
E. KURNIK
Research lnstitute for Forage Crops
7095 h.egszemcse, HungarY

In c,ountries wrtrere sunflower is wi'd'ely
grolvn, its pness-cake an'd extracrted grits play
i o"""iraut"tUle part in ttr'e [ivestock feeding
*J-u", in addition to being an irnpoltant oil
s,eed c'iop, sunflower is a signifitcant p'lant pro-
tein sourc€ a,s well. Trherefore, pr''esiumable

changes in its protein content as depending
àn t"he grrowing oon'ditions are of economic
importancte too.

MATERIALS AND METHODS

Due to th'e ,fact that the F.A.O. trials with
sunflower varieties an'd hybrids have suppli'etd
,deta,i[ed infor,mration on t]re signifioant in'flu-
enc'e of the e'nvtironment on seed yield an'd oil
eontent an'd quality, it has app,eared inter'es-
ting and useful to investigate also the pro-
tei,n content of 'sunflow,er entries.

At our rrerquest, s'eed sarnples ifrom the F.A.O.
tri,atrs p'erfonmed in 1977 were sent Lby 12

institutri,ons f,rorn 9 European couintries. A
numher of 3 varieties, 19 sinrgle hybriLds and
2 thre,e.-way Frybrids were analy,sed for pro-
t,ein sonten't at Iregszemose, HL-rngany. Tlhese
sun,ftrower genotypes we$e exp,erriment'erd in
two trials : Trial No. 1 with ;half-l,ate hyhrids
and Trial No. 2 with early hybrids and cul-
tivars, and the results concerning s'ee'd an'd
oi1 yi,eld an'd rnorpho-rphysioùogi'cal'characte-
ristics were published in "He1ia" Nr. 1' 1978.

Data on pr,otein ,content, presrent'ed in Ta-
bles 1 and 2, are discusserd from t'h'e stan'd-
point of vaniety, trocation and latitu'de.

RESULTS AND DISCUSSION

Sunflrower genotypes show consid'erable
differenc'es in prctein co'ntent wrtren. com'pa-
rerd âmongl thern. Between Flarnbeau, tÀ'e

hybrid of the higihest protein c,ontent (17.5%)
an'd Rornsun 5,3, that of tlhe lowest protein
content (14,4%), there is an atbsolute diffe-
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rence of 3.1% and a relative di'f erence
of. 21ols.

Thrce ea'rIy genotyp'es have. shbwn the
hi,shest protein conteâ1 : the single Lrybri'ds

F-rËÂuà",i (1?.5%) and H 5-c 3 q7'1% an'd the
;;i;tt isJ"'ua "ilz.ro/o) 

-frre joYugt prgtqln
contedt herlongs to the fraff-tate hybrids AireIIe
rf +.S-ol"l. ,soreir HT 58 (74.401ù ainrd Romsun 53

iîAÀdiri. ittereut of sunftowei genotypes, with
i?.s 6'16.8% pnotein 'content, rarlges between

the two ,grotlps of values.
The ecostability of sunflower genotypes- has

ibeen investlgated on the groun'd of ttre loce-
;i"^-;h"t. :T"ki*g i,nt'o aàcount the differen-

"uË- 
U*i**n the 'Jt"ttauoa deviations anrd the

;"t"*tt; 
-lrtln 

", Helios 322, Sorem HT 58'

nàÀ-i* 53, Sorern 80, Helios 14-279 anrd Rorn-

sun 59 (in this or'der) gan-be- regarlded 'as ecos-

;"bb ,gè;.types (starrrdand deviation : 0'70 to

10.06, extreme tuttt differences : 1'80/s to
4.1%).

Ecol,ahile igenotypes are,- T order " H-23'
wi;lk;pd*iinernit, H 5:C s, poY*9t',k, Flg*.
;;;;- fi;;"un 1s *ttd Ro-u" 301 -(stanidand
ÀÀ"iitittt: 1.?0 to 2.37, extreme value d'iffe-'

nences : 5.20f s t,o 8.6%)'
It iis wofth menti'oning that most of the

ecostable genotypes beloig t" -tf*- half<lat'e

,g;;;p oÉ riaturiiy, while t'tr'e ecotrabitre ones to
the early grou'P.

T,he r.emainder of the genotypes ranges bet-

ween the trvo groups of, values in respect ot
;;;i;-bihty (stanàard^deviation: 1'22 to 1'46' dif-
fererrces between .*t".rnt values : 2'50fx to

5.5%).
The particulbr ecolorgical rconditions of 'eac'tr

locations are idonsiderably acting on the p'ro-
tein content of s'unflonver cultivars and hybrids'
The highest average protein content ùras lbeen

determin'ed at ,Pozn'an, Potrand ,(11.201s), and the
lowest at Ebvas, PortugaJ. (13.3%). Between
th,ese extneme vralues, there is an absolute dif-
feren,ce of 3.9% anrd a u'elative diffelence o'f

3.60lo.It is evident, at least with re,gerd to the

2l



differences anrd fXu,ctuation when'consi'd'ering
both the genotypic and environmental in=
fluences.

It sLrou,ld he mentioned here that, accordinrg
to our own ex'perirnents, th'e i'nfluen'ce of the
year is stiJjl grreater than that of the location
with regand to b,oth oil anrd 'protein content'

In-Tahiles 1 and 2, ttre lorcations where
the F.A.O. tLrials were conrduoted are groupe'd
acc,ording to their geograpn-ic - situ'ation, in
o::der to-exami'ne the latitude efferct on prot'ein
content. This s'equen'ce olf locations how'ever,
evidently du to the small mrrnber of oh;s'erva-
tions, doês not indicates any changing tendency'
Presumably, at least in the i'nstanoes 'examire'd,
the l,atitudê affeots the protein cont'ent 'of sun-
flower to a smrallen extent than the rparticular
ecologi,ca,l oonditions of the experimental sites'
The same aPPIes to oil content.

T]he comp,ôsiti,o"t value of a lgenotyp'e can be

also ctraraciterized iby the total amo'uint of oil
anrd pr,otein : ttre OP value (où1f'protein)'

The OP value is deiermine'd by the oil con-
tent, sinrce nearly three rbimes as mu'ch oil as

orot"it is forrneô in the total cropyiel'd' Bet-
iveen Hetio s 322, the hyrbrid of the rhighest oP

""f"" ios.+o/o) #o neUi of the lowest (59.40/d,

tirer" i. 5.Si0/6 absolute ând 9.9% r€[ative dif-
ference. The 

-relatively high OP value of the
nyU"id lRomsun 301 

-(63.70/0) 
.s'houl'd alsro b'e

p6j,nted out, hecause it is the joint rqsult of a

ielatively high protein cont'ent (17'00/0) a'nd a
goord me'dium oil 'con'tent.

As rergards the analys'erd sunflower errtries,
taô/^ of"titen" showed a relratively high oP
vairie (6a to 670/s), and 350/s a relativel"y low
OP value (59 to 60%).

Wlth respect to ihe eoostabilirty of the Otr

values, tkre ïr''der of s'equen'ce is di'ffenent from
th,at obtrained for protein aonlt'e'nt, i'e' :

- eco,slable genotyp'es : Helios 14-219, So-

:."em 82, Sorern- HT 
- 
58, Wielkopolski, Herlios

àzz, vt NS 65 and Fl,ambeau (standand d'evia-

tion : 1.65 to 1.90, ex{tleme value d'iffenenoes :

5.1% to 7.3olo) ;- 
--" eoola,biiè' genotypes : Remil, YU NS 26'

Re1ax, Issanka, Airelle an'd Rornsun 53 (stan-

à"oa a*"iation : 2.5? to 2.96, extrerne value
diff,erences : B.40ls to 10-20/6).

Trh'e rrest of entri'es rang'es betwe'en the two
croups of values in respéct of the OP value
Ë"ort!,Uility (standard d,ôviation : 2.03 tb 2'4,

;;kfi;Jrù ailt"onces: 6.2010 to 7'9010)'

When st'udyinrg the lo'cration effect, the
hi,ehest oP vâluJ has be,e,n recoÏde,d at Aude,
itr- tr'"ttt,"u (65'0%) and th'e lowest at Irergs-

"À*"r", 
in 'Hungary (59.20/0). The .dlf'ference

b,etween the extreme value's arnounts tto 5'B%
and the 'rrelative differren'ce to 9'90/6, iust as

*""t- * it has been reeor'de'd betw'een the
in divi'du,al,gen'otyp,es.

For th,e abov,e mentio'ne,d reas'ons, titre l,ati-
tu,de erffect, as exp'eroted, has n'ot provad 'deter-
minant on the OP valu'e, eith'er,

CONCLUSIONS

On the ground of our findings exposed

in de,tail in this Pa'Ptr, alt'hougkr on the 'basis
ài otfy one year dàta-and a relatiively -sryal]
num,loer of troàations, it 'coul'd be'con'clu'd'oC tha't

sunflower genotypes differ si'gur,ificantly bet-
w,een th,em âs protei'n content is cort'cerned, but
nevertheles;s the envirpnrnent:al- inflursn'ces are
gneater than 'the genotypic ones,-so that ecos-

iâUle ana ecol,abile cultivar,s an'd hyb'ri'ds can

ËË 
-àGitg"ished. 

Thereforre, the attention of
bruuÀ""u înd growers skrould be called t'o the
ir"po*tttt roË phyed iby the- ec'ologircal back-
groïnd, which ,ôann'ot 'be neglected neither in
ihe Ureeaing programmes nor in the d'Ecisions

taÈen by griwe'rs for establishi'ng a sun'fl'orrer
crop.

LA TENEUR EN PROTÉINES
DES HYBRIDtrS ET DES VARIÉTÉS

DE TOURNESOL ESSAYÉS

DANS LE RÉSEAU INTERNATIONAL (19?7)

Résumé

On a analysé la teneur en protéines de 24 hybrides

et variétés de tournesol essayés en 19?? dans Ie
réseau F.A.O. de recherches sur le tournesol'

Les résultats ont montré d'importantes différences

entre les hybrides et les variétés sous le rapport de

la- ieneur àn protéines, mais ce caractère est aussi

fàrtement influencé par les conditions de climat de la

iàcalité oùr I'on a eiectué les essais' De ce point de
.trrr" ott peut distinguer des génotypes écostables et

écolabiles. Quant à la teneur en protéines, les fluctua-
tions d'une localité à I'autre sont généralement plus
grandes que les différences génotypiques'

La valeur HP (huile * protéines) dépend surtout
des effets génotypiques et de milieu exercés sur la
teneur en huile qui est à-peu-près trois fois plus
grande que la teneur en Protéines'

CONTENIDO EN PROTEINA
DE LOS HIBRIDOS Y VARIEDADES

DE GIRASOL EXP,trRIMENTADAS
EN LA RED INTERNACIONAL (1977)

Res{tmen

Unos 24 hibridos y variedades de girasol experi'
mentadas durante el afro 197? en la Red F'A'O' de

investigaciôn para el girasol fueron analizados con

respecto al contenido de proteina.
Se encontraron diferencias importantes entre hibri-

dos y variedades en cuanto al contenido de proteina,
caracteristica que viene, sin embargo, fuertemente
influida también por las condiciones climâticas de las
localidades donde se efectuô el experimento' Las fluc-
tuaciones de una localidad a otra en lo que concierne
el contenido de proteina se refiere, son generalmente

mayores que las diferencias genotipicas.

El valor OP (aceite f proteinas) depende especial-
mente de los efectos genotipicos y ambientales excer-
citados sobre el contenido en aceite, el cual es casi

tres veçe$ mayores que el contenido en protefna'
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Protein content of sunflower half-late hybrids (19??)

Protein content of sunflower early hybrids and varieties (f9??)
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investigated genotypes and lo,cations that the
fluctuation in protein ,content due to th,e en-
vironmental influences is high,er th,an that cau*
se'd by the geno,typic diff,erènc,es.

22

Ref'erning to t,he oil content, one can state
that tthe protein cont,ent is an essenti,ally rnor,e
la,bi]e featu:ie than the oil contenrt, b,u"**.u
the former is showing relatively much greater



differences anrd fXu,ctuation when'consi'd'ering
both the genotypic and environmental in=
fluences.

It sLrou,ld he mentioned here that, accordinrg
to our own ex'perirnents, th'e i'nfluen'ce of the
year is stiJjl grreater than that of the location
with regand to b,oth oil anrd 'protein content'

In-Tahiles 1 and 2, ttre lorcations where
the F.A.O. tLrials were conrduoted are groupe'd
acc,ording to their geograpn-ic - situ'ation, in
o::der to-exami'ne the latitude efferct on prot'ein
content. This s'equen'ce olf locations how'ever,
evidently du to the small mrrnber of oh;s'erva-
tions, doês not indicates any changing tendency'
Presumably, at least in the i'nstanoes 'examire'd,
the l,atitudê affeots the protein cont'ent 'of sun-
flower to a smrallen extent than the rparticular
ecologi,ca,l oonditions of the experimental sites'
The same aPPIes to oil content.

T]he comp,ôsiti,o"t value of a lgenotyp'e can be

also ctraraciterized iby the total amo'uint of oil
anrd pr,otein : ttre OP value (où1f'protein)'

The OP value is deiermine'd by the oil con-
tent, sinrce nearly three rbimes as mu'ch oil as

orot"it is forrneô in the total cropyiel'd' Bet-
iveen Hetio s 322, the hyrbrid of the rhighest oP

""f"" ios.+o/o) #o neUi of the lowest (59.40/d,

tirer" i. 5.Si0/6 absolute ând 9.9% r€[ative dif-
ference. The 

-relatively high OP value of the
nyU"id lRomsun 301 

-(63.70/0) 
.s'houl'd alsro b'e

p6j,nted out, hecause it is the joint rqsult of a

ielatively high protein cont'ent (17'00/0) a'nd a
goord me'dium oil 'con'tent.

As rergards the analys'erd sunflower errtries,
taô/^ of"titen" showed a relratively high oP
vairie (6a to 670/s), and 350/s a relativel"y low
OP value (59 to 60%).

Wlth respect to ihe eoostabilirty of the Otr

values, tkre ïr''der of s'equen'ce is di'ffenent from
th,at obtrained for protein aonlt'e'nt, i'e' :

- eco,slable genotyp'es : Helios 14-219, So-

:."em 82, Sorern- HT 
- 
58, Wielkopolski, Herlios

àzz, vt NS 65 and Fl,ambeau (standand d'evia-

tion : 1.65 to 1.90, ex{tleme value d'iffenenoes :

5.1% to 7.3olo) ;- 
--" eoola,biiè' genotypes : Remil, YU NS 26'

Re1ax, Issanka, Airelle an'd Rornsun 53 (stan-

à"oa a*"iation : 2.5? to 2.96, extrerne value
diff,erences : B.40ls to 10-20/6).

Trh'e rrest of entri'es rang'es betwe'en the two
croups of values in respéct of the OP value
Ë"ort!,Uility (standard d,ôviation : 2.03 tb 2'4,

;;kfi;Jrù ailt"onces: 6.2010 to 7'9010)'

When st'udyinrg the lo'cration effect, the
hi,ehest oP vâluJ has be,e,n recoÏde,d at Aude,
itr- tr'"ttt,"u (65'0%) and th'e lowest at Irergs-

"À*"r", 
in 'Hungary (59.20/0). The .dlf'ference

b,etween the extreme value's arnounts tto 5'B%
and the 'rrelative differren'ce to 9'90/6, iust as

*""t- * it has been reeor'de'd betw'een the
in divi'du,al,gen'otyp,es.

For th,e abov,e mentio'ne,d reas'ons, titre l,ati-
tu,de erffect, as exp'eroted, has n'ot provad 'deter-
minant on the OP valu'e, eith'er,

CONCLUSIONS

On the ground of our findings exposed

in de,tail in this Pa'Ptr, alt'hougkr on the 'basis
ài otfy one year dàta-and a relatiively -sryal]
num,loer of troàations, it 'coul'd be'con'clu'd'oC tha't

sunflower genotypes differ si'gur,ificantly bet-
w,een th,em âs protei'n content is cort'cerned, but
nevertheles;s the envirpnrnent:al- inflursn'ces are
gneater than 'the genotypic ones,-so that ecos-

iâUle ana ecol,abile cultivar,s an'd hyb'ri'ds can

ËË 
-àGitg"ished. 

Thereforre, the attention of
bruuÀ""u înd growers skrould be called t'o the
ir"po*tttt roË phyed iby the- ec'ologircal back-
groïnd, which ,ôann'ot 'be neglected neither in
ihe Ureeaing programmes nor in the d'Ecisions

taÈen by griwe'rs for establishi'ng a sun'fl'orrer
crop.

LA TENEUR EN PROTÉINES
DES HYBRIDtrS ET DES VARIÉTÉS

DE TOURNESOL ESSAYÉS

DANS LE RÉSEAU INTERNATIONAL (19?7)

Résumé

On a analysé la teneur en protéines de 24 hybrides

et variétés de tournesol essayés en 19?? dans Ie
réseau F.A.O. de recherches sur le tournesol'

Les résultats ont montré d'importantes différences

entre les hybrides et les variétés sous le rapport de

la- ieneur àn protéines, mais ce caractère est aussi

fàrtement influencé par les conditions de climat de la

iàcalité oùr I'on a eiectué les essais' De ce point de
.trrr" ott peut distinguer des génotypes écostables et

écolabiles. Quant à la teneur en protéines, les fluctua-
tions d'une localité à I'autre sont généralement plus
grandes que les différences génotypiques'

La valeur HP (huile * protéines) dépend surtout
des effets génotypiques et de milieu exercés sur la
teneur en huile qui est à-peu-près trois fois plus
grande que la teneur en Protéines'

CONTENIDO EN PROTEINA
DE LOS HIBRIDOS Y VARIEDADES

DE GIRASOL EXP,trRIMENTADAS
EN LA RED INTERNACIONAL (1977)

Res{tmen

Unos 24 hibridos y variedades de girasol experi'
mentadas durante el afro 197? en la Red F'A'O' de

investigaciôn para el girasol fueron analizados con

respecto al contenido de proteina.
Se encontraron diferencias importantes entre hibri-

dos y variedades en cuanto al contenido de proteina,
caracteristica que viene, sin embargo, fuertemente
influida también por las condiciones climâticas de las
localidades donde se efectuô el experimento' Las fluc-
tuaciones de una localidad a otra en lo que concierne
el contenido de proteina se refiere, son generalmente

mayores que las diferencias genotipicas.

El valor OP (aceite f proteinas) depende especial-
mente de los efectos genotipicos y ambientales excer-
citados sobre el contenido en aceite, el cual es casi

tres veçe$ mayores que el contenido en protefna'




