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Background

This technical training manual is intended to assist subject matter specialists 
(SMS) in conducting training and advisory services with development 
agents (DAs) on scaling up of improved Faba Bean Production.

This technical manual was prepared based on the documented outputs 
from CASCAPE project (Best Fit Manual for Faba Bean Production).

This technical training manual focuses on Overview of Faba Bean, Suitable 
agro-ecology for Faba bean production, Faba bean improved varieties, Land 
preparation, Sowing and soil fertilization, Crop Management, Harvesting 
and post-harvest management of Faba bean crop, Faba bean Marketing 
Nutrition sensitive agriculture ,Gender and Climate smart.
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UNIT 1:  OVERVIEW OF FABA BEAN

1.1  Brief explanation of origin, distribution 
and taxonomy of faba bean

Faba bean is an annual legume botanically known as Vicia faba L. (Hanelt 
and Mettin, 1989; Harlan, 1969. Faba bean is assigned to the Central Asian, 
Mediterranean, and South American centers of Diversity and believe to 
be a native to North Africa and southwest Asia, and extensively cultivated 
elsewhere (Harllan, 1969; Zohary and Hopf, 2000). Cubero (1974) postulated 
a Near Eastern center of origin, with four radii to Europe along the North 
African coast to Spain, along the Nile to Ethiopia, and from Mesopotamia 
to India (Hawtin and Hebblethpiait, 1983). Secondary centers of diversity 
are postulated in Afghanistan and Ethiopia. However, Hajjar and Hodgkin 
(2007) reported the origin to be Central Asia.

 Faba bean is among the oldest crops in the world. Globally, it is third most 
important feed grain legume. Currently, 58 countries produce this bean on 
large scale. Probably faba beans are one of the best performing crops under 
global warming and climate change scenario because of its unique ability 
to excel under all most all type of climatic conditions coupled with its wide 
adoptability to range of soil environment. Faba bean being incredible and 
crop complete food. In Ethiopia pulses rank second in terms of production 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the origin and distribution of faba bean

 � Explain the major producers and consumers of faba bean 
in the world

 � Describe the economic and environmental importance of 
faba bean in Tigray and in Ethiopia

 � Describe the bio-morphology of faba bean
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volume and cultivated land out of the total grain production and cultivated 
land. Among the group of pulses, faba bean ranks first in both of the above 
mentioned aspects. It is an important crop in the country as it is one of the 
major food items in the national feeding culture and it is also a major source 
of income for a number of farmers in many parts of the country. Faba bean 
also has invaluable benefit to growers as it can fix nitrogen to the soil. In the 
export sector, it is becoming an important foreign currency earner among 
the top agricultural export items.

In Ethiopia, the average yield of faba bean under smallholder farmers ranges 
from 1000 to 1200 kg/ ha (Agegnehu et al., 2006), while world average 
grain yield of faba bean is around 1800kg/ ha (ICARDA, 2008). According 
CSA, 2017/18 cropping season area covered by faba bean was 437,106.04 
hectares (3.45 % of the total cultivated land) with production of 9,217,615 
quintals and with the average productivity of 21.09 quintal per hectare.

Its wide distribution in highlands of Tigray cropping systems highlights its 
importance in improving soil N content, yield of subsequent cereal crops 
and food security. Despite its importance in the region, its yield greatly 
varies among different zone of the Tigray production areas. According the 
2017/18 CSA report the regional average faba bean production in small 
scale farmers was 16.42 qt/ha with a total area coverage of 10,525.93 
hectares with a total yield of 173,354.45 quintals. Similar survey conducted 
by CSA, 2011/12, there was yield difference among the Tigray regional 
zones ranging from the highest 28.19 qt/ha to the lowest 14.39 qt/ha for 
Eastern and North West zone of the region, respectively.

1.2 Present status of faba bean production

Presently, faba beans are major crop in many countries including China, 
Ethiopia and Egypt, and are widely grown for human food throughout the 
Mediterranean region and in parts of Latin America (Razia Akbar, 2000; 
Naqvi, 1984). China is major shareholder in production with 60% (FAO, 
2009). Other important producers are northern Europe, The Mediterranean, 
Ethiopia, Central Asia, East Asia and Latin America.

World production of dry faba bean seeds in 1999 to 2003 amounted to 3.90 
million tonnes/year from 2.60 million ha. The main producing countries are 
China (1.9 million tonnes/year from 1.2 million ha) (FAO, 2009). The annual 
production in sub-Sahara Africa in 1999 to 2003 was estimated at 510,000 
tones, almost entirely from Ethiopia (405,000 tonnes) and Sudan (100,000 
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tonnes). It is worth to mention here the annual production during 2000 in 
sub-Sahara Africa increased from 230,000 tonnes (250,000 ha) to 540,000 
tonnes (450,000 ha) (Mikhailovich et al., 2005). According FAOSTAT, 2017, 
as indicated in Table 1; the annual faba bean production of Ethiopia’s share 
was about 19.2 % of the world production.

Table 1:  World faba bean production quantity in tons in 2017

COUNTRY RANK VALUE COUNTRY RANK VALUE

World 4840090 Italy 11 92767

China 1 1803019 Peru 12 72818

Ethiopia 2 930633 Tunisia 13 64091

Australia 3 373605 Spain 14 48468

United Kingdom 4 302468 Algeria 15 46856

Germany 5 188800 Syria 16 36097

France 6 187681 Mexico 17 32556

Egypt 7 112871 Guatemala 18 28415

Sudan 8 110719 Austria 19 22962

Sweden 9 109400 Iran 20 17882

Morocco 10 93400

(Source FAOSTAT, 2017)
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1.3 Importance of Faba Bean

Faba bean is used as human food in developing countries and as animal 
feed, mainly for pigs, horses, poultry and pigeons in industrialized 
countries. It can be used as a vegetable, green or dried, fresh or canned. 
It is a common breakfast food in the Middle East, Mediterranean region, 
China and Ethiopia. The most popular dishes of faba bean are Medamis 
(stewed beans), Falafel (deep fried cotyledon paste with some vegetables 
and spices), Bissara (cotyledon paste poured onto plates) and Nabet soup 
(boiled germinated beans) (Jambunathan et al., 1994). “Feeding value of 
faba bean is high, and is considered in some areas to be superior to field 
peas or other legumes. It is one of the most important winter crops for 
human consumption in the Middle East. Faba bean has been considered as 
a meat extender or substitute and as a skim-milk substitute. Sometimes it is 
grown for green manure, but more generally for stock feed. Large-seeded 
cultivars are used as vegetable.

Various literatures confirmed that faba bean is rich in protein and other 
nutritional content. That is why it is called ‘meat of the poor’. In many 
developing countries it is the major source of protein in their feeding culture. 
Muehlbauer and Abebe (1997) stated that the whole dried seeds contain 
(per 100 g) 344 calories, 10.1% moisture, 1.3 g fat, 59.4 g total carbohydrate, 
and various minerals.

Moreover, faba bean production is well known for its role in maintaining 
soil fertility. Faba bean, in association with Rhizobium, can fix up to 120 kg 
nitrogen/ha (Danso, 1992). The contribution of the fixed nitrogen is a key 
factor in low input agricultural systems to sustain long-term soil fertility. 
This is especially important in areas where there is high farmland pressure 
and the fallow system is abandoned. Biologically fixed N (BNF) under such 
situations improves soil N content, in turn increases the yield of subsequent 
crops in cropping systems (Kiros Habtegebrial and Singh, 2006). Yield 
reduction can be improved through inoculation of adaptable effective 
Rhizobium, which improves nodulation and yield (Aynababa Adamu et al., 
2001; Kiros Habtegebrail and Singh, 2006).



TECHNICAL MANUAL FOR SMS

7

1.4  Botanical Feature of Faba bean

Agronomical studies show that faba bean is an annual herbaceous plant 
with coarse hollow stems that can reach heights of two meters. It has large 
pinnate leaves, consisting of two to six leaflets. It is mainly pollinated by 
bumblebees. White flowers with purple markings form in clusters of one to 
five, and one to four pods usually develop from each flower cluster. Up to 
30 cm in length, each pod contains from three to twelve seeds. The plant 
also has a thick tap root up to one meter long with numerous lateral roots. 
It needs a cool season for best growth and is usually planted as a winter 
annual in subtropical or warm temperate areas. They can tolerate a wide 
range of soil types and pH, but grow best in loamy soils. They need moderate 
amounts of water. Depending on growing conditions, it takes about four or 
five months for the pods to mature enough for the seeds to be harvested.

Identifying characteristics are listed below:

 � Compound leaves, large in 
comparison with other pulses.

 � Stem is hollow and green, turning 
dark at maturity.

 � Flowers present at the base of the 
leaf.

 � White to pink flowers, some varieties 
have black spots, gathered in clusters

 � Flower clusters produce 1-4 pods per 
cluster.

 � Pods are long and green, turning 
dark brown-black at maturity. 
(Saskatchewan Agriculture, 2013)

Figure 1:  Faba bean morphology
Photo sources: wikipedia.org
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1.5  Pollination of Faba Bean

Faba bean is a partially allogamous species (Self-fertile with about equal 
amount of self and cross-pollination occurring depending on the presence 
of insect pollinators). The Apoides play a decisive role in the pollination of 
allogamy lines. The importance of bees in cross-pollination of this plant and 
the improvement of its production has been demonstrated and recognized 
by several authors (Singh and Bhatt, 2012a). Inadequate pollination is 
considered as a major obstacle to achieve the potential yield and improved 
seed quality of faba bean. Insects appear to be the major pollinators of faba 
bean. Numerous studies have shown the value of honey bees as pollinators 
of faba beans in Australia and overseas (Somerville, 1999).
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UNIT 2:  SUITABLE AGRO-ECOLOGY 
FOR FABA BEAN 
PRODUCTION

Altitude:

 � Faba bean best grow at an altitude ranging from 2200 to 3000 m 
above sea level in cold areas (‘Dega’) and from 1800 to 2200m above 
sea level in temperate areas (‘weynadega’).

Rainfall:

 � Generally faba bean requires an annual rainfall of 700-1000mm of 
which more than 60% during the growing period.

 � In cold areas on average 800-1100 mm amount of rain fall per annum 
is needed where as in temperate areas 700-900 mm of rain fall is 
sufficient for it.

Temperature:

 � A mean daily temperature around 130C is optimal for growth. Highest 
temperature of 20-25 oC and lowest 5-15 oC is the range where faba 
bean grows.

 � Faba bean flowers will abort if temperatures exceed 27°C and are also 
particularly sensitive to hot, dry conditions during pod formation.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Describe the suitable rainfall, altitude, temperature, soil 
condition of faba bean

 � Explain the effect of excess and shortage of soil moisture 
on faba bean productivity

 � Explain the effect farm slop on the development and 
productivity of faba bean
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Frost:

 � Faba bean also sensitive to frost damage, especially if it occurs during 
flowering and pod setting stage and is an important factor at very 
high altitudes above 3000 masl.

Soils:

 � Faba bean requires a well-drained deep fertile soil of rocky or silty or 
clay loam nature with PH between 6.0 and 7.0.

 � It is mainly grown on Nitosols, Cambisols and Vertisols. Most of these 
soils are acidic with PH less than 6.0 and are deficient in N and P.

Moisture

 � Faba bean is produced under rainfed conditions in Ethiopia. Therefore, 
the onset of rains is a prerequisite for sowing date and crop production 
is dependent on the timely onset of rains and their amount and 
distribution through the season. Excessively high temperature and 
shortage of moisture leads to, disease problems, aphid infestation, 
flower drops and low pods/plant and if severe, can lead to complete 
crop loss.

 � Moisture shortage shortens plant height and maturity period and 
reduces total above ground biological yields. Excess moisture is also 
devastating to faba bean crop.

 �  It is very sensitive to waterlogging which leads to stunting growth 
and yellowing of the plants and causes black root rot disease. This 
usually is the common occurrence in Vertisols (heavy black clay soil) 
and even in other soils if excess water is not properly drained and can 
result in yield reductions and if severe, to complete loss of crop.

 � Moderate moisture is needed for better nodulation and fixation.

 � Too dry or too wet condition inhibited nodule formation.

Slope of land:

 � Faba bean, by nature is adapted to be grown on hill sides and is very 
sensitive to waterlogging. Weather on black clay soil or red soil it 
is a major yield limiting factors. Waterlogged plants are stunted in 
growth and turn yellow and the problem is associated with black root 
rot disease. Well drained fields are therefore, essential and must when 
selecting land for faba bean production.
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 � From Tigray CASCAPE field experience, gentle slopped farm lands 
ranging from 5-20 % are preferred for faba bean production.

Figure 2:  Critical stages of faba bean growth in responding to the main abiotic 
stress factors.

Seedling

Frost Drought Waterlogging

Flowering

FloweringEarly 
Podding

Grain Filling

Flowering
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UNIT 3:  FABA BEAN IMPROVED 
VARIETIES

In Ethiopia, the productivity of faba bean is far below its potential due to 
a number of factors, the biological limitations include inherently low grain 
yielding potential of the indigenous cultivars and susceptibility to biotic 
and abiotic stresses. The productivity of faba bean is quite lower (15.2qt/
ha), as compared to about 30qt/ha in UK. Faba bean varieties combining 
disease resistance with desirable traits like large seed sizes and high yield are 
more preferred by the farmers. Most farmers in the Ethiopia cultivate local 
varieties which are low yielding and susceptible to both biotic and abiotic 
factors. Samuel et al, 2008 reported that most local faba bean landraces are 
highly susceptible to the disease and low yielding.

In Ethiopia, there are about 20 improved faba bean varieties which are 
adapted to different agro-ecology and have different disease reaction. 
The list of faba bean varieties recently registered by ministry of agriculture 
and rural development; animal and plant health regulatory directorate are 
stated in the table 2 below.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the of important improved faba bean varieties

 � Select high yielding faba bean varieties and adaptable to 
moisture stress

 � Select Orobanche resistance /tolerance faba bean varieties
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Table 2:  Some faba bean varieties and their agronomic and  
morphological characteristics released in Ethiopia

NAME OF 
VARITY

ALTITUDE 
(MASL)

ANNUAL 
RAINFALL 
AMOUNT 

(MM)

CHARACTERISTICS
DAYS TO 

MATURITY
SEED 

COLOUR

PRODUCTIVITY ( 
QT/HA) DATE OF 

RELEASED 
(GC)

RELEASED 
BY

RESEA-
RCH SITE

FARMERS 
FIELD

Numan 
(EH 
06007-2)

1800-
3000

700-
1100

Moderately 
resistant to 
Chocolate spot and 
Rust

137-148
Light 
green

36-51 22-38 2016
KARC/
EIAR

Hashenge 
(ILB 4358)

2200–
2800

700–
1200

moderately 
resistant to 
broomrape 
(Orobanche 
crenata), chocolate 
spot, and 
ascochyta blight 
and moderately 
susceptible to faba 
bean gall

106–129
white 
seed

2.1–5.1 2015
Alamata 
ARC/TARI

Gora
2000-
2800

700-
1000

High yield, disease 
resistance and big 
seed size

151-158
Pale 
green

37-43 20-30 2013 Kulumsa

Hachalu
1900-
2800

700-
1000

High yield, disease 
and waterlog 
resistance and big 
seed size

122-156
Light 
green

23-45 24-35 2010
Holeta 
ARC

Tumsa
1900-
2800

700-
1000

High yield, 
resistance and big 
seed size

121-176
Light 
green

25-69 20-38 2010
Holeta 
ARC

Dosha  
(COLL 
155/00-3)

2050-
2800

700-
1000

Moderately 
resistance for 
Chocolate spot 
&Rust

120-165
light 
green

28-62 23-39 2009
HARC/
EIAR

Angacha-1 
(TFB-097)

2000-
2800

700-
1200

Moderately 
resistance to 
chocolate spot, 
rust and ascochyta 
blight

 160-180
Pale 
green

30-40 24-36 2009 HARC

Walki 
(EH96049-
2)

1900-
2800

700-
1000

High yield, 
resistance and big 
seed size

133-146
Pale 
green

24-52 20-42 2008
HARC/
EIAR

OBSE 
(EH95073-
1)

1900-
2800

700-
1000

High yield, disease 
resistance and big 
seed size

87-166
Pale 
green

25-61 21-35 2007
HARC/
EIAR

Gebelicho 
(EH 
96009-1)

1900-
3000

700-
1000

High yield, disease 
resistance and big 
seed size

103-167
Light 
green

25-44 20-30 2006
Holeta 
ARC

Moti 
(EH 
95078-6)

1900-
2800

700-
1000

High yield, disease 
resistance and big 
seed size

108-165
Light 
green

28-51 23-35 2006
Holeta 
ARC

Degaga
1800-
3000

800-
1100

High yield, leaf 
disease resistance

125
Light 
green

27-42 20-45 2002
Holeta 
ARC
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UNIT 4:  LAND PREPARATION, 
SOWING AND SOIL 
FERTILIZATION

4.1. Land preparation

To make it suitable for optimum growth of the crop proper land preparation 
is essential farm practices. Land preparation is commonly started from 
January to April. Frequency of ploughing ranges up to 3. The first plough is 
in January, second plough in May and the third plough (sowing period) in 
the second to the forth weeks of June.

4.2. Planting time

Early and late planting cause decrease in the production of faba bean. As 
per the farmers experience when faba bean is sown early can promote 
disease development and it might also suffer because of moisture if there 
is dry spell of rainfall. At the same time if sown late, flowers and pods abort 
if flowering is during a period of high temperatures. Therefore, right time of 
planting is one of the important activities. To this effect, in most part of the 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain frequency of land preparation

 � Describe the advantage of timely land preparation

 � Explained the advantages of inputs (bio inoculant and 
fertilizer)

 � Describe how and when to use different fertilizer types

 � Explain the proper sowing timing and planting method

 � Describe cluster based faba bean production and yield 
advantages
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southern zone of Tigray faba bean is usually planted from mid-June to first 
week of July when sufficient soil moisture is available.

4.3. Seed rate and planting methods

Seed rate is one of the very important practices that can limit production 
of the faba bean crop. The rate is also related with the sowing methods 
practiced by the farmers and the seed size. The average seeding rate 
for broadcasting reaches up to 200-275 kg per hectare, whereas for row 
planting, it is commonly recommended to be 175-200 kg per hectare.

 � The spacing between rows should be kept at 40 cm and 5 cm between 
plants.

 � Depth of planting is depending on the size of the seed, hence, it is 
advised to plant faba bean seeds to 6 to 9 cm deep.

Figure 3: Faba bean planted in a row in Southern Tigray, Ofla Woreda, 
Hashenge kebele

4.4 Soil fertilizers application

4.4.1 Chemical fertilizer

The kind and amount of fertilizer applied to faba bean depends on several 
factors. Some of the most important factors include on N and P content of 
the soil, moisture availability, cropping history of the plot and pH of the 
soil. Soils with low nitrogen content are more responsive for inoculants 
application. But when the level of Nitrogen soil is too low, it is good to use 
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nitrogen as a starter. But no addition of nitrogen is need when the level of 
soil N is above 40kg/ha.

From the field experiences of CASCAPE, other research partners and farmers, 
some amounts of starter ‘N’ can be applied on faba bean fields to supply the 
plants with nitrogen before the nodules form and are able to fix nitrogen. 
Blended fertilizers (containing P and/or S) and some micronutrients can be 
applied to promote the right conditions for crop to benefit from N-fixing 
bacteria.

 � NPS or Diammonium phosphate should be used at a rate of 50 to 100 
kg per hectare for faba bean crop.

 � Where deficiency of Sulphur (reduction in growth, branching and 
leaf size and general paling of younger leaves) and phosphorus (red 
pigmentation of leaf margins and stalk of both young and old leaves) 
is detected, NPS (18-23-5) at 100 kg per hectare is recommended 
for use on faba bean. Other nutrient formulations can be beneficial 
but they should be applied based on soil test based fertilizers 
recommendations.

4.4.2 Seed inoculation and dressing

Bio fertilizers are compounds of organic matter that are applied to crops for 
growth and health. Their constituent micro-organisms biologically interact 
with the soil, root and seed of plants, promoting the growth of micro-flora 
that enhances soil fertility. As chemical fertilizers cause a deterioration of 
the soil vitality over time, bio fertilizers are attractive alternatives, benefiting 
harvests and soil alike. Biofertilizers, despite their name, are not intended 
to replace fertilizers, but rather to supplement their use and make plant 
absorption of nutrients more effective. They also aid in increasing soil 
health. Potentially, use of these microorganisms can increase crop yields by 
up to 30 percent and reduce chemical phosphorous and nitrogen use by 
25 percent. Plants may be inoculated with these microorganisms by seed 
treatments.

It is important that the N-fixing capacity of the legume is assured by 
inoculating seed with Rhizobium specific for faba bean. This will stimulate 
the production of root nodules in which N from the air is fixed into N 
compounds used by the legume plant.
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4.4.3 Selecting the right Rhizobium

Rhizobium is a species of bacteria. It is the most common symbiotic 
nitrogen fixer in the world. These bacteria aid plants by providing them 
with a constant source of easy-to-metabolize nitrogen at the root level. 
Nitrogen is an essential element to all living things. The earth’s atmosphere 
is about 90 percent nitrogen, although it must go through the process of 
nitrogen fixation before plants can utilize it. Rhizobium inhabits the roots 
of leguminous host plants, forming lumps called nodules in which the 
nitrogen fixation occurs.

Rhizobium species is commercially available inoculants for legume crops 
in Ethiopia. It is crucial to use the right inoculants for the right legume. The 
Rhizobium leguminosaru vicae is the type of inoculants used for faba bean 
and field peas.

4.4.4 Storage of inoculants

 � Store at room temperature up to 280C, and not lower than 100C to 
keep organisms potent. In very hot areas, consider storing in an 
earthen pot partially buried in the soil.

 � Do not expose to direct sunlight or store in the kitchen or near fires.

 � Keep air tight and water tight. Do not open unless ready for use.

 � Do not store close to chemicals (e.g. pesticides) - they may kill the 
N-fixing bacteria.

 � Use before the expiry date.

 � Use immediately after opening the package.

Points to consider before use of the inoculants

 � Rhizobium inoculants should be applied before the date of expiry, if 
not the microorganisms is a live product and they will die over time.

 � Seeds pre-treated against pathogens need not be inoculated with 
Rhizobium. If you must have to use such seeds, place the inoculants 
product in the seed hole in such a way that direct contact between 
inoculants and pre-treated seed will be avoided.

 � Because effectiveness may deteriorate over time through population 
and genetic loss, inoculate legume seeds each season to maintain 
active population build up.
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Soil conditions

 � Waterlogged soils should be drained before applying Rhizobium 
inoculants.

 � Soil with signs of low N content give better response to legume 
inoculation. Apart from soil testing, this can be determined based on 
levels of previous crop yields and deficiency symptoms observed on 
them. Crops display different N deficiency symptoms.

 � Use inoculants when the soil is not wet and not dry. Appropriate soil 
moisture conditions favor the effects of the inoculants.

 � Faba bean tolerates a wide range of pH (4.5 to 8.3), although low pH 
may delay the development of root nodules, thus preventing the 
plant from converting atmospheric nitrogen to plant-available forms. 
Thus soil with neutral PH is the suitable for faba bean growth.

4.4.5  Preparations for inoculation of faba bean seed at 
the field

There are many inoculants products in the market. Some are powdered and 
others are liquid, and usually come with usage instructions. Users should 
follow the manufacturers’ instructions for the best results. The following are 
generic steps on how to use the powdered inoculants for legume seeds just 
before planting. It is important to note that there may be some differences 
from the manufacturers’ instructions.

Materials required inoculating legumes using powdered inoculants:

 � Rhizobium inoculants

 � Water

 � Sugar or sticking material like gum Arabic (mucha) or lukewarm water 
if not using sugar solution.

 � Measuring spoon/coffee cup

 � A container to mix the inoculants with the seed to be inoculated.

 � Shaded area should be available to keep inoculated seeds away from 
direct sunlight e.g. a tree, straw, canopy or umbrella.
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4.4.6 Faba bean Seed inoculation process

Farmers’ should inoculate only the amount of faba bean seed that can 
be planted within the same day. When planting inoculated seeds, cover 
immediately with soil to protect the seeds from damaging effects of 
sunlight.

Table 3:  Inoculants amount and quantity of faba bean seeds required

AMOUNT OF INOCULANTS 
(GRAM)

QUANTITY OF SEEDS AND AREA 
COVERAGE

FABA BEAN(KG)
AREA TO BE 

COVERED

1 62.5 (half Sackets) 22 0.125 ha (0.5 Timad)

2 125 (one Sackets) 44 0.25 ha (1.0 Timad)

3 250 (two Sackets) 87 0.5 ha (2.0 Timad)

4 500 (four Sackets) 175 1.0 ha (4.0 Timad)

Steps to inoculate faba bean seeds

 � Step 1: Measure clean seed sufficient to be planted in at most the 
same day and transfer it to a container.

 � Step 2: Fill a 300ml plastic bottle with lukewarm water and transfer 
the water into 500 ml plastic bottle for easier mixing.

 � Step 3: Add two tablespoons of table sugar to the water and mix 
thoroughly to get an even solution of the sugar. This solution is called 
the sticker.

 � Step 4: Add some of sticker to the weighed amount of seed to be 
planted on the same day. Mix until all the seeds are evenly coated 
with the sticker.

 � Step 5: Inspect the inner inoculants transparent bag for any fungal 
growth (shagata). If there is no foreign growth, shake the entire 
contents very well until all clods are broken. Open the inoculants 
sachet under the shade and pour the recommended amount onto 
the moistened seeds.

 � Step 6: Mix seed and inoculants by slowly shaking until all the seeds 
are uniformly coated. Be careful not to split the seeds or peel the 
outer coat by using excessive force.
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 � Step 7: Cover or put inoculated seed under the shade, if necessary. Do 
not expose coated seeds to direct sunlight for a long time; else the 
N-fixing bacteria will die before the seed is planted.

 � Step 8: Plant seeds immediately after inoculation. The seed needs to 
be covered in soil immediately and not exposed to harmful sunlight.

 � Then Mix and plant the next batch of seeds by repeating steps 1, 4 6, 
7 and 8 until the whole field is planted (Figure 4).

Planting inoculated faba bean seed

The favorable environmental conditions for planting of faba bean seed are:

 � When the rains are well established in moist soil. Too wet or too dry 
conditions at planting retard germination process and therefore slow 
colonization of the roots by the bacteria in the inoculants.

 � When the sunshine is not excessive, e.g. on cloudy days, early in the 
morning or late in the afternoon.

Figure 4: Steps to inoculate faba bean seeds
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Figure 5:  onsite training of farmers on seed inoculation and faba bean growth 
treated with inoculants

4.5. Productivity

Farmers who adopted the inoculants (Rhizobium) for faba bean production, 
be it with full package or main components, have obtained significantly 
higher yields. Use of Rhizobium inoculants increases Faba bean grain yield 
by an average of 600 kg per hectare compared to without. Yield increase 
more when 50kg/ha of DAP applied to the field. Generally, in the southern 
zone of Tigray, it was observed that plots that received inoculants and 50kg/
ha DAP gave better harvest with mean grain yield of 3118 kg/ha and 7050 
kg/ha of biomass. On the other hand, plots treated with inoculants alone 
gave mean grain yield of 2514 kg/ha and 5598 kg/ha biomass.
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Figure 6: Effect of inoculation on the performance of faba bean

The faba bean productivity in CASCAPE was found higher when compared 
with the country and regional harvest. According the CSA (2015), faba bean 
production was 1893 kg/ha, 1735 kg/ha and 1596 kg/ha for Ethiopia, Tigray 
region and southern zone of Tigray, respectively. Therefore, it can be learnt 
that the faba bean yield was better in the CASCAPE sites.

Table 4: Faba bean mean productivity in the CASCAPE Kebeles, 2013 
cropping year

TREATMENT
AVERAGE # 

OF NODULES/
PLANT

AVERAGE 
PLANT 

HEIGHT 
(CM)

AVERAGE 
GRAIN 
YIELD 

(KG/HA)

AVERAGE 
BIOMASS 

YIELD (KG/
HA)

Rhizobium 
inoculants With 
DAP

120 121.5 3118 7050

Rhizobium 
inoculants Without 
DAP

95 110.6 2514 5598
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However, it was observed that there was difference on grain yields of Faba 
bean among Kebeles which ranges from 4142 kg/ha in Ayba Kebele to 1627 
kg/ha in Hashenge Kebele (Fig.7).

Figure 7: Faba bean grain yield variation in CASCAPE Kebeles in 2013

Figure 8: Inoculated faba bean field reached to harvest

4.6  Profitability

The cost of inoculants for a hectare of land is only 120 ETB per hectare. 
The extra benefit from such investment was estimated to be 8280 ETB per 
hectare. Economic analysis also shows use of inoculants resulted in more 
than 100% marginal rate of return, which is acceptable to most farmers.



TECHNICAL MANUAL FOR SMS

25

4.7  Farmers preferences

Inoculated faba bean were preferred by farmers than non-inoculated due 
to higher grain and biomass yield. Also farmers said inoculated faba bean 
fields were better resistance to disease. In general, farmers evaluated that 
inoculated farms are greener, taller and bigger in stalk diameter.

4.8  Compatibility to the cropping system

Faba bean production is an integral part of cropping system in the southern 
zone of Tigray. It grows as a sole crop, inter cropping with other crops is 
not practiced in the cropping system. Faba bean mainly grows during the 
main rain season and in some case it grows under irrigation. Farmers have 
multiple criteria to decide whether a technology is appropriate for their 
circumstances to integrate the technologies into their farming practices. 
Faba bean is well adopted and integrated in the cropping system for 
restoration of soil fertility. Therefore, faba bean is considered by farmers 
as one of the most important rotational crop among other legume crops 
to ameliorate cultivated land. Most of the farmers experienced that the 
successor crop of faba bean is wheat for the reason that they assume wheat 
is high yielding and can mine their soil nutrient. So to balance the nutrient 
flow of the farms, farmers use faba bean as a rotational crop (cereal-legume) 
to wheat. Hence, production of faba bean is compatible with the cropping 
system.

Faba bean is excellent rational crop because of its unique ability to fix 
atmospheric Nitrogen symbiotically which heavily depends on the sufficient 
populations of effective Rhizobium. It can accumulate Nitrogen both from 
soil and the atmosphere. The continuous use of Rhizobium inoculants in 
cropping systems can help improve the soil fertility level for subsequent 
crops planted in the same field. The technology, therefore, is good for 
Ethiopian soils where 85% are reported to have low levels of Nitrogen.

Considering the importance of faba bean for fertility maintenance and 
income, farmers grow faba bean on rotational basis. It is well integrated 
with the farming system. However, production of faba bean in Southern 
Zone is challenged by weed, pests and disease. There is sever production 
loss and planting of faba bean is declining from time to time. Farmers are 
forced to grow cereal after cereal and this will have far implication on soil 
fertility. The application of inoculants should be supported with improved 
soil management and use of pesticides.
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UNIT 5: CROP PROTECTION

5.1 Pests

Pest definition

Technically, any organism (bacteria, fungi, plant, animal) that has a negative 
effect on human health or economics (food). Realistically, any organism 
we don’t want around (factors in convenience and esthetics). Pest is a 
label applied by man and has no any ecological validity, i.e., there are no 
biological features, which distinguish “pests” from “non-pests”. There was 
thus a great incentive to find ways of overcoming the problems caused by 
pests and diseases. Efforts to manage insects, weeds, and diseases stretch 
into antiquity.

Pest Management

 � It also implied that pest species could exist in the agro-ecosystem as 
long as they weren’t causing damage to the crop.

 � Pest management did not assume that a combination of biological 
and chemical control was always the best option.

 �  If chemical control alone was predicted to be better than chemical 
and biological control combined, then chemical control alone would 
be selected under this system.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain about the effect of weeding, disease prevention 
and insect control

 � Describe the availability and accessibility of pesticides

 � Explain the importance of IPM
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 Favourable conditions required by pest to cause crop damage are:

 � Pest species must be present at the right stage

 � Environmental criteria must be met.

 � Crop must be a susceptible variety and growth stage.

 � All of the above must occur at the same time

Figure 9: pest triangle

5.2 Integrated Pest Management (IPM)

Definition

The FAO definition of IPM is “Integrated Pest Management (IPM) means the 
careful consideration of all available pest control techniques and subsequent 
integration of appropriate measures that discourage the development of 
pest populations and keep pesticides and other interventions to levels that 
are economically justified and reduce or minimize risks to human health 
and the environment.”

IPM emphasizes the growth of a healthy crop with the least possible 
disruption to agro-ecosystems and encourages natural pest control 
mechanisms.

Integrated means a broad interdisciplinary approach, taken using scientific 
principles of crop protection, to combine into a single cropping system a 
variety of management strategies and tactics to reduce pest populations.
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Strategies;

Strategies are the general approaches used to implement coordinated 
systems of multiple tactics. Examples are containment, preventive, 
corrective or remedial, and eradication;

Tactics;

Tactics are the specific methods used to achieve pest control, which include 
cultural, biological, physical, genetic, chemical, and regulatory procedures. 
Pest management implies a process by which information is collected and 
used to make good management decisions to reduce pest populations in a 
planned and coordinated way.

Major underlying principles of IPM

 � In an IPM program the management unit is the agro-ecosystem and 
any management action may produce unexpected and undesirable 
effects – this notion forms the basis of the systems or holistic approach 
to IPM.

 � Any pest exists at some tolerable level – this notion forms the basis of 
the economic injury level concept.

 � Natural control factors regulate pest populations. And are 
maximized  in IPM as the primary means of management; if this 
strategy fails to maintain pests below economic levels, then pesticides 
in combination with other tactics are used as a last resort.

 � Less than 100% control is desirable to leave a permanent pest 
residue for natural enemies and as a refuge for susceptible pests to 
reduce the chances of resistance development.

5.3 Weed Management

Management of weeds at appropriate time is one of the critical problems 
in terms of reducing quantity and quality of agricultural produce. Weeds 
compete with plant nutrients and reduce crop yields if they are not controlled 
based on recommendations for a particular crop or variety. Inter-row weed 
control non-selective herbicides with shielded sprayers. Inter-row seeding 
to reduce the transmission of soil and stubble born disease.
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Weeds are the major production constraints in the southern zone of Tigray 
with major emphasis to parasitic ones (Orobanchea). Types of orobancheas 
are orobanchea minor, orobanchea ramosa, and orobanchea cernua and 
orobanchea crenata.

Figure 10: Orobancea attacking faba bean

Orobanche spp., also known as broomrapes, constitute a major constraint 
to several crop production systems around the the world and are difficult 
to control once soils are highly infested. One of the most devastating 
Orobanche species is Orobanche crenata Forsk which predominantly infests 
grain legumes including faba bean (Vicia faba L.), pea (Pisum sativum L.), 
lentil (Lens culinaris Medick.) and chickpea (Cicer arietinum L.). Of these 
crops, by far the most seriously affected is faba bean.

5.3.1  Orobanchea Control Strategies

Cultural control

After emergency (15-18 cm height) hand weeding within 15 days interval 
and buried or burn the weed. Crop rotation is another best option to protect 
the infestation of orobanchea. First hand weeding is commonly done 21 
days after planting (in the second and third week of June). This is important 
to avoid competition of the crop for nutrient and moisture at early growth 
stage. The second weeding is done in the period before flowering (Mid 
of September). It should not be weeded during and after flowering, as it 
causes flower damage and creates favourable conditions for diseases.
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Chemical Control

They are difficult to diagnose due to their underground development and 
to the small size of their seeds; they are difficult to control due to their direct 
connection to the crop plants and due to the lack of a sufficient number 
of selective herbicides. In addition, the sources for broomrape resistance 
are scarce or even absent in the majority of susceptible crops. They cause 
immediate damage to crop by reducing the yields or reducing yield quality. 
The long-term impact of the broomrapes is even more serious: their seeds 
may easily spread to other fields, and can persist in soil for decades, leading 
to an accelerated increase in the infested areas in which susceptible crops 
are under danger. Seed dispersal is facilitated by man and by agricultural 
tools. They can also be dispersed with crop seeds and propagules and in 
forage. Animals can also serve as efficient vectors, because the seeds remain 
viable after passing through alimentary systems, and are easily spread in 
manure.

Prevention is of great importance. On a local level, the sources of infestation 
can be reduced by controlling the use of contaminated seed lots, farmyard 
manure from broomrape-fed cattle or simply by destroying heavily infested 
crops. Seed bank demise can be efficiently achieved by fumigation or 
solarisation, but this is not economically feasible in relatively low value and 
low-input crops like faba bean. Some biological control agents have shown 
promise in managing broomrape, but the technology is not ready yet for 
large area application. Early plantings of faba bean are often more severely 
infected so delayed sowing is arguably the best-documented traditional 
method for O. crenata control in some other countries, even though it is 
at the cost of some yield potential. However, faba bean has a long growth 
period and delaying sowing date implies shortening grain filling, which is 
detrimental for yield in areas with short of rainfall. The highest yields can 
be expected from intermediate sowing dates, the optimum period varying 
according to weather, cultivar and infestation density.

The best solution is manual weeding just to avoid the spreading of the seeds 
and further increases of the seed bank at the beginning of the infestation in 
field. Crop rotation is of limited value due to the long viability of the seeds 
and the broad host range. CASCAPE experience shows that in farmlands 
that uses compost, FYM, inoculants and chemical fertilizers can reduce the 
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damage of the parasitic weed on faba bean productivity. Recent findings 
also indicated that orobanchea resistant faba bean varieties being used to 
minimize the effect of the parasite weed.

Figure 11: Different weed types on Faba bean crop.

5.4  Disease Control

5.4.1  Chocolate spot

The cultivated land of faba bean becomes decreasing from year to year 
because of faba bean disease. Chocolate is the most important disease in 
faba bean production caused by the fungus Botrytis fabae. It is first seen 
as reddish to chocolate brown, slightly flattened spots appearing on lower 
leaves (Figure 1). This is its ‘non-aggressive’ phase, which is thought to have 
little effect. If mild, wet conditions persist for several days, the disease will 
spread quickly and be termed ‘aggressive’. The disease progresses up the 
canopy, with the spots rapidly expanding into large patches, which blight 
the leaves. Plants defoliate and lose flowers and pods. Stems can become 
reddish-brown and weakened, with a strong tendency to lodge. Flowers 
and pods may also develop lesions. Young leaves expanding at the top of 
the plant may outgrow the disease if conditions dry out; lost flowers and 
pods cannot be recovered. The greatest risk period is normally from late 
July to late September.
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Figure 12: Faba bean damaged by Chocolate spot

Cultural Control

Seed rate or population density of faba bean and wet weather favors 
outbreaks of the disease. Chocolate spot usually require a minimum of two 
sprays for control. Farm management practices that help to remove excess 
soil moisture during high rainfall time, use of resistance varieties and adjusted 
planting time reduce the risk of emergence of the disease. Consequently, 
farmers are advised to use option of chocolate spot management such as 
application of drainage systems by use of BBM and local Maresh to avoid 
excess water from faba bean farmland in order to minimize the prevalence 
of the disease. The other option is also removal of crop residue from the 
farm land.

Chemical Control

Fungicide application significantly reduced the severity of the chocolate 
spot infection compared to the untreated crop. The recommended 
chemicals for chocolate spot are application of mancozeb befor the crop is 
infested by the disease 3kg/ha two to three times developed resistance to 
chocolate spote and resulted in better faba bean yield, Redomin 3kg/ha if 
the faba bean is infested by chocolate spot, Baylaton 0.5-0.75.

5.4.2 Ascochyta blight

This is also the second important faba bean disease caused by the fungus 
Ascochyta fabae and tends to develop under cooler conditions and 
therefore earlier in the season than chocolate spot. It can be distinguished 
from aggressive chocolate spot by the presence of small, black, pepper-like 
bodies in the centre of the dead patches on leaves.
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The control strategy involves an early application of fungicide about 6 
weeks after sowing, followed by additional sprays depending on weather 
conditions and disease levels. Crops should be sprayed with fungicides 
during pod fill to prevent pod infection and seed blemishes/staining. The 
recommended chemicals are those men shined on chocolate spot.

5.4.3 Faba bean Gall

Currently a new disease faba bean gall locally called “Kormid in North Shewa 
and expanded in the highland faba bean growing areas of South Tigray. It 
was first observed in Menze Mama District around Bash kebele in farmers’ 
fields in 2010/2011 main cropping season.

 The symptom of the disease starts from seedling stage & more severe up to 
flowering growth stage. In severely infected fields, the disease expands to 
the stem and the whole plant showed shrinked, shortened and died.

Control Methods

The recommended chemicals are Bayleton, chlorotalonil and mancozeb. 
Among fungicides sprayed better grain yield were recorded on bayleton, 
Mancozeb, Ridomil gold and Chlorothaloni. Seed dressing & foliar fungicides 
have best effects against faba bean (gall) diseases. Studies showed that 
Thiram, at a dosage of 0.6-1.0 kg/100 kg of seed, 25% Bayleton or 15% 
Bayleton, at a rate of 0.3% to seed weight, are effective in controlling galls 
(ICARDA, 1993), but thiram was not effective against the disease. Report 
reveals that, chemical control showed better results in controlling gall 
disease in China and Japan.

Figure 13: Gall on Faba bean and its symptoms
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UNIT 6: HARVESTING AND POST-
HARVEST MANAGEMENT 
OF FABA BEAN CROP

Harvesting time plays an important role in improving grain yield and seed 
quality of pulse crops in general and faba bean in particular. Because, this 
crop depends on its physiological maturity. Harvesting stage influences 
the quality of seed in relation to germination, vigour, viability, and size and 
market appearance

6.1 Pre-harvest Considerations

Faba bean crops will mature approximately 110 to 150 days, although this 
maturity time can vary greatly depending on variety type (early or late 
maturing), agro-ecology and biotic factors (diseases and pests) of the area. 
Before harvesting one should understand the following points and take 
into consideration.

 � Maturity indicators, variability of crop’s maturity and method of 
harvesting

 � Harvesting equipment and swathing (heaping)

 � Availability of equipment for harvest and storage space readiness

 � How will the harvested and threshed grain be marketed?

 � Other variability of crop readiness in the field and current weather 
patterns of the area, etc.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Describe the stage of physiological maturity for faba bean 
crop

 � Explain timely and method of harvesting

 � Explain on how to minimize post-harvest loss
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6.2 Harvesting and Swathing

Faba bean is indeterminate in its growth habit that the lower pods mature 
earlier when the upper ones are still green this crop plant can be ready 
for harvest when approximately 10 to 20 per cent of the pods have turned 
black. This will correspond to the bottom part of the plant that one to three 
pods turning black. By this time, the upper most pods are fully developed 
and the middle pods are turning to lighter green as displayed in the figures 
below.

Figure 14: Maturity indicators of faba bean plant: Starting to mature with 
leaves dropping but lower pods not yet turned (A), close to full 
maturity showing loss of leaves and black pods (B) and close up of 
tan to brown mature pods (C)

Source: K. Stonehouse, Saskatchewan Ministry of Agriculture

Pods of a faba bean crop will shatter as more pods are allowed to mature 
to the black stage or left standing until complete dry down and this is 
especially true if the crop is affected by drought. Seeds in most mature 
pods will have a moisture content of over 40 per cent, while seeds found 
in the upper portion of the plant may exceed 60 per cent moisture content 
(moisture content of the whole plant will be 70 per cent or greater at this 
stage). In addition, late harvesting may result in shedding and rotting of 
pods if untimely rain is encountered and in shattering of seeds. Therefore, 
harvesting should be done at the appropriate stages when the leaves and 
the pods dry out and when the grain moisture content is significantly 
reduced. Under Tigray condition where time of harvesting more or less 
coincides with the start of the dry season, it is easily possible to achieve low 
moisture contents while the crop is in the field.

Faba bean is a taller crop with strong stems and very good stand ability. The 
crop is typically straight cut at six to eight inches off the ground. Swathing 
should begin when the lowest two bunches of pods begin blackening or 



TECHNICAL MANUAL FOR SMS

37

when most seed easily detaches from the hilum. At this stage, the moisture 
content of the beans is from 35 to 45% or when about 25 per cent of the 
plants in the field have the lowest one to three pods turning dark. Swathing 
in this moisture range provides the highest bulk density and 1000-kernel 
weight. The high moisture content requires a fairly long drying period in 
the swath, so it is advisable to lay a fairly light swath Swathing or baling in 
to smaller partitions of faba bean is an important task. Under some 
conditions, such as alternating wet and dry situations, pod shattering can 
occur so swathing can be a good option. Faba bean is ready for swathing at 
35 to 45 per cent seed moisture,

Figure 15: Harvested and swathed (baled) faba bean plants

At this stage, usually the middle pods should be turning yellowish and the 
uppermost pods should be fully developed and lighter green. Crops cut 
seven to 10 days before the first fall frost will likely have no seed damage. 
The biggest challenge with swathing is swaths can be difficult to pick up 
and may take up to three weeks to dry

6.3 Threshing and post-harvest handling

6.3.1 Threshing

Faba bean crop is not as such suitable for combine harvesting due to its 
indeterminate nature and unavailability of non-shattering varieties. Hence, 
simultaneous harvesting and threshing is not possible and threshing 
performs using oxen and sometimes using manual labor where labor is 
available and cheap in Tigray region. The crops should be protected from 
rain after harvesting while in the field with the use of available protecting 
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materials, like canvases and polythene sheets. Faba bean is indeterminate 
in growth habit that the lower pods mature earlier when the upper ones 
are still green. Therefore, the freshly cut crops should be left on the ground 
and after well-dried (may be three to four weeks after) the crops should be 
fed to a clean floor or stationary thresher to get clean seeds. The threshing 
floor should be clean and preferably cemented at least with animal dung 
to keep contamination by inert matter, weed seeds and other crop/variety 
seeds to a minimum.

6.3.2 Seed Cleaning and drying

Raw seed usually constitutes unwanted components like impurities both in 
physical and genetic terms. Therefore, seed processing plant, which includes 
the process of drying to optimum moisture level for storage, cleaning and 
grading, testing for purity and germination, treating for storage pests and 
seed borne diseases, and bagging and labeling, is a largest investment in 
itself.

The initial moisture content of seed highly influences the viability of the 
seed and drying must be started within a few hours after threshing and 
continue until the required optimum moisture level is achieved. Optimum 
moisture content reduces the deterioration rates during storage, prevents 
attack by moulds and insects and facilitates processing. Improved seeds of 
faba bean should be dried to a moisture content of nearly 10 - 12 by thinly 
spreading on trays or floors in the open sun before storage. Seed with a 
moisture content of 11-14% can be stored for 2-7 years at temperature of 
5-100C and to 1-4 years at 10 - 20°C. To preserve its qualities successfully, dry 
beans should be stored in a dry, cool, airtight container away from sunlight. 
Given the correct temperature and relative humidity, natural air drying can 
be successfully used to dry faba bean grain/seed to safe storage moisture 
content and temperature.

6.3.3 Seed Storage

Seeds should be stored in a dry and cool place free of pests and somehow 
be protected from absorbing moisture from the floor. Seeds should be 
treated with proper chemicals for storage pests but care must be taken that 
the treatment of the seed with improper chemicals may impair the ability 
of the seed to germinate. The chemical treatment of the seed immediately 
after harvest and the fumigation of the store before storage are advisable 
to keep the quality of the seed in storage. The most important storage pest 
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in faba bean in Ethiopia is the bean bruchids (Callosobruchus chinensis). 
Currently, the effective control measure recommended for bean bruchids 
is the use of triple layer plastic bags for its air tight material called PICS 
(purdue Improved Crop Storage) or Primiphos-methyl (Actelic 50% EC) at 
the rate of 40g/100kg (6-8 ppm).

Figure 16: Faba bean seed stored in triple layer (left) and air tight plastic bag 
(right)
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UNIT 7: FABA BEAN MARKETING

Faba bean crop is mainly produced by small-scale farmers and this crop is 
grown either singly or in mixtures with field pea between altitudes ranging 
from 1800 to 3000 m and annual rainfall of 700-1000 mm during the main 
rainy seasons (June to September).

7.1 Marketing System of Faba Bean

Except for haricot beans, pulse-marketing system in general is highly 
underdeveloped and poorly organized in Ethiopia and this system has 
not been generally practiced in Tigray region. Haricot bean and currently 
mung bean crops are the only pulse crops with relatively better marketing 
system in the country, which traded mostly through Ethiopian Commodity 
Exchange (ECX). Immediately after harvest of the last production season 
(2008) there was haricot bean trade with about a thousand quintals monthly 
but currently there is no offer at the exchange.

Due to the production of faba bean crop by small-scale farmers that are 
scattered over the different production areas of the country and the use 
of different varieties, there are different market actors that are involved 
along the chain and this crop market under these circumstances can be 
categorized into primary, secondary, and tertiary markets. The primary 
markets (buyers who buy directly from the producers) include rural 
retailers, rural assemblers, brokers, and primary cooperatives For this crop 
in particular and pulse crops in general, the secondary market (buyers who 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain the market challenges and opportunities of 
producing standard seed size

 � Describe the link of producer farmers with cooperatives 
and unions for better marketing of faba bean

 � Explain the opportunity of the contract farming
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purchase products primarily from originators) include district retailers, 
district wholesalers, farmers’ unions and consumers. In some parts of 
Ethiopia, like Oromia, Amhara and Southern regions, the actors in the tertiary 
markets include urban wholesalers, exporters, processors, small retailers 
and supermarkets. The urban wholesalers represent as a major gateway to 
the rarely exporters and urban retailers. Except the Ethiopian Grain Trade 
Enterprise (EGTE) and Farmers Marketing Cooperative Unions (FMCU), 
most of the urban wholesalers are based in Addis Ababa (dominantly at 
Ehil Berenda) and Nazareth (Adama). In most of the cases, exporters own 
cleaning and grading facilities. Transporters and quality certifying public 
organizations are also important actors in the chain.

7.2 Contract Farming

Worldwide, contract farming is becoming progressively an important aspect 
of vertical integration in agribusiness. Market liberalization and opening of 
international trade have become the main driving forces for expansion of 
contract farming. Because contract farming best suits smallholder farmers 
as they know who to sell their product to prior to production. Contract 
farming will also help farmers to use the technology and insights for 
growing other productions.

Generally, contract farming has the following advantages:

 � Contract farming supports development of the agro-industry and 
export trade in various ways. It introduces new technology and 
enables farmers to learn new skills that help diversify production and 
boost productivity.

 � Contract farming arrangements motivate small-scale farmers to use 
improved and recommended agricultural inputs by guaranteeing 
market and price.

 � Under contract farming new markets, that otherwise are not accessed 
by small-scale producers, are opened. For the agribusiness firm that 
works with small-scale farmers, contract farming overcomes problems 
of land constraints.

 � Contract arrangement is also more reliable than open market 
purchases in terms of volume, quality and delivery time. Traceability 
is also simple with contract farming.
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In Ethiopia, as indicated in rural development policy and strategy document 
of the government, well-organized contract farming that offers better and 
cost effective input utilization, mechanization and extension service system 
is considered as strategic option to transform the subsistence agriculture 
to market-oriented commercial farming in the densely populated mid and 
high altitude areas of the country.

In Contract farming, organizations will give different supplies and trainings 
for farmers and this will help to have smooth relationship and objective 
achievement among partners. Because, farmers may lack knowledge, skill 
(experience), finance, agricultural production equipment, and making 
this contract farming can help in solving such and other related problems 
successfully. Solving these problems may also use an organization to get 
better quality and quantity produces. Based on this system farmer will be 
able to have reliable market access and generate more income as part of 
the contract.

Even though contract farming as a system is almost non or very earlier and 
new to Tigray region, there is a growing interest from private companies to 
get into contracts with smallholder farmers so as to meet their demands. 
In some commodities, like malt barley, Raya brewery has started this 
system in the southern zone of Tigray who signed agreement among the 
brewery and “Bokhra” union to supply malt barley produce from different 
farmers’ cooperatives of the area. The company uses malt barley for its beer 
production.

On the other hand, this contract farming as a system has not yet started for 
faba bean in Tigray region but well familiar in other parts of the country, 
like Oromia, South and Amhara regions, For this, lack of well-organized 
institutional support, lack of experience in contract farming, inadequate 
transport and communication facilities, unavailability of seed or planting 
material specifically for high valued crops, like faba bean, unavailability 
guidelines and law enforcement mechanisms for contract farming etc 
are found to be some of the challenges of the emerging contract farming 
schemes. Therefore, it is important to give more attention towards this 
system through the regional government and other stakeholders.
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7.3 Challenges and Opportunities of Faba 
bean Market

The link between the faba bean producers and the export markets is 
weak due to the large number of ineffective intermediaries operating 
in the value chain. The intermediaries have failed to acquire scale and 
operate in limited geographic areas. The fragmentation of intermediaries 
between the producer and consumer markets creates lack of transparency 
in markets. Generally, though there has been substantial growth in recent 
years, the current export market is underdeveloped. Several studies have 
characterized the pulse marketing channels in Ethiopia, and have concluded 
that, with the exception of haricot beans, the marketing system of pulses 
is highly underdeveloped, and more or less similar to that of cereals. The 
less developed and fragmented exporters operating at smaller scale in 
the market results in inconsistent export flows and thus, inconsistent 
demand for exports. The major causes of limited export development are 
(i) inadequate market intelligence (ii) inability to leverage scale efficiencies 
due to smaller size and (iii) non-conducive business environment due to 
missing credit and insurance; and (iv) non-consistent policy interventions

7.3.1 Product aggregation and trading

Quality is an important parameter that determines both the price and 
volume of pulse exports. Exporters estimate that they reject 10 to 25 
percent of produce due to quality standards, which impinges upon both 
the profitability of exporters and ultimately the prices paid to farmers. The 
most important quality parameters dictating pulse export quality include: 
seed size, color, appearance, and existence of mixtures. Most of these 
parameters are dictated by the type of pulse variety (traditional versus 
improved), management practices and post-harvest handling. However, 
farmers are often unaware of the characteristics desired by the end markets 
(e.g., exporters) and developing smallholders’ knowledge on the quality 
requirements of the international market, including pulse aggregators and 
traders would benefit all involved in the value chain. Hence, Enhancing 
the efficiency of pulse aggregation and trading activities will eliminate 
bottlenecks and ensure that an adequate amount of grain is supplied 
to both domestic and international markets that meet required quality 
standards and quantity requirements.
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7.3.2 Financial and logistical limitations

Availability of inputs such as quality seeds, fertilizer and credit is crucial for an 
efficient and effective marketing system. However, some studies have shown 
that, consultations with primary cooperatives, unions and government 
officials indicated that only about 1 percent of primary cooperatives and 10 
percent of the unions have access to credit. This suggests that aggregating 
and trading activity is limited by constrained access to finance, at least for 
smaller marketing actors.

Other than financial constraints, limited storage facilities and lack of timely 
market information have constrained the efficiency of market actors 
involved in pulse aggregation and trading. In terms of market information, 
market participants typically have either no or ill-informed information on 
prevailing grain prices, supplies, stocks and inter-regional grain flows.

Finally, despite recent improvements in road networks, Ethiopia still suffers 
from inadequate road networks. Most rural households are still located in 
areas that cannot be accessed by motorized vehicles. Smallholder farmers 
depend on pack animals and human labor to transport their produce to 
primary markets. Assemblers and other market actors often pay high 
transportation costs to move their purchases to secondary and tertiary 
markets. Consequently, moving crops around is not only slow but expensive

7.3.3 Domestic consumption and marketable surplus

Faba bean is a significant portion of the Ethiopian diet, particularly for 
rural and pre-urban consumers. Even though faba bean is mainly used 
for domestic consumption in the country, it also uses for export market. 
Table 6 summarizes the end markets for the primary pulses in Ethiopia. 
This table demonstrates that the bulk of the pulses are consumed on-farm, 
with marketed output accounting for only 13 to 28 percent of production, 
depending on the variety.
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Table 5: Pulse grain use in Ethiopia, 2007

TYPE OF 
PULSE

NUMBER OF 
HOUSEHOLDS 

(MILLION)

PULSE GRAIN USE (%)

Marketed Consumed Others

Faba bean 3.8 18 64 18

Haricot bean 2.5 13 72 15

Field pea 1.7 18 65 17

Chickpea 1.0 18 64 18

Lentil 0.7 28 51 21

Source: CSA (2008)

As this table suggests, smallholders market surplus grains in small quantities 
of varying quality and farmers are not well integrated to the market. The 
small quantity of pulses produced and sold coupled with high transportation 
and transaction costs incurred in pulse aggregation and trading reinforce 
the subsistence orientation of the smallholder farmers.

7.3.4 Market access

The marketing of faba bean is similar with the other cereal crops which 
remain traditional and inefficient as characterized by a long chain right from 
production to consumption. The domestic market for faba bean/pulses in 
general seems less organized as compared to the cereals market.

Due to the seasonality of grain production, prices are normally expected 
to be low during the harvest season and to rise afterwards up to the next 
harvest in response to dwindling supply level. Improve the market chain of 
faba bean through providing incentive to farmers to produce and deliver 
more surplus produce to the market might solve the existing low access of 
the faba bean produce.
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UNIT 8: NUTRITION SENSITIVE 
AGRICULTURE

8.1  Basic Concepts and definition of Nutrition 
sensitive agriculture

Nutrition Sensitive Agriculture (NSA)

Nutritional sensitive agriculture is an approach that seeks to ensure the 
production of a variety of nutritious, affordable, culturally appropriate 
and safe foods in adequate quantity and quality to meet the dietary 
requirements of populations in a sustainable manner. Food is any substance 
plant or animal based which is consumed to provide nutritional support to 
our body. It is usually of plant or animal origin. Nutrition is the intake of 
food in relation to the body’s dietary need. Nutrients are components in 
foods that an organism uses to survive and grow. There are two types of 
nutrients: Macronutrients and micronutrients.

With a clear, fact-based vision for the aspiration, a credible plan of action, 
and the support of an effective performance management process, 
Ethiopia will be in a strong position to mobilize the resources needed to 
deliver on these constraints. Ethiopia can convert this potential into critical 
improvements in food security and livelihood for the country.

Faba beans are large, flat, light green pods usually eaten shelled for their 
delicious beans. Faba is one of the ancient cultivated crops probably 
originated in the fertile valleys of Asia Minor or Mediterranean region. 

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Define the conceptual pathways between agriculture and 
nutrition

 � Clarify the nutritional sensitive value chain
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Unlike in green beans, where whole immature pods can be eaten, faba 
beans possess thick indigestible peel that generally shelled to extract their 
broad, thick, and flat seeds (beans) inside.

Binomially, faba pods belong to the Fabaceae family, in the genus: Vicia. 
Scientific name: Vicia faba. Commonly used as vegetables, they are one of 
the popular bean varieties that can be grown easily in the home gardens.

Faba bean is one of the ancient cultivated cool season vegetables. The plant 
is a small annual, glabrous herb with an erect stem growing to the height of 
up to 6 feet. Pink-white flowers appear in clusters after about three months 
after seedling. Honeybees play a role as pollinators. Light green, beaded 
fruit pods which develop out of these flowers, hold about 6-10 flat, broad, 
irregularly oval-shaped beans inside.

Ethiopia (0.61 Mt) is the second producer of faba bean next to China (1.65 
Mt). It is a hardy crop and can withstand rough climates, especially cold 
ones. Faba bean is a valuable protein-rich food that provides a large sector 
of the human populations in developing countries with a cheap protein 
source thus partly compensating for the large deficiency in animal protein 
sources. It is one of the earliest domesticated food legumes and is now 
cultivated on large areas in many countries including in our country and 
in Tigray in southern high lands due to its high nutritive value in terms of 
energy and protein contents.

8.2 Health Benefits of Faba Beans

 � Faba beans are very high in protein and energy as in any other beans 
and lentils. 100 g of beans carry 341 calories per 100 g. Besides, they 
also compose plentiful of health-benefiting antioxidants, vitamins, 
minerals, and plant sterols.

 � Faba beans are a very rich source of dietary fiber (66% per100g RDA) 
which acts as a bulk laxative. Dietary fiber helps to protect the colon 
mucosa by decreasing its exposure time to toxic substances as well as 
by binding to cancer-causing chemicals in the colon. Dietary fiber has 
also been shown to reduce blood cholesterol levels by decreasing re-
absorption of cholesterol binding bile acids in the colon.

 � Faba beans are rich in phytonutrients such as isoflavone and plant 
sterols. Isoflavone such as genistein and daidzein have been found to 
protect breast cancer in laboratory animals. Phytosterols, especially 
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ß-sitosterol, help lower cholesterol levels in the body.

 � Faba beans contain Levo-dopamine or L-dopa, a precursor of neuro-
chemicals in the brain such as dopamine, epinephrine, and nor-
epinephrine. In the brain, dopamine is associated with the smooth, 
coordinated functioning of body movements. Thus, consumption 
of adequate amounts of faba beans in the everyday diet may help 
prevent Parkinson’s disease and dopamine-responsive dystonia 
disorders. (Medical disclaimer).

 � Fresh faba beans are an excellent source of folates. 100 g beans provide 
423 µg or 106% of folates. Folate along with vitamin B-12 is one of the 
essential components of DNA synthesis and cell division. Adequate 
folate in the diet around conception, and during pregnancy may help 
prevent neural-tube defects in the newborn baby.

 � They also contain good amounts of vitamin-B6 (pyridoxine), thiamin 
(vitamin B-1), riboflavin and niacin. These vitamins function as 
coenzymes in cellular metabolism of carbohydrate, protein, and fat.

 � Besides, faba beans are one of the finest sources of minerals like iron, 
copper, manganese, calcium, magnesium. At 1062 mg or 23% of 
daily recommended levels, faba is one of the highest plant sources 
of potassium. Potassium electrolyte is an integral component of cell 
and body fluids. It helps counter pressing effects of sodium on heart 
and blood pressure.

 � Young, tender, faba leaves or top greens and shoots of faba plant are 
also found favor in the kitchen as spring season delicacies for their 
incredibly nutritious values.

Table 6: Analysis of nutrient content of faba beans

PRINCIPLE NUTRIENT VALUE PERCENTAGE OF RDA

Energy 341 Kcal 15%

Carbohydrates 58.59 g 45%

Protein 26.12 g 46.5%

Total Fat 1.53 g 7%

Cholesterol 0 mg 0%

Dietary Fiber 25 g 66%

Vitamins
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PRINCIPLE NUTRIENT VALUE PERCENTAGE OF RDA

Folates 423 µg 106%

Niacin 2.832 mg 18%

Pantothenic acid 0.976 mg 19.5%

Pyridoxine 0.366 mg 28%

Riboflavin 0.333 mg 25%

Thiamin 0.555 mg 46.25%

Vitamin A 53 IU 2%

Vitamin C 1.4 mg 2%

Vitamin K 9 µg 7.5%

Electrolytes

Sodium 13 mg 1%

Potassium 1062 mg 23%

Minerals

Calcium 103 mg 10%

Copper 0.824 µg 91%

Iron 6.70 mg 84%

Magnesium 192 mg 18%

Manganese 1.626 mg 71%

Phosphorus 421 mg 60%

Selenium 8.2 µg 15%

Zinc 3.14 mg 9%

Phytonutrients

Carotene-ß 32 µg --

Carotene-α 0 µg --

Lutein-zeaxanthin 0 µg --
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8.3  Nutritional Benefits of Faba bean

Faba bean (Vicia faba L.) is a protein-rich legume seed and it also provide 
energy, well adapted to most climatic areas of Ethiopia and south high lands 
of Tigray widely used for food. Even if the seed is generally recognized to be 
of good nutritional value, existing genetic variability for seed composition 
offers possibilities for improvement of this trait by breeding. Four major 
quality types must be distinguished according to the presence or absence 
of tannins in the integuments and of vicine (V) and convicine (C) in the 
cotyledons. The nutritional value of diets containing varying amounts of 
different faba bean cultivars characterized by high or low levels of tannins, 
and high or low levels of vicine + convicine (VC), has been examined in 
monogastric animals and ruminants.

Faba beans could be an important source of protein as an alternative 
feedstuff to soya bean oil meal. The faba bean is fairly high in protein, and with 
the exception of methionine level, has a balanced pattern of indispensable 
amino acids (AA) (Tacker, 1990). Some ant nutritional factors (ANFs) present 
in FB (e.g. tannins, lectins and trypsin inhibitors) may interfere with the 
digestion of nutrients, and decrease growth rate. In particular, condensed 
tannins may bind to dietary proteins and/or inhibit the activity of digestive 
enzymes, and increase the secretion of endogenous proteins. The food 
composition of faba bean per 100g of edible portion is 127Kcal, protein 
8.67, vitamin C 1.2, Iron 2.22 and Zinc 1mg.

8.4 Inter-relationship between Agriculture and 
Nutrition

Agriculture is the main source of food and income in Ethiopia. Smallholder 
farms are responsible for about 90 % of the food production in the country. 
The main role of agriculture in improvement of nutrition is through 
improving access to adequate, safe and nutritious foods.

Poor agricultural production can lead to poor harvest and food insecurity. 
Food insecurity leads to under-nutrition which negatively affects agricultural 
productivity, socio-economic development, educational performance, 
and community health. Poor nutritional status among farmers can lead to 
reduced agricultural productivity, a decline in household income and food 
insecurity.
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Improved nutritional status is an input for increased agricultural productivity. 
Good nutritional status is necessary for productive and healthy community.

8.5 Nutrition sensitive value chain analysis

A successful and sustainable pulse industry presupposes that value 
chain actors are well integrated and function as a unified system in a way 
that maximizes the welfare of all actors involved from production up to 
consumption. The pulse value chain in Ethiopia, however, is far from efficient 
and fraught with several challenges. This value-chain analysis attempts to 
identify the various impediments in order to develop possible interventions 
that can improve the performance of the value chain.

A food value chain consists of all the stakeholders who participated in 
production and value-adding activities that are needed to make food 
products. though the traditional focus has been on economic value, 
nutrition-sensitive value chains leverage opportunities to enhance supply 
and/or demand for nutritious food as well as opportunity to add nutritional 
value (and/or minimize food and nutrient loss) at each steps of the chain, 
thereby improving the availability, affordability, quality and acceptability 
of nutritious food. For lasting impacts on nutrition this approach must be 
placed in a sustainability context on faba bean production as well, and 
identifying entry points to increase nutritional value at any step of the value 
chain.

As an analytical framework, the value chain is divided here into three 
broad stages, namely production, aggregation and marketing, and 
commercialization towards exports. Table 2 illustrates the key challenges at 
each of the three distinct value chain stages. The characterizations of each 
stage were based on interviews with stakeholders across the value chain 
and participatory rapid assessments performed by the diagnostic team. 
The challenges facing each stage of the value chain are further elaborated 
in the subsequent sections.
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Table 7: Over view of Challenges in pulses Value chain

 CHALLENGE  DESCRIPTION

Low on-farm productivity

Smallholder productivity constrained by limited 
use of improved inputs, small fragmented plots, 
marginal soils, limited use of improved varieties, 
and inadequate farm management practices

Inefficient marketing 
system

Limited effectiveness of marketing due to 
involvement of many actors, leading to excessive 
handling and weak demand signals, and 
inadequate financing and transport

Inconsistent export supply

Limited relationship between exporters and 
importing countries, unstable and erratic 
demand from importing countries leading to 
limited number of contracts between exporters 
and producers

Capacity Building on Faba bean

Field day on Faba bean nutrition demonstration with consideration of 
different stakeholders (Farmers, DAs & Experts of the kebele woreda, Zonal 
and regional) at the specific district is very important in order to change the 
awareness of the community. Thus, helps farmers (male female and youth) 
and extension personnel and development agents to better participate to 
evaluate the faba bean nutrition. For The group of farmers and DAs lead 
by SMS is often set their own criteria to evaluate the varieties of faba bean 
food.
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UNIT 9: GENDER PARTICIPATION IN 
CROP PRODUCTION

9.1 Basic concepts of Gender

Gender and sex are not the same. Sex refers to the biological attributes 
of men and women in which, these attributes are universal and cannot 
be changed. Gender refers to social, behavioral and culturally specific 
characteristics defining the behavior of women and men, boys and girls, 
and the relationship between them. Gender roles, status and relations 
vary from place to place (countries, regions, and villages), groups (class, 
ethnicity, religion, etc., generations and stages of the life cycle of individuals. 
Therefore, gender is not about woman or man but about the relationship 
between them.

Except in few parts, women’s efforts are not yet recognized by society of 
Ethiopia. However, rural and urban development in this country cannot be 
imagined without the active participation of women. Although women’s 
contribution in agricultural production is critical, there is a general tendency 
of obscurity and inadequate recognition of their roles. This is mainly due 
to the wrong assumption that ‘what would benefit one section of society 
(in most cases men) will be trickled-down to other section of society (in 
this case women). Hence, developing effective and sustainable extension 
service for women farmers within the context of broader agricultural and 
rural development strategies becomes a crucial challenge.

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Explain gender equity and equality

 � Assess the contribution of both sex (women and men) in 
the crop production system

 � Mainstream gender in the extension system
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9.2  Overview of Gender equality

Gender equality doesn’t mean that there should be an equal number of 
boys and girls or women and men in all activities. Gender equality means 
that women, men, boys and girls have equal opportunities, resources, 
rights and access to goods and services. Gender equality also means equal 
responsibilities in sharing energy expended in caring for families and 
communities.

9.3  Division of Labor and Gender Disparity

Differentiation of tasks based on sex, where women are engaged in 
reproductive activities in the private sphere, while men are engaged in 
the productive activities in the public sphere is known as sexual division of 
labor. This division of labor is reflected not only in their activities but also in 
their behavior. The opposite concept to sexual division is gender division 
of labor. Gender division of labor is used to describe the socially defined 
allocation of tasks between women and men. In other words, the division 
of labor between the sexes is not “natural” in the sense of being ordained by 
the biological differences between them. Rather, it reflects social customs, 
norms, and beliefs which govern and circumscribe individual behavior.

Gender division of labor is used to describe the socially defined allocation 
of tasks between women and men. In other words, the division of about 
between the sexes is not “natural” in the sense of being ordained by the 
biological differences between them. Rather, it reflects social customs, 
norms, and beliefs which govern and circumscribe individual behavior. The 
gender division of labor is systematically constructed, maintained, justified 
and perpetuated in a systematic process from the household, the religious 
places, workplaces, and media). It also refers to the specific economic and 
social roles that considers appropriate for men and women.

On the other hand, gender disparity is the gap in decision making power, 
which leads to inequality in access to resources and by the differential 
treatment given to women and girls as compared to that given to men and 
boys. Gender discrimination exists as a part of the social system and runs 
through all aspects of lives and at different levels such as at family level, 
community level and institutional level
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9.4 Gender Mainstreaming in Crop Production

Mainstreaming gender in agricultural production is often mentioned as 
one of the important strategies to promote production efforts. The role 
of women in agricultural production varies from place to place, based on 
culture, ethnicity, socio-economic circumstances, etc. However, in addition 
to their domestic contribution, women have multiple roles in agricultural 
production and food security for their family

The women orientation of the rural development extension programs, were 
not encouraging and the women participation in the extension programs of 
government as well as NGOs was quite inadequate. In the case of extension 
programs relating to crop production, the women participation was 
substantially low. Therefore, If gender is not fully accounted for agricultural 
production, it will be impossible to meet the food needs of future population 
or ensure that agricultural productivity translates into improved welfare for 
the poor. Changing agricultural production and its extension systems from 
male-dominated to gender-equitable is not merely an issue of political 
correctness or ideology but it is a matter of development effectiveness that 
can benefit everyone.

9.5 Current Gender involvement in Crop 
Production in Tigray Region

In rural areas, women are engaged in cultivating, harvesting, storing and 
marketing of crops in general. However, there is no separate activity focused 
on faba bean production only but crop production as a whole. Women’s 
work in the agricultural sector in general has often been erroneously 
documented as marginal and they have been considered more as consumer 
than producers

Tigray is one of the region, where more than 80% of its population depend 
on rain fed agriculture. In most part of the region, women do not plough 
agricultural land. Rather, they assist their husbands in supportive tasks 
including harvesting and threshing of crops. Moreover, they feed their 
husbands, fetch water to men and livestock during agricultural field 
work, help men during threshing and make grain seeds ready for sowing. 
Moreover, studies has shown that land preparation, weeding, harvesting, 
threshing and storing have been some of women’s primary responsibilities.
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In summary, there are key issues with regard to gender that need to be 
considered in agricultural production which includes:

 � Equal access to land and other resources such as credit and other 
support services,

 � The disparity of gender differences in roles be well addressed,

 � Agriculture extension services to be equally provided to both women 
and men and

 � women’s empowerment and equal access to household decision 
making
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UNIT 10: CLIMATE SMART 
AGRICULTURE

10.1  Basic definition and concepts

Climate-smart agriculture (CSA) is defined as an approach that “sustainably 
increases productivity, enhances resilience (adaptation), reduces GHGs 
(mitigation), carbon sequestration and increases food security and 
development goals” (FAO, 2010). It integrates the three dimensions of 
sustainable development (economic, social and environmental) by jointly 
addressing food security and climate challenges. CSA is composed of three 
main pillars – sustainably increasing agricultural productivity and incomes; 
adapting and building resilience to climate change; and reducing and/or 
removing greenhouse gas (GHG) emissions, where possible.

Figure 17: CSA composition of three main pillars

LEARNING OBJECTIVES:

After completing this unit, participants will be able to:

 � Describe the effect of climate change on faba bean 
production

 � Recognizes specific ways to mitigate climate influence on 
faba bean
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CSA includes proven practical techniques such as mulching, intercropping, 
conservation agriculture, crop rotation, integrated crop-livestock 
management, agroforestry, improved grazing and improved water 
management. CSA also involves innovative practices such as improved 
weather forecasting, early-warning systems and climate-risk insurance. 
CSA aims to get existing technologies off the shelf and into the hands of 
farmers, as well as to develop new technologies such as drought-tolerant or 
waterlogged-tolerant crops to meet the demands of the changing climate.

Faba bean Contributing to productivity

According to the International Food Policy Research Institute, there has 
been a four-fold increase in pulse trade since the 1980s. The rising global 
demand for food legumes presents smallholder farmers with an opportunity 
to raise their income. New high-yielding, disease-resistant varieties have 
been developed, together with improved production methods, particularly 
for weed and pest management. Adoption is spreading. Production has 
increased by 47% between 2001/02 and 2006/07. Faba bean variety Walki, 
for example, is tolerant to waterlogging, resistant to root rot, has a yield 
potential of 2.4 to 5.2 t/ha (compared to 1.2 t/ha from landraces) and seeds 
70-100% larger than the standard varieties. Several other promising lines 
are being tested for potential release. According ICARDA, 20008, Farmers 
who adopted the new faba bean technologies, whether the full package 
or individual components, obtained significantly higher yields. Simply 
replacing traditional varieties with improved ones led to gains of 42% in 
Ethiopia.

Faba bean Contributing to climate adaptation

Diverse agro-ecological conditions enable Ethiopia to grow a large variety 
of faba bean. Faba bean mainly grows during the main rain season and in 
some case it grows under irrigation. Farmers have multiple criteria to decide 
whether a technology is appropriate for their circumstances to integrate 
the technologies into their farming practices. Faba bean is well adopted 
and integrated in the cropping system for restoration of soil fertility. 
Therefore, faba bean is considered by farmers as one of the most important 
rotational crop among other legume crops to ameliorate cultivated land. 
Most of the farmers experienced that the successor crop of faba bean is 
wheat for the reason that they assume wheat is high yielding and can mine 
their soil nutrient. So to balance the nutrient flow of the farms, farmers use 
faba bean as a rotational crop (cereal-legume) to wheat. Hence, production 
of faba bean is compatible with the cropping system.
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Faba bean is excellent rational crop because of its unique ability to fix 
atmospheric Nitrogen symbiotically which heavily depends on the sufficient 
populations of effective Rhizobium. It can accumulate Nitrogen both from 
soil and the atmosphere. The continuous use of Rhizobium inoculants in 
cropping systems can help improve the soil fertility level for subsequent 
crops planted in the same field. The technology, therefore, is good for 
Ethiopian soils where 85% are reported to have low levels of Nitrogen.

Inoculated fields gave significantly higher nodule counts/plant. This in turn 
improves nitrogen fixing capacity of the crop. It was estimated that up to 
202kg N/ha/y was fixed by the crop showing the nitrogen requirement of 
the crop was met by symbiotic N2-fixation. Rhizobium fixation not only 
increases crop production but it also leaves a fair amount of nitrogen into 
the soil, which will have benefit to the soils. Use of inoculants is biological 
means of soil amendment and as such no negative environment impact 
was observed. Inoculants technology reduces environmental pollution 
compared with chemical fertilizers. It is also plays role to intensification of 
organic farming.

Moreover, the NKP and C balance evaluation using MonQl toolbox for the 
southern zone of Tigray in 2012 cropping season indicates that there was 
an average Nitrogen fixation rate of 14.3 kg per hectare. This rate is higher 
when compared with the other legume crops such as field pea and chick 
pea (Table 5).
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Table 8:  Biological N fixation of crops in the southern zone of Tigray in 
2012 cropping season

WOREDA
N-FIXED ( KG/HA ) PER CROP TYPE

Faba bean Field Pea Chick Pea

Alaje 14.04 1.97

Enda Mokoni 7.08 1.16 4.02

Ofla 19.33

Raya Azebo 1.57

14.30 1.34 2.74

In terms of carbon sequestration faba bean is one of the major field crops 
that can reduce the release of carbon to the atmosphere. From the MonQI 
data collected for 2012, it was understood that faba bean can minimize the 
release of carbon. From Table 6 it can be seen that the release of Carbon 
from faba bean was about 654.32 kg per hectare that was found to be one 
of the crops with minimum impacts in release of Carbon to the atmosphere 
when compared with the cereal crops (barley with 1566.46 kg/ha, wheat 
with 1211.47 kg/ha and maize with 1123.23 kg/ha).

Table 9:  Carbon flow rate difference among crops in 2012 in the 
southern zone of Tigray, Ethiopia

CROP TYPE C_IN (KG/HA)  C_OUT (KG/HA)

Barley 197.08 1566.46

Faba bean 83.70 654.32

Maize 51.29 1123.23

Potato 134.93 127.37

Sorghum 29.31 509.71

Teff 47.30 222.91

Wheat 183.52 1211.47

Climate-resilient and faba bean production

Traditional varieties are severely affected by excessive soil moisture and 
by root rot disease, which is common in waterlogged areas. Four new 
waterlogging-tolerant varieties (Moti, Gebelcho, Obsie and Walki) have 
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been released in the past five years. To manage with climate resilience 
the following practices need to be integrated in the faba bean production 
system.

 � Development of new varieties suited for different agro-ecological 
zones

 � Resistant to drought and waterlogged conditions e.g. Welki

 � Participation of farmer participatory research/field trials

 � Education, agricultural extension and training for up/ out scaling 
technologies

 � Investments and policy support for seed production and research

 � Quality and high yielding faba bean seeds available to farmers
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