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Summary. The studying material consisted of two American broceoli lines and their
F,-F,; hybrids. One of these lines was resistant at the cotyledon stage, whereas another
one — at the leaf stage. The method of the fungus reproduction, inoculation and estima-
tion of cotyledon and leaf infection using a 6-grade scale were in agreement with the
method of P. H. Williams, USA.

It has been found that resistance of the American broccoli line to the Polish isolate
of downy mildew at the 4 - 5-true leaf stage was determined by a single recessive gene
different from genes determining plant resistance at the cotyledon stage. In the F, and
F, generations of resistant plants a certain per cent of incompletely resistant individuals
produced leaf necroses with out sporing. That phenomenon was probably a result of a mo-
difying influence of the environment on both infected plants and development of the
fungus.

The studies carried so far on the inheritance of Brassica crop resistance to downy
mildew (Peronospora parasitica (Pers.) ex Fr.) concerned only cotyledon resistance
(Natti et al. 1967, Hoser-Krauze et al. 1984). There are more publications and
communications dealing with the results of variety and species testing for susceptibi-
lity to this fungus and with resistance sources — also at the cotyledon stage (Natti
et al. 1967, Greenhalgh, Dickinson 1976, Lenng 1981). It has been found that
cotyledon resistance is not equivalent to the resistance of other plant parts. There-
fore, in order to make resistance culture more effective further studies on the re-
sistance inheritance are much required. Studies presented in this paper are dealing
with these problems,

MATERIAL AND METHODS

A source of resistance were two lines of brocceoli received from R. L. Gabrielson
from the Washington State University, USA, one of which was determined as
resistant at the cotyledon stage and another one — as possessing resistance at the
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leaf stage. These lines were randomly intercrossed and the obtained F; was pollinated
inbreedingly. The both parental broccoli lines of F; and F, of these lines were tested
for susceptibility to downy mildew in the autumn of 1984. For further studies on
leaf resistance we chose resistant plants. The F, generation of these plants was
tested in the autumn of 1984 and F, — in 1986. Plant response to the pathogen was
studied under controlled conditions at the stage of developed cotyledons during the
last decade of October, after which the same plants were tested at the stage of 4-5
leaves in the end of November. Cotyledons as well as leaves were inoculated through
spraying with fungus suspension at the concentration of 103 spores per 1 ml of water.
Reproduction of the pathogen and inoculation conditions conformed to the method
of Williams. The host plant for reproduction of the fungus was a susceptible cauli-
flower variety and the source of inoculum — broccoli seedlings infected by downy
mildew under natural conditions of the infection. Fungus inoculum was obtained
from the third passage of host plants. The infection degree of the studied plants at
the stage of both cotyledons and true leaves was determined visually according to
the 6-grade scale of Williams from 0 to 9:

0 — no symptoms,

1 — very few small necrotic spots in the place of inoculation to small necroses on
the lower surface of the cotyledon, the lack of sporing,

3 — very weak sporing, 1-several conidospores, on the upper or lower surface of the
cotyledon necrotic spots are frequent, necrosis of the leaf blade is present,

5 — rarely scattered sporing on the upper or lower or on the both surfaces of the
cotyledons; necrosis of tissue,

7 — strong to very strong sporing chiefly on the lower surface, necrosis and chlo-
rosis may occur,

9 — strong sporing on the lower surface of the cotyledons, no or slight sporing on

the upper surface, slight or no necrosis and chlorosis.

Plants exclusively from classes 0-1 were determined as resistant at the stage of
cotyledons and true leaves. Plants from class 3 were determined as tolerant, but on
the susceptibility limit, and those from the remaining classes 5-9 were referred to
susceptible ones.

RESULTS AND DISCUSSION

On the basis of the studied plant response at the stage of both cotyledons and
true leaves it has been found that genes determining leaf resistance differ from those
determining cotyledon resistance. Plants qualified at the cotyledon stage in class 0
regarding their cotyledon susceptibility were in classes from 0 to 5 and vice versa,
plants resistant at the true leaf stage with regard to their cotyledon susceptibility
were in classes from 1 to 9. These results are in agreement with the report of Lenng
(1981), who informs that cotyledon resistance does not provide the resistance of
other plant parts. The obtained results of plant response at the stage of cotyledons
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and 4-5 leaves of the parental lines (Table 1) showed that the broceoli line P, resis-
tant to downy mildew at the cotyledon stage was 1009, susceptible at the leaf stage.
On the other hand, the line (P,) susceptible at the cotyledon stage, which had to be
homozygously resistant at the leaf stage, segregated in this respect. The response of

Table 1. Response of broccoli plants at the 4 - 5-leaf stage to downy mildew

Plant segregation | Segregation ratios
suscep-
Generation and pedigree | resistant | tolerant tible expected obtained x® P
class 0—1( class 3 class
5—9

Broccoli — control
susceptible variety 0 11 22 % of resistant % of resistant
P, broccoli American line 0 6 15 % of resistant % of resistant
P4 broceoli American line 3 11 8 1009, of resistant 159% of resistant

50% of tolerant
F, (P, xPy) 0 — 9 09 of resistant % of resistant
Fy(F) 36 63 24 1:3 36 :87 1.29 | 0.50 - 0.20
Cauliflower — control sus-
ceptible — 8 20 09% of resistant % of resistant
Fyo(F, clags 0-1) 198 66 — 1009, of resistant 76% of resistant

25% of tolerant
Broceoli — control sus-
ceptible variety - 7 12 09% of resistant 0% of resistant
F(F, clasg 0-1) 364 91 — 1009% of resistant 809% of resistant

20% of tolerant

F, and F, plants indicates that resistance of the American broccoli line to that
pathogen at the leaf stage was determined by a single recessive gene, which. is suppor-
ted by the chi-square test and the lack of further segregation in the F, and F, genera-
tions of reistant plants. The variation range of these generations regarding their
response to the pathogen did not exceed the first three classes in the survey scale,
about 809, being in classes 0-1; the remaining plants showed tolerance expressed in
the occurrence of necroses and in the lack of fungus sporing.

CONCLUSIONS

1. The resistance of the American lines of broccoli to the Polish isolate of downy
mildew, Peronospora parasitica (Pers.) ex Fr. at the stage of 4-5 true leaves was
determined by a single recessive gene different from genes determining plant resis-
tance at the stage of cotyledons. This assures the effectiveness of resistant plant
selection in the progeny of F, hybrid obtained from crossing resistant line to suscep-
tible one.

2. Taking into consideration the influence of variation in the fungus patho-
genicity as well as a modifying influence of the environment in host plants, it should
be reckoned with a certain varying per cent of not completely resistant individuals,
producing leaf necroses without sporing in the progeny of resistant plants.
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DZIEDZICZENIE ODPORNOSCI LISCI BROKULA (BRASSICA OLERACEA L. VAR.
BOTRYTIS L.) NA MACZNIAKA RZEKOMEGO — PERONOSPORA PARASITICA
(PERS.) EX FR.

Streszczenie

Badano dwie amerykanskie linie brokula oraz ich ¥, - F,. Jedna z tych linii miala odpor-
nos$é w fazie liScieni, druga w fazie lidei. Sposéb rozmnazania grzyba, inokulacja, jak i1 ocena
w 7-stopniowej skali porazenia liscieni oraz lidei, zgodne byly z metodg P. H. Williamsa (USA).
Stwierdzono, ze odpornosé amerykariskiej linii brokula na polski izolat maczniaka rzekomego
w fazie 4 - 5 lidei wladciwych, determinowana byla jednym recesywnym genem, réznym od ge-
néw warunkujacych odpornoéé roslin w fazie lidcieni.

W pokoleniach F, i F, rodlin odpornych wystepowal pewien procent osobnikéw niecatko-
wicie odpornych, ktére wytwarzaly nekrozy lici bez zarodnikowania. Zjawisko to bylo prawdo-
podobnie wynikiem modyfikujacego wplywu érodowiska zaréwno na infekowane ro$liny jak
; rozwdj grzyba.

HACJIHEJOBAHUE YVCTOMUYMBOCTHY JIMCTHEB BPOKKOJIW (BRASSICA OLERACEA L.
VAR. BOTRYTIS L.) K JIOXKHOU MYUYHUCTOM POCE — PERONOSPORA PARASITICA
(PERS.) EX FR.

Pe3rome

Hccnegyempili MaTepual COCTOSIT U3 JBYX aMEPHKAHCKUX JTMHUH 6POKKONH W HX THOPUIOB TOKOJICHHS
Fy—F,. OnHa 43 3THX JIUHMI ObIlla yCTOMYHBA B CTaHH CEMAIOJNCH, B TO BpeMSA XaK Jpyras — B CTaJIMH
JIMCTREB. METOJ pa3sMHOXEHHS I'PHba, MHOKYIALUHMSA K OlEHKA WHPEKIMH CeMANOeH ¢ moMouslo 6-rpa-
IOycHOM mkaldul OviH B cooTBeTcTBHA ¢ MeTomoM II, X. Bamnwamca (CIIA).

BBUIO yCTAaHOBIEHO, YTO YCTOWYHBOCTh AMEPHKAHCKOM JIMHUK GPOKKONIN K IIOJICBKOMY M3O0JATY JIOK-
HOM MYYHHCTOH DOCHI B CTalIlMd 4—S5 HaCTOAIIMX JIACTHEB 00YCNaBNIUBAACH OIHUM PELIECCHBHBIM TCHOM,
OTIMYAIOINUMCS OT T€HOB, ONPEIENAIOIIMX YyCTORIUBOCTb PACTEHHM B CTaJuH ceMsagoncei. B mokoneHuax
F3 u F, ycTOUMHUBBIX paCTeHHUH ONPEACIEHHEBIM MPONEHT HENONHOCTHIO YCTOWUMBLIX PACTEHMM UMESN JIUCTDA
C HEKPO3aMH H HE IIPOM3BOAHUI CIOp. DTO ABJIEHHE ObII0O BEPOATHO PE3YALTATOM MOAM(HLMPYIOILEro
BIMAHUA OKDYyXalowel cpefpl Ha 3apaxkEHHBIE PACTCHUA W Ha pa3suTue rpula.



