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First report of Sphaeropsis canker on cypress in South Africa
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Summary

In this study a thaeropsis sp. is recorded as causing cankers on cypress in South Africa. These cankers
are either found alone or on trees which are infected with the well-known cypress canker pathogen,
Seiridinm unicorne. When the two fungi occurred together, lesions could not be distinguished from
each other, although the greater number of lesions were caused by the Sphaeropsis sp. The fungus
appears to be identical to that described as Sphaeropsis sapinea f.sp. cupressi, in Israel, which is a
fungus very different from the pine pathogen, Sphaeropsis sapinea. Pathogenicity tests showed that the
Sphaeropsis sp. is significantly more pathogenic to Cupressus lusitanica than to Pinus roxburgii and
Pinus eﬁiottii. §. sapinea was pathogenic only to the Pinus spp. tested, and not to C. lusitanica. In
contrast, the cypress pathogen Seirid%um unicorne, was pathogenic 1o C. [usitanica and also to the two
Pinus spp. tested.

1 Introduction

Cypress trees (Cupressus spp.) are not native to South Africa and frequently planted as
ornamentals and as windbreaks. The cypress canker pathogens Setridium unicorne (Cooke
and ElL) Sutton and Seiridium cardinale (Wagener) Sutton and Gibson have been recorded
in South Africa (WinGriELD and pu Torr 1986). Cankers associated with the Seiridium spp.
are frequently encountered in South Africa in areas where susceptible Cupressaceae are
planted, and contribute to regular mortalities of ornamental Cuppressaceae trees. Seiridium
canker is the best known disease of Cupressaceae and has a wide geographical distribution
(BoESEWINKEL 1983; SoLEL et al. 1983; van Der WERFF 1988); it 1s the only fungal disease
recorded on Cupressus spp. in South Africa, whereas various other fungal diseases of these
trees have been recorded in Israel. These diseases include Pestalotiopsis canker caused by
Pestalotiopsis funerea (Desm.) Stevaert (Mapar et al. 1991), crown wilt, stem canker and
seedling blight caused by Borryodiplodia theobromae Pat. (= Lasiodiplodia theobromae
(Pat.) Griffon and Maubl.) (Bruck et al. 1990) and also a Diplodia canker of Cupressus
sempervirens L. caused by Sphaeropsis sapinea (Fr.) Dyko and Sutton (Diplodia pinea
(Dzsm.y Kickx) f.sp. cupressi (SoLEL et al. 1987).

Sphaeropsis sapinea is a serious and well-known opportunistic pathogen of pines (PeTE-
rson 1977). In South Africa, it is particularly important on Pinus radiata D. Don and P.
patula Schlecht. and Cham. where the pathogen causes die-back of hail-damaged trees
(Zwovinski et al. 1990; SwART and WiNGFIELD 1991). There is also a relationship berween
infection and colonization of pine trees by S. sapinea and infestation by cambiphagous
insects following hail injury (Zwovinskr et al. 1995). Shoot blight is, however, the most
common symptom associated with S. sapinea infection and it occurs on seedlings and on
mature trees (WATERMAN 1943; CHou 1976; PETERSON 1977; SwarT et al. 1987).

During routine isolation from cankers on Cupressus spp. in 1991 and 1992, a fungus other
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than Seiridinm spp. was consistently isolated from lesions. The aim of this study was to
idenufy this fungus and determine whether it is a pathogen of Cupressus spp. Because of its
marginal similarity to §. sapinea and the importance of the latter fungus as a forest pathogen
in South Africa, the pathogenicity of the two fungl was compared on two Pinus spp. and a
Cupressus sp.

2 Materials and methods
2.1 Occurrence and isolation

Cankers on Cupressus lusitanica Miller in the Mac Mac area (Mpumalanga, South Africa)
and on C. sempervirens at Bloemfontein (Free State, South Africa) were observed. These
discased trees were planted as ornamentals in gardens and alongside roads. The cankers on
diseased trees were characterized by bark discoloration, fissuring and resin exudation on
the stems, which led to branch die-back and/or tree mortaliry.

Diseased trees from which isolations were made were selected in both the Mac Mac and
Bloemfontein areas. At least five lesions were examined from 10 trees in each area. Isolations
from lesions were made by removing the outer bark, after which 10 pieces (2 x 5 mm) of
inner bark from canker margins of each tree were transferred aseptically to PDA (potato
dextrose agar). Erumpent acervuli from diseased bark surfaces were also transferred 1o PDA
(39 ¢/1, Biolab Diagnostics (Pty) Ltd., Midrand, South Africa). The plates were incubated
at 25°C in the dark. The resultant mycelial growth was again transferred to PDA and
incubated at 25°C under near-ultraviolet light (320 nm). A piece of sterile cypress wood
was added to each plate to stimulate sporulation. Fifty conidia were measured from the two
species consistently isolated from cankers, using a light microscope.

2.2 Pathogenicity

Pathogenicity of the unknown fungus, tentatively identified as a Sphaeropsis sp., and also
Seiridium unicorne and Sphaeropsis sapinea was compared on 2-year-old P. elliortzi Engelm.,
5-vear-old P. roxburgii, and 10-year-old C. [usitanica trees, in a trial site at Bloemfontein.
Test fungi were grown on PDA for 7 days at 25°C. Mycelial discs were inoculated into 10-
mm diameter wounds, made with a cork borer, by removing the cambium on branches of
10 trees for each test species. The same number of trees were inoculated using a sterile disc
of PDA for controls. Inoculation wounds were sealed with parafilm to prevent desiccation.
Lesions were examined after 2 months reisolations of inoculated fungi were made onto

PDA from all developing lesions.

3 Results
3.1 Isolations

Two probable pathogens, a fungus identified as a Sphaeropsis sp. (Fig. 1a) and Seiridium
unicorne (Fig. 1b), were isolated from cankers on Cupressus sp. from both locations studied.
At Mac Mac, 70% of the trees were infected with Semridium unicorne and 40% with the
Sphaeropsis sp. At Bloemfontein, 80% and 50% of the trees were infected with Semridinm
unicorne and the Sphaeropsis sp., respectively. Although both fungi commonly occurred on
the same tree, they were never isolated from the same lesion. When both fungi were found
on the same tree, 60% of the lesions were associated with the Sphaeropsis sp., and 40% of
the lesions with Seiridium unicorne. Lesions caused by the two fungi were very similar and
it was not possible to distinguish between them without microscopic analysis.

Conidia of the Sphaeropsis sp. were euseptate, brown and an average of 26.5 (range 24—
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Fig. 1. Conidia of the Sphaeropsis sp. (a) and Seiridium unicorne (b); bars =5 um

30) um long and 12.5 (range 10-16) um wide. Based on morphological characteristics, this
fungus was identical to that identified as S. sapinea f.sp. cupressi in Israel (SoLEL et al. 1987).
It was consequently compared with an isolate of S. sapinea f.sp. cupressi supplied by Dr Z.
Solel and this identification was confirmed.

3.2 Pathogenicity

Lesions produced by the Sphaeropsis sp. inoculated into C. lusitanica were significantly
(p=0.01) longer than those of Seiridium unicorne. Sphaeropsis sapinea did not produce
lesions on C. lusitanica (Table 1). Lesions associated with the Sphaeropsis sp. were also
significantly (P=0.01) smaller than those associated with S. sapinea and Seiridium unicorne

Table 1. Lesion lengths on Pinus elliotii and Pinus roxburgii seedlings and also on established
Cupressus lusitanica trees 2 months after inoculation with Sphaeropsis sapinea, Sphaeropsis sp. and
Setridium unicorne

Lesion length (mm)’

Spesies P. elliots P. roxburgn : C. lusitanica Mean

| Sphaeropsis sp. CMW 3784 4 16° 45 22
Sphaeropsis sapinea CMW 1191 16° 39° P 18
Setridisem unicorne CMW 3783 23° 40" 30 31t
Mean 14 32 25!

'CMW, Culrure collection of the Tree Pathology Cooperative Programme, University of the Free
State, Bloemfontein, South Africa

*Each value is the average of 10 replicate trees per trearment. Values in each column followed by
different letters, differ significantly (p=0.01) according to Tuckey’s procedure for comparison of
means (STEEL and TORRIE 1980) -

*Values in rows followed by different lenters, differ significantly (p=0.01) according to Tuckey's
procedure for comparison of means (STEEL and TORRIE 1980) -
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on P. elliotzi and P. roxburgii. No significant differences could be found berween lesions
produced by §. sapinea and Seiridium unicorne on the Pinus spp. tested (Table 1),

Mean lesion lengths associated with Seiridium unicorne on all three tree species tested,
were the greatest and they differed significantly from those associated with the Sphaeropsis
sp. and S. sapinea (Table 1). The different trees inoculated differed significantly (p=0.01) in
susceptibility to the three fungi, based on mean lesion lengths. Mean lesion lengths associated
with all three test fungi on P. elliotzii were the smallest, followed by C. lusitanica and P.
roxburgit (Table 1). All inoculated fungi that produced lesions were successfully re-isolated
from lesions.

4 Discussion

In this study we have identified a new and apparently important pathogen of Cupressus in
South Africa. While Seiridium canker has undoubtedly had a dramatic effect on ornamental
Cupressus spp., it now appears that at least some of the damage attributed to 1t could have
been caused by infection by the Sphaeropsis sp. The relative importance of this newly
recorded pathooen has yet to be determined, but results of this study suggest that it
contributes to tree disease in South Africa.

The Sphaeropsis sp. identified in this study is similar to the fungus known as §. sapinea
f.sp. cupressi in Israel, the identification of which has been questioned by SwarTet al. (1993).
The acceptability of the name S. sapinea f. sp. eupressi is questioned on the grounds that the
fungus is very different from $. sapinea, both in terms of rnorphology and isozyme patterns
(SwarT et al. 1993). These authors also suggested that S. sapinea f.sp. cupressi should be
referred to as a Sphaeropsis sp. until its taxonomy can be fully investigated. The discovery
of the fungus in South Africa has allowed us an opportunity to compare it further with S.
sapinea, and we support the view that it would be erroneous to link it in name to the latter.

Pathogenicity tests in this study showed pathogenicity of the Sphaeropsis sp. o C.
Iusitanica and not to pine. These results thus confirm those of SOLEL et al. (1987) who were
unable to show lesion development when §. sapinea f.sp. cupressi was inoculated to P. pinea
L.

Setridium unicorne is a well-known cypress pathogen, but has been isolated from various
other hosts (Guea 1961; Boesewinker 1983). This is, nevertheless, the first report of the
fungus being pathogemc to pines. The result is based on artificial inoculations and may not
necessarily relate to natural conditions. However, if 8. unicorne is able to infect pines under
natural conditions, this could have serious implications for South African forestry.

In recent years the annual rainfall has been exceptionally low in the areas where Sphaer-
opsis canker was noted in this study. In Israel, it has been shown that water stress induces
and enhances cankers caused by Sphaeropsis sp. on stems and branches of cypress trees
(Mapar et al. 1989). It is therefore likely that the Sphaeropsis canker in South Africa has
also been enhanced by drought stress. This is in contrast with cankers caused by Seiridinm
cardinale that are apparently not associated with stress (Mapar et al. 1989).

Acknowledgements
The authors thank the foundation for Research Development and the South African Forestry Industry

for financial support. Dr Zvi SOLEL 1s also thanked for supplying cultures of Sphaeropsis sapinea f.sp.
cupressi for comparison.

Résumé

Premiére mention d’un chancre & Sphaerapsis sur cyprés en Afrique du Sud

Dans ce travail, un Sphaeropsis sp. est mentionné comme agent de chancre sur cyprés en Afrique du
Sud. Les chancres ont été trouvés soit de fagon isolée soit sur des arbres infectés par le parasite bien
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connu, Seiridinm unicorne, Quand les deux champignons étaient présents ensemble, les lésions ne
pouvaient pas éure différencices, alors aue le plus ﬁ;rand nombre de lésions était provoqué par le
Sphaeropsis sp. Le champignon apparait identique a celui déerit comme Sphaeropsis sapinea {.sp. cupressi
en Isragl, qui est tres différent de Iespéce parasite des pins, Sphaeropsis sapinea. Des tests de pouvoir

athogéne ont montré que le Sphaeropsis sp. est significativement plus pathogene envers Cupressis
fusizanim qu’envers Pinus roxburgii et P. e[i’arréz'. S. sapinea n’était pathogéne que sur les Pinus spp.
testés et pas sur C. lusitanica. A opposé, le parasite des cypres Sewridium wnicorne érait pathogeéne
envers le C. lusitanica aussi bien qu’envers les deux Pinus spp. testés.

Zusammenfassung

Erstnachwets eines Sphaeropsis -Rindenkrebses anf Cupressies in Siidafrika

In dieser Untersuchung wurde nachgewiesen, dafl Sphaeropsis sp. Rindennekrosen an Crpressus in
Siidafrika verursacht. Diese Nekrosen kommen entweder aﬁcin vor oder finden sich an Biumen, die
auch mit dem bekannten Zypressenpathogen Seiridium unicorne infiziert sind. Wenn die beiden Pilze
zusammen vorkamen, konnten die Lisionen nicht von einander unterschieden werden, obwohl die
Mehrzahl der Nekrosen von Sphaeropsis sp. verursacht war. Der Pilz ist offenbar idenusch mit der
aus Israel beschriebenen Sphaeropsis sapinea f. sp. cupressi, die jedoch sehr verschieden von dem
Kiefernpathogen Sphaeropsis sapinea ist. Pathogenititstests zeigren, dall Sphaeropsis sp. signifikant
pathogener an Cupressus E:silanica war als an Pinus roxburgii und Pinus elliordi. S, sapinea war nur an
den gepriiften Pinus -Arten pathogen und verursachte an C. lusitanica keine Symptome. Im Gegensatz
dazu war das Zypressenpathogen Seiridinm wnicorne sowohl an Cupressies lusitanica also auch an den
beiden getesteten Pinus-Arten pathogen.

References

BozsewinkiL, H. J., 1983: New records of the three fungi causing cypress canker in New Zealand,
Seiridium cupressi comb.nov.; Seindium unicorne on Cryptomeria and Cupressus. Trans. Br. Mycol.
Soc. 80, 544-547.

Bruck, R. L; Sorer, Z. Ben-Ze'ev, L S Zenavi, A., 1990: Diseases of Italian cypress caused by
Botryodiplodia theobromae Pat. Eur. ]. For. Path. 28, 392-396.

Crou, C. K. S., 1976: A shoot dieback of Pinus radiata caused by Diplodia pinea. 1. Symptoms, disease
development and isolation of pathogen. NZ J. For. Sci. 6, 72-79.

Gusa, E. F., 1961: Monograph o?MUnodaaen}z and Pestalotia. Cambridge: Harvard University Press,
Massachusetts, 342 pp.

MADAR, Z.; SoLEL, Z.; Kimer, M., 1989: Effect of water stress in cvpress on the development of cankers
caused by Diplodia pinea f.sp. cupressi and Seiridinm cardinale. Plant Dis. 73, 484-486.

— — — 1991: Pestalotiopsis canker of cypress in Isracl. Phytoparasitica 19, 79-81.

PereRsoN, G. W., 1977: Infection, epidemiology and control of Diplodia blight of Austrian, Penderosa
and Scots pines. Phytopathology 67, 511-514.

SoLEL, Z.: MEssiNGER, R.; Govran, Y.; Manar, Z., 1983 Coryneum canker of cypress in Israel. Plant
Dis. 67, 550-5351.

—; Mapag, Z.; Kimcri, M.; GoLan, Y., 1987: Diplodia canker of cypress. Can. ]. Plant Pathol. 9, 115-
118.

SreeL, R. G, D.; Torrie, ]. H., 1980: Principles and Procedures of Stanstics. New York: McGraw-Hill
Book Company.

Swart, W. J; WinGrELD, M. ], 1991: Biologyv and control of Sphacropsis sapinea on Pinus species in
South Africa. Plant Dis. 75, 761-766.

— — Knox-Davies, P. S., 1987: Factors associated with Sphacropsis sapinea infection of pine trees in
South Africa. Phytophylactica 19, 505-510.

—; — Grant, W. ., 1993: Comparison of Sphaeropsis sapinea and Sphaeropsis sapinea f.sp. cupressi.
Mycol. Res. 97, 1253-1260.

Waterman, A, M., 1943: Diplodia pinea, the cause of disease of hard pines. Phytopathology 33, 1018~
1031.

van pEr Werrer, H. S, 1988: Cypress canker in New Zealand plantations. NZ J. For. Sc. 18, 101-108.

WinGriELD, M. J.; pu Torr, 1., 1986: Cypress canker caused by two Seividinm species in South Africa.
Phytophyvlactica 18, 43.

Zwotinskl, J. B Swart, W. J; Wincrienn, M. ], 1990: Economic importance of a post-hail outbreak
induced by Sphaceropsis sapinea. Eur. ]. For. Pathol. 20, 405-411.

Zwornskl, | By Swart, W J; WincrieLp, M. ], 1995: Association of Sphacropsis sapinea with insect
infestation following hail damage of Pinus radiata. For. Ecol. Manag. 72, 293-298.



	page 1
	Images
	Image 1

	Titles
	Eur. j. For. Path. 27 (1997) 173-177 
	First report of Sphaeropsis canker on cypress in South Africa 
	By C. LINDEI, G. H.j. KEMF and M.j. \X'I:--:GFIELD} 
	Summary 
	1 Introduction 
	Received 4.4.1996; accepted 1.11.1996 
	U. S. Copyright Clearance Center Code Statement: 
	0300-1237/97/2703-0173 $14.00/0 


	page 2
	Titles
	174 
	C Linde, G. Ii. j. Kcmp tmd ,\1. J. \Vingfic!d 
	2 :'vlaterials and methods 
	2.1 Occurrence and isolation 
	2.2 Pathogenicity 
	3 Results 
	3.1 Isolations 


	page 3
	Images
	Image 1

	Titles
	175 
	Fig. J. Conidia of the Sphaeropsis sp. (a) and Seiridium unirorne (b); bars = 5 Jl-m 
	3.2 Pathogenicity 

	Tables
	Table 1
	Table 2


	page 4
	Titles
	176 
	C Linde, G. H. j. Kemp «nd ,H. J. Wingfield 
	4 Discussion 
	Acknowledgements 
	Resume 
	Premiere mention d'un chanae ,j: Sphaeropsis $//r cypres en Afrique du Sud 


	page 5
	Titles
	Sphaeropm canker on cyprcss 
	177 
	Zusammcnfassung 
	References 



