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Phytobase: a tool for the integrated
synusial approach of vegetation
classification at regional to national scale

Francois Gillet?>3

LUMR 6249 Chrono-environnement, Université de Bourgogne Franche-Comté — CNRS, Besancon, France, francois.qgillet@univ-fcomte.fr
2 Ecological Systems laboratory, Ecole Polytechnique Fédérale de Lausanne, Ecublens, Switzerland
3 Soil and Vegetation laboratory, University of Neuchatel, Neuchatel, Switzerland

Integrated Synusial Phytosociology

Integrated Synusial Phytosociology (ISP)
considers vegetation as organized in nested
hierarchical levels, each of them being potentially
described in a classification system (. 2. 3),

The first, finest, level is the synusia, a concrete
plant community composed of plant species
co-occurring in a local similar environment,

with comparable size and habitat use.

Phytobase distinguishes three categories of
synusiae, i.e. tree, shrub, herb and moss
synusiae, classified into elementary syntaxa.

Synusiae are integrated into phytocoenoses,
the second level of vegetation description,
based on a list of synusial elementary syntaxa
CO-Occurring in a given phytocoenosis.

Phytocoenoses are classified into
elementary coenotaxa according
to their synusial composition

(elementary syntaxa or alliances).

(1) Barkman J.J. 1980. Synusial approaches to
classification. In: Whittaker R.H. (ed.),
Classification of plant communities, pp. 111—
165. W. Junk, The Hague, NL.

(2) Gillet F., de Foucault B. & Julve P. 1991. La
phytosociologie synusiale intégréee : objets et
concepts. Candollea 46: 315-340.

(3) Gillet F. & Gallandat J.D. 1996. Integrated
synusial phytosociology: some notes on a new,
multiscalar approach to vegetation analysis.
Journal of Vegetation Science 7: 13-18.
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Concepts of the Integrated Synusial Phytosociology.
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Phytobase Is freely available from
the Tela-botanica website ©),
iIncluding a sample of relevés and

a user guide ©), It is used by more
than 200 registered users in Europe
and registered in the GIVD
metadatabase (.

The current standalone application
(version 8.3 for Windows or Mac OS
X, built with 4D v13) has a user
Interface in French language but an English version
IS planned to allow a broader diffusion to the
International community of vegetation scientists.

(4) http://www.4d.com
(5) http://www.tela-botanica.org/page:liste projets?id projet=18&act=documents&id repertoire=16428
(6) Gillet F. 2014. Guide d'utilisation de Phytobase (version 8.3), base de données phytosociologiques.
Université de Franche-Comté, Besancon.
(7) http://www.givd.info/ID/EU-00-015
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Phytobase: arelational database for ISP

Phytobase Is a relational database management system (RDBMS)
devoted to the management of vegetation survey data, following the
concepts of the ISP. This application has been developed in the 4D
environment ¥ from the 1990s at the University of Neuchéatel, at EPFL
and now at the University of Besancon ..

Bienvenue dans PHYTOBASE ! *

Francois Gillet
UMR Chrono-environnement
Université de Franche-Comté

Phytobasew,s.o,,es

‘ " & e :3-%*a ?_‘&“ Base de données

phytosociologiques
Application 4D

Synusial plot record

8 00 4) * SYMUSIES (17327 fiches) *
[ ! Classification Valeurs écologiques Spectres écologigues Spectres sociologiques |
Synusie herbacée Relevé synusial Relevé modifié
Mum. 110 Ref. h2 N® phytocénose 95 Altitude 1260 m
Lieu ME: Cernier, Mantagne de Camier Codes de dominance Londs (=) Braun-Blanguet
Date |31.03.1997 Auteurs)  |FG Code FB M Idiotaxon b A W R
B91(gbu Narciss 5 3|4 0.306 25 sp
Relevé fragmenté Relevé lingaire 1940 gri Merowrialis perennis 2|4 0.134
ab Ranunculus fic. bullbif 1 Ajout
Surface | 30.00 m2| Recouvremen ¢ [ o950 e e e 213| | 0134 Jouter
; 2B37(grh Adona moschatellina 3 0.028
Surface veq. 28.50 m2 22X hros Primula ela. elatior 2 0.028
Hauteur de la wégétation 2000 mer Centaurea mant 2 0.028
min.|  0.030m| max.]  0.250 m opt. 0.150 m e e z Ln
322 |hsto Poa chaix 2 0.028
Pente 6° Expostion | S5 | N -0524F 0383 | (1B35|her  |Vicha sep 2 Lind
1B72{her Lathwyrus 2 0.028
& wersant reglat TMeher [Crudata 2 0.028
J— concave Ombrage | 0/ 4 2191 |Her Anthris I 2 | o028
Zo4|Hoes Dactylis glo. gl 2 0.028
S0Us un Acer pseudoplatanus. 224|ge5 Poa pratensis 3 0,028
308 (st Poa supina 2 0.028
1368 hros (Cardamine pratensis 1 0.028
1¥72|hros Thlaspi syhves 1 0.028
2508 hsto Lamiastrum gal. monanurm 3 0.002
1123(grh Helleborus foetidus 3 0.002
1171 |Her Ranunculus aconitifo 2 0.002
bl ffphass 1137 {grh Anemone nemorosa 2 0.002
2074{hros iola reichenbachian: 1 0.002
Fo2i(A Acer pseudoplatanus 1 0.002
e o S E— 541 |gbu Colchicumn autuminale 0.002
’ 3176|hsto Achillea mil. millefolium 0.002
Rec. cumulé = 104.4% (entre 49.8 et 178%)
Coeff. 1.044
Margquer doublons Supprimer doublons
8 00 4) * SYNUSIES (17327 fiches) * 8 00 4) * SYNUSIES (17327 fiches) *
| Relewé synusial ! Valeurs écologiques Spectres écologiques | Spectres sociologiques | | Relewé synusial  Classification ! Spectres écologiques Spectres sociologiques |
Synusie herbacée ynostic phytosociologique Relevé modifié Synusie herbacée Relevé modifié
Nurn. 110 RE, h2 Diagnostic syntaxonomigue Num. 110 REF, h2
| Calculs similarités |
Diagnostic synsystématique
Y p——— N Y — Landolt rec. Landolt amp. Ellenberg Julve
| CLORAL || CATMINAT | _
SyE R Ivr IVp FQI FFDI || FPFI FGFI L Lumiére | 3000 2950 @ S5.640  S.B40NEN
| Fidélité | | u = 248 0.2492 0.862 0.654 0.633 0.671 0.652 0.652 Richesse spécifigue NO | 25 Lan, : Miliey un pew ombrage ; E, @ Millew pew ombrags
_ 738 0360 0.623 0.317 0.307 0.281 0.294 0.294 T Température BT BT YT YT 7 Température
Sl e t 15503  -0.366 0587 0249 0247 0164 0206  0.206 Diversité de Snannon N1 EFVEET, Lan,  Etage montagnard ; Efl, : Etage montagnand moyen (Tm = 6.0)
CL37 H*Anemono nemaorasae - Caricetes sylvaticae 219 -0.582 0475 0.262 0.254 0.284 0.269 0.269 Diversité de Simpson N2 A K Continentalité BFEE B B BT C continentalits
64,08 711 0,377 0.150 0.272 0.274 0.214 0.244 0.244 Rar, 2 EWt Savkores-carbrontiontl + B © Clmat suboka
719 -0.217  0.062 0.275 0.286 0.180 0.233 0.156 Régularité N2/M0 | 0.283] .
e 11226  -0.699 0169 0335 0350 0219 0284 0284 MR tia Humideé atm.
G331 713 0439 0201 0239 0240 0.175 0207 0.207 Agrégation mayenne | 2.08 F Humidité EEET BT BT BT Humidité éda.
3 . Lan. ; 5ol frais [ &Y. © Substrat humige
AL1E8 H*Ranunculion ficariae 720 £0.260 0111 0261 0270 0161 0216 0.042 n = peu
19.16 716  -0.322 0185 0210 0221 013 0180  0.180 R pH | 33688 327l  6.330  6.04E%0
18514 -1 Ba 23R 45 45 17 n 208 L1 Lan. : Sof pew acde ; Bl : Substat neutre (pH 68 7)
Classe Contribution glliance  Contribution SyErang L : h248 : H*Thlaspio sylvestris - Narcissetum pseudenarcissi (AL188) ies de Grime N Richesse trophique BT B BEEE BT N Ridese toshioue
CL37 64,08 . .
PP .69 Diagnostic combing R et FGFL ; 248 (flabilité = 0.484) [ 0.203 Lan. : Sof mésotrophe ; Ell : Substrat mésotrophe
' 248 Diagnostic global @ attribution au H*Thlasoio sylvestris - Nancissetum H Matiére oroanigue 6 ! MO Humus
CL39 603 0.631 pseudonarcissl (CL37) ! g m o s MFQ g ‘E ‘E ‘!ﬂ
CLa2 575 r 0.428 L
cL38 2.87 Classification retenim _ D Dispersité | 1.6488 196 YT 7x Texture
CLas 0.29 Frop. ESORCES YT, Lan. ; Sol fmoro-argileux
Compagnes 0.29 artribution | 248 Rattachement 248 LA =
I h248 : H*Thlasplo sylvestrls - Narcissetum pseudonarciss] Signature C5R SR/CSR | Valeur pastorzle BE Indice d'artificialisation | 2.35]
ALLBE : H*Ranunculion ficariae
Histogramme classes OROF0 . H*Mercurialetalla perennls Indice de toxicité [ 1.43] Indice d'indigénat T 1.00
CL37 : H=Anemono nemorasae - Caricetea sylvaticae Résistance 3 la défollation X
CAEUENEIEESIES] Gae [ a% ] e [ Ases FAEUETEIEESIES!

Moerhingio trinerviae - Carpinocoenetum betuli

Synusial organization of two forest phytocoenoses in the French Jura Mountains.

Phytosociological and ecological diagnostic of a synusial releve in Phytobase 8.3.

Main applications

Phytobase has been applied to various ecosystems (wood-pastures, forests, floodplains, wetlands

and grasslands) in many regions, mostly in Switzerland and in France. ISP and Phytobase have

proved particularly useful when studying structurally and dynamically complex vegetation, such as

wooded pastures and alluvial forests, which are poorly described by the Braun-Blanquet approach.
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Phytobase, including:

Synsystematic diagnosis: assignment to a class, an order and an

Phytosociological and ecological
diagnostic tools

A comprehensive diagnostic of synusial plot records is implemented In

alllance based on the relative number or cover of characteristic and
differential species according to Julve’s baseveg classification system

Syntaxonomic diagnosis: assignment to an elementary syntaxon

stored in the database, based on the combination of various indices (19

Ecological diagnosis: ecological indicator values (according to

Landolt 1), Ellenberg or Julve), life forms, CSR strategies, taxonomic

diversity indices, pastoral value, etc.

® 00 4 * SYNTAXONS ELEMENTAIRES (1116 fiches) *
| Généralivés  Classification ! Tableau Spectres &oo, Fiche desc. Local. rel. |
H*Gentiano luteae - Cynosuretum cristati
h 230
Homogénéité  [JEEEER]  Mombre total d'espéces | 185 |
Espéce F|C|R | I | u/l|phi| Iv | Ivr Qsaturation  [ECIECE  Mombre moyen despéces [ELNIM
Festuca nigrescens Lam, ©. nigrescens | 0970 v | 0.1 097 11.g 0.1%] 0.82] 002} Similarité Jaccard moy. | 0.318 |
Mantago lancealata L. var lanceolata o97 v | ood doof 162 027 oss| ooad .
Richeri i menficnis Opi B84 V[ 008 688|115 0.16) 0.81] 0.01: | Recouvremen ¢t des groupes ~Miarite Jaccard min. [ 0.137 |
Trifaliurm pratense L. subsp praterse | 064 v | 004 100 o8 017 o7e| o001 | d'espéces herbacées Similarité Steinhass moy.  [IEECH
Paterium s;:u*.gu r ubsp. sangui| 091 Vv | 008 1.00( 13.4 0.23) 081 003 Prairies 11.19 9% Similarité Stinhas min. m
Cynasurus cristatus L, ooy v | oorl 100) 19.4 03] pes| oos: | 5623 9% |
Plantags medis L. sdbep. media e V] 00 087|128 D31 O.7E] D.03 L Relevé-type | 6306 |
Eentiana iea L subsp, lutea N N el 2970 26 Relevé  Jaccard moy.
horostis capiiars L var capiliars o7 v | ood o08d 7o 013 0] oos: | Ouwlets ETETE 3103 0395
Dactylis glomerata L, subsp. glomerata| 073 v | 0.4 087 7o 0.12] oss] ooo: | Friches IITEECE -
Potentilla srecta (L) Rausch, subsp. er| 0.3 v | 0.0 0.83| 73] 0.3 0.58] 0.00: | foréts  MERFECE 7402 0382
Lotus cormiculatus L subsp, cormiculat) 070 IV [ 000 081 700 0.12] 056 III.I.'l:l% Marals m 3609 0.378
Lew ermum vulgare Lam, subsp. w| 070 IV | 000 100 104 0.17) 0.61) 0.00: 235 0.375
Pilosella officnarum FW.Schulz & 5ch| 067 Iv | 001 081 107 o0.18] o58] 000} | Mise & jour: 3101 0.373
nthoeanthum odor L var odors| 064 Tv | 000 090 57 010] 049 000 )
Iy [y ; sl 3206 0.371
e 1 campy I:--:“sC-EH gond | 064 IV | 002 072 73 0.12] 052 000! 34 relevés lis
Trifaliu ens SJhSD.l pensvar f| 061 v | 0.03 058 75 0.12] 051] 000 3009 0.351
.-~:h|II|:..- m efolium L. subsp. millefoliu| 0.6 Iv | 001 100 B4 0.14] 052] 000 6305 0.348
Carum carvi L. T T Y T e —— 2305  0.343
irsiumn acaulon (L) Soop 061 Iv | 00N 1.00] 129 0.21] 055 0.00:
; Relevé Steinhaus moy.
Briza media L. 0.58 | o002 071 6.3 0.11] 0.47] 000 Similarités : ¥
deranica chamassrys L. var charaedr| 058 OI | 0,02 0.83| 6.5 0.13] 0.47] 0.00: 6306 0.438
Thiyrrees pulegicides L subsp. pulegicie| 055 I | 0,03 078 B3] 0.14| 047 El.:-:lg Expurger J Expurger 5 7402 0.423
anunculus 2oris subsp. friesianus (Jor| 052 IIL| 003 0.60) S0 009 04D( 0.00: 3706 0.412
lina acaulis subsp. caulescens (Lam| 0.52{ I | 0.02) 058 11.3) 0.18) 048] 001
. 21388 0.398
Cerastium fentanum subsp. viigare (H| .60 1| 0.00 D.64| B3 0.14| 0.43] 0.00 L
Campanula ratund fola L. subsp. rtur|  0.47) T | 0.04] 0.73| 6.8 0.11| 0.38] 0.00: SRS 0.397
aai sn walgal T T I e F Graphe d’homotonité 4701 0.393
3009 0.393
Nomencature 5206 0.389
6P| (K50 50 )| 5B | | |85l sorexaons s o

Centroid releve and homogeneity assessment of a synusial

elementary syntaxon in Phytobase 8.3.

Each elementary syntaxon or coenotaxon is described by the centroid of

all plot records that were assigned to it. This centroid releve includes

fidelity indices (e.g., Phi (12, IndVal (13)) for species or elementary syntaxa,

used in phytosociological diagnoses. An assessment of compositional

homogeneity, taking or not into account dominance, Is also implemented.

(8) Julve P. 1993. Synopsis phytosociologique de la France (communautés de plantes vasculaires).
Lejeunia N.S. 140: 1-160.
(9) Julve P. 1998-2015. Baseveg — Repertoire synonymique des unités phytosociologiques de France.
Available online: http://perso.wanadoo.fr/philippe.julve/catminat.htm
(10) Tichy L. 2005. New similarity indices for the assignment of releves to the vegetation units of an
existing phytosociological classification. Plant Ecology 179: 67-72.
(11) Landolt E. et al. 2010. Flora indicativa — Ecological indicator values and biological attributes of the
flora of Switzerland and the Alps. Haupt, Bern.

(12) Chytry M., Tichy L., Holt J. & Botta-Dukat Z. 2002. Determination of diagnostic species with

statistical fidelity measures. Journal of Vegetation Science 13: 79-90.
(13) Dufréne M. & Legendre P. 1997. Species assemblages and indicator species: the need for a flexible
asymmetrical approach. Ecological Monographs 67: 345-366.
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