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Pestalotia Fruit Rot on Strawberry

Plants in Egypt
E.M. Embaby

Plant Pathol. Dept., Nar. Res. Centre, Cairo, Egvpt.

solation from strawberry rotted fruits cvs Tamar and Yael

{Fragaria x ananassa Duch.) which were collected from Ismailiva
governorate, Egypt, in two different periods during 2006-2007
agricultural season yielded 387 fungal isolates betonging to four
fungal genera. Most fungi isolated from severe infection were
identified as. ie. Alternaria sp.. Botrtis cinerea, Pestalotia
longisetula,  (Pestalotiopsis  sp.} and  Rhizopus  stolonifer.
P. longisetula occurred at higher frequency than others. Pathogenicity
test was confirmed with P. lengisetula. It exhibited a virulent fungus
under field condition causing fruit rot and severe damage especially
under fow temperature and higher humidity (RH} as well as rain and
cool season{s). Cultivar Yael was more susceptible to infection than
cv. Tamar. Pathogenicity test of P. longisetula on different hosts
indicated that the fungus had great ability to infect apricot. peach.
guava and tomato fruits causing fruit rots. Ripe and mature fruit stage
was the most susceptible to infection with P. fongisetula than the
pre-mature stage.  Also. iefection increased as the time period of
incubation under higher humidity was increased. P. longisernla reduce
some properties of strawberry fruits, Moreover, reduced mature stage
was the most reduction percent than pre-mature stage in both fresh
weight as well as total soluble solids (TSS). It reduced 7.75% of fresh
weight in mature stage. but decreased 0.85% of fresh weight in pre-
mature stage. Also. P. longiserulfa decreased significantly the total
soluble solids (TSS) content of infected strawberrv rotted fruits.
Decreasing total soluble selids (TSS) was increased by increasing the
time of incubation.

Keywords: dlternaria sp.. Boirvtis cinerea, Fragaria X ananassa.
fruit rot, Pestalotia longisetula and Rhizopus stolonifer.

Strawberry (Ffragaria x ananassa Duch.) has been widely cultivated in Egypt.
It is one of the most important vegetable crops for local consumption and
exportation. 1t is cultivated in at least five governorates, /e Kalubiya, Ismaitiya,
Sharkiya, Behira and Menofiya. Fruit rot disease caused by fungi is one of the major
problems to strawberry cultivation and production reducing their gquantity and
quality and causing economic losses in field, at harvest time, during marketing and

exportation,

Alternaria  spp., Aspergillus spp., Botrytis cinerea, Rhizopus stolonifer,

Rhizoctonia solani,

Phytophthora cactorum, Fusarium spp., Penicillium spp. and

Sclerotinia sclerotiorum are the most fungal isolates causing strawberry fruit rots in
Faypt (Khafagi, 1982; Tadrous, 1991 and Tarek, 2004).
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Most species of Pesralotia are plant pathogens (Zhu er @/, 1991 and Zhang
et al, 2003). Studies on Pestalotiopsis diversity in china has revealed about 120
pathogenic and saprobic species with some new (Bhardwaj er al., 1998, Chen et al.,
2002 &2003; Wang et af., 2002 and Zhang er al., 2003). Pestalotiopsis is a species-
rich genus occurring as pathogens, endophytes and saprophytes (Jeewon et al.,
2004).

Pestalotia rot of stored strawberry fruit, caused by P. longiseruia Guba, was first
noted in lIsrael, where it was considered insignificant as long as strawberry
production was confined to the cool season,.( Howard, 1973, Howard and Albregts,
1973; Lokesha and Shetty, 1993: Mass, 1998; Shitole er of, 2000 and 2001 and
Camili er @, 2002), Embaby (2007) identified Pestalotia rot of strawberry fruit in
some commercial plantings of ¢vs. Tamar and Yael in Ismailiva governorate, Egypt
as first record under rainy condition.

Pestalotia rot of strawberry fruits caused by P. longisetula Guba. was first
recorded in Israel (Howard, 1973); USA Howard and Albregts, (1973} ; then in India
{Shitole er al.. 2000). Pestalotia sp. has been reporied as the causal agent of
strawberry leaf spot disease in India (Bose, 1970). and in Brazil {Camili e af,
2002). In USA it causes a cortical decav of petioles and stolons of strawberry (Royse
and Ries 1976) and has been isolated from diseased strawberry root in China (Zhu er
af., 1994),

This study was conducted to isolate and identifv the pathogen(s) of strawberry
fruit rot and to evaluate the susceptibility of some plant species to virulent isolate of
P. longisetula as well as the effect of infection on some fruit properties.

LY

Materials and Methods

i- Fruit samples:

Naturally rotted fruit samples. either of cvs. Tamar or Yael of strawberry
cultivars, were collected from different localities of lsmailiva governorate during
2006-2007 seasons. Diseased fruits shovsing various types of rots staried with
watery surface lesion covered with fluffy white mould. grev- white or brown,
discotoured, softening and collapsed fruits.

2- Isolation, purification and identification of the causal organisms.

Rotted fruits of strawberry cvs. Tamar and Yael were rinsed several times with
sterilized water, surface disinfected by 70% ethanol, air dried and cut into small
pieces. These parts were cultivated in sterilized Petri dishes contained PDA medium
and incubated at 23+2°C for 3 days as mentioned by Chang et ai. (1998). The
growing fungi were isolated and purified on PDA using the hyphal tip or single
spore technique then transferred on PDA slants and kept at 5°C for further
studies, lsolated fungi were identified in the Plant Pathol. Dept.. National Res.
Centre, Egvpt, according to Gilman (1957); Barnett and Hunter (1972). Also,
culture characteristics, light microscope {LM) and electron microscope {(EM) were
used to verify the identification of P. longisetuia.
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3- Pathogenicity test:

Apparently healthy fruits cv. Yael at the commercial mature stage were surface
sterilized by 70% ethanol, washed several times with sterilized water then dried and
inoculated by a suspension of Pestalotia longisetula (10°CFU/ml) Chang et al.
(1998) by using a sterile syringe. Fruits were incubated in glass moist chamber with
90-100% RH at 23+2°C according to Chang et afl. (1998). Four replicates were used,
while contrel treatment was injected with sterilized water only and the causal was
reisolated again from diseased fruits.

4- Host range of P. longisetula:

Fruits of apricot (Prunus armeniaca L.), peach (Prunus persica L.) from family
Rosaceae; Guava (Pisidium guajava 1.) family Myrtaceae; tomato (Lycopersicon
esculentum L.) family Solanaceae and bean pods (Phaseolus vulgaris) family
Fabaceae (Legumes) were inoculated as mentioned before by a suspension of
P. longisetuia in order to study the pathogenic capability of £. longisetula on these
fruits, Other groups were inoculated with only sterilized water as a control. Three
replicates were used for each host. All tested fruits were incubated at 23+2°C and
90-100 RH (Change ef al., 1998) for 3-7 days.

5- Suscepribility of different mature stages to infection:

Apparently healthy mature and pre-mature strawberry fruits, cv. Yael were
surface sterilized and inoculated as mentioned with P. longiserula then incubated at
23x2°C with 90-100% RH. Infection percent (rotted fruits) were calculated and
recorded in both mature and pre-mature fruits after 2, 4 and 8 days.

6- Effect of P. longisetula on some fruit properties:

The effects of P. longisetula on fruii quantity as yield losses in fresh weight (g)
were calculated after § days from inoculation. Also fruit quality of the strawberry
fruit were studied in vitro. Strawberry fruits were surface sterilized, then inoculated
with 1 x 10* spore suspension of P. fongiserula (Change et al., 1998)and other fruit
were left with out inoculation as a contrel. Clear juice was used to measure total
soluble solids percent (TS55%) by using a hand refractometer after 2, 4 and 8 days
from inoculation in both the inoculated and un-inoculated strawberry fruits
according to (Helrich, 1990),

Results

1+ Isolation and identification of the causal organisms:

Rotted Swrawberry fruits collected from Ismailiya governorate at two different
periods (each period 3 months) with two different cultivars (Tamar and Yael)
.yielded 387 fungal isolates. Fungal frequency was tabulated in Table (1). Data show
that, four fungal genera were associated with strawberry fruit rot. These fungi were
identified as Afternaria spp, Botrytis cinerea, Rhizopus stolonifer and the new
recorded fungus P. Jongiserula (Pestalotiopsis) . On the other hand, P. longisetula
was the most frequent in both periods and occurred at 32.30% frequency foliowed
by B. cinerea which recorded 28.42%. Data also show that moderate frequency was
recorded with R. stolonifer 22.48% and Alternaria spp. was less frequent and

Egvpt. J. Phvtopathol., Vol. 35, No. 2 (2007)
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Table 1. Fungal Tfrequency of strawberry rotted fruits in two different periods
during 2006/2007 season

F.P. S.P.
. Total
Fungal isolate. cv. Tamar | cv. Yael lcv. Tamar| cv. Yael

TC| % |TC! % |TC| % |[TC| % |TC| %
/- Pestalotia longiserula 25 12631 70 B6.00 10 [14.2% 20 20.62 125 |32.30
12- Alternariv spp. 40 4211} t0 {8.00] 5 [7.14] 10 )10.31] 65 |[16.80
B- Bourvtis cinerea 20 [21.05) 20 j16.000 30 B2.86 40 A1.23 110 [28.42
H- Rhizopus stolonifer 10 110.53] 25 R20.000 25 B5.71 27 27.84 87 [22.48
Total 095 | 100 11251100 70 1100} 97 100|387 | 100

Yo 24.55, - PB2.30 - [18.09 - Ps.0d - | 100] -

F.P.=First period (Nov-Jan) | 5.P.=Second pcnod (Feb.-April}, T.C.= Total No. of isolales.

occurred at 16.80%. Data also show that, the occurrence of strawberry fruit rot in the
fiest period recorcded higher fungal frequency than the second period. Also, cv. Yael
was harboured higher frequency than ¢v. Tamar.

2- Pathogenicity test: :

Pathogenicity of P. longisetula cause severe damage in both strawberry cu!nvars
Cv. Yael was more susceptible to P. longisetula than cv. Tamar (100% and 90%,
respectively).

3- tdentification of P. fongisetula (Pestalotiopsis):

P longiserulahas a white aerial mycelium which is more branched and produced
numerous acervull especially .in old culture Fig (la). Fig (1b and ¢) shows clearly
septate conidia 3-5 cells the conidia had single appendages with 2-3 branches with
typical morphology, characterizing the anamorph genus P. longiserula. Based on
symptoms Fig. (2); cultural characteristics and morphological studied by using light
microscope (LM} as well as electron microscopy (SEM), pathogenicity test (Fig 3)
and available literature, the pathogen was identified as P. longisetula This genus
was classified in Coefomycetes, Deuteromycoting, but the new classified of genus
Pestalotia in - Phylum:  Ascomycota, Class:  Ascomycetes, Subclass:
Sordariomycetidae, Order: Xylariales, Family: Amphishneriaceae, Coelomycetous
anamorph. (wwiwv.indexfungorum.org.).

4- Symptoms: .

Small [esions appeared on coliected roteed strawberry fruits Fig. (2). The fungus
develops in this lesion and covering several cms. This may lead to almost complete
coverage of fruit under cool rainy conditions and/or under storage in refrigerator.
In some cases, the central white area enlarged but remained dry and may be slightly
sunken. in white aerial mycelia developed around the central area draplets of liquid
containing spores were scattered over the fungal mycelium Fig. (3); while in others,
numerous acervuli erupted through the epidermis and apart of fruit they appeared

black.

Fovpt. J. Phptopathol., Vol 35, No. 2 (2007)
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Fig. 1. Oldest culture of Pestalotia longisetula numerous of black acervuli (a);
white aerial mycelium of which is more branched(b); conidia under
LM 400X (c) and septa conidia 3-5 cells and conidia had a single with
2-3 branches by SEM 1600 X (d).

Fig. 2. Fruit rot symptoms, natural infection a, b, and c¢; artificial infection (d).

fa

Fig. 3. Reaction of some host plants inoculated with Pestalotia longisetula
(Pestalotiopsis): Tomato (a); Apricot (b); Guava (c¢) and Peach (d).

Egypt. J. Phyvtopathol., Vol. 35, No. 2 {2007}
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5- Host range:

Five plant species belonging to four families were tested for their reaction to
Pestalotia longisetula isolated from strawberry fruit rot. Results of this reaction are
recorded in Table (2) and Fig. (3). Four hosts were found to be infected and show rot
symptoms, The infection zone was covered with white mycelial growth.
Meanwhile, bean pods were not infected as no symptoms were obtained. The
pathogen was able to attack apricot, peach, guava and tomato fiuits. Percentage of
infection increased by increasing the time of incubation. Disease severity appeared
at different degrees according to plant species where tomato was attacked by 83.33
and 100% followed by peach by 66.67% and 100%, guava by 16.67%, 50.0% and
83.33% and apricot by 16.67%, 33.33% and 83.33%. Meanwhile, bean pods
remained healthy (no symptoms).

Table 2. Host range and reaction of fruits of some plants inoculated with
P. longisetula

Host Infection (%) after
(days)

English name Scientific name Family 2 4 8
1- Apricot Prunus armeniaca L. Rosaceae  [16.67 { 33.33 | 83.33
2- Peach P. persica L. Rosaceae  {66.67 [100.00 ) 100.00
3- Guava Pisidium guava L. Myrlaceae |16.67 | 50.00 ) 83.33
4- Tomato Lycopersicon esculentum L. | Solanaceae {83.33 {100.00}100.00
5- Bean Phaseolus vulgaris L. Fabaceae 00 | 00 0.0

6- Susceptibility of fruit maturity stages:

Susceptibility of strawberry fruits at pre-mature and mature stages were tested
for infection with P. longisetula after2, 4 and 8 days from incubation. Percentages of
rotted fruits are recorded in Table (3). Data show that, the mean percentages of
infection of the pre-mature fruits were less than in the mature ones: It was zero,
27.78% and 50.0% infection percent after 2, 4 and 8 days, respectively. On the other
hand, the highest infection percent was recorded in mature fruits. It recorded
44.44%, 83.33 and 100% at the three intervals, respectively. Increasing infection
percent in pre-mature fruit stage from zero to 50% depends on the progress in fruit
maturity during incubation for 8 days.

Table 3. Susceptibility of maturity stages for P. longisetiila infection

- 4 of incubation (da % Reaction / stage

Period of incubation (days) Matare S—
2 44.44 00.00
4 83.33 27.78
8 100.00 50.00

Egypt. J. Phytopathol., Vol. 35, No. 2 (2007)



PESTALOTIA FRUIT ROT: A NEW DISEASE ON STRAWBERRY.... 105

7- Effect of P. longisetula on fresh weight of sirawberry fruits.

Effects of P. longisetula on strawberry fruit were studied in both mature and
pre-mature stage. The reductions in fresh weight are shown in Table (4). Mature
stage exhibited higher reduction percent than pre- mature stage. P. longisenla
decreased 7.75% of fresh weight in mature stage of strawberry rotted fruit and
0.83% in pre- mature stage as yield loss.

Table 4. Effect of P. longisetula on fresh weight of strawberry rotted fruits cv.
Yael after 8 days from inoculation

.
Fruit stage Fresh weight (g)
H I L= H-I %D
Mature 326.40 301.11 25.25 7.73
Pre-mature 298.77 296.22 2.55 0.83
H= Healthy 1= Infected L =Loss D= decreasing

8- Effect of P. longisetula on toral soluble solids (TSS):

The effect of P. longisentda on total soluble solids (TSS) was studied in both
mature and pre mature stage afier incubation intervals { 2,4 and 8 days). Data
recorded in Table (5} show that, P. longiserula decreased significantly the total
soluble solids (TSS) content in infected strawberry rotted fruits. Mature stages
showed reduction percent than pre-mature stage. Decrease in total soluble solids
(TSS) was more pronounced by increasing the period of incubation. The percentages
of decrease wera 62.56%, 67.43% and 88.61% after 2, 4 and 8§ days, respectively in
mature stage and 52.21%, 61.47% and 71.32% in infected pre-mature fruits in the
same intervals, respectively.

Table 5. Effect of P. [ongisernla on totat soluble solids (TSS) of strawberry
rotted fruits

. Mature stage “ Pre-mature stage
Period/day
TSS Decrease (%) TSS Decrease (%)
2 days 437 62.56 3.23 52.21
L 4 days 1.50 67.45 2.62 61.47
{ 8 davs 137 88.61 195 71.32
| Healthy (control) 11.67 | - 6.80 -
TSS : Total soluble solids
L.S.D. 5% for TSS (a) Treatment (b) (axb)
0.399 0.564 0.798

Egvpt. J. Phviopathol., Vol. 35, No. 2 (2007)
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Discussion

Strawberries (Fragaria X ananassa Duch.) have been widely cultivated in Egypt.
It is one of the most important vegetable crops for local consumption and
exportation. Fruit rot disease caused by fungi is one of the major problems to the
cultivation and production which reduced quantity and quality of strawberry
productivity causing yield losses, at harvest time, during marketing, transportation
and exportation.

Isolation from strawberry rotted fruits collected from Ismailiya governorate at
two different dates from two different cultivars, ie. cvs. Tamar and Yael yielded 387
fungal isolates belonging to four fungal genera. These fungi were identified as
Alternaria spp.. Botrytis cinerea, Pestalotia (Pestalotiopsis) longisetula and
Rhizopus stolonifer. Similar results were obtained by Howard (1973); Howard and
Albregts (1973); Khafagi (1982); Tadrous (1991); Mass (1998) and Shitole er al.
{2000 & 2001). Frequency of the isolated fungi was higher in the first planting than
the second planting. Cultivar Yael was the most frequent in the first planting than
the second planting. P. Jongisetula showed higher frequency than the others
followed by Botrytis cinerea. Rhizopus stolonifer was moderately frequent, while
Alrernaria showed least frequent. Pathogenicity was confirmed on strawberry fruits.

. Pestalotia species were identified based on their morphological characters
(Guba, 1961 and Nag 1993). It includes approximately 220 published names
(www.indexfungorum.ory). Many of these were established based on slight
morphological differences and host affiliation (Jeewon er af., 2004),

It was virulent causing fruit rot and severe damage especially under low temp.
and higher humidity as well as rainy and cool conditions. Also, pathogenicity test
proved that cv. Yael was the more susceptible than cv. Tamar. Howard (1973);
Howard & Albregts (1973) and Embaby (2007) reported that, P. jongisetula was
isolated from strawberrv fruit rot lesions. Rot lesions similar to those developed
appeared on inoculated surface sterilized fruits.

Five plant species belonging to four families were tested for their reaction to
P. longisetula isolated from rotted strawberry fruits. All host plants except bean
were susceptible and showed rot symptoms. P. longisetula was able to attack
apricot, peach, guava and tomato fruits. The severity of infection was increased by
increasing the time of incubation period. Similar results were obtained by Hossain &
Meah (1993); Sun & Cao (1993); Tsay (1993); Pandy er al. (1994); Badyal (1994)
and Monthei (1998). Susceptibility of strawberry fruits to pre-mature and mature
stage (s) to P. longisetula exhibited that, the main percentage of infection of pre-
mature fruits was less than that of the mature ones. These confirmed the results
reported by Howard (1973), Howard & Albregts (1973), and Shitole ef a/. (2000 &
2001). P. longisetula reduced fresh weight of strawberry rotted fruit. Mature stage
exhibited higher reduction percent than the pre-mature one. Also, P. longisetula
decreased significantly the total soluble solids (TSS) content of infected strawberry
rotted fruits. Mature stage was the most reduction percent than the pre-mature one.
Rate of decreasing total soluble solids (TSS) was increased by incubation period,
as reported by Dubey (1995).

Egupt. J. Phytopathol., Vol. 35, No. 2 (2007)



PESTALOTIA FRUIT ROT: A NEW DISEASE ON STRAWBERRY.... 107

Ackonowledgements

Deep thanks to Dr. Abdou Mahdy M. Mahdy, Prof. of Plant Pathology and Vice
Dean of Fac. of Agric.,, Moshtohor, Benha Univ. for community services and
environmental affairs, Dr. Moustafa Helmy, Prof and Head of Plant Pathology
Dept., Fac. of Agric., Ain Shams Univ. and Dr. Stanley Freeman, Prof. of Plant
Pathology in MERC Project for their helping in the identification of the isolaed
fungus and for revising the manuscript. Also, many thanks to Dr. Mohamed Emam
Ragab, Prof. of Horticulture Dept., Fac. of Agric. Ain Shams Univ. and Head of
Strawberry and Non-Traditional Crops Improvement Centre and MERC Project as
well as Khaled A. El-Dougdoug, Prof. of Microbiology Dept., Fac. of Agric., Ain
Shams Univ. for providing facilities.

References

Badyal, K. 1994. New fruit rot diseases of tomato. Mardas Agric. J., 81: 350-351.

Barnett, H.L. and Hunter, B. 1972, Hlustrated Genera of ]mperjéc! Fungi. Burgess
Publishing Company, USA. 24lpp

Bhardwaj, L.N.; Ved-Ram and Sharma, G.K. 1998. Management of foliar diseases
of strawberry. Plant Dis. Res, 13: 169-171.

Bose, §.K. 1970. Diseases of valley fruits in kumaon {E11), Leaf- spot disease of
strawberry progress. Horticidture, 2: 33-35.

Camili, E.C.; Carbonari, M. and Souza, N.L. 2002. Characterization of
Pesta!ouops:s longisetula and its pathogenicity in strawberry, Summa.
¢ Phytopathologica, 28: 213-214,

Chen, Y.X.; Wei, G. and Chen, W.P. 2002. New species of Pestalotiopsis.
Mycosystema, 22: 316-323.

Chen, Y.X.; Wei, G:; Chen, W.P. and Liu. Z.H. 2003. Three new species of
Pestalotiopsis in China. J. Agric. and Biol. Sci., 22: 1-4.

Chang, T.; Lim, T.; Chung, B. and Kim, B. 1998. Studies on cultural characteristics
Pestalotiopsis theae causing 'leaf blight on oriental persimmon tree. Korean J.
_ Plant Pathol., 13: 232-238.

Dubey, B.R. 1995, Post infection.changes in ascorbic acid content of guava fruits
infected with Pestalotia psidit. J. Res., Birsa Agric. Univ., 7: 147-148,

Embaby, E.M. 2007. First Record of Pestalotia rot on Strawberry plants in Egyp't‘
Egypt. J. Phytopathol., 35: 89-90 (Note 2),

Gilman, J.C. 1957. 4 Manual of Seil Fzmga The Collegiate Press Inc., Ames, lowa
USA, 392pp.

'Guba, E.F. 196t. Monograph of Monochaeta and Pesta!oua Harvard Umversny
Press, Cambridge, Massachusetts, USA,

Egvpt. J. Phvtopathol., Vol. 35. No. 2 (2007)



108 E.M. EMBABY

Helrich, K. 1990. Official Methods Analysis of the Association of Official Analytical
Chemists 15™ Ed., Published by the Association of Official Analytical Chemists.
Inc. Virginia, USA, pp. 1059-1061.

Hossain, M.S. and Meah, M.B. 1993. Prevalence and control of guava fruit
anthracnose. Tropical Pest Management, 38: 181-1835.

Howard, C.M. 1973. Strawberry fruit rot caused by Pestalotia longisetula.
Ibid, 63: 443.

Howard, C.M. and Albregts, E.E. 1973. A strawberry fruit rot caused by Pestalotia
longisetula. Phytopathology, 63: 862-863.

Jeewon R.; Liew E.C. and Hyde K.D. 2004. Phylogenetic evaluation of species
nomenculture of Pestalotiopsis in relation to host association. Fungal Diversity,
17: 39-55.

Khafagi. Y.S. 1982. Studies on fruit rot diseases of strawberry in ARE. M.Sc.
Thesis, Fac. of Agric., Moshtohor, Zagazig Univ., Benha Sector. 134 pp.

Lokesha, S. and Shetty, H.S. 1993, A Pestalotia species causing stony fruit disease
in tamarind. fmeernat. J Tropical Plamt Dis., 1991, 2: 179-181. (Cf Rev. Pl
Pathol., 72 (3): 1614},

ard

Mass, J.L. 1998. Compendium of Strawberry Diseases. 3™ Ed. The American
Phytopathological Society. 318 pp.

Monthei, C.A. 1998. Pestalotiopsis psidii (Put.) Mordue, a cause of guava (Pisidium
guajava L.) fruit necrosis, in plantations in the Baralt and Mara municipalities of
the state of Zulia. Rev. Pl Pathol, 77(3). 2376. (Cf. Rev. PL Pathol,
77 (3): 2376). .

Nag R.T.R. 1993. Coelomycetous Anamorphs with Appendage-Bearing Conidia.
Mycologue Publication Waterloo, Ontario, Canada.

Pandy, R.R.; Arora, D.K. and Dubey, R.C. 1994. Antagonistic interactions between
fungal pathogens and phylioplane fungi of guava. Mycopathologia, 124: 31-39.

Rovse, D.J. and Ries. S.M, 1976. A cortical decay of petioles and stolons of
strawberry caused by Pestalotia longisetvla. Plant Dis. Repter., 60: 901-902,

Shitole, D.M.; Patil, U.R. and Pawar, N.B. 2000. /» vitro evaluation of chemicals
and antibiotics against important fruit rotting of strawberry. J Maharashira
Agric. Univ., 25: 179-181.

Shitole, D.M.; Patil, U.R. and Pawar, N.B. 2001. Cultural characters of fruit rotting
fungi of strawberry. J. Maharashira Agric. Univ., 26:112-113.

Singh, S.J.; Porakash, O. and Tewari, R.P, 1975. A leaf spot disease of strawberry
from India. Indian Phytopathol., 28: 303-304,

Sun, H.T. and Cao, R.B. 1993. Identification of Pestalotiopsis parasitized on fruit
crops. Acta Agric. Universitaits zhejiangensis, (1990) 16: 179-185. (C.f Rev. Pl
Pathol., 72 (3): 1312).

Egvpt. J. Phytapathol., Vol. 35, No. 2 (2007)



PESTALOTIA FRUIT ROT: A NEW DISEASE ON STRAWBERRY.... 109

Tadrous, A.Z. 1991, Pathological studies on strawberry fruit rots. M.Sc. Thesis, Fac.
Agric.. Suez Canal Univ. 116pp.

Tarek, S.5.5. 2004. Integrated control for minimizing postharvest diseases of
strawberry. MSc. Thesis, Fac. of Agric., Ain Shams Univ. 165pp.

Tsay, J.G. 1993. The occurrence of Pestalotia rot of bagged guava fruits and
screening of fungicides for its control in Taiwan. Plant Protection Bulletin,
(Taipei) (1991), 33 (4): 384-394. (C.f. Rev. Pl Pathol., 72 (9): 6216).

Wang, Z.W.; Chen W.P.; Wei, G. and Chen Y.X. 2002. Eight new recombination
species of Pestalotiopsis in China. J Guangxi Agric. & Biol. Sci., 22: 151-156.

Zhang J.X.; Xu, T. and Ge, Q.X. 2003. Notes on Pestalotiopsis from Southemn
China. Mycotaxon, 85: 91-92.

Zhu, J.H.; Fan, M.Z; Lin, C.W; Li, G.C.; Liy, L.F. and Hao, 1.Y. 1994. Study on the
pathogens of strawberry root disease. J. Hebei Agric. Univ.,, 17: 45-48.

Zhu, P.L.; Ge, Q.X. and Xu, T. 1991. The perfect stage of Pestalotiopsis from
China. Mycotaxon, 40: 129-140.

{Received 14/10°2007;
in revised form 17'12:2007)

Egypt. J. Phytopathol., Vol. 35, No. 2 (2007)



110 E.M. EMBABY

ran b A g AN Sl o o lliand) Ll e

ey dadee )

e = 5 A = Zgadl il Sl = Sl il

Sadll (i) dlgEh A Clue e Agnhkd Al TAY e S

pzal iy Jy Gl e IS b el Bbadly Abeloy) Lillay

Alternaria, A igyhd Qdial £ Y G ol Ciedd LYV
Pestalotia longisetula il )S 4 Botrytis, Pestalotia, Rhizopus
adg gy alje o5 Cun gAY il e 151 S5 S (Pestalotiopsis)
iyl Gl bagead D cliel Sdaal 8 G el 4500 e S8
aalaa A B Giial o sy LS. Saddsdl ot pally Afal ik ol
Pestalotia ods O biad 2555 . el ciieall (e ajaall hilly Aal
S M Lhal gleod gl Ay aly Bige g3 4l ongiserula
Al gadly #gallp laiall Ll e B gea (g A ye b o) Liia Rl
S Sy L Glslil 8 el Dged cuy o o Y Mhlallly
fowd Gla boad L Asenl el SN e lead dodbea S0 daialid
By el Augha gk Ciad g gaadl day el 35 300 5 Al
by JalSh paih B il S Le Ala e e Webigaly Ll gl da
= Laisy  Pestalotia longisetula Qs lhull ki of aag WS, san
e R kP F A N SO P - TR g e Pt [ DR IYEN
Bl U8 L il L6 Ll e LBl e SSE el 04SN
e JiUS L NVeY il ALIS N gkl il A el
eyl S iy gl add el il 34 Lad il (1,85%) aad sl
LA Adeal Sgall 5 yiaa Lgine idy Pestalotia sp = ki o} Ba
(B EE PR ELE SR RLAEY R PL PRI L P S IV P R 3

A A Y e s pudl

Egypt. J. Phyvtopathol.. Vol. 38, No. 2 (2007)





