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Aquatic quillwort endemic to Lombardy and 

Piedmont (N-Italy).

Listed as Critically Endangered (CR) in the 

IUCN Red List.

15 declining populations.

Main threats are water eutrophication and 

channel management (mechanical reshaping).
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ISOËTES MALINVERNIANA



Reproductive biology partially known:

- Spores dispersed in autumn/winter

- Suspected self-compatibility

ISOËTES MALINVERNIANA

Female (left) and male (right) sporangia



Four tests: 

1) Thermal requirements for macrospore 

germination and sporophyte emergence

2) Macrospore germination and 

sporophyte emergence in the dark

3) Self-compatibility

4) Apomixis

METHODS
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- Spores sown on petri dishes;

- Substrate 1% Agar;

- 3 replicates of 15 spores each;

- Germination/Emergence scored weekly;

- Incubation in light- and T-controlled 

incubators.

METHODS



THERMAL REQUIREMENTS: MACROSPORES

Higher temperatures promote fast megaspore germination.
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THERMAL REQUIREMENTS: SPOROPHYTES

Highest sporophyte emergence at 20°C and 25/15°C.



DARK AND LIGHT

Sporophytes can emerge in the dark.



I. malinverniana is self-compatible.

In the apomixis test, megaspores 

germination was not followed by 

sporophytes emergence.

I. malinverniana lacks the capacity of 

apomictic reproduction.

SELF-COMPATIBILITY AND APOMIXIS

Isoëtes malinverniana Ces. & De Not.



CONCLUSIONS
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Water temperature at Roggia Magna

Germination and sporophyte emergence higher and faster at 20-25°C like in I. 

coreana, I. cangae, I. lithophila.

Long time-lag between spore dispersal and suitable germination conditions.

More studies on other species are needed.
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