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SUMMARY

Ecological factors ltave bccn studicd to revcal thc effect of the conditions of soil on the
development of apothccia of Sclerotinia sclcrotionun. f'he different genotypcs of the soils
determined the sporogenesis. Most apothecia were developed on thc surface of soddy alluvial
and sandy soils. Strong corrclations have been found bctween the physical, chemical and
microbiologycal featurcs of soil and tlrc intensity of apothccia de've lopmcnt.'fhe susceptibility
of sunflower was studied in the fieltl. NS-I I-4-5, NS-l I-43, 5-2151 and U 55E', 5-281, U 74 E
were tolerânt to Sclcrotinia sclcrotiorum caused by spontaneus infcction and inoculation in
thc field.

Key words: Sclerotiniu sclerotiorum, climatic conditions, susceptibility,
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INTRODUCTION

Sclerotinio sclerotiontnt has many host plant.s. In such casc enormous vegetative
schims accumulate in thc soil. In ordcr to work out sufficicnt control methoct against the
rliscase, it becomcs absolutely csscntial to know morc about the biology of thc fungus
and to revcal thc most important epidemic factors (1,2,3). As is known, Sclerotinia
sclerotionffil owcrwintcrs by mcans of sclcrotia ancl it is able to infect host plants in two
ways, either by vegetative mycelia in the soil, or by gcnerative ascosporès above the
ground. In favourable conditions apothccia are formcd from sclerotia on the open
surface. Apothecia devclop a large number of asci, each containing eight ascospores. In
conscquencc to a change of environmcntal conditions, ascosporcs are emitted as the
resuhs of contraction and cxpansion of apothecia. In sufficient humiclity, ascospores
germinatc and gcrm tubcs penctrate host tissucs which will be rlisintcgrated by pectinase
and ccllulase cn4lmes protluced by thc pathogcn (4, 5,6,7).Earlicr, inoculation methods
similar to natural infection have been worked out. Inoculation of various plants revealed
LhatSclerotinia sclerotiorunr can infect young branchcs of locust-trcc and iwingle too (3).
This paper aims to reveal what kincl of environmcnt and climalic conditions promote ihe
development of apothecia and its sporulation in the field; on the othcr hand we would
like to give some information about the epidcmic potcnrial of rlifferent sunflower hybrids.
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MATERIAL AND METHOD

The expcriments were carricd out at thc Rcscarch Centre of Sccd Production and

Trading Company in Nyiregyhâza. Thc observations wcre carried out in continuity from
1985 to 1990. Thc sclcrotia of Sclerotinin sclcrotiorum wcrc frozcn in perlitc or in
compostcd soil at minus I5-20"C for 3-4 wccks, undcr diffuse light and 80-90% relative

humiclity. After this treatment apothecia devclopcd through 3-4 weeks. After thc ap-

pearence of apothccia, ascosporss occured for 1-3 days. Dischargcd ascosporcs wcre

collccted by suitable spore traps and thcy werc usctl for inoculation. Trichoderma ssp.

content was testcd in diffcrent genotypcs of the soils by Martin medium. We studiccl the

concentration and the spccies of population of hyperparasita organism. We dctcrmined

the physical and chemical fcaturcs of the soils (Tablc I,2). Early maturity and middlc-
maturity sunflower hybrids were tcstcd by Sclerotinia sclerotiorunt unclcr provocation in
the field (Table 3,4).

'lable 2.In{luencc of physical,chcmical and microbiological parameters fcrr sporogenesis of
Scl.erotinia. sclerotionun on diffcrent genotypes of soil

No. of .lc/crotinia sclerorionun: Szl)sqo ; 1,0.95

Table 1. Tested soils

No. Genotypes of soil Oricin Date of cxamination

l. Soddy alluvial
2. Mea<Jow soil

3. l;orest earth
4. Sandy soil

5. Peaty soil

6. Common chernozem

I{akamaz 1986 1987
'fiszavasviiri 1986 l9B7

Mritészalka - 1987

Nyiregyhdza - l9B7
-Iyukod 1986 l9B7
Nacvcserkesz - 1987

988 1989

9BB 1989

988 l9B9
988 1989

- 1989

988 l9B9

I ype of soil Soddy Sandy Chernclzcm
alluvial soil comnton

Forcst Meadow Peaty
carth soil soil

No. of Sc/erotinia sc. r39 3946566893

Na- of Trichodenno ssp. 46 t1221202245
pII IIzO
Absorb. PzOs mg/loog

Absorb. KzO mg/loog

NOr-N mg/loog

N[I+-N mg/loog

Ca mgÂoog

Mg mg/loog

Solubl. Zn
Solubl. Fe

Solubl. Cu

Solubl. Mn
I Iumus

6.7 '.7.4

27 9.2

6.1 21.5

0.31 0.33

0.23 0.32

70 r25
11 7

0.3 2.2

33 34.5

0.3 0.9

125 67.5
0.56 1.0

7.6 7.4 5.7 6.5

21 8.1 2r 14

39.5 15 15.2 21.5

0.53 0.35 3.4 4.44

t.28 2.33 3.89 4.75

196 280 480 990
235 28.7 38 49.5

2.6 2.5 2.8 1.8

28 21.5 14 4.0

1.1 0.7 0.5 0.3

42.6 zt.O 20.0 11.5

1.15 2.8 3.15 7.8



'fable 3. Susceptibility of early maturity sunflower hybrids (basal stem, stcm, hcad rot).
No. Hyhfld

Ilesrl slem Slenr llead Avera
1. r.J- 55 E
2. S 281
3. U-718
4. Barbara
5. J-.550
6. XF.,16l5
7, IIJII-I68
8. Clubsol
9. NS II 26
10. Citosol ,1

I l. Isobol
12. Blumix
13. viki
14. sH 13
15. Irestiv
16. rIB-l
17. srl-,s-s
t8. NK28-s
lO Fl'rr"t'ir

39.74 5.32 12.2e 19.1 l
43.11 11.45 15.17 23.35
47.09 9.01 15.97 24.02
55.73 8.6 9.01 24.44
13.02 13.11 26.63 27.58
,19.-58 18.43 19.8,1 29.28

-51.63 20.48 21.3 31.13
le.r] t5.51 30.32 31.68
52.04 t2.t 32.78 3250
61.0 13.9 27.86 31.27
30.88 3,1.83 31.55 31.42
63.93 r7.2 23.76 34.96

-s6.96 12.7 35.65 35.10
51.37 18.4,1 34.41 36.74
52.04 24.t7 34.83 37.01
70.08 18.8-5 36.05 41.66
57.78 27.45 40. 15 4t.79
85.65 27.86 26.22 46.51
61t lt6 30 i2 44.25 47.A1

Iity:
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l.
2.

4.

5.

U_558
5-281, U-74 E, Barbara, 5-550, XP-,1315
Blumix, Viki, SII-13, Festiv, Isobol, Lubsol, Citosol ,1, IBII 166, NS N-26
NK-285. MB-1. Florakis. SI{-55

Sc-sc. Vo

t0'm
20-30
30 40
40 50

l.
2.

4.

5.

NS II 4-5,NS-I{43,S 2l5l
Irampol, Rempol,S nT,5'--280, Union 309, NK-4, NK,265, SII 30
Antilla, Lmil
Ljnion 317, IHNK 8l,5-246, NS Il 27, Ill-173

Sc.sc. Vo

0- 10

r0-m
20.'30
30-40
40-50

Table 4. Susceptibility of middlc-maturity sunllowcr hybrids (basal stem, stem, head rot).
No. llybnd Sù\( i'r)lf bi I i lv lt\.\.'lilot iil in s.'1.'rot iot

ljasal stem Stem llead Averase

5.
o.
7.
8.
o

10.

ll.
12.
13.
14.
15.
16.
l7

t\ J l1 4-)

NS-II..43
s 2151
Irampol
s-277
Rempol
NK- 4
s 280
NK 265
Union 309
SII,30
Emil
Antilla
III - 173
Il{NK-8r
N}H 27
IInion ?l?

32.18 3.21 6.52 t4.19
46.71 2.45 4.87 18.01
39.34 2.02 10.39 t9.25
41.26 6.t2 25.68 23.02
34.01 1.6 34.42 23.34
51.63 5.68 t4.32 23.37
45.46 t2.45 14.34 24.03
43.8't 6.14 29.9t 26.63
41.66 5.58 30.73 27.02
51.63 9.42 24.58 28.54
62.7 ?.23 29.18 31.8
63.68 6.09 27.04 32.30
60.21 4.8'7 31.95 32.35
67.21 | 4.75 40.-57 40.84
72.54 19.66 31.79 42.33
65.-s7 24.11 41.8 43.84
ÂÎR{ O?7 SS?1 nn<l

ry:
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RESULTS

Thc most suitable climatic parametcrs fclr the sporogencsis t'tî Sclerotinia sclerotiorunt
were the following:

temperature of air: 20 - 25 'C
tcmpcrature of soil: 15 - 18 "C
relative humidity: 80 - 90 "C
wctness of soil: min30 o/o

intensity of light: min 1500 max 6000 Lux
Under such conditions of environmcnt, thc most intcnsivc sporclgcnesis of white

moul<J occurrcd on the surfacc of socldy alluvial and sandy soils. Thc conccntration of
apothccia was less on the surfacc of thc forcst carth, mcadow and pcaty soils (Table 2).

Wc found ncgativc correlations botwccn Trichodcrnta ssp. conccntration, NO:-N,
NH+-N mg/I00g. soil contcnt, humus contcnt and thc numbcr of apothccia ol Sclerotinia

sclerot iontnt (Table 2).
Differcnt sunllower hybrids wcrc cxamined in the fielcl undcr provocation. Thc basal

stem, stcm and head rot values and average susccptibilily showed field tolerance of
sunflower (Table 3, 4).

DISCUSSION

Wc have obtained new information for the epidcmic ol Sclerotinia sclerotiontm (Lib.)
dc Bary. The climatic conditions (temperature, wclness, light), the differcnt gcnotypes

of soil and the susceptibility of sunflower hybrids havc an important rolc in the dcvelop-

ment of epidemic of white mould on sunflowcr in Hungary. There is a strong correlation
between organic mattor in the soils and the numbcr of apothecia on soil surface. The

susceptibility of sunflower is an important charactcr for plant production. Thc early

maturityU 55 E, S-281,U74E,the middle-maturity NS-H-45, NS-H-43, S-2151were
less susceptible in the ficld under provocation circumstances.
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IACTORES ÀMBIENTALES Y CLIMAI'ICOS QUE AI.'ECTÀ\ LA PARASITACION DE
Sclcrutinia Sclerotiorum (Lib.) DE BARY EN GIRASOL

RE,SUMEN

I-os factores ecol6gicos ha demostrado un cstudio que re'velan el efecto de las con-
tliciones del suelo en el desarrollo de apotecios d c Sclcrotinia Sclcrotionolt.Los tJifcrentes tipos
de suelos determinaron la csporogénesis. l-a mayor partc de los apotecios se desarrollaron
sotrre la sr:perficic dc los suelos aluviales y arcnosos. Sccncontrô una fuerle correlacidn entre
la caracteristicas fisicas, quimicas y microbioldgicas dcl sucloy la intensidad de formacidn de
apotecios. I-a susceptibilidad dcl girasol fué estudiada cn el campo NS-FI-45, NS-l'{-43,
5-2151 y U 558, 5-281, U 74 E, fueron toleranters a Sclerotinia Sclcrtilionun por infeccidn
espontânea y bzrjo el ataque cn el campo.

FACTEURS DI'PENDAN'TS DES CONDITIONS ENVIRONEMENTÀLES ET
CLIMIflIQIJES LORS DE L'INI.ECTION DU TOURNESOL PAR Sclerotinia Sclemtiorum
(Lib.) DE BARY.

t<ÉsuvtÉ:

Unc étude des facteurs écologiques a été effcctuéc afin de déterminer leurc effcts sur
le dévelcrppement des apothécies de Sclerctthtia sclcrotionurt . Lcs différents types de sols ont
permis la sporogenèse. l-e plus grand nombrc d'apothécies a é1é formé sur dcs sols sodés
alluviaux et sur des sols sableux. Une forte corrélalion a été trouvéc entre les faciès physiques,
chimiqucs, microbiologiques dcs sols et le nivcâu de développement des apothécies. l-a
sensibilité du tournesol a été tcstée cn champ. NSll-45, NSII-43, 5-2151 et U-55E, 5-281,
U74E étaient tolérants à Sclerotinia sclerotionon tant en infection naturelle qu'en infection
renforcée en champ.




