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SUMMARY

Twenty perennlal and annual wild species from Heltanthus genus were
tncluded ln the research, Thirteen of them were diploid, three were tetraplotd
and four were hexaplold. Among the diploid species, four were annuals and
nine were per€nnlals.

Four types of nutrient medla wlth dlfferent NAA and BAP concentratlons
were used for callus lnduction. In the diplold species, callus formatlon varied
from O.6 to 48.9%, in the tetraploid from 16.7 to 38.3%, and in the hexaplotd
from 0.1 to 33.3%.

The variatlon in the perenntal diploid species was from O.6 to 48.9%, and
ln the annual from 17.2 to 26.7%.

Two variants of nutrlent media were used for regeneration from the
obtained embriogenic calli - a medium with growth regitrlators and a medium
without hormones. For prlmary regeneration, the medium with growth regula-
tors gave a better response, while for the secondary regeneration reacUon was
posidve on the hormone-free medium.

Regenerauon was obtained ln four of the studled species - H.mollûs (M-
020), H.mollts (M-O34), H.sallclfolttts (M-045) and H.smtfhtt (M-OO8). The lnl-
tlal reaction ln the specles M-020 has begun from 3 embryogenlc callt, tn M-
034 from 2 calli, in M-O45 from 3 calli, and in M-OOB from 5 calll, the numbers
of obtained plants being 28, 38, 49 and 5 I , respectlvely,

The ploidy level of the obtalned regenerants was determined flowcytomet-
rically.

Kcywords: anthcr crilùrre, cmbryogcnic callus, regeocration, gpecûes' gun-

florrer

INTRODUCTION

Studtes of geneûc varlability of the cultlvated suLflower (Heltanthusannuus L.)
have shown ttrat the culflvated forms could not be a gene source for reslstance to
dlseases, for htgh protein content, as well as for some other economlcally tmportant
characters. Therefore, a number of studies aim at examintng the genettc potenflal of
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Up to now, in interspecific hybridization, the cultivated sunflower has been rep-
resented by varieties and lines, and the second partner - the species from the genus
Helienthus-'* have .beerar- heterczygqgs
p opulations "wcre-str,ongly

t-he"obtatned"hvbrid
'LJ*itld$"*u,iur* t

efficiently select and stabilizç,(esi1€q,gçF,g|ypp,i'ggg.$33*r,rg,l$ç..vgfuable,.gualities of
both parents.,The useû.f,lsogenic lines from the genus Heliaithus for hybridization
\$ith cultiVatêdisùh{lô\hë'r lines would allow a relatively more easy, fast and precise
transfer of these characters into the desirable genotypes. To achieve this purpose,
methods of anther culture .t.\,1ùtiÉi.1i'à$pUed in a number of cultures. In sunflower
Iblq, nçlttod stil-.J4q..-e$.Ê,R,lo,t.,oJ,g1qe6ipgl}!d,,rglEarç! w-g.rF., Qply a few publications
frave.reported sqsce$Ffifl;rqgçnçratipn frorn,anther culture frorn wild.species up to
howirlBohorovaieû.ah (rtg85i ôbtallâed,lonly'orie iegenef.ant-frorn thé,species Heltan-

to androgensis development; these species could be included'in sunflower breeding
progrilmé due totheir.,usëfùl.ChâraUtéfs:i ,l'', ^ 
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TYre'fôIlo\rrin{lleltanthusspeôies ùgIS,l"çl"A;d1tt tti1" "t"ay:' .

CiplgiS speeies (2n 
= 34) :,.fl.p; qeçod, {P-.A.?Q!, .fr,mo!lç, (M:o2o ), H. mollis ( M-

034),, flrs.olic{foltus (MtO45),.:H;salithii,',(MiOO8),:rtrI,glgwnteus '(M'03O), H.decap-
.11o1,ss:11{M:O43)|H:dtuari6alus;.,[M-O44);:iH:gtancaphyllrlst{M-OI2};:.H.debitts (E-

ôasil,,Érpdirôraris(e-os?t',H.r.tuttd.ttit'(Nr-a2\ïi::l|g,g#lf ç.uvrlop]t;
...tçtpptoid.,spe,c,r,çç tZr- = 68); H,[iqsy,{qf,.,{M;QQ?1,:Il.laeuisatus (M-or6),

H.strumosus (M-126); 
:

hexaplold species (2n = lO2): H.rtgidus (M-028), H.eggerfit (M-OOl), H.resin-
osus'(NÊù46,); Èt.'triDaiobûls,(ft1r0391.. :lt,'l';'l'r$ ,'.,:::i'irl.iii; 'ttjri.',-ili i'!, .:,r., ":,ii

M stands for the species with the perennial 
"y"f. 

"ôî 
âéf.lopment, and E - for the

annual species. The accession numbers belonging to IWS are presented in FAO.
Approximately 20 days aftèiibein$i$tÀièe'ttiib embryogenic callus was sepa-

Medium 85 was also used for rooting.
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"::qaS'hdrploid}ndftvel$f:n@laemftnb:wasidete{mirÀed'at the stage of ,2'3'leaves by:

using a flowcytometer (Partec CA II). A small piece frorr"l: a lea{'wag used,for tblg.,p-uf,r

pose.
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CALLUSoGENeS[sil ", 
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Dtploid speeies fl"r4'É. genus Hellonthus i , r ril.
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The study includdd !2, diplQr-çl,g speeies, 4 of them annual and 8'perennial.

From the &rtesfrd,r+ariqnt$;of n.iry.fçrt media for callus induction from anthers, all
tested Q[pffi Sqig.tgf ,ùtquced the highest percent?€les of embryo€e4ic calli on

medium 3 (Figure 1). Otly in the species H.gtganteus (M:OSO) was'higp response

obtained irl:iilëUitàl''4l1+Oz_q1, "$9.:fp_9-c-t-es.H"eIaucoehy.Ilus 
(M-012) âÈd H.divart'

catus (M-044) showed ttre',*e",frÀt'rêsponse to-dallus ùduction fôfi ttt" isolated

anthers,0.6 and 1.1%, fêiiÉtiôtivéiV. tn the perennial species, the highest percent-

agç" efi.embrXogFritc,salli Ï erp.Bb,tained.frorn the. spçciçs:*I!soliclfo(ittp,,[lVl'.rQ45"),.an4
H.decapetalus (M-043) - 48.9 and 38.9"/o, respectively; among the anmral species,

the percentages were highest ln H;pettolarûs (E-037) and, H.praecox (E-O291 - 26.7

and,22.zo/o, respectively. rne péfd'iiriti* speciêô'wèiejrnôreïeèfionsive ,tB€âfiItii$gen-
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ages of embryogenous callus on medium 3. The callusogenesis in the tetraplotd spe.
cies varied from 16.7 to 38.3olo.

H.strumosus (M-126)

H,/a6vigatus (M-016)

c

total o/o of I
callus induction

H.ngidus (M-028)
media 4

modia 3 H.eggafttii (M-001)

media 2 H.resinosus (M-046)

media 1 H.tuôerosus (M-039)

Ftgure 3: Elfect oJ medtum on callus tnducttonJrom anthers oJ hexaplotd Heltanthus spe.
cles,

10

c

0 H.h,rsufus (M-007)
media 1 media 2 media 3 media 4

callus induction

Ftgure 2: Elfect oJ medlum on callus tnducttonJrom anthers oJ tetraplold Hellanthus spe-
ctes.

Hexaplold Bpccles from the genus Hellanthus

Four hexaploid species \ryere lncluded in the study (Ftgure 3). The htghest per-
centage of callusogenesis was obtalned from the species H.restnosus - 33.3%, fol-
lowed by H.rlgldus (M-028). The species H.tuberostrs (M-039) demonstrated an
almost palûy response to callusogenesis. Generally, the hexaploid species gave the
lowest percentages of embryogenic structures. They too gave the best responses on
medium 3. The callusogenesis ln the hexaplotd specles varied from 0.1 to 33.3olo.
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RDGDNERATION

Two nutrient media were used for regeneration - medium 3 and medium 85
with a reduced content of sucrose.

Regeneration was obtained from 4 diploid perennial species with the chromo-
some number 2n = 34 H.mollts (M-O2O), H.mollis (M-O34), H.saliclfolius (M-O45)

and H.smithit (M-OO8) (Figure 4). In the species H.mollls (M-O2O), the primary
regeneration began from 3 embryogenic calli, which were plated on medium 85.
The other calli from this species which were on medium 3 did not develop thelr
embryogenic structures into normal plants. The total number of regenerants
obtained was 28. They had the diploid chromosome number. Half of them were
grown under greenhouse conditions and were self-pollinated. The other half were
transferred to the field and were further grown without being isolated. No seeds
were obtained from either variant. The plants were successfully propagated vegeta-

tively both under tn uitro conditions and in the field.

H.sm/hii (M-008)

H. sal icifoli u s (M-045)

H.mol/ls (M-034)

H.morlis (M-020)
number of

number of
regenerants

on 85regeneranrs
on media 3

Flgure 4: PrlmarA regeneratlonJrom anthers oJ wlld Heltanthus species.

In the species H.mollis (M-034), the primary regeneration began from two
embryogentc calli on medium 3. The obtalned regenerants were 38 in total. In 1l of
the produced regenerants the chromosome number was haploid before sowlng in
soil. Two weeks later their chromosome number was dtploid without applying col-
chicine. This varlatton is most probably due to spontaneous diploidization, the rea-
sons for which are difflcult to explain at the present stage. No seeds from the
regenerants of the species were obtained, a fact that cannot be explained either.

In the specles H.sallcifolûts (M-O45), 49 regenerants were obtained from 3
embryogenlc callt plated on medium 85. All regenerants had the diploid chromo-
some number.
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The species H.smtthtî (M-OOB) produced the highest nuïllltËh&if,{€S€Éânts.

The prga35y. {Q?ctigg pugur},fios,l,çqlli rylil} g4brypgç$lp ,çli5!}fituÈç?a4d,FJ,fç9".'-
erants were produced. Ail five calli formed shoots*,g1},!|F*r;Fgg,g.trft1i9,n,rmR+,*utrrRqr

Tfeg,clrlo+eça+e. nFm-b€Lïfllgir, nivc,gf,lhq 196e.+95gfl,frhe*-$p,lrgpÀqt*,Sm*o-
sPTg îS'4P9i,,Ê9,$q9 th.s $iptoi$,pl'roeqp-gry94$fqF,ç{ ef$.Sg T8s-"ru,.ç1p,5p,,;thg
tgtreplold .çhr9mgsogre . 3ugper.,,,,Tbç ,9ry- ,F"?.liop, reLIF: tg{tÊp}Qlô,S!,geftsg1,f},ç
nu.ryhp,r, ,?{, tfçe g\e1!s 4€4,n, ppEld Eç, r"{"qq-4.,tgr,tBogt*Rç9"Ê,.., Hqi$if,?fpilrq{
ngtypt.ot$7a49n.,Sf4cg,!\g.qg:FI,Q phe,lor,rBepqpyre*,bgîçtçtittlçIf rtltc. Erl"nqgq'qrr
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REGENERACION DE UNAS ESPECIES SILVESTRES DEL
CÉXNNO HCTiANthUS POR MEDIO DEL CULTTVO DE
ANTERA

RESUMEN

Veinte especies del género Hellanthus de varios aflos y de un aûo han
sido estudiadas. Trece especies eran diploides, las tres eran tetraploides, y las
cuatro eran hexaploides. Entre las especies diploides, cuatro eran de un afio, y
nueve de varios aûos.

El callo empezaba a formarse por cuatro especies de medios nutriûvos
que tenian varias concentrâciones de NAA y BAP. La formaci6n de callo variaba
de 0.6 a 48.9o/o en las especies diploides, de 16.7 a38.3o/o en la especies tetra-
ploides, y de O. I a 33.3 en las especies hexaploides.

La variaciôn era de O.6 a 48.9o/" en las especies diploides de varios aios,
y de 17.2 a 26.7"/" en la especles diploides de un afro.

Dos variantes de medios nutritivos eran utilizadas para la regeneraci6n
de los callos embriogénicos obtenidos - un medio con reguladores del crec-
imiento y otro sin hormonas. El medio con reguladores se mostrô mejor para
la regeneraciôn primâriâ, y el medio sin hormonas fué mejor para la regener-
aciôn secundaria.

La regeneraci1n era eficaz en cuatro especies investigadas - H.mollts (M-
O2O), H.mollis (M-034), H.salicafolius (M-045) y H.smtthii (M-008). La reacci6n
inicial en la especie M-020 fué causada con suceso en tres callos embriogéni-
cos, en la especie M-O34 en dos callos, en la especie M-O45 en tres callos y en
la especie M-O08 en cinco callos. El nrimero de plantas obtenidas por especie
era de 28, 38, 49 y 5f.

El nivel de ploidez de los regenerantes obtenidos fué determinado fluido-
citometricamente.

nÉcÉlrÉnarroN DE gunl,guns EspÈcns sALrvAcEs DE
I'HeTÎo;ntÉrus À L'AIDÈ OB iA CUT,IURE DE L'AI\ITHÈRE

RÉSUMÉ

Vingt espèces vivaces et annuelles de L'Helianthus ont été observées.
Treize d'entre elles étaient diploïdes, trois tétraploïdes, et quatre hexaploides.
Parml les espèces diploïdes, quatre étaient annuelles et neufvivaces.

Quatre types de soutien nutritif ayant différentes concentrations de NAA
et BAP ont été utilisés pour induire le callus. La formation du callus allatt de
0.6 à 48.9% dans les espèces dlploïdes, de 16.7 à38.3o/o dans les espèces tétra-
ploïdes et de O.l à 33.3olo dans les espèces hexaploldes.

La variation dans les espèces vivaces diploïdes était de O.6 à 48.9% et de
17.2 à 26.70/o dans les espèces diploides annuelles.

Deux variantes du soutien nutritif ont été utilisées pour la régénération
du callus embryogénique - un soutien avec des régulateurs de croissance et un
soutien sans hormones. Le soutlen avec régulateurs de croissance a donné de
meilleurs résultats dans la régénération primaire et le soutlen sans hormones
a donné de meilleurs résultats dans la régénération secondaire.

La régénération a été obtenue dans quatre des espèces étudiées - H.mollts
(M-O2O), H.mollis (M-034), H.saliclfolius (M-O45) et H.smithii (M-OO8). La
réaction initiale de I'espèce }l-2O a commencé à partir de 3 calli embryogé-
niques, celle de I'espèce M-O34 à partir de 2 callt, de M-45 de 3 calll et de M-
0OB de 5 calli, les plantes obtenues étant 28, 38, 49 et 59, respectivement.

Le niveau de ploïdité des régénérants obtenus a été déterminé
cytométriquement.
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