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REPORT ON THE PAST ACTIVTTIES OF THE NA.O.

WORKTNG GROUP: ''IDENTIFICATION' STUDY AND
UTILIZATION IN BREEDING PROGRAMS OF NEW

cMS SOURCES", FOR THE PERTOD r99l'r993

H. Serieys

INRA Breeding Station - Montpellier. France

SUMMARY

DuetoparticularlyactiveworkdevelopedintheCMS.workinggroupbymostofthe
participants, inieresting results have been got. The most significânt contributions were:

- The discovery of the CMS sources'
- The finding of restorer genes for "difficult to restore" CMS'
- The analys-is of the gene-tic determinism of the fertility restoration of new CMS.

_ The comparison of ihe cMS by genetical, molecular or agronomical ways.

Therefore, evidence is that a lot oi studies are still necessary to differentiate the CMS

sources. I-itay, some of lhe 42 cMS sources reported may be identical. It is clear that

complementary genetical studies have to be performed. Molecularstudies on Mt DNd proved

to bË powerfuliJob and fast technics, either to separate the CMS or to explain the mechanisms

of the cytoplasmic male sterility.
Another aspect to be studied is the identification ofthe specific Rfgenes in the different

cMs. with this object, sweral participants have already started crosses betwe€n restorer

genotypes to p."p"i" uil.li.- tesis. Ttrii could be one of the proposals of the w. G., for the

next Period.

SYNTHESIS OF THE RESULTS

Qrtoplasmic male sterility (cMS) and associated restorer genes (Rf) have been the

majoi piomoters for the development of commercial hybrids in the world. Now, more

tningôm of the hybrids are made on the unique CMS-PET1 cytoplasm discovered by

I-eclercq in the progeny of a cross between H. petiolaris and th€ sunflower. The recent

research'programs lane attempted to find new CMS sources in order to broaden the

genetic tâse ânO reduce the vùnerability of the cultivated crop. The diversification of
ëMS .o.rt"o may also be useful to optimise the utilisation of genetic resources in

breeding programs by "changing" the restorer status ofan inbred line (a restorer genotype

for a cfrôpla-sm mai be a male sterility maintainer of another cytoplasm). Another

applicaiio; is finkedto the "agronomicn value of the new CMS sources. This may be, for
ttré breeOer, a way to improve the hybrid performances. Finally, the availability of

different CMS sources conititutes a powerful tool for genetics anS molecular biolos/ to
understand the mechanisms of the CMS.

During lgBT-lgg}animportantstructuredworkwasundertakenintheCMSworking
group. TÀe main goals we;e to: (1) identiff all new CMS sources' so as to define a

âtat-ogue and propose a codification for all the CMS, (2) compare 13 CMS sources by

crossi;g with aiample of 1-8 inbred sunflower lines (provided by the coordination center
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Table 1: Ust of the known CMS sources (15/06/94).

Common
denomination

Species Acc-code Year
ôhs

Author, report FAO
codeKOUBAN H. annutts

lenticulais
ANASCHENKO,
t974

ANLl

INDIANA I H. annuus
knrtcuhris

HEISER,1982 ANL2

wR 126 H. Ienrtcuhris ANASCHENKO,
7974

ANL3

397 H. annuus wild INRA-397 81 SERIEYS. 1984 ANNl
5r7 H. annwts wild INRA.s17 81 SERIEYS.1984 ANN2
519 H. annuus wild rNRA-519 81 SERIEYS.1984 ANN3
527 H. annuus wild INRA-521 81 SERIEYS.1984 ANN4
NS-ANN-s1 H. annuus wild MARINKOVIC,

1986
ANN5

NS-ANN-2 H. annuus wild SKORIC.1987 ANN6
H. annuw wild PI4t3024 88 JAN.1988 ANNTH annuus wild PI 413043 88 JAN.1988 ANNS
H. annuwwild PI 413158 8B J4N.1994 ANN9AN-67 H. annuus F-067 86 CHRISTOV.1992 ANNlO

AN-58 H. annuus E-058 8B CHRISTOV.1994 ANNl
AN-2-91 H- annuus E-OO2 91 CHRISTOV.199l ANN12
AN-2-92 H. annutu E-002 92 CHRISTOV.1992 ANN13FLINDULEA 1 H. annuus tsamk VRANCEANU,

1986
ANTl

ANOMALUS H anomalus INRA-525 a7 SERIEYS,1994 ANOARGOPHYLLUS H arsophvlltrs E-006 84 CHRISTOV.1990 ARGARGOPHYLLTJS H. argophvUus E-007 87 çHRISTOV,1990 ARG2ARGOPHYLLUS H. arsoohvllus E-006 85 qHRrsTov,l9B5 ARG3tsOLANDERI H. bolandei INRA-255 80 F,RIEYS,1984
DV-10 H. debilis E-010 90 CHRISTOV.1994 TDEBlEXILIS H. aills NRA-130 82 SERIEYS.1987 EXIlEXl2 H. æilis INRA-331 88 1 SERIEYS.1994 tr,XT?
C}Iy.{Gz H. sisanteus I4{EI-AN,1981 GIGl

N

PETÆET
CI-ASSIC
CMGl
PETIOLA
PET34
PHIR-27
PRABCCI
RUN-29
RIG. RUS

BIS

H.mæimiliani
H.mæimiliani

mveua
H.

U.

U.

a.
Fr.

q.
q.

q.

q.

NRA-
NRA.

t5I

E-034
E-Ùn
tNRA-678

vI-002

83

83

32
30

5t

WHEI-AN,1980
JAN.1994
SERIEYS,1994
SERIEYS,1987
SERIEYS,1984
SERIEYS.1994
LECLERCQ.196'
WHEI-AN,19BO
LECLERCQ.1983
CHRISTOV,1991
CHRISTOV.1990
SERIEYS.1994
CHRISTOV,1989
JAN,1994
II-JLPF^t972
çILRISTOV,19e1

)1

)0

MAXl
MAX2
NEGl
\IC1
PEFl
PEPl
]ET1
?ETz
]ET3
.ET4
,RH1
,RP1
,RR1

{IGO
{IG1
uG2
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of Montpellier), (3) search for restorer genes through FL combinations, (4) study the-

,tutitiryàrtn" ôùé in different environments, and (5) study the genetic determinism of

the restoration of the CMS. This important work, involving a cooperation between 9

countries, lead to interesting results ôn ttre stability and the comparison of the CMS; it
*u, pr"r"nt"d in a detaileo ieport at the last F.AO. consultation (Pisa' L991)'

The work done in the recent period (1991'-1993) was a continuation of the studies

initiated on 1988. The following aspects were particularly developed:

- identification of new CMS;

- search for new restorer genes;

- studies on the genetics ofrestoration;

- preparation of the allelism test to identi$ Rf genes;

- comparison of the CMS sources by genetic an-d molecullt.up.pto-1tf::!:::31
CMS have been genetically and molecularly differentiated, but separatlon ls stul

not clearly established for all of them. So, complementary studies are necessary'

1) IDENTIFICATION OF NEW CMS SOURCES IN THE WOR.KING GROUP

The number of new cytoplasmic male sterilities (cMS) reporte_d.uP to date increased

significantly. More tnan 4O iorrrc"s have been described. For all of them, demonstration

has been made that origin of the androsterility results from nucleocytoplasmic interac-

tions. The list of the mËwn CMS, with indicaiion of author and the species from which

they originated, is reported here after. The denomination according to F A'O' codifica-

tion is also ProPosed.

Nineteen additional cMS sources have been discovered recently:

-sevenintheH.annuusspecies:cms-ANN7,ANN8,ANNg(C'C'Jan)and
cms-ANNL0, ANN11, ANN12, ANN13 (Christov)'

- three in the fL praecox ssp: cms-PRR1, cms-PRH1 (Christov) and cms-PRP1

(Serieys)

- t\ilo inIi.^. igidus:cms-RlG2 (Christov) and cms-RIGO (Russian source, reported

by Jan). Inîact, this latter CMS coutO'be similar to cms-RIG1 reported by Vulpe

line nêw restorers of RIGO have to be tested on RIGI)
_ two inH. petiolares ssp: cms-PET3 (Christov) and cms-PEP1 (Serieys)

- the other five cMS were detected in different Helianthus species: cms-MAX2

(Jan); cms-DEBl (Christov); and cms-ANOl, BX'Iz,and cms-NEGl (Serieys).

If we consider the 42 cms sources listed, they come from 12 different Helianthus

species, most of them (36) being issued ftom Helianthus (u annui) section' The most

"productive" species foi CivtS wàre: the wild H. annuus (17 gM-':)j H' petiolaris.:P":i9:
(U), 

". 
argopnyns (3); H. praecox species (3 CMS), H' qcili"s (2 CMS), H' maximiliani (2

cMS).
These results suggest the existence of both inter and intraspecilic cytoplasmic diver-

sities.



HELA,17, Nr. 2I,p.p.93-t0Z (1994)

filL:2: \ïtoration response of some sunflower inbred lines (or popurations) to differentcytoplasmic backgrounds.

Common FAO
code

7a of restorer lines amon!: Restoration sources:
of

the CMS
Cms-PEfi

maint.
cenotvDes

Cms PET1
restorer

KOUBAN ANLl 6l.5Vo QÂ\' 40.0% oo\ HA89 HASq IJÂ'O1
NDIANAl ANL2 55.6Vo (18\ 27-1Vo fiA\ PAII? RI{Â'?"

397 ANNl 3.3Vo (30\ OVo (79\ HA?.91* P.at:t)
517 ANN2 3.7% (n\ ÙVo (2I\ P2-I EIMAY
519 ANN3 l4.2Vo (21\ 0% (r9\ P).1 R I-I
521 ANN4 3.2% 13r\ 3.27o /3l\ P2l. RHA2An Pr4'îÂÂl.
NS-ANN-81 ANN5 O7o (2\ OVo (2\
NS-ANN.2 ANN6
Pl4l302/ ANNT P21, RHA280. Pr413024
P1413043 ANNS HA89, RHA26 6, R-ï1A27 4, RHA294,

P1413043
PI413158 ANN9 P) PIA
AN-67 ANNlO 0Vo (5\ r00% (5\ RHA274. RSRRN NS'KP
AN-58 ANN1I
AN-2-91 ANN12
AI.l-2-92 ANN13
ANOMALUS ANOI 7.7% (t3\ 66.7Vo (91 HAR PAI{1 RtJ
FUNDULEA1 ANTl 0% (4\ 8-3Vo (72\ RANTI R'Mr]
ARGl ARGl 0% (s\ t00% (6\ R147.R3840, RF A274,

R5R? D"A I?1r? f!Lr^r?/ \rcr.DARG2 ARG2 33.3% B\
ARG3 ARG3 OVo (6\ 25.0% Q\ R147. R3840 Ns26R
BOI-ANDERl BOLl 69.2% /3,9\ 82.1,% (28\ HA2g1 HARS PIf A)A4,
DV-10 DEBl
EXILIS EXI], 63.3Vo (3O\ 57.lVo (21\ HA89 I.A RIJÂ'?K
EXt2 EXIZ 33.3Vo G\ l007o (4\ RHA2J4 RIJARô.I P
CMG2 GIGl 8.OVo (78\ 25.OVo Q4\

HA?ql. PAH3. RHA8Ol. XHCMG3 MAXl 75.OVo /20\ 11.77o (18\
MAXz Hopi dye, Seneca. RFIA294.P.HA266

NEGLECTUS NBGl '2.6.3Vo (19\ 94.I% (r7\ WG F'I TJÂR FIIJ
CANESCENS NIC1(* 30.4Vo e3\ l.1Vo (17\ RIJA'6< EILI
FALI-AX PEFl 75.2Eo (46). l6.6Vo /36\ CP?T I Â P^IJ"
PETÆET
CMGl
PET34
PHIR-27
PRAECOJ
RUN.29
RIG. RUS
YULPE
RIG-M.zA

PEPl
PETz
PET4
PRHl
PRPl
PRRl
RIG
RIGl
RIG3

77.3Vo (17
8.0% (2s'

ÙVo (2\
0Vo (7\
0% (2\

\Vr B\

t00%

OVo I

RPET2

1) number of lines tested. 1*; p".ti"t ."st

. Inderfined restorer lines = I00Vo restoration in the progeny.
rAI{2, pAH3,8583, D34, pWl,I-J, Cp3.1, BZêO.,/Jl,ivc, n:, HAB, CAC,
NRA inbred lines. R3880, NS26R, R147 are L W S. inbrea fnes.
IANT1 is a line from ICCpT. the other lines are from USDA

L4 82HR38. R-ANN4
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2) SEARCH FOR CMS RESTORERS GENES

Important results were obtained in the working group for isolation of Rf restorer
genes. In most of the reported CMS sources, they have been found either among the wild
parents donors of the CMS, interspecific progenies or cultivated inbred lines.

In Table 2, the restoration response is reported from 39 CMS. This was measured by

the restoration status of the F1 plants issued from crosses between malesterile plants and

different fertile genotypes. Due to the activity of the working group, we have identified
restorer genes for most of the CMS sources.

According to the CMS, the frequency of the restoration responses varies fromOVo to
more than SOVT of thegenotypes tested. Rf genes have not been reported in seven CMS,
either because the CMS were still not studied, or because these genes are very rare in the

Helianthus germplasm.
Interesting results were reported by C. C. Jan who found restorer genes related to

three CMS (forwhich an efficient Rf gene has not been detected): cms-ANN2 (restored
byP1l, RMAX1 and the wild parent), cms-ANN3 (restored byP21', RHA 280, RPET2,
RHA8O1, and thewild parent), and cms-ANN4 (restored byP2'1., RHA280, and thewild
parent). For the last source, INRA Montpellier has also fixed an inbred restorer line,

R-ANN4, in the progeny of a cross with the wild donor parent. Similarly, M. Iuoras has

reported efficient restorer genes in the wild fL annuus ssp. lenticularis and other two wild
species, for cms-ANTl.

Another attractive result is the discovery of Rf genes for the cms-RIG sterility. Indeed,

J. Miller (1991) found Rf genes in the genotypes Luch andRPET2. V/ewonder if the two
cms, RIGO and RIG1, are similar in that they are derived from the samefL igidus species,

diffîcult to restore, and come from Russia or Romania. Complementary crosses and

molecular studies are needed to check this hypothesis.
Table 2 shows that Rf genes are common for cms-ANLI-, ANL2, BOL1, EXI1, EXI2,

NEG1 and particularly scarse for cms-ANNL,2,3,4, 5, ANT1 and RIG1.
The stability of the CMS - estimated as the phenotypic expression of male fertility

restoration in different locations - shows a variability for this trait: different restoration
levels were registered between locations, due to either different appreciation of the
male-sterile phenotype and/or CMS-location interactions.

This variability makes difficult a global comparison between the CMS sources. In spite
of these difficulties,we foundstable restorers formost of the CMS sources. Such restorers

are reported (underlined) in Table 2.

Table 3: Frequency of Rf genes in the Helianthrs germplasm, related to CMS sources.
(Expressed as 7o of genotypes containing Rf genes)

97

High
> 50Vo

lntermediate
25-5OVo

Low
<25%

ANL1, ANL2, BOL1, EXr1,
EXr2, NEG1, PETL

ANN10, ANO1, ARG1,
ARG2, NIC1, PRP1

ANN1, ANN2, ANN3,
ANN4, ANN5, ANT1,
ARG3, GIG1, MAX1, PEFI,
PBP1. PRH1. RIGO, RIG1
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The CMS sources may be classified in three groups according to the frequency of
restorer genes found in the Helianthus germplasm (Table 3).

3) GENETIC DETERMINISM OF RESTORATION

During the last three years, interesting results were reported by Jan on the heredity
of cms-ANN2 and ANN3, where restoration is controlled respectively by a single domi-
nant Rf gene and 2 dominant complementary genes. The variation in pollen stainability
in some crosses suggests the presence of modifier genes. Interesting studies were also
perforrned on the genetics of the Rf genes in the cms-RIG source. The data agree with
the hypothesis of two dominant complementary genes involved in the restoration of
cms-RIG.

Another important study was performed at I. F. V. C. Novi Sad, where multiple
nuclear combinations (involving LL inbred lines) were studied on crns-ANNz, ANN3,
ANN4 and BOL1.

The results exhibit the lack of restorer genes in the crosses with cms-ANN2, ANN3
andMAXI. Interestingresultswere found in cms-BOL1, forwhich the frequencyof good
maintainer lines is low. The following nuclear combinations lead either to complete male
sterile hybrids (RCMG1 X RCMG2, RCMG1 X RHA276, RHA27L X RHA278,
RHA271X RCMG3) or to male fertile: male sterile segregations (RHA265 X RCMG3
or RHA279; RCMG3 X RHA266). In other respects, most of the F2 segregations already
studied on cms-BOL1 agree with the hypothesis of male sterility controlled by two
independent recessive Rfgenes. The explanation ofthe restoration responses observed
in this work is complex and probably involves more than 2 Rf genes.

The genetics of restoration was analysed at Montpellier for cms-NEGL, ANO1,
PRP1, EXI1 and PEP1 sources. The F2 segregations studied clearly indicate that the
restoration of the first three CMS were governed by a single Rf gene and that two
complementary dominant Rf genes were involved in EXI1 and PEP1 sources.

The data shown in Table 4 indicate that restoration in sunflower is generally control-
led by single Rf genes or series of 2 independent complementary genes. Therefore, the
restoration of some sources (particularly BOLI) remain difficult to explain by a simple
hypothesis.

An important work is now in progress at Fargo (allelism tests between restorer lines),
to identiry the Rf genes involved in cms-BOLl and cms-ANL1 sources.

A summary of the inheritance studies of restoration is reported in Table 4.

4) COMPARISON OF CMS SOURCES

Genetic and molecular approaches

Both genetic and molecular studies involving mitochondrial DNARFLP and transc-
ript products were undertaken on several CMS sources. The objectives were to compare
the CMS and to explain the mechanisms of rhe CMS.

Interesting work was performed at Giessen on the comparison of cms-PETl and
fertile normal cytoplasms (Horn, 1990; Kohler, 1991). Qrtoplasmic male sterile lines
cms-PET1-89 and cms-PETl-Baso differ from the male fertile analogue lines in a
mitochondrial sequence (open reading frame orftI522) in the vicinity of the arpA gene.
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Table 4: Genetic determinism of male fertility restoration.

C.ommon
denomination

FAO code Genetic control of restoration Reference

KOUBAN ANLl 2 complementary dominant genes Leclercq, 1984;
FAO reoort 1991

INDIANAl ANL2 no clearcut segregation. Possible 2
comolementary dominant Rf genes

FAO report, 1991

397 ANNl
517, Pr ANN2 one Rf dominant gene + modifiers Ian,1994
519, PI ANN3 2 complementary dominant genes +

modifiers
Jan,1994

52l.Pr ANN4
NS.ANN-81 ANN5
NS-ANN-2 ANN6

ANNT
ANNS
ANN9

AN-67 ANNlO
AN.58 ANN11
AN-2-91 ANN12
Al-t-2-92 ANN13
ANOMALUS ANOl sinsle dominant Rf sene Serievs. 1994

FUNDULEAl ANTl complex. At least two complementary
dominant senes

Iuoras, I99I,1994

ARGOPHYLLUS ARGl
ARGOPHYLLUS ARG2
ARGOPHYLLUS ARG3
BOLANDERl BOLl complex.2 independent dominant Rf

genes explain many segregations.
Serievs. 1991 (FAO report)

DV-10 DEBl
EXILIS EXIl 2 comDlementarv dominant Rf senes Serievs. 1987 . 7994

EX72 E)<Tz
CMG2 GIGl
CMG3 MAXl 2 or more comDlementary R[ genes

MAX2 no clearcut sesreqations
NEGLECTUS NEGl one dominant Rf sene Serievs. 1994

CANESCENS NICl
FALLAX PEFl 2 (or rare 3) complementary dominant

independent senes.

Serieys, 1987 , 7991

PETÆET PEPl 2 independent complementary Rf genes Serievs. 1994

CLASSICALCMS PET2 one dominant Rf sene FAO reoort. 1991

PRAECOX PRPl one dominant Rf sene Serievs. 1994

RUN-29 PRRl
RIG. RUSSIAN RIG 2 comolementarv dominant genes Jan.1994
VTILPE RIGl
RIG-M-28 RIG3
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The transcription pattern of aryA is changed in male sterile lines as compared with fertile
ones. A L6 kDa protein is expressed in male sterile lines carryng ttreH. petiolaru (PET1)
cytoplasm as well as in the restored male fertile lines. This protein is not detectable in
the wild FL petiolais species. It is suggested that this polypeptide may play a role in rhe
CMS.

Another work is reporred by M. Iuoras (1992). The plasmide p1r (1.45 Kb) is a good
probe to distinguish the cytoplasms from cms-PETl since it is present in fertile mainta-
iner lines but not in cms-PETl. No hybridization signal was detected between the
plasmide P1t and the total DNA from cms-ANTl or the wild fL annuus ssp texanus.

Besides, spassova (1992) studied 6 new Bulgarian cMS, including pETl and ANT1.
She used atpA gene and showed that cms-ANTl differed for mt genomic structure from
both the fertile genofyDes and all the 6 new CMS.

Molecular comparisonof a largesample of CMSwas also realized by Crouzillat (1991,
1994). The genetics of male fertilityrestoration and the RFLP of the mitochondrial DNA
were studied for 16 sunflower cytoplasms. Male fertility restoration I male sterility
maintainers patterns distinguished 12 cytotypes. Four cytoplasms completely unrestored
were not genetically distinguished (ANNI, ANN2, ANN3, ANN4) as well as pEFl and
PEP1.

The RFLP of the mitochondrial DNA revealed specific differences between the
gytotypes analysed and permitted the distinction of 13 cytotypes. It was shown that mt
DNA diversity occurs both between and within the Helinnthl.rs species.

- For- genetical and mitochondrial RFLP studies, phenogràms built according to
similarity indexes show that most of the CMS groups defined by restoration pattérns
correspond with a restriction fragment pattern of the mt DNA One exception occurred
for cms-ANN4, but recently restorer genes were found in this cMS (Jan:1994; serieys,
199_4)which nowmadepossiblethe geneticseparationfromthe other three CMS (ANN1,
ANN2andANN3).

Agronomical approach
Field trials were undertaken at INRA to compare the agronomical effects of the CMS

sources. The classical cms-PETl was compared to 9 sunflower cMs (pEF1, BoL1, EXI1,
!EPl, GIGL, PET}, ANL2, ANO1, NEcl) rhrough isogenic alloplasmic hybrids.
Results show significant, positive or negative, cytopiasmic effects foi all the siudied
characters: seed yield, flowering date, plant height, oil content. Some cytoplasmic effects
were also suggested for PhomopsLr tolerance, but they have to be confirmèd.

5) CONCLUSTONS

Due to particularly active work developed in the cMS working group by most of the
participants, interesting results have beergot. The most significaniconiributions were:

- the discovery of the CMS sources.

- the finding of restorer genes for "difficult to restore" CMS.
- the analysis of the genetic determinism of the fertility restoration of new CMS.

_ - the comparison of the CMS by genetical, molecular or agronomical ways.
Therefore, evidence is that a lot of studies are still necessarv to differentiate the CMS

souroes. Likely, some of the 42 CMS sources reported may bê identical. It is clear that
complementary genetical studies have to be performed. Molecular studies on Mt DN4
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proved to be powerful tools and fast technics, either to separate the CMS or to explain

the mechanisins of the rytoplasmic male sterility.
Another aspect to bê siudied is the identification of_the_specific Rf genes in the

different CMS.^Witn tnis object, several participants have already_started crosses between

restorer genotypes to prepaie allelism tèsts. This could be one of the proposals of the W'

G., for the next period.
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INFORME SOBRE ACTIVIDADES DEL GRUPO DE TRABAJO DE I:À,O.
'IDENTIFICACION' ESTUDIO Y UTILIZACION EN PROGRAMAS DE GIRASOL DE
NUEVAS FUENTES DE ANDROESTERILIDAD CITOPI-ASMIC.4]' DURANTE EL
PERIODO L99L.I993

RESUMEN

Debido particularmente al trabajo activo desarrollado en el grupo de trabajo de
androestorilidad citoplâsmica (cMS) por la mayor parte de los participa-ntes, se han obtenido
interesantes resultados. Las contribuciones mas intèresantes fueron: 

-

- El descubrimiento de nuevas fuentes de CMS.
- El encuentro de nuevos genes de restauraci6n para CMS dificiles de restaurador.
- El anâlisis del determinismo genético de la resiauraci6n de la fertilidad de nuevas

cMs.
- La comparaci6n de.cMS por medio de medios genélicos moleculares y agron6micos.
Por tanto, Ia evidencia es que muchos estudios son arln necesarios para diFerenciar las

fuentes de cMS. Igualmente alguna delas 42 fuentes de cMS encontradLs pueden ser idén
ticâs. Estâ claro que estudios genéticos complementarios deben ser llevados â cabo. Estudios
moleculares sobre Mt DNA constituyen la herramienta mas poderosa y râpida técnica bien
para roparar las fuentes de cMS o para explicar los mecanismos de androesierilidad.

Otro aspecto a ser estudiado es la identificacidn de los genes Rf especificos en los
diferentes cMS. con este objetivo varioo partioipantos han Jmposade yà aruses centre
genetipos restauradores par preparar test de alelismo. Este podria .". un, à" las propuesras
del grupo de trabajo para el prdximo periodo.

RAPPORT SUR LES ACTIVITES DU GROUPE DE TRAVAIL NA.O. SUR
L'IDENTIFICATION' L'ElluDE EI L'UTILISATION DAfls LES PRocRAMMIts DE
SELECTION DE NOTJVELLES SOURCES DE STERILITE MALE CTTOPLASMIQUE
(cMS), POUR LA PERIODE 1991-1993.

RÉSUMÉ

Des résultats intéressânts ont été obtenus, grâce au travail particulièrement aclif réalisé
par la plupart des participants, dans ce groupe de travail. Les contributions les plus sisnificâ_
tives concernent:

- La découverte de nouvelles sources de CMS
- I a découverte de gènes de restauration pour les sources réputées difficiles à resraurer,
- IJanalyse du déterminisme génétique de Ia restauration dé fertilité chez les nouvelles

CMS

- - La comparaison des cMS par les approches génétique, molécuraire et agronomique.
Les résultats obtenus mettent en évidence que des étudés sont encore néceisaires pour
différencier les sources de CMS. Il estwaisemblable que plusieurs des 42 sources répertoriées
sont identiques et il est clairque des études génétiques complémentaires doivent être réalisées.
Les études moléculaires sur le DNA mt constituent dès outils puissants et offrent des
techniques rapides, soit pour différencier les sources de cMS ou eipliquer les mécanismes
impliqués dans la stérilité mâle cytoplasmique.

- Un autreaspect qui doit être étudié réside dans I'identification des gènes Rfspécifiques
de ces diverses CMS. Dans ce but, plusieurs participânts ont déjà initié lé"s croisemlnts entre
génotyp. es restaurateurs pour préparer les tests d'aliélisme. Ceci constituera une des proposi-
tions d'étude de la stérilité mâle du tournesol, pour la prochaine période.


