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INTRODUCTION

Feed the Future Ethiopia Growth through Nutrition Activity is the U.S. Agency for International
Development’s (USAID’s) flagship multi-sectoral nutrition and WASH project. This USAID-funded
project aims to improve the nutritional status of women and young children in four of Ethiopia’s
regions, focusing on the first 1000 days (from conception to age two). Building off of the ENGINE
project, Growth through Nutrition is working across all government and society levels to bring multi-
sectoral nutrition programming to community levels, and link development and emergency efforts to
build resiliency and sustainability.

As a sub-partner to Save the Children, Land O’Lakes International Development is focusing on
increasing access to diverse, safe and quality foods through nutrition sensitive livelihood activities.
Specifically, Land O’Lakes is supporting the growing of more nutritious and productive varieties of
vegetables, fruits, legumes, bio-fortified crops and production of small livestock. Growth for
Nutrition Activity is also supporting more efficiency use of inputs and cultivation practices to increase
market availability of diverse foods, and addressing issues around postharvest losses of nutritious
foods and relevant food safety concerns.

This publication was made possible through support provided by Feed the Future, the U.S.
Government’s Global Hunger and Food Security Initiative, through the U.S. Agency for International
Development, under the terms of agreement No. AID-663-A-11-00017. The opinions expressed herein
are those of Save the Children and do not necessarily reflect the views of the U.S. Agency for
International Development.

About Land O’Lakes International Development

Land O’Lakes International Development is a 501(c)(3) nonprofit helping communities around the
world build economies by strengthening agriculture from farm-to-fork, helping businesses grow and
linking farmers to markets. Since our start in 1981, we have been leveraging nearly 100 years of
expertise in dairy, animal nutrition, crop inputs and agricultural insights from our affiliate, Land
O’Lakes, Inc., a farmer-owned agribusiness committed to fulfilling its purpose of feeding human
progress.

We use our practical experience and in-depth knowledge to facilitate market-driven business
solutions that generate economic growth, improve health and nutrition and alleviate poverty. We
believe in the value of people and ensuring our work is rooted in honesty, integrity and respect.

For the last 36 years, we have unlocked the potential of agriculture around the world through nearly
300 programs in more than 80 countries. Funded primarily by USAID, the United States Department
of Agriculture (USDA) and the Gates Foundation, our programs not only improve production and
food security for small farming operations, but they also foster innovation and market linkages, and
strengthen the private sector. Ultimately, they make small and growing enterprises in developing
countries more attractive for investment, and build consumer demand for agricultural products
produced by smallholders.
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ABOUT THIS MANUAL

Welcome to the Feed the Future Ethiopia Growth through Nutrition Activity Nutrition Sensitive Agriculture
Training Manual. This manual is intended to be used as a resource for the training of trainers of woreda
level agricultural technical staff and GTN activity and livelihoods technical staff. In a cascade model, these
trainers will then work throughout their respective woreda to train agricultural development agents to
provide nutrition sensitive agricultural and livelihoods technical advice and support to farmers. As such, this
manual provides technical information on each subject; the accompanying Facilitator’s Guide includes
information for the trainer on topics to cover, focuses on behaviors that are nutrition sensitive and provides
direction to other resources that might be helpful for a trainer to gain additional knowledge.

A critical underlying assumption in the success of these trainings is that the agricultural technical staff
receiving these trainings already have a solid foundation of technical expertise in their area of specialty.
This manual will help reframe their previous knowledge and understanding of agricultural and extension
activities in a more holistic and nutrition-orientated approach that helps to meet the overall project goals of
Feed the Future Ethiopia: Growth through Nutrition, and the Government of Ethiopia’s Nutrition Sensitive
Agriculture Strategy and the National Nutrition Program. This manual is intended to work in tandem with
more nutrition-specific communication that will be delivered through other Feed the Future: Growth
through Nutrition messaging and trainings.

Extensive technical resources that provide background to the content of this manual, as well as training
cards and government policies already exist; some resources, including references cited in this manual, can
be found in the annexes of this document. If you have further questions, please consult with Growth
through Nutrition staff.

Background

This manual and accompanying Facilitators guide are designed for a five-day training-of-trainers course in
nutrition-sensitive agriculture technical specialty areas including: agriculture-nutrition pathways, essential
nutrition information, fruit and vegetable production, animal source food production, permaculture and
conservation agriculture, marketing agricultural products, and savings and credit group formation to benefit
nutrition. The material is intended for individuals that already have agricultural and livelihoods technical
expertise. This manual is designed as a technical supplement to use in addition to Government of Ethiopia
education materials covering the topics of nutrition, dietary diversity, gender, adult learning and WASH.

In each chapter you will find:
O Learning Objectives
0 Technical Information
O References to additional information or resources

In the accompanying Facilitator’s Guide you will find:

Course Syllabus and Outline

Learning Objectives

A List of Required Materials

Suggested Teaching Plan and Activities

Accompanying Exercise Sheets for specific sub sections
Take Home Messages

References to additional information or resources

OO0OO0O0O00O0



CHAPTER 1: THE ROLE OF AGRICULTURE IN NUTRITION AND HEALTH

After the training participants will be able to:

Explain agriculture, nutrition and health linkages.




1.1 Nutrition Sensitive Agriculture Impact

Learning Objectives

Identify the agriculture-nutrition impact pathways.

Background

Smallholder farms are responsible for about 90 percent of the food produced in Ethiopia. Yet, these
households are often in a permanent state of food and nutrition insecurity, suffering from poor quality
diets and undernutrition. Smallholders provide food for themselves, for their communities and a growing
urban population.

Agriculture is of fundamental importance to human nutrition, both as a determinant of food consumption
and through its role in livelihoods (income generation). In Ethiopia, agriculture is a primary livelihood for
many households. Agriculture also plays a fundamental role in food systems and influences the varieties
and prices of foods that are widely available and accessible to a given population. The agriculture sector
therefore provides an essential entry point to improve nutrition.

There are 3 primary pathways that agriculture contributes to nutrition:

1) Food Production

2) Agricultural Income

3) Women's Empowerment
Figure 1A
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1.2 Nutrition Sensitive Agriculture Interventions

Learning Objective

Explain nutrition sensitive agriculture interventions.

Background

There is low food and nutrition security in Ethiopia.

In 2014, the World Food Program’s Comprehensive Food Security and Vulnerability Analysis in Ethiopia
found:

e Low dietary diversity reported in 30 percent of households (consuming 3 or fewer food groups per
week)

e 40 percent of households were food energy deficient (less than 2,550 kcal per adult per day
consumed)

e 50 percent of households sourced a very high portion (>75 percent) of their total calories from
starchy staples, i.e. consume a highly unvaried diet

Food security is when all people, at all times, have physical and economic access to sufficient, safe and
nutritious food to meet their dietary needs and food preferences for an active and healthy life. (World Food
Summit, 1996).

Nutrition security is when all people, at all times, consume food of sufficient quantity and quality in terms
of variety, diversity, nutrient content and safety to meet their dietary needs and food preferences for an
active and healthy life, coupled with a sanitary environment, adequate health and care. (State of Food
Security, 2013).




1.3 UNICEF Malnutrition Framework and Agriculture Linkages

Learning Objective

Explain the UNICEF Malnutrition Framework and its health linkages.

Background

Agriculture and food systems are linked to food security, nutrition and health. While they can support
health through the provision of food and nutrition and by generating income that can be spent on food and
health care, they can also be harmful to health. Negative health impacts may arise through the
contamination of food and water or may be related to specific practices such as crop cultivation and animal
rearing.

Bi-directional links between agriculture and health

e Poor health in farmers can lead to reduced productivity, a decline in household income and food
insecurity.

e Poor health in agricultural producers also reduces their ability to learn about and try new farming
practices. Healthier producers are more productive and able to drive the development of
agricultural systems.

e Poor production may lead to poor harvest and then to food insecurity. Food insecurity leads to
poor food availability and access. This condition leads to undernutrition and poor health.

e Undernutrition, overnutrition and poor health affect the demand for food (quantity, quality and
diversity), the prices populations are willing to pay for food and consequently the market price of
food.

e Food-borne illnesses can reduce the demand for agricultural outputs which may then have
consequences for agricultural producers.

e The main effect at the household level is the shock due to cost of illness necessitated by out of
pocket expenses for transport, clinic visits, treatment, alternative medicines etc.

e The main effect at the sectoral level is consumers changing purchasing behavior in response to
disease scares.

UNICEF Malnutrition Framework

A nutrition sensitive agricultural intervention may be one of a variety of approaches with specific nutrition
goals that address the basic and underlying causes of malnutrition, from the UNICEF Malnutrition
Framework.

A primary goal of nutrition-sensitive agriculture is to reduce poverty and undernutrition among smallholder
farmers in their roles as both producers and consumers and help them to optimize their contribution to
agricultural production and to food systems as a whole.




Figure 1B
UNICEF Malnutrition Framework
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1.4 Water, Sanitation and Hygiene (WASH) Linkages with Nutrition

Learning Objective

Explain basic WASH and nutrition linkages

Background

There are multiple, interrelated causes of malnutrition, some of which require solutions beyond the
nutrition sector. The current state of evidence suggests that Water, Sanitation and Hygiene (WASH) is
critical to achieving adequate nutrition and cognitive development, particularly in children under the age of
two.

Environmental conditions affect children’s nutritional status through three main pathways:

Diarrhea: The most established state of evidence proves that improved WASH conditions and practices
reduce diarrhea. Diarrhea can affect a child’s ability to absorb nutrients. The odds of stunting at 24 months
increase multiplicatively with each diarrheal episode and day of iliness before 24 months. (Checkley et al.,
2008)

Environmental Enteric Dysfunction (EED): A subclinical, chronic disorder of the gut, EED is thought to
explain approximately 40% of child height deficit in stunted children (Checkley et.al, 2003). EED is still
poorly understood; it is theorized that chronic ingestion of high pathogen loads result in chronic
malabsorption and immune activation in children under two years old. Malabsorption denies the child
needed nutrients, while chronic immune activation uses precious nutrients to fight disease when those
nutrients would otherwise be used for physical growth and cognitive development.

Intestinal Worm infections: Severe whipworm and roundworm infections are negatively associated with
growth, and intestinal worms may result in poor absorption of nutrients, thus affecting nutritional status.
(USAID 2014).

Essential WASH actions include:

1) Handwashing
Wash hands with soap and water, or water and ash at these critical times:

e After touching or tending to poultry or livestock.

e After working in the fields or handling agricultural tools and materials.

e After cleaning baby’s bottom and handling baby’s feces, and also after handling animal feces.
e After working in the garden/field.

e After handling soil, compost or fertilizer.

e After using the latrine.

e Before cooking or serving food.

e Before eating (and wash baby’s hands too).

2) Animal-Child Separation
Keep poultry and livestock feces away from young children, and don’t let infants or small children play or
eat near these animals by:

¢ Building a coop and keeping the poultry in the coop.

e Building a corral or special room for sheep, goats and cows.

e Keeping the yard swept clear of debris.

10




3) Other good farm hygiene and sanitation practices

Place work tools in area away from young children

Remove shoes or boots/keep them away from young children

Put an infant or young children on a mat while working in the garden/field

Put an infant or young child on one’s back while working in the garden/field or with animals

Wash objects with soap and water before giving them to baby to play with

11



1.5 Five Agriculture-Nutrition Action Areas for Smallholder Farmer Families

Learning Objective

Explain the five agriculture-nutrition action areas for smallholder farmer families

Background

Farmers have the means to help their families have better dietary diversity through five clusters of
household agriculture and nutrition actions. The five action areas focus on what smallholder farming
families can do to increase women and young children’s access to and consumption of diverse and nutrition

foods every day.

Figure 1C:
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RAISE & GROW: farmers produce nutrient rich foods for family consumption
by raising poultry and livestock and growing nutritious crops.
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practices to prepare, preserve and store nutrient rich foods so that their
families have nutritious food to eat year-round
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family relationships, improve their communication with their spouses and
family members, and strengthen their decision-making about improving
their family’s dietary diversity. Interventions in this area support each of the
other four areas of household actions.
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REST, SHARE & EAT/FEED: women are empowered to reduce their workloads,
especially during pregnancy and enabling women to have more time &
support to eat and feed their children. Additionally, farming familiesare
assisted to make sure that pregnant and lactating women and children 6-24

months old, eat diverse, nutrient rich foods every day.
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Source: Clemmons, L., 2016.
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1.6 Importance of Dietary Diversity

Learning Objective

Understand the importance of dietary diversity and the STAR foods.

Background

Dietary diversity: The consumption of a wide variety of foods across nutritionally distinct food groups. It is
measured as the number of individual foods or food groups consumed in a given time period. It can reflect
household access to a variety of foods and can also act as a proxy for an individual’s consumption of
adequate nutrients.

Why is dietary diversity important?

Low dietary diversity is a particular problem in Ethiopia where the diet is frequently based on starchy
staples e.g. teff and wheat. The diet is often lacking in animal-source foods, (meat, fish, eggs and dairy).
Many contain only small quantities of fresh fruit and vegetables. Children in Ethiopia have some of the
lowest dietary diversity rates in the world. In the 2011 Demographic and Health Survey, only 5 percent of
children 6 to 23 months had minimum dietary diversity (at least 4 food groups fed per day).

While staples are important sources of energy in the diet, many of the important vitamins and minerals
essential for a healthy diet are found in greatest abundance in animal-source foods, fruits and vegetables,
and legumes. In addition, certain staple foods, such as wheat, maize and millet, can contain high levels of
anti-nutrients e.g. phytates, which reduce the absorption of available micronutrients in the food source.

Micronutrient deficiencies are particularly common among low-income, rural households, where
monotonous diets high in starchy staples and low in micronutrients are the norm, and where adequate
amounts of micronutrient-rich foods, such as meat, dairy products, legumes, vegetables and fruit, are
frequently unavailable or accessible.

No one single food or food group contains all of the nutrients that the human body requires for optimal
function and good health. The human body requires nutrients that come from a variety of foods. To achieve
good dietary diversity, it is important to regularly eat a variety of foods and to consume foods from all food
groups.

The six key food groups include:

Cereal grains such as sorghum, millet, maize, barley, oats, wheat, teff, rice, starch roots
(cassava, sweet potato, false banana, potato). They are good sources of energy.

STAPLES

LEGUMES & Ground nuts, soya beans, beans, peas, chick peas, broad beans, kidney beans, lentils. They
NUTS provide mainly protein and are important for growth, repair and body building.

ANIMAL Meat, offal, poultry, eggs, milk products (milk, cheese, butter, ghee, yoghurt), fish, insects. They
FOODS provide protein, fats, vitamins and minerals

Green leaf and yellow vegetables such as kale, spinach, cauliflower, lettuce, carrot, celery,
\Y[Sc PR cucumber, eggplant, cabbage, peppers, broccoli, pumpkin, onions, tomato, mushrooms. They
provide vitamins, minerals, and water, and fiber.

Citrus fruits (oranges, lemons, mandarins), bananas, apple, avocado, cherry, grapes, pineapple,
FRUITS papaya, mango, peach, guava, watermelon, sweet melon. Fruits provide mostly carbohydrates,
vitamins and water and help protect from illness.

Qil seeds (soybean, sesame, linseed, groundnut), avocado, cooking oil, butter, margarine. They
provide mainly fat.

13
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STAR Foods

STAR foods are priority foods that households can add to their regular meals. Eating STAR foods helps
households achieve consuming a diverse diet. Everyone in the family should ideally eat STAR
foods, but there are certain family members who really need to eat STAR foods more than others.

Who should eat STAR foods as a priority?

e Pregnant and Breastfeeding women
e Children between the ages of 6-24 months old

Figure 1E
What are some STAR foods in Ethiopia?

Animal Source Foods Leafy Green & Colorful Fruits and  Fats and oils

Vegetables

Collard greens (gomen) Oil
Eggs Swiss chard Butter
Milk Pumpkin Sesame (Selyit)
Cheese Carrots Niger-seed (Nug)
Yogurt Tomatoes Flaxseed (telba)
Meat Orange flesh sweet potatoes Linseed (telba)
Chicken Green beans
Fish Avocado

Orange

Papaya

Mango

Guava

Pineapple

Banana

Wild berries
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CHAPTER 2: FRUIT AND VEGETABLE PRODUCTION

After the training participants will be able to:

Apply the production techniques of fruit and vegetables and discuss their role on human nutrition and
health.

16




2.1 Nutritional Importance of Fruits and Vegetables

Learning Objective

Explain the nutritive value of fruit and vegetable crops, and identify fruit and vegetable crops adaptable
to different agro-ecologies.

Background

In Ethiopia, the prevalence of stunting, underweight and wasting are 44 percent, 29 percent and 10
percent, respectively. In addition, the prevalence of micronutrient deficiencies such as iron deficiency
anemia (IDA), iodine deficiency disorder (IDD), vitamin A deficiency (VAD) and zinc deficiency are very
high and identified as nutritional problems (Tadesse, 2015). The latest FAO food balance sheet for
Ethiopia shows that the majority of energy (>70 percent) comes from cereals and starchy root crops
(Tadesse, 2015). On the other hand, the proportion of food groups in a balanced diet is 50 percent
energy giving foods (rich in carbohydrate and fat), 33.3 percent protective food (rich in vitamins and
minerals), and 16.7 percent body building foods (rich in protein) (Braizer and Eden, 2015). Therefore,
Ethiopia’s malnutrition problem is in part attributed to low dietary diversity, primarily due to inadequate
consumption of vitamins and minerals rich foods.

Fruits and vegetables are rich sources of vitamins, minerals and fiber. Minerals and vitamins help our
body fight diseases and function properly. Fiber absorbs harmful chemicals, slows digestion, and
improves the absorption of nutrients from food. It also helps to lower cholesterol and prevent obesity.
Some fruits and vegetables are rich in carbohydrates (potato, sweet potato, banana, mango, etc.) and
fat (avocado, etc.), which are essential for energy. Leguminous vegetables such as peas and beans, are
also sources of protein, which is essential to strengthen the body. See Figure 2A for a breakdown of the
nutrition content of typical crops in Ethiopia. Fruits and vegetables can play important role to enrich the
nutritive value of Ethiopian traditional food.

Figure 2A
Nutrient content of some fruit and vegetable crops grown in Ethiopia (per 100g)

Ener Protein Carbohydrat

Crop (Kcal &) e (g) Fat (g) Vit. A (ug)

Beet root 43

Eggplant 24 14 4.0 0.3 18 0.9 74 12
Cabbage 27 1.8 4.6 0.1 39 0.8 1200 124
Cauliflower 30 2.6 4.0 0.4 33 15 30 56
Carrot 48 0.9 10.6 0.2 80 2.2 1890 3
Lettuce 21 2.1 25 0.3 50 24 990 10
Onion 50 1.2 111 0.1 47 0.7 0 11
Potato 97 1.6 22.6 0.1 10 0.7 24 17
Peas 93 15.9 7.2 0.1 20 1.5 83 9
Pumpkin 25 4.6 1.4 0.1 10 0.7 50 2
Tomato 20 3.6 0.9 0.2 48 0.4 351 27
Pepper 46.5 1.7 8.8 0.5 15 15 370 1U 100
Swiss Chard 27.6 2.2 3.8 0.4 85 3.6 6116 IU 18
Sweet potato (boiled) 134 0.5 32.6 0.2 35 0.9 15741 1IU 12.8
Cow pea 116 23.4 56.8 1.3 90 6.5 151U 0.4
Pigeon pea 121 18.8 53 1.9 120 3.9 31U 0
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Energy Protein Carbohydrat

(Keal) (g) e (g) Vit A ()

Haricot bean 31 22.9 57.8 1.6 37 1 690 IU 16.3
Apple 61 0.3 14 0.4 4.0 0.3 201U 5
Avocado 165 15 6 15 10 1 200 1U 15
Banana 116 1.0 27 0.3 7.0 0.5 100 IU 10
Grape vine 76 1.0 18.0 0.0 20.0 0.3 0 5
Guava 58 1.0 13.0 0.4 15.0 1.0 200 IV 200
Lemon 36 0.7 8.0 0.0 220 05 0 40
Mandarin 53 0.8 13.0 0.0 30.0 0.5 301U 30
Mango 63 0.5 15.0 0.0 10.0 0.5 2000 U 30
Orange 53 0.8 13.0 0.0 30 0.5 301U 43
Papaya 39 0.6 9.0 0.0 20 0.5 1000 U 50
Passion fruit 92 23 16 2.0 10 1.0 201U 20
Peach 56 0.8 13 0.0 8 0.5 300 IU 10
Pear 59 0.3 15 0.0 7 0.4 0 4
Pineapple 57 0.4 14.0 0.0 20 0.5 100 IU 30
Plum 45 0.7 11.0 0.0 10 0.4 301U 5
Strawberry 34 0.7 8.0 0.1 30 1.0 301U 60

Source: Bose et al, 1993, for vegetables and Derbew and Soon, 2014, for fruit crops.

Figure 2B

Ethiopian traditional meal with all the different food groups. Fruits and vegetables provide
higher yield per unit area
compared to staple cereal
crops (Fig 2C and 2D). They can
be produced without tractors
and ploughing oxen in
homestead simply with hand
tools, family labor, and
minimum external inputs
(without inorganic fertilizer
and pesticide). Therefore,
fruits and vegetables enable
most vulnerable households
(MVHHSs) or poor households
to achieve food and nutrition
security from a small plot of
land with minimum production
inputs.

Most vegetables have a
shorter growing season
compared to major staple cereal crops (sorghum, finger millet, maize, etc.). They can be harvested two
to three times per year, which helps mitigate seasonal food shortages.

Source: Tadesse, 2015.

18



Fruits and vegetables also have high marketable values. The current market price of some fruits (banana
= 18 birr/kg) and vegetables (tomato >10 birr/kg) is higher than most staple food crops (maize = 4
birr/kg; wheat <7 birr/kg), and thus generates higher household income. As a result, fruit and vegetable
production enable households to acquire better health services.

From a gender perspective, fruits and vegetables are usually grown in the homestead and managed by
women. Therefore, they empower women to provide a balanced diet to their families.

Figure 2C

Fruits and vegetables provide bumper harvest per unit of land

Source: Dr. Yigzaw Dessalegn

Figure 2D:
Food value of potato compared to major cereal crops

::I?gr‘;alfal;ydrate Protein (kg/ha) Fat (kg/ha) Ash (kg/ha) Calories (kg/ha)
Wheat 519 81 10 7 2422
Rice 710 64 11 7 3163
Potato 1335 139 7 69 5664

Source: Bose, et al. (1993)

Fruits and vegetables are not widely grown in Ethiopia. According to a Central Statistics Agency (2016)
report, fruits and vegetables shared 0.7 percent and 2.9 percent of the total cultivated land and 2.1
percent and 14.8 percent of the total food crops produced in the country, respectively. In all, 8.5 million
tons of vegetables and 0.7 million tons of fruits were harvested during the 2015/16 cropping season.
This is inadequate to fulfill Ethiopia’s annual fruit and vegetable requirements (about 100 million
people).

Why are fruits and vegetables not widely produced in Ethiopia?

Inadequate knowledge and skill to produce, prepare and use, and store fruits and vegetables.

Shortage of improved fruit and vegetable production and postharvest handling technologies.

Inadequate input/service supply.

Limited market demand due to limited consumption habits or misunderstandings about the food
value of fruits and vegetables.

e Shortage of irrigation infrastructure development.

Types of fruits & vegetables to be grown in different agro-ecologies or seasons

Ethiopia has diverse agro-ecologies with altitude ranging from 110m below sea level to 4620m above sea
level. It also has about four seasons. Therefore, the country has opportunity to produce and supply
different types of fruits and vegetables using these agro-ecological and seasonal variations.
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Different fruit and vegetable crops have different climatic requirements. Therefore, it is very important
to grow them in their suitable agro-ecology or production season to get better quality and higher yield.
(See Figure 2F for a summary of production agro-ecologies of fruits, vegetables and legumes.)

Low- and mid-altitude crops High-altitude crops

Tropical and sub-tropical fruits, such as:

Avocado, banana, citrus, guava, grapevine, mango,
papaya, passionfruit, pineapple and strawberry

Temperate fruits, such as:
Apple, peach, plum and pear

Among fruit crops, banana and papaya give fruit throughout the year, while mango, avocado and apple
set fruit during the dry season for a short period of time. This short supply period can, however, be
extended by growing different types of varieties in the country, and by improving postharvest
preservation and storage techniques.

Warm season vegetables Cool season vegetables
(widely produced in low- and mid-altitude areas) (widely produced in high-altitude areas)

Onion, pepper, tomato, sweet potato, cassava, water
melon, pumpkin, cucumber, cowpea, mung bean,
haricot bean, soybean, snap bean and eggplant

Cabbage, lettuce, cauliflower, Swiss chard, carrot,
beetroot, potato and shallot

Cool season vegetables can be produced during the warm season or in mid-altitude areas by using
tropical varieties. Similarly, warm season vegetables can be produced in the rainy season by introducing
varieties adaptable to cool climatic conditions, and by using simple poly-house or plastic tunnels for their
production during the rainy season or cool season.

Figure 2F

Production agro-ecologies of major fruits, vegetables and legumes

Agro-ecology

Elevation &
Rainfall

Fruit crops

Vegetables

Legumes

Dry Kolla

Moist Kolla

Dry Weyna Dega

Moist Weyna Dega
&
Wet Weyna Dega

Moist Dega & Wet
Dega

(500-1500masl &
<900mm)

(500 -1500mas| &
900-1400mm)

(1500 -2300mas| &
< 900mm)

(1500- 2300masl &
900-1400mm)
(1500 -2300masl &
>1400mm)

(1500-3200masl &
900-1400mm)
(2300-3200masl &
>1400mm)

Cactus, Annona
(Gishta) & Zizyphs
(kurkura)

Guava, mango,
papaya, banana,
pineapple, passion
fruit

Guava, papaya,
mango, grapevine,
avocado

Avocado, apple,
peach

Apple, peach, plum,
pear

Cassava, sweet potato

Kale, cucurbits
(pumpkin,

watermelon, squash),
sweet potato, cassava,

ladies finger (okra),

Eggplant, pepper,
tomato, onion

Kale, pumpkin, sweet

potato, cassava,
carrot, beet root,
Swiss chard, lettuce,
eggplant, pepper,
tomato, onion
Potato, cabbage,
carrot, lettuce, Swiss

chard, kale, pumpkin,

shallot & garlic
Potato, cabbage,
cauliflower, Swiss
chard, lettuce, beet

root, carrot, shallot &

garlic

Mung bean &
pigeon pea

Mung bean,
cowpea, pigeon
pea, Soybean,
haricot bean

Haricot bean,
cowpea, pigeon
pea, chick pea, lentil

Snap bean, field
pea, pigeon pea,
soybean, fava bean

Fava bean & field
pea
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Woredas Agro-Ecology
Tselemti, Asegde Tsimbla

Tsegede, Welkait Dry Kolla
Jawi, Alfa, Taqusa, Debub Ari, Semen

Ari, Benatsemaye, Besketo, Esira, Moist Kolla

Tocha, Konta

Kobo, Habru, Tarma Ber, Antsokia,
Kewot, Raya Alamata, Tach Gaint,
Zeway Dugda, Adami Tulu Jido
Kombolcha, Arsi Negelle, Heban Arsi,
Siraro, Shalla, Tahtay Koraro,
Medabay Zana, Nader Adet, Ebenat,
Merab Belesa, Misrak Belesa

Dry Weyna Dega

Cheha, Gita, Anlemu, Misha, Bule,
Gedeb, Wonago, Gewata, Gimbo,
Wondo, Genet, Merab Azertnet,
Misrak Azernet, alichowuriro,
Moretnajiru, Ginir

Moist Deyna Dega

Horo, Jima Geneti, Jima Rare,
Jerdegajarte, Diga, Wayu Tuga, Guto,
Gida, Gida Ayana, Boneya Boshe,
Geniji, Haru, Nolekaba, Lalo Asabi,
Yem Debre Elias, Dejen, Enarj Enawga,
Baso Liben, Semen Achefer, Jabi
Tihinan, Guangua, Wegera, Dembia,
Ankasha, Gimbicho, Liben, Dugda,
Lume, Girar Jarso, Yaya Gulele, Were
Jarso, Becho, Wenchi, Kersa Malima,
Bako Tibe

Shirka, Tivo, Agarfa, Gasera, Sinana,
Endamehoni, Enemaye, Baso Worana,

Wet Weyna Dega

Delanta, Lay Gaint, Geto, Gumer, Moist Dega
Malga, Gorche, Bursa
Dabat, Debark Wet Dega

Growth through Nutrition Intervention Woredas by Agro-ecology and Proposed Nutrition
Sensitive Livelihood Package

Proposed Livelihood Package

Homestead Vegetable & Fruit: Sweet
potato (white flesh), Orange flesh sweet
potato, Moringa, Pumpkin, Mung bean/
Cow pea/ Pigeon pea,
Papaya/Banana/cooking banana /Mango
(free from white fly)
Productive animal

0 Mix of Chicken with Goat or

Sheep

Farm hand tool

O Hoe, spade, Pick axe

Homestead Vegetable
Sweet potato (white flesh), Orange flesh
sweet potato, Swiss chard,
Carrot/Pumpkin, Haricot bean/Pigeon
pea, Mango/Papaya
Productive Animal
0 Mix of Chicken with Goat or

Sheep

Farm hand tool

O Hoe, spade, Pick axe
Homestead Vegetable
Irish potato (improved variety), Head
cabbage/Swiss chard/Kale,
Carrot/Pumpkin, Green bean/Pigeon pea,
Avocado/Apple/
Productive Animal

0 Chicken standalone

0 Mix of Chicken and Sheep
Farm hand toll

0 Hoe, spade, Pick axe

Homestead Vegetable
O lIrish potato, Head
cabbage/Swiss chard/Kale,
Carrot, fava bean (improved
variety) Apple
Productive Animal
0 Chicken standalone
0 Mix of Chicken and sheep
Farm hand toll

0 Hoe, spade, Pick axe
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2.2 Improved Fruit Crops Production Practices and Technologies

Learning Objective

Describe improved fruit production technologies and practices.

Background

Fruit crops are trees or shrubs cultivated for their edible fleshy or dry fruits. Fruit crops are rich in
vitamins, minerals, carbohydrate, and fat. Therefore, they can play a very important role to improve
human nutrition. However, they are not widely grown and have low productivity in Ethiopia, the latter
which is partly attributed to inadequate use of improved fruit production technologies and practices.
Use of improved varieties, and recommended spacing, fertilizer rate, irrigation interval and pest
management practices enables to obtain higher yields and healthy food.

Recommended fruit production practices and technologies varies by agro-ecology, soil fertility status of
the farmland, climatic condition, etc. Therefore, it is important to refer to the agricultural extension
manual prepared for each locality. If such a manual is not available, refer to the fruit production
technologies and practices given in Figure 2G.

Figure 2G
Recommended varieties and management practices of some fruit crops
Ecology | Varieties Spacing Irrigation Pests & diseases
| Crop | Ecology
Mid Bacon, Ettinger, No serious pest &
Avocado  altitude Fuerte, Hass, Nabal & 7m X 7m 50kg FYM disease P
areas Pinkerton
Anna, Golden Dorsett,
High Winter banana, E?Eg A Wooly aphid
Apple altitude Princesa, Grann 4m x4m . b
PP areas Smith, BR & Einy organic powdery mildew
Shem’er fertilizer
lowto | Povo, Dwarf 20kg FYM
mid Cavendish, Giant + Panama Wilt & cigar
Banana . Cavendish, William |, 2m x 2.5M 7-15 days . .
altitude William Il Grand inorganic  end-rot
areas Nain, Butuzua, etc. fertilizer
45kg FYM
Low to Anthracnose,
Mango Mid ﬁ?kﬁ:wes n:(ae?tgtoé"ll'&r:tmy 7m X 7m ?-norganic powdery mildew &
altitude fertilizer fruit fly, white scale
Low to 42_5kg e Anthracnose &
Papaya Mid Solo & Coorg Honey 3m x 3m 10-15 days . . powdery mildew,
altitude Inorganic \irys
fertilizer
. Low to
Pine mid Smoqth cayenne, Red 90cmx60cmx30cm Mealy bug &
apple altitude Spanish & Queen rootknot nematode
Sweet Low to Valencia, Washington iSkg FYM Scale insect,
orange mid Naval, Hamlin & 8m x 4m 7-20 days inoreanic phermolaria leaf and
g altitude Pineapple ferti%izer fruit spot, virus

Sources: Guide on Irrigation Agronomy, 2011.

Key fruit orchard establishment and management activities

Crop selection. Select fruit crops that are adaptable to the farmland climatic and soil conditions. Many
fruit trees planted by farmers fail to set fruit because they are planted outside their production agro-
ecology.
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Planting system selection. Determine planting system (square, rectangular, triangular, hexagonal) and
spacing between plants and rows based on the growth habit of the variety, soil fertility status of the
farmland, and climatic condition of the site. Generally, seek wide spacing in areas with high soil fertility,
long growing seasons, vigorous and large cultivars, invigorating rootstocks, and good rainfall or
irrigation.

Planting hole preparation. Depending on the species/variety and soil conditions, hole size of 0.6-1.0m
both in depth and width is sufficient for most fruit plants. Top soil should be placed in one pile and
subsoil in another. The planting hole should then be refilled with a mixture of 50% topsoil and 50% well-
decomposed manure or compost. The hole should be allowed to settle for several weeks and then
planting can be done.

Planting. The most common season for planting of fruit plants is the start of main rainy season as this
allows their fast establishment and vigorous growth. Soil is then removed from the hole, long roots
trimmed and the seedling placed to the same depth it was in the nursery. Refill the planting hole with
soil, gently compact the soil around the seedling, and water or irrigate the seedling. Planting spot must
be raised from its surrounding to facilitates drainage during the rainy season.

Muich application. Apply mulch around the fruit seedling or tree to protect soil from erosion, conserve
soil moisture and reduce weed growth. Mulch can be organic materials such as dried grass or black color
plastic sheet. Organic mulch is better than plastic mulch since it improves soil fertility and structure
through decomposition, make the soil temperature stable, cheaper, and easily available. The thickness
of grass/organic mulch must be 5-10cm. Too thick mulch affects aeration and rainwater infiltration. On
the other hand, too thin mulch will not conserve soil moisture. Chopping of the mulching material
enhances infiltration and their decomposition.

Irrigation. Since fruit crops are perennial crops they require supplemental irrigation during the dry
season. The amount of water to be applied and frequency of irrigation depends on the climatic
condition, water holding capacity of the soil and age of the fruit tree. Basin irrigation method is the most
commonly used irrigation method for fruit crops. Active shoot growth, flowering and fruit setting stages
are the most critical stages to irrigate most fruit crops, although moisture stress is required to induce
flowering in mango. Inadequate irrigation result in flower and fruit drop, leaf defoliation, poor quality
(less juicy fruit) and fruit crack. Over irrigation aggravate the problem of soil borne diseases, leach soil
nutrients, poor root growth, etc.

Fertilizer application. Unlike annual crops, fruit crops mine soil nutrients from specific sites throughout
the year and for several years. Therefore, both organic and inorganic fertilizers must be applied several
times per year. The rate of application depends on the fertility status of the soil and age of the fruit tree.
Fruit trees in general require more nutrients at the emergence of new flushes, flowering and during fruit
development. Therefore, fertilizer application time should consider the development/ growth stage of
the fruit tree. Fertilizer can be applied by broadcasting, side dressing, ring application and foliar
application methods. Ring application method is widely used and foliar application is used to apply
micronutrients.

Intercropping. Intercrop free spaces between fruit trees. This practice helps to improve income, soil
fertility by growing leguminous crops, conserve soil moisture, and control weed emergence.

Weed, insect pest and disease control. Fruits are highly susceptible to diseases and insect pests.
Therefore, use integrated pest management (IPM) practice for effective pest, disease and weed
management.

Training and pruning. Fruit tree pruning and training is applied to limit tree size, improve light
penetration, remove dead, broken or interfering branches, facilitate insect pest and disease control, and
regulate fruit production. However, farmers rarely practice fruit tree pruning. Fruit thinning is also
important to produce better quality fruit and to manage alternate bearing. More pruning is required in
temperate fruit crops (apple, peach, apricot & grape) compared to tropical & subtropical fruit crops
(mango, avocado, citrus, guava, etc.). Some fruit crops for example papaya did not require pruning.
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There are two kinds of top pruning: heading back and thinning out. In heading back, the terminal portion
of twigs, canes, or shoots is removed, but the basal portion is not. In thinning out, the entire twig, cane,
or shoot is removed. Therefore, heading back encourage more branch development and compact
growth. On the other hand, thinning out encourage light penetration by eliminating unnecessary
branches. Pruning is usually done after harvesting in ever green fruit crops but between dormancy or
leaf fall and blossoming in temperate fruit crops. Hand pruning shear, lopping shear, saw and ladder are
important pruning tools. One of the purposes of pruning is to train fruit trees. In general, there are three
fruit tree training types: 1) central leader, 2) open center or vase, and 3) modified leader. Of these,
modified leader is the preferred training method. The extent of pruning depends on the age of the fruit
trees and bearing characteristics. According to the age of the tree pruning types can be classified in to
three: 1) a framework pruning - mainly for fruit tree form and done at early growth stage of the fruit
tree, 2) maintenance pruning- mainly done to manage the balance between vegetative and reproductive
growth, and 3) rejuvenation pruning- mainly done to bring back declining fruit trees in to production.

Root pruning is also practiced in fruit crops to induce flowering in juvenile or non-flowering fruit trees.
Fruit thinning/ pruning is also practiced to improve the quality of remaining fruits (size, color and shape)
by removing small size, diseased and misshaped fruits. Leaf defoliation/ pruning/ is done to initiate
dormancy in temperate fruit crops growing in tropical areas.

Fruit maturity and harvesting. Fruits need to be harvested at their physiological maturity stage.
Harvesting immature fruits leads to shriveling, mechanical damage, and quality deterioration.
Overmature fruit are poor quality and have a very short shelf life. The maturity of a fruit can be
identified by observing fruit shape, color and size, flesh firmness and texture, length of period between
flowering and fruit maturity, or through chemical measurement using a refractometer.

Fruit propagation. Fruit crops propagate by seed and vegetative parts (Figure 2H). Most fruit crops are
propagated by vegetative means since it enables them to multiply true to type planting materials.

1. Identify the ideal agro-ecology to establish nursery site for the intended fruit crop.

2. Select the nursery site. The following conditions should be considered for nursery site selection:
a) flat or gentle slope for draining excess water; b) light to medium textured soil with 1m or
above soil depth and rich in organic matter; c) be outside of the fruit production field, but close
to production area; d) near to source of irrigation water; e) not prone to frost; f) protected from
strong wind; g) accessible.

3. Prepare the seed bed (sunken seed bed or raised seedbed). A raised seed bed is preferred in
high rainfall areas to facilitate drainage, while a sunken seedbed is preferred in areas that have
water shortage and in areas where cold weather is common. The size of seedbed is usually 1.2m
wide and 5-10m long.

4. Prepare potting soil mix for those to be raised in plastic pot. You can make suitable potting soil
by mixing one part of sand, one part of soil, and one part of compost or animal manure.

5. Collect mature and healthy fruits from rootstock mother trees. Extract and dry seeds under
shade following appropriate procedure for each fruit crop.

6. Plant seeds at appropriate depth and planting time. Consider the position of seed during
planting for early and proper germination. Always keep part of the seed attached to the
peduncle to the lower side when sowing.

7. Cover with grass mulch.

8. Water at regular intervals.
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9. Cultivate, weed and apply fertilizer. When you apply fertilizer there should be adequate soil
moisture. Otherwise young seedlings will dry-up due to moisture stress as a result of osmosis.

10. Protect plants by controlling pests and diseases. Excessive irrigation will result in damping-off
problem.

11. Graft/ bud when the rootstock seedling thickness reaches pencil size using twigs/buds from
known fruit trees and standard grafting/budding tools (Figure 21).

12. Continuously monitor and eliminate suckers/ shoots emerging from the rootstock

13. When the grafted rootstock and scion are well united, gradually loosen the tying material.

14. Harden the seedling.

15. Transplant to the permanent field.

Figure 2H

Fruit crops propagation methods and techniques

Crop Propagation method Propagation techniques
Avocado Vegetative g::z:;:;lgalayerlng, cutting & budding. However, grafting is widely
. Suckers (sward), corms/rhizomes, & plantlets developed by tissue
ST EEER culture. Sucker is widely used
. Cutting, air-layering & budding. However, T-budding is the
Sweet orange Vegetative recommended method.
. Cutting, layering, grafting, & budding. However, cleft grafting is the
RIS VR recommended method
. . Slips (side sucker) and micro-propagation (tissue culture)
Pineapple Vegetative recommended
Papaya Seed Seed extraction from healthy trees- hermaphrodite
Guava Seed/ vegetative Seed, budding-patch budding, layering. Seed is widely used
Apple Vegetative Grafting
Peach Vegetative Shield budding
Pear Vegetative Shield budding
Plum Vegetative Shield budding

Passion fruit
Jack fruit

Grape vine

Seed/ vegetative

Seed/vegetative

Vegetative

Seed is the simplest but 3-5 node stem cuttings can also be used
Seed but also air layering, cutting

Stem cuttings
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Fig. 21
Fruit propagation tools

Pruning
scissor

Budding ' Measuring
knife tape

Source: USAID — Roots of Peace, 2007
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2.3 Improved Vegetable Crops Production Practices and Technologies

Learning Objective

Explain improved vegetable production practices and planting material practices.

Background

Vegetables are herbaceous plants cultivated for their edible root, stem, leaves, flowers or fruits.
Vegetables are rich sources of vitamins, minerals, carbohydrate and proteins. Vegetable production is
labor intensive and creates employment opportunities. Vegetable crops are more efficient converters of
farm resources since they produce higher yield per unit area and time compared to cereals. Therefore,
vegetable crops can play a very important role to access diversified and nutritious diets at less cost.

However, vegetables are not widely grown and their productivity is very low in Ethiopia. Low

productivity is partly attributed to farmers’ inadequate use of improved production technologies and
practices. Use of improved varieties and recommended management practices such as spacing, fertilizer
rate, irrigation intervals, and pest management practices enables farmers to produce higher yields and
healthier food. Recommended production practices and technologies vary by agro-ecology, fertility
status of the farmland, and climatic condition. Therefore, refer to the agricultural extension manual
prepared for each locality. See also Figure 2J.

Figure 2J

Recommended production ecology, varieties and management practices of vegetables

Production o . )

Beet root
Cabbage

Carrot
Cauliflower
Garlic
Lettuce

Potato
Shallot

Swiss chard
Cassava

Eggplant

Kale

Onion

Pepper

Pumpkin

Sweet potato

Watermelon

Cool season
Cool season

Cool season
Cool season
Cool season
Cool season

Cool season

Cool season
Cool season
Warm
season
Warm
season
Warm
season

Warm
season
Warm
season

Warm
season

Warm
season

Warm
season

Detroit Red

K500, Oxylus F1, Victoria F1, Rotonda F1, Thomas
F1, Lucky F1, landini, Copenhagen market
Nantes, Samson

Snowball

Kuriftu, Qoricho, Bishoftu & Tseday

Tesfa,

Milki, Moti, Bubu, Belete, Dancha, Kulumsa,
Hundee, Araarsa, Gudanie, Gabbisa, Bulle, Chala,
Mara Charre, Gera, Gorebela, Guasa, Jalenie,
Degemegn, Zemen, Bedasa, & Zengena

Minjar, Yhera, Negele, Huruta

Qulle & Kello

Local

Rosy, Caramelo, Sweet Caroline, Red Passion,
Sivan, Jamber, Nafis, Neptune, Nasik Red, Adama
Red, Melkam (Pusa Red)

Melka Shote, Melka Awaze, Oda Haro, Melka
Zala, Capsi, Spicy, SCH-925, Supreme, Serenade,
Melka Dima, Melka Eshet, Markofana,

Local

Tola, Ma’e, Jari, Birtukanie, Berkume, ADU, Balo,
Ordollo, Kero, Tulla, Kulfo, Dimitu, Temesgen,
Beletech, Belela, Awassa-83, Dubo, Falaha,
Kudadie, Damota, Bereda, Guntutie, Koka 6, Koka
12, & Ogan Saga

Source: MoA- Ethiopia, Irrigation agronomy guide

35cm x 10cm
60cm x 40cm

25cm x 5cm

60cm x 40cm
30cm x 10cm
30cm x 25cm

75cm x 30 cm

30cm x 10cm

40cm x 25cm
100cm x 90cm

60cm x 50cm

30cm x 10 cm

60cm x 40cm

1.5m x 1m

100cm x 30cm

2mx2m

Seed rate/ha

0.35kg

0.5kg
0.25kg
10-15q
1.7kg

15-20q

15-20q
0.7kg

1lkg

3.5-4(7kg)

0.75 -1kg

5kg

33,000
cuttings
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Type of improved varieties. For example, orange fleshed sweet potato variety have more Vitamin A
compared to white fleshed sweet potato varieties. Similarly, some tomato varieties have higher dry
matter content compared to the others.

Use of healthy and vigorous seedlings. Healthy and vigorous seedlings produce better quality and higher
yield compared to weak and diseased seedlings.

Use of optimum spacing. Over or under population during planting will result in poor quality and low
yield.

Inadequate application of fertilizer. Inadequate fertilizer application will result in low quality produce.
For example, adequate application of potassium improves the quality of produce, and especially extends
its shelf life. In Ethiopia, the type of in organic fertilizers available do not have most of the secondary and
micronutrients. Therefore, application of organic fertilizer is vital to supply secondary macronutrients
and micronutrients.

Inappropriate irrigation practices. Both over and under irrigation result in poor quality and low yield. For
example, over-irrigation will make the crop susceptible to diseases and pests, and reduces the shelf life.
Similarly, under-irrigation will result in low vegetative growth and yield, as well as more fibrous edible
parts.

Inadequate pest (weed, insect and disease) management. Inadequate pest management affects both
productivity and quality of the produce. Integrated pest management practice is an effective option to
produce less costly and healthy food. It also helps to reduce environmental pollution.

Harvesting stage. The nutritive value of fruits and vegetables is affected by the growth stage of the crop.
Harvesting before or after physiological maturity results in poor quality produce.

Two of the most important problems of vegetable production in Ethiopia are the availability and
accessibility of vegetable seed. Most of the vegetable seeds available in the market are imported from
abroad. However, Ethiopia has suitable agro-ecology to produce seed/ planting material of both warm
and cool season vegetables. For example, the seed/planting material of onion, tomato, pepper,
cucurbits, lowland pulses, eggplant, sweet potato, etc. can be produced in mid- and low-altitude areas.
Famers started multiplying the seed of onion in many parts of the country. Similarly, the seed of
cabbage, carrot, Swiss chard, lettuce, and beetroot is produced in the highland areas, especially in North
Shoa, South Gondar, and Arsi and Bale highlands. The seed setting of these cool season vegetables is
highly influenced by planting date. The best planting time for beetroot, cabbage and Swiss chard seed
production in Ankober is in mid-July. On the other hand, the best planting date for carrot seed
production in Ankober is in early March. A good quality seed is genetically and physically pure, healthy,
vigor, and with high germination percentage. Different vegetable crops planting material multiplication
methods and techniques are indicated in Figure 2K.
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Figure 2K
Vegetable crops propagation methods and techniques

Isolation distances

Method for seed production

(m)
Seed (cross pollinated) 500 — 1000

Cucurbits (cucumber, pumpkin,
water melon, etc.)

Seed (cross pollinated) Seed to seed & head to seed method
for head cabbage- require low temperature for flowering 1500 -3000
(highland areas)

Seed and stem cutting but seed is widely used. Self-

Cole crops (head cabbage,
cauliflower, broccoli, kale, etc.

Ueinfzife pollinated 50
Brinjal or egg plant Seed, self-pollinated 50- 100
Pepper Seed, self-pollinated 250- 400
Potato Vegetative, tuber 5-20
Seed (seed to seed & root to seed methods) cross
Camot pollinated. Produced in the highland areas 100
Beet root Seed (cross pollinated by wind). Produced in highland areas 1000
Onion Seed (seed to seed & bulb to seed methods) 1000
Garlic Cloves -
Sweet potato Stem cuttings -
Lettuce Seed- self-pollinated. Produced in the highland areas 50

Key activities for vegetable seed production

1. Identify the ideal agro-ecology for seed production. Cool season vegetables such as cabbage,
carrot, cauliflower, beet root seed production ideal site is in the highlands. On the other hand,
the ideal site for warm season vegetables seed production is in the low and mid altitude areas.

2. Identify the best planting date. Flower initiation and seed setting of some vegetable crops is
highly influenced by temperature- vernalization at a particular growth stage. Therefore, identify
the best planting date or season for quality seed production.

3. Select fertile land, which is free from soil borne diseases, and was not planted with the same
crop but different variety in the previous year.

4. Isolate the selected seed production field from other fields planted with the same crop of
different varieties by distance, time and physical barrier.

5. Prepare fine seedbed and remove weeds before sowing.
6. Use foundation seed from known source for certified seed production.
7. Sow the seed at appropriate seed rate.

8. Apply all necessary management/agronomic/ practices (fertilizer, cultivation, weeding,
irrigation, pest and disease management, etc.) as per recommendation.

9. Rouge out off-types and diseased plants before flowering, and at flowering and maturity stages.
10. Harvest, dry, and thresh or extract seeds appropriately.
11. Store the seed under optimum storage condition to extend the viability of the seed.

12. Collect seed from reasonable number of plants to minimize the effect of inbreeding on the next
generations.
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Collect fruits if possible from orchards established for seed production purpose. If not collect fruits from
known fruit trees which are free from seed borne diseases and have desirable characteristics at its
maturity stage. Extract the seed from the fruit pulp by washing with clean water or by rubbing with ash
or saw dust. Then dry them under shade to maintain its viability. The viability of seeds extracted from
immature fruit and dried without washing or under sun is very low. Therefore, do not use fruit seeds
collected from juice shops.

1. Collect completely ripen tomato fruit from a healthy plant.

2. Cut each collected tomato fruit into half at its equator and gently squeeze out the jelly-like
substance that contains the seeds.

3. Putthe jelly or pulp and seeds into a container for fermentation; if your plan is to process seed
from one or few tomato fruits, add a little water to enhance the fermentation process.

4. Loosely cover the container and place in a warm place for 1-2 days, and stir it daily.

5. Alayer of fungus will begin to appear on top of a mixture after a day. This fungus not only eats
the gelatinous coat that surrounds each seed and prevents germination, it also produces
antibiotics that help to control seed-borne diseases such as bacterial spot, canker, etc.

6. After fermentation, fill the seed container with water. Let the contents settle and then decant
the water along with pieces of tomato pulp and immature seeds floating on top. Viable seeds
are heavier and will settle to the bottom of the container. Repeat the process until the water
becomes clear and clean seeds remain at the bottom of the container.

7. Pour the clean seeds into a fine mesh to drain-out available water and transfer the seed on
paper towel or newspaper.

8. Dry the seed under shade.

9. Breakup the clamps into individual seeds, label and store for later use.
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2.4 Homestead Gardening

Learning Objective

Demonstrate homestead garden establishment and management practices.

Supplies fresh fruits and vegetables to the family

Grows and supplies healthy food to the family

Reduces food expenses of the family

Improves family income by selling excess fruits and vegetables
Converts household organic disposals into useful products
Keeps the backyard clean, green and attractive (aesthetic value)

Prepare a plan for what to grow in the backyard.

Measure the size of land available in your backyard, analyze soil type and depth, climatic
condition of your area, and document the type of vegetables and fruits regularly consumed in
the house.

Divide the land into different plots and prepare crop rotation, intercropping and relay, or
sequential cropping plan for each plot.

Crop rotation is useful to efficiently use the land throughout the year by growing different
vegetables in different seasons. It reduces soil nutrient depletion by growing different types of
crops including nitrogen fixing legumes on the plot, and helps to control weeds, insect pests and
diseases. Avoid rotating vegetables in the same family since that contributes to pest and disease
buildup in the garden. Develop a rotation plan for each plot.

Intercropping: Growing different vegetables and fruits at random or in alternate rows. This
practice helps to efficiently use resources available below and above the ground. Therefore,
crops selected for intercrop must have different growth habits and light requirement.

Relay or sequential planting: Necessary when vegetables are highly perishable but required daily
to prepare a balanced diet. Also helps to control weeds. Prepare a planting/ sowing plan for
each vegetable based on their maturity period.

Ensure access to necessary garden tools.

The only tools that are required to create a vibrant garden are hoes, buckets, a machete/ sickle,
and maybe a shovel. Other tools such as a spade, garden fork, rake, watering can, ax, twine, and
empty sacks might be useful, but are not necessary.

Conduct land clearing, preparation and leveling, and fencing
Clear the land by removing stones, plastics, bones, unnecessary trees and shrubs from the field.

Till the land one month before planting to prepare fine seedbed for better germination and
follow-up growth of vegetables.

Level the land and prepare raised or sunken beds depending on the climatic condition and soil
type of the garden. For dry areas and sandy soil, use sunken bed for moisture conservation,
while in high rainfall and clay textured soil use raised bed to facilitate drainage of excess water.
The seedbed size can be 1.2 m wide and up to 5 to 10 m long. The space/path between two beds
is 50 cm.

Prepare planting holes for fruit trees by digging as per recommended for each fruit crop
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If domestic animals (chicken, dog, cat, cattle, sheep, goat, donkey, etc.) are available in the
house they will damage the crops and will defecate on and contaminate the garden. Therefore,
fence the garden after land preparation. However, their manure can be used as a source of
organic fertilizer for the homestead garden.

Propagation

Most vegetables propagate by seed, but some propagate by their vegetative parts such as
potato (tuber), sweet potato (stem cuttings), and garlic and shallot (cloves or bulbs). Gardeners
can easily propagate those vegetables by vegetative means. On the other hand, it is relatively
difficult to produce seed of some vegetables by their own in the garden, especially hybrid
varieties. Therefore, households are usually forced to buy seeds from seed suppliers. When
buying seeds, check their germination, vigor and purity since those elements affect the
productivity of the garden. It is also important to use healthy planting materials. Some
dangerous diseases, such as potato wilt, are transmitted by seed tuber.

Use grafted fruit seedlings compared to non-grafted seedlings since grafting or budding reduces
the tree size and saves space in the garden. It also reaches to the first fruit setting stage in a
short period of time compared to non-grafted seedlings.

Direct sowing or transplanting

Seedling raising and transplanting saves seed cost and enables a farmer to maintain
recommended plant population in the field, and improves quality and productivity. However,
some vegetables such as carrots cannot be transplanted. Therefore, their seed will be directly
sown on the production plot. Use recommended seed rate both while drilling in row or
broadcasting.

Seedling raising

Prepare planting furrow on the nursery bed, sow the seed at recommended depth, cover the
seed with soil, and cover the seedbed with dry grass as mulch to protect the seed from heavy
rain, conserve soil moisture, regulate soil temperature, and create favorable environment for
the germination of the seed. Irrigate the seed bed immediately after sowing, then regularly
check moisture content of the soil. Both under and over irrigation affects the germination of the
seed. When the seeds germinate, remove the mulch and construct shade to protect the seedling
from wind and high and low temperatures. Continue irrigating the seedling by checking the
moisture content of the soil or condition. Remove weeds and cultivate the bed to enhance
aeration, improve moisture retention, control insect pests and diseases. Harden seedlings by
removing the shade as well as by increasing the irrigation interval. When the seedling reaches to
4-5 |eaf growth stage, it can be transplanted to the production plot. Underage or aged seedling
transplanting affects the survival rate of transplanted seedlings.

Transplanting

Irrigate the nursery bed to facilitate seedling uprooting without damaging the roots. Transplant
in the evening to reduce the effect of high temperature on the young seedlings due to high
transpiration when its root system does not start absorbing moisture. Irrigate the field
immediately after transplanting.

Irrigation

Over-irrigation leaches soil nutrients and causes soil borne diseases. Under-irrigation makes the
plant unable to absorb soil nutrients, become weak and less productive. Therefore, follow
appropriate irrigation practices as recommended. However, the amount of water to be applied
and irrigation frequency depends on the weather condition, soil type, and crop type, and growth
stage. The source of irrigation water must be free from disease-causing organisms and parasites,
not polluted with chemicals and heavy metal and far from toilet sewage. The source of irrigation
can be rainwater harvested from the roof, or water from hand dug wells or rivers and streams.
The irrigation method can be furrow, or drip or pitcher depending on the availability of water.
For fruit trees, pitcher irrigation saves labor and water. However, it makes the root system of
the fruit tree shallow and susceptible to wind damage.
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If using the furrow irrigation method, furrows should have very little slope, so that the water
does not carry away the soil and seeds. The water should run slowly, without becoming stagnant
or damage the furrows. The water should not touch the plant directly and it is better to water in
the mornings.

Soil fertility management

Fruits and vegetables are heavy feeders of nutrients. Therefore, they need a judicious supply of
nutrients including micronutrients. The most feasible method for homestead garden soil fertility
management is an integrated approach, primarily using organic fertilizer (compost, manure,
vermicomposting, etc.), cropping practices (crop rotation, intercropping with legumes, etc.), and
inorganic fertilizer. Use the recommended rate, application method and time for efficient use of
the applied fertilizer and normal growth and development of the crop. The amount of fertilizer
to be applied varies based on the fertility status of the soil. Compost preparation procedure is
given in Chapter 6 of this training manual.

Weed control

Weeds take away light, nutrients and water from the plants in the vegetable garden. They also
harbor insect pests and disease causing micro-organisms. Therefore, they must be effectively
controlled to obtain quality and higher yield. Weeds can be controlled through an integrated
approach of cultivation, mulching (compost, black plastic, dried grass, etc.), use of clean seed,
crop rotation, relay cropping, etc.

Cultivating/ridging

Cultivating is piling up the soil close to the base of the plant. It can be done a number of times,
depending on the length of growing season of the crop. It helps to control weeds, insect pests
and diseases; improves soil aeration; preserves moisture; and helps to stand upright and make
plants more resistant to the wind and their own weight.

Insect pest control

Fruits and vegetables are susceptible to insect pests and insect pests cause enormous yield loss
and quality deterioration. For example, aphids cause serious yield loss on cabbage and other
vegetables while thrips causes very high loss on onion and garlic. Integrated pest management
such as the use of resistant varieties, crop rotation, trap crops, color traps, collecting and killing,
barriers, etc. can be followed to control/ manage insect pests.

Disease control

Fruits and vegetables are susceptible to different types of diseases. Diseases in homestead
gardens can be effectively managed by planting disease resistant varieties, planting during the
ideal growing season, controlling weeds and insect pests (sucking insects transmit virus), proper
irrigation (wilt), planting at the right space, using healthy planting material, pruning fruit trees,
and collecting and using crop residues to prepare compost.

Harvesting

The quality and storability of fruits and vegetables is affected by harvesting stage. The ideal time
to harvest is at maturity stage. Different crops show different signs of maturity in different ways;
this is called their maturity index (Figure 2L). Seek to harvest during the coolest hours of the day,
either early in the morning or late in the afternoon. Keep everything you harvested in the shade
and handle the produce carefully to avoid damage.
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Figure 2L
Maturity indices of some fruits and vegetables

Crop Maturity indicators

Papaya Yellow stripe appears on mature fruit

Avocado Fruit size and smoothness of fruit skin

Mango 4-5 months after flowering & fruit color change to yellow or pink

Banana Fruit angle disappear and fruit color will change from green to yellow

Orange Fruit color will change to orange yellow

Pineapple Base of the fruit color will be changed to yellow or light brown

Bulbs (onion & garlic) Leaves color change to yellow and fail down above the top of the bulb (tops go-down)
Tomato Leaves color change from dark green to light green

Carrot After 90 days from planting

Sweet potato Lower leaves turn to yellow and if the root cut and the cut part did not discolor
Leafy vegetables Harvested at immature stage

Head cabbage Heads are tight

Cucumber Harvested 55-60 days after flowering

Potato Leaves color change to yellow
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CHAPTER 3: LIVESTOCK AND ANIMAL SOURCE FOODS PRODUCTION

After the training participants will be able to:

Understand livestock production techniques and discuss the role of animal source foods on human
nutrition and health.

35




3.1 Linkages Between Livestock and Human Health and Nutrition

Learning Objective

Determine linkages between livestock and human health and nutrition

In many countries, both developed and developing, livestock serve many functions including supply of
food, draught power, income generation and enhancement of social status. The relationship among
animal-source foods (ASF) and human nutrition and health is complex and involves both positive and
negative trade-offs and outcomes. The positive outcomes are mostly through their addressing
malnutrition by supplying the essential nutrients that are lacking in plant-source foods. There are
potential risks associated with (over) consumption of foods of animal origin such as increased risks of
cardiovascular diseases, diabetes and obesity. However, at moderate levels of intake, foods of animal
origin do not pose such threats and recent research indicates that they may be beneficial in reducing
these diseases. Livestock’s potential contribution to environmental pollution and to total greenhouse
gas emissions is recognized, but it is limited in the production systems available to poor communities
where the nutritional and health benefits that accrue from consumption of foods of animal origin greatly
outweigh the danger posed by livestock.

Livestock is a source of food and food products and a source of income. However, livestock productivity
in almost all locations in Ethiopia is below its genetic potential, primarily because of inadequate nutrition
(feed), poor reproductive management, lack or inadequate housing and infectious disease.

Sustainably increasing the production of safe foods of animal origin at the household level and linking

this increased production to the nutrition and the health of mothers and children is recommended for
smallholder farmers and other vulnerable communities in rural Ethiopia.
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Figure 3A:
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This diagram illustrates the various positive and negative relationships associated with keeping livestock
and human health and nutrition outcomes at the household level.

Solid lines indicate positive relationship.

Dotted lines represent relationships that increase risk/negative relationship.

Source: Adapted from diagram in Randolph, et al., 2007.
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3.2 Nutritional Importance of Foods of Animal Origin

Learning Objective

Analyze the nutrient value, nutrition and health importance of consumption of animal source foods
(ASF).

Background

Animal source foods are excellent sources of high quality protein and easily absorbed micronutrients. A
small amount of animal source food added to a mostly cereal based diet vastly improves the quality and
micronutrient content of that diet, especially for vulnerable populations such as young growing children
and pregnant or breastfeeding women. Diets without ASF can be particularly low in vitamin A and B12,
riboflavin, calcium, iron, and zinc. In contrast to ASF, plant source foods often contain much dietary
fiber, phytic acid and polyphenols which inhibit the absorption of micronutrients. The nutrients and
other compounds in ASF are proven to improve growth and cognitive development in children. Children
consuming diets based on plant source foods depend on eating greater amounts than ASF to achieve the
same level of nutrient intake. The higher fat content in ASF contributes not only to a higher energy
density, but also guarantees a good absorption of fat soluble vitamins. As an example on how to meet
the daily requirements in iron and zinc, a child would need to eat either 60 g of meat or 1.7-2.0 kg of
maize and beans, the latter amount being impossible to handle for the small capacity of a child’s
stomach.

Figure 3B
lllustrating the same micronutrient value (iron and zinc) of 1.7 kg of maize and beans versus 60g of meat

Note the similar micronutrient content but the very different amounts of food.

1.7 kg 60 g
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Small amounts of ASF consumed regularly can contribute to a healthy and adequate diet. However, ASF
consumption is very low in Ethiopia despite high livestock production. A nutritional study in a Northern
district reported that nearly 30% of children under five years of age never consumed ASF (Hailu &
Tessema, 1997). As indicated by Hailu and Tessema, a project conducted in the Highlands of Ethiopia
demonstrated a considerable improvement in the nutritional status and family welfare of the project
participants through increased productivity of local goats.

Animal source foods are energy dense and excellent sources of protein, minerals, vitamins and essential
fatty acids. The protein in foods of animal origin contains essential amino acids that the human body
cannot produce, some of which resembles that in the human body in terms of amino acid composition.
Nutrient composition of selected foods of animal origin is shown in Figure 3D. Iron, zinc and vitamin A
are the main micronutrients available in meat while vitamin B-12, riboflavin, calcium and conjugated
linoleic acid are available from milk. The bioavailability of these nutrients is high, compared to those in
plants, because of the presence of the haeme protein and the absence of fiber and phytates in foods of
animal origin.

Figure 3C
Relative nutrient composition of selected ASF:

Zinc +++ + +
Vitamin A + ++ +++ ++
Riboflavin +++ +++ ++ +
Vitamin 4+ ot ++ ++
Folate + + + +
Calcium 0 +++ 0 +

The major contribution of foods of animal origin to human health is through the alleviation of
malnutrition caused by deficiencies in micronutrients that contribute to poor growth, impaired mental
development and ill health, which, in aggregate, can contribute to poor economic growth of nations.
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Figure 3D

Approximate nutrient composition of some animal source foods per 100 g (adapted from Neumann et al., 2002)

Protein Fat Calcium Iron ‘ Zinc Vit A Vit-B1,
(KJ) (8) (8) (mg) (mg) (mg) (RE)* (ug)
Cow milk 301 33 4.0 76.0 0.04 0.31 28 0.29
Goat milk 289 2.9 3.0 90.0 0.04 0.24 46 0.05
Sheep milk 260 15.0 15.0 110.25 0 1.32 19.6 1.74
Beef 1101 18.5 20.0 7.0 3.2 6.0 0 24
Chicken meat 674 31.0 6.0 13.0 1.3 1.8 42 0.2
Goat meat 1126 134 34 17.0 3.7 0 0 1.2
Sheep meat 564 20.1 6.0 8.0 2.4 3.7 45.0 3.0
Fish 356 17.0 5.6 37.0 8.4 0.6 14.0 0.6
Offal 599 11.2 10.6 0 21 0 0 0
Liver 586 19.9 3.8 7.0 6.5 0 0 0
Egg 628 121 10.0 50.0 1.54 1.1 192.0 1.0

Additional Resources
Ndlovu, Lindela R (2010).
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3.3 Potential Negative Effects of Animal Source Foods on Human Nutrition and Health
Outcomes

Learning Objective

Analyze the risks of zoonotic diseases, food-borne disease and chronic disease related to ASF.

Background

The previous section has highlighted the positive effects of consuming foods of animal origin on human
health and nutrition outcomes. However, there are also potential risks that could arise from
inappropriate use of animal source food. Below are potential risks related to livestock keeping and foods
of animal origin. Therefore, development practitioners must devise strategies to mitigate potential
negative effects of livestock and foods of animal origin.

Food-borne diseases: Because of their rich nutrient content, foods of animal origin tend to be
susceptible to microbial contamination which can lead to food-borne diseases (food-borne disease
detailed in the food safety section of this manual).

Figure 3E
Proportion of food-borne disease cases attributed to consumption of different food types

U.S.
Vietnam
i | | O Animal source foods
India B Produce

] | | | Oother

0% 20% 40% 60% 80% 100%

Netherlands

UK

Source: Grace, 2016.

Zoonotic diseases: In recent years, there has been an increase in zoonotic diseases (i.e., diseases that are
transmittable from animals to humans) such as Rift Valley fever, avian influenza, bovine tuberculosis,
Anthrax, etc. Keeping livestock may increase the risks of such outbreaks, yet improving access to foods
of animal origin by vulnerable households requires increasing the number of animals or increasing
production. This means that better methods of detection and control of zoonoses are required, including
the participation of communities who own the animals together with veterinary and health
professionals. Zoonoses considered important by the poor receive less attention and resources than
they deserve and, as such, the poor may face greater risks to their health than is generally recognized.
Advocacy is needed for participatory surveillance and monitoring techniques that involve poor livestock
owners to better characterize those zoonoses that poor communities consider important.

Chronic disease: Foods of animal origin present a risk of chronic disease because of the purported
association between consumption of the saturated fat present in foods of animal origin and the
occurrence of cardio vascular disease and development of Type 2 diabetes. This association is based on
studies of diets with over consumption of foods of animal origin.

Water contamination: While the risk of contamination of water resources by livestock waste is outside
the scope of this chapter, suffice to say that this risk can be mitigated through appropriate management
of livestock waste, such as making composite and recycling manure on crops.
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Animal-to-human contact: An increasing number of rural families want to keep livestock and chicken to
produce family food and generate income from the sale of animals and or products. They may believe
this method of raising animals for food may be safer or less expensive. But animal-to-human contact has
potential health risks; poultry farming in particular can pose serious public health concerns for humans.

Bacterial and fungal diseases may be carried by healthy chickens and are communicable to people
through direct contact, exposure to manure, or consumption of undercooked chicken and eggs. Infection
is characterized by diarrhea, vomiting, fever, and/or abdominal cramps; small children, elderly persons,
and those with weakened immune systems are more susceptible to severe illness. Young birds may be
especially prone to shed these organisms in their droppings. This poses a hazard to anyone who comes
into contact with the droppings. The public health hazards associated with bacterial and fungal diseases
are expected to be limited to those who are in contact with the chickens or their droppings or consume
their meat or eggs without thorough cooking. There have been several multi-state outbreaks of human
Salmonella infections from handling baby chicks. These hazards could be mitigated by avoiding contact
with chicken feces, carefully washing hands with soap and water after handling the birds, avoiding hand-
to-mouth contact while working with birds and education about food safety.

e Keep baby chicks and adult poultry away from persons with weaker immune systems, including
the elderly, pregnant women, children less than five years of age, diabetics, patients receiving
chemotherapy and people infected with HIV.

e Make sure that people who handle the chickens or their droppings, wash hands properly with
soap and water following contact.

e Do not eat or drink around chickens.

e Keep chickens away from food preparation and storage areas.

e Do not wash items, such as water or food dishes, from chicken coops in the kitchen.
e Do not allow chickens to roam in the house, especially sleeping and resting areas.

e Maintain the area where chickens are housed in a sanitary manner.

e Members of a household that keep chickens should see a doctor if they experience fever and
diarrhea.
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3.4 Livestock Management

Learning Objective

Explain basic livestock management practices of housing, feeding, breeding and animal healthcare.

Background

People do various types of work to sustain themselves and achieve a livelihood. In a farming homestead,
a major task is keeping livestock. Often, more work and expense goes into maintaining livestock than
any other task. Cutting and feeding fodder, watering, mucking out, maintaining the stalls, and taking out
to graze all takes many farmers' time, especially women’s time.

Many issues can arise with livestock management: livestock may become sick; fodder may be
unavailable; livestock may transmit diseases to humans. Despite these complications and others,
livestock keeping is essential for many families to make a living, pay for daily expenses, put food on the
table, and afford healthcare and school fees. In order to maximize benefits from livestock, it is essential
to learn improved management practices to help keep livestock healthy and productive.

There are five primary tenets of livestock

husbandry. Feed |:> Water
° Animal Housing
o Animal Feed fl %
. Animal Breeding Space Light
. Animal Healthcare R %
. Animal Management Rest<:|Air

Housing (shelter/coop) management

Like people, livestock need comfortable, dry, clean, light but shaded, and airy places to live. How many
farmers keep their livestock in dark, damp, airless sheds and or in the open air? If sheds are like this,
without sunlight and full of manure, livestock will be weaker, and more susceptible to disease. If
livestock are not happy in their place this can lead to significant reduction in their production and
reproduction performance. Livestock sheds must be built and managed to be cool in the summer, warm
in the winter, dry, airy, and clean. The stalls need cleaning every day, and the muck collected properly in
one place to make good compost. The livestock stall (shelter) should have sufficient space with the
consideration of 1.8m length by 0.70 m width per cattle, 1-meter length by 0.5 m width per sheep or per
goat and stocking rate of 6 adult chicken in 1-meter square.

Figure 3F
Left: External view of a chicken coop attached to the family house. It has a night-time shelter made of

wood and mud and a day -time shelter made of wire mesh. Right: internal view of the chicken coop with
an opening connecting to the night-time shelter.
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Figure 3G

Sample Goat House with Dimensions
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Figure 3J
Napier grass grown with leguminous plants

Figure 3l . e
Desho local grass developed in the backyard of goat producing (mucuna) for better animal nutrition

rural family

Livestock feed and feeding

A balanced diet of grain and fodder is important for livestock. Livestock are healthier, more productive,
and more resistant to disease when fed a mixed diet of concentrates and fodder.

Water: Providing enough quality water is essential for good livestock husbandry. Water makes up 80% of
the blood, regulates body temperature and is vital for organ functions such as digestion, waste removal
and the absorption of nutrients. Understanding daily livestock watering needs is key when designing a
livestock watering system.

The daily water requirement of livestock varies significantly among animal species. The animal's size and
growth stage will have a strong influence on daily water intake. Consumption rates can be affected by
environmental and management factors. Air temperature, relative humidity and the level of animal
exertion or production level are examples of these factors. The quality of the water, which includes
temperature, salinity and impurities affecting taste and odor, will also have an effect. The water content
of the animal's diet will influence its drinking habits. Feed with a relatively high moisture content
decreases the quantity of drinking water required.
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Figure 3H
Daily water requirement of livestock by type

Dairy calf (1-4 months) 9 liters per day
Dairy heifer (5-24 months) 25 liters per day
Milking cow 115 liters per day
Dry cow 41 liters per day
Lamb/kid 4 liters per day
Ram/buck/ewe/doe 5 liters per day
Lactating ewe/doe 10 liters per day
Laying hen/roaster 250 ml per day
Pullet (9-20 weeks) 105 ml per day
Grower (0-8 weeks) 55-70 ml per day
What fodder to feed?

There are many types of fodder. Legume and non-legume, tree leaf fodder, and fodder grasses, etc. are
the main types. These are best mixed together. Especially for ruminants, never feed just legume fodder,
but mix it with other types so there is not more than 30 percent legume.

How to feed?

Straw or dried grass is best chopped into short lengths about 2 inches long. This makes it easier to digest
for the livestock, so they use less energy. So, less fodder gives the same benefits, or the same amount of
fodder gives more benefits. In this way 2 loads of fodder can give the same benefits as 3 loads. Dried, cut
straw etc. should be mixed with green fodder and a little salt to feed to livestock. This mix should be fed
in a trough (manger) made of wood or another suitable material which is easy for cleaning otherwise
dirty trough causes serious disease on animals. This way the fodder doesn't spill on the floor and go to
waste, the livestock eats it all, and it doesn't mix with dirt and muck on the floor.

Livestock need nutritious feed to grow well, stay healthy and stay productive. To obtain these nutrients
they need the right quantities of mixed grain/grain or byproducts.

The Benefits of Feed Concentrates

e Toincrease output of eggs, milk, meat, etc.
e  For healthy bones and hair.

e To heal wounds and bruises quickly.

e To give energy for working animals.

e To protect from disease and stay healthy.
e For healthy pregnancy and birth of young.

e For the young animals to grow well.
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Recipes for making balanced concentrates at home for small ruminants and chickens based
on local available concentrates:

Small ruminant feed:

Rice Bran 50
Millet, wheat or barley middling/bran 25
Oil seed cake or pulses (lentils, soya, etc.) 25
Total 100

e Mix the ingredients together.
e Store in air tight, dark, dry container.

Chicken feed:

Maize 55
Noug cake (fagulo) 35
Wheat middling (fino) 5
Limestone 4.5
Salt 0.5
Total 100

e Mix the ingredients together
e Store in air tight, dark, dry container

Nutrition and feeding practices

e Livestock too skinny or too fat and livestock off-feed are the most common nutritional problems.

e Alivestock body score value of 3 out of 5 is an ideal body condition to maintain during all stages
of life, including that of the breeding male.

e The quality and quantity of feed during the dry period affects the breeding stock and offspring
throughout at least the year after; protein supplementation is often required during the dry
period.

e Good quality roughage should be the basis of the ration, and minimal amounts of a 14 to 18
percent protein concentrate should be fed as a supplement when breeding female are nursing
young.

e Higher producing females with multiple births may require additional energy in the ration.

e Usually, lactating animals will not need extra concentrates after the young are weaned unless
they have poor quality roughage.

e Fat female animals are more prone to go off feed, have problems at birth and tend to have
pregnancy toxemia.

e Loose or block trace mineral salt should be available at all times.

e Water should be fresh and plentiful and available in free choice.
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Figure 3K
Body condition scoring criteria
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Source for images: Queensland Government, Animal health and disease investigation: Animal body condition scoring.

Breeding

e Tryto have the recommended number of male to female ratio for each animal; in a flock of 20 —
30 does/ewes there should be at least one matured buck/ram while in flock of 6 hens there
should be one rooster.

e Mate animals to no close relative so that inbreeding is minimized.

e Observe the male animal for libido and conduct a breeding soundness exam if there are any
suggestions of him not being a fertile breeder.

o If suspected, test all breeding-age animals periodically for brucellosis.
e (Castrate male animals unless they are to be sold before 90 days of age.

e New births should be checked closely and culled for genetic disorders, especially
hermaphrodism and abnormal teat structure.
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e Provide a clean, dry, well-ventilated, and separate area for animals at late pregnancy.
e Examine female animals’ udder for mastitis.

o Newborns should receive colostrum (first milk) within one hour following birth.

The best food and economic returns from livestock raising are realized when disease problems
are at a minimum.

e Spending a few minutes every day watching your animals is time well spent.

e You can learn the normal behavior and attitude of your animals and then recognize anything
that may be wrong.

e If abnormal behavior is observed, use common sense, your experience, knowledge and your
physical senses to tell you what might be wrong and seek veterinary care whenever possible.
Your ability to tell the animal health professional what your animal is doing differently, and the
history of the illness, is very important

e Dip the navel of newborn animals with diluted iodine to prevent navel ill and related infections.

e To minimize contamination of uninfected livestock, maintain a dry, clean environment with a
sound manure management plan. Depending on location and density, deworming should be
repeated as needed. For most producers with a high density of animals, deworming will be 4 to
6 times per year. Especially, during the onset and end of the rainy season deworming is
important as the parasitic burden in the animal body is high at this time of the year. Please refer
to your local animal health extension agent for recommendations on deworming protocols.

e Newborns should be dewormed at weaning and treated for coccidia if it is in the herd/flock.

e Adult animals should be dewormed at least 1 —2 times per year, but as often as needed to
control various types of worms.

e Alternate dewormers since animals may build up worms that are resistant to one dewormer. At
least once per year, animals should be dewormed for tapeworms.

e Your vaccination program should be for disease (s) important in your locality and the vaccination
timing should be aligned with the disease (s) seasonal occurrence. A vaccination calendar should
be developed in consultation with your local veterinarian.

e The Chicken vaccination calendar in Ethiopia follows the National Veterinary Institute’s (NVI)
recommendation and the vaccination schedule for young (day-old to 5 months) is illustrated
below and after 5 months of age Newcastle vaccination is required within 3-4 months’ interval; 3
times in a year reaching 80 percent of the chicken population in the area for flock immunity (See
annex: Chicken vaccination Calendar-Amharic version).

e Time of vaccination for Newcastle disease in chicken should consider its seasonal occurrence. In
Ethiopia outbreaks are associated with mass chicken movement in the market. This means in
Ethiopia the main religious and or non-religious festivals are often associated with Newcastle
Disease outbreaks.

e Before vaccinating chickens, it is recommended to deworm chickens to minimize parasitic
burden induced stress which can decrease vaccine efficacy.
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Fence animals out of wet, marshy area where the organisms causing foot rot are more likely to
grow. Trim hooves as needed but usually at least once a year. Herds in confinement may require
trimming 2 —4 times per year.

Control flies with appropriate insecticides and strict manure management

Culling is an essential to the overall productivity of the herd/flock and recommended to be practiced in
below cases:

Breeding chickens should be culled/replaced after one production season which normally lasts
about 12 months.

Breeding sheep/goats aged above 5 years should be replaced to maximize reproductive
efficiency

When animals are severely injured and recovery is likely impossible or costs exceed likelihood of
return to function

Breeding animals that remains open (not pregnant) and you do not expect them to become
pregnant during the breeding season

If the animal is producing less (milk, eggs) than you are willing to accept based on cost of
keeping animal
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CHAPTER 4: FOOD SAFETY AND POSTHARVEST HANDLING

After the training participants will be able to:

Explain food safety and postharvest handling techniques.
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4.1 Fruit and Vegetable Postharvest Losses, Causes and Prevention Methods

Learning Objectives

Explain the extent of postharvest losses, and identify causes and prevention methods for fruits and
vegetables.

Extent of postharvest losses and its implications

Globally, around one-third of all food produced is lost or wasted along the food chain, from production
to consumption. In Sub-Saran Africa, food loss and waste is as high as 36 percent; 5.9 percent occurs in
the retail and consumption stages, while more than 30 percent occurs in the harvest, postharvest
handling and processing stages. The situation will be much more in Ethiopia since about 90 percent of
the food is produced by smallholder farmers who follow traditional production practices, and since
harvesting, transportation and storage facilities are not well developed. Postharvest losses must be
reduced in Ethiopia, as these only worsen widespread food insecurity for millions of Ethiopians annually.

Postharvest loss means waste of land, water, energy and other agricultural inputs. It also causes
unnecessary greenhouse gasses emission which causes unpredictable weather patterns including
extreme drought, increased temperatures, and shorter, more intense rainy periods. On the other hand,
extreme weather variability threatens food production in many countries, including Ethiopia. Therefore,
reducing food postharvest loss is important to preventing unnecessary loss of nutritious foods while also
lessening the impact it has on extreme weather variability.

The extent of postharvest loss in fruit and vegetables is much more than grain crops since they have high
moisture content and are delicate. Many reports indicated that 40 to 50 percent of horticultural crops
produced in developing countries is lost before it reaches to consumers. Fruit and vegetable postharvest
loss assessment studies conducted in Ethiopia reported up to 45 percent losses.

Fruit and vegetable waste can be used to prepare compost as well as animal feed.

1. Physical loss: Caused by mechanical injury during harvesting, transportation and storage. This
mechanical injury will also predispose the produce to physiological and microbial/biological
losses.

2. Physiological loss: Caused by exposing the produce during harvesting, transportation and
storage to unfavorable climatic (high temperature, rainfall, humidity, dry wind) conditions.
These conditions enhance transpiration and respiration of the produce. As a result, the produce
will wilt, dry, overripe and spoil.

3. Biological/microbial loss: Caused by insects and disease causing microorganisms. Inadequate
pest management in the field, lack of cleaning/ washing the produce after harvesting and
infected transportation and storage facility aggravates biological losses.

e Harvesting immature or over-matured fruits and vegetables.

e Poor harvesting practices. For example, beating with stone or stick to harvest fruits from big fruit
trees which result in mechanical damage.

e Rough handling fruits and vegetables during harvesting, transportation and storage.
e Using rough packaging material such as bamboo basket during transportation and storage.

o Keeping the produce for a long time on the field without shade during harvesting. This creates
heat and enhance transpiration and respiration process and finally shorten its shelf-life.
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e Irrigating the field immediately before harvest and not practicing curing. Curing is keeping the
produce at high temperature and relative humidity for a number of days and its purpose is to
heal wounds and form protective layer. This layer protects further moisture loss, and mold and
bacterial growth on the produce during storage.

e Not cleaning and grading the produce. Separating mechanically damaged from undamaged or
those unhealthy from healthy or ripen from unripen produce in the form of grading enable to
extend the shelf-life and reduce postharvest losses.

e Storing different fruits and vegetables together in mixture.
e lack of appropriate transportation and storage facility.

e Insect pests and disease causing micro-organisms.

The magnitude of postharvest losses in fruits and vegetables can be minimized by proper cultural
operations, harvesting, transportation, storage, and pre- and postharvest treatments.

Cultural operations: Planting less perishable varieties, regular irrigation during development stages
reduces cracking of carrot and radish and splitting of outer scales of onion. Application of potassium
fertilizer improves keeping quality of vegetables. To ensure better quality, irrigation should have to be
stopped 3 weeks before harvesting in onion and garlic, etc. The best postharvest loss prevention method
is staggered planting of vegetables for sequential harvesting of fresh produce, growing of vegetables or
fruit crops which matures at different times or continuously like papaya, banana and indeterminate
tomato.

Pre-storage treatments

e Washing of root and tuber crops as well as trimming rotten, diseased, insect damaged, and
discolored leaves reduces the load of disease causing micro-organisms and insect pests on the
produce.

e Grading according to ripeness enable to delay physiological losses in fruits. Ethylene produced
from ripen fruit enhance the ripening of unripen fruits and shorten the shelf-life.

e Use of properly designed packaging material for transportation significantly reduces losses
associated to mechanical injury or damage. Packaging with polyethylene provides modified
atmosphere and consequently reduces decay, softening and loss of solid in tomato.

e Curing of root, bulb, and tuber vegetables effectively reduce postharvest decay and water loss.
Potato tubers can be cured by keeping it at 15-20°C temperature and 90-95% relative for 5-10
days. Similarly, Sweet potato roots can be cured by keeping it at 30-32°C temperature and 85-
90% relative humidity for 4-7 days. Onion and garlic can be cured by uprooting and spreading
bulbs on the field for 5-8 days.

e Precooling especially when harvesting during dry weather retards ripening and senescence.
Precooling is removing excessive heat from the produce by keeping it under shade after
harvesting for some time before packing and transportation.

Transportation: In Ethiopia, most vegetables are transported by carts and trucks not designed for highly
perishable commodity transportation. Therefore, appropriate transportation and packaging facilities are
required to reduce postharvest losses.

Low temperature storage: Technologies such as zero-energy cool chamber (Figure 4B) and well-
ventilated potato and onion store (Figure 4C) can be used to keep vegetables for relatively long periods
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of time. Diffused light store can be used to store seed potato tuber for next cropping season. Diffused
light store increase number of sprouts per tuber and reduces storage loss compared to farmer’s potato
seed tuber storage method (Figure 4A).

Figure 4A
Advantages of potato diffused light store

Storage method Number of sprouts/tuber Storage losses (rotting & weight
loss) (%)

Diffused light store 5 22.6

Farmers store 4 72.0
Source: Booth et al (1981)

Figure 4B Figure 4C
Zero-energy cool chamber, Adapted from PEF training manual Naturally ventillated Ware potato store,
; adapted from DA training manual

Processing

The postharvest losses of fruit and vegetables can also be prevented through small scale processing. For
example, solar drier technology can be used to extend the shelf-life of root crops, bulbs and fruits
through drying. It can be manufactured locally from polyethylene plastic and wood (Figure 4D). It
collects solar energy and dry the product in a short time at high temperature. It protects produce from
insects and disease causing micro-organisms.

Figure 4D
Solar drier, adapted from PEF training manual
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The best storage facility for avocado is keeping on the tree and for potato is keeping in the field without
harvesting. Vegetables differ in their postharvest shelf-life. For example, carrot, garlic, shallot, onion,
potato, pumpkin, and sweet potato have relatively long shelf-life compared to leafy vegetables, green
pepper, beans and ripen tomato. Similarly, fruit crops varied in their postharvest shelf-life. Papaya and
banana have short shelf-life while sweet orange and pineapple have long shelf-life (Figure 4E).

Figure 4E

Shelf-life of major fruits and vegetables

Fruit/Vegetable Ambient condition Low temperature storage condition

Avocado (ripen fruit) 1-2 days 4 weeks

Papaya (ripen fruit) 4-6 days 2-3 weeks (10-12°C)

Mango (ripen fruit) 2-4 days 4 weeks (10-12°C & 85-90% RH)
Banana (ripen fruit) 2-4 days Sensitive to chilling at <13°C
Orange (ripen fruit) Long 3-8 weeks (0-9°C & 90-95%RH)
Pineapple (ripen fruit) Long 4-6 weeks (7-130C & 85-95% RH)
Onion Long 1-8 months (0°C & 65-70% RH)
Garlic Long 6-7 months (0°C & 65-70% RH)
Carrot Long 6 -9 months (0oC & 95-98% RH)
Tomato Short 4-7 days (13-150C & 90-95% RH)
R T

Pepper (green) Short Susceptible to chilling <4°C
Cucumber Short <2 weeks (10-12°C & 95%RH)
Sweet potato 3 weeks Susceptible to chilling <10°C
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4.2 Hygienic Ways to Prepare Fruits and Vegetables

Learning Objective

Explain hygienic practices for the preparation and cooking of fruits and vegetables

Background

Fruits and vegetables are usually consumed fresh. Therefore, personal, home and cooking equipment
hygiene prevents contamination of food items by disease causing organisms. Fruits and vegetables are
mostly susceptible to insect pests and diseases. Farmers spray different chemicals on their fruits and
vegetables to control diseases and insect pests. They also harvest and sell the produce immediately after
pesticide spraying. This practice results in food poisoning and affects the health of the consumer.

Fruit and vegetable hygiene

e (Clean or wash fruits and vegetables with clean water before eating them.
e Avoid consuming or selling crops recently sprayed with pesticides.

e Avoid consuming fruits and vegetables produced by using polluted (home and industrial
sewerages) irrigation water.

Figure 4F
Unhygienic home and food preparation
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Washing your hands correctly is one of the best ways to improve personal hygiene and prevent
food contamination. All family members should wash their hands properly using clean water and
soap, especially: after using toilet, before and after eating, before and after handling or
preparing food, before and after caring for a sick person, etc.

Cut and clean your nails.
Cover your hair when preparing food.

Do not cough or sneeze on the food, etc.

Food as well as food preparation and eating areas be kept clean and protected from dust,
insects and domestic animals. In most rural areas animals and human being are sharing the
same room and affects healthy food preparation activity (Figure 4F)

Clean and cover water storage containers.

Use clean water for drinking and preparing food.
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4.3 Effect of Fruit and Vegetable Food Preparation Methods on Nutrient Content and
Availability

Learning Objective

Explain the effect of various vegetable and fruit preparation methods on nutrient content and
availability

Background

Fruits and vegetables are rich in vitamins and minerals. Some of the vitamins and minerals are volatile,
easily soluble in water. Therefore, food preparation methods from fruits and vegetables affects the
availability of these nutrients. For example, boiling potato, leafy vegetables move vitamin B and C into
the boiling water. Alternative cooking methods such as grilling, roasting, or steaming generally preserve
a greater number of vitamins and other nutrients.

e About 35 percent of vitamin C may be lost in water after boiling the vegetable for 10 minutes.
Therefore, cooking at high temperature for a short period is recommended to retain or conserve
vitamin C in our food. Fresh tomato is more nutritious than cooked ones since vitamin C is lost
during cooking.

e Vitamin B is water soluble. Therefore, throwing away water used to cook vegetables will
contribute for the loss of vitamin B from our vegetable food.

e Vitamin A, D, E and K will be lost if the vegetable cooked in fat or oil.

Simple modifications in the way we prepare food can have impact on the number of nutrients retained
(Figure 4G). Most vegetables are peeled or trimmed before cooking to remove the tough skin or outer
leaves. Most nutrients, such as vitamins, tend to lie close to the skin surface however, so excessive
trimming can mean a huge reduction in nutrient value.

Nutrient loss occurs when fruits and vegetables are:

e Excessively trimmed or peeled.

e Chopped into small pieces.

e Washed after chopping.

e Cooked or boiled for long time and with large amount of water.
e Fried for a long time or at high temperature.

Healthy or safe ways to cook vegetables are:

e Add little oil and lemon juice to improve the body ability to absorb some of the nutrients in the
food.

e Vegetables should be washed before cutting them.

e Avoid cooking vegetables in large amounts of water that must be thrown away. The nutrients
will be thrown away with the water. If you happen to have extra water, you can add it to your
“wot”. Steaming is a better method to preserve nutrients.

e Cutvegetables into larger pieces to conserve nutrients.

o Keep the lid on the pot when steaming vegetables to prevent the nutrients from escaping.
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e Do not over-cook vegetables as this causes loss of nutrients.
e Eating fruit and vegetables with the skin/peel on to increase vitamin A & C intake.
e Germinate seeds (for example legumes) to increase vitamin C.

Some nutrients can promote the absorption of other nutrients in the body. These nutrients are referred
as complementary nutrients. For instance, consuming foods rich in vitamin C together with those
containing iron can improve iron absorption in the body. Foods rich in vitamin C include tomatoes, leafy
greens, papaya, oranges, lemons, guava, papaya, etc.

Some nutrients interfere with the absorption of other nutrients. Foods with such nutrients should be
properly cooked or processed. For instance, potatoes and cassava have phytates that interfere with iron
and zinc absorption. Cooking can reduce the amount of phytates.

Legumes contain inhibitors of the essential amino acid trypsin. These inhibitor compounds are known as
tannins. They reduce protein digestibility by 3-5% and nutrient value by as much as 30 percent. This is
not considered as a problem since boiling increases protein digestibility and beans are never eaten raw.

Cabbage and other crucifers contain goitrogens which make a person more susceptible to goiter by
interfering thyroid hormone production. This substance blocks the absorption of iodine. These
substances can be destroyed by cooking vegetables.

Figure 4G
Effects of fruit and vegetable processing on the nutrient content of the produce
Crop Processing method Effects on nutrient content
Milling into flour, Milling may reduce the amount of fat, protein and fiber
Cassava fermentation and drying and increase the proportion of starch. Milling can improve

nutrient digestion.
Fermentation can increase absorption of iron and other
nutrients.

Drying (dehydrating) fruit concentrates the nutrients. The
nutritional content of dried fruit includes protein,

Fruit Drying carbohydrates (sugars), fiber, little to no fat, vitamins A,
B1, B6, and B12, calcium, iron, magnesium, phosphorous,
potassium, sodium, copper, and manganese.

Banana Fermentation and drying

Vegetables selected for drying should be ripe, but still
Vegetables Drying, parboiling firm and at the right state of maturity. Drying, especially
in the sun, reduces the amount of vitamin A and C.

Drying reduces water content and can increase nutrient

Beans Drying concentrations.

Source: Chetail S. et al (2015)
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4.4 Food Safety and Hazards Related to Animal Source Food

Learning Objectives

Explain the food safety measures for ASF (meat, milk, eggs).

Background

Food safety is a scientific discipline describing handling, preparation, transportation and storage of food
in ways that prevent food-borne illness. This includes a number of routines that should be followed to
avoid potentially severe health hazards. Food hazards are the cause of food-borne diseases that leads to
consumer suffering and loss of life. Food-borne diseases are diseases that are transmitted to humans
through consumption of a disease agent (hazard) in the food, e.g., meat, egg, milk or fish. Food-borne
illness can result from consuming foods contaminated with various pathogens. In most cases bacteria are
the major pathogen followed by viruses, then parasites. Plant and animal food sources that are grown,
harvested and handled on the farm are subject to contamination from various sources. World Health
Organization estimates the global burden of food-borne diseases show that almost 1 in 10 people fall ill
every year from eating contaminated food and 420,000 die as a result. Children under 5 years of age are
at particularly high risk, with 125,000 children dying from food-borne diseases every year. Other persons
with greatest risk are elderly and immunocompromised people. The cost of top 5 food-borne pathogens
is $6.9 billion annually; the cost includes: medical cost, productivity losses (missed work) and value
estimate of premature death.

Figure 4H
Contamination can occur at several points along the food chain
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Chicken and egg hazards Figure 4l
Chicken hygiene hazards

Chicken meat and eggs are good,
nutritious foods. However, there is
sometimes a lack of control of
pathogens in the environment in which
chickens are raised and eggs produced.
For example, chicken feed and water
become contaminated from
cockroaches, flies, birds and rodents
(mice and rats) in poultry houses. As a
result, the chicken becomes diseased,
and occasionally eggs become
contaminated. Two types of pathogenic
bacteria often associated with eggs and
chicken are Salmonella spp. and
Campylobacter jejuni. The chicken and
eggs can appear to be wholesome, but
until they are processed so that the
pathogens are killed, these food items
can be dangerous. It is now known that
Salmonella enteritidis can infect the
oviduct of laying hens, and may be
present in the eggs produced by these chickens. Approximately 1 in 20,000 intact shell eggs (no cracks or
checks) in the retail food system can contain hazardous levels of Salmonella enteritidis. It is also a
common practice to wash poultry during processing, and to wash eggs to remove obvious fecal material.
While this washing procedure slightly reduces the number of pathogens on the poultry and eggs, it does
not make these products safe to eat without further processing (cooking or boiling).

Hazards from slaughtering and processing of meat

Contamination during slaughter is a major hazard for meat. The muscles of a .

healthy animal are sterile: that is, no bacteria of fecal origin are present in the Figure 4)

muscle tissue. Many of the microbial pathogens of current concern survive in Meat hygiene hazards
the environment, in water, on
pastures and in food, unless
precautions are taken to ensure
pathogen control.

Transportation may favor
contamination as animals are
placed near other animals and
stress may further enhance cross
contamination with these
pathogens. Slaughter and
processing procedures can also
enhance cross-contamination
from the hide, gastrointestinal
tract, and other surfaces of the
animal during slaughter and
dressing. With the exception of M.
bovis (the microorganism of
bovine tuberculosis), transmission
of the bacterial hazards occurs through consumption of meat contaminated with the contents of the
bovine gastrointestinal tract during slaughter, dressing and further processing. Parasitic diseases hazards
are Toxoplasma gondii and Taenia saginata (beef tapeworm). T. gondii is an obligate intracellular
protozoan parasite which infects a broad spectrum of vertebrates, amongst others by the ingestion of
undercooked meat contaminated by oocysts or tissue cysts, or by the ingestion of sporulated oocysts
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from soil contaminated by cat faces. T. saginata infection of cattle is an important food-borne zoonosis
in many countries including Ethiopia.

Dairy products

Contamination of milk and dairy products by pathogenic microorganisms can be of endogenous origin,
following excretion from the udder of an infected animal. Contamination may also be of exogenous
origin, through direct contact with infected herds or through the environment (e.g. water, personnel).
Treatment and processing of milk inhibits or encourages the multiplication of micro-organisms. When a
milk-borne disease outbreak occurs, the cause is usually either improper milking contamination or
improper processing. Browsing habits of sheep and goats result in greater chance that these animals
consume poisonous plants, with the potential for natural plant toxins to be excreted in the milk. The
consumption of milk contaminated by drug residues may lead to allergic reactions in sensitive people
and can induce resistance to antibiotics in opportunistic micro-organisms.

Milk-borne disease outbreaks are usually associated with drinking raw milk.

Figure 4K
Dairy hygiene hazards

Prevention measures for food-borne diseases of animal origin

. If milk is not pasteurized it should be adequately boiled before consumption. Sellers of such
unpasteurized milk must be made aware of the importance and means to improve hygiene.

. Reducing all pathways for fecal contamination of products to the maximum extent practicable
. Prohibit slaughter of animals in non-hygienic facilities.
= Provide potable water, liquid and solid waste disposal systems, as well as basic hygiene of

personnel, equipment, and slaughter methods.

= Transport meat and/or products of animal origin hygienically
. Prevent feeding dogs the organs of small ruminants that contain the larval stage of E.
granulosusa.
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Milk at least be adequately cooled, boiled, or preferably be pasteurized to prevent bacterial
growth and development of heat-resistant microbial toxins.
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4.5 Food Preservation Techniques of Food of Animal Origin

Learning Objective

Discuss and demonstrate basic preservation and processing techniques of animal source foods.

Background

Food preservation is the process of treating and handling food to stop or greatly slow down spoilage
(loss of quality, edibility, or nutritive value) caused or accelerated by micro-organisms. Some methods,
however, use benign bacteria, yeasts, or fungi to add qualities and to preserve food. Maintaining or
creating nutritional value, texture and flavor is important in preserving its value as food. Food
preservation refers to any one of several techniques used to prevent food from spoiling. All food begins
to spoil as soon as it is harvested or slaughtered; some spoiling is caused by such micro-organisms as
bacterial and mold. Other spoilage results from chemical changes within the food itself due to natural
process such as enzyme action or oxidation. For thousands of years, humans have used methods of
preserving food, so that they can store food to eat later. The simplest methods of preserving food, such
as salting, smoking and drying strips of fish or meat have been used for thousands of years and they are
still used.

Various methods of preserving food

People have various methods by which they preserve their food. These include: drying, smoking, frying,
salting, bagging, heating, fermentation, etc.

Drying/Dehydration: Drying is the process by which water is removed from farm products to a
reasonable level to avoid spoilage. Drying is one of the oldest methods of food preservation. It consists
of a gradual dehydration of pieces of meat cut to a uniform shape that permits the equal simultaneous
drying of whole batches of meat. Undesirable alterations may occur when there is a high percentage of
fatty tissue in the raw meat. The rather high temperatures during meat drying and storage cause
intensive oxidation (rancidity) of the fat and an unpleasant rancid flavor which strongly influences the
palatability of the product. Generally, only lean meat is suitable for drying. Visible fatty tissues adhering
to muscle tissue have a detrimental effect on the quality of the final product.

It has already been pointed out the placing meat pieces for drying over wire, ropes or branches of trees
is not recommended. Apart from problems of free air circulation under trees, some pieces may be
intensively exposed to direct sun, whereas others are screened by the foliage. Furthermore, wind will
transfer dust, twigs or leaves on to the meat and insects and birds will cause further damage.

Figure 4L
Suspension of meat strips on hooks (A), loops (B) and by means of clips (C)

Source: Food and Agriculture Organization, 1990.

Source: Food and Agriculture Organization, 1990.
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Recommended treatment before drying

Because meat is always consumed slightly salted, the raw material may be pre-salted before drying. This
procedure not only contributes to a tastier product, but is also desirable from the technological and
hygienic standpoint.

Merits and demerits of drying

Drying reduces water activity sufficiently to prevent or delay bacterial growth. It works well for many
food types. It is an inexpensive method of preservation as you rely more on the air or on the sun. Drying
also reduces weight, making food more portable, dried foods are compact and easily stored or carried.
Drying works because it removes much of the foods water, without adequate water, microorganisms
cannot multiply and chemical activities greatly slow down. The greatest disadvantages of drying food
include loss of color, loss of flavor and loss of vitamins, some of these losses can be mitigated by not
drying the food too long. Dried food can be kept for a long time without spoiling; examples of animal
source food that can be dried is meat.

Smoking: Smoking is one of the ways of preserving farm produce. Smoking reduces water activity
gradually to prevent bacteria and fungi growth. It works well for most food, like fish, meat, etc., smoking
works because it removes much of the foods water, it also reduces weight, making food more portable,
dried foods are compact and easily stored or carried. The disadvantages of smoking food include loss of
color, loss of aroma and loss of quality, some of these losses can be avoid by not smoking the food too
long. Smoked food can be kept for a long time without spoiling. Farm animal produce like fish and meat
are sometimes smoked with wood or coal fire. Smoking removes water from the fish or meat and
impacts sensory qualities, reduces moisture content, and extends shelf life.

Salting: Salting is another ancient method of preservation. Salt can be used as part of the drying process.
Salt increases the storage time of some foods such as fish and it enhance the flavor of dried foodstuffs.
The use of salt water brine is another common method of preservation and it has the benefit of stopping
the growth of harmful organisms. Fish and meat can be preserved by either mixing or rubbing them with
salt. Pure common salt is used for this purpose, either dry or dissolved in water. In the case of meat for
drying cut into strips or flat pieces, the use of a 14 percent salt solution is preferred.

Dipping the meat into the salt solution serves first to inhibit microbiological growth on the meat
surfaces. For that reason, salting must be carried out within five hours after slaughter, as after that
period massive microbiological growth occurs which cannot be reduced by salt treatment. Secondly, pre-
salting is a protection against insects during drying.

The salt solution is prepared by adding the necessary amount of edible common salt to water and
dissolving it by intensive stirring.

To obtain the recommended salt concentration of about 14 percent the amount of salt necessary for
different volumes of water (expressed in liters) is indicated in Figure 4J below.

Figure 4M

Recommended salt concentration

Water (Liters) Salt (grams)

810
975
1140
1300
1460
10 1630

Source: Food and Agriculture Organization, 1990.
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As soon as the salt is dissolved in the water, the meat strips are dipped into the solution, soaked for five
minutes, and then drained. Draining should be done by placing the strips into a plastic sieve to allow the
brine to drop off for collection and re-use.

Figure 4N
Meat strips are soaked in a 14 percent salt solution for 5 minutes and the brine is drying from the meat strips
using plastic sieve

Source: Food and Agriculture Organization, 1990.

Fermentation: Fermentation is one of the oldest, most traditional method of food preservation. Food
fermentation involves the use of microorganisms and enzymes to produce foods with distinct quality
attributes that are quite different from the original agricultural raw material. When a food ferments, it
produces acids that prevent the growth of organisms that cause spoilage. Fermentation is most
commonly used for milk.

Refrigeration and Freezing: These methods are one of the most commonly used processes commercially
and domestically for preserving a wide range of food including prepared food stuffs. Naturally, this
requires access to electricity-generated refrigeration systems but if you have this it is one of the easiest
methods to store food. There are many guidelines available on how long food can be stored in
refrigeration or in a freezer. Downsides to this method include loss of food due to not knowing what is in
your freezer or lacking or lack of dating items when you freeze them thus necessitating throwing out
items when you are not sure and a tendency to over stock refrigerators with food that goes off because
nobody could consume it in time, or find it behind all the other food.

Figure 40

s o

Partial/total elimination of water contained in fresh meat, combining temperature, humidity and
Drying ventilation, to preserve meat throughout the year. The meat can be consumed raw or rehydrated
and cooked in stews.

Direct/indirect exposure to smoke from certain plant- or wood-burning, delaying ASF degradation
Smoking and giving attractive taste. The meat must be finely sliced to ensure uniform smoking. The phenolic
components prevents insects.

Salt (possibly with spices) addition, frequently combined with drying, cooking or smoking. Two types:
Salting dry salting (meat, either in a block or in fine slices, is rubbed with a dry salt mixture) or wet salting
(meat is marinated within water with the salt mixture, i.e. brining, during a variable length of time).

Preparation of sour milk, promoting growth of lactic acid-fermenting bacteria. These bacteria
convert sugars in lactic acid, which in turn decrease pH and produce antibiotic components, thus

ST EE preventing the development of other undesirable bacteria. In addition, fermentation improves the

processes organoleptic characteristics of the product and increases the digestibility of the milk. The addition of
fermented bacteria is often preceded by heat treatment
Other Butter- and cheese-making; pasteurised, condensed or powder milk; home-preparation of canned

meat, etc.

Source: Food and Agriculture Organization, 1990.
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CHAPTER 5: PERMACULTURE, CONSERVATION AGRICULTURE, AND SOIL
MANAGEMENT

After the training participants will be able to:

Discuss permaculture, conservation agriculture and soil management techniques.
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5.1 Land Degradation and its Impact on Food and Nutrition Security

Learning Objective

Explain the causes of land degradation and its effect on food and nutrition security.

Background

Food and nutrition insecurity is a crucial problem in Ethiopia. Smallholder farmers are responsible for
about 90 percent of the food produced in Ethiopia. Yet, some of these households are oftenin a
permanent state of food insecurity, which contributes to poor quality diets and undernutrition. This is
partly attributed to farmland degradation driven by inappropriate crop production practices (Figure 5A).

Figure 5A
The effect of inappropriate crop production practices on soil erosion and land degradation

Source: Dr. Yigzaw Dessalegn

What is land degradation?

Land degradation is defined as the temporary or permanent decline of a land to provide its services.
Land provides not only food, fiber and many types of biomass we use, but also a wide range of other
essential ecosystem services, such as carbon sequestration, water purification, cultural and esthetic
values. Land degradation is occurring in all agro-ecologies and in both low income and high income
countries. It stretches to about 30 percent of the total global land area and three billion people reside in
degraded lands (Nkonya et al., 2016). About 40 to 75 percent of the world’s agricultural land’s
productivity is reduced due to land degradation (IFPRI, 2000). The status of land degradation in Ethiopia
is very serious and poses several problems including food and nutrition insecurity. For example, Ethiopia
is reported to have the highest rates of soil nutrient depletion in sub-Saharan Africa, with soil erosion
estimated to average 42 tons per hectare per year on cultivated land (Stoorvogel and Smaling, 1990;
Pender, Gebremehedhin, Benin and Ehui, 2001). The cost of loss of soil and essential nutrients due to
unsustainable management in Ethiopia is estimated to be about $139 million annually (Bojo and
Cossells, 1995; Suttclife, 1993; Berry, 2009). Berry (2009) stressed that this cost is about 3-4% of the
agricultural GDP but where 85% of the rapidly growing population depends on agriculture; even this
small percentage is critical. Therefore, it is vital to analyze the root causes of land degradation (Figure
5B) to design location-specific sustainable crop production practices such as conservation agriculture,
permaculture, and integrated soil fertility management practices.
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Figure 5B
Causes and effects of land degradation in most parts of Ethiopia

Effects Food and nutrition insecurity
(inadequate food supply, higher price,
& low income) health problem,
migration, etc.)

Weather variability (high GHG
emission, water shortage, high
temperature, etc.)

Land degradation (soil erosion, low water
retention & low biomass yield)

7 1t N

Biophysical

Socio-economic
factors (population

factors J \ growth, poverty,
(torrential Unsustainable high input cost, lack

Cause

rainfall, agricultural practices of credit, etc.)
draught and (steep slope cultivation,
undulating inadequate fertilizer
topography) application, crop residue
removal, free grazing,
deforestation, mono-
cropping, etc.

N f

What is sustainable agriculture?

It is a form of agriculture aimed at meeting the needs of the present generation without endangering the
resource base of the future generations. It is also considered as a system of cultivation with the use of
manures, crop rotation, and minimal tillage. It minimizes use of inorganic fertilizer and pesticide. It
replenishes nutrients and control weeds, insect pests and diseases through biological and cultural
methods. Therefore, it is usually called as eco-farming or organic farming or natural farming or
permaculture. Sustainable agriculture substantially differs from modern day chemical based agriculture
(conventional agriculture) in many aspects (Figure 5C).
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Figure 5C

Differences between sustainable and conventional agriculture practices

Particulars

Soil fertility management

Sustainable agriculture

Farmyard manure, compost, green
manure, crop rotation, bio-fertilizer
(mycorrhzia, rhizobium, azolla)

Conventional agriculture

Chemical or inorganic fertilizer

Pest control

Cultural methods, crop rotation,
biological and botanical methods

Toxic chemicals (pesticides,
fungicides & herbicides)

Farming system

Diverse cropping

Mono cropping

Use of resources

The rate of extraction of resources do
not exceed rate of regeneration

The rate of resource extraction
exceeds regeneration

Ecology

Stable

Fragile/ land degradation/

Quality of food produced

Safe or healthy

Will contain toxic residues

Source: Reddy and Reddi, 1997.
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5.2 Sustainable Crop Production Techniques

Learning Objective

Discuss sustainable crop production methods, such as conservation agriculture and permaculture.

Background

Conservation agriculture: A way of farming that conserves, improves and ensures efficient use of natural
resources. It aims to help farmers achieve profits with sustained production levels while conserving the
environment. Conservation tillage is the subset of conservation agriculture. Conservation tillage focuses
only on tillage, while conservation agriculture deals with the farming system as whole.

How does conservation agriculture contribute to improved nutrition?

e Conservation agriculture contributes to reduced land degradation, boosts productivity and
increases food availability. It also reduces cost of production. Consequently, it enables to
achieve nutrition security through supply of adequate food at relatively cheaper price to the
society.

e Conservation agriculture promotes crop rotation, intercropping, etc. This principle of
conservation agriculture ensures nutrition security through crop diversification.

e Conservation agriculture requires lower labor compared to conventional agriculture. Therefore,
it enables households to engage on off-farm activities to generate additional income for their
health care expenses. It also enables to reduce the workload of rural lactating or pregnant
women and have adequate rest time.

e Conservation agriculture prevent runoff and soil erosion. Therefore, water shortage will not be a
bottleneck for irrigated crop production as well as for sanitation. Moreover, it combats pollution
of water bodies with agro-chemicals washed from the farmland. Therefore, it contributes for
improved nutrition and health care.

e Conservation agriculture apply integrated soil fertility and pest management practices.
Therefore, it reduces environmental pollution and enables healthy food production.

What are the principles of conservation agriculture? Figure 5D
Three principles of
Minimum soil disturbance conservation agriculture

In conventional farming ploughing frequency varies from 3 to 12
times for staple crops. On the other hand, the primary principle of
conservation farming is disturbing the soil only where and when
the seed, fertilizer and manure are to be placed. Minimum soil

disturbance reduces destruction of the soil structure; does not Crop Minimum soil
expose soil to wind and water erosion; improves water infiltration dlverst'f'tc,atlon disturbance
- rotation,

rates; slows the rate at which organic matter is mineralized and
oxidized, so organic matter build-up occurs; causes little disruption
to the organisms that live in the soil. Saves time, energy, and
money because less land is tilled; and reduces soil compaction
because the crop plant roots are left undisturbed.

intercropping

Permanent soil cover

Permanent soil cover helps to reduce direct raindrop impact and
so reduces soil erosion; helps to reduce runoff and helps water to
seep into the soil; reduces evaporation and so conserves moisture
for the crop; suppresses weeds emergence; provides a beneficial
environment for soil organisms, such as worms and millipedes,
that are important for biological tillage; moderates soil
temperatures; and the organic residues improve organic matter content and soil nutrient status.

Permanent
soil cover
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Mixing/ intercropping and rotating crops

Crop rotation and intercropping helps to replenish soil fertility. Intercropping with nitrogen-fixing
legumes adds ‘top-dressing fertilizer’ to the soil, enables crops to use the nutrients in the soil more
effectively, helps to control weeds, diseases and insect pests by breaking their life cycles through the
introduction of a new or not-host crop and reduces the risk of total crop failure in cases of drought and
disease outbreaks. It also enables diet diversification.

e Improves yields. Enables farmers to prevent hardpans from forming, protects the soil, increases
soil moisture, and restores soil fertility.

e Reduces production cost. Helps these farmers cut costs (labor, fertilizer) while increasing their
yields.

e Overcomes shortages of labor and farm power. Enables vulnerable people to grow more food
with less work. Offers them a chance to improve their lives.

e Enables female-headed households to fully benefit from their farmland since it does not require
ploughing by ox, which culturally females are not entitled to plough in some parts of Ethiopia.

e Limited crop residues. Keeping the soil covered is important in conservation agriculture. But it
can be difficult. Farmers have many uses for crop residues: as fodder, fencing, roofing and fuel.
Livestock keepers let their animals graze on stubble. In drier areas, it is impossible to grow a
cover crop in the dry season, and crop residues are a vital source of animal feed.

e Difficulty in getting seeds of cover crops, herbicides or equipment. It can be difficult to get
planting equipment required and/or seeds of cover crop.

e Free grazing. It is important to keep animals out of the fields while the crops are growing, but

also after the harvest because animals compact the soil and remove all the soil cover, leaving it
open to erosion and gullying.
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5.3 Permaculture

Learning Objective

Explain the benefits and application principles of conservation agriculture and permagardening.

Permaculture is a term derived from the prefix of permanent and suffix of agriculture. It is the
harmonious integration of the ecology, landscape and people providing their food, energy, shelter, and
other material and non-material needs in a sustainable way. It uses appropriate technology giving high
yields for low energy inputs, achieving a resource of great diversity and stability. Its aim is to restore
damaged natural systems.

e Permaculture promotes the production of different types of agricultural goods on the available
plot of land (Figure 5E). Therefore, it helps to ensure balanced nutrition through producing
diverse food products.

e Permaculture enables the production of agricultural products with minimum external inputs.
Therefore, it helps to produce food with minimum production cost.

e Permaculture teaches individuals how to efficiently use the available resources including land.
Therefore, permaculture encourages all households to produce food in the homestead.

e Permaculture promotes staggered planting to produce and continuously supply fresh and
healthy vegetables to the family from the homestead.

e Permaculture converts all organic wastes into compost and then to fruits and vegetables. This
practice enables individuals to eliminate source of food poisoning pathogens. Therefore, it
creates a clean environment for healthy life.

e Permaculture is usually practiced in the backyards or homestead. Therefore, it empowers
women to provide and supply a nutritious diet to her family.

Reduced cost

It enables using all the natural components of the ecosystem like composting the waste into useful
organic matter and manure. Therefore, it helps to save money, which is required to buy in organic
fertilizer for crop production in the backyard or homestead.

Less waste

In permaculture, all available biodegradable organic waste products will be recycled and manured back
to the earth in the form of compost. Therefore, it ensures sustainability and there is less waste, and
waste can cause health problems in the backyard or homestead.

Chemical resistance and less pollution

In permaculture, people use organic fertilizer and integrated pest management practices. This enables
the household to produce healthy food and let the natural ecosystem predators to manage the pest
management activity. Therefore, the practice is pollution free.

Zoning

Zoning is an important part of permaculture. It means arranging the produce depending what ripens first
and what needs more attention. Following this way, the ripe fruits and vegetables are harvested first
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and the latter ones are harvested as and when they ripen. Therefore, it teaches individuals how to
supply food throughout the year through staggered planting and continuous harvesting.

Self-reliance and diversity
Permaculture advocates the sense of self-reliance by growing whatever he/she needs and consumes. It
also encourages preserving the surplus for later use. Hence, there is no excessive resource use.

Promotes green living

In permaculture, one uses natural fertilizers, natural pesticides and freshwater from rainwater
harvesting or any other source. Therefore, it promotes green living or ecological-friendly food
production in the homestead. Those who follow permaculture produce agricultural goods using
harmonious integration of various components of the ecosystem in a productive and sustainable way.

Figure 5E
A permagarden planted with different types of crops

AW R

Disadvantages of permaculture

Studies conducted in different parts of
the world found that crop productivity
in organic farming system is between 0
and 19.8 percent lower than the
conventional farming system
depending on the crop type and
locations. For example, the yield gap
between the two systems in
leguminous crops is zero. This occurs
because technologies for organic
farming are not well developed at this
time. However, organic method of
farming is not a choice, it is a necessity.
We cannot continue to produce food
far into the future without taking care
of our soils, water and biodiversity.

Source: Jensen, 2013.

Key steps to establish a permagarden:

1. Garden location and resource assessment. Take a walk through the home landscape with a
family. Together, explore the property and determine the challenges and assets found there.
Productive assets are land, water, plants, animals, people and structures. Pose the following
guestions as you walk: Where does the rainwater move? How can it be stopped, slowed, and
allowed to spread effectively? Can the slope be altered? Is terracing required? Is there adequate
sun? Where can materials for compost come from and where can the piles be located? What is
the quality and depth of the soil? How can it be improved? How are plants currently growing?
What is needed to make them thrive? How can animals be better utilized in support of the
family? What structural areas can be used or enhanced? The key here is to help people see their
landscape with new eyes. To see all the local resources that can be brought to bear at little to no
additional cost.

2. Prepare the planting area (Figure 5F). Once a household asset map has been created and a
good, small garden area discovered, clear the weeds and grasses for later composting. Lightly
cultivate the entire area — a good starting point is 4 meters by 4 meters — more space can be
added later depending on family acceptance of the idea. Starting small is the best way to ensure
full acceptance and adoption. Smooth the surface to allow a garden layout “map” to be drawn.
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3. Create water controlling berms. Across the “top” of the slope, against the main flow of runoff or
roof water, dig a 30 cm deep by 30 cm wide swale (ditch) to stop and redirect the water (Fig.
5G). Soil should be placed down slope to serve as a perennial planting berm/bed. Dig 50 cm wide
and deep holes on either end to catch excess runoff with similar swales aiming slightly downbhill
with holes at the end of each. Tops of berms should be raked smooth “like a tabletop” to
minimize surface erosion. Within the space created mark off 1 m wide beds with 40 cm
pathways in between. You should be able to “see” how the garden will look upon completion
(Fig. 5F).

4. Plant the berms. Before beginning to dig the bio-intensive garden beds that you have marked
out, it is important to protect the swales and holes by planting perennial leafy greens and
grasses along the top and side berms. Perennial sweet potato vine (Sekuar dinech here in
Ethiopia) with its vitamin A/iron-rich perennial leaves, lemongrass and Aloe vera are good
examples of companion plants for the berms. Prior to planting, apply one 20-Liter bucket of
mature compost or well-rotted manure to the 4m long berms. Mix it in and rake it smooth. Pay
particular attention to keeping a flat surface.

5. Double dig and plant the beds. Start with a “single dig of 30 cm deep or spade-head depth” of
the meter-wide beds to make the job much easier. Rake it smooth and do the second dig (30 cm)
followed by the various soil amendments. Double digging key steps are described as follow: 1)
cut-out and flip-over the sod or grass from the bed, 2) begin at one end of the bed and dig a
spade-head depth (20 to 30 cm) trench across the bed width — place the excavated dirtin a
wheelbarrow, 3) loosen the bottom of the trench with garden fork up to 20 to 30 cm, 4) dig the
second similar size trench directly next to the first, place the excavated soil into the first trench
you dug. Loosen the soil at the bottom of the second trench with the garden fork as well, 5) dig
the last or third trench next to the second, back fill the second trench, loosen the bottom of the
3rd trench and fill the third trench with the soil excavated from the first trench (the soil in the
wheel barrow). You are now ready to plant seeds and seedlings.

6. Plant the “guilds.” Below and around each water retention hole is an ideal location for a mini
permaculture guild. Papaya, Aloe vera, lemongrass, and tenadam work very well together and
maximize space and protection and provide food as well.

7. Make a plan for or plant a “living” fence. Fencing is important for security as well as for wind
protection. Wind will dry soil very rapidly so it is important to establish this right away. Chickens,
goats, etc. are also particularly destructive and must be accounted for. Various trees can be
planted to create living fence poles which will eventually bear leaves and/or fruit (guava). Tall
grasses (vetiver) can be planted between the truncheons.

8. Visit the garden every day. Your shadow is the best “thing” to put on your garden to make it
grow and flourish. Get those weeds when they are an inch tall and prop the tomato plant back
up the moment it falls over, as this will ensure a bounty to come

Figure 5F
A well-prepared permagarden

A completed permagarden. Note
the “living fence” along the lower
berm. Beds are laid out on the
contour to capture and redirect
water coming from the nearby roof
and hillside. Run-off water is under
control now so there is no erosion
and the deeply dug beds readily
absorb excess water leaving the
soil moist for many days following
the rain. This garden took two days
to create and will be easy for the
household to maintain and enjoy
for many years.

Source: Jensen, 2013
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Figure 5G
A permagarden swales filled with rainwater

A permagarden complete with berms and swales to capture and
redirect water to wherever the gardener wishes it to go. Simple
ditches and holes can help mitigate the impact of weather
variability by minimizing maximum rains and maximizing
minimum rains. Without such structures this garden would have
simply washed away before it had a chance to get started.
(Njombe, TZ. March 2009.)

Source: Jensen, 2013
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5.4 Soil and Integrated Soil Fertility Management

Learning Objective

Demonstrate integrated soil fertility management practices and key steps for compost preparation.

Background: What is soil?

Soil is defined as the portion of the earth’s surface consisting of disintegrated rock and humus or a
mixture of minerals, organic matter, gases, liquids and countless organisms that together support life on
earth. The essential components of soil are: minerals, which make up 45 to 49 percent; water, which
makes up 2 to 50 percent; gases (air), which makes up 2 to 50 percent; and organic matter, which makes
up 1 to 5 percent. Minerals are derived from physical and biological disintegration of rocks and
contribute to nutrients for the soil. Water is important for transporting nutrients to growing plants and
for facilitating both biological and chemical decomposition. Gasses, especially oxygen, are essential for
root and micro-organism respiration, which helps plant growth. Organic matter is derived from dead
plants and animals, which provide essential nutrients and water for plant growth and make up 1to 5

percent of the soil by volume.

What are the functions of soil for crop production?

e A medium for plant growth and an anchor for plants, which enables them to grow upright and

protects from wind damage.

o A water “holding tank,” which holds
moisture and supplies water to the plant
gradually.

e Stores and supplies essential nutrients.

What are the essential elements and
nutrients required for crop normal growth?

Plants require 16 elements found in nature for its
normal growth and development. These elements
are classified into two based on the quantity needed
by plants, as follows:

1. Macronutrients: required in large quantity
and further classified into three groups

a. Structural nutrients: Carbon (C),
Hydrogen (H) and Oxygen (O)

b. Primary nutrients: Nitrogen (N),
Phosphorus (P) and Potassium (K)

c. Secondary nutrients: Calcium (Ca),
Magnesium (Mg) and Sulfur (S)

2. Micronutrients: required in small quantity by
plants and these are Fe (Iron), B (Boron), Mn
(Manganese), Mo (Molybdenum), Zn (Zinc),
Cu (Copper), and Cl (Chlorine).

Plants take up and absorb essential elements from
the soil through their roots (root hairs) and from the
air (mainly consisting of nitrogen and oxygen)
through their leaves (stomata). Plants obtain
nitrogen both from the soil and from the air (Figure
5H).

Each nutrient has its own function in the plant

* Plantfood supplied by the soil -

Macro elements

Micro (troce) elements

Figure 5H
Source of plant nutrients
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system. However, normal growth and development requires the availability and absorption of each
nutrient at a required quantity. The uptake of these essential nutrients is affected by the plant itself
(genetic factor), and environmental factors which includes weather condition (water, air, radiation) and
the soil factor which includes (soil structure, texture, pH, etc.). Therefore, integrated approach is
required for better soil fertility management.

Soil degradation is one of the principal causes of food and nutrition insecurity in Ethiopia. Historically,
farmers have applied inadequate amounts of inorganic and organic fertilizers to their cropland. Inorganic
fertilizers available in the country can only supply nitrogen, phosphorous and sulfur. Most
micronutrients, including potassium, magnesium and calcium are not applied in the farmland in the form
of inorganic fertilizer. In addition, farmers collect crop residues for firewood or animal feed. Due to
shortage of farmland, they rarely practice fallowing. The practice of intercropping and crop rotation is
very limited. Because the soil is constantly degraded and not replenished with organic material,
smallholder farmers follow a nutrient-mining type of crop production practice. This practice is not
sustainable and cannot satisfy the food and nutrition demand of ever increasing human population.
Therefore, adopting integrated soil fertility management is vital to alleviate this problem.

Integrated soil fertility management is the integrated application of different soil fertility management
practices such as application of inorganic (commercial) fertilizer or organic fertilizer (compost, green
manure, animal manure, mulches, etc.); use of nitrogen fixing crops in the form of crop rotation and
intercropping, problematic soil correction (acid and saline soil); use of the right type, right rate, right
placement, and right time of application; weeding; use of improved varieties, proper irrigation; adoption
of soil conservation measures, etc. to restore nutrients which are used to produce the harvest. Inorganic
fertilizers available in Ethiopia (Urea, DAP and NPS) supply only nitrogen, phosphorous and sulfur. These
products MUST be integrated with organic fertilizer application to supply both micro- and macro-
nutrients.

Supply micronutrients.

e Improve soil structure.

e Improve aeriation and drainage in clay soil and water holding capacity in sandy soil.
e Increase cation exchange capacity.

e Decrease nutrient fixation.

e Increase microbial activity.

e Low nutrient content.

e Potential to spread pests, diseases and noxious weeds.

Compost

Compost is organic fertilizer prepared from leaves, weeds, manure, household waste and other organic
materials (Figure 5J). It supplies a wide variety of soil nutrients unlike inorganic fertilizer. It improves the
ability of the soil to hold water and withstand compaction. It releases nutrients gradually and serves for
a long time. As a result, it enables production of healthy and nutritious foods at low production cost. If
appropriately made and used, compost contributes to improved soil fertility as well as improved
nutrition through increased production of high quality fruits and vegetables.
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Compost can be prepared and applied in any agro-ecology and soil types. However, in extremely high
altitude areas compost preparation will take long time. On the other hand, in dry and arid areas there
may be too little water and organic matter to prepare and use compost.

10.

Any organic matter, except seeds of parasitic weeds such as striga
Tools to dig pit and transport raw materials of the compost
Water and watering can

Top soil or matured compost from other batch

A 2-meter-long stick to check the temperature of the compost.

Select a suitable site, not too close to house or sources of drinking water. Compost produces a
liquid that can contaminate nearby shallow wells or ponds.

Collect all available organic materials that biodegrade readily. Chop any coarse material to
enhance its decomposition process

Decide how big to make the pit or heap. The pit can be as wide as possible but its depth is not
more than 50 cm. Heaps can be 2 meters wide and 1 to 1.5 meters high. Generally, it is not
smaller than 1 m2.

Spread small branches and other coarse materials such as maize or sorghum stover to a depth of
10 to 15 cm in order to facilitate air circulation and drain excess water in wet areas

Spread different organic materials in layers. Make a layer of organic material about 5 to 15 cm
thick and then spread a thin layer (1 to 3 cm) layer of soil or ash on top (Fig. 4.9).

Add more layers of organic material and soil or ash until you have used up all the materials you
have or until the pile is high enough

Push the long stick at the angle all the way into the heap or pit. This stick is used to check the
temperature of the pile as it heats up and cool down. Using the stick helps air get in to the heap.

Cover the heap with dry grasses or crop residues. In cold highland areas, cover the sides of the
heap with soil. This helps keep the temperature inside high and minimize moisture losses.

Let the heap decompose for about 3 to 5 weeks. During this time, the heap or pit content will
get smaller. Pull out the stick to check the temperature of the contents. If it cooled down, the
compost needs turning. Always keep the compost moist. You can discard household washing
water on it.

When the pile cools down, turn and mix the compost (after about 3 weeks in Kolla and Weyena
Dega zones and about 5 weeks in Dega zone). Repeat the turning and mixing operation once or
twice. Compost normally matures in 2 to 3 months in the Kolla, 3 to 4 months in the Weyena
Dega and 3 to 5 months in Dega zones.
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Figure 5l
Compost Preparation

Figure 5J
Components of compost

Layer of soil or leaves
to cover the heap

Fresh plant material

Manure or compost
+ thin layer of soil

Fresh plant material
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+ thin layer of soil
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Source: Inckel, et al, 2002



Apply compost at time of ploughing: Spread compost on the field, then plough it under. Never leave
freshly spread compost on the surface. Dig or plough it in right away. Otherwise, if it is exposed to the
sun or rain, valuable nutrients will be lost. For growing crops, you can apply small quantities under the
crop in the row. You need about 30 kg of organic compost for every 10 square meters of garden. A 1-
meter-high compost heap provides approximately 70 to 90 kg of compost.

Green manure is a type of organic fertilizer prepared by growing leguminous cover crop on the farmland
and ploughing and incorporating it into the soil to supply nitrogen and organic matter as well as to
control soil erosion. Green manure crops should be short duration, fast growing and have high biomass.
Green manure is uncommonly practiced in Ethiopia because of the short rainy season. In the previous
years, farmers practice fallowing, but currently, it is terminated due to shortage of land.

Crop residue is an important source of animal feed. Currently, it makes up a significant proportion in
Ethiopia, especially in the crop-livestock mixed farming system. In the country as a whole, it makes up 33
percent of livestock feed. Animal manure is an important resource for farmland fertility amelioration.
Manure from different animals have different nutrient contents; for example, poultry feces have high
nutrient content. On top of this, manure management practices affect its nutrient content. There are
specific techniques that can be followed to use animal impact to improve crop field soils by congregating
livestock on small plot areas after harvest, and rotating them around fields. The livestock manure and
feces are worked into the soil and can vastly improve soil nutrient content and fertility for the next
growing season.

Mulch is any organic material spread on the farmland. It protects soil erosion, improves soil micro-
organisms activity, adds organic matter and nutrients after its decomposition, and conserves soil
moisture. Mulching is not widely practiced in Ethiopia since most crop residues are required for animal
feed.
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CHAPTER 6: SELLING AND BUYING OF NUTRITIOUS FOODS

After the training participants will be able to:

Explain household food selling and buying mechanisms.
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6.1 Income Generating Activities in Agriculture

Learning Objective

Understand and explain methods to increase men and women’s participation in agricultural related
income generating activities.

Many smallholder farmers do not see their agriculture activity as a business venture or profitable
investment opportunity; hence, most do not recognize if they are operating at a profit or loss. As a
result, many of these households experience severe food insecurity problems attributable to different
causes described in previous chapters, among which is an inability to produce surplus agricultural goods
and generate enough income while fulfilling the nutritious diet requirement to pursue a healthy life.

The primary pathways to enable agriculture to contribute to reductions in undernutrition are:

e Food production: it is a combination of food produced for consumption, income, and local food
availability and prices that determines the family’s food security;

e Agricultural income: establishing and maintaining successful small farming businesses that
ensure sustainable livelihoods

e Women’s empowerment: the decision-making power related to income, time, labor, assets, and
knowledge or preferences of female community members. Increasing the agricultural income
that women can control strengthens the income pathway to nutrition.

See pathways diagram on page 6 of this manual.
Proper understanding of agricultural products and market features and the appropriate planning of

farming based on market information, paired with an understating of dynamics in supply and demand
are of utmost importance to generate reasonable profit/income.

Agricultural Market: a place where agricultural products are bought and sold. Smallholder farmers
participate both as a buyer from and seller of their agricultural products in these market places.

Assembly markets: These are rural markets where farmers and small collectors come to sell agricultural
products to larger traders and agro-processors.

Wholesale markets: located in towns and cities, or in their vicinity.

Retail markets: in villages, in small towns and in cities; such as restaurants and hotels, shops, roadside
vendors, supermarkets

Rural smallholder farmers should be aware of selling options so they can make informed decisions based
on market information and product prices.
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Figure 6A:
Example of a Rural Market

Additional Resources
Clemmons, L., 2016.
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6.2 Key Features of Agricultural Markets

Learning Objective

Understand key features of agricultural products and agricultural markets and their implication on
nutrition.

Background

Nature of Agricultural products and markets: For smallholder farming activities to generate income,
farmers must understand seasonal, price, and perishability characteristics of agricultural products, and
how it affects marketing and profitability of their farming activities.

Agricultural product issues must be considered by smallholder farmers when deciding when and how t
produce and market agricultural products:

e Seasonality of production.

e Seasonality and volatility of price.
e  Perishability.

e Uncertain quantities of output.

e Intense competition due to availability of substitutes.

Agricultural products and markets decision-making includes:

e Decisions about which type of nutritious food products to produce.

e Availability and accessibility of nutritious foods in the smallholder farmers’ household.
o Affordability of nutritious foods to smallholder farmers influenced.

e Decisions on what portion of the product consume and what portion to sell.

e How to store and pack to improve the shelf life of the nutritious food products.

(0]
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6.3 Market Demand and Supply

Learning Objective

Analyze factors affecting market demand and supply for food.

Background

The dynamics of demand and supply and its impact on nutrition:

Demand: The amount of a particular product or service which buyers are willing and able to buy at
different prices

Supply: The amount which producers and market intermediaries are willing and able to provide at
different prices

Understanding the dynamics between demand and supply is important to improve nutrition status of
the households because availability of agricultural products has a significant impact on the purchase,
consumption and production decisions smallholder farmers make when access nutritious foods to fulfill
their dietary needs. Every day, households must make informed decisions regarding whether it is a wise
decision to consume the product at household level, rather than selling or which product they should
produce and which to purchase from the market.

Factors influencing the change in demand of agricultural product:

e Price.

e |ncome.

e Consumer preferences.

e Competing or substitute products.

e Quality.

Factors influencing the change in supply of agricultural products:

e C(Climate.
e Production costs.
e Price.

e Transport infrastructure.

Implications of demand and supply dynamics on household nutrition drives decisions:

e About which nutritious foods to produce.
e At what price to sell their nutritious food products.

e  Where to sell their nutritious food products.
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6.4 Planning to Produce Nutritious Foods

Learning Objective

Apply informed decision-making on business planning for nutritious food production and consumption.

Background

To address nutrition challenges of smallholder farmers and fulfill dietary needs sustainably, households
should plan to produce nutritious food and also the surplus grown to generate income for smallholder
farmers and their families to earn their livelihood, purchase other nutrient rich foods as well as health
care and WASH services. In order to ensure consumption of the recommended daily nutrient intake,
smallholder farmers need access to enough nutritious foods through either home production and/or
adequate income to purchase nutritious foods. Therefore, the dual objectives of producing nutritious
foods and earning extra income must be targeted and balanced. It is better to align their farming plan
with crop calendar and household nutritious food requirement.

Importance of planning to produce nutritious foods

Plan: A roadmap or blueprint which shows the objective or goal a household wants to achieve in the
future. In this case, the objective is producing nutritious foods for both consumption and sale.

A plan describes:

e  What the farming business will do to produce nutritious food?

e How and where will be nutritious food production activity done?
e  Which activity will be done and when?

e How the farming activity will be financed and managed?

e What s the source of capital?

e The ways and methods how the goals and objectives will be achieved.

Figure 6B

Planning for production

Let us put down our
plans and targets to
produce nutritious
foods for
consumption and
selling!

Source: Musitini T. 2012.
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Why is planning important to produce nutritious food?

In general planning help households to:

. Set out goals for the farming activity, to produce nutritious foods.

. Work out how targets will be achieved.

° Anticipate risks and other possible obstacles.

. Work out any extra support that might be needed.

. Think about how to deal with possible problems.

. Think about required changes, and plan to make these changes successful.

What information do households need to plan for producing nutritious food?

. What is it that we want to do on farm this season? To produce nutritious food.

What inputs do we need?
. How much money do we need to invest and source of the money?

What returns do we expect from this farming activity?

How does this investment compare with other alternatives?

Simplified Business Plan outline/contents:

Introduction: Description of the business and its goal, skills and advantages of the farming activity.

Production Planning: Detailed resource requirement related with the production, such as labor, raw
material etc.

Figure 6C
A person collecting market information

HOW MUCH TO
PRODUCE?

NEW OR
OLDD CROPS?

FOR SALE OR
CONSUMPT ION

TYPES OF FARMING
TO ENGAGE IN?

VARIETIES?
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Marketing Plan: The products or services offered, identifies the customer demand and
requirements, identifies targeted market, size and location, identifies how you are going to promote
or advertise your nutritious food and describes the pricing strategy.

Financial Plan: Explains source and amount of initial capital; develops a weekly, monthly and yearly
operating budget and expected income for an intended product(s).

Operations: How the business managed on a day-to-day basis, how will be labor covered by family
or hired, rental issues if needed such as land, sources of the equipment and raw material required.

Anticipated risks & challenges and mitigation plan: Identifies and plans how to mitigate or minimize

the anticipated risks, such as occurrence of disease and pests, natural disasters, theft etc.

Concluding Statement: Describes you and your family member(s) commitment to the success of the

farming activity.

Collecting information and preparing a business plan to produce nutritious food. What
information to collect?

In relation with nutritious food production is information about the buying and selling of agricultural
inputs, services and outputs/products.

Importance of collecting market Information in relation with nutrition: help farmers in their
decisions about:

What and how much should be produced? Mixed farming or....? Vegetables, eggs, etc.....
Should new crops be grown? For sales or to fulfill their nutrition need.

Should/can certain crops be produced during the off-season? Through micro gardening
etc.

Which varieties should be planted and where can these be bought?

Which postharvest activities should be performed? Should we process further or not?
Is storage profitable?

Where should production be sold?

Who should it be sold to?

Is it worthwhile marketing together with other farmers? In collective action in group
or..?

How to negotiate with buyers?

Where to get market information to prepare their plan?

e Various market actors, such as traders and agro-processors, retailers, brokers,
consumers/buyers, nnions and cooperatives.

e Other workers (DAs).

e Radio and television.

e Magazines and newspapers, if appropriate for smallholder farmers.
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e Extension.
e Other farmers.

Figure 6D
Sources of market information to prepare business plan

-

Market information
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6.5 Profitability Analysis of Farming and Using Profit/Income Generated from Farming
to Improve Household Nutrition

Learning Objective

Apply profitability analysis of farming activities to make informed decisions on using income from
agricultural produce sales to improve nutrition.

Background

Income/profit: An estimated calculation of the amount of money obtained by subtracting the
costs/expenses required to produce and sell from the expected/calculated sales value

Cost/Expense: Payments incurred for the production and marketing of the farming activity/business

There are two types of cost/expenses related with farming activity and business:

Startup costs/expenses: Expenses/costs incurred or which need to be purchased only once and used
from time to time. They normally last for many production cycles.

Working costs/expenses: Expenses/costs that occur every time that a product is produced; this includes
working when we purchase raw materials and other inputs, labor costs, transport and other selling
costs.

Calculating the startup and working costs:

Figure 6E
Format for calculating costs

Item Description Quantity/Amount Total cost

Calculating income/profit:

INCOME = SALES - WORKING COSTS

Assumptions:

o Calculate working costs for a definite quantity of production, for definite period as appropriate, for
month, three months, six months or twelve months.

o Calculate the sales value of the quantity of goods.

e Subtract the working costs from the sales value. The money remaining in hand is the
income/profit.

If working costs are larger than the sales value, then that the farming business is running at a loss.

Important Note:

e Start-up costs of the farming business omitted as the materials can be used for many production
cycles and to reduce the complexity of calculating depreciation expenses like large-scale
production.
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e |t should be noted that working costs/expenses should always be saved from the income/profit for
the next production season/cycle, to help the farming activity operational sustainably.

Allocating the income/profit from the farming activity/business for different household
purpose:

The income obtained from the farming activity/business should be allocated appropriately considering
important issues, such as covering the nutritious food requirement of the family, health care and
education expenses while also operating the farming activity sustainably. Smallholder farmers can
allocate their income/profit for the below purposes.

e Restocking of the business for next production season/working cost.

e Purchase of nutritious foods.

Health care.

Improved water and sanitation products.

Education.

e Other family expenses as required.

e Saving/credit payment as appropriate: A portion of the saving should be planned for purchase of
nutritious foods from the market in the future
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6.6 Collective Marketing for Improved Income

Learning Objective

Explain the importance of collective marketing actions to sell their agricultural products and market
linkage to improve their household income.

Background

Smallholder farmers face many different challenges and opportunities in today’s agricultural markets.
Improved market access is important for small-scale producers and for rural development.

The major challenges to participate in the market place effectively are:

e Alack of capital, assets, skills and information to compete in buyer driven markets.
e High business costs in relation to the small size of their business.

e Limited access to affordable and reliable services necessary to raise productivity and improve
quality.

o Weak bargaining position in local and global markets controlled by buyers.

e Limited influence on local, national and global policies and government practices that affect the
markets they depend on for their livelihoods.

To overcome these challenges, small-scale producers must develop their capacity to compete in the
market, access external resources, and increase their bargaining power and influence. It is difficult to
overcome these challenges individually, however groups can have increased power and influence in
markets.

Understanding collective marketing actions as a solution to access nutritious foods inputs and
output markets: What is collective market action and types of collective market actions?

Collective market action: Cooperation between farmers to develop improved access to input and/or
output markets.

Options for collective market actions:

Informal cooperation: Smallholder farmers can cooperate occasionally to address their challenges
temporarily. For example: for exchange of labor during harvest or purchase of agricultural inputs, and to
sell their vegetable produces in bulk to wholesalers in terminal markets. There are no formal rules and
procedures, however there are often informal social contracts that are long standing.

Formal Cooperation: Smallholder farmers act collectively on a regular and structured basis through
group organizations such as cooperatives and unions. These are groups with well-defined structures,
rules, and regulations.

Why collective marketing actions?

In general engagement in groups allows groups to obtain benefits which would not be possible to
achieve when working alone. Groups can improve their income through accessing better input and
output markets
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Collective actions’ benefit to access inputs:

Agricultural inputs required to produce nutritious food may be in distant markets, groups have a
better opportunity to achieve economies of scale and access these inputs more easily and
affordably.

By pooling agricultural input, purchase groups can enjoy a volume discount and reduce
production cost.

Group purchases may also ensure that inputs are available in the right amounts.
Group purchases of inputs may enable smallholder farmers to access agricultural inputs on time.

Groups can also allow for purchases from distant input dealers who supply quality inputs.

Collective actions’ benefit to sell output in markets:

Women bring their carrots to Union

Helps to sell their product in bulk with a better price in the distant markets with; distant markets
are not always economical to transport and sell to individually.

Farmers can earn a higher income by assembling in group and can have access to wholesalers.
By collecting their produce in a single place they can strengthen their bargaining power.

Often desired nutritious foods are not available in local markets; these can be purchased in bulk
from distant markets and shared among the group as well as sold for profit in more rural areas.

Traders and processors may pay higher prices to groups because they save costs when
purchasing from groups than individuals.

Groups may perform some functions previously only offered by buyers that improves the quality
of their produce such as cleaning, drying, sorting and grading of produce; this often yields better
prices at markets.

Fa

Union collecting carrots from members.
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Additional resources:

Brazier A & Eden S. 2015.
CARE Ethiopia. 2011.

Chetail S., et al. 2015.

Engine Technical Brief 5.
Fante N, et al.

FAO. 2015.

Musitini T. 2012.
Penrose-Buckley, C. 2007.
Wandschneider T and Yen NK.
Federal Democratic Republic of Ethiopia Ministry of Health & Ministry of Agriculture and Natural
Resources.
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CHAPTER 7: SAVINGS AND CREDIT COOPERATIVE FORMATION TO SUSTAIN
NUTRITION SENSITIVE INTERVENTIONS

After the training participants will be able to:

Discuss saving and credit cooperative formation mechanisms to sustain nutrition sensitive interventions.

Background

Growth through Nutrition will move participating individuals, mainly women, along the economic
pathway through three phases: building savings through savings and credit cooperatives, enhancing
access to capital through linkages with formal financing mechanisms and encouraging well-planned
investment in income generating activities.

To increase access and control of income mainly by women, in order to reduce poverty and increase
expenditure on food or inputs to produce foods and to promote improved consumption of diversified
foods, building savings through saving and credit cooperatives is vital. It will enhance access to capital
and facilitate well-planned investments in income-generating activities (IGAs) for both groups and
individuals. The training will focus on the basic concept of cooperatives, guiding principles of
cooperatives, unique characteristics of cooperatives, importance of savings to the rural community,
organizational structure and saving products of saving and credit cooperatives. By promoting saving and
credit cooperatives in the Growth through Nutrition intervention areas, vulnerable households and the
community will access modern saving and credit practices through a cooperative owned, controlled and
used by the members.

Figure 7A

Households have many different types of assets, and decide to use those in different ways. For example, a
household can produce nutritious foods and plan to consume some, sell some, put some income into savings, to
re-invest later.
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7.1. Understanding the Basic Concepts of Cooperatives and Guiding Principles

Learning Objective

Explain the principles, values and characteristics of cooperatives including members’ responsibilities and
contributing factors for successful of cooperatives

A cooperative is a business owned and controlled by the people who use its services, and who, by
working together, can reach an objective unattainable by acting alone. It is a form of business
enterprise, organized on a voluntary basis, democratically-controlled and member-owned, to variously
meet the economic, social and cultural needs of its members.

In Ethiopia, saving and credit cooperatives has been organized under proclamation 147/98 but now on
wards formation and management of cooperatives is as per the new proclamation 985/2016. According
to this proclamation saving and credit cooperatives are one of the types of cooperatives to be
established and registered.

The basic principle of saving and credit cooperatives is that members voluntarily form a cooperative and
save money in the form of compulsory saving. The compulsory savings are invested and become source
of fund from which members can borrow, repaying with interest or a service charge. The primary
purpose of a saving and credit cooperative is to provide simple savings and loan facilities in a community
that does not have access to formal financial services.

All transactions are carried out at saving day of the cooperative in front of all the members, to ensure
transparency and accountability. The cooperative transactions do not take place outside the saving day
of the cooperative, to prevent unauthorized cash movement in form of collecting members’ savings and
collection of loan repayments. Any revenue and expense of the cooperative will be paid on the saving
day of the cooperatives where members will be very well informed about the transactions going on in
the cooperative.

The members of the cooperative will have one day per month come at their cooperative to attend
cooperative trainings, learn any financial updates from the cooperative and attend training provided by
Education committee and representatives of saving groups. The saving and credit cooperative will start
operation by collecting registration fee from all members which is an equal amount and used to cover
registration related costs and other expenses. After collection of registration fee, the cooperative will
collect share value from each member from each member mainly used to open saving bank accounts
before savings collection started. Savings collected from members are a cost to the cooperative; i.e., the
cooperative is forced to pay interest for every compulsory saving collected as per national bank
regulation of the country. Collecting saving without opening a saving account at interest bearing bank is
a risk to the cooperative because there is no possibility for the saving and credit cooperative to generate
income from compulsory saving. The cooperative will use the accumulated compulsory saving for loan
provision after six months of the saving starting date. This is to make members better understand the
cooperative rules, regulations, saving policy, credit policy, interest rate determination and loan
repayment procedures.

e Access to savings and loans: The opportunity to save and borrow flexibly and make attractive
profits on their savings. Very poor people who lack access to MFls and banks may find that
saving and credit cooperatives meets their needs better than any alternative.

e Membership open to all: Anyone who fulfils membership criteria can join the saving and credit
cooperative. Even people who have accounts with MFls and banks can continue to use those
services if they like.

¢ No additional requirements: The saving and credit cooperative can satisfy the needs of the
poor, as there are no problems of high minimum deposit requirements, hidden charges,
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complicated procedures, or difficulty in accessing loans, all payments will be decided by
considering the income of members and there will be possibility with in the cooperative so that
low income households will be served by accessing them voluntary saving amount, which is
flexible and depends on interest of the depositor.

e Social fund access: Through its insurance scheme the cooperative will assist members in case of
death, and other accidental issues specified and approved by the general assembly. The
cooperative has social responsibility to work with the community.

e Build capacity of members: The saving and credit cooperatives help members build self-respect,
self-reliance and self-confidence.

e Improve household income, continue education, improve access to credit facilities and
information, allow accumulation of assets and empowers women to exercise leadership
positions

e Create support networks. Saving and credit cooperatives help members build trust among each
other and a support network they can rely on. By the facilitation of saving and credit
cooperatives, sub-committees, development partners and government organizations will
support the community to address nutrition issues.

For additional information, the trainees should refer to cooperative promotion agency training manuals
and cooperative proclamation.
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7.2 Basic Steps to Establish Savings and Credit Cooperatives

Learning Objectives

Discuss the steps necessary to establish a savings and credit cooperative.

A saving and credit cooperative must be organized in a careful manner to assure it is a sustainable entity
that has been formed by smallholder farmers. Saving and credit cooperatives depend upon the support
and active participation of members, therefore their direction and participation in the early stages of
organization is critical. Potential members must be assured the cooperative is their organization, not
imposed by an outside group.

To increase access and control of income (mainly by women) in order to reduce poverty and increase
expenditure on food or inputs to produce foods and to promote improved consumption of diversified
foods and building savings through saving groups is vital. It will enhance access to capital and facilitate
well-planned investments in income-generating activities (IGAs) for both groups and individuals. Saving
and credit cooperatives will be open to motivated and interested women farmers. It is the mandate of
the cooperative promotion office to establish and provide technical support for sustainability of these
cooperatives. The cooperative promoters follow formation steps and activities to be carried out in each
meetings of awareness creation programs.

MEETING 1: Smallholder farmer meeting: Identifying economic needs, problems and issues

The idea of organizing a cooperative or at least recognition of the need for some organized response to a
common problem, is often found among a group of leading smallholder farmers in an area. An initial
meeting of leading smallholder farmers will allow them to discuss common problems and issues, and the
possibility of farmer collective action and eventual cooperative formation to serve fellow smallholder
farmers in an area. The meeting should focus on the discussion of common problems faced by members
and the specific use of collective action to solve the problems. Information about a cooperative may be
needed by those not familiar with cooperative, and this role can be played by the cooperative
development agent.

MEETING 2: Exploratory smallholder farmers meeting: Vote to proceed

To determine if interest is sufficient to start and support a cooperative, a general meeting of potential
smallholder farmer members should be called. The meeting date, time and place are announced by one
or more methods, such as word of mouth, through local media, letters or other available means.
Cooperative promotion agency staff will be invited to this meeting to assist in the facilitation of the
meeting and provision of information on cooperative development.

In preparing for the meeting agenda, a carefully prepared concept of the proposed saving and credit
cooperative will be presented as the first and main item on the program. After discussion is over, the
chairman will ask for a show of hands on whether a more detailed study of interest should be
undertaken. A positive vote is the signal that the group should go ahead and select a Steering
Committee. The Steering Committee should be elected democratically using a one potential member,
one-vote system. The committee should be chosen carefully so those leaders with a good work ethic,
leadership skills, respect in the community and an interest in saving and credit cooperative formation
are chosen.

MEETING 3: Steering Committee: Phase | (*Series of meetings)

The Steering Committee has a very important role in saving and credit cooperative formation and
therefore its members must be chosen carefully. The Committee’s first function is to select a chairman,
secretary and their vices. This can be done either at the close of the general meeting or at the beginning
of the first Steering Committee meeting. The cooperative promoter will assist the Committee to
nominate 3 persons for the chairman and secretary positions and then conduct a secret ballot with the
runner up for each position assuming the position of vice. The next action, in cooperation with the
cooperative promotion office staff, is to establish a time period for completing a feasibility study which
includes a potential member survey, and market analysis report. These reports will assist the committee
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and membership to judge whether the proposed saving and credit cooperative is likely to be successful
and therefore worth the development costs and time and effort of the smallholder farmers.

Assistance from cooperative promotion staff and other development partners will be critical in
completing the member survey and market analysis. The Steering Committee should recognize from the
beginning that each stage of cooperative formation must be analyzed and justified to the satisfaction of
the potential members before proceeding further. In preliminary discussions to determine cooperative
feasibility, the Committee should examine what service functions the cooperative could provide,
whether they are available from other sources and whether costs would be reduced or quality improved.
Intangible functions should be considered as well, such as serving to preserve a market, stabilize prices
or encourage more orderly marketing. The Committee must develop a proposed organizational and
management structure for the saving and credit cooperative in consultation with cooperative promotion
representative. Once the business feasibility study has been completed, preparations should be made
for Meeting 4: Second smallholder farmers’ meeting, where the results of the study will be presented.

MEETING 4: Second smallholder farmer meeting: Vote to proceed

A second meeting of potential members is held to hear the results of the feasibility study. A substantial
amount of information is contained in the study and therefore the Steering Committee and cooperative
promoters will be well prepared.

After the feasibility study has been completed the Committee and the cooperative promoter should
have a good idea of the minimum number of and minimum volume needed to justify forming a
cooperative. Potential members’ participation and interest must meet the minimum number to justify
continuing the organization process. If the potential members support is questionable at this stage or
any stage thereafter, it is advisable to require farmers to make a small membership investment and sign
a pre-membership agreement. This agreement helps determine the extent of true interest in the
proposed association. After the feasibility study has been accepted the potential farmer members
should take a vote whether to proceed or not based on the information presented to them. In voting
members must decide whether the cooperative will benefit smallholder farmers, and whether support is
great enough to sustain the cooperative and its services. A vote to proceed will signal the Committee to
continue with their work outlined in Meeting 5.

MEETING 5*: Steering Committee- Phase Il (*Series of meetings)

To develop cooperative business plan. The business plan will give final definition to the cooperative
operations, needs and services. With the needs identified, the services that the cooperative will provide
described and estimates of volume and market participation defined, the financial needs of the
cooperative can be estimated.

To prepare by-laws for presentation to the general body. The Steering Committee must develop by-laws
for the association that state how the cooperative will conduct business. To ease the work, the
Committee will usually start with a pre-developed draft version of bylaws, and then amend that version
to their specific association’s needs. Once completed, preparation should be made for Meeting 6:
Formation of the cooperative, where the results of the Committee work will be presented.

MEETING 6: Formation of saving and credit cooperative

After the work of the Steering Committee is completed, the general body of potential members must
vote to approve or amend the by-laws and business plan, giving a final vote of approval for the creation
of a legal cooperative. A temporary chairperson conducts the first meeting. A draft of the proposed
bylaws followed by the business plan are presented, discussed and adopted as read or amended. The by-
laws should be presented and discussed point by point assuring that all members understand each point
and have a chance to give any comments or proposed changes to the points. The by-laws will form the
background of the cooperative and therefore members must understand and take ownership of the by-
laws.

The next step of the meeting is to elect Committee members. The Committee election should be done
using at least two nominees for each position, voting conducted by secret ballot giving a single vote to
each potential member (often those who have signed a pre-membership agreement). The by-laws will
dictate the Committees’ term of office, powers and responsibilities, etc.
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After the Committee has been elected, the general membership can then take a signatory vote (since it
should be a foregone conclusion at this point that the saving and credit cooperative will be formed) for
the Committee to proceed with the legal incorporation of the cooperative. All votes and amendments
should be carefully recorded, since they will be required in the paperwork for the legal incorporation of
the organization.

Adoption of association by-laws. Each point of by-laws is read carefully and discussed and amended or
left as is by the general assembly. At the completion of the discussions, a vote to adopt the by-laws is
taken.

Adoption of cooperative business plan. The business plan is carefully read and discussed by the general
assembly, with emphasis on the services that the cooperative will provide to potential members. At the
completion of discussions, a vote to adopt the business plan is taken.

Election of Committee. Committee members elected using a secret ballot system. In the formation
meeting management committees, control committees, saving committees, education committees and
credit committees will be elected. The cooperative promoter will assist in assuring that the elections are
conducted properly. After the elections have been completed, the results should be presented to the
general assembly, and the elected committee members should come forward.

Signatory vote to proceed. A signatory vote will be taken to advise the committee to proceed with the
incorporation of the savings and credit cooperative. Members will sign on the by-laws of the cooperative
and on other necessary documents required by the cooperative promotion office to register the
cooperative.

For additional information, the trainees should refer to cooperative promotion agency training manuals, cooperative proclamation and
facilitators guide developed by Growth Through Nutrition.
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7.3: The Importance of Saving and Organizational Structure of Saving and Credit
Cooperatives

Learning Objective

Discuss the importance of saving in groups, organization structure, and savings products in saving and
credit cooperatives.

Background

Saving is all about the future, about anticipating and preparing for possible risks and emergencies.
Because of saving today, someone will get additional income if the money saved in interest bearing
account or generate additional income if it would be invested on feasible business.

People save to:

e To prepare for future emergencies or risks (natural disasters, injuries, death, etc.).
e To smooth out variations in income and consumption.

e To maximize income during surplus periods for use during difficult periods.

e To educate their children.

e To be prepared for old age and disability.

e Toinvest in opportunities potentially profitable (purchasing a cow, starting a small enterprise,
storing grain to resell during high price season, etc.).

e Toinvest in home improvements or purchase major items.
e To fulfill social and religious obligations (marriage, funeral, etc.).

Figure 7B
Women sitting in a circle, discussing different ways they can use their savings to improve household nutrition
and health - i.e.; a roof, health care, soap, or nutritious foods during the lean season.
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Savings can be done either individually or in form of groups. The importance of saving in groups is
especially important in rural communities where financial institutions are not easily available.

e Savings and credit cooperatives encourage people to save when otherwise they might spend the
money.

e Savings held by the saving and credit cooperatives are more secure because they are less likely
to be lost or stolen or demanded by members of the household if it is left in the house.

e By using the savings as a source of loans for members the savings earn interest or service
charges and increase in value. When they are held in the household they don’t earn anything.

e The existence of saving and credit cooperatives encourage members for further investment and
get knowledge of financial management skills.

e Because these saving and credit cooperatives are legally registered organizations and found
nearby farmers’ village they can start saving within walking distance, no additional cost to save
or to request loans.

Different to other types of financial institution the profit obtained from operations will come to the rural
community in form of dividend, and it also creates a conducive environment for circulation of money
within the community. The saving and credit cooperative has its own organizational structures namely
the general assembly, management committee, control committee, saving committee, education
committee, credit committee, GTN intervention support committee where the representatives of the
saving groups were involved.

Each Committee member of the cooperative has its own specific roles and responsibilities. With specific
to Growth through Nutrition the saving and credit cooperative will include supportive committee for the
project where the committees are fully entitled to teach nutrition-sensitive agriculture to members of
the cooperative on the saving day and follow up the vulnerable households supported by the project.
The Growth through Nutrition supportive committee which is the part of saving and credit cooperative
committee will also work as bridge between the members of the cooperative and technical experts at
woreda level (livestock office, agricultural development office, cooperative promotion office, health
extension service and market development office) for any questions raised by the members and to be
addressed by the appropriate professionals. The numbers of Growth through Nutrition intervention
support committee will be decided by the cooperative considering the number of members and the
geographical settlement of members so that they can easily get members at near distance to share
knowledge to the community in their village. The Committee also works on participating adolescent girls
on nutrition related trainings facilitated through savings and credit cooperative so that they will be well
aware about the nutrition and transfer the knowledge to their community and serve us resource persons
for community education with in the cooperative operational areas. The committee highly work with
Growth through Nutrition implementing partners being the representative of the cooperative and fully
document necessary information with related to grantees and participating the community.
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Figure 7C

Management committee

Education committee
General Assembly

Control committee Credit committee Saving committee Both members and
potential members

Other sub-committees Saving on time Loan applications,
saving the right amount. Q?_l,'{,%vﬂgrgnaeﬁglécﬂggﬂ?

Work on good saving and follow-up of
discipline. repayments on time and

the right amounts

Growth through
nutrition intervention
(nutrition sensitive
agriculture education
committee)

Compulsory Savings: Compulsory savings are minimum deposits that members agree to save on daily,
weekly, monthly, etc. basis. Compulsory savings are called membership savings. Compulsory savings
must be saved based on the leverage ratio of the SACCO (3.5:1). Compulsory savings can be withdrawn
only if the member quits from membership. Compulsory savings are used for lending purposes and get
saving interest and dividend. Compulsory savings are used as collateral. It depends on the amount of
compulsory savings mobilized, leadership experience and loan management capacity of the saving and
credit cooperative. In rural areas, the compulsory saving collected on the saving day of the cooperative
where the amount of compulsory saving is decided by the general assembly considering the income of
potential members. There is possibility of making the saving amount variable to each member but this
will create complications to the casher, unless the cooperative has its own accountant and committee
members are literate to manage the collection of amount effectively. For new saving and credit
cooperatives, it is better to have a similar amount of compulsory saving, collected at the same day. The
amount collected will be immediately deposited in bank savings account or disbursed in the form of
loans for members for loan applicants who got loan approval and will receive loans within the month.

The saving and credit cooperative will pay interest as per the bank interest rate paid for saving. The
cooperatives will pay 5.5% interest per annum as per the national bank regulation. The interest rate is
calculated starting from the date the member paid and registered on the saving pass book of the
member. Putting the compulsory saving in to the bank or disbursing to members in the form of loans is
the decision of the cooperative. The compulsory saving is debt for the cooperative asset for the member
who saved the money. The casher of the cooperative is responsible for depositing the amount collected
immediately to earn at least the interest rate the cooperative is promised for member to pay as per bank
interest rate. The management committee of the cooperative should follow the recording of member
savings on the saving day on their pass book. For members saving, pass books are offered in order to
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help them have a copy of the account records (i.e, of deposits, withdrawal and balance). The cooperative
requires phot of each member to be fixed on the pass book similar to other financial institutions.

Voluntary savings: Members or non-members save voluntary savings based on their interest, and can be
withdrawn any time. This kind of saving is very important to people who don't have regular income. It
helps them to save during harvest time, and by transferring monthly to their compulsory savings
account; members will be able to save regularly. In addition, voluntary savings help members to fulfill
any immediate financial obligation. This kind of saving is not used for lending purposes and pays
lower/no interest /service charge on saving.

Time Deposits: Time deposits are collected by saving and credit cooperative when it is needed. Normally
time deposits are fixed for some period of time and the depositor can only claim for the amount and
interest after the agreed up on time has passed. Higher interest rate is paid for these deposits because
the cooperative uses immediately for lending purpose. The Saving and credit cooperatives needs the
time deposit when qualified demand for loans exceeds the amount of money the cooperative made
ready for loan purpose /accumulated compulsory saving. The amount of time deposit collected by the
cooperative must match with the amount required for identified and approved qualified loan
applications and used immediately by the borrowers. Time deposits are collected by the saving and
credit cooperative from members and non-members when it is needed and there is high credit demand
from members, as well as if the cooperative created good managerial capacity in managing loan
delinquency. Time deposits are called contractual savings; collected from depositor with agreed fixed
time and interest rate; the depositor can only be claimed it after the agreed time is finished. The
cooperative will pay high interest rate than any other savings but no dividend. Time deposits can’t serve
as collateral for loan.

Savings and credit cooperatives rely on members’ savings to be used as capital for on lending. If the
deposits are not received at times they are expected, members applying to borrow funds may not
receive the loans on time. Even if the deposits are not going to be lent to members, the cooperative
loses interest income from its link bank because its deposits will be lower than expected. Further
members who do not save on time fail to learn and practice financial discipline, which ultimately makes
them weak for the cooperatives. The poor financial discipline the cooperative members are practicing
the, the poor the saving and credit cooperative it will be in meeting its commitments in the eyes of
qualified borrowers.

Shares: Shares are deposits that represent the net worth of the members' equity in the saving and credit
cooperative. Shares are normally collected in proportion to a member's compulsory Savings at fixed
leverage ratio. Members have the right to withdraw share from the cooperative when they have decided
to quit membership and usually with drawn the cooperative transactions were audited. It is this share
that brings profit and loss to the individual members. When the cooperative become in loss, it is the
money contributed in the form Shares affected negatively. When the cooperative is profitable, members
will receive a dividend from the profit obtained based up on their shareholdings and participation with in
the cooperative.
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7.4 Liquidity Management of Saving and Credit Cooperatives

Learning Objective

Explain the importance of liquidity management and record-keeping in saving and credit cooperatives.

Background

Saving and credit cooperatives face different types of risks when compared to other cooperatives and
private businesses. All businesses face bankruptcy risk (called insolvency risk for financial
intermediaries), which is the risk that current expenses exceed current income. However, financial
intermediaries, being traders in cash, face a risk unique from other businesses called liquidity risk. The
risk that a financial intermediary will have either too much cash on hand or too little cash on hand for its
needs is called liquidity risk. For saving and credit cooperatives it is members saving and loan
repayments that provide the liquidity (cash) the institution needs for lending and for member
withdrawals. The risk comes from two problems. The first problem is timing (receiving cash before it is
needed or after it is needed). The second problem is amounts (receiving too much cash or too little
cash). Any policy for saving and credit must reflect the objective of minimizing liquidity risk.
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7.5 Source Documents used by Saving and Credit Cooperatives and Flow of Data

Learning Objective

Identify key documents used by saving and credit cooperatives.

Background

Saving and credit cooperatives are financial service providing organizations managed, controlled and
used by the members of the cooperative. For the record keeping to be efficiently recorded the
availability of source documents and their utilization is highly important. The objective of this
Bookkeeping guide is to make the accountants of the saving and credit cooperatives better understand
how to use the source documents, record the transaction of the cooperative on timely basis and take
care for the management of source documents of the cooperative. For the saving and credit cooperative
to start its business the following source documents are recommended and listed by the Federal
Cooperative Promotion Agency:

Source documents for saving and credit cooperatives

1. Collection sheet 9. Loan disbursement registration book
2. Receipt voucher 10. Members saving Book

3. Payment voucher 11. Membership application form

4. Combination journal 12. Loan application form

5. Individual ledger 13. Loan agreement form

6. Members pass books 14. Loan arrears follow up book

7. General ledger 15. Members attendance book

8. Members registration book 16. Bank reconciliation form

Flow of Data

This chapter traces the flow of financial data from the source documents through the accounting
information system. This process includes the following steps:

1. Analyze what happened by using information from source documents and the firm’s chart of
accounts.

2. Enter business transactions in the general journal in the form of journal entries.

3. Post these journal entries to the accounts in the general ledger.

4. Prepare a trial balance.

Trial Balance: A statement which contains balances of all ledger accounts on a particular date.

The flow of data from the source documents through the preparation of a trial balance is shown in
Figure 7D.
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Figure 7D
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There are three basic questions that must be answered when analyzing transactions.

1. What happened?
2. Which accounts are affected?
3. How is the accounting equation affected?

The chart of accounts

To determine which accounts are affected, the accountant must know the accounts being used by the
business. A list of all accounts used by a business is called a chart of accounts. The chart of accounts
includes the account titles in numeric order for all assets, liabilities, owner’s equity, revenues and
expenses. The numbering should follow a consistent pattern.

Figure 7E
Accounting process
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Analyzing: Looking at events that have taken place and thinking about how they affect the business.

Recording: Entering financial information about events into the accounting system. Although this can be
done with paper and pencil, most businesses use computers to perform routine record-keeping
operations.

Classifying: Sorting and grouping similar items together rather than merely keeping a simple, diary-like
record of numerous events.

Summarizing: The aggregation of many similar events to provide information that is easy to understand.
For example, a firm may buy and sell baseballs during the year. Summarizing provides information on
the total baseballs bought and sold and the change in the number of baseballs held from the beginning
to the end of the period.

Reporting: Telling the results. In accounting, it is common to use tables of numbers to report results.

Interpreting: Deciding the meaning and importance of the information in various reports. This may
include ratio analysis to help explain how pieces of information relate to one another.
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7.6 Interest Calculation for Members’ Savings

Learning Objective

Apply interest rate determination and calculation for savings.

Background

National Bank regulations require that interest is paid on savings in savings and credit cooperative
accounts. It is easiest for saving and credit cooperatives to calculate interest on a monthly basis. This
differs from banks, which usually calculate interest on a daily basis; for a cooperative, this is too
burdensome and expensive. The interest calculated has to be credited to each member account number
in their passbook and in the personal ledger of the members, which remains with the cooperative. The
members of the cooperative are allowed to take their passbook with them home. The savings interest
should be calculated for the previous month, prior to adding the current month’s savings addition to the
pass book balance. The accountant of the cooperative will calculate the amount of interest from
individual ledger and fill in the pass book after checking the equality of balances.

It is critical for cooperatives to demonstrate their commitment to their members by calculating monthly
interest on savings.

Currently the majority of saving and credit cooperatives are paying the National Bank regulation of 5.5
percent annual interest to their members on savings. This means that for 100 ETB kept in the
cooperative for one year the cooperative has agreed to pay interest of 5.5 ETB.

To generate the funds necessary to pay cooperative members interest on their savings, the cooperative
must either put their money in an interest bearing bank account or participate in lending activities to
qualified borrowers. When savings and credit cooperatives begin business, it is most often necessary to
put their member’s savings in an interest building formal bank account. It generally takes about six
months before a savings and credit cooperative has enough capital to start lending to qualified
borrowers.

How to calculate interest on savings

There are several different methods available to calculate interest on savings. The following four
examples will show how to calculate interest on savings. These methods will all result in the same
amount of interest earned on savings. Some methods are more complicated than others. The project has
developed a table to help calculate interest on savings for farmers that might struggle with calculations.

Here we will go through examples using all four methods to see how the same result is obtained. For our
purpose we will calculate using an annual saving interest rate of 6 percent per annum.

1. Calculate the savings interest amount earned based upon the amount of money saved
monthly and the number of months.

The member of this example savings account, saves 30Birr monthly and does not withdrawl any money.
The new accountant of the cooperative wants to calculate an interest rate for this account at the end of
year, because the old accountant hadn’t been calculating monthly interest.

109




Interest for a monthly thirty Birr deposit is calculated as follows:
Compulsory saving # of months Interest per Interest for saving

the saving month for for specific month

kept in 1Birr

cooperative
30/01/2016 30 0 12 0.005 1.80
30/02/2016 30 0 11 0.005 1.65
30/03/2016 30 0 10 0.005 1.50
30/04/2016 30 0 9 0.005 1.35
30/05/2016 30 0 8 0.005 1.20
30/06/2016 30 0 7 0.005 1.05
30/07/2016 30 0 6 0.005 0.90
30/08/2016 30 0 5 0.005 0.75
30/09/2016 30 0 4 0.005 0.60
30/10/2016 30 0 3 0.005 0.45
30/11/2016 30 0 2 0.005 0.30
30/12/2016 30 0 1 0.005 0.15
30/01/2017 30 0 0.005

11.7

In this example, the 30 Birr saved in January accumulates interest for 12 months, and the February
deposit accumulates interest for 11 months, and so on. For 6 percent annual interest we get monthly
rate by dividing by 12, which is 0.5 percent per month. For example, for a 1 Birr savings, each month,
that deposit would earn 0.005 Birr/month.

30 ETB* number of periods the saving kept in coop. account (12) * monthly interest for one Birr deposit

30*12*.005=1.8 as you see from the table above.

The cumulative savings interest for a member is the sum of monthly interest which is equal to 11.70 ETB.

This method is used to determine interest earned retroactively if monthly interests weren’t being
calculated.

After a year, the interest earned is added to the principle, which continues to earn interest. This is called
compounding.

2. Calculate saving interest by adding the member’s monthly saving balance and multiplying it
by the monthly interest for one month.

To make it simple our saving monthly balances are
30+60+90+120+150+180+210+240+270+300+330+360=2340

To get the annual interest on saving multiply the total saving cumulative balances of each month by
the monthly interest for saving (0.005) =2340*0.005=11.70 which is the same as the calculation in
example #1.
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_ Compulsory saving Withdrawal saving cumulative balance

30/01/2016 30 0 30
30/02/2016 30 0 60
30/03/2016 30 0 90
30/04/2016 30 0 120
30/05/2016 30 0 150
30/06/2016 30 0 180
30/07/2016 30 0 210
30/08/2016 30 0 240
30/09/2016 30 0 270
30/10/2016 30 0 300
30/11/2016 30 0 330
30/12/2016 30 0 360
30/01/2017 30 0 390
Sum of cumulative Balance of each months (a) 2340
Monthly interest for 1 Birr (b) 0.005
Total annual interest for 12 month saving (a*b) 11.7

3. The third method of calculating savings interest is the most widely used by cooperative
accountants.

To calculate monthly interest on savings, take the monthly balances of each month and multiply the
balance of each month by 0.005 and add the monthly interest to get the annual interest on savings.

Interest for

Date+B2:G18 | Compulsory saving ;a;\ll:;gc:umulatlve ;g:elrg?rtrper month gionthly
alance

30/01/2016 0

30/02/2016 30 0

30/03/2016 30 0

30/04/2016 30 0

30/05/2016 30 0

30/06/2016 30 0

30/07/2016 30 0

30/08/2016 30 0

30/09/2016 30 0

30/10/2016 30 0

30/11/2016 30 0

30/12/2016 30 0

30/01/2017 30 0

Annual saving interest amount 11.7

Monthly annual rate Month in % In Birr

iterest rate | 6 12 0.5 100 0.005

Again, this is the same result as examples 1 and 2.
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4. The fourth method of calculating savings interest is by using the table developed by
Growth through Nutrition in 2017.

This method is easier than the other three methods we have seen above. This table is important for
saving and credit cooperatives located in rural areas where the possibility of having educated
professionals is limited. To use the table, the accountant of the cooperative will check for how many
months he/she wants to calculate the savings interest, at the intersection of the number of months’
interest to be calculated and the annual saving rate the cooperative is using. The table lists interests for
one Birr balance, therefore the user multiples the value in the selected cell by the savings balance.

For example, if we want to calculate the annual interest earned for the savings collected, using the table,
we must determine the average savings amount the year. Take the sum of monthly balances of the
savings and divide by the total number of months that you are calculating interest.

SUM: 30+60+90+120+150+180+210+240+270+300+330+360=2340

AVERAGE: 2340/12=195 ETB is the average amount of savings kept in the cooperative account.

Then, to get the savings interest use the savings interest calculation table attached below. Using your
average savings, (ie. 195 ETB) go to the table and search for the interest for 1 Birr on the number of
periods you are looking interest (A) and annual rate for saving of 6 percent (B). At the intersection of A
and B, the cell will indicate the amount for 1 Birr average saving for 12 months, which is 0.06. Then, to
find the savings interest simply multiply average saving per month 195 *0.06 =11.70.

Again, this is the same value as calculated in the previous three examples.
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INTEREST CALCULATION FOR MEMBERS SAVING AS PER NATIONAL BANK REGULATION

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Saving Number of months on which saving interest is calculated
interest
rate/annum

1 2 3 4 5 6 7 8 9 10 11 12
1% $0.000833 $0.001667 | $0.002500 | $0.003333 | $0.004167 | $0.005000 | $0.005833 | $0.006667 | $0.007500 | $0.008333 | $0.009167 | $0.010000
1.5% $0.001250 $0.002500 | $0.003750 | $0.005000 | $0.006250 | $0.007500 | $0.008750 | $0.010000 | $0.011250 | $0.012500 | $0.013750 | $0.015000
2% $0.001667 $0.003333 | $0.005000 | $0.006667 | $0.008333 | S$0.010000 | $0.011667 | $0.013333 | $0.015000 | S0.016667 | $0.018333 | $0.020000
2.5% $0.002083 $0.004167 | $0.006250 | $0.008333 | $0.010417 | S0.012500 | $0.014583 | $0.016667 | $0.018750 | $0.020833 | $0.022917 | $0.025000
3% $0.002500 $0.005000 | $0.007500 | $0.010000 | $0.012500 | $0.015000 | $0.017500 | $0.020000 | $0.022500 | $0.025000 | $0.027500 | $0.030000
3.5% $0.002917 $0.005833 | $0.008750 | $0.011667 | $0.014583 | $0.017500 | $0.020417 | $0.023333 | $0.026250 | $0.029167 | $0.032083 | $0.035000
4% $0.003333 $0.006667 | $0.010000 | $0.013333 | $0.016667 | S$0.020000 | $0.023333 | $0.026667 | $0.030000 | S0.033333 | $0.036667 | $0.040000
4.5% $0.003750 $0.007500 | $0.011250 | $0.015000 | $0.018750 | $S0.022500 | $0.026250 | $0.030000 | $0.033750 | S0.037500 | $0.041250 | $0.045000
5% $0.004167 $0.008333 | $0.012500 | S0.016667 | $0.020833 | $0.025000 | $0.029167 | $0.033333 | $0.037500 | $0.041667 | $0.045833 | $0.050000
5.5% $0.004583 $0.009167 | $0.013750 | $0.018333 | $0.022917 | $0.027500 | $0.032083 | $0.036667 | $0.041250 | $0.045833 | $0.050417 | $0.055000
6% $0.005000 $0.010000 | $0.015000 | $0.020000 | $0.025000 | S0.030000 | $0.035000 | $0.040000 | $0.045000 | S0.050000 | $0.055000 | $0.060000
6.5% $0.005417 $0.010833 | $0.016250 | $0.021667 | $0.027083 | S0.032500 | $0.037917 | $0.043333 | $0.048750 | $0.054167 | $0.059583 | $0.065000
7% $0.005833 $0.011667 | $0.017500 | $0.023333 | $0.029167 | $0.035000 | $0.040833 | $0.046667 | $0.052500 | $0.058333 | $0.064167 | $0.070000
7.5% $0.006250 $0.012500 | $0.018750 | $0.025000 | $0.031250 | $0.037500 | $0.043750 | $0.050000 | $0.056250 | $0.062500 | $0.068750 | $0.075000
8% $0.006667 $0.013333 | $0.020000 | $0.026667 | $0.033333 | S0.040000 | $0.046667 | $0.053333 | $0.060000 | S0.066667 | $0.073333 | $0.080000
8.5% $0.007083 $0.014167 | $0.021250 | $0.028333 | $0.035417 | S0.042500 | $0.049583 | $0.056667 | $0.063750 | $0.070833 | $0.077917 | $0.085000
9% $0.007500 $0.015000 | $0.022500 | $0.030000 | $0.037500 | $0.045000 | $0.052500 | $0.060000 | $0.067500 | $0.075000 | $0.082500 | $0.090000
9.5% $0.007917 $0.015833 | $0.023750 | $0.031667 | $0.039583 | $0.047500 | $0.055417 | $0.063333 | $0.071250 | $0.079167 | $0.087083 | $0.095000
10% $0.008333 $0.016667 | $0.025000 | $0.033333 | $0.041667 | S0.050000 | $0.058333 | $0.066667 | $0.075000 | $S0.083333 | $0.091667 | $0.100000
10.5% $0.008750 $0.017500 | $0.026250 | $0.035000 | $0.043750 | S0.052500 | $0.061250 | $0.070000 | $0.078750 | S0.087500 | $0.096250 | $0.105000
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INTEREST CALCULATION FOR MEMBERS SAVING AS PER NATIONAL BANK REGULATION

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Saving Number of months on which saving interest is calculated
interest
rate/annum

1 2 3 4 5 6 7 8 9 10 11 12
11% $0.009167 $0.018333 | $0.027500 | S0.036667 | $0.045833 | $0.055000 | $0.064167 | $0.073333 | $0.082500 | $0.091667 | $0.100833 | $0.110000
11.5% $0.009583 $0.019167 | $0.028750 | $0.038333 | $0.047917 | $0.057500 | $0.067083 | $0.076667 | $0.086250 | $0.095833 | $0.105417 | $0.115000
12% $0.010000 $0.020000 | $0.030000 | $0.040000 | $0.050000 | S0.060000 | $0.070000 | $0.080000 | $0.090000 | S0.100000 | $0.110000 | $0.120000
12.5% $0.010417 $0.020833 | $0.031250 | $0.041667 | $0.052083 | S0.062500 | $0.072917 | $0.083333 | $0.093750 | $0.104167 | $0.114583 | $0.125000
13% $0.010833 $0.021667 | $0.032500 | $0.043333 | $0.054167 | $0.065000 | $0.075833 | $0.086667 | $0.097500 | $0.108333 | $0.119167 | $0.130000
13.50% $0.011250 $0.022500 | $0.033750 | $0.045000 | $0.056250 | $0.067500 | $0.078750 | $0.090000 | $0.101250 | $0.112500 | $0.123750 | $0.135000
14% $0.011667 $0.023333 | $0.035000 | $0.046667 | $0.058333 | S0.070000 | $0.081667 | $0.093333 | $0.105000 | S0.116667 | $0.128333 | $0.140000
14.50% $0.012083 $0.024167 | $0.036250 | $0.048333 | $0.060417 | S0.072500 | $0.084583 | $0.096667 | $0.108750 | $0.120833 | $0.132917 | $0.145000
15% $0.012500 $0.025000 | $0.037500 | $0.050000 | $0.062500 | $0.075000 | $0.087500 | $0.100000 | $0.112500 | $0.125000 | $0.137500 | $0.150000
15.50% $0.012917 $0.025833 | $0.038750 | $0.051667 | $0.064583 | S0.077500 | $0.090417 | $0.103333 | $0.116250 | S0.129167 | $0.142083 | $0.155000
16% $0.013333 $0.026667 | $0.040000 | $0.053333 | $0.066667 | $0.080000 | $0.093333 | $0.106667 | $0.120000 | S0.133333 | $0.146667 | $0.160000
16.50% $0.013750 $0.027500 | $0.041250 | $0.055000 | $0.068750 | $S0.082500 | $0.096250 | $0.110000 | $0.123750 | S0.137500 | $0.151250 | $0.165000
17% $0.014167 $0.028333 | $0.042500 | $0.056667 | $0.070833 | $0.085000 | $0.099167 | $0.113333 | $0.127500 | $0.141667 | $0.155833 | $0.170000
17.50% $0.014583 $0.029167 | $0.043750 | $0.058333 | $0.072917 | S0.087500 | $0.102083 | $0.116667 | $0.131250 | S0.145833 | $0.160417 | $0.175000
18% $0.015000 $0.030000 | $0.045000 | $0.060000 | $0.075000 | S0.090000 | $0.105000 | $0.120000 | $0.135000 | S0.150000 | $0.165000 | $0.180000
18.50% $0.015417 $0.030833 | $0.046250 | $0.061667 | $0.077083 | $0.092500 | $0.107917 | $0.123333 | $0.138750 | S0.154167 | $0.169583 | $0.185000
19% $0.015833 $0.031667 | $0.047500 | $0.063333 | $0.079167 | $0.095000 | $0.110833 | $0.126667 | $0.142500 | $0.158333 | $0.174167 | $0.190000
19.50% $0.016250 $0.032500 | $0.048750 | $0.065000 | $0.081250 | $0.097500 | $0.113750 | $0.130000 | $0.146250 | $0.162500 | $0.178750 | $0.195000
20% $0.016667 $0.033333 | $0.050000 | $0.066667 | $0.083333 | S0.100000 | $0.116667 | $0.133333 | $0.150000 | S0.166667 | $0.183333 | $0.200000
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7.7. Interest Rate Determination for Loans

Learning Objective

Apply interest rate determination and calculation for loans.

Loan pricing is an important aspect of loan product. A balance must be reached between what
members can afford and what the saving & credit cooperative needs to cover all of its costs. Before
extending the lending activity, saving and credit cooperatives must determine the interest rate they
need to charge for loans based on the cost structure of the cooperative. Compared to microfinance
institutions, saving and credit cooperatives incur relatively lower financial costs as the primary
source of funds is the compulsory saving and share values collected from members. The activities of
saving and lending operations are carried out by the elected committee members of the cooperative,
which also contributes to lower operation costs compared to other financial institutions.

For example, the saving and credit cooperative could obtain a loan from a bank at 12 percent
interest; however, it could obtain a loan from its members at 6 percent interest. The cooperative will
always try to obtain a loan from its members, rather than a bank, because of the lower interest rate.

Before starting the lending operation, the saving and credit cooperative must calculate its lending
interest rate so that the income generated is enough to cover the costs of the cooperative. The
saving and credit cooperative determines an interest rate; the members vote on how to allocate
certain parts of the interest rate to different costs. These costs include: FC (fund cost), IC (Inflation
costs), OC (operating costs), P (profit) and PLL (predicted loan losses). The saving and credit
cooperative is expected to determine their lending interest rate annually.

Fund Cost

Fund Cost (FC) is the amount of interest that saving and credit cooperative must pay to savers for
their compulsory deposits that were used for lending. This will be equal to the amount of bank
interest that they did not receive because their funds were not in the bank but were instead loaned
to membership. Cost of fund is the cost incurred to mobilize members’ savings; sometimes it is
necessary for the cooperative to also borrow from an outside fund (from lending institutions, NGOs,
etc.) for member lending activities.

1. For Example, with a 1,000,000 loan portfolio funded by 300,000 saving at (6%) and 700,000

Borrowed funds at 12%. What is the average annual cost of fund?
[(300,000*0.06) + (700,000*0.12)] / 1,000,000 = 0.102 = 10.2%

2. If the compulsory saving component is increased to 500,000 the average cost of funds is
reduced. Using the above example, with 1,000,000 loan portfolio funded by 500,000 saving
at 6% and 500,000 borrowed funds at 12%. What is the average annual cost of funds?

[(500,000*0.06) + (500,000*0.12)] / 1,000,000 = 0.09 = 9%

Based on the information given the cost of fund become 9% per annum.
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3.

If the saving and credit cooperative funded its portfolio with revolving fund /grant money for

which there is no interest cost, the cost of fund would further decrease.

Using the above example, with 1,000,000 loan portfolio funded by 500,000 saving at 6% and

500,000 of revolving funds at 0% interest, what is the average annual cost of funds?

[(500,000*0.06) + (500,000*0.00)] / 1,000,000 = 0.03 = 3%

Inflation cost (IC)

Inflation is the decreasing of the purchasing power/value of a given currency. A saving and
credit cooperative has an objective of safeguarding the value of member’s savings in real
terms each year, to protect the value erosion of member’s savings, due to inflation.

In most countries, the inflation rate is higher than the interest rate for savings. Most people
are unaware of this and lose money every year, because the real value of their saving
decreases due to inflation faster than their savings earns interest.

Therefore, to maintain the value of their member’s savings and pay a real return to
members, the cooperative should collect money from borrowers, who have borrowed at a
higher rate than inflation. When collecting money from borrowers, inflation cost should be
included in the loan’s interest rate.

Inflation rate can be obtained from the National Bank on quarterly basis. If not, it can be
estimated by recording the price of goods each month and measuring the change on a
quarterly basis using the formula of new price less old price divided by old price and multiply
the result by hundred percent. That is

Inflation = New Price —Old Price X 100%
Old Price

Since inflation is only an estimate of quarterly loss in purchasing power, it is reasonable to

annualize this figure by multiplying it by four to get the annual inflation rate.

Example, if inflation is estimated at 2% per quarter, the yearly inflation rate = 2% per quarter X 4

quarters per year = 8% per year

Here is an example of calculating inflation rate based on change in price of goods over two quarters:

Quarter |

Item
Oil
Onion
Lentil
Butter
Teff

Rate inflation =

Cost % of total Cost % total
60 60/535*100 11.21495 70 70/565*100 12.39
135 135/535*101 25.23364 135 135/565*101 23.89
80 80/535*102 14.95327 100 100/565*102 17.70
60 60/535*103 11.21495 50 50/565*103 8.85
200 60/535*104 37.38318 210 210/565*104 37.17
535 565

New total cost(565)—old cost(535)
old total (535)

=5.3%/Quarter

_ 565-535
535
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Operational Cost (OC)

Operational cost is the percentage of the interest rate that the saving and credit cooperative uses to
cover their day to day operating fees. In the first year of operations many saving and credit
cooperatives have low operation costs because they rely on volunteers for management of the
cooperative. While tempting to distribute this “saved” amount as profit, this money should be set
aside and used for committee per diems, management costs, etc. It is widely proven that saving and
credit cooperatives relying on volunteers do not grow quickly and often have problems because
members are reluctant to increase their volunteerism as the cooperative increases its volume of
business. It is the OC that will provide the incentives, as per diems or salaries, (ie, pay for the cost of
running a “business”) and promote a well-functioning cooperative as demand for the services

increases.

Operational costs include stationary, transportation, building/office rent, utilities, communication,
depreciation cost, salaries, advertisement and promotion cost, per-diems, auditing cost, etc. By
considering all the costs, it is possible to calculate and arrive at the percentage of the cost by taking
the ratio of total estimated operation costs to the credit planned

OC = Total annual estimated operational costs X 100%

Total annual plan of loan to be disbursed

Profit (P)

Profit is the amount of interest that the saving and credit cooperative will use to allocate to reserves
and to pay dividends. As prescribed in cooperative proclamation 147/98, 30 percent is allocated to
reserves and 70 percent of profit is allocated to member dividends. Dividends may be paid either as
cash or as additional shares credited to each member’s account depending on the savings and credit
cooperative needs and the decision of the membership. Sometimes it may be preferable, when the
saving and credit cooperative is young and/or growing, to pay part or all of members’ dividends in
the form of shares. Different options for distributing profits should be proposed by the management

to the general assembly of the cooperative.

When the cooperative determines its interest rate, it must include the desired growth rate. It is this
profit that enables the cooperative to grow in the future and extend greater services of savings and
credit to members at lower cost in each subsequent year. As the cooperative increases equity by
retaining from the annual profit each year, it needs to borrow from bank less and less. This makes
credit less expensive to the members and allows the cooperative to give more service to members in
the future. In-addition, as amount of retained profit increases every year the cooperative will build
guarantee capital to attract banks and NGOs. Therefore, the members should decide and set the
annual profit level that allows sustainable growth. In determining the annual growth rate, it is
important to consider that the decision should encourage the members to apply for loan and has to
remain affordable. It is possible for a cooperative to set too aggressive a growth rate and outprice
their members. A minimum rate of 5 percent annual growth is recommended, in order to strike a

balance between being affordable for members and achieving future risk protection capacity.
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Loan Loss Reserve (LLR)
e Loan loss is one of the most common problems that can quickly destroy a cooperative if the
general assembly does not allocate a risk minimizing tool ahead of time such as assigning a

loan loss reserve (LLR).

e Loan loss reserve (LLR) is the amount set aside which is used to replenish funds lost to the

portfolio when loans are written off due to non-repayment cases

e Both of arrears and defaulted loans create negative cash flow situations, which will result in
losses to the credit operation. This loan loss is the main cause of collapse for many financial

institutions.

e Normally, financial institutions estimate the amount of expected bad debt or loan loss on the
basis of prior experience and estimated potential losses from the current portfolio, and

express it as a percentage of the portfolio.

e Most of the time a well-managed cooperative should not have a loan loss exceeding 2

percent of the average portfolio in any given year.

Let’s work through some examples of calculating loan interest rate based on the interest

determination Factors:

1) Total demand for your cooperatives credit is 2000,000 ETB. You can borrow up to 5,000,000 ETB
from Oromia cooperative bank at 11%/annum
e You can get a loan of 1,000,000 ETB from members at 6.75%/annum.

e You must insure your collateral for the loan from cooperative bank at rate of 2ETB per 1000
ETB borrowed per year.

e Rate of inflation rate 1.5% per quarter.
e Total annual cost of credit operation is 40,000 ETB.
e You want 10% per annum growth in your cooperative credit operation.

e You expect to recover 97 ETB for every 100 ETB you loaned.

FC=from members

FC=1,000,000 + 2,000,000x6.75% = 3.375%

Loan from cooperative Bank of Oromia

1,000,000 + 2,000,000 x (11 + 2/1000x100)
%(11+0.2)=%x11.2=5.6

Average FC =3.375 + 5.6 = 8.975% per annum
Inflation cost = 1.5 x 4 = 6%

Operation costs = 40,000 + 2,000,000 = 2% per annum
Profit = 10% per annum

LL = 3% per annum (paid amount from 100 ETB is 97 ETB, we lost 3 Birr per 100 ETB =
3%

I=FC+IC+0OC+P+LL
|=8.975+6+2+10+3=29.975
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2. We borrow 1,000,000 ETB from Bank at 12% interest rate /annum inflation 1.5% per quarter;
overhead cost 10,000 per year want portfolio growth of 5%/year and we reserve 50,000 ETB for

predictable loses. What is interest rate?

FC=12%/annum

IC=1.5

0C=10,000 =1%

L.L=50,000

P=5%

I=FC+IC+OC+P+LL

12+6+1+5+5

The cooperative is profitable if it charges interest rate=29%

3. We can borrow 500,000 ETB from
e Abyssinia Bank at 12% per annum.

e To get the loan we must insure our collateral at 25,000 ETB per annum.
e Inflation costs 1.2 per quarter.
e Qur operation costs are 1 ETB for every 100 ETB we lend.

e We want portfolio growth of 15%/annum.

e For loan loss we require 1000 ETB for every loan we make and for loans over 100,000 ETB we

charge 1%.

e What ifs loan interest rate? If we lend:
a. 50,000ETB
b. 150,000 ETB

FC=costs paid for the owner of the fund +Costs paid to get the fund insurance
=12%+25,000

=12%+5%=17%/annum

IC=1.2

0C=1/100

P=15%/annum

L.L= for Question a =1000

Loan interest rate for question a=FC+IC+OC+P+LL
I=17%+4.8+1%+15%+2%=39.8% per annum

For question b= Since the loan is above 100,000 ETB the cooperative charge additional
1%, so 1000
=0.67%+1%=1.67%
| for question b=FC+IC+OC+P+L.L
=17%+4.8%+1%+15%+1.67%
=39.47% per annum
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4. What are my cost of funds if | have total demand of 1000,000 ETB from my members and can get
the following finance?

a. 500,000 from Bank by 14%/annum
b. 300,000 from members by 6.5%/annum
c. 200,000 from UNDP 3%/annum

2 500,000
+1000,000X14 — — — — — — —— — — — —— — — —— — — —— — — — — 7%
2  300,0000
+1000,000X6.5 — — — — — —— — — — —— — — —— — — — — — — — — — 2.14%
S 200,000
+1000000X3 — — — — — — — —— — — —— — — —— — — — —— — — — — — 0.6%
9.74%
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7.8 Calculating Interest on Loans

Learning Objective

Apply interest rate calculation for loans.

Background

There are several ways to calculate interest on a loan. Two methods are the most common; the flat
(face value) method and the declining balance method. Interest is generally paid over the term of
loan although it is sometimes paid up front. The flat method results in a much higher interest cost
than declining balance method based on the same nominal rate.

Because of the major differences in amount of interest ultimately paid, depending on whether a flat
rate or declining rate is used, it is important that all interest calculations be transparent.

The flat method

This method calculates interest as a percentage of the initial loan amount rather than the amount
outstanding (declining) during the loan term. Using the flat method means that interest is always
calculated on the total amount of the loan initially disbursed, even though periodic payments cause
the outstanding principal to decline. To calculate interest using the flat rate method the interest rate
is simply multiplied by the initial amount of loan.
Example 1. The saving and credit cooperative has disbursed a loan of 1000 Birr at rate of 20% per
annum, calculate total payment at the end of loan period and the monthly payment if the member
wants to repay on monthly basis?

a. Calculation by using Flat method

Required Total payment at Monthly
the end of the EW
month

I=Interest in Birr I=Px r xt Principal (p) + Principal +
P=Principal, the sum Interest (1) interest divided
amount of money on by 12

Principal (p)=1000 Wh,'Ch interest is I=1000x 0.2 x1 = 1000 +200=1200 1200/12=100
being earned
i=Rate of interest per

Interest per periods (i) 20% period (assumed to =200 ETB Total payment monthly
be one year) =1200 ETB payment =100
t=number of years or ETB

Number of years or fraction fliaction. of one year
of one year(t) Simple interest
formula I=Px rx t

Required Interest (l)

Loan Interest using the flat rate method on a 1000 ETB loan, with a 20% interest rate, is 200 ETB.
The table below illustrates the above example.
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Flat method of interest calculation

Interest rate per Outstanding

ST month balance

1000.00

1 100.00 83.33 0.01667 16.67 916.67
2 100.00 83.33 0.01667 16.67 833.34
3 100.00 83.33 0.01667 16.67 750.01
4 100.00 83.33 0.01667 16.67 666.68
5 100.00 83.33 0.01667 16.67 583.35
6 100.00 83.33 0.01667 16.67 500.02
7 100.00 83.33 0.01667 16.67 416.69
8 100.00 83.33 0.01667 16.67 333.36
9 100.00 83.33 0.01667 16.67 250.03
10 100.00 83.33 0.01667 16.67 166.70
11 100.00 83.33 0.01667 16.67 83.37
12 100.00 83.33 0.01667 16.67 0.04

1200.00 999.96 200.04

Calculation using declining balance method

This method calculates interest as a percentage of the amount outstanding over the loan term.
Interest calculated on the declining balance means that interest is charged only on the amount of
that a borrower still owes. The principal amount of a one-year loan, repaid weekly through payments
of principal and interest, reduce or declines every week by the amount of the principal that has been
paid. This means that borrowers have used of less and less of the original loan each week, until the
end of one year when they have no principal remaining and have repaid the whole loan (assuming
100% repayment).

One way of determining the loan repayment is by calculating an amortization annuity. This consists
of regular annuity in which each payment includes principle and interest.

Amortization: a loan with fixed rate of interest is said to be amortized if both principal and interest
are paid by sequence of equal payments made over equal period of time.

Amortization by annuity: The periodic payment R on loan principal P to be amortized (paid all in all
and the balance become zero) over n periods with interest charged at the rate of i per period.

To calculate periodic payment on loans: We have principal initial loan disbursed. By using the
principal formula of annuity we derive periodic payment for the initial principal loan.

L
R = P[(l—{1+i)—n]
Using the previous loan example, calculate the periodic payment for the loan using the declining
balance method.
1000 ETB loan, with a 20% interest rate.
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m=12
i=r/m=0.2/12=0.016667

n=m*t
n=12*1=12

“Required |Solution

Periodic
payment ?

R

i

h= P[{l—(lﬂ}—n]
0.016667
B = e [{1—(1.01565?}—12
R = 1000[ 0.016667 :
(1-0.820078
R — 10()0[0'01666?]
0.179922
R=1000:<0.0926345=92.63
R =92.63

Total amount = 92.63x12

Amount =1111.56
Interest I=1111.56-1000
1=111.56

F=Future value
R= Periodic payment
P=Principal

Using the declining balance method, the monthly payment is 92.63 Birr, which is much less than the

flat rate method.

If you do not have a computer, you can use the below table to also determine the multiplying factor
to determine the amount necessary for the monthly repayment, using the declining balance method.

To support farmers to calculate periodic loan repayment, the project has developed a loan
repayment schedule by using decling balance table as follows.

1000ETB loan, with a 20% interest rate.

To calculate monthly payment using the table below search # of payment periods from the table
loan repayment schedule by using decling balance. Using the example for the previous case, look for
the rate of interest charged per annum 20%.

At the intersection of # of payment periods (12) and annual nominal interest rate (20%) you will get

0.092634506.

Multiply the loan amount 1000 ETB x0.092634506=92.634506
92.63 is the monthly loan repayment, using the declining balance method and the table. c payment.
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)

s 2 3 4 5 6 7 8 9 10 11 12

1% 1.000833333 0.500625087 0.333889043 | 0.250521050 | 0.200500278 | 0.167153115 | 0.143333730 | 0.125469206 | 0.111574588 | 0.100458906 | 0.091364267 | 0.083785412
1.50% 1.001250000 0.500937695 0.334167014 | 0.250781738 | 0.200750625 | 0.167396592 | 0.143572321 | 0.125704150 | 0.111806712 | 0.100688788 | 0.091592329 | 0.084011967
2% 1.001666667 0.501250347 0.334445061 | 0.251042534 | 0.201001110 | 0.167640238 | 0.143811110 | 0.125939321 | 0.112039093 | 0.100918956 | 0.091820705 | 0.084238867
2.50% 1.002083333 0.501563042 0.334723186 | 0.251303438 | 0.201251734 | 0.167884052 | 0.144050097 | 0.126174720 | 0.112271730 | 0.101149410 | 0.092049396 | 0.084466111
3% 1.002500000 0.501875780 0.335001387 | 0.251564451 | 0.201502497 | 0.168128034 | 0.144289281 | 0.126410346 | 0.112504624 | 0.101380150 | 0.092278402 | 0.084693699
3.50% 1.002916667 0.502188562 0.335279665 | 0.251825571 | 0.201753398 | 0.168372185 | 0.144528664 | 0.126646200 | 0.112737774 | 0.101611175 | 0.092507722 | 0.084921630
4% 1.003333333 0.502501387 0.335558021 | 0.252086800 | 0.202004437 | 0.168616503 | 0.144768243 | 0.126882279 | 0.112971180 | 0.101842485 | 0.092737357 | 0.085149904
4.50% 1.003750000 0.502814255 0.335836452 | 0.252348136 | 0.202255614 | 0.168860990 | 0.145008021 | 0.127118586 | 0.113204841 | 0.102074080 | 0.092967305 | 0.085378522
5% 1.004166667 0.503127166 0.336114961 | 0.252609581 | 0.202506930 | 0.169105644 | 0.145247995 | 0.127355119 | 0.113438759 | 0.102305959 | 0.093197568 | 0.085607482
5.50% 1.004583333 0.503440120 0.336393546 | 0.252871133 | 0.202758384 | 0.169350466 | 0.145488167 | 0.127591879 | 0.113672932 | 0.102538124 | 0.093428144 | 0.085836785
6% 1.005000000 0.503753117 0.336672208 | 0.253132793 | 0.203009975 | 0.169595456 | 0.145728536 | 0.127828865 | 0.113907361 | 0.102770573 | 0.093659033 | 0.086066430
6.50% 1.005416667 0.504066158 0.336950947 | 0.253394561 | 0.203261704 | 0.169840613 | 0.145969101 | 0.128066077 | 0.114142044 | 0.103003306 | 0.093890236 | 0.086296417
7% 1.005833333 0.504379241 0.337229762 | 0.253656436 | 0.203513571 | 0.170085937 | 0.146209864 | 0.128303515 | 0.114376983 | 0.103236323 | 0.094121751 | 0.086526746
7.50% 1.006250000 0.504692368 0.337508653 | 0.253918419 | 0.203765576 | 0.170331429 | 0.146450823 | 0.128541179 | 0.114612177 | 0.103469624 | 0.094353580 | 0.086757417
8% 1.006666667 0.505005537 0.337787621 | 0.254180509 | 0.204017718 | 0.170577088 | 0.146691978 | 0.128779068 | 0.114847625 | 0.103703209 | 0.094585721 | 0.086988429
8.50% 1.007083333 0.505318750 0.338066666 | 0.254442707 | 0.204269998 | 0.170822914 | 0.146933330 | 0.129017184 | 0.115083328 | 0.103937077 | 0.094818174 | 0.087219782
9% 1.007500000 0.505632005 0.338345787 | 0.254705012 | 0.204522416 | 0.171068907 | 0.147174879 | 0.129255524 | 0.115319286 | 0.104171229 | 0.095050940 | 0.087451477
9.50% 1.007916667 0.505945303 0.338624984 | 0.254967425 | 0.204774970 | 0.171315067 | 0.147416623 | 0.129494090 | 0.115555497 | 0.104405663 | 0.095284017 | 0.087683512
10% 1.008333333 0.506258645 0.338904257 | 0.255229944 | 0.205027662 | 0.171561394 | 0.147658563 | 0.129732881 | 0.115791963 | 0.104640381 | 0.095517406 | 0.087915887
10.50% 1.008750000 0.506572029 0.339183606 | 0.255492571 | 0.205280491 | 0.171807888 | 0.147900700 | 0.129971896 | 0.116028683 | 0.104875381 | 0.095751107 | 0.088148603
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)

s 2 3 4 5 6 7 8 9 10 11 12

11% 1.009166667 0.506885456 0.339463032 | 0.255755305 | 0.205533457 | 0.172054548 | 0.148143032 | 0.130211137 | 0.116265656 | 0.105110664 | 0.095985119 | 0.088381659
11.50% 1.009583333 0.507198925 0.339742534 | 0.256018146 | 0.205786560 | 0.172301374 | 0.148385560 | 0.130450602 | 0.116502883 | 0.105346229 | 0.096219442 | 0.088615054
12% 1.010000000 0.507512438 0.340022111 | 0.256281094 | 0.206039800 | 0.172548367 | 0.148628283 | 0.130690292 | 0.116740363 | 0.105582077 | 0.096454076 | 0.088848789
12.50% 1.010416667 0.507825993 0.340301765 | 0.256544149 | 0.206293176 | 0.172795526 | 0.148871202 | 0.130930206 | 0.116978096 | 0.105818206 | 0.096689020 | 0.089082863
13% 1.010833333 0.508139591 0.340581495 | 0.256807310 | 0.206546690 | 0.173042851 | 0.149114315 | 0.131170344 | 0.117216083 | 0.106054617 | 0.096924275 | 0.089317276
13.50% 1.011250000 0.508453232 0.340861301 | 0.257070579 | 0.206800340 | 0.173290342 | 0.149357624 | 0.131410707 | 0.117454322 | 0.106291309 | 0.097159840 | 0.089552027
14% 1.011666667 0.508766915 0.341141182 | 0.257333954 | 0.207054126 | 0.173537999 | 0.149601128 | 0.131651293 | 0.117692814 | 0.106528283 | 0.097395715 | 0.089787118
14.50% 1.012083333 0.509080641 0.341421140 | 0.257597435 | 0.207308049 | 0.173785822 | 0.149844827 | 0.131892103 | 0.117931558 | 0.106765538 | 0.097631899 | 0.090022546
15% 1.012500000 0.509394410 0.341701173 | 0.257861023 | 0.207562108 | 0.174033810 | 0.150088721 | 0.132133136 | 0.118170555 | 0.107003074 | 0.097868393 | 0.090258312
15.50% 1.012916667 0.509708221 0.341981282 | 0.258124718 | 0.207816304 | 0.174281964 | 0.150332809 | 0.132374393 | 0.118409803 | 0.107240891 | 0.098105197 | 0.090494416
16% 1.013333333 0.510022075 0.342261466 | 0.258388519 | 0.208070636 | 0.174530284 | 0.150577092 | 0.132615874 | 0.118649304 | 0.107478988 | 0.098342309 | 0.090730858
16.50% 1.013750000 0.510335971 0.342541726 | 0.258652426 | 0.208325104 | 0.174778769 | 0.150821569 | 0.132857577 | 0.118889057 | 0.107717365 | 0.098579730 | 0.090967637
17% 1.014166667 0.510649910 0.342822062 | 0.258916440 | 0.208579708 | 0.175027419 | 0.151066240 | 0.133099504 | 0.119129061 | 0.107956023 | 0.098817460 | 0.091204752
17.50% 1.014583333 0.510963892 0.343102473 | 0.259180560 | 0.208834447 | 0.175276234 | 0.151311105 | 0.133341653 | 0.119369317 | 0.108194961 | 0.099055498 | 0.091442204
18% 1.015000000 0.511277916 0.343382960 | 0.259444786 | 0.209089323 | 0.175525215 | 0.151556165 | 0.133584025 | 0.119609823 | 0.108434178 | 0.099293844 | 0.091679993
18.50% 1.015416667 0.511591982 0.343663522 | 0.259709118 | 0.209344334 | 0.175774360 | 0.151801418 | 0.133826619 | 0.119850581 | 0.108673675 | 0.099532498 | 0.091918118
19% 1.015833333 0.511906091 0.343944160 | 0.259973556 | 0.209599482 | 0.176023670 | 0.152046864 | 0.134069436 | 0.120091590 | 0.108913451 | 0.099771460 | 0.092156578
19.50% 1.016250000 0.512220242 0.344224873 | 0.260238100 | 0.209854764 | 0.176273145 | 0.152292505 | 0.134312475 | 0.120332850 | 0.109153506 | 0.100010729 | 0.092395374
20% 1.016666667 0.512534435 0.344505661 | 0.260502750 | 0.210110182 | 0.176522784 | 0.152538338 | 0.134555736 | 0.120574360 | 0.109393840 | 0.100250305 | 0.092634506
20.50% 1.017083333 0.512848671 0.344786525 | 0.260767506 | 0.210365736 | 0.176772588 | 0.152784366 | 0.134799219 | 0.120816120 | 0.109634453 | 0.100490188 | 0.092873972
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)

s 2 3 4 5 6 7 8 9 10 11 12

21% 1.017500000 0.513162949 0.345067464 | 0.261032367 | 0.210621425 | 0.177022557 | 0.153030586 | 0.135042923 | 0.121058131 | 0.109875344 | 0.100730378 | 0.093113774
21.50% 1.017916667 0.513477270 0.345348477 | 0.261297334 | 0.210877249 | 0.177272689 | 0.153276999 | 0.135286850 | 0.121300391 | 0.110116514 | 0.100970874 | 0.093353910
22% 1.018333333 0.513791632 0.345629566 | 0.261562407 | 0.211133208 | 0.177522986 | 0.153523605 | 0.135530997 | 0.121542902 | 0.110357961 | 0.101211676 | 0.093594380
22.50% 1.018750000 0.514106037 0.345910730 | 0.261827585 | 0.211389302 | 0.177773447 | 0.153770404 | 0.135775366 | 0.121785662 | 0.110599687 | 0.101452785 | 0.093835184
23% 1.019166667 0.514420484 0.346191970 | 0.262092869 | 0.211645531 | 0.178024071 | 0.154017396 | 0.136019956 | 0.122028671 | 0.110841690 | 0.101694199 | 0.094076321
23.50% 1.019583333 0.514734974 0.346473284 | 0.262358258 | 0.211901895 | 0.178274860 | 0.154264580 | 0.136264767 | 0.122271930 | 0.111083970 | 0.101935918 | 0.094317792
24% 1.020000000 0.515049505 0.346754673 | 0.262623753 | 0.212158394 | 0.178525812 | 0.154511956 | 0.136509799 | 0.122515437 | 0.111326528 | 0.102177943 | 0.094559597
24.50% 1.020416667 0.515364079 0.347036136 | 0.262889352 | 0.212415028 | 0.178776928 | 0.154759525 | 0.136755052 | 0.122759194 | 0.111569363 | 0.102420272 | 0.094801734
25% 1.020833333 0.515678694 0.347317675 | 0.263155057 | 0.212671796 | 0.179028208 | 0.155007286 | 0.137000525 | 0.123003199 | 0.111812474 | 0.102662907 | 0.095044203
25.5% 1.021250000 0.515993352 0.347599289 | 0.263420867 | 0.212928698 | 0.179279651 | 0.155255238 | 0.137246218 | 0.123247453 | 0.112055862 | 0.102905846 | 0.095287005
26.0% 1.021666667 0.516308052 0.347880977 | 0.263686782 | 0.213185735 | 0.179531257 | 0.155503383 | 0.137492131 | 0.123491955 | 0.112299526 | 0.103149089 | 0.095530139
26.5% 1.022083333 0.516622793 0.348162740 | 0.263952803 | 0.213442907 | 0.179783026 | 0.155751719 | 0.137738265 | 0.123736706 | 0.112543467 | 0.103392636 | 0.095773605
27.0% 1.022500000 0.516937577 0.348444577 | 0.264218928 | 0.213700213 | 0.180034958 | 0.156000247 | 0.137984618 | 0.123981704 | 0.112787683 | 0.103636487 | 0.096017402
27.5% 1.022916667 0.517252403 0.348726489 | 0.264485158 | 0.213957652 | 0.180287054 | 0.156248966 | 0.138231191 | 0.124226950 | 0.113032175 | 0.103880641 | 0.096261530
28.0% 1.023333333 0.517567271 0.349008476 | 0.264751492 | 0.214215226 | 0.180539312 | 0.156497877 | 0.138477984 | 0.124472444 | 0.113276943 | 0.104125099 | 0.096505989
28.5% 1.023750000 0.517882180 0.349290537 | 0.265017932 | 0.214472934 | 0.180791733 | 0.156746979 | 0.138724996 | 0.124718185 | 0.113521985 | 0.104369859 | 0.096750778
29.0% 1.024166667 0.518197132 0.349572673 | 0.265284476 | 0.214730776 | 0.181044316 | 0.156996271 | 0.138972227 | 0.124964173 | 0.113767303 | 0.104614922 | 0.096995898
29.5% 1.024583333 0.518512125 0.349854883 | 0.265551124 | 0.214988752 | 0.181297063 | 0.157245755 | 0.139219677 | 0.125210408 | 0.114012896 | 0.104860288 | 0.097241348
30.0% 1.025000000 0.518827160 0.350137167 | 0.265817878 | 0.215246861 | 0.181549971 | 0.157495430 | 0.139467346 | 0.125456890 | 0.114258763 | 0.105105956 | 0.097487127
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Number of Payment periods (Months)

Interest

rate/annum 13 14 15 16 17 18 19 20 21 22 23 24

1% 0.077372542 0.071875806 0.067111975 | 0.062943630 | 0.059265686 | 0.055996408 | 0.053071271 | 0.050438654 | 0.048056768 | 0.045891421 | 0.043914371 | 0.042102080
1.50% 0.077597835 0.072100027 0.067335277 | 0.063166136 | 0.059487499 | 0.056217613 | 0.053291939 | 0.050658846 | 0.048276536 | 0.046110811 | 0.044133422 | 0.042320826
2% 0.077823502 0.072324650 0.067559009 | 0.063389103 | 0.059709801 | 0.056439335 | 0.053513154 | 0.050879614 | 0.048496909 | 0.046330835 | 0.044353136 | 0.042540263
2.50% 0.078049541 0.072549675 0.067783173 | 0.063612529 | 0.059932592 | 0.056661576 | 0.053734916 | 0.051100958 | 0.048717888 | 0.046551493 | 0.044573512 | 0.042760392
3% 0.078275953 0.072775102 0.068007768 | 0.063836415 | 0.060155871 | 0.056884334 | 0.053957224 | 0.051322877 | 0.048939470 | 0.046772783 | 0.044794550 | 0.042981212
3.50% 0.078502738 0.073000931 0.068232793 | 0.064060761 | 0.060379639 | 0.057107609 | 0.054180078 | 0.051545371 [ 0.049161656 | 0.046994707 | 0.045016249 | 0.043202722
4% 0.078729894 0.073227161 0.068458248 | 0.064285565 | 0.060603895 | 0.057331401 | 0.054403478 | 0.051768440 | 0.049384446 | 0.047217262 | 0.045238610 | 0.043424922
4.50% 0.078957423 0.073453791 0.068684133 | 0.064510828 | 0.060828638 | 0.057555710 | 0.054627424 | 0.051992083 | 0.049607838 | 0.047440450 | 0.045461631 | 0.043647812
5% 0.079185323 0.073680823 0.068910448 | 0.064736550 | 0.061053869 | 0.057780535 | 0.054851914 | 0.052216300 | 0.049831834 | 0.047664268 | 0.045685312 | 0.043871390
5.50% 0.079413595 0.073908254 0.069137191 | 0.064962729 | 0.061279586 | 0.058005875 | 0.055076949 | 0.052441089 | 0.050056431 | 0.047888718 | 0.045909653 | 0.044095656
6% 0.079642239 0.074136086 0.069364364 | 0.065189367 | 0.061505790 | 0.058231731 | 0.055302527 | 0.052666452 | 0.050281629 | 0.048113797 | 0.046134653 | 0.044320610
6.50% 0.079871253 0.074364318 0.069591965 | 0.065416462 | 0.061732480 | 0.058458101 | 0.055528650 | 0.052892387 [ 0.050507429 | 0.048339507 | 0.046360311 | 0.044546251
7% 0.080100638 0.074592949 0.069819995 | 0.065644014 | 0.061959657 | 0.058684986 | 0.055755315 | 0.053118894 | 0.050733829 | 0.048565845 | 0.046586627 | 0.044772579
7.50% 0.080330393 0.074821979 0.070048453 | 0.065872022 | 0.062187318 | 0.058912386 | 0.055982524 | 0.053345973 [ 0.050960830 | 0.048792813 | 0.046813601 | 0.044999593
8% 0.080560519 0.075051409 0.070277338 | 0.066100487 | 0.062415465 | 0.059140299 | 0.056210275 | 0.053573622 | 0.051188430 | 0.049020408 | 0.047041231 | 0.045227291
8.50% 0.080791015 0.075281237 0.070506651 | 0.066329409 | 0.062644096 | 0.059368725 | 0.056438568 | 0.053801842 [ 0.051416629 | 0.049248631 | 0.047269517 | 0.045455675
9% 0.081021880 0.075511463 0.070736391 | 0.066558785 | 0.062873212 | 0.059597664 | 0.056667402 | 0.054030632 | 0.051645427 | 0.049477482 | 0.047498459 | 0.045684742
9.50% 0.081253114 0.075742088 0.070966557 | 0.066788618 | 0.063102811 | 0.059827116 | 0.056896777 | 0.054259991 | 0.051874822 | 0.049706958 | 0.047728055 | 0.045914493
10% 0.081484718 0.075973110 0.071197150 | 0.067018905 | 0.063332895 | 0.060057080 | 0.057126693 | 0.054489920 | 0.052104816 | 0.049937061 | 0.047958306 | 0.046144926
10.50% 0.081716691 0.076204530 0.071428170 | 0.067249647 | 0.063563461 | 0.060287556 | 0.057357149 | 0.054720417 | 0.052335406 | 0.050167789 | 0.048189211 | 0.046376042
11% 0.081949032 0.076436347 0.071659614 | 0.067480843 | 0.063794510 | 0.060518542 | 0.057588145 | 0.054951482 | 0.052566592 | 0.050399142 | 0.048420768 | 0.046607838
11.50% 0.082181742 0.076668561 0.071891485 | 0.067712493 | 0.064026042 | 0.060750040 | 0.057819680 | 0.055183115 [ 0.052798375 | 0.050631118 | 0.048652978 | 0.046840315
12% 0.082414820 0.076901172 0.072123780 | 0.067944597 | 0.064258055 | 0.060982048 | 0.058051754 | 0.055415315 | 0.053030752 | 0.050863718 | 0.048885840 | 0.047073472
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Number of Payment periods (Months)

:';iz;zsntnum 13 13 15 16 17 18 19 70 71 72 73 74

12.50% 0.082648265 | 0.077134179 | 0.072356500 | 0.068177154 | 0.064490550 | 0.061214566 | 0.058284365 | 0.055648081 | 0.053263725 | 0.051096942 | 0.049119353 | 0.047307308
3% 0082882078 | 0.077367581 | 0.072589645 | 0.068410163 | 0.064723526 | 0.061447593 | 0.058517515 | 0.055881413 | 0.053497291 | 0.051330787 | 0.049353516 | 0.047541823
13.50% 0083116258 | 0.077601380 | 0.072823214 | 0.068643625 | 0.064956983 | 0.061681129 | 0.058751202 | 0.056115311 | 0.053731451 | 0.051565254 | 0.049588328 | 0.047777015
14% 0.083350805 | 0.077835574 | 0.073057206 | 0.068877539 | 0.065190920 | 0.061915174 | 0.058985425 | 0.056349773 | 0.053966204 | 0.051800342 | 0.049823790 | 0.048012883
14.50% 0.083585710 | 0.078070163 | 0.073291622 | 0.069111905 | 0.065425338 | 0.062149727 | 0.059220184 | 0.056584799 | 0.054201549 | 0.052036050 | 0.050059899 | 0.048249428
15% 0083820999 | 0.078305146 | 0.073526460 | 0.069346722 | 0.065660234 | 0.062384787 | 0.050455480 | 0.056820390 | 0.054437485 | 0.052272377 | 0.050296656 | 0.048486648
15.50% 0.084056646 | 0.078540524 | 0.073761722 | 0.069581990 | 0.065895610 | 0.062620355 | 0.059691310 | 0.057056543 | 0.054674013 | 0.052509324 | 0.050534060 | 0.048724542
16% 0.084297658 | 0.078776296 | 0.073997405 | 0.069817708 | 0.066131464 | 0.062856429 | 0.059927675 | 0.057293259 | 0.054911131 | 0.052746888 | 0.050772109 | 0.048963111
16.50% 0.084529035 | 0.079012462 | 0.074233511 | 0.070053877 | 0.066367796 | 0.063093009 | 0.060164574 | 0.057530537 | 0.055148839 | 0.052985071 | 0.051010804 | 0.049202351
7% 0084765778 | 0.079249021 | 0.074470038 | 0.070290495 | 0.066604606 | 0.063330095 | 0.060402007 | 0.057768376 | 0.055387136 | 0.053223870 | 0.051250144 | 0.049442264
17.50% 0.085002885 | 0.079485974 | 0.074706986 | 0.070527562 | 0.066841893 | 0.063567686 | 0.060639972 | 0.058006776 | 0.055626022 | 0.053463285 | 0.051490126 | 0.049682848
18% 0.085040357 | 0.079723319 | 0.074944356 | 0.070765078 | 0.067079657 | 0.063805782 | 0.060878470 | 0.058245736 | 0.055865495 | 0.053703315 | 0.051730752 | 0.049924102
18.50% 0.085478194 | 0.079961056 | 0.075182145 | 0.071003042 | 0.067317897 | 0.064044382 | 0.061117500 | 0.058485255 | 0.056105555 | 0.053943960 | 0.051972020 | 0.050166025
19% 0085716394 | 0.080199186 | 0.075420355 | 0.071241455 | 0.067556613 | 0.064283485 | 0.061357061 | 0.058725334 | 0.056346202 | 0.054185219 | 0.052213929 | 0.050408617
19.50% 0.085954955 | 0.080437707 | 0.075658984 | 0.071480315 | 0.067795805 | 0.064523092 | 0.061597153 | 0.058965971 | 0.056587435 | 0.054427091 | 0.052456478 | 0.050651877
20% 0.086193886 | 0.080676620 | 0.075898033 | 0.071719622 | 0.068035471 | 0.064763201 | 0.061837775 | 0.059207165 | 0.056829252 | 0.054669576 | 0.052699667 | 0.050895803
20.50% 0.086433177 | 0.080915923 | 0.076137501 | 0.071959376 | 0.068275612 | 0.065003812 | 0.062078927 | 0.059448917 | 0.057071654 | 0.054912671 | 0.052943494 | 0.051140394
21% 0.086672830 | 0.081155618 | 0.076377387 | 0.072199576 | 0.068516226 | 0.065244924 | 0.062320607 | 0.059691225 | 0.057314640 | 0.055156378 | 0.053187960 | 0.051385651
21.50% 0.086912846 | 0.081395703 | 0.076617692 | 0.072440223 | 0.068757315 | 0.065486538 | 0.062562816 | 0.050934088 | 0.057558208 | 0.055400695 | 0.053433062 | 0.051631571
22% 0087153225 | 0.081636178 | 0.076858414 | 0.072681314 | 0.068998876 | 0.065728652 | 0.062805553 | 0.060177507 | 0.057802359 | 0.055645621 | 0.053678800 | 0.051878155
22.50% 0.087393965 | 0.081877042 | 0.077099553 | 0.072922851 | 0.069240910 | 0.065971266 | 0.063048817 | 0.060421480 | 0.058047091 | 0.055891155 | 0.053925174 | 0.052125400
23% 0087635066 | 0.082118296 | 0.077341110 | 0.073164832 | 0.069483415 | 0.066214380 | 0.063292608 | 0.060666006 | 0.058292404 | 0.056137297 | 0.054172182 | 0.052373306
23.50% 0.087876520 | 0.082359939 | 0.077583083 | 0.073407257 | 0.069726393 | 0.066457992 | 0.063536924 | 0.060911086 | 0.058538297 | 0.056384046 | 0.054419824 | 0.052621872
24% 0088118353 | 0.082601970 | 0.077825472 | 0.073650126 | 0.069969841 | 0.066702102 | 0.063781766 | 0.061156718 | 0.058784769 | 0.056631401 | 0.054668098 | 0.052871097
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Number of Payment periods (Months)

Interest

rate/annum 13 14 15 16 17 18 19 20 21 22 23 24

24.50% 0.088360537 0.082844390 0.078068277 | 0.073893438 | 0.070213760 | 0.066946710 | 0.064027133 | 0.061402902 | 0.059031819 | 0.056879360 | 0.054917003 | 0.053120980
25% 0.088603082 0.083087197 0.078311498 | 0.074137193 | 0.070458148 | 0.067191815 | 0.064273024 | 0.061649637 | 0.059279448 | 0.057127924 | 0.055166539 | 0.053371520
25.5% 0.088845986 0.083330392 0.078555133 | 0.074381390 | 0.070703006 | 0.067437417 | 0.064519438 | 0.061896921 | 0.059527653 | 0.057377092 | 0.055416705 | 0.053622716
26.0% 0.089089250 0.083573975 0.078799183 | 0.074626029 | 0.070948334 | 0.067683515 | 0.064766375 | 0.062144756 | 0.059776434 | 0.057626862 | 0.055667500 | 0.053874567
26.5% 0.089332874 0.083817944 0.079043647 | 0.074871109 | 0.071194129 | 0.067930108 | 0.065013834 | 0.062393139 | 0.060025790 | 0.057877233 | 0.055918923 | 0.054127072
27.0% 0.089576856 0.084062299 0.079288525 | 0.075116630 | 0.071440393 | 0.068177196 | 0.065261815 | 0.062642071 | 0.060275721 | 0.058128206 | 0.056170972 | 0.054380229
27.5% 0.089821197 0.084307040 0.079533816 | 0.075362592 | 0.071687123 | 0.068424778 | 0.065510317 | 0.062891550 | 0.060526226 | 0.058379778 | 0.056423648 | 0.054634038
28.0% 0.090065897 0.084552167 0.079779520 | 0.075608993 | 0.071934321 | 0.068672854 | 0.065759339 | 0.063141575 | 0.060777304 | 0.058631949 | 0.056676948 | 0.054888498
28.5% 0.090310954 0.084797680 0.080025636 | 0.075855834 | 0.072181985 | 0.068921422 | 0.066008880 | 0.063392146 | 0.061028954 | 0.058884719 | 0.056930872 | 0.055143607
29.0% 0.090556369 0.085043577 0.080272165 | 0.076103114 | 0.072430115 | 0.069170483 | 0.066258941 | 0.063643263 | 0.061281175 | 0.059138085 | 0.057185419 | 0.055399364
29.5% 0.090802141 0.085289859 0.080519105 | 0.076350832 | 0.072678710 | 0.069420036 | 0.066509519 | 0.063894924 | 0.061533966 | 0.059392048 | 0.057440588 | 0.055655769
30.0% 0.091048271 0.085536525 0.080766456 | 0.076598989 | 0.072927770 | 0.069670081 | 0.066760615 | 0.064147129 | 0.061787327 | 0.059646606 | 0.057696378 | 0.055912820
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)
rate/annum
25 26 27 28 29 30 31 32 33 34 35 36

1% 0.040434777 0.038895733 0.037470695 | 0.036147451 | 0.034915469 | 0.033765622 | 0.032689963 | 0.031681537 | 0.030734230 | 0.029842651 | 0.029002023 | 0.028208099
1.50% 0.040653248 0.039113955 0.037688694 | 0.036365246 | 0.035133079 | 0.033983066 | 0.032907255 | 0.031898691 | 0.030951260 | 0.030059567 | 0.029218836 | 0.028424820
2% 0.040872439 0.039332928 0.037907471 | 0.036583849 | 0.035351527 | 0.034201375 | 0.033125442 | 0.032116769 | 0.031169241 | 0.030277464 | 0.029436659 | 0.028642579
2.50% 0.041092351 0.039552649 0.038127026 | 0.036803258 | 0.035570810 | 0.034420549 | 0.033344522 | 0.032335769 | 0.031388174 | 0.030496342 | 0.029655492 | 0.028861376
3% 0.041312983 0.039773119 0.038347358 | 0.037023474 | 0.035790928 | 0.034640587 | 0.033564494 | 0.032555690 | 0.031608057 | 0.030716198 | 0.029875332 | 0.029081210
3.50% 0.041534334 0.039994337 0.038568467 | 0.037244496 | 0.036011881 | 0.034861488 | 0.033785359 | 0.032776533 | 0.031828891 | 0.030937033 | 0.030096180 | 0.029302080
4% 0.041756403 0.040216303 0.038790353 | 0.037466322 | 0.036233668 | 0.035083252 | 0.034007116 | 0.032998296 | 0.032050673 | 0.031158846 | 0.030318034 | 0.029523985
4.50% 0.041979191 0.040439016 0.039013014 | 0.037688953 | 0.036456288 | 0.035305877 | 0.034229763 | 0.033220978 | 0.032273403 | 0.031381636 | 0.030540894 | 0.029746924
5% 0.042202696 0.040662475 0.039236451 | 0.037912388 | 0.036679740 | 0.035529364 | 0.034453300 | 0.033444579 | 0.032497080 | 0.031605401 | 0.030764758 | 0.029970897
5.50% 0.042426918 0.040886679 0.039460661 | 0.038136626 | 0.036904024 | 0.035753712 | 0.034677725 | 0.033669097 | 0.032721704 | 0.031830142 | 0.030989626 | 0.030195902
6% 0.042651857 0.041111629 0.039685646 | 0.038361666 | 0.037129139 | 0.035978918 | 0.034903039 | 0.033894532 | 0.032947273 | 0.032055856 | 0.031215496 | 0.030421937
6.50% 0.042877511 0.041337323 0.039911403 | 0.038587508 | 0.037355084 | 0.036204984 | 0.035129241 | 0.034120883 | 0.033173786 | 0.032282543 | 0.031442367 | 0.030649003
7% 0.043103881 0.041563761 0.040137932 | 0.038814151 | 0.037581859 | 0.036431907 | 0.035356328 | 0.034348149 | 0.033401242 | 0.032510202 | 0.031670239 | 0.030877097
7.50% 0.043330964 0.041790941 0.040365233 | 0.039041593 | 0.037809461 | 0.036659688 | 0.035584301 | 0.034576329 | 0.033629641 | 0.032738831 | 0.031899109 | 0.031106218
8% 0.043558762 0.042018864 0.040593305 | 0.039269835 | 0.038037892 | 0.036888324 | 0.035813159 | 0.034805421 | 0.033858981 | 0.032968430 | 0.032128978 | 0.031336365
8.50% 0.043787273 0.042247528 0.040822147 | 0.039498875 | 0.038267149 | 0.037117815 | 0.036042899 | 0.035035425 | 0.034089261 | 0.033198997 | 0.032359842 | 0.031567537
9% 0.044016496 0.042476934 0.041051758 | 0.039728712 | 0.038497232 | 0.037348161 | 0.036273523 | 0.035266340 | 0.034320480 | 0.033430531 | 0.032591702 | 0.031799733
9.50% 0.044246430 0.042707079 0.041282137 | 0.039959347 | 0.038728140 | 0.037579359 | 0.036505027 | 0.035498164 | 0.034552636 | 0.033663031 | 0.032824556 | 0.032032950
10% 0.044477076 0.042937963 0.041513284 | 0.040190777 | 0.038959872 | 0.037811410 | 0.036737412 | 0.035730896 | 0.034785729 | 0.033896495 | 0.033058402 | 0.032267187
10.50% 0.044708432 0.043169586 0.041745197 | 0.040423001 | 0.039192427 | 0.038044312 | 0.036970676 | 0.035964536 | 0.035019756 | 0.034130923 | 0.033293239 | 0.032502444
11% 0.044940497 0.043401947 0.041977876 | 0.040656020 | 0.039425804 | 0.038278064 | 0.037204818 | 0.036199082 | 0.035254718 | 0.034366312 | 0.033529066 | 0.032738717
11.50% 0.045173271 0.043635044 0.042211321 | 0.040889832 | 0.039660002 | 0.038512665 | 0.037439836 | 0.036434532 | 0.035490612 | 0.034602661 | 0.033765881 | 0.032976006
12% 0.045406753 0.043868878 0.042445529 | 0.041124436 | 0.039895020 | 0.038748113 | 0.037675731 | 0.036670886 | 0.035727438 | 0.034839969 | 0.034003682 | 0.033214310
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LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)
rate/annum
25 26 27 28 29 30 31 32 33 34 35 36

12.50% 0.045640943 0.044103446 0.042680500 | 0.041359830 | 0.040130856 | 0.038984408 | 0.037912500 | 0.036908142 | 0.035965193 | 0.035078235 | 0.034242468 | 0.033453626
13% 0.045875838 0.044338749 0.042916233 | 0.041596015 | 0.040367511 | 0.039221549 | 0.038150142 | 0.037146298 | 0.036203877 | 0.035317456 | 0.034482237 | 0.033693952
13.50% 0.046111439 0.044574785 0.043152728 | 0.041832989 | 0.040604982 | 0.039459534 | 0.038388656 | 0.037385355 | 0.036443487 | 0.035557632 | 0.034722988 | 0.033935287
14% 0.046347745 0.044811554 0.043389983 | 0.042070750 | 0.040843269 | 0.039698363 | 0.038628040 | 0.037625309 | 0.036684023 | 0.035798761 | 0.034964719 | 0.034177630
14.50% 0.046584754 0.045049054 0.043627997 | 0.042309299 | 0.041082370 | 0.039938033 | 0.038868294 | 0.037866160 | 0.036925483 | 0.036040840 | 0.035207428 | 0.034420977
15% 0.046822467 0.045287285 0.043866769 | 0.042548633 | 0.041322284 | 0.040178543 | 0.039109416 | 0.038107906 | 0.037167865 | 0.036283869 | 0.035451114 | 0.034665329
15.50% 0.047060881 0.045526246 0.044106299 | 0.042788752 | 0.041563010 | 0.040419894 | 0.039351404 | 0.038350545 | 0.037411168 | 0.036527846 | 0.035695774 | 0.034910681
16% 0.047299997 0.045765935 0.044346585 | 0.043029654 | 0.041804548 | 0.040662082 | 0.039594258 | 0.038594077 | 0.037655390 | 0.036772769 | 0.035941408 | 0.035157033
16.50% 0.047539813 0.046006352 0.044587625 | 0.043271339 | 0.042046895 | 0.040905107 | 0.039837975 | 0.038838500 | 0.037900530 | 0.037018636 | 0.036188012 | 0.035404383
17% 0.047780329 0.046247496 0.044829420 | 0.043513805 | 0.042290050 | 0.041148967 | 0.040082555 | 0.039083812 | 0.038146585 | 0.037265446 | 0.036435585 | 0.035652728
17.50% 0.048021542 0.046489366 0.045071968 | 0.043757051 | 0.042534012 | 0.041393661 | 0.040327995 | 0.039330012 | 0.038393555 | 0.037513196 | 0.036684125 | 0.035902066
18% 0.048263454 0.046731960 0.045315268 | 0.044001076 | 0.042778780 | 0.041639188 | 0.040574295 | 0.039577097 | 0.038641438 | 0.037761886 | 0.036933630 | 0.036152396
18.50% 0.048506062 0.046975278 0.045559319 | 0.044245879 | 0.043024353 | 0.041885546 | 0.040821453 | 0.039825067 | 0.038890230 | 0.038011512 | 0.037184099 | 0.036403714
19% 0.048749366 0.047219319 0.045804119 | 0.044491458 | 0.043270729 | 0.042132734 | 0.041069467 | 0.040073919 | 0.039139932 | 0.038262073 | 0.037435528 | 0.036656020
19.50% 0.048993364 0.047464081 0.046049667 | 0.044737813 | 0.043517906 | 0.042380751 | 0.041318336 | 0.040323653 | 0.039390541 | 0.038513567 | 0.037687917 | 0.036909310
20% 0.049238056 0.047709564 0.046295963 | 0.044984941 | 0.043765884 | 0.042629594 | 0.041568058 | 0.040574265 | 0.039642056 | 0.038765993 | 0.037941262 | 0.037163583
20.50% 0.049483440 0.047955766 0.046543005 | 0.045232842 | 0.044014662 | 0.042879263 | 0.041818631 | 0.040825756 | 0.039894474 | 0.039019348 | 0.038195562 | 0.037418836
21% 0.049729516 0.048202687 0.046790792 | 0.045481514 | 0.044264236 | 0.043129755 | 0.042070055 | 0.041078122 | 0.040147793 | 0.039273630 | 0.038450815 | 0.037675067
21.50% 0.049976283 0.048450324 0.047039322 | 0.045730957 | 0.044514608 | 0.043381070 | 0.042322326 | 0.041331362 | 0.040402012 | 0.039528837 | 0.038707018 | 0.037932274
22% 0.050223739 0.048698678 0.047288595 | 0.045981168 | 0.044765773 | 0.043633205 | 0.042575444 | 0.041585474 | 0.040657128 | 0.039784966 | 0.038964169 | 0.038190453
22.50% 0.050471884 0.048947747 0.047538609 | 0.046232146 | 0.045017733 | 0.043886160 | 0.042829407 | 0.041840456 | 0.040913141 | 0.040042017 | 0.039222266 | 0.038449603
23% 0.050720716 0.049197529 0.047789363 | 0.046483891 | 0.045270484 | 0.044139932 | 0.043084213 | 0.042096307 | 0.041170046 | 0.040299987 | 0.039481307 | 0.038709722
23.50% 0.050970235 0.049448024 0.048040856 | 0.046736400 | 0.045524025 | 0.044394520 | 0.043339860 | 0.042353025 | 0.041427844 | 0.040558873 | 0.039741289 | 0.038970806
24% 0.051220438 0.049699231 0.048293086 | 0.046989672 | 0.045778355 | 0.044649922 | 0.043596347 | 0.042610607 | 0.041686531 | 0.040818673 | 0.040002209 | 0.039232853
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FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)
rate/annum
25 26 27 28 29 30 31 32 33 34 35 36

24.50% 0.051471326 0.049951147 0.048546052 | 0.047243706 | 0.046033473 | 0.044906137 | 0.043853672 | 0.042869052 | 0.041946106 | 0.041079385 | 0.040264066 | 0.039495860
25% 0.051722897 0.050203773 0.048799753 | 0.047498500 | 0.046289376 | 0.045163163 | 0.044111833 | 0.043128358 | 0.042206566 | 0.041341007 | 0.040526857 | 0.039759826
25.5% 0.051975150 0.050457106 0.049054188 | 0.047754053 | 0.046546063 | 0.045420998 | 0.044370827 | 0.043388523 | 0.042467909 | 0.041603537 | 0.040790580 | 0.040024747
26.0% 0.052228084 0.050711146 0.049309354 | 0.048010363 | 0.046803533 | 0.045679641 | 0.044630654 | 0.043649544 | 0.042730134 | 0.041866972 | 0.041055231 | 0.040290621
26.5% 0.052481697 0.050965891 0.049565251 | 0.048267430 | 0.047061784 | 0.045939090 | 0.044891312 | 0.043911420 | 0.042993237 | 0.042131309 | 0.041320809 | 0.040557444
27.0% 0.052735989 0.051221341 0.049821877 | 0.048525251 | 0.047320814 | 0.046199342 | 0.045152798 | 0.044174149 | 0.043257217 | 0.042396548 | 0.041587312 | 0.040825215
27.5% 0.052990958 0.051477492 0.050079232 | 0.048783824 | 0.047580622 | 0.046460397 | 0.045415110 | 0.044437729 | 0.043522071 | 0.042662684 | 0.041854735 | 0.041093931
28.0% 0.053246603 0.051734346 0.050337313 | 0.049043149 | 0.047841206 | 0.046722252 | 0.045678247 | 0.044702157 | 0.043787798 | 0.042929716 | 0.042123077 | 0.041363588
28.5% 0.053502923 0.051991899 0.050596118 | 0.049303224 | 0.048102565 | 0.046984906 | 0.045942207 | 0.044967432 | 0.044054395 | 0.043197641 | 0.042392336 | 0.041634184
29.0% 0.053759917 0.052250151 0.050855648 | 0.049564048 | 0.048364695 | 0.047248357 | 0.046206988 | 0.045233550 | 0.044321859 | 0.043466457 | 0.042662508 | 0.041905716
29.5% 0.054017583 0.052509101 0.051115900 | 0.049825618 | 0.048627597 | 0.047512602 | 0.046472587 | 0.045500511 | 0.044590189 | 0.043736161 | 0.042933591 | 0.042178181
30.0% 0.054275921 0.052768747 0.051376872 | 0.050087933 | 0.048891268 | 0.047777641 | 0.046739002 | 0.045768312 | 0.044859382 | 0.044006751 | 0.043205582 | 0.042451577
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Interest Number of Payment periods (Months)
rate/annum
37 38 39 40 41 42 43 44 45 46 47 48

1% 0.027457094 0.026745618 0.026070631 | 0.025429396 | 0.024819443 | 0.024238539 | 0.023684657 | 0.023155953 | 0.022650750 | 0.022167515 | 0.021704845 | 0.021261456
1.50% 0.027673730 0.026962178 0.026287123 | 0.025645827 | 0.025035820 | 0.024454867 | 0.023900941 | 0.023372200 | 0.022866964 | 0.022383700 | 0.021921006 | 0.021477597
2% 0.027891434 0.027179835 0.026504740 | 0.025863412 | 0.025253379 | 0.024672406 | 0.024118466 | 0.023589716 | 0.023084476 | 0.022601213 | 0.022138524 | 0.021695124
2.50% 0.028110204 0.027398587 0.026723482 | 0.026082150 | 0.025472120 | 0.024891157 | 0.024337231 | 0.023808501 | 0.023303286 | 0.022820052 | 0.022357397 | 0.021914034
3% 0.028330041 0.027618435 0.026943348 | 0.026302041 | 0.025692043 | 0.025111117 | 0.024557235 | 0.024028553 | 0.023523392 | 0.023040216 | 0.022577623 | 0.022134327
3.50% 0.028550942 0.027839375 0.027164335 | 0.026523083 | 0.025913145 | 0.025332286 | 0.024778476 | 0.024249872 | 0.023744793 | 0.023261704 | 0.022799202 | 0.022356001
4% 0.028772907 0.028061409 0.027386445 | 0.026745275 | 0.026135427 | 0.025554663 | 0.025000954 | 0.024472456 | 0.023967487 | 0.023484514 | 0.023022132 | 0.022579055
4.50% 0.028995936 0.028284534 0.027609674 | 0.026968616 | 0.026358885 | 0.025778245 | 0.025224666 | 0.024696303 | 0.024191474 | 0.023708645 | 0.023246411 | 0.022803486
5% 0.029220025 0.028508749 0.027834022 | 0.027193104 | 0.026583520 | 0.026003033 | 0.025449612 | 0.024921411 | 0.024416751 | 0.023934094 | 0.023472038 | 0.023029294
5.50% 0.029445176 0.028734054 0.028059489 | 0.027418739 | 0.026809330 | 0.026229024 | 0.025675789 | 0.025147781 | 0.024643317 | 0.024160861 | 0.023699010 | 0.023256475
6% 0.029671386 0.028960446 0.028286071 | 0.027645519 | 0.027036313 | 0.026456216 | 0.025903197 | 0.025375409 | 0.024871170 | 0.024388944 | 0.023927326 | 0.023485029
6.50% 0.029898654 0.029187926 0.028513769 | 0.027873442 | 0.027264468 | 0.026684609 | 0.026131833 | 0.025604293 | 0.025100308 | 0.024618340 | 0.024156984 | 0.023714953
7% 0.030126980 0.029416490 0.028742581 | 0.028102507 | 0.027493794 | 0.026914201 | 0.026361696 | 0.025834433 | 0.025330729 | 0.024849047 | 0.024387982 | 0.023946245
7.50% 0.030356360 0.029646139 0.028972504 | 0.028332713 | 0.027724288 | 0.027144989 | 0.026592785 | 0.026065827 | 0.025562432 | 0.025081064 | 0.024620317 | 0.024178902
8% 0.030586796 0.029876870 0.029203539 | 0.028564057 | 0.027955949 | 0.027376973 | 0.026825096 | 0.026298471 | 0.025795414 | 0.025314388 | 0.024853988 | 0.024412922
8.50% 0.030818283 0.030108682 0.029435682 | 0.028796539 | 0.028188775 | 0.027610150 | 0.027058629 | 0.026532365 | 0.026029673 | 0.025549018 | 0.025088991 | 0.024648303
9% 0.031050823 0.030341573 0.029668933 | 0.029030156 | 0.028422765 | 0.027844518 | 0.027293380 | 0.026767505 | 0.026265207 | 0.025784949 | 0.025325324 | 0.024885042
9.50% 0.031284412 0.030575542 0.029903289 | 0.029264907 | 0.028657916 | 0.028080075 | 0.027529349 | 0.027003890 | 0.026502014 | 0.026022181 | 0.025562985 | 0.025123137
10% 0.031519049 0.030810588 0.030138750 | 0.029500789 | 0.028894227 | 0.028316819 | 0.027766533 | 0.027241518 | 0.026740090 | 0.026260711 | 0.025801972 | 0.025362583
10.50% 0.031754733 0.031046707 0.030375313 | 0.029737802 | 0.029131695 | 0.028554749 | 0.028004929 | 0.027480386 | 0.026979434 | 0.026500535 | 0.026042280 | 0.025603380
11% 0.031991463 0.031283900 0.030612976 | 0.029975942 | 0.029370318 | 0.028793861 | 0.028244536 | 0.027720492 | 0.027220043 | 0.026741651 | 0.026283908 | 0.025845523
11.50% 0.032229235 0.031522163 0.030851737 | 0.030215208 | 0.029610095 | 0.029034155 | 0.028485351 | 0.027961833 | 0.027461915 | 0.026984057 | 0.026526853 | 0.026089009
12% 0.032468049 0.031761496 0.031091595 | 0.030455598 | 0.029851023 | 0.029275626 | 0.028727371 | 0.028204406 | 0.027705046 | 0.027227750 | 0.026771110 | 0.026333835

133




LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)
rate/annum
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12.50% 0.032707903 0.032001895 0.031332548 | 0.030697110 | 0.030093100 | 0.029518273 | 0.028970593 | 0.028448209 | 0.027949433 | 0.027472726 | 0.027016678 | 0.026579999
13% 0.032948795 0.032243360 0.031574592 | 0.030939741 | 0.030336323 | 0.029762094 | 0.029215017 | 0.028693239 | 0.028195075 | 0.027718983 | 0.027263554 | 0.026827496
13.50% 0.033190723 0.032485888 0.031817727 | 0.031183489 | 0.030580691 | 0.030007086 | 0.029460638 | 0.028939494 | 0.028441967 | 0.027966517 | 0.027511733 | 0.027076323
14% 0.033433685 0.032729477 0.032061950 | 0.031428352 | 0.030826200 | 0.030253246 | 0.029707454 | 0.029186970 | 0.028690107 | 0.028215325 | 0.027761212 | 0.027326476
14.50% 0.033677679 0.032974126 0.032307259 | 0.031674328 | 0.031072848 | 0.030500572 | 0.029955462 | 0.029435665 | 0.028939492 | 0.028465404 | 0.028011988 | 0.027577953
15% 0.033922703 0.033219831 0.032553652 | 0.031921414 | 0.031320633 | 0.030749061 | 0.030204659 | 0.029685575 | 0.029190119 | 0.028716750 | 0.028264057 | 0.027830748
15.50% 0.034168756 0.033466591 0.032801126 | 0.032169608 | 0.031569552 | 0.030998710 | 0.030455043 | 0.029936697 | 0.029441983 | 0.028969360 | 0.028517417 | 0.028084859
16% 0.034415835 0.033714403 0.033049678 | 0.032418906 | 0.031819602 | 0.031249516 | 0.030706610 | 0.030189028 | 0.029695083 | 0.029223231 | 0.028772062 | 0.028340281
16.50% 0.034663938 0.033963266 0.033299308 | 0.032669308 | 0.032070781 | 0.031501477 | 0.030959357 | 0.030442566 | 0.029949414 | 0.029478359 | 0.029027989 | 0.028597010
17% 0.034913062 0.034213177 0.033550011 | 0.032920809 | 0.032323085 | 0.031754589 | 0.031213281 | 0.030697306 | 0.030204973 | 0.029734740 | 0.029285194 | 0.028855042
17.50% 0.035163206 0.034464133 0.033801786 | 0.033173408 | 0.032576513 | 0.032008851 | 0.031468380 | 0.030953245 | 0.030461756 | 0.029992370 | 0.029543674 | 0.029114374
18% 0.035414367 0.034716133 0.034054630 | 0.033427102 | 0.032831061 | 0.032264257 | 0.031724649 | 0.031210380 | 0.030719760 | 0.030251246 | 0.029803424 | 0.029375000
18.50% 0.035666544 0.034969173 0.034308540 | 0.033681887 | 0.033086726 | 0.032520806 | 0.031982085 | 0.031468708 | 0.030978982 | 0.030511363 | 0.030064440 | 0.029636916
19% 0.035919733 0.035223252 0.034563514 | 0.033937761 | 0.033343505 | 0.032778494 | 0.032240686 | 0.031728224 | 0.031239416 | 0.030772718 | 0.030326718 | 0.029900118
19.50% 0.036173932 0.035478366 0.034819549 | 0.034194722 | 0.033601396 | 0.033037318 | 0.032500447 | 0.031988925 | 0.031501060 | 0.031035307 | 0.030590253 | 0.030164602
20% 0.036429139 0.035734514 0.035076642 | 0.034452766 | 0.033860394 | 0.033297275 | 0.032761366 | 0.032250808 | 0.031763910 | 0.031299125 | 0.030855042 | 0.030430362
20.50% 0.036685352 0.035991692 0.035334791 | 0.034711890 | 0.034120498 | 0.033558361 | 0.033023438 | 0.032513868 | 0.032027961 | 0.031564169 | 0.031121079 | 0.030697395
21% 0.036942567 0.036249898 0.035593993 | 0.034972091 | 0.034381703 | 0.033820574 | 0.033286660 | 0.032778103 | 0.032293209 | 0.031830434 | 0.031388361 | 0.030965695
21.50% 0.037200783 0.036509129 0.035854244 | 0.035233367 | 0.034644006 | 0.034083908 | 0.033551028 | 0.033043507 | 0.032559651 | 0.032097915 | 0.031656883 | 0.031235258
22% 0.037459997 0.036769383 0.036115542 | 0.035495713 | 0.034907405 | 0.034348362 | 0.033816539 | 0.033310077 | 0.032827283 | 0.032366609 | 0.031926639 | 0.031506078
22.50% 0.037720206 0.037030656 0.036377884 | 0.035759128 | 0.035171895 | 0.034613931 | 0.034083189 | 0.033577810 | 0.033096099 | 0.032636510 | 0.032197626 | 0.031778151
23% 0.037981408 0.037292947 0.036641267 | 0.036023608 | 0.035437474 | 0.034880612 | 0.034350974 | 0.033846700 | 0.033366097 | 0.032907615 | 0.032469839 | 0.032051472
23.50% 0.038243600 0.037556251 0.036905688 | 0.036289149 | 0.035704138 | 0.035148401 | 0.034619890 | 0.034116745 | 0.033637270 | 0.033179918 | 0.032743273 | 0.032326035
24% 0.038506779 0.037820566 0.037171144 | 0.036555748 | 0.035971884 | 0.035417295 | 0.034889933 | 0.034387939 | 0.033909616 | 0.033453416 | 0.033017922 | 0.032601836
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24.50% 0.038770942 0.038085890 0.037437631 | 0.036823402 | 0.036240707 | 0.035687289 | 0.035161100 | 0.034660279 | 0.034183130 | 0.033728103 | 0.033293782 | 0.032878868
25% 0.039036088 0.038352219 0.037705147 | 0.037092108 | 0.036510605 | 0.035958380 | 0.035433386 | 0.034933760 | 0.034457806 | 0.034003975 | 0.033570848 | 0.033157128
25.5% 0.039302212 0.038619550 0.037973689 | 0.037361862 | 0.036781573 | 0.036230565 | 0.035706787 | 0.035208378 | 0.034733641 | 0.034281026 | 0.033849115 | 0.033436610
26.0% 0.039569312 0.038887880 0.038243252 | 0.037632660 | 0.037053609 | 0.036503838 | 0.035981299 | 0.035484129 | 0.035010630 | 0.034559252 | 0.034128578 | 0.033717307
26.5% 0.039837385 0.039157207 0.038513834 | 0.037904500 | 0.037326708 | 0.036778197 | 0.036256918 | 0.035761008 | 0.035288768 | 0.034838649 | 0.034409231 | 0.033999215
27.0% 0.040106429 0.039427526 0.038785432 | 0.038177378 | 0.037600867 | 0.037053637 | 0.036533640 | 0.036039010 | 0.035568051 | 0.035119210 | 0.034691069 | 0.034282328
27.5% 0.040376440 0.039698836 0.039058042 | 0.038451290 | 0.037876081 | 0.037330155 | 0.036811460 | 0.036318132 | 0.035848473 | 0.035400931 | 0.034974088 | 0.034566640
28.0% 0.040647415 0.039971132 0.039331660 | 0.038726232 | 0.038152348 | 0.037607745 | 0.037090374 | 0.036598369 | 0.036130031 | 0.035683808 | 0.035258280 | 0.034852147
28.5% 0.040919352 0.040244411 0.039606284 | 0.039002201 | 0.038429662 | 0.037886405 | 0.037370378 | 0.036879715 | 0.036412718 | 0.035967833 | 0.035543642 | 0.035138841
29.0% 0.041192247 0.040518671 0.039881910 | 0.039279194 | 0.038708021 | 0.038166130 | 0.037651467 | 0.037162167 | 0.036696530 | 0.036253004 | 0.035830167 | 0.035426717
29.5% 0.041466097 0.040793908 0.040158534 | 0.039557206 | 0.038987420 | 0.038446915 | 0.037933637 | 0.037445720 | 0.036981463 | 0.036539313 | 0.036117850 | 0.035715770
30.0% 0.041740899 0.041070118 0.040436153 | 0.039836233 | 0.039267856 | 0.038728757 | 0.038216883 | 0.037730368 | 0.037267511 | 0.036826757 | 0.036406686 | 0.036005994
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1% 0.020836167 0.020427891 0.020035629 | 0.019658456 | 0.019295517 | 0.018946024 | 0.018609241 | 0.018284488 | 0.017971132 | 0.017668584 | 0.017376293 | 0.017093747
1.50% 0.021052292 0.020644003 0.020251732 | 0.019874552 | 0.019511611 | 0.019162117 | 0.018825336 | 0.018500588 | 0.018187239 | 0.017884700 | 0.017592420 | 0.017309888
2% 0.021269831 0.020861558 0.020469306 | 0.020092149 | 0.019729233 | 0.019379768 | 0.019043018 | 0.018718303 | 0.018404990 | 0.018102489 | 0.017810250 | 0.017527760
2.50% 0.021488782 0.021080555 0.020688351 | 0.020311246 | 0.019948384 | 0.019598975 | 0.019262286 | 0.018937633 | 0.018624385 | 0.018321951 | 0.018029781 | 0.017747362
3% 0.021709145 0.021300992 0.020908865 | 0.020531840 | 0.020169061 | 0.019819738 | 0.019483137 | 0.019158576 | 0.018845421 | 0.018543082 | 0.018251010 | 0.017968691
3.50% 0.021930918 0.021522867 0.021130846 | 0.020753930 | 0.020391263 | 0.020042055 | 0.019705571 | 0.019381129 | 0.019068096 | 0.018765882 | 0.018473936 | 0.018191745
4% 0.022154100 0.021746180 0.021354292 | 0.020977514 | 0.020614987 | 0.020265922 | 0.019929584 | 0.019605291 | 0.019292408 | 0.018990347 | 0.018698556 | 0.018416522
4.50% 0.022378687 0.021970927 0.021579203 | 0.021202590 | 0.020840232 | 0.020491339 | 0.020155175 | 0.019831058 | 0.019518355 | 0.019216475 | 0.018924868 | 0.018643019
5% 0.022604679 0.022197107 0.021805574 | 0.021429156 | 0.021066996 | 0.020718303 | 0.020382341 | 0.020058430 | 0.019745934 | 0.019444264 | 0.019152868 | 0.018871234
5.50% 0.022832074 0.022424718 0.022033405 | 0.021657209 | 0.021295275 | 0.020946811 | 0.020611080 | 0.020287403 | 0.019975143 | 0.019673710 | 0.019382555 | 0.019101162
6% 0.023060869 0.022653758 0.022262693 | 0.021886749 | 0.021525069 | 0.021176861 | 0.020841390 | 0.020517974 | 0.020205978 | 0.019904811 | 0.019613924 | 0.019332802
6.50% 0.023291062 0.022884224 0.022493436 | 0.022117771 | 0.021756373 | 0.021408450 | 0.021073266 | 0.020750140 | 0.020438436 | 0.020137564 | 0.019846973 | 0.019566148
7% 0.023522652 0.023116115 0.022725631 | 0.022350273 | 0.021989185 | 0.021641575 | 0.021306707 | 0.020983898 | 0.020672514 | 0.020371964 | 0.020081697 | 0.019801199
7.50% 0.023755635 0.023349427 0.022959275 | 0.022584253 | 0.022223503 | 0.021876233 | 0.021541708 | 0.021219245 | 0.020908209 | 0.020608009 | 0.020318093 | 0.020037949
8% 0.023990009 0.023584158 0.023194366 | 0.022819707 | 0.022459323 | 0.022112422 | 0.021778268 | 0.021456178 | 0.021145517 | 0.020845694 | 0.020556158 | 0.020276394
8.50% 0.024225771 0.023820305 0.023430901 | 0.023056632 | 0.022696642 | 0.022350137 | 0.022016381 | 0.021694692 | 0.021384434 | 0.021085016 | 0.020795887 | 0.020516531
9% 0.024462919 0.024057866 0.023668877 | 0.023295026 | 0.022935457 | 0.022589375 | 0.022256046 | 0.021934784 | 0.021624956 | 0.021325970 | 0.021037275 | 0.020758355
9.50% 0.024701450 0.024296836 0.023908290 | 0.023534886 | 0.023175764 | 0.022830133 | 0.022497257 | 0.022176451 | 0.021867080 | 0.021568553 | 0.021280318 | 0.021001861
10% 0.024941361 0.024537214 0.024149138 | 0.023776206 | 0.023417561 | 0.023072407 | 0.022740011 | 0.022419687 | 0.022110800 | 0.021812759 | 0.021525013 | 0.021247045
10.50% 0.025182648 0.024778996 0.024391417 | 0.024018985 | 0.023660842 | 0.023316193 | 0.022984304 | 0.022664489 | 0.022356113 | 0.022058585 | 0.021771352 | 0.021493900
11% 0.025425309 0.025022178 0.024635124 | 0.024263218 | 0.023905604 | 0.023561487 | 0.023230131 | 0.022910852 | 0.022603014 | 0.022306025 | 0.022019333 | 0.021742423
11.50% 0.025669341 0.025266758 0.024880254 | 0.024508902 | 0.024151844 | 0.023808285 | 0.023477489 | 0.023158772 | 0.022851498 | 0.022555074 | 0.022268949 | 0.021992607

136




LOAN REPAYMENT SCHEDULE BY USING DECLINING BALANCE METHOD

FEED THE FUTURE ETHIOPIA: GROWTH THROUGH NUTRITION PROJECT

FOR TECHNICAL SUPPORT TO USE THE TABLE CONTACT OLIKA URGESSA FINANCIAL COOPERATIVE SPECIALST Tel. 0911002870

Interest Number of Payment periods (Months)
rate/annum
49 50 51 52 53 54 55 56 57 58 59 60

12% 0.025914739 0.025512731 0.025126805 | 0.024756033 | 0.024399557 | 0.024056583 | 0.023726373 | 0.023408244 | 0.023101559 | 0.022805727 | 0.022520195 | 0.022244448
12.50% 0.026161501 0.025760094 0.025374772 | 0.025004606 | 0.024648739 | 0.024306375 | 0.023976778 | 0.023659263 | 0.023353194 | 0.023057979 | 0.022773066 | 0.022497938
13% 0.026409623 0.026008844 0.025624151 | 0.025254618 | 0.024899385 | 0.024557658 | 0.024228699 | 0.023911825 | 0.023606397 | 0.023311825 | 0.023027556 | 0.022753073
13.50% 0.026659101 0.026258975 0.025874939 | 0.025506065 | 0.025151492 | 0.024810427 | 0.024482132 | 0.024165923 | 0.023861163 | 0.023567259 | 0.023283658 | 0.023009846
14% 0.026909932 0.026510486 0.026127132 | 0.025758941 | 0.025405055 | 0.025064677 | 0.024737072 | 0.024421553 | 0.024117485 | 0.023824274 | 0.023541368 | 0.023268251
14.50% 0.027162111 0.026763370 0.026380724 | 0.026013243 | 0.025660068 | 0.025320404 | 0.024993513 | 0.024678710 | 0.024375359 | 0.024082866 | 0.023800679 | 0.023528281
15% 0.027415635 0.027017625 0.026635712 | 0.026268966 | 0.025916527 | 0.025577601 | 0.025251450 | 0.024937388 | 0.024634778 | 0.024343028 | 0.024061584 | 0.023789930
15.50% 0.027670500 0.027273246 0.026892091 | 0.026526104 | 0.026174428 | 0.025836265 | 0.025510877 | 0.025197580 | 0.024895737 | 0.024604753 | 0.024324077 | 0.024053191
16% 0.027926701 0.027530228 0.027149856 | 0.026784655 | 0.026433764 | 0.026096389 | 0.025771790 | 0.025459282 | 0.025158229 | 0.024868036 | 0.024588151 | 0.024318057
16.50% 0.028184234 0.027788568 0.027409004 | 0.027044612 | 0.026694532 | 0.026357968 | 0.026034182 | 0.025722488 | 0.025422249 | 0.025132870 | 0.024853800 | 0.024584521
17% 0.028443095 0.028048260 0.027669528 | 0.027305970 | 0.026956725 | 0.026620997 | 0.026298047 | 0.025987191 | 0.025687789 | 0.025399249 | 0.025121017 | 0.024852576
17.50% 0.028703280 0.028309300 0.027931425 | 0.027568724 | 0.027220338 | 0.026885470 | 0.026563381 | 0.026253385 | 0.025954844 | 0.025667165 | 0.025389794 | 0.025122214
18% 0.028964784 0.028571683 0.028194689 | 0.027832870 | 0.027485366 | 0.027151381 | 0.026830176 | 0.026521063 | 0.026223407 | 0.025936612 | 0.025660124 | 0.025393427
18.50% 0.029227602 0.028835405 0.028459315 | 0.028098401 | 0.027751804 | 0.027418725 | 0.027098426 | 0.026790221 | 0.026493471 | 0.026207582 | 0.025932000 | 0.025666209
19% 0.029491731 0.029100460 0.028725298 | 0.028365313 | 0.028019645 | 0.027687495 | 0.027368126 | 0.027060850 | 0.026765029 | 0.026480068 | 0.026205415 | 0.025940551
19.50% 0.029757164 0.029366844 0.028992633 | 0.028633600 | 0.028288883 | 0.027957686 | 0.027639268 | 0.027332944 | 0.027038074 | 0.026754064 | 0.026480360 | 0.026216445
20% 0.030023897 0.029634551 0.029261314 | 0.028903255 | 0.028559513 | 0.028229290 | 0.027911847 | 0.027606496 | 0.027312599 | 0.027029562 | 0.026756829 | 0.026493884
20.50% 0.030291926 0.029903576 0.029531336 | 0.029174274 | 0.028831529 | 0.028502303 | 0.028185855 | 0.027881500 | 0.027588597 | 0.027306553 | 0.027034812 | 0.026772858
21% 0.030561244 0.030173914 0.029802693 | 0.029446651 | 0.029104925 | 0.028776717 | 0.028461287 | 0.028157948 | 0.027866061 | 0.027585031 | 0.027314303 | 0.027053360
21.50% 0.030831849 0.030445560 0.030075381 | 0.029720380 | 0.029379694 | 0.029052526 | 0.028738135 | 0.028435834 | 0.028144983 | 0.027864988 | 0.027595293 | 0.027335381
22% 0.031103733 0.030718507 0.030349392 | 0.029995454 | 0.029655830 | 0.029329723 | 0.029016392 | 0.028715149 | 0.028425355 | 0.028146415 | 0.027877773 | 0.027618912
22.50% 0.031376892 0.030992752 0.030624722 | 0.030271868 | 0.029933328 | 0.029608302 | 0.029296052 | 0.028995888 | 0.028707171 | 0.028429305 | 0.028161736 | 0.027903945
23% 0.031651320 0.031268288 0.030901364 | 0.030549615 | 0.030212179 | 0.029888256 | 0.029577107 | 0.029278041 | 0.028990421 | 0.028713650 | 0.028447173 | 0.028190471
23.50% 0.031927013 0.031545109 0.031179312 | 0.030828690 | 0.030492378 | 0.030169579 | 0.029859549 | 0.029561603 | 0.029275099 | 0.028999441 | 0.028734075 | 0.028478481
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24% 0.032203964 0.031823210 0.031458561 | 0.031109086 | 0.030773919 | 0.030452262 | 0.030143373 | 0.029846564 | 0.029561196 | 0.029286671 | 0.029022434 | 0.028767966
24.50% 0.032482168 0.032102584 0.031739105 | 0.031390796 | 0.031056794 | 0.030736299 | 0.030428570 | 0.030132919 | 0.029848704 | 0.029575330 | 0.029312240 | 0.029058916
25% 0.032761620 0.032383227 0.032020937 | 0.031673814 | 0.031340996 | 0.031021683 | 0.030715133 | 0.030420657 | 0.030137615 | 0.029865410 | 0.029603486 | 0.029351323
25.5% 0.033042314 0.032665132 0.032304050 | 0.031958134 | 0.031626520 | 0.031308407 | 0.031003055 | 0.030709773 | 0.030427921 | 0.030156903 | 0.029896161 | 0.029645177
26.0% 0.033324245 0.032948293 0.032588439 | 0.032243749 | 0.031913357 | 0.031596464 | 0.031292327 | 0.031000257 | 0.030719614 | 0.030449799 | 0.030190257 | 0.029940469
26.5% 0.033607405 0.033232704 0.032874098 | 0.032530652 | 0.032201501 | 0.031885845 | 0.031582942 | 0.031292102 | 0.031012684 | 0.030744091 | 0.030485766 | 0.030237189
27.0% 0.033891791 0.033518359 0.033161019 | 0.032818836 | 0.032490945 | 0.032176545 | 0.031874893 | 0.031585300 | 0.031307124 | 0.031039769 | 0.030782676 | 0.030535327
27.5% 0.034177395 0.033805251 0.033449196 | 0.033108295 | 0.032781681 | 0.032468554 | 0.032168171 | 0.031879842 | 0.031602926 | 0.031336824 | 0.031080980 | 0.030834875
28.0% 0.034464212 0.034093375 0.033738624 | 0.033399021 | 0.033073702 | 0.032761866 | 0.032462769 | 0.032175720 | 0.031900079 | 0.031635247 | 0.031380668 | 0.031135821
28.5% 0.034752235 0.034382724 0.034029294 | 0.033691008 | 0.033367002 | 0.033056473 | 0.032758678 | 0.032472926 | 0.032198576 | 0.031935030 | 0.031681730 | 0.031438156
29.0% 0.035041459 0.034673292 0.034321201 | 0.033984249 | 0.033661572 | 0.033352367 | 0.033055890 | 0.032771451 | 0.032498408 | 0.032236162 | 0.031984157 | 0.031741870
29.5% 0.035331878 0.034965071 0.034614337 | 0.034278737 | 0.033957405 | 0.033649540 | 0.033354398 | 0.033071288 | 0.032799566 | 0.032538636 | 0.032287938 | 0.032046953
30.0% 0.035623485 0.035258057 0.034908696 | 0.034574464 | 0.034254494 | 0.033947986 | 0.033654193 | 0.033372426 | 0.033102041 | 0.032842440 | 0.032593066 | 0.032353396
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Annex B. Newcastle Disease Vaccination Calendar

Chicken vaccination program by disease type and by chicken age

Chicken age-
by date

Chicken Age by Date

Disease and
vaccines by

S

14-18 days-
old

21 days-Old

21-28 Days-
old

42 Days-Old

49 Days-Old

56 Days-Old
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91 Days-Old

150 Days-
old

Gumboro-1*' round

S

Gumboro-2" round

-
K -
2 )

Fowl Typhoid-2" round

NCD Inactivated- 2" round
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Annex C. Supplemental Materials for Chapter 6

Categories and examples of market information smallholder farmers should collect to
prepare business plan:

Categories of market information Example of market information required
location and contact of input suppliers
Inputs . type and quality of inputs available
° prices of different inputs

size of local, regional and national markets
growth or trends in demand
seasonality of demand

Demand

location and contact

volume requirements

quality specifications

packaging requirements

seasonal demand

prices offered

payment conditions

support services provided (inputs, credit etc.)
prices in different markets

price differences according to grade or quality
price seasonality

price volatility within seasons

price trends

main supplying areas

quality of supply from different areas
seasonality of supply from different areas
imports

transport

market fees

unofficial charges

personal expensed, for lunch or any other
related with stay in market place

° Other as required

Buyers

Prices

Competition

Marketing costs
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1. Full name of the business operator:

2. Address:
Woreda ...ccceeeveeceeireceecreireecrenrenceecreneenernnnens
TOWN et ccereceecrece e s reeasnsecnnsnnaes
=1+ =] [T RN
House NO. ...coreiieiiiiiiiicirnieirn e

3. Type of the plan/work/business in which the operator is/to be engaged:
4. Year of the plan: from ........ccevvveunennneeee. | {0 J N

5. Work premises at the disposal of the operator:

6. Yearly sales plan:
Products/service to be sold, marketed/year

Ser. No.| Unit of Quantity | Unit price Total price Remark
measure

Total Sales

Months during which sales are expected to be high:
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7. Equipment currently owned by the operator:

Ser. No.| Type of equipment Unit of Quantity | Unit Total Remark
measure cost cost
Total cost of
equipment
8. Equipment to be purchased by the operator:
Ser. No.| Type of equipment Unit of Quantity | Unit Total Remark
measure cost cost
Total cost of
equipment
9. Yearly raw material requirement:
Ser. No. Type of raw Unit Quantity | Unit Total Remark
material price price

Total yearly raw
material cost

Source of raw material
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10. Other yearly operating expenses (e.g., labor costs, sales expenses, depreciation,

taxes, etc.):

Ser. No.| Types of expense Amount of expense in Birr Remark
Total expense

11. Yearly production/service plan:
Types of

Ser. No.| production/ Unit Quantity | Unit Total Remark
service to be cost cost
produced or
rendered
Total cost

12. Financial plan:

Capital requirements Equity Loan Total

Investment capital:

1. Machinery + equipment
2. Furniture + fixture
3. Business premises

4. Any other initial and significant outlay

Working capital:

1. Salary/wage

2. Raw material and/or supplies
3. Rent

4. Maintenance

5. Business promotion

Total:
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13. Yearly profit and loss plan:

Particular (in Birr) Amount (in Birr)

| Receipts
Il Expenses

Operating expenses of costs

Total operating expenses

Fixed expenses or costs

Total fixed costs

/] Net cash income

v Net operating income

V Net farm income
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