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GENETIC SPECIFICITY OF MAGNESIUM NUTRITION
IN SUNFLOWER*

ABSTRACT: Magnesium content was analysed in five of the most grown sunflower
hybrids in Serbia, as well as in different populations of wild sunflower species: Helianthus
agrophyllus (5), Helianthus annuus (4), Helianthus neglectus (3), Helianthus petiolaris (5),
Helianthus tuberosus (5). Magnesium content in the populations of wild sunflower species
ranged from 317 to 824 mg/100 g DW. The highest magnesium content was found in Heli-
anthus petiolaris and the lowest in Helianthus tuberosus.

Different populations within each species differed significantly in magnesium content.
The highest variation coefficient was found in Helianthus tuberosus and the lowest in Heli-
anthus petiolaris.

Magnesium concentration in hybrids was significantly different as well, and in two
years it was in average between 575 and 813 mg/g DW.

The results suggest that genetic variability between magnesium concentrations in wild
species and hybrids of sunflower is very high. This should be taken into consideration when
requirements for mineral nutrition are analysed, as well as when wild species are included
in breeding programs.
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INTRODUCTION

Sunflower mineral nutrition plays an important part in the effective utili-
zation of sunflower yield potential and oil quality. Numerous research results
indicate that various plant species and their genotypes are specific with respect
to nutritional requirements (E p s t e i n, 1972; K l i m a š e v s k i, 1974; S a r i ã,
1981). Their specificity refers to the temporal dynamics of nutrient uptake,
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plant sensitivity to nutrient shortage or excess, nutrient distribution in plants,
etc. (K a s t o r i, 1983). The knowledge of specific crop requirements for nu-
trients is important both theoretically and practically. It allows farmers to opti-
mize plant mineral nutrition, which in turn makes room for maximum utiliza-
tion of genetic yield potential of various crops and their genotypes.

Magnesium concentration in plants is under the influence of many biotic
and abiotic factors such as: phase in ontogeny (R o b i n s o n, 1970, 1975),
leaf part (K r s t i ã et al., 1988), plant species (K i s s et al., 2005), the num-
ber of plants per surface area, fertilization and crop rotation (K o v a å e v i ã,
1985; K a s t o r i et al., 2004), growing sites (K i s s et al., 2001). According
to the results presented in the above mentioned papers, it can be concluded
that different plant species and genotypes differ in magnesium accumulation
depending on ecological conditions and applied technology of production,
which is important when their specific needs for magnesium nutrition are con-
sidered.

In the breeding of sunflower and the other crops, “distant hybridization"
or crossing with wild relatives allowed the development of new genotypes re-
sistant to unfavorable biotic (diseases, insect pests) and abiotic (e.g. shortage
or excess of nutrients, drought, high concentration of salts) factors. To facili-
tate the use of wild relatives, it is advisable to know their biological properties
including specific aspects of their mineral nutrition. Sunflower (Helianthus sp.)
has numerous wild relatives which differ significantly by their morphological
and other traits (R o g e r s et al., 1982).

Because sunflower is behind the other crops with respect to the available
knowledge of genetic requirements for magnesium in its cultivated and wild
varieties, we decided to study these problems.

MATERIALS AND METHODS

The plants were grown on weakly calcareous Chernozem of good phy-
sical and chemical properties (Tab. 1). At flowering, completely developed
upper leaves, which are physiologically the most active, were taken for the
analyses (Ã u p i n a i S a k a å, 1989). Magnesium content was analysed in
five of the most grown sunflower hybrids in Serbia, as well as in different
populations of wild sunflower species from Northern America: Helianthus ne-
glectus (3), Helianthus petiolaris (5), Helianthus agrophylus (5) Helianthus tu-
berosus (5) and Helianthus annuus (5). Magnesium concentration was determi-
ned by ICP. The data were statistically processed by analysis of variance, cal-
culation of the least significant difference (LSD) and coefficient of variation
using Statistica 7 Computer program.

Tab. 1 — Basic soil properties

Depth
(cm)

pH CaCO3
%

Humus
%

Total N
(%)

AL-P2O5 AL-K2O

In KCl In H2O mg/100 g

0—30 7.19 8.22 2.76 1.96 0.154 15.0 24.1
30—60 7.37 8.26 4.56 1.95 0.142 6.6 20.0
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RESULTS

Magnesium concentration in different wild sunflower species and diffe-
rent populations of each species are shown in the Figs. 1—5. The results sug-
gest that analyzed wild sunflower populations differ significantly not only in
their morphological features (R o g e r s et al., 1982), but also in their chemi-
cal composition, namely magnesium concentration. These results are in accor-
dance with those of K r s t i ã and S a r i ã (1987) who also found significant
differences in chemical composition between different wild sunflower species
with respect to nitrogen, phosphorus and potassium content. The highest mag-
nesium concentration was found in Helianthus petiolaris, and the lowest in
Helianthus tuberosus (Tab. 2). Different populations within each species diffe-
red significantly in magnesium content (Figs. 1—5). Magnesium concentration
in analysed populations of Helianthus neglectus ranged between 624 and 809,
in Helianthus petiolaris between 684 and 824, in Helianthus agrophyllus from
361 to 452, in Helianthus annuus between 542 and 694 and in Helianthus tu-
berosus between 317 and 374 mg Mg/100 g DW. The highest variation coeffi-
cient between populations within the same species was found in Helianthus tu-
berosus (4.7 mg Mg/100 g DW), the species that had the lowest magnesium
concentration, while and the lowest variation coefficient was in Helianthus pe-
tiolaris (2.4 mg Mg/100 g DW), species that had the highest magnesium con-
tent. Magnesium content was analysed in five of the most grown sunflower
hybrids in Serbia. In the two year study period magnesium concentration in
hybrids varied from 575 in NS-H-111 to 813 mg Mg/100 g DW in NS-H-Kra-
jišnik (Tab. 3).

Between the two years of study, average magnesium concentration in
hybrids was not significantly different. In hybrids, average magnesium concen-
tration was much higher than in wild species (695 compared to 561 mg/100 g
DW), suggesting that during the breeding process magnesium utilization by
plants was improved and its accumulation increased. Differences in magne-
sium concentration in sunflower hybrids were discovered earlier (G a c h o n,
1972).

The results suggest that genetic variability between Mg concentrations in
wild species and hybrids of sunflower is very high. This should be taken into
consideration when requirements for mineral nutrition are analysed, as well as
when wild species are included in breeding programs.

Tab. 2 — Average magnesium concentration in wild sunflower species (mg Mg/100 g DW)

Species Mg concentration Coef. of variation

Helianthus agrophyllus 408C 4.50
Helianthus annuus 591B 3.24
Helianthus petiolaris 741A 2.42
Helianthus neglectus 727A 4.06
Helianthus tuberosus 339D 4.72

Average 561.2 3.79

LSDa = 0.05 57.1
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Tab. 3 — Magnesium concentration in sunflower hybrids in two years of study (mg Mg/100 g
DW)

Hybrids
Year

Average
2005 2006

NS-H-111 599D 552D 575
NS-H-45 729C 696C 713
NS-H-Baåvanin 743BC 704C 723
NS-H-Velja 714C 591D 653
NS-H-Krajišnik 806AB 820A 813

Average 718 672 695

LSDa = 0.05 67.5
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Fig. 1 — Magnesium concentration in different populations of Helianthus neglectus
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Fig. 2 — Magnesium concentration in different populations of Helianthus petiolaris

Fig. 3 — Magnesium concentration in different populations of Helianthus agrophyllus
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Fig. 4 — Magnesium concentration in different populations of Helianthus annuus

Fig. 5 — Magnesium concentration in different populations of Helianthus tuberosus
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Rezime

U ciqu prouåavawa genetske specifiånosti ishrane suncokreta magneziju-
mom ispitan je sadrÿaj magnezijuma u pet najrasprostrawenijih hibrida sunco-
kreta u Srbiji i u razliåitim populacijama divqih vrsta suncokreta poreklom
iz Severne Amerike: Heliahnthus neglectus (3), Helianthus petiolaris (5), Helianthus
agrophylus (5) Helinathus tuberosum (5) i Helinathus annuus (5).

Sadrÿaj magnezijuma u ispitivanim divqim vrstama suncokreta kretao se
u širokim granicama od 317 do 824 mg/100 g suve materije. Najveãi je bio sadr-
ÿaj magnezijuma kod ispitivanih populacija Helianthus petiolaris, u proseku 741,
a najmawi kod Helinathus tuberosum, 330 mg/1000 g suve materije. U okviru div-
qih vrsta ispitivane populacije su se takoðe statistiåki znaåajno razlikovale
u sadrÿaju magnezijuma. Najveãi koeficijent varijacije utvrðen je kod Helianthus
tuberosus a najmawi kod Helianthus petiolaris. Sadrÿaj magnezijuma se i u ispiti-
vanim hibridima suncokreta znaåajno razlikovao i za dve godine ispitivawa
se u proseku kretao od 575 do 813 mg/100 g suve materije.

Na osnovu dobijenih rezultata moÿe se zakquåiti da je genetska varijabil-
nost sadrÿaja magnezijuma u divqim vrstama i wihovim populacijama kao i u
gajenim hibridima suncokreta veoma izraÿena, što treba imati u vidu pri wi-
hovom obezbeðewu ovim elementom, kao i pri korišãewu divqih vrsta u ople-
mewivaåkom procesu.
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