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Le Moulon SHiNeMasS : a database dedicated to seed lots ..
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In 2005, a collaboration started between the French National Institute for Agricultural Research (INRA) and the farmer organization Réseau Semences Paysannes (RSP). The aim was: (1) to study on-farm
management of crop diversity, cultural and selection practices; (2) to develop population-varieties adapted to organic and low inputs agricultures in the context of a participatory plant breeding program involving
farmers, NGOs' faciltators and researchers. In these projects, it is needed to map the life cycle of seed lots using the network formalism.

To reach this aim, we developed SHiNeMaS (Seeds History and Network Management System) a database with its web interface, dedicated to the management of the history of seed lots and the associated data.

Participatory plant breeding programs Data organization & technologies

The figure below is a simplified representation of the database schema of SHiNeMaS. The schema is centered around
O - - ——» Multiplication the Seed Lot. A seed lot is characterized by a Germplasm which is characterized by a Species. Users can describe
___» Selection dynamically germplasm's type like cross, mixture, local variety, inbred lines, etc.

describes the people involved in the seed lot management. They can be farmers, researchers, or whoever is
implied in an action of diffusion, selection, mixture, etc. All the data are organized in :
The Relation describes the genealogical bonds between Seed Lots. Basically a relation implies a parent seed lot and a
’—>‘ 9 Mixture child seed lot. A Relation is linked to a . Each Relation refers to a Relation type among multiplication, diffusion,
selection, mixture.
Locatioh 2 ‘ The graph on the left shows a classic network coming All th_e Data & Method collected are stored in the same part of the schema. Each Data & Method are linked to a
from a participatory plant breeding program. Relation or a Seed Lot.
Each circle represents a seed lot, and a same color for a SHiNeMas is developed using the python technologie with django framework. The database management system used
seed lot points out a same population-variety. is PostgreSQL but SHiNeMa$S should be able to run with MySQL, Oracle or SQLite
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Such networks aims to provide answers about :
- Which population-variety are the most diffused ?

L°°a“£° 1 ‘ 2 ® - Which population-variety are conserved from one year Species
- -@® -@® to another ?

- Do farmers select same varieties ?
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The farmers and researchers aim also to get information Germplasm

@ DE—— about seed lot management (stock and location).
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SHiNeMas is designed to support multiple species, in the same instance of the database, dealing with different life cycles of \
plants from annual to perennial. The field trials are located in farms or in experimental stations and split into small plots. A Project
mixture of species can be sown in a single small plot, SHiNeMaS can therefore deal with species association like prairie trials.

SHiNeMas is also designed to collect data dealing with cultural practices and phenotyping. The user can define dynamically
the variables he/she wants to measure. The data can be linked at the small plot, the seed lot or at the individual level. Each
variable is measured according to a dedicated method defined by the user.

Web interfaces

CSV files containing raw data

A B C D F H ) [K[ L P [ R ] s [ 7 ] u [ v [ =

Administration interfaces

1 spring_tallage spring_color spring_self_propagating disease heading_date start heading_date_middle heading,

2 |Evaluation-SOLIBAM 2011 2012 Clomone_JFB_2011_0001 1 625 1875 1A | 1 50vert 0 2/14/05/2012 18/05/2012 27105/2(

3 |Evaluation-SOLIBAM 2011 2012 Rouge-tu-Roc_JFB_2011_0005 1 622 1866 1A | 2 T5vert 0 006/05/2012 12/05/2012 16/05/2(

4_|Eval SOLIBAM 2011 623 1869 65 vert 0 0 10/05/2012 18/05/2( -

5 |Eval 2011 1 562 1686 1A | 4 40 clair 0 011/05/2012 13/05/2012 18/05/2(

Teval 2011 1 e[ ieeq 1B 1 60 vert 0 010/05/2012 1410512012 2310512 H

7 |Eval 2011 1 601 1803 1B | 2 55vert 0 2/14/05/2012 18/05/2012 22105/2( D d ta b dase d d min

8 |Eval 2011 1 607 1821 1B | 3 50vert 0 114/05/2012 17/05/2012 23105/2(

9 |Eval 2011 1 613 1839 1B | 4 60 clair 0 2 11/05/2( - A
10 |Eval 2011 1 626 1878 1c | 1 40 clair 0 2/06/05/2012 09/05/2012 13/05/2( evenir a l'interface Web
11 |Eval 2011 1 623 1869 1C | 2 40 vert 0 011/05/2012 18/05/2012 23/05/2( e - -1
12 |Eval 2011 B 1 624 1872 1c| 3 55 fance 0 2 09/05/2012 19/05/2C Home » Entities » Germplasms » C21 )
13 |Eval 2011 1 563 1689  1C | 4  a5clar 0 0 10/05/2(
14 |Eval 2011 1 633 1899 1D | 1 60 clair 0 2/06/05/2012 14/05/2012 22105/2( D d ta b d5S€E a d min
15 |Eval 2011 1 602 1806 1D | 2 35 vert 0 010/05/2012 10/05/2012 23105/2( c h I
16 |Eval 2011 1 608 1824 1D 3 50 vert 0 0 07/05/2012 18/05/2C a ng e germ p as m Hevenir 3 |'irItE rface WE'b
17 |Eval 2011 1 614 1842 1D | 4 50 vert 0 009/05/2012 14/05/2012 18/05/2(
18 |Eval 2011 1 627 1881 1E | 1 55 vert 0 0/10/05/2012 14/05/2012 19/05/2C Home » Actors * Persons » Add person
19 |Eval 2011 1 24 1872 50 clair 0 006/05/2012 15/05/2012 23105/2( Person: IFB v ok
20 _|Evaluation-SOLIBAM 2011 1 625 1875 1E| 3 53vert 0 210/05/2012 16/05/2012 25/05/2(
21 |Evaluation-SOLIBAM 2011 1 564 1692  1E | 4 50 clair 0 2/09/05/2012 17/05/2012 24/05/2(
22 |Eval SOLIBAM 2011 1 634 102 2F | 1 60 clair [ 2,08/05/2012 14/05/2012 20/05/2C Ad d p erson
23 E 2011 1 603 1800  2F | 2 60 clair 0 2/07/05/2012 13/05/2012 19/05/2(
24 2011 609 50 vert 0 007/05/2012 19/05/2( Germ P lasm Cross ¥ gp
25 2011 1845 2F | 4 55 vert 0 010/05/2012 15/05/2012 24/05/2( t .
26 2011  JFB_2011 ( 628 1884 2G| 1 55 vert 0 010/05/2012 17/05/2012 23105/2( Ype:
27 2011 201221x3 JFB_2011 0002 1 625 1875 2G| 2 65 clair 0 2/07/05/2012 12/05/2( ,
28 |E 2011 2012 Blé-des-Hautes-Pyrénées JFB_ 2011 0002 1 626 1878 26| 3 40 clair peu 0/10/05/2012 19/05/2012 23/05/2( First name: John
29 E 2011 2012/C80_JFB_2011_0001 1 565 1695 2G| 4 50 vert 011/05/2012 15/05/2012 18/05/2( Species:
30 E 2011 2012/C21#Snb_JFB_2011_0001 1 635 1905  2H | 1 55 fonce peu 007/05/2012 13/05/2012 22/05/2( P : Wheat ¥ gk
31 E 2011 2012 Alauda_JFE_2011_0001 1 604 1812  2H| 2 010/05/2012 16/05/2012 27105/2(
32 2011 2012/C8_JFB_2011 0001 1 610 1830  2H | 3 55 peu 011/05/2012 14/05/2012 23105/2( Last name:
33 2011 2012/C67_JFB_2008_0001 1 616 1848 2H | 4 60 vert 0 010/05/2012 13/05/2012 20/05/2( : Perry
34 2011 2012 Rouge-tu-Roc_JFB_2011_000! 1 629 1887 21 1 nc peu 0 10/05/2012 17/05/2(
35 2011 2012/C32_JFB_2008_0001 1878 21 | 2| 45clar 010/05/2012 13/05/2012 17/05/2( Germp lasm c21
36 2011 2012 C66_JFE_2011_0001 881 peu 008/05/2012 13/05/2012 19/05/2( name:
37 2011 2012/C8_JFB_2011_0002 1 566 698 21 4 211/05/2012 13/05/2012 20/05/2( : Short name: 1PE
38 2011 2012/C13 JFB_2011 0002 1 636 1908 23| 1 60 ver peu 210/05/2012 10/05/2012 10/05/2(
39 2011 2012 Blé-du-Lot_JFB_2011 0001 1 605 1815 23| 2 40vert oui 0 05/05/2012 13/05/2(
40 2011 20 _JFB_2011_000 18 3 650 peu 011/05/2012 15/05/2012 19/05/2(
a1 2011 2012/C14#5a_JFB_2011_0001 1 617 1851 20 | 4 60 vert or 08/05/2012 13/05/2012 18/05/2( . . # Delete .
12 2011 2012/C8045-JF-52010_JFE_2011_0001 1 630 1800 3K | 1 63ver peu 2/11/05/2012 15/05/2012 19/05/2C P rOfI | e I n te ' | a Ce S Birth date: Today | E
43 2011 2012 Magdaléna_JFB_2011_000L 1 627 1881 3K | 2  53clar oui 007/05/2012 15/05/2(

Yannick _(Log out) Admin Gender:  _________ v
. . .
1- SHiNeMasS provides interfaces to
massively load data using CSV —
Email:

formatted files
3- The user can export ' Phonel:

this prefilled file and finish

Phone2:
to fill the remaining fields Seed tot profil : C21_J56_2012_0003
—Seed lot informations Fax:
Mame : C21_J5G_2012_0003 Lﬂcatiﬂn: _________ v #

Species : Wheat
Germplasm : €21 (Cross)

Owner : J5G

Creation year : 2012

Q u e ry i n te rfa Ces Projects involved in : PPB, Evaluation-SOLIBAM, e e
2- SHiNeMasS provides

Creation history :

aSSita nt i nte rfaces tO — Ernrh seed fabe €21 J5G 2011 0005 --> C21_J5G_2012_0003 in a Reproduction event

Filters :

Use history :

p re pa re fi I eS With Seed IOtS Creation year : 2012 v C21_J5G_2012_0003 --> C21 JSG 2013 0001

Projects : [ Not Relation type : O Mot |:|__ = C21_JsG_2012_0003 --> C21 JSG 2013 0002

H H H C21_J5G_2012_0003 --> C21 MLN 2012 0040
already eXIStI ng 1 the Person : [ Not JFB v Germplasm : [ Not C€21_J5G_2012_0003 > C21 JSG 20113 0003
€21_J5G_2012_0003 --> (21 JSG 2013 0004

data base Period: date start :

H

dateend: | [ Germplasm profil : C21

—Stock information

|

Assistant tool interface

r—Germplasm informations

® Analysis m Search ® Import/Export = Management = About
) fict sariabios: Seed lot still available ? No
elete: st variables: Mame : €21
Initial quantity : 2500
Person (creator) : JFB
Quantity used :
. e o o 500 g used in this relation : C21_JSG_2012_0003 --> C21_J5G_2013_0001 Germplasm type : Cross
Generate reproduction file -/ Classic ) Generations ' Relations ® Measures 500 g used in this relation : C21_JSG_2012_0003 --> C21_J5G_2013_0002 )
500 g used in this relation : C21_JSG_2012_0003 --> C21_MLN_2012_0040 Creation year : 2006
Search seed lots Search 500 g used in this relation : C21_JSG_2012_0003 --> C21_JSG_2013_0003 )
— 500 g used in this relation : C21_JSG_2012_0003 > C21_JSG_2013_0004 Germplasm parents : Blé-des-Hautes
Creation year : 2011 v Remaining quantity : 0
Projects : |:| 16 Results : — Stock information
Person : v List of farmer that own this germplasm :
I JEB o Seed lots : individual data
lﬂl o Relations : individual data ADP - Adrien PELLETIER {contact@fermedorvilliers. fr)
' & Relations : global data ANB - Andre Bochede (andre.bochede@wanadoo.fr)
BEN - Bén
Relation Date post_winter_observation_date post_winter_leaves_attitude ¥ )
s = = = = = BER - Bernard Ronot ()
O i s i ot = C21#Snb_JFB_2011_0001 --> C21#Snb_JFB_2012_0001 June 10,2015 23/02/2112 de biais BRE - INRA Bretonniére ()
@ 2 3_JFB_2011_0002 selected seed lot : C21#snb_JFB_2011_0001 --» C21#Snb_JFB_2012_0001 June 10, 2015 23/02/2112 de biais CHD - Christian Dalmasso (chdalmasso@wanadoo. fr)
X 3 2 E
B Oclomone JFB 2011 0001 C21#5b-selec-R10_JFB_2011_0001 --» C21#Sh-selec-R10_JFB_2012 0001  June 10,2015  23/02/2112 de biais CHP - Charles Poilly (poilly charles@hotmail.com)
e = - - o = 5 k@ -
T R O oo i xies e 103 o C21#5b-selec-R10_JFB_2011_0001 --> C21#5b-selec-R10_JFB 2012 0001  June 10,2015  23/02/2112 de biais Eﬂ Eff;:i ﬁg‘;‘:{‘;”mi“l:kjﬁ;']’
e, L e, = du-| . _s B = > o TH @ .
© Bladette-de-Besplas_JFB_2011_0001 G e C21#5-JF_JFB_2011_0001 --> C21#S-JF_JFB_2012_0001 June 10, 2015 23/02/2112 de biais FRC - Fraents Cafeers & (oo imhonilt)
© Blé-des-Hautes-Pyrénées_JFB_2011_0001 e C21#5-JF_JFB_2011_0001 --> C21#S-JF_JFB_2012_0001 June 10, 2015 23/02/2112 de biais es e.ne
© Blé-des-Hautes-Pyrénées_JFB_2011_0002 B0 C21#5-select-noirs_JFB_2011_0001 --> C21#S-select-noirs_JFB_2012_0001  June 10, 2015  23/02/2112 de biais
O e e ©ca2_JFe_2011_0001 C21#S-select-noirs_IJFB_2011_0001 --> C21#S-select-noirs_JFB_2012_0001  June 10,2015  23/02/2112 de biais LS g“ eal“t_ N _
S s T " antal et Jean astien Gascue! 5. gascue Sigeral.ir, chanta (&
© c12_JFB_2011_0001 @©roncheau_JFB_2011_0001 C21_JFB_2011_0003 --> C21_JFB_2012_0002 June 10, 2015 23/02/2112 verticale JUB - Jutie Bertrand ()
@ C13_JFB_2011_0001 = Add more information : C21_JFB_2011_0003 --> C21_JFB_2012_0002 June 10, 2015 23/02/2112 verticale LOD - Louisette DAUBIGNARD (louisette@daubignard.com)
(5] C13_JFB_2011_0002 C21#b_JFB_2011_0001 --> C21#b_JFB_2012 0001 June 10, 2015  23/02/2112 de biais LUD - Ludovic Durif-varambon (marie.gaillard@live.fr
© c13452010_JF5.2011_0001 oty e C21#b_JFB_2011_0001 > C21#b_JFB_2012_0001 June 10,2015 23/02/2112 de biais :F: ;'am M;”lfnl_tl’ T
: = - rie Paule Hemandez (marieher@wanadoo.fr
33 C135-JF-C5_JFB_2011_0001 Sowing year [2011 v | Harvesting year[2012 = C21_JFB_2011_0002 --> C21_JFE_2012_0001 June 10, 2015 23/02/2112 de biais LR Olvier Hake loinie: s
© c13#5-JF_JFB_2011_0001 C21_JFB_2011_0002 --> C21_JFB_2012_0001 June 10, 2015 23/02/2112 de biais PHG - Philippe Guichard ()
© c14#F_JFB_2011_0001 C21#dansFR_JFB_2011_0001 --> C21#dansFR_JFB_2012_0001 June 10, 2015 23/02/2112 de biais RAB - Raphael Baltassat (talzabar@yahoo.fr)
© c14#G_JFB_2011_0001 Export file C21#dansFR_JFB_2011_0001 --> C21#dansFR_JFB_2012_0001 June 10, 2015 23/02/2112 de biais RAL - Raphael Lavoyer (r.lavoyer@voila.fr)
Q@ C14_JFB_2011_0001 RIH - Richard_ Hec_km.anrr: :rheclfman.n@.estr:«'idrfo.fra.l :
@ C14_JFB_2011_0002 ROW - R.ornam. Wi[tl’_‘lS( lrf:.mam.\o.\:rtms.c @hotmail .fr)
z STP - Stéphanie Parizot (tilia.earl@gmail.com)
© c14#5a_JFB_2011_0001 ;
© c14#sa-select_JFB_2011_0001

@ ci4#sh_JFB_2011_0001

© c14#5b-select_IFB_2011_0001
© c16#85_JFB_2011_0001

@ c16_JFB_2011_0001

© c16_JFB_2011_0002

Perspectives and next developments

An instance of SHiNeMas is in production at the GQE laboratory (http://moulon.inra.fr), managing around 700 germplasms, 10 000 seed lots, 10 000 relations and more than 1 000 000 records of collected data on
the network.
SHiNeMaS will be freely available under the AGPL licence (http://www.gnu.org/licenses/agpl-3.0.fr.html). We aim to distribute a first stable and packaged version late in 2015.

For the next developements we plan to implement interfaces to manage single data, events, seed lots etc. We aim also to improve query interfaces, management of user rights, quality control during data loading.
New data types need to be managed like climatic data and transplantation of trees. Data analysis features will be developed, integrating the R package (shinemas2R) that is under developement.

Acknowledgments : Isabelle Goldringer, Sophie Jouanne-Pin and the DEAP team. Johann Joets from the ABI team.

Web Site : http://moulon.inra.fr/index.php/en/tranverse-team/atelier-de-bioinformatique/projects/181
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