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 E  XECUTIVE  S  UMMARY 

 Deliverable  D3.4a  covers  the  first  report  on  the  Smallholders  Piloting  Program  and  lists  the 
 first  field  deployments  and  tests  of  the  starter  kit  V.1  in  selected  pilot  farms  in  Algeria  and 
 Morocco. 
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 I  NTRODUCTION 

 The  main  objective  of  the  INTEL-IRRIS  project  is  to  design  and  develop  an  intelligent  and 
 autonomous  irrigation  system  capable  of  saving  water  and  improving  the  quality  and  quantity 
 of  agricultural  crops  (  deliverable  D1.2b  describes  in  detail  the  version  2  of  this  system,  called 
 starter-kit).  For  the  success  of  this  project,  we  have  established  an  effective  program  for 
 piloting  the  field  tests  and  evaluations  of  this  technological  solution  at  the  partner  farms.  This 
 is  the  reason  why  we  have  given  more  attention  to  this  program  and  its  planning.  The  first 
 step  will  be  to  learn  about  the  current  irrigation  practices  of  smallholder  farmers  in  order  to 
 communicate  with  them  in  a  convincing  way  to  adopt  a  modern  solution  based  on  new  and 
 advanced  technologies  while  respecting  their  traditional  experiences  and  ensuring  a 
 smoother  transition  to  the  adoption  of  the  new  technological  solution.  We  admit  that  this 
 stage  was  not  easy  to  carry  out  and  that  it  had  to  be  prepared  seriously:  increasing  the 
 number  of  field  visits  to  farmers,  distributing  a  pedagogical  questionnaire  aimed  at  collecting 
 relevant  and  useful  information  for  the  project,  distributing  flyers  in  different  languages 
 (French,  Arabic),  organizing  information  and  sensibilization  days  for  farmers  on  the  new 
 technological  solution,  which  essentially  aim  at  creating  in  them  a  feeling  of  commitment  and 
 responsibility  as  partners  (and  not  clients)  in  the  different  phases  of  design  and  realization  of 
 the  proposed  irrigation  system.  However,  the  major  challenge  we  faced  was  to  gain  the 
 confidence  of  these  farmers  in  the  effectiveness  of  the  new  solution  and  especially  to 
 guarantee them access to this technology at a lower cost. 

 Then,  we  have  developed  an  interesting  program  of  piloting  these  tests  and  evaluations  of 
 the starter-kit in different partner farms in Algeria and Morocco. 

 In  the  following,  we  first  give  an  overview  of  the  state  of  irrigation  in  the  two  countries, 
 followed  by  a  brief  presentation  of  the  starter-kit  and  the  possibility  of  its  local 
 implementation. 

 The  strategy  adopted  for  this  pilot  program  will  then  be  discussed  in  detail.  We  conclude  this 
 deliverable  by  presenting  the  next  steps  of  this  program  that  we  have  to  achieve  according  to 
 the objectives of the project. 

 1.  S  TATE  OF  IRRIGATION  PRACTICES  IN  A  LGERIA  AND 
 M  OROCCO 

 Deliverable  D1.1  details  the  status  of  irrigation  practices  in  both  countries.  It  is  entitled 
 "Status,  needs  and  constraints  of  small-scale  farms  with  regards  to  Connected  Irrigation 
 System  (CIS)  features".  It  starts  by  giving  an  introduction  on  the  concept  of  connected 
 irrigation  (CI),  then  it  reviews  some  statistical  data  on  irrigation  practices  in  Algeria  and 
 Morocco.  After  that,  it  presents  successively  the  needs  and  constraints  for  CIS  in  small-scale 
 agriculture; and the application of CIS in local technological context. 
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 2.  O  VERVIEW  OF  THE  STARTER  -  KIT 

 At  this  phase  of  the  project,  two  variants  of  the  Starter-Kit  V2  are  proposed  for  test  and 
 validation  deployments  in  Partner  Small  Farms  (PSF):  a  humidity  and  a  temperature  sensor 
 with  a  gateway,  and  a  capacitive  and  a  humidity  sensor  with  a  temperature  sensor  with  a 
 gateway. More details on these products are given in Deliverables  D1.2b  and  D1.3a  . 

 First varian  t: INTEL-IRRIS sensor with gateway 

 In  this  case,  we  test  the  INTEL-IRRIS  capacitive  humidity  sensor  with  a  gateway  illustrated  in 
 Fig.1. 

 Fig. 1- First variant of starter-kit 

 Second variant  : Watermark tensiometer with gateway 

 A  Watermark  tensiometer  humidity  sensor  is  installed  with  a  soil  temperature  sensor  and  a 
 gateway as shown in Fig. 2. 
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 Fig. 2 - Second variant of starter-kit 

 3.  S  TRATEGY  FOR  THE  PILOTING  PROGRAM 

 The  purpose  of  this  section  is  to  summarize  the  main  content  of  deliverable  D3.3  which 
 details the preparation of the test piloting program. 

 Criteria for selecting partner farms 
 In  Algeria,  the  PSF  are  managed  administratively  by  a  state  agency,  called  “Direction  des 
 Services  Agricoles”  (DSA),  there  is  the  DSA  Oran  and  DSA  Mostaganem  which  are 
 socio-economic  partners  par  excellence  of  the  UORAN1  and  UMAB  teams  respectively.  The 
 DSA  assisted  us  in  selecting  the  PSF  to  prepare  the  testing  and  evaluation  program  of  the 
 proposed  technological  solution  in  the  regions  of  Oran  and  Mostaganem.  All  our  visits  to 
 these  PSF  were  planned  and  accomplished  with  the  assistance  of  the  DSA's  expert 
 managers,  which  facilitated  our  contacts  with  small  farmers  and  their  associations.  In 
 Morocco, the partner farms at INRA and ENSA are operational as experimental fields 

 Several criteria were considered for the selection of PSF for this project: 

 - Focusing primarily on smallholder farmers in the region recommended by the DSA, 

 - Ensure broad coverage of the region, 

 - Consider several types of crops, 

 - Diversify the climate, 

 - Consider the main irrigation systems in use, especially drip irrigation. 
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 Partner Small Farms (PSF) 
 The  PSF,  in  Algeria  or  Morocco,  that  have  been  selected  to  collaborate  with  us  in  this  project 
 are represented in the tables below. 

 In Algeria 

 Table 1 – Partner Small Farms in Algeria 

 Farm  Farmer  Function 
 h 
 a  Crops  Geographical coordinates  Contact 

 Latitude  Longitude 

 UMAB  Maamar  Responsible  65  Cereal, forage 
 and 

 arboriculture 

 5°53'29.92"N  0° 4'57.38"E  (+213) 7 91 10 23 13 

 Sidi Ali  Bouamrane 
 Mohamed 

 Proprietary  48  Cereal, forage 
 and 

 arboriculture 

 36° 5'15.55"N  0°28'22.43" 
 E 

 (+213) 7 98 67 61 89 

 mohimenebelhadj@gmail.c 
 om 

 INSID  Kradia Laïd  Principal 
 ingineer 

 34  Cereal, forage 
 and 

 arboriculture 

 35°43'38.01" 
 N 

 0°27'56.33" 
 E 

 (+213) 5 52 86 82 78 

 kradia2003@yahoo.fr 

 INRAA  Gacemi 
 Abdelhamid 

 Director  65  Céréale, 
 fourrage et 

 arboriculture 

 35°55'34.00" 
 N 

 0°45'36.77" 
 E 

 (+213) 7 76 20 20 22 

 abdelhamid_gacemi@yaho 
 o.fr 

 Ain 
 Turk1 

 Boualem 
 Hassan 

 Proprietary  10  Arboriculture  5°44'27.86"N  0°46'37.32" 
 O 

 (+213) 5 53 02 23 56 

 Turk2  El Hadj 
 Mohamed 
 Cherif El 

 Habib 

 Proprietary 

 10 

 Vegetable 
 crops 

 35°44'34.07" 
 N 

 0°46'39.73" 
 O 

 (+213) 6 71 92 46 25 

 El 
 Ghazali 

 Salim  Proprietary  14  Viticulture  35°42'27.88" 
 N 

 0°48'40.46" 
 O 

 (+213) 6 61 63 75 00 

 Bousfe 
 r 

 Touzi 
 Belkacem 

 Proprietary  12  Vegetable and 
 fruit crops 

 35°42'21.93" 
 N 

 0°50'11.37" 
 O 

 (+213) 7 70 78 41 71 
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 In Morocco 

 Table 2 – Partner Small Farms in Morocco 

 Farmers  Areaa 
 (ha) 

 Crops  Geographical coordinates  Village – Municipality 

 Latitude  Longitude 

 Douah Rachid  13  Potatoes / 
 Vegetables 

 33°20'35.8"N  7°29'58.2"W  Oulad  Mhamed  –  Ben 
 Mchich 

 Elhillali Thami  11  Potatoes / 
 Vegetables 

 33°24'06.1"N  7°26'51.4"W  Louchacha – Oulad Ziyan 

 Bouamri Bouchaib  23  Potato / Corn  33°23'09.5"N  7°28'31.2"W 

 Ouled  Ben  Omar  –  Oulad 
 Ziyan 

 Elmoutraji Ali  8  Potatoes / 
 Vegetables 

 33°20'55.1"N  7°28'21.4"W  Oulad  Mhamed  –  Ich 
 Mchich 

 Sidi Haidi experimental 
 farm 

 1  Wheat  33°07'58.8"N  7°37'19.2"W  Sidi Alaidi – Sidi Alaidi 

 First steps in the piloting program 

 First contact with smallholders 

 The  first  contact  of  INTEL-IRRIS  members  with  farmers  in  Algeria  and  Morocco  is  very 
 important.  It  must  be  prepared  according  to  a  coherent  and  sound  methodology.  The 
 objective  is  to  present  the  technological  solution  of  the  intelligent  irrigation  system  to  raise 
 awareness  among  farmers  about  irrigation  optimization  techniques,  but  also  to  convince 
 them  to  join  the  deployment,  testing  and  evaluation  of  INTEL-IRRIS  irrigation  kits  on  their 
 farms.  Thus,  it  seems  important  to  us  to  make  several  visits  to  discuss  directly  with  the 
 farmers  on  the  various  constraints  they  encounter  in  their  daily  agricultural  work.  These 
 proximity  visits  will  allow  us  to  create  a  trustworthy  relationship  with  the  farmers  and  to  know 
 the real problems they are facing daily in their farms. 

 The questionnaire 

 To  facilitate  contact  with  farmers,  a  comprehensive  questionnaire  in  the  form  of  a  survey  is 
 elaborated  in  two  languages  (French  and  Arabic)  to  be  distributed  to  farmers  during  the 
 planned  visits  to  the  PSF.  This  questionnaire  consists  of  collecting  enough  information  about 
 their  farms:  contact  information,  specific  information  about  the  farm,  information  about  the 
 level  of  education,  available  water  resources  and  their  characteristics,  information  about  the 
 irrigation  practice  used,  level  of  knowledge  about  connected  agriculture,  ...etc.  The  main 
 purpose  of  this  information  is  to  allow  INTER-IRRIS  members  to  better  understand  the 
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 physical  and  socio-economic  environment  and  thus  facilitate  contact  with  farmers  (Fig.  3 
 shows an example of this questionnaire). 

 ●  French version : 

 https://intel-irris.eu/wp-content/uploads/2023/01/Questionnaire_Francais_Intel-Irris_F 
 or-Smallholders.pdf 

 ●  Arabic version : 

 https://intel-irris.eu/wp-content/uploads/2023/01/Questionnaire_Intel-Irris_Version-Arabe. 
 pdf 

 Adaptation of the technological solution 

 The  aim  is  to  effectively  adapt  the  use  of  the  starter-kit  in  accordance  with  the  context  and 
 the current practice used by the farmer. We must therefore: 

 - Verify the starter-kit with farmers, thus adapting it. 

 -  Have  access  to  information  about  farmers'  practices  (how  to  irrigate,  water  wastage, 
 irrigation timing, ...). 

 -  Examine  soil  conditions  to  better  calibrate  the  system  and  make  it  more  accurate  (collection 
 of soil moisture data for example). 
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 -  Perform  collaborative  irrigation  tests,  for  example:  periodicity  and  time  of  watering,  quantity 
 of  water  to  be  watered,  etc.  Then  make  comparisons  with  traditional  methods  used  by 
 farmers. 

 - Provide recommendations and useful knowledge to farmers. 

 This  process  is  iterative  and  will  be  carried  out  by  making  periodic  visits  to  farmers  in  the 
 company of stakeholders and agronomic experts. 

 Preliminary tests and validation of the starter-kit 
 Preliminary  tests  of  the  starter-kit  in  different  PSF  in  Algeria  and  Morocco  were  made  to 
 demonstrate  the  use  of  the  starter-kit  to  the  farmers  and  to  provide  them  with  enough 
 information  on  its  deployment  at  the  PSF  level,  before  allowing  them  to  test  the  starter-kit 
 themselves for long periods of time in order to validate them and to give us their feedback. 

 Tests and validation 

 Basically,  the  purpose  of  the  visits  to  the  PSF  is  to  conduct  preliminary  testing  of  the 
 starter-kit (Fig. 3) and its validation on selected parcels of agricultural land. 

 Fig. 3 - Starter-kit 

 The PSF visited so far to perform these tests are listed as follows: 

 In Algeria : 

 ●  Visit of PSF «Concessionnaire EAC EX DAS SI TARIK N°2, Oran » 
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 ●  Visit of PSF «El Ghazali, Oran» 

 ●  Visit of PSF « Fellah EAI Misserghin, Oran» 
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 ●  Visit  of  PSF  «  Farm  of  UMAB,  Mazagran,  Mostaganem  Represented  by  The 
 Department of Agronomy» 

 In Morocco : 

 Visit of PSF «INRA Settat experimental farm, Settat» 

 Page  14  of  21 



 INTEL-IRRIS  D3.4a 

 The  first  tests  have  allowed  us  to  propose  adaptations,  first  of  all,  to  the  display  of  the  results 
 to  the  farmers  (see  Fig.  4,  which  shows  an  example  of  display  in  Fr  and  Ar  of  the  results 
 produced by the starter-kit). 

 Fig. 4 - A snapshot of a display in Fr and Ar of the results 
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 Feedback of smallholders 

 Initial  feedback  from  smallholder  farmers,  following  preliminary  tests  in  the  PSF  and 
 demonstrations of the starter-kit, can be summarized as follows 

 - More interest and motivation to test the INTEL-IRRIS starter-kit at these PSF. 

 -  Agreement  to  reserve  a  small,  secure  agricultural  parcel  in  each  PSF  for  collaborative 
 testing of the starter-kit. One starter-kit per EAP is envisaged. 

 -  The  commitment  of  the  association  of  irrigators  with  treated  water,  of  the  Wilaya  of  Oran,  to 
 accompany us in this project. 

 -  Farmers,  especially  those  with  a  sufficient  level  of  training,  have  expressed  their  desire  to 
 know  how  the  INTEL-IRRIS  Starter-Kit  works.  This  encouraged  us  to  organize  information 
 and awareness days for this category of farmers. 

 -  Farmers  have  understood  the  INTEL-IRRIS  philosophy:  to  deploy,  test,  evaluate  and 
 improve in a collaborative way the technological solution with them and for them. 

 Strategies for disseminating the starter kit 
 Several  channels  of  dissemination  during  the  piloting  process  have  been  exploited  to  ensure 
 a wide dissemination of information on the starter-kit: 

 ●  Organization  of  information  and  awareness  raising  days  for  Smallholders  and  actors 
 in  the  field  of  agriculture,  such  as  the  one  organized  on  Wednesday  14  December 
 2022 at LE PACHA HOTEL - ORAN (see figure below). 

 Fig. 5 -  Workshop on Information and awareness raising held on 4/12/2022 in Oran 
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 ●  Leveraging  the  audio  press:  in  this  context,  the  scientific  coordinator  UORAN1  was 
 the  guest  of  the  program  "Land  of  kindness"  or  in  Arabic  " الخیر  أرض   "  on  Wednesday, 
 December  21,  2022  to  present  the  INTEL-IRRIS  project  and  give  more  details  on  the 
 starter-kit to farmers via the local radio (Oran) RADIO EL-BAHIA (see Fig. 5). 

 Fig. 6 - Dissemination of the INTEL-IRRIS starter-kit during a program at the Regional Radio 
 of Oran 

 ●  Distribution  of  flyers  (with  comprehensible  language)  for  farmers  and  agricultural 
 partners (see example of flyer in Ar in the following figures). 

 Fig. 7 - INTEL-IRRIS Starter Kit explanation flyer in Arabic (double-sided) 

 ●  Support  for  the  print  media:  For  example  the  following  article  published  in  the  APS 
 website. 
 https://www.aps.dz/regions/143392-oran-mostaganem-un-systeme-d-irrigation-intellig 
 ent-pour-des-exploitations-agricoles 
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 4. T  HE  NEXT  STEP  IN  THE  PILOTING  PROGRAM 

 In  the  next  step  of  the  starter-kit  testing  and  validation  program,  a  methodological  approach 
 must  be  developed  to  thoroughly  test  the  starter-kit  using  two  types  of  moisture  sensors 
 (capacitive  and  tensiometric)  and  possibly  a  soil  temperature  sensor.  This  step  is  essential 
 for  the  continuation  of  the  project  and  must  be  carried  out  successfully  and  accurately,  and 
 must  also  meet  the  expectations  of  the  farmers  and  encourage  them  to  fully  adhere  to  it  in 
 order to take their feedback into account. 

 According  to  the  experience  of  our  partner  teams  in  Algeria  and  Morocco,  it  was  suggested 
 to  adopt  a  test  and  validation  procedure  on  two  separate  parcels  of  each  PSF:  a  parcel  of 
 agricultural  land  already  installed  to  be  irrigated  with  a  traditional  technique  practised  by  the 
 farmers,  and  an  adjacent  parcel  to  be  installed  and  irrigated  using  the  V2  starter-kit.  A 
 comparative  study  will  then  be  conducted  on  both  parcels  for  validation  and 
 recommendation.  However,  this  procedure  requires  continuous  support  to  the  farmers  during 
 all  the  deployment  steps:  from  data  collection  to  data  interpretation.  We  also  need  to  clearly 
 explain  the  purpose  of  these  experiments  and  provide  them  with  notices  explaining  the 
 results displayed on the OLED screen. 

 Another  essential  action  as  a  next  step  is  to  improve  the  current  version  of  the  starter-kit  to 
 produce  a  version  3  (starter-kit  V3)  by  introducing  artificial  intelligence  techniques  to  improve 
 decision making. 
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