Changes 1n the Frequency of Flowering in Forbs Over Time
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Species Year TDD TDD Prior year as predictors of flowering frequency
Introduction =Artemisia borcalis - 0T 0.19 across treatments & sites. R-squared
mAntennaria fricsiana 0.67 - - . .
“Minuartia obtusilobs 040 - _ values from regression are given when
mPolygonum bistorta 051 - - relationship 1s significant (p<<0.05).
mPcdicularis lapponica - - 0.25

* We have been monitoring flowering at sites 1

mPedicularis kanei - - -
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Atgasuk and Utqiagvik since the mid 1990s wPapaver lapponicum . i
* Previous work has focused on the timing of jﬁfﬁ‘iﬁfgﬁfm S :
flowering and the numbers of flowers. Here, oMinuartia obtusiloba 0.6 - _
we look at the frequency of flowering ©Polygonum bistorta 024 - -
* Cold temperatures constrain flower and seed
production (van der Koot et al., 2019) Atqasuk Wet (AW)
Species Year TDD TDD Prior

* With climate change raising global
temperatures, the number of flowers produced

mPecdicularis sudctica - - -
mPolygonum viviparum - - -

2
e
(- - -
for some species may be increasing (Barber et - 'Is)a’(;%ﬁalga_f"h‘(’il"ga N '
oredicularis sudacuca . - - ° : .
al., 2008) g SPolygonum viviparum 016 - _ Reproduc.twe effo1.rt trepds. | |
» Thawing Degree Days (TDD) from the current z oSaxifraga foliolosa 017 - i « AD §1te had minor increases 1n forb flowering across a C(?uple of
and previous year provide temperature data species (Pol)./gonum bistorta & Minuartia obt.uszloaba) (Flg. 2a)
and may help predict the number of flowers . D (B Barrow Dry (BD) * At the AW site, Polygonum viviparum ﬂowe.:rmg 1S Var1ab1.e over Fhe
produced/reproductive effort in a given year - arrow Dry (BD) Specics Year TDD _TDD Prior years and Pedicularis sudetica stops flowering almost entirely (Fig. 2b)
(Barrett et al., 2015) :g:::z‘l’::pe . e :  BD site displayed large declines in forb flowering across many species
Goal 22 wPetasites frigidus - i (Senecio atropurpureus, Papaver hultenii, Draba lactea, & Draba
oal. mPapaver hultenii 0.76 - - . : . . .
Examine how well changes in the flowering y wotentilabyparctica 038 - ] mzcropgtala all decreasing; Saxifraga foliolosa nearly fully stops
f f forb dicted bv th mPedicularis kanei - - 0.26 flowering)
[EUELEY D1 TOTDS att preCieict by The =Ranunculus nivalis o ]  BW site showed variable flowering patterns between years for many
following three abiotic variables: 18 =Ranunculus pygmacus - - : . . . . . .
DD of t uSenccio atropurpurcus 039 - . species (collective decrease in 2001, increase in 2017, and decrease in
TDD Of COIlCIlI’I’CIl yeal’ 16 I:a)ﬂgza caespitosa 0.28 - - 2022) (Flg 2d)
. of previous year mSaxifraga cermua - - | | |
e Year 2 14 ::Zifnfﬁ:i"k’sa - : e Linear regression findings (Table 1)
st A Saxifraga nivalis .- - * Year is the best predictor
. 5 12 axi Taga punclaia ot ' * Significant relationship between year as a predictor and flowerin
1. How 1s reproductive effort/forb flowering 2 oDraba lactea 070 - - S b ot b 8
. o z oDraba micropetala 060 - - frequency across many species and sites
frequency changing” Z 10 oOxyria digyna o _ T t 1 25 TDD and TOD of th . t
2. Which abiotic factor best predicts forb oPapaver hultenii 086 - - CINPCTALUIE, CXPIESSC as an O HE PIevIous yedr, was no
flowering effort? 8 oPotentilla hyparctica ~ 0.60 - - correlated with flowering frequency except for a few cases (not a good
' oPedicularis kanei - - - :
6 \ oPapaver lapponicum - - - pred1CtOr)
oRanunculus nivalis - - - . .
’ \, oRanunculus pygmacus - - ] * On the whole, there have been no major changes in forb
Methods 4 ‘ \ /f\ O:en?;io atropurpureus .38 - - flowering/reproductive effort besides at the BD site
i / | Ve \&»ﬂvlﬂ'k W a ;\\ y Saxifraga foliolosa . : » Follow-up question: is cover decreasing as forb flowering decreases?
_ AmV(V‘ f‘\\&}("\\\QVIA‘VA O:aiilfrégihieracifoﬁa 049 - - Or is cover constant while species reduce energy invested in flowering?
: ' | Nt {F oStellana lacta - - - . .
K 4 sites: Atgasuk Dry (AD), Atqasuk Wet (AW“ 0 < SN T NREL N NK, oSaxifraga nivalis 027 - i * Referring to cover data, BD forb cover appears to be relatively
Utqgiagvik Dry (BD), & Utqiagvik Wet (BW) R LG I L ARC IR 1 R\ q/@“ RN AN ,LQ\“ ,LQ\‘? ,@\‘0 ,LQ\“ NSRS AN oSaxifraga punctata - : nondlrectlonal.. Thus, at the BD 81.te, fprbs are shifting effort away
» 48 plots in each site (24 control, from reproduction but not decreasing in cover
. 10. Barrow Wet (BW)
24 experimentally warmed) 2 Fg. 2d = Barrow Wet (BW) Species Year TDD TDD Prior
» Recorded whether or not a species flowered in a - ] ;;ﬁ;?nmum _ _ _ Overall, the changes in flowering frequency and further examination of
plot each year ., = Chrysosplenium - resulting trends help to illustrate the dynamics of reproduction effort as
 Ran regressions with flowering frequency and aCochlearia officinalis ~ 0.21 climate change rapidly impacts the Arctic.
year and the accumulated TDD for the summer - " Cardanine pratensis 020 Forbs are of particular interest because many visitors enjoy seeing showy
aDraba micropetala flowers as part of the tundra landscape.
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Figures 2a, 2b, 2c, & 2d. Total number of plots each forb
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N oSaxifraga caespitosa ) } } Barber, D. G., Lukovich, J. V., Keogak, J., Baryluk, S., Fortier, L., & Henry, G. H. R. (2008). The Changing

species flowered 1n each year, separated by site. Scale for i o) e Y “ N W i o Fihe Arctic. Avetie Testinate of Novh dmon 0
. . ) o/ B \Nn. Y% > /A\\ v Y oSaxifraea cernua i ) ) imate of the Arctic. Arctic Institute of North America, 61(1) 7-26.
Y-axis (number of pl.OtS) VaI:IGS between 31tes: 0 o She M?A AO/A KﬂvA\‘ )A “WA A h OSaxifIaia foliolosa 0.56 i i Barrett, R. T. S., Hollister, R. D., Oberbauer, S. F., & Tweedie, C. E. (2015). Arctic plant responses to changing
Color codes for species are in Table 1. Bold lines represent 6 6 b D O D A B D A LD B b A D D N A o oSaxifiasa hieracifolia ) ] ] abiotic factors in northern Alaska. American Journal of Botany, 102(12) 2020-2031.
a Signiﬁcant annual trend as noted in Table 1. \0)9 \O)Q \Qq \Qo’ \QO’ q/QQ q/QQ rLQQ %QQ rLQ\ rLQ\ q}Q\ rLQ\ r)p\ %Q\ %Q\ ”LQ\ ”LQ\ q}Q\ rLQq/ %Qq’ %Qq’ OSaxiﬁ'aia hireulus van der Kooi, C. J., Kevan, P. G., & Koski, M. H. (2019). The thermal ecology of flowers. Annals of Botany,
_ _ : . _ ] ] ] 124(3), 343-353.
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