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This report was written and compiled by program sCientists and represents a working
document of ICARDA Its primary objective IS to communicate the season s research results
qUickly to fellow SCientists particularly those wlthm West ASia and North Africa with whom
ICARDA has close collaboration OWing to the tight production deadlines editing of the report
was kept to a minimum



About ICARDA

Established In 1977 the InternatIOnal Center for Agncultural Research In the Dry Areas
([CARDA) IS governed by an Independent Board ofTrustees Based at Aleppo Syna It

IS one of 16 centers supported by the ConsultatIve Group on InternatIOnal Agncultural
Research (CGIAR) whIch IS an international group ofrepresentatIves ofdonor agencies
eminent agncultural SCientIsts and instItutIOnal adminIstrators from developed and
developing countnes who gUIde and support ItS work

The CGIAR seeks to enhance and sustain food productIOn and at the same time
lInpro\e SOCIOeconomic conditIons of people through strengthemng natIOnal research
~ystems In developing countnes

lCARDA s mISSIOn IS to meet the challenge posed by a harsh stressful and vanable
envIronment In whIch the productl\ Ity of winter rainfed agncultural systems must be
Increased to higher sustainable levels In whIch sOIl degradatIon must be arrested and
possibly reversed and In whIch the quahty of the envIronment needs to be assured
ICARDA meets thIS challenge through research training and dissemInatIOn of Infonna
tlOn In partnershIp wIth the natIonal agncultural research and development systems

The Center has a world responsIbIlity for the Improvement ofbarley lenttl and faba
bean and a regional responslbtllty In West ASia and North Afnca for the Improvement of
wheat chIckpea forage and pasture-with emphasIs on rangeland Impro\ement and
small rumInant management and nutntlOn-and of the fannIng systems associated WIth
these crops

Much ofICARDA s research IS carrIed out on a 948-hectare fann at ItS headquarters
at Tel Hadya about 35 km southwest ofAleppo ICARDA also manages other sites where
It tests matenal under a vanety of agroecologlcal conditIOns In Syna and Lebanon
Ho\\-e\er the full scope ofICARDA s activities can be apprecIated only when account IS
taken of the cooperative research carrIed out With many countnes In West ASia and North
Afnca

The results of research are transferred through ICARDA's cooperatIOn With na
tIonal and regional research institutIOns With umversltles and mln'stnes of agnculture
and through the techmcal assistance and training that the Center proVides A range of
traInIng programs IS offered extending from reSidential courses for groups to ad"anced
research opportumtles for IndIVIduals These efforts are supported by seminars publica
tIOns and speCIalized InfonnatlOn servIces
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INTRODUCTION

The Seed Vmt of ICARDA, WIth financial support from the governments of the Federal
Republic of Gennany and the Netherlands asSistS and strengthens seed productIOn and supply
systems In West ASia and North Afrtca (WANA) regIOn

The Vmt has contInued to expand In scope and staff strength m response to Increasmg and
changmg patterns of need m the natIOnal programs EconomIcs of Seed Production was
mtroduced m 1996 as a new area of actIVIty, wlule mtefVIews were held for the post of trammg
officer to coordmate cwrent diverse and specialized traImng reqUIrements Interviews were also
orgamzed for a new head of the Vmt to replace Dr Tony van Gastel who left ICARDA after 11
years of sefVIce

A major but rewardmg preoccupatIOn of staff time dunng 1996 was the development of a new
Medmm-tenn Plan for 1998-2000 for mcorporatlOn mto the center-WIde plan for ICARDA
New directIOns for the Vmt's activities dunng tlus penod WIll Illclude collaborative work WIth
natIOnal programs III seed productIOn and distrIbutIOn activIties WItlun the predOmInant mfonnal
seed sector ThiS reqUIres an approach, whIch mtegrates diSCiplInes m seed sCience and
technology policy and economics Tlus does not Imply an exclUSive shift m emphasiS to the
mfonnal sector but one wluch establishes a close 1mkage between the mfonnal and fonnal seed
sectors In addItion smce many countrIes In WANA seek cost-effective seed system
altenIatIves the Vmt WIll mcreasmg1y proVide techmca1 and pohcy gmdance III pnvatIzatlOn
and similar efforts

Tlus report discusses work carned out dunng 1996 WIthm the maIn actIVIty areas of the Vmt
(1) WANA RegIOnal Seed Network, (2) Economics ofSeed (3) Seed Secunty (4) Research, (5)
TraImng, (6) Workshops, and (7) ProductIOn of Seed and (8) PublicatIon Staff and
Consultants



1 WANA REGIONAL SEED NETWORK

Membersmp of the Seed Network compnses 18 countnes from the WANA region In addition,
there are 11 reglOnal and mternatlOnal organIzatIons that are observers of the Network Several
InItIatIVes have been undertaken through reglOnal cooperatlOn coordmatIon and lmplementatlOn
of seed related actlvltles among member countnes to ensure the development of sustaInable
seed supply systems These actlVltles mclude developmg umform seed pohcles and regulatory
frameworks that could harmonIze seed productlon and qUalIty control, formulatlng procedures
and operatlOns to mtegrate natlonal seed systems and stImulate regIonal seed trade

Actlvltles undertaken by the Network reqUIre
collaboratIVe effort by all member countnes
The Steenng CommIttee and the Secretanat
help gUlde and coordmate these actlVlues

11 Steenng Commlttee Meetmg

The Steenng COmmlttee compnses country
representatIves of five Network member countnes (currently Cyprus Egypt, Lebanon Morocco
and Syna) and the Secretanat based at ICARDA The COmmlttee meets once every year to
reVIew the overall progress of the Network and gwde member countnes and the Secretanat m
lmplementmg on-gomg actlVltles The fourth annual meetmg of the Steenng COmmlttee was
held at ICARDA Aleppo, Syna m March 1996, and was attended by all members Durmg tms
meetmg the COmmlttee revIewed progress and performance of the Network actlvltIes, wmch are
surnmanzed m Table I

1 2 Highlights of Network ActIVIties

Each of the 18 members acts as a lead country m a speCIfic actlVlty under the UlUbrella of the
Network The Steenng CommIttee asSISts the Secretanat to coordmate and gUlde these
actlVltles The Seed Urnt staff follows Up and momtors the progress of Network actlVltles Wlth
the respectlve country representatIves by vlsltlng natlOnal programs As much back-stoppmg as
pOSSIble IS prOVIded dunng these VISItS m order to ensure ImplementatIon of declSlons taken by
the Steenng CommIttee and/or Network CounCIl
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Table 1 Progress of Network actIvItIes

ActIVIty Lead Progress made
country

Seed mdustry costs Algeria Questionnarre revised and data collectIon mprogress

WANA Itst ofcultivated speCIes Cyprus Draft prepared and crrculated for comment

WANA lIst ofweed seeds Cyprus Draft prepared and crrculated for comment

WANA seed drrectory Egypt Drrectory bemg revised for publIcatIon m 1998

WANA varIety release mechanIsms EthIopia Some mfonnation collected draft to be developed

Seed technology courses Iraq LIttle mfonnatlon collected

Rules and regulatIOns for seed unport Jordan QuestIonnarre reVIsed and data collectIon mprogress
and export

Database on seed publicatIons and Lebanon QuestIOnnarre revised and data collectIOn mprogress
sharmg oftrammg courses

RegIOnal variety evaluatIon system LIbya QuestlOnnarre crrculated for comment

WANA catalogue ofvarietIes Morocco Draft prepared and crrculated for comment

WANA referee seed testmg Morocco Seed samples dIspatched for referee testIng

Database on varIety deSCriptIon Pakistan Little mfonnation collected

Umform seed polIcy Sudan InformatIOn collected draft to be developed

WANA catalogue of seed standards Sym Catalogue bemg reVIsed for publIcatIOn m 1998

Database on seed unport and export TuniSia QuestIonnarre reVIsed and data collectIon mprogress

Seed certIfication systems Turkey InformatIon collected and ready for compilatIOn

Rules and regulatIons for mvestInent m Yemen Questlonnarre reVIsed and data collectIon mprogress
seed sector

Lead countrIes undertook the followmg actlVltles dunng 1996

Algena, Jordan, TunlSla and Yemen developed questionnaires on seed productIOn costs,
regulatIOns for seed trade, database for seed Import/export, and mvestment laws m seed
sector respectIvely These questlOlIDatreS were reViewed and approved by the Steenng
Committee and sent to country representatIves for collectmg mformatlOn from member
countrIes The lead countrIes were to assemble the lllformation received

Sudan collected and summanzed lllformatIon on seed pohcles willie Turkey completed the
collectIOn of lllformation on seed certificatIOn systems Country representatives of both
Sudan and Turkey were requested to develop draft models on seed pohcy and seed
certificatIon respectively
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Egypt and Syna rev1sed the WANA D1rectory of Names and Organ1zatiOns, and the
WANA Catalogue of F1eld and Seed Standards, respectlvely The former mcludes the lIst
of seed spec1ahsts, wlule the latter prov1des mformatlOn on field and seed standards for
cereal, legume and some vegetable crops A standard for Quality Declared Seed developed
by FAO Will be mcluded as an append1x to the revised catalogue

EthiOpia, Iraq, L1bya, Lebanon and Pala.::.tan were requested to further pursue therr
act1vities on vanety release procedures, lugher educatlon m seed teclulology, regiOnal
vanety performance traimng and mformatiOn shanng, and database for variety descnption,
respectlvely Etluopm agreed to develop a draft model on vanety release based on a
questiOnnaire developed for CirculatiOn to member countnes

Morocco dispatched seed salllpies for referee testmg to laboratones m member countnes
The laboratones carned out the tests, the results of wluch Will be published m Network
reports

13 Network publicatiOns

The Secretanat has published a model decree for plant vanety protectlon for diSCUSSion and
further Improvement The pubhcatiOn could be useful reference matenal for countnes
formulating laws for vanety protection Comments receIved from country representatlves and
observers Will be mcorporated mto the revIsed document m hne With the 1991 Act of the UPOV
Convention

In addttlon, draft pubhcatlons of WANA Catalogue of Weed SpeCIes, WANA Catalogue of
CultlVated Spec1es and WANA Catalogue ofVanet1es were prepared for cIrculatiOn to country
representatIves and observers for comments and suggestiOns The catalogues of weeds and
cultivated speC1es were prepared by the country representative of Cyprus, wh1le the catalogue of
vanetles was prepared by the country representat1ve of Morocco The full list of Network
pubhcatiOns IS presented m Table 2

The regular newsletter of the Network, SEED INFO (Nos 11 and 12) and another 3 country
studIes m the senes FOCUS on SEED PROGRAMS (Egypt, Turkey and Yemen), were also
pubhshed and dIstrIbuted m 1996

1 4 Network Country Offices

It 1S hoped eventually to estabhsh a Network office III each member country wluch IS eqmpped
With baSIC fac1hties An adrmmstratlVe asSIstant Will run each office and lffiplement Network
actlVltles under the supervlSlon of the Country Representatlve As a first step m tlus process,
dunng 1996 all member countnes were each prOVided a computer and pnnter to asS1St therr
Network functions
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Table 2 WANA Seed Network PubhcatIons

Diekmann M 1993 Equipment and supplIes lIst Seed health testmg WANA Seed Network
publIcatIOn No 1/93

Diekmann, M and A J G van Gastel 1993 Disease descnptlons for field mspectIOn m seed
production for (a) Loose smut of wheat and barley (b) Common bunt of wheat, (c) Ascochyta
blIght ofchickpea and (d) Covered smut ofbarley WANA Seed Network PublIcatIOn No 2/93

Diekmann M 1993 Seed-borne diseases m seed production WANA Seed Network PublIcation
No 3/93

Blshaw Z and B Gregg 1993 EqUipment and supplies lIst Seed testmg WANA Seed Network
Publication No 4/93

Gregg B S A Wallis Z Blshaw and A J G van Gastel 1994 Safe seed storage WANA Seed
Network PublIcatIOn No 5/94

Gregg B S A WalliS, A J G van Gastel and Z Blshaw 1994 Marketmg seed WANA Seed
Network PublicatIOn No 6/94

Blshaw Z A J G van Gastel B Gregg and S A Wallis 1994 Inspectmg seed fields of self
pollinatmg crops WANA Seed Network PublicatIOn No 7/94

WANA Secretanat 1995 WANA catalogue of field and seed standards 1994 WANA Seed
Network PublIcation No 8/95

WANA Secretanat 1995 WANA seed directory of orgallizatIOns and names WANA Seed
Network PublicatIOn No 9/95

Tourkmalll M 1995 WANA referee test Bread wheat WANA Seed Network PublicatIOn No
10/95

Tourkmalll M 1995 WANA referee test Lentils WANA Seed Network PublIcatIOn No 11/95

Gregg B S A WalliS, Z Blshaw and A J G van Gastel 1996 Plant vanety protection Decree
under natIOnal seed law of a country of West ASia and North Afnca WANA Seed Network
PublicatIOn No 12/96

WANA Secretanat 1996 WANA catalogue of weed seeds WANA Seed Network PublIcatIOn No
13/96

WANA Secretanat 1996 WANA catalogue of cultivated crops WANA Seed Network
PublIcation No 14/96

WANA Secretanat 1996 WANA catalogue of vanetles WANA Seed Network PublIcatIOn No
15/96
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1 5 New Membership

The lITAlGTZ Seed PromotIon and Marketmg Project confirmed Its mterest m partIClpatmg as
an observer m the WANA Seed Network There were changes m the country representatives for
Yemen and Sudan due to new personnel occupymg the relevant posItIons In Ethiopia the
functIon of country representatIve was transferred from the Ethiopian Seed Enterpnse (ESE) to
The NatlOnal Seed Industry Agency (NSIA)

2 ECONOMICS OF SEED

With the appomtment of Dr Sam Kugbel m February 1996 as Seed Economist, the Econormcs
of seed productlon was mcluded as a new component of the Seed Umt to remforce actlvltles m
tralmng and networkmg With an overall obJectlve of strengthenmg seed productiOn mstltutlOns
m the WANA reglOn The recogmtIon given to economics IS agamst the background of recent
changes taking place m many WANA countries where commerclallzatlon of seed productlon
fonns part of natlonal economic refonn pohcles It IS mtended that pnnclples of econormcs
apphed m seed productlOn Wlll be used Wldely to help m developmg sustamable and effectIve
seed svstems

21 VISitS to Nattonal Programs

Imtlal VISitS were made by the Seed Economist to the natlOnal programs of Egypt Ethiopia,
Jordan, Morocco Tumsla and Yemen to famlhanze Wlth these programs and to explore areas
for collaboratlve work Dunng these VISitS dIscusslOns were held mamly Wlth offiCials mvolved
m the commercial aspects of seed productlOn to obtam an overview of the seed mdustry,
IdentIfy potentIal features that need strengthenmg m economics and give possible suggestIOns
for Improvement

2 2 Collaborative Research In Economics

Proposals were developed for collaboratIve work between the Seed Umt of ICARDA and the
natlonal seed programs of Ethiopia and Morocco The obJectlve of these studies IS to make a
comprehenSive assessment of the effiCiency of the seed dehvery system m tenns ofmargtns and
other mcentlves which motIvate the movement of seed from producers to the end users
Questlonnatres were deSigned for collectIng data at three levels m the production - distributIon 
use cham (I e at the contract grower, seed enterpnse and final seed user) Both ICARDA and
the national programs of Ethiopia and Morocco reviewed the proposals, questlOnnatreS and
procedures To enable comparative analysIs and a more effiCient outcome Similar studies are
enVisaged for other WANA countries
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2 3 Economics as a component ID seed courses

BeSIdes a specIalIzed course m EconomIcs of Seed Production (sectIOn 5 1 1) an attempt was
made to mtroduce economICS mto relevant courses orgarnzed by the Seed Urnt Lectures on
commercIal analySIS of seed systems gIVen dunng the seed courses were found to be vel}'
useful Arrangements were made to contmue contrlbutmg to future traIrnng courses as a means
of complementmg techrucal knowledge already aVaIlable m seed productlon

3 SEED SECURITY

A study on seed secunty was InItlated to develop a conceptual framework and assemble eXIstmg
expenences m dIsaster-preparedness through Improved aVaIlabIlIty of plantmg matenals of
cereals and legumes followmg natural or man-made dIsasters Country case studIes were
completed m five WANA countnes Entrea EthIOpIa, PakIstan, Sudan and Yemen The ongmal
plan to mclude Afgharnstan was dropped due to secunty problems The study was focused on
(a) assessmg aVaIlabIlity of vanetles and seeds (b) prepanng a catalogue of vanetles seed
producers and dIstnbutors (c) summanzmg regulatIons on plant quarantlne vanetIes, seed
Import and export and (d) prepanng a list ofNGOs or pnvate voluntary organIzatIOns (PVOs)
Involved m agrIculture and relIef operatIOns The study was supported by the USDAIUSAID
FaIlllne MItIgatIOn ActIVIty InfonnatIon contaIned m the mdIVIdual country reports was
compIled mto a mam document on the overall assessment of the seed secunty SItuatIOn The
followmg conclUSIOns and recommendatIons are summanzed from the study

• Drought IS a recurrent event In all countnes causmg crop faIlure and death to lIvestock In
recent years drought SItuatIons have worsened, often recyclmg WIthIn short penods of tIme
and makmg It dIfficult for natIOnal governments to cope up WIth frequent dIsasters In severe
drought SItuatIOns, farmers consume graIns and saved seed, thus dIsruptmg crop productlon
for the follOWIng season

• Past expenences show that agncultural research has focused on the development of crop
varIetIes and crop husbandry technologIes auned at hIgh potentIal areas The less endowed
areas have been neglected m the acqmsItIOn of modem crop productIOn technolOgIes
Contmuous envIronmental degradatIon of areas makes It necessary to pay more attentlon to
drought vulnerable agncultural lands upon whIch several mIllIons ofpeople depend for theIr
IIvehhood

• Seed systems are heaVIly dependent on parastatal seed enterpnses (e g EthIopIa and
PakIstan) and government departments (e g Entrea Sudan and Yemen) The pnvate sector
has not yet developed and plays a mmor role III seed supply m the staple crops The overall
quantIty of seed supplIed by the fonnal sector IS vel}' small to mfluence mcreased
productIOn It IS also observed that, whatever quantIty of seed IS produced from the formal
seed sector IS dIrected towards the hIgh potentIal areas The margmal areas susceptlble to
droughts and other natural stresses are to a large extent neglected The actIve Illvolvement of
the pnvate sector m seed supply IS essentIal for a sound seed system to serve the farmmg
commumty The natIOnal governments are encouragmg the partICIpatIOn of the pnvate
sectors as III EthIOpIa through the establIshment of the NatIOnal Seed Industry Agency for
the promotIOn of the development of the entlre natIOnal seed system SImIlar efforts are
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underway m PakIstan and Sudan

• The parastatal seed enterpnses and government department managed seed orgamzatIOns
have been operatIng under heavy subSIdy by natIOnal governments and are charactenzed by
over staffing and bureaucratIc management wmch are costly and slow To-date these
countnes are reahzmg the need to comrnercmhze the seed busmess to operate along profit
hnes In Etlliop1a, the Etlliop1an Seed Enterpnse (ESE) has been operatmg at a loss untIl
1991 because the seed pnce IS fixed by the government preventmg the enterpnse from
makIng profit However, ESE IS now allowed to determme ItS seed pnce under a market
economy system In Sudan some steps have been taken to decentralIze the NatIOnal Seed
Adm1D1stratIOn (NSA) allowmg the Plant PropagatlOn Adm1D1stranon (PPA) some
autonomy The PPA IS now partIally recovenng the cost of seed productlOn

• The maJonty of farmers m the countnes under study use farm-saved seeds, whIch IS an age
old productlOn practIce The use of farm-saved seed of locallandraces IS more marked m the
drought-prone areas for mstance m Entrea Etlliop1a Sudan and Yemen The practIce of
usmg local cult1vars Improves stab1hty productlOn but Wlth no mcreased productIOn

• The seed mstnbutlOn and markenng channels m the countnes m questIOn are madequate m
terms of the number of marketmg outlets and d1stnbutIOn mechamsms The d1stnbut10n of
seeds mcludmg other mputs favors farmers only m accessIble areas

• A Seed qUalIty control and certIficatIOn system IS m place m PakIstan and Sudan In
EthIopIa draft seed regulatIons submItted to the CounCIl of Mmisters have been approved
PrOV1SlOn for seed qUalIty control and certlficatlOn IS made m the RegulatIons Yemen has
no offiCial seed qUalIty control or certIficatIon system but currently an mternal seed qualIty
control system eXIsts A draft Seed Act has already been subffiltted to the Parhament
pendmg ratIficatIOn In general, the qualIty of seeds dIstnbuted to farmers m these countnes
IS poor, thus negatIvely affectIng the plantmg value of seed lots

• All countnes have quarantIne statIons at ports of entry WIth the hsts of promb1ted and
restrIcted plant speCIes However, quarantme regulatIons eXIst for seeds and other plant
matenals m EthIopIa, Pakistan and Sudan but not m Entrea and Yemen The Mm1stry of
Agnculture and Water Resources of the Repubhc of Yemen has submItted draft quarantme
laws pendmg ratIficatIon However, the quarantme statIons m Entrea and Yemen are
orgamzed on an ad-hoc basIS, thus lackmg effectIve control over matenal entenng or leavmg
the country

• None of the countnes has a natIOnal or reglOnal seed reserve system m operatIOn to
counteract defiCIenCIes m seed for plantmg dunng dIsaster SItuatIOns Followmg crop
fallures, not only IS graln for consumptlOn m short supply, but also shortage of seed for
plantmg IS encountered Rehef operatIons m dIsaster SItuatIons tend to dIsregard the kmd of
cultlVars and qUalIty of plannng matenals for mstnbutlOn NatlOnal governments and NGOs
usually tend to supply seeds from any source, farmers often recelVlng unadapted vanetIes
and poor qUalIty seed resulnng m reduced yIeld and sometImes crop fallures Comrnumty
seed banks have been tned m EtlliopIa and Sudan but very few make an Impact at natIOnal
or regIOnal level NGOs and mtematIOnal development orgamzatlOns heaVIly asSISt these
seed banks through fundmg and techmcal support
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• The folloWIng measures are proposed for a seed secunty system

- Strong exchange of mformatlOn system among WANA Seed Network member countnes
on seed aVaIlabIlIty (crop type, vanety source, etc)

- Conductmg cooperatlve tnals on cultivars developed by ICARDA, ICRISAT, NARS and
other sources The cooperatlve tnals must be coordmated by ICARDA mcludmg
Identificatlon ofvanetIes, prepanng tnal sets, supply of seeds for tnals evaluatIOn formats,
etc

Keepmg a crop/vanety regIster book by ICARDA every year mcludmg commercIal and
pedIgree names ofvanetIes under commercIal use m the WANA RegIOn

- IrutIatmg farmer-managed seed productIOn systems for drought-prone areas by selectIng
reasonably sUitable areas for seed productIOn Farmer-managed seed systems are requrred
to operate along busmess lmes With some profits servmg localIzed farm commumtIes
EncouragIng successful farmer-managed seed systems to grow mto seed enterpnses m the
longrun

PrOVIdIng external asSIstance to develop seed qUalIty control and certIficatIon systems
along With settIng seed standards Although It Will be difficult to make SImIlar standards
for all the countrIes but rmrumum seed standards may be agreed upon to facIlItate seed
Import/export WithIn WANA RegIOn

- PrOVISIon for seed reserve stocks essentIal m each country to counteract unpredIctable
shortage of seed at regIOnal level

- EstablIshIng an adequate number ofresearch centers m drought-prone areas to asSISt m dry
land farmmg IS currently a concern m many countrIes of the WANA RegIOn.

EmphaslZlng the use of local landraces essentIal m farmer-managed seed productlon and
supply systems where unproved vanetles have not been developed

4 RESEARCH

Research actlV1tles are pursued mamly by MSc studies undertaken m the regIOn under the
supervISIOn of Seed Umt staff An MSc study m econormcs of seed productIOn was completed,
whIle another on the mformal vetch seed sector m Turkey IS In progress ThIs sectIon also
reports on long term studIes on storabIhty and germmatIOn conducted by the Umt

41 EconomICS of Wheat Seed ProductIon

A Jordaman student supported by the Seed Umt ofICARDA successfully completed an MSc
dIssertatIOn on Economics ofWheat Seed ProductIOn In Jordan Staff of the Umversity of
Jordan and ICARDAJomtly supervIsed thIS theSIS, essentIal elements ofwhIch are
summarIzed below
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4 1 1 Background

Wheat IS a major staple food crop m Jordan Up to 80 per cent ofnatIOnal wheat reqUirement
IS Imported annually, WIth the gap between domestIc productIOn and consumptIon widemng
as the country's populatIon contmues to nse Government therefore SUbSIdIzes the productIOn
of wheat as a means ofencouragmg farmers to mcrease productIVIty, and m thIS way help
reduce dependence on Imports Other attempts to maxImize productIOn from the hmlted land
resource available (arable land constItutes about 4% of total area) mclude mtroducmg new
mgh yleldmg varieties and promotmg mechamzatIOn at farm level

The Government of Jordan recogmzes seed productIOn as a fundamental means of enhancmg
food productIOn A Seed MultiplIcatIon Project (SMP), establIshed m 1982 through a
bIlateral agreement between the governments of Jordan and Germany (GTZ), IS the mam
source of certIfied seed m the country There are three locallmplementmg partners of SMP
the NatIOnal Center ofAgricultural Research and Technology Transfer (NCARTT) ofthe
Mmistry of Agnculture, whIch undertakes varIety mamtenance productIOn of baSIC seed and
qualIty control the Jordan CooperatIve OrganizatIOn (JCO), which carnes out contract seed
multIphcatIOn, proce~smg, storage, dIstributIOn and marketmg and the Umverslty of Jordan
(UOJ) which conducts seed technology research and trammg m a unit estabhshed withm the
Faculty of Agnculture

At present, small-scale farmers who use tradItIonal varIetIes and cultural practIces dommate
wheat seed productIOn natlonWIde (a fact also revealed by a survey conducted m 1990 and
reported m the Seed Umt Annual Report of 1993) There IS lIttle mformatIOn on natIOnal
effective demand for Improved seed, although It IS belIeved that current certIfied seed
productIOn does not meet actual need It IS agamst tms background that thiS study has been
formulated

4 1 2 Obzectlves

To mvestigate the effiCIency and effectIveness of wheat seed productIOn and
dIstnbutIOn m Jordan

To IdentIfy alternatIVe cost-effectIve approaches to seed productIOn

4 1 3 Data collectIOn

Secondary data on effiCiency and effectiveness ofSMP NCARTT for data on variety
development, as well as mformatIOn on area, output levels, and costs of producmg
baSIC seed, JCO for data on area, output levels, costs, and revenue from productIOn of
certIfied seed, UOJ for mformatIOn on seed qUalIty and trammg
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Pnmary data on farm-level efficiency and effectiveness fonnal questionnaires used m
mtervieWIng 100 randomly selected certified seed growers of lCO m order to obtain
mfonnatIOn on SOCIO-eCOnOtnlc charactensncs, productIOn and dIstnbution constraInts,
views on extent of success m current efforts, and Ideas on future prospects

4 1 4 Mawr findmgs

(a) Usmg Ordmary Least Squares estImatIOn for varIatIon m certIfied seed output from
growers, the followmg lInear functIOnal fonn was establIshed between seed output
(dependent varIable) and specified explanatory vanables

t-values

R2 =78%

F;.-l n-k =113 5

where
SEED
AGE
EDUC
AGEXP

SEED = 28 69AGE +9 8lEDUC + 14 35AGEXP
(2 8) (2 2) (5 9)

= QuantIty of certified seed produced by grower
= Age of seed grower
= EducatIonal level of seed grower
= Number ofyears of agncultural expenence

Nearly 80 per cent of the variatIOn m seed output can be 'explamed by the vanables AGE
EDUC and AGEXP The explanatory power of these vanables IS demonstrated by sigruficant
values of the test statIstIcs t F and correctIve coeffiCIent ofdetermmatIOn The specificatIOn
shows that educatIOnal background, age and years ofexpenence m crop productIOn are
Important factors, which determme the effiCIency and effectiveness of seed growers The
thesIs presents and discusses these factors as Important conSIderatIOns m selectmg growers
for seed multlpltcatIOn

(b) Contract seed productIOn m Jordan IS found to be carned out mainly on a part tIme basiS
by growers who also denve additIOnal mcome from vanous types ofoff-farm ventures

(c) Many of the growers multIply seed eIther on their own holdmgs or m jomt
ownershIp for whIch much of the labor comes from the family household, famIly size (actIve
members Within the household), therefore, seems to be an nnportant factor

(d) The growers, on the whole practIce crop rotatIon based on a seed - fallow - seed
system There IS ltttle sharecroppmg or cash rentIng offarmland, partICularly due to
the fact that the cost of leasmg land IS rather htgh because ofthe benefits asSOCiated
With cash crops such as tobacco and omons

(e) Despite a substantial amount of government subSIdy, seed productIon under the
Seed MultIplicatIon Project seems barely profitable as judged from the denved mean
Benefit-cost ratIo of I 2 The ImpltcatIons of this m tenns ofthe current government
policy ofWithdraWing subSidy on seed-related mputs are discussed
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(f) In denvmg the total cost ofproductIOn for certIfied seed, the values ofphYSICal
mputs such as basIc seed, fertlhzer and herbIcIde tend to remam constant because the Mlillstry
ofAgnculture fixes the pnces ofthese Items The costs of dlstnbutIOn and marketmg however,
appear most vanable smce these components are not subject to control and depend mamly on
the SIze ofproductIOn and the dIstance from the farm to the pomts ofsale

(g) Total mcome earned by the growers compnses revenue denved from the sale of
not only clean seed, but straw as well, and hence many farmers prefer the wheat vanety,
Houram 27, because of ItS slffillanty to tradItIOnal vanetles m terms of hIgh straw Yield and
palatablhty

(h) Judgmg from a survey of seed growers, constramts faced In contract grOWIng
generally mclude those related to low yIelds, hIgh mput pnces, hIgh marketmg costs, llntlffiely
avmlabillty of mputs, admIXtures m the seed, and a lack of rellable seed testmg that could help
Improve problems associated With seed qUalIty

(1) FInally the study presents an alternative seed production strategy based on
contract productIOn In areas of hIgher potential smce thIS enables the production of cheaper and
good qUalIty seed

4 2 Vetch seed productIon wIthm the mformal sector 10 Turkey

A staff member from the Central FIeld Crops Institute IS studymg at the Umverslty of Ankara to
mvestigate the Informal vetch seed supply m Central Anatoha Imtial contacts were made With
the extenSIOn staff to seek asSIstance m Implementing the survey m Polath and Cubuk COllntles

4 2 1 Polatll County

A prehmmary mtervlew was made With extenSIOn staff to gather general mformatIOn about the
COllnty and the farmers DIfferent extensIOn methods were used, but the staff observed that
demonstratIOn tnals were most effectIVe The demonstratIons were conducted m five dIfferent
VIllages and thIS stImulated demand for vetch seed m the area

4 2 2 Cubuk County

Based on the survey of seed merchants and mtervlew With extenSIOn staff, a short llst of VIllages
that produce vetch has been formally selected for the survey The survey on vetch seed supply
Will be conducted In March 1997
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4 3 Momtormg germmatlOn of seed dunng long-term storage

TIns sectIon reports on two expenments desIgned to study the germmatIOn capacIty of seed
stored over a long tIme m the ICARDA seed store

4 3 1 Expenment 1 The effects ofwater and nItrogen on germmatIon capacIty

The amount and dIstrIbutIon of ramfall are frequent constramts to crop productIOn actIvItIes m
dry areas of WANA It IS expected that crops grown under varymg stress condItIOns exhtblt
dIfferences m seed qualIty The ObjectIve of these expenrnents m wheat was to assess the effect
of dIfferent levels of water and mtrogen avaIlable dunng plant growth on (1) seed SIze, (11)
germmatIOn (m) seed Vigor, (IV) field emergence, (v) yIeldmg capacIty m the next season, and
(VI) storabilIty Results of the effects on seed SIze germmatIon, seed VIgor field emergence, and
yleldmg capacIty have been publIshed m prevIOUS Annual Reports ThIs report consIders the
effects on storabilIty

4 3 I I Methods

To study the mfluent-e of dIfferent water and nItrogen levels seed was harvested m two
consecutIve seasons (1989/90 and 1990/91) from a lme source lITIgatIon expenment m whIch
dIfferent plots recelVlng varymg amounts of water dependmg on the dIstance from the water
source The seed was threshed, cleaned and stored under ambIent condItIons In the laboratory
and germmatlon was assessed at 6-month Intervals The mean condItIOns In the store durmg
WInter and summer penods were 50% 85%,45% - 65% (relatIve humIdIty) and 3°C - l5°C
28°C - 40°C (temperature) respectIvely Two vanetIes of wheat (Cham 1 and Cham 4) were
studIed The expenments were based on the applIcatIOn of 5 levels of water (Wo = raInfed WI,
W2, Wo W4 and Ws = 20% 40%,60% 80% and 100% water balances respectIvely), and 3
levels of mtrogen (No N1 and N2 = 0 kg N/ha, 50 kg N/ha and 100 kg N/ha respectIvely) All
seed samples for both expenments 1 and 2 had an mltlal mOIsture content ofabout 10%

4 3 I 2 Results

Results of the Influence of dIfferent levels of water and nItrogen on germInatIOn capaCIty are
presented In Tables 3 and 4
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Table 3 Influence of different water levels on germmatIon ofwheat seed

Months after Water level
harvest Wo WI W2 W3 W4 Ws Mean
Cham \

1989/90
6 953 925 933 920 928 913 927
52 875 858 850 888 850 830 859
88 805 823 800 830 8\ 5 870 824

\990/91
7 973 973 950 933 947 847 937
40 920 933 753 753 800 500 777
76 935 950 847 840 903 7\ 5 865
Cham 4

1989/90
6 983 955 968 953 975 968 967
52 9\ 8 898 910 878 9\ 5 832 892
88 850 850 875 875 845 865 86

\990/91
7 987 963 967 953 973 833 95 \
40 9\ 7 937 927 880 900 735 883
76 920 900 907 9\ 7 883 780 885

Table 4 Influence of different mtrogen levels on germmatlon ofwheat seed

Months Nitrogen level
after
harvest No Nt N2 Mean
Cham \

\989/90
6 933 955 917 927
52 843 873 8\ 8 857
88 825 805 795 824

\990/9\
7 940 957 925 937
40 777 802 752 777
76 9\ 0 837 850 866
Cham 4

\989/90
6 972 958 960 967
52 857 873 903 892
88 838 858 855 866

\990/9\
7 942 960 952 951
40 893 914 870 89 \
76 934 908 850 897
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Results of Ordmary Least Squares lInear regressIOn of genmnatton as dependent vanable and
months of storage as Independent vanable are shown m Table 5 for water and In Table 6 for
illtrogen For sImplIcIty, only the effects of Illlillmum and mronmum levels of treatments for
both water and illtrogen are consIdered

The folloWIng lInear reiattonslup IS used for estImatIon

G ==a -bT + U

where G == genmnatton capacIty In % (dependent vanable)
a == Intercept tenn
b == slope tenn or coefficIent oftune
T == tIme (months after harvest)
U == error tenn

2The test statIstICS used to assess the levels of sIgmficance are t F and adjusted R

Table 5 Ordmary Least Squares estimation for dlffermg water levels

Dependent vanable IS germmatlOn percentage
10 observations used for estimatIOn from 34 to 88 months after harvest

Harvest year 1989/1990 199011991

Variety Cham 1 Cham 4 Cham 1 Cham 4
Water level Wo Ws Wo Ws Wo Ws Wo Ws

Regressor TIme (T)
CoeffiCient 01232 00587 01579 01172 00408 01410 00839 01435
t Statlstlc 25347 10972 38254 17276 18442 07508 21374 17274

F StatIstIc 64248 12038 14633 29845 34010 05636 45687 29839
Standard error 26496 29150 22492 36963 12059 10 2359 21402 45284
Adjusted R2 03760 00221 06024 01807 02106 00510 02839 01806

Table 6 Ordmary Least Squares estimatIOn for dlffermg mtrogen levels

Dependent vanable (s germmatlOn percentage
10 observatIOns used for estimatIOn from 34 to 88 months after harvest

Harvest year 1989/1990 1990/1991

Variety Cham I Cham 4 Cham I Cham 4
NItrogen level No IN2 No lN2 No l N2 No lN2
Regressor TIme (T)

CoefficIent 01362 02105 01692 01315 0017 01359 00167 01431
t Statistic 44960 29033 44612 33522 01778 15550 04135 44016

F statistIC 202140 84291 199022 112375 00316 24181 01710 193744
Standard error 16505 39514 20681 21381 52015 47613 21967 17721
Adjusted R 06810 04522 06774 05322 01206 01361 01015 06712
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Figure I shows plots of residual and fitted/actual values for relatiOnshIps between germmation
and time of storage which show the best goodness offit for water (Cham 4 Wo 1989/90) and for
rutrogen (Cham 1No 1989/90) In both cases the reSidual plots show a random scatter of pomts
about the mean while the fit plots show a close fit between fitted and actual values of
germmatiOn capacity These prOVide further support to the slgmficant values of the test
statistiCS given In Tables 5 and 6 and that the hnear speclficatlOn IS acceptable

Figure 1 ReSidual and Fit Plots for varymg levels ofwater and nItrogen
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(IV) FIt Plot for Varymg Levels of NItrogen Cham 1 No (1898/90)
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4 3 I 3 D1SCUSSlOn

As expected, the gennmatIon capacIty of seed kept m storage gradually declmes WIth tIme
regardless of the crop, varIety or the levels of water and rutrogen fertIlIzer applIed dunng the
growth of the crop Tlus result IS continned m all cases by negatIve coefficIents of the
varIable, TIme (months after harvest) An attempt IS made USIllg the results oftlus study to
detennIlle the extent to wluch the rate of declIlle III gennIllatIOn can be explaIlled by
dIfferences III the levels of water and llltrogen

Effect of water
BeSIde Cham I (1990/9 I), the declIlle III gennmatIOn WIth time III all cases IS more sIglllficant
for seed grown under raImed condItIOns (Wo) than for seed grown under hIgh water balance
(W5) as Judged from the sIgmficant levels of t F and adjusted RZ test statIstics (Table 5)
Tlus means that seed grown under W5 condItIOn tends to declIlle less m gennmatIOn dunng
storage compared to seed grown under Wo condItIOn A possIble explanatIon for thIS findmg
IS that hIgh water balance supports the development ofmore VIgOroUS and mature seed, whIch
tends to last longer III storage

Levels of SIgnIficance III the test statIstIcs also mdicate that for seed from both years Cham 1
mamtaIlls hIgher levels of germmatIOn dUrIng storage than Cham 4 Durum wheat IS
generally regarded as more susceptIble to mechanICal damage than bread wheat because of
lImIted protectIOn gIven to the coleoptIle, whIch negatively affects the gennIllatIon capaCIty
However, the results of tlus study show that for seed of comparable gennmatlOn capaCIty,
durum wheat (Cham 1) maIlltaIlls gennIllatlOn better dunng long tenn storage than bread
wheat (Cham 4) Damage to the coleoptI1e III durum wheat may therefore be a cruCIal factor
III post harvest handlIng, but not so much durIllg storage

Effect of llltrOgen
The results for seed grown durIllg 1989/90 IlldIcate that the rate of declme III gennIllatlOn IS
less at Nz than at No for both Cham 1 and Cham 4 As III the case of water, thIS IS probably
assocIated WIth the development of more VIgOroUS seed at lugh nutnent or llltrogen levels At
No, both Cham 1 and Cham 4 show more or less the same rate of declIlle III gennIllatIon WIth
time However, at Nz Cham 4 shows a margIllally lugher rate ofdeclIlle III gennIllatIon, but
not sIglllficant enough to draw a general conclUSIOn that Cham 1 stores better than Cham 4
under these condItions On the whole, the results for 1990/9 I seem less convIllcIllg III

eXplaIlllng the drop III gennmatlOn WIth time for seed grown under VaryIllg llltrogen levels
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BeSIdes Cham 4 at N2, the declme m germmatlOn with tIme IS not slgmficant m other cases
regardless of the level ofmtrogen

4 3 1 4 ConclusIOn

ThJ.s study has establIshed a relatIOnship between storablhty ofwheat seed and the levels of
water apphed dunng the growth of the crop A ~Imllar clear relatIOnship could not be
developed m the case ofmtrogen fertIhzer It has also been shown that Cham 1 (a durum
wheat variety) mamtams germmatIon capacity better m storage than Cham 4 (a bread wheat
variety)

4 3 2 Expenment 2 Effect of seed treatment

Seeds from different sources are kept m the ICARDA seed store and some over a long period
of tIme ThiS expenment discusses the results of an expenment deSigned to study the change
m VIablhty of seed kept m the store over the penod of 8 years for treated and untreated seeds
of varietIes of wheat, barley and lentil

4 3 2 1 Methods

Treated and untreated seed samples oftwo bread wheat varietIes (Cham 4, Sen 82), one
durum wheat vanety (Cham 3), one 6-rowed barley variety (RIhane 03), two 2 rowed barley
varieties (Tadmor, FaIz), and one lentil variety (Idleb 1) were stored mJute bags under
ambient conditIOns m the ICARDA seed store The wheat and barley varietIes were treated
With the fungiCide, Vltavax 200 (carboxm and thlram), whIle the lentIl variety was treated
With the fungiCide, Benlate (benomyl) and the msectIClde, Actehc (penmlphos methyl)
Standard germmatIOn was tested on all samples at SIx-month mtervals

4 3 2 2 Results

The change of germmatIOn over tIme IS Illustrated m Figure 2 As m sectIOn 4 3 2, the results
are tested for goodness of fit usmg Ordmary Least Squares estimatIOn methods With
germmatlOn capacity as dependent variable, and tIme (months of storage) as mdependent
variable The slgmficance levels of the test statIstICS (t, F, SE and adjusted R2

) are shown In

Table 7
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Figure 2 (a) - (g) Seed Viability dunng long-term storage
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(d) Barley - Tadmor
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(g) LmtiI- IcDeb 1
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Table 7 Ordmary Least Squares estImatIOn for samples of treated and untreated seed

Dependent vanable IS germmatIon percentage
10 observatIOns used for estimatIOn from 46 to 100 months after harvest

Test statistics
Coefficient of T t value ofT F value Standard Error Adjusted R2

Untreated Seed
Wheat Cham 3 01636 19410 37674 45944 02352
Wheat Cham4 06576 -44118 194636 81229 06723
Wheat Sen 82 04232 24579 60412 93841 03590
Barley - Falz 07515 48058 230958 85222 07156
Barley - Tadmor 03859 3 II 15 96812 67584 04910
Barley RIhane 03 01586 24275 58927 35603 03522
Lenttl Idleb 1 02404 I 1287 12739 116079 00295

Treated Seed
Wheat Cham3 02374 28967 83909 44659 04509
Wheat Cham4 07616 37109 137709 I I 1850 05866
Wheat Sen 82 08172 51440 264603 86575 07388
Barley - Falz 06515 83742 701264 42400 08848
Barley - Tadmor 06667 77904 606817 46637 08690
Barley RIhane 03 03990 24875 61875 87414 03656
Lentil Idleb 1 I II II 47587 226454 127247 07063

FIgure 3 shows plots ofresIduals and fitted/actual values of the relatIOnshIps between
gennmatlOn and tIme ofstorage for treated seed of barley (vanety Fmz), whIch shows the best
goodness of fit As m sectIon 4 3 2, the resIduals agam show a random and unsystematIc
behavIOr, and the fit plot shows a close fit between fitted and actual values of gennmatIon
capacIty
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Figure 3 Residual and Fit Plots for Barley (FalZ) treated seed
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4323 DzscusslOn

It can be seen from Figure 2 that for nearly all crops and vaneties the level of germmatlOn IS
kept more or less at the same levels up to 58 months of storage, after WhICh there IS a
progressIve declme The pattern of declIne varies wIth crop and variety, but also depends on
whether the seed IS treated or not

For both treated and untreated seed of wheat, Cham 3 (durum wheat) mamtams germmation
capacIty better dunng storage than Cham 4 and Sen 82 (bread wheat) Tllis result IS sundar
to that In the case of the expenment on storabIlty of wheat In sectIOn 43 In the case of
barley the 6-rowed varIety (Rlhame 03) stores better than the 2-rowed varIeties (Fmz and
Tadmor) The reason for thiS IS not clear although It IS possIble that dIfferences m the levels
ofdormancy between the two types of barley may playa part
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In almost all cases the rate of decline m germmatIon IS more significant for treated seed than
for the correspondmg untreated seed ThiS effect IS eVident partIcularly m the case of the
lentIl varIety, Idleb

4324 ConclUSIOn

As m the case of the study on storabilIty of wheat, thIS expenment shows that seed of durum
wheat mamtams germmatlOn better dunng storage that the bread wheat varIetieS studied
Furthermore, regardless of the crop or variety, treated seed tends to decline more slgrnficantly
In genmnatlOn durmg storage than untreated seed

5 TRAINING

The Seed Urnt has strong lInks and collaboratIve actIVItIes With the natIOnal seed programs m
wluch human resource development IS one of the major components TraIrnng remaInS an
ImportwIt tool for strengthemng natIOnal seed systems A Wide range of traInIng courses were
deSIgned and offered through regIOnal sub regIOnal and m-country courses to mcrease the
competence of people workIng at vanous dec1Sl0n-malang levels, these are summanzed m
Table 8 The courses are meant to enhance knowledge and expertIse amongst techmclans and
technIcal managers m natIOnal seed programs

The Seed Urnt has also contmued explormg new strategIes and IS shIftIng emphasIS to traIn-the
traIners approach to make trwnmg more effectIve and sustaInable It IS mtended to strIke a
balance between regIOnal and m-country courses Most up stream, management and traIn-the
tram courses WIll be held at regIOnal or sub-regional level whereas technIcal courses mcludmg
follow-up courses Will be offered at the natIonal level

51 RegIOnal Tram-the-Tramers Courses

Past expenence clearly showed an mcrease m trammg requests from natIOnal programs on
speCIalized tOpiCS ThIs large demand can be better met through traIn-the-trwner courses With an
ultimate ObjectIve of decentrallZlng traIrnng to the natIOnal programs

The pnmary step m the traIn-the traIners approach IS to select subject matter speCIalists as
traIners from natIOnal programs for proper traIrnng at the lIDtlal mother course conducted by
the Seed Urnt The traIners are ill turn expected to organIze follow up courses on the same
subject matter m their respective countries to help dIssemmate technIcal and practical
knowledge acqurred dunng the maIn course It IS antICIpated to gradually decentralIze and
encourage NARSs to playa major role ill traImng
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5 1 1 EconomIcs o(Seed

In VIew of pnvatlzatlon efforts by seed programs m WANA there is a growmg need for staff to
acqwre knowledge, slalls and technIques ill order to analyze and design seed dehvery systems
winch are cost-effective and more sustmnable A Otrmn-the-trmnersO course m econOIDlCS of
seed productlon was organiZed ill cooperatiOn With the GTZ Seed Project (Egypt) from 29
September to 10 October 1996 ill ICARDA, Aleppo, Syna The obJectlve of the course was to
trmn natiOnal staff m appropnate techmques m seed system analySiS The course compnsed
tOPICS covenng four broad areas, WhICh constItute the seed system analysIs (a) techmcal
aspects, (b) mstltutlonal, organIzatiOnal and managenal aspects, (c) financIal and commercIal
aspects, and (d) economIC, socIal and environmental aspects Lectllres have been desIgned and
compiled mto a comprehensive gUide book (draft) on the economICS of seed productiOn for use
by field staff, supervIsors and managers ill the natiOnal seed programs, as well as a gmde for
pohcy makers Formal lectures were supplemented by group tasks and presentatiOns on selected
country case studies \'lith the aim of strrnulatlng discussiOns and shanng of expenences durmg
wluch very useful and mnovatlve ideas were generated

Fourteen partICIpants from rune countnes (Algena, Egypt Etluopla Jordan Morocco, Pakistan,
Sudan Syna and Yemen) attended the course It is expected that some partICIpants Will orgarnze
ill theIr respective countnes follow-up courses durmg 1997 and 1998

5 1 1 In-country Tram-the-Tramen Courses

The second follow up course m legume field mspectlon methodology was conducted from 24 to
28 March 1996 In Egypt The course was orgaruzed at two locatlons Sakha and SIds, m
cooperatIon With the Central AdmirustratlOn tor Seed Testmg and Certlficatlon (CASC) and the
German Agency for TechnIcal Cooperatlon (GTZ) Twenty-rune field mspectors and qualIty
control officers from 13 governorates attended the course, wluch covered legume field
mspectiOn methodology, varlet) mamtenance, vanet) descnptiOn and Important seed-borne
dIseases EmphasIs was gIven to the detectiOn and IdentificatiOn of faba bean VIrUS diseases
dunng field mspectlon and laboratory seed testmg The eIght 'trmners', who attended the 1994
natIonal 'tram-the tramer' course, took the lead m coordInatlng the course, dehvenng lectllres
and conductmg practlcals With mmtmal aSSIstance from semor staff of CASC, GTZ and
ICARDA

5 2 Regular Courses

Apart from the trainer courses, the Seed Vmt contmued to orgarnze some regular courses based
on the need of natIonal seed programs m the regIon The vanety descnptiOn course appeared to
be relevant as some WANA countnes are consIdenng implementmg plant variety protectIon and
breeder's nghts However, success depends on detalled technIcal know how for descnptlons of
the crops to be protected
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52 1 Morphological Varzety Descrzptzon

The morphological vanety descnptlOn course was orgamzed m Apnl 1996 at ICARDA
headquarters m response to strong demand from the natIonal seed programs The course focused
on descnptlon of major cereals and legumes and to a lesser extent on pasture and forage crops
The tOpiCS covered mclude breedmg methodology, vanety mamtenance and charactenstics for
vanety identlficatlon as well as issues of plant vanety protectiOn and breeder's nghts Moreover,
expenmental deSigns data collectlon, statlstical analysIs and the use of computers m vanety
descnptlon were also covered The lectures were augmented by practlcal sessions m the field,
laboratory and data handlmg on computers

15 partIcipants attended the course from 14 countrIes, whIch are at dIfferent stages of vanety
descnption actlVltles They came from Aigena (2), Egypt, EthIopia, Iraq, Jordan, Lebanon,
LIbya, Morocco, Oman, PakIstan, Syna Sudan, Turkey and Yemen

5 3 In-Country Courses

Sometlffies the Seed Urnt receives speCIal requests from natIOnal programs whIch are taken as
the basIS for orgamzmg m country courses Such courses are focused on technIcal Issues and
are practIcal-onented In addItiOn, other m-country courses are orgamzed as follow up to the
tram-the tramer courses conducted at ICARDA

53 1 General Seed Technology

In Iran government poltcy has encouraged a substantlal mcrease m seed demand for dIfferent
crop vanetIes where the need for skIlled staff becomes necessary to expand the natIonal seed
program The Seed Urnt was requested to orgamze a seed technology course, the first With the
natIonal program of Iran m close cooperatIOn With Agnculture Research, EducatIOn and
ExtenSIOn OrganizatIon (AREEO) from 6 14 July 1996 In Merageh Iran The course was
deSIgned to tram partlcipants m general seed technology WIth partIcular emphasIS on cereal and
legume crops covenng dIfferent aspects of seed program components vanety development
testIng evaluatiOn, release and maIntenance seed productIOn, proceSSIng, and storage seed
marketIng promotIOn and distrIbutIOn, and seed qUalIty control PartIcular emphasIS was also
gIven to vanety descnptlOn seed-borne diseases and seed health testIng Theoretlcal lectures
were supplemented With practical seSSIOns and demonstratIOns

The course was attended by 17 partiCipants, eight from the Seed and Plant Improvement
Instltute and rune from the Dry Land Agnculture Research Instltute (DAR!) All partiCipants
were staff of agncultural research centers (vanety development, maIntenance and ehte seed
productiOn) or the seed certlficatlon and quality control servIce
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Table 8 Trammg courses m 1996

Course type and tOPIC Date LocatIon No of
partIcIpants

RegIOnal Tram-the-Tramer Course 29 September Aleppo, Syna
EconomICS of Seed ProductIOn 10 October 14

In country Tram the Tramers Course
Legume FIeld InspectIOn Methodology 24-28 March 'Sahka& 29

SIds, Egypt
RegIOnal Course
MorphologIcal VarIety DescnptIOn 15-25 Apnl Aleppo Syna 15

In country Course
General Seed ProductIOn 6- 14July Merageh, Iran 17

IndIVIdual Trmling
Seed Testmg 15-27 June Aleppo, Syna 1

Trmnmg Workshop
Referee Seed Testmg 21-25 January Amman 18

Jordan
Trammg Semmar
Legume Seed ProductIon 5-16 May Aleppo,Syna 15

5 4 Short-term IndlVldual Trammg

5 4 1 Seed Testing Techmques

From 15 to 27 June 1996 a postgraduate student from the UruversIty of Jordan was glVen a two
week trmrung m seed testmg techruques as part of her MSc course work The trmrung covered
testmg seed for mOIsture, punty, gennmatIOn (mcludmg donnancy treatment), and VIgor, usmg
saInples ofWlld wheat (Tntlcum dlcoccoldes) collected from dIfferent locations m Jordan The
seed testmg rules of the InternatIOnal Seed Testing ASSOCiatIOn (ISTA) were explamed and
demonstrated durmg practical sessIOns

5 5 Trammg workshops and semmars

Dunng 1996 one trammg semmar one trmrung workshop and one follow-up semmar m seed
technology were orgaruzed
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5 5 1 Workshop on Referee Seed Testmg

The WANA Seed Network aIms at promotmg mter-regIOnal seed trade among member
countnes, and referee seed testmg IS one of ItS regular actlVltIes wluch IS coordmated by
Morocco In 1994 and 1995, wheat and lentIl seed samples were tested by seed testmg stations
ofmember countrIes to momtor the accuracy of results from dIfferent laboratones

The Network Secretanat m cooperatIOn With the Urnverslty of Jordan and The Seed
CertificatIOn and QUalIty Control Department m Morocco orgarnzed the Trammg Workshop on
Referee Seed Testmg for heads of seed testmg statIOns from 21-26 January 1996 In Amman,
Jordan Dunng the workshop the lustory, procedures and pnnclples of seed testmg and referee
testmg were discussed The WANA referee test results were reVIewed m an effort to hannornze
the procedures Apart from lectures and practlcals on punty and gennmatIon, the partIcIpants
were also llltroduced to sources of vanatIOn In test results In punty seSSIOns, proper
IdentificatIon of seeds was emphasIzed, whereas m germmatIOn seSSIOns, the focus was on
phYSIOlogy of gennlllatIOn, seed donnancy and seedllllg abnonnalltles The use of tolerance
tables m seed testmg III general and m referee testmg III partIcular was also dIscussed m detaIl

18 participants representmg the seed testmg laboratones of 12 member countnes who
participated In the referee testIng attended the workshop namely Algena, Cyprus Egypt,
Etluopla Iraq, Jordan Lebanon, Oman Turkey Tumsla Syna and Yemen

5 5 2 Tralnmg Semmar on Legume Seed Productwn

Legumes play an Important role In the agnculture of WANA as a source of food and feed, and
as a break crop to mamtam soIl fertilIty However, compared to cereals the legume seed
Industry IS very much constraIned by hIgh producnon costs lack of mecharnzatlon lugh disease
mCIdence and lImIted aVaIlabIlIty of Improved vaneties

A Trmnmg SemInar on Legume Seed ProductIOn was orgarnzed from 5 16 May 1996 at
Aleppo Syna It was deSigned to dISCUSS Important aspects of legume seed supply relatIng to
vanety development evaluation, release, descnptIOn and maIntenance seed productIOn,
processmg storage, seed marketmg and dlstnbutIOn and qualIty control The traImng semmar
focused on the status and constraInts at each level from natIOnal and regIOnal perspectIves The
role of fonnal and mfonnal seed sectors were dIscussed by lookmg mto different optIOns for
seed programs development and the lmkages that are necessary for effectIve legume seed supply
to fanners

The semmar was partICIpatory and all that attended gave presentatIOns on the status and
constraInts of legume seed mdustry m theIr respectIve countries Moreover group seSSIOns were
held to exchange VIews and share expenences m legume seed production and supply The group
made recommendatIOns, WhICh were mtended for Wider CIrculatIOn to national programs m the
region

FIfteen staff from dIverse research and seed productIon organIzations attended the trammg
semmar They were seed program managers sernor seed producnon officers and agncultural
research officers from the nanonal programs of Algena, Egypt (2), Etluopla (2) Iran, Jordan,
Lebanon, LIbya Morocco (2) Pakistan, Sudan (2) and Syna
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5 5 3 Seminar In Seed Technology

Over the years, the Seed Umt of ICARDA has deSIgned a Wlde range of trmmng opportumtIes
through mternatIOnal, regIOnal, sub-regIOnal and m-country courses for seed sector staff m the
regiOn Such courses have benefited over 1,000 staffWlthm and beyond the WANA regiOn A
Semmar m Seed Technology was orgaruzed for participants of ICARDA seed courses from
1985-1995 After thorough selectIOn, 28 former partIcIpants workmg Wlth pubhc, pnvate and
NGOs m the seed sector were mVlted to attend the semmar to share theIr expenences The
partIcIpants represented 12 countrIes Wlthm the WANA regIOn (Egypt, EthIOpIa, Iran, Iraq,
Jordan, Libya, Morocco Pakistan, Sudan Syna, Turkey and Yemen) and 4 from Sub-Saharan
AfrIca (Kenya, Tanzarua, Uganda and ZambIa)

The mam purpose of the semmar was to bnng together former partICIpants of ICARDA seed
courses to (1) assess past achIevements through theIr contrIbutiOn to the natIonal programs, (2)
mcrease awareness of new developments m the seed sector, and (3) dISCUSS future strategIes for
seed sector development The semmar was based on key presentatIOns on formal and mformal
seed sector Several tOpICS were addressed on formal and mformal approaches m plant genetIc
conservatIOn, vanety development and seed supply Issues, and how to operate an mtegrated,
sustamable effiCIent and cost-effectIve seed supply systems PresentatIOns from publIc sector,
pnvate sector and NGOs generated mterestIng Ideas and VIgorous dISCUSSIOns The dISCUSSIOns
resulted m recommendatIOns addressmg polIcy, mstItutIOnal, technIcal and regulatory Issues
WlthIn the perspectIve of developmg seed programs It IS expected that the proceedmgs of the
semmar wIll be publIshed m 1997

5 6 Trammg Matenal Development

5 6 1 Seed ProductIOn Manual

A new seed sCience and technolog} manual was published based on matenals developed for a
course organIzed m 1993 for acadelllic staff m agrJcultural unIVerSItIes of WANA The manual
replaces the seed productIOn technology manual preVIOusly used as a resource book by the Umt

5 62 AudlOtutorzal on Seed Processmg

The Seed Umt m collaboratIOn WIth the InternatIOnal LIvestock Research Institute (ILRl)
developed an audIOtutonal on seed processmg thIS has a set of shdes and resource book
explmnmg the pnnclples of seed processmg

6 PRODUCTION OF EARLY GENERATION SEED

The Seed Umt IS responSIble for productIon of quality seed of prolllismg lInes and vanetIes of
ICARDA ongm for dIstnbutIOn to NARS for research purpose or natIOnal seed programs to
mltIate seed multlphcatIOn of released vanetles The seed productIon fields as well as the
processmg and laboratory faclhtIes are also mtensIVely used for practIcal trmmng of staff from
the natIOnal seed programs
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6 1 Seed multIphcatlOn

The quantIty of dIfferent seed categones produced m 1996 IS mdIcated m Table 9 and
summanzed m Table 10 for the penod 1988 to 1996 From the total of 31 2 tons of seed
produced dunng 1996, 02, I I, 13 5 and 164 tons are Breeder, Pre-basIc, BasIc and QualIty
Seed, respectIvely Cereals With 24 5 tons and legumes With 6 7 tons are representmg 78 6% and
21 4%, respectwely

Table 9 Quantity of seed harvested (kg) per seed category m 1996

Crop
Seed category Wheat Barley ChIckpea Lentil MedIc Vetch Total
Breeder 100 30 65 20 20 235
Pre basIC 680 390 1070
BasIC 4700 8500 345 13545
Qualtty 8765 1750 850 3125 Il50 745 16385
Total 13565 10960 1260 3535 1170 745 31235

Table 10 QuantIty of seed produced (ton) durmg the perIOd 1988 to 1996

Seed Year
Category 1988 1989 1990 1991 1992 1993 1994 1995 1996 Total
Breeder 1 5 04 03 05 02 25 o I o1 02 58
Pre baSIC 6 I 87 68 37 02 09 1 1 275
BasIC 43 17 216 97 6 126 135 847
CertIfied 178 68 92 338
QUalIty 79 25 74 145 21 1 152 197 102 164 2085
Total 805 31 5 207 388 644 342 352 238 312 3603

6 2 Seed processmg

A 1-ton/hour seed processmg IS used pnmanly to clean seed produced by the Urnt m addItIOn,
the plant IS used to clean and treat seed produced by other ICARDA commodIty programs In
1996, a total of 2826 t of seed was cleaned, compnsmg 364 t for the Seed Urnt, 201 2 for
ICARDA breedmg programs, and 45 0 t as a servIce to the General OrgamzatIOn for Seed
MultIpltcatIOn (GOSM), Syna The amount of seed processed smce 1988 IS gIven m Table 11
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Table 11 Quantity of seed processed (tons) dunng the penod 1988 to 1996

Year

1988 1989 1990 1991 1992 1993 1994 1995 1996 Total

Seed Dmt 806 31 5 208 420 657 350 293 282 364 3695

ICARDA programs
Cereal 0 16 58 03 18 288 32 115 330 86

- PFLP 3 1 43 18 89 147 56 190 50 62 686

- Legume 105 65 167 18 1 127 425 11 0 139 309 1628

FRMP 162 201 255 354 339 451 185 138 189 2274

- StatlOn op 216 64 290 476 757 1230 1160 1761 1122 7076

Sub total 132 704 996 1523 2045 2800 1970 2485 2376 16219

GOSM (Syria) 0 0 1083 2187 947 2062 400 1521 450 865

Total 132 704 2079 3710 2992 4862 2370 4006 2826 24869

6 3 Seed distribution

In 1996, a total of 36 9 tons of seed were dlstnbuted leIS 5 tons of wheat seed 17 9 tons of
barley seed, 1 6 tons of lentil seed, I 3 tons of cluckpea seed 0 6 tons of vetch, and 0 06 tons of
medic seed (Table 12) for the followmg purpose~ (I) for next year's plantmgs of the Seed Dmt
(14 tons), (2) to NARS m ICARDA regIOn (16 tons), and (3) for research and large scale
testmg purposes (33 9 tons) Table 13 shows the amount and destmabon of seed durmg the
penod from 1988 to 1996

Table 12 Quantity of seed dlstnbuted (tons) m 1996
Crops

DestmatlOn Wheat Barley Lentil Chickpea Vetch MediC Total
Seed Dmt 020 045 030 033 008 001 137

NARS 025 085 035 013 0 0 1 58
Research 1500 1660 095 080 055 005 3395
Total 1545 1790 160 126 063 006 369

Table 13 QuantIty of seed distributed (tons) durmg the period 1988 to 1996
Year

DestmatlOn 1988 1989 1990 1991 1992 1993 1994 1995 1996 Total
Seed Dmt 23 14 1 1 32 24 2 1 2 3 1 4 18
ReglOn 236 58 147 94 278 8 1 47 1 16 967
GOSM1 26 09 02 6 4 38 175
Research 143 69 79 85 141 213 166 175 35 1421
ICARDAfarm 34 44 1 1 14 04 04 07 01 119
Farmers 111 23 134
Total 573 21 7 248 227 507 358 27 21 5 38 1 2996

J GOSM General Orgamzalton for Seed Multiplication Syria
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6 4 Seed Quahty Control

The qualIty of all seed produced, processed and stored IS carefully morntored In the seed-testIng
laboratory before distnbution Tlus is to ensure that the seed dtstnbuted is of a good quality
Moreover seed testIng was also carned out for research, vanety descnption work and other
purposes In 1996, 1837 samples were analyzed to morntor the qUality of the seed produced,
stored and distnbuted (Table 14) The tests carned out mclude vanetal punty usmg phenol test
(113 samples), phySical punty (237 samples), specific weight (246 samples), mOisture content
(57 samples), genrunation (1071 samples), and Vigor (113 samples)

Table 14 Number of seed samples tested dunng the perIOd 1988 to 1996

Year
Test 1988 1989 1990 1991 1992 1993 1994 1995 1996 Total

Variety punty 304 165 178 117 125 84 302 108 113 1496
PhysIcal purity 158 283 149 28 70 106 166 102 237 1299
Seed weight 802 883 335 54 48 246 2368
MOisture 8 148 178 143 153 26 20 65 57 798
GenrunatlOn 290 822 531 1069 833 1018 1005 1169 1071 7808
Vigor 21 356 68 1001 261 113 1820
Total 760 1418 1859 2596 1584 2289 1802 1444 1837 15589

6 5 Other services

The seed clearung laboratory became operative m 1990 and has ever been extensively used
smce then for a service to ICARDA's commodity programs In 1996, the Genetic Resources
Urnt (GRU) cleaned a total of 6930 samples compnsmg 3292 of Tntlcum spp, 2038 of Czcer
spp 1600 of Lens spp (Table 15) Flfty-five samples of barley and 62 samples of Trifolium
were cleaned for the respective germplasm programs

Table 15 Number of samples cleaned lD the seed processmg laboratory ID 1996

ICARDA Program
GenetIc Resources UnIt (GRU)

Pasture, Forage and Livestock Program (PFLP)

Germplasm Program (GP)

Total
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Crops
Tntlcum spp
elCer spp
Lens spp

Barley

Wheat
Barley

Samples cleaned

3292
2038
1600
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21
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7 PUBLICATIONS, STAFF AND CONSULTANTS

7 1 Pubhcatlons

Dunng the year, the tenth and eleventh Issues of SEED INFO, the Newsletter of the WANA
Seed Network, and FOCUS on SEED PROGRAMS of Egypt, Turkey and Yemen has been
produced and dlstnbuted Other publIcatIons produced are

Gregg, B, S A WantS, Z Bishaw and A J G van Gastel 1996 Plant varzety protectlOn
Decree under natIOnal seed law of a country of West ASia and North Africa WANA Seed
Network PubhcatIOn No 12/96

van Gastel A J G , M A Pagnotta and E Porceddu (eds) 1996 Seed Science and Technology
Proceedmgs of the Tram-the-Tramers' course sponsored by Med campus Programme (EEC), {
24 Apnl to 9 May 1993, Amman, Jordan ICARDA, Aleppo, Syna, Vll + 311pp

van Gastel, A J G, Z BIShaw, R Gnffiths and J Hanson 1996 Seed Processmg AudlOvlsual
trammg module InternatIOnal Center for Agncultural Research m the Dry Areas, Aleppo, Syna,
and InternatIOnal LIVestock Research InstItute, AddIS Ababa, EthIOPia, 16pp

72 Staff

Dr A J G van Gastel

Mr Zewdle Bishaw

Dr Samuel B Kugbel

Mr Abdoul AzJ.z Niane

Mrs Soma Noaman

7 3 Consultants

MrM MakkaWl

Dr R ShacW

MrM Tourkmant

Ir H Koster

Mr Gugsa Indeshaw

Head of Seed Urnt (resIgned March 1996)

Seed ProductIon SpeCialIst (Actmg Head from March
1996)

Seed EconomIst (Jomed February 1996)

Sernor research tf'chmcian

Admirnstrative asSIstant

Seed Research, smce January 1996

Seed SpeCIalIst Austna (Janaury '96)

Chelf, Seed QUalIty Control Morocco (January '96)

Seed SpeCIalIst, CPRO, Wagernngen, The Netherlands
(Apnl'96)

Seed SpeCIalIst, AddIS Ababa, EthIOpIa (fixed term for 2
years commencmg 1996)
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