About the pea-project

This project is initiated to stimulate the interest in biological diversity. 

The main aims of this initiative 

To enable an exchange of knowledge on an equal basis between groups of children in different parts of the world.

To multiply and spread rare pea-varieties of which some are on the edge of extinction.

Rules of the game

· The children who participate in the project will have the responsibility  to multiply the seeds they receive. This is necessary to have sufficient seeds for more groups that want to participate. At the end of the project the seeds has to be put in bags with the right name on it and be send to the next groups that want to participate in the project. The teacher or group leader is responsible for this procedure. 

· It is important that all questions are filled in as exact as possible on the web-site. Only than the children will be able to compare their data with those of their research partner. This database will of interest for seedsavers,  researchers and others. The group co-ordinator should be aware if the data is filled in seriously.     

Why peas?

To make children aware of diversity within species,  we choose the pisum sativum (common pea) as an example. This plant is easy to grow in different environments. Also George Mendel, the founder of genetic research, did his original experiments with peas.

Every child in the group will get her/his own pea-variety. For the first selection and distribution of the peas, the donor institute pays attention to the colour, shape, way of growing and flowering of the seeds. This to have a clear illustration of the diversity among them. For the children it will be easy to notice the differences between the peas. 

The teacher can explain that not only in peas but in almost everything that is alive differences occur. Think only about all the differences in dogs. But what about over 1000 known species of tomatoes and apples or more than 20.000 rice-varieties.

Diversity and environment

The pea varieties are used to explain how the environment can influence the organisms that are living in it.

The children will grow their 'own' pea-variety. Their personal research

partner will grow the same variety in a different environment.

There will be an exchange of information about the pea-varieties, the sowing, growing and harvesting but also other data, like climate, altitude, rainfall etc. 

Do children expect differences in the outcome of the results of their research partner due to the different growing circumstances? What will be the reality?

Attention can be given on the usefulness of peas (leguminosa) in an agricultural system.

Equal knowledge exchange

The growing use of internet makes it possible to have an knowledge exchange from child to child on an equal level.

The underlying message is that, although different living circumstances are a fact, people everywhere in the world contribute to knowledge from their own situation. Only with more complete information are we able to get a more complete picture.

With the aid of digital camera’s and the internet, children from different groups are able to ‘meet’ each other and do the investigation together with their partner.

Scientific research

The children will describe the peas in a scientific way. The name, color, shape, growing and blooming will be described.

The information gathered on the peas is going to be processed with the use of a ‘descriptor list’.   (see also header ‘ data processing’ )

This will make the information valuable for others who are interested, like seed banks and researchers.

Materials needed

The group needs to have access to the following; 

Pots with holes, earth, place outside, sticks/branches for the plants to ‘climb’, Internet access, digital camera and seeds (see rules of the game) 

Translation

The information exchange will be in English. Every group can deliver their information in their native language and a translation in English. The descriptor lists should be translated for the children by a teacher or helper. In this way they are able to give the information in two languages 

The program

A step by step working plan is enclosed. This describes the program from sowing to harvesting the peas. 

Of course a teacher will have the space to adjust those steps to her/his own circumstances. Though for the exchange part and scientific value it would be preferable if all the questions from the descriptor lists are answered in the end.  

Data processing

During the whole period during which the children grow their peas a lot of information will be collected.  This information is going to be processed with the use of a ‘descriptor list’. 

This list  is derived from the official IBPGR list (International Board for Plant Genetic Resources) and the FAO (Food and Agricultural Organisation). The list is international recognised. 

For the program the list is divided in three parts. Part I is completed by the donor institute itself. Part II is done by the teacher together with the group. The third part will be filled in b the children. This part III (the pea-passport) can be completed step by step through carefully watching the peas grow. Most questions are multiple choice. 

Each child can  keep a dairy next to the description list to write down some additional information (length of the plant every week e.g.) and make drawings.

The data is worked out and put on the web-site which is developed for this purpose.

Additional information <links>
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Step by step

To support the teacher, a logical sequence of the steps to be taken  is described below. Of course a teacher can decide how many steps to tackle in one lesson or to adjust parts. 

Behind every step, the accompanying week of the descriptor list is in brackets.

During the whole period the children should watch their plants carefully. If there is any notes from animals, pests or diseases they should write this down (see also the last page of the plant-passport part III). 

Step 1

The program is briefly introduced to the children. With a digital camera a picture is taken of every child. Every child is getting a number which relates to a pea-variety. With help of this number the child will be able to find his/her research partner on the internet.

Step 2 

Every child gets 10 peas. The peas are compared with others in the group. The peas are described and drawn. 

Pay attention; the peas still have to be sown so be careful with the sowing material!

One of the questions refers to the skin of the pea. When the skin has burst open it means the pea is very tolerant of drought. With germinating the pea needs much less water to start.

Step 3

The photo’s of the children with their names are placed on the web-site (this is done by the webmaster). Through the name of the pea and a personal pass-word, each child will have access to a personal page. The children can start to fill in some personal details on the web-site. Also they can fill in the questions which they answered about the seeds.

Step 4 

The seeds are sown. Before sowing you can put the seeds in the water for one night. They will have enough water to germinate. If you don’t put them in the water you have to wet the soil. The pots are filled with earth (this can be the same earth in which the peas will be planted later). The peas are put 3-4 cm in the earth. They should be on a small distance from each other, so the roots won’t be hurt easy when planting the peas in the ground.

The first 2 weeks, the peas will grow in pots (to avoid animals from eating the peas in the beginning). The data are written down.

Signs are made with the names of the peas and children (only the number is an option) to put with the peas. This is important so the children won’t mix-up their pea-varieties.

The peas are placed on a light place, in or outside.

Step 5 

Pea-Passport Part II is filled in with the whole group. Data about the growing circumstances is getting clear, like climate e.g.  The teacher fills in the answers on the internet.

Step 6 

Through the internet the data from step 5 are compared with the answers of the other research group. What are the biggest differences? Will those differences influence the growing of the seeds? In which way do you think they will?

Step 7 

As soon as the first peas are germinated this data is written down. How many days do the peas take to germinate? Are the differences in time for different pea varieties?

How many peas did germinate?

Step 8

About 2 weeks after germination, the little plants are put on a sunny spot. First the altitude is measured and written down. Every pea gets a stick/ branch to climb in. How exactly is a pea climbing? 

Pictures are taken to put on the internet. It is also an option to make a drawing and put the photo’s of the drawings on the internet.

Step 9

Every week is measured how much the peas grow. This is written down.

If other changes happen, this is written down as well. Care has to be taken that the peas are in the opportunity to climb in the branches. When the pea grows larger, new branches/sticks can be put. The old branches shouldn’t be removed.

Step 10 (4 weeks after sowing)

The questions that belong to ‘4 weeks after sowing’ are answered.

Step 11

How do peas multiply? Depending the children’s level, the teacher can explain about the start of genetic research by Mendel. 

Step 12 ( 6 weeks after sowing)

The questions which belong to ‘6 weeks after sowing’ are answered and put on the internet.

Step 13 ( 7 weeks after sowing)

The questions which belong to ‘7 weeks after sowing’ are answered and put on the internet.

Step 14 ( 8 weeks after sowing)

The questions which belong to ‘8 weeks after sowing’ are answered and put on the internet.

Step 15 ( 8-10 weeks after sowing)

When the peas are starting to bloom, the plants are mostly full-grown.

Pictures/ drawings are made of the flowers and put on the internet. 

The questions which belong to ‘8-10 weeks after sowing’ are put on the internet.

Take good notice how many days there are between the flowering and the first pods and write this down.

Step 16 ( 10-12 weeks after sowing)

When you grow peas to eat you need to pick them while they are still green. But because we grow the peas for the seeds you can pick the pods when they are getting brown. The peas in the pod are full-grown now. It is best to dry the pods on the stem. After one or two weeks, when the pods are completely  dried you can open them. Now you will see the new seeds. 

Write down the date when the pods are mature. The pods are described carefully. The amount of pods are counted. How many peas are there in a  pod? How many peas do you have now from the 10 peas you started with? 

The questions ’10-12 weeks after sowing’ are answered and put on the internet.

Step 17 

In which ways do people use peas? Is this use different in the country of the research partner?

The teacher can tell about  the use and advantages of peas (legumes) in small agricultural systems. 

Step 18

The results till now are compared with the results of the other group. Are there any differences? What are the similarities? 

Step 19

The idea is to pass the pea-varieties to other classes, so they can also join the project. 

Therefore the peas should be dried carefully and put in bags with the name of the pea-variety and the researcher. Every bag should contain 12-15 seeds. If you had a good harvest you can make a lot of bags.

The research is officially ended.

I
Thaihealth

Thaihealth is the short name for the Thai Health Promotion Foundation. It is a state agency under the supervision of the prime minister. The office commenced operation in April 2001.

ThaiHealth was established by Health Promotion Foundation Act, B.E. 2544 (2001). The Act has authorised its status of statutory public organisation plus provided an earmarked taxation as its primary funding source.

ThaiHealth has been responsible for encouraging, supporting, and funding a variety of projects that promote the public health with the aim of reducing sickness and premature death rates. ThaiHealth also encourages changing behavioural patterns and believes that beneficial environmental changes will contribute to an improved quality of life for Thais. 

More information; www.thaihealth.or.th
II
Foundation the Court of Eden

The Court of Eden is a foundation that manages Europe's largest private collection of genetic resources. This living collection is increasing every day. It serves as a basis for investment of the living richness of this earth, development aid and public education about biological diversity.

The foundation is established in 1987. Since 1979 Guus Lieberwerth started to gather a collection which founded the resource materials for the foundation.

For many years the foundation is exchanging seeds and information with hobbyists, growers, farmers and seed savers all over the world.

The collection contains over 700 species with 30.000 gene-combinations (this includes the species, varieties, straight lines and clones). Almost everything is done manually, due to the small parcels and seed quantities. In general no chemical pesticides and fertilisers are used.

The investigations are mainly concentrated on evolution processes and factors, which plays a role in this evolution. The plant material is maintained through cultivation.

More information; www.thecourtofeden.org

III
Additional lesson material /George Mendel, founder of the nowadays     genetic theories

This is an interactive pea experiment where you can breed your own hybrid pea plants!
You will start with two parent plants and end up with four child plants *. Pick two of those to breed together for four new children, and so on. (Note: you can breed a plant with itself.)
There are two attributes passed between generations in this simulation. These are the out of the seven main attributes studied by Mendel: 
1. Pea colour (green or yellow) 
2. Pea shape (round or wrinkled) 
Each of these attributes are 'simple traits,' that is, there is no 'grey' area of an attribute. A pea is either wrinkled or round - there is no in between. It is because of this fact that Mendel was so easily (relatively speaking) able to note similarities between plants and their children.

http://www.sonic.net/~nbs/projects/anthro201/exper/
IV
Introduction  biodiversity

Biological diversity (biodiversity) is essential for life on earth and thus an international responsibility. The importance of biodiversity got a world-wide recognition, when in 1992 in Rio de Janeiro the Convention on Biological Diversity (CBD) was negotiated. This Convention is a global, comprehensive agreement addressing all aspects of biological diversity: genetic resources, species, and ecosystems. It has been signed by 180 parties (read countries).

In the scope of this convention, biodiversity was defined as follows:

"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 (art.2 use of terms CBD, www.biodiv.org/convention).

Unfortunately, although estimations vary greatly, biological diversity is disappearing faster now than at any time in the past. A Dutch government report gives figures of an extinction rate, which is 10.000 to 100.000 times larger than in the past (NRLO, 1997). For rainforest areas these figures are even higher. 

In general the main reason for this drastically decreasing of biodiversity is found in a combination of factors. The most important are;  habitat destruction/ changing, environmental pollution and/or  over-exploitation. 

Biological diversity – a complex matter 
The definition of biological diversity from the CBD is a good indication of the complicated character of the concept. Various organisations and individuals use their own interpretations when it comes to biodiversity. In practice this can lead to confusion. 

Biodiversity is the difference between life forms. It is the process and cohesion between everything that is living. It seems almost impossible to make a clear division to cover the totality of what is ‘biodiversity’. How can one divide life itself in categories? For example, should wild grasses and leaves that are cut from roadsides and used to feed or medicate animals be included in the agricultural biodiversity system, or in the ‘wild’ biodiversity? 

For this reason we won’t use a  term like “agro-biodiversity” to describe all the varieties within the  different food crops that have been developed over time by (traditional) agricultural systems.

We will be talking about biological diversity in agricultural systems.

Our food and biological diversity

Alarming is the fact that since the beginning of this century the genetic diversity of agricultural crops decreased with 75% (Renkema, 1993).

In the recent history hundred thousands of old plant varieties have disappeared from fields and gardens. From the 7098 different apple varieties, which were grown in the United States between 1804 and 1904, 6121 (about 90%) got lost. In France at the moment only three apple varieties are responsible for 95% of the France apple production. On Average in the Netherlands they use only two or three varieties for every important crop (except for maize). The past forty years 95% of the original wheat-varieties in Greece has disappeared, without the ability of getting them back (Cherfas, 1992).

The narrowing of this genetic basis asks for disasters. In 1971 a lot of farmers in the U.S. lost their entire maize crop because all plants had the same genetic weakness and weren’t resistant against one variety of leave-lice. In the same year, farmers from the Ukraine had a disaster with their winter wheat. Growing the same variety over enormous areas, it all died from the extreme cold and mayor losses were suffered.

The technological packages of improved high input seeds (often hybrids) and other inputs, although useful in raising production in the short-term, have been seriously eroding genetic diversity at the farm level (Bayush Tsegaye, 1997). 

For centuries farmers have developed various farming systems adjusted to specific ecological and climatic circumstances. This resulted in a wide range of crop diversity, which has been maintained and extended by traditional farming societies. 

The changing or destruction of the traditional farming system causes the disappearance of genetic diversity in agriculture. This is caused mainly by the ever growing dominance of modern large-scale farming, producing for an ever more globalized market. Other causes can include the extension of cities, the fading of cultural traditions and environmental pollution.  The variety of crops and animal breeds within farming systems are more and more replaced by mono-cultural crops and hybrids (“high input high output-varieties”).
Genetic diversity, which is thus characteristic for traditional agricultural systems, is disappearing out of the agricultural systems. This results in genetic poverty. 

The effect of genetic poverty is not only less choice in crop varieties but also a serious threat to food security. The possibilities to adapt to changing environmental circumstances, like a change in climate, are decreasing seriously. Genetic poverty also increases the sensitivity for diseases and plagues of crops in general. This forces growers to use chemicals to prevent high yield losses. Often traditional farming systems require less (chemical) inputs but often give a lower production (not always) and are more labor intensive. 

To put a hold on the further disappearance of the genetic varieties on farm level it is necessary to support those people who still involve genetic diversity in their farming systems and ensure their existence.
It seems that the improvement of the economical prospective of genetic diversity within a farming system is one of the most realistic opportunities to support the maintenance of this biological diversity on farm. 

V
Planting peas, an introduction
Written by Nathalie Van, adjusted to the project
Soil type 
Peas like a site that enjoys full sun most of the time. The soil should drain well. Avoid fertilizers that are high in nitrogen because peas capture nitrogen from the air through their leaves. The beds can be raised to help give more drainage or if your soil is heavy since peas prefer light, well drained soils. There are different types of peas, some have only the peas eaten, some can be eaten with the shells at maturity and some types can be eaten with the shells before maturity, and only the seeds at maturity. Whatever type you choose, they all have a quick germination period. 
Planting the Peas 
The peas can be sown directly into the garden as soon as the soil can be worked about five weeks before the last expected frost. You can also choose to plant the peas inside in pots for the first 2 weeks to help them make a good start in germination. This will prevent birds from eating the just sown peas and give the peas a warm place to germinate.  Before planting the peas you can put the peas in water overnight. This will help them germinate easily.  Place the seeds about 3cm deep, The peas, shouldn’t tatch each other. 

Make sure you give the peas something they can climb on when you plant them outside. You can build a small fence with chicken wire. For small amounts you can collect branches from tree’s and let the peas climb on those. Guide the young plants towards the support structure as soon as they are starting to develop long enough shoots to climb. This will keep the vines free from dirt and too much moisture, which will cause the pea plants to rot. Water the peas after planting and keep them moist, but make sure you don't over-water the plants. They don't like too moist conditions. But once the plants start to grow, give them some extra water since the plant development will need more moisture at this point in time. The peas will be ready for harvest about three weeks after you see the first few flowers. When you want the seeds of the peas to be ripe, you can wait till the pods are brown and harvest the whole plant. Dry the plant for 2 or 3 weeks, then open the pods and collect the seeds. 

Harvest and Storing 
The peas are ready for harvest depending on the type of pea you chose to sow in your garden. If you want to eat the plants they should be harvested when mature but not tough and stringy. Don't harvest all of them at the same time, since individual plants might mature earlier or later depending on the growing positions. You should be able to harvest peas for about one to two months depending on when the peas are mature. If there is a chance of frost, pick off all the peas before that time. If you want to use them for the seeds, you have to dry them carefully. You can put the peas in a freezer for some time to be sure all parasites will be killed.
