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Physiological Responses of Wheat Plants to Drought and Mitigation Strategies
Mohannad Abdel Hamid Khassawneh

Abstract

Water scarcity represents a significant obstacle to crop growth and productivity. Drought is
among the most pressing issues in arid and semi-arid regions such as Jordan, where rainfall is
insufficient, irregular, and highly variable from year to year. This study aims to investigate the
physiological responses of wheat plants under water stress conditions, in addition to reviewing
the most prominent methods used to mitigate the effects of drought. Drought negatively affects
leaf size, stem elongation, and root branching, and causes disruptions in the plant’s water
relations and a decrease in water use efficiency. Physiological changes include disturbances in
cell growth patterns, reduced chlorophyll content, disrupted photosynthesis, and impaired water
relations. Common mitigation methods include seed priming, hormonal treatments, and water
treatments. Modern approaches involve physiology-based breeding, phenotypic selection,
hybridization, water-use scheduling, and resource allocation. Developing wheat varieties that
integrate these methodologies can enhance food security in light of current climate change

challenges.

Keywords: Wheat, Drought, Physiological Responses, Water Use Efficiency, Water Stress.
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w3 b Nl a3 o el seluss Aduall Bglly Aslall Guilly lnslpdll cdo)

Laall od e Aggwall liall e ST 2 e gaan lly caliall Sas SV GaliaY)

.(Sallam et al., 2019)

P e Glaal) daad o Llle 5508 @) madll (o suaa Glial jigka cabll cagll 3 L

Ughaall Cliall 3aat 2) LS L Lgd (e JuallY) YL Clamly dleaiall GaliaY) u cagdl)
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Baie dba sa Cileall et o dale ciluhy Concagl My LAY Al el Giliall Jass e
oe gl cliall @i dalas 4 aelad sl Sl ddjpes oy (Polygenic trait) il

.(Sallam et al., 2019; Pandey et al., 2022) diall 022

piiye dass @y pudlly madll (e Buaa Calial & lage Do dnball Lujpl Giladl ki
595 e @Il gl daali] (et Load (el o oy cdbiall 038 (et dal (g - ciliall
Aiall o2 & aaly Guls jelsd Al ddhel) Sl jlasl 8 6V seladl) Jiamy . caliall Jaas
Baasa Baaly gai Alajpe (A STl oda Ggpiitan 16K 1)) Lo ggipall Jlasg . (Baenziger, 2016)
Cilial) aren b D) claall L8y Aahall Cilaaly & Lall Cagylal iy @llg (Jade B b
ey e alilYly Jeatdll e o 3kl Qlamy) gy & Lcaliall lehaad (sae paatl dygadl)
WS Glial) oda (pags DA e dup malin e S cilaaidl QL) (e degane yaad
Cpent] (aliyl ddaiipe sl inslaand o) clunsledysn) Cliall (e gl plasinl (iall (Sl Anile
b Oy cdalually daatial Calia¥) o el e 8508 cilacal) a3 6% o Jajda cCalaall Jass
Reynolds, 2001; Reynolds ) 4ilgill igaal) Zualis) aa (sgina (2lal Laliylg cdille 45 Ll

(et al., 2007
daall s3a e Algpaall uaall Clial) waat DA e Giliall Jaadl Jhll el st (S
(QTL mapping) &Sl claall Jiha of (GWAS) daudll casiall Ll V1 cilalys aladiuly

genomic ) asiall HLEAY) clid e saliaY) S WS .(Sukumaran et al., 2018)
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-

Singh and ) Luxdlly madll 3 Gleall Jass (sl (gene editing) clusll a1 (selection

.(Singh, 2015
4l .5

Glaall 4 clpsall dams cially Juasall g 4 mualy paliadl J) Glaall alga) (505
Ghlall & i Galle maills deg)iall oal¥) dulle Y Dhiy oclall dnslsadlly dunglsd)sal
c el Jyaanall 13 Zaalily Kl 1ag Ky Meal) 13a ol (VIS cdilall ausy dila)
&) G5 Lae gl Daly HLEAN (s e Gl Jigsg copshig lill aaludl saill Caleall 3
donslpdll Celill 8 Galial) Lgmad S head) of LS LAl Gsanl) dae g ana 8 (alias)
B bl il Caliad) iy ) 136l . saill Al Jalgall ol (o e Lgaal) dbliaslls
Al g e madl) 2] b

Jia b el Ll dnglgradl) ClLaial) agh e 2 Y cilial) Cagyl cnt Juadl daals) gaiail
Pl A gai WS odall giiny el Alindy «3ls¥) pas (o W calial) g .l o2
e gali Jadib A glguadll iyl Ll Lolua) aladiad 50US 8 (aledily cclall Jabs el ¢l b
celall alasia) 3elS aalyig ¢ Sgaall Jiall didee Clhlacaly i )olSl (ggima (aliasly (LA

e Julill AR Gl (e disanell e lalaally ccalial) cDelaas ¢ ol 16N i alaal) aas
Glo sadiead) Apill e Caleall dleatie Ciliaal gl bl Glagiadl Jedi WS .CGileal) i

coluall e\dﬁu\ 2\1‘3.3;‘3 cz\:\.'::\;j\ Gladlall 3ac i U:A'@:‘jb cz.:\ﬁf);j\ 5\._.\.1‘)'33!9 62\:1;‘55‘M‘ cleall

Tl Ayl O Al el sl ie | Page 18



G ISSN: 2732-3781 el 2aall — Laalad) syl
kK T D 2025-6—-25

Iy Knowledge = Development
-

bt o) als e AlelSiall Cullll) 038 ey o Aail el Gilial 1) Oy - 3lsall paradiy

Aolall Latiall bl Jla 8 A3 oY) gaiss 8 Jeld JS5

So Sl ae cCaliall BT e Cragaall Sladlin) gl G ehal 4 hadl) e a Y
Chalgad slall SEY) e asll saclsll sVl e add il (Udlie LSH) def)3l ol Hladiud
Gl (e dag Lee Alie pe Cagylh 8 Gold JIB Y allal) eladl alaes d del)3l) o) 3 LA

ceallall IR YT e Bl S5 2l
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