











Biodiversity

The gampr is just one example of how species are influenced by biological and geographical factors. As elsewhere in
the world, biodiversity in Armenia has an important environmental role; ecosystems act to regulate thermal and
water regimes, and influence climate.

Biodiversity has an important role in maintaining atmospheric air quality and in ensuring a healthy ecological envi-
ronment for humans. Elements of biodiversity also act to protect the soil from erosion. Humans have hunted, fished,
and gathered the plants and animals of Armenia since ancient times. Intensive use of natural resources continues
today.

As the uniqueness of the gampr in the international dog world is highly prized, it first came to be part of Armenian
cultural heritage. It is also important to realize that the gampr, like other creatures native to Armenia, can teach us
lessons about our past and our future. Most components of social and economic development in Armenia can be
related, directly or indirectly, to biodiversity:

* In agriculture, biodiversity has provided sources of food, fodder, and grazing for livestock, genetic variation for
selection, etc.

* Biodiversity has provided important natural raw materials like leaves, fruits, and berries for the food industry

* In medicine, some plants are extremely important sources of natural remedies

* Forest resources support the preservation of the wildlife unique to Armenia: 349 species of birds, 84 mammals, 7
amphibians, and 43 reptiles

* Wildlife and Armenian nature in general have important aesthetic and recreational value and provide the basis for
tourism (e.g., the mineral baths of Jermuk)
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Lesson 23: The Tree Huggers of Khejadali, India (Grades 5-7)
Objective

To illustrate how people in some countries have protected their native forests from being destroyed.

What do you do?
Read the story below to the class and lead a discussion afterward. You may wish to use a world map for the students
to locate India.

The Tree Huggers
Sometime in the 17th century the King of Jodhpur decided to build a palace. His men went into the forest to get wood. As
they started to cut the trees on the outskirts of the village of Khejadali, the people of the village came to stop them.

The people were called Bishnois, which means twenty-niners. They believed in the 29 tenets of a unique religion of conser-
vation founded almost 300 years earlier by Guru Jambaji. Guru Jambaji said it was wrong to cut down trees or to kill birds
and animals. The king ignored the pleas of the villagers to protect the forest and continued cutting down trees. In despera-
tion a woman named Amritdevi hugged a tree to protect it. Following her example other villagers did the same. She and
over 360 other villagers were killed by the soldiers. When the king heard of their deaths he ordered that their forests be pro-
tected and officially sanctioned their religion.

Today’s environmental movement is often linked with these original tree huggers who have inspired communities around
the world to stand up and protect their natural resources.

Questions to the students
* Have you heard the expression tree hugger before?
* What do you think of people who would do this?
* Is India different from Armenia? How?
* Why do you think this story inspired conservation in other parts of the world?

* Adapted from Dimdima Kids Online 2004.
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Additional Reading
The Giving Tree. Adapted from the story by Shel Silverstein.

Once there was a little boy who had a tree that he loved. Every afternoon he would go to the
tree to play under its branches, to eat its apples, and to climb high to the top. When he wanted
to be alone, the tree was the perfect spot under which he would relax. So the boy and the tree
spent many wonderful hours together. And the tree was happy.

When the boy grew up, he started to visit the tree less and less. Now he did not play or climb
the tree—he would bring a book with him and read it sitting under the tree. Still, the tree
would see the boy. And the tree was happy.

One day the boy came to the tree.

“I want to go to college,” he said, “but I have no money ro pay for my education. Whar will I
do?”

“Pick my apples,” replied the tree, ‘take them to the market and sell. In this way you will raise
the money for your education.”

The boy picked the apples, took them to the market and sold them. He was then able to go to university and become an edu-
cated man. He did not visit the tree for years. Still, the tree was happy.

One day the boy came to the tree again.
“I have found the girl who I would like to marry,” he said. “But I have no money to buy a house for us. What will I do?”
“Cut down my branches,” replied the tree. “You can build a house with my branches.”

So the boy cut off the branches of the huge tree and built a house for his wife and himself. The tree was missing the boy very much
but he was happy he was able to provide shelter for the boy. And the tree was happy.

Many years passed and the boy returned.
“Now I have a family,” he said, “and we want to travel around the world by sea. But I have no boat. What will I do?”
“Cut off my trunk,” said the tree, “and with that huge piece of wood you can make a boat for you and your family.”

So the boy chopped the big trunk of the tree and made a boat. He and his family sailed around the world, saw many amazing
and interesting places. And the tree was happy. Sort of.

Many, many years passed. One day an old man came to the tree.

“I am old now. My wife has died. My children are grown ups and have their own families. I have an education. I have seen the
world, but now I am alone.”

“I have nothing more to offer to you,” said the tree. “You have picked all my apples. You have chopped off all my branches. You
have even used my trunk. The only thing I can offer you is this stump—rthis seat upon which you can rest.”

“ agree,” said the old man. “As I am very old and will soon die, I just wish to spend my last days in peace.”
So the man sat on the stump and rested. And the tree was happy.
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Lesson 24: Wild World Encounters (Grades 5-7)
Objective

To teach students examples from other cultures where people and animals have learned to co-exist. This lesson also
encourages understanding the importance of protecting predator species.

What do you do?
Read the story to the class and ask them the basic meaning of the story. Has anyone in your class ever seen a large
predator in the wild? If yes, how often? What kind? Where? What are the roles of predators in nature? Lead a dis-
cussion of how Armenians may be able to protect large predators in Armenia.

Examples of Human—Animal Interactions

In Europe, the wolfis the only large carnivore (meat-eating animal) found in the wild. Since the Middle Ages, people have
been on uneasy terms with wolves. They have believed in the existence of werewolves (tales of humans who used to change
into wolves in the moonlight). In Europe, the wolf came to symbolize all thar was evil. People still know very little abour
the habits of wolves. Some even believe that wolves have poisonous fangs!

Wolves were killed in large numbers and were exterminated in England, France, and Germany. Today, some European
countries have established nature reserves to protect wolves from extinction.

Cattle, sheep, and goat rearing are important in rural communities where wolves are considered an enemy of livestock. Peo-
ple often resort to poisoning wolves to protect their livestock. They set their dogs after wolves or scare them away with fire.
Thus, for many reasons wolves have a fear of humans.

In many other parts of the world, people live near wild animals. In the United States wolves and mountain lions are increas-
ingly common as people build homes in remote areas. In India, in the Sariska Tiger Reserve in Rajasthan, villagers do not
live in fear of the tigers nearby. Why?

Within the 800 square kilometer reserve there are 20 tigers, a few panthers, and thousands of large herbivores such as wild
boar. And there are 16 villages. In these villages people collect dead wood for firewood. Thorny tree branches are used to make
fences to protect their homes from the tigers. Their main income comes from raising buffalo. Since these people do nor hunt
herbivores, the tigers have a sufficient food supply; the native herbivores act as a buffer.

In their temples people worship the tiger because, as they say, “If there were no tigers or panthers, there would be no deer or
wild boar and so one day there would be no grass or trees. There would be no forest.”

The people are silent in the jungle and never come between predator and prey, even if it is a buffalo. Following these rules,
no local residents have died due to a tiger atrack in 14 years. The story of Haripura shows that people and wildlife need nor
to be kept isolated from one another, as long as each respects the other’s domain.
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Lesson 25: Environmental Problems in Armenia (Grades 7-9)

Author: Gayane Buldoyan, biology teacher, Yerevan Secondary School No. 186

Lesson 25.1: Armenian Nature and Current Environmental Problems

Objective
* To discuss the ecological consequences of human-environment interaction
* To learn about some of the environmental problems in Armenia

Environmental resources:

ATP www.armeniatree.org
Hetq www.hetq.am/en/category/ecology
Ecolur www.ecolur.org/en

What do you do?

Identify the preliminary knowledge of students through brainstorming. Guiding question: “What do you know
about current ecological problems in Armenia?” The answers are written on the chalkboard, grouped and key ideas
are selected.

The teacher distributes handout on current environmental problems in Armenia. Students should read and list the
current ecological problems of Armenia. Students work individually, then in pairs. After that, following a discussion
in four-member groups, each group presents an ecological issue.

The table below referring to environmental problems in Armenia should be completed. All ecological changes
described in the handout are the consequence of human activity rather than nature.

Sphere Problem Human factor (effect) Ecologei;?l::::‘[:::‘:n the ECOIOQ::;I“i;?‘EaCt on
Air
Soil
Forest
Water
Wild plants & animals

Fill in the table by specifying the spheres related to the given problem. Specify probable causes of the origin of each
problem as well as its ecological impact. Finally, specify the influence of the ecological change on human beings and
culture.
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Handout: Armenian Nature and Current Environmental Problems
Armenia with its unique natural and historical-cultural heritage is one of the ancient centers of civilization. The
Republic of Armenia lies in the northeastern part of the Armenian Plateau and covers 29,740 square meters expand-
ing at an elevation of approximately 375-4,095 meters above sea level. It is a mountainous country with its typical
complex relief. As noted by the Russian soil scientist V.V. Dokuchaev, “Armenia is a museum of soil in the open air.”

The country has high altitude vertical zoning (climatic zones follow each other when climbing from the foot of a moun-
tain to its peak). Armenian nature is unique with its rich biodiversity and variety of ecosystems and landscapes. This is
the reason thousands of species of plants and animals exist, typical to semi-desert as well as to Alpine climatic zones.

However, Armenia has numerous social, economic, and environmental problems, which hinder the preservation of
its rich biodiversity. Only half of the country’s terrain is suitable for habitation, land cultivation, or cattle-raising
since the mountains, gorges, and cliffs are extremely fragmented.

Soil degradation in Armenia has various natural and anthropogenic reasons, including erosion because of wind and
water, salinization, landslides, reduction of green areas, and contamination with dangerous chemical combinations.

The use of sloped hills for agricultural purposes and improper livestock rearing (over-grazing and intensive use of hay-
fields) leads to the destruction of the fertile layer of land, loss of green areas, and loss of biodiversity. As a result of
long-term human activities, the natural environment is becoming degraded, and many species of plants and animals
are at the edge of extinction.

Many mammals (martens, brown bears, Indian bush pigs, mouflons, wild cats, etc.) have left their habitats because
of irregular deforestation activities. As a result of forest exploitation, soil erosion is accelerated and intensified. For-
est rivers and natural reservoirs turn into swamps or are simply evaporated, and the loss of water in forest lands leads
to qualitative and quantitative changes in the composition of forest.

Eventually, all these factors lead to desertification: approximately 81.9 percent of Armenian land has undergone dif-
ferent levels of desertification.

And do you know that on average 68 trees per person are required for normal human bioactivity and for breathing
fresh air? In Armenia this indicator does not exceed 23 trees per person, and in Yerevan—no more than one tree
per person.

Trees are responsible for providing oxygen through photosynthesis, and for cleaning the air from dust and harmful
exhausts. One hectare of forest absorbs 50—70 tons of dust per year, and in Armenia parallel to the daily growth of
cars, roads, and concrete construction, the size of green areas is being reduced.

Water enjoys a central place among the natural resources of the planet. Armenia is not rich in water resources. Rivers
and reservoirs are largely consumed for the irrigation of arable lands; another significant part is used for industrial
and energy purposes as well as domestic needs. In addition to quantitative consumption of water resources there is
also qualitative consumption (contamination with consumer and industrial wastes and waste water of factories).

Because of the lack of water treatment facilities, many industrial enterprises contaminate drinking water with chem-
ical combinations that are poured into rivers and lakes, causing harm to the surrounding land, flora, fauna, and
humans.

Only 40 percent of the arable lands of Armenia are provided with water as a result of shortages, as well as the ineffi-
cient use of water. Out of more than 1,200 settlements, only 225 have stable drinking water sources.

The biggest freshwater reserves are concentrated in Lake Sevan. However, the resources of the Lake have been used
for consumer (drinking, recreation), agricultural (irrigation, including for the Ararat Valley), and industrial (fishing,
tourism, Hrazdan hydropower station) purposes.

At present, the Lake Sevan water level is 20 meters lower than it was at the beginning of 20th century, primarily
because the water was intensively drawn down and used for irrigation and for energy.

The Lake is contaminated with domestic waste and waste waters of the lakeside recreation zones and nearby settle-
ments. As a result, we are deprived of the drinking water as well as of valuable fish, plants, and animals.

Thus, Armenia has many environmental problems, which require urgent solutions that depend upon the efforts and
sense of responsibility of each of us. Each of our actions in relation even to the tiniest element of nature has a sig-
nificant impact on our lives sooner or later.
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Lesson 25.2: Connecting Environmental Problems with Their Causes

Have your students consider further connections between the environment and social and political issues. In small groups
have them discuss and come to an agreement about the questions presented on the “Think About It” worksheet. Let
them use a map, if you have one available. Responses may vary, so stress the reasoning behind the responses.

Worksheet: “Think About It”
Discuss these questions in small groups and come to an agreement. Write down your answers to share with the class.
Answers between groups may vary, so be prepared to explain your reasons. Consult your chart from Lesson 25.1
“Environmental Problems in Armenia.” The chart is filled out based on the handout “Armenian Nature and Current
Environmental Problems.”

1. From the environmental problems noted on your chart:
a. Which are the result of local causes?
b. Which are primarily the result of regional causes?
c. Which are primarily the result of international causes?

2. From the human causes noted on your chart:
a. Which are related to meeting the basic needs for food and water? How?
b. Which are related to industrial development? How?

3. From the human causes noted on your chart:
a. Which would be the least difficult for people to change? Why?
b. Which would be the most difficult? Why?

4. From the “ecological effects” column noted on your chart:
a. Which of these effects would be the easiest to reverse? Why?
b. Which would be the most difficult to reverse?
c. Which do you think is the most urgent problem? Why?

The following questions are for further discussion:
a. Which situations on the chart are related to political decisions?
b. In what ways has Armenia’s current economic condition aggravated specific environmental problems?
c. How would you verify the accuracy of the information in this text?

Lesson 25.3: Environmental Problems in Armenia

Objective
Students should be able to reveal the environmental problems in the local community where they live.

Letters from Armenian Children
Students of Yerevan Secondary School No. 113 wrote letters guided by biology teacher Liana Melkonyan.

Open Letter A
We, as the citizens of the Republic of Armenia, are very much concerned by ecological problems. In our biology lessons we
learned that Armenia does not have many forests, and we learned about the positive significance of forests. We also know
that there are many laws which probibit cutting trees, but, unfortunately, there are also lawbreakers, who based on their
interests, violate these laws. We would like to see that everyone is equal before the law in our country and no one is reserved
with the right to harm the balance of nature.

—M. Kobalyan, M. Matevosyan, R. Ananayna, T. Tadevosyan
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Open Letter B
Can we keep the purity of water . . .

We live in Haghtanak district of Yerevan where private houses have land plots. With diligence typical to Armenians, our
grandmothers and grandfathers are growing vegetables and fruit trees on these land plots. These orchards and gardens are
irrigated with the water of a huge canal running through our district. Meanwhile, in passing by the water canal we often
see that it is filled with domestic waste. We think that food irrigated by such water may be harmful. Here we see our fault
as well, because many of us throw household waste into the water canal. Thus, the residents have to water their land plots
with very expensive drinking water. We, schoolchildren, promise to do everything within our reach to save the drinking water.

—G@G. Arakelyan, A. Israelyan, A. Khachatryan, E. Khachatryan, L. Manukyan

Open Letter C
Let us walk more and use bicycles as means of transport . . .

We are concerned about the contamination of the atmosphere of our capital city. We recognize the harmful impact of poi-
sonous gases on our bodies. We know from different sources that the permissible limit of gases in the atmosphere is exceeded
by several times. This leads to the worsening of existing diseases and the occurrence of new diseases. It appears at first glance
that this issue has no solution since cars seem to be irreplaceable. However, people living in the 21st century should thor-
oughly acknowledge the importance of a clean atmosphere. We advise all to walk more (if the workplace is near home). Walk-
ing will have a positive influence on people and prevent pollution of the atmosphere. We also suggest using bicycles, which
will improve health and reduce contamination of the air.

—L. Vardanyan, D. Tovmasyan, A. Adamyan, V. Hayrapetyan, K. Arakelyan

Lesson 25.4: Child Teaches Parents
Objective

The child teaches parents how to save on the family budget through a more efficient use of natural resources. The
students together with the parents should establish five rules and follow their implementation in the everyday life of
their families. The rules apply to electrical energy and water savings, reduction of paper use and waste, reuse of old
items, etc.

What do you do?
1. Stimulation (brainstorm)
Write these questions and students’ answers on the chalkboard:
* How is electrical energy generated and which natural resources are used?
* What happens with the waste accumulated in homes (polyethylene bottles, plastic bags, paper, etc.)?
* Which bottles should be used to keep milk and soft drinks?
* Where do people get drinking and irrigation water from and how are they used?
* What can we do with the unused items accumulated in homes?

2. Understanding the main idea
Divide the class into five groups and give each of them an assignment.
Assignment: “Does our family use electrical energy economically?”

Note: The questionnaire survey below will help to assess if your family uses electrical energy economically. For that
purpose the questionnaire is filled out with participation of family members. The questionnaire is also addressed
to relatives and friends.
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Questionnaire
Carefully read the questions. Choose the answer from the following three options: Yes (2 points), No (0 points),
Sometimes (1 point).
1. Do you read the instructions before buying electrical appliances and do you buy models that save energy?
Do you prefer using mechanical rather than electrical devices (mixers, meat grinder, etc.)?
Do you always switch off the light when you do not need it?
Do you use a table lamp when reading or working? Do you use energy saving light bulbs?
Do you use the washing machine only when you have collected enough clothes suitable for its loading capacity
(helping to save energy and water), rather than using it whenever desired?
Do you turn off the TV and other audio-video devices when you are not in the room?
. Do you wash clothes in cold water?
8. Do you try to put on warm clothes as much as possible rather than turning on the heat when it is cold in the
room?
9. Do you have good insulation in your house to conserve heat?
10. Do you use different methods of keeping your house warm in winter time (long curtains, weather-stripping, etc.)?

DAl

N oo

Total Points:
Grading Scale

Less than 7 points: Unfortunately, your family is wasting too much energy. It may be easy for you to pay for the extra
kilowatts of energy, but think about how much natural resources and human effort is spent to provide that energy
to you.

814 points: You have not developed energy-saving behavior yet. Please read the questionnaire once more. Each item
represents an energy-saving solution. Try to follow them for at least one month and then see if the electrical use of
your house has changed.

15-20 points: Congratulations! Your family knows and takes responsibility for its energy use. Which months did you
pay more for energy and which months did you pay less? Try to remember why it was like that. This analysis will help
you to find the secrets of the economic use of energy.

Develop practical tips for the economic use of energy based on the results of the inquiry.
Prepare a poster on “How to Save Natural Resources” based on the data above.

Homework assignment
Present proposals and tips to save natural resources. This lesson may be conducted together with Lesson 13 “The
Problem of Waste” and Lesson 10 “Local Water Resources.”

Teacher’s Guide: Establishment of an Ecological Club

To discuss and resolve certain environmental problems, an ecological club may be established at school, involving stu-
dents of different age groups. The main goal of eco-clubs in Armenia is the dissemination of eco-education, expan-
sion of knowledge of young people living in Armenia and abroad about nature and environmental problems, and the
exchange of related experience and information as well as the establishment of cooperation.

An eco-club will have a statute, a set of principles, and a plan of action. It is desirable for the club to have inde-
pendent management with the active participation of students (guided by the teacher).

The statute may contain these types of clauses:

* Organize a group of students interested in environmental issues

* Develop a name, song, oath, identification sign

* Develop a plan of monthly actions of the eco-club and coordinate it with the leadership

* Through regular meetings try to understand and resolve environmental problems in the local community and
involve respective bodies

* Recruit new members on a regular basis

* Establish contacts with students in neighboring communities and other regions as well as diasporan Armenians
and foreign students of the same age
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Deliver environmental reports, organize open lessons, exhibitions, competitions, and games on a regular basis

The teacher may develop other clauses acceptable for the club members. The goal of the eco-club is to make the
school community responsible for the environment.

Below are examples of solutions to possible environmental problems:

Propose that the Headmaster allocate a space and containers where waste paper, plastic bottles, and polyethylene
bags will be collected; students will acquire the habit of identifying and reusing domestic waste (see details in Les-
son 13 “The Problem of Waste”)

At the beginning of each spring organize a one-day action during which all plastic bottles and polyethylene bags
will be collected or similar environmental activities will be carried out

Prepare eye-catching posters illustrating that synthetic waste does not decompose in natural conditions and can
cause great harm to the environment

A poster competition may be announced and the best posters may be placed on the containers for the different
types of waste and located in the school hallways

Students can make video recordings of interesting scenes in their neighborhood; the video materials can be inter-
preted in a presentation

Write an open letter addressed to people in the community, requesting them to collect plastic bottles, foam cups,
and polyethylene bags and send them for recycling

Create newspapers outlining ecological issues and problems

Organize days of open lessons, speeches, and exhibitions at inter-school and intra-school levels

Option of Possible Competition
Theme

“Second Life of Items Prepared from Plastic, Foam Rubber, and Polyethylene Substances: What Can Be Made from
Synthetic Substances?”

Goal: Collect and reuse items made of synthetic substances.

Guidelines for the Competition

Students from the first through tenth grades can participate in the competition

Collect plastic bottles or cups, empty aluminum containers, and polyethylene bags

Each participant should present a piece of work prepared from waste subject to recycling; each work should be sub-
mitted with a one-page report on the impact of synthetic substances on nature

Special encouragement will be given to those pieces of work that used large quantities of synthetic substances
Submit work within the announced deadlines

Select the jury (involving an environmental specialist)

Sort the collected work for presentation

Select the winners and give prizes to the winners

Note: Encourage pieces of work aimed at the solution of a specific environmental problem; for example, the prepa-
ration of “alternative Christmas trees.”
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Lesson 26: What We Can Learn from Countries with Similar Histories

What do you do?

Have students write about what they think are the three most pressing problems for Armenia or their region. Have
individuals share their written ideas with the class.

Ask the students to write an essay comparing and contrasting Armenia’s current situation with their predictions about
the future.

Extension project: Ask your students if they would be interested in writing letters about the environmental problems
in their area to schoolchildren in Armenian schools in the United States. This may initiate a pen pal program that
can create friendship between Armenians around the world.

Opportunities for establishing pen pals include the following websites:

* http://www.penpalparty.com/language/Armenian_penpals.html
* http://www.mylanguageexchange.com/penpals.asp

You can also contact the director of ATP’s Environmental Education Program for assistance with this project.
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HIGH SCHOOL

Module G
An Amazing Triangle:
Man — Nature — Law
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Lesson 27: Environmental Protection and Law (Grades 7-11)

Author: Heghine Hakhverdyan, lawyer, Environmental Law Resource Center, Yerevan State University

Objective
Introduce students to the ecological and legal status of citizens (rights and duties) and the basic legal requirements
specified by the Republic of Armenia’s Constitution and laws in the area of protection of the environment.

Students will be able to identify, assess, and prevent environmental violations occurring in their surroundings.
The lesson will help children be more attentive to nature and meet the legally established requirements. Hopefully
students will transfer the knowledge and skills gained in the lesson to their family members and friends.

What do you do?
Students will try, independently or in small groups, to write brief essays using the following keywords and expres-
sions: environment adequate to health and well-being, nature, right, obligation, law, offense, and responsibility.

Present the compositions to class after discussion in groups.
Assign the reading below. Then ask students to make a table in groups of three or four and write the most important
passages of the text in the left column and the attitude of the group to those passages in the right column.

Reasoning
Discuss the material paragraph by paragraph, each time asking the students why they thought that passage was important.

Passage from the text Your attitude to the passage
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Reading Material
Dear Students, taking care of Mother Nature is the duty of us all. We are indeed part of nature, and the quality of our lives
depends directly on the condition of the environment.

In the course of the development of human society the impact of humanity on nature has constantly become stronger and
wider. The cultivation of land by people has resulted in an exhausted yield capacity of soil, erosion, and degraded soil qual-
ity. Because of widespread deforestation, deserts have appeared where there used to be forests. Inefficient use has led to one
of the forms of the decomposition of nature—the depletion of natural resources.

Under the current level of economic development the impact of people on nature has grown immensely. The rapid growth
of industries, energy, transport, construction, and other sectors has brought us to the threshold of an ecological disaster: the
air has been polluted, green areas have decreased, drinking water resources have diminished, and many species of fauna and
Sflora have become extinct or are on the verge of total annihilation. If we are a little more attentive and only look out of our
window, we will see tall buildings rising in place of trees with thick foliage, and the gurgling stream has “disappeared”
under the road.

Dear students, you will justly notice that economic development serves universal well-being and makes our lives more com-
fortable. It is indeed necessary to provide the population with food, housing, clothes, and transportation. You will certainly
agree that it is more convenient to do homework in electric light than in candlelight, to live in a large and convenient
apartment than in a straw hut, to travel from country to country on a plane rather than on horseback. These examples could
continue endlessly.

We should not forget, however, that the unsparing utilization of natural resources may endanger the health and well-being
of future generations. Therefore we should consider it our duty to conserve nature and improve the quality of the environment.
Let us start with planting trees and flowers in the schoolyard and using tap water sparingly. Also, let us not forget to observe
the actions of our family members and friends, serving as a role model for them.

In the modern world the issue of nature protection has come to the focus and attention of states, and the rights and duties
of people in this area are stipulated by laws. The purpose of a law is to ensure the harmony and stability of social life through
establishing rights, duties, and probibitions. Let us become familiar with our rights and duties established by the Consti-
tution and laws of the Republic of Armenia.

Thus, Article 1 of the Constitution specifies: “The state shall ensure the protection and reproduction of the environment and
the reasonable utilization of natural resources.” To protect the environment and to improve its quality, the state allocates
resources for nature protection, trains respective experts, carries out surveillance over the activities of industrial units, holds

offenders liable, etc.

As citizens of the state, we too have specific rights and duties. Article 33.2 of the Constitution provides the right of each one
of us to live in an environment adequate to his or her health and well-being, and our duty, both individually and in asso-
ciation with others, is to protect and improve the environment. To live in an environment adequate to our health and well-
being, each one of us also has the right to obtain information from public authorities on the quality of the environment and
its elements (e.g., soil, water, air). This right of ours is matched with the obligation of officials to make the requested infor-
mation available; they are subject to liability for not fulfilling this obligation.

Article 31 of the Constitution obliges us not to cause damage to the environment when exercising one’s right to property, thus
restricting the rights of proprietors and guaranteeing the right of each one of us to live in an environment adequate to our

health and well-being.

Of course you understand that the protection of nature requires the joint efforts of the state and its citizens. As long as we
continue to dump waste in the yard of the house, to cut the forests illegally or simply remain indifferent ro the environ-
mental offenses committed around us, measures taken by the state aimed at nature protection cannot be effective.

The Constitution as the main law of the country is the basis for passing the other laws which must arise from the Consti-
tution and not contradict it. In order to implement the Constitutional provisions above, many laws were passed which reg-
ulate the utilization and protection of soils, waters, mineral resources, forests, fauna and flora, and establish the procedure
Jfor the exercise of specific rights in the area of environmental protection.
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Lesson 28: Be Informed (Grades 7-11)

Objective
Students will:

* be introduced to the procedure and terms for obtaining information

* know what environmental information means, and how, from where, and within what time periods one can
receive it

* know that they have the right to request and obtain environmental information from the relevant authorities in
the manner and time periods specified by the law

What do you do?
One or two hours can be given to this activity. It is desirable to introduce the procedure and terms for receiving
information through specific examples. Students start the lesson by noting on a poster, with teacher assistance, ele-
ments of the environment about which information can be obtained from government agencies.

You may assign the following reading:

Reading: The Right of Access to Environmental Information

The right of access to environmental information is provided by the Republic of Armenia Constitution, Aarhus Con-
vention, and the Republic of Armenia Law on Freedom of Information. Everyone is entitled to request and obtain
environmental information from the relevant authorities.

What is environmental information?

Pursuant to the Aarhus Convention, environmental information means information on the state of elements of the
environment, such as air, atmosphere, water, soil, land, landscape and natural sites, biological diversity and its com-
ponents, including genetically modified organisms, and the interaction among these elements.

Environmental education also includes information on the state of human health and safety, conditions of human
life, cultural sites and built structures, as well as on substances, energy, noise, radiation, environmental agreements,
policies, legislation, programs and plans, affecting or likely to affect the elements of the environment. Information
is presented in written, visual, aural, electronic, or any other material form.

Environmental information is held by the relevant public authorities: ministries, agencies adjunct to the govern-
ment, public administration and local self-government bodies, as well as the organizations providing public services
(energy supply, water supply, sewerage, gas supply, and telecommunications). These authorities regularly collect and
update information. They must, in response to citizen’s requests for information, make the requested environmen-
tal information available. Otherwise the officials responsible for making such information available will be subjected
to liability.

The request submitted to a public authority should meet the following requirements:

* the request should not be anonymous

* the request should be formulated in a specific manner

The public authority may refuse to make environmental information available if it is on the breeding sites of rare
species, may harm the environment or other people’s rights, or adversely affect the work of public authorities.

The public authority shall make the environmental information available in a five-day period, and where additional
studies are required, this period can be extended up to one month, informing the citizen of the extension. Where a
public authority does not hold the environmental information requested, this public authority shall forward the
request to the respective authority and inform the citizen accordingly.

In emergency situations or threats, government agencies shall immediately disseminate ecological information with-
out a citizens’ request, as it is necessary for undertaking protective and preventive measures.
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Lesson 29: Climate Change (Grade 11)
Author: Nvard Gevorgyan, biology teacher, Yerevan Secondary School No. 49

Lesson 29.1
Duration: 45 minutes

Objective
* students will be introduced to the phenomenon of climate change
* they will be able to define the term “global warming” accurately
* they will understand the causes of global warming and will be introduced to preventive measures

What do you need?
Reading material: “Climate Change”

What do you do?
Pose the question, “What do you think ‘climate change’ means?” All the answers are to be written on the board and
grouped so the main ideas can be identified.
The teacher hands out the reading material on climate change. Each student reads the material and then the group
completes the diagram on causes and effects of global warming,.
The teacher leads students in understanding that each cause generates an effect which, in its turn, can lead to new
effects. Students will have a firmer knowledge of the meaning of causal effect.

Causes of global
warming

Global
warming

Effects of global
warming *

One of the students will act as the planet Earth, five students will act as sun rays, and four others will act as green-
house gases (CO,, CHy, NoO, water vapors). The children write their characters on a piece of paper and fasten them
onto their clothes. The sun rays come to the planet Earth from space and revolve around the planet Earth. A few
greenhouse gases also revolve around the planet Earth.

Only two of the sun rays stay with the planet Earth, and the rest leave. One of the sun rays that have stayed explains
that he or she is necessary for ensuring the temperature needed for life on Earth, and the greenhouse gases help the
Earth to keep part of the warmth, like the roof of a greenhouse.
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But when the number of students acting as greenhouse gases increases, they surround the sun’s rays and do not allow
them to go back to space. The sun rays are compelled to stay on the Earth, and the temperature rises so high that
planet Earth becomes depressed and turns to the other students in the classroom: “People, I cannot stand this global
warming any longer: if this goes on, sudden storms, floods, and fires will threaten you at any time.”

Homework assignment
Collect information on measures to prevent global warming.

Lesson 29.2
Duration: 45 minutes

Objectives
Students will:
* enhance their knowledge of measures to prevent global warming
* be able to recognize the important role of forests among CO, emission reduction measures
* develop a sense of responsibility for protection of the environment and saving natural resources
* collect and analyze information independently, and take part in preventive measures against global warming

What do you do?
The teacher assigns students to write an essay in 10 minutes, “My Role in Solving the Problem of Global Warming.”
Afterward, students may read their essays to the rest of the class.

The teacher runs this part with a short lecture, and then summarizes the ideas raised by students in their essays,
drawing attention to the fact that the main cause of global warming is the increase in greenhouse gas emissions.
Therefore, reduction in CO, emissions is important for preventing global warming. The possible ways to achieve this
include:

* preserving and increasing forest-covered areas

* recycling paper

* using alternative sources of energy (sun, wind, water, biomass, geothermal)

A forest is an absorber and accumulator of CO, from the atmosphere. Therefore, reductions in forest areas lead to
an increase in CO> in the atmosphere. Paper production is a major reason for deforestation, so one of the best solu-
tions is to recycle paper. Recycling one ton of paper saves 17 trees, 30,000 liters of water, and 20,000 kW of elec-
tricity. Thus, collecting used paper for recycling will help save the forest and protect the environment.
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Reading Material: Climate Change

We often hear news about natural disasters like floods and storms. Each one of us has tried to understand the reason for
these events. These unusual phenomena of nature are also attracting the attention of the world community. Studies show
that these are all signs of climate change or global warming. Climate change or global warming is the long term or con-
tinuous change in the weather of a certain area, region, or the entire planet. This change occurs when the balance of the
solar energy absorbed and reflected by the atmosphere and the surface of the Earth changes. Let us try to find out the
reason for this.

The energy of the Sun reaches the Earth mostly in the form of short wave radiation. Part of the radiation is immedi-
ately reflected from the upper layer of the atmosphere back to space (see 1 in diagram), while the rest passes through the
atmosphere and warms the surface of the Earth (see 2 in diagram). Afterwards the Earth radiates part of this energy back
to space in the form of long wave infrared or thermal radiation (see 3 in diagram). It is like the warmth emitted by a stone
warmed by the Sun. The other part of the energy is absorbed by the greenhouse gases in the atmosphere (see 4 in diagram).
: Greenhouse gases obstruct the immediate
ﬂ"r’ passage of thermal energy from the Earth to
M space and create a “natural greenhouse effect”
which creates the necessary temperature for the
existence of life. The issue, however, is that the
amount of greenhouse gases in the atmosphere
has increased too much because of human activ-
ities; where formerly the presence of greenhouse
gases was a necessary condition for the existence
of life, in excess it leads to global warming and is
destructive for humanity.

The natural greenhouse gases include carbon
dioxide (CO,), methane (CHy), nitrous oxide
(N5O), and chlorofluorocarbons (CFCs). Car-
bon dioxide accounts for 60 percent of the harm
caused by greenhouse gases. It is generated when
producing energy and burning fossil fuels (coal, oil, natural gas). Carbon dioxide is generated, for example, when heat-
ing and lighting an apartment, cooking food, or driving a car. A large amount of carbon dioxide is also emitted during
industrial and other production processes. Additionally, the carbon accumulated in the wood of decomposed trees passes
into the atmosphere in the form of CO.

According to projections, if the concentration of greenhouse gases doubles (which may occur in the early 21st cen-
tury) and no actions are taken to reduce them, the climate will respond by getting rid of the surplus energy because
energy cannot accumulate unhindered. This will result in the winds changing direction, precipitation will be more fre-
quent because of the high level of vaporization, polar glaciers will thaw, sea level will rise, and droughts will be observed
in some regions.
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Climate change will accelerate desertification, water resources will be reduced, the frontiers of croplands will be

altered, evaporation of water from soil and dehydration will intensify, and many species will become extinct. These
changes may subject millions of people to hunger.

Global warming has already resulted in changes in nature’s balance:

* The mass and area of snow cover and land ice have decreased; snow
cover and land ice are the only source of drinking water for 40 per-
cent of the population

* The size of glaciers and floating icebergs of the northern hemisphere
have decreased 10-15 percent; over the past 50 years, Arctic ice has
thinned 40 percent

* In some areas the permafrost has started to thaw

* In the areas where rains were rare, flooding now occurs, which can
cause the economies of these countries to suffer

* Forest fires are becoming increasingly frequent and even modern
technologies can be powerless to fight them, which leads to greater
carbon dioxide emissions

* Sea level has risen 17 cm, and the territories of some areas are endan-
gered including the Netherlands, Shanghai, Manhattan, and Cal-
cutta which may be flooded by water

* As a result of climate change, 130 million residents of Bangladesh,
India, and Pakistan may be displaced from the areas of their perma-
nent residence; the main reasons will be sea level rise, droughts, and
the instability of monsoons

Every person on the planet must participate in the solution of the problem of global warming. At the state level, an

example of regulation on this issue is the Kyoto Protocol, the purpose of which is to stabilize the content of greenhouse
gases in the air. This will be possible to achieve through the reduction in greenhouse gas emissions, as well as a lowering
of carbon dioxide in the atmosphere that can be absorbed by forests and other natural sinks.

Today the problem of global warming is gaining the attention of all states. To ensure effective international cooper-

ation aimed at the alleviation of the adverse impact of climate change, the UN Framework Convention on Climate
Change was passed in Rio de Janeiro on May 9, 1992. The Convention establishes the overall responsibility of all states
to fight global warming and its negative consequences.

In 1997, the Kyoto Protocol was adopted as a supplement to the UN Framework Convention, which provides quan-

titative restrictions for states on greenhouse gas emissions, based on the economic development level of each state.
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Module H
Organic Agriculture
(Grades 6-11)

Lesson 30: What is Organic Agriculture?
Author: Genik Movsisyan, PhD in Biology
Objective

Introduce students to the notion of organic agriculture, its significance, and how it can benefit people.

What do you do?
Start the discussion with information about agricultural products (vegetables, fruit, milk, yogurt, cheese, etc.). Ask
whether any of the students are growing any vegetables or fruit at home. Explain what differences exist between the
currently implemented methods in agriculture and organic agriculture. Emphasize that the main precondition for pro-
ducing healthy food is the exclusion of artificial fertilizers and toxic chemicals.

Ask students about the causes of environmental pollution, discuss examples, and help them reach conclusions about
the negative impact of these factors on human health.

Background information: What is organic agriculture?
Organic agriculture is the best way to produce healthy agricultural food products. Organic agriculture is based upon
cultivating plants and breeding livestock using natural healthy nutrients, and producing healthy food.

Organic agriculture is a wide concept which involves:

* applying organic fertilizers to plants; complete exclusion of artificial fertilizers and toxic chemicals

* using safe methods to protect agricultural plants and animals

* composting of vegetables and animal remains; processing and storing for further use as fertilizers (also see Lesson
31 “Composting”)

* implementation of safe methods (agro-technical, mechanical, etc.) and exclusion of pesticides in suppressing weeds

* protection of the natural environment from chemical, industrial, and domestic waste

* certification of organic food (document issued by eligible organizations that certify the product as genuine organic

food)

Currently, many toxic chemicals and artificial (synthetic) fertilizers are widely used in Armenia, which has a nega-
tive impact on human health.

In order to protect plants, some village farmers sprinkle them with chemicals when crops are ripe and take the har-
vest to the marketplace for sale the following day. The toxins do not evaporate or vanish in such a short period of
time and are transmitted to the human body, causing various pathogenic phenomena.

A 2007 study carried out in the intensive agriculture zone of the Ararat Valley revealed that vegetables grown on the
farms in Ararat Marz contain an impermissible amount of various toxic chemical residues. A significant amount of such
toxins has been found even in breast milk. The main solution to this issue is the transition to organic agriculture.

Expectations from organic agriculture:

* recovery of land fertility

* reducing soil, water, and air pollution

* exclusion of risks to human health

* improvement of health conditions

* income generation for villagers involved in organic agriculture
* preservation of biodiversity

* improvement of quality and taste characteristics of food
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Methodology of teaching about organic agriculture
* Applying integrated teaching methods (theoretical, practical, demonstrative, and experimental)
* Organization of practical training in school orchards, gardens, parks
* Teaching using practical examples
* Use of computer software to elaborate on the topic
* Presentation of recent events/trends in contemporary science and technologies
* Study of success stories and organic agriculture experiences in other countries
 Cooperation among organizations involved in organic agriculture
* Demonstration of experimental orchards
* Sharing experiences (conferences, discussions, etc.)
* Preparation of information leaflets on organic agriculture

Practical lesson in the classroom
Familiarize students with types of fertilizers and toxic chemicals. Teachers can find this information on the Internet and
in textbooks. Also explain the positive effects of organic fertilizers on plant life and the possible negative effects of arti-
ficial fertilizers and toxic chemicals.

Questions for students
* What natural and artificial fertilizers do you know?
* What are your expectations from organic agriculture?
* What do you understand about healthy and natural food products?
* Has anybody ever seen bees collecting nectar from flowers and taking it into the hive?
e If the trees were sprinkled with a dangerous chemical, how would this dangerous chemical reach a human body?

Homework
Create a short story about the inseparable link between humans and nature, referring to the use of toxic materials
and pollution of the natural environment. Describe their consequences.

Lesson 31: Composting (Grades 6-11)

Objectives
Introduce students to the process of composting, which is one of the best fertilizers used in organic agriculture.
One of the main goals of this lesson is clarifying for students what commercial waste is, and how organic food rem-

nants are processed and then returned back to the soil.

Background information
Compost (from Latin compositus, meaning combination or mixture) is a fertilizer obtained by mixing different types
of organic materials that are decomposed as a result of microbial activity.

To prepare compost, materials such as plant leaves, shredded plant remnants, green plant material, weeds, food and
forage waste, animal manure, as well as residues from the production of starch, sugar, and canned food are used.

Composting is one of the important activities in agriculture, which aims at preserving nutrients taken from the soil
and returning them back into the soil.

Composting materials should be spread on a piece of land 2—4 meters wide and 1-2 meters long; the length depends
on the amount of compost mass and the size of the orchard.

Compost is preferably made in proximity to the location where it is going to be used.

A composting site is chosen in a shady, relatively elevated location so the compost mass does not dry up and is not
flooded by heavy rain. The compost mass should be periodically stirred and fresh manure should be added.

Maturation of compost requires from several months up to two years, depending on the materials added to the com-
post mass.

The final compost is a homogeneous, granular mass containing 0.25-0.8% nitrogen, 0.3—3% phosphorus pentox-
ide, and 0.4%-2% potassium oxide.

92



Compost is equal to manure in its nutrient content, and it is scattered over the surface of soil prior to plowing. The
amount of compost to be used depends on the nutrients found in it. To remove small unnecessary objects (glass, metal,
rocks, etc.), compost should be passed through a 24—40 mm sieve.

What do you do?
Start the lesson by describing different fertilizers.

Then list several organic fertilizers and focus on compost.

In the course of the lesson it is necessary to describe the positive effects of the compost, the soil structure, the phys-
ical and chemical components, and enrichment of soil with nutrients and humus. The teacher should also empha-
size that by composting remains, we help solve an important problem in modern society. Thanks to composting,
organic waste materials are returned into the soil as valuable organic fertilizers for plants.

Questions for students
1. What is compost and what significance does it have for plants?
2. Why use compost and not synthetic fertilizers?

Lesson 32: Mulching (Grades 6-11)

Objective
The main goal of the lesson is to familiarize students with one of the modern methods of regulating soil humidity,
thermal conditions, and aeration. Mulching is an efficient way of fighting weeds and promoting plant growth and
development, and is widely used in developed countries.

It is necessary to explain the role and significance of regulating the humidity, temperature, and air content of the soil in
the course of the plants life.

What do you need?
* Pictures demonstrating different types of mulching in various locations (open field, greenhouse, park, flower gar-
den, etc.)
* shovel
* rake
* mulch material

Background information
Mulching is an agro-technical measure, the essence of which is
to cover the soil and plant roots with different materials
(mulch). Mulch can include such material as turf, straw, paper
mulch, manure, plant leaves, reed, wood chips, sawdust, plas-
tic sheets, etc.

Mulching has several purposes: fighting weeds, reducing evap-
oration of moisture from the soil, decreasing temperature fluc-
tuations of the soil, preventing soil crusting, improving water
distribution, and promoting biological activity of the soil. As a
result, plant roots get better nutrients and become stronger; root
structures and the upper part of the plant develop better; fertil-

ity and quality of crops improve significantly. !

Plastic mulch is done either manually or by using machines. The edges of a plastic sheet are buried in the soil 8-10
cm deep. Mulching with membranes has a number of positive effects—plastic materials used for mulching are prac-
tically impermeable for water and vapors, they do not prevent the exchange of oxygen and carbonic gas between soil
and air, and they are chemically neutral and therefore harmless.

In developed countries mulch is used in agricultural nurseries and also in parks, green zones, flower gardens, lawns,
and even around decorative trees planted indoors.
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Questions for discussion
1. What is mulch and how can it be obtained in ordinary conditions?
2. What significance does mulching have for plants and soil?

Homework assignment
1. In a garden or a park close to your house clean the ground around the trees from weeds and waste, dig up the soil
and cover it with mulch. Then tell your class and the teacher about it and take them to the site.
2. During the visit, together with your classmates, clean another piece of land close to the mulched site. Under the
guidance of your teacher, try other types of mulch on that land.

Lesson 33: Botanical Extracts (Grades 6-11)

Objectives
The goal of the lesson is to familiarize students with extracts used against plant diseases and pests, which are substitutes
for artificial toxic chemicals (pesticides) and are prepared from the vegetative and generative parts of different plants.

What do you do?
Start the lesson by discussing healthy food, then activate the students” interest about organic agriculture and give them
new information. The teacher must describe in detail the harmful properties of modern toxic chemicals and intro-
duce their harmless alternatives. Botanical extracts are an alternative to chemical pesticides; water-based extracts of
different plant parts are normally used.

Experiment
What do you need?

Yarrow flowers or green plantain leaves, a bucket, water, scissors, paper and pen for taking notes.

Methods

Take 800 grams of previously collected yarrow mass cleaned from soil, dried (leaves, stalks, roots, flowers), shred it
and put it into the bucket. Add 3—4 liters of warm water, cover with a lid and let it stay for two days. Then squeeze
the mass, add water to the 10-liter mark, and stir in 40 g of soap.

Sprinkle fruit trees with this solution to combat plant lice, ticks, midges, thrips, and harmful larvae of moths and other
insects. It is important to familiarize students not only with the technique of preparation, but also with those plants
in our environment that can be used for the preparation of bio-mixtures against harmful insects. Among these plants
are the plantain, green leaves and peels of onion and garlic, the green mass of tomato plants, burdock leaves, and
yarrow flowers.

Additional information
Tell students about measures that must be used to protect respiratory organs and the skin of exposed parts of the body
from chemical exposure (i.e., the use of personal protective equipment such as goggles, gloves, boots, masks, etc.)

Questions for discussion
e What alternatives to pesticides do you know?
e What plants do you know that grow in your area and can be used to prepare bio-mixtures?
¢ What measures of personal protection are commonly used in the course of treating plants?

Glossary

Breathing Mask: a protective means covering the nose and mouth

Fertilizers: materials made naturally or artificially, to support the growth, development and fertility of plants; fertilizers
can be organic and inorganic

Pesticides: materials that are used to fight plant and animal pests, either to exterminate these pests or suppress their growth
Plant Pests: plant lice, ticks, midges, thripses, moths, apple worms, and other harmful larvae

Plant Preparations: water extracts prepared from different parts of plants

Repellents: materials that deter insects with their smell

Yarrow: plant of Compositae family, which contains essential oils and achylic alkaloid, from which comes the Latin name
of the plant Achilea
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Lesson 34: Biosafety and Genetically Modified Organisms (GMOs) (Grades 9-11)
Author: Gayane Mirzoyan, PhD in Biology, biology teacher, Yerevan K. Demirchyan School No. 139

Objectives
Students will:
* be able to define genetically modified organisms
* know reasons for the use of genetically modified organisms
* understand the consequences of GMOs on the environment and human health
* group the consequences of GMO use in different risk groups

What do you do?
The lesson starts by identifying the students’ initial knowledge through brainstorming. Start by asking: “What do you
know about GMOs?” Answers are written on the chalkboard and grouped, and the key ideas are selected.

Background information
Genetically modified organisms are transgenic organisms, the hereditary material of which is modified by the method
of genetic engineering (GE). Through GE, a specific gene is separated from one organism and inserted into the cells
of another, often totally different organism. For example, the gene of the bacterium responsible for producing poi-
son which kills pests is inserted into the potato gene, so pests on the potato plant will die. So, the new owner of the
gene acquires the new properties.

Thus, through GE, qualitatively new species can be developed or the properties of the species can be modified desir-
ably for humans. Such species cannot be developed by natural meth-
ods or selection. GE overcomes the barrier to crossbreeding different
living organisms (e.g., a bacterium and potato, tomato and fish).

Today there are different views on GMOs: some have high hopes,
believing that widespread hunger will at last be overcome. In this view,
genetically modified plants can provide necessary food, at the same
time reducing the use of mineral fertilizers and pesticides, and can
resist droughts and other abiotic stresses. It is possible to enhance the
pest resistance of crops, increase the content of valuable substances in
the plants, and produce plants containing medicinal agents.

However, it is not yet known how the organisms developed by GE
and their offspring will behave in the ecosystem, or how the food
received from them will impact the human organism.

]
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Teacher instructions

Give several facts that caused the GMO revolution:

* Transgenic hens were developed at the Dole sheep laboratory, and the egg proteins are used for making medic-
inal agents for cancer treatment (solution of a medical problem)

* GM poplar trees decompose specific gases emitted by a factory (chloroform, benzol, trichloroethylene) into safe
substances and accumulate them in their leaves (phytocleaning of the air basin)

* Ten times more hydrogen fuel is generated from GM algae (a new source of energy)

* GM rice is resistant to pests and diseases, due to which no chemical control substances (pesticides) are used
(organic food)

* In Africa 600,000,000 people eat manioc root, and GM manioc yields 10 times higher crops (provision of agri-
cultural food)

* GM tomatoes can be stored unripe for a long time (under 12 degrees C), and mature in warm conditions in a
few hours (preserving the marketable look of foods)

Regardless of our attitude to GMOs, their development and processing is evidence of the advancement of humankind,
and, like any other outcome, can be either useful or pose a serious danger.

The teacher gives advice on genetically modified products, to consider when buying food.

Consumer Advice

* The Consumer Rights Protection Union warns consumers to pay special attention to the label; if you see modi-
fied starch, corn oil, corn syrup, soy oil, soy protein, lecithin, protein substitute (analogue), cotton, or canola oil
among the ingredients, you know that these are products from GMOs

* Any GMO ingredient exceeding 0.9 percent should be mentioned on the food labeling or marking

* Avoid buying foods from a company running a “big business,” since often it is more profitable for such produc-
ers to pay fines for the lack of GMO ingredient labeling than to do the labeling

Homework assignment

Assign students to collect labels with GMO or GMO-made product markings with their parents.
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Reading: The Undesirable Effects of Growing and Using GMOs

1. FOOD RISK
Direct poisoning or allergic reactions may occur in the human organism by the influence of GMO transgenic
protein:

transgenic protein, affecting the metabolism process of a plant, may incite the formation and accumulation of
poisonous substances which end up in the human organism through food

at times thermal processing of food reduces the risk of impact of the GMO on the human body, however, GM
fruits and vegetables are mainly consumed raw

the intestinal flora of humans adapts to “adult food” at the age of three; at that age the digestive tract is highly
permeable by nutrients and poisons and pathogens alike; GMO food may cause decomposition in a child’s body
new growths (tumors) may occur in the human organism (through the food chain) by the genes that promote
the active growth of fruits and vegetables

it has been established that GM food can depress the operation of the nervous and immune systems, causing a
series of diseases

2. ECOLOGICAL RISK
Through pollination from GM plants, an uncontrollable transmission of new constructions will occur to the wild
relative species which can cause a reduction in the diversity of the original wild species:

the diversity of insect and soil micro flora may be damaged by the influence of transgenic poisonous proteins,
resulting in the disturbance of the food chains; meanwhile, plant biodiversity will be impoverished

occurrence and rapid spread of pests resistant to transgenic poisons (insects, phytophages, bacteria, fungi, etc.)
is possible within a short period of time

the structure introduced into the genome causes an unstable local condition and makes the reconstruction of
the penetrating phytovirus with the DNA more likely; this can result in new, more pathogenic strains (outbreak
of an unknown disease)

GM fish (e.g., salmon) may disrupt the biodiversity of the region, driving out not only the usual, but also the
endemic fish species

GM plants can travel rather long distances through insects and birds, which can upset the ecosystem

a plant’s resistance to pests and herbicides can be transferred to weeds, resulting in “superweeds”

3. AGRO-TECHNICAL RISK

the effect of a gene inserted in the genome may result in an unpredictable change in the properties of the mod-
ified species (e.g., lower disease resistance or adaptation)

today it is not yet clear how the circulation of nitrogen will alter in transgenic plants and what consequences
this will have for live material

the gene with modified pest resistance will probably lose its stability during a few generations of mass planting
GM genomes are unstable; they may disunite and reunite incorrectly or with a different genetic material, cre-
ating combinations of unpredictable effects

a GM plant upsets the performance of the bacteria in the soil, which leads to reduced soil fertility

rapidly growing GM trees which may provide a large amount of wood, exhaust soil resources in a short period
of time

the seeds of GM corn cannot reproduce; farmers have to buy new seeds every year
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