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DRY MATTER AND OIL PARTITIONING IN SUNFLOWER ACHENES AS A FUNCTION OF
CULTIVARS AND PLANT DENSITY
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of Passo Fundo, F.0.Box 566 ~ 99050 - Passo Fundo-RS and Federal University
of Rio Grande do Sul, P.0. Box 776 — 90001 - Porto Alegre, RS — Brazil, ’

ABSTRACT

In order to evaluate dry matter and ol distribution in sunflower
achenss as a function of plant density and cultivar, two experiments were
carried out in the state of Rio GrandedoSul.Brazil.IntLafirst éxperiment,
the treatments were two ¢ultivars (Contiscl 711 andeR-lo) and four plant
densities (30, 50, 70 and 90 thousand plants/ha). In the second one, sighteen
ciltivars were evaluated at the density of 50 thousand plants/ha. In both
cultivars, acheme dry weight decreased, fn a type of quadratic response,
with the increase in plant density. However, only in Contisol 7I1 cultivar
oéurred reduction in husk percentage and in the husk:kernel ratio, and an
increase in achene kernei percentage when the plant density increased. Im
the same way, only in this cultivar total oil comtent inthe achene increased
as plant demsity increaaed and showed neghtive ecorrelations ' with achene
weight (r = -0.70) and husk:kernel ratio (r = -0.77), In the aecond
experiment, it was also observed negatlve corralations between oil content in
the achene and husk:kernel ratio (r = =0,87) and between total oil content
and achene weight (r = ~0,58), The dats indicate that breeding,methods with
the objective of jmproving total eil content in sunflower achenes can be
based on reduction of the Luak:kernel ratio. Depending on the cultivar, plant
density is a practice that can be used to alterate the hugkikernel ratio.
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. . ' © INTRODUCTION

0il content in sunflower achenes presents a great vériability with the
‘genotype and the environment on which it 48 exposed, The factors which are
responsible for the chenge in the oil content are humidity and air temperature,
phytosanitary, nitrogen fertilization and plant demsity (Harris et al, 1978).

Plant density is known as a factor that dees not affect s0 much oil
content in the achenes, This fact moved VRANCEANU (1977) to affirm that, with
the plant density inerease, independent of the cultivar, is pessible to obtain
a little increase in the oil content, because of the development of achenes
with less size and with leas husk percentage in relation to kermel. Although,
“Almeida.& Stlva (1589) have obtained increase of 18% in oil content when they
varied plant density from 30 to 70 thousand plants/ha, confirming the results
obtained from Robinson et al (1980) and Silva & Nepomuceno (I991}).

Oeccurrence of gemetic wvariabllity in oil content in the achenes is
characterized by continues selection processes with the objective of
inereasing odl content (Dedio, 1982; Ferndndez — Martinez & Dominguez - Gime
nez, 1985), However, Fick & Zimmerman (1973) say that in modern cultivars
the genetic component iz responsible for little differemces in oil content,
attributing the variationa to the .environmental conditions effective during
the plant growing and development,

This reasearch was conducted to evaluate dry matter and oil distributien
in sunflower achenes as a funetion of plant density and cultivars.

MATERIAL AND METHODS

Two experiments were c;rried out, with irrigation, at the Experimental
Station of Federal University of Rio Grande do Sul, during the 1589/90 and
1990/9) growing seasons. In the first experiment {1989/1990) the treatments were °
two sunfléwer cultivars: Contisol 711 and GR~10 and four plant densities (30;'
50, 70 and 90 thousand plants/ha), arranged in randomized complete blocks, in
aplit-splot design, with three replications. In the second ome (1990/91) the
treatments were elghteen cultivare, arranged in randomized complete bloeks,
with three repiications.

To separate the achene into two parts (husk and kernel) was used al}
the sample of 50 grams. This was mnade by hand with the help of & stlletto.
After, the husk, was puted to dry (60°C) and then, weighed. With the
dry weight of the hugk and kernel was possible to caleulate the weight
percentage of each part to the total weight of the achefe. The ratio husk:
kernel was obtained by the diviasion of the husk dry weight towards the kernel
weight. '

To determine the oil content were used the husk and kernel previously
geparated. For the determination of total oil content  of the achenes,
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supplemehtal samples were used. The determinatlion of oil content was madeﬂ
with Twillsemann equipment, on which oil extraction occurs by draging with
sulfuric ether. )

RESULTE AND DISCUSSION

In both cultivars, the achene dry welght decreased In a quadratic type
of regponse as plant density increased (Figure 1), However, only im Contisol
711 cultivar it was observed correlation between achene weight and husk
percentage (r'= +0.92) and between achene weight and kernel percentage
(r = -0.92). _

Response of the husk:kermel ratlo to plant density depended on the
cultivar (Figure 2). While in Contisol 711 the husk:ke?nel ratlo decreased
in a quadratic form with the increase in plant demsity, in GR-10 there was
no variation in this parameter, keeping steady around 0.33,

Plant density effect on total oil content of the achenes also depended
on the cultivar tested (Figure 3). While this paramerer increased im Contisel
711 cultivar with the plant density Jncrease, in GR-1D there Was No response.

0il content in kernel did mnot vary with plant dehsity in both
cultivars, with average values of 53.3% and 58.9%, respectively, for cultivars
Contisol 711 and GR-10. Considering that the components of the total oil
percéntage in achenes are the husk and oil content in the kernel (Dedio,
1982), it is possible to say that the utilization of plamt density as a
practice with the objective of increasing oll content i1s more associated
with the modification In husk and kernel percentages than with modifications
in kernel oil content, onee it is not affected by plant density. The data of
the second experiment alse showed less varlation inkernel oil content between
cultivars, in relation to the wvariation verified in the percentages of husk
and kernei in the achene and in the huskikernel ratio (Table 1).

In the analysis of linear cotrelation coefficlients for the cultivar
Contisol 711, the oll content showed s negative correlatiem with the achene
welght (r = -0.70), husk percentage {r = -0.79) and husk:kernel ratio
{(r = =0,77). Although, in cultivar GR-10 the correlation coefficients for
oilcontentwerelawandnotsignificant.Thécorrelation data of the experiment
carried out in 1990/91 indicates that total oil comtent in the achenes is
more ageoeiated to the huskikernel ratio (r = -0.87), thar with the grain
welght (r = -0.58).

The relation between oil content in the achenes and husk:kernel ratio
is better characterized by the analysis of the Figure 4, werxe is observable
that, for the 18 cultivars tested, when the huak:kermel ratic increaseg, the
oll content in the achenes decreases in a linear way.

The data indicate that the breeding methods used to increase the total
o1l content in the sunflower achenes can be based on the reduction of the
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husk:kernel ratio., Depending on the cultivar, plant density is a practice
that can be used to alterate total oil content in the achenes.

CONCLUSICNS

1. When the huskikernel ratio in the achenes decreases, oll content

increases in a8 linear way,

2. Depending on the cultivar, plant demsity is a practice that can be
used to modify the huskikernel ratio and total oll content in the achenes,
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