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SUMMARY

Introduction of sunflower varieties and hyhrids is the best protection against the
sunflower moth. Sunflowerresistance to the pest depends on the presence of the phytomelanin
layer in the pericarp. An analysis of 23 wild sunflower species with â saturated solution of
bichromate (I(zCrOz) and sulphuric acid (HzSOt) has shown that the perennial species tested
have a thicker average phytomelanin layer that the annual species. Differences have also been
found between the species as well as between populations of individual species. Of the 84
populations tested, only 6 of these had the phytomelanin layer inI\ÙVo of the achenes tested.
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INTRODUCTION

The sunflower moth is an important pests in all sunflower-growing regions in the
world. There are two types of the pest: the European type Homeosoma nebulella Hubner,
and the American type, Homeosoma electelluræ Hulst. The former is widespread in
Furope and Asia, the latter in Mexico, the United States, and some provinces of Canada
(Rogers and KReitner, 1983). Because the insect lays eggs on anthers during flowering,
application of insecticides is limited because it woukl harm the useful insects, primarily
pollinating insects. In their four-year rrial, Rogers er al. (1992) found a high negative
correlation between the percentage of damaged achenes and the presence of the
phytomelanin layer, of -0.93. The phytomelanin layer fills the intercellulàr space between
the hypodermis and the sclerenchyma. While European entomologists consider the
phytomelanin layer primarily as a physical barrier, American entomologists attribute the
protective role of the phytomelanin layer to its toxic effect on the metabolisrn of the pest.
The conclusion of the American researchers has been based on the results of the iests
which monitored the mortality and development rate of sunflower moth larvae fed with
pericarps with and without the phytomelanin layer. According ro Perestova (1989), first
investigations of sunflower resistance to the sunflower moth were conducted by Saharov
(1925) and Plachek (1930).

Introduction ofresistant varieties and, later on, hybricls has proved that selection and
breeding are the best method ofsunflower protection against ihe pest. Shapiro (1975),
as cited by Rogers and Kreitner (1983), reporled that the phytomelanin layeisaved USb
480 million to the Soviet sunflower growers in rhe period 1g+S-lglS. Rogérs et al. (1984)
registered three lines resistanr to H. electellun, sFM 1, sFM 2, sFM 3. which had been
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developed by interspecific hybridization. Although an investigation of Seiler (un-
published) showed that all of the 50 sunflower species tested did possess the
phytomelanin layer, open questions have remained, of differences in the ph1'tomelanin
layer and whether a species may be generally pronounced to possess the phytomelanin
layer although it is not present in individual populations of the species. The results of
Perestova (1976, 1989) confirmed the presence of the phytomelanin layer in the wild
sunflower species, but she also found that the cultivated sunflower differs from wild
species in the time of the beginning of the fomation of the layer. It is 7 to 10 days after
pollination with the former and only three days with the latter.

MATERIAL AND METHOD

We tested 84 populations from 23 wild sunflower species, sir annual ones (,F/.

argophyllus, H. petiolais, H. annuus, H. debilis, H. neglectus, H. praecox) and 77 perennial
ones (Iy'. nuttallii, H. mollis, H. marimiliani, H. occidentolis, H. tuberosus, H. strumosus, H.
decapetalus, H. igidus, H. giganteus, H. grosseserratus, H. divaicatus, H. laevigarus, H.

resinosus, H. salicifolius, H. eggertii, H. laetiflorus, H. glaucophyl/us). Tests were conducted
on 1fi) achenes of each population. Percentage of achenes with the phytomelanin layer
was determined with a saturated solution of potassium bichromate (KzCrOz) and
sulphyric acid (H2SO+). Achenes were immerseil in the reagent and inspected after 10

minutes. The achenes which became whitish did not possess the ph)'tomelanin layer,
those that retained their original color did possess it (Figure 1).

A
Fig,tre 1. Achenes in saturated solution of potassium dichromate and sulphyric acid.

A - without phytornelanin
B - with phytomelanin
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RESULTS AND DISCUSSION

Differences were found in the percentage of achenes with the phytomelanin layer both
among the species and among the populations of individual speèies. However, consider-
ing the pericarp firmness in wild sunflower species, the preaence of the phytomelanin
layer was ulexpectedly low. The highest percentage of achenes with the phytomelanin
layer was found for a population of H. salicfotius,85.00vo. High percentages were
observed in the fourlL laevigatus populations,80.50o/o onaverage. Incrêased percentages
were also seen in,Ér stntmosus, H. grossesenatus, and H. giganteus,T3.\ovo,aa.oon,ind
67.50Vo, respectively (Table 1). It should be mentioned that the species H. tuberosus,
which is a source of resistance for a number of sunflower diseases and pests, had the
phytomelanin layer in only 38.IO7o of achenes. Not a single-ÉL tuberosus pôpulation had
the phytomelanin layer in all achenes (l00Vo), while seven out of the tèn-populations
lested had the layer in less than 507o of achenes. Interesting results were obtainéd for the
13 populations of f/. maximiliani. The percentage ranged from 0 to rWvo, with the
average of 56.92Vo. Of the three fL mollis poprlations tested, only one had a relatively
high percentage of achenes wirh rhe phyromelanin layer (90.00%):.

In the six annual wild species, the phytomelanin layer was found in a small number of
achenes, only 28.7wo. The highest average percentage was in H. argophyllus,3g.ffivo,but
the percentage did not exceed 60Vo in individual populations of nât ipecies. Although

Table 1. Wild sunflower species with rhe phytomelaninlayer (Vo)

Species Number of populations Achenes with phytomelanin
(%\

H.annuus -) 36.67
H.arsophvlhrs 5 39.00
H.petiolaris 11 25.00
H.oraecox 2r.67
H.debilis I 30.00
fl.neglectu.s 2 20.00
H.nunallii Â 15.00
H.mollis 4 45.00
H.mmimiliani IJ 56.92
Hoccidentalis 1 45.00
H.tuberosus 10 38.10
Hstrumonn 5 73.00
H.decapetalus J JJ.JJ
H.risidtts -) 44.33
H.sisanteus L 67.50
H.srosseserrants 66.00
H.divaicans

^ 38.75
H.laevisatus 80.50
H.laetiflorus I 20.00
H.glnucophyllus I 10.00
H.resinonts I 75.00
H.epsertii 55.00
Hsalicifolius I 85.00
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the wild H. annuus had a lower average percentage than F/. argophyllus, one of its
populations hadTOVo of achenes with the phytomelanin layer. Among the eleven tested

populations of the species H. petiolaris, not a single population had more than 4OVo of

achenes with the phytomelanin layer.

It is understood that in addition to the presence of the phytomelanin layer, its quality

too plays a role in sunflower resistance to the sunflower moth. Studies conducted so far

have been few and the results obtained are not satisfactory. Assessments of phytomelanin

quality, which primarily depends on its texture, have been done visually, on the basis of
achene color (Bedov AND Skorié, 1989).

CONCLUSION

The study showed that there exist large differences in the presence of the

phytomelanin layer among the wild sunflower species. Differences between individual

populations of the same species are noteworthy.

Among the perennial species tested, the highest percentage of achenes with the

phytomelanin layer was found for a population of H. salicifulius,85.OO7o. Increased

perçentages were registered in H. laevigatus, H. stntmosus, H. grosseseïatu.r, and 1L

giganteus.

The tested ânnual wild species had considerably lower percentages than the perennial

ones. The highest average percentage of achenes with the phytomelanin layer was found

inH. argophyllus, the lowest inH. neglecrus.

The study of the presence of the phytomelanin layer in achenes indicated that certain

populations of perennial wild sunflower species may serve as sources of resistance to the

sunflower moth.

REFERENCES

1.. Bedov M., Skorié D.: Ispitivanje pancirnog sloja i njegovog kvaliteta u ljusci semena kod inbred linija
suncokreta i njihovih Fr hibrida. Uljarswo. No.7n,22-26,7989.

2-11.1anê L, Ô-amprag D., Ma5ireriié S.: Bolesti i Stetoùine suncokreta i njihovo srtzbijanje,295-297,1988.

3. Perestova'fA.: Morphological and anatomical traits of fruits of Helianthus species utilized in breeding. VII-th
Inter.Sunfl .Conf ., p. 316-322, 197 6.

4. Perestova TA: Formirovanie ploda razliènih biotipov podsolneènika. Semenovedenie i standardizacija

masliènih kultur, L8-3, 1989.
5. Rogers C.8., Stafford R.E., Kreitner C.I.: Phytomelanin: development and role in hybrid resistânce to

Homeosoma electelum larvae (Lepidoptera: Pyralidae). 10-th Inter.Sunfl.Conf., p. L38-t41,1982.
6. Rogers C.E., Kreitner G.L.: Phytomelanin of sunflower achenes: a mechanism for pericarp resistance to

abbrasion by larvae of the sunflower moth (Lepidoptera: Pyralidae). Environ. Entomol, Vol'12, No.2'

p.277-21t5,1983.
7. Rogers C.E,., Thompson TE., Seiler GJ.: Registration of three Helianthus germplasm lines for resistance to

the sunflower moth. Crop Sci., Yol.24,p.2l2-213,1984.



HELIA,16, Nr. 19, p.p. 55-60 (1993) 59

ESPECIES SILVESTRES DE GIRASOL - FUENTES DE RESISTENCIA A IÀ POLILT/,
DEL GIRASOL (Homeosona nebz&l/a HUBNER1 Homeosoma elcctellum HULST)

RESUMEN

La introduccidn de variedades e hibridos de girasol es el mejor método de proteccidn
contra la polilla de girasol. La resistencia del girasol a estas plagas depende de la presencia de
la câpâ de fitomelanina en el pericarpio. Un anâlisis de veintitres especies silvestres con una
solucidn saturada de bicromato (Kz Cr 0z) y âcido sulfiirico (Hz S0l) ha mostrado que las
especies perennes testadas tienen una capa de fitomelanina màs gruesas que las especies
perennes. Diferencias han sido encontradas tambien entre especies asi como entre poblaciones
de especies indMduales. De las ochenta y cuatro poblaciones testadas solo seis tuvieron la capa
de fitomelanina enL00Vo de los aquenios testados.

LES ESPÈCES SAWAGES DETOURNESOL- SOURCE DE RÉSISMXCBÀ UPYRALE
DU TOURNESOL (Homeosmoma nebublla Htbner, Homeosoma electellum Htlst)

RÉSUMÉ

I-:introduction de vâriétés et d'hybrides de tournesol est la meilleure protection contre
la pyrale du tournesol. La résistance du tournesol contre ce ravageur dépend de la présence
d'une couche de phytomélanine dans le péricarpe. IJanalyse de vingt trois espèces sauvages de
tournesol par une solution saturée de bichromate (KzC.Oz) et d' acide sulphurique a montré
que les espèces pérennes étudiées ont en moyenne une couche plus épaisse que les espèces

annuelles. Des différences ont été également mises en évidence aussi bien entre les espéces
qu'entre les populations d'une espèce donnée. Sur quatre vingt quatre populations étudiées
seules six présentent une couche de phytomélânine dans L007a des achenes.




