II EPIPHYIOIOGY 10.

A SOURCES OF INOCULUM

Le INTRODUCTION

Under Australian conditions Kiely (1949) showed that the
first infections were established in the early stages of
fruit development, shortly after petal-fall until approximately
5 months later. These infections survivé in a latent form
in the outer tissues of the flavedo until the onset of warm
weather the following spring when the fruits mature.

Earlier Australian workers accepted that these latent
infections were initiated by-pycnidiOSpores, produced upon
black spot lesions of affected ripe fruitse. This view was
based on considerable circumstantial evidence, since the

time of lesion development on mature fruit coincided with the
time of fruit setting in Australia. [Furthermore, new lesions
continued to develop on apparently healthy mature fruit,
hanging on the trees during the subsequent 3 to 4 months
after blossoming. This period of lesion development
coincided with the period during which the following season's
young fruit, which was also hanging on the trees, were
susceptible to infection. Kiely (1948) proved, however,
that the removal of diseased fruit, prior to blossoming,

did not.reduce the severity of the disease the following

Seasoll,

Kiely examined dead wood and twigs on the trees with
negative results but found numerous pycnidia and eventually
perithecia of Guignardia citricarpa on dead leaves under the
trees. It is difficult to judge to what extent Kiely was
influenced by the work of Frey and Keitt (1925) and Keitt
and Jones (1926) on Venturia inaequalis (CKe) Wint,,but he
was evidently aware of these publications and he saw the
similarity between the life cycles of the two organisms.

The fact is that Kiely considered ascospores on dead lsaves

as the most impartant source of inoculum.

Sueda (1941) and Schiiepp (1961) believed that the
fungus spread from infected stems into fruit tissues and

that subsequent activity of the fungus lead +to lesion

development.
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Enough information is now available to assume that
infection of fruit may be caused by ascospores or pycnidio-
spores or by mycelium (systemic infection). It is accepted
that ascospores are more important than pycnidiospores or
mycelium under most circumstances, but it would be wrong to

ignore other sources of inoculum in investigational work.

Wager (1952) inoculated smooth lemon trees with ascospores
from dead leaves and another lot with pycnidiospores from
ripe fruits, About 9 months later typical black spot lesions
were observed on young leaves which appeared at the time of
the inoculation. In a similar experiment Wager also produced
fruit lesions., The infected material with wlhich these trees
were inoculated was placed in wire baskets over the troes. 1t
ig also known that dead lecaves may hafbour large numbers of
pycnidia (Kiely,1948). The fact that Wager found ascospores
on the dcad leaves with which his inoculations werc carried
out did not rule out the possibility of the presence of
pycnidiospores. There is therefore, a certain factor of
doubt about these results. Ascospores were not yet found on
fruit, and Wager therefore proved, like Kiely (1948) that

pycnidiospores causel infection.

A survey of the sources of inoculum was undertaken at

Letaba Estates during the course of these studies.

2. OCCURRTNCE OF PYCNIDIA

Pycnidia, containing typicai pycnidiospores were found
in large numbers on dead lcaves under the trees throughout
the year but were more abundant during the summer months.
These fruiting bodies were mostly found on leaves from onec
month to three monthe after the lcaves dropped and developed
in greater nurbers on old leaves than young leaves when
picked and exposed to natural conditions on the ground in
orchards. Pycnidia also developed sooner and in greater
numbers when leaves dropped during the period from October

to March. Those are the hottest and rainiest months of the

years.

Pycnidia were observed in black spot lesions on out-
of- scason and in- scason fruit throughout the year shortly
after tho lesions appoared. This aspcct was alrecady de-

scribed by Kiely (1948), Wager (1952) and Calavan (1960).
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On 17th December, 1959 a dead twig of about 3 to 5 mm.
thick was picked from an 0ld healthy Valencia trece on which
pycnidia were found. These pycnidia were isolated with a
sharp necdlc and oxamined microscopically ~ftcr they were
flattened between two glass slides. ive of these pycnidia
contained spores, which were identical 10. pycnidiospores of
P. citricarpa. Efforts to grow cultures from these spores

on PeDeAo—medium failed,

Large. numbers of twigs were examined after this but the

pycnidia of Phoma citricarpa were not seen again on twigs

on trces. It is possible, however, that pycnidia are more

prevalent in certain years on dead twigs and fruit stalks

on the trees than this rccord indicates,

On dcad twigs on the orchard "floor" pycnidia with
pycnidiospores were found twice. The first twig with
pycnidia was in an advanced stage of decay and was covored
by lecaf littcr undér an old Valencia trec. These pycnidia
were found in large numbers, grouped together in patches of
about 5 cm. in diameter. Fruiting bodies of Diplodia
natalensis were also prevalent, but did not occur amcng the
pycnidia of Phoma citricarpa. This obscrvation was made on
15th January, 1960,

| The second twig with pycnidia was found on 19th March,
1960 in the same orchard. This twig was as thick as a

poncil and was coverecd with grass and other weeds. The
pycnidia were not groupecd together but were scattered over the
bark surface between pyenidia of Diplodia and fruiting bodies

of other fungi.

Schiiepp (1961) also mentioned that pycnidia of Phoma

citricarpa were found on dead twigs.

3. OCCURRENCE OF PERITHEUCIA

a, Citrus

During the course of these studies, hundrcds of twigs
picked from old and young trecs as well as twigs which were
collected from the ground, were examincd for perithecia.

Results were negative exccept oncee.
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A dead twig was collccted under old Valencia trees on
plot 786 at Letaba Estates on 2nd February, 1960, on which

altogether 8 perithecia with ripe ascospores were found.

More perithecia-like structures were found but they
contained no spores. It was possible that spores had

already becn released.

The perithccia which contained spores were isolated
with a sharp necdle, crushed between two glass slides and
compared with perithecia and spores of Quignardia citricarpa

from dry lcaves. No differences werc observed.

An intensive investigation was carried out on dead
twigs in this particular orchard and others, but results

remainced negative.

It is possiblc that pycnidia and perithecia of G. citri-
carpa occur more frequently on dead branchos or twigs on trees
or under trees than our rccords suggest, but they are difficult
to detcct. At Letaba, dead twigs are usually covered with
fruiting bodies of Colletotrichum spocies, Diplodia and other
fungus species. This makes an identification of perithecia

and pycnidia of G, citricarpa most difficult.

+b. Other Hosts

Kiély (1948) discovored the perithecial stage of
Guignardia citricarpa in Australia and Wager (1952) was tho
first to obscrve perithecia in South Africa on dead clitrus
leaves., Another notoworthy observation by Kiely was that
perithecia of G. citricarpa occurred mnot only on citrus
leaves but also on leaves of many other plant 5pecies% such
as Telopca speciossima, Smilax sustralis, Syncarpia laurifolia,
Ccratopotalum iferum, Callistcomon lanccolatus, Dendrobium

speciosum, and Camcllia japonica.

Latent infoctions were also found in the lcaves of

Magnolia, Illex, Rubus and Amygadalis species.

Wager (1952) reportcd that pycnidiospores were found
on leaves of Bucalyptus species after they were subjected %o
the wilting treatment doscribed by Kiely (1948). Wager
also reportod that ascosporss were found on dead leaves of

Smilax kraussiansa,
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