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SUMMARY

Twenty perennial and annual wild species from Helianthus genus were
included in the research. Thirteen of them were diploid, three were tetraploid
and four were hexaploid. Among the diploid species, four were annuals and
nine were perennials.

Four types of nutrient media with different NAA and BAP concentrations
were used for callus induction. In the diploid species, callus formation varied
from 0.6 to 48.9%, in the tetraploid from 16.7 to 38.3%, and in the hexaploid
from 0.1 to 33.3%.

The variation in the perennial diploid species was from 0.6 to 48.9%, and
in the annual from 17.2 to 26.7%.

Two variants of nutrient media were used for regeneration from the
obtained embriogenic calli - a medium with growth regulators and a medium
without hormones. For primary regeneration, the medium with growth regula-
tors gave a better response, while for the secondary regeneration reaction was
positive on the hormone-free medium.

Regeneration was obtained in four of the studied species - H.mollis (M-
020), H.mollis (M-034), H.salicifolius (M-045) and H.smithil (M-008). The ini-
tial reaction in the species M-020 has begun from 3 embryogenic calli, in M-
034 from 2 calli, in M-045 from 3 calli, and in M-008 from 5 calli, the numbers
of obtained plants being 28, 38, 49 and 51, respectively.

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

Key words: anther culture, embryogenic callus, regeneration, species, sun-
flower

INTRODUCTION

Studies of genetic variability of the cultivated suhﬂower (Helianthus annuus L.)
have shown that the cultivated forms could not be ‘a\gene source for resistance to
diseases, for high protein content, as well as for some other economically important
characters. Therefore, a number of studies aim at examining the genetic potential 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
‘Helianthus-have-been- hetemzygoﬂsmopu}aﬁony Therefore; the-obtained-hybrid

e,
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populations..were-strongly. heterozygou& »makarjndg 4@»&1‘-&134;15 -OF -even-impossible-to
efficiently select and stabilize desn:ed genotypes combining the valuable qualities of
both parents.. The useof: isogenrc lines from the genus Helianthus for hybridization
With cultivated sinflower 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 are wideiy applied in a number of cultures. In sunflower
this method still needs a lot of experimental research work. Only a few publications
, ported sueCCSSﬁu regmqratlpn, from: anther culture from wild, species up to
now./Bohorova-et:al. (1985} obtained 'only ode regenerant from thé:species Helian-
thus decapetalus Alrssa et al (1985) obtarnecl ’regeneratron it the species

.The present study aims -at; mvpstlgatmg the, respOnse of 20 Helianthus species
to androgensis development; these species could be included in sunﬂower breeding
programs due to their-useful characters D PHEFIAE B ok T e

! MATERIALS ANDMETHODS

tettaplold specres o(2n 68)
H strumosus (M-126);

hexaploid specles (2n = 102) H rigldus (M 028) H. eggertii (M 001) H.resin-

M stands for the species with the perennial cycle 6f vrde’velopment, and E - for the
annual species. The accession numbers belonging to IWS are presented in FAO.
Approximately 20 days aftérb‘eing iﬂafed‘ tHe embryogenic callus was sepa-
rated from the non embrro%emc pne and pla, .\} 1p a rnedrum for rege,ne
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The anthers, calh and regenerants ohtained Were stored at 26+ 1°C relatlve air
humrdlty 70%, 2000 lux 1llum1nat10n and a photoperiod of 16/8 h.

Medium Bg was also used for rooting.
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-arge Fhecplaidypdevel :0f regenertints:was :determined. at the stage of.2-3;leaves by
using a flowcytometer (Partec CA II). A small piece from aleaf was used for thispur-
pose.
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CALLUSOGENES'}S

From ﬂm%tesieduwisnts ot” nuty
tested diplaid, species, hroduced' 1€ entag
medium 3 (Flgure 1). Oﬂly in the: specxes H giganteus (M-030) was hlgh response
obtained ir ‘Hyeditin 4 (4. 9° vThe ‘species. H. glaucophyllus (M-012)atid H.divari-
catus (M-044) showed the Aeakest response to-¢allus Mduétion from the isolated
anthers, 0.6 and 1.1%, réSpéétivély. In the perennial species, the highest percent-
ages of embryogenie calli were.obtained from the species H.salicifolius,{M-045) and
H.decapetalus (M-043) - 48.9 and 38.9%, respectively; among the anrual species,
the percentages were highest in H. petiolarls (E- 037) and H .praecox (E-029) - 26.7
and 22.7%, respectively. The peijénﬁial species Were 'more responswe ‘fé*jéér‘ﬂ’ﬁs‘@gen-
-»c&ipjtmztheﬁnm&domesﬂ h; Cre Beataningt s g
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Tetraploid sf’ecie from the gehus Heltanthus i

The following three tetraplo;d speeies were 1neludec1 in the research: H.hirsutus
(M-007], H.leau] gqt%s (M- 016\)Y{and H.strumosus (M-126). The species H.strumosus
gave the best response §8 3% (Fxgure '2). All three species gave the highest percent-
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ages of embryogenous callus on medium 3. The callusogenesis in the tetraploid spe-
cies varied from 16.7 to 38.3%.
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Figure 2: Effect of medium on callus induction from anthers of tetraploid Helianthus spe-
cies.

Hexaploid species from the genus Helianthus

Four hexaploid species were included in the study (Figure 3). The highest per-
centage of callusogenesis was obtained from the species H.resinosus - 33.3%, fol-
lowed by H.rigidus (M-028). The species H.tuberosus (M-039) demonstrated an
almost paltry 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 in the hexaploid species varied from 0.1 to 33.3%.

total % of
callus induction

media 4
media 3
media 2
media 1

H.tuberosus (M-039)

Figure 3: Effect of medium on callus induction from anthers of hexaploid Helianthus spe-
cies.
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REGENERATION

Two nutrient media were used for regeneration - medium 3 and medium B5
with a reduced content of sucrose.

Regeneration was obtained from 4 diploid perennial species with the chromo-
some number 2n = 34: H.mollis (M-020), H.mollis (M-034), H.salicifolius (M-045)
and H.smithii (M-008) (Figure 4). In the species H.mollis (M-020), the primary
regeneration began from 3 embryogenic calli, which were plated on medium B5.
The other calli from this species which were on medium 3 did not develop their
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 in vitro conditions and in the field.

H.smithii (M-008)\ |
H.salicifolius (M-045)\_ e .
H.mollis (M-034) embryogenic

H.mollis (M-020) number of calli
numberof . regenerants
regenerants on B5
on media 3

Figure 4: Primary regeneration from anthers of wild Helianthus species.

In the species H.mollis (M-034), the primary regeneration began from two
embryogenic calli on medium 3. The obtained regenerants were 38 in total. In 11 of
the produced regenerants the chromosome number was haploid before sowing in
soil. Two weeks later their chromosome number was diploid without applying col-
chicine. This variation is most probably due to spontaneous diploidization, the rea-
sons for which are difficult 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 species H.salicifolius (M-045), 49 regenerants were obtained from 3
embryogenic calli plated on medium B5. All regenerants had the diploid chromo-
some fiumber.
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The species H.smithii (M-008) produced the highest nufiibér¢offégendrants.
The primary reaction began from.5 calli with embryogenie siructure and 51 regen-
erants were produced. All five calli formed shoots‘“on the, regeneration. medium, B9,
Thelr chromosome number varie F1ve of the re}g}energnts k;gcl th}e haplold chr mo-

‘chromosqme Aumber and the ai

. cemaining 9. (h
he . explanatlox} foq,( tﬂl{@pl%d ehrgmgsth
number of these plants agam pould be reduced t_ovslpont%teguﬁ dlplo,]{ql}g p‘%n r
AFe sharacteristic,for the, sunflowgr,

fo the question ahout the orl;
gm of these dlplOld regenerants Eurthcr moleculg ,§tuqu eoulq Prove ;yh,cthqrht’lj)(eg
originated from, the somat!@-nssu? .9f lth%?%th?a eEdirectiv.from pollen.on 1. rwory

SEETeN o}' bariaas

w1t
witt banisido swew

Plaas sroiihaos ;e ad woog dhed viseld
The following two 1mportant conclusions can be drawn from our study
Twenty spec1es from the genus Helianthus WETe "tested»fpr androgenic develop-
ment. Regeneratlon was; obtamed only in-four of them. .. _ f
A medium w1thout hormones allowed to develop the bbtamed embryos into

plants.

In the spemes H smlthli {M-008), polyploxdization waé established unequivo-
cally. At this stage it is chfficult to. prove the origln of the obtfnned regenerants.
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RI:)GENERACI()N DE UNAS ESPECIES SILVESTRES DEL
GENERO Helianthus POR MEDIO DEL CULTIVO DE
ANTERA

RESUMEN

Veinte especies del género Helianthus de varios afios y de un afio 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 afios.

El callo empezaba a formarse por cuatro especies de medios nutritivos
que tenian varias concentraciones de NAA y BAP. La formacion de callo variaba
de 0.6 a 48.9% en las especies diploides, de 16.7 a 38.3% en la especies tetra-
ploides, y de 0.1 a 33.3 en las especies hexaploides.

La variacioén era de 0.6 a 48.9% en las especies diploides de varios afos,
y de 17.2 a 26.7% en la especies diploides de un afo.

Dos variantes de medios nutritivos eran utilizadas para la regeneracién
de los callos embriogénicos obtenidos - un medio con reguladores del crec-
imiento y otro sin hormonas. El medio con reguladores se mostré mejor para
la regeneracién primaria, y el medio sin hormonas fué mejor para la regener-
acioén secundaria.

La regeneracién era eficaz en cuatro especies investigadas - H.mollis (M-
020), H.mollis (M-034), H.salicifolius (M-045) y H.smithii (M-008). La reaccién
inicial en la especie M-020 fué causada con suceso en tres callos embriogéni-
cos, en la especie M-034 en dos callos, en la especie M-045 en tres callos y en
la especie M-008 en cinco callos. El nimero de plantas obtenidas por especie
era de 28, 38, 49y 51.

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

REGENERATION DE QUELQUES ESPECES SAUVAGES DE
I'Helianthus A L'AIDE DE LA CULTURE DE L’ANTHERE

RESUME

Vingt especes vivaces et annuelles de I'Helianthus ont été observées.
Treize d’entre elles étaient diploides, trois tétraploides, et quatre hexaploides.
Parmi les espéces diploides, quatre étaient annuelles et neuf vivaces.

Quatre types de soutien nutritif ayant différentes concentrations de NAA
et BAP ont été utilisés pour induire le callus. La formation du callus allait de
0.6 &4 48.9% dans les espéces diploides, de 16.7 4 38.3% dans les espéces tétra-
ploides et de 0.1 a4 33.3% dans les especes hexaploides.

La variation dans les espéces vivaces diploides était de 0.6 4 48.9% et de
17.2 4 26.7% dans les especes 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 soutien avec régulateurs de croissance a donné de
meilleurs résultats dans la régénération primaire et le soutien sans hormones
a donné de meilleurs résultats dans la régénération secondaire.

La régénération a été obtenue dans quatre des especes étudiées - H.mollis
(M-020), H.mollis (M-034), H.salicifolius (M-045) et H.smithii (M-008). La
réaction initiale de l'espéce M-20 a commencé a partir de 3 calli embryogé-
niques, celle de 'espéce M-034 a partir de 2 calli, de M-45 de 3 calli et de M-
008 de 5 calli, les plantes obtenues étant 28, 38, 49 et 59, respectivement.

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