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Seed germination traits can contribute better to plant
community ecology

Borja Jiménez-Alfaro, Fernando A.Q. Silveira, Alessandra Fidelis, Peter Poschlod &
Lucy E. Commander

Table 1. Mainseed traits with potential to improve predictability in vegetation ecology and examples of their functional significance across different ecosystems. Classification in morphological, biophysical
and germination traits is based on biological properties as well as requirements for measurement (see details in the text). Mote that many traits may be correlated with each other. The term ‘seed’ can refer to
the whole dispersal unit, i_.e. the seed together with attached fruit structures.

Seed Trait Units Functional Significance

Morphological Traits

Seed Surface Structure Categorical Colonization capacity, dispersal mode, plant—animal interactions
Embryo Type Categorical Pasition and structure of the embryo inthe seed (linked to dormancy)
Embryo:Seed Ratio Ratio Size of the embryo relative to the seed (linked to dormancy and plant life evolution)
Seed Coat Thickness Ratio Fire tolerance, persistence in soil, resistance to pathogens and predators
Seed Mass mg Dispersal distance, persistence in soil, predation likelihood
Seed Shape Quantitative but dimensionless  Burial and persistence in soil
Seed Size mm Dispersal potential, reproductive output
Biophysical Traits
Buoyancy lime or rate Floating capacity, dispersal ability by water {linked to seed structure)
Coat Chemical Content Categorical Defence against pathogens
CoatWater Permeability Percentage Fire tolerance, defence against predators (linked to physical dormancy)
Desiccation Tolerance Categorical Persistence and ageing in different climates and habitats (e.g. aquatic, terrestrial, grasslands, forests)
Oil Content Percentage Energy provision for seedlings, water relations with the environment
Reserve Type Categorical Mutritional value, persistence in soil
Teminal Velocity ms~" Dispersal distance, dispersal potential
Water Content Percentage Seed survival, longevity in soil
Germination Traits
After-Ripening Weeks, months; percentage Climate adaptation, seasonal germination niche (linked to dormancy)
Dormancy Categorical, quantitative Delay of germination until embryo is completely developed (momphological, MD) or a given ervironmental

factor affects embryo growth potential (physiological, PD) or specialized structures in the seed coat (physical,
PY), or combinations of the above (MPD, PL+PY), or no delay in germination— non-dormant (MD) {linked to other traits)
Germinability Percentage Colonization capacity, seed vigour and viability (generally result of influence of other traits)
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Miconia (Melastomataceae) ;
~1500 sp Ficus (Moraceae) ~900 sp

Psychotria (Rubiaceae) ~1,600 sp Begonia (Begoniaceae) ~2,000 sp
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Tropic of capricorn

B De:serts & xeric shrublands B Tropical & subtropical grasslands, savannas & shrublands Tropical & subtropical dry broadleaf
B Mangroves P Tropical & subtropical moist broadleaf forests Flooded grasslands & savannas
B Montane grasslands & shrublands Tropical & subtropical coniferous forests




0% 5%, 50% T5% 100%

(b) Eruit type 89 8% (19.387)
Fruit color 73.6% (15,895)
Seed production 52.4% (11.318)
Seed color 46.5% (10,043)
Dispersal syndrome 44.9% (B,695) i
Seead length 43.9% (9,475) Tra it Class
Seed widlh 43.1% {9.300} &
Individual seed mass 40.2% (8B,679) . MD[DthDglCEﬁ'
Fruit diamet 37.1% (8,023) .
Gt v 28.9% (6,251) Biophysical
Garmination percantage - 20.4%s (4,416)
Cormancy c 16.9% (3,659) Germination

Seed mass — 15.8% (3,422)
content =1 15.2% (3.277)
- 15.0% (3,230)
srmeability | 14.3% (3,090)
Sead haight - 6.5% (1,409) (d)
Dormant state = 3.7% (7a3)
Mean .lll,_lrll.r ._;r.:ctill - 3.6% (TT1) Morphological Biophysical
MNon-viable = 3.2% (689)
Serotiny - 3.1% (568)
Seed viabilily = 2.8% (630)
Mon-dormant = 2.9% (627)
Embryo type/development -. 1.4% (310)
Base temperature for 1.4% (306)
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’ .-, Sapotaceae (68)
Ericaceae (172) Cactaceae (55)
Asteraceae (58; (@i, Di'lcniaceae (53)

Poaceae (139)
as B\ Arecaceae (94)

Myristicaceae (386)

. ; Fabaceae (378
elastraceae (107) . abaceae (378)

— n -
Euphorbiaceae (77)

Chamaedorea
(5047)
5 spp.

Euterpe

(10 473) Mesosphaerum

< SPP: (2147)

1 sp.
Piptocarpha
2030)
SHP: Rhafhiodon
Senna (1555)
(6012) R

21 spp.

Others
(102 921)




(c)

Brazil 1
India 4
Madagascar
olivia
Sri Lanka 4
Colombia
Puerto Rico
Indonesia 1
Costa Rica4
Australia 1
Mexico -
Ecuador -
Bangladesh
Zimbabwe
South Africa 4
China 4
United States
Thailand
Panama 4
Peru 4
Migeria 1
. 5. Virgin Islands
enezuela
Honduras 4
Guatemala -
Ghana 4
Dominica
Vietnam 4
Papua New Guinea 1
Nicaragua
~ Kenya-
Dominican Republic 4
Bahamas

n l
L L

25% 50% 75% X 400 600
Proportion of trait classes Georreferenced species
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Peter Poschlod™*, Tereza Maskova™

, Si-Chong Chen ™2, Shyam S. Phartyal™ ), Sergey Rosbakh™©

Fernando A. O. Silveira'Z, Arme Saatkamp/, James W. Dalling™-"2, Emma Dalziell" 2, John B. Dickief,

Eduardo Ferniandez-Pascual “, Lydia K Guja™

Mark K ). Oci®2) and Filip Vandelook AT

: 1 - - T - N . A B
. Borja Jiménez-Alfaro™ ), David ). Merritt™"

58 standardized protocols for:

flowers (10 traits),
fruits (6 traits)
seeds (36 traits)
seedlings (6 traits)



Guidelines for flower, seed and fruit collection
Guidelines for transport and cleaning
Guidelines for storage
Guidelines for experiments
Layout of the protocols

- definitions

- Functions and trade-offs

- Sources of variability
- Methodology




Next steps

- Expand TSTD using bioinformatic tools (tropicalseedtraits@gmail.com)

- Assess the effectiveness of the handbook protocols

- Better integrate seed testing rules with protocols



Thank you

faosilveira@gmail.com
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