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SUMMARY

e\periment object were 154 sunflower hybrids dweloped by research institutes
and.international breeding companies and intended for growing in the agroecotogical
conditions of Europe, the Americas, Australiâ, Asia and Africa. Thè hybrids wère tested for
the following characters: plant height, head diameter, number of leàves and the sums of
effective temperatures to budding, flowering and mâturation. Statistical câlcutations included
the cluster analysis with the Euclidean distance treated as a metric distance. Despite a large
variability in all the characters tested, the majority of the hybrids were grouped in two clusters.
An exception in that sense were the sums of effective temperatures io màturity which were
grouped in four out of the five clusters.

INTRODUCTION

If based on data gathered in a single location, with its specific agroecological
characteristics, and in a single. year, analysis of characters may prbduce a laulty pic"ture
of a sunflower hybrid. Polygenic nature of individual characteri, èombined wittr itreir tow
heritability, admits a large.portion of ecological variance into the phenotypic variance.
Further diversifïcation is introduced by thè disease agents whicÉ prevaif on the test
location and which may be different from those which prevailed in ihe location where
the hybrid was bred. Therefore, when assessing hybrids sèlected in a variety ofecological
conditions, the.grouping according to mutual similarities seems preferable tdthe
comparison against the main hybrids of the test location.

MATERIAL AND METHOD

. . 
The experiment object were 154 sunflower hybrids developed by research institutes

and international breeding companies and intended for growing in the agroecological
conditions of Europe, the Americas, Australia, Asia and Africa. -

^ _ 
The hybrids were a part of the demonstration plot of the 12th International

Sunflower Conference (Yugoslavia, 1988). Theywere alsô sown at the experimental field
of the Institute of Field and Vegetable Crops, in a system of random blocks in three
replications within a series of small-plot trial with 23 hybrids and NS-H-26 and NS-H-45
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as the control in each small plot. The sowing (manual, plant arrangemel! 7Ûx3-! cm'
47,916 plants/ha) was performed at the optimum time for the location (mid-April), on
well-prèpared cherno2em soil. The cultural practices were adaptcd to the local
conclitions. Each hybricl was harvestecl manually, after reaching maturity. This papcr
presents the results of the analyses of the following characters

plant height (cm) at the end of flowering, measuring the distance between soil
surface and the center of the head;

- head diameter (cm) three weeks after the end of flowering;

- number of leaves at full flower;

- date of budding (SET), when the bud was 0.5 cm in diameter;

- date of flowering (SET), when one third of the disc flowers completed flowering;

- duration ofvegetation (SET), from emergence to the occurrence of a 2 cm brown

ring in the zone of bracts on the dorsal side of the head.

The sum of effective temperatures (SET) was calculated as a sum of the mean daily
temperatures (> 5'C).

The basic sample for the analyses were 30 plants, 10 plants per replication.

A long drought and high temperatures in the course of June, July and_Algust 1988

reduced the effecti of the agents of leaf and stem spot (Phompsis helianthi Munt.-Cvet.,
Alternaia helianthi (Hansf Tubaki & Nishihara, Phoma macdonaldi Boerema) below
the level of significance for the assessment of phenotypic values.

The statistical catculations were done by the System for Statistics SYSTAT Ver. 5.0,

software modules STATS and CLUSTER. For clarity, we used the five-group K means

analysis with the Euclidean distance treated as a metric distance.

Tàb.1. Summary statistics of six characters in hybrid collection
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RESULTS AND DISCUSSION

The tesred hybrids differed significantly in the examined characters. The minimum
and maximum phenotypic values for plant height were registered in Sunwheat-102 and
5-405, 72cmaid226cm, respectively, for head diameter in Contiflor-9 and NS-H-92, 19

cm ancl 35 cm, respectively, for the number of leaves in Sunwheat-l.O2 and Contiflor-3,
11 ancl 38, respectively, for the SET to budding in Ro- 1 155 and Sunbird, 638"C and 984"C,
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respectively, for the sET to flowering in Sunwheat-l02 and s-530, 943"c and l,4zg"c,
respectively, and for the sET to maturity in SUN-M-2- and s-430, 2,330'cand2,73r"c,
respectively. The coefficients of variation of l2.1and 13.9, for plant height and number
of leaves, respectively, were significantly higher than the coeffitients of9.6, 6.3,7.0 and
4.6 for head diameter, the SETof buclding, the SETof flowering and rhe SETof maturiry,
respectively. However, the positive valucs of skewness indicate the asymmetry towarcis
the values higher than the average ones for heacl diameter and the SET to budciing while
the negative values indicate the asymmetry towards the values lower than the iverage
ones for plant height, number of leaves, the SET to flowering ancl the SET to maturity.
Summary statistics for the six characters in the hybrid collection are presented in Tàble i.

It is left to investigator to decide the number of clusters. In this case, the partitioning
of the set of 154 hybrids into five clusters was determined by the high variabilities of thé
examined characters as well as by the presence of the hybricls which, due to their extreme
phenotypic values, minimum ancl maximum, had to be classified into separate groups.
An-attempt to reduce the number of gropu would have led to the inclusion ôf significanily
different hybrids into a single group. The partitioning into five clusters seemslo be fully
justified by the values between and within the sums of squares and the values of thê
F-ratio which are presented in Tbble 2.

Tab.2 Summary statistics for five clusters

The cluster analysis for plant height showecl that about 80 percent of the examined
hybrids conform to two groups: the hybrids between 148 cm to 174 cm an<l the hybrids
between 175 cm and' 197 cm. As the trial was carriecl out on a chernozem soil whiôh had
received 37.5 kg N/ha, it is evident that the current breeding effort is clirectecl towarcls
medium-tall hybrids. About 13 percent of the hybrids were outstanclingly tall, from 200
cmto226cm. Sunwheat-102was theextreme case,being theonly memberof clusterNo.4.

A similar distibution was registered for head diameter. About 77 percent of the
hybrids were classified in two groups, the group with the minimum head diameter up to
23.0 cm (cluster No. 1) and the group wirh the diameter up to 2g.0 cm (cluster No. 2;.

The differences in the number of leaves were larger than in the previous two
characters._About 88 percent of the hybrids were classified in three group6. There were
as many hybrids in cluster No. 1 (26 to 29leaves) as in clusters No. 3 and No. 4 (30 to 33
leaves and 2l to 25leaves, respectively). Sunwheat-102, with 11 true leaves per piant, was
the only member of a separate cluster.

Relative the sum of effective temperatures, the variability tended to increase with
the age of the hybrids. About 80 percent of the hybrids were similar in the SET to budding.
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Clusrer No. L included 124 hybrids with thevaluesbetween 721'Cand796'C. About 85%
of the hybrids needed between I,LL4"C and 1,234"C to flower which puts them in two
relatively homogeneous groups. Relative the SET to maturity, the collection was highly
variable. The eaily hybrids (cluster No. 1) and the medium-early hybrids (cluster No. 2)
each covered about 30 percent of the tested hybrids. Three very late hybrids (with over
2700"C) were in a separàte group. Tàble 3 shows the limit values for the different clusters.

Tâb.3 Mean values, limits and number of hybrids belonging to five clusters

]àble 4 contains the names of the hybrids, the breeding institution and the distibu-
tion per clusters.
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Tab.4 Hybrids, originator and number of cluster for examined characteristic (continued)

Hybrid Comp.
Plant. Head

t diam.
NS.H-26
NS-H-23
NS-H-15
NS.H-17
NS.H.43
NS-H-45
NS-H-52
NS-H-64
NS-H.68
NS-H-70
NS.H-90
NS-H.91
NS-H-92
DO-704-XL
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DO-728
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SIGCO-465A
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HYSUN-24
HYSUN-34
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CITOSOL.3
CITOSOL-4
VIKI
BLUMIX
VIGOR

IFVC
IFVC
IFVC
IFVC
IFVC
IFVC
IFVC
IFVC
IFVC
IF\/C
IFVC
IFVC
IF-VC
DAHLGREN
DAHLGREN
DAI{LGREN
DAHLGREN
DAHLGREN
SIGCO
SIGCO
SIGCO
SIGCO
SIGCO
PAC.SEEDS
PAC.SEEDS
PAC.SEEDS
PAC.SEEDS
PAC.SEEDS
NK-FRA
NK-FRA
NK.FRA
NK.FRA
NK-FRA
RUSTICA
RUSTICA
RUSTICA
RUSTICA
RUSTICA
AG.SEED
AG-SEED
AG.SEED
AG.SEED
AG-SEED
C.R.I..HUN
C.R.I.-HUN
C.R,I,.HUN
C.R.I.-HUN
C.R.I.-HUN

2

I
1

f

5
1

1
t

t

2
t

2
)
2
I

2
2
1
1

t
J

I

1

)

')

2
2

I

I
1

z
1

1

J

1

)
1
1

1

I

1
i
1

1

2
)
2
5

I
)
)
)

5

1

2
J
1

I
z

4

4
)
4
1

4
z
1

I
I
z
4
1

2

2
4
4
2
4

1

1

4
4

numb.
3
3
)
J
1

J

4
1

J

4

-f

1

3
1

J

J

-t
I
4

4
I
I
4
5
I
1

4
4
4
1

I
4
1

I
1

4
4
J
1

4

MAXI

SET SET
flower. matur.

I
1

1

4

)
4
1

4
1

4

4
1

4

3
1

1

3
J

1

3
1

J

1

1

J

2
3

1

1
a

3

1

1
t
.,

t

1

1

2
1

I
1

3
)
)

)
)
a

1

1

I

1

3
5
')
4

3,
1

1

t

J

1

1

2
1

1

1



HELIA,14, Nr. 14, p.p. 85-92 (1991)

Thb.4 Hybrids, originator and number of cluster for examined characteristic (continued)

Leaves SET SET SET

CONTIFLOR-3 CONTINENTAL
CONTIFLOR.T CONTINENTAL
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Tàb.4 Hybrids, originator and number of cluster for examinetl characteristic (continued)

Hybrid

Rô:ffi
RO-1213
FLOROM.328
SUN-M-20
sF-100
sF-102
ADVANCE
CANNON
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Tâb.4 Hybrids, originator and number of cluster for examined characteristic (continued)

Flead Leaves SET
Hybrid Comp

he budd.

c.s.T. J

I
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2
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I
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2
2
2
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CONCLUSION

When hybricls developed in awide range of agroecological conditions are evaluated

for phenotypic values in a iingle location and a single year, there is a risk of misjudging

their actuai potentials becausé characters with low heritability, i.e., characters in which

ecological vàriance takes a larger portion -of phenotypic. variance are taken into
consifierarion. It appears that mdre useful informâtion may be obtained about hybrids

by sorting them into groups, no matter how broad these may be. In our case' despite the

targe variaUilities foiall ôharacters stuclied, the hytrids were generally grgupgd_ 4.tTo
cluiters. The only exception was the SET to maturity which differentiated the hybrids in
four out of the five clusters.

nÉSUltlrs DES ESSAIS INTERNATIONNAUX CONCERNANT LES TryBRIDES DE

TOURNESOL I. CARACTÉRISTIQUES MORPTIO-PIIYSIOLOGIQUES

RÉSUMÉ

Cent cinquate quatre hybrides de tournesol, créés par des instituts de recherche et des

compagnies internationnales de sélection ont été testés dans des conditions agroécologiques

"u.opéénn.*, 
urlléricaines, australiennes, asiatiqueset africaines. Les hybrides ont été étudiés

pouil.r caractéres suivants: hauteur des plantes, diamétre des capitules, nom!re de feuilles

èt somme des températures à lâ floraison et à la mâturation. Le traitement statistique a compris

la "cluster analysis" avec une distance Euclidienne traitée comme une distance métrique.

Malgrès une laige variabilité au sein de tous les caractéres étudiés, la majorité des hybrides

étaiànt réunis dâns deux groupes, exeptée la somme des températures jusqu'à mâturité qui

étaite groupée dans quatre des cinq groupes.

RESULTADOS DE LOS ENSAYOS INTERNACIONALES CON TIIBRIDOS DE GIRASOL

RESUMEN

El objetivo experimental fueron 154 hibridos de girasol, desarrollados por Institutos
de Investigaàidn y Cômpannnias Internacionales de semillas, y dirigido para,cultivo en lâs

condicionés agroécologicas de Europa, America, Australia, Asia y Africa._Lo1-!fbridos fueron

testados paralos siguientes caracteres: Altura de planta, Diâmetro capitulo,Nûmero de hojas

y Suma àe t".perâtu.us efectiva hasta bot6n floral, floracidn y maduracidn. _Los câlculos

êsmdisticos inciuyeron el anâlisis Cluster con la distancia Euclidiana tratâda como unâ

distancia métrica.-A pesar de la granvariabilidad en todos los carâcteres estudiados, la mayoria

de los hîbridos fuerôn agrupadôs en dos Cluster (Grupos). Con la excepci6n en este sentido

fué la suma de temperatura efectivas hasta madurez que dueron agrupados en cuatro o cinco

grupos.


