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SYNOPSIS

Blackwattle (Acacia mearmsii) is an economically imporant planiation tree in many parts of the world. In South
Africa it is mainly planted for the preduction of tannins and high quality pulp. Wattle trees are affected by
various diseases, some of which have led o devastating losses and the termination ﬂfplam_ing programmes. The
potential threat of new black wattle diseases in South Africa is of concern. The threat of disease is enhanced by
the factthat A, mearnsitis planted in monoculiure. Thisreview provides a summary of A. mearnsii diseases caused
by Tungi, with special reference to the South African situation.

INTRODUCTION

Acacia memmsi e Wild (Black waule) 15 native to Aus-
tralia and has been planted in many parts of the world.
Wanles are leguminous plants and play an important
rolein nitrogen fixation, Iuis, therefore, ofien plantedin
rotation with other crops (Sheriv, 1971). A, meamsii is
uscd in o1l reclamation, in wind breaks and the woaod is
a valuable source of fuel, mining umber and pulp
(Achind, 1971; Anonyvmous, 1993; Annecke, 107§;
Gibson, 1975; Rusk et ad. 1990; Sherry, 1971). One of the
most imporiant characteristics of A. mearnsii is in the
bark, which is one of the richest known sources of
vegelable tannins. These tannins have various industrial
uses, including leather 1anning (Acland, 1971; Keet.
1938; Sherry, 1971).

Acacia mearnsii trees are planted in a monoculture
svstem in South Africa, with a relatively uniform geneuc
base. As cxotics, they have been inwroduced to new
enemicsagainstwhich they lack natural resistance. These
facis potentiallyincrease therisks associated with discase
(Wingficld. 1984; Wingficld, 1957a; Wingfield. 1937h).
A knowledge of all pathogens occurring on A, mearmsii,
partcularly in South Africa, will enable us to evaluate the
disease situation and to adapt breeding programs to
minimise losses. Various fungi have been found on, or
isolated from diseased A. meamnsii during the past cen-
tury, most of which are saprophytes. A number are,
however, well recognised pathogens (Tadle 1). This re-
view will focus on those fungi that are known pathogens
and thatare also believed 1o have some economic signifi-

cance.
DISEASES OCCURRING WORLD WIDE

Stem and foliage diseases

Pink disease, caused by Corticium salmonicolor Berk. and
Br., has been recorded on A. mearnsiiin Malaysia, Indo-
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nestaand Mauritius, Thisdisease hasalso been recorded
on other Acaria species elsewhere in the world (Bakshi,
1976; Gibson, 1975; Sherry, 1971). In Kerala (India), it
is the cause of severe disease on Acacia aunculiformis A,
Cunn.: Benth. (Florence and Balasundaran, 1991). This
fu ngus has also been reporied on A, mearnsii in South
Africa (Bakshi. 1976 Roberts, 1957). Pink discase causes
death of branches, accompanied by leal cast due to the
girdling of the branches, Some of the earliest smploms
are the exudation of gum, followed by the growth of
myceliaon the bark of the wree. Asthe infected bark dies,
patches of pink myeelivm appear on the bark surface.
The I!'Llngus affects wrees of all ages and is a serious
pathogen onvarious other plantation species, including
Heveaand Evcalyptus (Gibson, 1974; Wingfield and Kemp,
19493).

Black spots on the foliage and sunken lesions on
green twigs of A. meamsiiin India have been auributed
to the pathogen, Cereosporella theaePetch (Gibson, 1974),
Ohher leaf and stem diseases include a leafl spol caused
by Camptomerris albizice {Petch) Mason (Sherry, 197];
Wingfield and Kemp, 1993). In 5r Lanka and India
Calonectria indusiata Seaver causes brown to black spots
on leaves of A. mearnsit. This disease was so severe in
certain areas that it resulted in complete defoliation of
trees. In SriLankaicwasalso found to cause stem cankers
onyoung Aecaca decurrens (Wendl.) Willd. (Bakshi, 1976).

Physalospora abdita {Berk. and Curt.) N.E. Stevenscan
cause severe disease on previously wounded trees. This
normally saprophytic fungus can cause cankers, leaf
blight and root rot of weakened trees (Gibson, 1975;
Spaulding, 1961). Glomerella acaciae (K. Ito and
Shibukawa) K. Ito was described as the cause of
anthracnose of Acacia dealbata Link and Acacia mearnsic
in Japan. During wet periods it caused lesions on leaves,
stems and petioles of seedlings. In severe cases young
shoots were girdled, leading to defoliation (Hodges,
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TABLE 1-List of pathogens of A. mearnsii, with associated symptoms and distribution.

PATHOGEN

A maurodersa rude (Berk) G.
H. Cunn.

Amauroderma rugosum
{Blume and Nees) Torren

Calonectria thear Loos
Crratocyitis sp.

Campiomerris termuruina
{Svd.) Bessey

Crranpirrelln theae Perch

{omndus kenutay (Woll ex
Fr.) Quel.

(artionnn walmentendr Berk

arnd BR.

Calenedrockuelinem seopiriumn
Maorgan

Conoddrrma aplunaium
{(Wallr.) Puar

Cinrnleran furedser Rarst

(el wennae (R 1o
and Shibukawa) ke Lo

Lavndiplodin theolmarnse
(Pzr) Gl and Maold,

Marophmann phasenlinn
i Tasse ] Chosch,

Pl herderivm Wesicnal:

Mivwelospusca alalita |Bork.
ar] Curt ) NE Stevens

,f"'.l1. Lol thaen futzasitiea
{Erastir. ) Waterhouse

Ik Dstirtun aufir riuliides

Lol
Pora alledwunnrea Petch

Rhszactoni lavellifrra Small
Trareries pngulnia Berk

Traenrles raeetine
tRborzchh [loso

Tramries raswrala Pat. cr
Har.

Urnreyelndinm b forom
MeAlp.

Uramyrladium nantalile
{Ludwig) McAlp

Urnmycladinm
teferianuea (Saccardo)
Mealp

Lromyeladivm alpinum
Mealp
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SYMPTOM

Root discase
Collar rot
Leaf spot

Die-back, pith discolouration,
blisters, lesions

Spots

Leaf spot, lesions an twigs,
defoliation

Wood rol

Stem and twig cankers

Root disease

Heart rot

Foot disease
Heart rot

Anthracnose, lesions,
defoliation

Root discase

Roor disease, die-hack,
BTG5S

Twig die-back

Stem and (Wi carkers
Leal Lilight, Root re
Black burt

Heart ron

Heart ron

Wilting, die-back
Heart rat

Heart rot

Heart rot
Leafl and twig rust, stem swellings

Calls

Galls

Leaf rust

DISTRIBUTION
South Africa

South Africa
Sri Lanka, India

South Affica, Branl

Dominica, Kenva,
Zouth Africa, Sudan
India

South Africa

Malaysia, Maunitius

South Africa

Australia, Sri Lanka, India
Porugal, South Africa,
S Lanka, New Zealand

Taiwan, India, Jave,
South Africa

Japan

South Africa

Bouth Africa, 564 Lanka

Kenva

Anstralia; India. Xorgh Amenea.

South Africa
South Africa

India, South Africa.
Sr Lanka

Sri Larnka
South Africa

South Africa

Kemva, South Afnca

South Africa
Ausrralia, New Zealand

Australia, New Zealand

Australia, New Caledonia,
New Zealand

South Afnica, Australia
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1964):

In Kenya, Phoma herbarum Westend. was described as
the cause of die-back after it had consistently been
isolated from diseased A. mearnsii trees. Experiments,
however, showed that new infections by P. kerbarum can
only beinitated through wounds (Gibson, 1975; Olembo,

1972).
FRusts

Uromyeladinm notabile (Ludw.) McAlp: affects the seed
pods and distal ends of branches. The disease is charac-
terised by the formation of galls and leads 1o the eventual
death of branch tips, as well as to a reducton in viable
seed producton {Sherry, 1971} It can cause blister-like
galls on leaves and petioles and in severe cases, death of
young wees. Galls restrict water transport within trees
and this leads 1o the die-back of the branches. In the
1820's it caused severe losses of A decurens in New
Lealand (Dick, 19583).

Another rust fungus, Uremyeladium bisporum McAlp.
[=L" araciae {Cooke) P and H. Svdow] was reported on
A mearmsiiand A, dealbatain New Zealand and Ausoralia
{Bakshi, 1976; Dick, 1985). This rust causes small de-
pressed cankers or swellen distorted areas on branches
and stems, where on leaves it causes brown powdery
paiches on the lower surfaces. [tis, however, not consid-
ered 10 be of economic impernance in New Zealand
(Dick, 1985). In Sowth Africa Uremycladium alpinum
Mcalp causes leal rust of A, meamisie (Figure 1), This
pathogen hasalso been reported from Australia (Morris
et af. 1938). Uromycladivm tpperianum (Sacc.) MeAlp.
wits also reported from Australia as the cause of gall
formation on branches, but Morris ef al. (1938) ques-
doned this report (Sherry, 1971; Bakshi, 1976; Dick,
1953,

Root disease

Fungi commonlv recognised as root pathogens on A,
mearnsii include {'_:'_\,'ﬁnr:'ra{fadfum smpnr:'um T\IDTEE!:I‘.I arcd
Phytophthers parasitica (Dastur.) Waterhouse, In South
Alrica, € scoparium has been isolated from the roots of
A. meamsii and is considered w0 he the cause of root
diseases of A mearmsii in this country (Crous ef af. 19915
Doidge, 1850; Spaulding. 1961; Wingfield; 1957b). C.
seoparium has also been found to cause leaf spot and
blight on Acacia longifelia (Andr.) Willd, in South Africa
{Hagemann and Rose, 1988) aswell asdamping-off of A.
dealbata (Bakshi, 1976).

Phytophthora parm:'n'm was isolated from A. mearmsii
with sterm gummosis and black butt in South Africa
(Figure #) (Gibson, 1973; Sherry, 1971; Zeijlemaker,
1971; Zeijlemaker and Margot, 1971). Another root
pathogen, Mamophomina phaseolina (Tassi) G. Goid., has
lead to serious losses in forest nurseries. The laner
pathogen occurs world-wide and on a wide range of
hosts, including various species of Pinus, Eucalyprus and
Acacia (Bakshi, 1976; Hodges, 1964). Symptoms of root
diseases caused by M. phaseslina include stunting of
seedlings, chlorosis and death of the foliage, while
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necrotic lesions are formed on the roots. Eventually the
tree may die (Foreman, 1985). M. phaseolina has been
reported on A, meamnsii and A, decurrens in Indonesia,
Malawi, south Zimbabwe and Tanzania (Bakshi, 1976).
Species of Amauroderma, Ammillaria, and Canederma
lucidum (Fr.} karst. are probably the most widely occur-
ring root pathogens on any tree species in the world,
including A. mearnsii (Bakshi, 1976; Gibson, 1975; Sherry,
1971; Spaulding, 1964).

DISEASES IN SOUTH AFRICA
GCummosis

The term gummosis refers to a disease condition where
gum is exuded from the tree. This exudaton of gum is
an inherent reacton of the ree o siressful conditions,
either from external injury such as mechanical damage
or pruning, factors affecting the growth of the tree or o
infection by a pathogen. ltshould, however, beregarded
as a disease symptom and not as a disease in iself
(Sherry, 1871; Zeijlemaker, 1968}, In South Africa and
other countries, where A. meamsii is planted commer-
cially in plantations, gummesis is a serious problem,
because it reduces bark quality and hinders stripping of
the bark (Haigh, 1983; Sherry, 1971},

In South Africa the term guimmosis has been applied
to a complex of diseases associated with A, mearnsii,
These include the following:

a. Speckled gummosis: This symptom is characterised
byalarge number of small lesions on the bark (Figure 2),
Drops of gum are exuded from each of these lesions,
Small cracks or holes are left in the hark il the wee
recovers (Zeijlemaker, 1968). It has been suggested that
this symptam is due to a genetic disorder, rather than a
pathogen (Anonymous, 1959; Zedjlemaker, 1967).

b. Blister lesions: This symptom is characterised by the
formation of blister lesions due 1o the accumulation of
gum under apparendy healthy bark (Figure 7). Gum is
exuded when these blisters rupture (De Beer, 1994,
Zejjlernaker, 1968).

c. Motted disease: Sympioms of this disease are darkly
coloured areas of dead and dyving tissue, often on green
bark (Figure 3). These spotscan spread and form patches
that eventually cover alarge part of the stem. In isolated
patches, cracks may develop through which gum s
exuded (Kowé, 1935; Sherry, 1971; Van der Byl, 1914,
Zeijlemaker, 1968; Zeijlemaker, 1971). The disease ap-
pears to be most severe in young, vigorously growing
trees, just after rains and following prolonged drought.
Evidence from field observations suggests that the dis-
ease is most severe when trees are actively growing (Van
der Byl, 1914). Isolatdons from these symptoms have
vielded varicus fungi of which a Phytephthorasp. was most
abundant {Zeijlemaker, 1963).

d. Black butt: One of the easiest symptoms to detectin
A. mearnsii plantations is the extension of black flares of
dead bark that spread upward from the base of stems
(Figure ). This ssmptom is also characterised by cracks
starting at ground level and the exudation of gum
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(Kotzé, 1935; Sherry, 1971; Zeijlemaker, 1968; Zeijlemaker, -
1971). The causative agent of this disease was identified as
FPhytophthora parasitica {Zeijlemaker, 1971).

e. Blind pocket disease: In this case, sunken pits are
formed in the stem giving rise to an undulating appear-
ance,duetotheinhibition of growth in some areas ofthe
cambium (Bakshi, 1976; Zeijlemaker, 1967; Zeijlemaker,
1968).

Gummaosis is most severe under moist conditions,
especially in summer rainfall areas when conditions are
opumal for fungal growth (Sherry, 1971; Stephens and
Goldschmidt, 1938), Vigorous growth of trees appar-
enty enhances the occurrence of symptoms. This has
particularly been seen in experiments evaluating ferti-
liser applications on growth and bark production. The
application of superphosphate and lime gave rise 1o a
significant correlation with the severity of gummosis.
The addition of superphosphate increased the occur-
rence and severity ol gummosis, while the application of
lime suppressed disease. Thisis ascribed to the fact that
superphosphate increased growth of the wrees, while
lime slowed growth (Beard, 1962; S5chénau, 1970; Sherry,
1971; Sherry and Schénau, 1967). The worst cases of
gummosis have been recorded on trecs growing on
shallow or sandy soils (Ledeboer, 1940).

Gummasis has previously been ascribed o a combi-
nation of biological and physical factors {Gibson, 1973).
In commercial planiations A. meamsii is selected for
higher vields and increased performance. To achieve
this, as many sources of competition as possible are
removed, Plantations are cleaned of weeds and thinned
to densitics that decrease competition, butsiill give high
vields. These management strategies increase growth
butalso lead 1o higher incidences of gummosis (Sherry,
1971; Stephens and Goldschmidt, 1938; Zeijlemaker,
19713,

Vander Byl (1914) was first to investigate the possibil-
ity that a pathogen might be the cause of gummaosis.
Various fungi have been isolated from ssmptomatic
tissue, including Phytophthora parasitica var, parasitica [ =
P. parasitiea Daswur.) Waterhouse] from “mottled” and
“tonguc” lesions, a Pestaletia sp. from various ssmploms
and Fusariwm and Rhizoctonta species from “black bun”
and “mouled” ssmptoms. No single organism has, how-
ever, been associated with a specific smptom (Sherry,
1971; Siephens and Goldschmidt, 1938; Van der Byl,
1914 Zeijlemaker, 1968; Zeijlemaker, 1969),

Black butt

Black buntis characterised by a black discoloradon of the
bark at the base of trees (Figure ). This discoloration
spreads upwards along the stem through the extension
of brown to black flare-like lesions. This is accompanied
by the exudation of gum through cracks that formin the
bark (Wingfield and Kemp, 1993; Zeijlemaker, 1971;
Zeijlemaker and Margot, 1971). Black buu has been
considered asone of the major ssmptomsin the gummosis
complex. It was thought that the black butt smptoms
appearintrees tolerant to gummosis. Black buttwas thus
considered as a secondary stage of gummosis (Zeijle-
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maker, 1963). It is economically important because it
affects the thickest, most valuable bark at the base of
trees. [talso reduces the ease of bark stripping and leads
to a reduction in bark yield. In severe cases it can also
lead to the death of wrees (Haigh, 1993; Moffet and
Nixon, 1963; Sherry, 1971).

Phytophthora parasitica has been isolated from black
butt and motled lesions on the stems of symptomatic
trees. It was therefore speculated that both the tongue
lesions, extending from the base of the trees, and the
mottled lesions are part of the black butt disease condi-
tion. Artificial inoculation with P. parasitica reproduced
the symptoms of black butt and the organism was later
re-isolated from the inoculated wees (Bakshi, 1976:
Margot, 1971; Zeijlemaker, 1969; Zeijlemaker, 1971;
Zeijlemakerand Margot, 1970; Zeijlemakerand Margot,
1971). Theappearance of two different symptoms (black
butt and motded) caused by the same organism was
ascribed tovarying climatic conditions after a period of
low temperatures (<6 “C). The hlack lesions extending
from the base of the tree were thought to be due to
mycelial growth in the tssue (Zeijlemaker, 1971).

Recendy it was siated that the exact cause of black
butt {blackdiscoloraton atthe base of trees) isunknown
{Wingfield and Kemp, 1993). These authors speculated
that it is a complex disease condition, as suggested by
Zeijlemaker (1968), and not due to the effect of any
single pathogen. Infection by P. parasiticamight provide
entry sites for opportunisiic pathogens, These second-
ary pathogens could then be responsible for the black
lesions that spread towards the terminal growth pointof
the tree (Wingficld and Kemp, 1993). This hypothesis is
hased on the fact that P, parasiticais usually isolated only
from the base of trees {Authors, unpublished).

Albert falls discase

Albert Falls disease derives its name from the area in
Natal in which it was first reported between 1932 and
1935 (Stephens and Goldschmidt, 1933). The disease
was characterised by vellowing and withering of the
loliage or death of some of the branches. This was
lollowed hy the death of trees within five to lifteen days,
The disease affected trees of all ages, but mainly those
berween one and five vears of age (Ledeboer, 1940;
Sherry, 1971; Stephens and Goldschmidt, 1935).

The disease in the Albert Falls area occurred in
heavily thinned stands and it was suggested that it had
always been presentin the counuv. Fungi isolated from
diseased trees included species of Rhizoctonia, Phoma,
Mucor, Trichoderina, Pestalotia and Fusartum. [t was how-
ever, thought that of these organisms, Rhizoctonia
lamellifera Small was the primary cause of tree death
(Doidge, 1950; Gibson, 1964; Lackhoff, 1964; Sherry,
1971). According to more recent reports the cause of
Albert Falls disease is Macrophomina phaseolina (Gibson,
1975). M. phaseslinaoccurson A, mearnsiiand A. decurrens
and has been reported as a root pathogen of Acada spp.
in Sri Lanka and other parts of Africa. Symptoms
include die-back and gummosis of the stemand death of
the roots {Bakshi, 1976; Gibson, 1973).
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Ceratocystis wilt
This disease was first reported in 1989 from the Natal
Midlands in a stand where all the wrees had been me-
chanically damaged by the lopping of branches (Morris
et al. 1993). Symptoms include wilting, die-back and
eventually death of trees (Figure 5). Gum exudes from
affected stems and branches, and the bark covered by
red-brown o black discoloured areas (Figure 6). There
are blisters or swellen gum pockets with vellow
discolouration along the edges (Figure 7). Brown streak-
ing is often evident in the wood (Figure 8§) (De Beer,
1994; Morris ef al., 1993; Winglield and Remp, 1993},
Thecausal agentof thisdiscase hasbeen identifiedas
a new species of Ceratocystis, which has yet 1o be named.
It was first tentatively idenfied as Ceratonsiis fimbrata
Ell. and Halst.. but afier more dewiled studies it was
shown o represent a disunct taxon (De Beer, 1094).
These studies included pathogenicity tests showing that
the organism requires wounds to infect wees. Such
wounds can originate from insect damage, environmen-
tal Motors such aswind and hail or sibicultural pracuces.
It is possible that this pathogen is spread by insects,
which is typical of this group of fungi (De Beer, 1994,
Marris etel, 1993; Wingfieldand Kemp, 1993 Wingficld
el il 1993,
A disease that could be the same as Ceratocystis will
in South Africa, was described in Brazil by Ribeiro
 (18353) on A decurrens {green watile). The symptoms
include wilting and death of branches, splitting of the
wood and pith discolouration. The fungusisolated from
diseascd material was identified as €. fimbriata (Ribeiro
et al 18851, A wilt disease, characierised by the redden-
ing of the bark followed by wilting of the foliage, was
reported on A mearmsit in South Africa (Bakshi, 1976).
This author stated that the cause of the disease is un-
known, [tis, however, possible that this could have been
either Ceratocystis wilt or Albert Falls disease. Iuis also
speculated that the wtwo diseases might be the same,
although this supposition has not been substantiated.

Wood rot

Root collar rot was first reported on black wattle in 1930
anelis characterised by the rotting of roots in the region
of the root collar (Stephens and Goldschimidr, 1938),
This disease weakens trees, which are then easilv blown
over by wind (Ledeboer, 1940). Wind blewn trees are
usually the first indication of the disease. Earlier symp-
toms include a blackening, cracking and exudation of
gum from the base of trees, just above ground level.
Myeelial growth is often evident in the cracks. Affected
trees range from one to three or four years of age. The
disease was thought to be caused by a Rhizectoniaspecies,
although Diplodia natalensis Pole Evans [= Lasiediplodia
theabromae (Par) Griff. and Maubl.] were also reported
from symptomatic tissue (Ledeboer, 1940; Sherry, 1971;
Stephens and Goldschmidr, 1938). Lackhoff (1964) as
well as Gibson (1964), however ascribed the cause of
collar rot to Ganoderma rugosum Blume et Nees,
Laughton (1937) described a root disease of black
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wattle that affects the whole root system. The disease
spread upwards along the stem forming black cankers.
Lasiodiplodia theobromae was isolated from the sympto-
matic roots. It was thought that this fungus infects the
roots after they were weakened by Rhizoctonia, a condi-
tion simnilar o that found in citrus (Laughton, 1937).
Schizophyllum commune Fries has also been reported asa
wound pathogen causing the withering and trunk rot of
black watde (Ledeboer, 1946; Spaulding, 1961).

Various fungi have been described as the cause of
heartrot of A, mearnsii. In South Africa, fungi associated
with this smptom include Ganodama applanatum (5.F.
Gray) Pat., Polystictus subiculoides Lloyd, Trametes cingulata
Berk., T meyerii (Rlotzsch) Lloyd and 7. roseola Pat. et.
Har.and species of Amauroderma (Doidge, 1950; Gibson,
1975; Spaulding, 1964; Sherny, 1971). Coralus himsitus
(Woll. ex Fr.) Quél. has also been recorded as the cause
of wood rot of A, megmsiin South Adrica (Doidge, 19510,
Sherry, 1971).

Leaf diseases

In South Africa only three leaf discases are known that
alfect black warttle in plantations (Wingfield and kemp,
1993). The [rst is a leal spot caused by Camplomeris
aibizziae (Petch) Mason (= Stiprina verrucudose Syd.) and
the ther a rust caused by Uremyeladivm alpinum M
Alpine (Figure ) (Gibson, 1975; Morris e al, 1983;
Wingficld and Kemp, 1993). The third diseasc is pow-
dery mildew caused by an undetermined species of
(i m, which can be serious onvoung seedlings {Sheny,
1971},

CONCLUSIONS

The wattle incdusty in South Africa is an impoertant
source of employmentand export capital. Diseasesaf A,
megrnsii have, in the past not been considered to he of
particular impostance. This situationappearsto bechang-
ing and is likely to contnue to do so in the futre. The
potential for serious outbreaks of Ceratocysis wilt 15
great, although this primary pathegen has not had a
serious impact as yet. This, combined with diseasessuch
as black buttwill have a negative effect on wattle produe-
ton in the country, The threat of disenses entering
South Africa from other counwies must also receive
serious consideration.

mo ccrm]:rrehcnsivcsun'ej.'nfbfa-:kwau]ediseascs has
been undetaken in South Africa. Such a survey is ur-
gently required and will undoubtedly lead to the discov-
erv of additional pathogens and lend perspecuve 1o our
knowledge regarding their relative importance. It will
also provide a foundation to clarify the cause of diseases
sich as black butt and gummoaosis,
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