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PHYLOGENETIC POSITION
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What are bryophytes?

LINEAGESmosses

hornworts

liverworts



LIFE CYCLE
What are bryophytes?



Why a new protocol?
NEW CHALLENGES



Why a new protocol?
MANY DIFFERENT LIFE FORMS



Why a new protocol?
SIGNIFICANT DIFERENCES IN SIZE

1 cm



Why a new protocol?
THEY CAN BE REWETTING

1 cm



Herbertus norenus D.G. Long, D. Bell & H.H. Blom



Microbryum fosbergii (E.B. Bartram) Ros, O. Werner & Rams



What is new?



What is new?



(1) Remove one stem.

(2) Take two pictures of  it: dry and wet.

(3) Shorten the focus distance.

(4) Add extra type of  auxiliary
image: compound microscope.

OVERVIEW IMAGE

AUXILIARY IMAGE

Modifications on the GPI protocol
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Modifications on the GPI protocol

*



Modifications on the GPI protocol



Modifications on the GPI protocol



e.g. recurved
margins



Herbertus Gray (1821)



Methods and Materials

This work has been done with four 
taxa from the genus Herbertus and 
one taxon from Tortula:

H. aduncus subsp. aduncus -------- 37
H. aduncus subsp. hutchinsiae----- 5
H. aduncus subsp. tenuis ----------- 8
H. dicranus ------------------------------ 4
Tortula lanceola ------------------------ 10



Camera Leaf Aptus II 10 
(LeafCapture 11.3) 

Microscope Zeiss Axioskop
Camera MRc 5 (Axiovision) 

Methods and Materials



Focus distance used changes 
from the usual one.

Methods and Materials

56 cm - 23 cm



Results







Who will be the users?
 Taxonomists for taxonomic revisions.



Who will be the users?
 Nomenclaturists, since types are important 

for correct application of  names.



Who will be the users?
 Conservationists who need information 

on rare species.



Who will be the users?
 Flora writers compiling geographical data.



Who will be the users?
 Botanical historians researching important 

historical collectors.



Conclusions
It works! - Just a starting point – Big task!

Time/specimen depends on many circumstances.
The final images are always a compromise.



What is next?
(1)To complete Herbertus and 
Tortula at E.

(2)To try other life forms such as: 
pleurocarps, complex thalloid, 
simple thalloid, epiphytic, ...

(3)To develop some kind of  
collaboration with other 
institutions.





@bio100cia
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