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Purposes of Breeding and Growi.g Faba Bean

Faba bean (vüiartrba L.i Ackerbohne, neld be!n, f€verole) is alradüional and inporranl nitrcsen'
nxi.g üop wnhprotein.ich seeds (about 30'l).In E!rcpc, dry fäba bcln seeds de nainly trsed.s
a componenr offeed forruninanrs (carle, sheep), monosastrics (pigs), and bnds (chicken, pigeon).
Like per and sweet lupirc, faba bean is used as substirure öl soybean. Faba bean performs very
sell trnder neutral DH, fenile, and humid condilions, and is vert tolerani lo Nmrnenime episodes
ofcool renrperatures.ln süch envirönnental condirions, f.b. beans aE lery appropriate to achieve
self suftrciency with respect to rhe prorein feed component tbat is demanded by organic livestock
stlndards (Häncock er al-.2005).

Anolhe. use of frbd bean is föod prcduclion for human coosumption. Flbr bead is a traditional
lnd inrponlnr sraple food crop mund lhe Medireranean Basin, in Elhiopia. in the Hindü Kush
resion, in pads ofChina. and in the Andean Comunilr.

Tbe wodd faba bean dea in 2009 was 2.5 I MIa, and avcrage yield Ns about L6 r hr ' . Main
groweß oere China (945,000 ha) and Eüiopia (521,000 ha). Nodh Africa and AusLalia prodoce
laba beans in signilicanr amounts. In Europe, Fnnce and the UK are the min producers with
l00.4noro200.000hap*)er .A\emgey ie lo in l - ra tuef rom2007o1000qs4.0rhr .Bo l iv ix .
Algena, and Morocco were the min prodnceß of faba bean green pods and leeds. No pßcise
ngüres de k.own for organic production of faba beans in Eurcpe. A toral of 1.3 Mha ofptrlses were
grcwn in 25 Eurcpean counlries, with 4.490 produced under o'€anic co.dirionsr id Gemlny, Ihis
nsure was 2690 (i.e.,21,900 ha) in oßanic prodücdon. The Ceman fab. bean hectaaec (12,000
ha) in 2009 vs 50% orsanjc (AMI,20l I i Eurosrar,20ll; FAosTAr,20i0).

Farmers in lhe UK and France export combine haflested beans for a pEmium pnce lo food
markels in the Nile Valley. The main rrails io sltisfy this ntuker are: While hilumi ,n even, liSht
seed color: absence of symploms äön insect or fungus amckt and absence of bean beerles. ld
the UK and norlhem pans ofCemany, fab. bean seed is a component of sone t adnional dishes
(e.8., dirke Bohren klit Spe.t). The vegetable types of beans üsed for rhese purposes tue quite
diferent fron berns used for anidal feeds in that they de lüge4eeded. Breeding objecdves depend
on rhe rype of use, which is eilhe. consumplion as fresh, froze., or canned p.oduct, lery young
pods. or nature dry seed. Cookins qualiry, colorand raste are major features (AEq 2010).
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Addirional üses or r.br beus ft as .olled and cncked snin. which is used s nil.oSen rich
fenilirr in alloiment or comunity güdens (Raupp, 2010). ln cenain field mtaüons, laba bca
may sne 4 a catch crcp, wiü the sole purpose of tujng addniond nitroeen, o. !s a mixed crcp,
lo pevcnl dlrosen frum leachine into grcund water 11 may aho sene ds a beal in cn,p rctations
to irterrupt post. weed, lDd disease infeclion or iniestation cycles. WinleFhardy types of tiiba berd
(snnilür10 winrerpea),nry dso sene.s r catch crop in a biogas rotation, producing biomas for
silaSe dd beirg folowed by con for üe sänE puQose (Baclnaus, 2009i Rorh, 2010). h |his chapler,
we tGus or faba bclns used for minal feed dnrl Brcwn as arable crcp for conbine haflenins.

Gen€lic and Botadcal l].slcsof lrr4ding }.3b. lre{n

Fuba bcan is diploid, 2n = 2x = l2. ll is closcly rclüted to th.2n= 2:a = 14 Vicia ,arbonaßß or
vicia ?rrrcalt,e spe.ies. IVo chronosoDes iD üese related sp€cics wcrc uniGd in drc cvolulion of
vicarüru to give nsc ro onc !€.y large frba bean chronoso.ne (Fuchs ct al., l99E). Thc gcrcme of
l/i.,i,/dru is huee dd consisls of about 13,000 Mbp, which is ubour l0 timcs the contenr of baFel
n\elic (Medi.aeo tnr.ahtld) dd abo l00 tines the content of nourc{ü crcss (,4/dr,aopri
,/'dlidnd) the latler two heing known as model crops for dicot genonic rercarch bec&se of üeü
snrüllgeNmq. Fabahean\ large genonre size ccuses diftcuhy in tnolecnld.nd genomic! reserch
(Ellwood et al..2008).

lD lempcote regions, both sprjng an.l wi'xer bean cultivaß !re gro{n. ln thc MedilertuEan
Busin od similu c|nnates (e.e.. pans oichnta, Aüstralia, and South Africa). thc crop is sDwn io
l c auluntn, grcws dudnS mild winreß, and m.trs very earu in spring, thercby escapids sumer
droughl üd hqt. Winler typ€s show only a limited ned of vem.li2adon. In oftlcr ro sp€ed üp
brceding schemes, brceders mry bave recourse to rwo cycles per yeü, nsing greenhouse faciliries
or shuffling seed across both hemisphercs.

Unlike grain legunrcs sucl as soybe'r or P/'areolir bcan, iaba bean clnnot be *ossed vilh
rcl.lcd species. No wild l)roeenilor specics is howtr. Yet, n nutnbe. of imporlant fcälures wair lo
bc tdnsfeftd frcD elalcd verchq, such 4 role.ince b frosr dd dtuüsbt, dd resistnncc to funcal.
dkels and pesls such as aphids (Liok, 2006). The generic divcßny within the speics is large,
rcn€cting ils eide distribution acrc$ its ngrc€cological triches on all continents- lt is only in the
tropics thnt fabd bcins are not g.own. Geneally! vi.ia fabd \n. rdn üasa. V[. \ar hrtor, V.l.
ru. cqtino M.l Vtr. !!t. rt|jor re idenlificd as subspecics, clasilied mainly bascd on seed size
(Mansfield. 20 | 0).

Fabr bed see{s !ß large. Tbousand seed weisht is approximutely 200 to 500I rcSarding yl
\ü. pauciuso üd rtittor types. 600 to 900 g resqding vl z4&,Id lypes, sd 1,000 ro morc rhln
25@ B rcetdine VJ. nüor tr pes ( brcad bcan"). Thotrsdd sced qeishl of lypical feedstuf beMs
like FueBo or Sulhn i\ 500 ro ö00I. wirh i \o\v'n! iien(ry ofrt lern r0 see.j, pcr m':. rrelJ oI
one faba bed plant only alloes the Fedin8 of about one mz of lield. Thus, faba bean ha! a low
rerrodüction coeflicient,

Muturc grain legume seeds do not contain cidosperm. Seed coat is matemal dssue wiLb seed
cort color, hilüm color..d rirnin contnr bcins dererdined by nr€näl genotype. Thc embryo is
inside the s@d coat. Embryo Laiß suclr as cotyledon color (gEen !s. yellow) de deLemined by
the embryo's genoryp€. Seed injuries, caused for cxmple by combining or tmnsponinS, rrequendy
injurc the embryo- Small faba bea seeds ae 8lobuld in shlpe bür become lss so with inctsing
sirc. Large broad bcan (rdrirf) seeds m flat and lhercfore sensitive lo mechmical imprcts.
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Frsnrc rr.l Diirihdidnoiiidividn lor (mix.d nrnd) ir tub! k!n, .nü.d eih r\
|lrc'li 'rc sed rBEm (r'{ß nind). Ffhybnd phdrstn iidiß.'l ii rM n
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Thc anlhracnose-caüsing ftrngüs nr...t.ydlQüd is pinly sedmnsmi$ed.This is true!s \rell for
rhe srem ncmatode (t,.r're,.lxr dipv.t), tlE broid bean me,nosaic virus. and rhe hro.d be.n n.in
virus (Rohlotr, 1980). Thds, adnal prclcnience, henlrh,.nd qualiry of seed are iDponant lopics in
f$a bean breedine and prcdücriod (Hebblerhw.ite, 1983).

Fabo b€ü., unlike no$ orher gmin le8trnes, is panly self md panly üosJeniliz€d (mixed
mrtirs). Bolh selt-pollen and foeign pollen.re fully compalible and fenile. The degße ofcrcsv
l.!1ili7!lion is aborr 40 to 5070 (sec fi8. 13 l), and hiShly variable, with vfirtion depending dn
rhe süpply of pollinaroß, rhe genotypc, and the itrbrceding status of rhe plmr (Link, l99q Palmer
el d.,2009). Honey bees and solitary bees sucl fls O.r,,@ dd md bümble becs (rorrbrr /crzrr'd
^nd Rorlhrs ho onnt) ^te ftequent ind etlcicnt pollinators. Other insecls such as flies, athids,
buuerflies, and lhrips do notcont.ibütero pollinlrioD.

A rynicalvisil ofapollinadng insecl to a fiovercaüses a nechanical acdo. afld stimulalion oflhc
nisnla(calleda rrippi.g etrecri Zaleski, 1956). rhür ,llowing pollen io eerminate and le(ilizc lhc
ovsles. Tripping happeis eve.y tinc the flowe. is lisitcd by a Dollinaror Even ifan insed cflEies no
pollen, irs visit still stintrlales fenilization snh scll-pollen in the nower Typically, pollinators nt
dusted heavily vilh focirn potlen (pollen fnim olher individuals), üus inducing rhe gemination ofa
nrirtu.c ofself-pollen md crosspollen- The mixed mainS sys(em of faba b€an is quite di|Ieß froD
orhcr Emin leeumes (such as p€a, common bei.,lcnril, chickpea Sroundnut, and soyh€an). wherc
fcnilizalion is nearly exclusive vii selnnS, which h c.nsed by müer dehisence pdor ro n hcsis.

When pollin.loE ft absent,ollyself-feniliz.lion occurs. Euruped faba heans !€ variable bul
genenlly have a ndrked dependency of rillring. A low ripping rcquircmenl (autorenile genotype)
is cofthkd wiü a high level ofselfidg. Withotrt being üipped, seed set may vary from zero ro loOE ,
dependinS on the genorype, ns inbreeding sntß, and padly onlhe envircnmental condirions. HiSh

E N= l96iinbred ie, PUrc dänd
I N=97;inb€d n6, mted srand
I N = 102iFr'hybrid, h xed srod
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leveh ol inbreedidg favor lo{ autoterdliiy and r high deeee of dossienilizadon. Late llowers on
a plant lend to need less tripping for seed set. Faba bean is one ofthose crops ihal depend on the
c!rently rhreatened pollinator fauna (LrNEq 201 1 ).

The rippi.g etrect can be dggered andimnited ndlally. Onebolds the bäoner petal ota flower
wirh two nngeß ofooe hand and rhe sing petah wnh rhe other hüd üd opens dd closes üe
flower two or thr€e rimes, thus makjng tho stigma. mthers, atrd pollen extrude pasr the tip of rhe
keel. Trippins manudly in pollinatoFfree condilions is a slandardjob of faba bean breedeß 1bät
ensures lull seed ser while rvoiding conBdidrtion wiü forcign pollen (conrolled, t.ipping-a$is1ed
selfingi Link,1990).

Melhodologi.al Corsiderallons

Gctercl Considetutions Ior Bre.dihg Diploid, M&.4 MatuE Crops

Faba bean populations coosist ola,nixlure of more or less iobred individüah. Ifcros fenilization
was 50% in the previous genelation. ther 50% ofplants tu the curent gene.alior üe hybrid (i.e.,
non-inbred). lf the same was lrue in tho Denultimate geDeration. tnen ürere would be. iD addilion,
25% of F -individuals (ball-inbrcd) in the curcnt generation: and so ofl. For hetelotic lraits like
vigor, plrnt beight, or yield, mixed maring carses the beiler perfoming plants 10 be, on average,
les inbred thm the wedker ones Gee fig. ll.I). Heterosis 1b. srain yield mal vary flom 40 to
I lgEo (7Eid er x1.,2004). The nosr visorous individuals de superior mosrly because of their higher
level of hererozygosiry dd 10 a less errenr becaüse of supenor genes. Unfonunalelt, it is rhe
genes ed not the inbfedinE statuses that {e transmitted ro otrspnng. The individual ditferenccs in
inbreeding sratus pJnly msk the'1rue" genedc value- Thüs, ms-selection ofsrperior indiliduals
is les plomisnts in a mixed mating crcp than in asellledilizins or a doss-fedilizine crop (vherc
gcnotrpcs are not ditrerent h inbreeding slatus).

As is obvious frcm lle exdnple of oilseed rape, sorghun, or cotton, coNentional breeders
of mixed mating clops prefer lo brced hybrid cullilan. As än atractive alrernative, syntieric
(population) cultivN ce be bred.

ln lhe breeding of synlhelic cultilds, testing pur lines used to a$emble the syntherics may not
be appropriate because complete honozyeosity is not represedtdtive öf üe inbreding status of a
synthetic population. Inbred line nnljng lbr agro.omic value per se is not nece$üily identical
to their ranking for their "breeding välue" (i.e., Lhe "valüe as pdental conponenßr! of a synthetic
cultiva.). A usetul solution is to produce topcrcs- or polycros'ptuseny üsing the püre lines. Proseny
e lested and superior Liles selected based on ürese rcsülrs, instead of resling the pdental lires
thenselves {see lig. 13.2). These polycros-derived offsprjng de lery simitü in heterozygosity
and heterogeneity to that r€alized in a syntheric cultivü. The progeny eflecrively reflecr their
parcnbl lines' dilTerences in ( 1) per se perfommce. (2) combinins ability ed (3) deeree ol crcss-
fcrtilization (Becker, 1982; Lirk dd Ederer. 1993). By maintaining pure linq as parenls,cultiv&s
can be resytrlhest-ed at will.

A stan&rd initiation of a synthetic culrivd is to allow betweetr (about) fou. and eisht lines
to reproduce unde. natunr (panial allogmoüs) condiLions, the niature b.ing cdllcd Syn-o (tnc
subsequent generarions being Syn-I, Syn-2, erc.). As long a! crossJeftilizarion is les Lhm 100%,
mdimum heterosis is nor achieved in Syn-l but will be realized in later seDeratiotrs. For in-
fincq wiLh 67% self-feniliation, it will lake until gonention Syn-4 to reali7i (neady) the maxi-
num achievahle hetercsis. Only 5070 of possible hete.osh.ao be realized jn üis.ase (üininum
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ßßurß.2 cmhrioi bd*6 snin yirld ot inbEd rie, md thlir polysos rhs.tri.s. D!r! oi y.lris E[*r rh. inlr.d litra
Mi.ip ory r,bl b.m .xp.dmsß (chmuri, ?007).

inb@ditrg c@mcienl is F= [V(2 s)l:0.5). withonly 33% self'feniliarion,only two gencBrions
(Syn-2) m .equired, and the ullimate ni num inb@dins c@mcienl is F = lV(2 s)l = 0.2, hence
809, ofheierosis can be realized.

These considerations de based on ad alsümption of 'consla.i degree of cro$Jertilization"
(Busbice, l9?0). If there is environnenul !äirtio. for outcrossins, then it is of üt,nosr imponance
to nllcate üe highest possiblc deg@ of c.ossjeftiliation to the lasr $ep of seed poduction, thus
ofledng üe low€st inbreeding and tho hishest share of herercsis ro lhe famer (in favor of high
ligor,yield, and yield shbiliry in famers' neldsi O6igor, 1982).

G.rnl Considmtions ol Bn..linc FaIlr' ß.an

Hybrid breeding in faba bean is not yet feasible, due to lackofa sBble cytoplasmic nale stedlity
(CMS) syslen and lack of any other iool lo control pollinarion on a large scsle (Liit 2006).

To b€ed 6d multiply pu.e lines, fo. lin€ cullivm, or a! components of synthclic culiivds,
faba bed brcedeß us islarion cases tbar püvent access by poünatoF. This allws contrcll.d,
purc slfrg bül rcquircs manual tripping. h coiv€idonal breeding, the production of doubled
haploid liDes would be m altretive meds to bypas üis proc.durc. For üi! .nd oüer rissue culture
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lechniqües (callus ed protoplßr rcsenemtion, and genelic lnnsfomation), vi.id fdra is relhnmnr.
whjle Eenctic o'dsfomltion has bee. succesful, ir is very deDuding with tow enjcicncyr rhcrc
h$ been very liule acriliry in rlis rea ofrescarch. No method ofdoubled haploid tirc Drcduclion is
kiown iLinl er ol .2008: OJhdr cr aj..2009r. Due 'o rhe cb,cnce of luch k;Inioues.;onvenrionrt
Jnd orsanic bedinc ditr r lcsr ro rbe rerl'nolos'ec Lhar ar avrit.bte frcm eJcI;rher in fcba bean
tnaa in mlny othe. crcps.

Locol teßls Fomtul Br.dilg, Hetetuseneit, an t Heter6ß, ILteworyitg,
oü Ponicirytory Breedi,tg

Wth the ldus on oryaiic brccdin8, the following hreftlared icms must be consider€d: (l) use of
scnorype x envircmenr inl€mcrion, (2) deployment and cxploiration ofgcnorypjc hetercgeneiry
and ofhelc'osis in fmers' nelds, (3) breeding for inlercroppins, (4) h.med panicipdrion in üe

In org!tric famirg, gcnolyp€ x l@ation inrDclions aE, on aveßge, 1.r8ff thlo in co.veltional
agdculturer üe puryos of rsrchemical inp(rs in conrenrionll isricüllure is tarSety rhe mirisution
ot üd coürpcnsation for eNironnenlll strcss, Ldge gedotypc x l@adon incnclion favoß rcgional
or local breding nther üe hreeding for geogräphicatty wide adaFäriod. Culrivaß üe selecrd ro be
specifcally 0daptd to the rgro-crological fcarures of rheir reBions.In the locltb@eding approrclr
gcDolype x leation interactions re t.ansfornEd froh a nuismce Lo a hcrilnble part of vüilltion
(Chaoülilnd Link,2009). Ncvennebs, culrivüs have ro be well bufered rsrinn variabiliry tor
factoß sucl .s seed comp€tition and fqngal infecliod, becrusc pin of this v.riability is nor specific
to resions but, mrher, is associared wirh sp€cific yem.

Impo.lant quesriods arc whether ( I ) the enrie breeding p.occs häs to be organici (2) conventionrl
(fomal)breedingisflneenoughaslongaslheresulringgenorypcsarorestedinorglnicconditionsior
(3) the ultimale rcsults lroo convenlional brccdh8 @ Sood enoucb for orgatric fnmc6 (Dcsclaü
et al., 20OE; SpedinS cl al., zt)()l)- Thes qu€süons cannor b€ solved in scnerat bür need |o be
addres*d on ! crcp by crop b.sis (Schttridr, 20oq). Fron a series of faba bean rrials id orrunic
fms. Chaori aod Link (2009) foud lhlr thc l@ally realized gair frcn lclstion based on !
Ibmal breediag apprcach was 75.5% of thrt gain, which rcsultcd fiom testinS 6ndset@tins loca y,
und.rlining Esüperioriryoflocal(and.egional)b.eeding(scctablc13.l and see Chapren 2 and

As with many crops, irceasing genorypic hetercgeneiry and helerosis ol läbr be.n cuttivß
incedes yield shbility (Link et al., 1996r Stclling et at.. 1994). Borh f&toß seen ro be orsnnilar
imponece nt faba bem. ThemabilizinS inprcrorhetercgetreiry isnainty.staristical phenonenon.
Fiist, euch i dividual exisling wirhin a heterogenoous cultivü shows iß own lype of inreraction
with e.liro!ünetrral feaiüres: llus, the cukivf's inte.action is ned to rhe nrean of its individunlr

T:bl. rLl turio üf G5pIl$ io stcriü rü rah6 beo ldn yi.rd: RsporF Eltnd
la:xyzld bedor romalbc€Jiis rtirnr r6u3ß5Ftr8 E t.d lddly üd b&sd 6
rmr flor*i drr rc ftu'n a ans of Fnicipdory, o4itric drrs {chaodi ud Li'rt, 2009)

ErFGj hdibbiliry fmm ßnin8 !r 0[ orsüi. rea'ioi (l-ml) hlaE)=0t03
89.tun llnbbility rm'n n ri lurioi rnins (I{nüi)
cfftüc coftr oo .cffici.d o-er vr rnm4
lxFlddiao.END$
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inteEcrions, rnd vnrinnces of neans ae snaller thon vüiances of single valnes. The sbbilizitrB
imtacr of heterosh reflecß the ßnding rhat under srres, hererosis tends to be lalger (Abdelmula
er al., 1999)- Thus, rhe higher rhe expecled level of sliess dd rhe exp€ctcd levelofgemtyp€ x
eNironmem interuciion, üe norc strcngly ircEased levels of helerosis and more heterogeneous
cultivd de f.vored. Asnnirg üar sftss is a more frcque feaiurc of otganic fmins. nole
paental [nes (6 < n) should be used lo conslruct an organic sy.tb€tic cültiv.r conpar€J 10 a
cotrventional synüeric cül1iva. (Link dd Ederc( | 991). The sane reening ipplies if faba bean
cültivd m spe.incslly bEd to show imprcved frost or drcuehr stßss tolerflnce. However, sonc
tdits such as days lo matu.ity shoüld be homogenous. In supl'on of this npprcach to cultivlr
delelopment, regulalions of cultivü releNe (dislincl-unifom+table or DUS) should be dded
(see Chapter 8). Alrcmarivelt famers could experirncnl wirh cultivdr blend$.

The reasoning given above leads as well ro drc tonic of inlercropping. Positilo experieüce has
been obsened frorn inrcrcroppinswjnterwheat with sinte. faba beans (HolKauu e{ al.. 2008), and
spnns oats wnh spring beans is a ivell tnown nrixrure (Köpke dd Nemeccl( 2010). Tsdne faba
bed in a mixtuE wnh a ce€al would .ot otrly allow us to bre€d culiius that m bette. adapled to
this snuarion, but wotrld also favor genoryp.s with hi8h symbiotic perfomance {Hof and Raubcr,
2003). The inrercrcpnicheis small andrhere is no one specific bEeding tor ir.

In rhe UK, wherc faba bean was neve. abandoned and knoaledse of iß production, marketins,
and us is actively p(ßrcd, participlbry breeding is arractive. In Cemlny fewer fameß have
experience with the cftrp. Ghaouti et al. (2008) ßpon d lh.t orgdnic fnmets in Germany favoed
bean lypes rh bcst nl thcir locäl needs, such as rall types in dry and weedy locations, and short
types in snes wiü tewer weeds ud greate.lodeing risk. Pdadoxically, formeß appreciated ne.r,
homogenoüs inbred lines ii spne of their loeer gruin yield. conp8ed ro shuggy, heEroge.eous
polycrcs'proeenies (sce frg. l3.l)- This was in conrmdidion ro üe pmisc ot heterogeneiry ind
diveisiry üar is commonly esponsed by the organic conmunirr we nnn be awar€ thdt faba b€.n
is in p€ril of becoming too frino. of a crcp, a.d ir mly b€ necesary ro rllow fo. a nütüal leming
phase befoe embarking on pardcipatory breding (€e ChapEr 6).

Tt.ils To Be Improv€d in F.baBean $re€ding

Faba beü sed prodücrion hs a ünique scr ofprcdndion problems The producrion ofpE basic
seed for synrherics (like Syn-1, Syn-2) and line cultiv.ß should he conductcd in envnonmenß wnh
as linle iüfeshrion ofA.'.,c/r)td, Std,a berles and.phiö, d posible ro keep seed ffte fon fungi
dd viflses. Whcn prcdrcinscenilied seed olsynrherics, pollinaroradilny must b€ ndiniEd and
conhine haruesling and condnioning of sed müsr be cmtully and Benrly done to keep sed intact
aDd clean and the embryo vigorous.

Traits nnkcd ftom most imponanllo least importanr for springbe.n improvementarc: (l) gnin
yield and yield stabiliry, (2) resistance to lodgin8, (3) Arr)'rß, Ar.o./,)rd, and dowly nildcw
rcsistance, atrd (4) in sp€cilic l@ations rcsishnce io nsi md the soil'bome frrdrtu, complex.
T€its that aE adequai. and need (ar lssr) lo be kepr ar the cuftnr levcls .re: tolemce Io viflses,
ron-shatteritrg. synchronous m!turity of pods and st6w, date of marudty dircctly after combine
hdesr or winter wheai thousand seed weight berweetr 400 and 600 g, and roünd seed shape.

Resi$ance ro drought h importad! therc is lifrired genetic wiation for üis lmir, and rhe geneic
corelation for gEin yield under droüght änd under nonatresed condidons is high (Link el al.,
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1999). Resistance bedling is nost prcmising in the ce of Ärc,.r)rd taö. (anrhracnose) and
Uronlces labae (flsr), sin . najor senes exisl (Li!k, ?006). Yet, e!e! in these prooising cases,
breedinS aclivities de very limited-

Addilional traits for wiolc. beds de wintcr hüdines and resisrrnce 10 funsal a$ack in carly
spring. There is soDe oogoing work on frost rcsisimce and sintetshddir*, and with the advcnt
of climale chü8e, wioter faba b€ds eil probably stend rhcir adaptation bcyond üe UK to mo€
conlinenral climats such as Cemüy (Aöaouier al.,20O8i Rorh and Linl,20l0).

For Orydnic Condirinß

Folowing Schmid*e (2010), the main co.strainrs to a strccessrul orgdic raba bcd production
include wccds. aphids, and .tt,rd beetles and ldae. BEedins for insecr .eskhnce is not vcry
promising because no müked Senetic differcnces wn lo exht within the pnrnary gene pool. Thus
other arcas of rcseech have lo conlribute (o a solulion. However, faba b€an does possess favorable ec'
netic vüiation for weed supprcs$ion. Bded on 0 two-yed exp€riment at Cödtrgcn, cbaouti (2007)
eponed on the iDpet of gcnotypic diffeenc.s, helercsis, dd heterceeneiry on s.ain yield ofspins
b€@seilhand wilhoütcarulnardtnu (*dingaanificial w€ed")- Cdzcrr.'ü c0dsed, on ävemge,
25% yield ßduction of the b€an. Beo yield was highly corelated with and wnholt C,,ralda
{r:0.84*ri see fic. l3.l). Ncvertheles, genolypes we@ significantly dilTeEnl for yieldreduction.
The most imponanl f&ror was inbreeding status. Withour weed stres, blends of hybrjds yielded 35%
hiSher than pure lines, md evcn 95% highe! with stress. Hybdds lost 6% of their yield md inbred

10 1,5 2,0 2.5 3.0 3.5 4.0 4.5 5.0
F.b. ben grüln yl.ld wllh "r6ed"

FisuR r]3 comlaüoo oI sruin yi.ld wiü md wirl,oü änif.i,l ft.d coupdiriun (cdu.lrr Jaln,) fü difiecor h6o bcai
saorypd (bxsd atr d,h lon Gi@d. ?osr).

1.5
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lines lost 35% of rhen yield due to the Can4.hld conpetition. Yi.ld of Caneliro vas positively
coftlaled wilh yield lo$ of the beans (r = 0.55*): Competing wilh hybdd bean mixües, Carelt,u
yield w6 0.29 t ha I, whereN in iüEd b€an lines it yielded on av€@se 0.59 | ha t. Ptant height
had no major infiuence on weed tolemnce as long as geiolyp€s we.e ofüe sarnc inbeeding sorus.

ToleFnce ro late sowing (sp.iig beang may b€ ofsp€ciRc inpondce ro orgdni. agricultu.o.
becruseitoffeß timelonechrnicallyconlrolweed before sowin8. Thisl6itis connectedro dlolght
and heal toleränce and to the sp€ed of julenile gro{lh. Prospeds of genotic progrcss in the near

Highqüahy seed haq hid (>30%)prc|ein, relatively high mcüionine conreni dd lov burden
of anGnütidve compourds. Qnality is espeially import&t if bems ae u*d on fm d animal
feed. Proleidcontentcouldbeimpoved, htrr it is a low priority beause buyeß are norwiltingro pay
a premium fo! hiSh prolein be.ns. Genetic varialion formethionine content is low, and prospecis
for imprcvemenr ire poor unlcs nw geneic varialion is discolered, e.9., following mul.genesis
(Schumacher er al.,2009). Tnnnins and vicine.re anti-.utritive compou.ds for pigs and chicl(ens,
respeclively (Gfpon et nl., 2010). Hence, zero tnnnin cülrivaß like Tangenra .nd low vicine cultivaF
like Divine and Melodie @ esp€cially arFactive. Since th.se äre monogonic miß. beding is€asy
od straishcfor,vard.In the case of zerc tannin, coution is advised because seed coat tannins mimic
iuDsicido seed dressings, controlling soil-bone fungidoring gernination a.d emergenc.. Bnsed on
past eipenedce, hNesdn8 secd under favorable anddrycondnions, enployinS a cartious lr .sp.rr
and prcp€r sronge will avoid moldy Fed in sroE, and this is often moE imponn lor fed qullily
rhan genetic diffemces of seed qüality.

Maxinun efficiency ot symbioses (o feed the rotation wirh air-derived nilrogen) is ä ftrther
specifrc ropic. Cudent cultivaß arc able to adequately fixhigh amoünts (>100 kg N perh!, even in
high N soihi Köpke and Nemecek,2010). Yet, there iscuEently not much äpplied 6eNh on the
intenclion berween environment, lRr,:or,r!0. and faba beatr (Roskothen, 1989).

OD.n Qusiions, N*d for Aclion

lDFnnce. lobrbeanaveEgeyie ld in2008was5.18rhaI .comparedro4.46rhaIordrypei
Hence, aimiDg at a pGmiun marker (expon to Egypo, conventional fameß aE able to Foduce
qüile high faba benn yields with curenicultivaß,

Ye! there nre unsolled p.oblerns for heeding .nd growing fabd bean os ! feed conponent,
csp€cially ünder organic conditionsr (l) suseptibihy oflhe be.n to aphids (mrinly ,4prß /drd?)
.nd to üe Siroro leafweeril, and (2)dimcuhies in prodnclioo of high qualiry s.ed *ilJ)oDl chemical
insccricides dd fungicides. Very likelr beeding alone pill .or b€ able 10 overcone these obslacles

Funhermole. with no intersDecifrc crcses available. more c.re nusr be devored io rhe ävailable
inlrasp@ific g€trelic va.iation. Hence, morc gcne bank accession must be pherctyped for agrcnomic
l.!its, and i. cenain rcgions new coll@tions must be acquircd,e.g., in the Hindu Kush aFa and in
pans of China (Mah@jm et al., | 990).

In Gem&y, fameß de rcr allowed to uw fam saved seed 'f n is a synlhclic or hybrid cullivar
For such cullivars. iherc is not even an oplioD lo pay the so'called "fee {or famsaved s€ed." In
cnse ofsynthetio cullives,lhis makes no sens€, b€cause a corc feature of a synlhetic (populadotr)
cultildis thar (unlike r hlbdd) its gnin yield isadequate ro be used a sed withoüeeneric yield
penalry (w Chaprer 8 of rhis book for norc on rhis issüe).
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