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1. ldentification of rf genes in perennial H. mollis and H. orgyalis species.

Numerous interspecific crosses were performed between female genotypes on Cms-PET1
or CMS-PEF1 cytoplasms and two diploid perennial species (H. mollis and H. orgyalis) and an
outgroup specics Verbesina enceloides from helianthineae.

CMS-PET]1 restoration

‘The different situations observed (restored/ segregating/not restored) suggest that H.
mollis, H. orgyalis and Verbesina enceloides wild plants contain homozygous or
heterozygous alleles for fertility restoration of CMS PET], at high frequency. The mean values
of male fertility restoration were 53.5 %, 47.8 and 40.9 %, respectively for H. moliis, H.
orgyalis and Verbesina

CMS-PEF1 restoration

Rf genes were identified at lower frcquem:y in H. motlis and . orgyalis (mean values for
fertility restoration were 22.2 % and 16.7 % respectively). The unique hybrid plant obtained
with Verbesina was not restored on that cytoplasm.

These results confirm that Rf genes for PET! or PEF1 are rather common in perenmial
Helianthus species as well as in the Helianthineage tribe.

[Cytoplasm Maleparcnt | % MF |
‘ _ | {(average |
CMS PET1  [HABD x AA7-2-4__|H. moliis 230-9 125 1 551 |
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[CMS PEF1 H mollis 230.9 22.2
' 85B3 x 83HR4 H. mollis 230-9
i ' H. mofiis 236-9
mollis 230-10 16.7

H. orgyalis 108-4
D’M x 90HR1S5 H. orgyalis 108-9
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. RECIPROCAL CROSS AND CYTOPLASMIEC EFFECTS ON AGRONOMIC
TRAITS MEASURED ON ALLOPLASMIC HYBRIDS OF SUNFLOWER {(H enauus
L.). . _

serieys H ef el Proc.i5th Int Sunil. Contll 12-13 June 2000, Toulouse{Fra.} Vol I E-34, E-

41H.

In sunfiower, 1t was shown that the level of several agronomic guantifative fraits was
governed both by nuclear and cytoplasmyc genctic components {Serieys, 1992; Petrov, 1992,
Marinkovic ef ¢¢f, 1996}, Another impaortant aspect, is the study of the cross direction effect on
ihe characters, indepondently of the nuclear genotype or eyvtoplasimic background. The purpose
ol this study was to guantify the level of cyioplasmic and reciprocal cross ¢ffecis elated to
mportant agronomic fraits such as flowering period, plant height, oil content and seed yield.

MATERIAL AND METHODS

Hybrid combmations were investigated in 2 muittocal design to estunale | the ofiects of
the cross direction, cvtoplasmic background and location on agronomic fraits. We used thiee
hybrid combmations of the four inbred lnes IRBA245, WG THARS, WG] and [HASS,
RHAZ74] and nine cytoplasms originated from the following sources: PETT {Leclercq, 1569),
PETZ (Whelan and Dedio, 1980}, PEF1 (Serteys et Vincouwrt, 1987y, GIG1 (Whelan, 1981},
ANNI, ANNZ, ANN3, ANN4 {(Scricys ¢f Vincourt, 1987 and ANLZ {(Heiser, 1382}

Tab }. Studied cytoplasm ¥ hybrid combinations,

Cytoplasm | Pybrid combinations _Ml
: I m_&l.%%@%___f______t  HAS/WG HABY/ RHAZIA |

S -Aﬁﬂiéz i X £ A _ *.u“_m;m____;____.m 2 .?
| ANNI X %' . I }
g ANN3 4 )4 %
| ANN4. | T AN % ;
. ¢o | x 1 __ |
_____PETL | X i i
| PET2. X , R | _ ]
1 PEF1 ) i | | B ] 5% i

Cytoplasias were compared ihrough serics of alloplasmuc hivbrids as indicated m Table 1. The
parsntal lines of hybrids existed either under male-sterile or male-fertile forms allowwg the
creation of recipracal hybrds, FI hybrids onto ANNI, ANNZ, ANN3Z and ANN4 cytoplasms
did not display any male-fertility restoration, whereas rmale-fertile plants were found i F1
hybrids with ANLZ Similarly the hybrid combination [WG, RHAZ05] expressed 13.5 % and
9.4 % of thale fertile piauts on GIG1 ang PETZ, respectively,

The cxperiments, using complets balanced-tdock design were performed at Monipethier and
Touleuse and consisied of ihree to-four replications with 60 to 80 plants cach.

RESULTS (Tahles 2 & 3)

Sipmificant eflects were registered I most of tais for location, ovioplasmc, croos direction
and interaction between cytoplasm and cross direction, But we did not observe Cytoplasmuc
cHect for seed moisture, reciprocal effects for plant height or location efiects for seed weld,
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‘mﬁg& 2. Variance analvsis. Cy yiopiasmic, reOiprocal eross and location efiecis
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1) Cyvipplasmic effects

Seed vield

Two hybrid combinations WG ,KHAZG5] and [Wa, HASY] expressed significant cvmpla%mic
effects for seed vield, where the hrgest differences reached tespectively 4.7 and 6.1 g.ha™ (ie
13i0 18 % of th:, mean yield), The ANNZ cyoplasin was outstanding for this trzis.

Flowering ime

The flowering date was significantly affected by the cytoplasmic componend in the three
hybrids, T he largest differences m flowermng time vatied from 2.4 to 2.7 days. ANNZ induced
either significant greater lateness {(+ 2.6 and +2.7 days) compared to ANN3) respectively n the
IRHA274, BASY] and [WG, HABY] hybrid combination, or the earliest dowering date n fhe
IRHAZSS, W4T hybrid. These resulis suggest that flowering tume is sfrongly interacting with
the ¢ytoplasmic backg,mum of the hybrid.

Prant height

Significant cytoplasmme offects were observed only o the [WG, HASS] hyleid. The ANMZ
cytoplasim pave the highest plants

> (3 condent

Swgvificant ;,}*ii}z}}ammc effects were observed only i the [HARY, WG] hyvbod, Vanation I of

content reached 4.6 % {ie 10 % of tofal content), the highest valuc was found on ANMNZ and
the lowest on ANL?2 cyionlasms,

2} Heciprocal cross effects (Tab 2)

- Seed yield

in the hybuds WG, RHAZGS] and [WG, HARY|, the direction of the cross bas significant
effect on seed vield. Sccd vield was increased by 3.2 and 3.0 g.ha™ sespectively when the
inbred hine WG was used as female parent,

* Flowering date

The divection of the cross exerted & significant effect on the Hlowering time, in 2l three Fl
hybrids. The fowering date was ingreased by of 2.1 and 2.6 days when WG linc was used as
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fernale parent in the crosses [WG, RHAZ65] and [WOHASY), respectively; and by 1.2 days
when the RHAZ74 mbred line was used as female in the [RHAZ274, HAR9] hybrid.

il condent

Od content was significantly modified (+ 1.1 %) by the dwection of the cross i [ WG,
RHAZ265], when the WG inbred line was used as female parent.

CONCLUSIONS

The level of agronomic fraits in aloplasmic hybnds Fequently appeared under dependance
cither of the cytoplamic background and / or the direction of the cross.

- Significant crtoplasmic effects were regisiered for Howering period, plant height, seed
moisture, oil confent and seed vield. In the three hybrid comhinations the largest eifects on
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seed vield due to cyloplasia varied from 13.5 % t0 184 %. For oil content, the ranpe of LM
affect reached 10 % (between ANNZ and ANLZ CMS sources).

- Reciprocal effects were clearly identified for imporiant agronomic fratis The most
striking effecis arc linked to changes in flowering date, seed vieki and o1l content 50, days 1o
flowering varied in the range of 1.2 to 2.6 days, seed vield in the range 3.8 -335 ¢ ha 3

iy
%

" andl ol
content in the range 0.4 to 1.3 to %. In our experiment, the magnitude of cross direction effect
appeared always lower than cytoplasic efiecis. |

These resulis underline the importance of CMS background and direction of the Cross 1t the
performance of sunflower hybrids, sugpesting that these parameiers should be taken m

consideration in the breeding progranumes.
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