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GENETIC PROGRESS IN SUNFLOWER BREEDING iN ROMANIA

AsVeVranceanu, FeMeStoenescu, NePirvu
Research Institute for Cereals and
Industrial Crops, 8264~Fundulea, Romania

SUMMARY

Uniform evaluation of data for different hybrid setd and fér the longwtime
check variety Record permitted the estimation of the geémetic contribution
-of heterosis to the increase of seed and oil yields, as well as of oil
content and self«fertility degree, in the period of 1970+1987% Based on the
annual rate trends, certain conclusions were drawn and needs for future
breeding research outlinedy
This study aimed also at assessing the genetic gains concerning the most
important morphological and physiological plant traits, and especially
sistance to disease attacks New Romanian competltlve hybrids for the most
agronomlcal traits vere developedi

INTRODUCTION

Modern sunflower breeding is particularly asséciatéd with the exploration
of heterosis in the production of sunflower hybridsy Extensive work on
selectlng inbred lines was initiated in Romania by the year 1958
(Vranecéan u, 1970) and the first hybrids were releaséd for the large
production in 1971 (V rd4nceanuand Stoeneséi, 1975): After
19784 sunflower hybrids have covered the entire’ acreage planted with this
c¢rop in Romania due to their important advandages in comparlson with
open~pollznated varietiesy

Theéré is a continuing question of how much of theflncreased seed and oil .
yield is due to increased genetic gains and how much is due $o0 the reducw
tion in constraints bto yield using progressively improved cfop management,
pest 2nd weed control, mechanization, etces If improvement in genstic
potential has been a major component of yield augmentation, is genetic
improvement being sustained ?

Uniform evaluation of data for different hybrid sets and for a long~time
check cultivar permitted the estimation of the genetic coatribution to the
increase of seed and oil yields, oil content and selfsfertility degree, in
the period of 1970«1987: Beside of this, the present papér attempts to
assess the genetic progress recorded at the Research Institute for Cereals
and Industrial Crops of Fundulea concerning the most important morpholovlcal
and physiological plant traits, resistance to parasites and adverse environ-
mental conditionse Wew Romanlan competitive hybrids for the most. agronomical
traits are presentedy

MA?ERIALS AND METHODS

The sources of data and observations reviewed included 9 experimental
biennial cycles of trials, carrled out in 10 locations, in the period of
1970=1987%

The number of tested hybrids in each trial was of 19¢ The experimental
désign was the latin rectangle with 5 replicationse

Seed and oil yield data, as well as oil content and selfwfertility degres,
were converted to percentages of the appropriate long-time check cultivar
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(thé Romanian- openapolllnated variety Record), and graphs ware constructed
. on that basiss An assumption was made that constraints were similar for"
all entries in each trials

The reaction to the main parasite attacks was estimated under artiflcial

- and (or) natural’ infectionss Their response to d;fferent adverse environs
" ments was apprec;ated only in the fields

RE S UL T S

 The evaluation of genetle contribution to seed yield improvement is
presented in Fige lau The regression line of thé highest- yielding hybrids
showed an upward trend, bui at a relative slow rate (1417 % per year)s The
positive and significant coefficient of correlatioh (#=0,82) indicated .
that the theoretical values were dquite close to the recorded onese Trial
average values had the annudl rate higher, of lw42 %, proving that the
group of high yielding hybrids enlarged each ¢yéles Lower yield levels in
cértaiii yoars (1972, 1977, 1981, 1987)were détermined in a large measure
by environmental consiraints ast drastic dréughis, very high temperature
especially in blooming and seed formation periods, strong attack of
Sclerotinia Sclerotiorum, Phomopsis helianthi, etCe At the same time the
check . opén=pollinated.variety. Record revealed a wide ddaptability to
different efvironmental conditions, and performed rather constantly
throughout the testing periodis
0il contéent trends for the top entries, as well as for the trial avérages
are presented in Pig. 1 by Trial average valueS were placed under the
cheek levels in the first two cycles, but affeérwards they incréaseéd almost
constantly as a result of the sustained selectlon pressure on this
difections
Althongh the top hybrids presented averages with 4s2u13 1 % higher than
the check, the regression line had the annual rate of only 0u.47 % This
situation ¢could be explained taking inté consideration that oil content of
the openapolllnated variety Record (as check) was already high, in many
cases over 50 % in dry matter, and so significant advances have been much
more difficult to obtain taking into con51deratlon the nearlng to the
biological limits of this traite
The upward trend in performance concerning 031 yleld per area unit is a
cleér evidénce that the breeding work in this respect has béen more
successful, high seed yielding hybrids with very high oil content at the .
séme time belng obtained (Figs 1 ¢)» The calculated dnnual rates of impros
vement were of 1.79 % and. 2,38 % for the highest yielding hybrids and for
the trials averages, respectlvelyw

Selectwon pressure on selfwfertility, performed at Fundulea in the perlod
of 1976+1987, resulted in creating highly selfwfertile hybrids, with
dégrees of selfwfertility sevenweight times greater than those encountered
at the openupolllnated varietios (Vr 4nec e anu et als, 1987). The
regression line of the top hybrids had a considerable upward trend, with
an annual rate of 2114 % (Figse 1 4) «

The graphs presented in Flgure 2 suggest the success of disease re31stancé
breeding worke The genes ‘used for obtalnlng Plasmopaia helianthi res 1sbant
hybrids vere P1 and Pls (Vr dnceanu et als, 1981)e Over-80 %
of the hybrid ’“%ested in competitive -trials in the last 5 years posseosed
at léast an allele of these Pl geness Only results recorded in years with
significant field attack were taken into consideration for the reaction

to Sclerotlnla sclerotiorum, Phomopsis helianthi and Qrohanche cumanas
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Fig. 1 . Genetic confribution of sunflower hybrids to seed yield (a), il content (b), oil yield {c)

and self-fertility (d), expressed as percentage changes from the performances of the
long - time check, evaluated in 9 biennial trials ond 10 locations
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Table‘l

New Romanian competitive hybrids for the most 1mportaht
- agronomical traits .
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Hybrlds

Seed.yielding. capaczty e

(4800—5270 kg/ha)

.. .12%15‘?(53). Ro~167 (TH), Ro=1213 (SH),..

Row1233(SH)s Ro~1279 (SH) ,. Ro~1293 (SH),
Row1421 . (SH), Festiv (TH)

Oil content. in dry matter . .

(54=5643 %)

ROZOBL (SH) s RowOBO. (SH) s ROSLZLZ ()5,
Row1213. (SH), R0n1219 (SH), Ro~12‘?9(SH),
Festiv (TH)s

Vegetatlohupérlod«shorter ,
than 100 days

. Ro~B886 (SH),.Ro=1005 (SH), Ro~1216 (SH),

Po—1218 (SH), Ro~12?1 (SH) s R0ﬂ1321(SH)

Stem height shorter than .
100 cm

Fonls (SH), Ro-040 (3H), Ro-1155. (SH), .
Ro~13¢3 (SH)y Ro=1414 (SH),R091424 (SH)

Se1f~fert111ty degree higher
than 70 %

T Ro=55 (SH) s Ro=70. (SH), Ro=931.(SH),-

Row1155 (SH), Ro=1197 (8H), Ro=1216 (SH),
Ro«1279 (8H), R0~1405 (sH), R0~1422(SH),
-Ro~1h23 (SH), Ro~1¢27 (SH).

Field. resistance.to . .
Selerotinia sclerdOtiorunm

. Row29. (TH)," Row15k (TH), Ro=157 (THys-

Ro=212 (SH), RowS6l (SH), “Ro=1004 (Sq)g
R0a1006 (SH), Festiv.(TH)«

Fiéld.resistance.to .
Phombpsis helianthi

‘.QO~29 (TH), Ro~1256 (SH) 4 -Ro=1275 - (SH),,

Ro=1293 (SH), Rowl303 (SH), Rowlis25 (SH),
Ro=1427 (SH), Ro~1429 (SH), Ro=1516(SH)j
Ro~1520 (SH), Ro=1528 (SH)3

Field.retistance.to
Sclerotium bataticqla

.Row=131 (SH), Ro=G40(SH), Ro~1197 (SH),W
Ro-1200 .(SH), Ro-1213(SH), Ro=1228(SH)y
Ro=1405 (8H), Ro~141#(SH), Ro=1418(SH).e

Field Fesistance to
Puccinia helisnthi.

. Ro-158 (SH), Ro=1227 {SH),:

Ro=1222 . (SH), .Ro~1429 .(SH)S

Resistance.to.the new races
of Orobanche cumana

Ro=70 (SH), Ro-931(SH), Ro~1005. (SF), .-
Ro=1218" (SH), Ro~1271 (SH), Ro~1279
(SH), Ro=-1534 (SH), Ro=1547 (SH) &

SH: s;ngle hybv;d
TH: three-way hybrid
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Vyanceanu AVeyPirvu Ney Stoenescu Fallay 1981y
New sunflower downy mildew resistance genes and their management,
Helia, Now 4, ps 23 = 2Be

Vryanceanu AVe, Stoenescu FudMe, PIrvu Na
Tuorag Monic a, 1987; Ameliorarea florii-soarelul si a
altor plante oleaginoase, &ns I.CuCaP.Te, LX, C, ps 113 = 140,



