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Materials and Methods

Literature Search

We searched the Web of Science Core Collection Database for relevant literature on trophic
mismatch using the following search terms in the Basic Search option: “*trophic* *match*”
OR **trophic* *synchr®” OR “*phenolog* *match*” OR “*phenolog* *synchr®” OR “match
mismatch hypothesis” OR *phenolog* AND mistim* OR *trophic* AND mistim* OR
*phenolog* AND *synchr* AND adapt* AND climat* OR *phenolog* AND *synchr* AND
plastic* AND climat* OR *trophic* AND *synchr* AND adapt* AND climat* OR *trophic* AND
*synchr* AND plastic* AND climat* OR *trophic* AND *match* AND adapt* AND climat* OR
*trophic* AND *match* AND plastic* AND climat*. We then applied the following refining
fields: “Ecology”, “Marine freshwater biology”, “Environmental Sciences”, “Entomology”

“Oceanography”, “Biodiversity Conservation

LT (LT

, “Evolutionary Biology”, “Multidisciplinary
Sciences”, “Zoology”, “Fisheries”, “Forestry”, “Plant Sciences”, “Biology”, “Ornithology”,
“Limnology”. We included all years in our search, and the last search before paper allocation
to co-authors was done in November 2018. The search returned 772 papers (Extended Data
Fig. 1, Supplementary Table 1). To check how comprehensive this search was, we first
checked whether any papers we expected to be in the list were missing. Moreover, all co-
authors were asked to add to the list if they found any papers were missing. No additional
papers were identified through this process, so we concluded the list was comprehensive.

This was the main reason why no additional search engine was used.

Study selection and data extraction

Papers were allocated randomly and approximately equally among participating coauthors.
For details of the numbers of papers that were included or excluded from our study at
different steps, see Extended Data Fig. 2. We searched for each paper online, and

determined whether one or more specific trophic interactions were studied in the paper, and



whether inferences pertaining to any of the five criteria (table 1) could be extracted from it. If
no trophic interaction was studied or if none of the five criteria could be extracted, the paper
was excluded from the review (n = 663). For the 109 papers that yielded usable data we
extracted meta-data, including latitude, longitude, year published, timespan, consumer
species, resource species, biome, trophic level of the consumer, and data/results relating to
the five criteria (Table 1). We collected data on (1) whether the consumer was a trophic
specialist, (2) phenology slopes (days/year, consumer/resource timing, mismatch/year), (3)
phenological sensitivity to temperature (days/°C, °C/year, mismatch/°C), (4) fitness
consequences studied at the offspring or adult level, and (5) population trends in relation to
mismatch. Because fitness consequences of mismatch are studied in widely different ways
among fields, we chose to only extract whether the effect of mismatch was significantly
positive, undetectable, or significantly negative for the consumer (1/0/-1). We adopted this
approach as the main goal of the review was to draw comparisons among a wide range of
studies, requiring that we had metrics that were universal. We also excluded meta-analyses,

as we were specifically interested to assess the five criteria for unique study systems.

Quality control

General quality checks on the data generated by co-authors were conducted by the first
author and involved careful checking for outlying values and different ways of reporting.
Moreover, since most species respond to temperature with an advance in phenology, most
slopes were expected to be negative. With that in mind, the first author revisited papers that
reported positive slopes in the spreadsheet to check that it was a true positive or the result of
the omission of a minus sign. This led to the correction of a small number of mistakes. A
random subset of papers was revisited and not a single instant of a wrong negative slope
was found, making it unlikely that minus signs were accidentally added to positive slopes.
Resource and consumer phenology slopes over time and temperature generally had a single

measure per trophic level. However, in some cases there was a single resource phenology



slope, but multiple consumer phenology slopes for the same species across a small spatial
scale. To avoid pseudoreplication, in those cases we decided to summarize the consumer

phenology slopes into one average slope.

Data processing and analysis

We first summarized how often our five criteria were investigated, independent of their effect,
to find out which of the five criteria were studied the most and how many criteria have been
studied per taxon. To this end, we created a study-by-criterion matrix, in which any cell that
had a value for any of the criteria was assigned a 1. The data were then aggregated by
biome, trophic level, and taxon, and any number larger than zero was again assigned a 1
(i.e. if the same criterion had been studied multiple times for a certain species), since we
were interested in whether a criterion had ever been studied for a taxon, not how often each
taxon was studied. Not every taxon was a species, as some studies did not research
individual species, but groupings at a higher taxonomic or functional level, for example
“zooplankton” or “parasitic wasps”. This approach returned a value of 1 or 0 for each taxon
for each criterion, after which we summarised the data by biome and trophic level. Results
were summarised per trophic level and biome in R version 3.6.2 %7 with the package ggplot2
%_Second, to find out how the reaction norms differ among trophic levels and biomes, we
plotted all “days / year” and “days / °C” slopes for which both trophic levels were assessed.
Third, to investigate how often mismatch is deleterious, we aggregated all data in which
fitness (criterion 4) or population consequences (criterion 5) of mismatch had been studied.
Since no study documented a positive effect of mismatch, we divided the studies into two
categories, “neutral” and “negative”. Finally, the data were grouped depending on the unit

for which the effect of mismatch was studied: “offspring”, “adults” or “populations”.



Search Terms

TOPIC: (“*trophic* *match*” OR “*trophic* *synchr*” OR “*phenolog* *match*” OR “*phenolog* *synchr*” OR “match mismatch hypothesis” OR *phenolog* AND mistim* OR *trophic* AND mistim* OR *phenolog* AND *synchr* AND adapt* AND climat* OR *phenolog* AND *synchr* AND plastic* AND climat* OR
*trophic* AND *synchr* AND adapt* AND climat* OR *trophic* AND *synchr* AND plastic* AND climat* OR *trophic* AND *match* AND adapt* AND climat* OR *trophic* AND *match* AND plastic* AND climat*)

Refined by: WEB OF SCIENCE CATEGORIES=( ECOLOGY OR ENVIRONMENTAL SCIENCES OR MARINE FRESHWATER BIOLOGY OR ENTOMOLOGY OR EVOLUTIONARY BIOLOGY OR OCEANOGRAPHY OR BIODIVERSITY CONSERVATION OR ZOOLOGY OR MULTIDISCIPLINARY SCIENCES OR
PLANT SCIENCES OR FORESTRY OR BIOLOGY OR FISHERIES OR METEOROLOGY ATMOSPHERIC SCIENCES OR GENETICS HEREDITY OR ORNITHOLOGY OR AGRONOMY OR GEOSCIENCES MULTIDISCIPLINARY OR ENVIRONMENTAL STUDIES OR LIMNOLOGY )

Databases uses
Timespan=All years. Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC.

Results found 772 paper does not contain a relevant interaction for this review
Sum of the Times Cited 28649 correct topic, but no extractable data for this review
Average Citations per ltem 37.11 Full text not accessible
h-index 74 Paper included, data extracted
St y table 1. Papers screened and included/excluded based on above colour coding system.
Observer Included |Title Authors Source Title Year| Vol [Issue Dol
Integrating models to investigate
critical phenological overlaps in . X . X
Katherine Keogan 0 complex ecological interactions: | Addison: Audrey; P°g§1";;r:§SLA" Bentz, Barbara J.; | o RNAL OF THEORETICAL BIOLOGY  |2015/ 368 10.1016/jjtbi.2014.12.011
The mountain pine beetle-fungus ’ :
symbiosis
Terrestrial invertebrates inhabiting
Kirsty Macphie 0 [EReE oo e Adis, J; Junk, WJ FRESHWATER BIOLOGY 2002| 47 | 4 10.1046/j.1365-2427.2002.00892.x
Amazonia and Central Europe: a
review
Upper thermal limits differ among
Emily G. Simmonds 0 and WIt.hIn cgmponent sgegles in a | Agosta, Salvatore J.; Joshi, Kanchan A.; Kester, Karen PLOS ONE 2018| 13 6 10.1371/journal pone.0198803
tritrophic hostparasitoid- M.
hyperparasitoid system
e el @i SiFeEm IpEnER iy Albertson, Lindsey K.; Ouellet, Valerie; Daniels.
James Pearce-Higgins 0 land use on water temperature and ? Méiinda D ? ! : JOURNAL OF FRESHWATER ECOLOGY  |2018| 33 1 10.1080/02705060.2017.1422558
food availability for fish )
Nutrient addition extends flowering
Owen T. Lewis 0 display, which gets tracked b){ seed | Albrectsen, Benedicte Riber; Ericson, Lars; Lundberg, OIKOS 2008|117 | 3 10.1111/,2007.0030-1299.16381.x
predators, but not by their Per
parasitoids

Phenology, dichogamy, and floral
Stephen J. Thackeray 0 synchronization in a northern red Alexander, Lisa W.; Woeste, Keith E. CANADIAN JOURNAL OF FOREST 2016| 46 5 10.1139/cjfr-2015-0312

oak (Quercus rubra) seed orchard RESEARCH

Spring plant phenology and false Allstadt, Andrew J.; Vavrus, Stephen J.; Heglund,
Jelmer M. Samplonius 0 springs in the conterminous US | Patricia J.; Pidgeon, Anna M.; Thogmartin, Wayne E.; ENVIRONMENTAL RESEARCH LETTERS  (2015| 10 | 10 10.1088/1748-9326/10/10/104008
during the 21st century Radeloff, Volker C.

Water content and reserve
allocation patterns within the bulb of
Qystein Varpe 0 the perennial geophyte red squill
(Liliaceae) in relation to the

Mediterranean climate

Al-Tardeh, Sharaf; Sawidis, Thomas; Dianneildis,

" X . BOTANY-BOTANIQUE 2008 | 86 3 10.1139/B07-130
Barbara-Evelin; Delivopoulos, Stylianos

Climatic warming increases
Christopher Hassall 0 voltinism in European butterflies Altermatt, Florian
and moths

PROCEEDINGS OF THE ROYAL SOCIETY B-

BIOLOGICAL SCIENCES 2010| 277 [ 1685 10.1098/rspb.2009.1910

Northern Geometrids and Climate
Francis Daunt 0] Change: From Abiotic Factors to Ammunet, Tea; Bylund, Helena; Jepsen, Jane U. CLIMATE CHANGE AND INSECT PESTS 2015( 7
Trophic Interactions

Community-based vulnerability
assessment of Tuktoyaktuk, NWT,
Canada to environmental and socio
economic changes

Emily G. Simmonds 0 Andrachuk, Mark; Smit, Barry REGIONAL ENVIRONMENTAL CHANGE 2012( 12 4 10.1007/s10113-012-0299-0

Seasonal and inter-annual scales
of variability in phytoplankton
assemblages: comparison of

phytoplankton dynamics in three

peri-alpine lakes over a period of
28 years

James Pearce-Higgins 0 Anneville, O; Souissi, S; Gammeter, S; Straile, D FRESHWATER BIOLOGY 2004| 49 1 10.1046/j.1365-2426.2003.01167.x




Synchronisms and correlations of
spring phenology between apical

Antonucci, Serena; Rossi, Sergio; Deslauriers, Annie;

Jakob J. Assmann and lateral meristems in two boreal | Lombardi, Fabio; Marchetti, Marco; Tognetti, Roberto TREE PHYSIOLOGY 2015 35 | 10 10.1093/treephys/tpv077
conifers
Seasonal resource acquisition
Emily G. Simmonds strategies of a facultative specialist | Appel, Cara L.; Belamaric, Pairsa N.; Bean, William T. JOURNAL OF MAMMALOGY 2018| 99 5 10.1093/jmammal/gyy079
herbivore at the edge of its range
James Pearce-Higgins Rlslopalnls e ieiiniolel| Appleton, R. D.; Van Hom, R. C.; Noyee, K. V.; Spady, JOURNAL OF ZOOLOGY 2018|305 | 3 10.1111/j20.12563
reproduction in Andean bears T. J.: Swaisgood, R. R.; Arcese. P.
Albert B. Phillimore Klgyetitem e () Ml it Argo, Emily E. AMERICAN BIOLOGY TEACHER 2018| 80 | 7 10.1525/abt.2018.80.7.540
and Phenological Mismatching
Resource waves: phenological . ) i .
Christopher Hassall diversity enhances foraging | Amsirong: Jonathan B.; Takimoto, Gaku; Schinder, ECOLOGY 2016| 97 | 5 10.1890/15-0554.1
- y Daniel E.; Hayes, Matthew M.; Kauffman, Matthew J.
opportunities for mobile consumers
r(;g;:atse ﬁre‘?r}gi mﬁzfa?zf?ggg Ateweberhan, Mebrahtu; Feary, David A.;
Jelmer M. Samplonius » y . 9 L ’ Keshavmurthy, Shashank; Chen, Allen; Schleyer, MARINE POLLUTION BULLETIN 2013 74 2 10.1016/j.marpolbul.2013.06.011
possibilities for acclimation, and . X
P Michael H.; Sheppard, Charles R. C.
management implications
Climate change is affecting
Katherine Keogan mortality of weasels due to Atmeh, Kamal; Andruszkiewicz, Anna; Zub, Karol SCIENTIFIC REPORTS 2018| 8 10.1038/s41598-018-26057-5
camouflage mismatch
Climate change, phenology, and . X X X
T - Aubry, Lise M.; Rockwell, Robert F.; Cooch, Evan G.;
Jacob Johansson . 9 . . . Brook, Rodney W.; Mulder, Christa P. H.; Koons, GLOBAL CHANGE BIOLOGY 2013 19 1 10.1111/gcb.12013
gosling body condition and juvenile David N
survival in lesser snow geese :
Climatic effects and phenological
Jakob J. Assmann .mlsmaltch in cuckoo-host Aviles, Jesus M.; Mollng-Morales, Mercedes; Gabriel OIKOS 2014|123 | 8 10.1111/0ik.01124
interactions: a role for host Martinez, Juan
phenotypic plasticity in laying date?
Analysis of developmental
Dylan Z. Childs [EIEEITMELEIR (0 IS EVEne (o Aydelotte, AR; Diggle, PK AMERICAN JOURNAL OF BOTANY 1997| 84 | 12 10.2307/2446462
Caltha leptosepala
(Ranunculaceae)
Jelmer M. Samplonius A scalg»aware sut?grld model for Bachman, Scott D.; Fox-Kgmper, Baylor; Pearson, JOURNAL OF GEOPHYSICAL RESEARCH- 2017/ 122 > 10.1002/2016JC012265
quasi-geostrophic turbulence Brodie OCEANS
Arctic plants are capable of
Jakob J. Assmann sustained responses to long-term Barrett, Robert T.; Hollister, Robert D. POLAR RESEARCH 2016| 35 10.3402/polar.v35.25405
warming
Hatching asynchrony vs. foraging
Jacob Johansson GHTEETE: 2 (SR D ) Barrientos, R.; Bueno-Enciso, J.; Sanz, J. J. SCIENTIFIC REPORTS 2016| 6 10.1038/srep37750
availability in specialist vs.
generalist it species
Diet breadth of Gynaephora
Francis Daunt CRECIIEEIRE) (LEpEbpERy Barrio, I. C.; Hik, D. S.; Liu, J. Y. CANADIAN ENTOMOLOGIST 2015|147 | 2 10.4039/tce.2014.35
Erebidae): is polyphagy greater in
alpine versus Arctic populations?
Spring phenology and the response
Katherine Keogan to global warming in gall-inducing Barstad, Trond Elling; Nilssen, Arne C. POLAR BIOLOGY 2015( 38 9 10.1007/s00300-015-1712-1
sawflies
Climate-associated phenological | Bartomeus, Ignasi; Ascher, John S.; Wagner, David; PROCEEDINGS OF THE NATIONAL
Jelmer M. Samplonius advances in bee pollinators and Danforth, Bryan N.; Colla, Sheila; Kornbluth, Sarah; ACADEMY OF SCIENCES OF THE UNITED (2011|108 | 51 10.1073/pnas.1115559108
bee-pollinated plants Winfree, Rachael STATES OF AMERICA
Jelmer M. Samplonius oleicrcialioCoseducnees Bauer, Silke; Lisovski, Simeon; Hahn, Steffen OIKOS 2016|125 | 5 10.1111/0ik.02706
of migratory connectivity
CIO.Ck gene polymorphlsm, Bazzi, Gaia; Cecere, Jacopo G.; Caprioli, Manuela;
. " [igEoriRelavotiEnd Gatti, Emanuele; Gianfranceschi, Luca; Podofillini
Nathalie Pettorelli geographic distribution: a ’ : i ’ ! MOLECULAR ECOLOGY 2016 25 | 24 10.1111/mec.13913

comparative study of trans-Saharan
migratory birds

Stefano; Possenti, Cristina D.; Ambrosini, Roberto;
Saino, Nicola; Spina, Fernando; Rubolini, Diego




Spatial-temporal dynamics of early
feeding demand and food supply

Beauchamp, DA; Sergeant, CJ; Mazur, MM;

TRANSACTIONS OF THE AMERICAN

Angus Atkinson for sockeye salmon fry in Lake Scheuerell, JM; S_chlr?dler, DI;; Sgheuerell, MD; Fresh, FISHERIES SOCIETY 2004 133 4 10.1577/T03-093.1
X KL; Seiler, DE; Quinn, TP
Washington
Jelmer M. Samplonius Plankton_effect on cod recruitment | Beaugrand, G; Brander, _KM; Lindley, JA; Souissi, S; NATURE 2003| 426 | 6967 10.1038/nature02164
in the North Sea Reid, PC
Mountain Pine Beetle Voltinism and
Life History Characteristics across | Beniz, Barbara; Vandygriff, James; Jensen, Camille;
Qystein Varpe Latitudinal and Elevational Coleman, Tom; Maloney, Patricia; Smith, Sheri; Grady, FOREST SCIENCE 2014| 60 3 10.5849/forsci.13-056
Gradients in the Western United Amanda; Schen-Langenheim, Greta
States
The Natural History of the South
Emily G. Simmonds Hills Crossbill in Relation to Its Benkman, Craig W. AMERICAN NATURALIST 2016( 188 | 6 10.1086/688904
Impending Extinction
Elevational shifts in thermal
Jelmer M. Samplonius suitabilty for mountain pine beetle |/ 5, ara J.; Duncan, Jacob P.; Powell, James A. FORESTRY 2016 89 | 3 10.1093/forestry/cpv054
population growth in a changing
climate
Bystein Varpe The timing of life history eventsin | g 1. i Daniela; Zucea, Fabio; Ambrosini, Roberto | JOURNAL OF THEORETICAL BIOLOGY  |2016 389 10.1016/j.jtbi.2015.10.028
the presence of soft disturbances
Broad implications of southern
Jelmer M. Samplonius United States pine clonal forestry | g0 b - Glutter, M.; Siry, J.; Kane, M.; Pait, J. INTERNATIONAL FORESTRY REVIEW ~ [2009| 11 | 3 10.1505/ifor.11.3.331
on planning and management of
forests
Kirsty Macphie How Resource Phe_nology Affe_cts Bewick, Sharon; Cantrell, R: Stephen; Cosner, Chris; AMERICAN NATURALIST 2016 187 > 10.1086/684432
Consumer Population Dynamics Fagan, William F.
Synchronous flowering despite . . R . .
. differences in snowmelt timing | Ee1au; Miriam J.; Kroencke, Michael: Eiserhardt, Wolf) - rp oEcoLOGICA-INTERNATIONAL .
Angus Atkinson . L.; Otte, Annette; Graae, Bente J.; Hagen, Dagmar; 2015( 69 10.1016/j.acta0.2015.10.005
among habitats of Empetrum . ) , H JOURNAL OF ECOLOGY
N Milbau, Ann; Durka, Walter; Eckstein, R. Lutz
hermaphroditum
Foraging Potential of Larval
Francis Daunt ecclo=itallopegbicanotcly|  Binion, Samantha M.; Overton, Anthony S.; Riley, MARINE AND COASTAL FISHERIES  [2012| 4 | 1 10.1080/19425120.2012.675977
River and Albemarle Sound, North Kenneth L.
Carolina
Linking nutrient inputs,
Zg:%t::i?g:gnngfnr?&ozt]g?ﬁe Black, Kerry P.; Longmore, Andrew R.; Hamer, Paul
Owen T. Lewis P " Y . A.; Lee, Randall; Swearer, Stephen E.; Jenkins, ESTUARINE COASTAL AND SHELF SCIENCE (2016 183 10.1016/j.ecss.2016.10.032
recruitment of pink snapper,
" Gregory P.
Chrysophrys auratus, in a
temperate bay
Population ecology of Muggiaea - . . .
Jelmer M. Samplonius atlantica (Cnidaria, Siphonophora) | B/2ckett Michael; "L‘.ms’ Cathy H.; Harmer, Rachel A1)\ ARINE ECOLOGY PROGRESS SERIES  |2015 535 10.3354/meps11423
o . icandro, Priscilla
in the Western English Channel
Nest-box temperature affects clutch
Jakob J. Assmann size, incubation initiation, and Bleu, Josefa; Agostini, Simon; Biard, Clotilde BEHAVIORAL ECOLOGY 2017 28 3 10.1093/beheco/arx039
nestling health in great tits
Resilience of Norway spruce (Picea
Kirsty Macphie abies (L) Karst) growth to changing [ Boden, Simon; Kahle, Hans-Peter; von Wilpert, Klaus; | - copeqt £cOLOGY AND MANAGEMENT  |2014| 315 10.1016/j.foreco.2013.12.015
climatic conditions in Southwest Spiecker, Heinrich
Germany
i Management of crop water under Bodner, Gernot; Nakhforoosh, Alireza; Kaul, Hans- AGRONOMY FOR SUSTAINABLE e y
James Pearce-Higgins Sl 2 Peter DEVELOPMENT 2015( 35 2 10.1007/s13593-015-0283-4
. MARINE ECOLOGY-PUBBLICAZIONI DELLA .
Dylan Z. Childs BOERO, F STAZIONE ZOOLOGICA DI NAPOLI | 1994| 15 1 10.1111/1.1439-0485.1994.tb00038.x
The Moran effect and
- environmental vetoes: phenological| Bogdziewicz, Michal; Fernandez-Martinez, Marcos; | PROCEEDINGS OF THE ROYAL SOCIETY B-
Albert B. Philimore synchrony and drought drive seed | Bonal, Raul; Belmonte, Jordina; Maria Espelta, Josep BIOLOGICAL SCIENCES 2017] 284 | 1866 10.1098/rspb.2017.1784
production in a Mediterranean oak
e . Bogdziewicz, Michal; Szymkowiak, Jakub; Kasprzyk,
';Aas?g;gsln(:vcl:l: E)?‘Ishsnitfex;;?::r' Idalia; Grewling, Lukasz; Borowski, Zbigniew; Borycka,
Stephen J. Thackeray v P Katarzyna; Kantorowicz, Wladyslaw; Myszkowska, ECOLOGY 2017( 98 | 10 10.1002/ecy.1951

and pollination dynamics in driving
seed production

Dorota; Piotrowicz, Katarzyna; Ziemianin, Monika;
Pesendorfer, Mario B.




Seasonal foliage changes in the
eastern Amazon basin detected

Stephen J. Thackeray N Bohlman, SA; Adams, JB; Smith, RO; Peterson, DL BIOTROPICA 1998 30 3 10.1111/j.1744-7429.1998.tb00072.x
from Landsat Thematic Mapper
satellite images
Are mismatches the norm? Timing
Owen T. Lewis GBI i, Gl e Bolmgren, Kiell; Eriksson, Ove OIKOS 2015|124 | 5 10.1111/0ik.01491
germination and their fitness effects
in Frangula alnus (Rhamnaceae)
Match or mismatch: the influence of
Jelmer M. Samplonius phenology on size-dependent life | Borcherding, Jost; Beeck, Peter; DeAngelis, Donald L.; JOURNAL OF ANIMAL ECOLOGY 2010 79 | 5 10.1111/1.1365-2656.2010.01704.x
history and divergence in Scharf, Werner R.
population structure
Recruitment variation in Macoma — . .
Qystein Varpe balthica: a laboratory examination | O OScar G-; Phiippart, Catharina J. M.; Cadee, |\ riNE ECOLOGY PROGRESS SERIES | 2006 | 320 10.3354/meps320207
y X Gerhard C.; van der Meer, Jaap
of the match/mismatch hypothesis
Avian population consequences of N . -
R Both, Christiaan; Van Turnhout, Chris A. M.; Bijlsma, )
Jelmer M. Samplonius climate change are most severe for| “p " - ieoel ‘Henk; Van Strien, Arco J.; Foppen, | T TOCEEDINGS OF THE ROYAL SOCIETY B- |51 ( 577 | 1685 10.1098/rspb.2009.1525
long-distance migrants in seasonal Ruud P. B BIOLOGICAL SCIENCES
habitats .
Bottom-up factors contribute to - . . .
Jelmer M. Samplonius large-scale synchrony in spruce |  Couchard. Mathieu; Regniere, Jacques; Therrien, CANADIAN JOURNAL OF FOREST 2018 48 | 3 10.1139/cjfr-2017-0051
N Pierre RESEARCH
budworm populations
The fr;l?o?; si:‘t‘ﬁ;“;ia’t‘:ci’rgf°’a' Boudon, F.; Jestin, A.; Briand, A. -S.; Fernique, P.; X INTERNATIONAL SYMPOSIUM ON
Stephen J. Thackeray e BT 6 e T o G Lauri, P. -E.; Dambreville, A.; Guedon, Y.; Grechi, |.; MODELLING IN FRUIT RESEARCH AND 2017(1160 10.17660/ActaHortic.2017.1160.12
evelopment of the mango tree: Normand, F. ORCHARD MANAGEMENT
evidences from simulation
Soil NO3-leaching during growth of
Jelmer M. Samplonius three grass-white-clover mixtures Bouman, O. T.; Mazzocca, M. A.; Conrad, C. AGRICULTURE ECOSYSTEMS & 2010( 136 | 1-2 10.1016/j.agee.2009.11.017
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