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l3i!an improvi!mi!nt Ihnntgh 9".lOtlc úngírwerli1U towllrds lhe 9;;I1;;,raI100 of the Modifylng seybe<lfl oil for fe,ed ilnu fud

fitsl etlni!ll~feij\1 tlaosgeoic varieties

';Emí:wapB Rt~eutso.$ G{~nétíuJs e eioh,'i'Cfl:Cklgi>3., PqEB 'lN'S Norte, ~rOTl(}.nOfJ"

Bf35ilia, DF, BtilliL 'Ernbmpa/vfoz e FelJoo, ROlj, GQc462., I:.rn 1.2, 7037fHlOO Sardo

I\nt,ônio d~ GCii6~,GO, Br~;I2:ít. ~}t;:;lgiJÜ!Q};.:;w)arg8:n.ern;brapa,tA

CJ.oh:ít'n "")'\fIle. çaused BefllJ mosaÍt:'vims (8GMV) is lho ,na)o! cúnsttaint
to cornmon bt!.tm m Arnericn, {wjwcing yi"ld trorn 40 lo100'j{" Du!!!
to tl1s sodal aoo oronornk importance (lf O)f1'I!lIQn b'llltl fOf mo'" tímn 3UO mil1ion

'.w:Jndwid", "'1$ hnv0 \tiod to obtain BGMV4esislant lines since eart)' 90's, We
hYI:JOU!1","l'il,ni jhflí the AC~Wi!!1 gon1l lYy seque'l1ce,splK,ific dejJradat.km of
!<.ltgtl\ mf,,"lA hrll!flurin(j ~iral ",plica\km woold pmvont vkal bNA accumulallon
and apçoaranco of symptorns. Two irr;;"S(,Ji'lrúc Hf\#5 ""hibiíed immunity lipún

inoculation aI íWJh prBSSlJOD at (lI plartt qi'l velopment. Fiekl 1m;!"
WflfO carrietl out dwrillg 20n7 át'd Iri Results conílrrned greenhouse

-'obsorvattons il'IKI !lI) lnlnctnd pl'Hl1s 'NNU ooserveo, while contnJl plots
showm! up to 11l%;nl&A:;Unnin "nó BJ% in 200$, 8ios3íely HVf.<itm1iqrm are in
[,yogres@in oróer 10 Qbiain aulnorlxalkm (O cOl11rrrBJclally mlo::lso) lho tlrsr lransgenÍG
bHan ',miü!lws_ AI! ris&:.atse~;~'fI)i;rÜ dtita gerh,;r;,ted to dn!e rev",,1ed no díll8tenCéS

Iransgénic lines compalerJ to paront,,1 planm, 10 adlhtkm, no signifjçünl
I'Gna1ion:; m tne '!Wjqoonce írom rep gene havu b0(jfl obser'l®t1 ir, ';ku8ls bolated
Irüm 8lveral paftB ot 8mzil,
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Nlcy': F"rI,.,el, Andre",;': L",kha, Pazhamala'; Najak, Spurlhi', SrtvanL
P,;wnnets,u, Varq1~0; ~~tliihhtlHgi<JurünhP; Hírernath, Pavangg1~

$;r'l\i'!i1$ia': J"Y~'ill',lílÜ, Bz&nJP:Cour, Po('/a.r(l: Xi$ü. Ycng!r'\ Sr:ináv3S3f1:, R2r(fliflll',urlh,"':
'!Vint0'- TOM"\,Clllisl0ptI0r': Iit,isir,gHy\ D"we,; M0y, GrogOfJ"': Ç1x,k,
;JJ·Hr~hn.2Y,_Ft~ljK~lY'}
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SCience 01 HeOrasl\aLinooln (Usr,)

TI)8 !-iíüyhean biüt.(~chnoloHY t-üf.wn a,i the Hnivltn-Ay [4 NBb~a~;r.;.D hdb d.:.:pJt;lfif~,:d
soybevn 'fjermp!oom ihat f'A"OOUCI;?SurdquG [AIs. for f~,)fJ>dzmd fLH~j applic:"lltonG
g,&netíc strategics we: n2tl$ that :fryn1hBgizn~; (A
WiUl a of Ilaírnnrc aei.:!,
add. dc.kl, 11nolelcüej(j hno!enk~a(:.ld Of.{,é{ LyJ

few yu'ars we havê' t1tHn0r'lS-katod thklt. U.oyt:H~an~ lh;.+t pro;J;uc.ü thl~ lJniquB td

not cornprornísad in agronomia psrformanCA" "ldudrn.g )'wid, ltila,1 oiiJprowirr, mnd

lhe rneal qualitl is substamial!y e(w!valent tq q;lf\'ienti<J",,1 s(>fl;m,~n, MqfeWw~f,
üUriuutes ot ttHs ali tor fo(x,j <1pplk'Ál1IQnS, ü:<i(1<Hlve slóhilily ófl(J
paímitatê, iWé 211$0 <lilliiral#o r,haraClet/strct t;.k)(fw'J>'iel. /_ bloüÍllS01 witl'r over

Dtejc acid will poasess an increased tank Iilo, fer an oxidi:wd b,odJest0 wlil
up engines, Also tl>e redudiGn in pulrnitk; sdo wil1 impro'>'e cold nOVi prop;;tliB'l Df

tAoÔiéSéL In üdrlition. wO locBntl)' dr~rrl(m"tratQ(j lhat biodleS01 de1'i';')d In"y, !ttS
riOvel mitigHles NOx, " {Fl~eOíjS emi"'!iion Ihal lends 10 ta ele'fi'llml ;ri
enginuo'$ with blodl!lsel:, as comparea 10 CC>íWenl,Íof);!l! bíDtiiesBl,
Mçre dbva:jo:pad a ~.K))lbH.an 1hal púfisúS·tBSi ôJpproxima!dy tiO~~~wrnüqü<t

al~ids Pro1!IJ{~~S'ci!, 'Nith úppnl<X:1rnf1te!y ;;HJ%~linntenir.:, Hwd
stemídonlc Vifl1ííea sovbean 011 wlth high fl,tly a<:ídsw\fuid úÍ

gréi!lí V2JIUêfor di(OCI numan a af j'XlI1 applica:,o{rs, \V0

are uurr"nlly i"v~IkJ",ting ib, lf1ylOulwll lúr aqu<lcullurü,
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lho;h19 medel and cmp legumes to idenfi!y q,ls anel cilnrlidat" gene,
assoclated wilh Jm:reasorl seed mineral çoncentra(iOfll;

"Irrt;;rrri,!ional Crops Resoarch tnEtilule Ior lho Sern,i·Arict Tropics (ICRlSAT),
Pét1Mrch<Jrv,5{J2324, lndl"

NatiQnaLCerure tw Geoome Reso\Jfces, SOrJ;W Fe, NM 37505 USA
JlJnivolsl!)i o.fCalitomia, D2Ivis. CA 9561(>0080, USA
"Thn J C",i[J Venief Instihrtél, Ror;kviUt!. MD 20ll$O, USA
iiNmtiooni RCStllllch Centro on Plllflt Bíohilct1nollJgY (NRCPBJ, New Délhi-! Wtl12,
india
"l)róf$r,;ly Df Frankfurt, O-ü04:1H F1ank10rt 1'Irn Mairr, G@rmany
~COrr(}spünding nuthor r.k vamhio1ly"(q{ügiar.org

To ;'lddJlí$$ tenllinal drúli1JI'rL thij frUihber ot'\e corrstrairrt to ctrlCklXffi prOOWGtíonill
rIIWD th",n 7Ü"Jí,chirikpsi1 9rCJ'IIlng Hrt10m, n pmlilic ond d",ep r001 S)'Glem fras beell
~,h()Wnto confer b;;trer plom grow1h apd "eml ;,iold undér Knmlnl1l drowr;H In ordel
tú Idúntitj GTLs fOI root traíts, a total ot1 ,655 n9v", SSRs h"ve ooEm isoli!línd frorn
iJ SSR<JmichfHl ídJHUy f311f ",na IlAC-ond ['Ilqliences (1"344)_ These SSRs are
lxeirlg ustillto lhe mapping (ICC 4058 x ICe 1$$2) wgrBga!íng
lor toot traíls ir:U!ntilication 01 Íf'wDlv@ó In órovght tot<8f1lf1ce, ::-
10,0(;(1 EST" trave befjn qerwmíed fr<lm parii!nt,,\ 9",nDlypo$ lJShl9 Si!!t\ger
saquBrN"ing approach, In pam\lel, tDNA fQr ~h\~ hvo pruef11211 9!lfltÀypes,
ilSsembied lrom lool1i$$u€s,lr2lrvúSl<),j a! poiots ",flUI impoeirrg ,jp;n'flht
strE'!1s,haw brim s&qt!&noed
SniexiJ fwn on iCe 4858 ,",lU reG PODiis x :j,6 ;; tO"
,,(j{jU{,nct; ",,,,:h, cf 36 bp length, "'tpeCtivoly: AIlgfli1',&n10! these SDlexfr tags wi1n
MO(ÍiCd(j<>IMCAG 9<Jne "$sembly oodJtv ilvaihllllt, dati!! fOI
t1;\íCkP03 and otf'tWn,lo\ed ho""provided mor" 7ü[) o<l<1liI'ÍN1CO
SNPS_ PI'jm(lt p;Jifs fOI lhose O:Jf1tai nlng genes ba.<Jd on lhe best
ndwonce fjun'%rlH dfé (;''''10fl1ly holna USfQ'Í 10 ialidafe wsing aMele-speci!iç

ç;;nütic mappíng (lI f1uwly dl1vrnúpod an!J alrlJ~liJy ;:w0i1l1ble S.SI'~s
Idenllfi("<I SNP", sÍ'loukl proviue oal1dldatH marfuersJgél105

J'isoc;atod .vl!h úTts tJ{nuglf1\ü!üfarv:.e to use tlmm in mo!ecwlar preéding for
çtllc1:.P0" imprnvomtlnt
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'USDA-ARS Children's NutrillOf1 Re&8an:n C8nlBL Bill'10 Colk!(Jc 01
Houstcn, TX USA; 'CNRS Laboraloire Symbio5G', et Falholo[)íB:i d!'!s P',an,,,,
t~u2:evHlej France; lUSOA",ARS Srribean Gef'tomk,.--s 9ftd !mpmve:ment LSb, Fh0'lt//!h1,

MD USf\: '\::II1T -lntemi:lti~I&1 Cenlerfor Cair, C4iornlJ.fJ: 'USOA,
ARS G,<lin Lú9'Jfllú G0rWIl0t' ofid 'Nashi''IqlC'O S:"lq UGw;r,;ity
f'ullm$ll, ViA USA.,

Wü <mo otrmm !lavo Í)4l0n intürüst>iliJ in impmving lhe mlneml nutnt()fwl ,;I

legurne crops, espsciaHy for hurnan ;Js,8lntial rnit,elalsliku inln, lime dflG

wroch a", often Rmilingin lhe numa" diet. 1m develGping wortd tQwnl:ies WfMóOW

loglitrre8 are af!en impmltmt (ood~;, mrltition.:>! irnp'nvemellt!i' lI>
geool!Ías.Tl cüuld tho húal!tHmd wüll"tJr6lt4J 01,;01',';"'1 orr""
1;1{Irder to ga.ín <;1betl.er unden;:tanding Df iha ;J,xb:mtar lhe génomo ti",,! rnigh\ hartm
k'lCi con"ributing to mi";;,,,1 ooírítional tra:ts, Wfl nave romlucled severa! qUi'lnUt3U'iS

tmll 100 {úTl} allal~ h rflndel and GP:.>P leOJv'ne~ Re,:mnhínanl inlnd
púputations üf Lo;u$ j&fJOIlk;tts. M6'tjJCiV)O truacllht1a, GlydrrG !fI,i/', PIW<:eOIUJ

and Pi:wm SJiJtivjJm nave !J0\111 using nuiriBnl reple!e Gur;d:tions;
hiwe beM b<1rvested ,)Ild COf1C<')filrations üf ifnn, lirv;, I'J)Ppül

rn,.rv,lalW3~;O,ca!Gium, mag;nesit1rn~ pqti;t$$ü.2m, prv.lsphorus, fUld $ulfür, DfOiAf

associatect Wltr. devaled seed minererl ooncentrd:iof15 Ir; 9<l116m1, N,e
to sotverBllod h<lS treÚ!1 j(úmt!fioIJ !ln eacll mil1<:'ml in eaeh spsdos, (!üt11GII.SlraIVlU
the qLu::nntitativ-a !1·HtLHH of th8S@ truH:s.. tn th1s pnJ:.S0nt{-,Jtíün, WB wil! U&D ai,l';:-~i!~üJ1c
cntnP;Jmtillf! gerlMliG 'nfnrmntirm srml1l1[Jst lhAS" srlfltios tn higlúqhl ','ynt",,,,:
region$ wlth commcn ~ood mineral QTLE, \Na wiH abo \)tili20 sequ0nni(1
species to 10G;tl"d wiihín tr\f!B;; kx;í, whiçh (onüithM
to lhe süed tHlltS <'Júri<"'lere ;n ,,(;rt {ih)
58-6250-[>-0{) 'lj ,lt>d the Haf'..,}stPlus p'Üjlln (Nú


