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• Unsustainable fertiliser use

• N fertiliser ecologically damaging

• P fertiliser finite + dwindling

• Fertiliser costs unstable

• Efficiency must be improved!
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• Unsustainable fertiliser use

• N fertiliser ecologically damaging

• P fertiliser finite + dwindling

• Fertiliser costs volatile

• Efficiency must be improved

→ Can soil microbes help?

Agricultural sustainability

AHDB



Arbuscular mycorrhizal fungi
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Mycorrhizal crops

• Most crops are mycorrhizal (inc. all cereals)

• Mycorrhizas are everywhere

• Effect on plants - not always beneficial

• Mechanisms not well understood
Davison et al 2015, Science

MutualismParasitism



Crop identity impacts mycorrhizal function 

Strong

plant identity 

effect

→ Can we 

breed positive 

response into 

cereals?

Avalon Cadenza

Elliott, et al, 2020Thirkell et al, in prep



“The genetic basis of mycorrhizal 

growth response in wheat”

99 wheat varieties

Grown +/– mycorrhiza

Simple growth media

Harvest after 5 weeks

Plant height, P content, biomass

Calculate mycorrhizal responsiveness



Shoot P content ↑ 13.9%

Shoot height ↑ 3.8%

Root : shoot ratio ↓ 4.5%

Root biomass similar
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Overall, mycorrhizas increased shoot growth 10.5%



Response is variable

−100

−75

−50

−25

0

25

50

75

100

125

150

175

13
2
10

3 5218
6
10

1 7 8 46 9910
5
16

4
16

7
11

9 55 4413
7
14

3 54 24 53 71 2813
4
10

9
11

6
15

6
12

0
13

3
11

4
10

2
10

4
17

0 92 1 1716
8 1615

0 73 70 79 8112
5 2213

5
14

5
18

0 9814
8
10

0 8410
8
17

3
14

0
10

7 9312
9
16

3 65 2711
5
15

8
12

2 19 6
19

1 88 43 42 6213
9
11

7 5 5816
5 2

16
2
12

6
17

2
13

0 23 87 41 7413
8
15

2
16

6
14

7
19

2
17

6
14

6 96 18
C
ad

.
18

8 85 8014
1 21

Line

M
y
c
o

rr
h
iz

a
l 
g

ro
w

th
 r

e
s
p

o
n

s
e

 −
 s

h
o

o
t 

d
ry

 w
e

ig
h

t 
(%

)
Sh

o
o
t 

b
io

m
as

s 
re

sp
o
n
se

 (
%

)

Thirkell et al, in prep

Parasitic

Beneficial



Response is variable

Next steps – find the genes causing these trends
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Can mycorrhizas actually be beneficial in agriculture?

- Conventional agriculture – high input, 

high disturbance = bad for mycorrhizas

- Breeding crops for fungi that aren’t 

there?

- Using mycorrhizas in agriculture will 

need changes in genetics and

management

Wikimedia commons
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Regenerative agriculture – integrating mycorrhizas
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Regenerative agriculture – integrating mycorrhizas

@notilluk      Strip tillage

@AltonFarm      Clover understorey



groundswellag.com

Regenerative agriculture – integrating mycorrhizas

@notilluk      Strip tillage

@AltonFarm      Clover understorey

Legume N-fixing + mycorrhizal P uptake = reduced fertiliser 

input



→Are mycorrhizas more beneficial in 

regenerative agriculture systems?

- Experimental network across UK

- Paired field trial sites

- Paired soil type, land history, climate etc

Conventional vs Regenerative agriculture
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Thanks for listening!
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