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ABSTRACT

The resistant "Poinsett' and the susceptible
cucumber cultivar 'Beit Alpha' were used in studying
the nature of resistance to Erysiphe cichoracearum.
Physiological studies on 'Poinsett' and 'Beit Alpha'
plants showed that resistance is due to : (a) a high
‘level of Preformed phenols which hinder fungal in-
fection and (b) a low level of total soluble sugars
which prevents further establishment of the pathogen
within host tissues. Anatomical studies showsd that
the cuticle gnd the cell wall in leaf sections of
'Poinsett' were more thicker than those of 'Beit
Alpha'.
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INTRODUCTION

Powdery mildew is one of the principle diseases
that causes the greatest damage for vegetable crops grown

in warm areas. The causal fungus Erysiphe cichoracearum,

attacks the leaves and stems of cucumber and other cu-
curbits (Whitaker and Glen, 1962). The most promising
method of controlling the disease lies in the develop-
ment of resistant cultivars by plant breeders. Among
resistant cultivars 'Puerto Rico No. 37 (Whitaker and

Glen, 1962), 'Poinsett' (Abou Bakr, 19713 Sitterly, 1972).

Resistance to different fungi may be due to
biochemical properties or anatomical characters of host
tissues (Wingard, 1953). Schnathorst (1955) found that

resistance to Erysiphe cichoracearum in lettuce cul-

tivars was due to physiological rather than morphological
factors and a physiochemical resistance was involved.
Scott et al. (1957) and Barnes (1961) showed that res-
istance of barley to powdery mildew was due to a phenolic
compound with a marked fungistatic properties present
before infection. Hare (1966) mentioned also that
resistance of lima beans to downy mildew Phytopthora
phaseoli was related to a greater amounts of toxic

phenols and their oxidation products.



Data on the relation between total soluble sugars
and the resistance to powdery mildew are meager. Allen
(1942) found that resistance to powdery mildew of wheat
was correlated with a low sugar content in leaves of |
resistant cultivars. Moreover, powdery mildew was found

to be a high sugar disease (Horsfall and Dimond, 1957).

The object of this work was to study the nature of

resistance to powdery mildew in cucumber.

MATERTIAL AND METHODS

A preliminary test was conducted in a green house
at the Research Institute of Plant Pathology in Giza
during two successive seasons 1977 and 1978, to study

the effect of infection with Erysiphe cichoradearum on

two cucumber cultivars namely "Poinsett"™ and "Beit Alpha".
Thirty 25 cm clay pots of each genotype were used in each
season for this purpose. Ten seeds were sown in each pot
at the 20th of March in 1977 and 1978 seasons. Fourty
days later, plants were tested to infection by conidial
spores obtained from nature infected leaves. The per-
centages of infection were recorded weekly for five

weaks.



Physiological and anatomical studies were made
using & split plot design with four replicates. The
two genotypes were assigned to the main plots. Split
plots were infected vs non infected plants. Each experi-
mental plet consisted of four pots. Artificial infection
was‘made 40 days from seed sowing. One week later, the
third and the fourth true leaves were taken, cleaned and
chopped into fine pieces. Two representative samples
(5-10 gm) from each treatment were analytically weighed.
The first sample was dried in an oven at 70°C for dry
matter determination. The other sample was used for

chemical analysis.

Total phenols:

Extraction of total phenols was made using 80%
ethanol. The ethanolic extract was evaporated to dry-
ness at 45°C in an oven and the residue was redissolved
with boiling distilled water. The Foelin-Dense method
of the determination of total phenols was used as de-

scribed in A.0.A.C. (1970).

Total soluble sugars:

Quantitative analysis of total soluble sugars

was based on the colour density of the sugar-phenol



sto4 reaction. The colour of solution was measured at
490 mu using Karl size colorimeter as reported by Dubois

et al (1956).

Anatiomical studies:

The artificially infected leaves of cucumber
plants in each cultivar were taken for anatomical
studies. Portions of leaf spots of the infected
leaves were fixed in F.A.A. for 24 hours, deh&drgted
through increasing the value of ethyl alcohol, filterated
and embded in paraffin wax. Sections of 2u %614
thickness were cuf. These sections were stained with
safranin and light green for microscopic examination

~‘as described by Sass (1961).

RESULTS AND DISCUSSION

It is clear from Table 1. that "Poinsett" showed
a high degree of resistance regradless of the method of
infection. These results are in agreement with those of
Abou Bakr (1971) and Sitterly (1972). Results indicated
also that percentage of infedtion began to increase ten
days after infection. The highest disease development

was noticed 38 days after infection.



Table 1;..Effect of infection with Erysiphe cichoracearum
on the development of powdery mildew in "Poinsett"
and Beit Alpha" leaves during the 1977 and 1978

seasons.
Percentage of infection
Days after : 1377 1578
infection Poinsett Beit Alpha Poinsett Beit Alpha
N A Wi pdh N AiiioB - ok
10 il 3 20 20 0 3l 1520
5 7 2 2 30 30 1 2 28- 35
24 2 2 35 40 2 2 42 48
31 3 3 60 65 3 4 60 7O
38 5 5 80 85 5 5 15585
N = Nature infection A = Artificial infection

Total phenols:

Results oStained from determination of total phenols
in leaves extracts of resistant "Poinsett" and susceptible
"Beit Alpha" are presented in Table 2. It is evident that
leaves of "Poinsett" contained more phenols than that of

"Beit Alpha". There was a tendency towards increasing
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total phenols in "Poinsett" leaves following infection
but this increase was not significant. On the contrary,
total phenols'of infected "Beit Aipba" plants decreased
a8 a result of infection. Such reduction was statisti-
cally significant only in the- 1977 season. These find-
ings suggest an association between resistance and the
high level of preformed phenols in the resistant genotyps
"Poinsett". These phenols remain at a high level in
resistant genotypes following infection but decrease

in susceptible genotypes. The reduction may be due

to & parasitic action leading to a breakdown in these
phenols. These results are inaccordance with those of
Scott et al. (1957), Barnes (1961 and Hare (1966).

Table 2: Effect of infection with Erysiphe cichoracearum
on the total phenolic content of "Poinsett" and

"Beit Alpha" leaves during the 1977 and 1978

seasons¥
Percent total phenols
Genotype Mean
Non infected Infected
1977 Season
"Poinsett" 0,0500 Bb 0.0516 Bb 0.0508°
"Beit Alpha™ 0.0372 Ab 0.0113 Aa 0.02434
: 1978 Season
"Poinsett" 0.0637 Bb 0.0698 Bb 0.06688
"Beit Alpha" 0.0331 . Aa 0.0250 Aa 0.02914

% Data of each season were analized separately. Va}ues
followed by the same letter do not differ §1gn1f1cagt1y
from each other. Capital letters are used in comparing
values in columns, while small letters ars used in com-
paring values in rows at the 5% level.



Total soluble sugars:

It is clear from Table 3 that leaves of "Poinsett"
contained small amount of total soluble sugars compared
with that of "Beit Alpha". These results show that there
is a correlation between the low level of total soluble
sugars in leaves and the resistance to powdery mildew.
It is suggested that this low suger content inhibit the
development of the fungus within host tissues. - The low
sugar content of leaves has been previously reported as
contributing factor in resistance to powdery mildew of
wheat (Allen, 1942). Infection with the sfuaied fungus
leads tc¢ an increase in total soluble sugars of both
cultivars during both seasons. Such increase was si-
gnificant only in "Beit Alpha" during the 1977 seasons
From these data, it could be suggested that powdery
mildew is a high sugar disease es mentioned by Horsfall

end Dimond, (1957).



Table 3: Effect of infection with Erysiphe cichorasceasrum
on the total soluble sugars content of "Poinsett"
and "Beit Alpha" leaves during the 1977 and 1978

seasons®
Total soluble sugars¥¥
Genotype Non infected Infected liean
"Poinsett" 1.25 As 1.49 Aa e 0
"Beit Alpha" I.90% % Rg 246 *Bb 22]18%-B
1978 season
"Poinsett" 1o 32 g 1438+ s AR 1:35 A
"Beit Alpha" 1.72: Bb 1’89, Bb 1.81 B

¥ Data of each season were analized separately. Values
followed by the same letter do not differ significantly
from each other. Capital letters are used in com-
paring values in columns, while small letters are used
in comparing values in rows at the 5% level.

%¥ Data are expressed as gm sugar/100 gm dry weight.
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Figure 1: Photographs showing sections of infected
cucumber leaves.
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A. @it fifhaleaf section showing cuticle and cell
wall thickness. The infection is shown with

conidiophore and conidiospores of the fungus
(X...650).

B. Poinsett
cell wail thickness. The infeétion is shown

with conidiophore and conidiospores of the
fungus (X 650).
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Apatomical studies:

Anatomical studies in infected leaf sections of
both cultivars (Fig. 1Aand B) showed no differences
éxcept that the cuticle angd the cell wall of "Poinsett"
cells are more thicker than those of "Beit Alpha". This
character could be a factor of plant defense mechanism

against the pathogen.

It could be concluded from the previous data that

resistance to Erysiphe cichorscearum is due to physiolo-

g8ical rather than morphological factors.
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