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Biological Diversity or Biodiversity

The variety of life in all its forms,
levels and combinations. Includes
ecosystem diversity, species diversity,

’d genetlc diversity (IUCN, UNEP and
- WWF, 1991).
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Ex s/tuy Conservation

Germplasm
Banks

Dickie*etg@@§1990;
Gomez-Campo, 2001. -
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Germplasm bank

[Nowadays it's one of the few active in all the World]




More than 50 years:

Pellaea wrightiana

More than 40 years:

Pellaea truncata

More than 60 years:

Marsilea sp.

45 years:

Asplenium serra

34 years:

Pellaea sp.

S years:

Ceratopteris sp.

Gleicheniaceae .

Lloyd & Klekowski, 1970
Windham et al., 1986



Posible causes

Deficiency of respiratory substrata.
Irreversible loss of membrane permeability.

Inactivation of various enzymes and growth
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Tested technigues for spore conservation:

Extending V|ab|I|ty
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Cryopreservation (-: @@ﬁ@
No loss of viability during 12 or 24
months in different temperate

ofgrests feens.

(Llndsayeal 192 umtanllla et al., 2002)
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Principal problems

In fern spore conservation
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Few guantitative
dates for
long term

conservation

(5

Incomplete knowledge
of the causes
of viability’s loss
In fern spores

\./

What. we want in spore conservation?

Viability conservation, growth conservation
& genetic integrity conservation

Page et a/, 1992



Work's Objectives

% To establish the best conditions for the

long-term

% To verify

storage of spores.

the effects of the medium-long

time ultrafreezing on:

eSpore ge
Gametop

Gametop

rmination / spore viability:
nyte early development.

hyte late development.

% To know t

ne causes of the loss of viability

of thespores.
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SPECIES
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Xerophyt

[Ceterach officinarum Willd




Higrofilous

Thelypteris palustris Schott.
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Tropical and
wet habitat

High mountain

Cyrtomium falcatum (LT) K. Presl.

Polystichum lonchitis (L.) Roth.

Pteris vittata L.




Underwoods

Asplenium onopteris L.




Underwoods

[Dryopteris filix-mas (L.) Roth.
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Polystichum aculeatum (L.) Roth.




Metodology

& Spores collection, on satin paper
e 5°C, 1 week.
| __ >20 Individuals per population.




Spores stored at
laboratory temperature
(25°C aprox.), 4°C
& -25°C.
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Spores stored iIn
liquid nitrogen
-196°C)

with Dyer’s culture
medium (1% agar)
0°C, 12h. light.




Sugars and aminoacids
alcoholic extraction
(50 mg. spores)

Sugars determination:
anthrone-sulfuric acid reagent
(Mc Cready et a/.,, 1950)




What we consider?




Statistical analysis:

NOVA a=0.95
est-t 0=0.95
uckey 0=0.95

PSS I11:0
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Germplasm bankstiraditional/storagermetiiodsarum

Storage

Germination
(%)

4°C, Dry

Defrost monthly

Laminar

Laminar
fase 60
days (%)

Germination
(%)

Laminar
fase 30
days (%)

85.7+2.8

73.4+7.8

85.415.0
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Porcentaje Grupos Placas con
Temperatura | Dia inicio gametofitos homogeneos gametugltus
Taxon almacenado erminacion en fase (prueba sexnacos
s Lorai tuckey 60 | 90 | 120
amnar a=0.05) dizs)dioo. . diag |
25°C 5 984 £ 03N |* TR R
Asplenium onapieris -80°C 4 891207 * L B
-196°C 4 99 6x02 ||* L B
25°C & 91618 ||* L B
Atkrisen filix-feming -80°C 4 95606 * b T I
-196°C 9 * &7 | T
25°C 7 6.9+ 84 \|* 557 57 4 57
Ceterach afficinarum -80°C 7 5231125 |* 177 37 37 |
-196°C 7 Gl 3 | * 217 ST T
25°C & SexEU4d\|* 57 67
Clvstopteris fragifis -80°C 5 88.3+£05 * a7 5| T
-196°C 5 Sa0x04 ||* 517 ST )
25°C 5 99303 ||* I T R
Drvapteris filix-mas -80°C 4 893+04 * AT AT | T
-196°C 993£02 ||* 7 B I R
25°C & Y006 ||* ELE N T R
Notholaena maraniae -80°C & 854 +£08 * i T
-196°C & B b6x06 | |* L B
25°C 5 98 1£03 ||* &7 67 | 20|
Folyvstichum aculeatium -80°C 4 88.1£046 * a7 a7 67 )
-196°C 483206 ||* S W0 | T
25°C 6 93718 |[* REIREDR
Folyvstichum lonchitis -80°C & 851109 * 21 | 4T N5 )
-196°C & 98104 * &7 T T
25°C 4 99303 L B
FPteris vittata -80°C 3 9606 L B
-196°C 3 934109 * || AR
25°C & 910+14 a7 67 N7
Thelvpteris palustriz -80°C 5 840x1.1 * T R )
-196°C 5 an3xz20/ |* 37| 4R | T 4
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Main work’s conclusions

Y After 6 months at 4°C: temperature and spores drying
haven't got effects in spore viability and gametophyte
late development.

sk After 6 months: Freeze spores (-25°C) has got
negative effects in spore viability and gametophyte
late development, except for dry spores.

Y Repeated defrost are negative for spore viability and
gametophyte development, even when spores are dry.

* After 6 months: None of the treatments haven't got

negative effects in spore viability of Ceterach
officinarum.



Main work’s conclusions

Y After 6 months: Ultrafreezing hasn't got negative
effects in spore viability and gametophyte late
development.

kAt room temperature spores loss their viability
(germination capacity), but there aren't effects in
gametophyte late development (except C. officinarum).

Y At room temperature spores delay their germination
beginning, except spores of species that lives In
habitats with water deficiencies. These are the latest
speeies Who starts germination too.

Yk Differences in the quantitative loss of viability haven't
got relation with ecology of the species, lessure type,
ploidy level or taxonomic group.



Main work’s conclusions

% There are a significant soluble sugar loss along the time
In spores. This loss is independent of the storage
method.

s% A significant soluble sugar loss in stored spores isn't
synonymous with a significant viability loss:er spores
death.

* Other factors, moreover soluble substances loss (Beri
& Bir, 1993), should be implicated in viability loss and
death of spores.
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