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Introduction PRl

A0l dae )yl Yl e Jish Fub Al deg) el Jualaall e*ﬂ (e (Phoenix dactylifera L.) &l Jis e
il g bl dgalse o ai)aly (Adlall 4010305 Lalia@Y) 4iedl By Lallall Jea diladl 4l Adladl shalid) 4
Y dlly g5 (Mahdi ef al,2025) Ghbial sia & del3) 3 gl sas Jis el Jas del) Ji Y canldl
Bpat V) loandll ey ) Cagplay Al Ca Bl Y T (g5e eciband asl el Jias Aol el Ui
dady sl (e Al et Y ELaYL cGlially pllly il Bhall Slajy Jio dpall s Jelsal
clalgay) oda adlan cdsiall s . (Krueger ef al, 2023)cbiedl Cliginag 4y gasl) salall (g5inag diasaall
Alad) laagdy ) Laliall cibprill aa aailly b ey Al dagles shall cilayy ¢l olaell 4B Lows Yy
e ally )l Glaleay) ae @il e sa a8 pall s el L(Zittis ef ak, 2022) 3,AY) Gl
B jmy Gaee (oia i Jodi gl daludlly djedaad) clicall (e ALelSia dalai) aSUQY lliy cla Gl
& @il Jlaill o WS L (Djibril ef al, 2005) sl dilaia s 288 clal) pe LB e iy ol Galaidl
ladleiind o) Aaladl jealiall Jie jue 3sV) Y alaiiy 400080 jealiall alaiel 8 dle 50lS 53 il Jas
bl Glo Ay dmad Aday dsas el Juas sl e ((Franzisky ef al,2025)  amagally s8I Jie
Gl cils ) clial) o3 (S cpaedl) 2ty i) Gyl e Jl 3 GhY) a5 haai e Sl cled)y)
5 liS e Blially il ci¥ana gmia Gph e el o Qi e el Qi lad) ghsand) Jpamil) Jie 4pald
.(Dhaouadi et al., 2021) 4iliaall algaV¥) Cagyk cant 4y gall Clialell

A5 ) i L) wany gyl lasly ) acied Y Adliaal Al clalga¥) Jead B el Jias e 56l
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.al, 2014)
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Environmental stresses 4.l cilalgay)
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i By LAY iy ) st (sl Jhal Sl e 55 A dismsy Lalud Sl ) s,
S Glhal ) w55 (2) s gadly (Kan ef al, 2023) syadll eV b il Cige sl Zaaliyl (alisl
LN 5 alea¥) 1agd Slaall Ll cled iy el s e glald) slea¥) 86 Aahal 551 i) b Cyal
Arab et iy zili cilbes il 38 L g lal) slea¥) I (il ) Caidt gl doglial 5ynill oda lgariiu )
il ) ) paias) (panat Ay gom sy 4palid L g Ll DA (g ghal) slea¥) Jaady Ll dids o) ) ak (2016)
GuaaY) CSye Ela) 3245 I sl ohall slea¥) ol ) Auhall sda il cupelal a8 slall il 8 4lal)
Cyehal WS Thyalkoid 4 SOLBN dpde) lysialy 0al) Le V) Llea 8 e H9d A uds W 54y IsOprene
s ascorbate Sy Jie i) e 50uSY) Glalias amy Gligie palididl e a2yl e 4l dujall oda il
) Jie 52083 sabiad) eyl blis b A aldl salpl dam clall ganstll il 5ty o glutathione
DAl S o) (o)A Alys il Cjedal Gl 3auSY) Cilalias e salel Jaiie a3l sa g glutathione reductase
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3 Aabiall )50 UK e ey ial) Casisall e Tt el DA e @hall sleal) ae Casy
e i) cpmnsY) ¢ )l Al Addaily ddasiye il maals Jant® ) g Bhall gl o drall e iy
e Baliall o g sl ¢ hpuadll Gy Jomssisnd) 3 52080 alimall Aadas¥) Bali Jjad 1) iy Les
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$a Ll Jadl ol il cuyelal Kruse ef al, (2019) W o6 (g)a) Ll A, .(Safronov et al, 2017)
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LS il 8% 45-28 U 2 bil) 8% 3320 (e saal) Jdiail) dlaad Bl Byhall Gy Candyl 2 3y sl
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Ly il ) X Auad) bl G ce Bl e sl adaad D) Giagd il A (Say 1aag
el daaysale) A e gyhall slgal) Jaad e dle 58 ey all Jias of ) Ghirardo ef al. (2021)
By (b Aaaly Blans Claagl Glall aall FUal) Cagyl G Aadiall Bhall cilanal Blaial G (S il
Cililaall 52U e Bliall ey Ly el Jiailly cgsmdU) Jalpal) slgals o iswall Jicilly Aagyal ciligis
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08 Was Ay By ) Caia el Jis Bl b (Ommauel) 1S ) Ao i) SV ¢ 19l oI55 (MDA
@ il IS i el deal) of I et uld) el sl e gl sleadld el Jus Al
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[(Khan et al., 2025) il dyhall Gl el Jas Jaat b apad o degad) il il (saa
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Jaall Llaiay) ) s

oary alidi) BausSY) saliadl GlaiVl ey Gligiue W51 g V) Gilal 3005
Aoyl e sy Cilalicas

Arab et al., 2016
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Kruse et al., 2019 & & .
@R S il
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bl oleay)
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Gl Jana sale) GuSay WRKY dlile (e geil) Jalsal  Jasang (sa5ma ailats

Kh t al. (2025
o eral (2029) ol el 5l it Jens S5 gl

Salinity stress daslall alga)
Aot iy Alall ands Al Glabial 8 el Jis z il sai e 3a3 ) Al Jalsal ol e alal) sl aay
Gl s s My A8 el ojlhs Sl palaiad) 8 S5 @l @l sluy Gl b ZOWY) KSip
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Abstract

The aim of the present review is to summarize the latest scientific studies addressing the
responses of date palm (Phoenix dactylifera L.) to environmental stresses, with a particular focus
on drought, heat, and salinity stresses, especially in the context of current global climate changes.
These stresses represent major factors affecting the growth and productivity of date palms. Such
conditions induce a range of morphological, physiological, biochemical, anatomical, and
molecular changes that constitute the tree’s adaptive responses to unfavorable environments. The
results indicate that date palm possesses a high degree of adaptability, enabling it to maintain
essential vital functions under harsh environmental conditions. Its responses include adjustments
in photosynthesis, water and ion balance, osmotic regulation, as well as metabolic
reprogramming and activation of antioxidant systems. Molecular and proteomic analyses reveal
precise gene regulation and flexible gene expression, reflecting the ability of date palm to
modulate critical cellular processes and adapt to multiple stresses. Genetic variation among
cultivars further demonstrates differing potentials for stress tolerance. This review highlights a
comprehensive understanding of date palm responses to multiple environmental stresses,
providing a solid scientific foundation for developing effective strategies to enhance the

resilience of this crop and ensure sustainable production under global climate change.

Keywords: Climate change, Drought stress, Heat stress, Salinity stress, Adaptation.
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