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Among different diseases of dates, bayoud disease caused by Fusarium oxysporum f. 

sp. albedinis causes serious damage to date palm throughout the world. The disease 

has damaged numerous date groves and can sometimes take on spectacular 

proportions when the disease appears in epidemic form. The disease is widespread 

and results in significant damage and incurs huge losses. In Pakistan, date palm is 

mainly cultivated in Khairpur (Sindh) and Turbat (Balochistan) districts. Date palm 

holds a significant position in the socio-economic development at Khairpur where 

several thousand peoples are associated directly or indirectly with date palm 

cultivation, trade and market. As no information exists about the bayoud disease in 

Khairpur district, therefore, in the present study, the disease was characterized on 

date palm trees caused by Fusarium oxysporum f. sp. albedinis at college area of 

Gambat, District Khairpur, Sindh, Pakistan. Samples of infected date palm trees of 

different varieties were collected from experimental area at the time of harvesting. 

The fungus was isolated, purified and identified as Fusarium oxysporum f. sp. 

albedinis on the basis of morphological characteristics. In conclusion, bayoud 

disease is an epiphytic disease for which there is no known cure at present. Only 

preventive measures could protect healthy date plantations from this disease. 
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INTRODUCTION 

Among different diseases of dates, bayoud disease 

caused by Fusarium oxysporum f. sp. albedinis causes 

serious damage to date palm throughout the world. The 

appellation bayoud has been derived from an Arabic 

word "abiadh" which means white due to whitening of 

the fronds of diseased palms. The disease was reported 

for the first time in 1870 from Zagora-Morocco. The 

disease had damaged numerous date groves by 1940 

and almost all the plantations were affected after one 

century in Morocco and western and central Algerian 

Sahara (Killian and Maire, 1930; Toutain, 1965). The 

disease incurs huge losses and can sometimes take on 

spectacular proportions when the disease appears in 

epidemic form. The disease is widespread and results in 

significant damage. It has caused destruction of more 

than twelve million palm trees in Morocco and three 

million in Algeria during the last hundred years or so. It 
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has damaged almost all the important varieties of date 

palm which were prone to the pathogen including those 

producing high quality and quantity fruit viz. Medjool, 

Deglet Nour, BouFegouss. The disease accelerated 

desertification and migration of farmers who were 

forced to leave their lands and settled in cities. 

The disease continued to advance relentlessly to the east, 

despite prophylactic measures and regular attempts at 

eradication undertaken in Algeria (Djerbi et al., 1985; 

Dubost and Kellou, 1974). It is therefore evident that 

bayoud constitutes a plague to Saharan agriculture and at 

the present expansion rate, it will certainly pose serious 

problems of human, social and economic nature to other 

date-producing areas of the world. 

The Bayoud disease is equally destructive to mature and 

young palms, as well as offshoots at their base (Saaidi, 

1979). The disease spreads ineluctably and the palm 

dies when the terminal bud is affected. The palm can die 

at any time from several weeks to several months after 

the manifestation of the first symptoms. The rapid 

development of the symptoms depends mainly on 

planting conditions and on variety. A small number of 

disease infected roots, reddish in color, are revealed 

when an affected palm is uprooted. The spots are large 

and numerous towards the base of the stipe. As they 

advance towards the upper parts of the palm, the 

colored conducting fascicles separate and their 

complicated path inside the healthy tissues can be 

followed. Palm fronds manifesting external symptoms 

exhibit a reddish brown color when cut, showing highly 

colored conducting fascicles. There is, therefore, a 

continuity of vascular symptoms that exist from the 

roots of the palm to the tips of the palm fronds. 

The observation of symptoms is necessary to recognize 

the bayoud, but to identify this disease with certainty, 

samples of affected fronds must be analyzed by a 

specialized laboratory. The causal organism responsible 

for bayoud is a microscopic fungus which belongs to the 

mycoflora of the soil and is named as Fusarium 

oxysporum f. sp. albedinis (Killian and Maire, 1930; 

Malençon, 1934). F. oxysporum f. sp. albedinis is 

preserved in the form of chlamydospores in the dead 

tissues of infected palm, especially in the roots which 

have been killed by the disease and in the soil. 

Contamination occurs regularly from palm to palm and 

more rapidly as the amount of irrigation increases. The 

appearance of the disease in locations far from the 

original infected area is caused primarily by the 

transport of infected offshoots or palm fragments 

harboring the fungus. 

In Pakistan, date palm is mainly cultivated in Khairpur 

(Sindh) and Turbat (Balochistan) districts (Jatoi et al., 

2009). Date palm holds a significant position in the 

socio-economic development at Khairpur where several 

thousand peoples are associated directly or indirectly 

with date palm cultivation, trade and market. As no 

information exists about the bayoud disease in Khairpur 

district, therefore, in the present study, the disease was 

characterized on date palm trees caused by Fusarium 

oxysporum f. sp. albedinis at college area of Gambat, 

District Khairpur, Sindh, Pakistan. 

MATERIALS AND METHODS 

Samples of infected date palm trees (figure 1) of 

different varieties were collected from experimental 

area at the time of harvesting with the help of sterilized 

forceps into polythene bags. Samples were brought to 

the laboratory for isolation and identification of fungal 

pathogens (Soomro, 1990). Czapek Dox Agar medium 

was used for isolation of fungal pathogens. The medium 

in Petri plates was inoculated with the infected parts of 

date trees. The inoculated Petri plates were incubated at 

29 °C for 7 days. The individual colonies were picked 

and placed on fresh medium in the petri plates for 

purification of the fungus. The fungus was identified on 

the basis of different keys (Cook, 1963; Gilman, 1975; 

Thom and Raper, 1945). 

RESULTS AND DISCUSSION 

On the basis of morphological characters, Fusarium 

oxysporum f. sp. albedinis was isolated and identified 

from diseased samples (Figure 2 and 3). The fungus 

belongs to the group Fungi lmperfecti, the Order 

Moniliales, the Family Tuberculariacae. The first 

detailed descriptions of the fungus were done by 

Malençon (1950a, 1950b) and Pereau-Leroy (1958). 

More recently the fungus was studied by Bulit et al. 

(1967) and Louvet et al. (1970). 

The isolation, characterization, and the maintenance of 

culture of F. oxysporum f. sp. albedinis has been the 

subject of numerous studies (Snyder and Hansen, 1940). 

Although, it is easy to obtain F. oxysporum f. sp. albedinis 

cultures from rachis fragments of palm leaves which 

exhibit vascular symptoms, it is very difficult to preserve 

the original type of colony. Indeed, the wild form shows 

greatly unstable cultural characteristics under normal 

conditions and rapidly produces mutants. In culture, F. 

oxysporum f. sp. albedinis forms a fine, clear and curly 
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mycelium in which small orange-pink sporodochia are 

produced. Blue to black sclerotia sometimes are born in 

the medium. They are either dispersed in the mycelium 

or sometimes form groups. 

 

  

  
Figure 1. Bayoud infected samples. 

 

   
Figure 2. Mycelial growth of Fusarium oxysporum f.sp. albedinis on media plates. 
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Figure 3. Conidiophores with conidia of Fusarium oxysporum f.sp. albedinis. 

 

F. oxysporum f. sp. albedinis occurs as a septate hyaline 

mycelium. It is fine and uniform in young cultures, 

exhibiting, however, in older cultures hypertrophic cells 

that occur in chains; they are round, greatly resembling 

chlamydospores, but without thickening of the wall. 

Asexual multiplication occurs by microphalides swollen 

at the base and pointed at the tip, arising 

perpendicularly from the mycelium. At the apical tip of 

these phialides, microconidia (microphialospores) form 

continuously and endogenetically, each one being 

pushed by the next and they adhere together in the form 

of small moist heads. Great numbers of hyaline 

microconidia, varying in form and dimensions, can be 

found in the same culture (3 to 15 x 3 to 5 μm). In young 

cultures they are globulous, while in the older cultures 

they are more elongated. Microconidia are often 

unicellular, sometimes bicellular but rarely have two 

septa. Macrophialides, larger than microphialides, group 

together to form sporodochia and more rarely 

pionnotes. In culture, F. oxysporum f. sp. albedinis also 

produces a few macroconidia with pediform base and 

short, pointed tips; most have three septa, though some 

have four or five and measure 20 to 30 x 3 to 5 μm. 

In older cultures, or in an agar medium covered over with 

earth, F. oxysporum f. sp. albedinis forms chlamydospores 

that are uniform and globulous, with a smooth thick wall 

varying from 6 to 20 μ (Baysal et al., 2010). They may be 

either intercalary or terminal and are isolated or grouped 

in two or four in short chains. They are formed either on 

the mycelium or from macroconidia. Sclerotia are dark 

blue-black, measure about 1 mm in diameter and occur 

rarely (Sedra et al., 1985). 

The growth of the fungus begins at 7°C, remains slow 

until 12 °C, becomes more rapid between 21 and 27.5 °C 

and stops at 37 °C (Shabani and Kumar, 2013; Shabani et 

al., 2014) and the best mycelial growth occurs at 28 °C 

(Bounaga, 1975). 

Like all vascular organisms, F. oxysporum f. sp. albedinis 

survives in the form of chlamydospores in the dead 

tissues of infected palm trees, especially in the roots of 

trees killed by the fungus. The fungus is found at a depth 

varying from 5 to 30 cm, and sometimes deeper. It can 

be preserved for longer periods (eight years or more) 

even after the death of palm trees. If chlamydospores 

receive sufficient nutrients, the spores germinate and 

invade new healthy roots and enter the vascular tissues 

as a parasite (de La Perrière and Benkhalifa, 1991). 

In conclusion, bayoud disease is an epiphytic disease for 

which there is no known cure at present. Only 

preventive measures could protect healthy date 

plantations from this disease. 
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