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First record of the fungus Mycoleptodiscus terrestris from native milfoil and pondweed 
in New Zealand
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Abstract
A survey of native and introduced submerged aquatic macrophytes and their associated fungi was 
undertaken from the Rotorua lakes, Bay of Plenty, New Zealand.  Isolates of Mycoleptodiscus terrestris 
(Gerd.) Ostazeski were initially identified by colony characteristics and sporodochia formation and 
confirmed on the basis of conidial morphology.  This is a new record of M. terrestris from the native 
aquatic plants Myriophyllum propinquum and Potamogeton cheesemanii in New Zealand.
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Introduction
The genus Mycoleptodiscus comprises 15 species that 
are distinguished primarily on the basis of their conidial 
morphology, size and the orientation and location of 
appendages (Sutton & Alcorn 1990; Bills & Polishook 
1992; Cannon & Alcorn 1994). Mycoleptodiscus 
terrestris (Gerd.) Ostazeski is characterized by having 
hyaline, medianly 1-septate, allantoid conidia with 
lateral exogenous unbranched appendages at each 
end. Mycoleptodiscus terrestris is a recognised plant 
pathogen of aquatic species (Shearer 1997) which has 
been isolated from a range of aquatic (e.g., Myriophyllum 
spicatum, Hydrilla verticillata) and terrestrial plants 
(leguminous hosts and black pepper roots) (Gerdemann 
1954; Ostazeski 1967; Watanabe et al. 1997). Recently 
in New Zealand M. terrestris was isolated from an 
asymptomatic sample of the invasive aquatic weed 
Ceratophyllum demersum L. following a survey of North 
Island lakes and waterways (Hofstra et al. 2009). In 
that survey, the relative abundance of M. terrestris was 
low compared with other aquatic plant surveys where 
M. terrestris was the most prevalent fungal isolate 
(Shearer 2001). Because the abundance of M. terrestris 
was low (Hofstra et al. 2009), it was hypothesised 
that its abundance and potential distribution could be 
related to the introduced aquatic weed from which it 
was isolated. However, its occurrence could also be 
attributed to other factors, such as seasonal variability 
in fungal species occurrence and host species. The 
current survey was undertaken to develop a better 
understanding of (i) background levels of M. terrestris 
in the Bay of Plenty region and (ii) potential presence on 
native aquatic plant species.

Materials and Methods

Submerged aquatic macrophytes were collected from lakes 
and waterways in the Bay of Plenty region (North Island, 
New Zealand) by a snorkel diver, on three different occasions 
(February, March and April 2011). The lakes and waterways 
sampled were Hamurana springs, Kaituna River, Kiwi Ranch 
dam, and Lakes Okataina, Okareka, Rerewhakaaitu, Rotoehu, 

Rotoiti, Rotoma, Rotorua, Tarawera, and Tikitapu, from which 
sixteen plant species were collected representing both native 
and introduced species (Table 1). 

The plants collected represented the range of plant species 
present at that location within the lake or waterway. On shore, 
samples were placed in separate plastic bags, labelled and 
placed in a cooler bag (on ice) for transport back to the 
laboratory, where they were stored at 4°C until they were 
processed. 

Plant samples were dissected into approximate 20 mm 
pieces, with at least three pieces taken from each section of 
each plant, including the apical shoot, mid stem and basal 
stem sections (i.e., there were at least nine samples taken from 
each plant). The dissected sections were surface sterilized in 
a 3% sodium hypochlorite solution, rinsed in sterile water, 
and plated onto Martin’s rose bengal agar (RBA, Tuite 1969). 
The plates were incubated at room temperature (ca 20°C) 
with ambient light and examined every few days for fungal 
growth. Small (ca 2 mm) pieces of agar were taken from the 
leading edge of putative Mycoleptodiscus terrestris colonies 
as they developed and plated onto RBA and potato dextrose 
agar (PDA Difco Laboratories, Detroit, Michigan, USA) plates 
to obtain pure cultures. Subsequently, small sections 2 mm 
× 2 mm were cut from the leading edge of the colony and 
sub-cultured further onto PDA plates, and pure colonies were 
placed into tubes with 10% glycerol for cryofreezer storage. 

PDA plates with the putative Mycoleptodiscus were grown 
at room temperature for 7 days, after which one plate was 
chopped into approximately 1 mm pieces and added to 100 
ml of a corn steep media (Shearer 2002) in a 250 ml flask 
and incubated at 25°C on an orbital shaker (Infors, Basel, 
Switzerland) (150 rpm). After 5 days, 1 ml aliquots were 
removed from the culture and plated onto further PDA plates 
and water agar (WA) plates and incubated at 25°C. The WA 
plates were assessed for conidial development after four to 
seven days. Conidia were washed onto a glass slide, viewed 
under the microscope (Leica DM2500, Leica Microsystems, 
Wetzlar, Germany) and measured using the microscope 
reticule (scale) at 100× magnification to determine their size. 
Average size data was calculated from 60 conidia (± the 
standard deviation). 
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Apical shoots approximately 50 mm in length of milfoil 
Myriophyllum triphyllum or M. propinquum) and pondweed 
(Potamogeton cheesemanii or P. ochreatus) were placed in 
Petri dishes containing discs of moist paper towels. From the 
Mycoleptodiscus PDA plate (above) small sections were cut 
from the leading edge of the fungal colony and placed 10 mm 
apart onto the fresh apical shoots. The lids were then placed 
on the Petri dishes and the inoculated shoots were incubated 
at room temperature. The plant shoots were sampled daily 
and the development of sporodochia and conidia was 
assessed. 

Results

Putative Mycoleptodiscus colonies were observed 
on RBA plates from P. cheesemanii and P. ochreatus 
sampled in February and from M. propinquum sampled 
in March from Lake Okareka. 

After 5 days growth at room temperature on PDA, the 
putative Mycoleptodiscus colonies reached a diameter 
of 50 to 56 mm. The isolates grew both immersed and 
superficially on the medium and as the colonies aged 

they went from medium to dark grey/black in colour. At 
this stage the putative Mycoleptodiscus colony isolated 
from P. ochreatus was discarded as a pure colony was 
not obtained. On live plant material of both milfoil and 
pondweed, sporodochia and conidia were observed on 
leaf and stem tissue five to ten days after inoculation 
(Figs 1–2), confirming the identification of the isolates as 
M. terrestris. Sporodochia were superficial, dark brown, 
circular to irregular in outline, comprised of phialides one 
cell layer thick (Fig. 1). Conidia were 26 µm (± 2.1 µm) long 
and 6.7 µm (± 1.2 µm) wide, hyaline, cylindrical to falcate 
with recurved ends (boat shaped) and one-septate at or 
near the middle of the conidia. The two appendages were 
filiform and unbranched, occurring at the apex and the 
base of the conidia and were 12.6 µm (± 2.1 µm) in length 
(Fig. 2). Some conidia were observed germinating on leaf 
surfaces. The germinating hyphae developed from one 
(or sometimes both) cells of the conidium within 24 hours, 
and often grew only short distances before developing 
appressoria (Fig. 3). After 24 hours, hyphal growth from 
germinated conidia was extensive (not shown). 

Lakes and waterways sampled
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Bryophyte 19 2

Ceratophyllum demersum * 26 33 57

Chara species 2 4 9 1 6

Egeria densa * 1 9 13 4 3

Elatine gratioloides 1 1

Eleocharis species 2

Elodea canadensis * 1 2 7

Isoetes kirkii 2 8

Lagarosiphon major * 25 8 1 44 9 19 39 12 1 52 25

Lilaeopsis ruthiana 3 1 1 1

Myriophyllum propinquum 3 1 9 6 3 2 13 12

Myriophyllum triphyllum 11 7 8 12 9 1 13

Potamogeton cheesemanii 3 1

Potamogeton crispus * 2

Potamogeton ochreatus 6 9 3 2 8

Ranunculus species 6

Table 1. Number of individual plants, combined for all three sampling occasions from lakes and waterways in the Bay of Plenty 
region.      

*Denotes introduced plant species.
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Discussion

There were relatively low levels of M. terrestris isolated 
from the samples compared with a similar study in the 
USA (Shearer 2001), where M. terrestris was the most 
frequently isolated fungal species from Myriophyllum 
spicatum (Eurasian water milfoil), accounting for ca 
80% of the fungal isolates (Shearer 2001). Although the 
frequency of occurrence of M. terrestris is difficult to 
compare between studies due to different methodology, 
for example sample fresh weight was used by Shearer 
(2001) versus plant stems in the present study, the 
occurrence of only one M. terrestris isolate from the 
111 milfoil (M. triphyllum and M. propinquum) plants 
analysed, indicates that M. terrestris may not be as 
abundant in NZ compared with the USA. In addition, M. 
terrestris was reported from seven of eight reservoirs in 
Shearer (2001), in contrast to the present study where it 
was confirmed from one of nine waterbodies sampled 
for milfoil plants, or one of twelve waterbodies if all 
plant species are included. Even when lower numbers 
of M. terrestris (ca 5% of the fungal colonies) have 
been isolated from M. spicatum in the USA, it was still 
isolated from multiple sites and at multiple sampling 

intervals (Shearer 1994). Subsequent sampling from 
the same reservoir demonstrated a seasonal trend, with 
significantly increased numbers (>50%) of M. terrestris 
isolates in autumn (Shearer 2001). Although sampling 
was undertaken at a similar time of year (summer to 
autumn) in the present study, there were not sufficient 
isolates of M. terrestris to consider any seasonal trend. 
Such apparent differences in the relative abundance 
of M. terrestris between studies could also result 
from other fungi outcompeting M. terrestris on agar 

Fig 2. M. terrestris conidia produced on a P. ochreatus leaf.  

Fig 3. M. terrestris conidia germinating A and forming 
appressoria B (stained with cotton blue in lactophenol) on 
Myriophyllum propinquum leaves.  

Fig 1 Sporodochia of M. terrestris produced on P. cheesemanii A and M. triphyllum B, C.
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culture before it grew sufficiently to be identified (Sneh 
and Stack 1990). Surveying a wide range of aquatic 
plant species has confirmed a wider host range 
for M. terrestris than previously reported, including 
another plant genus (Potamogeton) (Gerdemann 1954; 
Ostazeski 1967; Watanabe et al. 1997; Shearer 1997). 
M. terrestris had previously only been reported from 
C. demersum from the Waikato River (Hofstra et al. 
2009) where it has been repeatedly isolated, and it had 
been suggested that its potential distribution may be 
linked, or limited to lakes where C. demersum occurs. 
Although Lake Okareka has been invaded by aquatic 
weeds in the Hydrocharitaceae (L. major, E. densa and 
E. canadensis), C. demersum was not present. This is 
the first record of Mycoleptodiscus terrestris isolated 
from Myriophyllum propinquum and Potamogeton 
cheesemanii and the first record of M. terrestris from 
Lake Okareka (Bay of Plenty), demonstrating a wider 
geographic distribution and a host association with 
native macrophytes in New Zealand. 
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