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Abstract: The study of pathogens associated with the rot of citrus fruits in some parts of South Eastern Nigeria
presented four pathogens identified as Phytophthora citrophthora (Butler), Fusarium oxysporum schlecht,
Fusarium equiseti (Corda) Sacc and Botrvodiplodia theobromae (pat). The study showed that the rot caused
by B. theobromae was more severe, followed by P. citrophthora rot, F. oxysporum: rot and F. equiseti rot. Some

disease control measures were recommended.
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INTRODUCTION

Citrus 1s a tropical plant cultivated extensively mn the
sub-tropics with a Mediterranean climate (Mumoz, 2003).
According to Micole (2000), the fruits are used in making
fruit salad and fruit juice. Mumoz (2003) recorded that
their juice are palatable and can be taken as mild laxatives
in constipation. Their essential oils are used in the
cosmetic and pharmaceutical industries (Frazier and
Westhofe, 1978).

In the whole world, the post-harvest rots of these
fruits have been extensively studied. Fatemi (1972)
reported Citrus fruits decline in Tran due to fiuit rot incited
by Pythium aphanidermatum (edson) fitz and
Phytophthora citrophthora (Butler). Graham and Timmer
(1994) also described Phytophthora nicotianae and
P. citrophthora as the most common causal organisms of
brown rot of Citrus fruits n Florida. Timmer and Menge
(2000) wnplicated P. citricola Sawada, P. citriophthora
(R.E. Sm and EH. Sm) Leonian, P. hibernalis Carne and
P. nicotianae Breda de Haan var. parasitica (Dastur) as
causal agents of brown rot of fruits. They also described
Botryodiplodia theobromae (Pat.) Griffon and Maubl as
stem end rot pathogen. Fusarium oxysporum Schlechtend
Fr. F. sp. citri was also described by them as a causal
organism of dry fruit rot of Citrus.

In Nigea, Adisa and Fajola (1982) implicated
Peunicillum digitalum and P. citrinum as pathogens of
Citrus fruit rots in South Western Nigeria. They also
considered B. theobromae as the most important fruit
pathogen m South Western Nigeria. Nzekwe (1996) found
out that Fusarium, Curvularia, Aspergillus and
Penicillum sp. cause Citrus fruit rots in Abia State of
Nigeria. Dim (2004) 1solated and recorded Aspergillus sp.,

B. theobromae, Botrytis cinerea Pers. Fr., Fusaritm sp.,
Phytophthora sp., Rhizopus stolonifer (Ehrenh fr) Vuill,
Syncephalastrum racemoses, Gloesporium nerviseguum
and Mucor racemosus in some harvested Citrus fruits in
Tmo State of Nigeria.

From the look of things and available materials, it
seems that no mvestigation appears to have been carried
out on the extent of fruit rots or the epidemiology of fruit
rots in South Eastern Nigeria.

This study therefore, looked mnto the incidence and
severity and extent of citrus rots in some parts of South
Eastern Nigeria with a view to suggesting some control
measures.

MATERIALS AND METHODS

Rotted fruits were collected from the plantations and
markets between September and October, 2008 in clean
and labeled polyethylene bags to the laboratory where
isolations were carried out by swabbing diseased fruits
with 0.01% HgCl, and rinsed with sterile distilled water.
Discs (3 mm thick) of rotted tissues were then cut under
aseptic conditions and plated on Sabourands Dextrose
Agar (SDA) and incubated at 30°C. TIsolates were
identified using Bannet and Hunter (1987) and Paul et al.
(1983).

In the pathogenicity tests, pure 1solates of each type
of rot were inoculated into healthy fruits at the same stage
of ripening. The healthy fruits were surface sterilized with
0.01% HgCl, and washed in changes of sterile distilled
water. A cork borer (5 mm in diameter) was driven to a
depth of 4 mm into the fruits making sure that the bored
tissues were not removed after withdrawing the cork
borer.

Corresponding Author: 1.0. Ezeibekwe, Department of Plant Science and Biotechnology, Imo State University, Owerri, Nigeria

89



Bet. Res. J, 1(d): 8003 2008

Taro dvops of a spore swspernsion [S210° mL™" of
each solate vwer deposited aroand the wound cuthne
made on the healtlyr finits. In the comrols, tero drops of
sterile distilled water were used. For each isolate, 10
treatmerts and 10 corbrols were set up. Each momlated
fraitvras vaselined at the poirt of inomilation and placed
i a mcro-tnmidity charber at 25°C for the first seven
daws. Eegulayr observations were made amd w©-i1solaton of
any pathogerie fungl was dore for conparsm with the
onginal 1solate.

Chmne this period, the extent of 1ot cansed by each
solak was mesured at Ddervalwith raler (in el and alsa
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recored. The data obtaired was subjected to analysis
using Analysis of Vanance at 5% lewel of siguficance
betarean the extert of' rots cansed by the fonrisolates.
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Fiz. 3: a) Hyphae, b) Conidinrn and chlaraydospores of B, dheobromae

Bofrpodiplodia fheobromae Pat and Fusarium eguiseli
(Corda) (Fiz. 1-4). Pathogenicity stodies condirtned them
to he responsible for citrs fiit rot.

During the pathogenicity test, P cifrophfhora was
found tobe associated with the fruits infected by hrowh
mt, B fheobromae associated with those infected with
browr leathery rot and stera end ot and Fusariem sp.
were found in association with fruts mdfkcted with
dryrot. This confirms the works of Graham and Timimer
(1994 and Tireener and Menge (2000) that Phyfophihorg
sp. caum brown rot of Oifews spooand also that B
fheobromae cansed stern end rot of Cifens fiwts, They
alzo implicated Fuserum sp. as cansal organisms of dry
fiuit rots.

The extent of the rot cansed by B, fheobromae seetns
to be more severe (Table 23, This means that the rot it
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cansed adwanced considersbly within 5 days. This
confirms the findings of Adisa and Fajola (1982) that
E. theobroamae iz the most nportant Ciéres fruit rot in
the South Western Nigeria. It was also obzerved that the
extent of ot caused by P. cifrophifonz (533 o within
5 days) as well as the incidence and severity of the rof it
causes (brown rot) were all hizh during the study. This
findirg is in live with the findings of Tirnwer and Menge
(20007 that P. cifrophthore as the cansal agents of brown
rot diseazes of Cifrus fruite. The extent of rots cansed by
the two Fuserium sp. were moderate and the incidence
and severity of the types of ot they canse (dy rot) was
alzo mioderate, This agwes with the research of Thira (2004
who mainly isolated and recorded Fusarium sp. as been
assoclated with diseased Cifrws frmts in Imo State of
Migeria.
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Fiz. & Culture, a) Hyphae, b) Sprargla of P cifephhors
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CONCLUSON AND RECOMMENDATIONS

The results of thiz stody showed a logh
incidence and sevenity of Cirus frnt rot cansed by
tungal pathogens like 5. fecbromaes, Fusriwm and
Fhytophihora sp. canse fruit rots in the areas stodied.

Care should be taken as a disease contol measire 1o
avold wounds on the citms frubs especially durng
harvesting and transporfation of citms fiwts since
wonnds enconrage easy entrance of the pathogens. Frnts
shonld not be plucked with sticks bt be done by
clirbing the citris trees with jute bags hung on the tree
which 1z lowered with rope when full. The harvesting is
better done when the fiuts are mature green. Harvested
fruite should be wrapped in papers in baskets during
transportation to svoid wounds on the fioits. Ivost post
harvest diseases of citrus fiuits are infections that estab-
lished before harvest. There fore, pre-harvest treatment or
control of the pathogers with fangicides are nece ssary.
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