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SYNOPSIS
Bbck \\'attlc (Acacia meanzsiz) i5 an economically important plantation
tree in many pans of the world. In SOllth
Africa it is mainly planted for the production
of tannins and high qualil}' pulp. \\'3UJC trees arc affected by
\:1riousdiscases,
some of which han-Ied to devastating losses and me termination
of plan Ling programmes.
The
pOlcmial threat of new black h'3lUC dis(.'3ses in South Africa is of concern. The threat of disease is enhanced
by
Ihe fan that.-\.. 1.'Iennlsiiis plantcd in monocullurc.
This rc\ie\\' pro\idcs 3 stlO101ar)'ofA, m~amsiidiscases
caused
by fungi. \\'jth speci::d reference
to the South African situation.

INTRODUCTION
Acacia 1!i£r.171Sii
de \\'iJd (Black h~Htle) is nJ.th'c to Aus.
Ir:\lia and has been planted in many pans of the world.
\\'attJcs arc leguminous
plants and play an important
role in nitrogen fixation. It is. therefore ,often planted in
rotation hith other crops (Sherry. 197]). ,-\. meamsii is
used in soil reclam:1tjon, in hind breaks and the ,,'ood is
a \'aillable source of ftlel. mining timber :md pulp
(.-\(l:1l1d. ]971; .-\nonymous.
1993; Annecke,
]978;
Gibson, 1975; Rusk fl al. I ~190;Sherry, 197])_ One of the
most impon:uH characteristics
of A. mranlJii is in the
bark, \dlich is one of the richest known SOtlrces of
yegctable t:1I1nins, These tannins hayc \';trious industrial
uses, including
leather tanning
(Acland, 1971; Keet,
1938; Shcrry. 1971).
Acacia rl/mn/sii trees are planted in a monoculturc
system in South Africa, with a rclath'ell' unifonn genetic
base. As exotics, they hayc been introduced
to ne\\'
enemies against \\'hich they lack natural resistance. These
facts potentially increase the risks associated with disease
(\\'ingficld.
198-1: \\'ingficld.
19870; \\'ingfield.
19S7b).
A knowledge of all pathogens
occurring on A. m~anlJii,
pankularlyin
SOllth Africa. will enable us to cvalu:uc the
disease situation and to 3dapt breeding
programs
to
minimisc losses. Various fungi ha\'e been found on, or
isolated from diseased A. m~an1sii during the past cen.
. wry. most of which
arc saproph~.tes.
A number are,
hO\\'cycr, well recogniscd
pathogens
(Table 1). This re\ie\\" "ill foclls on those fungi that arc known pathogens
and that are also believed to ha\'e some economic significance.
DISEASES OCClJRRTh"G

WORLD

\\1DE

Stem and foliage diseases
Pink disease, caused by Ccrticium sa/monic%~~r Berk. and
Br., has been recorded on A. m~arnsiiin Malaysia. Indo.
Suid-AjrikaanJt
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nesia and :-"fatlritius. This disease has also been recorded
on other Acacia species else\d1crc in the world (Bakshi,
1976; Gibson. 1975: Shcrry. 1971). In Kero'o (Indio), it
is the cause of seyere disease on Aouia aun'culifonnis A.
Cuno.: Benth. (Florence and Babsundaran,
1991). This
fungus has also bcen reported on .-\, 1TIl'nrnsiiin South
Africa (Bakshi. 1976; Roberts. ] 957) .I'ink disease causes
de~\lh of branches, accompanied
by leaf cast duc to the
girdling of thc branches. Some of the earliest symptOms
arc the exudation
of gum, followed by the gTo\\,th of
mycelia on the bark of the tret', As the infected b:uk dies,
patches of pink mycelium appear on the bark slirface.
The fungus affects tn..'es of all ages and is a seriolls
pathogen on \:uiollsother
plant.:uion species. including
Hn.'('oand EUmZ\PIUS(Gibson, 1974; \\'inglicld and Kemp,
1993).
Black spots on the foliage and sunken lesions on
green t\\igs of.-\, ml'anlJii in India haye been atu'ibutcd
to thc pathogcn, Cercosporella thea, Pctch (Gibson, 1974).
Other leaf and stem diseases include a leaf spot caused
by ea",ptomcrris clbi:iae (Pctch) ~!oson (Shcn:'.
197]:
\\'ingfield
and Kemp, 1993). In Sri L1nka and India
CnlontClria indusiala Sea\'er causes brown to black spOts
on leayes of ..t. 1nl'i7.msii. This disease was so seyere in
certain areas that it resulted in complete defoliadon
of
trees. In Sri Lanka it \\'as also found to cause stem cankers
on young .1caciadwmms
(Wend!.) Willd. (Boleshi. 1976).
Physalospora abdita (Berk. and Curl.) N.E. Ste\'ens can
cause se\'ere disease on pre\iousll' wounded
trees. This
normally saprophytic
fungus can cause cankers,
leaf
blight and root rot of weakened
trees (Gibson.
]975;
Spaulding.
1961).
Glomerdla
acaciat (K. !to and
Shibukawa)
K. Ita was described
as the cause of
anthracnose
of .-lcada tka/bate lJnk and Acada TMamsii
inJapan. During wet periods it caused lesions on leaves,
stems and petioles of seedlings. In severe cases young
shoots were girdled. leading to defoliation
(Hodges.
35

T.{BU 1: List of pathogens ofA. mearnsii, with associaud symptoms and distrilrotion.
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1964):
In Kenya, Phoma herbarum \\'estend.
'as described as
the cause of die-back after it had consistently
been
isolated from diseased A. mearn.sii trees. Experiments,
howe\'er, showed that new infections by P. herbarnm can
onlybe initiated through wounds (Gibson. 1975; Olembo,
1972).
Rusts
Urom)'cladium nota bile (Ludw.) ~fcA.lp. affects the seed
pods and distal ends of branches. The disease is (haracterised by the formation of galls and leads LOthe c\"cowal
death of branch tips, as \,'ell as to a reduction in ,iable
seed production
(Sherr:.., 1971). It can cause blister-like
galls 011 !ea,'es and petioles and in scvere cases, death of
young trees. Galls restrict water transport \\'ithin trees
and this leads ro rhe die-back of the branches. In the
1920's it caused sc'"crc losscs of A. decunens in ; 'C\\.
Zealand (Dick, 1985).
:\nothcr
rust fungus, Uro11lJc/(ldium bisporum Mc:\Jp.
[=u. ua:cir.e (Cookc) P. and H. Sydow] was rcponcd on
A. Ineamsiiand A. dealbala in Ncw Zcabnd and Australia
(Bakshi, 1976; Dick, 1985). This rust causcs sillall depressed cankers or s\\.ollcn distoned areas on branches
and sterns, \,"here on leavcs it causes brO\\ll powdery
patches on the lo'scr surfaces. It is, ho\,.c\.er, not consid.
ered to be of economic
imparlance
in i\'C\'. Zealand
(Dick, 1985). In South Africa UromJc!ndiu1ll nlpinum
~1cAlp causes leaf rust of A. 1!It'amsii (Figure 1). This
pathogen
has also bccn reporled from Auslralia (~[orris
el. af. 1988). UromJdadill1ll l~P/)eria71u1ll(Sacc.) McAlp.
was also reponcd
from Australia as thc cause of gall
formation
on branches,
but ~lorris el al. (1988) qucslioned this report (Sherry, 1971; Bakshi, 1976; Dick.
1985).
Root disea.<;c
Fungi commonl~. recognised
as root pathogcns
on A..
m<nmsii include ()-lindrocladillTll s((tpan.l~m :\lorgan and
Phylophlhora parasitica (Dastur.) \\'aterhouse.
In South
Aflica, C. scopan'um has been isolated from the roOlS of
A. meamsii and is considered
to be thc cause of root
diseases of A. mramsii i:1 this country (Crous ct al. 1991;
Doidge. 1950; Spaulding.
1961; \\.ingfield;
1987b). C.
S(Opanllm has also been found to cause leaf spot and
blight on Acacia longifol;a (Andr.) \\.illd. in South Africa
(Hagemann
and Rose, 1988) as ".ell as damping-ofToU.
dealbala (Bakshi, 1976).
PhJlophlhora parasitica was isolated from .4.. mRarnsii
\\;th stem gummosis
and black butt in South Africa
(Fil5"re 4) (Gibson.
1975; Sherry, ]971; Zeijlemaker,
1971; Zeijlemaker
and Margot,
1971). Another
root
pathogen,
Macrophomina phaseolina (Tassi) G. Goid., has
lead to serious losses in forest nurseries.
The latter
pathogen
occurs world-wide
and on a hide range of
hosts, including \-anous species of Pinus, EucalJptus and
Acacia (Bakshi, 1976; Hodges, 1964). SymptOms of root
diseases caused by .\1. phaseofina include stunting of
seedlings,
chlorosis
and death of the foliage, ".hile
Suid-Afrikaanse
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necrotic lesions are formed on the roots. Eventually the
uee may die (Foreman,
1985). M. phaseolin a has been
reported on .-L TnRarnsii and A. cUcurren.s in Indonesia,
Malawi, south Zimbabwe and Tanzania (Bakshi,1976).
Species of A17UJurodem:a, Annilkln'a,
and Ganoderma
lucidum (Fr.) Karst. are probably the most \\;dely occurring root pathogens on any uee species in the world,
including A. "."amsii (Bakshi, 1976; Gibson, 1975;Sherry,
1971; Spaulding,
1964).
DISEASES IN SOuTH

AFRICA

Gummosis
The term gummosis refers to a disease condition where
gum is exuded from the uee. This exudation
of gum is
an inherent reaCtion of the uee to stressful condilions,
either from externa] injury such as mechanical
damage
or pruning. factors affecting the growth ofLlle uee or to
infection by a pathogen. It should, however, be regarded
as a disease s~lnptorn and not as a disease in itSelf
(Sherry. 1971; Zeijlemaker,
1968). In South A[riea and
other countries, \\.here A. mRr.msii is planted commerciaJly in plantations,
gummosis
is a serious problem,
because it reduces bark 'luality and hinders stripping of
the bark (Haigh, 1993; Sherry, 1971).
In South ..\flica the term gummosis has been applied
to a complex of diseases associated \\;th .-\. meamsii.
These include the follo,\ing:
a. Speckled gummosis: This symptolll is characrclised
by a large nlllllber of small lesions on the bark (Figure 2).
Drops of gum arc exuded from each of these lesions.
Small cracks or holes are left in rhe bark if the tree
recO\.ers (Zeijlemaker,
1968). It has been suggested that
this symptom is due to a generic disorder, rather than a
pathogen (:\nonymous.
1959; Zeijlcmaker,
1967).
b. Blister lesions: This symptom is charactcriscd
by the
formation of blister lesions due to the accumulation
of
gum under apparently
healthy bark (Figure 7). Gum is
exuded whcn these blisters rupture
(De Beer, 1994;
Zeijlemaker. 1968).
c. Mottled disease: Symptoms of this disease are darkJy
coloured arcas of dead and d~;ng tissue, often on green
bark (Figure 3). These spotS can spread and form patches
that eventually cover a large pan of the stem. In isolated
patches, cracks may de\'elop through
which gum is
exuded (Kotze, 1935; Shen),
1971; Van der Byl, 1914;
ZeUlemaker, 1968; Zeijlemaker.
197]). The disease appears (Q be most se\.ere in young, \igorously
grO\\ing
trees,just after rains and foJlo\\;ng prolonged
drought.
E\idence from field obser ations suggestS that the dis.
ease is most severe when trees are actively gro\\;ng (Van
der Byl, 1914). Isolauons from these S)mptOms have
);elded various fungi of which a PhJlophthorasp. was most
abundant (Zeijlemaker,
1963).
d. Black butt: One of the easiest S)mptoms to detect in
A. 11Uarnsiiplantations is the extension of black fl_ares of
dead bark that spread up\',-ard from the ?3Se of stems
(Figurl4). This S}mpLOm is also characterised
by cracks
st~ting at ground level and the exudation
of gum
37

(Korze.1935;Sheny.1971;Zeijlemaker.
1968;Zeijlemaker. '.
1971). The causative agent of this disease was identified as
PhylbphUwra pt;rasitica (Zeijlemaker. 1971).
e. BlinJi pocket disease: In this case, sunken pits arc
formed in the stem ghing rise to an undulating
appearance, due to the inhibition of growth in some areasoflhe
cambium (Bakshi. 1976; Zeijlemaker.
1967; Zeijlemaker.
1968).
Gummosis is most severe under moist conditions.
especiaJly in summer rainfall areas when conditions are
optimal for fungal growth (Sherry. 1971; Stephens and
Goldschmidt,
1938). Vigorous gro".th of trees apparcou)' enhances
the occurrence
of S)mplOffis. This has
panicularl)'
been seen in experiments
evaluating [cniliser applications
on growth and bark production.
The
application
of superphosphate
and lime gave rise [Q a
significant correlation
\\ith the sc\'crity of gummosis.
The addition of superphosphate
increased
the occur.
rence and sc\'crity of gummosis. whilc the application of
lime suppressed disease. This is ascribed to the fan that
superphosphate
increased
growth of the uecs, while
lime sIOl,'ed gro\'th (Ikard. 1962; Schonau. 1970; Sherry.
1971; Sheri:' and Schonau.
1967). The Korst cases of
gummosis
hayc becn recorded
on trees !:,1TO\\"ingon
shallo,," or sandy soils (ledeboer.
1940).
Glimmosis h:1s pre\"iollsJy bcen ascribed to a combi.
nauon of biological ~md physical faCtors (Gibson. 1975).
In commercial
pbnt:nions
.-L mcarnsii is seleCtcd for
higher yields and increased
perform:mce.
To achie\"c
this, as many sources of competition
as possible arc
rell1oyed. Plantations arc cleaned of,,"eeds and thinned
wdensities that decrease competition.
but still gi\"e high
~ields. These m:mag<.'m('nt slr;negics incre;tse gro,,",h
but also lead LOhigher incidences of gllIII l1losis (Sherry.
1971; Stephens
and Goldschmidt,
1938; Zeijlemakcr,
1971).
\'an der Byl (191"1) was first to irn-estigatc the possibility that a pathogcn
might be the caw:c of gUllll11osis.
\'arious fungi ha\"c been isolated from s~lnprol11atic
tissue, including Ph.Y[fI/Jhthom pnraJi[ica .!ar. pamsitira ( :=
P,/mrmitica OaHu!".) \\"atcrhollseJ
from "Illoltled" and
"tonguc"lesions,
a POla/olin sp, from \'ariolls S:inptoms
and FU5miulTI :\nd RJIi:oclonia ~pecics from '.black butt.'
and "monIcei"' ~Yl1lptom~. ;":0 ~ingle organism ha5, howeyer. been associated with a ~pecific spnptom
(Sheri:',
1971; Stephens
and Goldschmidt.
1938; \'an dcr Byl,
19H; Zeijlemaker,
1968; Zcijlemaker.
1969).
Black butt
Black butt is characterised
bya black discolo~t.ion
of the
b:uk at the base of u'ees (Figure ...,). This discoloration
spreads up\,-ards along the stem through the extension
ofbro,,"n to black flare-like lesions. This is accompanied
by the exudation of gum through cracks that fonn in the
bark (\\'ingfield
and Kemp. 1993; Zeijlemaker.
1971;
Zeijlemaker
and ~Iargot. 1971). Black bUll has been
considered as one of the major S)lnptoffis in the gummosis
complex. Il was thought that the black bun S)mptoms
appear in trees tolerant to gummosis. Black butt was thus
considered
as a secondary
stage of gummosis
(Zeijle.

38

maker. 1963). It is economically
important
because i,
affects the thickest. mOSt valuable bark at ,he base of
trees. It also reduces the ease of bark stripping and leads
to a reduction
in bark );eld. [n severe cases it can also
lead to the death of trees (Haigh.
1993; Moffe' and
Nixon. 1963; Sheny. 1971).
Phylophthora parasitica has been isolated from black
butl and mottled lesions on lhe stems of S)mptOmatic
trees. It was therefore specula,ed
that both the tOngue
lesions, extending from the base o~ the trees, and the
mottled lesions are pan of the black bUll disease condition. Artificial inoculation "';th P. parasiticn reproduced
the S}mptoms of black butt and the organism was later
re-isolated
from the inoculated
trees (Bakshi.
1976;
~Iargot.
1971; Zeijlemaker.
1969; Zeijlemaker.
1971;
Zeijlemakerand
.\Iargot, 1970; Zeijlemaker and ~fargot.
1971). The appearance of tWOdifferent S)mptoms (black
butt and mOttled) caused by the same organism
was
ascribed to vaf)ing climauc conditions
after a period of
low temperatures
«6 CC). The black lesions extending
from the base of the tree were thought
to be due to
mycelial grO\'.th in the tissue (Zeijlcmaker,
1971).
Recently it was slated lhat the exaCt cause of black
butt (black discoloration at the base ofuees) is unkno Tl
(\\"ingfield and Kemp. 1993). These authors speculated
that it is a complex disease condition,
as suggcsted by
Zeijlcmakcr
(1968), and not due to (he effect of any
5inglc pathogen.lnfecuon
by P. pamsi[icnmight
pro\idc
entr)' sites for opportunistic
pathogens.
These second.
ary pathogens coulrlthen
be responsible
for the black
lesions that ~pread lO\,.ards [he terminal growth point of
,he lree (Wingfield and Kemp. 1993). This hypothesis is
based on the fact that P. pamsilica is usually i501:ned only
frollllh.: bast: ofrrees (Authors, unpublished).
Albcrt

faiLs disea..<;c

Alben Falls disease deri\"cs its namc from thc area in
:'\atal in \,"hich it was first reponed
bct"'cen
1932 and
1935 (Stephens and Goldschmidt.
1938). The disease
".as characrcrised
by yellowing and ".ithcring
of (he
foliage or de;uh of some of thc branches.
This ,,-as
followed hy the death oftfces ,,-ithin fi\"e to fiftcen days.
The disease affected trees of all ages, but mainly those
19-10;
between onc and fi\"e rears of age (ledebocr,
Sherry. 1971; Stephens and Goldschmidt.
1938).
The disease in the Albert Falls area occurred
in
hC;l\il~' thinned slanns and it \,"as suggested
that it had
always been present in lhe coulltry. Fungi isolated from
diseased trees included species of Rhi:.oc[onia. Phomn,
.\fucor, Tn.chod(Tma, Prs(a/cl;'a and Fusan'wn. It W;'lShowe\"cr, thought
that of these organisms.
Rhi:,oclonia
/nmdhfl7"(J Small was the primary calise of tree death
(Doidge, 1950; Gibson. 1964; LlICkhoff. 1964; Sherry.
1971). According to more recent reportS the cause of
.-\lbert Falls disease is Jfacrophomina phaJto/ina (Gibson,
1975). .\f.phaseolinaoccurson
A. ml'am.siiand."L dUUITl'nS
and has been reported as a root pathogen of .-\cacia spp.
in Sri Lanka and other partS of Africa.
Symptoms
include die-back and gummosisofthe
stem and death of
the rootS (Bakshi. 1976; Gibson. 1975).
South African FOrt:JtTyJoumal-
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Ceratoc)'Stis

~ilt

This disease was first reported
in 1989 from the Natal
Midlands in a stand where all the [Tees had been mechanicallydamaged
by the lopping of branches (Morris
el af. 1993). Symptoms
include "ilting. die-back and
eventually death of trees (Figure 5), Gum exudes from
affected stems and branches,
and the bark co\'ered by
red-brm\"T1 to black discoloured
areas (Figure 6), There
are blisters
or s'\'ollen
gum pockets
with yellow
discolouration
along the edges (Figure 7), Brown streaking is often c\ident in the ,\'ood (Figure 8) (De Beer,
]99~: ~!onis el al.. 1993: \\.ingfield and Kemp. 1993).
The causal agentofthis
disease has been identified as
(Q be named.
a l1e',\' species of C.eratoC)"stis,which has yet
It \\'2S first telltati\'ely identified as l...f>rato{')"5tis
Jim&natr.
Ell. and Haist.. but after more detailed studies it was
ShO\\11 to represent
a distinCt taxon (De Beer, 199.q.
These studies included pathogenicit)'
tests shm,ing that
the organism
requires
wounds to infect trees. Such
,\'otmds can originate from insect damage, en\ironmental factOrs sllch as wind and hail or sihicultural
practices.
It is possible that this pathogen
is spread by insects,
]
which is L~-pical of this group of fungi (Dc Beer, 99~;
~torri5 etal., 1993; \\'ingfield and Kemp, 1993; \\'ingfieJcI
el al. 19~'3).
.-\.disease that could be the same as Ceratocystis wilt
in South Africa, ,\'a5 described
in Brazil by Ribeiro
(19S5) on A. df'Cll1TenS (green \,'attJe), The symptoms
include \\"ilting ~nd death of branches, spliuing of the
h"ood J.nd pith discolollr;uion.
The fungus isolated from
diseased m;Herial was identified as CJimbn"r.ta (Ribeiro
('t al. 1~S5), A ,,'ilt disease, ch~\racterised by the reddening of the bark follo\\'{~d by \dlEing of the foliage, \\'as
reponed
on A" J!lm17uiiin South Africa (BJ.kshi. 1976),
This J.uthor stated that the cHl~e of the disease is unknoh'n. II is, ho'\"e\"cr, possible that this could ha\'e been
either CcratOcystis wilt or Alben FaJis disease. It is also
speculated
that the {\,'O diseases might be [he same,
although this supposition
has not been substantiated,

.

\\'ood

rot

]
Root collar rot was first reported on black \,-attlc in 930
and is charaClerised
by the rorring ofrooLS in the region
of the root collar (Stephens
and Goldschmidt,
]938).
This disease weakens trecs, \\"hich are then easil~' blo\\"I1
oyer by \,'ind (Ledeboer,
19~0). \\'ind blown trees arc
usually the firsL indication
of the disease. Earlier spnp[Oms include a blackening,
cracking and exudation
of
gum from the base of trees, just abQ\'e ground I('\"el.
:.tycelial growth is often e\ident in the cracks. Affected
trees range from one to three or four years of age. The
disease \,-as thought [Q be caused by a Rhi::'OCioniaspecies,
although Diplodia nataknsi.s Pole E\-ans [= Lasiodiplodia
theoln-omae (PaL) GrifT. and Maubl.] were also reponed
from symptOmatic tissue (ledeboer.
1940; ShefI).. 1971;
Slephens and Goldschmidt.
1938). liickhoff
(1964) as
well as Gibson (196~). howe'.er ascribed the cause of
collar rot to Canoderma rugosum Blume et !\'ees.
Laughton
(1937) described
a root disease of black
Sllid-Afn'kaanse
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wattle that affects the whole root system. The disease
spread upwards along the stem fonning black cankers.
Lasiodiplodia tlu:o/7romM was isolated from the S)mptomatic roors. It was thoughllhat
this fungus infects the
roots after the)' were weakened by Rhi:.octonia. a condition similar to that found in citrus (Laughton.
1937).
Schi::.oPh)"llumcommune Fries has also been reponed
as a
wound pathogen causing the withering and trunk rot of
black walue (ledeboer.
1946: Spaulding.
1961).
Various fungi haye been described as the cause of
hean rOt of A. mearnsii,ln South A.flica, fungi associated
with [his S)1nptom include GarlOderma applanatum (S.F.
Gray) PaL, Polpiieius s!lbiculoides Lloyd, Tra'r..et~scing-ulata
Rerk" T llu)er:ii (Klotzsch) Lloyd and T roseola Pat. ct.
] 950; Gibson,
liar. and species of.4.nwurodenna (Doidge,
1975; Spaulding,
]96.1; Sheri)", 1971). Con'(J!ll5 hirJitllS
(\\'olf. ex Fr,) Que!. h:ts also been recorded as [he cause
of wood rOl of A, mea77lsiiin SOllth Africa (Doidge, 1950;
Sherry. 1971).
Leaf diseases
In South Africa only three leaf diseases are knO\\'n that
affr:ct black wattle in plantations
(\\'ingficld and Kemp,
1993), The firsl is a leaf spOt caused by Camptolllnn's
dbi::.::.ir.e(Pctch) :.Iason (= Stipnina ~'(7711CHlo5tl
Syd.) and
the other a rust c3u:,ecl by L'ro1!lJclr.dium aljJinu1ll ~1c
1975; \Iorris et al.. 1988;
.\Ipine (Fipnt' .f) (Gibson,
\\.ingfidd and Kcmp, 1993)" The third disease is PO\\.dery mi!dc\\' caused b~' an undetermined
species of
Oidium, which CHI he serious on youngs<.:edlings (Sherry.
1971) .
CO:--;ClliSIO:--;S
The \\'anlc industry in South Africa is an important
source of employmcnt
and export capital. Diseases of.1."
mmmsii have, in the past not been considered
to be or
particular importance_ Thissitu~ltion appears ro be changing and is likely to continue
to do so in the fUlUre, The
potential for serious outbreaks
of Cerarocystis \\'ilt is
great, although
this primary pathogen
has not had a
serious impaCt as yet. This, combined with diseases stich
as black bun \,'ill have a negati\'e effect on \,'attlc production in the country. The threat of diseases entering
South '-\frica from other countries
must also rccci\"e
scIious consideration,
[\0 comprehensive
survey ofb1ack ,\'attle diseases has
been undet3ken
in South Africa. Such a survey is urgently required and will undoubtedly
lead ro the discm'ery of addition:l.l p:l.thogens and lend perspecuvc
to our
knowledge regarding
their relative importance.
It "ill
also pro\;de a foundation
to clarify the cause of diseases
such as black bun and gummosis,
ACKSOWlED

GDfL';TS

The authors gratefully acknowledge
the Foundation
for
Research Development
and the South African Watue
Growers Union for financial support during this stud)'.
39

<

REFERL"CE5

of.aru!>ton lcaa rr.u;rr..!>IIIO
':X'OUUII.'
MJroWgicol

ACL.\,.'"D. J.D.. 1971. East African
Crops. LoTl&man HClU~, E~x.
England. pp. 231-236.
conl1"ol of Australian
c:aci4S. n'aU!e
A...''':S"ECKE. 1978. Biological
CrtroPtTJSr./.!s: 62.
:L"\O:'\I'MOUS.
1959. G~nctics
and plant breeding.
\rault &J,ra.rch
!rutituuRtport{or
1958-1959:
19-28.
Forcstr\', Facu.Prorr..o!ion Commit..\ O:--.I~iOUS.I993.SOuthAfrican
Uf. Fore.slry Council, R.h'onia. South AIric~.
B..o\KSHI. B.K. 1976. Forest Pathology:
Principles
and praCtice in
forCSlrJ. F.KI. Pms. Fore$( Research ImtitulC and colleges. Dc-hea
Dun. India. pp. 190-J94.
BE--\RD. ].5. 1962. .\ completed
fntilizcr
experiment
\\;lh
nk.
S01.Jlh.Vn'((lfl F()Wlry)(JUmr.l41:
11-14.

CROwS. P.W" PHILLIPS. AJ.L. ,nd \\lSGFlELD. ~IJ. 1991. Th<
genera C>lindro<lndium and C)lindrodn.dil/la
in South Africa. ilh
spccial rder!."nc!: to (oreU nur~ries.
South .ifriaHi FerrtJtry)wmal
15i: 69-85.
DE BEER. C. 199.1. r.rrntof)stis firnbrialn
;Ih spe=-cial rdert:nce
10 its
occurrence
a!>a pathogen
on .A,.taon rru'nmJii in South Africa. .\1.&
['J.t..lis.L"nhersil)"c..fthe
Or.ange free St.alt:. South Afric.a. pp. 42..$8.
DICK. ~!. 1985. Urom)'rlndium rusts of tann. Fornt Pr./holt};;)' in Xr.v
7.'ulU1n415.
DOIDGE. E.~I. 1950. The SQUlh African fungi and lichens to thn'nd
of 19-t5./Jolhnlifl5:
8-H-S~S.
FLORESCE.
EJ.~i. and B.\L\SC:-':DAR.-\.'\1,;\f.
1991. Occurrence=- of
pin\.; di!.C"a!>eon .;(/1nfl nUr1rolifcmr:iJ in Kerala. Th, Indian Famlrr
II i: 494-196.
FORE~l.\,,". T.C. 1985. Reducing
foreul)'lmses.
F(1f,..Hry.\"r.J.'s4: 15..16..
CtBSO~', I.A.S. 196.1. The impact of disea!>c on fore!>t production
in
Afric.a. FAO/JUFRO
!-J)'m//Osiurn 011 In!rrtlrlliunr.lI)' dnngrrausjuml
(liJ,lUtJ r.r.d inJuts. Oxford.
CIBSO~, 1_,\.5. 19i5. Di.\UBd (if/errr.\t lr"s ...;dt~,./.lnr.lrd r.J (%u(i(.Jin If.,
frr1.ir.Jr.nd Southrm IItr.;i,/,h{7t. Part I. Importanl
members of Ihe
.\f)rIITuf!(, 1~f.,"1J.minoHu'.\'n/,mITu(J(' and Mdirl(rr.t. L\.S. GIBSO:\'
(Ed.) Common
't:alth Forestry Institute.l'ni\{'rsityofOxford.
pp.
21..34.
Jl.\GDl-\:--:~.
G.D. and ROSE. P.D. 1983. 1..(':l.fspot and blight on
.~rnri/1 lrJ'1/,."1fl,lili
caus{'d b)' (~)lilJdrorltj(IitHIj. 5{(1,an'tw'.. ;\ nc host
record. l'J.)lo/,h)l/1rtirn 20: 311-3] 6.
Jl.\IGH. H. 1993. Croh;ng
black w;:\I1Ic-. Forest~. De\t:lopme=-nt, Dc..
part:oenl of Water Affairs and forcstry.
Pretoria. f.'x:rrL<iC1T1/Jnj1,1
1/93 (15).
HODGES. C.$.. 19GI. $ced and sced]in'g di~ea!o('sofforest
trcesoflhe
IIr.r.f:re>uJforr.<1
orld. F.-\O/IL"FRO
S.'1';-I'm;u,., (111i'jk"/f.:ionr.l~r
dilfr!lfl nml i7u..rL~. Oxford.
K£ET..J.D..\I. 193£1.The pbce ofwau]e bark inlhe Icatht'f trarte. Sall/h
.4jrl.(fI.,j Fort:<lry;J,r.II-nr.lI: 51..52.
KOrLE..IJ.
1935. Forest fungi: The position in South ..\frica. /tn"fi\h
f:,,,;.i., F".nl~ GIP1Jrrrn,,: 1.12. Prcloria.
L.\L"CIITO:-:.
E..\f. 193i. The inddence
offungat
disca!o(' c..n tirnlx:r
Irecs in South .\frica. S/llllh A/rlro11ljrlllnu;/ ,,/S,-;rT;rt 33: 3;i..382.
LEDEBOER. ~f.SJ. 11).10. DeH'lopments
in palho!ogical
rc~arch
on
1.:\IIIeS. Smolh .-1/-1(/1'1Forf.'(1))mln1fl/';;
30 ;5.
LEDEBOER. ~1.SJ. 19-16. Shi:')f'h.,llllm rmr. 'I: II7>l'as a 'ound par;l,site:
_ A ...:\rning to all]e growcrs. S01l1hA/rlrn.-. Forr.<1r;.}nllnwlI3: 39-10.
Ll'CKHOFF.
IL\.. 1964. Disca!o('s of notic
pl:lIllation
UC"C"Sin the
Republic of South Africa. fAO/ltJFRO
SJr.;;JOJiurn 071ir;frrnnlioTlflU)' d,m~,-rm'.~ /e>rr.ltrli.Ifn..I(j mid i1l..1f(L~.Oxford.
:\IARCOT, P. 19;1. Tht: ~reening
of Bl:1c\.; WaHle for resi5{anCC 10
I'h)fe>/,hlhorn n;rot;n'Ult\'ar. /wrn...ir;(/I. U'r.rl~Rorfl.Hh /'I...(titlltJ'!?rJ,,,rt
for 19;0.19il:
51-53.
:\10FFET.:\A
and :--:C":O:":..K.:>f. 1963. One parent prOSt:n~' t('~ting\';lh
1.>1<1(\.;
\':J.It1C (Am,;" ,~,,"';:"""~Iii
de \\ild). FAO/FORCES
(i3-~a/5.
:-'fORRIS. .\fl. \"1:-:CfIELD,
:-'fJ. and WALKER...!. ]9~S. FirsllccNd

40

. ''''_',,',w'''''J

.,........

S<Jci'lJ 90: 324-.'327_

;\10RRIS. MJ., \\1NGFIELD,
M.J. and DE BEER. C..1993. Gummosis
and
ilt of .icocia rr.earnsi; in South Africa c.au~d by Cc-Dlbl)'.Jtis
firnbriata. PlAnl Pal1wlhgJ 42: 814-817.
OLE~IBO, T.\,,'.19i2.
Ph07M hnbaruT1l Wc:stend.:A pathoGen of Ac.acia
mtam.siide: Wild. in Ki=:n)".a.EMl Ajnuzn AgrirulluTl1lFOTtJtryJournD~
pp.201,206.
ROBERTS,
K. 195i. A list of fungi collected
in ",.ult: plant.ations.
Uoule lWenrch /nslitulL P.rporl for 1956-) 95i: 2&.28.
RlBEIRa.
IJA.
Fl'~IIKOITa.
M.. FlLHa.
a.p. ,nd DE Co\STRO.
J.L 1985. Gommos.c: D.a Ad.ci.a.negn
C.aus..ada por f,.,.,-ntoc)stis
fiTl".brialo Ell. .and HaiSt. Brag.anti.a. C.ampin.as. 4i: il-i4.
~I. 'nd CRO~E.
Rl'SK, G.D" PES~EFATHER.
C. 1990. Fo<<stry
costs in South Afoc.a. In: South A/rican TimM- Groti'm .i.uorinlion
E(rrnorniCj DitoiJ;on. Pit:lermari~burg.
Documt:nt
no. i4/1990.
SCH6="AU.
A.P.G.. 19iO. The errt:ct of fenilizt:r.
lime .and lTact:
ekment
.applic.ations
on gro th .and di!o('.as.c:incidence: in black
~':illlt: (Alacia rru'11m.siide: Wild.). U'all~ IWrl1T(h /rutiluu RrjlOTtfor
19iO-19il:
38-48.

SHERRY, S.P.. 19i1. n.t

B!ru1c

\\i%ltle

(

rnn./1'

Tl"JI1rrL.lii d~

W.U.).

Pielcrm.ariuburg.
L'n~\enil)"of
~at.al Prt:ss. South Africa. 402 pp.
SHERRY, S.P., ;and $CHO:--:Al'.
A.P.G.. 196i. Compkx
tending C"xpt:rimt:nLS. \~nl/lr IWrr.rth 1n..lli/uu P.rJ<ffrffor 196(~196i: 21.2i.
SPAl"LDI:-:C.
P.. 1961. foreign
dist"a\C!> of foft'st trees of the ",'orld.
;."7itUltural Ha.-.df,.:1(Jkno. 19i. U.S. Department
of Agriculture.
361 pp.
STEPHE:-':S. R.P. ;l,nd GOlDSCII~UDT,
\\'.B. 193£1. PreJiminar)'
re=-pon on wme aspt:CLS of ",';auk patholog'y.
St1Ulh jrium Furt.dry'
Jm~mr.l2: 30-13.
\..-\ DER B'H..., P w-\. 1914..\ !>tud\'of.mottkd.
disea t: of black attlt:.
Soulh .\frican
Department
'or Agriculturt:.
Di,;sion of Bot;!n)",
Soma lJul//:;n:. 5-20.
\'.\~
DER WESTI1CIZE~. C.C_\. and EICKER. A. 1994. FirU GuiiU.
.\luJhrr1(JtrkS (I.YlUlhrm .-\j,,:(o1. Struik Pub]isht:rs,
Capt: To",'n. 207
pp.
\"I:--:GFlELD.
:\1J.. 1984. Dise:w:!i and tht:ir man:tgcm{'IH
in fast
gro",;ng pb.nt;!tion!>. Symposium
on site ;lnd produclidt)"
of f:\SI
gro ing pl.an!alions.
3-15.358. Prt:lOna and Pi(:tcrrnaritzburg.
\\l:--:GFlELD.
:\fJ. 1987a. ForcH Pathology
in South :Vrica. "/fI'M
/'rt,lrrt;oTl Srol'S. Dccemtx-r
I1J8i..
\\l:-':CFlELD.
:'ofJ. 19Sib. Dist:a cs in South .-Vrican forest I'la013...
lions. In: F(~(jl'" IInr.d,~o(}l; (2). The $oulh African :\.<;.so(iation of
Forest')., Prelo~ia, South Africa. Pr>. 15:>-16'1.
\,'I:--:CFIELD.
:\1J. and K£~1P. G.II:f. 1993, l)i<,('a~cs of Pines. Euca.
Iypls :tOd Wallles. In: \..-\ DER SIJDE, JL\. (Ed.) f'r",I(r) '''HId.
I",,,,*..Tht: Soulhe=-rn Afric:m II1~tltutc of For,,'slry. I'r,,'((Jria. $outh
Arrica. pp. 231.266.
\\'I:--:CFlELD. :\IJ.,SEIFERT.
K.:\. and \\'ERBER.JF.
1993. r.rrfllOf)51iJ
nr.dO/,1;iastoTVJ: TnxQr.o,'"-.'.':'o,foR.-n7;d Pr.thof:rr.iriIJ. The.-\mcriC;l,n
Phytopathological
Society. 5.. Paul. ~1inncsOla:.-\I'S
Prns. 293 pp.
ZEljLDl-\KER.
F.CJ. 1963. The ;Hlifici;;! induclion
ofgumrnosis
in
black ':ittks. H'r.lllr !?J.<f/1r(hIrhl/l/!lt.< ff,1'l1rt for 1962.1963: 39-11.
ZEIjLE:'oL\KER.
f.CJ..
1~6i. I'hysiolos-lcal
origin and n:llllre of
gUl11mmis. H'fllI!L IV..'r(;.Trh/n..I:ilulr I&-;JOrtfor 1966-196i: 3.1--3i.
ZEIJLE:'oHKER.
F.CJ.. 1963. The gurnmosis
of black w:tllle.:t corn.
plex ofdi~aX'~.
H',;ll&lv.I((;T(h In.llilult Ivt'0rtfor 19(,i.1968: 40-13.
ZEIjLE.\t\K.ER.
F.CJ..
1969. Physiological
origin al1d natUre of
gurnmosis.
I\ntllr lV.Jrr.rrh In_llffu~ P"1JOrffor 1963.1969: .to-13.
ZEIjLE:\t\K.ER.
F.CJ. 1971. Black.Bult disea~ ofblacl"'':itllccausC"d
by I'h)le>pl:lhorr; r.irotir.nr.l' \"ar. /'fl.rn...itiw. /'hJl0/,fl.lh(Jh'f.':)61: I H..145.
ZEIjLE~l.\KER.
F.CJ and :'oL\RGOT. P. 19iO. Phrsical origin ;and
natur~ of gummosis.
U'nu!L Ilr.\tarrh /rh.tilu!.t JV:J(Jf1for 1969..19iO:
~S..Z9.
ZEJ.lLDl\KER.
r.cJ. and :\l-\RCOT.
P. 19iJ. B]u\.;.Bun di~a~t: of
bbck \.-:.uk. \\'r.:6/v,J,t;Trh
lr~<r:'lt;:t /V-;'r>r1for ]9;0.19;1:
.19.50.

South .4fri(an FOTeJlryjournal-

.\'0. 17~ November 1995

