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Summary

This report describes the results of an internshthbe Central Rift Valley. The internship is paft

the project ‘Ecosystems for water, food and ecowatevelopment in the Ethiopian central rift
valley’, executed by the Wageningen University &adearch centre, sponsored by the Dutch
Ministry of Agriculture, Nature and Food Qualityhd& project aims at strengthening local authorities
in the field of environmental planning. The aimtlois research was to collect general data, for
example, on demography and agricultural actividied the analysis of data and various agricultural
production systems. Special attention was on wegerof these systems and other activities in the
CRYV that consume large amounts of water.

The Ethiopian Central Rift Valley (CRV) is partthie Great African Rift, and encompasses four
major lakes on the rift floor and is surroundedelsgarpments on the east and west side. It hasia sem
arid to sub humid climate and is known for its wacecology, especially birdlife. The natural
resources of the area are under enormous presseite ttuman influences. During the last decades
natural population growth and migration have lethtge scale deforestation, increased agricultural
activities and an increased cattle population.

One of the developments in the past decades istifoeluction and rapid expansion of irrigated
agriculture. Smallholder farmer irrigation scherassvell as large scale private and state farms have
been established during the last decades. A relesteiopment is the introduction of foreign
investment in closed vegetable and flower producsigstems. Irrigated agriculture, of which mainly
smallholder farming, is one of the major water eaoners. Because the amount of water extracted for
irrigated agriculture is limited to 6,5 % of theag@otranspiration, the influence on the water baanc
seems limited. Direct extraction from Bulbula rivard Lake Abyata however may have contributed to
the decreased water levels of Lake Abyata.

Most important source of income for smallholderstil rainfed agriculture and cattle keeping. Both
activities have increased rapidly as a result giyetion growth and have resulted in large scale
deforestation. Although the (limited) use of impedvseeds and agrochemicals crop yields are low.
Low input use, diseases and weather are the maj@traints. Depending on the altitude, most
important crops are wheat, maize, barley and teffrmers tend to organize into cooperatives and
unions, but the level of cooperation could be impconsiderably.
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List of abbreviations

a.s.l. Above sea level

CRV Central Rift Valley

NGO Non Governmental Organization

WUA Water Users Association

HGC Horticulture Growers Cooperative

OIDA Oromya Irrigation Development Authority
JICA Japanese International Cooperation Agency
IDE International Development Enterprise

IBC Institute of Biodiversity Conservation

WUR Wageningen University and Research centre
uT University of Twente

AAU Addis Ababa University

A&D-office  Agricultural and Development office

Lexicon

Agrochemicals: the total of pesticides, herbicided fungicides.
Kebele: administrative region in a woreda
Smallholder: owner or tenant of a farm up to 235 h

Woreda: administrative region subdivided in kelsele



1 Introduction

The Ethiopian Central Rift Valley is part of thedat African Rift Valley and is located between
38°00’-39°30’ east longitude and 7°00’-8°30’ noldtitude. The CRV has an arid to semi-arid

climate, although the highlands on the easternvaexiern escarpments of the valley are sub-humid.
From the escarpments the lakes on the rift floerfad by rivers, of which Meki and Katar river are

the most important. The four major lakes are Lakea¥, Lage Langano, Lake Abyata and Lake Shala
of which the latter is a sub-catchment of the CR&ke Ziway and Lake Langano drain to Lake
Abyata, a terminal lake, by the Bulbula and Horakeler, respectively. Lake Abyata and Shala
together form a National Park that is primarilyatesl for its aquatic bird life. Until now, only anp

of the 87.000 ha park is protected and fenced.pEhk is heavily threatened by the invading human
and cattle population.

In addition to the Shala-Abyata National Park, dleorest of the environment in the CRYV is severely
affected by human activities. The rapidly growirgpplation has led to an increased claim on natural
resources. A large part of the area is heavily @sted for charcoal production and agricultural
activities. The agricultural area has increasedictemably, while changing agricultural practiceséa
increased further the pressure on the natural ressulrrigation, fertilizers and agrochemicalsdav
been introduced in the last years. The immenskegatpulation has led to overgrazing and is a threa
to the biodiversity for which the CRV is known.

Furthermore, national and foreign horticultural &lodicultural (for export) activities have been
introduced in Ethiopia. Thanks to the favorablenelie, the geographical location in relation to the
European market and the enabling conditions, wthietEthiopian government has created, this sector
expands rapidly. So far, the Sher-complex locatedgal ake Ziway close to the outlet of Bulbula is
the only private large-scale horticulture and flatiure farm in the CRV.

The Dutch Ministry of Agriculture, Nature and Fogdality has committed itself to contribute to the
theme 'Water for food and ecosystems'. As pattiefgolicy issue, a project "Ecosystems for water,
food and economic development in the Central Riftidy of Ethiopia" was formulated in the spring
of 2006. As the project was just started a 'quadnsof the Central Rift Valley was required toleot
information and gain knowledge about the area aackrapecifically about the agricultural production
systems in relation to water management. The alsgeof my internship was to collect information on
agricultural production, with special interest iater consumption for irrigation and to gain insight
the overall socio-economic development of the CRV.

This report starts with a description of the gadlsy internship (Chapter 2) and the methodological
approach (Chapter 3) used during the internshigHhapter 4 some general characteristics of the CRV
are presented. The irrigated farming systems ptéséhe CRV, are described and assessed in terms
of water use in Chapter 5. In Chapter 6 rainfedcatjure is described, followed by the cooperation
between smallholder farmers in Chapter 7. Conchssaj the internship are described in Chapter 8.



2 Problem definition

The CRV is a fast degrading area, which faces s¢peoblems. One of the major problems is the
drop of surface water tables, especially in Lakgath. During the last decades several potential
causes for this drop in lake levels have been meed. Water extraction for irrigation has increased
rapidly along the Bulbula river and the upstream pathe catchment. Another water user that
extracts water directly from Lake Abyata, is the@ash factory. Furthermore human population has
increased, resulting in increased domestic usexaeyraded environment.

In the research plan written at the start of mgrimship the problems in the CRV are described in
more detail. Summarizing, the internship consistetivo parts: First, the collection of basic data,

such as demography and agricultural activities. §¢eond part consists of analysis of data and
various agricultural production systems. Specirdion was on water use of these systems and other
activities in the CRV that consume large amountsater.

2.1 Goal of study

The goal of this study is:

1. To collect information about smallholder farmingtie CRV with respect to available
resources, grown crops, irrigation schemes, inpatand costs and benefits, by surveying
agricultural offices, smallholders and (nongoverntaf organizations

2. To gain insight in the overall (socio-)economic elepment of smallholder farming in the
CRV.



3 Methodology and data

Collection of information and data consisted offat and informal approaches. Most important were
the field visits to the CRYV, in total thirteen \&iDuring these visits farms have been visited date

has been collected in ten administrative units;adledworeda’s(Table 1). During all visits
stakeholders have been interviewed to collect drtathe Woreda Agricultural and Development
Offices (A&D-office) a questionnaire has been ug&dnex I), while others have been interviewed
informally with focus on their specific activitiek Addis Ababa various governmental and non-
governmental organisation have been visited (Arihein addition, literature has been collected at
the AAU, the Royal Netherlands Embassy and othgarmisations. See Figure 1 for a map of the CRV
and the location of the differemtoreda’s

Table 1. Visited farms and organisations.

Woreda Visited

Dugda Bora » Woreda Agricultural and Development Office
» Meki-Ziway Irrigation Project
Woreda Agricultural and Development Office
e Ziway State Farm
« Sher Complex (AQ Roses and Ziway Roses)
* Ethio-Flora Farm
« RVWCDA (Office and Haleku Irrigation Project)
e Several irrigation schemes near Lake Ziway
e Soda Ash Factory

Adami Tulu Jido Kombolcha

Ziway Gugda « Woreda Agricultural and Development Office
e OSHO
Tiyo * Woreda Agricultural and Development Office

» Ketar Irrigation Scheme
e Arata Irrigation Development Project

Degeluna Tiyo » Woreda Agricultural and Development Office

Sodo * Woreda Agricultural and Development Office
« EDI drip irrigation project

Meskana » Woreda Agricultural and Development Office

Mareko * Woreda Agricultural and Development Office

Arsi Negele * Woreda Agricultural and Development Office
e Shala-Abyata National Park

Munessa » Woreda Agricultural and Development Office

¢ Munessa State Farm

The Woreda Agricultural and Development Offices\dsited because they have most up-to-date
general and agricultural information of the studgyaa Unless mentioned, all data is from the 2005-
2006 cropping season. Information on agrochemisa) however, was often not available and is
collected in the field. Water use estimations asglenthrough field observation, measurements and by
guestioning farmers. Furthermore NGO'’s are visitedause they constructed many of the irrigation
schemes. For all visited agricultural productiosteyns information on water use has been colleated i
order to make a water use comparison.
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4 The Central Rift Valley

Information and data on the CRV is often not readilailable. Data is scattered and many
organizations do not have a good overview of at@lanformation. Furthermore, many general data
is not available at all or is not up-to-date. Tdlexd the scattered data available and verify engst
data, the CRV has been visited to gather informadio some general characteristics. The relation
between population, employment, livestock and dé@end their impact on the environment is
discussed in this Chapter.

4.1 Population

The population in the CRV has increased rapidithanlast decades due to natural population growth
and migration to the CRV from other regions. Consgqly, pressure on natural resource has
increased enormously. Population growth innadreda’sis estimated at approximately 3%. The
population of eackworedais given in Table 2. The population numbers inl&gbare indicative since
the registration of population is poorly develop€te average family size in rural areas varies
between 5.3 (Mareko) and 7.5 (Degeluna Tiyo). Rbeovoreda’s when data are not available, it is
estimated at around 6.

Table 2. Population characteristics in CRV woreda'¢July, 2006).

Total area Rural Urban Total Population
(ha) population population population density
Own IBC
data  (2005)
Dugda Bora 146800 145146 44264 189410 1.3 1.1
Adami Tulu Jido Kombolcha ? ? ? ? ? 1.0
Ziway Gugda 125000 116819 3689 120508 1.0 0.9
Tiyo V) 65000 94557 - 94557 15 2.8
Degeluna Tiyo 92700 114765 - 114765 1.2 1.3
Meskana’ 59700 240373 - 240373 4.0 3.0?
Mareko 22329 63756 0 63756 2.9 3.0?
Munessa 121730 165027 14985 180012 1.5 -
Arsi Negele 139587 156954 42393 199347 1.3 -
Sodo" 88533 169469 - 169469 1.9 1.7
Total 861379 1266866 105331 1372197 1.6 -

D Urban population not available

2 Average of both Meskana and Mareko

-: Information not available at A&D-office or by B

?. Responsible officer not present at A&D-officeidyg visit.

4.2 Employment

The rural population in the CRV mainly depends obsistence farming. Besides smallholder
farming, some other livelihoods in the CRV candbentified like fishing and employment at large
scale farms. On both private and state farms, erogtioyees are female. Additional income is
obtained by charcoal production, beekeeping and sa&ming from river beds.

One of the major employers in the CRV is the Stoemalex in Ziway. With an average number of 30
up to 40 workers per hectare in floriculture, theScomplex creates an important (and still growing
source of employment opportunities in the regiofficérs of the A&RD-office in Adami Tulu Jido
Kombolcha are partly satisfied with the employmemportunities offered by the Sher-complex, but
are afraid for migration of workers from outside @éirea when more greenhouses are constructed.
Farmers at the Sher-complex pay their workers drrgpBr hour. A normal working day is 8 hours.
Another important employer is the Ziway State Fawiith 186 permanent workers and 3000 seasonal
workers they employ about 7 workers per hectaras@gal workers at the state farm earn, dependent
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on their function, 4 up to 5,5 Birr for a eight meuvorking day. Although neighbouring the Sher-
complex, the state farm assistant manager clairhawe no problems with workers switching to Sher.
Problems faced by the state farm are theft indkeylears and workers that do not show up when
productivity on their own plots makes them selffiignt.

On the eastside of Lake Langano the Munessa Saate i§ located. With an area of 2435 ha it
employs 120 permanent workers. During the growessen July and August another 500 daily
workers are employed for weeding. After harvestohgjng October and November, 70 up to 80
additional workers are required for post harvesvies. Other important employers are privatarar
like Ethio-Flora, located along the Bulbula rivélre haricot bean farm north of Lake Ziway and the
farms of Mr. Tamiru in thevoredaZiway Gugda.

4.3 Livestock

Most animals in the CRV are goats (in the lowlastigep (in the highland) and cattle, mainly for
meat production. Oxen are used as draft animaksddiition, chicken are kept for meat and egg
production. For transportation donkeys, mules amdds are kept. The livestock population is large
(Table 4) for a number of reasons. Traditional humber of animals, mainly cattle, gives farmers
social status. For this reason farmers try to keemany cattle as possible. Furthermore the inedeas
human population has lead to an increase in anifills has resulted in overgrazing in many parts of
the CRV. That a smaller number of healthy cattle maduce more than a large unhealthy population
does not always seem to be understood. Becausepasiste land is for common use, people do not
feel responsible to be the first to reduce theitle@opulation. Overgrazing adds to soil nutrient
depletion and erosion, which is a serious threatious places of the CRV (Figure 2). Surprisingly
maize residues are often burned instead of useahiaral feed.

Beekeeping is an expanding source of income, mainilye mountaiworeda’s Traditional beehives
are kept by many farmers and the number of therestpe modern variant is increasing (Table 3).
Modern beehives are managed both by single farametsooperatives. Traditional beehives are made
of twigs and are placed in trees (Figure 2), whitedern box-shaped beehives are made of board and
placed on the ground.

Figure 2. (a) Cattle in Lake Shala-Abyata National P&k and (b) traditional 'ml;ﬂehives.

Table 3. Characteristics of beekeeping (based onformation of the A&RD-offices in Tiyo, Degeluna Tiyo
and Sodo).

Number of hives  Production (kg/hive) Net benefits  Costs (Birr/hive)
(Birr/kg)
Modern beehives 551 15-20 25-35 1350
Traditional beehives 8590 3-5 15-20 10




Table 4. Livestock population in the Central Rift Valley (# = number of animals; D= animal density).

Woreda Total Cattle Goat Sheep Donkey Horse Mule Poultry

Area (ha)

# D # D # D # D # D # D # D

Dugda Bora & Adam TulP 297271 90954 0,31 148250,50 26256 0,09 36842 0,12 2219 0.01 1495 0,01 9®550,66
Ziway Gugda 125000 167797 1,34 71636 0,57 15182 2 0114813 0,12 3509 0,03 1466 0,01 82739 0,66
Tiyo 6500 99478 1,53 8494 0,13 45237 0,70 11785 80,15687 0,09 246 0,00 35044 0,54
Degeluna Tijo 92700 162872 1,76 8512 0,09 86778 4081341 0,12 16382 0,18 1150 0,01 57204 0,62
Meskana 59700 - - - - - - - - - - -
Mareko 22329 24986 1,12 20120 0,90 5060 0,23 2271 ,10 0 385 0,02 144 0,01 16052 0,72
Munessa 121730 156012 1,28 13910 0,11 115795 0,06201 0,09 32230 0,26 1054 0,01 60384 0,50
Arsi Negele 139587 320162 2,29 19010 0,14 32303 3021404 0,15 6723 0,05 210 0,00 81344 0,58
Sodo 88533 80389 0,91 17515 0,20 20130 0,23 19549,14? - - - - 53619 0,61
Total/average 861379 1011696 1,17 15919718 320485 0,37 84783 0,10 64916 0,08 4270 0,063&8 0,45

1) population and density estimation on the basieoihun Woldu (2003)
2) total population of horses, donkeys and mules
-: No information available from A&D-office
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4.4 Environmental impact

The demand for cooking fuel has increased as dt fgoopulation growth. Since liquid fuels are
expensive, use of charcoal is often the only opfaorithe local poor to satisfy their energy demand.
addition, charcoal trading, although illegal, hasdme an income for many local people. Charcoal is
made of acacia trees and its production has cdasgetscale deforestation in the last three decades
Consequently, soil retention of precipitation voi# reduced and run-off increased resulting inesaision
and increased sediment transport to and in rivers.

Another cause of increased sediment fluxes, maintivers draining to Lake Ziway, is (illegal) sand
winning in the river beds for cement productionn&es extracted year round from perennial rivers an
from seasonal rivers after the rainy season.

Figure 3. Sand winningi'Mekl River, DugdBorore.

The effect of regional deforestation on the miaroeke is hard to determine. Although it is cleaattit
can affect temperature and precipitation on bagioreal and larger scale as for example has beemrsho
by the African Monsoon Multidisciplinary AnalyseBNIMA) in Western Africa. Worldwide discussion
on this subject is on-going and the relationshipvieen deforestation and climate change is stiliyoo
understood. However, it is clear that the defot@sichas reduced the area with acacia woodlandilsapi
during the last years (Asfaw, 1997).

45 Climate

The CRV climate can be divided into two zones. Tvdand zone surrounding the lakes is arid or semi
arid and the highlands are humid to dry sub huimnidrigure 4 the mean monthly temperature at Ziway
(lowland) station is presented. Data on temperdturether stations is not available. In Figurén8 t
rainfall for both lowland and highland areas ofifstations is presented.
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Figure 4. Mean monthly temperature at Ziway station(lowland), 1996-2005.
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Figure 5. Mean monthly rainfall at two lowland (Ziway, Langano) and two highland (Butajira, Assela)
stations during 1996-2005.
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Precipitation in the highland areas is higher timatie lowland areas. A dry period can be iderdifi@m
the end of October till the beginning of March, afhimakes two cropping seasons in rainfed agricailtur
impossible. The irregular distribution of rainfaller the year is the biggest constraint for agtizel
because cumulative rainfall over the year is ghiigg (89% of annual precipitation in the Netherlshnd
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5 lIrrigated farming systems

The irrigated area has increased rapidly durindabieyears. Thanks to support of NGO’s, governailent
institutions and private investors smallholder farsare able to practice irrigated agriculturemiprove
their income situation. Furthermore large-scalegig farms have started production of vegetabiagsf
and flowers. A third agricultural production systesithe Ziway State farm, which produces seeds,
vegetables and fruits. A classification of irrightegriculture into four production systems has heade
(Hengsdijk & Jansen, 2006).

» Smallholder open-field vegetable and fruit prodoctsystems

» Closed-vegetable and flower production systemsrivaje farms.

* Open-field vegetable and fruit production systemstate farms.

* Open-field vegetable and fruit production systemgnvate farms.

These production systems use irrigation water sdbkenor increase crop production. The way farmers
irrigate depends on the used irrigation systemfriguency of irrigation sessions and the growmsro
Total water use for each production system in tR& @epends on the total area covered by each system
and the intensity of use during the year (i.e.rthmber and length of cropping seasons, and iragati
management).

5.1 Open-field vegetable and fruit production systemsmsmallholder farms

Farming is by far the most important livelihoodastigy for the rural population. In addition to rfeith
agriculture and livestock husbandry, in some avegetables and fruits are grown under irrigation.
Irrigation management of smallholders differs witkiie CRV. The first difference can be made between
the Rift floor and the highland areas on the easied western escarpment. Conditions in the higlslan
differ from those in the Rift floor because of naarlimatological differences. The escarpments have
higher precipitation and lower temperatures, ra@sylin different cropping patterns, differences in
productivity and irrigation management.

In theworeda’slocated in the Rift floor (Dugda Bora, Adami Tulido Kombolcha, Ziway Gugda and
Arsi Negele) the major crops are tomato, onionegneepper and cabbage. Furthermore some crops are
grown on smaller scale, like potato, or in spedifigions, like papaya in Dugda Bora. In highland
woreda’s(Tiyo, Degeluna Tiyo, Sodo, Mareko, Meskana andh&&sa) crops like potato, onion, carrot,
beetroot, garlic and sugar cane are mostly growa.T&ble 5 for the area of irrigated crops on
smallholder farms. The total area in Table 5 dagsarrespond with the total irrigated area in@V.

In Table 5 only part of the area of the major crapsrecorded for the 2006/2007 cropping seasos. Th
percentages however, give a good indication ofrtigated crops grown and their importance in the
CRV.

Table 5. Irrigated crop area in the CRV.

Area (ha) Percentage of total

Onion 2525 37
Tomato 1923 28
Potato 1178 17
Green pepper 437 6
Cabbage 367 5
Papaya 280 4
Carrot 81 1
Beetroot 75 1
Sugar cane 32 0,5
Haricot bean 5 0,1

Total 6903 100
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In highland areas, the major water sources fagation are the rivers running towards the lakahénRift
floor. Only in the Marekavoredaboreholes are used for both irrigation and otlser. tiere, irrigation
water is only used for the production of seedlitigg are transplanted in rainfed plots at the b@gmof
the rainy season. Major rivers, including theibtitaries, used for irrigation are the Meki rivertoe
western and the Katar river on the eastern escampmeth rivers drain to Lake Ziway. In the soufttie
CRV rivers that drain to Lake Langano and Lake Alyae used for irrigation. In the highland wager i
diverted from rivers using channels (Figure 6) WHi@nsport water to reservoirs from where it is
distributed over the plots.

a)

Figure 6. (a) and (b) Diversion channels 'Kata ation Development Projct' tructed by OIDA and
JICA, Tiyo woreda (c) Irrigation pond of ‘Arata Irrigation Develop ment Project financed’ by IFAD, Tiyo
Woreda.

In lowland areas pumps are used to extract waten frake Ziway, hand dug wells along its shore and
from Meki, Katar and the Bulbula river. Other lakae not used for irrigation because of the hidimisa
(Lake Abyata and Shala) and steep shores (Lakedran)g

In highland areas farmers hardly have to irrigatend) the rainy season. A second season startstidte
rainy season, when the river discharge is stilhhiome farmers downstream face problems of water
shortages at the end of this season. Sometimésias#ason is possible, depending on the rivertlaad
size of the irrigation pond.

Two irrigation systems exist, namely traditionatianodern irrigation systems. This distinction isimha
based on the construction of irrigation schemesddio schemes consist of concrete and steel iniaaldit
to hand made structures (i.e. canals, ditches rwedglators etc.) as the traditional schemes hieamore
the schemes differ depending on the support thasive or have received during scheme construation,
farmer’s education and on the presence of a cobper@\fter completion of a scheme, the ‘Irrigation
department’ of the A&D-office in combination withVdUA or Union is responsible for maintenance
support. All modern schemes have been construdthdswpport of governmental institutions or NGO's,
while traditional schemes are built by the farmamestly without external support. In general, ttiadial
schemes are smaller in area and number of farfikesarea per farmer is for both types of irrigation
schemes about 0.5 ha. In addition to the irrigasicieemes, individual farmers have their own iregat
plots and sometimes share their pump with othendas on small scale.

5.1.1 Cropping season in irrigated area

In general, irrigated agriculture has two to theesmpping seasons per year, while a crop rotation is
practiced. Only green pepper is sometimes grovauatession at the same plot. Any consistent pattern
cropping seasons is lacking. According to officarthe A&D-offices most farmers grow one crop dgrin
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the rainy season and one during the dry seasorfirBheropping season starts with the beginninthef
rainy season early June. After the two driest mgnmifovember and October, the second cropping season
begins in January when rainfall increases each mamtil the rainy season. The cropping patterrased

on meteorological influences and although it issifale to irrigate the land, farmers choose for more
guaranteed crop yields in case pumps collapsehaydstart production at the beginning of the rainy
season. If financial capacity is sufficient, farsigrow a second irrigated crop in the more risky dr
season when precipitation is lower but market graoe higher.

Some farmers choose to plan their harvest perisichjefore important national holidays and during
fasting periods, because crop prices increaseesult of higher demand. The most important fasting
period is during March and April and ends afterdays with Fasika, Orthodox Eastern. Also shorter
fasting periods are considered while planning cimgpgeasons.

However, on the basis of field study by JICA an®®I1(2004) and the cropping seasons as described by
the RVCWDA (2006) it is hard to identify any patién cropping seasons. Also during my visits to the
study area no clear crop patterns could be recegnibwo case-studies executed by IDE (2004) in ugd
Bora and Adami Tulu Jido Kombolcharedasuggest that the cropping seasons for all vegetablmore

or less similar. Their conclusion, however, doetsmatch with other studies and the informationectibd

at the A&D-offices.

5.1.2 Water use for irrigation

Except for some pilot projects all smallholder farsiuse furrow irrigation. In this system water is
collected in an elevated distribution canal or pand from here it is distributed over the land malt
ditches. Since exact data on water use by sma#hdddmers is not monitored, estimations have to be
made. Two methods have been applied to estimater wae.

The first method is based on the pump capacitytia@dhours of pumping per cropping season. By
applying this method it became clear that the poagacity as assumed on the pump does generally not
correspond with the actual capacity. This is causethe elevation head and the condition of the pum
Furthermore poor maintenance does not only affectapacity but also the effectiveness of thedtram
system. Leaking through pipelines as well as trariaion channels result in loss of water (FigureThe
effect of the reduced capacity and the extra cpaeieded because of loss of water are hard to
determine. In combination with the widely differentmber of pumping hours, varying from several Bour
per day to 24 hours per day, it is difficult toiegtte water use accurately. Due to the absenceopkp
measurement equipment and often fixed pipelinessoméng actual capacity is not possible.
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Figure 7. Water loss due to poor maintenance of pigeand channels.

The second method applied is the calculation oémase through information on the inundation depth
and the frequency of irrigation. With this methbe tvater use per irrigation session can be estinate
The size of the ditches, inundation depth and aizbe beds between the ditches has been deteriimned
the field (Figure 8). The proportion covered bychés is about 50% of the field surface.



37

Figur 8. Determinaion f |nudat|oh depth (I) andditch (D) and bed (B) size.

Farmers were asked about the average irrigatiquémcy per crop. The inundation depth differs mdy o
between crops, but also within crop types. For @ach an average inundation can be determined. In
Table 6 the calculation is further explained fan&io production. This method has been appliedtfogro
crops as well and the estimated water use per Tgmeason is determined at 10000ha.

Table 6. Calculation of the amount of irrigation waer used in tomato. During the first 30 days of prduction,
every 4 days the land is irrigated, resulting in A irrigation sessions. The ditches are inundated i 15 cm of
water, resulting in an average inundation for the otal plot of 7,5 cm. On the basis of this inundatio and the

number of irrigation sessions the water use per cpping season can be estimated.

Production Frequency Irrigation Inundation Average Water use Water use
(days) (1/.....days) sessions (m) inundation (m)  (m%ha/session) (m*ha/season)
30 4 7,5 0,15 0,075 750 5625
60 7 8,6 0,15 0,075 750 6429
90 (season) 12054

This method for estimating irrigation water use as® been applied to the other open-field frud an
vegetable production systems, namely the ZiwayeStatm (section 5.3) and the private farms (section
5.4).

The total irrigated land by smallholders in the CRW305 ha. Of alvoredasDugda Bora has most
irrigated land, i.e. 3449 ha (Table 7). Accordingfficers at the A&D-office in Meki, approximately
70% (2414 ha) of the irrigated land is locatedh@ €RV, the other 30% in the Lake Koka catchment.
Dugda Bora has good opportunities for irrigatedcadiure because of the presence of Lake Ziway and
Meki river, the good transportation possibilitieslghe favourable location compared to important
markets like Addis Ababa and Nazareth.
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Table 7. Irrigated area for smallholder farming per woreda.

Woreda Irrigated area (ha)
Dugda Bora 2414
Adami Tulu 658
Ziway Dugda 748
Tiyo 701
Degeluna Tijo 1200
Meskana 307
Mareko 40
Munessa 799
Arsi Negele 188
Sodo 250
Total 7305

5.2 Closed vegetable and flower production systems omipate farms.

The horticultural and floricultural sector has beapidly expanding in Ethiopia in the last yearstie
Central Rift Valley one complex of greenhousesiiprioduction, the Sher complex.

5.2.1 Sher complex

At the time of visit 13 greenhouses with each &aarf 9 ha were in production or almost ready for
production (Table 8). In the near future, accordim¢he current scheme, 40 of those greenhousébevil
constructed to cover 360 ha. Another 300 ha ishased from the neighbouring state farm to construct
another complex of greenhouses in the future. Kinalplanned area of 1000 ha of greenhouses will b
developed.

Table 8. Farmers and their greenhouses in the Sheemplex.

Company name Total area (ha) Crops In production
Ziway Roses 27 Roses Yes
AQ Roses 18 Roses Yes
Van der Burg 18 Unknown No
Alex 18 Unknown No

Jan Prins 9 Vegetables No
Joint venture of 11 Ethiopians 27 Unknown No

During a visit to Ziway Roses and Ammerlaan QudRtses information was collected on production
activities. Both companies grow several varietieees and produce 200 (Look variety) up to 350
(Pistache) rosesftyear. Cost prices of the roses range from € @0Q,11 per rose, of which
approximately one third are transport costs. Girgmofit of € 0,02 per rose, total profit per hdl e
€50000 per ha, assuming a production of 250 rodagéar (2,5 million roses/halyear).

Pesticides and fertilizers used for the productibroses are the same as in The Netherlands, becaus
farmers are familiar with the use of these produktstudy on the management and input use in the
Ethiopian floriculture sector has been carried owtluding the Sher complex (Danse et al., 200@). F
chemical spraying workers wear protection clothang spraying mostly takes place at night, whenrothe
workers are not in the greenhouses. Spraying weietr a periodic health check. Chemical residuais dr
into the ground. The surface drainage channeldehdtfrom the Sher-complex to the Bulbula rivesial
rainwater collected from the greenhouse roofs.

Sher has the right to extract water from Bulbwariwithout having to pay any fees to the Ethiopian
government. At the time of visit 81 ha was undggation. Per hectare about 26908 shirrigation water
is used, which is representative for flower prodsde Ethiopia. In total 2.2 million frwater is extracted
from Bulbula river per year.
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5.3 Open-field vegetable and fruit production systems o state farms

There are two arable state farms in the CRV. Ocatém on the east side of Lake Langano imtbeeda
Munessa. This farm produces only rainfed cropst{@e6.2) The other state farm is located along the
upstream part of the Bulbula river, south of therStomplex.

North of Lake Ziway, another large farm is locatetiether this farm is state or private owned is
unknown. The main rainfed crop grown on this fasngtieen bean. Only small part of the total farim is
production. The largest part is currently usedastyre land.

5.3.1 Ziway State Farm

After sale of 300 ha to the Sher complex, thatatproduction in June 2005, 700 ha is availakie fo
irrigated agriculture, of which 482 ha was cultegin the 2005/2006 season. For the 2006/2007 seaso
681 ha is planned to be cultivated. Another 35GsIsmld to the Sher complex, but is still in usettoy

state farm. Major crops grown are beans and maizsefeds production, in addition to other vegetable
and fruits (Annex Il).

According to the assistant manager, theft of cisfiecoming a serious problem due to recent sgttifn
migrants in the region. This has contributed t@afarm loss of 1.3 million Birr for the 2005/2005
production season. Before, net profit was approtetger 00000 Birr/year.

5.3.2 Water use for irrigation

The water use for irrigation is comparable to tifesmallholder farming. The farm uses a furrow syrst
that is fed by a diversion channel from BulbulaerivThe water is extracted by five pumps, of whicke

is not operational because of the reduced sizleeofarm, while another pump is standby and therothe
three are operational depending on the prevailiegipitation.

Although water management is similar to smallholdggation, three differences can be noticed.tFirs
ditches at the Ziway State Farm are prepared loyormand ploughs. As observed, this results ipeee
ditches, especially for maize, than the ones magdexbn and plough. Second, the state farm grows
different crops, for example maize for seed produacand fruits. This maize is irrigated throughsit
150 days growing season. Furthermore fruit prodnodin the state farm requires continuous irrigation
throughout the year, nevertheless with a lowerdeegy than annual crops. Third, the pump capaéity o
the state farm is much larger than that of smadled; in fact the state farm has a surplus capaite
the pump house was designed to irrigate over 1800 h

Because the effect of the deeper ditch depth ayaiion water use is hard to determine, only tlieotfof
the cropping pattern for the 2005-2006 producteassn has been taken into account. The total wager
during this season is estimated at 8.7 millictyerar for the total 681 ha (12783/hm/year) (Annex V).

5.4 Open-field vegetable and fruit production systemso private farms

The fourth production system found in the CRV is tipen-field vegetable and fruit production on atév
farms. What distinguishes this production systesmfthe smallholder system is the size of the fafrhs.
Ethio-Flora farm on the bank of Bulbula river ishwa farm. It is a mixed farm with both cattle and
irrigated agriculture. Unlike the rest of the CRMftle is held in barns and in fenced fields. Intcast
with many smallholder farmers that burn the ressdofecrops like maize, here residues are usecetb fe
cattle.

The farm covers 70 ha and cultivates both fruits wegetables. Most important crops are hybrid ¢28n
ha), onion, green bean (7 ha) and papaya. Hybridisathe most profitable crop and is sold at adix
price of 2,50 Birr/kg. Green beans are grown ferBuropean market and are sold to a Dutch trader.
Other crops are sold to a trader from Addis Ababa.

The farm employs 350 up to 400 workers of which naos seasonal workers. Furthermore the land is
cultivated by tractors. The farm manager sometiaces the problem of workers that do not show up
when they are self sufficient by the grain theydwce on their own plots of land.
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Flgure 9. Frwt productlon (papaya) (a) and cattle (B on the Ethio-Flora farm

Besides the Ethio-Flora farm not many large privatens are located in the CRV. Only in Ziway Gugda
woredafive farms are found (not visited), varying inesizom 8 up to 54 ha. Major crops grown are
vegetables like onion, tomato, potato, sugar cadeoa one particular farm, soybean.

5.4.1 Water use for irrigation

Because all large-scale private farms use furragation, water use per ha will be comparable ti tf
smallholder farmers. Although some other cropsgaogvn, like maize and soy beans, irrigation hasibee
determined at approximately 12008/ha/season. Total water extraction by private famtse CRV has
been estimated to be 5.2 milliori/grear (Annex 1V)

5.5 Comparison of water use

Four major water users can be distinguished reggiidiigated agriculture, i.e. open-field vegetadnhal
fruit production systems on smallholder, state @iv$tate Farm) and private farms and closed velgetab
and flower production systems (the greenhouseseoSher complex). Total water extraction of each
production system depends on several aspectsata@alcovered by the production system, type gixro
grown, humber and duration of the growing seasodseéficiency of the irrigation method. In Tablei#
total water extraction for each production systarthe CRV is estimated. The water extraction per
hectare per season for each production systenoasmsh Table 9 is calculated in previous sections.
The number of growing seasons differs per prodactistem. For the Sher complex one season is
assumed to cover one year (365 days). For the Z&tate farm all separate growing seasons are summed
(Annex V) and converted into one season. Most $roklers that grow vegetables attempt to have two
seasons. Because all vegetables require approiyntladesame amount of irrigation water per seaaon,
further differentiation within smallholder farmirigas not been made.
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Table 9. Total water use for irrigation of four production systems.

Total water
Irrigation No. of Area Extraction Percentage of total

Production systent!  (m¥ha/season) seasons (ha) (Million m %year) extraction
Open smallholder 10000 2 7305 146 90.1
Closed private 26900 1 81 2.2 1.3
Open state - 1 - 8.7 54
Open private 10000 2 260 5.2 3.2
Total 7646 162.1 100

Y Open smallholder: Open-field vegetable and frudidpiction systems on smallholder farms
Closed private: Closed vegetable and flower prddoctystems on private farms

Open state: Open-field vegetable and fruit productiystems on state farms

Open private: Open-field vegetable and fruit prducsystems on private farms

Obviously, the area of each production system tffeansiderably the total water use by each system.

5.6 Effect of water use on the water balance

As can be seen in Table 9 total water use foratitm in the CRV is approximately 162 Miyear. Total
evaporation from the lakes is estimated at 2506 \ear (Ayenew, 2004). This means that total water
extraction for irrigation equals approximately 6,8%annual evaporation. The size of Lake Abyata has
decreased rapidly during the last years and hatuane of 800 M (Legesse & Ayenew, 2006). Major
human activities using water in the CRV are:

* Water use for irrigation

» Domestic water use by human population

» Water consumption by cattle population

» Water evaporation for soda-ash production

Major natural variation affecting water availahjlin the CRV:
e Variation in precipitation
e Variation in evapotranspiration
» Variation in water availability

Water consumption by the human and cattle populatém be neglected, because this water remains
within the catchment and is relatively small congghio other factors. The evaporation for soda-ash
production is estimated at 1.5 Miyear (Hengsdijk, 2007). With respect to naturaraes some trends
can be detected. Annual temperature tends to isey@@ssibly resulting in higher evapotranspiration
(Hengsdijk, 2007). The annual precipitation, meadwat several stations in the CRV, tends to be
consistent over the period from 1966 till 1999 (\WaR004). From 1996 till 2005 however, annual
precipitation tended to be decreasing with 10-16B#n@gsdijk, 2007). Such drops have occurred before
and this decreasing precipitation trend is too tstwocall it a structural change in climate. As riemed
before, water use for irrigation is only a minortpaf water outflow from the hydrological system
compared to evapotranspiration.

Although human influences seem relatively limitdok direct impact of human interference in the
hydrological system of Lake Abyata, i.e. Lake Alayahd Bulbula river, can not be neglected. Lake
Abyata is fed by precipitation and inflow from Bulla and Horakelo river. Some major irrigated
production systems, like the Sher-complex, Ziwagt&EFarm, two private farms and some smallholder
plots, are located along Bulbula river. In totapagximately 25 MriYyear is extracted from Bulbula river,
equal to 10 to 15% of the annual discharge. Fumbee the soda-ash factory extracts water direoblnf
Lake Abyata.
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5.7 Future reduction of water use

Because irrigated agriculture in the CRV is stitieasing, measures have to be taken to maintain
economically viable and ecologically sound irrighggyriculture. Drip irrigation can be beneficiakbdor
the environment as well as for the farmer. Throomgie effecient water use of water, the amount déwa
extracted can be reduced, which reduces fuel dossgldition, often yields increase under dripgation
due to more uniform and guaranteed supply of waspecially, farmers in areas with insecure water
supply may benefit from drip irrigation. Water hasting in combination with drip irrigation enabtegm
to practice irrigated agriculture for a longer pekiFarmers can collect rain water or water frompgeral
rivers for use later in the growing season.

Yet, large-scale drip irrigation for smallholderrfang is not common in Ethiopia yet. In the CRV sm
NGO'’s (e.g. OIDA and IDE) have started pilot pragedll projects make use of gravity in order to
distribute the water through pipes and drip linesrahe plot. The pipelines are connected to aeb#rat
is put on a platform. The barrel is filled by a moor peddle pump from another water source (bedp
dug well, river etc.)
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6 Rainfed agriculture

With an area of over 320000 aZ5% of total area CRV) rainfed agriculture islghie most important
livelihood in the CRV. Crop yields are generallyldue to natural effects, like diseases and iraagul
precipitation, and the use of traditional inste&drgproved seeds. Most labour is carried out bychan
Machinery is only used for large plots, which ao¢ very common for smallholders. Workers are
sometimes hired for sowing, weeding, spraying aggodcals and harvesting. Some farmers employ a
labourer all year round. In most cases he liveseats with the family and generally he does nogikexs

a salary. Only in few cases he receives part ofdéas’ profit.

6.1 Smallholder grain and vegetable production

The crops grown in the rainfed area depend on rukneatical conditions. The highland areas havedpw
temperatures and higher precipitations. This imfbgs both the crop choice and the cropping patidra.
most important rainfed crops are wheat and maibdewvin highland areas also barley is grown atirdyfa
large scale (Table 10).

Table 10. Crop area in rainfed area.
Area (ha)  Percentage of total

Wheat 102841 32
Maize 74005 23
Barley 43245 13
Tef 37671 12
Haricot beans 17163 5
Potato 11593 4
Horse beans 7923 2
Sorghum 6317 2
Pea 6155 2
Onion 5600 2
Red pepper (berbere) 5372 2
Flex 2647 1
Rape 1015 0,3
Oat 250 0,1
Total 321797 100

The cropping pattern in rainfed areas is highlyeshglent on the rainy season, which lasts from eanhe
till the end of September. Sowing takes place leeforduring the rainy season, dependent on theiggow
period of the crops, and most crops are harvedtedthe rainy season. A differentiation can be enad
between low- and highland areas with respect tatbp, growing period and the time of sowing and
harvesting (Table 11).

In mostworedas’ farmers are offered three input packages by catpes (Chapter 7), that may include
improved seeds and fertilizers. In combination i micro-climate, the used packages result in
different crop yields. Because of variation in symnd demand, output prices fluctuate per year and
within each year (Annex VI, both rainfed and irtigih crops). Higher crop yields can be obtainedley t
use of drought and disease resistant seeds,Zersiland chemicals. Storage should be expanded and
improved, both by farmers and cooperatives/uniongrder to supply all year long and sell products
when prices are most profitable.



44

Table 11. Cropping pattern in the rainfed lowland and highland area.

jan feb mar apr may | jun | jul |aug\sed oct \ nov dec
Rainfed Maize
Lowland Wheat
Teff
Sorghum
HENERRENEEN Haricot bean [TT1

Rainfed Maize
Highland Wheat [T ]
LT Teff
Barley L[]
Sorghum
Horse bean
Pea

6.2 Grain and vegetable production on Munessa State Far

The Munessa State Farm is a 2425 ha rainfed facatdd on the east side of Lake Langano (Figure 10)
It is situated on one of the plateaus of the esoar at an altitude of 2450 meters a.s.l. The $tate is
under supervision by The Ministery of Public Entesps. Government is the most important buyer in
periods of drought for food programs. Otherwise tmdseat is used for pasta production by private
factories.

Figure 10. Munessa State Farm, (a) in circle, (b) dailed and (c) wheat production on farm.

The main crops grown are wheat (1701 ha), rape @83&dha) and horse bean (80 ha). In Figure 1@rtb)
airstrip can be identified, which is used for sjmgyby airplane. Transport is done by road. Acaogdd
the farm manager, annual profit is calculated ar@amately three to four million Birr (Annex VII).

The farm has do deal with two major problems. Fissthe irregularity of rainfall. In the periocbfin 1991
to 2005 annual yearly rainfall varied between 588 &89 mm with the highest precipitation from Jtilie
August. The second problem is the occurrence efadiss and the lack of resistant seeds. Agrochemical
spraying is done by airplane, but neverthelessrealts and spread of diseases are hard to control.
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7 Agricultural cooperatives for smallholder farming

The extent in which farmers cooperate stronglyed#ffwithin the CRV. In someoreda’sfarmers are
fairly well organized, while in other districts qoeration is not very common. Cooperation mainly
consists of purchasing inputs like seeds, fertiéiznd pesticides, but some cooperatives alsoboolse
in storing, transporting and selling their products

7.1 Water User Associations and cooperatives

In general, both traditional and modern irrigatsmmemes have some kind of cooperation and farmers
have set up Water Users Associations (WUA). Therextf cooperation depends in particular on the
support by (local) government and NGO'’s. Farmetkiwia WUA collaborate in pump use and they share
fuel costs. When a WUA has a certain level of oizgtion it reaches the status of cooperative (e.g.
Horticulture Growers Cooperatives, service coopea). The structure of the cooperatives diffens pe
woreda In general, cooperation at this level involves twajor activities, i.e. providing service and
marketing products. Service consists of purchasipgts like (improved) seeds, fertilizers, chenscal
sprayers etc. At the output side cooperativesatipdrease bargaining power of members at markets.
Products are sold by the cooperative directly éltital market or to a union. Cooperatives alstesto
non-perishable crops to sell them when market piiaave increased. A third activity of cooperatives
sometimes involves the management of savings x@mmele for maintenance and for insurance in years
with poor crop yields. Although farmers tend toamge, due to limited financial capabilities inguipply

to members is below desirable level and bargaipower is still very weak due to limited transpadat
possibilities.

Also water allocation is arranged within these aigations. Within the WUA or cooperative this iseof

not an issue. Between organizations in highlandsavéhere farmers extract water from rivers however,
allocation of the available water between upstraachdownstream areas is often a problem. Cooparatio
between cooperatives in these areas in unionsig¢8etR) is often poor.

Also farmers that do not have irrigated plots hanited themselves into peasant cooperatives. losim
everyworeda,eachkebeleconsists of one or more peasant cooperative. Tduehof these cooperatives is
similar to those in irrigated areas and farmers fmilar problems.

7.2 Unions

To increase the bargaining power of the peasargaratives, unions have been set up. Some unions are
woredabased, others operate acragseda By collective marketing unions try to improve put prices.
Fixed prices for products can compensate farmershalve low quality products. As a result farmers
leave the cooperatives because they get margibettgr prices than by their own bargaining efforts.
Other cooperatives and unions do not have fixezkprand farmers’ profits depend on the qualityheirt
products. Furthermore some unions provide their bemwith agronomic and technical advice with
respect to irrigation system maintenance.

7.3 Input use and problems

Many farmers purchase inputs from cooperativesbutetimes also at the local market if prices are
favourable. Farmer input use mainly depends omdisinancial situation. Farmers sometimes start
production without improved seeds or agrochemidasause they lack the finances to buy them timely.
Another problem farmers and cooperatives facedstortage of improved seeds, mainly maize and
wheat seeds, because the supply by Ethiopian SeedoEse is insufficient. For this reason farmames
forced to use local seeds or buy (imported) impdoseeds on the local market. The Ethiopian Seed
Enterprise only sells nationally multiplied seedahjch have been improved by one of the Ethiopian
Agricultural Universities or seed institutes.

Agrochemicals are also purchased from cooperasimdshe local market. Agrochemicals used most are
the fertilizers DAP and UREA. In highland areastlom eastern escarpment farmers have stopped using
fertilizers because of favourable climatologicati @il condition. Due to the use of fertilizers gsayrow
too rapid, resulting in weak stems and lodginghefdrop. The most common used insecticides are
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Malatine, Karate and DDT, the herbicides U46 add2and the fungicides Ridomil, Mancozeb and
Kocide. The amount of used chemicals is variabtghBieldworkers and department officers confirratth
farmers intend to use the amount that is recomneodehe packing. However, agrochemicals are
expensive and therefore sometimes farmers us¢hlesthe recommended amount. This results in low
yields or even crop failure, and thus low inconmaiting investment possibilities for the next year.
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8 Conclusions

Main livelihood of the rural population in the CR¥rainfed agriculture and cattle breeding. Althloug
expanding, irrigated agriculture is still minor cpaned to rainfed agriculture. Productivity in bodinfed
and irrigated agriculture is low. Inputs such aprioved seeds are expensive and not always avadable
accessible for smallholders. The organisation aildralders differs peworedaandkebele The level of
cooperation between farmers determines the capabilindividual farmers to purchase inputs and to
market their products. Better organisation of fargneill improve their position on the market andyma
help to have a rather constant income over the year

The condition of many smallholder irrigation schengpoor which contributes to inefficient use after
and high irrigation costs. Pumps are broken ommking at desired capacity and pipes and diversion
canals are leaking. Many irrigation schemes arstrocted with governmental or non-governmental
support, but operational and maintenance suppoftés lacking or only partly received. Water Users
Associations lack the know-how for proper maintargaaof irrigation equipment and infrastructure and
lack the financial skills to manage irrigation st adequately over longer periods. Many WUA’'s db n
have sufficient savings in case of (un)expecteapdjure. Before new irrigation schemes are
constructed, existing schemes should be rehakilitand farmers should receive support on maintenanc
of systems, agricultural management and the manageoh Water User Associations should be
reinforced to improve the cooperation among farmeen effective way.

Water use for irrigation has increased rapidly migithe last years. Compared to natural variabilitythe
hydrology in the CRV, like precipitation and evapmispiration, human interference is relatively $mal
since water extraction for agriculture is only 6,6%@annual evapotranspiration. However, since 16% t
15% of Bulbula’s discharge is directly extracteddgriculture and the Soda Ash factory is extragtin
from Lake Abyata, these extractions can have duutied to the decreased size of Lake Abyata.

Human population has increased rapidly in the CR¥ngj the last decades. Both natural population
growth and migration have caused an enormous peessuthe environment and available resources. The
livestock population in the CRV is eminent, whidshesulted in overgrazing at large-scale. The main
livestock population consists of cattle, goatsowland areas and sheep in highland areas. Livesock
kept mainly for draft, meat and social status asdavings for drought periods. Remarkable is tigela
human and livestock population in Shala-Abyata dial Park.

Deforestation is another activity that contribuieshe environmental degradation of the CRV. lllega
charcoal trading is an important complementanilio®d for many people and the only affordable seur
of fuel for most people in the CRV. The effect efarestation on the microclimate, sediment runaoid

soil degradation is unclear.

Besides subsistence agriculture some other livetla@re available for rural population. The most
important employers are the Sher-complex, the Ziaray Munessa State farm, some private farms and
the soda-ash factory. In the future new livelihoadlshave to be identified contributing to a sustble
development of the CRV. New livelihoods, howeveaynncrease migration to the CRV as has happened
in recent years which could increase the pressutb@natural resource base.
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Annex | Questionnaire Agricultural and DevelopmentOffices

Woreda:
1. General

total area (ha)

male

female

rural population

urban population

population growth

total arable agricultural area in rain fed area (ha)

prevailing soil types

total agricultural area included pastoral land unit...............

total rain fed area

total pasture area

number of arable smallholder farmers in rain fed area
(householders)

average number of family members of arable farmers

number of nomadic pastoralists

number of large scale private enterprises

number of large state farms

size of large scale private enterprises

size of large state farms

major crops grown:

major crops grown:
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2. Crop information per cropping season in rain_fed area 2
Yields

Crop

total area specify

crop yields rain fed area (kg/ha)* package 1

crop yields rain fed area (kg/ha)* package 2

crop yields rain fed area (kg/ha)* package 3

growing season

crop prices

Crop

total area specify

crop yields rain fed area (kg/ha)* package 1

crop yields rain fed area (kg/ha)* package 2

crop yields rain fed area (kg/ha)* package 3

growing season

crop prices

Crop

crop yields rain fed area unit............... (kg/ha)* specify

package 1

package 2

package 3

growing season




crop prices

2. Crop information per cropping season in rain_fed area

What are the major changes in grown crops in the last ten/twenty years?

What are the major problems in rain fed agriculture?

Or there relevant rural/agricultural development plans?

What is the opinion of the extension officer on the development of large-scale private farms?

What is the opinion of smallholders with respect to large-scale private farms?

Are the questions below the same for both irrigated and
rain fed area's?
What is the reason for growing these crops?

Are the products sold on the market or to a middleman?
How is transport of products organised?

What is the availability of storage of perishable crops?
What are the post-harvest losses on average?

What happens with crop residues, if sold, what is the price?

What are the major changes in grown crops in the last ten/twenty years?

51
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2. Irrigation Office 3
Crop information per cropping season in irrigation area
Yields
Crop specify
crop yields irrigated land unit............... (kg/ha)* low
crop yields irrigated land unit............... (kg/ha)* average
crop yields irrigated land unit............... (kg/ha)* high
growing season
crop prices
Crop specify
crop yields irrigated land unit............... (kg/ha)* low
crop yields irrigated land unit............... (kg/ha)* average
crop yields irrigated land unit............... (kg/ha)* high
growing season
crop prices
Crop specify
crop yields irrigated land unit............... (kg/ha)* low
crop yields irrigated land unit............... (kg/ha)* average
crop yields irrigated land unit............... (kg/ha)* high

growing season

crop prices




*specify in regions within the woreda when possible, and ask for reasons of the differences (altitude, soil, farmer, relief, fertilezers,
pesticides)

2. Irrigation Office

Irrigation

total traditional irrigated land (ha)

total modern irrigated land (ha)

potential irrigated land

number of farmers that use traditional irrigations methods

number of farmers that use modern irrigations methods

average plot size traditional irrigation (ha)

population in irrigated area

average family size

main water sources
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2. Irrigation Office
Irrigation

Modern (joined in scheme)

54

number of modern schemes (name/community)

number of members joined in each scheme

area of the scheme (ha)

supported by

average plot size (ha)

source of irrigation water

average capacity of pumps (I/s)

number of large scale private enterprises

size of large scale private enterprises (ha)

major crops grown

number of large state farms

size of large state farms

major crops grown

How are irrigation schemes organized (association, union)?

Are there regional irrigation development plans and if so, for what area?
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Do farmers only use furrow irrigation or also drip irrigation? What is the opinion of the extension officer on the development of large-scale
private farms?
What are the major problems of irrigated agriculture? What is the opinion of smallholders with respect to large-scale private farms?

4. Fertilizers (specify to traditional/modern irrigated agricultur e, if possible/necessary) 6

percentage of farmers that use fertilizers

Crop

name of fertilizer

type of fertilizer (organic, chemical, ......... )

amount unit.............. (kg/ha)

period of use during cropping season

costs of the fertilizer unit............... (Birr/1)

name of fertilizer

type of fertilizer (organic, chemical, ......... )

amount unit.............. (I/ha)

period of use during cropping season

costs of the fertilizer unit............... (Birr/1)

yield loss due to absence of fertilizers unit............... (kg/ha)

total amount of fertilizers used type amount (kg or

1)




How is the access to fertilizers organised (association, union)?

5. Pesticides (specify to traditional/modern irrigated agricultur

e, iIf possible/necessary)

percentage of farmers that use pesticides

Crop

pesticide name

amount unit............... (I/ha)

against what diseases/pests

period of use during cropping season

costs of the pesticides unit............... (Birr/l)

pesticide name

amount unit............... (I/ha)

against what diseases/pests

period of use during cropping season

costs of the pesticides unit............... (Birr/l)

pesticide name

amount unit............... (I/ha)

against what diseases/pests

period of use during cropping season

costs of the pesticides unit............... (Birr/l)

yield loss due to absence of pesticides unit............... (kg/ha)
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How is the access to pesticides organised?

Do farmers use pesticides that are prohibited? If so, which?

6. Cooperative office

Marketing/Prices rain fed area

Crop
total area of grown crop unit............. (ha)
prices of market crops unit............... (Birr/ha) or (Birr/kg)
Crop
total area of grown crop unit............. (ha)
prices of market crops unit............... (Birr/ha) or (Birr/kg)
Marketing/Prices irrigated area
Crop
total area of grown crop unit............. (ha)
prices of market crops unit............... (Birr/ha) or (Birr/kg)
Crop
total area of grown crop unit............. (ha)
prices of market crops unit............... (Birr/ha) or (Birr/kg)

What determines the price (diseases, supply and demand, holidays)?




6. Cooperative office

who is cutting the wood

which wood is felt

for what purpose

for market of self-sufficiency

if marketed, what are the prices

is the wood replanted

What are other important means of living in the woreda?
How many people work in that industry?
What are the wages in this industry?

How much water do they use?
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7. Livestock

59

10

specify

Livestock (ox, cattle, sheep, goats, horses, mules asses, poultry)

arable smallholder farms in irrigated area

cattle (incl. goat

oxen)

sheep

donkey

horse

total number

use of livestock

Livestock (ox, cattle, sheep, goats, horses, mules asses, poultry)

arable smallholder farms in rain fed area

mule

poultry

total number

use of livestock

Does the office carry out a certain policy?




Annex Il List of contacted persons

Contacted person Organization Function Contact details
Ms. Henriette Otter University of Twente Acadensgacther [tel] | +31 (0)53 4893546 +31(0) 53 4894209
[@] |h.s.otter@utwente.nl
Mr. Huib Hengsdijk Wageningen University and ResbaCentre (WUR) [tel] |+31(0)317 475931
Plant Research International (PRI) [@] |huib.hengsdijk@wur.nl
Mr. Herco Janssen Wageningen University and Reksé2eatre (WUR) [tel] |+31(0)317 495569
Alterra-ILRI [@] |Herco.Jansen@wur.nl
Ms. Petra Hellegers Wageningen University and Rekdaentre (WUR) | Water economist [tel] +31(0) 377953 +31 6 51679951
Agriculture Economic Institute (LEI) [@] |Petra.Hellegers@wur.nl
Ms. Petra Spliethoff Wageningen University and Rese Centre (WUR) | Senior advisor wetlands [tel] 1¢3 317 495256
Wageningen International (WI) and fisherie mamaget [@] |petra.spliethoff@wur.nl
Mr. Geert Westenbrink Ministery of Agriculture, Nia¢ and Food Quality Agricultural counselor [tel] 254(0)911306586 (mobile)
[@] |geert.westenbrink@minbuza.n|
Ms. Janny Poley Embassy of the Kingdom of the N&thds First Secretary of Embassy; [te +251(03711100
Horn of Africa Env. Programme [@] |jc.poley@minbuza.nl
Mr. Tamiru Alemayehu Addis Ababa University (AAU) sBociate Professor [tel]] +251(0)9230110 (mobile) 25K0)11 1239462
Science Faculty, Department of Earth Sciences Hydfolgeology [@] [tamalem@geol.aau.edu.et alemtamiru@yahoo.com
Mr. Tibebu Terefe Addis Ababa University (AAU) Semt [tel] |+251(0)916 820663 +251(0)221111244
Science Faculty, Department of Earth Sciences [@]
Mr. Araya Asfaw Addis Ababa University (AAU) Dean te] [+251(0)11 1239472 +251(0)911 242541
Science Faculty [@] |deanacad@sc.aau.edu.et
Mr. Kinfe Abebe Ethiopian Wildlife & Natural HistgrSociety Executive Director [tel]| +251(0)11 416920 +251(0)911 242369
[@] |kinfeabebe@yahoo.com
Mr. Frank van Steenbergen Meta Meta Director [tel] |+31(0)317 479650 +31(0)6 44995010
[@] |fvansteenbergen@metameta.n|
Mr. Gulilat Birhane Ministery of Water Resources nige Economic Advisor [tel] | +251(0)11 626322
[@] |gulilat 12@yahoo.com
Mr. Messele Fisseha Ministery of Water Resources ad-iBasin Development Studies [tel] +251(0)911 4268
[@] |mesfisseha@yahoo.com
Mr. Abera Chala Oromia Irrigation Development Auiho [tel] |+251(0) 911 984445

[@]

abera_chala@yahoo.com

60



Mr Kidane Jembere

Global Water Partnership, Eagiiina

Country Coordinator

[tel]

+251(0) 911 48859

Ethiopia Country Water Partnership [@] |k jembere@yahoo.com ecwp@telecom.net.net
Ms. Eline Boelee Internationale Water Managemestiturte Health and Irrigation Specialist [tel] +26Y11 6457222
Subregional Office for Nile Basin and East Africa [@] |e.boelee@cqiar.org
Mr. Wouter v/d Jagt Untamed Ethiopia Travel Managdbirector [tel] | +251(0) 911659358
[@] |info@untamedethiopia.com
Dr. Stephen Donkor Economic Commission for Africa enBr Regional Advisor [tel] | +251(0)911 202049
Water Resources Dev. & Man. UN-Water [@] |donkor@uneca.org

Mr. Satishkumar

Addis Ababa University (AAU)
Science Faculty

Assate Professor of
Environmental Sciences

[tel]

+251(0)11 1239472

+2511(0)B36998

Mr. Zerihun Woldu

Addis Ababa University (AAU)

[tel]

[@3atishkumaraau@yahoo.com

Science Faculty, Department of Biology [@] |-
Ms. Imma Guixe Intermon Oxfam - [tel] |+251(0)911 264223
[@] |immaitmox@ethionet.et
Mr. Steve Olson Ethioguzo Tour and Travel Manadingctor [tel] |+251(0)11 6534822 +251(0)911 478058
[@] |olson921@yahoo.com
Dugda Bora Agricultural and rural Development cHfi - [tel] |+251(0)
[@]
Adami Tulu Agricultural and rural Developmentio# - [tel] |+251(0)46 4412418 +251(0)911 019730
Jico Kombolcha [@] |-
Ziway Gugda Agricultural and rural Developmenticdf - [tel] |+251(0)911 490072
@] |-
Tiyo Agricultural and rural Development office - [tel] |+251(0)22 3314827
@ |-
Degeluna Tiyo Agricultural and rural Developmeffto@ - [tel] |+251(0)22 3370359
@] |-
Munessa Agricultural and rural Development office - [tel] |+251(0)22 3370359
@] |-
Mr. Edwin van der Maden Wageningen University ams$é&archcentre Student [tel +31(0)6 53194780
Plant Science [@] |edwin.vandermaden@wur.nl
Mr. Girma Dadi Ethiopian Seed Enterprise - [tel] |+251(0)911 875789
@ |-
Mr. Taa Oromiya Environmental Protection Agency - [tel]

(@]
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Mr. Tibebu Koji Rift Valley Children's & Women's DeAss. [tel]
(RVCWDA) [@]
Mr. Mohammed Hussein SEDA [tel]
[@]
Mr. Peter Holla Ziway Roses (Sher-complex) - [tel] |zwayrose@ethionet.et +251(0)911459788
Mr. Peter van Heukelom - [@] |heukelom@ethionet.et +251(0)916 580044
Mr. Frank van Ammerlaan | Ammerlaan Quality Roses nfFaranager [tel] | +251(0)46 442704
[@]
Mr. Mulugeta Ethio-Flora farm Farm manager [tell -
[@ |-
Mr. Biyazen Lakan Zwai State farm - [tel] |+251(0)916 820086
[@] |-
- Farm Mr. Van Oers & Mr. Tsegay Farm manager [tef
drip irrigation [@] |-
Mr. Aswin Endeman Florensis Production manager [tel]| +251(0) 911 490173
[@] |flrensis@ethionet.et
Dr. Nata Tadesse University of Mekele - [tel] |-
[@] |tafesse24603@yahoo.com
Mr. Kebede Ayele International Development Entespsi (IDE) Project Coordiantor [tel]] +251(0)911 4P36 +251(0)11 517217
Ethiopia Pilot PRISM Project (EPPP) [@] |kbdayele@yahoo.com
Mr. Wim Bastiaanssen Water Watch Scientific Director [tel] | +31(0)317 423401
Remote sensing services Irrigation and remotsisgrspecialist | [@] |w.bastiaanssen@waterwatch.nl
Mr. Legesse Geda Oromia Water Resource Bureau D&weau Head [tel] | +251(0)11 5152833 +251(0)918631
[@] |araddaa@yahoo.com
Mr. Hugo de Vos Meta Meta [tel] |+31(0)317 479650

[@]

hdevos@metameta.nl
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Annex Il Ziway State Farm

Table 12. Cost - benefit analysis Ziway State Farm.
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Crop Area (ha) Kg/ha Total (kg) Unit Price  Total Revenue Total costs Total profit/loss Revenue/ha Cost/ha Revenue/kg Cost/kg Profit/kg
(Birr) (Birr) (Birr) per crop

Fruit

Papaya fruit bearing 10 42000 420000 0,78 328398 279175 49223 32840 27918 0,78 0,66 0,12

Papaya new 5 0 0 0,00 0 0 0 0 0,00 0,00 0,00

Avocado fruit bearing 4 20900 83600 1,26 105436 120848 -15412 26359 30212 1,26 1,45 -0,18

Grape vine fruit bearing 30 7000 210000 3,65 766500 1020171 -253671 25550 34006 3,65 4,86 -1,21

Grape vine new 10 0 0 0,00 0 0 0 0 0 0,00 0,00 0,00
Sub total 59 713600 1200334 1420194 -219860 20345 24071 1,68 1,99 -0,31

Vegetables

Beans 200 7000 1400000 18,71 26194000 27584163 -1390163 130970 137921 18,71 19,70 -0,99

Onion 50 16500 825000 1,26 1041728 980276 61452 20835 19606 1,26 1,19 0,07

Tomato 38 37800 1436400 0,72 1036937 660790 376147 27288 17389 0,72 0,46 0,26

Green chilies 6 8400 504 1,76 88759 86711 2048 14793 14452 176,11 172,05 4,06
Sub total 294 3711800 28361424 29311940 -950516 96467 99700 7,64 7,90 -0,26

Seed production

Maize seed (P.H.C.) 150 6000 900000 2,55 2295000 1234371 1060629 15300 8229 2,55 1,37 1,18

Maize seed (E.S.E.) 150 5500 825000 2,55 2103750 1231837 871913 14025 8212 2,55 1,49 1,06

Onion seed 3 400 1200 173,88 208656 116654 92002 69552 38885 173,88 97,21 76,67
Sub total 303 1726200 4607406 2582862 2024544 15206 8524 2,67 1,50 1,17

Cereals

Maize 25 7500 187500 1,00 187500 196540 -9040 7500 7862 1,00 1,05 -0,05
Sub total 25 187500 187500 196540 -9040 7500 7862 1,00 1,05 -0,05

Total 681 6339100 34.356.664 33511536 845128 50450 49209 5,42 5,29 0,13
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Table 13. Production pattern Ziway State Farm.

Crop Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Ja Total
Fruit
Papaya fruit bearing 10 0 0 0 0 0 0 0 0 0 0 0 10
Papaya new 5 0 0 0 0 0 0 0 0 0 0 0 5
Avocado fruit bearing 4 0 0 0 0 0 0 0 0 0 0 0 4
Grape vine fruit 30 0 0 0 0 0 0 0 0 0 0 0 30
bearing
Grape vine new 10 0 0 0 0 0 0 0 0 0 0 0 10
Sub total 59 0 0 0 0 0 0 0 0 0 0 0 59
Vegetables
Beans 0 0 0 25 50 50 50 25 0 0 0 0 200
Onion 24 6 6 5 5 4 0 0 0 0 0 0 50
Tomato 17 4 4 4 3 3 3 0 0 0 0 0 38
Green chilies 0 0 0 3 3 0 0 0 0 0 0 0 6
Sub total 41 10 10 37 61 57 53 25 0 0 0 0 294

Seed production

Maize seed (P.H.C.) 150 0 0 0 0 0 0 0 0 0 0 0 150

Maize seed (E.S.E.) 150 0 0 0 0 0 0 0 0 0 0 0 150

Onion seed 0 3 0 0 0 0 0 0 0 0 0 0 3
Sub total 300 3 0 0 0 0 0 0 0 0 0 0 303

Cereals

Maize 25 0 0 0 0 0 0 0 0 0 0 0 25
Sub total 25 0 0 0 0 0 0 0 0 0 0 0 25

Total 425 13 10 37 61 57 53 25 0 0 0 0 681
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Annex IV Water use by private farms

Table 14. Water use by private farms.

Water use Total water use
Area (ha) (m3/ha/season) No. of seasons (m3/year)
Ziway Gugda 190 10000 2 3800000
Ethio-Flora 70 10000 2 1400000

Total 260 5200000




Annex V Water use by Ziway State Farm

Table 15. Water use Ziway State Farm.

Irrigation No. of Irrigation Area (ha) Total irrigation

(m®ha/session) sessions (m3/ha/season) (m3/season)
Maize 750 20 15000 300 4500000
Green beans 750 14 10500 200 2100000
Onion 750 15 11250 50 562500
Tomato 750 15 11250 38 427500
Green pepper 750 15 11250 6 67500
Avocado 750 28 21000 4 84000
Grape 750 16 12000 30 360000
Papaya 750 16 12000 10 120000
Other 750 15 11250 43 483750
Total

681 8705250
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Annex Vla Prices, productivity and area of crops inirrigated agriculture

Table 16. Prices irrigated crops (Birr/kg).

Tomato  Onion Cabbage Green Papaya Potato Sugar  Carrot Beetroot
pepper Cane
Prices Low 1,00 0,50 - - - 0,40 - - -
(Birr/kg) Average 1,60 2,00 0,90 1,00 0,60 0,55 1,20Y ? ?
High 2,20 3,50 - - - 0,70 - - -

1) price per cane

Table 17. Crop area in irrigated area 2005/2006 (ha

Tomato  Onion Cabbage Green Papaya  Potato Sugar  Carrot Beetroot
pepper Cane

Dugda Bora 1838 2194 347 437 280 - - - -
Adami Tulu Jido Kombolcha. ? ? ? ? - - - - -
Ziway Gugda ? ? ? ? - - - - -
Tiyo 20 - - - - 118 32 - -
Degeluna Tijo - 896 - 67 60
Meskana 48 177 16 - - 95 - - -
Mareko
Munessa 48 177 16 - - 95 - - -
Arsi Negel 10 39 4 - - 35 - 11 8
Sodo 7 115 - - - 34 - - -

Table 18. Average crop yields in irrigated area 2082006 (kg/ha).

Tomato  Onion Cabbage Green Papaya Potato Sugar  Carrot Beetroot
pepper Cane
Lowland 26000 16000 12000 6000 45000 15000 - - -
Highland 11000 10000 - - 9000 ? ? ?

State farm 37800 16500 - 8400 42000 - - - -
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Annex VIb Prices, productivity and area of crops inrain fed agriculture
Table 19. Prices rainfed crops (Birr/kg).
Tef Wheat Maize Barley Haricot Horse Sorghum Pea Rape Flex
bean bean

Prices Low 2,60 1,80 1,10 1,30 1,60 1,80 1,80 2,70 2,80 2,40
(Birr/kg) Average 3,60 2,70 1,60 2,30 2,30 3,20 2,30 3,15 3,15 3,05

High 4,60 3,60 2,10 3,30 3,00 4,60 2,80 3,60 3,50 3,70
Table 20. Rainfed crop area (ha).
Woreda Teff Wheat Maize Barley Haricot Horse  Sorghum Pea Rape Flex Red Onion Potato Ohters

bean bean pepper

Dugda Bora 12354 16231 20409 - 12721 - - - - - - - - 4590
Adami Tulu Jido ? ? ? ? ? ? ? ? ? ? - - - ?
Kombolcha.
Ziway Gugda 4987 8981 11027 - - - - - - - - - - B72
Tiyo 1250 11273 845 7209 - 1727 642 1160 305 - - - - 630
Degeluna Tijo - 17195 1100 16340 - 2150 - 1222 102342 - - - 609
Meskana 4372 2345 5336 567 405 650 657 970 - - 237950 - 3909
Mareko - 4584 4752 - 1750 - 1150 - - - 2860 1050 - 582
Munessa 911 15571 5083 15968 342 1311 2145 70 - - - - - 6516
Arsi Negele 2909 18907 21330 1454 1940 - - - - - - 4000 11550 -11013*
Sodo - 7754 4125 1707 - 2085 1720 2733 - - 133 - 43 2500

* Arsi Negele has a spring and a summer seasaojalocrop coverage exceeds total arable land
- Not considered as major crop or crops not grawwareda

? Information not &afalie at moment of visit or not available at all



Table 21. Average crop yields in rainfed area (kgt).
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Tef  Wheat Maize Barley Haricot Horse Sorghum Pea Rape Flex Red Onion Potato
bean bean pepper

Low land Local seeds 1400 3000 1000-4000 - 800-1400 - - - - - - - -

Local seeds + fert. 1600 3600 4800 - 1400 - - - - - - - -

Impr. Seeds + fert. 1800 3800 5600 - 1600 - - - - - - - -

Highland Local seeds - 2000 1500 - 1400 - 1100 1500 1200-1500 600 - -
Local seeds + fert. 2800 3000 2300 - 1600-2200 1800 1400-2200 - - 1600 6000 4000
Impr. Seeds + fert. 3200 - 3000 - 2200-2700 2600 2700 - 1600-2000 - - 5000




Annex VII Munessa State Farm

Table 22. Cost - benefit analysis of Munessa Stafarm.
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Crop Area (ha) Typical yield Costs  Benefits Total average Total average
performance (Birr/kg) (Birr/kg) profit (Birr) profit (Birr/ha)
(kg/ha)

Wheat 1701 3200 - 3400 1,20 2,00 -2,60 4240000 0 250

Rape seed 385 1600 — 200 1,70 2,50 - 3,20 500000 00 13

Horse bean30 1500-1700 1,40 2,50-3,00 120000 1500

Other 3

Notin use 266

Total 2435 48600060 2000

Includes 15% tax

Does not match with the profit as indicated byfdren manager. This will be the cause of
fluctuations in yield, costs and returns.




