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REFERTILISING WESTER ROSS

BIODIVERSITY

An Underground Ecologist’s Perspective



Fertility = Fertiliser?
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BIODIVERSITY
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ROTIFERS
BACTERIA
EELWORMS
CENTIPEDES
SPRINGTAILS
FLATWORMS
WATER BEARS
EARTHWORMS
SLIME MOULDS

SOIL

WE KNOWALL THIS !

Biodiversity v’
Biotic Networks v’
Biotic Interactions v/
Food Webs/Cascades v/
Community Structure v/
Ecosystem Integrity v/
‘Alive’ v/
Vulnerable to:
Disturbance v/
Disruption v/
Desiccation v’
Intoxication v/
Smothering v’
Incineration v’
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Mycorrhiza

Symbiosis of plants
and soil fungi in roots

“Mycorrhizas, not roots, are the chief

organs of nutrient uptake by land plants.”
Smith & Read (1997). Mycorrhizal Symbiosis.
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Symbiosis of plants
and soil fungi in roots

\ e ,
mycorrhizas, not roots, are the chief
— m‘M nutrient uptake by land plants.”
N S}

& Read (1997). Mycorrhizal Symbiosis.

PHOTOSYNTHESIS ]

CARBOHYDRATE

FUNGI| »**"

|

SOIL PHOSPHATE



Y7 _
Ay Mycorrhiza

- -
;7“f3;f;",~ Symbiosis of plants
AT Q/ and soil fungi in roots

NAY)
Sy N v
mycorrhizas, not roots, are the chief
OIS of nutrient uptake by land plants.”

) & Read (1997). Mycorrhizal Symbiosis.

PHOTOSYNTHESIS

CARBOHYDRATE ‘ J.ss® PLANT

FUNGI| »**"

SOIL PHOSPHATE



Y7 _
Ay Mycorrhiza

- -
;7“f3;f;",~ Symbiosis of plants
AT Q/ and soil fungi in roots

NAY)
Sy N v
mycorrhizas, not roots, are the chief
( | OIS of nutrient uptake by land plants.”

) & Read (1997). Mycorrhizal Symbiosis.
\.‘ 77 ' Sy

b R

)
\ ; .

PHOTOSYNTHESIS

CARBOHYDRATE

1

FUNGI| »**"

SOIL PHOSPHATE



>
[ =
)]
| >
)
@)
O
L
zZ
<




>
[ =
)]
| >
)
@)
O
L
zZ
<







\

(@

R /,

=
D -

\J
o)




?®
>

EXTINCTIONS

?®
=<




"N
& Y
® ®
® EXTINCTIONS S
< <

EXTINCTIONS




>
.
...S
. >
()]
@)
@)
LL
Z
<




>
[ =
)]
| >
)
@)
O
L
zZ
<







\

(@

R /,

=
D -

\J
o)




?®
>

EXTINCTIONS

?®
=<




"N
& Y
® ®
® EXTINCTIONS S
< <

EXTINCTIONS




o~ -
o m
J \
\9, @/
| o

® e
o EXTINCTIONS o

ABOVE GROUND







R
e




Y,
' R 3 (5
WM’ Wt
z

A.,
S5,

P L

§ms:.,,
e Ny e
i .l“.bn. Y

p—-—
=

-










petl AF ~¢ TR d - 4 WA Y TA BN N AN Y Rl A 1 o —

T A AR o e
: .

g 0

e i = - ! 2







Sverwm

S B




gy T
- TR el LMY
" sty ST s

e

e




]
LT
) ‘W}"

11
SN Y TR .




A A
’
l. ! "{'. ’

‘ ;" Wi

"r' f:."‘ ,"9‘ " ‘:1"'.’”'7"1' i

' !

'r"j‘lfl" ' 4-"‘1“‘ ‘ Y v
" VA h ”"‘%',a"“'.w("ﬂf"\. RS

| \“ ! ‘,'J ) l

) : "‘ ‘' 2 1N 1 ‘ ,"

\ ! ) :

f







. "
X ' = -

ot 1)

"ECOLOGICALLY




> N =

FUNCTIO

NALLY




“It’s an
ex-parrot”
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Transylvania County
N. Carolina, U.S.A.

Sherwood Forest ©
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John Whitfield (2007).
Fungal roles in soil ecology:
Underground networking.
Nature 449, 136-138.
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OLD ADAGE
“The mind is the
window on the soil”
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TWO ERICOID MYCORRHIZAL PLANTS CO-OPERATE?
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The Plock of Kyle
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Auchtertyre Hill
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By agreement
with the owner
you are welcome
to walk here.

A new woodland

is being created

for your enjoyment
and that of future
generations, with
the help of the ‘
Forestry

Authority.
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Forestry Commission
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All

Trees Are
Mycorrhizal

Ectomycorrhizal (EcM)

Ash - Oak - Beech - Hazel - Pine
Birch - Chestnut - Willow - Larch - Spruce

Arbuscular mycorrhizal (AM)

Elm - Sycamore - Cherry - Birch - Willow - Lime
Horse Chestnut - Rowan - Holly - Hawthorn - Yew

Ericoid mycorrhizal

None (Rhododendron ponticum)

Non—mycorrhizal

None



So Are
Most Woodland
Understorey Plants

Arbuscular mycorrhizal (AM)

Poa trivialis - Lysimachia nummularia - Viola riviniana
Allium ursinum - Anemone nemorosa - Galanthus nivalis
Narcissus pseudonarcissus - Primula vulgaris - Carexspp.
Prunella vulgaris - Circaea lutetiana - Galeobdolon luteum
Rubus fruticosus - Glechoma hederacea - Oxalis acetosella
Teucrium scorodonia - Mercurialis perennis - Ajuga reptans

Hyacinthoides non-scripta - Pteridium aquilinum - Holcus mollis

Ericoid mycorrhizal

Calluna vulgaris - Ericaspp. - Vaccinium spp.

Non-mycorrhizal

Silene dioica - Stellaria holostea



By agreement
with the owner
you are welcome
to walk here.
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Learn, Then Think Before You Plant



and some poor little saplings

Schist + Thin Mud & Rubble + Tubes = Wo%dland?



WOODLAND
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Nobody digs.




Nobody ploughs.
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WE may plough the fields and scatter ...



... but Nature doesn’t.
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“There are only a few hundred species of tree on the planet, maybe a thousand, but forests house millions
of other species, and that diversity is what stanilises the systems.” — Kirsten Marhaver



BIODIVERSITY STABILISES ECOSYSTEMS



“The wild is self-creating, self-maintaining, self-propagating and self-reliant.” — Gary Snyder, 2006
[4 Billion years or so!]



BIODIVERSITY STABILISES ECOSYSTEMS
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INTERFERANCE IMPOVERISHES ECOSYSTEMS




FERTILISER IMPOVERISHES AGRI-ECOSYSTEMS



FERTILISER IMPOVERISHES NATURAL ECOSYSTEMS
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BIODIVERSITY MAINTAINS FERTILITY AUTOMATICALLY




AV The Highland

v COUIICil
Combhairle na
Gaidhealtachd

A

United Nations Decade on Biodiversity

FERTILITY?

Understand Ecology

Permit, Encourage & Maintain Biodiversity



“"But this landscape is
already impoverished &
it lacks biodiversity."”

WHAT ARE WE GOING TO DO NOW?



The END
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