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D
evenish –

A N
orthern Irish, K

now
ledge based, G

lobal C
om

pany
D

elivering Innovative Solutions to Im
prove

Anim
al, H

um
an & Environm

ental H
ealth, Sim

ultaneously

N
orth Am

erica,
M

anufacturing &
R

esearch Facilities
U

K & Ireland, H
om

e,
M

arket, M
anufacturing

& R
esearch Facilities

D
evenish N

utrition
International, M

arkets



W
hat m

akes D
evenish unique

Investm
ent in People -36 PhD

 G
raduates aiding the Innovation Engine

Industry K
now

ledge -M
ost em

ployees have Industry background

Evidence B
ased Science -20%

 of Turnover invested in R
&D

,              
validated though D

evenish’s unique “Perform
ance H

ouse” C
oncept System

Partnerships -D
elivering Sustained Innovation & Perform

ance Im
provem

ent 
along the Supply C

hain





D
evenish’s G

lobal O
utreach on a W

eekly B
asis

94 m
illion

375 m
illion 

200,000
100 m

illion



Producer

Processor

R
etailer

C
onsum

er

…
From

 Soil to Society

Population &
 

Environm
ental 

H
ealth

“O
ne H

ealth”



“O
ne H

ealth” from
 Soil to Society 

E.g. Im
proving H

um
an H

ealth w
ith C

hicken, enriched w
ith “M

arine” O
m

ega 3

A
dding Value “Pre Farm

 G
ate,” w

ith unique H
um

an “B
io A

vailability,” delivering
rapid H

um
an H

ealth Im
provem

ent (w
ithin the 1

stw
eek!!!)

You are w
hat you eat, Eats!!!                                    



O
ne H

ealth…
.. from

 Soil to Society
E.g. Im

proving C
ow

 W
elfare & Environm

ent, through Im
proving Soils



Food today …
..

is
not alw

ays as N
utritious it could be          

&
diet-related D

iseases are
Increasing

Turn Around Fellas, 
W

e G
ot it All W

rong!!



U
S study of nutritional data from

 both 1950 & 1999 for 43 different 
vegetables & fruits, found statistically significant declines in the 
am

ount of: 

•
Protein

6%
•

C
alcium

  
16%

•
Phosphorus       

16%
•

Iron 
15%

•
R

iboflavin
38%

•
Vitam

in C
 

20%

C
hanges in N

utrient C
ontent of Vegetables &

 Fruit over tim
e



Fan et al. J.Trace
Elem

ents in M
edicine & Biology 2008

C
hanges in N

utrient content of W
heat over last 160 years



Levels of EPA+DHA ( g/100g ) in farm
ed Scottish Atlantic 

salm
on betw

een 2006 -2015

Sprague et al. N
ature 2016

C
hanges in the N

utrient C
ontent of O

ily Fish in the last ten Years



Challenges in Developing Bio-enriched Food, via Livestock Feed

•
R

equired levels of enrichm
ent in food, after cooking

•
Source of nutrient & inclusion level in feed

•
Tim

ing of inclusion

•
W

ithin flock/ herd variability

•
Portion variability

•
Eating quality & shelf life

•
Anim

al perform
ance & w

elfare



C
hoosing an Enrichm

ent 
G

lobal Blood Levels of EPA & D
H

A O
m

ega 3 fatty acids, in Adults

K.D
. Stark et al. 2016



Low
 Risk

High Risk

0% 4% 8%

12%

Omega 3 Index
(EPA and DHA IN RBC)

U
K

 M
ean for A

dults 3.68%

B
eing able to Q

uantify the Scale of the Positive Im
pact

O
m

ega 3 Index –
A

n Internationally recognised Index of C
ardiovascular D

isease R
isk

U
K

 M
ean for C

hildren 2.46%



Effects of 6 m
onths of eating on 160 people:-

•
O

m
ega-3 enriched chicken-m

eat versus
control chicken m

eat.
•

O
m

ega-3 enriched eggs versus
control eggs.

C
hicken-m

eat
Eggs

>3 Portions C
ontrol C

hicken-m
eat/W

eek
(n=80)

>3 C
ontrol Eggs/W

eek
(n=40)

>3 O
m

ega-3-PU
FA Enriched Eggs/W

eek
(n=40)

>3 Portions O
m

ega-3-PU
FA Enriched  

C
hicken-m

eat/W
eek

(n=80)

>3 C
ontrol Eggs/W

eek
(n=40)

>3 O
m

ega-3-PU
FA Enriched Eggs/W

eek
(n=40)

Gold 
Standard

B
eing able to Validate the Positive Im

pact C
redibly

R
andom

ised D
ouble Blind C

ontrol H
um

an Trial



Explaining the R
esults using the O

m
ega 3 Index 

67.6

34.4
32.4

62.5

0
3.1

0 10 20 30 40 50 60 70 80

C
ontrol C

hicken and C
ontrol Eggs

O
m

ega 3 C
hicken and O

m
ega 3 Eggs

H
igh R

isk
M

edium
 R

isk
Low

 R
isk

N
um

ber of people w
ith 

H
igh R

isk O
m

ega-3 
Index w

as
H

alved
by Eating B

oth 
O

m
ega-3 C

hicken &
 

Eggs 



A
s a R

esult…
. 

June 2016, W
aitrose launches W

orld’s first, N
aturally enriched C

hicken M
eat 

N
ov 2017, A

m
erican H

eart A
ssociation aw

ards R
esearch, best International Paper

You are w
hat you eat, Eats!!!                                    



So W
hat about Environm

ental H
ealth? -The D

evenish Lands at D
ow

th

170 ha G
rass &

 W
oodland Farm

A R
um

inant Landscape Perform
ance H

ouse



L
an

d
s at D

o
w

th
, B

ru
 n

a B
o

in
n

e, U
N

E
S

C
O

 W
o

rld
 H

eritag
e S

ite

L
an

d
s o

f D
o

w
th

 -
22%

 o
f W

o
rld

 H
eritag

e S
ite

13 M
o

n
u

m
en

ts –
6 w

ith
 S

tatu
to

ry P
ro

tectio
n



The Lands at D
ow

th
A Science Based Approach to Exploration & D

iscovery

Surveys carried out since 2014
Aerial LiD

AR
, G

eophysics by the R
om

ano G
erm

anic C
om

m
ission, G

PS Soil Analysis,
overseen by the School of Archaeology, U

C
D

 & D
evenish



The Lands at D
ow

th –
LiD

A
R

 Surveying

Initially, U
sing LiD

A
R

 to find new
 A

rchaeological Landscape features 
Subsequently, to aid C

redible Land M
anagem

ent D
ecisions

(S. D
avis, U

C
D

. 2014)



The Lands at D
ow

th –
G

PS Soil A
nalysis

Initially, using G
PS Soil Sam

pling to aid Phosphate M
anagem

ent
Subsequently, to find A

rchaeology
(P. W

ard 2014)



The Lands at D
ow

th –
G

eophysical Surveying

Scale of Surveying to D
ate              The H

enge & Shadow
 H

enge           A C
oncentric Enclosure

(S. D
avis, U

C
D

. 2015)

Initially, using G
eophysics to find our A

rchaeology
Subsequently, to aid C

redible Land M
anagem

ent D
ecisions 



The Lands at D
ow

th –
Soil Texture &

 O
rganic M

atter Variations
2017 Sam

pling of A H
orizon of Soil, to 30cm

(L. G
raham

, D
evenish. 2017)



The Em
erging C

onclusion –
6,000 yrs of Food Production Innovation

D
em

onstrated uniquely, by the presence of five H
eritage Landscapes

1.
The Passage Tom

bs, M
iddle N

eolithic, c. 5,500 years old
2.

The H
enge, Late N

eolithic, c. 4,500 years old
3.

The C
oncentric Enclosures, Early M

edieval, c. 1,400 years old
4.

The R
ectangular Enclosures, Late M

edieval, c. 1,000 years old
5.

The D
em

esne Landscape, c. 300 years old



R
ole of D

ow
th in Idea G

eneration for N
I Land M

anagem
ent Strategy

Validating G
PS Soil Sam

pling & its R
ole in aiding Farm

ers im
prove Soil Fertility

pH
 Im

provem
ent in just 2 years, w

ith 2 ha soil sam
pling & 5t/ha of lim

e, Sept 14
G

rass U
tilisation as a “M

easureable” is fundam
ental for both the Econom

ics &
 the Environm

ent   
Top 5%

 N
I Farm

ers -16t D
M

/ha/yr;  N
. Ireland Average (& D

ow
th initially) –

5.1t/ha/yr 
O

nly 2%
 of Soils analysed per Year &

 only 18%
 of N

I soils at optim
al fertility!!



R
o

le
 o

f D
o

w
th

 in
 Id

e
a

 G
e

n
e

ra
tio

n
 fo

r N
I L

a
n

d
 M

a
n

a
g

e
m

e
n

t S
tra

te
g

y
Im

proving G
rass Yields, by validating 3 Step, Soil Im

provem
ent Program

m
e

B
y

 A
e

ra
tin

g
 S

o
ils

, P
re

c
is

io
n

 S
o

il A
n

a
ly

s
is

 

A
p

p
ly

in
g

 A
e

ro
b

ic
a
lly

 T
re

a
te

d
 S

lu
rry

 &
 m

a
g

n
e
s
iu

m
/c

a
lc

iu
m

 L
im

e
 

D
e

liv
e

rin
g

 1
0

 -
2

2
%

 In
c

re
a

s
e

 in
 G

ra
s

s
 Y

ie
ld

s
, 3

6
%

 R
e

d
u

c
tio

n
 in

 A
m

m
o

n
ia



Validating the Econom
ics of Soil Im

provem
ent Program

m
e

In Partnership w
ith

Thom
son & Joseph

M
ean of 3 M

onitor Farm
s

G
rass U

tilised on G
razing Platform

 (tonnes D
M

/ha)
2013/2014

8.37
2015/2016

9.37
C

hange
+ 1.00 t/ha

N
et Value (€/ha)

€173
N

et Value/Farm
 (€)

+ €6,264/farm

M
ilk Solids Yield (kg/ha)

2013/2014
1,276

2015/2016
1,478

C
hange

+ 202 kg/ha
G

ross Value (€/ha)
€909

G
rass Value/Farm

 (€)
+ €32,915/farm



R
ole of D

ow
th in Idea G

eneration for N
I Land M

anagem
ent Strategy

Evaluating Trees & H
edges as an “O

n Farm
” Sequester of Livestock Em

issions?!

R
ecognition to the Principle of “on farm

” C
arbon Sequestration



S. G
reen, Teagasc, 2014
D

airyC
o. 2011

J. G
illiland, D

evenish, 2014

C
  Sequestration    R

enew
able    Total

(A
bove G

round)          H
eat                              

C
urrent Trees                     9.5%

                     3%
           12.5%

B
etter M

anagem
ent           32%

                      3%
            35%

D
ow

th C
arbon Sink Potential -35%

 of G
H

G
s 200 D

airy C
ow

s, w
ith Follow

ers
(Before C

onsidering C
arbon sink of Soils!!)

R
ole of D

ow
th in Idea G

eneration for N
I Land M

anagem
ent Strategy

Evaluating Trees & H
edges as an “O

n Farm
” Sequester of Livestock Em

issions?!



The D
evenish Lands at D

ow
th –

Success to date
Influencing D

ecisions beyond our ShoresLandsat D
ow

th, 
Please Enjoy?!!

Please be alert and observant?!!
Securing C

arbon C
redits for 460,000 ha of R

ain Forest in The C
ongo



R
ole of D

ow
th in Idea G

eneration for N
I Land M

anagem
ent Strategy

N
ext -U

sing LiD
AR

 to position R
iparian Strips to capture “O

ver Land Flow
”

R
. C

assidy, AFBI, 2016
A

FB
I now

 evaluating LiD
A

R
 to position R

iparian strips accurately. 
80%

 of Phosphate in N
I enters w

ater course through “O
ver Land Flow

!” 



C
apturing “O

verland Flow
” of D

irty W
ater w

ith W
oody Strips

Im
proves Biological Q

uality of W
ater C

ourses & C
arbon Sequestration  

J. Gilliland 2012

Planting “O
ver Land Flow

” Pathw
ays w

ith W
oody Strips catches Sedim

ent &
 enhances C

arbon 
Sequestration on farm

.
H

arvesting W
ood regularly, m

ines Phosphate out of W
oody Strip, before using w

ood as 
R

enew
able fuel, displacing further fossil fuels; w

hile creating a new
 H

abitat



M
axim

ising Sequestration, w
hile extending G

razing Season
Agroforestry -Trebling Sequestration, w

hile extending G
razing by 17 w

eeks!! 

J. M
cAdam

, 2017
G

ordon, 2007



European R
ecognition of N

.I. Sustainable Land M
anagem

ent Strategy 
W

orth £198m
 of E

xtra Farm
 Incom

e, to N
. Ireland, per Year

W
elcom

e to The D
evenish Lands at D

ow
th, Please Enjoy?!!

P
lease be alert and observant?!!

D
G

 A
g/D

G
 E

nv, Joint W
orkshop

B
ratislava O

ct 16
D

G
 A

griculture, eip-agri N
ew

sletter, Feb 17



M
ultiple B

enefits of B
etter G

rass U
tilisation &

 G
rass Q

uality
N

. Ireland, Sustainable Land M
anagem

ent Strategy, O
ct 16

Strategy O
bjectives :-

1.
Increasing O

utput
2.

Increasing M
argins

3.
R

educing Environm
ent

Footprint

4.
Sim

ultaneously!!

Validated by AFBI 2016



O
ur Future –

O
ne of W

ageningen’s Six International Lighthouse Farm
s

A M
ulti D

isciplined Farm
ing Platform

 for International R
esearch & O

utreach



O
ur Future -The D

evenish Lands at D
ow

th 

A G
lobal C

entre for Innovation, R
esearch, Public Engagem

ent &
 O

utreach
11,000 People in Last Year

-
EU

 Ag C
om

m
issioner 

-
U

SD
A & FD

A
-

Ag. Policy Team
s, R

O
I & N

I
-

M
inisters of Ag. R

O
I & N

I
-

U
C

D
, Q

U
B

-
W

ageningen R
C

 & IN
R

A
-

European Anim
al Science

-
W

aitrose Superm
arkets

-
C

om
m

unity D
ays

-
Farm

 Africa
-

M
oy Park, G

lanbia, ABP



O
ur Future –

Proactively D
elivering Innovative Farm

ing &
 Food System

s
Im

proving H
um

an & Environm
ental H

ealth, through International Partnership


