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Differentiation of a specific Trichoderma biological control agent
by restriction fragment length polymorphism (RFLP) analysis
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Abstract A single biological control isolate
belonging to the species aggregate Trichoderma
harzianum Rifai was differentiated from other
closely related Trichoderma species and commonly
isolated mycoflora by molecular assay. Restriction
fragment length polymorphism (RFLP) analysis
enabled the differentiation of the single isolate; a
hybridising band of 1.1 kb being diagnostic. Cross-
hybridisation occurred against the DNA from 12
Trichoderma isolates, representative of three species
aggregates. The hybridisation probe used during
the RFLP analysis was an amplification product
produced during random amplification of
polymorphic DNA (RAPD) polymerase chain
reaction (PCR) analysis using DNA from T.
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harzianum isolate C65 as template. This
amplification product was not visible following
separation of amplification products generated
during PCR using DNA from a test array of fungi as
template. Diagnostic PCR, using primers designed
from the sequence of the specific polymorphic
amplification product failed to discriminate between
C65 and other Trichoderma isolates, since products
with equivalent size were generated. The ability to
differentiate the isolate of T. harzianum from other
closely related fungi will enable monitoring of the
specific isolate in field trials to assess biological
control ability.
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INTRODUCTION

Biological control agents (BC As) offer an alternative
to the chemical control of fungal phytopathogens.
Members of the genus Trichoderma have shown
promise as BCAs (Elad et al. 1983; Chet 1987). One
such isolate, T. harzianum Rifai, C65, has shown
potential as a BCA of Sclerotinia sclerotiorum (Lib.)
de Bary (Franicevic 1993), which causes field rot of
Actinidia deliciosa (A. Chev) C.F. Liang et A.R.
Ferguson var. deliciosa (kiwifruit). S. sclerotiorum
can account for 30% fruit loss in New Zealand
(Henzell et al. 1992). It causes extensive rot of
blossoms and field rot of fruit. It has been proposed
that the disease is initiated by ascospores which
germinate on the aerial organs of the plant. The
ascospores are produced in apothecia arising from
sclerotia which overwinter in the soil and on plant
debris. As the primary source of inoculum, the
sclerotia are a target for a biological control strategy
aimed at reducing inoculum and hence disease.
Franicevic (1993) showed that T. harzianum, C65,
inhibited mycelial growth and reduced apothecial
production from sclerotia in controlled laboratory
experiments. The effectiveness of this biological
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control for the elimination of primary inoculum of
S. sclerotiorum in a field situation now needs to be
assessed before any development of the BCA can be
entertained, since in other systems in vitro tests
have been shown to be unreliable in predicting the
effectiveness of an antagonist in the field (Baker &
Cook 1974; Dickinson & Preece 1976; Andrews

1985). For the performance of the BCA in field
trials to be understood, the population dynamics of
the BCA needs to be monitored, to reveal if
populations are established and maintained to ensure
efficient biological control; in particular, sufficient
colonisation of the soil to enable inhibition of
apothecial development. Monitoring requires

Table 1 Origin of fungal isolates. (ICMP, Auckland, New Zealand = International Collection of
Micro-organisms from Plants, Auckland, New Zealand; MAF = Ministry of Agriculture and
Fisheries; CMI =Commonwealth Mycological Institute; NZ = New Zealand; UK = United Kingdom;
USA = United States.)

Species/species aggregate8

Number (section)b(sub-species group)0 Source

C52d Trichoderma harzianum (Pachybasium)(\)
C53 Trichoderma harzianum (Pachybasium){\)
C65d Trichoderma harzianum (Pachybasium)
C66 Trichoderma harzianum (Pachybasium)
C69 Trichoderma harzianum (Pachybasium)
C71 Trichoderma harzianum (Pachybasium)
D19 Trichoderma harzianum (Pachybasiunt)
D47 Trichoderma harzianum (Pachybasium)
D50d Trichoderma harzianum (Pachybasium)
D57 Trichoderma harzianum (Pachybasium)
D58 Trichoderma harzianum (Pachybasium)(TV)
D59 Trichoderma harzianum (Pachybasium)(YV)
D60 Trichoderma harzianum (Pachybasium)^)
D63 Trichoderma harzianum (Pachybasium)(J)
D65 Trichoderma harzianum (Pachybasium)(l)
D67 Trichoderma harzianum (Pachybasium)
D68 Trichoderma harzianum (Pachybasium)iY)
D72 Trichoderma harzianum (Pachybasium)(Y)
D73 Trichoderma harzianum (Pachybasium)(l)
D76 Trichoderma harzianum (Pachybasium)(\)
D79 Trichoderma harzianum (Pachybasium)(l)
E17d Trichoderma harzianum (Pachybasium)
El8 Trichoderma harzianum (Pachybasium){\)
F7 Trichoderma harzianum (Pachybasium)
F18 Trichoderma harzianum (Pachybasium)(U)
F21 Trichoderma harzianum (Pachybasium)(lU)
C50d Trichoderma hamatum (Pachybasium)
C51 Trichoderma hamatum (Pachybasium)
C62 Trichoderma hamatum (Pachybasium)
D7 Trichoderma hamatum (Pachybasium)
D11 Trichoderma hamatum (Pachybasium)
D14 Trichoderma hamatum (Pachybasium)
D28 Trichoderma hamatum (Pachybasium)
D29 Trichoderma hamatum (Pachybasium)
D30 Trichoderma hamatum (Pachybasium)
D34d Trichoderma hamatum (Pachybasium)
D36 Trichoderma hamatum (Pachybasium)
D40d Trichoderma hamatum (Pachybasium)
D43 Trichoderma hamatum (Pachybasium)
D49 Trichoderma hamatum (Pachybasium)
F19 Trichoderma hamatum (Pachybasium)
C60 Trichoderma koningii (Trichoderma)
D5 Trichoderma koningii (Trichoderma)
D17 Trichoderma koningii (Trichoderma)

3099, ICMP, Auckland, NZ
4208, ICMP, Auckland, NZ
S.C. Franicevic, Auckland, NZ
S.C. Franicevic
S3F16, MAF, NZ
S3F21,MAF,NZ
PE CC(2), P. Elmer, Lincoln, NZ
PE x6a Rt(3), P. Elmer
PE x6a Taupo 6 alf, P. Elmer
RH D, R. Hill, Ruakura, NZ
RH G4, R. Hill
RH HEND, R. Hill
RHHPP1=GAR5,R. Hill
RHM1057, R. Hill
RH OG3, R. Hill
RH TB HRD7, R. Hill
RH THF 2-3, R. Hill

S.Kay
B. Segedin

RH A, R. Hill
1079, ICMP, Auckland, NZ
52-46, P. Elmer
T95, Baker, USA
10, J. Deacon, UK
HPP3, R. Hill
Tb, R. Hill
T1,S. Kay, Auckland, NZ
ex Pukekohe 3, P. Elmer
PE Ba, P. Elmer
PE Bu root 6/9
PE Gu Top 6/9, P. Elmer
PE lu Root 6/9, P. Elmer
PE lu Top 6/9, P. Elmer
PE Ne Wanaka Control, P. Elmer
PE Ou Alex 3, P. Elmer
PE Qa-1 Geraldine 10, P. Elmer
PE Va Root 6/9, P. Elmer
PE x6A RT(4), P. Elmer
2, J. Deacon, UK
225809, CMI, Kew, UK

PECC(l), P. Elmer
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