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Abstract: Branch wilt disease caused biattrassia mangiferae (Nattrass) has very wide host
range. It attacks trees in forests, orchards, oemémh and shade trees. It is one of the most
hazardous diseases that spread in Wad Medani pmviBezira state, Sudan. In Sudan there is
limited information about the disease occurrendsas Btudy is therefore, conducted to study the
prevalence of the branch wilt disease in Wad Madaut to study the pathogenicity and host
range of the commoi. mangiferae isolates in Wad Medani aredhe results of the survey
revealed that 29 tree species belonging to 15 i@snWwere found to be naturally infected. The
highest magnitude of the disease was found in fiEimis nitida Thunb.), cassiadassia nodosa
Roxb.), and baobabAflansonia digitata L.), where the disease incidence was 100% and the
disease severity ranged from 55% to 60%.While dhe2bt magnitude of the disease was reported
in Acacia spp. with 20 % disease incidence and 30% seveTitg disease occurrence was
confirmed in the different habitats surveyed witte thighest disease incidence and severity
reported from Attra with 100% and 53%, respectiv®lfhereas, the lowest incidence (30%-35%)
and severity (20%) were recorded from Bankae foeswt Hantoub. The laboratory studies
revealed that there were 2 different isolateblafangiferae. The ' one was isolated from ficus
(Ficus nitida) and the ¥ was isolated from limeQjtrus aurantifolia Swingle.). In host range
experiments using seedlings of 12 different treecegs artificially inoculated by each isolate, the
lime isolate successfully showed symptoms on 1& s@ecies. Only the seedling Bélanites
aegyptiaca remained uninfected. While ficus isolate attacketlydwo tree species namefy.
nitida andEucal yptus citriodora Hook.
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Introduction

die back on deciduous treeNattrassia is a
1polymorphic fungus that has two spore stages,
pycnidial and the arthroconidial

Nattrassia mangiferae is a cosmopolitan,
polyphagus fungus that attacks a multitude o

tree flora. The earliest reports of plant disease g
caused byN. mangiferae were from India on Scytalldlunstate). Sutton and Dyko (1989)
. revised the genuslendersonula and created

mango trees in 1908 and on citruses in

California in 1923 (Sutton and Dyko, 1989). :he new mon.(;ilypic ge?UNattLaSﬁ.a’ whose
The fungus was originally described by YP€ SPECIES IS mangiierac. Eariier hames

Nattrass (1933) in Egypt as the main cause of for this fungus have beenDothiorella
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mangiferae, Exosporina fawcettii, Fusicoccum  Materialsand M ethods
eucalypti, Hendersonula cypria, H. agathidis,  Disease Survey:

and H. toruloidea. The arthric syanamorph is
known by the namé&kcytalidium dimidiatum,
also Torula dimidiata, and S lignicola. A
sexual stage forNattrassia has not been

Surveys were conducted in Wad Medani
province, Gezira State, central Sudan
including Hantoub, Bankae forest, and Abu
: _ Haraz on the eastern bank of the Blue Nile.
described (Elliott and Edmonds, 2004). Umbarona forest, Attra, and the main streets in
Different symptoms were found to be causedyaq Medani city on the western bank during
by this fungus depending on the part of the;ngg 2007 to determine the frequency of
tree affected such as: mortality o_f almond, Nattrassia infection in some important tree

peach, plum andEucalyptus spp in Iraq  ghecies. Both apparently healthy and declining

(Alzarari et al., 1979). Jamaluddiret a. {065 were included in the survey. Fifty plants
(1987) reported canker, leaf blight and dleof each species were selected randomly.

back oftucalyptus spp. Cao and Wang (1989) peaithy characteristics of each tree were
indicated thatN. mangiferae was the causal nqied “as well as infected plants within each

agent of the butt rot of Zathoxylum g6, were counted to determine the incidence
bungeanum in China, and top dying and fihe disease as follows:

mortality of Gmelina arborea in India (Harsh

and Tiwari, 1992). The fungus also causedDisease incedince% =

losses in bananas (Jones and Stover, 2000f— e number of infected plants )
More recently, the canker of Pacific madrone
(Arbutus menziesii) in USA was attributed to  Also the numbers of wilted branches per tree
N. mangiferae (Elliott, et al., 2002) and foliar were counted to determine the severity of the
disease of strawberry treefrlutus unedo) in  disease. Wilted branches were rated, using a
Europe (Tsahouridou and Thanassoulopoulosscale of (0 to 5) where zero indicated that
2000). The fungus had caused stem of cassavglant with symptomless or seems to be
in West Africa (Msikita et al. 1997). healthy, 1: represented 20%, 2: represented
Conspicuously, the fungus was also reportedi0%, 3: represented 60%, 4: represented 80%
to cause skin and nail diseases and fungaind 5: represented 100% infection. The trees
keratitis in humans [Moore, 1988]. surveyed in this study were classified
In Sudan sudden branch wilt disease wasiccording to habitat to: planted forests at
firstly reported by Giha (1975) on banyan Umbarona and Bankae forests, orchards' trees
trees Ficus benghalensis L.); shade trees that from Attra and Hantoub, shade and
line the streets of the capital Khartoum. Sincegrnamental trees, at the faculty of Agriculture
then, the disease has spread all over th@nd Natural Resources, University of Gezira,

country, and was reported in as many as 2@nd from individual trees grown on the streets
different plant species that include shadeof Wad Medani city.

ornamental, timber and orchard trees (Ahmed

and Yassin 1992; Nour 1996; Mohamed,Samples Collection:

2000; Ahmed, 2005 ). The main objectives ofRandom samples from different naturally

this study were to study the occurrence andnfected trees showing symptoms were

distribution of the branch wilt disease in Wad collected. Segments of the affected branch
Madani province and to study pathogenicitywere collected from planted forests, orchards
and host range of the commbh mangiferae  and shade trees plus ornamental plants in
isolates. polythene bags for laboratory studies.

x 100

The total number of the survyed plants
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Isolation and Identification of the suspected surface of the sterasing a knife, on about
causal agent: the middle of the stem of each seedlifig

Chipped samples 2cm each, of infected Prevent drying an_d contaminatiowounc!s
wood, were surface —sterilized in solution of Wereé rapped with a polythene film,
sodium hypochlorite (NaOCI 0.5%) for 3-5 (Mohukker ar_ld Yassin, 2001). One_ seedling
minutes after being thoroughly washed 3 of_ each species S(_arved as _control, inoculated
times with sterile distilled water then dried With sterile PDA inserted into the wound.
on sterile filter papers. The disinfected T€n seedlings of each tree species were used
specimens were placed on autoclaved for _|r_100ulat|on_ purposes. The _relatlve
sterilized medium of Potato Dextrose Agar humidity was increased by covering the
(PDA) poured in 9 cm diameter sterilized inoculated seedling with polyethylene bags
Petri dishes, and then incubated for 3-5 days containing moistened towel papers for 24 h.
at room temperature. After incubation, the Observations were recorded weekly for
associated microorganisms growing out of Symptoms appearance. Recovery of the
the chipped wood were sub-cultured. Pure fungal isolates was performed from the
cultures of grown microorganisms were Inoculated seedling to verify Koch's
obtained using the single hyphal tip method Postulates.

(George, 1947). The microorganisms were ) )

identified under the microscope using main Resultsand Discussion

characters such as shape and color of theBranchwiltsdiseasesurvey:

mycelium and spores and/or conidia. Also The results of the survey revealed that 29 tree
cultural ~ characteristic on PDA were species belonging to 15 different families were
considered as well. naturally infected (Table 1).

The highest magnitude of the disease was
found in ficus FE. nitida ), C. nodosa, and
Experiments for pathogenicity test were baobab A. digitata) where the disease
conducted in a plastic house at Abu Haraz incidence was 100% and the disease severity
Faculty of Agriculture and Natural Reso- ranged from 55% to 60%.While the lowest
urces, University of Gezira, Sudan, to magnitude of the disease was reported in
determine the virulence of the 2 isolates of Acacia spp. with 20 % disease incidence and
Nattrassia spp. and to study the host range of 30% severity (Table 2). These results agreed
these 2 isolates. with Ahmed (2005) who reported that in
Pure cultures of both isolates of the fungus Gezira state the highly infected tree species
were made in sterilized PDA for inoculation were F. nitida, A. lebbek, and A. digitata.
purposes. The fungal inoculum was Similarly Nour in 1996, reported high
incubated for 10 days at room temperature frequency of infection byNattrassia in F.
before use. nitida and F. bengamina and it ranged
between 33 and 100 % in Khartoum State.
The disease occurrence was confirmed in the
Seedlings of 12 different trees 1-2 years old different habitats surveyed with the highest
were selected. The seedlings were obtaineddisease incidence and severity reported from
from the nursery of the Faculty of Attra with 100% and 53%, respectively.
Agriculture and Natural Resources, and Whereas, the lowest incidence (30% - 35%)
Umbarona forest nursery. and severity (20%) were recorded from
Seedlings were inoculated by pressing slant Hantoub and Bankae forest (Table 3). The
of 4x4 mm solid PDA comprising spores and high incidence and severity of the disease
mycelia of the pathogen into a wound; 2x5 might be enhanced by the environmental
mm dimensions and 2mm deep on the factors prevailing in those habitats.

Pathogenicity and Host range experiments

Seedlings I noculation:
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It was obvious that water stress, high indicated by Giha (1975), powdery mass of
temperatures and wind affected the incidencespores ofN. mangiferae were disseminated
and severity of the disease. In Attra, where by wind and rain. The above mentioned facts
guava trees were grown under water stressproved why the incidence and severity of the
the disease incidence and severity weredisease was the highest at Attra.

100%, and 53%, respectively. Similar results On the main streets of Wad Medani city, the
were reported by Mohammed (2000), Elliott trees were grown in open environments.
(2000) and Ahmed (2005), who found that Trees growing in open areas are more prone
the most predisposing factors for this diseaseto sun scald, and consequertlymangiferae
were drought and heat. Moreover, the infection being on exposed branches.
eucalyptus trees in the same location wereGirdling of these branches creates water
highly infected due to the fact that those treesstress, which lower the rate of photosynthesis
were used as wind breaks. This creates highand respiration as the trees become defoliated

opportunity to infection byN. magiferae

because the fungus is wind transmitted. As 1993).

due to shoot blight and dieback (Gerrish,

Table 1. The host range of Nattrassia mangiferaein Wad Madni area

Local name English name Scientific name Family
Manga Mango Mangiferaindica L. Anacardiaceae
Lashouka Ashoka tree SaracaindicalL. Anacardiaceae
Damass Thevetia Thevetia peruviana (Perr.) Marr. Apocynaceae
Wared Elhameer Oleander Neriumoleander L. Apocynaceae
Nakheel Molokee Royal palm Roystonea spp Areceae
Oshaar Giant milk weed Calotropis procera (Ait.) Ait. f. Asclepiadaceae
Taballdee Baobab Adansonia digitata L. Bombacaceae
Basaniss Dwrypoinciana Poinciana pulcherrima (L.) Caesalpiniaceae
Cassia Cassia Cassia nodosa Roxb. Caesalpiniaceae
Peltophroum Peltophroum Peltophorum ferruginum (Dc. Bak. Exk. Caesalpiniaceae
Heyne)
Poinciana Flamboyant Delonix regia (Hook.) Raf. Caesalpiniaceae
Seasaban Jerusalemthom Parkinsonia aculeata L. Caesalpiniaceae
Tamerihende Tamarind Tamarindusindica L. Caesalpiniaceae
Brazilia Brown terminalia Terminalia catappa L. Combretaceae
Neem Neem tree Azadirachtaindica A. Juss. Meliaceae
Mahogany African Mahogany Khaya senegalensis (Desr.) A. Juss. Meliaceae
Degn Elbasha Siris tree Albizzia lebbek (L.) Benth. Mimosaceae
Sount Indian gum Arabic Acacia nilatica (L.) Willd. Ex Del. Mimosaceae
Taalih Indian gum Arabic Acacia seyal Del. Mimosaceae
Miskeet Iron wood Prosopis africana (Guill. & Perr.) Taub. Mimosaceae
Lapakh Banyan tree Ficus benghalensis L. Moraceae
Ficus Banyan tree Ficus nitida Thunb. Moraceae
Kaphore Eucalyptus Lemon Eucalyptus citriodora Hook. Myrtaceae
Guava Guava Psidium guajava L. Myrtaceae
Gahanameia Bougainvillea Bougainvillea spp Nyctaginaceae
Romman Pomegranate Punica granatum L. Punicaceae
Lemon Lime Citrus aurantifolia Swingle. Rutaceae
Lareng Citrus aurantium Citrusaurantium L. Rutaceae
Lantana Lantana Lantana camara L. Verbenaceae

Naturally infected trees showed chlorosis andappearance of branch die-back, severely
necrosis on the tip or leaf margins which infected trees exhibit die-back of branches,
ultimately dry out and shed, leading to the and canker of trunk then the bark cracked and
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peeled-off exposing a sooty layer of the These show stunting, reduction of shoot and
fungus spores. The branch die-back inlesion on the lower stem portions then
severely infected trees, extended from oneextended to the branches.

branch to another until the whole tree is Similar symptoms were mentioned by Msikita
affected resulting in mortality of the tree. et al. (1997) in West Africa, who describéd
The observed symptoms were similar to those mangiferae as causal of the symptoms of
described by Ahmed (2005) and ElTrefee stunting, reduction of shoot and root numbers,
(2009). Different symptoms were observed onand inducing lesion up to 15 cm long on the
Eucalyptus citriodora, family Myrtaceae. lower stem portion of infected Cassava.

Table 2: Diseaseincidence and severity of branch wilt caused by Nattrassia. mangiferaein naturally
infected tree speciesin Wad Medani area.

Tree species Means of incidence % Means of severity %
Ficus nitida 100 60
Casia nodosa 100 60
Adansonia digitata 100 55
Albizia lebbek 93 43
Thevetia peruviana 80 50
Eucalyptus citriodora 78 33
Saracaindica 74 60
Psidium guajava 70 70
Mangifera indica 70 20
Khaya senegalensis 66 33
Citrus aurantium 60 60
Citrus aurantifolia 56 20
Delonix regia 42 40
Azadirachta indica 36 40
Pletophorum ferruginum 30 40
Parkinsonia aculeate 30 50
Acacia nilotica 30 25
Acacia Arabica 20 25
Balanites aegyptiaca 00 00

Table 3: Theincidence and severity of branch wilt disease caused by Nattrassia mangiferae at
different locations.

Locations Disease incidence % Disease severity %
Attra 100 53
Main streets of Wad Medani 75 48
Umbarona forest 57 37
Abu Haraz 53 40
Hantoub 35 20
Bankae forest 30 20
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Thefungusisolates: ) ) .
, ) Host range studies using the two isolates of
In the present study, 2 different isolated\of mangiferae

mangiferae were identified; the ° isolate _ _ _

was isolated fronF. nitida and the & from Seedlings of ficuand eucalyptusnoculated

C. aurantifoila. Cultural and microscopic With the ficus isolate ofN. mangiferae
examinations showed significant difference§howed the typical symptoms of branch wilt
between the 2 isolates in the rate of growtiflisease 23 and 26 days after inoculation,

color of conidia and mycelium. species remained uninfected. On the other

The ficus isolate was detected i nitida hand all seedlings inoculated with the lime
and F. benghalensis and it is characterized isolate ofN. mangiferae were infected except
by: the texture of the middle of the culture3: @egyptiaca which remained symptomless

was powdery; the mycelium color begindTable 4). _ _
white for 2-3 days, turns into dark green infhese results were in agreement with those

the middle after 5 days then the coloféported by Ahmed (2005) who found that
changes to blackish brown in the middle anf€ lime isolate was more virulent than the
brownish grey at the edges after 7 daygl_cq_s |_solate_, which infected s_uccessfully the
Finally it changes to black in the middle andtificially inoculated ~seedlings of tree
brown at the edges of the colony after 16Pecies tested except aegyptiaca. On the
days of growth when grown on PDA medium?ther hand seedlmgg inoculated with ficus
(Plate 1). isolate took longer time to be affected or
Under the light microscope, the myceliunfven not. Moreover, Ahmed (2005) found
appeared to be brown in color, septatedhat fine paste of8. aegyptiaca was the
branched or simple. Conidia were mostly ifnost potential in controlling the pathogen
chains or single, spheroid or cylindrical, thejtinder laboratory conditions. The findings
color ranged between hyaline and pale t8f Abu Al Futuh, (1983) explained the
dark brown. They have none or with 2 septtsistance oB. aegyptiaca due to the fact
(Plate 2). that the tree has solid wood that contains
The Lime isolate was isolated frorg. Phenolic compounds, proteins and ethylene
aurantifolia, C. aurantium, P. guajava, M. 9roup and sometimes formed gitogenine. In
indica, A. lebbek, P. ferruginum, D. regia, A.  addition, Bettolo, (1998) reported th&
indica ,C. nodosa, T. indica., E. citriodora, @egdyptiaca showed antimicrobial,
A. nilotica. andA. seyal. The culture showed insecticidal and fungicidal potential3.he
white color at the % day and changed to first symptoms observed were chlorosis in
olive or green in the middle with shades ofll infected seedlings off. nitida, P.
white 2-4 days. Finally it changed to greygudjava, E. citriodora, A.  lebbek, A,
green in the middle then turned dark brow§eya, A. nilotica, P.ferruginum, D. regia,
with shade of white color after 7 days wherf indica, M. indica and C. auratifolia
grown in PDA medium (Plate 3). after 5-12 days followed by wilting and
Under the light microscope the mycelium defoliation of leaves at the end of thé 4
appeared to be dark brown in color, week. Th_e sudden wilting on guava was in
septated, branched or simple. The conidia@ccord with those reported by Mirzaeal.
were ovoid or cylindrical with 0-3 septa; (2002) who found that the symptoms on
they showed hyaline color at first and then guava appeared as sudden wilting ~ of
turned to dark brown in the center and palePranches, followed by bark discoloration
brown in the edges (Plate 4). These result§@nging from dark grey to black without
are in consistency with Nour (1996) agtl ~ €xposure of any sooty layer of arthrospores.
Atta and Aref 2013 who recognized four N conclusion, the biodiversity ofN.
isolates ofN. mangiferae; infecting avenue ~ Mangiferae need to be studied all over the
trees in Khartoum state depending on sporecountry ~ on  the basis of molecular
shape and mycelium growth characteristic characteristic to differentiate between the
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different isolates and to find out if they are
different isolates or races.Balanites

June /2013

palm in northern Sudan. Technical
Bulletin No. 5 .A. R. C. Sudan.

aegyptiaca appeared to be highly resistant to Alzarari, A. J.; Attrackchi, A. A.; Tarabeib,

the disease in laboratory experiments, and it
was not infected under natural conditions.
Thus the effect of its extract from the

different parts in controllind\. mangiferae

A. M. and Michail, S. H. (1979). New
hosts of Hendersonula toruloidea.
Pakistan Journal of Scientific and
industrial Research 22: (5), 251.

should be investigated. Furthermore, anBettolo, G. B. M. (1998).The role of natural

effective control measui® should be
developed to control this devastating disease
that represent real threat to fruit, forest and
ornamental trees.

products in plants-insect and plant fungi
interaction in: Natural for Innovative
Pest management. Pergamo press, 187-
222.

Cao, Z. M. and Wang, X. (1989). A survey of

Table 4: The Pathogencity of two Nattrassia
mangiferaeisolates (Lime and Ficus) on
different seedlings of tree species.

Seedlings speci Ficus isolate Lime isolate

Balanites — -
aegyptiaca

Azadirachta indica — +
Albizzia | ebbek

Peltophorum -
ferruginum
Delonix regia -

I
+

+

Ficus nitida +
Psidium guajava -
Mangiferaindica -
Citrus aurantifolia -
Acacia nilotica -

Acacia Arabica —

+ o+ + + + + o+ o+

Eucalyptus +
citriodora

(+) indicated that seedlings are
infection, (-) indicated no infection.

susceptible to

References

Abu Al Futuh, 1. M. (1983). Blanites
aegyptiaca an unutilized raw material
potential ready for agro-industrial
explanation. United Nation Industrial
Development Organization (UNIDO)
report TFINT/77/ 021. Vienna, pp. 100

Ahmed, M. I. (2005). Etiologies of branch
wilt disease in selected forest, fruit and

ornamental trees in central Sudan. Ph.D.

Thesis. University of Gezira, Sudan.
Ahmed, N. E.; and Yassin, A. M. (1992). An
epidemic wilts disease effect on date

7

El Atta, H. A. and Aref, |.

stem diseases of Zanthoxylum
bungeamum. Forest Pest and Diseases,
No.1, 47.

M. (2013).
Pathogenic mortality ofFicus spp.
International Journal of Plant, Animal
and Environmental Sciences. Available
online at www.ijpaes.com

El Trefee, M. A. (2009). Studies on mango

branch wilt disease caused by
Nefusicoccum mangiferae. M. Sc.
Thesis, Academy of Sciences.

Elliott, M. (2000). The decline of pacific

madrone Arbutus menziesii Pursh.) in
urban and natural environments: its
causes and management. Ph. D Thesis,
University of New York.

Elliott, M. and Edmonds, R. L. (2004).

Systematic study of Nattrassia
mangiferaethe cause of madrone
canker. In: Proceedings of the 51
Western International Forest Disease
Work Conference; 2003 August 18—-22
(B. W. Geils ed.). Pp 59-62. Grants
Pass, OR. Flagstaff, AZ: U.S.
Department of Agriculture, Forest
Service, RockyMountain Research
Station.

Elliott, M., Edmonds, R. L. and Mayer, S.

(2002). Role of fungal diseases in
decline of Pacific madroné\orthwest
Science 76:293-303.

George, L. K. (1947). A simple and rapid

method for obtaining monoculture.
Mycolgia 39: 368-371.

Gerrish, G. (1993). Using a life history-

carbon balance model for forest decline
research. In:Forest Decline in the



Journal of Science and Technology Vol. 14 June /2013
Agricultural and Veterinary Sciences (JAVS No. 1)

Atlantic and Pacific Region, (R. F. Mohamed, R. I. (2000). Studies on the
Huettl, D. Mueller-Dombois Editors). ecology, etiology and pathology of
Pp. 243-250. Springer Berlin Heidelberg,  Nattrassia mangiferae on tree flora from

Germany. central Sudan. M.Sc. Thesis University
Giha, O. H. (1975). Hendersonula of Khartoum.

toruloidea associated with a serious wilt Mohukker, R. I. M. and Yassin, A. M.

disease of shade trees in SudRtant (2001) A note on resistance of four tree

Disease Reporter 59: 52-52. species to branch wilt epidemic caused

Harsh, N. S. K, and Tiwari, C. K. (1992). by Nattrassia mangiferae (Hendersonula
Top dying and mortality in provenence  toruloidea Nattrrass) in the Sudan.
trial of Gemelina arborea. Journal of University of Khartoum Journal of
Tropical Forest, 8(1): 55-61 Agricultural Science, 9 (2): 306-310.

Jamaluddin, K.; Soin, K.; and Dadwal, V. S. Moore, M. K. (1988). Morphological and
(1987). Some noteworthy diseases of physiological studies of isolate of
Eucalyptus in Madhya Pradesimdian Hendersonula  toruloidea  Nattrass
Food and Forest 10: 55-57. cultured from human skins and nails

Jones, D. R. and Stover, R. H. (2000). sample. Journal of Medical Veterinary
Fungal diseases of banana fruit, Mycology26: 25-39
preharvest diseases. In Diseases oNattrass, R. M. (1933). A new species of
Banana, Abaca and Enset (Jones, D.R. Hendersonula (H. toruloidea ) on
(ed.). Pp. 173-190. Wallingford, UK: deciduous trees in EgypTransactions
CABI Publishing. British Mycological. Society, 18: 189-

Mirzae, M. R.; Mohammedi, M.; and 198. 93..

Radiom, H.  (2002). Nattrassia Nour, W. M. T. (1996). Branch Wilt and
mangiferae, the cause of dieback and Mortality of some Shade Trees in

trunk cankers ofFicus religiosa and Khartoum State Caused b\attrassia
branch wilt ofPisidium guajava in Iran. mangiferae.Pp 84, M.Sc. thesis,
Phytopathology 150: 244- 247 . Khartoum university.

Misikita, W. J.; James, S. Yaniniek B.; Sutton, B. C. and Dyko, B. J. (1989).
Ahounou M.; Baimey H.; and Revision ofHHendersonula. Mycological

Fagbemissi, R. (1997) First report of  Research, 93: 466-488.

Nattrassia mangiferae root and stem rot Tsahouridou, P. C. and Thanassoulopoulos,

of cassava in West Africa.Plant C. C. (2000). First report of

Diseases, 81: 1332. Hendersonula toruloidea as a foliar
pathogen of strawbernyee (Arbutus
unedo) in Europe. Plant Disead®k p 487.



Journal of Science and Technology Vol. 14 June /2013
Agricultural and Veterinary Sciences (JAVS No. 1)

Plate. 1. Culture di. mangiferae (Ficus isolate) on PDA mediurnthe mycelium color begins white f
2-3 days, turns into dark green in the middle afegrsds (A), changes to blackish brown in the mi
and brownish grey at trexiges after 7 days (I

Plate 2.Morphological characteristic of N. mangifer— Ficus isolate. A, conidia; B, mycelia (x1
magn: fication)

Plate 3. Culture oN. mangiferae (Lime isolate) on PDA medium showed whcolor at the first day,
changed to olive or green in the middle with shaafeshite -4 days. Finally it changed to grey gre
in the middle with shade of white color after 7 sl
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Plate 4. Morphological characteristicéfmangiferae — Lime isolate. A, mycelium; B,conidia (x100
magnification).

Adhi, gé (Nattrassia mangiferae) Sy gé &Jé'}” dy..\ UQ A hia Z\.s.ubéJ &igda

g a3y

FOIAS AL A 5 B9u) A dada 9 (e Alaa (plgaaley pdd e s

sl = 32e 3542 o a5 al dadda ¢l a sl — Dgglall o) sall g de) )3 AIS, Clal) (el and

+249 12118808 st «edurzahran@gmail.com_ s il o sie ¢ Jud el il gall *

paldliual)

el aaley sed canl s Jlle e 41 (Nattrassia mangiferae (Nattrass) Lhill g il g 8 Jsd (s
AN Sreds Alae (s A 5 kadl) Gl yeY) S e aaly el ey s A el ool s s
s3a iy yal QAL i pal) Cansall Blall a5 (el L5 a5 58 Jom il slaall 3 ai clllia Lo sadl 85550
le s 29 of zeasall il i€ . o jall el Blall (530l & juas el BLaY) Badp Cigin 3aa3 iy Al
Ficus) oSl ol & G pall Gigan Lo el el L ads IS8 ddbae Agly ABle15 1 an Al sl (e
AlaY) & Jaa @l (Adansonia digitata L.) salill 5 (Cassia nodosa Roxb) Ll s (nitida Thunb.
LS el 8 (o pall g B A S Laiy L%60 I %55 e paal 30 a5 55 %100 A (i sally
ol Lelad ) dabisall i) 3 (o pall &g i) il Sh %30 (i el 30 il 5 %20 4y (Acacia spp)
Lo A Gla i 8L D e %535 %100 @il dus 5 gie Adlie 8 G el 3oy Ggand A el S
Oile elllia o dlenall il Hall ClES LG gt Allaiay (S Ale 3 (%20) G el 3ab5 (%35-%30) (el i gaal
Citrus aurantifolia ) osell Jladl e 4l €al jladl g0 IV oo & o mmd) d) e oiliae
I A G ) 2l L e g5 12 (e el Ll il ) B gad olas e | (Swingle.
A (Balanites aegyptiaca) galsed s of VI eedud) e Sig s 11 o zlasy ool eV @elil (el 43
L85 (Fonitida) oSl Laa HlasY1 il e i e 5 3 al pe ) Sl A e & el Laty WA el 03y canss
-(Eucalyptus citriodora Hook.)
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