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To test, evaluate and disseminate
mitigation measures

To promote a demonstrative
Green Infrastructure




Mixtures main aims

To promote:

. Pl iversi
ants diversity Development of two assortments of

e Butterflies habitat T _ . o .
wild species biodiverse seed mixtures

V2 &

 Small mammals' habitat



Species selection criteria

Both mixtures

* Native species
* Seeds harvested in the study region

» Species with conservation interest

% In compliance with road security:
Low biomass = small amount of fuel
Low height = to not impair visibility

% Early flowering = successful seed set

30% of Fabaceae

30% of Poaceae

10% of Asteraceae

Species less common

Species attractive to fauna

@ 8 ®

Extended flowering period

&)

Without known toxicity




| IFE Ex-situ plots

Autumn 2016

Roads Mixture 1 — 19 Species

Mixture 1 — 23 Species

Mixtures | Mixture 2 — 19 Species Mixture 2 — 23 Species

o 4

50 Species in total from
socm F25<m 13 families
50\::1cm Density: 2000 seeds/m?

Spring 2017-2018

5m

v Frequency of seeded species
v Abundance - % cover
v' Height

v Aerial Biomass (25x25cm)

2m



x-situ plots




@LIFE Final Mixtures’ Selection

Road mixtures

Mixture 2

More species germinated
More balanced family representation

Greater coverage

Biomass related only with coverage

N

Mixture 2:

Apparently more suitable

Ecotrail mixtures

Both mixtures had:

Same % germinated species
Same % coverage

Same % aerial biomass

Mixture 2:

More balanced family representation

¢

A combination of the two

mixtures was chosen




@LIFE In-situ plots

Autumn 2018

‘ Mixture — 19 Species ‘ ‘ Mixture — 23 Species |

21 Plots 34 Species in total from
12 families
Density: 2000 seeds/m?

Spring 2019, 2020...

10m

v Frequency of seeded species

v Abundance - % coverage
v' Height

2m
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Anchusa undulata

T T AT s e

A

Papaver hybridum

Papaver hybridum | Ana Jfia Pereira

Silene colorata Silene gallica

. flora-onpt Silene colorata | Pedro Pinho

Roads mixture

3 L ) 7 -
Campanula lusitanica  Coleostephus myconis

&

8 orasompt | Cempanilalisitanica | wigis is 1 Jodo Domin:
o % a7 1 o5

)

Papaver rhoeas Petrorhagia nanteuilii

" papaver rhosas | Ana Jiia Pereira

Silene scabriflora Trifolium arvense

§ fora-onpt. Silerie sCObAMION | .o ciporto] & flora-onpt = Trifolium arvense | Miguel Porto

L

Salvia verbenaca

. flora-onpt

Salvia verbenaca | Miguel Porto

Misopates orontium

& flora-onpt Misopates arontium | Cristina Estima Ramaiho
e F B

anguisorba hybrida




Ecotrails mixture

Aegilops triuncialis  Astragalus pelecinus Brachypodium Briza maxima Campanula Coleostephus Cynosurus echinatus
distachyon rapunculus myconis
Aegilops triuncialis | Carlos Aguiar (CIMO) . flora-onpt Astragalus pelecints | oa Jilia Pereira .&Dﬁg.-w‘ Brachypodium distachyon | Miguel Porto flora-onpt Brizamaxima | Miguel Porto £ fiora-on,p £ Campanula rapunculus | Miguel Porto \._‘

Gynandriris Hymenocarpus Jasione montana Lamarckia aurea Linaria spartea Mantisalca Papaver pinnatifidum Petrorhagia
sisyrinchium lotoides salmantica nanteuilii
Jasione montana | PedroPinho M. flora-onpt ~ z g Mantisalca salmantica | Ana Jalia Pereira ¢ 77" TUSSETHAN ABSEE WS ) ETTN TS N ITURE TRt Thigwiparis

Pterocephalidium Sanguisorba hrid Scorpiurus Silene gallica Silene scabriflora Trifolium arvense Trifolium campestre

diandrum vermiculatus
WL flora-onpt Prerocephalidium diardrum | Adelaide Clemente "0 ey NERSRH Scorphid VeGRIMAEI TR Sihnperdcs. N florsontt Silene gallica | Cristina Estima Ramaho  _flora-onpt S R | MigwlPorte| 4. flora-onpt

Trifolium arvense | MiguelPorto 4. flora-onpt Trifolium campestre | Miguel Porto



Germinated in both types of plots:
v’ Lamarckia aurea
v’ Silene scabriflora

v’ Petrorhagia nanteuilii

v’ Pterocephalidium diandrum... Germinated only in the in-situ plots:
' v Campanula lusitanica
Didn’t germinate in the in-situ r | v Campanula rapunculus
plots in first year (2019): Sp(::Cles tested shf)wed v’ Jasione montana
different behaviors:
v’ Dactylis glomerata v Linaria spartea...

v'In the ex-situ plots

: v'In the in-situ plots




@LWE In-situ plots — on the roads

Autumn 2018 Spring 2019 and 2020
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@& LiFELies

Species germination (%) — 15t year
0 10 20 30 40 50 60

Anchusa undulata granatensis

. > Briza maxima

* Almost all species germinated in the first year

Campanula lusitanica
Coleostepf_n_,_s_m_y_conis i Mean Germlnatlon: 13%
<Z_ :l_)gctylis glomerata _|m -
Hymenocarpos lotoides ¢ Mean Minimal Germination: 0.2%
m===) Misopates orontium
Ornithopus pinnatus * Mean Maximum Germination: 54%
Papaver hybridum L
Papaver rhoeas * More than 15% germination:

=——pPetrorhagia nanteuilii
Phagnalon saxatile

Salvia verbenaca
Sanguisorba hybrida
————=) Silene colorata
Silene gallica

=———=) ‘Silene scabriflora
Trifolium arvense

Trifolium stellatum




| IFE Results — Roads Mixture

[ ]
Species cover (%)o 5 10 15 20

Anchusa undulata granatensis <3 2 ﬂ 19 2 U 20

Briza maxima
Campanula lusitanica
Coleostephus myconis <3

Dactylis glomerata <j

Hymenocarpos lotoides = _ * Most species persisted in 2020:
Misopates orontium - Total species

Ornithopus pinnatus
Papaver hybridum « .
Papaver rhoeas 18 16
Petrorhagia nanteuilii - e 10 species - increased cover % in 2020
Phagnalon saxatile

* 3 disappeared

1 occurred for the first time

H o
Salvia verbenaca <j Mixture cover (A’)

Sanguisorba hybrida «
Silene colorata <3
Silene gallica - 34% =
Silene scabriflora
Trifolium arvense <3
Trifolium stellatum <3




Mean number of species

Floristic community

Overall increase of: z
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 The number and cover of native species o
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Results — Road Mixture

Floristic community
* Increase of:

3.5 - /A - 0.9 * Species diversity
\o/ ,o\ B 0 8
3 - IZ> \y . * Evenness
é ° |:> - 0.7
E 2.5 - o o ° . 0.6
Q (7,
s 27 - 05 &
c
g L 0.3
& 1 -
5 - 0.2
0.5 - - 0.1
0 0
Reference Plots Reference Plots Reference Plots
2018 2019 2020

[J Species diversity o Evenness



LIFE

Autumn 2018
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=) Aegilops geniculata
IZ> Aegilops triuncialis
Astragalus pelecinus
—>Brachypodium distachyon
=) Briza maxima
Campanula rapunculus
Coleostephus myconis
=) Cynosurus echinatus
Gynandriris sisyrinchium
Hymenocarpos lotoides
Jasione montana
Lamarckia aurea

Linaria spartea
Mantisalca salmantica
Papaver pinnatifidum

IZ> Petrorhagia nanteuilii
Pterocephalidium diandrum
Sanguisorba hybrida
Scorpiurus vermiculatus
IZ> Silene gallica

Silene scabriflora
Trifolium arvense
Trifolium campestre

Results — Ecotrail Mixture

10 20 30 40 >0 Species germination (%) — 1%t year

* All species germinate in the first year

e Mean Germination: 11%

e Mean Minimal Germination: 0.1%
e Mean Maximum Germination:

* More than 15% germination:




Species cover (%) o

=) Aegilops geniculata
Aegilops triuncialis

=) Astragalus pelecinus
Brachypodium distachyon
Briza maxima

Campanula rapunculus
=) Coleostephus myconis
Cynosurus echinatus

=) Gynandriris sisyrinchium
Hymenocarpos lotoides
=) Jasione montana
Lamarckia aurea

Linaria spartea

=) Mantisalca salmantica
Papaver pinnatifidum

=) Petrorhagia nanteuilii
Pterocephalidium diandrum
Sanguisorba hybrida
Scorpiurus vermiculatus
=) Silene gallica

Silene scabriflora

= Trifolium arvense

= Trifolium campestre

Results — Ecotrail Mixture

1 2 3 4 5 6 7 8 9 10

]
e 2019 = 2020
E—
I * All the species present in 2019-2020
]
| Total Species ¢ In 2020, the cover %:
I
— : 10 species
’s * Decrease: 10 species
] : 3 species
]
1 Mixture cover (%)
—
O
O
E— .
N 33%
—
E—




Floristic community 140

120

* Overall increase of: 3:°— 100
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« The number and cover of native species g 80
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Results — Ecotrail Mixture

Floristic community e Increase of:

3.5 - (> o 0.9 * Species diversity
\O, 4
\° - 0.8

5 3 - ° ° E> I:> ’ * Evenness
Q ° - 0.7
-§2.5 . o . 06
Q 7))
s ?2- - 05 3
S c
T 1.5 - - 04 2
g . - 0.3
< |
< - 0.2

0.5 - - 0.1

0 0
Reference Plots Reference Plots Reference Plots
2017/2018 2019 2020

[ Species diversity © Evenness



Taking Home Ideas

All species tested germinated in in-situ plots
Sown species were registered in all the in-situ plots

:_Local plant diversity and evenness increased ' ] . Greater production of flowers and seeds '
‘ Good indicator of sustainability

4

The seed mixtures are suitable to be used
in the south of the Iberian Peninsula

| 4

Further monitoring of the two seed

This study constitutes a basis to -
mixtures dynamics and evolution

improve management standards
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