
EXPERIMBNTATION
OF ST]NFLOWER HYBRIDS
IN I1\TER]\ATIOI\AL TRIALS
(1976 At\{D 1977)

INTRODUCTION

The F1 hybrids represent a new step in sun-
flower crop development due to their multiple
advantages, the most important of them being
the exploration of heterosis effect in terms of
seed and oil yield. Their uniformity, both re-
garding stem height and maturity and a better
resistance to lodging, facilitate the mechanical
harvesting with minimum seed losses. Breeding
for resistance to diseases and pests has been
rriore successfully performed working with
inbred lines. Thus, the first downy mildew
resistant hybrids became available as soon as
a gene conferring resistance to Plasmopara
Iteliqnthi was identified in 1969, although flre
preoccupation for making resistant open poll-
inated varieties dates from long ago. By cross-
ing two inbreds, it is possible to associate in
a hybrid the complementary characters of the
parents, if they are dominant traits. In this
way, cultivars with a larger spectrum of di-
sease and pest resistance could be created. As
regards the oil content in the seed, crosses
betwenn inbred lines allow to reach very high
levels in a more' accelerated rhvthm than it
has been possible by means of conventional
breeding methods.

Nevertheless, single hybrids have a more
limited ecological plasticity than open pollinated
varieties due to their narrower genetic back-
ground, so that it is much more difficult to
have a single hybrid extended on such a large
area as some of the best sunflower varieties,
Peredovik for instance.

The more reduced plasticity of single sun-
flower hybrids, which results in an important
variation of heterosis intensity, not only in

10

A. V. VRÂNCEANU and
FL. M. STOENESCU
Research Institute for Cereals
and Industrial Crops,
8264 Fundulea. Ilfov. Romania

accordance with the geographical area but also
with the climatic annual variation within the
same area, requires first of a1l the necessity of
carring out breeding works in certain soil-cli-
matic conditions, typical for the respective
sunflower growing zone with the purpose of
achieving a better adaptability. Secondly, it
is necessary to develop sunflower hybrids with
a broader genetic basis, ar for instance the
three-way or double-way crosses, which in
addition offer the advantage of an increased
economic efficiency of hybrid seed production.
At last, a great number of hybrids have to be
tested in more than one year in several locat-
ions, in order to find out the most valuable
and constant hybrids, both concerning seed
and oil yield.

The experimentation of sunflower hybrids
in international trials, answers the third above
dis,cussed desideratum and corresponds to an
urgent need for the present time, when hybrid
sunflower breeding is at its beginning.

The testing of a varied range of hybrids
belonging to different classes of plant maturity
and height will allow to deterrline the opti-
mum biological parameters of the crop for each
country and zone, especially for those coun-
tries where sunflower culture is of a recent
date or it is less known.

The international co-operation for testing
sunfLower hybrids has a cyclical character, per-
mitting the renewal of the entries every two
years, by including in trials the most recent
achievements of breeders from aII over the
world.

This paper presents the results obtainel in
the first two-year cycle.



MATERIALS AND METHODS

A number of 25 sunflwer hybrids and variet_ies, representing the most récent creations of
the- l3ulgarian, French, polish, Romanian, Spa_
4rlt and Yugoslav breeders were tested 

- 
in

20 locations from 16 countrieq, in 1gT6 and 1gTT.
Sunflower cultivars were divided into twog"o,"pr,. according-- to their supposed maturity

and height, as follows :

- Trial No. 1, with medium-late cultivars in_
cluding 1-4 hybrids, one_ open pollinated varietyand one local cultivar (Anner 1).

TRrAL No. r 
Anner 7

with medium-late sunflower cultivars (f9?6_f9??)
(SH : single hybrid, TH : three wù ùybria,OPV : open pollinatetl variety)

îRIAL NO. 2

with early and medium-early sunflower
(19?6-19?7) (SH : sinsle hybrid, OpV

pollinated variety)
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cultivars
: open

Entry
No.

I
2

J

5

6

o

o

Gene-
tic

type
Cultivar

Issanka

Wieikopôlski
Helios 14 1

Yu NS-1
H-23

-t ransol :

Romsun 18

Romsun 20

Romsun 301

Origin

France

Poland
Bulgaria
Y.ugoslavia

Spain

France

Romania

Romania

Romania

OPV
oPv
HS

HS

HS

HS

HS

HS

HS
Entry
No.

I

2

3

5

6

I

8

o

10

II

L2

13

L4

I5

16

Cultivar

Peredovik

Local cultivar
Helios 322

Yu NS-65

H-223 1

H-465 l
H-489:l

Airelùe

Relax
Remil
Rornsun 52

Fùomsun 53

R,omsun 59

Sorem 80

Sorem 82

Sorem HT-64

1"",-r"-
I tic

I 
type

Origin

u.s.s.R. (1976)
Bulgaria (19?7)

Bulgaria
Yugoslavia
Spain
Spain

Spain

France

France

France

Iùomania

Romania

Romania

Romania

Romania

Rornania

! Replacecl in 192? by l.u NS-20
2 Replaced in 19?? by Sorem IIT-58
3 Replaced in 19?? by IIB 14/219

- The Spanish hybrids were replaced in 1gZ?
because of lack of hybrid seeds by yu NS-28
lYugoslavia), Sorem HT-5B (Romania) and one
Rulgarian hybrid (Helios 74-2Ig) which was
studied in the first year in trial No. 2 with
early cultivars;

Trial No. 2, with 9ryly and medium-early
cultivêrs, comprising Z hybrids and 2 open poll"-
inated varieties (Annex 2). He1ios 

- l4-2lg
(Bulgaria) and Frans,ol (France) were replaced
in 1977 by H 5-C 3 and Flambeau (Fiance),
respectively.

Because some of the participating institutes
have expressed their concern âbout-the possi-
bility of introducing the more virulent lrîorth-
American downy mildew. race in Europe along

I Replâced in 19?Z by HS-C g
2 Replaced in 192? by Flambeau

with sunflower seeds sent for testing, only
hybrids and varieties produced in Europe were
studied in this first testing cycle. The accepted
sunflower entries were eilher registered c;lti-
vars or under registration in official varietal
lists and which have been. supposed to be
availabe for seed production and 

-trade at the
end of the experimental cycle.

The co'mparison was done with the best open
pollinated va,rieties : for Trial No. 1. the me-
dium-late variety Pere'dovik, as the most s,pread
v_ariety in production in Europe, and for Trial
No. 2, the early variety Issanka, grown in
France. The locations and the names-of parti-
cipants in Trial No. 1 and Trial No. 2 are men-
tioned in Annex 3.

The exp,e'rimental design was unique, but the
cultural practices were adapted tô "the local
con'ditions. Trial No. 1 was sown in 4 X 4 triple
lattice and Triol No. 2 in B X B triple lattice.
r,vith or without reiteration of the baiic schemé
so that the num,ber of rep,lications was either 6or 3, dep,ending on the local techni,cal and
working facilities.

The_ replircations being independent experi-
mental units, they could be arrànged in va,rious
positions. Each plot cornprised as a rule a mi-
nimum of B0 harvesting plants after discanding
the bord,ers (7 or 2 mar!ùai rows and 2 frontaf
plants per each row). The following phenologi-
ca'l observations, in number of -dàvs. .were
noted :

- emergence (when cotyledons are visibl,e to
90u/6 of the seedlings) ;

- fonmation of th,e first pair of true leaves
(to 900/6 of the seedlings) ;

- head formation (when g00/6 of the plants
have the head receptacle as " tittte star of
15-20'cm diameter) ; .

oPv

SH

SH

SH

SH

:ita

SH

SH

SH

SH

SH

SH

SH

SH
TH

1l



Anneæ 3

List of Participants
in F.A.O. co-operative trials (19?6-19??)

CountrY Name and address
Trials

conducted

1. Austria

2. Bulgaria

3. France

4. France

5. France

6. Hungary

?; Hungary

B. Iran

9. Iraq

11. Italy

Ing. D. Wolffhardt, I3un-
desanstalt f. Pllanzenbau
und Samenpriifung, Allier-
tenstr. 1, Viena II
Dr. Yordanka StoYanova,
Institute for 'Wheat and
Sunflower, General Toshe-
vo, Tolbuhin

Ing. M. Rollier, CETIOM,
1?4 Av. Victor Hugo, 75 116
Paris

Dr. P. Leclercq, Station
d'amélioration des Plantes
INRA, Route du Pont-du-
Chatèau, 63100 Clèrmont-
Ferrand

Dr. G. Piquemal, Station
d'améiioration des Plantes
INRA, Place ViaIIa, 34000
Montpellier

Dr. Jôzsef Frank, Cereal
Research lnstitute, P. O.
Box 6?26, H-6701 Szeged

Dr. E. Kurnik, Research In-
stitute for Fodder CroPs,
7095 Iregszemcse

Dr. H. A. SheYbani, Seed
and Plant ImProvement In-
stitute,. Karaj-Tehran

Mr. Kahtan Khalaf Ali,
Cotton and Oilseed CroP
Develop,ment Project, Abu-
Ghraib, Baghdad

Dr. Yalon Shchori, Institute
of Field and Garden CroPs,
A.R.O., Division of Indus-
trial C,r:ops, P. O. Box 6,
Bet Dagan

Dr. EIio AIba, Istituto di
Miglioramento Genetico del-
le Piante Agr"arie, Via A-
mendola 165, 70126 Bari

Tnials
No. 2

Trials
No. 1

and 2

Idem

Idem

Trial
No. 2

Trials
No. 1

and 2

Idem

Idem
(197?)

Idem
(1977)

14. Portugal

15. Romania

16. Spain

17. Sweden

18. Turkey

19. U.S.A.

20. Yugo-
slavia

Ing. Francisco Pinheiro Al-
ves, Plant Breeding Station,
Elvas

Dr. A. V. Vrânceenu, Dr.
FI. M. Stoenescu, Research
Institute for Cereals and
Ind'ustrial CroPs, Fundulea,
Ilfov

Dr. Juan Dominguez-Giimé-
nez, Departamento Nacional
de Plantas Oleaginosas, A-
partado Correos 240, Côr-
doba

Prof. Dr. Rune Larson, A-
gricultural College of Swe-
den, Department of Plant
Husbandry, 5-750 07 UPP-
saia

Mr. K. Haksel, Agricultural
Research Institute, P. O.
Box 1, Yeçilkôy-Istanbul

Dr. D. E. Zimmer, Dr. G.
N. Fick, U.S.D.A. Agricul-
tural Research Service, Sta-
te University Station, Wal-
dron Hall, Fargo, North Da-
kota 58102

Dr. D. Skorié, FacuItY of
Agriculture, Institute of Fi-
eld and Vegetable CroPs,
Maxim Gorki 30, Novi Sad

Trials
No. 1

and 2

Idem

Idem

Trial
No. 2

T'r'ials
No. 1

and, 2

Idem

Idem
Trials
No. I
and 2

- the onset of flowering (when the ray-
flowers unfold to 100,/6 of the plants) ;

- the maximum flowering (when the ray-
flowers unfold to 90% of the plants) ;

- the end. of flowering (when the ray-
flowers unf,old to the last 2-3 plants) ;

- physiological matur,ity (when ?-5% of the
heads- are yellow and the rest yellow-brown
coloured).

The biometrical determinations perfonmed
were :

- plant height, measured after flowering
from the soil level to the insertion point of
the head, 20 rplants per reptrication ;

- head diameter, 20 plants per replication'
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The percentage of male sterile and anth-
ocyanic plants was also noted for evaluating
the purity of the experimented cultivars, as

weII as their pollen fertility resfauration de-
gree, the rrnajoiity of the.m being hybrids pro-
duced on the basis of nuctrear or cytop'Iasmic
male sterility.

Yielding capacity and seed characteristics :

- seed yield per plot (kg), for each re'pli-
cation ;

- nurrn,ber of harvested plants per plot ;

- seed moisture (0/6) ;

- volurnetric weight (kg/hl) for each repli-
cation ;

- husk percentage;

Name and address

Dr. Gianni Vicentini (1976 ;

deceased 1977),

P. Yannozzi (1977),
di Agronomia Ge-

nerale e
ce--, Via
Scalzi 4,

Coltivazioni Erba-
S. Michele degli
Pisa

13. Poland Dr. Z. Kloczowski, Plant
Breeding and Acclimatiza-
tion Institute, DePt. Oil
Crops, Sieroca 1 a, 61-771
PoznaÉ



- oil percentage in dry seeds for each re-
plication.

Screening for disease resistance :

- severe artificial infections for test'ing
downy mildew resistance (Plasmopara hel
lianthi) were done at : Clermont-Ferrand
(France), Fundulea (Romania) and Novi Sad
(Yugoslavia) ;

- artificial infections with Sclerotiniq, scle-
rotiorum and Sclerotium bqt&ticblo were per-
formed at Novi Sad ;

- field resistanc'e to natural infections with
other pathogens was also noted, wher,e condi-
tions for the attack were favourable.

RESULTS AND DISCUSSION

The common experi,mental procedurEs have
been respected in most cas,es. Trial No. 1 was
conducted adequately in 7 locations and Triai:
No. 2 in 9 locations, permitting a good rnean
yield evaluation in both year:s. In sorne cases,
less reliable data were obtained due to subjec-
tives cau,ses, as for insta,nce :

- three participating countries Spain,
Turkey and Israel rec.oived the seed samples
with deùay and planteC thom very late, under
unfavoura,ble climatic conditions, getting very
low yields, heavily affected by bird attack;

- the institutions o Montpellier (France),
Côndoba (S,pain) and Szeged (Hungary) did not
receive seed samples from all entries and r,e-
placed them with other available cultivars ;

- some institutions did not follow the com-
mon methodology or did not send complete
results, making difficult the statistical inter-
pretation of the experimental data (Bari-Italy,
Szeged-Hungary).

Trial No. 1. The seed yields obtained in the
two years (Table 1) presented high values in

;T;
I

TRIAL No. l with sunflower metlium-Iate hybritls. Two-year seed yield test (q/ha, 0ol" moisture)

Romaniâ Yugoslavia

Funduleâ Novi Sad

most cases, ranging f.rom 72.4 q/ha at Aude-
Fran,ce to 40.9 q/ha at Iregszerncse-Hungary
wlth highly significant differences. OiI yields
(Ta,ble 2) varied also significantly from 5.0 q/ha
at Pisa, Italy to 27.2 q/ha at Novi Sad, Yugo-
slavia. The Ro'rnanian hybrids Sorem 82, Rom-
sun 52 and Sorem HT-64 displayed the highest
mean seed and oil yields.

The analysis of variance (Table 3) clearly
shows that environ'mental inftruences, espe-
cially lo,cations, contributed much more then
cultivars to the variability of both seed and
oiI yields. Small, but significant interactions
of hybrid,s with yearis and locations were ob-
tained, in'dicating that the reaction of hybrids
was difïerent, especially from yerar to year.
The high significant location X year inter-
actions reveal that the year influence was quite
different from one location to the other.

The distribution of cultivans from Trial No. 1

in terms of yietrd capacity and coefficient of
variation is presented in Figure 1. The highest
and rnor,e constant seed and oil yields have
expressed the hybrids : Sorem 82, Romsun 52,
Sorem HT-64 and Romsun 59: Hybrids Rom-
sun 53, Sorem B0 and Yu NS-65 outyielded the
check variety only in certain favourable envi-
ronrnents.

The most valuable hybrids at Clermont-Fer-
rand were in 1976 : Aire'lle, Helios 322, H-489 ;
at Montpellier: Sorem HT-64, Romsun 53 and
Sorem B0 ; at Szeged : Helios 322, Yu NS-65,
Sorem B0 and Sorem 82 (Tabte 4).

Seed and oil yields obtained in 1977 in 5 lo-
cations are recorded in Table 5. Hybri,Js with
the best perform,ances were : Sorem HT-64,
Sorem 82, Helios 322, Sorem B0 and Rom-
sun 53.

Data presented in Table 6 characterize sun-
flower hybrids for the main morpho-physiolo-
gical traits. Most of them have the vegetation

Table 7

! tt.n

o,.
XO

Cultivar

Peredovik
Helios 322
Yu NS-65
Airelle
Relax
Remil
Romsun 52

Romsun 53
Romsun 59
Sorem 80

Sorem 82
Sorem

HT-64

1976 L977 1976 Lq't71976t977

I

3

4

I
I

10

11

12

13

T4

15

16

27.r
21.6

27.7

27.6

27.9

24.4

31.1

29.6

32.2

25.5

30.6

33.7

33.0
35.5

29.4

32.3

30.9

35.0

35.4

39.8

37.7

38.1

35.0

27.7
25.0

22.5

30.4
28.s

24.1

32.9

26.9

30.0

2I.9
24.4

25.0

30.2

31.5

31.8
27.2

29.6

31.5

31.8

32.6

30.3

30.2

25.2

30.0

,n.u 
I

u3 l

16.e 
I

1e.8 
|

18.2 
|

20.3 
i

24.6 |

20.3 
|

20.e 
I

r7.7 
|

,.44 |-'l
22.1 

|

30.5

28.5

27.6

25.5

24.4

26.7

25.7

24.1

30.8

31.2

40.9

23.3

34.5

28.4

39.8

28.5

40.5

36.6

39.8

35.5

33.1

37.8

32.6

25.5

19.4

34.9
12.7

30.7

30.5

27.9

28.0

22.7

32.8

33.1

32.4

28.9

32.5
22.5

25.3

25.2

32.4

33.1

3t.7

29.L

33.5

2'+.0

22.5

17.5

2r.3
L7.0

19.9

20.5

26.0

20.6

24.8

25.9

28.8

25.4
26.8

29.1

28.2

26.0

32.2

25.8

27.7

27.0
30.1

31.1

18.0

14.8
25.4

12.4

25.6

28.8

34.1

34.8

25.2

34.1

33.5

32.5

37.3

35.i.
34.4

35.0

38.3

35.0

39.3

39.3

38.4

38.6

39.0

30.9

40.2

37.8

38.8

35.8

37:s

40.9

35.7

38.8

40.8

39.1

28.6
27.6
29.8

25.5

25.3

28.2

32.0

30.5

30.4
30.4
32.2

31.2

L.S.D. 0.05 2.1 2.7

39.3
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Table 2

I fiomânia

l-;;"'*l---T---
I 

rore 
I 

rozz

I

I

I

ci .l
rn cl

Peredovik
Helios 322

Yu NS-65
Airelle
Relax
Remil
Romsun 52

Romsun 53

Romsun 59

Sorem 80

Soreni 82

Sorem HT-64

L.S.D. 0.05

TRIALNo. 1-AnalYsis
oit yields in medium-late

6-? locations

1

66

11

6

66

TRIAL No. I with sunflower medium-late hybrids. Two-year oil yielil test (q/ha)

Bulgariâ

Toshevo
Cultivar

'ru | 'nt,
1976 t977

I
3

4

I
o

10

11

t2
13

t4
15

16

t4.6
15.5

t3.2
13.4

12.8

11.4

t7.5
15.8

t7.3
14.8

16.0

L5.2

16.6

t6.4
16.6

13.7

t4.l
13.?

t7.4
tt.l

19.9

18.3
IÔ, I

t7.2

14.0

t3.2
10.8

15.0

t2.8
11.1

16.3

14.0

15.7

lr. a

13.0
14.6

13.9

14.7

13.9

11.6

t2.3
13.9

13.9

14.1

t4.4
13.6

13.1

13.1

t2.2
t2.4.
?.8

8.9

7.6
q2

11.3

9.3

10.2

?.8

11.0

10.0

14.3

t3.7
t2.5
10.9

9.7

11.1

13.5

10.5

13.8

13.8

18.4

10.5

1B.B

15.9

20.2

19.5

19.5

18.2

21.0

19.3

18.0

20.1

r4.2
,1 

'

1r,
10.1

16.4

6.0

13.1

13.9

12.9

13.5

10.7

16.0

16.3

15.2

t4.3
14.6

t4.2
9.5

11.3

9.0

13.1

14.5

13.8

12.7

13.1

14.8

6.5
D.'I

6.2
t-l
5.0

6.0

6.2

5.8

7.6

7.2

5.8
7.2

15.3
741
13.9

15.3

14.8

13.9

t7.4
13.8

t4.7
14.0

15.7

16.7

ot
7.5

13.1

6.1

12.5

14.6

1?.9

18.6

13.0

17.3

t7.4
16.7

13.5

t2.9
13.3

11.3

t2.r
t2.2
14.9

13.9

t4.r
14.0

14.4

t4.4

1.2 1.6 1.0 1.5

T'able 3

of variance for seed and
hybriil tests, evaluatetl in
and 2-years

TRIAL No. I
One-year (19?6)

1.82.2

Seed yield oil yield

"'"'- l;l "r'*-[l-l;lw*{ . Cultivar

Cultivars
(c)

Locations
(L)

Years (Y)

CXL
CXY
LXY

52.66

462.67

0.7
t6.20
24.98

239.67

7.07

7.45**

65.43*+

<1.0
2.29**
3.53+ *

33.89f *

15.72

153.99

71.68

3.95

8.68

96.76

2.55

60.32* *

29.08**
1.55*
3.40f +

37.91+*

11

6

11

5

I
55

11

5

55

I
2
a

^
R

6

I
I

10

11

t2
13

t4
15

16

13.5

13.5

1?.9

13.1

t7.4
16.0

t7.2
22.0

15.0

t4.7
t2.B
12.8

16.0

t2.7
t4.6
t2.3

39.8

49.6
49.8

39.0

41.8

40.4

39.1

44.7

42.4

35.8

42.3
39.6
46.0

44.8

44.6

20.3

25.6

23.4

17.6

19.1

20.8

18.5

20.3

20.3

16.8

21.O

20.3

22.0

22.2

2t.4

Pooled

*, **.significant at the 0.05 and 0.01 probability, res'
pectively.

period shorter than Peredovik with 2-5 da5rs'
the earliest being Sorem B0 and Scrern HT-58.

Plant height varied from 97 cm to 2t4 cm'
A moan piant height less than 150 cm have
the following hybrids ; Airelle, Relax, H-489,
H-465, H-223 and Remii.

The oil content in dry seeds varied from
31.30/0 to 55.90/6, dependùng on the hereditary
characteristics and the environmental condi-
tions. Mean values over 480/6 have the fol-
lowing hybrids : Helios 322, Sonem 82, Rom-
sun 53, Sorem B0 and Hetios 14-219. Peredovik '

pnoved to have better constancy of the oil con-
tent than most of hybrids and for this reason
its mean value was one of the highest. Its
lower oil yield per hectare is due to the infe-
r:ior seed yields.

A good volumetric weight dharacterizes the
hybriâs Yu NS-26, Sorem 82, H-223, H-465,
H-469 and Sorem HT-58.

The weight of 1000 seeds is the highest at
Peredovik, Romsun 53 and Sorem 80.

14

L.S.D. 0.05 1.1

The results of screening for resistance to
the most important di'seases a,r'e presented in
Table 7. A clear cut resistance to downy mil-
dew (Plasmoryra, helianthz) is evident to the
following hybrids: Yu NS-65, Remil, Rom-
sun 52, Romsun 53, Sorem 80, Sorem 82,
H-223, H-465, H-489, Yu NS-26 and Sorern
HT-58.

A better resistanice or tolerânce to white rot
(scteroti,nia sclerottorum) was encountered at :

Rem-il, Relax, H-223, H-489, Sorem 82, Y;u
NS-65 çi Sorem HT-58. A certain fi'eld resis-
tance to gray rot (BotrEti,s cineria) manifested :

Remil, Sorem 82, Relax, Sorem HT-64, H-223.

Table 4

with sunflower medium-Iate hybritls-
seetl and oil yields tests (q/ha), in

three locations

IIungâry

Szeged

----T-----lseeo I oil
yield I yield

I

Peredovik
Local ,cultivar
Helios 322

Yu NS-65
}j-223
H-465
H-489
Airelle
Relax
RemiI
Romsun 52

Romsun 53

Romsun 59

Sorem 80

Sorem B2

Sorem HT-64

24.5

27.r
32.5
27.5

34.7

31.7

34.8

44.5

32.0

30.4

26.9

24.8

30.8

24.5

31.0

23.4

tr'rance



21,1

31
a

HT-64

a
Ro- 59

Peredovik
Local cultivar
Helios 322
Yu NS-65
Yu NS-26
Sorem HT-58
Ilelios 14-219
.Airelle
Reiax
Rernil
Romsun 52
Romsun 53
Rornsun 59
Sorem B0

Sorern 82
Sorern HT-64

q/ ho@

seed
yield

31.5

ùr-,
33.4
28.8

34.6

33.9
27.3

27.7

2.8.9

28.2

32,9

32.0

33.0

33.3

40.8

34.4

Ro- 52
a

So- 82 HT-64ao

lno-s:
1' oso-eo
I

- -;- _.. :i- d-s:6-s-- -_ _ _ _ __2s,6
Relox J

I

Pelea. !o Remir

29

2B

27

26

25

a
HB-322

-- ---- --- - ------- 13,4

Yu-65

. .Remil
Relox

3027252330282t,2016

Karaj

Airelle
O

3/, 3B

capacity and -coef-

so/o

lier

Table SlrRral No' I with sunflower medium-laÉe hybrids. one-year (19??) seed and oil yield tests (q/ha), in s locations
Iran France

Mont-

FiS. 7 - Distribution of medium-late sr"r,nflower culti\rars in terms of yielding
ficient of variation (.4: seed yield, B: oil yield).

Cultivâr
YeFiikôy

oil
yield

oil
yield

oil
yieldXÔ

I
2

3

5

6
q

B

I
10

11

12

i3

15

16

seed
yield

23.7

26.7

29.8

23.4

29.8

30.2
22.0

28.9

25.7

23.9

2,5.7

27.8

28.2

27.6

26.7

32.0

10.5

12.5

13.9

9.3
12.6

t2.6
9.8

t2.2
9.9

r0.2
10.5

r 1.7

L2.2
1t n

12.0
1À t

15.6

15.3

16.9

L3.2

1.6-4

15.8

13.7

L2.7

12.7

10.8

15.3

l;),4
L5.2

16.6

20.2

L7.l

40.3

40.3

36.1

33.4

35.3

19.6

19.6

17.9

16.4

17.9

17.0

19.6

19.3

19.9

2L.9

24.9

25.0

25.7

26.4

28.3

27.6

26.3

28.7

29.L

34.7

34.3

31.9

32.L

32.3

34.3

32.2

13.0

13.4

11.8

9;0

12.6

13.5

13.4

L0.4

10.8

14.6

16.7

r4.0
15.2
14.0

t4.9
t2.9

16.7

lo. I

23.0

18.8

19.9

14.9

r9.2
20.1

r7.5
18.2

19.7

22.9

1&8
2t.l
2L.7
tl ,

3;
37.8

39.8

37.8

42.5

L.S.D. 0.05
2.06.30.95.2

The Romanian hybrids Romsun 58 anC So_
rem B0 proved to have comiplete resistance to
the new, more virulent races of broomrape
(Orobanche cumana) whi,ch have occure,C in
th,e Eastern regions of Romania. AII the other
entries showed a clear susoeptibility to this
parasite in artificial infections carried our ar
Fundulea.

A medium resistance to charcoal rot (Scle_
rotium bataticola) was noted at : Sorem 80.
Romsun 59 and Sorem HT-64. Romsun bg ma-
nifested also a better resistance to phoma sp.

Trial No. 2. Yields given by, early hybrids
and varieties \Mere inferior to those obtained
with medium-late cultivars. Seed yiel, s, pre-
19n]ed jn Table 8, ranged from 8.4 q/hâ to
!2 ? q/ha, and oil yietrds from 4.0 qTha to
20.9 q/ha (Table 9), displaying highly iignifi-
cant differerxces. The highest m,ean seed and
oil yields were recorded at the hvbrids : Rom-
sun 20, Yu NS-1 and H-28.

Analysis of variance (Table 10) indicates that
location effeicts on the variability of both see,C
and oil yields had the gr,eatest 

"magnitude. 
In

comparison with Trial No. 1, the differences
among cultivars appear to be more consii;tent.

1C



Two-year sunflower test with medium-late hybrids, in 12 locations. Morpho-physiological

Table 6

charac{eristics

Plant height
(cm)

oil in dry
matter

I 000 seed
(c)% Volumetric weight

(ke/h1)
weightvegetation

period (days)

Cultivar
Limits li.mits

Peredovik
Helios 322

Yu NS-65
Airelle
Relax
Rr:mil
Romsun 52

Rornsun 53

Romsun 59

Sorem B0

Sorem 82

Sorem HT-64
t-t-223
H-465
H-489
Yu NS-26.
Sorem HT-58
I{elios 14-219

120-138
119-135
116-135
117-133
110-131
121-131
119-131
110-131
t20-132
110-132
110-333
110-130
117-134
119-134
116-135
121-133
118-130
L22-L3Z

t40-214
141-200
131-205
97-179

111-181
127-l9g
97-190

120-184
120-207
L4B-20r
t07-204
125-193
105-185
107-187
113-201
130-176
130-185
138-191

42.3-54.0
43.1-55.8
34.4-52.r
31.3-52.8
34.3-52.2
35.8-52.9
38.4-52.4
35.3---55.9
36.4-53.4
4r.r-54.3
38.1-53.3
36.3-54.1
34.0-53.8
37.2-54.0
37.9-53.3
37.1-52.7
31.6-51.4
35.6-52.1

61-102
53-86
52-72
56-75
56-84
62-87
)D-ôO
59-89
57-90
53-87
;)l-, J

54-55
55-?B
53-76
49-72
43-7L
46-78
59-88

69

65

61

66

69

6B

7I
70

II

66

68

63

arl

56

52

DI

70

Table 7

131

L29

L28

t27
t29
tzB
t27
129
t28
t29
t28
t2s
128

t29
131

L26
t29

t7l
173

168

131

r42
tto

t52
156

158

1?0

168

164

r47
145
143

156

t54
t62

38

39

3B

JO

3B

39

37

36

38

38

40

37

40

40

40

4l
40

3B

lwo-year sunflower test with medium-late hybrids. Percentage of diseased plants

48.9 | 32-40
50.1 I 33-41
46.3 I 37-43
45.3 | 28-4r
42.t | 36-44
43.8 I 37-43
47.0 | 29-40
48.3 I 31-39
47.9 | 36-41
48.2 | 33-40
48.9 | 35-42
47.9 | 34-41
46.6 I 36-41
46.0 | 3s-42
47.L | 36-43
46.4 | 37-47 .

45.3 | 37-46
4B.t | 30-42

Plasrnopara helianthi S cle r otinia s cler otiorun

Novi Sad

1976 L917

N

uo 2à

Pho-
ma*

ZtÀ

*;11t''-t-
nat. 

lnat.

2

3

5

4

I
3

4

1

3

5

2

3

6

3

cultivar

Peredovik
Heiios 322

Yu'NS-6b
.{ireIIe
Relax

F;omsun

Rcntsur-t

Rôrnsun

Soren B0

Soretn 82

Sor:em HT-64

H-223

Hi465

FI.4B9

Tu NS-26

Sorem HT-58

Éelios 1.4-219

ool

uol

,tl
ool

0ol

0l

,l

'lnrl
tl-l
6l

52li

8l

ttl

'nl-l
-l,tl

62

85

I
76

62

3

0

85

0

I

56

8
.I

6B

1.00

100

18

99

180

0

1

3

100

1

0

5B

;
13

I

7L

59

6B

6

nq

59

0

0

I
74

I
1

0

5

0

I

0

4

0

0

0

0

0

0

1

46

46

T2

39

53

33

3.5

t7
38

48

39

40

55

59

25

2Â

29

50

69

45

3B

30

34

49

70

74

66

48

64

N

o

70

60

II

27

33

0

0

I
0

I
0

30

30

22

28

22

2L

24

26

tt

2l
t1

25

n'l

I

4l

uul

ool

5l

0l

0l

?61

'lul

unl

3l

'l
15 1

57

27

13

BI

28

2

I
33

2

2

1

1

2

2

2

2

I

I

^

2

2

2

R'

53

59

18

0

13

15

t7
4

13

3

6

I
1t

16

15

5

53

62

36

37

3

34

I

11

23

33

24

39

33
oÊ

28

0

0

2

4

0

I

^

1

0

4

26

3

46

35

^4

50

6

3

44

25

44

33

99

9B

93

25

26

20

I nat.

|;I;;
2

18

3

16

0

0

I
10

L7

7

3

L4

0

2

0

3

1B

5

I

I
I
4

I
À

0

10

0

0

0

nat.

L4

10

L4

6

2

t5

16

26

37

L4

65

37

20

43

irc

2"8

37

38

48

tr9
nat.
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4

5

10

3

1

1

5

3

3

4

J

2

0

0

ro 
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lr7

811?

t4
38

I
6

5

t2
t{
t7

8

1t

rz
6

a

42

2L

35

16

2L

13

30

27

D

t2
24

42

93

94

100

97

95

100

94

0

91

2

92

73

100

9B

100
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early hybrids and varieties. Two-year seed yield

rrungary

Iregszemcs{

---T---
19?6 | 1977

I

4.7 3.2 5.3 7.6 2,2 5.8 4.4 r.2 5.5 ;i.J

'I'RIAL No. 2 with sunflover early hybrids and varieties. Two-year oil yield test (q/ha)

Romania Austria
Fundulea Poznan

9.9

L2.l

L2.7

11.9

12.8

15.5

13.3

r-n 1

l-{f-U-utÀ-Ll
TBIAL No. 2 witti sunflower

I curtivar

$'l

L.S.D. 0:05

TRIAL No. 2 Analysis of variance for
yielil in early hybrid and variety tests,

E-9 locations and Z years.

Seed yield

r7.0

19.6

22.t

19.5

23.1

2L.l

18.6

1.6 l.B

Table 10

seed and oil
evaluated in

Yugoslavia

Novi Sad

15.3

28.6

22.r

23.0

25.9

26.r

23.5

8.0

11.5

t2.9

t2.2

11.8

13.1

11.9

The high significant locations X year inter-
actions put in evidence that year infl,uence was
quite different in earch location.

Sunflower hybrids Romsun 20 and H-28 have
the most constant and the highest seed and
oil yields (Figure 2). Yu NS-l, Romsun 18 and
Romsun 301 require certain favoura,ble condi-
tions for showing good perfonm,ances.

Table 11 presents seed and oil yietrCs obtai-
ned in 1976, in 3 locations. The most valuable,
hybrids are: Romsun 20, Yu NS-1 anC Helios
74-279.

The exper,iments carried out in lg77, in
4 locations (Table 12), ,put in eviCenc,e again
the hybrids Yu NS-l and Romsun 20, followed
by H-23 and Romsun 301.

T,he main morpho-rphysiological characteris-
tics of the cultivars under this study are shown
in Table 13. The eanliest entries are : the va-
riety Issanka and the hybrids Rom,sun 20 and
Rornsun 18, which need in most cases less than
120 days to reach physiological maturity. The
hy'brids Y'u NS-1 and Helios 14-219 proved to

t.<--al . (

..-,.\ Table I
test (q/ha, 0o/o moisture)

{.r) I ,^,1

Pisâ

--T--19?6 I 197?
I i 

1e76

Vienna

-

I

rszo I rszz
I

À.
XO

'l (,,1 .^.-.t,

',.. i i (
't)

Iùomania

F undulea Tostrevo
Austriâ (t /-\ L C'r.:

Mean
19?6-
19??

Poznân

t
2

ll

5

B

I

Issanka

Wielkopolski
Yu NS-l
H-23

Romsun 18

Romsun 20

Romsun 301

2L.3

24.5

26.9

24.5

27.r

30.0

26.7

23.7

29.9

35.1

32.r

36.8

3?.1

3?.3

18.6

23.1

25.3

25.6

27.2

25.2

20.3

t8.4

28.6

31.0

30.9

33.3

29.8

32.6

20.8

24.9

28.3

24.1

26.4

26.2

27.9

22.9

31.9

42.2

36.9

37.6

37.7

37.3

r3.6

2t.5

29.3

30.0

31.5

30.0

23.0

16.0

23.8

15.4

21.8

18.1

23.8

t7.4

2r.2

31.6

35.6

32.3

20.6

36.3

31.3

20.9

27.3

25.5

25.7

28.8

28.7

27.9

12.2

24.5

29.7

26.6

2t.5

23.5

20.3

11.8

21.4

22.0

23.r

19.8

26.0

20.4

8.4

9.2

10.6

10.4

9.5

Lt.2

11.6

8.3

2r.6

34.7

34.4

24.6

24.9

20.4

28.7

30.6

36.0

35.6

36.3

36.6

36.9

25.2

26.8

3?.8

31.8

33.3

33.8

35.5

18.0

25.0

28.3

27.L

26.7

28.2

26.0

0.72.4

L.S.D. 0.05

Cultivar

Issanka

Wielkopolski
Yu NS-1
H-23

Romsun 18

Romsun 20

Romsun 301

4.02.42.71.01,8
3.1

Table I

I
2

4

5

o

I

Cultivars
(c)

Locations
(L)

Years (Y)

CXL

CXY
LXY
Pooled
error

"'l** |

8.5

11.0

13.1

10.7

11.5

11.7

13.0

17.73**

29.15* *

<1.0

<1.0

<1.0

23.26**

11.1

t4.l
17.0

L4.7

L7.5

18.0

18.1

8.3

11.1

L2.4

12.l

13.6

L2.9

t0.4

8.0

12.2

14.1

t3.2

14.6

13.3

L4.7

7.6

8.9

10.4

9.3

10.3

t0.2

8.3

10.7

15.6

20.7

18.1

19.9

20.9

19.0

8.5

11.0

13.1

10.7

11.5

tt.7
13.0

6.9

12.7

9.4

t0.2

11.8

t2.4

10.6

5.3

7.6

5.5

6.1

5.0
o1

6.0

10.1

15.6

16.9

16.2

10.1

rB.3

r4.6

9.8

12.8

12.4

t2.3

13.2

13.6

13.0

6.4

13.4

15.6

14.8

11.5

13.2

10.6

5.4

10.1

11.1

10.9

B.?

t2.5

9.8

4.3

4.8

5.4

5.8

4.5

6.0

6.1

4.0

10.8

17.3

L7.2

11.8

12.L

L0.2

t.t4.11.9111.8

6

B

I
48

6

I

48

6

1

42

6

7

42

228.28

375.82

44.52

rt.52

6.1

186.64

9.67

23.62**

3B.gg**

4.61*

1.19

<1.0

19.31 **

50.37

82.83

2.26

2.70

t.23

66.09

2.84

i, *1, Significant at the 0.05 and 0.01
pectively.

Toshevo I lregszemcsel Novi Sad

,nru l,rrri'*u l,nr, l,'ul,'rl,nru l,n'

probability, res-

L7



q/ho@ 26,7

Ro-20
o

o
H-23

oYu-l

o Ro-18
.Ro-301

q/hg@ 29,6

Yu-t
o

Ro-301 *o;

Ro-20
a

H-23o

11

10

2t,

22

20

oWielk

Issonko Issonko

Fig. Z - Distribution of early and half-early sunflower cultivars in terms of yie.lding capacity
coefficient of variation (A : seed yield, B : oil yield)

r8

11r6

s o/o

and

Table 72

323028262t,312g272523

Table 11

TRIAL No. 2 with sunflower early hybrids and varie-
ties. One-year (19?6) seed and oil yieltl tests (q/ha)'

sweden - France

cl. Ferrand
Cultivar

TRIAL No. 2 with sunflower early hybrids and varie-
ties. One-year (19??) seed and oit yielct tests (q/ha)'

oiI
yieldxo

1

2

3

n

5

6

I
I

Issanka

Wielkopolski
Flelios 14-219

Yu NS-1

}l-23
Fransol
Romsun 18

Rornsun 20

Rornsun 301

12.l

Ll.7
lt,

r5.4

11.1

t2.8

12.B

12.6

tL.7

5.5

5.2

5.4

6.6

Lq

5.8

5.9

6.4

5.0

r7.5

26.3

32.3

29.4

33.2

26.7

24.0

25.8

27.5

8.1

13.0

16.0

14.1

16.3

t2.6

10.9

13.5

L3.7

13.9

t5.2

t9.2

18.1

17.8

15.5

1?.0

t9.2

18.6

13.3

t5.2

13.9

,,,
18.?

1?.6

16.3

1B.B

16.3

D.D

6.2

5.8

9.7

7.6

7.0

7.7

7.1

15.1

23.3

17.2

28.6

30.6

22.6

27.0

26.8

30.2

6.2

10.5

7.1

14.2

13.9

9.9

t2.r
L2.B

13.6

16.9

t9.2

18.2

19.6

r7.5

17.0

18.4

1B.B

19.8

7.0

8.0

6.7

9.3

7.4

?.9

8.0

ot

10.5

12.5

r4.7

19.2

15.6

14.4

15.9

18.0

17.4

I Issanka

Wielko-
polski

H5-C3

Yu NS-1

H-23

Flambeau

Romsun 18

Romsun 20

Romsun 30
L.S.D. 0.05 2.61.72.7

3

^

5

6

B

I
have a vegetation period similar to the me..
diu,m-Iate hybrids being too late for the Cen-
tral and Northern European countries.

Most hybrids have a mean plant height less
than 140 cm, excepting the hybrids Yu NS-l'
Helios 14-279 and Rom'sun 301 which proved
to be too tall for the early hybrid type.

The oil content in dry seed ranged from
32.3010 to 55.201s and the mean values from
42.3010 to 49.50/6. The hybrids Helios 14-219
and Ro,msun 20 poss,ess the highest seed oil
content, neaching the level of.55'2ols.
' In,cr,eased values of volumetric weight pre-
sented the hybrids : Yu NS-1, Romsun 20 and
H5+C3. I

1.8

L.S.D. 0.05 3.1 1.,7 1.9 1.2 4.9

The highest weigùrt of 1000 seeds displayed
Romsun 301, Issanka and H 5-C 3.

Table 14 contains the results of s'creening
for resistance to the rnost important deseases
of sunflower crop in Europe. An obvious re-
sistance to downy mildew (Plasmnpara he-
tzanthi) showe'd the following hybrids : Yu
NS-1, Romsun 18, Romsun 20, H-23 an'd

H 5-C 3.

A reduced susceptibility to white rot (Scle-
rotinia sclerotiorurn) manifested : H-23, Yu

yield I yield I yield I yield

in four locations



Two-year sunflower test with early hybrids and varieties, in 14 locations. Morpho-physiological

Cultivar

Issanka

Wielkopolski
Yu NS-l
}l-23
Romsun 18

Romsun 20

Romsun 301

I{elios 14-219
Fransol
H5-C3
Flambeau

91*129
97-135

100-141

97-137
95-131
94-136
98-139

118-140

114-133

96-131
9B-133

78-132
70-139

110-213
99-169
80-156
81-167

104-181

120-178
78-154
99-170

105-168

Novi Sad

limits

37.3-51.1

38.1-51.9

4r.7-51.2
32.3-51.9

32.4-52.0

34.0-55.2
40.8-53.1

43.3-54.2

39.7-50.8

35.4-49.1

35.3-49.3

64

62

61

53

5B

60

65

60

52

63

5B

Table 14

Phoma,
sp.

Novi
Sad

limits
l-"'"

PIant height
(cm)

limits

% oil in dry Volumetric
weight (kg/hl)

26-39 35

3B

À1

40

38

4l
36

,tt

39

4L

39

34-
37

38-4

37-4

tt4
t23
131

t24
120

119

126

128

L2l
122

102

106

168

135

116

L2r
140

t46
r32
133

136

34-43
37-44
32-4r
35-40
36-41
38

5O_BB

52-78
42-74
39-59
46-76
37-81
49-88
53-82
43-58
52-82
41-65

S clerotinia s cler otiorum Orob.
cu-

nana
ScZ,

batatic
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Issanka

Vr'ielko-
polski

Yu NS-l
It-23
Romsun

1B

Romsun
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Romsun
301

HeIios
t4-219

Fransol
H5-C3
Flambeau

L97r 1rc71

53

16

5B

to

34

53

38

39

70

B

6

t2

2

2

13

6

18

1B

48

0
2

100 20

2

6

0

40

o

0

1

3

0

3

1

0

39

5B

3B

l5
45

2

8

35

33

34

26

ta

22

t/

3

3

22

11

o

0

22

2

3

2

6

4

6

22

20

2l

31

3l

28

33

23
r00t 61

9Bl 68

100 I 39
25

2

I
2

0

^

* scale 0-10

NS-1, Romsun 20, Wielkopolski and Romsun
18. A medium field resistance to gray rot
(Botrgtis cinerea) presented : Fransol, Rom_
sun 20, Issanka, Wieikopolski and H_23.

The response of ali entries to the attack of
Scleroti,um bataticola and, phoma sp. was al-
most the same.

SUMMARY AND CONCLUSIONS

The first biennial cycle of experimentation
of 

- 
sunflower hybrids and varièties (19?6_

1977) included two competitive trials with half-
late and early cultivars, condllcted in a large
network of locations representing the most
varied soil and climatic conditions. Most hv-
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Two-year sunflowei. test with early hybrids and varieties Percentage of diseased plants

Plasnopa,ra helianthi
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brid,s under study displayed high productivity,
good uniformity, s,uperior plant and seed chà-
racteristics and resistance to the most imrpor-
tant diseases, expecially Ptasmopara hetianthi.

The half-late hybrids Sorem 82, Roms,un b2
and Sorem HT-64, have given the highest seed
and oil yields in the countries from South and
South-Eastern Europe, having a higher oil
content in dry seods. High levels of producti-
vity have been obtained in France and por-
tugal too.

The early and half-early hybrids are recom-
mended in the Central and Northern European
countries with short and cool summers. Thus
in Au,stria the early hybrid Romsun 20 has
given a maximum seed 5rield of 36.3 q/ha,
with a seed oil content of 50.40/o and in poland
the half-early hybrid Yu NS-1 yietrded 29.t q/ha
seed w,ith 47.4010 oi,l. In Sweden, the expèri-
mental yields were lower, due tô the short
summer and autumn, the best results being
obtained with the hy,brids Yu NS-l and Roml
sun 20.

EXPERIMENTATION INTERNATIONALE
'DES HYBRIDES DE ToURNESoL

Résumé

Le premier cycle biennal d'expérimentation des
hybrides de tournesol (19?6-19??) a inclu deux
essais de concours avec des cultivars démi-tardifs et
précoces réaùisés dans un réseau large de localitiés
représentant les conditions les plus variées de sol et
de climat. La pù,upart des hybrides éiudiés ont montré
une haute prod.u,ctivité, une bonne unifo,rrmité. une
évi'dente supériorité en ce qui concerne les caracté-
ristiques de la plante et des graines et une bonne
résistance aux maladies, en particulier à plasmopara
helianthi.

Les hybrides demi-tardifs Sorem 82, Romsun 52 et
Sorern HT-64 ont donné les plus élevés rendements en
graines et en huile dans les pays du Sud et Sud-Est

de I'Europe, ayant une teneur en huile pius élevée
dans tres akènes. Un haut niveau de productivité a été
aussi réalisé en France et Portugal.

Lr:s hybrides précoces et demi-précoces sont recom-
mendés pour les pays du centre et du nord de I'Eu-
rope, avec des étés courts et froids. Ainsi, en Autriche
l'hybr,ide Romsun 20 a donné un rendement maximal
en gr'aines de 36,3 q/ha avec une teneur en huile de
5O,4% et en Porlogne l'hybride demi-précoce Yu NS-l
a produit 29,7 q/ha graines avec 47,40/o huile. En Suède
les rendements expérimentales ont été plus bas, à
cause de l'été et l'automne courts, les meilleurs ré-
sultats étant obtenus avec les hybrides Yu NS-l et
Romsun 20.

EXPERIMENTACIÔN INTERNACIONAL DE
LOS HIBRIDOS DE GIRASOL

Resû,men

EI primer ciclo de dos anôs (1976-1977) de experi-
mentaciôn de las variedades y de los hfbridos de
girasol comprediô cultivos comparativos con cultivares
semitardias y precoces, efectuadas en una amplia red
de localidades, representando las mâs variadas con-
diciones de suelo y clima. La m,ayoria de los hibridos
estudiados se rem,arcal:on por una productividad ele-
vada, una buena unifo,rmidad, oanacterfstioas supe-
riores de lps plantas y de las sernillas y resistencia
a las mâs irnyrcrtrantes enfermedades, espec,ialmente
a \a Plasmopara helianthi.

Los hibridos semi-tardios Sorem 82, Rornsun 52, So-
rem HT-64 dieron ias mejores producciones de semilla
y aceite en los paises del sur y sur-oeste de Europa,
teniendo un oontenido superior de acei,te en las se-
millas. Un nivel elevado de productividad se realis6
también en Francia y Portugal.

Los hfbr.idos precoces y semi-precoces se recomien-
dan en los paises del centro y del norte de Europa,
con veranos cortos y frescos. .Asi, en Austria el hi-
brido Romsun 20 dio una producciôn mâxima de
sernirllas de 36,3 q/ha con un contenido de aceite en
las sernillas d,e 50,40/", mientras en Polonia el hibrido
Yu NS-l produjo 29,7 q/ha semillas con 47,4o/o aseite.
En Suecia, las producaiones experimentales fueron
mâs reducidas, a causa del verano y del otoflo corto,
Ios mejores resultados siendo obtenidos con los hfbri-
dos Yu NS-l y Romsun 20.


