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A D D F E R T I

A  D A T A - D R I V E N
P L A T F O R M  F O R  S I T E -
S P E C I F I C
F E R T I G A T I O N

T h e  a i m  o f  t h e  p r o j e c t  i s  t o  d e s i g n  a n d
d e v e l o p  a  f u l l y - a u t o m a t e d  I C T - b a s e d  d a t a
d r i v e n  p l a t f o r m  f o r  v a r i a b l e  r a t e  f e r t i g a t i o n
( V R F I ) .  T h e  i n t e g r a t e d  s o l u t i o n  w i l l  b e  b a s e d
o n  n o v e l  s o i l  s e n s i n g  t e c h n o l o g i e s ,  a  h o s e - r e e l
f e r t i g a t i o n  s y s t e m ,  I C T  i n f r a s t r u c t u r e ,
a l g o r i t h m s  a n d  d e c i s i o n  s u p p o r t  t o o l s .  T h e
s o l u t i o n  w i l l  a t t e m p t  t o  a c c o u n t  f o r  a l l
n u t r i e n t s  a n d  w a t e r  r e l a t e d  l i m i t i n g  f a c t o r s
o n  c r o p  y i e l d  b y  i m p l e m e n t i n g  a d v a n c e d  d a t a
f u s i o n  t o o l s  t o  d e r i v e  V R F I  r e c o m m e n d a t i o n s .
T h e  i n t e g r a t e d  h a r d w a r e  a n d  s o f t w a r e
i n f r a s t r u c t u r e  h a s  n o t  o n l y  p r a c t i c a l
a p p l i c a t i o n  b y  f a r m e r s  b u t  c a n  a l s o  b e  u s e d
f o r  f u t u r e  r e s e a r c h  p r o j e c t s  a r o u n d  p r e c i s i o n
a g r i c u l t u r e ,  s o i l  a n d  w a t e r  m a n a g e m e n t ,  a n d
e n v i r o n m e n t a l  s o i l  t h r e a t s .  T h e  s u c c e s s f u l
i m p l e m e n t a t i o n  o f  A D D F e r t i  i s  f o r e s e e n  t o
i n c r e a s e  f a r m e r s ’  i n c o m e  r e t u r n ,  d u e  t o
i n c r e a s e d  y i e l d  a t  r e d u c e d  N ,  P ,  K  a n d  w a t e r
c o n s u m p t i o n ,  a n d  t h a t  m o r e  f r e s h  w a t e r  w i l l
b e  a v a i l a b l e  f o r  h u m a n  d a i l y  c o n s u m p t i o n .
A D D F e r t i  i s  a l s o  e x p e c t e d  t o  r e d u c e  t h e
a m o u n t  o f  a g r o c h e m i c a l s  a p p l i e d  i n t o  t h e  s o i l
a n d  g r o u n d  a n d  s u r f a c e  w a t e r  r e s o u r c e s .
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B a c K g r o u n d
The  continuously  increasing  demand  for  food

for  ever- increasing  population ,  becomes  the

biggest  challenge  worldwide  due  to  climate

change  that  affects  land  productivity ,  crop

performance  and  yield .  Given  the  increasing

demands  for  water  and  food  under  global

warming ,  one  of  the  great  challenges  facing

the  agricultural  sector  is  how  to  increase  food

production  by  using  less  water  for  i rr igation .

Another  issue  is  the  homogeneous  application

of  not  only  water  but  N ,  P  and  K  over  the

entire  f ield  area  adopted  by  the  majority  of

farmers .  

This  results  in  over-and  under-applications

over  different  parts  of  a  f ield ,  leading  to  poor

yield  and  management  of  farming  input

resources ,  and  negative  environmental

consequences ,  e .g . ,  N  and  P  leaching ,  or  water

scarcity .  The  solution  would  be  to  adopt

variable-rate  fertigation  (VRFI )  at  f ield  scale ,

by  applying  the  r ight  rate  on  ferti l isers  and

water  for  i rr igation  at  the  r ight  t ime ,  and

place  using  advanced  sensing ,  modell ing  and

control  technology .

m a i n  p r o j e c t
a c t i v i t i e s

Collect  data  on  the  affecting  factors  in  the  system ,

including  soil ,  crop ,  and  topography  attributes  (WP1 ) .

Develop  recommendations  for  variable  rate  ferti l isation

(VRF )  of  N ,  P  and  K  and  water  use  for  i rr igation  using

advanced  machine  learning ,  data  fusion ,  geostatist ics

and  decision  support  tools  (WP2 ) .

Develop  a  ful ly-automated  ICT  platform  for  data

transfer ,  data  storage ,  data  processing  and

management ,  accounting  for  data  stewardship  and  data

standardisation  (WP3 ) .

Validate  the  ful ly-automated  ICT  platform  for  VRFI  in

commercial  f ields  (WPs  4  & 5 ) .

Apply  cutting  edge  l i fe  cycle  analysis  (LCA )  and  socio-

economic  tools  to  evaluate  the  environmental  and

economic  performance  of  the  developed  solution ,  as

compared  to  the  conventional  solution  (WP6 ) .  

To  communicate  with  key  stakeholder  groups  to

promote  adoption  of  the  combined  solution  (WP7 ) .

It  is  hypothesised  that  the  implementation  of  a  ful ly

automated ,  data-driven  platform  for  VRFI  increases  crop

yield ,  and  reduces  environmental  footprint  by  reducing  the

amount  of  N  and  P  and  water  use  for  i rr igation .  The

following  objectives  are  proposed :
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E x p e c t e d  s o c i a l
i m p a c t
Genera l l y ,  the  progress i ve  i nc rease  of  i r r iga t ion  pract i ces  causes
concern  fo r  the  l ong - te rm  sus ta inab i l i t y  of  water  re sources  at
mul t ip le  sca les ,  with  soc ia l ,  env i ronmenta l  and  economic
impl ica t ions  fo r  the  popu la t ion ,  and  th reat s  fo r  the  regu la r
ava i l ab i l i t y  of  water  fo r  other  uses ,  l i ke  domest ic ,  and  i ndus t r i a l
ecosys tem  perspect i ve .  Given  the  i nc reas ing  demands  fo r  water
and  food  under  c l imate  change  cond i t ions ,  one  of  the  great
cha l lenges  i s  how  to  i nc rease  food  product ion  us ing  l e s s  water .

With  the  fu l l y  automated  VRF I  sy s tem ,  we  fo resee  s ign i f i cant
reduct ion  i n  water  app l ied  fo r  i r r iga t ion ,  and  that  more  f re sh
wate r  wi l l  be  ava i l ab le  fo r  human  da i l y  consumpt ion .  Th i s  i s  t rue
not  on ly  i n  the  south  but  i n  nor th  and  west  Europe  due  to  the
recent  hot  and  dry  summers  observed .  
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