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ABSTRACT
_ lhe _w_ork carried out at the Experimental Station ofC.ET.I.O.M.inSainr-pathur*ar*--.0îirtuuyi"t6-i_
artificlal inoculatlon of su.nflower anA curuvar Ésponse to
inoculation,- wlth Sclerotinia sclerctioint ftè ûtal wa,
c.arried. out in lhe fiel{ partially under a .ool trc results
snoweo rnat ù. scklotiotzm-developed morc slowly ontwo cultivam, 9SC{9(4) an{ Sæpniak l_2, than oi allorner cuftivars tcsted. Rates_ of disease developnent
l1!:* dependtng on whtch rnocuiation-te;[;iq"'" r.;
useo. tne two-techniques whlch produced different rates
or orsease development were: (l) a spone suspension of40
ascospones Tml _anq (2) wet confetti wilth 20 to 50
glfocpor-es placed betwoen the bracts and tubular flowers.we conctuded that there were differences in the rate of
dlsease developm-ent in sunflower nJaCî iffi"tïuld not
De rc|ated to rtsistrnce or tolerance.

SUMMARY (in French)
_ Iæs orientations du nâvail du Centre experimental duC.E.T.I.O.M. à Sainçpathus ont porre sur'fètuae de là
contamination semi-artificietlp du tournesol eiià ,epo*erl,es cultivars à cette inoculation. t'esJai 

-se-dèroule 
au

champ, en partie sous un toit
^ Des resultats on tire que: -deux cultivars 9SC69(4) etStepniak l-Z présenæn:t d"j -ta*-'d'fudù 

moins

MATERIALS AND METHODS
The following lines, cultivars and species were usedSource Line

élevés..que tous les autres;,un accroissement relatf destaux.d'attaque.variable selon les fod; il;d;rvé pour lesplantes inoculées par rapport aux ptanæs 
-ùmoins 

non
lf:P:l (1ais.. flacees- en. zone 'poUùéel -'res 

deuxæ-cffuques.pennettant ces accro- issements sont unô suspensionde spores à concentration de 4O ascosporeJù-ùd A;un;part, et des confetti humides porieurs 'de 
20 

- t 5ô
?s.co.spore_s, disposés entre les' bracæeJ- dàs fleurstubulées fleuries d'autre part
.. ùur caplnil€ on conclut à des diftrences de taux
{.:p_T^::i._" des symptômes, 

"é 
q"i-n" .îIpiîc"-pt o"ta reslstance ou de la tolérance, celleci nd pouvant etredégagée que par comparaison Àri pi,ir-i"*J'-"rfrAr.

INTRODUCTION
C.E.T.LO.M. and I.N.RA. have been studying possible

:3f.:l99,ilpltins Scterctinia in ;*fùil;. ïiing trrem,cuuvar resistance and tolerance were studied in aetait"lfiËmi
T*ql_.gy! re78, reie). wé kd;ù-at tù;;ffihiglo";
cuuvars do not seem to have any resistance to Ure itiiearJ,
!{ _!iryas9, aevetopmentdependr'd;lir;ùi ônïiuo* -a::y:ll::1ry.".T:j-indifferentyearsaldro"aritdH;;e,liwas rmportant to stuclv the response of lines, hybrids, pareniatup.r, fotg'ep varietieiand q *rd;peâil;âifr;;i merhodsof inoculation with 

^S. scterctioàtm--dà;Ë;Ë uniformconditions.

I.N.RA. Clermont-Ferrand
(Mr læclercq)

Hungary

I.N.RA. Montpellier
(Mr Tersac) 

-

(Mr Piquemal)
(Mr Serievs) '

I.N.RA. Mônipettier
Wild Species- (Mr Serieys)

9SC-69(4)
esc-28(4i
GHP
9SC-10(3)
9SC-2(7)
PAC I
GAHIB 7 apavonal 1980
GAHIB 12 àpavonal 1980

fs:p_- sI fTPPrlr4K r_2 r0( 9SCl20-2 ll
H. igidus x H. annuus C G 60sib lg

Code Used in Tàbles

I
2
3
4
)
6
7
8
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Plants were grown under a semi-transparent roof which

oo.nèO automaiically at 21"C. This allowed temperature

;;AittÀ to remain near normal while protecting the. trial
i.oÀ iuin. Cultivars were grown in plots (2 rows.each 4'5 m
ià"e'*îih S to 9 plants peirow) ranàomized within each of'4

uf Ëti- ift. wild'speciei was grown at some distance to avoid

,"ïi"i"tpràt interference with-other cultivars' The whole trial
*u" tuttbuna"d by at least eight rows of sunflower' variety

tvtirasot. in order io standardize microclimatic conditions in

the experimental Plots.
Inoculation Methods'

Inoculations were conducted with ascospores trappeg from

upàttrè"iu produced from sclerotes under room conditions'

Ëresh ascôspores were rinsed from the trapping glp with

water at room temperature. They were. counted. in a Thomas-

..ti-unà the desirôd spore conientration obtained' Uniform
i"o"ufutiont were carried out at flowering on the same date in

;;;h bt;k. Every second plant was inoculated and

iÀ."Oi"t tv 
"oue."â 

with a plastic bag fastened around the

rtô* tft. âdjacent non-inoculated. plant.was sprayed with
water and alsô covered with a plastic bag in order to preve^nt

.trt!î iri*tiàtions. Plastic bags remainèd on the heads for

Oô - tOO hours. It is wonh repeating that these plants were

eio*n una". a roof. they could-be inôculated either naturally
iùu u."otp"."s present in the air and coming.from apothecia

;;Ër;;i 
-ii 

the heighbouring fields). or 
- 
semi-artifi ciallv (bv

!ooré. .Àitt a frorn'apothec-ia produced by sclerotia placed in

cultivated varieties).
Inoculation Conditions.
Block l: 10 ascospores mm-3 date lst of Augusl
Bi;i; t: No artihcial inoculation, therefore no bagged

controls as described above. This block was fogged

for 45 hours on the 29th of July and the 7th of
AugusL

Block 3: 40 
-ascospores mm-3 date 4th of August

Block 4: The method used here was that of Mrs Lamarque
( 1978. 1980) who works with ascospore deposits on

àrv confetti. The confetti was soaked in a

suspension containing about 50^ ascospores mm r'

Aftèr determining the amount of water absorbe.d.by
the confetti and counting the ascospores remalmng
in suspension we concluded that each piece of
confetti carried between 20 and 50 ascospores'

RESULTS
Plants were inspected for disease development at several

staee of plant srowth. The stages were: F4 end of flowering -
wit'ted tiêule fllowers: Mla beginning of matgrity.- the back

of the hëad is yellow - green or yellow:,Mlb beginning of
maturitv - ttre first leaf on the stem near the crook has dried:
M2a eid of maturity - leaves on the upper half of the stem

are dried in 50olo ôf casesl M2b all leaves are dried with
harvesting often possible at this stage.

A) Oblervations on disease development - meaned data
lrom all inoculation treatments.
Growth stage when disease symptoms appeared'

Observati6ns showed that 
- 

s5rmptoms appeared from
flowering to stage Mlb (once reaôhed) i.e. for a period of 3

weeks. 
"After tÉat disease levels became constant which

indicated that infection had taken place at a deflrnite point in
plant growth.' Finàl levels of disease development are listed in Table l '
Data collected included the number of plants infected by
Sclàrotinia only or by both Sclerotinia and Bgtrytis' Plants
infected bv Botrvtis aiso were not included in the calculation'

There liere quite different cultivar responses to inoculation'
The lowest leiel of disease development occurred in the

foilowins cultivars: 9SC69(4), STEPNIAK l-2 and PAC 1'

7395934315352981
;i: 3i32oll2716e5

-22 18 69 6 (+) 36 30

0000000ôooo14oo

Thble |. Final level of Sclerotinia in Primary

t23

Head. (mean of all methods)

, 
Cultivar (Nîb..) 

e

t2
1.5

700

8
l6

Mean Percent

9 l0 | I 18 increase

Plmts infected with Inoculaæd 4 50

È"î*"ti"* % Non-inæulated 1'5 ?1
Percent increase 62 108

PmDortion of Inoculated 0 0

ii""irÛr"-J-tt Non-inoculated 4 0

nreænf

2r
l8
t7
0
0

Stage at inoculation time F4

Stage at reading tme M2a

F4 FI F3 F3
to to to to
F2 F2 Mla F4

Mlb M.2a M2a lNdZa

F2
to
F4

M2a

48
39
zt
0
0

F3
to
F4

M2b

F4 F2 FZ F2 F2
to to
F4 F4

M2b M2b MZa M2b M2b

B) Effect of different methods of inoculation'."'fï.tâât. 
tiiieO i" Table 2. It appears that the inoculation

-"tiroO "t.à 
in Uto"t + is the mostèffective with a l18 percent

ir"Ëàt.-n àisease where plants were inoculated' However'
iil;';il;i levet of disease'in the control plants in this block

*"" "éw-t.* 
when compared to the uninoculated control in

;tË; Éiô"kt. tn Utoct 3l artihcial inoculation increased the

Dercentase of infected plans by 3lolo.
' It *or.ild appear (Tablè 2) that certain cultivars are infected

at a particdài time. For example: 9SC-69(4) either on the

igtrt'oi julv or the 7th of Augusi. PAC I only on the 30th or
3 t si of Aulusq Stepniak l-2-on the 4th 

-of 
August and; 9SC-

2i7) on ùé 29th of July or the 7th of AugusL

Table 2. Final level of sclerontinia according to the different inoculation rates'

Plots I

Varieties I Nl
r00233123 37 3',1

4r4ll
500
62231t))33I L-

83720
94450

1000
ll 33 25
l8 33 30
Mean 22 2l
Percent increase 5

inoculation dates 30-3117 29/7
and 7/8

4

I NI o/o max I
0043 50
37 16
33 r7
3't 0
00440
227;n
11 't'l

24 ll

INI
ll 0
75 12
10 85
l'7 20
00
00

50 63
80 62

80
129
50 28
34 26

2

NI
6

ZJ
l8
23

6
0

35
23
39
0

ll
28
l8

ll
t)
85
JJ

JI

37
63
80
50

8
JJ
50Jv I : inoculated

NI : non-inoculated
3l
4/8

I l8
8/8
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^ ïl:t"_.çç+ree of plants infected is highly variable _ low
fbr 9SC-69(4) and Stepniak.l -7et%o 4àxiinum) and higher
for 9SC-](7) and PAC I e7V; maximum). 'i1e leveË of
rilecûon tor the other cultivars were highly variable in eachplot Hence, from a breeding point of îieï, wà tonsider it
bett€r to remove cultivars whiéli have a high léveioii"f;til;
even if this only occurs occasionallv.

DISCUSSION AND CONCLUSION

-"T. d1t" rgported here does not claim to solve the problemol S. sclerotiontm but does provide data on inoculation
ûeclniques and variable reactions to the fungus. fttfot6*i"Ë
points can be made:

..Undoubtedly.inoculation techniques had some effect on
drsease expression as did the time of inoculation and thegrowth stagj of the plant when inoculation occurred.
Irjg:po." discharge occurred.over something like a l0 daypenod, so cultivars with_a wide qowgring period may havê
avoided some infection. We n-rrqlrtbe able iobvercoil'flrdbt
inoculating one head several Émes.

. {,11. thineç being equal, it seems that the best inoculation
æcnmque ts to use an ascospore suspension with a
concentration of 40 mmj. On some occasions, however, ii
may be qseful to use the 

^confetti method ldtttrough-iiriiwounds the head as we forced the plant' microélimate
h1çr.fa"-O because the confetti can provide a nut itiue medium
yT4 4.,rurg"s requires to develôp its sairrophytic ptrase iaircponeo Dy several authors).

High æmperatures !n the bugs m3y limit disease developme:t q1td Ser"fory, the success of â particular æ"t"iqu"l
_ The low levels of infection obtained û ûre tarid; cdtivarsdo not indicate resistance but might U" an-eip.ession of

!9L",Tn"" with.the pathogen pno{gq-C typic-at-symptoms
wturn a precrse microclimate. High levels of 

-infêction

M.IC MANCL and S.E. SHEIN
Norttrrup King Co., 13410 Research Roa{ Eden prairie. MN

ABSTRACT
Effectlve lield screening of sunflowet (Helianthas

1i!::i*H f91-'.r_e-sj{ance io basat -qqtt -.r, caused byùctenonnta sctcrrtiorurn, can be dtfllcult in naturalli,
infesæd solls because of uneven inocutun disi*buûon. Ii
1979 anil D80 field rrials, an tnoculatiôn miinôd *as useOto- achieve unifom field infectlon. For tnoJunà, -S.
scletotiorum wls_groqn on auto-clavoa ôats" fte i"ôcu-
f1m _w9t pgæct z - J cm below the base of 6 week_old
p|anrs (o mvpftrnt), tùen coverrd wlth soil. In DZ9, certain
g:L"qq:!gg,a lower perce3! of infecred ptants compared
wnn susceptible genotypes. Tbe survivotr bere selfed then

ïi*iffidi ô.qr ii,l iTi:i: ;lf,.l; **nffi$Ë
plants had a gignilicanrly lower peræiidt ti"sal stalk rcîInan susceptibte mtterial, indicating that the parental
gfo-otypJl had some resistance to Sl, sclerotiorùm, anil
ttrat resist-nce was transferable to the 52 generation. Onelsolate each of S. sclerotiorum from sofUËàn, 

".r-t, "oalnggb-ean, -and two fiom sunflow"., *eô"Jatïaiua ii tnô
field, for vlrulence on two susceptiUtè-aoï dî resistant
sunflower-genotype,s. Theræ were iignincani iiFe.ences in
vrrutence Detlreen the isolateg bl*{ q" a percent of plants
infected. A sunltower isolare which had'U.iïïp".t"OIn
subcultured in the lab was significanUv tess virui[;; ûaian isolate recently obtained Tron sunhowé..---

indicate that these conditions existed The expression of
tolerance in a given cy]tivar under field conditi'ôns, would
then depend on fâvourable enivronmental conditions occurrine
a! the same time as the correct grou,th ,t"g" âath. pi;;
Hence,_ tolerance could only bj qcquired"i"-âpp-i.iaæ
controlled conditions when one could'be sure thât cfmatic
conditions. necessary for infection occurred at the growth
stâge most conducive to infection.

From these observations_it can e seen that further study on
gultiyar respo_nse to infection by S. scleroioàa-shoufti be
trrst be carried out with 9SC-69(4) and Stepniak l_2 and thenwith PAc I and 9SC_2(7).
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FIELD INOCULATION OF SUNFLOIVER_FO^R SCLEROTINIA-S.CLEROTIORUMBASALSTALKROT AND VIRULENCE OF ISOLAXEî F_RôM VARIôU'S HOSTS.
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INTRODUCTION
Basal stalk rot of s.unflower, caused by Sclerotinia

:!:f"!:.:y is a sisrific*t p'roUte.--in-'many of the

iH,iW"r'diiTi:$:,ffi'àl'#"*:"f ti")'*"y:l
b3sal stalk rot has recentl^y_leen ,àpo-rtùiv i"rio* workers(Dueck and Campbell. UZq _ana Zirn-er"inâïoes, D7S).rn. 197.9, we evaluajæd st_-lines- for' Ër'istn"" t" s.sclerotiontm in the field. Su-rvlui"à- piii'Ë**".. ,"u_pollinaûed, the Sl proeenv senpotfin"tfr fi'â"Jin,, nursery,Tl 9. sz. gil"^."!id 

"uàu"tea--Foi- 
ie"Ëiion t" s.scterptiontm in 1980. In addition, *e .omp"red iJohtes of S.

rylerytigrum from sunflower, soibea", i"'apbe; and carrotfor virulence to sunflower génotlpes ditrËri;-g-io'reaction tobasal stalk ror Results of tf,ese ;fudieJ;t;?e;enæd in thispaper.

MATERIALS AND METHODS
. To.obtain uniform neld infeètion, a method similar ûo thatdescribed-b_y Dueck and C"-pU.itf iiSTàt# used. Altisolates of S. s c I e rc ti ozræ r"ere'mà"ùiilJ ilôïco Ët.jË

$ïfgse-aear(pDê) at 18 -_ 22"C ;nd;b;ri-eti rr,. n.rarnocutum was produced as follows. Oat seeds wire steeped inhot.warer foi six hours,_soaked ô"éiiiùrï-"ioer room
conditions, then drained"'fhe oài À"àtrË'-i" iiiirir.t"-ài
300 gms, was placed in I litre 

""""iË 
jil;;ihed wirh a

r67


