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Scientific interest: My scientific work has been mainly dedicated to the control by the physical environment of
plant growth and 3D spatial development. My PhD thesis was on mechanical engineering, but I also have a Master Sc in
ecophysiology. | have thus put a special research effort toward a bio-mechanical approach of the morphogenesis of plant,
including works on leaf and stem display and on the process of mechanosensing and its relevance to adaptation to wind and
gravity . This is due both to the conviction that solid and fluid mechanics are very helpful when studying the shaping of plant
organs and the relationships between structures and functions, and to a personal equal inclination toward physics and plant
sciences. But also to the conviction that physical, ecophysiological and molecular biology have to be combined together,
through a continous interplay between system biology modelling and experiments. Major findings from these works involve i)
the biomechanical analysis of leaf rolling and unrolling in grasses and the importance of morpho-structural aspects in driving
rolling phenotypic variability, ii) system analysis of mechanosensing in various organisms, and the demonstration that strain-
sensing rather than stress-sensing was involved in the process of mechanoperception in plants, iii) the rencent validation of an
integrative model of mechanosensitive control over tree growth using quantitative expression of primary mechanosensitive
genes, and iv) the recent discovery of the role of strain-proprioception in the control of active tropic movement, as well v) a
novel method for the spatio-temporal analysis of the regulation of quantitative expression of genes in growing tissues This
also led me to be co-organisator of the first international Interdisciplinary Congress on Plant Biomechanics (Montpellier,
FRA, Sept. 94), of a symposium on Plant Biomechanics in the XVI International Botanical Congress (St Louis USA, July 99),
and to be the Chaiman of the 7th International Plant Biomechanical Conference, held in August 2012. And in 2013 | acted as
guest-editor for a special issue of the Journal of Experimental Botany (IF= 5.8) dedicated to Plant Biomechanics and
Mechanobiology. | have also carried on an interest on the architectural development of plant (that underlies the developmental
control on the biomechanical processes of morphogenesis and growth) and on the significance of the biomechanical traits
under concern for agronomy, forestry and plant breeding. And over the last 10 years | have being leading the interdisciplinary
research group MECA (8 permanent scientists) that investigates the mechanoperceptive and graviperceptive control of plant
growth from a physical and biological integrative perspective.

Keywords: plant, biomechanics, mechanobiology, growth and development, architecture, modelling,
Ecophysiology of environemental signals (mechanical disturbances ,light, gravity), integrative & system biology.

Personal data :

Born 22 june 1963, French, Current address:U.M.R. PIAF INRA, Site de Crouél 5, chemin de Beaulieu F-63039 Clermont-Ferrand
cedex 02 France TEL (+33/0) 473624474 FAX (+33/0) 4 73 62 44 54 email : moulia@clermont.inra.fr

Education

- 1981 Baccalauréat C (mathematics, physics), (cum laude)

- 1986 Ingénieur des Techniques Agricoles, ENITA Bordeaux (1rst rank)

- 1987 CES “Computer sciences applied to agronomy”, with award
1988 MSc (DEA) "Environmental physics and ecophysiology. Univ. Paris Sud-Orsay, with award .(1rst rank)

- 1993 Docteur de I'Université de Bordeaux | (Department of Physics and Mechanical Engineering) (i.e cum laude,
given to the 10% best PhD doctoral dissertations in the discipline)
2007 Habilitation a Diriger des Recherches Univ Blaise Pascal Clermont-Ferrand (post-doctoral degree see
http://en.wikipedia.org/wiki/Habilitation )

Professional experience

-Database Designer in an Institut National de la Recherche Agronomique (INRA) -Cap Sogeti program [1988]

-Assistant Scientifique Contractuel INRA (competitive award for a national PhD grant) Rhéologie du Bois , Bordeaux [1990-93] )
-Chargé de Recherches INRA (Permanent Research Position in the French State system of scientific research) [1993-2006]

- One year sabbatical in Pr Wendy Sik’s Lab UC Davis CA USA (awarded an INRA Fellowship, 1996)

-Research Director INRA (DR, equivalent to Pr) , leader of the group MECA of Integrative Plant Biomechanics and
Mechanobiology [2007....]

-Associate Editor Journal of Experimental Botany (IF 5.8 ) [2010-2012]

- Handling Editor Journal of Experimental Botany [2012...]



e Tutoring : I tutored 10 PhDs in ecophysiology or in mechanics. Five now have a permanent position in scientific
research..

e Scientific grants / project management _( funding amounts do not include salaries)

0 2006-2009 ANR Woodiversity (Diversity of biomechanical strategies in primary forests) . 7 partners: Task Leader ;
570 k€

0 Project Astredhor “ Innovation in the production of tree seedlings” 10 partners Task Leader 24 k€

0 2007-2010 ANR Blanc Chéne-Roseau ( Physics of Wind Tree dynamical interactions) 4 partners Task Leader
430 k€

0 Proyecto PNE (Spain) Derepin “ldentification of selection traits for stem straightness improvement in Pinus pinaster
Ait”. External participant

0 ANR Blanc Interdisciplinary Senzo ( Integrative physics and biology ot the mechanosensing of wind-induced
vibrations) 4 partners : General Leader ; 420 k€

0 2010-2015 ANR Blanc Tropic ( Integrative biology of gravi and phototropism in trees) 520 k€

0 2014-2 018 ANR Blanc Interdiscplinary Grap2 ( Physics of GraviPerception in Plants) 370 k€

e Publications
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[2] SINOQUET H., MOULIA B., GASTAL F., BONHOMME R., VARLET-GRANCHER C. - 1990. Modeling the radiative
balance of the components of a well-mixed canopy : application to a white clover-tall fescue mixture. Acta Oecol., 11 (4), 469-
486.

[3] DURAND J.L., VARLET-GRANCHER C., LEMAIRE G., GASTAL F., MOULIA B. - 1991. Carbon partitioning in
forage crops. Acta Biotheoretica, 39, 213-224.

[4] SINOQUET H., MOULIA B., BONHOMME R. - 1991. Estimating the three-dimensional geometry of a maize crop as an
input of radiation models : comparison between three-dimensional digitizing and planr profiles. Agric. For. Meteorol., 55, 233-
249.

[5] CRUZ P., SINOQUET H., GASTAL F., MOULIA B., VARLET-GRANCHER C., LEMAIRE G., 1991. Efecto del
nitrogeno y de la presencia de trebol blanco sobre festuca alta. Turrialba, 41, 4, 475-481

[6] MOULIA B., FOURNIER M. and GUITARD D. -1994. Mechanics and form of the maize leaf : in vivo qualification of the
flexural behaviour. J. Mater. Sci., 29:2359-2366.

[71 MOULIA B - 1994. The biomechanics of leaf rolling. Biomimetics, 2(3): 267-281

[8] MOULIA B. , FOURNIER M. 1997 Mechanics of the maize leaf: a composite beam model of the midrib. J. Materials
Sciences 32 : 2771-2780.

[91 DROUET J-L, MOULIA B. 1997 Spatial re-orientation of maize leaf affected by initial plant orientation and density. Agric.
For. Meteor. 88: 85-100.

[10] SIERRA DE GRADO R, MOULIA B. FOURNIER M., ALIA R. DIEZ BARRA R. 1997 Genetic control of stem form in
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[17]JCOUTAND C., MOULIA B, 2000. A biomechanical study of the effect of a controlled bending on tomato stem elongation :
I Local mechanical analysis and spatial integration of the mechanosensing J. Exp. Bot. 51(352) : 1825-1842



[18] CHRISTOPHE A., MOULIA B., VARLET-GRANCHER C. 2003 A quantitative analysis of the three dimensional spatial
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Keynotes talks and syntheses published in proceedings / Invited Conferences (15): selected examples :
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power laws. Keynote Conference, 2nd International Congress on Plant Biomechanics Reading 7-12 Sept 97 (Plenary talk 45 min
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Boston (MA) Sept 2010

[60]MOULIA B. RUDNICKI M - 2011 Tree Hardening and Adaptation to wind : look forward. “Wind & Trees 6th
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[73] Interview of B Moulia by MATHIEU VIDARD in the popular science program of France Inter (major channel of the French
National Broadcasting Corp.) « La Téte au carré “ 20/12/2012 http://www.franceinter.fr/emission-la-tete-au-carre-les-arbres (45
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