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Potalo dextrose and mango leaf extract agar media were [ound to be
the most favourable for mycelial growth of Pestalotia spp. The optimum
temperature for growth and sporulation was 25°C. Coniinuous light promo-
ted mycelial growth and continuous darkness retarded it. The maximum per-
centage of germinated spores was obtained under intermittent daylight con-
ditions.

Germination of Pestalotia spores occurred at various stages of maturity.
The percentage of germination decreased with the increase of the storage
period in the host tissues, and after 12 months spores lost their viability
completely. Mycelia in the same infected tissues, however, were found to be
still alive and capable of producing new fructifications till 18 months. Mor-
phological characters of the fungus, and mode of spore germination were also
investigated.

INTRODUCTION

Pestalotia spp. have been isolated from spotted leaves of mango
(Mangifera indica L) for the first time in Egypt (Satour, Ibrahim,
ElAkkad 1974). Nine species have been recognized, where P. leuco-
thoés 316 and P. conigena 497 proved to be the most pathogenic isolates.

Their growth, sporulation and spore germination as influenced by
media, temperature and light were studied in the present investigation.
In addition, the viability of spores and mycelia in the diseased tissues
stored for more than one vear was also studied.
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MATERIALS AND METHODS

P. leucothoés 316 and P. conigena 497 were isolated from spotted
mango leaves collected from Inshas-Sharkiya, tested for their pathoge-
nicity and maintained on potato dexirose agar medium.

The radial growth of the isolates as recorded on 7 agar media namely
malt extract (MA), mango leaf extract (MO), potato dextrose (PDA),
Brown's (B), Czapek's (Z), Richard’s (R) and Waksman's (W). Five Petri
dishes were prepared for each variable and plales were incubated at
26°C for 7 days.

Sporulation was estimated by the determination of the amount of
spore masses, distribution on the colony, and range of their size.

Spore germination took place on sterile glass slides in Petri dishes.
The plates were kept moist by placing moistened filter paper underneath
the slide. Small holes, 6 mm in diameter, were cut in the filter papers
to facilitate the microscopic examination of the spores without removing
the slides from the plates. About 200 spores were examined at five field
mieroscope, X 160,

RESULTS AND DISCUSSION

Effect of media on radial growth, sporulation and growth characters
of Pestalotic species

Natural media showed better growth than the synthetic ones. PDA
was the best, followed by mango leaf extract, and then malt extract. The
synthetic media in descending order were Waksman's, Brown’s, Richard’s
and Czapek’s respectively. Results are presented in Table 1 and illusira-
ted by Figure 1.

Table 1

Effect of different media on the linear growth
of Pestalotia species

Mean colony diameter (mm)
after 7 days

Media
P. conigena 497 P. leucothogs 316
PDA 86 75
Malt extract agar 73 55
Mango leaf extract 80 68
Walksman's agar . 562 56
Brown’s agar 50 51
Richard's agar 24 33

Czapek's agar 10 26
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Fig. 1. Vegetative growth of P. leu

cotho€s 316 and P, conigena 497 on the
different media

With regard to sporulation and growth characteristics, remarkable
differences were observed (Table 2 and Fig. 1). P. leucotho#és did not pro-
duce spores at all on mango leaf extract and Czapek's agar media. On the
other madia, however, both species sporulated well. This may be due to
the effect of certain nutritional requirements.
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Effect of temperature on radial growth and spore germination
of Pestalotic species

This experiment was carried out on PDA medium only. P, leuco-
thoés 316 and P. conigena 497 gave the least radial growth at 8 and
35°C. No growth occurred at all at 40°C. and the optimum temperature
was found to be in the order of 25°C.

The minimum temperature for spore germination and length of germ
tube for both species was below 15°C., the maximum was 35-40°C., and
the optima for spore germination and length of germ tube for both spe-
cies was 25 and 30°C. respectively (Table 3). These results are in agre-
ment with those reported by Sarker (1960), and Tandon and Lal
(1964).

Table 3

Effect of temperature on the radial growth, spore germination and length of germ
tubes of P. leueothoés 316 and P. conigena 497 on PDA medium

P. leucothoés 316 P. conigena 497

Tempe- |~ = . i e — T 7]
rature | mean colony spore | germ | mean colony spore | germ
°C) diameter germination | tube diameter germination | tube
(mm) (%) | {mm} (mm) (%) | (mm)
8 6 0 ‘ 0 5 ' 0 [ o
15 | 46 16 |70 53 12 | 64
20 60 a8 [ 200 6l 84 ! 173
25 | 88 94 | 281 81 90 [ 231
30 a1 92 | 338 | 78 ' 81 200
35 | 8 [ 27 | a2 | 10 | 18 44
40 0 0 ‘ 0 0 0 0

Effect of light on radial growth, sperulation and spore germination
of Pestalotia species

Continuous light produced the best radial growth for both species
tested. However, allernating and intermittent light conditions proved to
be better than continuous darkness which retarded the radial growth.

With respect to sporulation, exposure to the light is required for
satisfactory sporulation. Unexposed cultures prodyced few spore masses.
Alternating light and darkness promote spore production, while under
continuous light spore production was abundant (Table 4).

In order to study the transmission of light effect within the same co-
lony, the following technique was used: PDA medium in a test tube
(25 X 1 em) with one side constriction was inoculated in the middle
with the fungus inoculum. Only one-half of the test tube was covered
wtih black paper, then the tube was exposed to continuous flurescent light

Acta Mycologica — 10



146 A. N. Ibrahim and oth.

for 8 days (Fig. 2). Results (Table 5) indicated that in both species, the
radial growth of the one-half exposed to light was faster than that of
the unexposed half. The data also indication that although light increased

Fig. 2. A tube devised for studying the effect of continuous light and darkness

g 2
on the growth and sporulation of Pestalotia spp.
1 —the tube at the siart of the experiment; notice the dark paper and the con-
striction, 2 —the tube after incubation and removal of the black paper (below
this tube a diagrammatical drawing for light ellecls)

Table 4

Effect of various light conditions on the radial growth, and spore production
of Pestalotia leucothoés 316 (A) Pestalotia comigena 497 (B} on PDA medium

Spore production

| Mean co- = S
lony dia- .
s Gy amount and size Sy
Light conditions meler PREOAR distribution
(mm) |
|| = ST s i Th I e
A| B| A B | A B
. i [ abundant:muderate distributed | .
Continuous light 82 86 as in A
s e I | 0.5—1.0 | 0.1—0.3 | in all colony
Continuous 51 63 few few | yistributed as in A
darkness 1.0—20 | 0.5—1.0 |
| | | |
i 5 11 I | ' o | R densely in |
A ternating, il 0 73 moderate moderal el center. in as in A
light and 23 h dark 0.5—1.0 | 0.1—0.5 | | i
{ zones

Iotermittent day | e . i | densely in densely in
f“e:"“ YL Cay 2 | 70 :”1"0_‘“3 B. o E“m | 75% of old 30% of old
ligh } l 0—15 | .5—1.4 | growth geowth
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the amount of spore masses, the unexposed part stimulated the pro-
duction of spore masses of larger size. These results are in agreement
with those obtained by Grover and Karve (1963) and Manda-
har (1970), but disagreed with those reported by Yusef and Allam
(1967) who stated that growth of Pestalotia was not stimulated by light.

Spore germination of Pestalotia species was retarded under conti-
nuous darkness. Alternating light and darkness, and continuous light
however, favoured spore germination, and the maximum percentage of
spore germination for both isolates was obtained under intermittent
daylight condition (Table 6).

Table 5

Effect of continuous light and darkness on the same colony of P. leucothoés 316
and P. conigena 497 on PDA medium

Continuous darkness Confinuous light
_ mean <¢o- mean co-
Species lony dia- lony dia-

spore production spore production

meter meter
(mm) (mm)

sporulation about

75% of colony. sporulation masse

P. leucothoés distributed in all

59 ore masses 98
316 e colony, 0,20-0.75 mm
wdiain, in diam.
sporulation about
;g;r of colony sporulation about
P. conigena 4 SD0TE MASSES 83 60% of colony,
497 derse: #5110 mm 0.1-0.5 mm in
in diam. diam.
Table 6

Effect of light conditions on spore germination of P. leucothoés 316 (A)
and P. conigena 497 (B) on PDA medium

Spore Length of germ
ik diti germination tube
3
Light conditions (%) (wm) B
A | B A | B
|
Continuous light 75 61 298 272
Continuous darkness 33 19 249 151
Alternating 1 h light and 23 h dark 80 72 225 174
Intermittent day light a8 8 440 306
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Viability of Pestalotia

a) Maturity of spores:

Resulis (Table 7) showed that immature spores could germinate, ho-
wever, percentage of germination was found to be less than those of
mature ones.

b) Longevity of spores:

Spores of P. leucothoés 316 were collected from dried mango leaves
stored at room conditions for various periods up to 12 months, and tested
for germination. Results showed that spore germination decreased during

Table 7

Mean percentage of spore germination of P. leucothods 316 on PDA medium

Maturity stages ‘ Germination (%)

|
Nature sporez (colored cells with long setulae) ’ 92
Immature spores (subhyaline cells with short setulae) | 78
Immature spores (hyaline cells with very short setulae) | 6l

storage. Slight reduction was observed afier one and three months of
storage (from 94 to 87 and 81% respectively). A remarkable decrease
was recorded after 6 months (19%). and spores completely lost their via-
bility after 12 months storage. A similar result was obtained with
4. cucumerine, where condiospores completely lost their viability afte
} months storage under natural conditions (Ibrahim, Abdel-Hak
Mostafa 1974).
1) Viability of the fungus within the infected leaves:

The mycelial viability was tested by placing the infected leaves in
noistened chambers. This revealed that the mycelium was present within

e Sorage leanes of MmN 15 S Aive and capaie oh produding new
acervuli on infected tissue till the end of 18 months. The [ungus altacked
the uninfected tissues of the leaves, and caused new spots. Furthermo-
re, the old acervuli produced new spore masses.

Morphological characters of Pestalotia and mode of spore germinalion:

On PDA medium, the hyphae were hyvaline, narrow, thin-walled
2-4 um in width, frequently septate, and profusely branched.

There is considerable uniformity among the structure of the frue-
tifications in vivo (Satour, Ibrahim, ElAkkad 1974), and consi-
derable variation in viiro. Pseudo-pycnidia without clear true ostioles,
formed on PDA medium (Fig. 3), were either emerged or superficial on
the medium. The spores erupted in black, moist and light of the masses.
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Spore aggregation projecting from the fruiting bodies took various
shapes, and ranged between 100 to 2000 um in diameter. Despite this
variation in vivo and vitro, the genus Pestalotin should remain as it is
in the order Melanconiales. This conclusion is confirmed by the fact
that the whole classification system of imperfect fungi is based mainiy
on fungal fruiting bodies as encountered in nature (Bisby 1953, and
Talbot 1971). The fungal conidia were formed exogenously. This is in

Fig. 3. A pseudopyenidium without true ostiole of P. leucothéos 497 formed on
PDA medium

contrast with the data of Don Ritchie (1960), who described the
endogenous conidial production.

The stages of exogenous conidial production, on PDA medium were
also observed. The tip cell of the fertile hypha increased in size and
when it reached it a typical shape and size, four septen were laid down
forming five cells. The ultimate cell to the conidium produced 2-5 ter-
minal appendages, selulae. Setulae achieved their maximum length
after the conidium had reached its full size.
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The mature conidiospores in the final form were colored, and measu-
rable characters did not show any variation with age of culiure, Gene-
rally, conidia, were fusiform, straight or rarely slightly curved, 5 cells
crowned with 2-5 simple setulae. The terminal cells were hyaline, while
the intermediate cells were variably colored, contrasted or strongly con-
trasted. The upper two of the intermediate cells were brown to black,
while the third is light brown. The spore pedicels were hyaline, simple,
attached to the base of the conidia. Conidial biomeiric measurements
were essential to identify the species.

Fig. 4. Stages of spore germination of Pestalotia leucosthéos 497

1—the basal dark colored cell become more spherical in shape, 2 — the germ tube
pushed out, 3, 4—the germ tube elongates rapidly, and 5, 6—the germ tubes
branched at once

In water culture, the fungus formed well-terned, gelatineous black
spore balls, 750-2000 pm in diameter. In contrast, the fungus did not
produce well-developed mycelia in this culiure.

Spored germinated always from the basal dark colored cell. This cell,
swelled and became spherical, the wall burst, then one germ tube with
lighter color pushed out. The germ tube enlarged and branched, someti-
mes, branched as soon as it appeared (Fig. 4).
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