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brown rot of asparagus on the basis of vegetative compatibility
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ABSTRACT

Nitrate reduction mutants nit—nmnt? were selected from 33 isolates of Fusarium oxysporum isolated
from asparagus plantings reddish brown rot ptoms in Mala These nitrate reduction
mutants were used in com tation tests for v com . Nine vegetative compatibility
roups (VCGs) were iden but most (19) isolates fell into 4 VCGs that were found at more than one
tion. There was no strong interrelationship between VCG and location. However, seven isolates were
identified as vegetatively gl-incomp-tible on their inability to form heterokaryons between
complementary nif-mutants.
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The 33 isolates of F oxysporum used in the current
study, including their host and geographic origin, are
listed in Table 1. Single germinating conidium was
isolated on water a&gr and transferred to potato
sucrose agar (PSA). PSA was prepared as described
by Booth (1971). All cultures were incubated as
described by Salleh and Sulaiman (1984). Minimal
medium (MM) (Puhalla and Spieth  1983) contains
nitrate as the sole source of nitrogen and was used for
complementation tests. Mutants were gencrated on
MM amended with 1,5% KCIO, (MMC) as described
by Correlleral. (1987).

Pathogenicity test

Each isolate was tested for pathogenicity on
R‘recnhouse by inoculating them on asparagus (cv.
W 500). Three-month-old healthy plants in 15 cm
diameter polythene s, containing clay soil,
cowdung and compost in the proportion of 3:2:1 (v/v
respectively, were used, Stems of healthy plants at |
¢m above the soil surface were injured by lunféinga
sterile needle (0.05 cm diameter) to a dcp& of 2 mm
after surface sterilization by swabbégﬁ with cotten
wool moistened with 95% ethyl alcohol. Mycelial
mat from 7-day-old MM test cultures were then
placed on the injured sites and covered with damp
sterilised cotton swabs and sealed with adhesive tape.
MM blocks placed on injured stems of healthy plant
sealed with wet sterilised cotton swabs and covered
with adhesive tape were used as controls. The
thogenicity test for each isolate was replicated on
ive plants. Plants were incubated in the ouse
with day and night temperature 25-30 'C and 18-25
'C respectively. The plants were fertilised once a
week with a low dose (2 g) of compound fertilizer
(N:PIK, 15:15:15). Fourteen days after moculatiorh
plants were observed qualitatively for symptoms an
the test ogens were reisolated from the
inoculat rlants following the method of Salleh and
Sulaiman (1984).

Generation of mit-mutants

A mycelial transfer (2 mm’ PSA block) of each
isolate was put in the center of a petridish containing
MMC, The plates were incubated for 14 days under
conditions described above. After 5-14 days, rapidly
expanding sectors that grew away from the restricted
growth were transferred to MM, and those that gr

as thin expansive colonies with no aerial mycelium
were considered nir-mutants,

Nit-mutant phenotyping

The prlzsiolo ic:ald _plgcnogygs b;:;w nit-mutants

recovered were later distingu ir growth on

MM amended with different com as the sole

nitrogen source (Correll ez al. 1987; Sapumohotti and

aSgge 1993). The plates were incubated as described
ve.

Vegetative compatibility tests

Isolates were placed in VCGs by complementation
tests for heterokaryon formation using nit-mutants
Correll er al. 1987; Klittich and Leslie 1988). The
ormation of heterokaryons was recognised as a line
of dense aerial mycelium where two complementary
nir-mutants grow together on MM.

Three complementary nit-mutants coming from
each phenotypic class were recovered from each
isolate. These nir-mutants were used as heterokaryon
tester for that isolate in subsequent inter-isolate

irings. Pairings were made by placing mycelia
rom each mif-mutant 1-3 cm on and
incubated as described above for 7-14 days, and then
scored for complementation. When testers from two
different isolates successfully formed a heterokaryon
they were placed in the same VCG. Nir-mutants
recovered from the heterokaryon self-incompatible
isolates (Table 1) were wsé for complementation
more rigorously. At least 450 nir-mutants from each
self-incompatible isolate (mutants from cach
phentypic class were available) were recovered and
ntra-isolate pairings were made in all combinations.

To preclude the ibility that paired isolates
were not anastomoq?t?g”but simply cross-feeding
extracellularly, pairings between nif-mutants
yielding prototrophic growth at the line of mycelial
contact were retested by interposing a strip of
sterilised cellophane between the two
complementary mutants, Prototrophic growth
occuring between complementary mutants ted
by cellophane would be indicative of cross-feeding,
as the hyphae could not make physical contact to
anastomose.,

RESULTS AND'DISCUSSION

All isolates of F oxysparum tested were found to be
palh(‘)g:nic to asparagus (cv. MW 500) causing
reddish brown rot symptoms which were similar but
milder to those observed in the field.

Out of 33 isolates of £ axysporum collected and
used in complementation tests, 26 isolates fell into 9
VCGs indicating its \}cnctic diversity (Table 1).
Among them three VCGs were represented by a
single isolate. Although this isolate in each VCG
produced com&lemenmry nit-mutants, it failed to
pair with any other isolates. Each VCG was unique in
the sense that member of a group were not
compatible with members of any other groups. In no
%acssecwasan isolate found to belong to more than one

In the present study, isolate within the same VCG
were not necessarily restricted to the same region.
These results were similar to those reported in
Aspergillus flavus (Papa 1986) and K proliferatum
S mer 1991). Most of the isolates obtained from

ifferent sites in the same location ‘(JLomn Pandan)
in Melakawere in VCGFOA1012 SM('Pablc 1).
. In this study, incompatibility between some
isolates in the same VCG were observed. That is, two
isolates ;'?b( be vegitatively incompatible even
thou one is compatible with a third isolate.
This has been observed previously in £ oxysporum
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Table L. Sowrce of
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E expsperuse bolatrs and their vegetative

compatibility groap
Soaa Sowrce  Geographucal ares VoG
PI&S0A 200 Sunga: Ana, Perang FOA DN ILSM
PITIDA MW300 Suspm Ars Pessng FOA IO IUSM
CITITA MWS00 CameronHighlands Pahang  FOA 01 IUSM
CI6MIA MWS00 Cameron Highlands Pabang  FOATOLIUSM
CI6STA MWS00 Cameron Highlands Pebang  FOA 01 T1USM
BITESA Jumsng  Klasg Sclangor FOA IR IS
PI6S3A 1200 Sangm Ama. Pesang FOA DI 2USM
MISSIA MWSW0 Losrong Pandan, Melaks FOAIDIZUSM
MISS2A MWSH Losong Penden Melsks FOAI012USM
MISS4A UCHO Lovomg Pandan, Melsks FOAIIUSM
MIESSA MWS0 Locong Parsdan FOANIZURPM
SISSTA MWSH0 Kundssang Sebeh FOAIDI2USM
Cles8a MWSI0 CamerooHighlands Pabang FOAIOI3USM
CISEIA  MWS00 CameronHighlands Pabang FOA 101 3USM
MIES3A UCKO  Losong Pandes Mciaka FOAIDISUSM
UISO6A MWS00 Hims Brose: FOAIOI3USM
CI676A MWS00 CameronHighlends Pabang FOAIOMUSM
BIT7IA Debns  Kisng Sciangoer FOA1014USM
BITIA  Debns Klang, Sclangor FOAIOI4USM
BITS4A  Sadl Klang, Selsngac FOAIOISUSM
BIT0A  Sodl Klang Sclangor FOA 101 SUSM
PISIIA  Se Seogm Am, Peracg FOAIGIGUSM
Ci658A  Sedl Camercn Highlands Pabang  FOAI0I6USM
MI?96A Sl Lovong Pandan Mcilaka FOAI017USM
UIIA MWSH0  Seau Braee FOAI0ISUSM
UIS43A MWS00 Bersu Bronet FOALO19USM
MITSIA S Loroog Pandan Meiska FOA VOGO
BINCA  Deteis Klang, Sclangor FOA VCG™
BISSA Debrs Klang Seisngor FOA VOO
BIMIA  Schwelnger Klang Selangor FOA VOG?*
Menaerachab

UISIIA MWS0 Bosa Bruner FOA VOG™
UIMIA MWS0 Birsa Bronel FOA VOG™
UIMIA MWSO0 Basu Brunes FOA VO™

*These strans were heterokaryon self-ecompatibic
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