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Abstract. Penicilion digitatwn and Geotrichun candidum were isolated from infected citrus fruits collected
from cold storages of Riyadh, Saudi Arabia. Growth rates of the fungus at 5, 10, 20, 25, 30 and 35°C were
compared on agar und on fruil. The rate increased with increased temperature, reaching optima at 20 and
25°C, respectively, on agar and on fruits for P. digiratem and 30°C for G. cardidum on both agar and fruit.
The growth rate of both fungi dropped sharply at 35°C on agar but less on fruit. Ta control the fruit rot of
citrus caused by P. digil and G. didum, bavistin, benomyl, guazatine and imazalil wore used at the
rate of 500 mg/liter. Fruils were inoculated with the respective fungi and after 2¢ hours of incubation dipped
for ong minute in the fungicidal solutions separately. The infected fraits were incubated in polythene bags a
room temperature for two weeks. All the tested fungicides reduced the fruit infeciten cavsed either by P.
digitatum or by G. candidum. Gauzatine was more cffective than the other fungicides and it totally inhihited
the rot cansed by either of the two tungi.
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Introduction

The most economically feasible and cxpedient means to increase the warld food supply
is to reduce the losses in food crops that occur after harvesting. Because of their high
moisture content, fresh fruil and vegetables are very susceptible to attack by pathogenic
fungi during the period between harvest and consumption [1]. Post-harvest losses of
perishable crops in developing countries have been estimated to be in the range 5-50%
{or sometimes even more) of the barvest [2-3], [2; 3, 1168].

Citrus is among the important fruits of the world. Post-harvest diseases of citrus
caused by Geotrichum candidum Link ex Pers. (sour-rot) and Penicillium digitatum
Sace. (green mold) have been reported all over the world [1, 4-9].
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The effects of temperature on the growth of pathogenic fungi and on their chemical
control have been reported by various authors [8, 10-14]. The aim of the present work
was to see the effect of temperature on the growth of G. candidum and P. digitatum on
agar and citrus fruit and the chemical control of citrus rot caused by the two fungi.

Materials and Methods

G. candidum and P. digitatum were isolated from infected citrus fruits collected
from the cold storage of Riyadh, Saudi Arabia. The isolates were identificd in our
laboratory and confirmed by the Commonwealth Mycological Institute, Kew, Surrey,
England (Rept. No. H/1282/80/YS16). The two strains were maintained on PDA slants
for further studies. Pathogenicity tests confirmed that the rot on the cirtrus was caused
by the two isolated fungi. The growth rate of the two fungi on agar was compared with
the increase in diameter of the rot spots on the fruit, The temperatures used were 3, 10,
15, 25, 30 and 35°C,

To see the effect of temperature on the growth of mycelium on agar, PDA plates
were inoculated in the center with a 4-mm diameter disc of nonpsporulating mycelium
cut from the periphery of the young colonies. The plates were incubated for 10 days,
after which the diameters of the colonies were measured.

To determine the effect of temperature on the development of rot, lemon fruits were
inoculated by placing non-sporulating mycelum of the fungus in a circular wound 4 mm
in diameter. The fruits were incubated for 10 days and then the diameters of the spots
were measured. Four replicates with 4 PDA plates or 4 fruits per replicate were used.

In order to control citrus fruit rot caused by G. candidum and P, digitatum, four
fungicides were tested at 500 mg/liter Bavistin (Carbendazine, BASF), Benomyl
(Benlate 5% W.P. Du Pont & Co), Guazatine {(Panoctine, 70% aqueous soil. Olin Corp)
and Imazalil {Decozil, 69% e.c. Pennwalt Corp). Suspensions of the fungicides were
prepared according (o the methods prescribed by the manufacturing companies. Mature
lime (Citrus qurantifolia var, limetta) fruits were punciured about 1x4 mm with a sterile
pointed knife. 100 ul of spore suspension (108 spores/ml) of G. candidum or P.
digitatum was then inserted in the punctured arca. The inoculated fruits were incubated
in polythene bags at room temperature (22°C) for 20 hours so that the fungus became
established in the fruit. The inaculated fruits were then treated by dipping for 1 minute
in the fungicide solution. Control wus maintained by dipping the inoculated fruits in
sterile distilled water. The fruits were then incubated at room temperature (22°C) for

two weeks. The percentage rot was calculated by following Ashok and Chenulu [15]
method:

Percentage = —Wir— x 100
w

where,
W = initial weight of the fruit, and

w = weight of fruit after the removal of infected portian.
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Fig. 1. Effect of temperature on the growth of P. digitafum on agar and fruits. (Values are colony
diameters after 10 days and are means of 4 replicates. Vertical lines show 1 SE).
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Fig. 2. Effect of temperaturc on the growth of G. candidum on agar and fruits. (Values are colony
diameters after 10 days and are means of 4 replicates, Vertical lines show 1 SE).
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Results and Discussion

The results of temperature experiments on agar and fruits are shown in Figs. 1 and
2. The two isolates of fungi (P. digitatum and G. candidum) did not show any
significant difference between their growth rate, However, the growth rates of P.
digitatum and G. candidum were slow at 50°C on both agar and citrus fruits. The growth
increased with increasing temperature, reaching optima at 20 and 25°C, respeclively, on
agar and fruit for P. digitatum and 30°C for G. candidum on both agar and fruit. The
growth rate of both fungi dropped sharply at 35°C on agar hut only slightly on fruit. The
fungi were apparently more sensitive to high temperature on agar than on fruit. Pierson
[10] has reported the same type of results for Rhizopus stolonifer. It is possible that in
fruits the fungi are protected from the direct effect of high temperature.
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Fig. 3. Effect of different fungicides on citrus froit rot caused by P. digi and &, candidum, (Values

are the means of 4 replicates show = SE).
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The results of chemical control are shown in Fig. 3. It was observed that alt the

tested fungicides except bavistin gave significant protection 1o the citrus fruits against F.
digitatum when treated with 500 mg/liter Guazatine and Imazalil were more effective
than benomyl. Echert et al. [1; 11] have also reported that these fungicides are effective
against P. digitarum. Bavistin and goazatine inhibited the growth of G. candidum, but
benomyl and imazalil were essentially inactive against this fungus. Guazatime was the
most effective fungicide against P. digitarum and G. candidum. These resulls confirm
the reports of other investigators (1, 11, 14, 16].
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