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ABSTRACT

Six peach cultivars, namely Florda Prince, Desert Red, T. Snow, T. Sweet, Swilling and
Meit Ghamr were tested for their susceptibility to the main fruit rot fungi. Florda Prince, T. Snow
and Swilling were proved to be the most susceptible cutlivar at room temperature (24 — 27 °C) to
Botrytis cinerea, Penici#ium expansum and Rhizopus stolonifer, respectively. At cold storage
(0°C), T. Sweet cultivar was the most susceptible to B. cinerea or P. expansum compared with the
other tested cultivars. On the other hand, the tested cultivars were not infected with R. stoonifer
during cold storage. Percentages of weight loss of infected peach fruits of all the tested cultivars
showed signiﬁcant increase compared with those of healthy ones. The juice pH values were
decreased in diseased fruits of all tested cultivars, while these vaiues were increased in healthy
fruits. Titratable acidity values were increased in inoculated fruits of all treatments, except thoSe
inoculated with R. stolonifer and kept at 0°C as compared to healthy ones. Soluble solids content
values in both healthy and diseased fruits of Swilling cultivar were significantly higher than the
other tested cultivars. Total soluble sugars and non-reducing sugar content were significantly
lower in diseased fruits of all tested cultivars than in control. This trend was true whether fruits
were stored at room or cold temperature. Decreasing rates in the content of sugars were more
sound in fruits infected with R. stolonifer followed by B. cinerea and P. expansum. However,
reducing sugar content significantly differed according to the tested cultivars and fungus applied.

INTRODUCTION

Peach “Prunnus persica L.” Batsch is one of the most important fruit
crops in Egypt.Some new cultivars were recently introduced to Egypt, based on,
their expected adaptation and success in such area. Among the newly
introduced varitieties are Florda Prince, Desert Red, T. Snow, T. Sweet and
Swilling.
Peach fruits are susceptible to many diseases during harvesting, marketing and
storage which cause serious losses in the crop either in quiantity as well as
quality of the fruits. These disease are caused by a large number of fungi as
Botrytis cinerea , Penicillium expansum and Rhizopus stolonifer (Kaul and
Sharma,1993; Pratella,1995; Delgado,1997 and Abbass,1999).
Many investigators both in Egypt and other countries revealed that the
postharvest diseases affect changes in fruit quality, such as total acidity and pH
(Hussin,1976; Abdel Malek,1987 and Mahmoud,1998) and soluble solids
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content (Abdel-Rehim et al.,1973; Tarabeih et al.,1977; Abdel Malek,1987 and
Ekundayo and Okigbo,1991).

The present investigation was conducted to study the susceptibility of newly
introduced peach cultivars in Egypt to fruit-decaying fungi under different
storage condition (at room temperature and at cold storage) and investigate the
effect of postharvest decay on fruit quality.

MATERISLS AND METHODS
The fungi Botrytis cinerea, Penicillium expansum and Rhizopus stolonifer were
found to be the major fungi isolated from peach fruits and their pathogenicity
were confirmed. So, they were tested to estimate their effect on peach cultivars,
Florda Prince, Desert Red, T. Snow, T. Sweet and Swiling. These newly
imported cultivars have different harvest time. In addition to these newly
introduced cultivars, Meit Ghamr cultivar commonly grown in Egypt was also
tested for comparison (Fig. 1). The fruits were harvested at common commercial
harvest stage. Fruits from each cultivar were picked in the early moming,
packed in boxes and immediately transported to the laboratory. Fruits free from
mechanical injury, scratching and wounding were selected, surface sterilized
and inoculated (10° sporangiospores per milliliter of R. stolonifer, 10* conidia per
milliliter of P. expansum or 10° conidia per milliliter of B. cinerea) according to
procedures described by Hong et al., (1998). Inoculated fruits of cach cultivar
were then separated into two batches. In the first batch, fruits were incubated at
room temperature (24 - 27 °C) for 5 days, while those of the second batch, were
incubated in cold storage (0 £ 1°C, with 90-95% RH) for three weeks. After
storage, the severity of infection was determined as mentioned before. Tests
were carried out through the two successive seasons (2000 & 2001) using three
-replicates per treatment and eight fruits per replicate. Samples were taken for
- determinationrof fruit physical and chemical properties at harvest and at the end
of storage period. Fruit weight loss were estimated by initially weighing 8 fruits
and then weighing the same fruits at the end of storage and their weight loss
was calculated as percentage. Refractometric soluble solids content, pH and
titratble acidity using 0.1N NaOH were determinated (A.O.A.C.,1986). Total
soluble sugar, non-reducing sugar and reducing sugar were determined
according to Thomas and Dutcher,(1924).

RESULTS AND DISCUSSION

1. Disease severity

Results presented in Table 1 and illustrated in Fig. 2 indicated that the tested
peach cultivars significantly differed in their susceptibility to infection with B.
cinerea, P. expansum and R. stolonifer when inoculated fruits were stored at
room temperature. Moreover, among
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Fig. 1. Peach cultivars used in this study.
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Fig. 3. Effect of inoculation with the main fruit-decaying fungi on certain peach cuttivars.
(Cont.) non-inoculated fruits, (1) inoculated fruits with  B. cinerea, (2) inoculated fruits
with P. expansum and (3) inoculated fruits with R. stolonifer.
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Table 1. Degrees of infection (Di%) with the major fruit-decaying fungi on the
newly introduced peach cultivars under different storage conditions

(D1%)
Cultivars at room temperature at 0°C
B P. R B P. R
cineria  expansum _stolonifer  cineria  expansum stolonifer

Florda Prince 7083 a 58.75a 91.11a 5250¢ 3125¢ 0
Desert Red 69.17b 60.00b 77.22b 60.00b 35.00 cb 0
T. Snow 65.00 c 60.83 ¢ 90.83 a 5417c¢cb 3792c¢cb 0
T. Sweet 6542¢c 60.00b 9250 ¢ 68.75a 49.58 a 0
Swilling 59.17d 56.67d 0458 d 5583cb 38.75¢b 0
Meit Ghamr 4833 ¢ 54.58 ¢ 8542e 50.83 ¢ 4042b 0

Sum of individual ratings 100
*Degree of infection (%) = X
No. of fruits assessed 5

** Room temperature = 24-27°C
Different lefters in a column denote significant differences according to Duncan’s
muttiple range test at 0.05 level of prebability.

all the tested cultivars Florda Prince, T. Snow and Swilling were proved to be
the most susceptible to B. cinerea, P. expansum and R. stolonifer, respectively.
The other tested cultivars showed different degrees of tolerance against the
examined fungi. Variations among cultivars in their susceptibility to decay
agents were also recorded by Margosan et al., (1997) and Hong et al., (1998),
they found clear differences among peach cultivars in their susceptibility to
infection with M. fructicola. On the other hand, Biggs and Northover (1988) did
not find any differences between peach cultivars Redhaven and Loring in their
degrees of infection with the same fungus.

Storage at 0°C proved that T. Sweet cultivar was found to be highly
susceptible to fungal invasion by B. cinerea and P. expansum as compared to
other cultivars. Moreover, all cultivars were not infected with R. sfolonifer dunng
cold storage period (21 days at 0°C). These findings were in agreement with
those of Abdel Malek (1987); Tadrous (1991), Jalil et al. (1997); Chen, et al.
(1998) and Abbass (1999). Sommer (1985) who reported that some postharvest
pathogens having minimum temperatures for growth of about 5°C or higher and
have developmental stages very sensitive to low temperature. R. stolonifer and
A niger are examples According to the present study on the development of
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peach fruit decay, the cold storage condition exhibited the lowest degrees of
infection compared with those realized at room conditions. This trend was true
with all tested fungi.

2. Weight loss.

The experimental results illustrated in Fig. 3 revealed that the rates of
weight losses were higher in diseased fruits than in healthy ones. At room
temperature, fruits inoculation with R. sfolonifer caused a pronounced increase
in weight loss percentages. Similar result was obtained with B. cinerea but if
inoculated fruits were stored at cold conditions. Boreck et al. (1985) mentioned
that storage losses in fruits depended on the time of picking and storage
temperature. Moreover, the effect of these factors varied among cultivars.
Generally, fruit weight loss depended -upon water loss and utilization of
carbohydrates and organic substrates by pathogenic fungi for their physiological
activities as respiration. Besides, fruit weight loss of all cultivars increased as
the infection progressed and as the storage period advanced. The present
results were similar to those obtained by Mohsen, (1994); Kamal et al. (1996)
and Mohamed (1999).

3. Juice pH.

The obtained data presented in Fig. 4 showed that diseased fruits of all
the tested cultivars gave the lowest mean values of pH compared with healthy
ones. Meanwhile, juice pH values decreased as storage period progressed
compared with the initial pH values for all cultivars. The above reported results
agreed with that reported by Kader et al. (1982) on peach cultivars, who found
that the juice pH increased as acidity decreased. Results showed also a
considerable increase of fruit juice pH with the increase of storage temperature.
This confirmed the findings of Miller and McDonald (1998).

4. Titratable acidity (TA%).

The results of this investigation (Fig. 5) showed that titratable acidity
(TA%) in fruits infected with any of the tested fungi was higher than that in the
healthy ones. Moreover, TA% in healthy fruits at the end of the storage period
significantly decreased compared with that determined at harvest. This was true
for all cultivars except Meit Ghamr peach cuiltivar. Similar results were recorded
on the % of titratable acidity in various crops such as peach (Kumar and
Chitkara, 1983; Abdel-Malek, 1987; and Gonzalez et al. 1992 and Mohamed,
1999), Mango (Hussin, 1976), grapes (Radwan, 1985) and Tomato (Fallik, et al.
1993). This increase in TA% in diseased fruits might be due to enzyme activity
in hydrolyzing the fruit components producing remarkable amount of acids.
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5. Soluble solid content (SSC).

The percentage of soluble solids content (SSC) in healthy and diseased
fruits for Swilling cultivar was significantly higher than that of the other five
tested cultivars (Fig. 6) . However, the present results showed that differences
in SSC between healthy and diseased fruits were insignificant. This trend was
true weather fruits were stored at room temperature or at cold conditions.
Pronounced increase in soluble solids content was obtained in stored peach
fruits of all tested cultivars compared with the initial values of SSC estimated at
harvest time. These results are in agreement with those reported by Kumar and
Chitkara (1983) and Mohamed (1999). This increase may not reflect the
increase in sugars but it indicates the solubility of such matenrials and part of
which is expected to affect the flesh texture (Mohamed, 1999). In addition, that
the increase of soluble solids content in stored fruits may be due to the
associated increase in fruit water losses with the subsequent increase in juice
concentration at the end of the storage period.

6. Sugars.

The results of the present investigation illustrated in Figs. 7 and 8
showed a pronounced decrease in total soluble sugar (TSS) and non-reducing
sugars in diseased fruits of all cultivars compared with uninoculated control
fruits at the end of storage period (at room temperature or 0°C). The Jdecrease in
the content of these sugars was more apparent in fruits infected with R.
stolonifer followed by those with P. expansum and B. cinerea, respectively. The
present results were in line with those of Abdel-Malek (1987); Baraka et al.
(1987); Gaber et al. (1990) and Ekundayo and Okigbo (1991) they reported a
high decrease of sugar contents in infected fruits. The activity of fungal infection’
on carbohydrates uptake from the affected tissues could be the reason of such
reduction.

On the other hand, the reducing sugar content in diseased fruits stored
at room temperature or at 0°C varied according to the cultivar applied and type
of fruit-decaying fungi used in inoculation (Fig.8). These findings partially in
agreement with those reported by Abdel-Rehim et al. (1973);Tarabeih et al.
(1977) and Abdel-Malek (1987). From data of the present investigation, the
Swelling cultivar was one of the most susceptible cultivars to infection with the
tested fungi. Moreover, it gave the highest mean values of soluble solids content
and total soluble sugars content as compared with the other tested cultivars.

According to the present results (Fig. 7), slight increase in total soluble
sugars was obtained due to storage of healthy fruits of all tested cultivars at
room temperature as compared with the initial mean values stimated at harvest
time, whereas slight decrease was observed at cold storage. Non-reducing
sugars decreased while reducing sugar increased in all cultivars at the end of
storage period (at room temperature or 0°C) as compared with those values
measured at harvest time (Figs. 8 and 9) Such results were in agreement with
those reported by Kader et al (1982). Kumar and Chitkara (1983) and
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Mohamed (1999). According to the obtained results, at later stage of storage
increase in total soluble sugars with subsequent decrease in flesh firmness of
healthy fruits are considered encouraging factors for the incidence of infection
with different fruit-decaying fungi.
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