
0 1

M U S H N O M I C S

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

M U S H N O M I C S  a i m s  t o  d e m o n s t r a t e  t h e
f e a s i b i l i t y  o f  d y n a m i c  d a t a - d r i v e n  a n a l y t i c s
f o r  m u l t i d o m a i n  m u s h r o o m  p r o d u c t i o n
e n v i r o n m e n t s  i n  o r d e r  t o  o p t i m i z e  y i e l d ,
l o w e r  c o s t s  a n d  i m p r o v e  t h e  e c o n o m i c
v i a b i l i t y  o f  t h i s  a g r i f o o d  s e c t o r .  T h e  p r o j e c t
w i l l  d e v e l o p  I C T  t e c h n o l o g i e s  f o r  u s e  i n  t h e
a g r i f o o d  d o m a i n  e x c l u s i v e l y  f o c u s i n g  o n
m u s h r o o m  v a l u e  c h a i n ,  c o m b i n i n g  s m a r t
s e n s o r s ,  A I ,  D e e p  L e a r n i n g  a n d  B i g  D a t a
a n a l y t i c s .  T h e  m u l t i - f a c t o r ,  m u l t i d i s c i p l i n e
M U S H N O M I C S  t e a m  w i l l  l e a d  t o  t h e
d e v e l o p m e n t  o f  I C T  p l a t f o r m  i n  t h e  m u s h r o o m
v a l u e  c h a i n ,  w h i c h  w i l l  b e  d e m o n s t r a t e d  a t
T R L 7  f o r  p o s t - p r o j e c t  e x p l o i t a t i o n  b y  t h e
S M E s .  T h e  p r o j e c t  t e a m  c o n s t i t u t e s  h a s  a  w i d e
g e o g r a p h i c a l  s p r e a d  w i t h  p a r t n e r s  f r o m
I r e l a n d ,  D e n m a r k ,  R o m a n i a  a n d  H u n g a r y  
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B a c K g r o u n d
Commercial  edible  mushroom  cultivation  is  a

‘big  business ’  world-wide  with  a  total

production  exceeding  27  mill ion  tons ,  a  25-

fold  increase  during  the  last  35  years ,  which  is

combined  with  a  high  increase  in  the

respective  per  capita  consumption .  Among

them ,  several  species  of  the  genus  Pleurotus

are  of  particular  interest  because :  

(a )  their  production  amounts  to  ca .  30% of  the

total ,  corresponding  to  the  fastest  growing

and  most  profitable  section  of  the  mushroom

market  during  the  last  two  decades ;  

(b )  they  are  commonly  grown  on  pasteurized

wheat  straw ,  however ,  they  can  also  be

cultivated  on  a  wide  variety  of  agro- industrial

residues  whose  disposal  is  otherwise

problematic .  

The  composition  of  mushroom  substrates  is

anticipated  to  exert  an  effect  on  mushroom

yield  thus  optimization  of  relevant

bioprocesses  to  maximize  yields  is  absolutely

essential .  This  can  be  achieved  by  quantifying

the  effects  of  environmental  factors  such  as

temperature ,  humidity ,  oxygen ,  carbon  dioxide

and  l ight  throughout  the  mushroom

production  process  from  substrate  preparation

and  mushroom  cultivation  r ight  through  to

the  consumer  including  valorisation .  There  are

data  available  from  commercial  growers ,

however ,  is  of  variable  duration ,  due  to

commercial  considerations .  To  this  end ,  data

must  be  collected  and  analysed  in  a

systematic  manner  over  the  production

processes  along  the  mushroom  value  chain  in

order  to  quantify  the  effects  of  different

environmental  schedules  on  mushroom  yield .

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

Develop  best-performing  artif icial  intell igence  (AI )-driven

algorithms  for  yield  prediction  of  mushrooms  in  a

prototype  MUSHNOMICS  module  with  IoT  ( Internet  of

Things )  devices  for  real  t ime  production  management

and  demonstration  in  our  end-user  (PILZE ) ,  Hungary  by

2022 .

Develop  an  ICT  ( Information  and  Communications

Technology )  platform  to  exchange  data  and  information

from  production  to  points  of  sale  along  the  entire  value

chain  of  mushrooms  by  2023 .

Co-develop  innovative  business  models  based  on

container  retrofitted  MUSHNOMICS  Module  for  informed

decision  making  by  mushroom  growers /entrepreneurs  by

2024 .

The  aim  of  the  MUSHNOMICS  project  is  to  demonstrate  the

feasibil ity  of  dynamic  data-driven  analytics  for  multi-domain

mushroom  production  environments  in  order  to  optimize

yield ,  lower  costs  and  improve  the  economic  viabil ity  of  this

agri- food  sector .  The  specif ic  objectives  are  to :
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E x p e c t e d  s o c i a l
i m p a c t
The  MUSHNOMICS  Module  wi l l  be  ta i lo red  to  the  needs  of

ent repreneurs ,  f a rmers  and  the i r  coopera t i ves  to  bet te r  se rve  the

loca l  communi ty  and  genera te  i ncome  th rough  co -c reat ion

act i v i t i e s .  I t  i s  about  bu i ld ing  new  fo rms  of  coopera t ion  and

a l l i ances  between  f a rmers  and  other  ru ra l  acto r s ,  between

munic ipa l i t i e s ,  the  pr i va te  sec to r  and  c i v i l  soc ie ty .  MUSHNOMICS

be l ieves  that  i t s  concept  can  be  used  as  a  model  to  ensure

s tab i l i t y  i n  the  agr i - food  sec to r ,  prov ide  food  secur i t y ,  nut r i t ious

food  and  underp in  the  EU  f ami l y  f a rming  model .  The  i nnovat i ve

bus iness  model  of  the  MUSHNOMICS  pro jec t  wi l l  encourage

potent ia l  ent repreneurs  to  adopt  i t ,  and  u l t imate l y  cont r ibute  to

jobs ,  growth  and  i nves tments  i n  the  l oca l  economy .  MUSHNOMICS

wi l l  a l so  enab le  consumers  to  pick  up  f re sh l y  harves ted  food  f rom

the  MUSHNOMICS  Module  i n  c i t i e s  where  f a rmers  can  grow

indoors  yea r - round  by  cont ro l l ing  l i ght ,  temperatu re ,  humid i t y

and  carbon  diox ide .  MUSHNOMICS  wi l l  c reate  a  sa fe ,  prote in  r i ch

food  that  can  be  produced  with  a  l ow  env i ronmenta l  footpr in t

compared  to  an imal  prote in .  The  die t  of  30%  of  the  wor ld

popu la t ion  i s  prote in  def ic ient ,  and  recent  ana ly ses  have  proven

that  200  g  of  mushrooms  can  rep lace  100  g  of  meat  as  a  prote in

source .  Mushrooms  are  a l so  r i ch  i n  f ib re ,  minera l s  and  v i tamins ,

and  have  l ow  c rude  f a t  content ,  with  a  h igh  propor t ion  of

po lyunsatu ra ted  f a t t y  ac ids .  These  proper t ie s  cons t i tu te

mushrooms  as  “hea l thy ”  foods .

Smart  sensors  

ICT  platform  

Artif icial  intell igence  

Big  data  analytics

IoT  enabled  mushroom

production
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