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Preface

The Ethiopian Seed system has been evolving in attempt to ensure the availability
of required type of seed in the required quality and quality at affordable price. The
key milestones in the process are the decentralization of the system emergence of
regional seed enterprises, participation of private seed companies, and emergence of
regional agricultural research institute and agricultural universities, and above all
the tremendous trust and recognition given to the use of seeds of improved crop
varieties to achieve the targets set in the Growth and Transformation Plan.
However, the system still faces multiple challenges mainly related to the limited
capacity and lack of role clarity of the different actors, the focus of the system on
very few crops and varieties, mismatch between supply and demand resulting in
shortage and excess inventory, and degradation of seed quality because of

inappropriate production practices, storage and transport facilities.

Recognizing the importance of ensuring quality of seed in the system a one-day
workshop was organized by the project on Enhancing Development and
Dissemination of Agricultural Innovation through Farmer Research Groups (FRG II
Project) of the Ethiopian Institute of Agricultural Research (EIAR) in collaboration
with Quality Seed Promotion for Smallholder Farmers Project (QSPP) of the
Ministry of Agriculture (MoA) on 18 March 2011 at EIAR to discuss about the status
and challenges of the Ethiopian seed system to ensure seed quality. This publication

presents the proceedings of the mentioned workshop.

We believe that the information contained in this publication is a good reflection of
on-going efforts to inspire all actors in the seed system in ensuring the supply of
quality/good seed to farmers, and we trust that this work, together with other

studies, will provide a sound base for future efforts.

Dawit Alem
Coordinator, Agricultural Economics, Research Extension, and Farmers Linkage,
EIAR and Project Manager of FRG 11

Kiyoshi Shiratori
Chief Advisor, FRG II project, FIAR/JICA 2011



Good Quality Seeds and Linking
Formal Seed System with Farmers’
Own Perspectives and Initiatives: A

Japanese Experience

Yoshiaki Nishikawa
Graduate School of International Development, Nagoya University, Japan
Email: nishikawa@gsid.nagoya-u.ac.jp

Introduction

Soil, water, and genetic resources constitute db@dation upon which
agriculture and world food security is based. Ogs#y the least
understood and most under-valued are crop geretaurces. They are
also the resources most dependent upon our carsadaguarding. And,
they are perhaps the most threatened (FAO1996).

It is well recognized that seeds are most imporigoit for agricultural
production and they carry important genetic infatiora of which the
desirable types can be expressed under good tetpmaxduction know-
how. However, the benefits of good crop varietiaanot be realized
without the availability of seed to farmers. Furthere, good varieties
for farmers need to be maintained under specifiditmns to produce
good seeds for farmer use.

IWhat are good seeds?

The question “what are good quality seeds?” caansvered in many
ways. Simple ideas will be based on genetic anghyrsical purity,

health, and high germination rate. Among theseerezlly evaluated
gualities are purity in terms of lack of contamioatof weeds, other
crop seeds, and non-biological contaminants suchstases, and
appropriate size and weight, and so on. Biggerssaesdally have better
yield, and the seed weight is also important favdyeeedling plant vigor
upon planting. For example, good quality wheat segdigh about 30-
55 g/1000 seeds and that for rice is about 30-360§ seeds. Color and
smell can also be seen as quality parameters egue crop/variety has



Yosiaki

normally got its own typical color, and healthy dedave normally got
no smell.

Germination rate is another important attributsed¢d quality. However,
for field practice, emergence rate is more impdrt&eper (1952), as
cited by Kaoru Ehara (1971), showed that minor ritaiation in seed
germination rate can affect the germination vigud eate of emergence.
For instance, seeds of rye with 98%, 91%, and 86fMmation rate had
97%, 82% and 58% germination vigor and 96%, 47% d8&o
emergence rates, respectively.

In addition, internal or invisible qualities of skeinclude the value of
seeds that are usually recognized as quality ov#nety coupled with
the quality of the seeds themselves. While propeieties are usually
not replaced every year, good quality seeds nedxsk tproduced every
year. In this aspect, the importance of farmeri&€ oomes in.

Seed Certification and Replacement

Seed certification is one of the important mechasig order to provide
farmers with good quality seeds. For staple cropsao nation,
government or its designated agencies have theomssplity of this
role. In Japan, seeds of rice, wheat and soya basn<ertified by
agencies designated by prefectural governmentsetdblp seeds are
often certified by producing companies themsehased on ISTA rules.

Seed certification and distribution system in cakece and other main
staple crops in Japan is briefly explained belowstFof all, required
characters for formal seed certification agencres a

» The membership consists of seed growers, compaamespthers
interested in producing pure seeds;

» They are governed by board of directors electechémbers;

» They have legal status under state or nationasltipn with the
authority to set standards for certification; and

« They have close working relations with seed growarsd
agricultural research, extension, and regulatogneigs.

Inspections are carried out at three stages: faddignation, field
inspection, and product inspection.

[2]
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« The first step involves field designation along hwitgrowers’
registration with government and indication of libca of seed fields;

» Field inspections are done twice at different migtwstages. The first
field inspection is done for checking proper mamaget, variety
character, contamination, and pest/disease; anskettend inspection is
carried out at seed maturity stage. The inspechoes researchers,
subject matter specialists, and development adeiped by assistants
from agronomic advisors of cooperatives; and

* Products inspection is also required under seed Tdus is done in
order to confirm adequacy of germination rate, fguof crop and
variety, freedom from weeds, acceptable or litilsedse infection or
pest infestation, color and also requirement urmteducts standard.
The acceptable seed moisture content is normalb?44

In order for seeds to be certified, the first Sgep decision made on seed
production fields. They need to be isolated chrogighlly, i.e. fields
should have not been planted for specified peoather varieties of the
same crop or other similar crops. Fields need tisbkted from other
varieties of the same crop with appropriate digarfereedom from
noxious weeds is also important. In this sensestiegj cooperative type
of farmers’ groups are not necessarily suitablestsd growers because
members of such general purpose or crop produgiiopose do not
necessarily hold and/or have access to fields ldeitdor seed
production.

Seed distribution mechanism in Japan is shown ig Ei Aichi
Prefecture, one of the agriculturally importantaarén Japan, has eight
seed growers associations, and the charactersesé tassociations are
summarized on Table 1. There are different typeasgbciations either
within or independent from cooperatives. It canegafly be said that
seed growers tend to establish their own assoomtiwith loose
cooperation with existing general purpose coopezati In order to
coordinate the balance between demand and supmdy,ptefectural
government bodies monitor these activities.

[3]
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Fig.1. An example of seed distribution mechanism on staple food at prefectural level in Japan

Table 1. Diversity of formal seed growers in Aichi Prefecture, Japan

Name of Location Character Number of farmers
cooperative | (Woreda) Rice | Wheat | Soybean
A 1 Association of seed growers 27
B I Seed growers group within cooperative 69 47 32
C m Association of seed growers 15 2 2
D v Section of seed growers group within 15 4
cooperative
D \% Section of seed growers group within 17
cooperative
E VI Kabare production association 1 1 1
(judicial person)
E VI Association of Seed growers organized 11
within cooperative
F VIl Seed growers group within cooperative 12

In Aichi Prefecture, replacement rates iseeds of major crops are
shown in Fig2. In the cases of rice and wheat, around 60%exdsare
replaced every yeagnd these rates are in steadily increasing tref
not drastically. For soy beans, less than 40%he seeds were replaced
in 2005, and this may gradually increase in future to retwh 50%
target set by prefectural government.

[4]
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Fig. 2. Replacement rate for major crops grown in Aichi-Prefecture

In the case of rice, the most important crop inadawarieties grown i
different prefectures have different tenden (Fig. 3). In Miyagi and
Niigata, more than 80% of fields are soto one variety, but in Gifu and
Okayama, relatively small portion of fields are scto major varieties,
which are different from those of Miyagi or Niigaf@his suggests th:
farmers under differ@ conditions, both naturally and socially, te
different strategies for variety choicand each prefecture provides the
necessary seeds based on the dem

Yield loss after self seed production by farmersias serious up t
certain generations sh that the yield reductions amount to ab98%
after one year, 96% after two years, 90% afteretlyemars and 83% aft
nine years. Thesdata support the judgment of farmers who use
own seeds for certain generations.
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Fig. 3. Share of different rice varieties grown in different regions in Japan

[5]



Yosiaki

Promotion of Seed Production by
Farmers

Hiroshima Gene Bank promotes farmers own seed ptimafuin order to
distribute and/or re-introduce crop varieties inrafuareas. There
minimum recommendations for beginner seed prodwarers

* Protection from rain and proper drainage for higfestilization and
less disease infection;

» Selection of mother plants in which case limitecbant of diversity is
necessary as strength of local varieties, but treeeeneed to exclude
off-types;

* Mitigation of possibility of contamination based dhe breeding
behavior of each crop;

* Proper timing of harvest;

* Drying under shade;

e Germination test; and

» Storage (cool, dark and dry storage, and in Jagamestic fridge is
best choice)

In addition to the common characters as good qualteds such as
purity, vigor, and health, farmers who produce sdgdthemselves have
other criteria for their own good quality seedsafayples are:

* Intentionally keeping variations within the limitat of practically
recognizable identity;

» Having deep insight on harvesting time and stocaglitions; and

e Carefully choosing mother plants.

With such small additional technical consideratjoesme farmers in
Japan enjoy self harvesting of their seeds basetth@nown choice of
characters and suited to their environment. Altlmongtural and social
conditions are different between Japan and Ethjopany of the criteria
for choosing and saving good quality seeds by fesnie Japan are
shared by farmers in Africa such as Ethiopia andkiBa Faso under
their own saving seeds traditions. This may confil@ importance and
possibility of inclusion of farmers in productionadistribution of good
guality seeds in the Ethiopian context.

[6]



Quality seeds and linking seed system with farmers' perspectives

Conclusions and Recommendation

Access to ‘good seeds’ is certainly vital for farsielivelihood.
Characters of good seeds are universal in manyceaspad should be
realized for better production. However, good uége mean different
things for different stakeholders/farmers, and theg very much
location, timing and market specific. Thereforeprmotion of good
(improved) varieties is a different issue from paiimg and securing
good quality seeds. Integration between the twoeisessary, but they
need to be clearly understood as separate matter.
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Introduction

In Ethiopia the formal seed sector has not devel@seexpected due to
multiple reasons. Lack of proper organizational et inadequacy in
trained manpower and limited private participateoe some of the main
drawbacks. All of the components and segments oivitkes are
seriously affected with the overall weakness.

Seed quality control/assurance which is vital atrgvsegment of the
activity is almost neglected by most of the stakééis in the sector. It
was well known that the seed quality control wasoagnthe first
considerations in the Ethiopian seed system. Set@ds show that the
seed quality concept and rudimentary activitieseed quality aspects
were introduced to the seed system even beforprésent formal seed
production and distribution got its current shajpens 30 years ago.
Since then, especially after the enforcement ofEtteopian seed law
No. 206/2000, seed quality control showed some rpsgg but it
gradually got weakened to its current alarmingustat

This paper attempts to briefly review the systerd mlentify points of
intervention to rehabilitate the seed quality asgecas to serve the seed
system in the best way possible.

Historical Background

The formal seed quality system was partially exadiin a much
disorganized manner in some parts of the countready as 1942.
According to Bishawvet al. (2008), the Ethiopian formal seed system was
introduced five decades ago with the activitiescafp improvement
research by the existing research and higher legrimstitutes. The
activities were ad hoc in their nature that they wot serve the farming
communities in a sustainable way. Later on, howewbe seed
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production showed a better organized fashion unther Chillalo
Agricultural Development Unit (CADU). Seed qualitesting was
recorded to be conducted as early as 1972 by tHeUCat its laboratory
in Kulumsa. It was also recorded to have been extaih other
agricultural research centers like Debre Zeit, kgldako, Alemaya,
and Awassa. Nevertheless, the CADU activities wieeepioneer in the
introduction of partial seed quality control in Ethia (FAO, 1972).

Seed quality testing which was introduced by CABWNly one of the
several activities in seed quality system. Othexdsquality control/
assurance activities especially field quality irdmp:ns and the
applications of pre-and post-control methods wedeenat for longer
period of time after the introduction of seed tagti Before the
introduction of the seed law, the major seed prediiconducted lab
seed tests just to know and let their clients krilogv planting values of
the seed produced and distributed. There were ed sertification

standard norms, written procedures and a coordgabody. These
activities have been continued with the introducted some other field
quality inspections even after the establishmenthef Ethiopian Seed
Enterprise (ESE). Immediately after its establishtneESE had
introduced a department for its seed quality asseravhich kept its
intended purpose till now. The first organized seesting lab was
established and field and seed standard norms wwimeEluced by the
department. The standard norms and the field ingpe@rocedures
were used only internally at the ESE until the segstem was legally
enforced in 2000 through the seed law. However BBE was the first
to introduce field and seed standards and the mydield quality

inspections to the formal seed system in the cguntr

Early Activities

As discussed above, the early seed quality asseiraativities of the
ESE included seed testing and field quality inSpastthat are both used
for internal purposes. Besides, in order to dissatei the concept and
knowledge of seed quality to other stakeholders, t8SE coordinated
and conducted several seed quality trainings tosthéfs of the then
Ministry of State Farms Development, Ministry of rkaglture, Institute
of Biodiversity Conservation and many others. Mokthe in-country
trainings were sponsored by international orgaronat like ICARDA,
FAO and UNDP. In addition, some of the seed quatispectors of the
ESE were trained outside the country. The Swedisternational
Development Agency (SIDA) had remarkably contrilbut®® such
undertakings in addition to its vital advisory ®l@ the introduction of

[10]
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seed quality system in Ethiopia. The trained seedity inspectors were
assigned at each of the seed multiplication states where they shared
their knowledge thereby enabling the spread of ¢becept of seed
quality throughout the state farms in a very shu@tiod of time. Seed
samples were collected and were sent to the oblgtighe head office of
the Ministry of State Farms while the field inspent were performed
at the level of the various branches after the temecof big seed
processing plants at different locations nearbygten producing state
farms.

The ESE adopted the seed standard norms from othaitries while
seed sampling intensities, procedures and manleoteichnical quality
assurance applications were adopted from the latiermal Seed Testing
Association (ISTA). These technical applicationsevalso adopted by
the current seed regulatory system, though Ethiefieer did not have
any ISTA accredited lab or did not join the ISTAETESE remained as
a sole seed producer in the country for longerodeof time while
having an internal seed quality assurance systethouti any legal
backing.

Legalization of Seed Quality in Ethiopia

As with many of the other seed related activitieghe formal system,
legal enforcement came at later scenario of dewedmp in Ethiopia.

The issuance of the draft Ethiopian Seed Policy thasprelude to the
first Ethiopian Seed Law which came into pictur000. The Ethiopian
Seed law (proclamation 206/2000) is a comprehensya document in

that it covers most of the seed related activigesl actors. Seed
production processing and distribution have goallegrounds through
this proclamation. Variety release and seed qualtgtrol were also

legalized. The Ethiopian Field and Seed Qualityn&ads which were
formulated under the coordination of the then Hitdo Quality and

Standards Authority (EQSA) were enforced followirthe seed

proclamation. Besides, with the financial suppdrihe World Bank, one

central and several satellite seed testing labs established at different
locations of the country to serve the seed reguiathll these labs were
meant for seed certification purposes and operateter the National

Seed Industry Agency (NSIA) for years. The NSIA,iebthwas born

after the seed proclamation, was the legal bodgxecute the seed
quality control and certification. NSIA was alsovgn the mandate to
regulate all other seed related activities and e@mgnt the Farmers-
Based Seed Production and Marketing Scheme Projém. agency

[11]
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employed seed quality inspectors and lab techrsorm were engaged
in the seed quality control works.

The scope of activities of the NSIA in seed quationtrol were limited
to the then existing seed companies — the ESE amue& Hi-bred
International- and to crop seeds of maize and bwdaght. The field and
seed quality standards were deficient and contarny vhigh and
compelling seed standards for some crops and p&esneilthough
their testing procedures were standardized in theumhent, the field
guality lack standards for some diseases whictegflected may cause
devastating consequences.. The results were tbhtdseases were not
considered in the official field quality inspectiomnd hence their
potential danger was overlooked. Besides, the lsigindards set for
some parameters limited the production of “cerifiseeds of some
crops like sorghum, tef, and many of the beans @hdrop species
which suffered unattainable germination and isotatstandards. The
ESE reflected its concerns on many of the standesgecially in the
early generations. It was attempted several times\isit and revise the
deficiencies in the standard setting, but this hat yet materialized.
This is one of the most important concerns in theent seed quality
system in the country. The introduction of the peledent seed quality
tests was also limited to crude field inspectiod aeed tests of moisture,
physical purity, and germination capacities. Thighhhave been due to
priority setting in light of the limited resourcesnd shortage of
manpower. In spite of these, the activities of M®IA, nevertheless,
marked the beginning of an independent seed quadityrol system in
the country.

The World Bank project supported several in-courgeed quality

control trainings, and also assisted the ESE iabéishing satellite labs
in all its seed processing and distribution braschieo-date, the ESE
owns five small and one main seed testing labs @zedhternal seed
guality assurance purposes (Table 1). These labsharonly seed labs
used for internal quality assurance available hitheAll the seed

companies other than ESE depend upon the seeditegulabs for their

internal seed quality assurance purposes.

In addition to the labs of the ESE, the MoA has seed laboratory, and

regional bureaus of Agriculture have got ten labmres at ten different
locations in various parts of the country (Table 1)

[12]
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Table 1. Seed Testing Laboratory Facilities in Ethiopia

Institution/location Seed testing laboratory Annual
Capacity (samples)
A. Ethiopian Seed Enterprise
Addis Ababa 5,000
Asela 2,500
Koffele 2,500
Awassa 2,500
Nekempte 2,500
Bahir Dar 2,500
Sub-total 17,500
B. Regional Bureaus of Agriculture
10 locations* 25,000
C. Federal Ministry of Agriculture
Addis Ababa 5,000
Total 30,000

* Ambo, Assela, Axum, Dessie, Durame, Durbete, Gondar, Markos,
Mekelle, and Wolaita

Reorganization of the executive body (NSIA)

In an attempt to coordinate the solitary activite#sagricultural inputs,
the Government of Ethiopia took a major step towdhe# establishment
of the National Agricultural Inputs Authority (NAAN 2002. The rights
and responsibilities of the NSIA and the Nationakrtifizer Industry
Agency (NFIA) which was established in 1994 (Prb26/1994) were
transferred to the NAIA. This new development disied the
importance of the young seed quality control andtifa@ation
undertaking while the seed sector continued itebg@ment.

While the situation continued further, a restructgrtook place in 2004
when the Ministry of Agriculture and Rural Developmt (MOARD) was
formed to coordinate all the agricultural regulgtactivities. The rights
and obligations of the NAIA were then transferredtoARD. The seed
regulatory tasks were further shared among therdifit departments of
the MoARD. Seed quality control and certificationere further
diminished in manpower and activities. Later org thsponsibility was
given to the bureaus of agriculture and rural dgwelent of the various
regions. This made the well-equipped central sesting lab idle. The
regions, on the other hand, have to depend upoiiltbguipped small
labs scattered in different parts of the countryett the seeds produced
in their areas of domain. Besides, almost all efribgions lack adequate

[13]
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trained manpower, field vehicles and other faeiitto handle the ever-
expanding seed production plots in their respectgsons.

Status of Seed Quality and Certification

The current situation of the formal seed sectoriccdne characterized
with the prolificacy of both private and public seeompanies whose
interests are on the production and sales of hyhdde seed associated
with very weak seed quality control setup. Seedliyugs the most
neglected matter in the seed industry. Though realde progress was
recorded on the production of hybrid maize seethe past cropping
season, it was achieved through a compromise ilitguaegional seed
quality control bodies are striving to reach theduction premises of
several private and public seed production farnse Tegional seed
quality control bodies are also expected to inspect verify the seed
production plots of their regional seed enterpris&sice both the
regional seed enterprises and the seed regulatmiied are mostly
affiliated to the regional bureaus of agricultutcempromise in quality
would not be unexpected under these situations.y&he 2000 seed law
has now turned out obsolete in many respects duahitt could not
match with the current development scenario instetor especially in
the area of seed quality. The organizational seangthe trans-regional
seed movements are becoming areas of controverkiye \&ll of the
regional seed quality control bodies remained weskne of them
demand certificates for any seed lot coming froheptegions. This will
seriously affect the seed availability of varietwdsich are not produced
by the certificate-demanding region.

The other area of problem is the aggravated frandutrimes which
have the potential damage on the seed system. $o#i farmers and
the seed companies are negatively affected by $ake. Though fake
seed is a phenomenon in most developing counthesstrength of the
seed regulatory limits its danger. Hence, under theesent

circumstances, those people who are engaged inctime may find

themselves in a very favorable environment.

Conclusions

It seems that the seed quality control assuranseesyof Ethiopia has
not performed steadily since its inception somey8&@ars back. It has
reached its highest performance peak in the yedlswing its legal

[14]
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recognition. Soon after, it descended when itsviiets were denied
proper organization set-up. At present, seed qulaéis become the most
important concern in the formal seed industryslaiso highly affected
by serious capacity limitations. Structurally, gystem lacks appropriate

guidelines and updated quality standards. The Beld seed standards
need revision.

Immediate rehabilitation of the system is deemedessary in the
following areas.

* The system should be organized in a sound manntr ddothe
federal and regional levels;

* Proper attention should be given to capacity bogdilt is very
much necessary to rehabilitate the seed testing \abich are
managed under the regional agricultural bureaub. eguipments
and proper manpower and vehicles are of immediege;n

* The current field and seed quality standards nesgsion. The
deficiencies and the unattainable standards shoeilcevisited and
amended accordingly; and

* In the short term, the application of “quality d&eld system” may
be another option. Seed certification may go sigeside with the

guality declared system provided that appropriétdéd fand seed
standards are availed.
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Introduction

Seed is one of the most important sources of inimmva particularly in
resource-constrained small farm environments.riiesathe genetic potential of
the crops, determining the upper limit on yield atiterefore, the ultimate
productivity of other inputg¢Jaffee and Srivastava 1992he responses of all
other inputs depend to a large extent upon thetgual seeds used. The direct
contribution of quality seed alone to the totaldurction is estimated at 15 —
20% depending upon the crop and it can be furthesed up to 45% with
efficient management of the other inputs.addition, new roles of seeds are
rapidly recognized all over the world for the deliy systems of many
innovative biotechnological products, and as cesrief plant protection
chemicals, and biological and growth regulators.

In order to better understand what a seed systemvesneed to look into its

three components-technological, economic, and .eJ&le technological

component has to do with variety selection; theneonc one involves

production and marketing; and the legal componastth do with the rules and
regulations governing the previous two aspects.r @he centuries, selectors of
improved varieties and seed growers have becomeasingly specialized.

The availability of quality seeds of a wide randecp varieties is the key to
attain foodsecurity. Some of the direct benefits of qualieeds to farmers
include enhanced productivity, higher harvest indexluced risks from pests
and other biotic factors and higher profits. Theref improving access to good
quality seed of improved and adapted cultivars isriical requirement for
sustainable agricultural growth and food secufityis paper presents a review
of machanisms of quality assurance for source seexdsbreeder, pre-basic,
and basic seeds.

[17]
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Source Seed Quality

The demand for seed in Ethiopia increased from tortene as farmers became
convinced of the role of quality seed in realizihg full potential of modern
high-yielding varieties. In the early years of Bihia’'s seed supply system, the
Ethiopian Seed Enterprise (ESE) was the sole eatiggaged in production and
supply of quality seed to farmers. Subsequentldijtexhal three regional state
seed enterprises, namely: Oromia Seed EnterpriseE)OSouthern Seed
Enterprise (SSE), and Amhara Seed Enterprise (A&f¢ set up to cater for
their own respective regions. Currently, 33 privaéed growers are involved
mainly in hybrid maize multiplication and distrilbanh. Despite these efforts,
substantial gap still exists in satisfying the dyateed demand by farmers
particularly for food grain crops. At present, mgi&lIAR and higher learning
institutions (HLIs) are responsible for multipligat of source seeds.

The impact of investments on agricultural reseazah be realized only if
farmers have better access to high quality seetwwfcrop varieties. The seed
production process consists of a sequence of stagesich seed of a new
variety is multiplied to obtain sufficient quanéi§ of commercial seed. Source
seeds include breeder, pre-basic and basic segsskslaln the case of breeder
and pre-basic seed classes, strong and comprebessed multiplication
program must be developed and interlocked withotiler activities that can
assure seed quality standards. Source seed pradustconfronted with series
of bottlenecks in the national seed systems. Amotiggse bottlenecks, seed
quality is the major one. The quality of the seetednines to a large extent the
success of the crop in terms of yield and produelity, and thereby in terms
of contribution to food security and the value o products in the market.

Seed quality is defined as standard of excellemceertain characteristics
and/or attributes that will determine the perforo@of the seed when sown or
stored (Hampton, 2002). Production of geneticallyepand good quality
nucleus seed is a demanding task that requires tdghnical skills and
comparatively huge financial investment. During dseproduction, strict
attention must be given to the maintenance of gempetity and other quality
parameters in order to fully exploit the geneticgmbial of the variety under
production. Seed quality is a total sum of différaspects of a seed including
genetic and physical purity, physiological quahtyd health quality (Cromwell,
1990).
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Genetic quality

The genetic purity (trueness to type) of a varieay be deteriorating due to
several factors during production cycles. The ingdrfactors are the inherent
genetic information contained in the seed whichvjgles the potential for

higher yield, better grain quality, and greateretahce to biotic or abiotic

stresses; and varietal identity, specifically tlansfer of seed of desired variety
from the breeder to the farmer through successigaemgtions of seed

multiplications.

Physiological quality

This refers to the viability, germination, and vigd seed which determines the
germination and subsequent seedling emergencerapdestablishment in the
field as well as the storage potential of the deed

Physical quality
This refers to the analytical purity, freedom frozontamination of other
crop/weed seeds, size and weight of seeds, addaamiformity

Health quality

This refers to the absence of infection with seede pests (fungi, bacteria,
virus, etc.) or contamination with noxious weedse® quality can be affected
by environmental conditions under which the cromiewn and the cultural
practices employed (Agrawal, 1986).

Components of Quality Attributes

In Ethiopian seed system, field standard develdpedertifying different crop
varieties considered are rotation, isolation distanoff-types and other
cultivars, and diseases and noxious weeds. At dimeestime for laboratory
standard, germination percent, moisture contente meed, weed seed, inert
matter and other crop seed. Rule for seed testikg $eed sampling,
determination of moisture content, germination,tasd biochemical tests are
also considered However, in our condition most of the standardsreotyet
tested due to limited capacities and experiencehaPly, hybrid maize is fully
certified with all labels and tags.

In Ethiopian research system, the production ofityjusource seed is subjected

to several crop production requirements. The bsiads of seed production in
the field are as follows:-
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Field standard

Field selection and land preparation

Selection of appropriate field is the key to susce$ a seed production
program. The seed production must preferably bentgth in the area of

adaptability where the soil and environmental cbods are most conducive. It
will help prevent gene shifts and excessive lo$sea environmental hazards
like frost and drought etc. Excess moisture or gorged drought adversely
affects germination and frequently results in pomp stands. Therefore, the
land in which the variety grown should have to gebugh amount of rainfall

during the growing period. In addition, irrigati@an be important at planting
for seed crops on dry soils to ensure good unifgarmination and adequate
crop stands. Good land preparation helps in imgtayermination, good stand
establishment and destruction of potential weedsal$o aids in water

management and good uniform irrigation.

Previous cropping

The field should not have grown the same croptierdrevious year unless the
variety was the same variety and met inspectionirements for varietal purity
the crop should be planted on a field with a knowistory to avoid
contamination from volunteer plants, noxious weetty] soil-borne diseases
that are potentially seed transmitted. If the ssegtown through supplement of
irrigation, it must be irrigated 3 weeks beforerpiag in order to pre-germinate
the probable seed from last season.

Isolations

Isolation means keeping the seed production plstsarat from other fields of
the same crop. Seed production plots should beéddda a distance that there
is no risk of contamination through cross fertitiaa by the pollen from the
neighboring plant. The distance for isolation iscided by the mode of
pollination and on the velocity and direction ofede Isolation between seed
plots can be achieved by distance (spatial isaiato time (temporal isolation).
When both time and space isolation are not possibézhanical barriers may
be implemented. If the crop is self-pollinated of23 meters around the edges
of the field are adequate to prevent taking in plants from the neighboring
field during harvest. If the crop is cross-polliedt the field should be either
located far enough from fields or volunteer plasft®ther varieties of the same
crop; or the field is planted at a different tinge, that it will not cross-pollinate
with adjoining fields of other varieties of the samrop. The recommended
isolation distance for maize is 400-500 meterst I not possible to get the
required isolation distance, it would be advisatuleplant the seed crop at a
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different time, so that the seed crop will not mvering when other fields of
the same crop are shedding pollen

Roguing

Roguing is the removal of off — types and disegsdedts from the seed field
before or after flowering. It is used to avoid g@mecontamination, out-
crossing, and transmission of seed borne disedseself pollinated crops
rouging should be continuous, while in cross pali@d crops roguing should be
done before anthesis and it should be done in setld parent and pollinator
rows. Rouging may be done at many of the followengp growing stages as
per needs of the seed crop.

Following recommended agronomy

Seed production must be done following the reconttedragronomic package
of the given crop. Beginning from the recommendethod of sowing through
appropriate fertilizer application, timely tinningsage of appropriate seed rate,
the right depth of sowing, the right amount andj@iency of irrigation , timely
de-tasseling, weed and pest control and till harthes field condition must be
maintained around optimum.

Field inspection

The primary objective of field inspection is to aresthat the seed production
pertains to the designated variety and has not bestaminated genetically and
physically beyond minimum seed standards. Fieldenson is done by a team
of researchers from respective research project. nidmber and the stage of
inspections may vary from crop to crop dependingnugrop duration, mode of
pollination, nature of contaminating factors, symsi®lity to contamination and
the stage of disease susceptibility. In generadl fisspections may be done
during vegetative or pre-flowering stage, floweripgst-flowering stage, pre-
harvest stage, and harvest stage.

Seed harvesting

It should be completed as soon as the moistureenbrdecreases to an
appropriate level. Although germination potentiatlavigor are at their highest
when the seed reaches physiological maturity, thistore level present at that
point makes it impractical to harvest and procdss seed. After maturity,

germination potential and vigour begin to detetierathus making the

timeliness of harvest fundamental to the qualityseéd. Manual / Mechanical
harvest is essential in order to avoid damage #&al.s€are is taken while

threshing to avoid mixing of off-types. Threshirgndoe done on a cement floor
or clean land.
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Biotechnology

Recently in EIAR, rapid multiplication systems hawesen developed in potato
seed tuber production to provide large quantitieglantlets, micro-tubers and
mini-tubers of high quality. Micro-tubers, plandeand mini-tubers are high
quality starting materials that can be produced yeand in vitro conditions
(micro-tubers, plantlets) or ex vivo conditions (miubers) at a high density.
Rapid multiplication is very flexible and gives aim rate of multiplication. It
also provides seed potato tubers free from seedebdiseases. In addition,
other stimulant and fruit crops like coffee, pingpke and grapes are also
multiplying through tissue culture. Currently, madtthe coffee seedlings are
multiplied and distributed to farmers and otherrsigbrough tissue culture.

Processing and quality control

In order to maintain varietal purity almost all @asch centers in EIAR lacks
mechanical drying equipment after harvest andegeng on the weather to dry
(commonly the sun), where unexpected rainfall eadlto seed spoilage and
low germination. In addition, most of the reseacemters lack cold storage if
needed to store source seed for more than a year.

Seed packaging and labeling is another area of mesak as bags are only in 50
and 100 kg sizes, irrespective of farm size or geéel In almost all research
centres, seed packaging equipments are not avaeld seeds are not bagged
properly. Sometimes tags are not found on the sdbks lacks proper
morphological descriptions; therefore, producers sometimes confused in
distinguishing which type of variety and what gextiem of seeds they acquire
from the respective research centre.

Contemporary ideas on seed supply emphasize Igbakéna way to build
farmers’ confidence in formal seed, and to helprthdentify which types of
seed are likely to have physical and genetic valleere are concerns with the
guality of source seeds both at seed growers dsawdéarmers’ level and users
are confusing on which stage of seeds and from twisieed source they
received.

Seed testing

Since the inception of research programs in theéoptén agricultural research
system (NARS), considerable efforts have been nadepply source seed to
seed producers. However, most of the seed suppliethe NARS lacks the
standard quality. This is mainly attributed to shge of qualified personnel in
seed technology; lack of adequate facilities foerinal quality control and short
term storage; lack of appropriate breeder seedter@nce storage facilities to
keep the quality standard; and inadequate budgesbface seed multiplication.
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The purpose of seed inspection is to maintain aakienavailable to producers,
high quality, and genetically pure seeds of supedoaltivars. Only those
cultivars that are of superior genetic make-up otghve multiplied to maintain
purity and identity of the variety and are normalyigible for internal
certification. Both the germination capacity and tatus of the physical purity
of the raw seed affect the seed quality. Seedwatis lower physical purity
increased expenses through the resulted lower whifrgleaned seed and time
consuming and inefficient seed cleaning and pracgsgperations. Thus, raw
seed tests shall be conducted for germination dmysigal purity before they
were paid for. Therefore, seed samples must beatel and submitted for
laboratory analysis after drying and processingbdratory tests to be
conducted include varietal purity, weed and othepcseed, inert material,
other varieties, germination capacity and moisitwatent of the seed. Seed
testing include seed sampling, purity analysispgeation test, moisture test,
test for seed health, and others.

To date in EIAR, there are no full pledge quali&gpdratories with required
equipment and furniture. The availability of theseilities varies from one
center to the other. Some centers may have sontieesé facilities, but none
has a complete set of facilities indicated abovewelver, seed testing
laboratories are essential organization in seetlfication and seed quality
control program, Therefore, research centers resplenin the production of
source seed are required to establish certairficatibn authorities’ facilities
and procedures for sustainable supply of improateties

Trends in source seed production

The Ethiopian government has put in place favoraptgicy setup for
agricultural research and it supports the reseasgbtem by allocating
appropriate resources. As a result, the countgyiswdtural research system has
developed and released more than 664 varietiesOoflilerent crop types
(MoA, 2010). However, due to many reasons, usdagif Wielding varieties has
not widely disseminated to the farmers at the ddsaxtent.

In the formal seed production system, seed mutjpibn passes through
several generations to avoid building-up of phyisaragenetic contamination

over time in the same lalf seed. Seed production follows a generation syste
to ensure all seeds provided to farmers originae fa known source (breeder
seed). As soon as a variety is officially releagbd, small amount of breeder
seed received from the breeder is multiplied thhoagnumber of generations
before it becomes available to farmers in largeangities as certified seed.
Each generation is produced under strict superviai@ must meet the required
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seed quality standards. The number of generati@isate allowed after breeder
seed depends on the mode of reproduction of thg, cisk of contamination,
multiplication ratio, and quantity of seed requir@dg. 1). Ethiopia uses the
nomenclature of the Organization for Economic Coafien and Development
(OECD) for each generation, and these are brequerpasic, basic and
certified seed classes (Table. 1). The purposedf seed classes is to maintain
purity and quality by ensuring the purity of earfeneration material,
particularly breeder seed, which is usually mairgdiin smaller amounts. To
increase crop productivity, farmers ought to haveeas to improved seeds of
the right type, at the right time, at the rightqdaat a reasonable price, and
packed at the right size and type of packages. Jinthis is the proper way of
promoting agriculture through the provision of thiéal input, the seed, the
practice in the country varies from farmer to farsme

Table 1 Seed classification based on OECD scheme (Ethiopian system)

Seed class Color of certification tag
Breeder Seed White, violet mark
Pre-basic Seed White violet mark
Basic Seed White
Certified Seed 1st generation White, Blue mark
Certified Seed 2nd-4t generation White, Red mark

Governmental and
non governmental

organizations
\ 4
Nucleus seed Breeder seed Pre-basic Basic For seed
”| multiplication 7| seed 7| seed multipliers

For research and
demonstration

A 4

Fig 1. Schematic diagram indicating the role of research systems in seed multiplication
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For the last 10 years, EIAR through its researafiteze has been producing
breeder, pre-basic and basic seeds of cerealsesputdl crops, vegetables,
fruits, spices, coffee and cotton. Due to lack ydtematic demand and proper
coordination, the seed production has been fluictygear after year. However,
starting from 2008/09 cropping season, the prodacivas increasing as some
research centers began to produce twice per yeday usgation.

At national level, assessment of the demand fdrfieel seed is carried out by
the Ministry of Agriculture (MoA) through the Regial Bureaus of

Agriculture. The assessment is made on the basithefarea sown under
different crop varieties, area covered by hybrid aelf-pollinated varieties as
well as the seed replacement rate achieved. Thialbnsy of seed is also

ascertained by the same ministry on the basis adymtion of seed in public
and private seed growers. MoA’s Input Supply andrkdéing Directorate

facilitate arrangements with seed producing agentieensure whether the
requirement of seeds is met to the maximum extessiple.

In Ethiopia, supplies of source seeds fail to lulthe demand of seed
producers. However, as a result of a shift in seedtiplication strategy, the

production of improved seeds especially that ofridylmaize and wheat has
been considerably improved since the last two yddrs gap between demand
and supply of basic seeds for both hybrids (Figa2) non-hybrid (Fig. 3)

maize has in recent years been considerably nadraleevn. However, the

supply of basic seed was greater than the demabdtincases. If the efforts in
recent years were continued, it would be possibledtisfy the demand of
source seeds in a sustainable manner.

Based on the country’s certified seed demand, ¢heabneed for source seed to
be multiplied by different research centers is pkth and communicated to
EIAR by the National Seed Multiplication and Dibution Committee
(NSMDC). The allocation of responsibility for pradtion of breeder seed is
discussed in the annual planning workshop througl facilitation of
Technology Multiplication and Center DevelopmentM@D) Coordination
unit of EIAR. The allocation with respect to paui@r crops is made to various
centers as per the facilities and capabilitiehefdenters and the availability of
nucleus seeds of the particular variety to be mpliddl. After the seeds are
multiplied by each research center, the quantity dppe of seed is
communicated and compiled by TMCD coordination aafiof EIAR, then
reported to NSMDC. Based on the information fromMNIEC, the available
source seed is fairly allocated to all producersainequitable manner. The
breeder and pre-basic seed classes produced ardy nadéibcated for seed
enterprises (ESE, RSEs) and/ or private basic gexders.
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Fig 2. Demand and supply of hybrid maize basic seed (2005/06-2009/10)
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Fig 3. Demand and supply of non -hybrid basic seed (2005/06-2009/10)

Procedures of Uariety Release and Source Seed

Quality Assurance

Seed producers should be aware of the technicaregulatory requirements
for growing a crop for seed, and ensure that a#rafons are carried out
strictly under specific guidelines and timely. Tdugality of seed can be ensured
by following a combination of key technical procees and regulatory
measures. By establishing administrative guideliswes technical procedures,
the quality control assurance system plays a sigwg role for smooth
operation and implementation of the program andefdorcing the regulatory
measures so as to maintain the quality of seedupsati
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The lack of trained workforce, shortage of farm hiaeries, and high seed
production costs are some of the major constrdimering the availability of
source seeds in the EIAR seed system in termsanftgy and quality.

Dariety release mechanism and its challenges

In Ethiopia, a crop variety evaluation and releagstem has been in use for
more than 25 years. Since the start of the natioasdkty registration and
release system, 664 varieties have been officralgased, but only about 18%
of these varieties have been under productioneatrtbment. This may be as a
result of either some varieties in use become lebs@r the newly released
ones were not popularised This limited use of inmpdbseed is detrimental to
agricultural development in general, and the sibmahbas to be changed to bring
about agricultural productivity and production Iz tesired level.

The variety release system in the country wasallhytiestablished and managed
by the National Crop Improvement Conference thablved stakeholders in
the recommendation and release of different croprielogies. The system was
institutionalized following the National Seed Impement Program and Seed
Proclamation 206/2000. The release procedure hes hbevised at different
times to accommodate the demand of users (MoARD8R0

Since 2004, the variety release and registratiosk thas become the
responsibility of the Animal and Plant Health Redaty Directorate of the

MoA. Varieties need to have been tested in extensnulti-environment

(location and season) trials before they are pregder release at regional or
national level. Breeders carry out a minimum of tiothree years’ national
(NVTs) or regional variety trials (RVT) in at leasdtree to five locations or

different agro-ecological zones (a minimum of sirvieonments) before

submitting an application to the National Varietglfase Committee (NVRC).
The variety should be tested for yield, toleranzgésts, and other important
agronomic characters in comparison with a standeugeties and/or local

check. Superiority in yield, grain quality, and eptable level of distinctness,
uniformity, and stability are some of the requiegttibutes to grant a release.

Improved varieties are the backbone of the fornealdsindustry. The national
agricultural research system (NARS) is responddnieariety development and
generation of appropriate technologies that canirmag the yield potential of
new varieties. Basically, two types of tests angied out in the evaluation of
varieties for release/registrationdistinctness,farmity, and stability (DUS)

test; and value for cultivation and use (VCU) test.
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A DUS test is a descriptive assessment that eshadithe identity of the new
variety by using morphological characters alonghwits uniformity and
stability. It is a useful tool for the purposessekd production, certification, and
plant variety protection. The DUS tests are usually for two years. The new
variety is compared with the existing best vartetestablish its distinctness. A
variety description is prepared and differencesnfrother varieties clearly
noted.

The Ethiopian variety release system contributeninforoved crop production,
improved export earnings of the country and life fafmers, created high
demand for improved crop varieties, and developatbnal experience in the
evaluation, release and registration of variefisARD, 2008).

As indicated in the aforementioned sessions, inolpta several varieties were
released but only few are available in the productystem mainly due to loss
of the original positive merits of some of the edigs. The main reason of
loosing performance is that these varieties weleased without proper DUS
and VCU tests. Other indirect influencing factamslude: i) lack of incentives
to breeders for the developed variety; ii) inadéguaffice facilities and
shortage of personnel; iii) limited participatiori other stakeholders than
researchers in the development of varieties; iMase additional new varieties
every year without checking the status or the imhpéd¢he previously released
ones; V) poor institutional linkages among fedarad regional research centers
in the varietal development and evaluation procesbkat created overlap of
varieties; vi) lack of standard naming proceduresé strictly followed in the
registration processes; vii) lack of detailed dggion of morphological
characteristics of released varieties, and viitklaf standardized procedures
for variety maintenance (MoARD, 2008). On the othand, it is also normal
for some varieties to turn obsolete and get oyroéluction due amongst others
to pest resistance break, dwindling productivityyd arelease of better
performing new varieties.

Variety maintenance and breeder seed multiplication and
quality

Maintenance and breeder seed production of publited varieties at national
level is the responsibility of the federal and cewil research centers, higher
learning institutions and other institutions/orgaations; while for private-
owened producers Pioneer Hi-bred PLC, Red Specthbita Trading, and
Syngenta Agro services that developed the varidébyvever, this responsibility
is not properly met due to lack of systematic psmns and clear ownership of
tasks for varietal maintenance both during inibateder seed multiplication
and later on during re-multiplication of the sanagiety for renewal of stocks.
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EIAR, through its research centers, has moderatd peoduction farms to
produce early generations to maintain seed quatity availability. Most of the
produced breeder seed is supplied to seed prodacerspartly to research
centers for demonstration and popularization puepoSince 2008, the amount
of breeder seed multiplied by EIAR has considerabtyeased especially for
cereals and in some extent for pulse crops (TapleHawever, for oil and
vegetable crops, the breeder seed productionestil&ins low.

In general, breeder seed production in the EIARI s3stem remains to be a
challenge. Some problems have been encounterediimaiming the genetic,

physical, and physiological quality of source sekstinguishing characters.
This is particularly manifested by complaints cognirom seed growers, who
insist that this problem limits their ability to @lin optimal production of basic
and certified Seed, (Getinet, 2000; Yemane and3reéh, 1984). Furthermore,

many seed producers and farmers have complainaa #® quality and the

high prices of seeds distributed to them.

Pre-basic seed multiplication and quality

Pre-basic seed is the progeny of breeder seedt andsually produced under
the supervision of a breeder or his designated @geHowever, recently,
inaddition to pre-basic seed by NARS, ESE, regi@esd enterprises (RSES)
and private seed companies are involved in prezbsesed multiplication with
assistance from the breeder responsible for maintathe purity of the variety.
In EIAR, pre-basic seed is multiplied in order tgply adequate seed for seed
producer, for demonstration and popularization &od further basic seed
production in the research centers. Concerning B8#&,other seed producers,
pre-basic seed is produced for certified seed plidétion and demonstration
purposes. This generation of seed is commonly @sedrops that have low
multiplication ratios and where large quantitiesceftified seed are required.
For the last two to three years, the amount ofgase produced both by EIAR
and ESE has been increased (Table 2) due to tmease multiplication of
breeder seeds.

Pre-basic seed should be produced in plots away fxoy source of pollen
contamination. Up to 10-15% of the off-type plants be rouged-off before
flowering. Rouging-off for ear and seed traits @and at or after harvest. The
personnel responsible should ensure maintenangenaitic and morphological
purity of the variety through careful supervision.
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Table 1. Breeder seed production of EIAR during the last ten years (2000/01-2010/11)

Crops 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 | 2006/07 | 2007/08 | 2008/09 | 2009/10
Cereals 237.4 164 217.49 266.75 145.37 198.49 313.9 270.18 53.71 1040.15
Pulses 13.69 0 92.46 75.08 36.91 33.555 | 113.59 121.63 12 211.85
Qil crops 16.64 13.99 15.31 5.02 17.94 22.05 13.99 19.92 15 2.5
Vegetables 0.1345 0.1725 14.175 17.375 25.066 41.903 57.9 6.4 11.9 0

Total 267.8645 178.1625 339.435 364.225 225286 | 295.998 | 499.38 418.13 92.61 1254.5
Table 2.. Pre-basic seed production of EIAR over the last ten years (2000/01-2010/11)

Crops 2000/01 2001/02 | 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 | 2009/10
Cereals 0 294.02 123.35 697.62 304.91 1213 | 1212.14 1483.7 770.52 | 2330.19
Pulses 23.57 84.54 9.81 106.08 278.5 169.84 827.71 561.06 248.58 186.69
Qil crops 9.66 18.25 20.7 246.69 241.37 101.06 396.23 112.81 215.78 411.97
Vegetables 1.0201 1.4919 2.272 23 345 | 520.106 50 81 75 0
Total 34.2501 | 398.3019 | 156.132 | 1052.69 828.23 | 2004.006 | 2486.08 | 2238.57 | 1309.88 | 2928.85

[30]




In EIAR, multiplication of pre-basic seed is solelgne by a farm management
division with minimal participation of the respeaibreeders. In addition, the
quality control of improved varieties is done b fbroducers of pre-basic seed
themselves and sometimes there is lack accourtyabili

Basic seed production and quality

Basic seed is the progeny of breeder or pre-basgd,sand it is usually
produced under the supervision of a breeder odéssgnated agency and seed
quality control is done internally. However, theatity control should have
normally been addressed by external institutions.

In Ethiopia, the responsibility of basic seed prithn has been entrusted upon
ESE, RSEs, Regional Bureaus of Agriculture (BoA)l écenced private seed
producers having the necessary infrastructuralliiasi In principle, EIAR
should have minimal involvement in the productidrbasic seed; however, the
institute is forced to multiply this class of seduke to severe shortage of seeds
in the country (Table 3). The basic seed of impdovarieties of most crops
produced by ESE is distributed to regional agrimalt offices and other non-
governmental organizations. For the last many yearsias challenging to
fulfill the national demand for basic seeds. On dfi@er hand, in the last two
seasons, the demand for hybrid maize appearedv® Ieen met through a
crush seed multiplication program (Tables 3 andnh4EIAR, the increase in
basic seed production was observed on both cesadlpulses (Table 3), while
in ESE an increase in basic seed production was @ag for cereals with the
production of basic seeds for pulses and oil creiiser remain the same or
decreased.
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Table 3. Basic seed production of (Q) major crops in EIAR over the last ten years (2000/01-2010/11)

[32]

Crops 2000/01 2001/02 | 2002/03 | 2003/04 | 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 | 2009/10
Cereals 6042.71 4438.95 | 3416.94 | 9443.39 | 9964.07 71174 6547.5 | 5663.64 | 5693.71 5977.6
Pulses 361.2 225.31 93.12 688.05 800.85 537.71 1082.59 | 1756.99 | 1191.73 | 1764.82
Oil crops 649.9 519.27 307.8 | 1046.85 735 848.17 49149 | 1110.82 550 169.07
Total 7053.81 5183.53 | 3817.86 | 11178.29 | 11499.92 | 8503.28 | 8121.58 | 853145 | 743544 | 791149
Table 4. Basic seed production of major crops in the ESE over the last five years (2005/06-2009/10)
Crops 2005/06 2006/07 2007/08 2008/09 2009/10
Cereals 13900.18 12788.17 17979.35 22095.9 36690.53
Pulses 2223.76 1650.82 1399.42 2089.27 1718.26
oil crops 178.59 156 134.93 255.09 353.97
Horticultural crops

1.18 125 3.46 38.45 55.93
Total 16303.71 14607.49 19517.16 24478.71 38818.69




Human Resources and Physical Capacity

Human resources

Avalilability of qualified experts is key to ensugeality source seeds. In terms
of qualified human resources, EIAR does not hawen#&d professionals
specialized in seed science and technology. lihalll4 federal research centers
under EIAR there currently are about 220 employeeslved in Technology
Multiplication and Center Development (TMCD) prograand most of these
are below diploma level (Table 5). Besides, tharditle or no formal seed
technology related research in the country due Iyaio lack of seed
technologists. This situation is not surprisingcsitiittle attention was given to
seed technology in the past. The current situasidikely to change such that at
least one seed technologist would expected to briited for each research
center. Based on the new draft TMCD study, abo @&rsonnel of various
educational levels are needed in order to prodbeestandard quality seed.
Moreover, the situations may change in the neauréubecause Haramaya
University has already introduced post-graduategyqamm in seed science and
technology, and some graduates are being employed.

Table 5. The current status of human power resources in the technology
multiplication and center development program of EIAR

Research Education level
Center BSc | Diploma Others

Debre Zeit 1 16
Kulumsa 18
Melkassa 23
Holleta 7
Ambo 8
Jimma 29
Werer
Pawe
Assosa
Bako ( Maize)
Forestry
Hawassa
Sebeta Fishery
Wendo Genet
Tepi
Total
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Landholding capacity

Almost all research centers under EIAR have modesae of land for both
research and source seed production under rainardddirrigated conditions
(Table 6). In the future, if the research centeesgoing to produce basic seeds

[33]



Abebe et al

of different crops the situation will not allow grer isolation distances. For
instance, for the production of self-pollinatedpsan isolation distance of 3 to
10 meters, while for cross pollinated crops 400rB08f isolation distance is
necessary. In addition, in order to meet the cursenrce seed demanded by
growers, existing facilities for irrigation are ufficient and should be
strengthen in shortest period of time. Therefore,cope with the current
demand of source seed, the available land sizadh eesearch center will not
be enough until otherwise EIAR limit itself on tpeoduction of breeder and
pre-basic seeds or avail additional land for thegpction of source seeds.

Table 6. Landholdings (ha) of research centers of EIAR

Center Cultivated landholding (ha) Total
Rain-fed Irrigated
Research Seed Research Seed
multiplication multiplication
Holettal | 113.67 86.00 0.00 0.00 199.67
Debre Zeit 4742 132.62 20.00 50.00 250.04
Melkassa 77.21 133.32 0.00 48.00 258.53
Kulumsa 76.00 347.00 10.00 20.00 453.00
Jimma 182.00 75.00 20.00 20.00 297.00
Werer 0.00 0.00 43.00 130.00 173.00
Wendo Genet 10.37 5.00 12.50 9.52 37.39
Bako 17.00 8.00 1.00 4.00 30.00
Ambo - - - - 0.00
Pawe 33.35 60.00 0.00 0.00 93.35
Assosa 20.00 203.00 0.00 0.00 223.00
Tepi 24.50 5.00 - - 29.50
Sebeta - - - - 0.00
Forestry 111.50 244.30 16.00 0.00 371.80

Physical facility capacity

Seed processing facilities are instrumental fore#telb quality seed source
production. The source seed processing involveiglryshelling, cleaning,
grading, treating, packaging, and storage. Faaslitelated to seed production,
processing and storage include combiners, sheleex] processing machines,
storage structures and packaging facilities. Otheal aspect of the seed
industry is conditioning and storage, which mustaoequate to preserve the
physical characteristics of the seed specifiedelgylatory standards.

In EIAR, there are no full-pledged quality laboré#s with required
equipments and other facilities. The availabilifytivese facilities varies from
one center to the other. Some centers may have sbrieese facilities, but
none have the complete set of facilities indicatiedve.

[34]



Seed quality assurance mechanisms

Overall, in order to be able to supply quality s®urseed sustainably all
research centers should be strengthened with reegdssilities. These include

seed cleaning machines of high standard suitablpricessing small seed lots
in all research centers designated to produce apglys source seed, seed
storage facilities for short term (up to 18 monthsd medium terms, farm
machinery implements for proper seed bed preperatrop management and
harvesting. Provision of facilities such as trastoimplements, threshers,
cleaning and grading machines, and seed treatrmehideessing facilities is

very important for all the centers. Seed packagind labeling is another area
of weakness, as bags at present are only in 5A@ddkg sizes irrespective of
farm size or seed rate. The bags are also unlabblging no indication of

physical quality or germination rate. Contemporadgas on seed supply
emphasize labeling as a way to build farmers’ amrfce on the formal seed
supply and to help them identify which types ofdsaee likely to have physical

and genetic value

Almost all research centers in EIAR lack mechanipakt-harvest drying
equipments and they rely on sun and/or air dryamgl as such unexpected rains
may lead to seed spoilage and low germination. Aerotital aspect of the seed
production is cold conditioning of storages, whiohst be adequate to preserve
the physical characteristics of the seed specibgdregulatory standards.
Research centers sometimes need to store soutéoserore than a year, and
storage conditions need to be carefully maintainedticularly keeping
temperature and humidity at low levels. Unless éhasnditions are regulated,
the viability of the seeds in storage can drop kjyjespecially if the seeds are
to be stored additional one or more seasons. Lésgability is a major
problem with particularly with maize, sorghum, whaad pulse crops since the
germination rates of seeds of these crops afteegbmonths storage are often
below 50%. As a result, the seed quality can beequoor sometimes lowering
the yield potential of the improved varieties tedks below the standards. This,
in turn, increases uncertainty for seed produceosiathe quality of seeds from
research.

Challenges of Quality Assurance

According to the next five years’ growth and tramefation plan of the
Ethiopian government, availability of certified seghould be increased by 15%
every year. To produce such amount of seeds, abitggsof quality source
seeds is of paramount importance. However, withréseurces and facilities
currently available it will be difficult to attaithe goal. Considering available
land for source seed production by NARS, and tlgeired isolation distance,
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i.e., 3-5 m for self pollinated and 400-500 m fooss polinated crops, it could
be difficult to prodcue quality source seeds forrenthan 664 released crop
varieties.

Despite EIAR’s efforts to enhance source seed plidation, quality
maintenance, and distribution, the following lintik@s have been identified:

 Lack of proper planning and implementation of seurseed
multiplication;

» Standard varietal maintenance system is not foliylace;

* Inadequate demonstration and popularization of yegleased varieties;

* Shortage of qualified personnel in seed technolfgyquality source
seed multiplication;

» Lack of adequate facilities for internal qualityntil;

» Lack of adequate short- and long-term (cold storat@wage facilities;

» Lack of adequate irrigation facilities for the puation of source seeds of
improved varieties twice a year;

» Absence of seed research in the research systeim; an

» Lack of emphasis to train and produce professiseatl technologists.

Conclusions and Recommendations

In Ethiopia, the present huge volume and the rgpovth in production and
demand offers a unique opportunity for the develepihof the seed sector and
trade in varieties and planting materials. Unlikeaig production, seed
production requires great care, more precisiorracgdures and more technical
skill. In order to have access to quality seeds itmportant to follow plant
breeding rules and regulations; undertake systemiatrease of the limited
guantity of breeder seed to obtain larger quardftgeed to be distributed to
seed growers; and introduce internal quality cdrgrocedures within NARSs to
ensure genetic and physiological quality of seedinduthe process of
multiplication, post-harvest management, storagel, labeling until the time
for subsequent sowing.

There is favorable policy framework with respect \ariety release and
registration mechanisms, but guidelines emanateunh fthese regulations are
not adequate. It would be essential to update @&wdea policy guidelines
considering all crops and commodities and to stahzia and improve seed
laboratories to ensure dependable DUS and VCU itesite release process.

[36]



Seed quality assurance mechanisms

Both the germination capacity and the status ofptimgsical purity of the raw
seed are important aspects of seed source quadigd lots with lower physical
purity increase expenses through resulting in laslume of cleaned seed
obtained and time consuming and inefficient seeshrihg and processing
operations. Thus, raw seed tests need to be cawdot germination and
physical purity as one measure to ensure sourckesity.

Quality seed production involves temporary storage raw seed sampling,
sample transportation to the labs and testing.clineently existing problems in
this respect are serious since the subsequent tmperaare related to both
guality of the seed and cost of production.

The institutions involved in the source seed préidncare EIAR, RARIs, HLIs,
licenced private growers and MoA with the latteralved in the variety release
system. For these institutions the main barrierthat there is lack of
coordination both between and within federal angiamal institutions. This
barrier could be mitigated by defining responsii@s and by capacity building
of staff in terms of both skills and facilities. bBddition, some of the source
seeds produced by research centers are eitheritdeficsurplus due to
inadequate planning. Therefore, there is a negititoitize crops and varieties
to be multiplied on the basis of national need.

Due to the lack of capacity to produce and supplyee seed for all improved

varieties, it is recommended that federal and regiocesearch institutes should
have to limit themselves on the production of bezexhd pre-basic seeds while
the responsibility of basic seed production oughthave fully been transferred

to ESE, RSEs and private seed companies.

The last three years experience showed that tlfiiec$hieliance of source seed
multiplication from rain-fed to irrigation cultiveein can immensely fasten and
increas seed production. Therefore, equipping amengthening research
centers with necessary irrigation facilities widlie paramount importance.
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Introduction

The potential of livestock to reduce poverty is remous. Livestock
contribute significantly to food production directtia the provision of
high value animal products, and indirectly by supipg crop production
through draught power and manure. Moreover, they iamportant
sources of income and store of wealth for smalkwokrmers, thereby
providing access to food. In spite of the impor&awt livestock to the
country’s economy, the productivity is very low duoainly to feed
shortage. Traditionally, livestock feed supply nairdepends upon
natural pasture and crop residues, which have Inwdec protein and
voluntary intake. However, there is tremendous madeto alleviate feed
shortage using improved forage crops.

Cultivation of improved forage crops is not a ttamial practice in the

Ethiopian agriculture for the last many years. Mgs due to availability
of large grazing areas and better carrying capa@tser time, however,
both the area and productivity of grazing landsehgreatly declined due
to expansion of cropping, disappearance of valuapkries, spread of
unpalatable species such Rannisetum shemperi and land degradation
which are associated with overstocking and overggaLulseged,

1995). These and the increasing demand for livespooducts are the
basic reasons for the start of cultivation of f@agops by smallholder
dairy farmers in order to mitigate the feed shatagoblem. Currently,

farmers perceived improved forage production asilié&a option for

improving feed supply. This requires adequate supplquality forage

seeds, but unavailability of forage seeds assatiati¢h unaffordable

price is one of the major constraints for foddeodurction. Therefore,
forage seed production systems have to be stintufatemitigating feed

shortage in the country.
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Various survey results indicated an increasing aehwd forage seeds by
smallholder farmers; however, to cater for the @asing demand forage
seed production has not been adequately addregdedntal institutions
like the Ethiopian Seed Enterprise. Moreover, feraged aspect has not
been adequately addressed by research. Consequeawciyof quality
seeds of improved forage varieties has remainéxe tone of the limiting
factors for improved forage production in Ethiopigery limited works
have been done in the areas of seed productiorsesd quality aspects
for some recommended forage crops. This paper gesvinighlights of
the major forage crops recommended for the cousntiy the status of
seed production and seed quality aspects for seléotage species.

Recommended Forage Crops

Ethiopia has a wide ecological diversity and a hwgalth of biological
resources. The complex topography coupled with renmental
heterogeneity offers suitable environments for dewiange of life forms.
The country is known to be the center of origin ahdersity for a
number of domesticated crops. During the last figeades considerable
research effort has been made with main emphasisntooduction,
evaluation, and selection of forage crops in déféragro-ecological
zones of the country. A wide range of annual ancermpeal forage
species were evaluated in areas ranging in altifnaae 600-3000 meters
above sea level, and many promising species haare sedected for high,
medium, and low altitudes. The selected foragesayp generally well-
adapted to the different agro-ecologies and highding, and have better
guality compared to natural pasture. In additiothi forage germplasm
evaluation, numerous agronomic and management estudon
establishment methods, fertilizer and seed ratesying date and
methods, harvesting date for forage and seed, dre;yuof harvesting,
forage and seed yields were carried out, and apptegultural practices
have been identified for these selected foragescrop

Most of the forage species are well-adapted andymtove in the mid
altitude areas followed by high and low altitudesthe highlands, water
logging, low temperatures and frost, soil aciditydgooor fertility are
some of the major reasons for poor performance eogapto the mid-
altitude areas. In the low altitude areas, fewderarops are adapted due
to the harsh environmental and drought conditi@@me forage crops
like Chloris gayana, Panicum coloratum, Panicum maximum and
Pennisetum purpureum have wider area of adaptations in the different
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agro-ecologies. Generally, more than 44 forageispemnd varieties have
been recommended for different agro-ecologies efctbuntry (Table 1).

Most of these forage crops are propagated by seeédeav of them are
propagated by vegetative means.

Many forage species and their varieties have nen lodficially released,

but some of the recommended forage species have ddtvated by

users in the different agro-ecologies. Out of thef@rage species, only
few species were registered (Table 2). Currenthage crops variety
releasing procedures are drafted and official s#epis started, but this
should be strengthened from different perspectives.

Table 1. Number of recommended forage crops in different agro-ecological zones in Ethiopia

Species High altitude Mid-altitude Low altitude Total
Grasses >7 >12 (1%) >3 (2*) >19
Herbaceous Legumes >5 >12 (1) >5 (5*) >16
Browse Trees 1 >6 >3(2*) >8
Root crops 1 - - 1
Total >14 >30 (2%) >11(9") >44

* Can also grow in high altitude areas; ** Can also grow in mid-altitude areas

Table 2. Forage species and varieties registered

Forage species Variety Common name
Grasses
Avena sativa Cl-8237 Oats
Phalaris aquatic Sirossa Phalaris grass
Pennisetum purpureum ILCA 16984 Elephant/ napier grass
Chloris gayana Massaba Rhodes grass
Panicum coloratum Colored guinea grass
Legumes
Trifolium quartinianum Clover
Vicia dasycarpa Lana Vetch
Lablab purpureus Dolichos
Browse trees
Chamaecytisus palmensis Tagasaste

Forage Seed Production and
Productivity

Production Technologies

Forage seed production technologies are very eakttthe production
of high quantity of quality seed. But, the techgés are not yet well
developed for most of the forage crops under theoptan conditions.
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Identification of suitable forage production sitesd land preparation are
the bases for successful establishment of foragpscrDue to diverse
agro-ecologies, some of the forage crops like Idnd fodder beet

cannot produce seeds across locations, and ideiin of their proper

niches for seed production is very crucial. Typdésseed, soil, and

weather conditions are some of the factors thaulshbe considered

during land preparation for forage seed producti®bservations and
long-term research experiences showed that forages cwhich were

established from seeds require fine, weed-fredl@raled seed beds than
the case of small seeded cereals like barley améivh

Seeding rates and sowing dates can affect thelissi@ent performance,
and they vary according to soil and environmentalditions, and the
type of seeds. Increasing seeding rates securer letablishment but
lower seeding rates may help to economize the slgaavailable forage
seeds. Most large-seeded annual forage crops edojginer seeding rates
compared to the small-seeded perennial forage espedior better
establishment and productivity napier grass, tagjasand fodder beet
should be planted at 40-50 cm intra-row spacingpws 75 cm apart, 50
cm within row spacing in rows 1 m apart and 20-80ictra-row spacing
in rows 50 cm apart, respectively. Planting malerfar vegetatively
propagated species like Napier grass are stermgsitroot splits and
shoot tips which vary across agro-ecologies. Stettings are suitable in
warmer areas, whereas root splits and shoot tgsutable for cold and
wet conditions.

Forage crops are virtually sensitive when the sgwitoo late due to
high rainfall, and low soil and air temperaturestlie highlands. Most
small-seeded annual and perennial forage cropgigathiconsistent yield
reduction when sown late. This was also found fecafthe subsequent
yield performance of perennial forage species. §hoearly sowing at
the onset of the main rainy season (June) is doleiséate planting of
napier grass, oats and browse trees up to eanlydidl not markedly
affect establishment and vyield in the highlandser€fore, specific
sowing date should be established for each forpgeiess under different
agro-ecologies to improve the establishment, araband seed yields.

Research results indicated that application of waed diammonium
phosphate (DAP) fertilizer support better estalpheht and herbage
yield as compared to unfertilized treatment pldtence, a blanket
application of 100 kg/ha DAP at planting of peretngrasses and
legumes and 23 kg/ha nitrogen annually for onlyepeial grasses after
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the establishment year is the recommended practitee highlands. On
station trials at Holetta showed that applicatibbackyard manure at the
rate of 10-15 t/ha improved establishment and s#&ld comparable to
nitrogen application at the rate of 46 — 92 kg/8mall-seeded forage
grasses and legumes should be sown shallow wingerlaeeded species
such as vetch and oats could be covered in comreitivays similar to
cereal crops such as wheat and barley. Studidgeihighlands indicated
that weed control has tremendous effect on theymtodty of forage
crops. For instance, hand weeding for annual fogegeses and legumes
like oats and vetch or application of herbicidé® [R,4-D for only grass
species and scything (cutting both weeds and thmagéo seedlings
together) for perennial grasses like rhodes andicpan in the
establishment year could be used for weed conthdter good
establishment of perennial grasses, weed develdpneenhighly
suppressed, and it only requires rouging out ofompgrennial weeds in
the subsequent production years. For perennialgéorarops like
tagasaste and napier grass, hand weeding oncer alyeag the main
rainy season helps to obtain comparatively beftdyn the production
year.

Forage crops for herbage should be harvested apribyer stage in
which one can obtain higher biomass yield and bdttebage quality,
and for most forage species this is normally at ¢daely stages of
blooming. Determination of proper harvesting stémgeforage seeds is
more complex compared to food crops due to unsymired seed
maturity and seed shattering problems caused maylgrowth habit
like indeterminate flowering conditions of some dge crops. Under
Ethiopian conditions, post-harvest processing uhclg threshing and
winnowing are done manually due to lack of appmterifacilities. This
not only makes the process difficult, but in tutrhas also got its own
effect on the total productivity and seed qualiaynd its subsequent
utilization.

Assessing the estimated demand and supply of fsagds at national
and at different levels is an important aspectdasighing the forage seed
production schemes in a given locality. Howevegr¢his no much

information on this regard. But the general trehdvged that the demand
for forage seed is increasing nationally while ¢we tother hand the
supply and distribution systems are very week, @unedprices are very
high. Therefore, encouraging both the formal andormal seed

production system by providing the available neagsseed production
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technologies will assist create better market ojypdaties and awareness,
and ensure sustainable seed supply systems iotmrg.

Seed Production and Productivity

Most forage crops in Ethiopia are cultivated fordage/fodder purpose
with very limited attention to seed production. Somwf the problems
associated with forage seed production are low yesd performance,
unsynchronized seed maturity, seed shattering dhcutty in threshing
that consequently result in high cost of productidhis in turn leads to
high price of forage seeds which will encouragedpaers. Currently,
very limited organizations including research centénigher learning
institutions, private seed enterprises, some swolddn farmers, and
NGOs are involved in forage seed production. Howetree production
from the above organizations is far below the iasmeg demand for
seed. Hence, it is high time to strengthen foraggd sproduction and
supply systems at all levels to tackle seed shertagl thereby enhance
the production and utilization of the promisinggge species.

Most annual forages produce higher seed yieldsaam@asier to process
and mange compared to most small-seeded pereramdlbrowse trees.
Research results indicated that annual forages ssctoats, vetch,
cowpea, and lablab can produce between 300 - 3%00akof seed
depending on the location and agronomic practicepleyed.
Management practices such as harvesting and postdtaprocessing
like threshing and cleaning are relatively difficuh small-seeded
perennial grasses and forage Ilegumes. These spehsse
unsynchronized maturity and seed shattering prahléka a result, their
annual seed yields are very low ranging from 5®@6 Kg/ha for species
like Rhodes, panicum, phalaris and alfalfa. Herka®n follow-up and
collecting seeds at the optimum harvesting stageeasential to avoid
seed loss. Browse trees such as tagasaste, seshadideucaena are
normally good seed vyielders but have problems ol Is®ed coats and
dormancy. Research results at Holetta showed #ggisaste yielded up
to 300 g of seed per plant per year. Effects ofhiods of clearing re-
growths of perennial grasses such as Rhodes amcupaon stubble and
seed yields were also evaluated at Holetta (Tapl&8&nerally, both the
grasses produced higher seed yields when stubbbee wleared by
burning compared to cutting. Though burning hasoitsx merits and
demerits in pasture management practices, clebgirapntrolled burning
could result in better re-growth and seed yielchthatting. It was also
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observed that early clearing before the start efrttain rainy season is
beneficial for vigorous juvenile regrowths and regkeed yields.

In view of the long-term efforts made by differer@search centers,
recommended forage species have been cultivatedsraall quantities
of their seeds/planting materials have been maiethin the different
federal and regional research centers. Forage espenpbst comonly
produced in different parts of the country and owé seeds are
maintained in small quantities include oats, rhodasalaris, napier,
panicum, cenchrus, andropogon, sudan grass, setdrii@scue, vetches,
clovers, lablab, medics, cowpea, alfalfa, lotusndedium, stylosanthes,
pigeon pea, leucaena, tagasaste and fodder beR(JE2000)

Table 3. Effect of stubble clearing method on seed and stubble
productivity of rhodes and panicum grasses (Getnet et

al., 2004)
Clearing Stubble (DMtha™) Seed (kg ha'")
method Rhodes Panicum Rhodes Panicum
Burning 8.28 7.79 227.562 145.152
Cutting 8.20 7.62 204.10° 116.97°
Mean 8.24 7.71 215.83 131.06

Forage Seed Quality

There are a lot of quality parameters in foragelseBurity (physical and
genetic) and viability (germination) are primaritpportant seed quality
parameters, but other factors like moisture conteealth, homogeneity
and density could also be considered in seed gualgasurements.
Physical or analytical impurity is common espegiall perennial grasses
and legumes seeds mainly due to threshing andeshattproblems.
Difficulties in separating the seeds of rhodes|osgnthes, alfalfa, and
similar other from chaff, pod, and broken seeds wuunavailability of
seed threshing and cleaning facilities may resulphysical impurity in
the seeds. In addition, weed seeds or other creglssean cause serious
economic losses and diminish seed quality in marstge crops. Most of
the forage crops are recommended at species levbls genetic purity
is less important, but for cross pollinating forageps such as alfalfa,
and some browse trees like tagasaste and species Wwhve many
varieties like oats, the genetic purity is crugiaimportant. Genetic
purity or trueness to variety is established andntamed by special
purification and seed increase programs in the fie¢ed inspections and
pedigree records. Growers should realize that @msioly seed of
unknown variety often leads to low yields, reducgtdnd life, and
increased cost. Some of the reasons for genetiarityare: 1) lack of
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skills and awareness on varietal differences anchanagement of pure
seed production especially at smallholder farmkngl; 2) lack of seed
guality control system including official varietyelease, control of
genetic purity at field level, seed certificatiand 3) absence of enough
seed producing enterprises.

Viability (germination) is very important factor fatting forage
establishment. Many forage seeds have seed dormah@mh means that
mature and viable seeds do not germinate. Estatdishperformance of
perennial forage crops is usually low due to paedsgermination and
lack of proper seed treatment to improve germimatidowever, forage
seeds have some desirable qualities as compaezkts of food crops.
These include the ability to be stored for longerqud, and less problem
of diseases and storage pests. Laboratory resulisated that loss of
viability of seeds of different forage crops affete years of storage is
very minimal for some selected forage crops (Tadle Mean
germination percentage of different forage seedsveldl a decreasing
trend over years but the rate is very low indiaatinat they have longer
storage life. Alfalfa and vetch can be stored farethan ten years under
cool room temperature conditions. On the other hardall-seeded
forage crops and seeds of some browse trees haveraflg low
germination percentage due to problems associatiétll pvoduction
management and seed dormancy. Each forage speagestsh own
optimum seed harvesting stage, and early or lamwebng has a
negative effect on seed germination. Lack of progleils on post-
harvest handling like threshing and cleaning cao atsult in low seed
germination. Some forage crops have indeterminedevty habit which
has a negative effect on seed quality unless thdssare harvested at
optimum harvesting stage. Environmental stressebt si$ frost, high
temperature, and extreme moisture can also affeet germination
potential of most forage seeds. The most impodapect of seed quality
in relation to harvesting stage and post-harvestrthg is experience and
very keen management.

Some forage seeds such as phalaris, rhodes, parsetamia, clovers and
browse trees have got dormancy problem due to embegmechanical
and physiological) dormancy, chemical dormancy aadforced
dormancy. Mechanical dormancy is caused by impeblaea
characteristics of the seed coat or mechanicalicgsh to air or water
exchange. Physiological dormancy can result frontonmplete
differentiation of the embryo or embryo growth ragion due to after-
ripening processes. Chemical dormancy is caused intybitory
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substances such as ammonia, hydrogen cyanidepiakakthylene and
other compounds that prevent germination. Enfordednancy (also
known as environmental dormancy) describes the itondin which

viable seeds do not germinate because of someationt in the
environment.

Several physical procedures are used to break seeshancy by
improving seed coat permeability. Mechanical treatta are used to
scarify or physically break the hard seed coatlo¥ars such that water
would be able to enter into the seed and the seadahcy terminated.
Soaking the seed of tagasaste in boiling wate®fbt minutes is used to
decrease the hardness of seed coat, and thergbgsecthe germination
percentage from 3% (untreated seed) to 75%. Aiteraif temperature
from cold to warm or warm to cold initiates the wme activities of the
embryo, and terminates dormancy leading to andehadtgermination.
Several chemicals treatments are also effectiygamoting germination.
Inorganic treatments such as acid, alkali or satt arganic chemicals
such as dichloromethane, acetone, formaldehyde, na@ict acid can
disrupt the seed coat and improve germination. fgasf the seeds in
chemicals can be used to induce seed hormones aaititate
germination of forage crops. Several plant hormoreas break
dormancy. Giberellin is able to promote seed geaton and kinin is
able to terminate seed dormancy that is causeds$gisac acid.

Table 4. Germination (%) of seeds of different forage crops at different storage durations under
room temperature and humidity conditions in the highlands of Ethiopia (HRC,1994)

Forage species Germination over years of storage (%)
1styear | 2ndyear 3rd year 4t year 5t year

Phalaris tuberosa 64 51 34 39 31
Lolium perenee 46 33 14 20 21
Festuca arundinacea 68 43 51 26 36
Setaria anceps 7 4 2 2 3
Chloris gayana 28 23 19 17 17
Panicum coloratum 61 45 26 18 19
Panicum antidotale 20 9 11 7 9
Avena sativa 93 77 73 - -
Medicago sativa 95 87 86 89 72
Vicia species 89 91 91 93 93
Mean 57 46 41 35 33
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Conclusions

Production and maintenance of adequate seeds dfadagbted and

recommended/released or officially registered feragpecies is

fundamental to a progressive national forage deweémt program.

However, very less emphasis has been given tootiagé seed aspect in
the overall agricultural development activities thé nation. Growing,

harvesting, and processing seeds of grasses anchésgrequire special
knowledge and skills so that research activitiethwegard to these
aspects should be initiated at national level toegate suitable and
feasible technologies.

There is also a need to promote and disseminatdettienologies to
different stakeholders engaged in forage seed ptmotu Currently, the
demand for forage seed is increasing at an alarmaiteg but the supply
does not match the demand. Therefore, due concegusred in future

forage seed research and production are developohentitable forage
seed production technologies primarily in the areb&entification of

suitable seed production sites for selected recamet forage crops;
optimum seed harvesting stages; and adequate aogsh seed
processing and handling technologies. There is asmeed for

assessment of the national demand and supply foagdo seeds,
promotion of quality forage seed production fortbdbmestic and export
markets, and development of both human power agsigdl facilities in

the area of forage seed research and development.
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Rice Seed Production in Cambodia
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Introduction

The most important crop in Cambodia is rice agdoants for three-quarters of
the cropping area and the annual paddy producsoabbut 7 million tons.
Cambodia-IRRI-AusAID Project (CIAP) assisted by International Rice
Research Institute (IRRI) and Australian Agencylfdernational Development
(AusAID) has been trying to improve both the fornaald informal rice seed
production system in Cambodia since 1990. Befor®RCfarmers have been
retaining their own seeds from their produce fdorag time. But the private
sector has significantly been involved in seed potion since the
implementation of Agricultural Quality ImprovemermRroject (AQIP) by
AusAID. In Addition, some community based seed paithn is emerging in
several provinces.

This paper gives an overview of the status of sieed production in Cambodia,
and highlights the importance of linkage among estakders in the seed sector
from the aspects of securing food supply and susitéé agricultural growth.

It also focuses on local initiative in seed produttand distribution including
prospects of community based seed producer groéps.example of
productivity improvement project in Battambang méroduced to discuss the
seed production and distributions system. Theudjsitusses the public sector
and donor-led interventions that enabled preferapleironment to promote
guality seed use among Cambodian farmers.

After pointing out some important issues in theergeed sector in Cambodia,
implications of the Cambodian experience to Etlaopiseed sector are
discussed. One of the important discussion pogpsaomoting quality seed user
groups in the informal seed production and distrdyusystem.

Cambodian Rice at a Glance

Cambodian economy is led by industrial and sers@&ors, although the rural
economy is dominated by the agricultural sectorciigally rice industry.
According to Ministry of Economy and Finance (200®e share of the
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agriculture sector in the total GDP was estimate®Beb% in 2009. The share
decreased from 34.3% down to 29.7% in 2007, breabvered again over the
last 2 years due to decreased gross value addediustry and services, and
increased sales of agricultural commodities. Ttowvgn rate for the agriculture
sector has been increasing at an annual averagd%f since 2006. It recorded
15.7% in 2005, but it experienced a diminishingvgtorate of -1.9% in 2004
because of the decrease in wet rice productionclwis subject to natural
seasonal condition, contributes about 80% of fotatiuction. The country has
been rice self-sufficient since the 1990’s after #mding of the long domestic
conflicts. The white rice surplus is estimated o2e2 million tons in 2009
(Table 1). The average yield was 2.836 t/ha, aB@®t/ha for wet season rice
and 4.126 t/ha for dry season rice. The reasormfinuous high output are
the expansion of cultivated area including irrighéeea, improved management
of farmers including the use of quality seeds atllizer application, and good
climatic conditions. There is a potential to inseaice exports if the general
trade quality standard requirements are met byomipg processing capacity
and quality.

Table 1. Rice production in Cambodia from 2005-2009 (MAFF, 2010)

Parameters 2005 2006 2007 2008 2009
Cultivated area (x 103ha) | 2,443.530 | 2,541.443 | 2,585.905 | 2,615.741 | 2,719.080
Harvested area (x 10%ha) | 2,414.405 | 2,516.415 | 2,566.952 | 2,613.363 | 2,674.603

Production (x 10 t) 5,986.179 | 6,264.123 | 6,727.127 | 7,175.473 | 7,586.870
Rice Yield (t/ha) 2479 2489 2.621 2.746 2.836
Rice surplus (x 10%t) 1,319.571 | 1,433.880 | 1,649.640 202.503 | 2,244.598

Seed Control Regulatory System

Legal Framework

Before the Seed Law, the existing legislations eomiag variety and seed were
Sub-decree on Standard and Agricultural MateriaEnd@iement of 1998 and
Law on Bio-safety of 2006. The Seed Law was pabgdtie national assembly
in 2008. The first drafts were prepared in 2001Agyicultural Productivity
Improvement Project of World Bank (WB) in the Mitms of Agriculture,
Forestry and Fisheries (MAFF), and it was revised augmented by an Asian
Development Bank (ADB) project in 2004/05. The lamphasised on plant
variety protection (PVP) in considering membersbiiCambodia in the Union
for the Protection of New Variety of Plants (UPOWhe Industrial Property
Department of the Ministry of Industry, Mines andegy (MIME) was
responsible for registering new variety under thanpbreeder’s right (PBR).
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The process was unclear and the implementationcaaplicated due to two
responsible ministries. In addition, the subsequegulations under the Seed
Law have not been put in place for the implemeotatof the Law. The
Department of Agricultural Legislation is responsilior preparing laws and
regulations. Regulations relating to more than omaistry must be signed by
the Prime Minister, and it requires substantiabeff to get them done.

Organizational Set-up

Under MAFF, the General Directorate of Agricult@DA) has the overall
responsibility for seeds and planting materialsd ahree crop related
departments under the GDA are charged with theoresbility of preparing
regulations to implement the Seed Law. The Departroé Plant Protection,
Sanitary and Phytosanitary is responsible for quara and plant material
health. The National Laboratory of Agriculture (NL& involved in the testing
of seed quality.

Seed certification is also a part of seed manageiah the responsibility is
given to GDA. The seed testing can be done at thé&,Nout the field
inspection should be conducted at provincial lefvefficiency for field visit is
considered. Currently, Cambodia Agricultural Reskaand Development
Institute (CARDI) and Super Seed Company are camycnternal tests for
rice seed quality using their own standards

Research and Development Organization

CARDI was established in 1999 and became operationa2000 as a
semi-autonomous body under MAFF after a long suppbr AusAID from
1988 to 2000 through the  Cambodia-IRRI-Australiaojétt (CIAP).
Additional assistance was provided by the Asiandlgyment Bank (ADB) in
terms of management and further facility developgm@ARDI is responsible
not only for rice but also vegetable seeds androtheps including maize,
legumes, and fruit crops such as mango. For velgstaBARDI has a technical
linkage with the Asian Vegetable Research and greént Center (AVRDC)
in Taiwan.

Royal University of Agriculture in Cambodia is ardueational institute

considered as the leading university in the agmcal sector, but it is not
necessarily mandated purely for research activities
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Rice Seed Production System

Seed for Cultivation

In Cambodia, open-pollinated varieties (OPV) otrare dominantly used, and
hybrid seeds are available only for some vegetabidsmaize. There is no seed
production of genetically modified organisms (GM@)Cambodia.

It is said that more than 90% of the rice seedamfinformal sources, mainly
self-retained seed or exchanged seed in the contyn&iairmers are keen to get
better seed, but these informal seeds are withoytteeatment apart from
simple drying. Consequently, the quality of thedseis uncertain. In addition to
the varieties released by CARDI, a Vietnamesevareety is widely cultivated
in the Mekong delta area of Cambodia for expoNi&inam.

Seed System

The existing rice seed system is not exactly idgaé (Fig. 1). As described
above, the seed management including testing artdicaion is the sole
responsibility of the GDA. Seed certification isoimer important responsibility
of the government. In Cambodia, seed test is ctiyrennducted by each seed
producing organization as internal inspection. S@rgects have supported
improvement of the capacity of provincial departtseof agriculture in terms
of inspection of seed farms and testing for seealityu Even for the seeds
produced in the government institutions, the degtfon is not widely
conducted as a formal process. Therefore, themoidormal seed quality
assurance, and the terminology ‘certified seedbisappropriate to use.

Rice seed propagation is the responsibility of CARBd national seed farms.
As the national institute with breeding capacitpRDI is mandated to reserve
and maintain seed gene resources. However, CARDViges not only
foundation seed and registered seed but alsoiedrseed and graded seed.
MAFF has some national seed farms and they alsade@ertified seed. In Fig.
1, the “light” lines show the existing but not theeferable flow of seed to rice
producers because the system is not working fal pegpagation as its primary
function.
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Fig. 1 Rice seed system in Cambodia |

Seed production is beindone formally and informally t three clusters,
namely:government, private and commur based. Formal seed production is
done by CARDI and state seed farms such as Toulr@mrSeecFarm in
Battambang province. The leading private seed campa Super See
Company established by AQIP. Commur-based seed production is basically
done by farmer groups to provide seed to neighbgufarmers in sever:
provinces.The blue dotted lines show existing informal inemtions to be
promoted if theaccess of certified and graded seto rice farmers is aimed to
be improved.

Cambodia Agricultural Research and Development
Institute (CARDI)

After CARDI started its reearch activities as a se-autonomous body, the
capacity of research could not be maintairDuring the CIAP (1988-2000), 34
varieties were released while CARDI released oolyr frice varietiessince
2000 and until 20100n the other hand, athe four varieties were among the
10 recommended ones in 2049 shown in Table, and the four varieties were
appropriately emphasguality rather than quantity of variet under current
circumstances.

CARDI is alsoresponsible for seed propagation for wide of recommended
varieties.CARDI provides foundation seed not only to governtrfarms anc
stations but also to NGGmd other organizations multiply seed for farmers.
To operate the multiplication system, needs to concentrate producing
foundationseed and additionally registered < to service providers. However,
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CARDI is currently producing certified seed and dgd seed in order to
generate revenue from their sales. In fact, CARDBelling milled rice too.

The price for 1 kg of foundation seed and gradestl 38 the 2004 wet season
were USD 2.5 and 0.4, respectively, while the ppee kg of foundation seed,
certified seed and graded seeds in 2010 were 2%t 0.6 USD, respectively.
CARDI does not consider variety and quality wheigipg seed.

Government Seed Production

According to MAFF 2010, two governmental organiaai, Toul Samrong
National Seed Farm and Prey Phdao Research Staganvolved in rice seed
production, and their production areas in 2009 wi€da and 7 ha, respectively.
Due to labor shortage, Toul Samrong produced eee sising foundation seed
from CARDI by trust direct seeding in 2005. Thegurots were not suitable for
registered seed production and most products wassified as certified seed.
In addition, it seems that substantial areas weesl dor paddy production to
generate revenue. If the government promotes nedarmers to use certified
seed, these government organizations should caatemn seed propagation to
supply registered seed for seed producers.

Table 2. Rice seed available at CARDI, January — July 2010 (MAFF, 2010)

Variety released Seed class
Foundation | Registered Certified Graded seed
seed (kg) seed (kg) seed (kg) (kg)
Sen Pidao (2002)* 0 0 176 1240
IR66 (1990) 1000 0 530 4285
IRKesar (1993) 469 0 160 0
Chul'sa (1999)* 355 0 302 737
Rumpe (1999) 470 0 216 0
Phka Rumduol (1999)* 655 0 135 0
Phka Rumdeng (2006)* 41 0 130 608
Phka Rumchek (1999) 595 0 299 2243
Phka Rumchang (1999) 623 0 286 13
Phka Romeat (2006)* 1 0 60 127
CAR1 (1995) 292 0 0 1902
CAR3 (1995) 383 0 267 2488
Riang Chey (1999)* 276 0 223 0
Phka Chan Sen Sar (2009)* 13 0 0 0
CAR4 (1995) 150 0 148 0
CARG (1995) 207 0 44 0
CARS (1996) 200 0 0 0
Grand total 6100 0 2976 13642

*10 recommended varieties for wide use in Cambodia in 2010
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Seed Company

To improve rice seed supply, AusAid supported MABRF establishing four
private companies under Agricultural Quality Impeavent Project (AQIP) in
1997. These companies were equipped with basiepsory facilities such as
dryers, seed cleaning machines, storage, and kabprequipment. It was ideal
to supply seed on a commercial basis in a competgeed market, but seed
demand was not as much as it was expected. They faered to merge into a
company with three operational sites to reduce achtnative and management
costs. The merged company is Super Seed Compag) €18 its largest share
holder is MAFF with 49% share, and others sharadrsldire seed growers’
associations, company staff and trustees. It deallg with rice seed, and its
current capacity of seed production and sale isiaB@00tons per year.

Super Seed Company (SSC) has its own rice seeiyggtahdards as shown in
Table 3. The standard is similar to the one mastlgpted in Asian countries.
The company is equipped with a modern seed cleanimchine; therefore, the
inert matters are likely within the limitations tife standard if the machine is
correctly adjusted and operated. The critical carescontamination with other
varieties, and that can be reduced by using CARDhdation seed and by
frequent off-type rouging-of operations in the dielThe company sells out its
product after moisture control usually within a yeend the germination rate is
maintained at high level when sold to dealers, thet quality may not be

maintained until sown in the paddy fields by farmer

Table3. SSC’s quality seed standard (%)

Factor Commercial Seed
quality (%)
Pure Seed (minimum) 98.00
Inert (maximum) 2.00
Weed Seed (maximum) 0.10
Total Other Crop Seeds (maximum) 0.10
Other Varieties (maximum) 0.20
Germination (minimum) 80.00
Moisture (maximum) 13.00

Source: Super Seed Company website

FAO/EU Food Facility Project (2010) reported SS@ianagement comment
that expansion of the business was severely camstradue to inability to
access credit. The report also mentioned thabiiged only 2-3% of the seed
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requirement in the country, but it may be widelffudied if it is multiplied once
more under some control. The strategy to increasd sales of SSC are:

e recruit sales and marketing staff and train thefimjarove their skills;

» recruitment and strengthening of seed dealers miefwo

» increasing sales to NGOs and other institutions;

» sell in promotion (buy 10 get 1 free at the enthefseason)

» sell with provision of incentives to dealers, farmeagents and SSC staff;
» continue sales to the best clients; and

» sell other products (e.g. paddy and milled rice).

Recruitment and strengthening of seed dealers mketigo considered most
important because the seed quality should be miagtauntil the end-users
sow the seed in the field. By providing training 4eed dealers and further
training to farmers through seed dealers, the nmétwwmuld be maintained

sustainably.

Another seed supply organization is Apiwat BandKalsekar (ABK). It is an
NGO established in 2007 aiming at positioning fasndarmer groups and
small and medium enterprises in the supply chacréate demand and deliver
quality products by enhancing the competencies lloistakeholders in the
supply chain (FAO/EU, 2010). ABK is focusing on Iketr oriented approach
to purchase premium aromatic rice as paddy andrexpas milled rice. The
client farmers are required to buy seed for itdlpotion to maintain the quality
with apparent benefits from the contract.

Community-Based Seed Production

Rice seed production associations and seed prodgamips have been
established in many rice producing provinces. Sofrtee groups in northwest
provinces are listed and described on Table 4.

Table 4. Seed production by farmers’groups in Battambang and Pursat provinces

District Province Membership | Area or seeded Production Year Support
amount (t)
Bovel Battambang 30 8 ha 28 2009 PDA**
Moung Russei | Battambang 21 120 kg 2010 EU
Banan Battambang 10 7.5ha 225 2010 JICA
Bakan Pursat 584" 200 kg CIDA

*The group is for rice production but not necessarily all members are involved in seed production;
**PDA = provincial department of agriculture
Source: Interview and personal communication
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Most of these seed production farmers’groups atebkshed by project
activities. Some of them sustain their activitiéf@racompletion of the projects.
If the seed is traded within the community, these no need for seed
certification or ravelling. The producer groups alyuuse foundation seed from
CARDI and the cost incurred is high, but usershef produced seed expect to
pay less than commercially traded seed. The catibib of the
community-based seed production to supply low sestl is quite high.

JICA’s Experience in Cambodian Agriculture

Battambang Agricultural Productivity

Enhancement Project (BAPEP)

BAPEP started in April 2003 and ended in March 20@éhad four major

activities, namely: (1) Capacity building of goverent personnel and
strengthening the network of related organizatid@3; Improvement of rice

production technology; (3) Diversification cropsdamprovement of farm

management; and (4) Strengthening farmer organizatiThe activities from

(2) to (4) are undertaken directly with the tarfggtners aiming synergy among
the different group activities.

Farmers have produced rice for centuries and tleetipe is considered
sustainable. It is, however, necessary to adjust production to meet the
recent demands under World Trade Organization (WT@g quality of the
rice produced in Cambodia is not so high due toude of seeds with mixed
varieties. Consequently, rice quality improvemewnin® of the most important
issues to add value. It is necessary to show farrhew new or improved
methods of rice production are technically feasiatel profitable. Kamping
Puoy Agriculture Development Center (KADC) has bseengthened in terms
of capacity during the project to conduct experitaan management aspects
such as plant density, planting period, fertiliapplication and so on. Farmers
can select the most suitable rice varieties fordpetion by evaluating rice
varieties grown in the demonstration fields of KAD@ore than 20 varieties
having technical data based on experimental reatkSADC were provided to
farmers in the target area for practical comparisbn addition, farmers
examined the taste of cooked rice of several poptdaeties in the area to
evaluate commercial values. After the farmers’ siecs, KADC produced
registered rice seeds for seed growers and igiteded seeds for neighbouring
farmers as quality seed users.
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BAPEP conducted Farmers Field School (FFS) onpioduction for the group
members during a whole cropping season. In the 2#4season, the average
yield of the group members reached 4.2 t/ha whieais only 2.8 t/ha in 2003.
The major reasons for achieving this result weereubke of high quality seed,
pre-screening of seed by gravity, efficient irrigat and better crop
management including transplanting young seedlingmely fertilizer
application and timely harvesting.

BAPEP’s Seed Production and Distribution System

BAPEP took a group approach to improve rice cultbratechniques based on
the village community and sub-groups of Farmers aVatsers Association
(FWUA). Among the group members who had betterivation skills, each
group selected some members as seed growers. Hsismportant for the
members such that the quality of seed producethdgelected seed growers is
assured.

The project provided registered class seed propdgat KADC to the
community seed producers at low prices. BAPEP coedua season-long
training for seed growers amounting to 4 persorZiod and 6 persons in 2005.
They produced 1890 kg in 2004 and 2520 kg in 2@D&ality seed users’
groups were formed to establish a micro-system eddsproduction and
distribution among neighbouring farmers. The pretlseed was used for
renewal by 14 persons in 2004 and 69 persons i6. ZBAPEP also invited rice
millers to provide market information to the farmeam field days organized.
The group visited a rice miller to know the impoita of rice quality
improvement and they examined how rice qualityetetmined by using some
test procedures. The most important criterion ef phoduced rice for the rice
miller was moisture content that influences perfange of milling machines.
The advantage of quality seed is to assure puripyaduce, but the rice millers
would not pay much attention to contamination dieotvarieties unless that
contamination is with red rice. Therefore, it ist tnghly promotional to use
certified seed for farmers if the seed price isesgive. The produced quality
seed was traded with two bags of paddy for onedfaguality seed. The rice
miller could provide price incentive to farmers ftbe produced rice that meets
evaluation criteria when using quality seed. Théey could make a contract
with the rice miller to sell the produced rice atigher price than the ordinary
market price, and more than 10 members benefittesh the contract sale.
Other members also benefitted by getting bargairpogver with quality
production assured from the quality seed. The g@educers sustained their
activities and increased their seed productionand district.
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Quality seed user groups
B00rielfkg
or

Quality seed

2bags of
paddy

Higher price than
it in the market

Higher
quality

Registered
seed class

Rice millers
Fig. 2 Seed production and distributions system in BAPEP

Battambang Rural Area Nurture and Development
Project (BRAND)

During BAPEP, agricultural extension officers weu directly involved in the
project because no extension officer was assigoethé area. Therefore, the
second phase of the project, aimed at strengtheghmgxtension capacity in
order to disseminate the rice technology develdpe@®APEP to other areas.
The purpose of the project was ‘enhancing agricaltservice delivery to
farmers in the target communes’ and the overall g@es “improved farming
system of farmers in the target districts in Battamg Province.” In addition,
‘collaboration among parties involved in agricuétbuproduction, marketing,
and policies’ comprised one of the project outpBRAND and PDA led the
province to establish Battambang Rice Promotion @dtee (BRPC) to start
Battambang Brand rice, and it was approved by thesigior. Some members
of the rice miller association belong to BRPC, dhely shipped Battambang
Brand rice to the market through an antenna shdghimom Penh. BRPC must
have a clear mission statement that expressesothenittee’s aim to promote
regional economies based on sustainable and pnogpowth as a fundamental
principle. Upon recommendation, BPRC invited repneatives of seed
growers and farmers as members of the committestablish the relationship
described in Fig.3.

The diagram shows the roles of public sector inpittenotion of branded rice.
More attention should be paid to the future dictof Battambang brand rice
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marketing through BRPC's activities. This is beedline activities might create
some negative impacts if they accelerate increastanomic gaps between
traders and producers. It should give the righedion to the concerned
organizations by authorizing standards and ceatibnn as well as protecting
farmers by providing informative guidance at thelyeatage of value chain
formation.

» Promotion through Agricuftural Fair and media
= More active business

Promotion of BB-Rice and Battambang
- Public Sectors, JICA, etc -

=]
Authorization Market
and promotion research

= Selection, sorting,
grading and

BB-Rice packing Rice in Battambang
- Millers, Traders, NGOs - <= - Farmers -
* High qualty rice » Steady demand
* Blve added and profitable rice + Active engagement
» Competition against foreign traders i agriculture

Fig. 3. System diagram to promote Battambang Brand rice

Issues on Seed Production

Official Seed Quality Standard

Preparation of regulations is needed to implemieatSeed Law in Cambodia.
One of the most critical issues is to officiallpstiardize seed quality under the
law such that it will be used among all concerneglanizations. This is the
basis of fair commercial trade of seeds. Seedfication is vital to sustain
quality products. To maintain the quality of seé&ds necessary to establish
laboratory testing based on the quality standacth st germination and purity,
and to implement field inspection systems at l@ashe major rice producing
provinces.

Seed Production and Distribution

Seed production and marketing should be conduated commercial basis by
private companies, seed growers, seed traders &ed millers. These
stakeholders should actively promote quality seedeoommended varieties
together with improved crop production technologyg anarket linkages for the
produced paddy. The system would be maintainedivsrsified seed supply
channels to farmers at minimum cost and subjestamtaining seed quality.
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It is easy to widen the use of quality seed ifrierket is assured similar to that
for the imported Vietnamese variety. The farmersdpce paddy with seed
provided by traders or rice millers. The farmens assured to sell their paddy
to traders at an agreed price, but it is sometilm@sr than the farm-gate price
in the same area. They are forced to sell partiguié they had borrowed
money for obtaining fertilizers. Assuring sale afoguce is important for
farmers when they produce paddy.

To increase supply of rice seed and improve acocktamers to quality seed,
CARDI needs to continue providing foundation sead eegistered seed until
some organizations start to produce registered &®eseed producers. Since
CARDI is expected to concentrate on research amdlolement as defied in its
original terms of reference, its present seed lmssimmay sooner or later be
transferred to private sectors or NGOs.

It is profitable for seed growers if they produdghhvalue seed at low cost.
When seed is distributed to end-users, it is @litfor paddy and seed to be
distinguished. The government sometimes supplied as emergency measure
to farmers at a lower price than the market prit@ot free of charge. This
distorts market system of certified seed, and austh be avoided by providing
seed to the market and milled rice to farmers foemency food.

Community-Based Seed Production

To promote quality paddy production, it is neceggarincrease the number of
guality seed users. The approach is to createtgused users before quality
seed producers. When quality seed users are foasmiedgroup, it assures the
use of seed among the group members. It is desirablcapacitate seed
producers on private business-bases to sustasy#tem.

Local seed producers with limited capacity usugligvide low quality seed at
low price, and farmers outside of the communityraseconfident in the quality
of seed produced locally even if the quality isatisfactory level. Therefore, it
is necessary to have in place a system of authimnear certification of quality

seed produced in the community by an independegdanization so as to be
able to sell the seed to external persons.
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Implications for Ethiopian Seed Sector

Food Security versus Plant Dariety Protection

Plant variety protection is an international issbeyt it is relatively less
important in Ethiopia because commercial seed dewveént is less active at
this moment. Ethiopia is seeking for food self-gidincy; therefore, the seed
related issues should be emphasized from the aspédbod security. This
means that varietal development by the governmesiitutions should be
relatively focused on grain commodities rather thaegetable and other
industrial crops. It is also noted that most ofigrerops are not considered as
cash crops so that private seed companies usuallyot work on grain crop
variety development. Some of the important factorsseed development are
productivity and stability in grain production ihé majority of farmers are
subsistence farmers. When more farmers are sedkatng, consumers’
preference should be examined as one of the kégrfaof variety development
for ensuring marketing. The private sector will baerested in variety
development considering consumers’ preferencéeifmarket is commercially
matured. That is the time when private sector tgees in. Rice is one of the
growing potential crops for cash income in Ethigpiad rice seed development
will be potentially privatized considering markeeference in the future.

Formal versus Informal system

At present, the quality of farmer-retained seed umcertain. However,

community-based seed production is a relativelydgoav-cost system that can
maintain quality of the seed to a level satisfactorneighbouring farmers. The
informal system is able to supply quality seed twide range of customers
such as neighbouring farmers as well as unknowtomess, if certification is

provided by an independent organization. There rbasa simple local seed
certification system that assures the buyers indbal markets. It is important
to recognize the fact that the informal system pkay a better role if there is
support from the government. This can be done byiging quality assured
propagated seed from the formal system to inforsyatem. This is the
government intervene to upper stream of qualityd ggeduction. In addition,

seed distribution is another issue to have widsedignation of quality seed.
Formal system can cover nationwide market whilermial system can serve
for limited locality.
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Rice seed production in Cambodia

Seed Producers versus Seed Users

There are seed growers who can supply quality dagdit is difficult to find
end-users who demand quality seed through thenrdosystem. In Cambodia,
there is a strong demand from farmers for qualityeds but the
community-based seed producers cannot sell aieébd they produce. There is
a market matching problem in Ethiopia too. The egpee of quality seed
users group may be applicable for expansion okdesl markets especially for
grain crops such as rice and tef.

Farmers’ Response to Dariety or Quality

Unlike subsistence farming, where the producers arsumers are identical,
commercial farming needs to understand the demandrsumers. Consumers
are conscious about food quality but not about sgedlity. How can
consumers identify the food quality if it is grainfonsumers are often
interested in visible images such as grain danageur and size.

Farmers are keen about variety if it gives différeisual images that attract
consumers. In fact, it is critical for farmers,abnsumers are willing to pay
extra-money for better quality products or not. é&sl farmers find tangible
benefits by using quality seed, they are consamand use their own retained
seeds. The value chain approach should be extebdekl to the seed by
assuring quality of seed which is the initial pofot engaging purity and
traceability from the field to the market.

Conclusions

Research on seed is sometimes translated amorgyaleses simply to mean
variety development. Government research orgaoizatare not supposed to
continue vegetable breeding activities once itlmamlone by private sector as a
part of the commercial seed business. In Ethiophe, private sector for
vegetable seed is yet to take off. Besides, ElAdgetiver with regional research
organizations must maintain the lead responsibfiity variety development
trials taking into account the diverse needs of Efti@opian farmers for food
security.

To reach the farmers’ needs, the seed propagaesd production and seed
distribution systems should be realigned. Goverringdould support and
strengthen existing players in the seed sectontowage and utilize informal
seed production and distribution system. Considethre large part of seed
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supply by informal system at the farmer and comityuevels, training should
be provided to improve the management for inforsegld producers. To have a
more sustainable seed supply system, it is vitabiee a commercial system for
some crops. It is also important that the goverringfould give focus on
improving access to market information for seedisag market matching. The
coordination is essential to ensure the activitieeg all stakeholders contribute
to the overall goal of building an effective andiaént seed industry for the
country.
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About FRG 1I

T HE PROJECT FOR Enhancing Development and
Dissemination of Agricultural Innovations through
Farmer Research Groups (FRG Il Project) is to enhance the
capacity of researchers to take part in innovations through
farmer research group approach (FRG approach).
Implemented by a technical cooperation between Ethiopian
Institute of Agricultural Research (EIAR) and Japan
International Cooperation Agency (JICA), the FRG Il covers
all the agricultural research institutions in the country
through training on the approach, financing FRG based
research projects in selected priority research areas and
filling gaps and enhance linkages between research and
extension through delivery of technical information. For
more information, visit

http://www.jica.go.jp/project/english/ethiopia/001/
or

http://www.eiar.gov.et/projects/110-japan-international-cooperatin-agency-jica




