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Abstract

Vanous disease symptoms oceur om Acacia mearmsii in South Africa, of which black butt, on older trees, is the most
common, Other less commonly reported symptoms include. gummesis, cracks, discoloured lesions and die-back, These
diseases are of unkrown aetiology. During a 2-year period. o survey of diseases on A, searusiiy wis conducted in two major
commercial watlle-growing areas of South Africa, Samples were collected from all symptomatic tissue on randomly selected
trees in cach areu. A wide range of fungi were isolated, including species of Phvtophthora, Sefridiveme, Sphoeropsis.
Fusavinem, Diplodia, Ceratocystis and  Botryosphaeria, OF these, Phytophthora spp. were isolated only from basal lesions
and soil, whereas the Diplodia and Fusarium spp, were the most frequently isolated from diseased tissue on-aboveground
parts of trees. Plhviophthorg parasitica and Cevarocyvstis albofindis. which are well-known pathogens of AL mearnsil, were
exclinded from the pathogenicity tests. All other fungi iselated. and particolarly those belonging to genera that are known
plant pathogens, were used in pathogenicity ests W determme their possible role in diseases, For each wsolate, 200 saplings
were inoeutated in the ficld, and the resultant lesion lengths were measured, Only the Phytophthora spp., Botrvosploerio sp.
and Sphaeropsis sp. produced noticeable lesions. From the surveys and pathogenicity tests, it is clear that many fungi are
associated with diseases of A, mrearnsii, and that these deserve further study. © 1997 Elsevier Science BV,

Fevwnrds; Acacia meamsit; Disease survey; Pathogenicity

1. Introduction symptoms has never been determined, and those
such as black butt, remain enigmatic,

Black butl is the best known disease of black
wattle in South Africa and is characterised by hlack
discoloration of the bark at the base of rees (Sherry,
1971: Zeijlemaker, 1971 Wingfield and Kemp,
[993). This is followed by subsequent cracking of
the bark. and exuadation of gum. The cause of the
disease has been attributed to Plytoplithora nicotia-

During the past century, various disease symp-
toms have been recorded on black wattle { Acacia
mearnsii de Wild.) planted in many parts of the
world, Some of these diseases have proved o be
serious, while reports of others have been based on
single events. The cause of many of the disease

" Corresponding author, Tel: 0727751 /4013124, Fax; niae var. parasitica (Dastur.}) Waterhouse {Zeijle-
0,37 /51 /44820040, E-mail: rousjodwwed, uovs ac. zi, maker. 1971: Zeijlemaker and Margot, 1971). This
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association was based on the fact that the fungus was
regularly isolated from black basal cankers, as well
as on the results of pathogenicity tests. Over tme,
the black basal discoloration on the stems spreads
higher up the trees towards their tips. In severe
cases, the entre main stem of the irees can be
discoloured. Tsolations from these advanced lesions
have, however, never yielded P, parasitica, and the
cause of these advanced lesions remaing unknown,

Ceratocystis wilt was first recorded in 1989 from
the Natal Midlunds (Morris et al., 1993} Although
little is known of the disease, the causative sgent has
been identified as u new species of Ceratocvstis,
Ceratocvsriy albofinduy De Beer, Winghield and
Morris (De Beer, 1994; Wingfield et al, 1996
Symptoms of the disease include wilt and die-back
of the trees, discoloured lesions on the siems and
branches, blister lesions, and discoloration of the
wood (Morrs et al, 1993; Wingfield and Kemp;
1993: De Beer. 1994) 1t is not yet known how this
fungus is spread, or what its distribution is in the
waltle-growing arcas of South Africa.

Various other disease symploms have been de-
scribed on A, megrnsii, bt their aetiology has not
been characterised (Zeijlemaker, 1968; Shery, 1971},
These include isolated cracks in the siems, from
which gum may be exuded. and maottle-like lesions,
Zeijlemaker (1971) suggested that the motled le-
sions, characterised by black spots or patches on the
bark, are caused by P. parasitica. The authors were,
however, never able to isolate this fungus from
symptomatic tssue above the base of the wees, Other
disease symptoms have also been described on A,
mearnsii and these have been comprehensively noted
elsewhere (Roux et al, 1995), Many trees are cur-
rently also dying of unknown cavse, and this is of
concern o the wattle industry. These trees show
symploms of wilting, wood discoloration and bark
discoloration; a comprehensive study of these dis-
cases is urgently required.

The last comprehensive study of wattle diseases
in South Africa was conducted in the 19605 (Roux et
al., 1995). The identification of the new wilt
pathogen, . albofundus, in 1989, suggested that
new discases may have appeared during the interven-
ing period. The aim of this stody was, therefore, w0
conduct comprehensive surveys of A, mearngii in
two major commercial wattle growing areas of South

Africa, Pathogenicity tesis were conducted using se-
lected fungi. isolated during these surveys, o deter-
mine their role in wattle diseases.

2. Materials and methods
2.1, Survevs

Disease surveys were conducted in two commer-
cial wattle-growing areas and extended over a 22-
month period. These areas included the Bloemendal
Experimental Farm at Pietermaritzburg
(Kwadulu/Natal Midlands) and various farms sur-
rounding the town of Piet Retief (South Eastern
Mpumalanga Province). & small number of wees
were also sampled from bush watle stands in
Alexandria (Eastern Cape Province), During the study
period, samples of diseased trees were also received
by the diagnostic service of the Tree Pathology
Cooperative Programme (University of the Orange
Free State) from other areas, and the results of these
collections were included in this study,

During the survey period, a total of 328 diseased
trees were sampled. Of these, 196 wrees were from
the South Eastern Mpumalanga province, 132 from
KwaZulu /MNatal and 10 from Alexandra. Symptoms
from which isolations were made included black
butt, other basal cankers, mottled bark. cracks and
red-to-black discoloured lesions on the stems (Fig.
1}, pith and wood discoloration (Figs. 2 and 3),
die-hack (Fig. 4) and wounds exuding pum, lsola-
tions were also made from insect wounds, hail-
damaged tissue and blister-like lesions. In addition to
diseased plant tissue, soil samples were collected
from the base of every tree sampled, and these were
screened for Pyihinm and Phviaplithora spp.

Plant material was surface-sterilised with 98%
ethanol for 30 s, and the outer bark was removed
with a sterile scalpel. Samples, approximately 2 mm?®,
cut from the leading edge of lesions, were then
plated onto Potato Dextrose Agar (PDA) [200 g
peeled potato, 2% Oxoid Agar, 2% Merck of +)-
Glucose]. Plates were incubated at 25°C (alternating
I2 h light with 12 h darkness) until fungal growth
appeared. Fach colony was transferred to a separate
Petri dish of PDA by either excising a drop of
spores, a fruiting body, or a small piece of mycelium.
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Fig. 1. Ddszeiase sympioms occurting on A, medarnyic 0 -South

y ; X Fig, 3, Disease sympaonms occwming on A, mearnsii o South
Africe: bluck, sunken discolovation on the stem

Adrica: pith discoloration,

Fig, 2, Thisease svmnploms ovclrring on A, mearnsi o South Fig, 4, Dhzease symproms occurring on A, meearnsis in South
Adrica: dizcolorstion of the wood, Adfrica: die-back of a sapling, typical of Ceratocystis wiit.
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In addition to PDA, the plant material was also
plated onto PARP and PARPH media (Ribeiro,
1978). The latter media are selective for the isolaton
of Oomyveetous lungi such as  Phyiophiiora and
Pythivom spp. (Tsao and Ocana, 1969; Tsao and Guy.
[977). The symptomatic plant material was also
placed in moist chambers and incubated to induce
the production of fungal fruiting structures. Spores
from the fruiting swroctures that developed were,
thercafter. transferred to PIXA. Soil samples were
baited using the citrus leal dise method (Grimm and
Alexander, 1973), and leaf discs were plated onto the
two selective media (PARP and PARPH).

2.2, Meniificarion of fungi

All ascomycetous fungi isolated were identified
from PDA plates using standard myeological keys.
For identification, Phviophthora and  Pyifium iso-
lates were plated onto CMA (1.7% Dilco com meal
agar), Blocks of agar were cut and placed in non-
sterilised Perri’s solution to induce sporangium and
oospore formation (Ribeiro. 1978). A piece of grass,
boiled in water for 10 min, was placed on each agar
block (Van der Plaats-Niterink, 19811 and incubated
in the dark. Phvtephthora spp. were identified using
the keys of Stamps et al. {1990) and Ho (1951),
while Pvihinm spp. were 1dentified using the keys of
Van der Plagts-Niterink (1981 ).

2.3, Pathogenicity tesis

Cnly those zenera of fungi isolated most fre-
guently, or those that are known as pathogens of
either Acacia spp. or other plants, were used in
pathogemcity tests (Table 1) Although €. albafin-
dus and P, parasitica were isolated during these
surveys. they were not included in these tests be-
cause their pathogenicity to A, meamsii is well
known (Morris et al., 1993; De Beer, 1994),

Two isolates were selected from each of the
fungal taxa to be tested for pathogenicity and these
were cultured on PDA (3.9% Merck Potato Dextrose
Agar) at 25°C for 14 days in the dark. For the
pathogenicity tests. each isolate under consideration
wis inoculated into 20 A, mearui wees under field
conditions, The inoculation studies werg conducted
on the Bloemendal Experimental Farm near Pieter-

Tithle 1
List of fungi used in ficld pathogenicity tests
Cicnus® Lselate number
March, 1995 September. 1993
Botrvospheeria - P23
diathides

Cvlivrdrvociadiom JNPU3 IP2522 INP93 JP2579
cortdelgbrum
Dhpliddicn sp, A

Ihiplidia sp. B

IWP237, INP335 INP237, JNP333

JNPET], JPRS0Z  INPET, JIPZ6U%.
JP2706

= 1P2n64

IF1T15 JP1342  JR171EJPI44D

IP192], JPZORO  JP192], JP2080

Dhipledi-like
Fusarim sp |,
Fusariwm sp, 2

Fusarium sp.3 IP2458 JPT458, IP2T39
Fusetrieent spd JPLER] FPIBE]
F. acunrincaium IP2231 Jp223|
F. eraminearam = P40 JP2447
F, airvspora IP1497 JP1497
F_ solani = JNPT, IP1242
F. subglutingns = INPYT2

TP2334, 1PIa03  JP2334 JPInd3
INP266E, INP26T0
fPrlol9, JP2533

Crlvcclacdingm rasemn

Crlimpterella sp -

Pestalotinpsis =

Aueepni

JP1916, JP2223  JPLYLG, JP2223

JPXA02, JP2518  JP2S00, 1P2502,
JP2518, JP2517

Fesralonopss »p.
Pl sp.

FPlivtophthore boehmerige. JPS FPT JP5. IPT

P. meadii JPieaT IPI96T

Pythinm freegulare JP2575 JPI452. IP1453,
IP1504

Seiridinm sp, IP22, JA42, JP22JA42, INPAOS,

IWP306, JP1032 IP1E2
Spfaeropsis sp. — JP1204, JPETTIL

Verticiliium sp. - JP2347. JP2750

"Fungi sclected For inoculation were those most sbundantly [so-
lated or those thought o potentally contribate to diseases of A
MIEQITLEN.

maritzburg (KwaZulu /Natal Province), using plants
of improved seed stock supplied by the Institute for
Commercial Forestry Research (ICFR). These inocu-
lations were done in two separate trials during 1995,
The first inoculation was done during  March
tAurumn) and this was repeated during September
(Springl. The September inoculations included a
number of isolates that were not available during the
earlier inoculatiens,

For cach tree. o piece of bark was removed with a
B.mm cork borer. A piece of agar, taken from the
actively growing margin of the test lungus. was
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placed into each wound and covered with masking
tape, to prevenl desiceation of the wound and fun-
gus. The results were read after & weeks by measur-
ing the length of the lesions produced on the outer
bark. Samples were taken from the trees for re-isola-
tion of the test fungi,

2.4 Sratistical analvses

The data obtained from the pathogenicity tests
were statistically analvsed for variances and differ-
ences among 1solates, using 8 two-factorial analysis
of variance {Schefler, 1980},

3. Results
3. Swrvev and identification

A wide range of fungal genera and species were
isolated from diseased A. mearnsii trees (Tables 2
and 3). These included C. albofindus, Cylindrocla-
divm candelabrum Viegas, Fusarium spp.. Pestalo-
tiopsiy spp., Phoma spp. and P, parasitica that have
previously heen recorded from A, mearnsii. Various
genera of fungi that are not known from A, mearnsii
before were also  isolated. These included
Botrvasphaeria dothidea (Moug.) Ces. er de Nol,
Dipladia spp.. P, boehmeriae Sawada, P, meadii
McRae, Sphaeropsis sp, and a Seiridium sp. The
most abundantly isolated fungi were species of
Biplodia, Fusarvivm and Pesialotiopsis.

The Diplodia-like cultures (Tables 2 and 3) were
all black and resembled species of Diplodia,
Sphasropsis and for Borrvosphaeria. They, however,
did not sporulate in culture. making their identifica-
tion impossible (For reference purposes they will be
referred to as Diplodia-like, since most of those that
did sporulate were Diplodia sp. A), Some of the
isolates were induced to sporulate by plating them
onto water agar plates (1.6% Biolab agar) containing
a sterile piece of Eucalvpins leaf. All of those that
sporulated were of a Diplodia sp. (referred 10 as
Diplodia sp. A, with the exception of 16 isolates
that were species of Sphaeropsis, Lasiodiplodia,
Glomerella or B, dothidea (Tables 2 and 3). Diplo-
dia sp. A appeared to be identical to the fungus
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Tahle 2
List of fungt solated from diseased A, mearnsii
Fungi Areas amd number of zalares

Ewazulu,/  Mpumalanga  Eistern

Matal cape
Alrernaria =p. = = I
Aptosperetio sp. | - —
Bartalinia =p. 2 7 -
Bovrvospherio 3 I =
dorhiidea
Caparosfrarinie sp, I I -
Ceplalogporinm sp. = X =
Cermtocysis | 3 s
afbfuniclus
Chieaetemiung s, = 2 =
Clidosporinmesp. ! 67
Coleaphona sp. —= | =
Crirvinlanrtar sp. - 7 -
Cvlimdyocarpon sp. — —
Culindrocladiom 5] 37 =
cattdelelrrim
Chvreniuira sp. 2 | |
Ihleterospara sp. | - E
Dhplodi sp. A 3l p —
Dhpledice sp. B 35 7l —
Mhpledic-like 3 T2
Lnon-sporulating )
Lhrechslera sp += | =
Epicoceant sp, 12 15 2
Floscrium spp. 23 B2 L=
F.ocicuminai 2 -
F.. grasunearim - 4 =
F. axysporim ] L =
F. profiferaim — | =
F oxilaed 2 5 o
Fo o snbgiutingns I
Cifigeladionn rosewn 7 A =
Baimer
Giliomustin sp. 1 — =
{ilammecelln sp. - — -
Harknesia sp. | - =
Helwinthosporim sp, . — | -
Lasiodiplndia 2 = =
thebrane
(Par) Griff. and Maubl,
Leprosphaenuling sp. | = —
Libertelln sp =— | =
Microsphaerapsis spp, 2 ¥
Nigrospora iryoae 3 | ¥
Pestalonopsis =p. 116 14 -
Pestaloptiopsis sp, 2 -+ LT -
Pestaloniopsis sp. 3 TE 85 =
Phacidivm sp, 1 -
Fhanug sp. | 15 2
Phampsiy sp. 3 3 =
Phvraphthord — 8 =




332 I Renx, M Wingfeld / Forest Ecology and Maragenient 9% (199571 3273136

Table 2 (contimeed)

Funz Arcas-and number of isolates

Kwazuln s Mpumalangs  Eastem

Pithamvees:sp
Plearoctospora spy 2 -

Matul cape
Boehmeriae
F. meadii - 2 -
P parasitica 5 - =
o

FPethim spp. ] - -
Rhingctadiello sp. i 1] —
Serridinm sp. 15 17

Spfraerapsis sp, 3 E -
Trichoderme sp, 3 22 =
Trvbfidopvenis piasied 2 : =
Hiihn

Verriciilimm sp. f - -

known as Sphaeropsis sapinea [, sp, cupressi Solel,
Madar, Kimchi and Golan (synomym: Diplodia
pinea), the cause of a canker disease of Cupressus
sempervivens var, stricta and horizontalis in lstael
{Solel et al. 1987). The remaining Diplodin-like
cultures that did not sporulate, all showed the same
colony morphology as those identified as Diplodia 1,
sp. cupressi and are thought to represent that laxon.

Many of the samples analysed showed blue dis-
coloration of the wood and pith (Figs. 2 and 3). The
most abundantly isolated fungi from this symptom
were a Sphaeropsiz sp. and B. dothidea (Tables 2
and 3), These [ungi also grew and sporulated abun-
dantly on the symptomatic tissue when it was placed
in a moist environment

Diplodia sp. B was commonly isolated and had
white colonies, with conidia of an average length of
10 pm compared to those of Diplodia sp. A, which
were 25-30 pwm long and had black colonies. The
former was the second most abundantly isolated
fungus, but could not be identified 1o the species
level (Tables 2 and 3).

Ceratocystis albofundus was isolated only four
times during the survey period (Tables 2 and 3). The
first, third und lourth of these isolations were made
from two different farms in the Piet Retief area while
the second was from the Pretermaritzburg area. Isola-
tions of this fungus originated from a range of
symptoms, including black butt symptoms on older
trees and younger trees exuding gum from woonds,

Various Fusarium spp. were isolated with o rela-
tively high frequency (Tables 2 and 3). These in-
clude F. acuminarum Ell. and BEv, sensu Gordon, F.
axvsporum Schlecht, F. proliferanum (Matshushima)
Nitenberg, F. solmn (Mart.) Saac., F. subglurinans
{Waollenw. and Reinking) Nelson, Toussoun and
Marasas and F,  grominearum Schwabe. These
species were especially abundant in insect galleries
found in trees from the Piet Retief arca.

P parasiica was isolated from black  basal
cankers (black butt) on 4-year-old trees from Bloe-
mendal, KwaZulu /Natal Province, as well as from
mottled lesions within a 1-metre zone aboveground
on  18-month-old seedlings: in the Stanger area,
KwaZulu /Matal. The 18-month-old seedlings did not
have the basal discoloration typical of black but,
They did. however, exude gum from cracks at the
bases of trees and from more advanced mottled
lesions with cracks, higher on the stems. P. parasis-
fea was not isolated [rom the Piet Retiel area. Aparn
from P. parasitice, two other species of Phwaph-
thorg were isoluted from basal cankers. These in-
clude P. boehmeriae and P. meadii,

With the exception of the Phviophithora spp., no
correlation could be made between the Lype of symp-
tom, and the fungus solated. lsolations from soil
samples mamly vielded Pyhivm spp. These in-
cluded P. irregulore Buisman, P, wliimum Trow
var. wlthmum, P. acanthophorun Sideris, P. vexans
de Barry and Pwhimn Group F. None of these
species was isolated from the diseased plant male-
rial; their role in diseases seems doubtful,

3.2, Pathogenicity fests

Most of the fungi tested for pathogenicity had not
resulted in any lesion development after 6 weeks, in
cither the March or September inoculation trials.
These included Gliocladivm rosewn Bainier. Phoma
spp. and  Pestalptiopsis spp. Phytophthora and B
dothidea isolates produced the largest lesions after 6
weeks (Tables 4 and 5). lsolates of the Fusariim
spp., Setridimm sp.oand Sphaeropsis sp. also gave
rise to lesions, but these were relatively small: In the
March inoculations, the largest lesions were pro-
duced by P. hoelmeriae and P. meadii. One of the
unidentified Fusariwm spp. also produced large le-
sions in these inoculations. For the March inocula-
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Basal canker

Wond discolomton

Stem /branch canker

Hail Sinsect wiund

Aplasparelia sp.
Bartalinid sp.
Borryesphaeria doshides

Cladngparinm sp.

Cylindrocarpi sp,

Cattrdraciaivm caedeloativim

R s,
Diplodia sp. A
Diplodiosp, B

Eptcoceine sp.
Fuesapinm sp,

Crliocladiom rosewm
Calimmisiiv =,

Harknesia =p.

Lastoeiplodicr ap.
Leptosphiceriling sp,

Micrapshaerapsis sp,
Migrospara ervzos
Pestaletiopsi =p.

Fhinnepsis sp.
Phytophthora beshmeriae
Phyvtapiathes meady
Phvtoplthors parasisica

Pithomyoes sp.
Porhinm irvegulare
Rhinercledie e =p.
Seirtdiunn s
Smtaerapsiv 5p
Frichoderme sp.

foprvospligesi dothdea

Cutospeerd sp.

Epicocoum sp.
Freserrivemn sp.
e rosewnt

Cefemierella sp.

Litrerietlo sp.
Microsphaerops sp.

Pestalatiopsiy sp,

Phinwopsits sp.

Riinociodiella=p,
Seiridinn sp.
Sphaeropsis sp.
Trichoderma Sp.

Bartaliria =p.
Borrvosphaeria dotlideq
Cisriatresprorinm sp.
Ceraioeyvens alfbafinduy
Cheetnninm sp.
Cladosperinm sp,

Corenlariio sp.

Ctindrociadivm coapdeleatrm
Cvtosperd 5

Diipladia sp. A

Dipdodia sp. B

Epteocennsp,
Fresceridum sp,

(7. resseunt

Hedminthasperium sp.

Miceosphaeripsis sp,
Migrospora orzae
Pestalotiopay sp.
Plhacidinm =p,
Pl s,

Fleerpeylospora S,

Rhinoctadiella=p.
Serridinm s,
Sphaesapsis sp
Frichderm sp.
Vertivilliimne sp.

farrvasphaevi dioibidva

Cliadlosperrinm sp.
Creleophonin 5.
Curopdaria sp.

Diplodia sp. B
Divechinleea sp.
Epioocoum sp.
Futserritone sp.

F. weainearmm
. aodgeni

Ca. ravenn

N, arusie
FPestalofiopsis sp.

FPhee sp.

Splacropsis sp.

tions, other fungi that produced lesions were
candelabrun, Seiridium sp. and Fusarinm spp. (Ta-
ble 4} Results for the laer fungi are, however,
intonclusive since only one of the lsolates of cach
species produced lesions, while the other isolate
appeared to be non-pathogenic,

In the September inoculations, the larzest lesions
were produced by B, dorhidea (Table 3), This isolate
was not mcluded i the March inoculations, due to
the fact that it was only collected later in this study.
The second largest lesions were produced by
Sphaeropsis sp. Lesions were also produced by both




134 S Rosew, MUE Wingfield / Fovest Ecolopv amd Monapement QU 11907 327338

Tahle 4
Lesion lenaths produced on 18-month-ofd A, meamsii by differ-
ent fungi in March 1993 inoculations

Fungus' Isotate Lesion
umber lemgth
trm I
Seividinm sp. JA42 I5.85a
Catindrociadinm camdelalmn TNP93 1600
Fuxariomr sp. 3 JP2458 2.6t
Phvtaplithare hoelimeriae IP5 FL 00N
P mieweii IP1967 J2.ask
P, hoehnueriae 1P 45.35c
Control I 500

“Chher fungl incculated (Table 11 did not result in any notceable
lesion development and have thus been omitted from this table.
"Each value represents an wverage of 20 trees per isolate; OV =
LB

“Waluwes in each row follewed by o different lewer differ signifi-
cantly at P=001.

Tuble 5
Lesion lengths on 36-month-old A, wearisi produced . during
September 1995 moculations

Fungus® E=nlate Lesion
number length
{mm)™
CHlimmerella sp FINPIoOS 16,200
Fusarivem sp. 3 JP2458 i 350
Pestalotingsis sp. JPZT30 16354
Cilomerello sp. IMEP26T0 16808
Crolindrmeladinm condelalrmm INEU 1705
Phvtephtheora meadil I1P1504 17 30k
vlindvactodiun candelabnan IP25T4 17 Mk
Selvidimn sp. JPI032 1 7.5k
Plryiapinthara meadi JIFL 7 1795k
Crlmmerella sp IMP266E 1895 b
Serridiun 5. INP30S 21,200,
Sphaeropsis sp. JPi2nd 21.25ubed
Pestalationsis guepinii, JP1019 2b4ehed
Phvtaphther boelmerioe IF3 24 25k 0.l
P havhmeriae IR 25
Sphoeropsis sp, il o | 2h.65d
Bedryosplicerin dotlidea JNP272) 50,3k
Comirnol 5.0

“inher fungl moculated did not result inoany aoticeable lesion
development and hisve boen amitted from this teble.
"Each value i an average of 20 measurements per soldte; OV =

20306

“Walues followed by different leeers differ sizmificantly st F =

(L1

isolates of P boelmeriae. 1solales of Pestalotiopsis
and Seirvidium sp. Small lesions were formed after
inoculation with Glomerella sp.. C. candelabrm,
Seiridium  sp.. Pvthivm jrregulare and  various
Fusarium spp. {Tables 4 and 5). Results for the
Seiridiumy spp. were inconclusive, since some of the
isolates produced lesions, while the others did not

Significant differences (P =0.01) in virulence
were detected  between isolates of B, dothidea.
Sphaeropsiy and the other fungi lested for the
September moculations (Table 3). For the March
inoculanions, significant differences (P =0.01) in
virulence were noted between the Phvtopiithora iso-
lates (P, meadii and P, boehmeriae) and the other
fungi tested (Tahle 4). The only notable differences
in virulence between the March (autumn} and
September (Spring) inoculations were with the Plry-
rephhora isolates, which produced smaller lesions in
the spring inoculations.

4. Discussion

The resulis of this survey of diseased A. mearmyil
have emphasised the fact that there are many disease
symptoms on this species that are of unknown origin.
Many fungi have been isolated [rom these symp-
toms. Some of them, such as O afbafundus and P
parasitica, are known pathogens of A, mearnsii in
South Africa, Most of the fungi isolated during this
study, however, have not previously been associated
with diseases of these trees. Many of these fungi are
common saprophyles, as was confirmed in the patho-
genicity tests, Others, such as B dodhidea and the
Sphaeropsis sp. were shown 1o be virulent and po-
tentially important pathogens.

The isolation of C. elbofindus from Piet Retief
represents o first report of this fungos from the
Mpumalanga Province. It has been isolated now
throughout the wattle growing areas in South Africa,
namely Mpumalanga, KwaZulu /Natal and the East-
ern and Western Cape (Roux and Wingfield. unpub-
lished: Morris-et al., 1993), The wide distribution of
this fungus, and the fact that it was originally iso-
lated from a Predea sp. (Gorter, [977: Momis et al.,
19493}, lead us to believe that it is endemic in South
Africa,
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The low frequency of isolation of C. albafundus
from the KwaZulu/Natal and Piet Retief areas dur-
ing a 20-month period, raises many guestions regard-
ing ks importance. This is an extremely virulent
fungus and has been thought to threaten wattle grow-
ing in South Africa (Mords et al. 1993; De Beer.
1904}, Typical symptoms of the associated disease,
Ceratocystis will, are ghundant i the field. These
symptoms include wilting and die-back of trees,
red-to-black discoloration of the bark, and wood
discotoration of trees (Morris et al, 1993; De Beer,
1994}, Although a very large number of isolations
were made from these symploms during different
periods of the vear, the fungus was isolated only 4
times. This might indicate that it is not as abundanmt
and serious as previously thought, Alternatively. the
fungus is known to be difficult to isolate and it might
not have been detected, despite ils presence on lrees,

It was surprising in this study to find mere than
one species of Phvtophthora associated with wattle
disease. P. parasitica has previously been shown to
cause black butt on A, mearnsii in South Alrica
(Sherry, 1971: Zeijlemaker. 1971F These authors
suggested that P. parasisica might be the cause of
twir symptoms, namely black butt and mottled dis-
eases, and that these two symptoms are associated
with different climatic conditions. In the present
study, the fungus was recovered from typical biack
butt symptoms on older trees and from mottled
symploms at the base of younger trees. The younger
tregs did not have the typical black butt symptoms,
This indicates thal the mottle lesions may represent
the ininal stages of black buit. We were unable 1o
isolate P. parasitica from mottle, or any other le-
sions, occurring higher up on wees. We, therefore,
believe thar the mottle symptoms represent the initial
stage of infection by a variety of different pathogens.

P boghimerige and P, meadii are known
pathogens of various plants, including Eucalvpras
spp.. Pinus spp.oand  Hecea brasiliensis [Muell.]
Arg, (Ribeiro, 1978), This fungus has also bheen
reporied as the cause of diseases on high altitude
Eucalvprus spp. such as those planted in the Piet
Retief area (Linde et al., 1994}, P. boehmeriae was
isolated only from the Mpumalanga province, while
P. parasitica was only isolated from KwaZulu /Natal
consistent with the findings of Sherry (1971) and
Zedjlemaker {1971). The isolation of two different

species from different climatic areas could indicate
that the species have different distributions. All three
species of Plyraphthora produced significant lesions
in the pathogenicity tests, indicating that more than
one Plviophiora sp. may be responsible for the
diseases of A, memmsil in South Afica.

The cause of the advanced lesions forming on
trees suffening from black butt remains unknown,
Because no specific organism was isolated from any
specific symptom, we suspect that P. parasitica. or
ather Phyvtophthora spp.. ifect the base of trees.
causing the initial symptoms and weakening of the
trees. This would then provide entry sites for sec-
ondary or apportunistic pathogens to infect and cause
advanced lesions, which may eventually cover the
whole stem.

The association of species of Borryosphaeria and
Sphaeropsis with diseases of A, mearsii, and their
relatively high levels of virulence. indicates that they
play a role in diseases. Species of Borvesphaeria
and Sphaerepsis are serious pathogens of plantation
trees, such as Eucalvprus and Pinus spp. in South
Africa (Swart er al.. 1985: Wingfield and Kemp.
1993, Smith et al., 1994; Smith, 1995). Typical
symptoms of both these genera inclode blue-to-hlack
discoloration of the pith and wood (Swart et al.,
[985: Shearer et al. 1987: Smith et al, 1994),
similar to those found during this study. These fungi
tend to be opportunistic and are frequently associated
with adverse environmental conditions such as
drought, hail, wind and frost damage {Ramos et al.,
1991; Smith, 1995). Duoring the past 3 years, A,
mearnsii trees in South Africa have been subjected
to severe drought, as well as insect. hail and frost
damage, This has placed the trees under stress and
has also probably promoted infection by opportunis-
tic pathogens.

The results of this study indicate that there are
many species of [ungi on diseased black wartle that
have not previously been recorded, Preliminary
pathogenicity tests indicate that they include a num-
ber of poentially importani pathogens. The fact that
no fungus was consistently isolated from any spe-
cific symplom (Table 3) suggests that many of the
pathogens are of an opportunistic nature, and that
adverse environmental factors have promoted infec-
tion. Further tand more detailed} study is reguired to
understand the role of these fungi in discases.
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