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C o n t e n t s

•Designing the Tulloch organic experiment – constraints and 
questions

•Phase 1
•How and when to redesign
•Phase 2
•The next step
•Reflections on the design issues
•Epilogue – “the lift and shift” of a 60 year old experiment



19 9 0 : Th e  o r ig in a l q u e s t io n  – w h a t  is  
t h e  b e s t  r o t a t io n  fo r  a n  o r g a n ic  fa r m  
in  No r t h  Ea s t  Sc o t la n d ?

A rotational 
t rial or a  
sys tem 

exp e riment…a 
rotat ional t rial 
or a  sys tems  
exp e riment…. 



De s ign c ons t ra in t s

•Desire for a “mixed 
farm”system

•Plot size for grazing animals
•Need for flat land…and 
replication…..

•All looks well in this picture



The  re a lit y….
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Organic system Soil Association Standards
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Yie ld s  of s p ring oa t s  (Pha s e  1)

Watson et al. (2011). Organic Agriculture 1, 147- 159 .



% los s  on  ignit ion  s o il (Pha s e  1)

Redrawn from Taylor et al.(2006). J Ag Sci. Cam.144, 435 - 447.

Time  
for a  

c hange
?



So, le t ’s  t h ink a b out  re d e s ign  a nd  c o- d e s ign
•2006
•Scottish Organic Action Plan supporting more arable 
production

•Participatory approach with researchers, farmers, advisors 
and certification body to redesign trial.
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Crop  s e q ue nc e  e ffe c t s  on  yie ld  – Pha s e  2

POTATOES > WHEAT
WHEAT > POTATOES

But beware 
legacy 

effects of 
making 

changes….. 



Gra in  yie ld  (t / ha ) 15% MC – Pha s e  2

Concern 
ove r yie ld  
d ec line  in 
s toc kle ss

Cyc le  4  (20 0 8- 20 13)
Cyc le  5  (20 14- 20 19 )



Yie ld s  ove r t im e  in  t he  2 ro t a t ions

G/CL G/CL G/CL SWEDE OATS Red Cl Wheat Pots Sp
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Tulloc h Orga nic  Rot a t ions  Pha s e  3….

Issues> Declining soil fertility and couch grass in the stockless 
sys te m

Solut ions? A hard  re se t  on the  s toc kle ss  sys te m b ut  maintain 
the  s toc ke d  (re le vant , suc c e ss ful, c ont inuity)

Curre nt  p roc e ss  to p riorit ise  the me s  and  sc ie nt ific  q ue s t ions  
that  c an b e  ad d re sse d  within the  c ons t raints  of the  d e s ign



Aim s  of t he  s ys t e m  d e s ign – s ugge s t ions ….

SELF SUFFICIENCY? 
OPTIMISING RESIDUE 

RETURN?

LOCAL 
SUSTAINABLE 

INPUTS?

CROP DIVERSITY?

Polic y q ues t ions
Sc ot  Gov want  
an evid enc e  
b ase

REGENERATIVE?

The  future……

So what is the scientific question?
Can we  use  c rop s /c rop  manage me nt  to manip ulate  
C:N of re s id ue s  and  the re fore  the  organic  mat te r 
b alanc e ? 



Exp e c t  t he  une xp e c t e d  - Flood s  a nd  p la gue s ….
But  re d e s ign  is  a n  op p ort unit y t o  s ort  p rob le m s …



Fund ing – a  p e re nnia l he a d a c he …….

Environment
al impact of
organic
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What we got right….
• Archiving of samples
• Stakeholder involvement
• Inclusion of grazing livestock
• Comparing different organic options (not 

organic vs conventional)
• All course of rotation in every year
• Large plots
• Maintained original treatments

Opportunities….
• New ways of looking at trial
• Linking with other researchers and long - term trials e.g. 

GLTEN, SLU/SRUC/Rothamsted initiative
• PhD and MSc projects Stakeholder appreciation

What we would do differently….
• Only 2 reps/no “controls”
• Database started retrospectively
• Changed manure application confounds results
• Design can confuse referees unfamiliar with 

context
• Not shouting loud enough/or publishing enough

Updated from Rasmussen et al. 1998 



Ep ilo g u e : Th e  “lif t  a n d  s h ift ”

Fr o m  W o o d la n d s  Fie ld  t o  t h e  AC E 
p la t fo r m

Dominion Troop visit May 1945 The  lift  July 20 21



Changes at Craibstone

2010 2020
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Ab e r d e e n  C r o p p in g  
Ex p e r im e n t a l ( AC E)  P la t fo r m

- a  n e w  p la t f o r m  f o r  r e s e a r c h ,  e d u c a t io n  a n d  
k n o w le d g e  e x c h a n g e  in  t h e  No r t h  Ea s t

pHoenix exp e riment



J uly 20 21 – t im e  t o  le a ve  Wood la nd s  Fie ld  b e hind  for ACE!

21 July 26  July



W h a t  i t  lo o k s  l ik e  t o d a y ….id e a s  w e lc o m e  o n  t h is  o n e  t o o !
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