
REFERTILISING WESTER ROSS 



An Underground Ecologist’s Perspective 

REFERTILISING WESTER ROSS 



Fertility = Fertiliser? 



Not in the Real World 



This talk is about 

BIODIVERSITY and Fertility 

(not fertiliser) 



FERTILITY       BIODIVERSITY 
 
 



COMPARE 



NOW YOU SEE IT? 

NO YOU DON’T! 

James Merryweather 



WHAT WE KNOW ABOUT SOIL 

Biodiversity  

Biotic Networks  

Biotic Interactions  

Food Webs/Cascades  

Community Structure  

Ecosystem Integrity  

‘Alive’  

Vulnerable to: 

Disturbance  

Disruption  

Desiccation  

Intoxication  

Smothering  

Incineration  
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SLIME MOULDS 
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! WE KNOW ALL THIS ! 



I’m told you’ve read … 



MYCORRHIZA 

MYCO – (R)RHIZA 

mukaV   -  riza 

FUNGUS - ROOT 



mycorrhiza 

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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INERT STUFF? 



ECOLOGICALLY 

BIODIVERSITY 

+ 
BIODIVERSITY 

– 



FUNCTIONALLY 

BIODIVERSITY 

+ 
BIODIVERSITY 

– 



FUNCTIONALLY 

BIODIVERSITY 

+ 
BIODIVERSITY 

– 

“It’s an 
ex-parrot” 



OBSERVE 



1945 1943 

READ 



Sherwood Forest 
Transylvania County 
N. Carolina, U.S.A. 

THINK 



IMAGINE 



IMAGINE 





INTERLINKED INTERACTIVE 50 : 50 



IMAGINE 



IMAGINE 

INTERLINKED 

Mycorrhiza and other symbioses 

50 : 50 

INTERACTIVE 



John Whitfield (2007). 
Fungal roles in soil ecology: 
Underground networking. 

Nature 449, 136-138. 



Barrier to Humans 



Barrier to Humans 

DO WE SEE IT?          NO WE DON’T! BLACK BOX 



Barrier to Humans 

+ + + + = 



+ + + + = X X X X  

OBSERVE & IMAGINE 



= 

OLD ADAGE 

“The mind is the 

window on the soil” 



SO WHAT’S GOING ON HERE? 

I’ll say what I think (as far as it goes) and you say what you think. 



Beinn Eighe, yesterday 



Beinn Eighe, yesterday 



AND WHAT’S GOING ON HERE? 



TWO ERICOID MYCORRHIZAL PLANTS CO-OPERATE? 



WOODLAND & MYCORRHIZAL SUCCESSION IN TANDEM 



? 

WOODLAND & MYCORRHIZAL SUCCESSION IN TANDEM 



PIONEERS – WHY? 

Downy Birch 
Betula pubescens 

Sallow 
Salix capraea 



NOT USUALLY A PIONEER – WHY NOT? 

SHARED MYCORRHIZA? – NURSERY? 
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SHARED MYCORRHIZA? – NURSERY? 



WRONG MYCORRHIZAS – DOOMED? 



2006 

+ 0 years 



2014 

+ 8 years 

SHARED MYCORRHIZA? – NURSERY? 



2005 

+ c. 5 years 



2016 

+ c. 16 years 
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The Plock of Kyle 

2005 

2. 



THEN 



THEN 



< 20 years 

NOW 



HOW? 
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BRACKEN 









2006 



2012 



3-4th April 2013 



5th April 2013 



13th February 2015 
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Auchtertyre Hill 



Precambrian 

LEWISIAN 
(older) 

Precambrian 

MOINIAN 

GLACIAL TILL 
(recent) 

MOINE THRUST 

Geology 



Shallow Brown Earth 

Podsol/Gley 

Deep Brown Earth 

Soils 



Woodland 
Woodland 
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Regen. Natural 
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Vegetation 
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Failed 
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Failed 
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Failed 
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2005 



2010 



2010 

2012 



3 distinct geo-/ecological zones 

GLACIAL 
woodland 

LEWISIAN 
grassland 

MOINIAN 
moorland 



3 distinct mycorrhizal zones 

Ecto + Arbuscular 
(plentiful, diverse) 

Arbuscular 
(not much) 

Ericoid + Arbuscular 
                   (not much) 

? 



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 - Carex spp.  
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 - Erica spp. - Vaccinium spp.  

Non-mycorrhizal 
Silene dioica - Stellaria holostea 



+ 

A good idea? 

x2 X3? 
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Auchtertyre Hill A Great Place for Learning 
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Learn, Then Think Before You Plant 



Schist + Thin  Mud & Rubble + Tubes = Woodland? 

and some poor little saplings 
 
 

^ 



WOODLAND 



WOODLAND Nobody’s there. 



Nobody digs. 



Nobody ploughs. 



Nobody fertilises. 



Nobody sprays. 



Yet it works! 



WE may plough the fields and scatter … 



… but Nature doesn’t. 



“There are only a few hundred species of coral on the planet, maybe a thousand, but coral reefs house millions 
of other species, and that diversity is what stabilises the systems.” – Kirsten Marhaver 

tree   forests   
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BIODIVERSITY STABILISES ECOSYSTEMS 
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INTERFERANCE IMPOVERISHES ECOSYSTEMS 



N 

FERTILISER IMPOVERISHES AGRI-ECOSYSTEMS 



FERTILISER IMPOVERISHES NATURAL ECOSYSTEMS 

N 



BIODIVERSITY MAINTAINS FERTILITY AUTOMATICALLY 



FERTILITY? 

Understand Ecology 

Permit, Encourage & Maintain Biodiversity 



WHAT ARE WE GOING TO DO NOW? 

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



The END 



Sir J.W. Merryweather R.A.       Epitaph to Naïve Countryside Management 


