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ABSTRACT 
The sunflower-cropped area in Brazil has been showing potentia l possibilities for being increas~d within 
a short period of time for biofuel production. Planning the activities is one of the requirements for the 
success of future cropped area expansion. This requires a previous su rVey that identifies · future trends ·in 
the transformation and rearrangement of the sunflower agro-industry sector and also identifies 
technological needs that may affect this process. With the objectives of identifying future trends and 
technological needs, a value production chain was built and a questionnaire was distribute_d to agents of 
all the secto rs participating at the V National Brazilian Symposium of Sunflower and at the XVII 
Sunflower Nationa l Research Meeting Network. The results pointed to a strong tendency for a rea 
expans io n in the next·two to five years (75%); this being as a secondary follow-up crop (83%), especially 
after soybean, and to be used for biofuel (77%). The main resear<;h needs were linked to' disease control, 
crop zoning and varietal improvement for d isease resistance and high o leic oil content. Also, when 
considering the vision of and concems regarding the future expansion and transformation of the 
sunflower production complex, it is believed that this expansion is a conso lidated trend, requir ing a 
strateg ic sector planning associate""d with an economic and iechno logical policy for its success wi thIn 
Brazili an agribusiness. 
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INTROD UCTION 
The sunOower (Helianrhus annuLlS L.) cropped a rea in Brazil is incipient ( 110 thousand hal when 
compa red to the main world producers such as Russia, the European Union , Ukraine and Argentina, 
which sum up 19.9 mi ll ion hectares of the world 's cropped area. As it is incipient, the Brazilian y ie ld 
production represents on ly 0.4% o f the world production when compared with those coun tries wh ich 
represent 72% (FAO , 2007). However, there is an eno rmo us potentia l fo r expansion if sunflower is 
planted in ro ta tio n a fte r soybean, which occupies an area o f 21 mi ll ion hectares (CO NAB, 2007). The 
potential fo r area expansion is a lso dr iven by the Brazilian government's demand for biofuel and for high 
o le ic o il fo r human consumption. . 

The L1 SC o f vegetable o il , as a bio fu el or lor energy genera tion , has been known for long time in Braz il 
(Fra n~a, 2005 ) Ho wever, there is a cLlrrent dcbatc in relatio n to its viab ility fo r being used as a biofllc l o r 
for human consumption. 

The sLl nOo wer crop has show n adva n tag~s for poss ible bioflle l use slich as: hig h oil contcnt (40% ), 
a lso a ll owi ng co ld ex trac tion (GaZloni, 2005 ), low product ion costs and a high pos itive energy balance 
(unit o f energy produced as b i od ic~e l 'unit of energy used for crop p rod uc ti on ) when compared wit h ot her 
uil crops (L ngaro, 200('), parlicLl larl y whcn it is used as a secondary fo llow-u p crop alter soybean 
! Laaarotto et al.. 2(05). Thcse fac ls r,'duce the dcmand fo r foss il fu e l and optimi ze ·the usc o f fert ilizer, 
\\i.lh.: r. land and ot ll..:r i nput ~. Iht:rc l'J r..: prodUCing Cl1n rOlllllcn lClI benefits J ue to th e reduc tion of fertill/CI 

and th e m,ll [JtcnaIl CC' of th e :,n il producti \'it y c:rpacit y. 
COllSilknllg til t..: fact that the econOllllC and c ll \' irOIl Il1Cn tal benefit s (t..: xcept for fossi l rue! liSt: ill 

[\:cluci ng gn.:t..: nhou-,\..' gas CIll I S>'; lt "ih) uf thL' -; u lltlowcr for bio fuel production are exac tly the same as Iho :-.e 
{'ur food prud uction. there l ~ a Cll r r t: 1l1 debate rL'ganJing Ih dest in y. Some auth ors (~ta n da r i n o, 200) ) 
d(l\oC<1te tha t ::; uch a high quality and Ilohk o d, wilh a high contc:nl o f uJ1!)a turalcd fa tty acid.." t h~ 
pr",:""cIlCC 0 1 \ Jt~11l111l E. p -ca ruH:1l and pl lOSplwl lrlUo;; "hou lJ be used for human COlhulllpl ion ra th.:r than 
fn r 1-'1{ l d l l..~"'I..' 1 pr(IJ lluioll \ '\urt.:ll\ cr. Ih~rt.: I ... an increased dc III a I1C! in South ::\,llle r ica ror s llll ll \) \\ "t'r 

geno type" ' \ \ "ll h high o leiC \ld f() r fryllig p li IThht; ... 

D~:-. r lte the deba te. th e dClll£iIId !(lr <lil IIlCJ'I.:a...,1.! III Brazi l ian su nnO\ \(' r pruuucl lOII 0 11 a :""thon and 
Ilh.: dlllJIl [ ('/"11 1 I ... C\ H.l l' llt. I ! p\\c\I..'r lilL'rL' :I!\: l I1M]\' d(lubl ~ ahout til(, futurl..' .... II1 C(, l )1l mallv nCG\ ... ioll " I n I I h.' 

Pd,>l. thL' ma r kC't .'> tgmJ led ~1 1l InCrL'~hL' 111 thL' lkn''' lnd for :::,u nl1u\\ er produ L'\JOIL but lhi~ d id no t Iwpp"':ll " 
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Current Stants and New Uses of the Crop 

These facts decreased the confidence of the producers in inves ting ca pi tal. financial and hU111 (1 11 resnun.:cs 
in the sunflower crop area expansion, 

In this context, the use of strategic planning tool s is appropriale in order 10 mioinl1le rLllllre rl'" and 
opportunities to th e sunflower production complex, Idenli fyi ng conso lidated rLl ILl rL' Irc'od , aod 
uncertainti es, and rapid diagnoses involving all the agents or H given :-; cC{ pr "liT neu:: ,,"';.! !":: to 11K 

constnlction of future scenari os tha t could support a morc r(l ti onal decision-Illaking P!\ )cc'\s «indl..'1. 
2000), So, the objective of this study was to idenlify fu wrc trcncl , '1I1d 1 l'l' llI1 olo~l cal need, 01' Ihc 
sunflower va lue chain in order lO subsidi ze the formulation of ruture public pn li l'l L' :--

MATER IALS AN D METHODS 
This research was done in two phases; first a bibliographica l review all oll'ed to idenlil) a ~cnl ' or Ihe 
sunflower agro- industry va lue cha in and to gather sunnower produ cti on dala I'rolll i1ra 7. iI and rrolll Ihe 
world since 1997, The second phase was the elaboration of a Sellli, slructured qLl c" ,,'noairc direL'l cd 
towards the future ex pansion, transfol111ation and technological necds ol' lhe sunllowe ,- \ ' alu ~ ~ llail1 Thi , 
questionnaire was distributed to agen ts of all the sectors participating in Ihe V '\ 'lIi ,,,,,, 1 Hra / il'<l11 
Symposium of Sunnower and in the XV II Sunflower Na ti ollal Resea ,-ch MC\' 1 1I 1~ ""cIIV" rl-; III 
UberiandialMGfBrazil in October 2007, These meet ings a'-e vel)' importan l lo r tll c Rra /i liall sUl1 11nll'CI" 
agro-industry complex , due to the inten , e pal1icipation of the reprc.scn lill ivcs of Ihe who le \ aluc challl II 
is also a forum to show the latest research achievcl11en'ts. irtcll tifYing rGsc, lrc h nL'l'd~. L'xc ha ll t!i ng 
experience, practical knowledge and identifying policy needs, 

The questionnaire was given to 89 participants, with a rcturn of 59 rcs l' ,)n <l cnI.S (~5 ",, ) , ,'\ 1 Ihe 
moment of the delivery the research objectives , the fillin g-in pl'Ocess and Ih e il11rol'l '"1CC "I ' Ihe 
participation of each ,-esponcknt were exp lained, Also exp ressed WilS til e cnlllmlllll cni o l' lhe '-L'' '''""L'll crs 
to return the compi led resu lts to the respondents, 

The Gil' s (1995) recommendations were used in th e d,-aftin g, applica lio n and ana lys is " f Ihe 
questionnai,e, Statistica l descripti ve analyses (frequency di str ibu lion) were made rollowlIl !,! 1'1I111'11lcl , 
Gomes (1985) , 

RESULT S AND DI SCUSSION 
Analysing the past 10 years of world sunflower p,-odueli on (Fig , III), it co uld be scen Ihat Ih cre 1,,1<1 heL'n 
a' relatively constan l vo lume of secd and oi l p,-oduction, 27 , I4R ant! 9,2 11 tllou sand Ions vcar', 
respectively, reflecting a stable market, except fo r in 200 I, when very low volumes of sced and o il 
production were observed, However, the Brazilian data (Fig, 113 ) did not lo llow thi , tendency, They 
showed an increasing tendency from 1997 to 2000, then leveling off and peak ing in 2001 , followed bv a 
period of accentuated decrease 2004-2005, and showing another increasing tend cncy In 2006, II is 
expected that this trend wi ll continue in 2007, with a higher incremcnl in 200R due to th e flra/,ili'" l 
requirement of a 2% mixture of biodi esel in common diesel (Law I 1,0097, January 131h, 201lS ), ' 

Vieira (200 1) also observed a great variabi lity during the 19S0s and concluded Ihol Ihi s was dll e 10 
the low yielding vari eti es, the scant vo lume of techno logies avail able to farillers, th e lack of Iradit ion and 
knowledge of the fa rmers for planting sunflower, besides the inexisl ence or (1c~n ed 111 a 1'1«'1 anti 
commercialization channels, This situati on seems to have siayed the same lip 10 loday 
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Current Status and New Uses of the Crop . 

·1 he nlcr~asing demand Il)r biofuels has been caus in g a drastic transformation in th~ Brazilian oil 
see d prueess in g sectu r. App rox imately 13 new plants have come into operation, i.e, 33% from the 45 
cunstructed in 200? for processing biodiesel (httpllwww.biodieselbr. com.br). Also, traditional plant 
mills ha vc changed their t()CUS into processing hi gh o leic sunflower genotypes. Therefore, biodiesel 
and high oleic arc p laying an im portant role in moti vatin g the expansion and transformation of the 
"iUll nOWcr value t:hain 

La//Clmtu et al. (2005) bui lt a sc hema of th is new sunflower volume chain involving the main 
playcrs , I·ruill the rnput sup pli e rs to th e frna l consumer (Fig. 2). It can be seen that each segment is 
n..: .-.:p()l1sihk t<Jr a grl'ut !lumber of activ it ies generatin g employment and income, and that that segment 
is interco nnected to the olh~rs, runni ng a lung, complex va lue producing chain. 
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Current Status and New Uses of the C rop 

The experience in dea ling with the sunnower crop was an important poin l ror th e pl'r~on~ 

surveyed. Thus, the time period in dealing w ith the sun flower was the pa r"meler se lect ed alHI il " 
shown in Fig. 3B . It can be observed that 16% had less Ih~ n I year of sun flowe r management. ,'\"/" 
had from 1 to 3 years, (6% from 4 to 6 years and 16% had mo re than 10 yea rs "fex perie nce wi ll\ Ihe 
crop. 

The fact that 5 1 % of the respondents had been wo rk ing with sunflower lo r Illore Ihan 4 yca rs. 
besides ensuring the knowledge o f the secto r in the answers, a lso indicat ed Iha l sunllo\\ c r has heen 
commercially produced for more than a decade in Brazi l. a ltho ugh on a 5111"11 sCil le . On Ihc (llher 
hand, the h igh percentage (49%) of pro fessionals w ith less than three yea r, ex perience Cl1l nclde, \\ rlh 
the time period in whi ch the Brazi li an Government official ly ini liated Ih c b lod ,c"'1 IHlI >(I",, 1 I' rn~r'"n 
(2005) . This indi cated a tendency o f a growi ng crcseenl sun fl ower sec tor. wrlh Ihe mlt'rl's l "I' Inllncd 
and specialized pro fessionals . Thi s in formati on corrohorated the expecta tions of crop CXPil !bl\lll (I ' ig 
4A), to which 75% answered th at a la rge expansion was ex pecled in Ihe nexl 2 Ill:; years In Ihi, \\·a,·. 
the professionals, at the moment with less th an 3 years ' sunllowcr management l:x pcncncc. wOlild he 
adequately trained fo r the expected peri od of hi gh and rapiel ex pansion. 
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In relation to the expected increment in th e c ropped a rca ex pan sio n (Fig . 4 1:l ). :;W'·" (Ie Ill<' 
profess ionals estimated that thi s increment would be betwee n 4() to (\0%. So. in the nl'" 2 1(1 " ve, ,,·' Ihe 
planted area of 110 thousands ha (2005) would be in a ra nge of I :;4-17(, thousand In II hcc(llllcs eiL'" r 
that, even with this expansion , Brazili an partici pa ti on in the inleI11at ional slJnll(lwer mark el w tl l he 
insignificant. However, it represented a decrease in the importat ion o f sun fl ower l1 olll' . c rudc and rd i ned 
oil that reached in 2004 2.000, 10.065 and 7.454 to ns, res pect ively (LaZI.MO[(O e l ill .. 200" ). In "dd ili"". 
29% of the profess iona ls expected an arca ex pans io n rangin g be twecn 20-40% a 11(1 the mosl opl im isll C 
ones (8%) had an expectatioll of 100% or mo re. 

The survey a lso indicated that 83% of th e profess ional s bel ieved Ih a t inc ,.emcn ls va ,.y in g l'rom 40 In 
100% are expected for sunflower as a secondary fo llow·up crop. especia lly afler soyhe" n. Ill' '' nl y 
concentrated in the Brazi lian Savannas, whi ch have th e highest percentage of th e soyhean 2 1 million 1", 
planted area (CON AB, 2007) . Thi s tendcncy indi cated thai the s'eclor seems 10 be focused lowards a Ill " r" 
rational use of the areas u'nder no-till . It permits th e lowering of produelio n costs d ue to Ihe usC (If 
residual fertili zer and less energy whil e a lso ma intai n ing the soil prod uction pO lcnt ial by increa'"lg Ihl' 
water holding capacity and infi ltratio n ra te, the organic matter content and by reducin g co mpae linn . 

Considering that sunfl ower is one o f the o il seed crops in cluded inlhe B,.a !.ilia n rs.:ational rrog r"l11 "". 
Production and Use o f Biodiesel (PN PB) launched in 2005, a q uesl ion on Ihe eXl'eClalinn, nl ' Ihl' usc of 
sunflower for biodiesel product ion within th e PN PB was asked (Fi g. SA). As a res u lt. 7:;' Y" "I' Ih e 
respondents answered positi ve ly. However, thi s ex pectation leve l der endecl o n Ih e degree (II ' s tl eeess o r 
the PNPB expected by the agents, sin ce 49% beli eved in to ta l success. 47% in Ill(lderate ' ucecS' 'lI1 d 4':" 
in failure (Fig . 5B). 

The PNPB was drawn up w ith the purpose o f substitu ting fo ss il fuel hy renewahle an d cl'tie icnl 
sources ofbiofu el, in order to achi eve the sustai nabi lity of the energy malrlx inlhe ecnn(l llli c. s(le lal. and 
environmental spheres (M APA, 2006). 
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Current Statlls and New Uses of the Crop 

III Lndcr tu idclitlCy tccllllological gaps and ot her barriers that may affect the expected area expansion 
r ~lt ".: ."' . \ lpCI1 qltc~lions were asked in which the prufessionals had to cite the five most relevant needs. 
Il u\\·cvcr, SO IIll' confusIolJ was shown up in their answers and on ly two main research needs could be 
idclIllli(.;J . 
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In the " pell '1Ltt"tions, resi stant/to leran t high yie lding sunl10wer genotypes and disease control 
Illethods and pr<>du clS were cited by 6 1 % of the specialists. In re lati on to diseases, the sector 's' main 
co nec rtl was wi th Sdl!nJliniu sc/eruliurum , one of th e worl dwide sunl1ower's most devastating pathogen, 
a lthou gh still with a very low incidence in Brazil (Gu lya et a I. , 1997). A second research need was the 
crop agro-climatic w ning (39%). l3esides focussing on the determination of the best planting date for 
IIta"i rni l. il.lg y ields and reducing the incidence of d iseases, agro-c1 imatic zoning is the official instrument 
required hy the government to be used fo r rural credit and crop insurance purposes. 

i\ nuthe r ellnce rtt was re la ted to the o fficial recommendation and regi stration of fungicides, 
ill scc tr cilic-s and he,.b ic ides lor the crop (35'1'") . Al though some experimental tests were required, this 
",bjL'c t eLl Llld bc seen til be Ilture 01 ' a po licy need . The secto r was concerned with the small number of 
agr<)che llil cal prudLie ts , reg istered by the Hrazi lian Ministry of Agricu lture to be used in the sunflower 
cropping systeill . As an exarnple , a lac hl o r and tril1urali n are the onl y two herbicides registered (Briguenti 
e t a\. . 20U). Th us, tlte sce tm requires registrat ion measures in emerge ncy cases . 

Wi th regard to puhli c policies, an agricultural policy was clearl y necessary including price guarantee, 
,.ural credit , crop in surance and wm merciali zation measures for the sunflower sector. According ·to 
l'I ·.l'lci\, 20U7, the whole Brazil ian agribusiness has been sutfering from the inexistence ofa public policy 
direekd tlm ard s ",\()ri ng the competiti veness and development of this sector, which represents 29% of 
1111...' Iha/lklll (i r{)s~ Pruduct. 

-CONCLUSIONS 
\\ 'hl..'ll (\JI1:-- hJ I,,;'I"tIig. thl.' VISlun vI' and cOllcern s reganling the future expansion and transfonnation of 

till.: ="Ulllh,\\\.,[' proti Ul"\ hJIl t:\ lIllpkx. it is believed that the expansion is a conso lidated trend, requiring a 
.... Ira tl.-·~Ic ."; L'l.-'(lIl" plan ning a ~soc lalcJ wit h econoll1 ic and technologica l pol icies for its success within the 
fha / illan agr i bu s ll lC~S 
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