Polymerase chain reaction)-amplified using ITS5 (direct primer) and ITS4 (reverse primer)
primers modified from (14) White et al. (1985) and (4) Downie and Katz Downie (1996).
Each PCR reaction cycle proceeded as follows: (1) 1 min. 94 °C to denature the double
stranded template DNA; (2) 1 min. 53 °C to anneal primers to single stranded template DNA
and (3) 1 min. 72 °C to extend primers. PCR reaction achieved as 35 thermal cycles and
followed 10 min. at 72 °C extension period to complete unfinished DNA strands. Each
amplified DNA fragment was electrophoresed in a 1,5 % agarose gel, visualized with
ethidium bromid and then excised under low wave lenght UV light.
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Sequencing of ITS Region

Sequences were obtained using the ABI 310 DNA sequencer of Middle East Technical University
Central Laboratory. ABI trace files were edited and contigs assembled using chromas (version 1.45)
software programme.

Phylogenetic Analysis

ITS data matrix was occured with MacClade 4. 03. (15). The resulting data matrix was
analyzed by assuming unordered character states using PAUP 4.0b10. (16) with Machintosh
performance 6320 computure. All heuristics searches were replicated 500 times with random
addition sequence and tree bisection-reconnection (TBR) branch swapping. Initially all
searches were performed using equal character weighting. Bootstrap analyse were performed
using PAUP 4.0b10. (16) to assess the degree of support for particular branches on the strict
consensus tree. Pairwise nucleotide differences of unambiguously aligned positions were
determined using the Distance matrix option in PAUP. In the phylogenetic analyses, all gaps
were treated as missing data. Transition/transversion ration were calculated using MacClade
4.03. (15). The amount of phylogenetic information in the parsinomy analyses was estimated
using the consistency index (17), homoplasy index and retention index (18).

Results

Sequence Analysis

GenBank accession numbers of ITS1 and ITS1 for seven species of Heracleum genus are
provided in Table 1 and their characteristics summarized in Table 2. On average, ITS1 is 219
bp and ITS2 is 224 bp in size.

Table 2. Sequence characteristics of the two internal transcribed spacer regions, in species of
Heracleum genus. (Qi-Square:4.73, P: %99).

Sequence characteristics of ITS region ITS1 ITS2 (Combined ITS) ITS1 and ITS2
Length range (bp) 219 | 224-225 444-443

Length mean (bp) 219 224 444

G+C content mean (%) 57 50 57

Percent Pairvise sequence divergence 0,3-9 1-8 0,8-8
Transisyon/transversiyon orant 1 1 0,9

Numbers of informative sites 30 27 57

ITS1 pairwise divergence values are similar on average to those of ITS2 in Heracleum. ITS1
gave divergence values ranging from 0,4 to 0,10 % of nucleotides, and from 0,1-0,8 %. in
ITS2. Sequences were potentially informative phylogenetically. A greater proportion of ITS2
was excluded from the study because of alignment. I1TS2 included more potentially
informative characters than ITS1 (Table 2 ). In direct pairwise comparisions of unambigious
positions among all Heracleum species, base differenges ranged from 0,11 to 0,92 % of
nucleotides in both spacer region. The lowest value was calculated between H.sosnowskyi and
H. persicum Desf. with 0,11%. The highest divergence was determined as 0,85 % between H.
sphondylium and H. persicum. Transition/transversion ratio is 0,9 (Table 2). In this study, the
extent of G+C of ITS is rich, and observed as 54 % range for Heracleum species (Table 2).
Spacer segments with G+C richness may form secondary structures. G+C content may also
indicate a bias in substution probabilities. GC richness is supposed to ensure thermal stability
at DNA, RNA and protein levels and to be an adaptation to environment (9; 11).
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Phylogenetic Analysis

Strict consensus trees from the combined ITS1 and ITS2 sequence data at Figure 1 placed H.
antasiaticum Manden. as sister to H. pastinacifolium Koch., H. tachyloma Fisch &Meg., these
combined three species was shown as a monophyletic group. H. pastinacifolium Koch. is the
most advanced species for these three strict consensus trees. This species is perennial and not
aromatic with a collar of broad flat fibres. It preferes rockier habitats than the other species,
and extremelly variable in indumentum. It has a widely distribution aeria complising
Armeniai Azerbaijan, Southern Estern Anatolia (1).

H. pastinacifolium

. tracfniomea

H. anrasiaticue

72

H. sosnowskyi

62

H. persicum

H. sphondyviivm

81

H. crenarifolium

. asparagifolia

Figure 1. Strict consensus of parsimonious trees derived from equally weighted parsimony
analysis of combined ITS1 and ITS2 sequences. Numbers above the branches indicate
bootstrap values.
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Discussion

Like most other angiosperm ITS sequences, these regions have evolved primarily by point
mutations, judging from the high levels of ITS sequence divergence between species (11). In
all flowering plants reported to date ITS1 and ITS2 are each less than 300 bp (19). On
average, ITS2 is longer than ITS1 by ~17 bp (Table 2).

The highly conserved sequence motif, GGCRY- (4 to 7 n)- GYGYCAAGGAA, located in
ITS1 and detected in published sequences from 88 species representing ten families and five
subclasses of flowering plants (4), is also seen Ferulago Koch. species ITS1 sequences
between positions 147. and 157. the 5'-GCGAAGGAA-3' motif (20), is predicted not to be
part of a base-paired stem region and is thought to serve as a critical recognation element for
rRNA processing.

G+C content in ITS1 is roughly similar to that in ITS2. This similarity probably reflects some
degree of coevolution of ITS1 and ITS2 sequences as suggested by evidence that both spacers
are involved in maturation of large subunit rRNA. Mutations at ITS positions involved in
stem formation (via intrastrand nrRNA pairing) may necessitate compensatory mutations at
directly opposing sites to maintain structural integrity and proper functioning of the molecule
(21; 8). Resolution for phylogenetic problems amongst species is generally well correlated
with the extent of variation within spacer suggested from divergence value and numbers of
potentially informative bases on data ITS (4,12).

ITS appears to provide valuable molecular markers for phylogenetic analyses of species (2;
22). Highly conserved sequences and suitable variation within ITS sequences among these
Heracleum species raise corcerns about the utility of this ITS region for phylogenetic
hypothesis. In our study, complementarity of ITS1 and ITS2 data sets was indicated by more
complete and robust resolution

ITS sequences may not provide a valuable source of intraspecific markers for population-level
studies in Apiaceae (2). These regions appear well suited to comparisons among related
species and/or closely related genera. From this data set one might conclude that the common
ancestor of the H. pastinacifolium-H. trachyloma and H. antasiaticum diverged from one
ancestral type. H. sphondylium-H. crenatifolium and H. sosnowskyi-H. persicum Desf. have
the short branch lengths between nods relative to the lengths of terminal branches. H.
sosnowskyi-H. persicum are evolutionarily distant from all other species of the genus. This
could merely because of rapid evolution producing a long branch, it might possible reflect an
ancient isolation of the lineage. F. asparagifolia was selected as outgroup for this analysis. H.
pastinacifolium was the most advanced species of all Heracleum genus (Figure 1.). Sequence
divergence values among Heracleum species ranged from 0,08 to 0,80. But other groups of
Apiaceae were higher or perhaps in the same range. The Pairwise divergence between two
species of Pimpinella genus from 0,7 % to 0,8 % range, occured from 3 to 7 % between
Ferulago species (20) and obtained 1,5 % between species of Lomatium (2).

A phylogeny of Apioideae derived from parsimony analysis of cpDNA, rpo C1 intron
sequences is consistent with, but considerable less resolved than, relationships derived from
ITS sequences (4).
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Their Ecology and Biogeography

Of special ecological and economical interest are those species, which have been introduced
by humans and rapidly spread in their new environment. Some invasive species threaten
biodiversity in natural habitats by displacement of native biota through competition,
hybridization or predation and the effects invasive species have are not only ecological but
also economic. To identify life history stages that make a species vulnerable in terms of the
population dynamics and at which the control efforts could be targeted, a detailed knowledge
of the plant's demography and ecology is necessary. These plants could not die in the year that
they were created; any mortality within the first year was already considered in the offspring
values. New plants were placed in the cell of origin (parent plant), or in the neighbourhood.
The number of offspring dispersing into neighbouring cells was decreasing with distance.

The northern hemispherical genus Heracleum has its center of diversity in the mountain
regions of Asia (SW, Middle, The Caucasus), Europe ( W, Central, SW, S, SE, E), and Africa
(N, NW) (1). H. pastinacifolium is distributed southern and southern east Turkey and has
widely distribution aerias complising western, east and middle Anatolia, Balkans, and
Armenia. H. crenatifolium rest in North Anatolia, being narrow endemics. H. sphondylium as
Europe-Siberia element and H. crenatifolium as endemic species are monophyletic species.
Habitat preferences of these species are prefers streamsides, field borders, rough cultivation,
below 1000 m. H. antasiaticum as sister to these two species is Euxine element and prefers
height levels of 1250 m. H. trachyloma Fesch. and Meg. rest in North east Anatolia at moist
valley margines up to 1500 m height. It is interesting that H. persicum as Iran-Turan element
at mountinous areas in 2000 m height and is distributed southern and southern east Turkey
while H. sosnowskyi in moist areas at 500 m are monophyletic groups. However, this case
results from the widespread habitat preference and biogeographic locations of H. sosnowskyi.
H. pastinacifolium, the most advanced species of all Heracleum genus, was collected from
North west Anatolia at 2000 m height. This species is variable complex and allopatrick and
has subspecies from North-east Anatolia up to 3500 m height levels.

As a result, our Heracleum species share distribution areas approximately from 1000 m to
>2000 m height levels. Habitat preferences of these species differ from moist valley margins
to high mountinous areas. Their biogeographic locations change from East and North-East to
North and North-West Anatolia. Ferulago W. Koch as a out group is a medium sized genus
of Umbelliferae comprising about 45 species distributed across part of Europe (W, Central,
SW, S, SE,) Asia (SW, Middle, The caucasus) and Africa (N, NW) (230zhatay and Akalin,
2000). In Apioideae, several Old and New World genera such as, Seseli, Pimpinella, Doucus,
Angelica, Lomatium and Torilis, contain a large number of species and may not represent
natural groups (24). Thus inclusion of additional tribl/subtribal representatives in subsequent
ITS studies might, perhaps result in phylogenetic conclusions different than the ones
presented here. The presented here represent attempt to formulate more precise hypotheses
about relationships of Heracleum species within Apioideae using evidence derived from
nuclear ribosomal DNA ITS sequences. The phylogenies infered using these molecular datas
and their shared life history reflect the species phylogeny. ITS sequences appear best suited
to comparisons of species and closely related genera, and should be furter explored as a
promising source of nuclear phylogenetic markers within Apioideae at these levels. These
results will provide the resolution necessary that will lead to a through understanding of the
historical relationships within this large and taxonomically complex subfamily of Apiaceae.
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CITRIC-ACID AND WATER-PRESOAKING ENHANCE SEED
GERMINATION OF
SCOTS (Pinus sylvestris L.) AND
ANATOLIAN BLACK PINE (Pinus nigra Arnold var. pallasiana)

Derya ESEN, Oktay YILDIZ and Ashihan KABTAN
Diizce University Forestry Faculty, Konuralp, Duzce, TURKEY
guzelfethiye@yahoo.com

Globally, forest resources have been reduced both qualitatively and quantitatively. Turkey has
taken its share from this: Only 26% of the country’s land is forested, of which 38% is
productive. Anatolian black pine (Pinus nigra Arnold var. pallasiana) and Scots pine (P.
sylvestris L.) are two important conifer species of Turkey, with 2.5 million and almost 760
thousand hectare coverages, respectively.  These conifers make up mixed stands in the
subalpine and alpine zones between 1,400-1,700 m a.s.l., where plant communities and
growth are very limited. Lives of the fauna and flora substantially benefit from these conifers
in these difficult terrains. Successful regeneration of these two mountain species is therefore
critical to preserve and improve forest cover in these difficult ecosystems.

Seed germination is the key to successful regeneration for trees. Understanding and in turn
enhancing the seed germination behaviors of Scots and A. black pine will contribute
significantly to the conservation of plant cover and biodiversity in these harsh ecosystems.
Citric-acid scarification and water-presoaking improve seed germination for many tree
species. Effects of citric-acid and water-soaking for various periods prior to germination on
the seed germination of Scots and A. black pine are yet in question. This study has presoaked
the seeds of the two species in 0.1% citric acid for 24, 48, and 72 hours along with a 24-h
deionized-water presoaking and a control treatment (no acid or water treatment) to test their
effects on cumulative seed germination (28" day of test) and germination speed.

Most of seeds germinated within the first week for A. black pine. However, this delayed to the
second week for Scots pine. Citric-acid presoaking did not enhance seed germination for
Scots pine, yet 24 h water-soaking demonstrated significantly greater seed germination and
germination speed. 72-h citric-acid- and also 24-h water-soaking however substantially
(>52%) improved seed germination and germination speed for both pine species, when
compared to the other treatments. Only a quarter of seeds germinated in the check (no
treatment) for both species. These results indicate that endocarp may be a significant
germination-inhibiting factor for A. black pine, reducing gas and water intake for embryo
although this two species had been thought not to have any seed dormancy. The same
conclusion does not apply for Scots pine, for which conventional water-soaking is essential.

Keywords: Anatolian black pine, citric-acid, Scots pine, seed germination, mountains
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Introduction

Globally, forest resources have been rapidly reduced both qualitatively and quantitatively
(Kimmins, 1987). Turkey has taken its share from this: only 26% of the country’s land is
forested, of which 38% is productive (Anonymous, 2006). Anatolian black pine (Pinus nigra
Arnold var. pallasiana) and Scots pine (P. sylvestris L.) are two important conifer species of
Turkey, with 2.5 million and almost 760.000 hectare coverage, respectively (Anonymous,
2006). These conifers make up mixed stands in the subalpine and alpine zones between
1,400-1,700 m a.s.l., where site plant communities and growth are very limited (Geng, 2004).
Lives of the fauna and flora substantially benefit from these conifers in these difficult terrains.
Successful regeneration of these two mountain species is therefore critical to preserve and
improve forest cover in these difficult ecosystems.

Seed germination is the key to successful regeneration for trees (Urgeng, 1998).
Understanding and in turn enhancing seed germination behavior of Scots and A. black pine
will contribute significantly to the conservation of plant cover and biodiversity in the harsh
subalpine and alpine ecosystems.

Water-presoaking improve seed germination for many tree species (Grisez, 1974). Citric acid
presoaking variably affects seed germination, depending on tree species and exposure time
(Jones, 1963; Grisez, 1974, Esen et al., 2006). In a recent study in wild cherry (Prunus avium
L.), 0.1% citric acid presoaking for 48 hours prior to a three-month cold stratification
significantly improved the mean germination rate of wild cherry seed, when compared to the
only cold stratification treatment. Exposures longer than 48 hours yet were detrimental to
seed germination (Esen et al., 2006). Effects of citric-acid and water-presoaking for various
periods prior to germination on Scots and A. black pine are yet in question.

This study has presoaked the seeds of the two species in 0.1% citric acid and deionized water
for 24, 48, and 72 hours along with a control treatment (no acid or water treatment) to test
their effects on cumulative seed germination (28" day of test) and germination speed during
germination period.

Methods and Materials

For the study, seeds were obtained from the Forest Tree Seeds and Tree Breeding Research
Directorate of the Ministry of Environment and Forest of Turkey, Ankara, Turkey. The A.
black pine seeds were collected from different seed stands: Mugla-Yilanli (collection year:
2004), Mugla-Boyali (2005), Bolu-Mudurnu-Sapuncuk (1996). The Scots pine seeds were
similarly originated from Erzurum (2004), Daday (2002), Sarikamig-Karakurt (2003). Each
origin was represented in a homogenized mixture with equal quantities for each species.
4,000 seed were in total used for each pine species. Since the pine species do not require any
stratification prior germination (Urgeng, 1998), no stratification was employed for the study.
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The study began in the silviculture laboratuary of the Duzce University Forestry Faculty at the
beginning of April 2004. The mean seed moisture content and the weight of one-thousand
seed before the beginning of the study were calculated for each pine species using
International Seed Testing Association rules for seed testing (ISTA, 1999). Five different pre-
soaking and the check (no treatment at all) were used for the study. Seeds were pre-soaked in
0.1% citric-acid solution for 24, 48, and 72 hours (CA-24H CA-48H, and CA-72H treatments,
respectively). Pre-soaking in deionised-water for 24 hours was the last treatment (DW-24H).

Following the treatments, for each pine species, the seeds of each pre-soaking treatments and
the check (four replicates of 100 seed each) were placed in 18-cm glass petri dishes with a
standard filter paper. The dishes were placed into an environment-controlled growth chamber
(Niive ID 501®, Niive, Inc., Ankara, TURKEY) at 20+1°C (ISTA, 1999) for germination and
kept moist during the germination test. All of the dishes were monitored for germination on
days 4, 7, 10, 21, and finally day 28. The seeds with 5 mm long radicles were considered
germinated (ISTA, 1999). Cumulative germination percentage was calculated as the
proportion of germinants on day 28 to the total number of sound seeds used, multiplied by
100.

The experimental design for the experiment was a completely randomized design with four
replications. One-way analysis of variance (ANOVA) was used to test for main effect. The
means were separated using the Scheffe’s Mean Comparison Test. P-values < 0.05 were
considered significant throughout the experiment.

Results

The mean weight of one-thousand seed and seed moisture content were 11 g and 8% for black
pine, respectively whereas these parameters were 23 g and 8% for Scots pine seeds. Different
treatments had a significantly different effect on the mean cumulative seed germination for
both pine species (Tables 1, 2). The CA-72H and the DW-24H treatments had significantly
greater (>52%) mean cumulative seed germination rates than those of the rest of treatments.
The differences among the remaining three treatments were non-significant (Table 1).

Generally, Scots pine seed had lower germination rates than black pine seeds (Table 2).
Similar to black pine, pre-soaking Scots pine seeds in the DW-24H and CA-72H treatments
resulted in the best mean cumulative seed germination rates among all treatments without
significant difference the former two treatments (Table 2). Seeds in the check, the CA-48H
and CA-24H treatments had significantly lower germination rates (>53%) than the DW-24H
treatment for this pine species (Table 2).

Seeds presoaked in deionized-water for 24 hours and 0.1% citric-acid for 72 hours
demonstrated more rapid germination behavior when compared to those in other treatments
(Figure 1). Majority of A. black pine and Scots pine seeds germinated by day 7 and 10,
respectively, during germination test for the CA-72H and DW-24 treatments (Figure 1).
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Table 1. Effects of 0.1 % citric-acid-presoaking and dionized-water presoaking for various
periods on cumulative germination rate of Anatolian black pine seed.

. 12 Mean Germination Percentages (%)
Presoaking Treatment and Standard Errors (&)
CA-72 hr 66.0 a° (£8.6)
DW-24 hr 52.0 ab (+5.4)
CA-48 hr 34.0 be (£2.9)
the check 26.5¢ (£1.7)
CA-24 hr 17.0c (£3.3)

' CA: 0.1% citric-acid presoaking; DW: Deionized-water; hr: hours,
2 The presoaking treatment was statistically significant according to one-way

ANOVA (p< 0.05)

¥ Means with different letters in the same column are significantly different (p<

0.05).

Table 2. Effects of 0.1 % citric-acid-presoaking and dionized-water presoaking for various
periods on cumulative germination rate of Scots pine seed.

. 12 Mean Germination Percentages (%)
Presoaking Treatment and Standard Errors (&)
DW-24 hr 435a° (+1.9)
CA-72 hr 31.0 ab (£6.2)
the check 21.5 be (£2.9)
CA-48 hr 12.0 bc (£1.4)
CA-24 hr 10.0c (£5.2)

' CA: 0.1% citric-acid presoaking; DW: Deionized-water; hr: hours,
2 The presoaking treatment was statistically significant according to one-way

ANOVA (p< 0.05)

3 Means with different letters in the same column are significantly different (p<

0.05).
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Figure 1. Mean percent germination rates over time of the seeds of Anatolian black pine
(Pinus nigra Arnold var. pallasiana, above) and Scots pine (P. sylvestris L., below) from
Turkey in different presoaking treatments. Note the different scales of the Y-axes.

Discussion

Generally reduced germination rates with Scots pine seeds than A. black pine ones in the
present study might be contributed to the harsher nature of the higher (elevational)
distribution of the former conifer species than that of the later one. Lower winter
temperatures in higher elevations inflict deeper seed dormancy (Grisez, 1974; Close and
Wilson, 2002; Swanton, 2003), which improves species’ chances to survive in various site
conditions (Radosevich et al., 1997; Swanton 2003) and different years (Isik, 1986). This type

of behaviour has been previously reported for black cherry (Prunus serotina, Esen et al.,
2007).
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Presoaking seeds in water from one to two weeks mostly improve seed germination for
conifer tree species (Bonner et al., 1974). Pre-soaking Anatolian black and Scots pine seeds
from Turkey for one day yet sufficed in the present treatment. Water-soaking might wash
seeds out of chemicals inhibiting germination, alleviate hard seedcoat, or “complete
imbibition” process in seed (Bonner et al., 1974). Equally successful germination rates with
72 h citric-acid pre-soaking reinforce the premise that hard endocarp might be a significant
germination-inhibiting factor for A. black pine, reducing gas and water intake for embryo
(Bonner et al., 1974). The same conclusion cannot be made for Scots pine, for which
conventional water-soaking is essential. Faster germination improves the competitive success
of the young seedlings of a plant species over its competitors to rapidly take up resources and
in turn its survival rate (Radosevich et al., 1997; Swanton, 2003). Rapid germination rates
with the 72-h citric-acid and 24-h water-soaking treatments therefore confer a greater chance
to the emerged seedling of both pine species in their competitive environment. In conclusion,
72-h citric-acid presoaking and conventional water-soaking for one day suffice for improved
germination of both pine species.
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The objective of the present study was to determine the allele frequencies of three milk
protein (beta-casein, kappa-casein and beta-lactoglobulin) genes in native Turkish cattle
breeds and make use of this information to contribute their conservation and management
strategies. Each milk protein has two or more genetic variants creating a genetic
polymorphism. Al allele of beta-casein gene has been widely studied and shown to be
associated with type-1 diabetes, cardiovascular and neurological disorders in humans. Some
alleles of kappa-casein and beta-lactoglobulin are known to be related with ratio of fat and
protein in milk and milk yield.

To this point, genotypes for beta-casein gene have been determined as Al-like and A2-like. In
addition to genetic analysis with DNA, biochemical analysis directly by using cow’s milk was
performed in order to detect the Al and A2 alleles of beta-casein gene. There are four native
Turkish cattle breeds and thus far, three of them were screened for the most common alleles A
and B for kappa-casein and beta-lactoglobulin genes. The results of the present study will be
used to conserve and manage the cattle breeds in Turkey, to enhance the quality of milk
products, milk yield and to decrease the human health risk associated with milk.

Introduction:

For more than 100 years, studies on the milk protein systems have been in progress and milk
protein knowledge had great benefits with the improvement of the experimental procedures
and the contributions of molecular biology, genetics and biochemistry. Milk is composed of
proteins, fat, carbohydrates, lactose and minerals. Milk proteins are divided into two main
groups; caseins (80%) and whey proteins (20%). “Casein” is the insoluble fraction and is
composed of four different caseins (Cn); asl-casein (CSN1S1), as2-casein (CSN1S2), B-
casein (CSN2) and k-casein (CSN3). “Whey proteins” make the soluble fraction which are
composed of several different proteins and the most important ones are a-lactalbumin (a-LA)
and B-lactoglobulin (B-LG) (Formaggioni et al., 1999). Each milk protein has two or more
forms, which are called genetic variants and therefore milk is polymorphic with respect to its
proteins (Farrell et al., 2004). There are numerous studies performed on determining milk
protein polymorphism of different cattle breeds (Daniela and Vintila 2005; Ceriotti et al.,
2004; Jann et al., 2004; Strzalkowska et al., 2002; Malik et al., 2000; Lien et al., 1999).
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One important objective of these studies, in the selection of dairy cows, is to understand the
biological significance of the genetic variants, because each of the polymorphic form has a
different effect on the composition and manufacturing characteristics of the milk. Genetic
variants or alleles creating different genotypes listed in Table 1 are the concern of the present
study.

Table 1. Description of the genetic variants of the milk protein genes determined in the
present study.

Milk Protein | Genetic Amino Acid | Amino Acid Reference
Gene Variant/Allele | Position Change
-casein A2—Al 67 Pro—His
A2—A3 106 His—Gln Li L 1902
A2—B 67 Pro—His len etal,
122 Ser—Arg
K-casein 136 Thr—lle .
A—B 148 Asp—Ala Malik et al., 2000
B-LG ADB 64 Asp—Gly Medrano and Aguilar-
118 Val—Ala Cordova, 1990

The main reasons of choosing such milk proteins and genetic variants listed in Table 1 are
that they have important effects on milk and cheese yield of cattle breeds and that they are
dominantly found in almost all breeds (Fitzgerald et al., 1999). Kappa-casein B allele have a
favorable and significant effect on both milk and milk protein yield and BB genotype of [I-
casein gene seemed to increase the cheese yield approximately by 10%. In B-lactoglobulin
system, there are significant differences in milk yield with respect to AB and AA genotypes
(AB>AA), in fat yield (BB and AB > AA), in fat content (BB > AA and AB) and in lactose
yield (AB > AA). With the milk produced by cows having BB genotype for B-lactoglobulin
locus significantly more cheese than that by AA cows can be produced. Polymorphism in the
B-lactoglobulin locus was also shown to affect the cows’ resistance to mastitis, which causes a
major health problem in cows, while occurrence of allele B and genotypes BB and AB is an
indicator of their good health status (Strzalkowska et al., 2002; Kaminski 2004; Tsiaras et al.,
2005).

Additionally, milk protein polymorphisms may have effects on human health besides their
effects on milk and cheese yield. Certain variants have relationships with the occurrence of
bioactive peptides affecting human health. For instance; consumption of Al variant of (-
casein has been shown to be a risk factor for type-I (insulin-dependent) diabetes mellitus
(Elliot et al., 1999), ischaemic heart disease (McLachlan 2001) and neurological disorders in
humans. Moreover, relation of B-casomorphin to sudden infant death syndrome (SIDS) is
suggested by Sun et al. (2003). It is thought that as a result of proteolytic digestion, -casein
variants Al and B, two together are known as Al-like, breakdown to form a bioactive peptide
B-casomorphin-7 (BCM-7) which may play a role with an unclear mechanism in disease
development (Jinsmaa et al., 1999).
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This does not occur with the B-casein variants A2 and A3 (A2+A3: A2-like). There is not
enough research on frequency of beta-casein variants in native Turkish cattle breeds (Turkish
Grey, Eastern Anatolian Red, Anatolian Black and South Anatolian Red). In the study of Jann
et al. (2004), it was estimated that Al frequency is 0.04 (lowest frequency in the study) in
Anatolian Black (n=50) and 0.24 in Turkish Grey (n=50). Artificial insemination especially
with Holstein cattles from Europe is performed in Turkey and Holstein cattle breeds have
high Al frequency (~0.5; Kaminski et al., 2006). Therefore, in order to avoid the allele
admixture of Al allele through artificial insemination, monitoring of Al allele status of
reproductive bulls is needed. Furthemore, for the public health, Al like individuals must be
pruned out from the herds of diary cattle and the tests from the milk must be developed to
detect the presence Al like milk.

The objective of the present study was to detect the genetic variants of -casein, k-casein and
B-lactoglobulin in native Turkish cattle breeds by using DNA based molecular techniques and
also to detect Al-like alleles directly from milk by using biochemical techniques. Therefore,
the results of this study will help to decrease the health risk associated with milk and milk
products, to enhance the health of milk cows and to increase the milk yield and cheese
production. Accordingly, these results will help to develop conservation and management
strategies for the native cattle breeds in Turkey.

Materials and Methods:

DNA samples from three native Turkish cattle breeds (Turkish Grey, Eastern Anatolian Red
and Anatolian Black) were screened for f-casein, B-lactoglobulin and k-casein milk protein
genes by using the molecular methods.

Polymorphism of f-casein gene was determined by amplification created restriction sites
(ACRS) method by using primers and the restriction enzyme (Tagl) in Lien et al. (1992).
Results were observed by agarose gel electrophoresis.

For biochemical analysis, milk samples from cows with different genotypes (A1Al, A2A1
and A1A1l) were collected after determination of the presence of Al and A2 alleles for f3-
casein gene from DNA samples. Total casein fraction from milk was obtained by acetic acid
and ether-alcohol application and then fast performance liquid chromatography (FPLC)
method was employed to separate casein fractions (alpha, beta and kappa) (Kauf and
Kensinger, 2002). Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
was performed to diagnose each casein fraction depending on their molecular weights given
in Table 2.

Table 2. Molecular weights of casein fractions.
http://www.foodsci.uoguelph.ca/dairyedu/chem.html#proteinl (Dairy Chemistry and Physics,
University of Guelph)

Caseins Molecular Weights
Kappa-casein 19,000 daltons
Beta-casein 24,000 daltons
Alpha-casein s1: 23,000 daltons
s2: 25,000 daltons
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Beta-casein fractions were digested with enzymes pepsin, porcine pancreatin elastase and
leucine amino peptidase according to Jinsmaa and Yoshikawa (1999) and then high
performance liquid chromatography (HPLC) was performed in order to detect BCM-7 from
different genotypes (A2A2, A2A1 and A1A1l) of beta-casein gene. Therefore, Al and A2
alleles of beta-casein gene were detected depending on the presence of BCM-7.

Polymorphism of k-casein and B-lactoglobulin genes were determined by restriction fragment
length polymorphisms (RFLP) method with primers and the restriction enzymes (Haelll,
Hindlll) in Soria et al., (2003) and Medrano and Aguilar-Cordova (1990), respectively.
Genotypes were observed by agarose gel electrophoresis.

Results and Discussion:

To this point, genotypes for beta-casein gene have been determined as Al-like and A2-like for
a limited number of Turkish Grey individuals by ACRS method. Additionally, to determine
the genotypes of beta-casein directly from cow milk, casein fractions were obtained by FPLC
and these fractions (alpha, beta and kappa) were observed by SDS-PAGE as shown in Figure
1. After SDS-PAGE analysis, proteolytic digestion was performed and the presence of BCM-
7 was compared in different genotypes of beta-casein gene by HPLC. BCM-7 was not
observed in A2A2 genotypes as expected and it was observed in A2A1 and A1A1 genotypes.
Therefore, this biochemical procedure is applicable for the determination of beta-casein
genotypes directly from cow milk. The complete result of beta-casein genotyping will inform
us about the spread of beta-casein Al allele and indicate the frequency of undesirable Al
allele in native Turkish cattle breeds. With the help of the methods presented, decreasing the
frequency of Al allele by screening of young bulls and avoidance of introduction or spread of
Al allele through artificial insemination will be possible. In New Zealand, Australia and
United States beta-casein genotyping is carried out in breeding programs and herd
management. A commercial company “A2 Corporation” (wWww.a2corporation.com) offers A2
milk, which is obtained exclusively from cows carrying the A2A2 genotype. Although, the
clinical implications of A1 milk on human health is still under discussion, it may be necessary
to monitor reproductive bulls and decrease the frequency Al allele.

A2A2 M A2A1 A1A1
58 73 85 45 56 72 44 57 72
66,000 . _—
K B otk K B atk k¥ B atk
45,000
—
36,0000
29,000
24,000.
—
20,000
14 200.

N

Figure 1. SDS-PAGE of casein fractions from three different genotypes of beta-casein
obtained by FPLC. M: Low Molecular Weight Range Marker (6,500 daltons - 66,000 daltons)
[Sigma], k: kappa-casein, : beta-casein and o+x: alpha + kappa caseins.
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In Figure 2, a typical result of B-lactoglobulin genotyping is presented and the same kind of
genotyping result is present for k-casein (data not shown). Three genotypes (AA, AB and BB)
were identified for both genes in native Turkish cattle breeds.

BA 9A 10A pBR 11A 12A 1B8A 20A 22A 23A 24A 25A 26A ctrl pBR
- P S— i S —

—

AB AB AB BB AB AA AB AA AB BB AB BB AB AB AA

Figure 2. Agarose gel electrophoresis of 3-lactoglobulin genotypes.

Thus far, three native Turkish cattle breeds (Turkish Grey, Eastern Anatolian Red and
Anatolian Black) were screened for B-lactoglobulin and k-casein genes and the genotype and
allele frequencies with the sample sizes are presented in Table 3.

Table 3. Polymorphism at B-lactoglobulin and x-casein loci in the studied native Turkish
cattle breeds

B-lactoglobulin K-casein

AA | AB BB A B AA AB BB A B
Turkish

027|050 |0.23 |053 |047 |047 |042 |0.11 |0.68 |0.32
Grey (40)
Eastern
Anatolian |0 042 |058 |021 |079 |053 |028 |0.19 |0.67 |0.33
Red (30)
Anatolian
Black (25) 018029 |053 |032 |068 |044 |041 |0.15 |0.64 |0.36

Tsiaras et al. (2005) stated that cattle with AB B-lactoglobulin genotype have more milk yield
compared to AA genotype, therefore, in three of the cattle breeds, the frequency of AB is
larger than AA.

For milk yield improvement, strategies should be made to conserve and increase the AB
genotype in these populations. With the help of molecular techniques it is possible to
genotype all of the candidates for the next generation of cows. By including the cows having
AB genotype only a herd with higher milk and cheese yield can be developed. In addition, in
order to increase the quality of cheese, high fat content is needed in the milk. B allele of -
lactoglobulin leads to higher fat yield and content in milk, so, milk from Eastern Anatolian
Red and Anatolian Black are better for cheese production. Furthermore, the frequency of B
allele is high in Eastern Anatolian Red and Anatolian Black meaning that their health status is
good, since B allele increases resistance of cattle to mastitis. Therefore, frequency of B allele
of B-lactoglobulin should be increased and conserved for better health status in cattle breeds.
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Among k-casein genotypes, AB genotypes have higher protein yield and content compared to
AA genotypes, therefore, from Table 3 it can be concluded that these three breeds do not have
milk with high protein content. AB genotypes should be conserved and increased to improve
protein content of the native Turkish cattle breeds.

Consequently, these results will guide the conservation and management strategies for the
native cattle breeds in Turkey in order to decrease the human health risk associated with milk
and milk products, to enhance the health of milk cows and to increase the quality of milk
products and milk yield.
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The camera trap is one of the most appropriate methods for conducting mammal inventories
in all environmental conditions. Camera trapping is increasingly being used in the recent
years in studies involving medium and large sized mammals. The use of camera traps
provides detailed information on the abundance, ecology and habits of these animals (such as
sex, location, activity time and age) with minimal disturbance. In the present study, 12 remote
infrared-triggered camera traps were used to determine the presence of medium and large
sized mammal species in the region of Marmaris, south-western Turkey. As a result of the
surveys, medium and large sized mammal species including wild boar (Sus scrofa), Eurasian
badger (Meles meles), red fox (Vulpes vulpes), stone marten (Martes foina) and eastern
European hedgehog (Erinaceus concolor) as well as some small mammals like Caucasian
squirrel (Sciurus anomalus), black rat (Rattus rattus), yellow-necked mouse (Apodemus
flavicollis) and rock mouse (Apodemus mystacinus) were detected by camera traps. Our study
shows that medium and large sized mammal species can be effectively detected by the use of
camera traps in Marmaris. Mammals are very important part of ecosystems and most of the
conservation efforts focus on mammals. Therefore, camera trapping is an important method
that can be used for conservation related research.

Keywords: large mammals, camera traps, wildlife, sampling techniques, conservation
biology, stone marten, wild boar, red fox, Eurasian badger, Turkey

Introduction

Since the development of the use of camera traps in the early 1980s, they are increasingly
being used for monitoring elusive mammal species world wide. Due to the efficient results,
this method has become an important tool for wildlife studies (Karanth & Nichols, 1998; Noss
et. al., 2003; Silveira et al., 2003; Sequin et al., 2003; Karanth et al., 2004; Grassman et al.,
2005b; Cuellar et al., 2006). It is widely used in mammal inventory studies since it is possible
to take photographs that give sufficient information for identification of the species with
minimal disturbance by the use of camera traps. Besides the inventory surveys, camera traps
are widely applied in mammal research such as determining the relative abundance and
distribution, estimating the activity patterns, monitoring the nest predation and estimating the
population size (Buler & Hamilton, 2000; Carbone et al., 2001; Trolle, 2003; Trolle & Kery,
2003; Karanth et al., 2004; Gonzalez-Esteban et al., 2004; Jackson et al., 2005; Cuellar et al.,
2006; Varma et al., 2006).

Turkey is rich in mammals, as Anatolia has the highest number of mammal species compared
to the other five regions of the Mediterranean Basin (North Africa: 84; Iberia: 77; Italy: 72;
Balkans: 80; Near East: 62). The total number of mammal species in the Basin is 197, 106 of
which are present in Anatolia (Blondel & Aronson, 1999). In spite of the high biodiversity of
mammal species in Turkey, scientific studies on large mammals were very limited until the
recent decades.
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A few studies that had been performed before are helpful to show the general situation in the
country (Kurtonur et al., 1996; Demirsoy, 1997) and according to these reference books, the
total number of mammal species in Turkey is 132 (Kurtonur et al., 1996). However extensive
ecological research on wildlife have started in the last decade (Ogurlu, 1997; Baskaya &
Terzioglu, 1998; Birand, 1999; Pamukoglu, 2000; Can, 2000; Macar, 2004; Soyumert, 2004;
Canetal., 2005; Soyumert & Giirkan, 2005; Can & Lise, 2006; Giannatos et al., 2006).
Studying with medium and large sized mammal species is very difficult due to their secretive,
nocturnal behaviours and low population densities. Being aware of the importance of having
detailed ecological information, it is certain that we need to learn more on the mammal
species which are the keystones of ecosystems. Due to the threats on mammals, a
conservation plan must be evaluated countrywide. Since the mammal species have an
important role in ecosystems, this kind of studies are necessary for the conservation of
wildlife.

In this perspective, this study has a key value as being a preliminary study on the mammal
species in the area. It is also very important to contribute to mammal researches and support
the usage of camera trapping widely around the country.

The main purposes of this paper are to present information on the fauna of medium and large
sized mammal species found in the study area, and to contribute to the implementation of the
camera trap technique for wildlife research in Turkey.

Method

Study area

This study was carried out in Marmaris, Mugla (36°51' N - 28°15' E; Figure 1) located in the
south-west of Turkey. The climate is typically Mediterranean with frequent drought during
summer and cool, wet winters. The dominant vegetative cover of the study area was Pinus
brutia Ten. (Turkish Pine) forests and several sites at the different stages of post-fire
succession were also present. The post-fire sites consisted of macquis and phrygana
vegetation. Dominant plant species of the area included P. brutia, Cistus salviifolius L., C.
creticus L., Quercus infectoria Olivier, Phillyrea latifolia L., and Smilax aspera L.
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Figure 1. The location of the study area in the Eastern Mediterranean Basin.
Camera trapping
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Camera traps were used to determine the medium and large sized mammal species present in
the area and to obtain detailed information (such as sex, location, activation time and age)
about target animals. The field surveys with camera traps were conducted from August 2005
to August 2006, for a total of 447 camera trapping nights. The overall success of the camera
trapping was calculated as the percentage of the ratio of total active camera trapping nights
and the number of the captured images of the targeted species (Trolle, 2003).

Twelve Cam Trakker™ Digital (CamTrak South, Watkinsville, GA, USA) camera traps with
passive infrared detection systems were used. Built-in sensors detect the presence of an
animal in front of the device and activate the camera to take a photograph at the moment. The
cameras automatically recorded the date and hour on each photograph and they were set to
work 24 hours a day. Camera traps were placed in the field with at least one km intervals. The
coordinates of the camera stations were recorded by GPS (Magellan, SporTrakCOLOR). All
traps were baited with canned tuna fish. In order to re-bait the sites and get photographs,
camera traps were checked every other day. In addition to photographs; the condition of the
baits, footprints and other traces of animals around the camera trap stations were also
recorded at each visit. All photographs were in digital form, and they were stored in

computers. The time information recorded on all images of mammals were used to describe activity patterns of
the mammals.

Results

In this study the overall success of camera trapping for medium and large sized mammals was
about 13.6%. A total of 61 photographs of wild boar (Sus scrofa), Eurasian badger (Meles
meles), red fox (Vulpes vulpes), stone marten (Martes foina) and eastern European hedgehog
(Erinaceus concolor) were obtained by camera traps. Besides these species, rodents such as
Caucasian squirrel (Sciurus anomalus), black rat (Rattus rattus), yellow-necked mouse
(Apodemus flavicollis) and rock mouse (Apodemus mystacinus) were also detected. The
activity patterns of the target species according to the information recorded on the camera trap
photographs are given in Table 1.

Table 1. The activity patterns of the target species as recorded by camera trapping. Time
intervals were determined according to the crepuscular and nocturnal behaviour of the given
species. Each “I” represents one record of a species that was photographed by the camera
traps in the given time period.

Species Time interval (hours)
06-18 | 18—-20 |20—-22 | 22-00 [00—-02 | 02—-04 | 04 —06
Vulpes vulpes Il I I I

Meles meles | I Il

Martes foina :IIIIIIII |

Sus scrofa T 111 | T 11
Erinaceus concolor | HIHI I I |
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Discussion

Camera trapping is an efficient technique that is widely used in different ecosystems and
climate types for a variety of researches on mammals (e.g.; Africa; Goldman & Winther-
Hansen, 2003; Asia; Lynam, 1999; Carbone et al., 2001; Grassman et al., 2005a; N. America;
Buler & Hamilton, 2000; Sequin et al., 2003; S. America; Novack, 2003; Trolle, 2003;
Europe; Gonzales-Esteban, 2004; Hegglin et al., 2004). The present study was also successful
in detecting most of the target mammals in the climate and ecosystem studied, as the
“trapped” mammals are the common species of Mediterranean ecosystems (Mitchell-Jones et
al., 1999). However the overall success could be higher than 13.6% by placing the camera
traps according to the signs and pathways of the mammals, instead of placing them at random
points with 1 km intervals. In surveys which the camera traps are placed along trails the
overall success can reach up to 50% (Trolle, 2003).

Despite the detection of the wild goat (Capra aegagrus) by direct observation in the study
area, no photographs of the species could be taken by the camera traps. As the time and
equipment in this study was limited, it was not possible to place the camera traps in steep and
mountainous sites, which are the habitat preferences of wild goats (Mitchell-Jones et al.,
1999). Therefore, longer study periods and intense surveys are very important in order to
increase the success of camera trapping.

Even though the detected mammals in this study are not endangered, some of the mammal
species are very rare and they have low population density in the country. To prevent the
threat on these species, effective conservation plans are needed and the required ecological
data for such conservation plans can be obtained by camera trapping (Lynam, 1999; Goldman
& Winther-Hansen, 2003; Trolle, 2003; Noss et al., 2003). A recent study, which was the first
published scientific research conducted by camera trapping in the country, achieved to take
photographs of caracal (Caracal caracal), a small population sized Felidae species, in South
West of Turkey (Giannatos et al., 2006). The effectiveness of the method on mammals that
have low population density (Copeland, 1993) shows that camera trapping can be a major tool
for obtaining the required data for the conservation of endangered large sized mammal species
in Turkey.

Consequently most of the targeted large mammal species and even the non-target small
mammals in the region were detected by camera trapping. Therefore this result supports the
previous conclusion of similar studies claiming that the camera trapping method for
determining the mammal species in a region is successful. This preliminary study has opened
up the way for an extensive project (Glirkan, 2006) which focuses on large mammals in
Northern Turkey.
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THE EFFECTS OF LAND USE ON BIOMASS AND CATABOLIC
DIVERSITY OF SOIL MICROBIAL COMMUNITIES

M. R. ASGHARIPOUR, A. RAHMANI
Ferdowsi University of Mashhad, IRAN
m_asgharipour@yahoo.com

An understanding of the main factors influencing microbial diversity in soils is necessary to
predict the effects of current land use trends on diversity. In this study the effects of soil
management (high and low input systems and pasture) on microbial biomass and diversity
was investigated. Respiration responses to specific substrate were used to measure soil
microbial diversity. Catabolic evenness and richness of micro organisms as a measure of soil
microbial diversity was measured. In comparison with agricultural systems, native pasture
resulted in an increase in organic matter and microbial biomass. However in this three soil
managements, in high input systems basal respiration was higher than under other soil
managements, suggesting the presence of a small but highly metabolically active micro floral
community. Analysis of catabolic response profiles demonstrated that there were large
differences in the catabolic capability of the soil microbial communities under different soil
management type. Values for Shannon’s and Simpson’s diversity indices indicated that
greatest catabolic existed under native grassland and least diversity under high input systems.
This was attributed to broad range of organic pool in pasture. It was concluded that soil
management has a substantial effects on the size, activity and diversity of the soil microbial
community and that these changes could be broadly related to changes in soil organic matter
content. Although the implications of losses of microbial diversity are unknown, but diversity
may results more resilient to stresses or disturbances.

Keywords: microbial diversity, land use, microbial biomass, catabolic response profiles
methodology.

Introduction

Over the last few decades, attention has focused on the impacts that agricultural land uses
have on biological and biochemical properties of soils. Indeed, soil is a dynamic, living
resource and biologically mediated processes are central to its ecological function. Key soil
microbial processes indeed decomposition of organic residues, transformation of soil organic
matter, mineralization and immobilization of nutrients and formation and stabilization of soil
aggregates [13, 14]. Understanding of soil biological function is necessary predicted structure
and function of soil microbial communities. The microbial biomass is living component of
soil organic matter and it typically comprises 1-5 % of total organic matter content. Because
of its high turnover rate, microbial biomass C can respond rapidly to change in soil
management practice [13]. Indeed, the ratio of microbial biomass C to total organic C has
been used as an indicator of future changes in organic matter status that will occur in response
to alteration in land use, cropping system, tillage practice and soil pollution [26]. Genetic
composition of soil bacterial community has been shown to change with conversion from
forest to pasture in Hawaii [24]. Also Bradley et al. [5] reported decreases in soil microbial
biomass and microbial biomass to total organic matter ratio by intensification of cropping
systems.
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However it has not been possible to interpret the soil microbial activity from soil microbial
biomass [23]. This limitation exist largely because soil microbial can be present in soil but not
necessarily functionally active [21]. Direct measurements of functional diversity in soil
microbial communities are likely to provide information more relevant to the functioning of
soils than species diversity [35]. This component of diversity is different from that obtained
by measuring species diversity [10, 12].

Our understanding of soil microbial diversity is very poor [1]. One of the major reasons for
the absence of information on microbial diversity is the lack of suitable methods for assessing
this diversity [33]. Until recently, investigation of functional diversity in soil microbial
communities have largely been based on extracting organisms from soil and determining their
pattern of potential substrate utilization under culture conditions [3, 17, 18, 29]. However this
approach only provides information about a few culturable organisms in soil, which may not
be indicative of the greater soil microbial community. It is not clear whether this approach
provide a reliable measure of diversity that is representative of the whole soil microbial
community because this method probably only assesses the culturable organisms in soils. This
function can be less diverse than the total microbial community in soil [31]. However
catabolic response profiles method (CRPs) of Degens and Harris [8] avoided the problem of
the culturablity of soil microbial population under artificial conditions by adding the
individual substrate directly to soil and measuring the resulting respiration response.
Heterotrophic evenness (a component of diversity) was calculated from the variation in these
respiration responses. Since respiration was measured within 4h of substrate addition, there
was insufficient time for microbial community adaptation to the substrate [25]. The CRPs
methodology does not measure species or genetic diversity, but rather evenness of different
catabolic functions performed by the heterotrophic microbial community. This method is
conservative because it measures immediate catabolic substrate induced responses (SIR) on
limited range of substrates [8]. Changes in pattern of respiration profiles may not reflected
changes in the composition and microbial communities in soils [8].

Greater relative catabolic response to substrate in one soil as compared with the other would
indicate the microbial community is more functionally adapted to use that resource [9].
Campbell et al. [6] and Myers et al. [22] have noted that substrate normally founded in the
rhizosphere tend to be better discriminators of microbial communities than a general
substance. Using the CRPs approach the microbial community diversity has been shown to
respond to changed land use [7], cropping intensity [26], soil organic carbon status [11],
successional sequences [35], and stress or disturbance to the soil [5].

The aim of this study was to investigate the effects of land use on activity and metabolic
diversity of soil microbial communities. Also whether soil heterotrophic characteristic were
related to soil properties, the number of soil biochemical factor including soil organic matter,
total nitrogen, total phosphorous, Ca, pH and EC were measured.
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Material and Methods

2.1 Site description and sampling

Soil samples were collected from Cheshmegilas district (30° 38'N and 59° 7°E), Chenaran,
Iran. Soil samples (20kg) of moist topsoil (0-20 cm) were collected from adjacent site under
contrasting management. The land use was classified as either high and low input systems or
native pasture. For these purpose 5 low input fields, 3 high input fields, and indigenous
vegetation were chosen. Undisturbed area was under long-term pasture (>10 yr.), whereas the
others had been under long-term cropping (wheat-fallow). Mean annual rainfall on Chenaran
station was 282 mm, and with a mean annual temperature of 12.7°¢ (mean minimum: -0.3°¢
in January; mean maximum in June: 24.6°%). Twenty samples were collected within each land
use. Four sub samples (1kg) from each site after sieving (4-mm mesh) were taken. samples
were stored at 5° until the analysis.

2.2 Soil chemical analysis

Organic C was analyzed by walkley and black dichromate oxidation method and total N by
kjeldhal digestion [19]. Soil pH was measured in soil: water slurry using a glass electrode.
Exchangeable cations were extracted with 1 M ammonium acetate and available P was
extracted with 0.5 M NaHCO;3 by Olsen method [19].

2.3 Soil microbial biomass

Soil microbial biomass was estimated using the methods described by Sparling [20]. Briefly,
2 ml of 75-mM glucose solution was added to soil equivalent 1g oven dry weigh in 25-ml
bottle and incubated at 25°C for 4h. Microbial biomass C was calculated from the glucose
induced respiration rate (corrected for CO, evolved in bottle with only deionized water added)
as:

MBC (ugC g 'soil) =50.4x respiration rate (ul CO, g™ soil h™")

2.4 Measurement of microbial diversity _

All samples conditioned in field capacity at 25° ™ darkness for 7 days before conducting
biological measurements to remove the effects of sampling. Microbial functional of soil
microbial communities was determined by CRPs methodology, where measurements are
made of the short-term substrate induced responses described by Degens and Harris [8] and
Degens [9]. Briefly, the substrate was added as 2-ml solution to 1g equivalent dry weight of
soil in 25-ml bottle. A no-substrate control treatment, were only deionized water was added to
the soils, was included to determine whether each substrate caused a respiration response
above basal respiration. CO, efflux from each sample was measured using Infra red gas
analyzer (Model LISC 2003) after incubation of the bottle for 4h at 25°C [8]. Substrate
included in the assay were: one amine (glutamine), 5 amino acids (argenine, glutamic acid,
histamine, lysine, and serine), 5 carbohydrates (glucose, mannose, arabinose, sorbitol, and
fructose), and 6 carboxylic acids (citric acid, ascorbic acid, fumaric acid, malic acid, uric acid,
and tartaric acid). Concentrations of amino acid and amine solutions were 15 mM, carboxylic
acid solutions were 100 mM and carbohydrate solutions were 75 mM. These rates gave
maximum respiration response across soil types [7]. All solution was adjusted between 5.8-
6.2 to avoid any substrate-ph effects on microbial communities (8).
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Diversity is multi-dimensional [26] but the most frequent components calculated are species
richness and species evenness. In the case of CRPs, richness is the number of substrate used
by the heterotrophic community [11, 35], whereas heterotrophic evenness (E) was calculated
using the Simpson-Yule index [25]: E=1/ P;?, where P; is the respiration response summed
across all substrate for a soil [20]. Using the formula, the maximum achievable heterotrophic
evenness (where all substrate respond equal 1) was 17, which can be re-scaled to range
between 0 and 1 by dividing by 17, the number of substrate.

Basal respiration rates were determined from the CO, response to water addition in the CRPs
methodology. Also the microbial quotient was measured [34].

2.5 Statistical analysis

The effects of land use on functional richness and evenness were examined by analysis of
variation (ANOVA). All statistical analysis was performed on MSTATC and Jump software.
Least significant difference was used to compare between land uses.

Results

3.1 Soil microbial properties

Some chemical properties of the experimental soils are shown in table 1. Soil pH was lowest
under pasture and highest under high input systems. As expected, p content in fertilized high
input systems was higher rather than low input systems and unfertilized pasture. Levels of N
and Ca were also higher under native pasture.

3.2 Organic matter and soil microbial properties

Organic C content followed the order: high input systems< low input systems< pasture (fig.
1). Microbial biomass C showed a similar trend with organic C to land use (fig. 1).
Differences in microbial biomass C with land use were more pronounced than those for
organic C and as a result, there were substantial differences in microbial biomass when
expressed as a percent of organic C (fig. 1). Also the effects of land uses on microbial
quotient were similar (fig. 1). In contrast basal respiration was significantly greater in high
input systems than pasture (fig. 2), however no significant difference was seen between
pasture and low input systems (fig. 2).

3.3 Functional diversity of soil microbial communities

Substrate richness, evenness and diversity under the various land uses are shown in table 2.
Values for richness were greater in pasture than for the other treatment (low and high input
systems). Evenness was lowest under high input systems and greatest under pasture (table 2).
Values for the Shannon’s and Simpson’s diversity indices follow the order: high input
systems< low input systems< pasture.

Pasture soil had significantly greater response to amino acid and carbohydrate groups (fig. 3).
In contrast, high input system soils had relatively greater responses to carboxylic acid groups
(fig. 3). In individual substrates level, CO, evolved from pasture soil for argenine, lysine,
serine, mannose, arabinose, and tartaric acid from 