Abstract

Plant ecology plays a crucial role in understanding how vegetation responds to climate change, as plants are
highly sensitive indicators of environmental shifts. This study examines the impacts of climate change on plant
communities, focusing on changes in species distribution, phenology, and community composition. As global
temperatures rise and precipitation patterns become more erratic, plant species are adapting through shifts in their
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Introduction

Climate® ange is 2ne 2f the mst signiff ant drivers 2f &€ 21dgf al
< hange in the mddern era, and ]I'l:mtC dmim nities are amdng the
wdst respAnsive indf atdrs Af envirdnmental shifts |1]. laats, as
Primary Prod ers in & dsystems, are dité tly iafl e ed ,§° hanges
in temperat ire, Pré iPitatidn Patterns, and atmdsPherf C  levels.
.. nderstanding #dw Plant® dmim unities respdnd 1 these® Wanges is
ritf al for Predf ting yrdader & dsystem shifts, assessing piddiversity
19ss, and identifying PAtential disr Ptidns t9 & dsystem servi es st i
as® arp?n s8 estratidn, water® § ling, and f29d P14 tidn. }€ ent
stidies have shdwn that® limate mange is already affé ting Plant
Phen?ldgy (e.g., the timing of fldwering and fr iting), gedgraPht range
shifts, and sPé ies interd tidns, with wide-ranging impIf atidns A1
& dsystemn dynamf s |2-4]. FAr iastail e, warming temperat wes have
led t2 eatlier fldwering times in many temperate sPE ies, while™ hanges
in Pré€ ipitatidn Patterns are altering Plant® dmm waity® dmPdsitidas
in y2th terrestrial and 4 atf € Asystems. 1o sdme” ases, these shifts
may lead t2 mismaf hes petween Plant life® § les and thdse of key
PAllinatdrs, erpivAres, 21 Ather € A1Agt al Partaers, further affé ting
& dsystem stapility (5]. lant resPdases t9° limate® hange are shafed
adt daly yy eavirdnmeltal f§ tdrs p 't als? py Plant 1 tidnal traits
© hard teristf s like di? ght tdlerall e, thermal resilied e, and o utrieat
use efff iei y that gdvern hdw sP€ ies s avive and* dmpete nder
© hanging © dnditi?ns. These traits © an Prdvide insights intd hdw
different sPé ies will resp?nd t2 f it e limate § enarids, and they are
i reasingly peing used in mddels 1 Predf t € dsysten® manges .nder
vari® " limate § enarids.

Results and Discussion

The analysis #f Plant resP@ases t9° limate® hange revealed several
key trends 4 19ss different & dsystems and Plant {7 tidnal tyPes (6].
Data® € ted fidm [dng-term mPnitdring st dies, field exPeriments,
and” limate mAdels indf ated that Plant dmm unities are exPeriel ing
signiff antshiftsinydth their gedgraPhf distriy tidnsand Phendldgt al
Patterns in respdase t9° hanging® limatf © dnditidns. As temperat ires
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the rdle A {7 tidnal diversity in & dsystem resilied e. & 1dss m ltiple
& Asystems, Plant™ dmm nity™ dmPdsitidns are shifting as sPE ies that
are petter s ited t9 warmer and drier” 2aditidas iff reaseinay ndad e,
while thdse adaPted t9 2dler A1 wettei™ Anditidns dé line. i grasslands
and savannas, f2r example, warmi-seas®n grasses are & ming
wmdre gdminant, rePld ing® #dl-seas?n grasses. i fArest & dsysteins,
iavasive sPé ies that thrive in dist 1ped #1 warmer eavirdaments are
iff reasingly 1epld ing native sPE ies, leading t< manges in sPé ies
interd tidns and PAtential 19ss Af ,iddiversity.

I dwever, the rafid P4 e Af° limate® hange may dverwhelm the
adaptive© apd ity Af sdme Plant sPE ies (9]. The limited disPersal
apilities #f many Plaats,® dmpined with the fragmentatidn Af ayitats
die t? wpanizatida, agif it e, and land 1se® hanges, may Prevent
sPE ies fidm migrating t9 wmdre s itagle envirdnments. This® an res It
ic 1# alized extiff tidns and red S ed gecett diversity, wht i ia tura
weakens the apility #f & dsysterns t9 {17 tidn effé tively. The d,served
shifts in Plaat® dmmi ity dmPdsitida are a© lear indf atidn that
€ dsystemsare yeingreshafed py limaté mange. AsPlanf Ao unities
© hange, s? 192 will the animals, insé ts, and Pther Arganisms that
depend 2a them. \avasive sPE ies, whf B Aften thrive in distiped
21 altered® limates, PPse an additi®nal threat to native ,iddiversity.
The sPread Af invasive Plants® an lead t2 the displd ement Af native
sPE ies, further altering the st1f ture and 1 tidning Af & dsystems.
The" manges in Plant dmam nities and {17 tidaal traits are 0ot just a
matter M3 adert interest they have dir€ timpIf atidns {21 the ritf al
€ Asystem servi es Plants Pravide |10]. F2r examiple, shifts in Plaat
© e unities may affé € arydn s uestratida® apd ity, as” ertaia Plant
sPE ies are mre effé tive at stAring” ar,da than Athers. Additi?nally,
the ayility Af Plaats t2 1eg late water  les, Prevent s?il erdsidn, and
Provide hapitat 1 wildlife may pe diminished if limate™ hange leads
t the 1dss Af key sPE ies 21° Ranges ia® Ao wnity” dmPdsitidn,

Conclusion

il § L0003y, Planf dmm inities are undergding signiﬁ anf hanges
in respdase tA< limate hange, with shifts in sPE ies distrip «tidns,
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