
INTERNATIONAL TRIALS
\ryITH SUNFLOWER HYBRIDS

(THE SIXTH CYCLE 1986-1987,

INTRODUCTION

The subnetwork on the experimentation of
sunflower hvbrid cultivars in international trials
- one of ttie four subnetworks of the F.A.O.
Research Network on Sunflower - has alreadv
completed the sixth biennial cycle, 1986-1987.
The results of the previous f ive cycles were
published in the numbers | / 1978, 2/ 1979,
3/1980, 5/1982, 7/1984 and 9/1986 of this
Bulletin.

The experimental works of the sixth interna-
tional cycle were conducted by 28 governmen-
tal research institutions from 2l countries,
which cover almost the entire world sunllower
area. Tlre names of the participants who provi-
ded the scientific results presented in this paper
are listed in Annex l.

Authors : see Annex I
Data processing arrd intérpretation : Liaison
Centre of Fundulea, Romanià
(4. v. VRÂNCEANU and cABRtELA SOARE)

MATERIALS AND METHODS

The thirty sunf lower hybrid cultivars
(Annex 2) tested untler various ècological condi-
tions originated from Australia, Bu-igaria, Fe-
deral Republic of Germany, Hungary,-Romania,
Spain. Turkey and U.S.A. and represented the
môst recent achievements of sunflower breeders
from these countries. All but one three-way hy-
brid .were single crosses. The hybrids Dobiitch,
Izgrev, GT-788, GT-832 and 160/83 were not
testèd in bsth years and all localities due to the
delay in sÏipping the seed samples by the respec-
tive supplying centres. The experimental design
was the complete randomized blocks with-b
replications.

The plot size was established so that after
discarding two marginal rows and frontal
plants in each row, a minimum number of 80
plants per plot be harvested, The cultural
practices were adapted to the local conc itions.
The plant population ranged from 40 to 5b thou-
sand plants per hectare, with the inferior limit
under dryland conditions and higher levels
under irrigation. Most of trials weJe conduc-
ted in dry land,

The experimental results were statistically
interpreted using the variance analysis both f.oi
s.9g-d yielA and oil. content. The avèrage hybrid
differences were. check bv Duncan's teét.

The reaction to diseâses and adverse envi-
ronmental conditions was estimated onlv in the
field. The response to broomrape attack (Oro-
banche cumana rWallr.) was evaluated additio-
nally by controlled inoculations only at Fundu-
lea. Romania.

RESULTS AND DISCUSSION

The results obtained in the sixth biennial
trial outlined a similitude of the ctimatic condi-
tions in 1986 and 1987, excepting Austria and the
Federal Republic of Germany, as well as a large
diversity of the response ol sunflower genoty-
pes to the evironmental variations. In spite of
this howevsi, certain sunflower hybrids showed
a relatively good adaptation to ttie rnost loca-
tions, in both years.

The mean seed yield of the whole set of hy-
brids ranged within quite large limits, f.rom
12.4 g/ha at Elvas, Portugal, in 1986 to
39.2 q/ha at Fundulea, Romania, in the same
year (Table l). Satisfactgry results, with yield
values over 30 q/ha, were recorded in Bulga-
ria, Czechoslovakia, France and Romania in
both years. High yields were also obtained in
the Federal Republic of Germany, Italy and
Cyprus iri 1986, and in Austria, Hungary and
Yugoslavia in 1987.

Judging from the general seed yield means,
a number of l5 hvbrids were statisticallv simi-
lar, yielding Trom26.2 to 29.7 q/ha. The Élghest
mean yield in this group was produced by
RO-661 However, certain hybrids performed
qùite-well in some localities and years, showing
thus a good evironmental adaptability, as for
instance RO-66 (at Fundulea, Podu-Iloaie,
Szeged, Bicsérd, Ruzyné, Morocambos), Multi-
best I (at Fundulea, Podu-Iloaie, Bicsérd,
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General Toshevo, Cross-Qerau), IBH-166 (at
Fundulea, Podu-Iloaie, Novi Sad, General Tos-
hevo, Ruzyné, Gross-Gerau, Morocambd5),
Barbara (at Fundulea, Podu-Iloaie, Gross-Ge-
rau, Sindos).

Oil c<iùTênï in dried seeds also varied greatly
from location to location and from year to year,
ranging from 36.7 /s at Awasa, Ethiopia, to
52.5%. at Novi Sad, Yugoslavia (Table 2). The
avefage oil bontent determined over years and
locations for each hybrid under testing pointed
out the large genetic varjability of this trait
which ranged from the lowest 43.6 % (Cargill
208) to the highest 49.7% (Dahlgren 730).

In comparison with the previous testing cy-
cles, the genetic progress recorded in respect
of the oil content was quite modest, so that only
a small number of fuybrids, under certain envi-
ronmental conditions, surpassed the level of
55 yo, as Dahlgren 730 (at Podu-Iloaie, Novi
Sad and Morocambos in 1986), Monroe 45 (at
Novi Sad and Mofocambos, in 1988), Florida
2000 (in France and at Morocambos, in 1986),
136/83 (at Moiocambos, in 1986), RO-66 (at
Novi Sad and Morocambos, in 1986), NS-H-90
(at Ruzyné and in France, in 1987), Blumix
(at Novi Sad, 1986), Seed Tec 316 (at Moro-
cambos, 1986), Barbara (at Novi Sad, 1986).
The general mean of the first five hybrids was
comprised in the sâme group of values,
between 49.7'47.9 %, statistically differentiated
from the other 20 hybrids.

The husk content varied within quite large
limits (20 - 25 %) suggesting that this variabi-
lity could be furth'er exploit by breeders with
the purpose of raising the oil content in'sun-
flower achenes.

Table 3 presents the main morpho-physiolo-
gical traits of sunllower hybrids tested in in-
ternational trials.

With respect to the growing period and plant
height, the majority.of hybrids were medium-late
to late and mediuni-tall to tall. The large va-
riation of the growing period and plant height
suggests the influence of photoperiod and ther-
moperiod on some genotypes. It is worthy of men-

tion that, although tall, rnost of hybrids exhibited
a good resistance to lodging (136/83, Multibest
l, RO-158, NS-H-90), due to their deep and stron-
gly branched root system.

As for the other morpho-phisiological
traits-head diameter, volumetric weight, 1000

seed weight - the variation limits displayed
normal values.

The self-fertility degree was determined in
two localities: Fundulea and Novi Sad. From this
standpoint, there were very marked differences
from one locality to the other and from year to
yea.r, suggesting a strong interaction between

self-fertility and environment. Nevertheless, the
gleat differences between.the self-fertility degrèe
registered at Fundulea and Novi Sad could be
attributed not only to different climatic condi-
tions, but also to different procedures used for
determining self-fertility, as'for instance the type
of bags used to prevent cross-pollination. For a
more reliable identification of sunflower high
self-fertile hybrids, it appears necessary to in-
crease the number of localities for self-fertility
testing as well as the utilization of,the same type
of ba-gs and same methodology of determina-
tion.

The host reaction to the attack of the main
sunflower pathogens is shown in Table 4. The
best behaviour towards the root attack oT Sclero-
tiniar sclerotiorum, both under natural and ar-
tificial inoculation, exhibited the hybrid
NS-H-87. Concerning the stem and head attack
of this fungus, the most hybrids behaved as
moderately susceptible. A more accentuate
susceptibility exhibited GT-788, Izgrev and
Heliandalus (head attack).

A few hybrids showed a better reaction to
the attack of other important pathogens: Pfto-
mopsis helianthi (NS-H-86, NS-H-87), Phoma
ssp. (Izgrev), Botrgtis cinerea (RO-15,
NS-H-87, Blumix, RO-158, RO-66), Puccinia he-
lianthi (Pacific 336, Pacific 354).

The resistance to the attack of the parasite
Orobanche cum.ana was tested under natural in-
festation conditions at Edirne and under control-
léd conditions at Fundulea, using a blend of
broomrape seeds collected from Edirne, Turkey
and from different regions of Romania. The re-
sults of this examination outlined the good be-
haviour of the hybrid Multibest I in both types of
infestation and the hybrid Tûrk-Ay-l under na-
tural infestation conditions (Table 5).

CONCLUSIONS

A great variation with respect to the environ-
mental adaptability, genetic yield potential and
oil content was registered in the sixth biennial
cycle of international trials with sunflower hy-
brids. An important group of hybrids exhibited
a satisfactory stability over a multitude of lo-
cations in both experimental, while certain hy-
brids were better differentiatbd only within li-
mited areas. A significant genetic progress has
been achieved in improving sunflower hybrids for
resistance to diseases, with special mention for
stem canker incited by Phomopsis helianthi and
rusl ( Puccinia helianthi).



u ll al

É
ft

lrl

Fë
Ec

tr
à,i

4tôr 6
Àt

ôl
dtôt æôt

F-.
ô-,1

lô
Ë
ôl

!n
f-
ôt 1\ôl ôl ô.1 ôt ôl

ôl
N

ôl.;
è(

.À
N

rô
ôl

oo
Ifjôl

ærj
ôl

'q
u)
ôl

Iô
ôl N N

rô

ô.1
ôlc\

rô

Éi >':9:
ze

E rô
I I c{

€
ui

æ
di ro r æ

ci lô t-
09 N

ôl æ
ôl

o \:
F
6

I
Àl

t-ôl ôl

Fr
.i
àÉ

æ

c',1

ù?

âl N
s
ôl

c\
ô|

6
æ

r.o
,À
ôl N N

@c{ I

F-

ôt

c".l

ôl I F-
c\t

iJ
ô|

6!

ôl É?
c\t

a
|,i â.1

c!
N C.lô| N

t-
N N

ôl
ôl

rOôl
rJ)
ri
ôl

a
t!
ôl ôl s

ôl
a
N ôtôl

ô.1 æj
ôl

6-t
I

F

I

c!
5l I {: 6{

€ Àt x æ ôl
€

I

c{
IJT

€
o

r/l
od

€
a\

æ
æ

6!
æ

ôl
a
c{ôl æ

aiUt
tl t ol

N ôl
q
Fôl K

t\
t\

6\
t\ôl ôi

Àl

Fi

ôl ôl g\ ôl

t\
ôt ôl

a
ôl @

6-,1

æ æ
æ

q
ô,1

'q
ro

rô
tri
ôl

,Q
æôl

c-,1

æ. t\ôr

^
É

F
n c\ôl

rO \
ôl

È- ôl
ôl

rô
æ

ôl

ê,t rô
F- ôt otôl ôl I

rô
€

ô.1

€
ôl

N I

N
ô.1

.A

q,
L

a t\ôl æ
F.
*tc\

di
ôl ôl rnôl ôl

.i
à6

1
È\
6.,1

a
K

rJ:

6i
ôl
N

F-
ôt

og

c\ ôt
rôôl ôt

Ë
ô!

q
ôl c\l ôl d

ô.t

F\
æ ôl

ô.1
rô
ô.1

a
ô.1

F\

xi È-ôt F.
c-,1

t-
6-t

ôl
,À
N

I €
M à6

ï
à6 E(

æ
c\|

odôl
oq
€
ôl

rô

àÉ ôl
$
ôr

Àx ôl
F.-

ôl

6À È
æ
ô.1

æ
æ
ôl

rô
ô.1

ôiôl
\o
ôi
ô.1

t-
ôi
6.1

q
Io

^l
ôl

N
F.ôl ô.1

ôl
è,5

@

F

n

t

FI a
ùr
N xi

lô t-
ôl N

r.ô
6-'l ôl 6-,1

æ
cd
6-,1

di
ôl Àt ôl

€
cdôl

a
ôl ô.1

t\g\t æ
F-

ôl

rq

6-,1 ôl
\ €

ôt

ôl
F-
ô| Àl

ôl
c\|

I
ôl

î\
6.1g{ co I

t\
ôiô| ôl

oq

ôl
t- ù- F.

ôl
æ

ô|
ôl

rô rl? æ
^i'

æ

ôr
Fr

f.-

c\
ôl
!.j I

a2
t

I ui ô|
t\

tr ts r\
N

t

lJ>
æ rô

tr
t-

og
È

IJ:
Ë t\

tJ) æ
I I

tl
d

* ôl

'Ja
6.i

t\
rj

æ

'.ri

€ ui
rô c\l

t\ æs â.{ F. t. rO
IJ:
IJ?

rl) æ € rôÀ êl

v,
E o\

x x r\
ôl

c\
ôl

F-

ôl I

a
c-,1

t\
ôl

lô ltr

s
\ ôl æ È\

ô,i

5

F

I
F
? ô|

e.{ è( æ od ô|
æ
æ æ

N
æ Nôl

æ
€ d od

ôl
æ

€ æ
æ

€
od

6-,1

d
r\
r\ a

ôl

ui
4t ÙJ

E à( ôl
|n
À| N ôtN

oq

N
N

ôl ôl Àt ôl ôl
ù?

ôt ca|

14

â.t
+
ôt ôl

\
6-t ô| Ki

lô
c\l N ôlN

c\
ôt ôl ôl

€
â..|

r:
ôt

:
6
T

t

I
àÉ Ri ë(

eI 6i æ
6-l

C',1

f.i
æ

xi
ô|
ùô
e{ ôl ôl ôl

ô|
ë(

ôl
c{

t\ôl è(

!:

K æôl ôl N
N

N X CJ X
C.l

N €ôl ôl àÉ

I t\
æ
F.
ô.1 I æ

Àl

r\ 6-,| F.
lô

Fr
N

æ
ô.,| ôl od

N

rô
N

s t\
d
Àt

ê|
6ô

\
ôl

€
I

og
U)

N
6 ôi

ôl â.1 ôl Nôl c{

0q
ôl
ô.1

t\
c-,1

rô

ôl

@ a
ôl è( ô|

ôl 6-t N æ
ôl
N

a
ôlôl ôl æ

N
t\

ù?
j
6.,1 ôl rJ)âl

æ

ôl ôl
rji
d(

I æ

Àt
6.|

cY: Àt

c\
d5 Ki

ro
(i: xi àÉ

lr
xi rô

T
ô|
ot

r
ô| roN ôt æ

æ
c/j(n È-

ôl
cd
ôl

æ

ôl
a
ôl â.l

rô I xi

Fa
ôt

od
ô!

æ
t-
ôl 6l

ôt

xi
cil
rri
N F-

ôl

t\
c\l

F-
ôl

€
(rj
ôl

6{
N
ôl â.1 à6

6-t

c\
F.

6.1

ô!

ô.1

ôl
od
ôl

t-
ôl -i

à5 ôl ôt

rô
t-
ôl ôl

oo
+
ô!

F.

ôl
a

I t\
ôr

æ ôl
(Y:

u?

ë
Fr
c-,1

a O
c{ s ;'5

6-,1

6{ tJ) In N
ôt :Â

ao

Ë'5
ôl

€
ôi

N
I I

F€ ui In

ôl l\
f.. t\

ôlôl
ôl

t\
æ
c\

c_\
c\ ôiôl @

ôl

f-
ôiôl

æ,
Fi æ t\

æ
+

æ
c"t F. |\

ô,1

ô.1

æ

'd

rô
æ ôi

ô.1

t- FI
æ

rJ!
!q

ôl
!i 00 ô|

$
C..l ôl I

È
6 æ

F- ôl
F. æ

F-
æ rô ôl

È- ô|
oq

6-,1 Fi È.- lô
æ
^

æ rôÀ ôl

€ ôl
N

r.o ô.1

È æ æ ôl æ
ôi I ôl; F- T æ

co I

q è

æ
F-

6ô

\
00
ôt I

N t-
tr(n (i:

ôl
c\l
6ô

-ixi
.À
(D æ

(i:
I

ôt ôl
ôl

co
N

æ

ôl dt ôl ô.1

t-
ti
ôl ô.1

ôlm I

N€
ô.1

ô.1

ô\
ôl.q € |\ ôl ô|

æ ô.1

ôl .+.
ôl 6l È-

ôl

ôt
I F-

6
c-,1

u?
|\ t-ô| I

æ

ô{ I

F.
+

.q
F-
ô.1

I f.-
ôl

I I

=*
,9 !L

N
ro

ôt ôl
€
ôl

rO
ôiôl

o
ôi

æ

ô.1 ô.1

rô
ô.1ôl F- ôl

ôl \ a
ô.1

q: Iô
f-

\ c! e v,1 ï
I I I

æ t\ F-
Fr ô N

c!
ôl

tô
F- oo

oq N

(i)
: F. ô!

€ s ô|
ôi (E

È
ôi ôt

æ
i
^

ô.r,;
ôô

ôl
,À ct

ôl
\ o,

ôt

ôt,i
ôl

66l
co
dôl ôt +

ôl N I I

0g oq
ôlôl .ôl

(Y)

t.-

'l1i
I à5

v=,tI I
p i\

rô
ad
ôl

3 a,\
ôi

ê,1

6ô N
r
ôt

6-.1
rô

N

ôl (rt
æ
ôô

t-ôl c.l

ôl

FÉ
ô.1

co N
Ë +ôt I

d

I

L

p t\
ôi ôi a

F! Dr
rO

rô
t-

ù\ôt l'- rô
ô.1

ci
6.1

I rf: 6i ôl N

F-

Cr:
ôl I I

Ë Io

ôt F- rt æ N
æ 6 og

ro
Iô F..

F. F-
c\
$

ôl O æ
cd

N

ôl
F-

ôt

È!

rri I

se
95
t7
5È

F

B ôl ô.1

æ ô.,1

!r
ôl

rô 6
æ
ôl ôr

d
ôl

ôt
F-
t-
ô.1

æ

6-,1

F.
.â
ôr ôl

c\i
N
ç-,1

F.
ôl

6
rô;
à'5

Fr ,;
Ë5 Ë5

F.

àÉ
f.- rô

câ

\
èv5 à6

t-
ôt

ôl
dt B

rl
i:

a
E

ôl
ri
i5

\
s

Tui
cô

t..
Iô
Cl:

rô(lt
ï
6i

È!

(r)
a
(v)

t- oq
æ

€
cô

c{
Èr

oq
È-
cô I

ç

8
bt

n

z

ts
@

ôt
æ æ tr ô ôt (!:

lJl
+

È-
l\ odô|

<l

N eô
@ dôl g\ ct

ôl
æ .s

ôf, ôl
@

crj
!t F.j ôl

æ
æ

ôl
tF

ôl
^t

ôl

oq

ôl ô|
\
6i ôl

ôl
ôl ôl ôl

u?
rôN N ô.1 ôl ô.1

ôl
ô.1 ôl a\

ô.1 ôt ôt æ c\tc\. ôl
Ë
ôt ôl

ù?
€c{ ôiôl I

fr

,ogt'l
tq

ts
@

F-

xi (i:
ô|
cô

€
ôl ôl

I
æ
ôl

@
tôl

rô
D\ôl

c!
Èr
ôl N

ôl
'riô| t-

ôl
t-
ôl

N
c.j6l

@
ôi
ô.1

ô.1

ô-.1
æ

ôl
Ëôl

æ

6.1

6-l
rô I ôl

Èo C.t

s8

r\
fr

ro e
ôl

æ

ft1

æ
N
rà

.q
ôl

ôl
rj

co
ôi ô{

rQ
F.

F-

ôl
È\ôl

ôl
ôl N

ô.1 I

ou
o
Q

F
æ æ æ æ

li xi
ôl
N

oq

àÉ
îr ô|

à6

ôt
t- ôl

rô
t* a ï

æ
ô1

æ
!i rô

T,
æ

ôl rJ?

C.l

æ
ô|

ô.1 a
I

\
rO
o1 I

ô
F5

,c
ôt

ôl

C.l t..
æ æôl c{

€d
ô! à6

D
N ôI

oo
rj
ôl ôr

oo
ôiN

N
ôlôl ôr

c-t
d
ô!

ui
ôl

u?

6i
€.;
ôl

a
ôl 6-tôl I

È
æ € I

ôt.
t- €

00

àE
ao A

FJ ê T
€ rl

D (î
rq

cô

6
od Ë c-,1

F\
t-

cô

F-
rO r

ôl
6-t ôl

tr
cô

6-,1 æ

o
ô.t

æ
rô s I al

ô.1 tô
Ë

tô ôl N

cô
ôl rô

ôô

æ.
ôi 1

ôl
ôl

ôl s
€
Ë(

6l
\
6ôl 6

ô|
ud

F
æ

rô oq

à6
t- t\

.q

cô e6
Èr

CN

rO ôt
È- N

eô
rô

(a
ôl

t\
ôl N

Fr

I ôl
È-

r\ 1\
ut F

Ê ;r5

æ
Fj Ét

tr u? Fr
lri

îr
FJ ll fr H{

gr|

FJ
N

FJ

+
x ri B c{

!1

;x

I

É

x

I

o
é)

E

x

x

I

E
I

É

ôl
thI

E
l!

*;{
I

;{
I

æ

a-5

6
ô'{

b! I

5

U'z
"l
F

crl
F.

h0

oz

)(x
ôt

rô

t
E

o

e

,a

1?

U)

ô
,n
z

x
Ë{5

dr

t\
ç
U)
2

at

Ë5

z

=

àe
tô

ci
o
-i

€)

u!

E

i

Àl
IJ

I
èé

x

a,

:l
o

às

6

g

It
.9

€
H

at

U

É

o

È

I
E

es



@

-i
I

æ
p

-l
I{
æ

N
æ

ô

!-
?
:-
x

3
|l'

z
@
=:
f9I

æ

3

o
È9

-l
-F

z(h

æ{

3
*
ù;

z(u v)
ô

Èt
ô' I

é;

z
v)

æ

ô

(tl

zo
I I I

s

t
æ

n

I

ë o

11

t9
)(x

i

YI

-
x 0q

(!

Nt

a

çtr

b æ
È

È
\ F

qn

i'e
,)v C'I

ôo \
È
N
i.e

{ N
ôo

æâ O
b,

{ È:
æ

æ
t9

È
æ g

bo

g cn

N

Ctl g g
{

cn'
gr

qtl

È
tn ç.n

T

È
È
crl

{
t9

gn *r
bo

c'l { s{
È c,n

(tr

qrl

;À

9l
00

t9{ 9o {
,È
9o

qrl

N qtl { 19
t9

c'l 9l

ql

io
g
i.9

È
bo

{ { {
æ

æ
È{
bo n9 \ æ

ào

cn qtl ctlt9
L

gn

;-
ctl c,Îl

t9
À

ctl (tl

\
crl
9n
en

qrl
ctl

ôI
{ g

tn
:.1
æ { æ

l9
qrl

qn ix
po
t9

9lt9
æ

{
r.. F Éi

L
t{
h. {

cn æ
Ctlt9:
L'

F\ æ Ctl

n
èn (,l

B F(tl F{
t,l
t9

r
N

-l F {Ê
bo

.€â
i., it-

.æ
{
i.9

){
æ

{ j æ,
bp

{
æ

æ Y
æ

æ
i\e

g
b æ

qrl g
ê ôo

I

qtl
ig

mô

I
ô
i'g

È
ln
ctl

{ 9n{ çtl
æ
L b 9rô FT

tr9
J
00

{
;h

sn€ \ F {
i.9

è
i'9

Y' x
æ

æ g
,5 i.e ;È

ô
i'e

9r
ûr

v.l
19

9l
bo

9n 9r t€
ôo N {

È
!n æ

bo ix
È
:.1

È
sr { t9

l9
:..

È
ôo

æ\ æ
:à

È
crl 9o

t9
È
N

È
\ s s

æ
{ :<

lo

Ctl
I f9

f È
90

È
@
b

È
@
b 90

æ
@
h s ) È

t9
oo
ia

qrl grl

æ

È
90(tl

æ
qI qtl I

n @
!=

9rt9\
9r çI

Ù9

M æ I
t0

C.r

çrl

c'l

\ @

qrl

ù9

cn

ën
æ

æ

C.trt9 b9
C.r

ën

Ctl
C'I

bo

Ctt

â
(tl

ire

9l
t\9

C,I c''t
N $

-.1
F ô z

çl

fq

ôo
9D

crt
t€
i'e

90
È
sn 9n :

i.o
{
b

qn
i'e

90
9l

æ
)
N

90
t9

f
t9 ;..

æ:^
È

:.t
t9 !9

f{ { qrl
|e{ o\

æ ;+. i.9
sn t9

._l

È
t9
ia

È
sn çtl

t9 { sn
È
i.e

@
-.1

È
t'9

È
ôo

È Ctt
@

e

{ )a â ç'r
>.

C'l
ôo i.e \ :.. Fr

t€
|e
ç.,n )a ia

ctl
;..

t9
i.e

J
È
9rÈ

È ÈÈ
h @{

\|
oo

æ
È |e

f9 a9
æ æ È

@ ôo
!.e
@

t9
la È crl

h in
æ

i.3
ù9 (tt.

;.. {
È
crl

9r(o L Ie @

filI æ i.9 È
x.l 'È

t9
{
i:rt

I

qtt

\
g |9 t4 ts s

b
t9
bo

t,l
CI

)| I 19

qn
æ {

;r
qrl Ctl

\ æ
i.e

Ctl

\ F I

grl

{
gn err

{ { È
s 9l

F
@

t9{ F
ç^,

^
o

ii{a9
l!:..o

À
È

-.t
qtl

grl
I
b) æ

14

i.5
:.I L

t4
L :rgrl 90{ F { t€

t9 F o 9l
ôo æ

gn l4
\

qtl
s{ x{ 9r\ s

b)

D

rë'
I'E

'5
I I

t9
È È

t9 t9
L t9

È
srl srtgn

t9\ f0 :.I{ iyr bo
sr (,l

L s
æ

t9
æ

:.1
æ

Ctr

b

I
C'T n

i.e

Ctr gtr crl ll gn
t9
i.e

C'lt9
L

t9
O

c'l
t9
L

ç.rl
t9\

Ctl

\
grl

'e
qtl
cI

N
crl
t9\ F F

æ
B u

b
t{
i9

$
F'
'a

3

o

I
t9
L È(tl { J\t

È
t9 !.9 L srl

ù9
!'e
N

Ègrl L
(tt

È
Ègtl C'T 9ngll

È

t9
I æ { iij qrl æ L

i\9 {;.. t9\
È
t9{ t9 ir

a9
)a

{ ctr
;.. \ ût

te

*l
o

a

È
q'l

ÈÈ È
Ie{ { È È I grt È

9n
t€

t lrr
9l

I
I t€ b

{ qtt
tn

90qn æ
@
bo

t4
90

æ
Ë

C'I ,
I

N I
È È

6
È
\ Ctl\ 'l \ t' 'ot r> ,È{ .sn

*it { ,s
æ

ô
t9

IJS&
i'9

tr
i'9

æ
ôo

.f
æ

t9
ô IT

\ I

{
t9

,È
P€ t9

L
t\' C'r

i,
t9

"È
t9\

È
\ i.9 t9

Ctl
in

qll
F'' J {

(t
âÈ x

t9
æ
o t9 @

t
1

{
@

t9
L

æ
bo

:r
çtl

s
bo

F H
b

\.|
æ

t9
L { s ù9

ën æ
19
L

È
æ

qtl
I

C'T
a9
L

si {
t9

6
Ctl

(rl

æ

g
ttr

ô
bo

F @
L

n F{ Éi
È
æ t{

€
g
te

g F g
ôo

t4 tl
h

B F
æ $ F

iF
t?

a

æ t9 ,\ s\ s o '5
t9

!{ t{ 6 z. à È
fe

YX Ë lt
..1

ta
9l i.r

t9
L

À

E
F
.:6

h i.9 L Ë
io (o

Èqtl

h Or
J È..1

ôo
:.I
crî

æ
ën g'l

È { û
ào

srlr.l
ô
bo

t4
æ

|}
æ æ

gtl

t9 æ

B
i\9 I

C,l
iF Ë

C,T he
t
h

E t9 E lp
-.1

I
iô

!â
r9

è r: F s È
a€ Ë

iJl

+ s
t/â

*t9
ôo

t9
in I

a
0F a

@
I

rë;
t\ s qfl æ @

{
t\'

G
b

{
qtl

x (,
N
ôo æ

!t{ { s
t9

\.| s{ { Ë é ao
D

It

æ\ C,I
bo

!.t{
|È{
t9

CJt

àr
t9 È

to{ 9e
-.I

Cl)\ { g\ \ i.e

Èqtl æ
Ctl

È è
ôo

ÈI{ J s È
*.1

i.e
æ
b ôo

È
90
t9

û
L

)Él

f9

æqrt

oo

l0{ t9
:l

t9:r ù9

:l I\9

islp rÈ
E):- È

ôo
gr
en

sr
crl crr ix

rP
ôo

t9
æ

@

È
:l(l)

È
æ
ôô ;\ qrt clr Cn ën

9l c'lt9
h

6 { { {
æ

qrl { { æ Ctl æ c'l\ i
{
C,I

{ ! J{ b
{ F E F

@
{
æ

c
$

5

I
i.sr

t9
't \.| ;n st t9 gn

in
t9 ,ct

ft?

gl 9l
\ æ

bo Lr t9
æ

gd

OÈ

3ËI

,È

i.e C.r! i.e

È i|
tr9
ir I

t9
ôo { i.e æ

!9 ;- N
@ t\'

@
b Ctl

@

{
qrl tÈ

{
s
æ
L

po
*.1

F
È
Ctl

F
æ

9l

tn
Ctl

;i

grl

in

g'l
t9.{

crr
t€
b

qn
|e

qtl n 9l
6

sr
D

ct
È
{

crl

i}t
È{
;à :.I P{ {

I

È
19

s x{ E o
19

9l
èn

qtl
ù9\

CJt

\
ti F\

I æ \ 9r
t0

(tl
i.e

È
|9 L L { ) :J

rÈ
*.1

èn
f }|

æ
-.1 æ 9b

æ 9l
!o{

3
s

j

7
t- |̂- A 7 7 7

't1

F] rt Irt
,''

lrl Irt
n,

GI

3

€

o

a

o

æ

o

o
'o

ô!.

ll
À{
D

.D

N

Ê'È
ô-
l$



q

q)
o

o
,o

bo

o

I
o
ri

h0

o
a1

ê) b0

q)

o
q
q

E
=aeyx
?

È-
ôl

co b- ô|
rJ) 00cî È- td

ôl
æ rô ôl æ

N C\:

rô
ôr E ôl

ô!
æ æ @ 6

@ ô.1
o, 6 oo

æ
ô!
æ

€æ ô:
oo ôl

ô.1 ôl (ô m 6 r
ôl ô ôl

N c\
ôl

ôl ro ôl ôt
ô.1

@

co oo
ô.1

@ ôl ro
ôt ôl

æ g\t ôl ôl ao
N.

ôl
ô.t

o

o.!\ê : ËPZô= ôt
æ æ t\ t- È.-

N
ô.1ôl ôt ô.t' r

ôt ôl
{ æ co 6 ôt

ôt
t.-ôl æ

3às

ôlc\ ô.1
ôl
ôl ôt

r]1
N ôt

ô.1ôl
rô

ô.1 ôl ôl ôl ôt ôt ôl ô.1
ôl
ôt ôl ôl ôl ôt

ôlc\ ô|
rô
ôt ôl N

ôl
ô.t

ôl
ôt

ôlôl ô.t

I

ôl
I

ôt
I

ôl
I

ooôl
I

F

F-
ô.1

I

00
N

I

F..
I Ir

00ôl
I

@
ôl

It-

ôt
I

rÔ

ôl
I

ro
I

rJ)
I

ôr
I

ro
I

(o
ôl

I

ô|
I

rôô|
I

ôl
I

æ
ôl

I

N
ôl

I

oo
ôl

I

@
ô.1

I

ôr
ôl

I

rJ)

cal

I

rlfôl
I

r
ôl

I
rô

ôt
Iro

; u^
6

r ôlrô n rJ)
t-

ro
ôt ô.1rô ù) ro n rô

ro ro æ
6

€
6 6 ro 6 ro rÔ rô rô Ë Iô

Iô

ær
I I

ôl

rr
I

N

F,-

I

Ë
It-

È-
I

F.
I

rô I

co
6ô

N
I

rr
I

t-
Irô I I

ôl

ul

Ii- I

t-
I

t-
I

ôl

F-
Ir

æ

Iôl

r
I

ôt

I

F

ôl

I
ôt

ro

I I I

rJl
I

æ
Ir I

ro

I
N
CY:

ôl

Ir

'::;a9 utEn>
;tË

E

N $
ôl ô,1 ôl ôl ôl

E I I

r-I
col
1ltlO)lcôl

I I

CT:

t-
rô

I

æro
I I

@
I

@
I I

CA

ut
I

lr)
I

Cô

æ
rJ)

I

æ
Cô

I

ô.1
rJ)

I
rJ)
(Y!

€
rJ)

I

æ

F-ul
I

ô.1
cr

I

@
I

ôl

co

I

ôl

I l I

co

I I I
lô

ôt

I

rJ)(o

I

(Y)

r
I

ôl

.Y-
E

ff ôl rô ir5 rO lô
.oo

6

t,
æ ôlrô F-

N
rô ô.t

rô ro f.-
rô ôl

I

@
Irô

I

æ

Ir

O)

I
'l

I
rô

I
Lô
0,

È-

I

ôl
I

ôl
I

I
ôl

I I

æ

I

ôl
I

ôtN

I

\

:K

I

8
ôl

I

ôl
ôl

I

ë
ôl

I

ôl
I

I
ôl ôt

I
co

ôl
I I

æ
I

8
ôl

I

F.

ôtâl
I

rô

ôl

ro

rl)
ôl
ôl

I

ôù

I

ôl ôl ôl
æ æ

ôl
F- è('

i.
ôl ô.1 ôl ô.1 ôl ôl

ôr
I

âl

F-
ô.1

I

rôl
I

ôl
I

ôl
I

ù-ôl
I

F-ôl
I

ôl
I

c\

ôl
I

ôl
I

ôl
I

@
c\t

I

@
ôt

I

ôl

6|
I

æ
ôl ôl

F

@
ô.1

I

rô.c{
I

ôl

@6l
t

coôl
I

ôl
I

ôl

N
I

ô.1

I

@
ôl

-l

t-ôl
I

=

N
ôl

I

ô.1
I

I Iôl

u

EU

;-

z

ôl ôl
ôl ôl ôl

N ô,t
ôl
ô.1 ôl

ôl
ô.1

@ æ
ôl ôa

ôl
ôl ôl ôl oO

ôl ôl
ôl
ôl ôl C.l ôl à,5 ôl

rô
ôl

E

ror
I I

oO
I

cn

It- I I

x
I

ôI
t.

rô

F-:
I I

U)

!ôr
I I I I

@
OJ

'æ

.l
I

æ

I I I

F-

I
ro

rO
F.

I

È-
I

æ

I

@

N't'
tn

I

ôl

rô

I I

ôt

I I I
N

ro

I

ô1.N r rô t- F.- r æ ôtF F,.
@

N
ôl
N r ôl

F. N F. N F,-
ôlr ôl

F. È

r.-

I

rô
I

ut

F,-

I

rô

t-
I

N

F-
I6

rôt-
I

cos

rr)

t.
rô

co

I

ôl
I

ôtrô
t"

ôl
6

ô.1

t
rô

ro

I I

rô
I

i6

ô|

I

.rô

t-

I

c\

I

ro

CD

I I

rô

F.

I

6

lô
co

I

æ
:lôt'
6

E
I

lô

æ
I

6

ôl
æ

I

lô

ôl
@

I I

rô
I

e\l

5
I

!n
I

rô

I

I

co
I

I
o
bD
N

co€
È-

I

F
I

ôl
æ

I

F
oo

dJ

€ æ

(\:

lh
o

ôl
û
6)

E

X

rli

I

x
I I

@rl)

I
o

E

è5
ôl

x

F

I
ôl

b0

I
,a)F

U)

F-

{)
ôt)

t
oz v)z

r
co

6)z anz

(t
6
o
c
b0

a

E



!
ÊÈ
ô'
È

vôo
o
ÈàI
ê
aI
Fa
(Do

t
È
É
È

I
aô
oÈ
€
F
E

o

àe

z
(t)

z
(t)

x

z
(t>

6{

z
v,

o
é)

(,
ct

0q
(D

{t

v)oô

I
6ê

s-@
)l
@

-l
Ét
r

t9
><

3

i5
È
Ctl

(D

s
ê.
E

@

I

x<

I

crro

N

I

6

F

qrl

x q
oo
19

3
*
(Dq

IE

I

I
È

Ât

Ë

o
F(
(F

E
@g)

o
-l

I

æ
N

-t
I{
æ

N
@
ô

Y

ô

so

(tl

A'o
ô

t9
æ @ @

È
19 I

t9(tl
(tr
cr, I

19 t9qn { (o t9 { I d

6

È -.1 t9 { t9 { E t9 19 t9t9 t9 -.t
@

q) t0{ { { @{ t96 d

!

It t9 N
a9t9 @

t9 t9 t9È t æ æ t9 @ @ (b 19
æ q

ù9
cn C,tl

l9t9 19
t9 \t cn

l9{ t\,
Cr)

t9
t9

t9
ctl

t9
æ

t9
çtl q 3E

oi

\t t9
I æ I

19 t9 t9 19
@

19 t9{ o t9
f9

@ t9 o) -.1 @ Ctl o (tl t9 qtl
CJ,

t9{ o FêâE

o t9 t9
19 q {

19 t9 N? q
q!
<!

gJ t9 È ctl t9 qtl @ { l\?

t9 t9
@

t9{ è{ o, æ Èt9 qtl Ctl t9{ t9 C,I È
cn { lrl (tl æ E d

t9 { etl { @ t9 è t9 t9 t9 -.1 d

È qtl t9 crr { @ o) t9 Ctl N O) C'I C'I q

^
ô

19 t9 g, gt Crt g,
I q

9J .D t9 o q) È ù9 g) t9 o ù9 È à O) t s!

Ctl { @ @ o) Ctl o o o o
{

{ o { æ C^t @ @ @ o" € (o I I I I

O)æ a\9 o (o O) E @
(tr ctr

@
19
ù0 E a9o a9t9 I ô t9

@ t Ctl
gt I s E {. (rr g è N'o q

g

Go
!>
i
!

-
Ès--

(l) ]9
19 C't t9

(n
6

cIp c,tlqtr I I xt g E è CtlN g Crt c,l
N g 3 Yt

{ O)t9 Ctr
ot
F

È
O) s I q

È g t9 t9 99
h3

i9o ts 99l9 i9 E È t9t9 t a9 {
O)

Crt
o)

È
@

a96 s t Cr,
h9 g æ x s t9

o7
al

(O t9 o (g (g { t9 o o a9 @ { o t9 gJ o (g @ g) CP g, @ q
îEr!
:!

t9(O t9 (o (o It{ 9'æ t9
@ (, I I

9to t9(tt cp(tl t9t9 t96 t9
@

È C.)t0
gt t96 È

@ E t9o cp a9{ gt
cn

t9(tl 6
g

(g r9
N'

a9o a9o I a9 N)
a9 I 19 t9 (o @

t9']l9 (o N'
N'

a9{ a9ù 19
crll

t9g, a9
99 .0 ts ô9

Crt
t9{ t€

@
t9 s I t

c

!

F

€

t9
æ

N' t9
@

r9
Ctr

i9
C,I

t9
Cr'

ù9t9 N'
@ I N'

c,l
N'o) (o !9

N' I (g I !9o X I t9
19 (o 39o |s (rl eI ç.t (tr o

d

o o t9. o ù9 (, N} 19 N' t9 t9 t9 t9 t9 t9 (
o

FË

O) (^t È €rr O! gt 9r (rt cr, gr gr jr g) (rl gt ctr C,I çÉ I 6, À t9 6 t€
5ôg

e o È s E .c s s Étt -ù o æ u o È a9e Ë g Ot I s .o) Ë 6t @ g
E

ẑ
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ESSITS COMPARATIFS INTERNATIONAUX O*' O"'
HYBRIDES DE TOURNESOL (LE SIXIENE CYCLE,

l986-1987)

Résumé

. L'actuel çycle _ bienal d'essais comprend 2g hybrides
simples et un hybride triple. Tous ceS hybrides ônt été
testés dans 2l localités des princiDaux pays cultivateurs de
loplne,sol -d'Europe et d'auties côntineirti, avec une large
diversité des conditions de climat et de sol.

Comme résultat de la base sénétique larse dans I'in-
teraction génotype X localité ! annêes, la-variation de
la réponse concernant Ie rendement en graines, la teneur
en hdile et la résistance aux principaux àgents'pathosènes
a été de même très large. Toutgf<iis danS la pluparl des
cas les valeurs moyennés de I'interaction des- orincioaux
caractères avec les Iocalités ont été similaires. le3 hvbiides
testés montrant une bonne adaptabilité eicoiosiqué. Cer-
tains hvbrides de tournesol ont- un comoorteÉeht nette-
ment différencié dans le cadre de zones'limitées, ce qui
offre aux cultivateurs la possibilité d'identifier les gério-
types adaptés à ces territoiies.

ENSAYOS INTERNACIONALES DE HIBRIDOS
DE GrRA-SOL (SEXTO CICLO, 1986_1987)

Resûmen
Este ciclo bienal incluia 29 hîbridos simples y un hibri-

dos tres. vias, ensavândose en 2l localidades situadas en
las âreas de mâs importancia para ,el cultivo del girasol
en Europa y otros.côntinentes,-bajo una gran dive-rsidad
oe conorctones cilmaltcas v de suelo.

Como resultado de una amplia base genética en la inter-
r aci6n genotipo \ localidad i afro, laé respuesta en ren-
dimiento de aceite, contenido de este v las réacciones a los
ataques de los mâs importantes pai6genos fué también
muy- amplia. Sin embargb, en la niayoria de los casos, la
media dé los valores de-los caractere3 mâs importantes en
las distintas localidades fueron similares. môstrando los
hibridos correspondientes una buena adaotâciôn.

Por otra pârte, ciertos hibridos han'sobresalido clara-
mente dentro de algunos ambiertes limitantes, permitiendo
a,los,agricultores-identificar los genotipos atlaptados a
tales are,âs.

Table 5
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LrsT oF PARTICTPANTS rN F.A.O. CO-OPERATTVE TRTALS (1e86-r987)

Country and location Name and address Experimental year

I

Austria
Fuchsenbigl

F IT P c| P F

D. Wolffhardt
Bundesanstalt f. Pflanzenbau und Samenprùfung, Allierten'
strasse l. Wienn II.

1986- 1987

Bulgaria
General Toshevo

Peter Ivanov
Institute for Wheat and Sunflower General Toshevo 9 520,
Tolbuhin

I 986- 1987

.Czechoslovakia
Ruzyne

A. Kovâcik
Research Institute for Crop Production, lôl 06 Prague 6 -Ruzvne - 507

1986-1987

Cyprus
Morocambos

A. Hadiichristodoulu
Agriculiural Research Institute, Nicosia l986-1987

France
CETIOM

F. Arnaud
CETIOM, 174 Avenue Victor Hugo 75 l16 Paris 1986-1987

Germany F. Rep.
Gross-Cerau

W. Schuster
Institut f ùr Pf lanzenbau untl Pf lanzenzrichtung,
Universitât Giessen, 23 Ludwigstrasse, 6300 Giessen

1986- 1987

Greece
Sindos

G. Kontas
Cotton,and Industrial Plants Institute, Thessaloniki, 5J 400
Sindos

1986-1987

Hungary
Iregszemcse

L. Takâcs
Research Institute for Forage Crops Szentlôrinc P.O. Box
805, H-7940, Iregsazemcse

1987

Hungary
Szeged

F. Joséf
Gabonatermestesi Kutatô Intézet Cereal Research Institute,
P.O. Box 6726, H-6701, Szeged, Pf. 391

1986- 1987

Italy.
Osimo

V. Pirani Istituto Sperimentale per le Colture
Industriali, Sezioie operativâ perif ica Via Cinque
Torri. 26 60 027 Osimo (Ancona)

1986-1987

Portugal
Elvas

Maria l. Vivas
Estacao Nacional dè Melhoramento de Plantas, 7 351 Elvas 1986-1987

România
Fundulea

A. V. Vrânceanu
Research Institute for Cereals and Industrial Crops, 8 264,
Fundulea, Judetul Càlàraçi

1986-1987

România
Podu-Iloaie

Elena Andrei
Agricultural Experimsntal Station, Podu-Iloaie 6 623,
Judetul laçi

1986-1987

Spain
C6rdoba

Juan Dominguez-Gimenez
National Research Centre lor Oil Crops INIA, Finca Ala-
meda del Obispo l4 O7l, C6rdoba

1986- 1987

Turkey
Edirne

Meliha Salihoglu
Agricultural Research Institute, P. O. Box l6l, Edirne r986-1987

Yugoslavia
Novi Sad

D. Skoriô
Institute of- Field and Vegetable Crops, Maxima Gorkog 30,
21 000 Novi Sad

r986-1987

8



Egypt
Sakha

AFRICA-
Badr'4. Elahmar
Asricultural Research Centre Field Crops Research Insti-
tu'ie Oil Crops Research Section Orman - Giza

1986- 1987

Ethiopia
Awasa

Solomon Eshete
Institute of Agricultural Research Awasa Research Center,
PPO. Box 6 Awasa, Sidamo

1986- I 987

Philippines
Mufroz

SOUTH EASTERN ASIA

Mario B. Agustin
Research &-Development Center Central
versity, Mu.froz, Nueva Ecija

Lruzon State Uni- 1986

Mexico
Ciano

CENTRAL AND NORTH AMERICA

Leo Quilantan Villarreal
Head- Oil Crops Department INIA,/SARH/CIANO (Ap'
Postal 515) 85 000 Obregôn, Sonora

1987

U.S.A
Fargo

Jerrv Miller
Depârtment of Agronomy Walster Hall, North Dakota
Stâte University Fàrgo, N.D. 58105

1986-1987

Argentina
Miramar

SOUTH A-MERICA

Ana Lilia Gonzales de Schelotto
Chacra Experimental de Miramar Casilla Correo 35, Mira'
mar 7 6O7 (Buenos Aires)

1986

Argentina
Pergamino

Pedro Luduefra
INTA, C.C. 3l 2 700 Pergamino 1986

Chile
La Platina

Vital Allredo Valdivia B,
nè.""i"tr Stution la Plaiina
33, Casilla 5 427, Santiago

Santa Rosa l1610, Paradero 1986-1987

ANNEX 2

LIST OF
(TH)

SUNFLOWER STNGLE (SH) AND THREE-WAY
HYBRIDS TESTED IN THE EXPERIMENTAL

cYcLE ls8ô AND t987

Cultivars Genetic
type

Supplying
counlf,y

(lultivars Genetic
type

Supplying
country

Pacific 336

Pacific 354

Dobritch
Izgrev
GT-788

GT-832

136/83

160/83

3340/81

Barbara
IBH-I66
Multibest I

Multibest 2
Blumix
RO: 15

SH

SH

SH

SH

SH

SH

SH

SH

TH
SH

SH

SH

SH

SH

SH

Australia
Australia
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Germany F.R

Germany F.R

Germany F.R

Hungary
Hungary
Hungary
Hungary
Hungary

Romania

RO-33
RO-66
RO - 109

RO - 158

Heliandalus
Monroe 45

Florida 2 000

Tûrk-Ay- I
Cargill 208

Seed tec 316

Dahlgren 730

NS-H.86
NS-H-87

NS-H-90

NS.H.9I

SH
SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

Romania
Romania
Romania
Romania
Spain

Spain

Spain

Turkey

U.S.A.

U.S.A.

U.S.A.

Yugoslavia

Yugoslavia

Yugoslavia

Yugoslavia




