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ABSTRACT

Natural infection with crown canker {(Cc) and root rot (Rr) was observed
on apple trees and seedlings grown in different locations. Isolation trials
from collected disecased samples yielded many fungal isolates.
Phytophthora cactorum (Pc) isolates were found to be the most dominant
oncs. Pathogenicity tests of cight Pc isolates on MM 106 and Malus
raotstocks revealed that they were all pathogenic and both isolates No. 1
and No. 3 were the most virulent, therefore they were used in the
following experiments. The tested two Pc isolates caused infection to
both apple and pear seedlings. Gradual increase in the inoculum level of
the two tested isolates caused also gradual increase in Cc and Rr severity.
Severity of Cc and Rr gradually decreased by the increase of rootstock
age. The highest Cc¢ and Rr severitics were recorded on MM 106
rootstocks grown in clay soil, while the lowest infection was observed cn
rootstocks grown in soil consisted of 4 sand and 1 clay. Regarding natural
soil, the highest infection occurred on rootstocks grown in loam soil.
Meanwhile, the lowest infection was recorded on rootstocks grown in
clay loam soil. Severitiecs of Cc and Rr were gradually decreased by
increasing irrigation intervals. All the used eight Pc 1solates were able to
grow on the tested eight solid media. The best media were com meal agar
and potato agar, while both carrot agar and tomato agar media were the
least suitable. Maximum mycelial weight was obtained when corn meal
medium was used foilowed by oat-meal, potato and carrot media. All Pc
isolates failed to form any sporangium on oat meal agar medium and
maximum production was achieved by isolates No. 1, No. 3 and No. 4 on
onion agar medium. Moreover, all (Pc¢) isolates failed to form any
oospore on both oat meal and corn meal agar media, with the exception
of isolate No. 5 when grown on comn meal agar medium. All Pc isolates
can grow at 10-30°C, while four of these were able to grow at 35°C on
oat meal agar medium. Enzymatic activities of the tested Pc isolates
revealed that PG enzyme activity was increased within 15 minutes. This
increase was further recorded afier 30 minutes with the exception of
isolates No. 1 and No. 3, which recorded their maximum increase after 15
minutes. Moreover, great fluctuation was recorded for PME activity by
the tested Pc isolates. Furthermore, in most cases Cx activity differed
among the tested 150 ates with the exception of isolate No. 8 which no Cx
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activity. Root exudates of both MM 106 and Malus rootstocks caused
significant reduction to the linear growth of the tested Pc isolates.
Morcover, root-exudates of MM 106 rootstock were less efficient in this
respect compared with those of Malus rootstocks. Root exudates of MM
106 rootstock contained more amounts of sugars and amino.acids, while
Malus rootstocks contained more amount of conjugated and total
phenolic compounds. Both isolates (No. 1 and No. 3) of Pc were able to
survive in different soil types for at least 24 months. Genetic relationships
among different isolates were successfully utilize molecutar (protein and
DNA-based) markers. Isolate as well as trait-specific markers were also
detected for some isolates and traits indrwcating the efficiency of using
molecular tools in discriminating different isolates.

All 1solates of genus Trichoderma were more antagonistic to Pc isolates
than isolates of genus Epicoccum, while both isolates of actinomycetes
were of low antagonistic action, Considerable reduction in Cc and Rr
severities (1solates No. | and No. 3) was attained by the used antagonistic
microorganisms. All the three used fungicides caused significant
reduction to both the linear growth of all Pc isolates and the infection
with isolates No. 1 and No. 3 of Pc.

Key words: Apple, crown canker, root rot, P. cactorum, fungi, chemical control

and biological control.
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INTRODUCTION

Apple (Pyrus malus L1.) is considered an economical
dicotyledonus fruit trees grown in many Egyptian Governorates. The
total area of apple trees cultivated in Egypt reached about 70,474
feddan during 1997. This area, however, was reduced to 64,000
feddan during 1999 (Ministry of Agriculture, Statistic Dept., ARC
1997 and 1999).

The most important apple rootstocks grown in Egypt are MM 106
and Malus. Also, there are other rootstocks such as MM 111 and

Balady which are less important or rarely used.

Phytophthora cactorum (Lebert and Cohn) Schroter, and less
frequently P. syringae (Klebahn) were the only fungal species
reported as causals of crown, collar and root rots of apple (Harrs,
1991). However, P. cactorum is world wide distributed (Anon, 1984).
In addition, there are some other species belonging to the genus
Phytophthora, i.e. P. megasperma, P. camivora and P. drechsleri have
. been reported to be associated with the root rot of apple; in various

regions of the world (Harris, 1991).

The disease prevails in several apple orchards, especially, in the
Northemn region of Egypt. The main causal fungus was successfully
isolated from different diseased apple trees, purified and identified as

Phytophthora cactorum.

Based on the available literature, this 1s the first report on the
occurrence of apple crown canker and root rot in Egypt caused by P.

cadctorumn .



The main objective of the present study was to determine some
pathological aspects of the crown canker and root rot disease of apple
and their casual organisms. Further investigations were carried out in
order to study some factors affecting disease incidence in the
rootstock stage. Extensive physiological studies were carried out
regarding hyphal growth and sporangial and oospore formation. The
present study was also extended to determine enzyme activities of the
fungal isolates, effect of root exudates on growth of the fungal 1solates
and chemical constituents of root exudates. Electrophoretic detection
of protein patterns by SDS-PAGE and RAPD analysis was employed
to differentiate between the different isolates of Phytophthora
cactorum as well as to detect markers linked to some pathogenic and
physiological traits of the fungus. Also, the potential of controlling the
disease by biological means (antagonistic fungi and actinomycetes)

and. chemical compounds was investigated.



