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Abstract

The research aims to study the physicochemical, rheological, and manufacturing characteristics of the
wheat variety Acsad 1133 (Triticum aestivum L.) and four promising lines (Acsad 1398, Acsad 1470, Acsad
1416, and Acsad 1544) harvested during the 2022-2023 agricultural season, under the rainfed conditions
atthe Izraa Research Station, Syria. The Acsad promising lines showed distinct physical characteristics, with
high-test weight, and some outperformed the Acsad 1133 variety. As for the thousand-kernel weight, the
Acsad 1544 line outperformed the other genetic lines. The Acsad promising lines were distinguished by
their high-water absorption and significantly outperformed the variety 1133, as well as by their high
protein content, making them suitable for producing all kinds of bread with high sensory and qualitative
traits. The extraction rates in the studied Acsad lines were high, and the averages of granulation, color, and
ash content for all Acsad lines were low, closely resembling the values of the 1133 variety and meeting the
international standards for flour traits. The physicochemical characteristics of the flour for the Acsad 1133
variety and the studied wheat lines showed an increase in the falling number, making them very suitable
for manufacturing all kinds of bread. An increase in the flour protein and its quality was also observed
through the wet and dry gluten ratios and the gluten index. The rheological tests showed an increase in
dough formation time and stability for all the studied lines, which closely approached the values of the
1133 variety. The elasticity, resistance, and overall dough strength were good for all the studied lines,
closely resembling the 1133 variety. Based on the distinctive qualitative characteristics of the promising
Acsad wheat 1398, 1470 and 1416 bread wheat lines, they are qualified for certification in Arab countries.
Keywords: Lines and Varieties of Bread Wheat, Acsad, Physicochemical Properties, Rheological Properties,

Technological Properties, Extensograph, Farinograph.

douall
AST dile satay s ol iadl e lall Clladl e %21 sy @dladl @ cogumedl Jisolns gl (3o medll day
Al-Saleh,1995; Shewry, 2009; Shiferaw,) L%l &yl lyawdly class all jumeS @llall oIS (10 %80 (ye
245485 Al (o B zadll (o b Ogale 7771 (e AST z 5] Gy e (dladl cpagall e (2013; Khalid eral, 2023
Lady 2050 ple Jolxy madll (e clladl ussy o0F agall (o clladl (S s wyl35 ang (FAD,2021) 5liSa (g4ke 220
oSl 31931 § Jamtlly Ol sue 3oL e @l el glasy) o) (FAO, 2010) %1.6 8,03 (Ssiwe Jitass %33
(FAO, 2023) Ua,a5 %40 dwdy eill (@llall z Y § 5L caz g medll cilmzid

61



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

oo %95 o> iy g1 (Triticum aestivum) dgall Lapall guliw 15l mad Laa oleudsy Olegs zoall

Wl Jlez] oo aall %5 Jiey g1 (Triticum durum) dgual) Lagall £U; clall zadlly Llle zull maall
{(Sharma er al, 2020) Lo Ll alaseiadly cigumdl e sig )5 @ meddl (0 Olegdl Glda calises  olladl sl
opilally uollall () s on G555 ) Aaiie Hpads iplall (e 15 medll dyaal 3ga3

& Busyall Lolgsedl @b Adusslad) aSGad) paall Adee Ll Sludlly o Ladd) an Lagolisyl UM o oSS o)l
3 oolss LSl J) 28LaYl «paaiill £5ill (sl o3 sl zls Aame paiall Aules oLl L clelis s
G Ldaxlly Sldal ¥ daiay U ((Al-Saleh and Brenan, 2012; Yazar, 2023) wid) daglally ddolially Amia uyE
o Ls 28§ o3 01 o) 5] B0l nsfad B0 bty i ] Sms (5l al] A iy e (e @l

CLA—L‘J:\.JS Q\J}S’iﬁj AW oylell Lagumag dcl 3! @a‘jﬂ

sl pelodl e wlaall sda wataiy (duesill Lelise madll igumd uileasSIly Aulinall asbasdl suxs

el AleasSaedl oty Gl Sy Aslnall (olesdl aad L Led Jelatly 2l il J) A8LSYL gl

LY Lagwe Yy cogumll Baga e gl punge £lisT Busladl Al B gylall 355 gl Baga e pad (S algadl

Lz lily medll coum Bogx (de S Sy S35 Cu gund) odiel Alye pe (ol33 Lo 13] Leuaddly 55l5dly G
(Lama eral, 2023; Al-Saleh, 2023)

O Loss alle B3y 300 Ln pms O (5Ses chlal L] 58 5d) e 23 el & el il oo

aclsily 5l e dpumsll J) die JUadl pimll 5332 s 3680 Relim 3 alind] aladl 33 sndl iy S3inn

g @ bl Jole il LeS Cogml) duegi @i 3 Ao ol s @uig ! oimll ol 1) Buua Slisolgey dalizll
{(Fossati eral, 2011) allall dl=dl =¥l § medl yau

oo iyl 3ol Jumd AiSa] ppelall Auboe iy BBl ity medll g pudass 4l (elall By
Gy it cdgll By opally Wil e Az oleaSall casllagl ld SLSAL Gall passs¥) sa9 modll g
Soly Lilzie Gl )5 38l ol SOl mlasadl Jo9y celll A3La) die Spiall Gl Sliose J) pscsni o
(Pagani eral, 2014) s y9la39 Cxzeall (198 Aewla¥ly 1oY1 5 allall 29 s gl Sl (6598 Ay
solie (o 3Bl (e @bl slayl 0sSa dileldieiuely modll 3uBs Bagae) Buwaiydl il a3l usi sleydl day
Tl Ggu Gorm a3l ISy ulmidly lijlly suamlly psuuially gy JSCia poeadly asrnlisnlly ssausall
2ise J] 1LYl zedll Caimy oily Foell cuSAU (MY Iia saag dall GbeSU e %3 ) 1 (e 2LlSII
Lzl § 2gaall yoliall ¢ 345 .(Carson and Edwards, 2009; Anjum eral, 2017; Li er al, 2023) del 5311 pasgay goidl
roball Jlea] (0 %12 (rizlly %20 prug s %68 Jls> (e 2ale¥lg (o al¥ Al Sgtns s « glundo pe JSCha
e Gsizmg Bolas JBT el slay Gotunes sraty gl 38l 055 L Bale (Al-Saleh, 1995; Ficco er al, 2018) aiuall
sl da il Jurey 38l B9las) ausly Bllai e piiug yd5e 9o slaydl old Uiy cdagai AST Wl cilisj

62



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD s — 2025 (2)18 Adlad) cipall Ay al) Adanall

Sligelially 2sliadl BLIY Geima 3 8305 o B8l @ sloydl Geima Bl 384T (ASI) LWl e bl
o2l 0ol nem ¥ 5T sloydl Jle 380l Aaall Bogaell (L8 cllS pag 4ud g o sl lag Adiiglall e sy allg
gl Al cilas it ST bolidg

eS| s2ga )l Ay Cmadl sllac] e Vosue 05809 medll § Slisandl (e Aesame (o cigladl AL
ddxd @ Apenl ASH ol madll 835> ClisSe (o0 (Ssladl (G350 edll 35 Bogm (£93 1d5e dicgiy (nislall
AU 608 cple UKy pedll Cagiims § Beumiadl ulall usl (@ cuislall 598 (o8 Jlills meall (slyall alazzud)
el poliatel po ot gz 3 88 A6lSks atety 46 Blas Juadl mils ) (aiglall e Adle Lud (e Gormy g
medll Ciiog g9 e 13letel S ISy calusy 18 4iSTy il s gl «S=tll 8,2 (Chopf and Scherf, 2021) ¢Lols
- (Filip eral, 2023) Jalsall sda o sudall cdlelazlly J) A3LaYL AUl Ligunsg 2Ll (o lally Acl 53l adsas

A lad! Lo Vo Azl UMY el s Aiudly Bl bla¥ Comy uislall Bag> i
Slasgdl (0685 § Al SN oy Sl o) ousladl Basa 3 Wl Adundl Ll ou oesladl sy o
Jelgall Calises (6,51 &> (e .(Shewry eral, 1992) awli Wgd cnzmall 5989 casgall Jladl Gusadl (y3gd) 23 dye yal)
s @ bl g (Jodzell @ oSy a9 Al Lo Wy Al dadl yuoliall 581559 slill 181559 8,1yl A yuS 2l
Osladl Bog> 3 Slasd geill musge SN Aledl dolsall

Sl wad Cgumll s o slisl meall o pugil § craleladly crmssladl oo BeSU cassladl clisgy @S1A
oo Baeyd wlus g9 (HMW) Giiglall (e adise Guso (109 I3 Aueyd Silusg (o0 058 paegy Slidion oo ke
& Laeabus 01 Y] Bpiue onisladl Sy Jler] @ HMW 2id o) oo 02,1 e padiie Guir 09 I3 (gl
Aegazma (2 (polladl (Gupta eral, 1993) 8,801 usslall &l sy (09S5 M5 (0 ASH (s (0 (2 1)) Ao B9
Ghe Uil 5355 cuslladl ) o lall Aud o0 LS soerld aiild of cnzall a2 930 (e Wogudl 2531 lisg all oy
75 By s (3 sty 1393 (6355 Lo cnlisoall I oiglall mllaims ada culeal] 2o bdl oo . 0tiglal) (ailias
(Edwards er al, 2007) 4 9,llg 4> 93Ulg cluslailly Wl (obiatel e 80l cnzmall mie JU5 (o edld 5us,al)

ol Bgd Ciglall Bl sl 13) Legd dyaet] pserad gl medll (gl Bast Lilida (GI) caisladl Jolas aay
(GI> 80%) 453 i (Gl =30-80%) suu> si (Gl <30%) Hicas cwiglill B3s> OeSas (AACC, 2010) Zipass
igladl Jolan @it Ladg Ailes Auiigy wlisSe e Goixy i) meddl Cirlias Sy .(Oikonomou er al, 2015)
9l 898 Slmarey (gladl Jalas Lasyy « 51 Gany

deiad Led g5 ) Audly aiall  eMlelarl] AL Al (2 dig> 3929 medll Chie A lu] O
Batiall oL I3 3l el 30l cliglelly el 3l adlges aukedl o9 lall oSs Ll sll Jalgall e zedll 339>
Sl Al diesde soe Il edll B35 215 cale JSn gl 8352 pailias S 20l L) @I medll soi (ye
il gt A1l Az sdes lg AleasSTly Aslinall (asbasdl e 2Ly (ras

63



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

S 4 Slaill e oane f9id meddl aedhe e suzs S sy Il Bagdl Jalge usl gl Goima dny
Al-Saleh and Brennan, 2012;) s Wl golaisl (e 3)ually cane,dl pmmg crzall oild cld § Ly g1 dalse e
die piall Gl mull Bismy G Tuegl ud 9 Ao ol Lcgiy oS dai (Zhang er al, 2023
Lgllall Bogedl il Lo 2udid Lalans 3 g0 0985 15l mad (s ol L8 <23 awg .(Sharma eral, 2020)
Sbslally delsil sl Slaluzind arezt layushi G & zeddl Clisl pusiud ouildl crenziad] Jid e
Ay sl Y pusian mull meall Jlez) (o %80 o oy Lo oF JI wlypaazll addy clls ) Loy walizealls
Sty il e glendl aibiasdly Gudully madll (jss Boyby bl Aayky Caially joell Awsll cilisall
(Lancelot er al, 2021) &yall 5,15 dzyag il ddsylog (yzeall

ool Wly el F ULl a5 aeg  Gliad) ¥ Glesal Lo el Bl Bagamy zadll zlu) (de Llaxll uay
Le Gouis eral,) L sl (Sag ¥ Bale & Bu> A48T &bl MW clal2Ys Busaid! 4Ll SlusY sl (g)),2]]
Gl M (3 0, SN ST L ALl 5815019 80581 sl CBlazelly 5yl 2Ll &l 355 (2020
bty 5y ysatll Ll gad Al pe e ilucsd] gute datarg llall eloil auaz (§ medll B9y 7 ) (e Sy ad JSdy
4aa¥! &l ol 2ol SlalaY! calizel 2aglall meall duundl bla¥l yughas o6 Uil (Long eral, 2022) sl
CBlasedly 8ylymell slea) ay o Lkl s Lt yin &1 2L TU sl o oo ot F UL a3 s 3 1l e
(Mamrutha er al, 2020) s ;5kasg medll gaid 1300 ASH

Sy Ao Wb JolgaS gl e Aopa 2Ll Gl sl ¥y Blad! Atz bl Blasl s sy
Jetetll Jaang Aalual) medll il clinel salasy gas (lgmy 8)laelly Blazll (¥ cisg2y medll Lz lus] (e 355 pols
Le Gouis er af, 2020; Mamrutha ) gl ¢Miel dya9 Jibiwdl siey Lguasdly wlbidaell Slall (obately Ggall
Slazly gslyadl sl el il il Lgygl cagizg daswgall sl Jia 3bolie W iid (eral, 2020; Lama er al, 2023
European Environment Agency EEA,) lially sobaid¥ z oY) § 5uS slus § cauds Lo «553% gLl &)la0

(2019

el z ) polazsl J) Bsie Slays 3 4T e lades Ll elgdl 3 damys Lasgie ¢lasy) 05 o A&

Slaadl el 3,8l daddlat Blas oty aletal baxs Ggas zodll z | day .(Zhang eral, 2021) %28 ] bas Ll
cdlats sl Lealy cmeddl e 2ailall agliadl clenll caliel anall @8, 401 (L6 (Ul asg (Asseng eral, 2019)
ousladl s (e gwlal Sy zedll 835> wyuxs @y .(Johansson er al, 2020) 8ouxs Auidgy Bagms ed 3485
Byl Gl dieegiy dneS i Lo Ldle gdlly cnmadl Rgling aubllas oo Jogedly modll 35 3483 3 gllall
e %329 %65 ks (islall Gaixay (il Gsime Jlez] Boly Syl oy dol (Lama eral, 2022) Cilaxlly
s O Uiyl a 99 (Sattar er al, 2020) dpagdall B9 lally a5)lae il Cilazlly @5ldl sla¥! b @ < Jlsad!
(MW) aasdl susadl o3slly (HMW) Jladl Gosadl 03sdl cld aliuigslall Jie colusg Al (e dalizll ¢le)

64



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

(Zhao eral, 2022) duapdall Bglall ae ALl ) sla¥ Cagyls s (3 1055 cralule Ligagly Loleg Ling Lally
Qaseem ) bl L (ayam &1 sl Bg,ls suiy 51,859 Bus (e 2l ol zedll bl 2415 et
Sllead) caliss o (Say cmedll Slbils Lisb & 4883l Lz glaspally 4uad! Sl (er al, 2019

(Rampino eral, 2006) Azl bla¥l o daliell gaddl Jo>lye § Az glaall

e 1SA azgy 10 8Ll Ay ALl Glalill § Aoyall Lzilaie § medll Ael)) 92 plans g585) laig
Slale2Y! d) 2Lyl susludl 5l,mlly CalaztlS sl clalzY) Cagls Sl 3 ogumll Aegill cilamlsll Al
oo ST Blial (o caigal mgleny g 2lasSIly aibinall (aibas! euad 2wyl ;uﬁf 140 e 5,5 cilagally
pehiat) Lresdhe (suag Lesga o B Wl acd Aakate § Aeg)plly 3ydie ¥ o)l I 23LSYL il mod
Asldad alenll

ol @lbog slgs

Cedl 3lge

2LuST) 8ydie =¥ C:’)Tﬁ (1133 sWuST) (Triticum aestivum L) &) b Chie g oliue KPRES I
Az § Akl Cagylall i 02023 - 2022 (#1530 @uosd) sbas (e (1544 3LuST91416 5LusSTy 1470 slusTy 1398
Lvgie ply o Aygae 3 (0LaST) UsLall qal ¥y 28lell Bhlll cluhud el 35,00 Zalaid Zagladl ¢ 53] gy
& SLLIY Coal Bumslss s AiliasSonall Lunlys nusds i <lds o 289 Leb el @lall gl Jins
cosgerel) & gall el Bieally G igundl ey sLuST sl
Lol Eilko
Slieal! pgazes

Slga o odll 33l Lo S (29 p12¥ (e Beusiadl medll Gy ilive adats Gy whlasl sudl U
(ko 20%2) sl Jo¥1 cdliye alasiunly LJSCAT UK Badedl e cogundl (p9 ilgddly (Al a of 2l Aalies
Byly> Ay e Aclu 48 50l (%15 ] JUI o=l a8)d Ladass day gl b 5§ LS (oo 20%71) ildly
American Association of &.@;A\a’\ cyed] @l e Wb couws bl sl Cal (Lgie Azya 20) 18,4l
Hags dixbhe Jleatwl oSl 5,56 Ll vy gl ERTR @3 .(AACC, 2000) 26-95 @3, (AACC) Cereal Chemists
tlyr) B delin/zmed 35 6 Layud dumb d8llayg ol uxS 38 2 Age J) zlixs & 331 z LY Buhlerjunior mill
Age b (0 Al BB 20aS (139 M5 (50 GeBl] sil) Apslall 7 1haad) il Glus Gy dule lylasy]
oxbll Llee e 2xillly Zeeldl Wleadl 33l ) Blawd Sl zhanadl Glag Lad i ccadaudl day zaall
e Lgrll dudd) o s Les

65



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

cgeel] dsbinall ofyLasy!

pz==ll g3 Hectoliter Weight, Type 96007 jL> Jleaiuwls spasll gl LY el 0398 sad i sedl (3ol 1
e S S @M B e 250

Lo a1 039 ol 18 Leag Laddass day Bige S o0 s 200 e 3oyl (e A all (139,08 s AT (59 -2
ilbhwgieS bl Jemady ol ST 3 51,85

&l 5ySe Auy Farinotome de Pohl 3L alaseiwly Ggusdl 29lly 10uds Gy tgueell &5l -3

cgemell AileasII ol Lasy]

(AACC, 2000) 44-A15 8, AACC s bt (585 3a8ull clizad W Somll uds Gy 1 2l -1

dl 3B st Jolie Bae e iy 150 Jiie Aaslyy 381 (e Baumme S Jies Gy 3eBll s -2
B9d Coaidg 348 plyt 50 aluskiuly LYl Gumg Bodms duie) 58 M I3y Sl Hlhdl s Slegaza
L9,Sen 112 Jawdl Lol (LB g,She 265 golall Jaill wilxtd gy «quilzil] Abllas &l)S aiog ao Goladl Szl
i) Al g Jaadly golall Jidl Gsd Al 3Bl (159 @3 @8 338 5 Bul daidl gy

Wang eral,) 4a,,la1 585 Satake Colour Grader PCGA Series 4 5L> alasxiwly 3801 Os) (ulid 62 13801 0s) -3
(2016

(AACC, 2000) 02-02 @3,J1 13 AACC &asykay 38l Asgom iyl 33l b ga -4

AACC 4ays iu> Crude Protein Improved Kjeldahl JalalS & ke susg adl gl juuds 6y 1ol gga=ll -5
(AACC,2000) N x5.7 Js=tll Jolas slazcly cll3g 46-10

A12-38 w3, AACC Ayl comy Oislad] elog calally oo J1 i lal] Zgill Aaadll pu® :cmislal) 24aSy Zps g -6
oo Gl ige Judd Eo> (Perten Glutomatic Chambers 2200 ¢xiglall Jewt 5L> alasiuwls (AACC, 2000)
Al e 3ol aazmty Bl cnig dl ALS Q555 @3 %25 asudguall wyslS Jalma daslgy 2lodll cilusg wlly eLidll
ik W Ly ighadl s Cosmmig (33909 Joidl G498

Joill 89 Al csslall 9

100 X% = ougladl Jds
A pusladl 65 -

Hagberg jL> alasiuly (AACC, 2000) 56-81B @3y AACC dayb crwsey bsawll 08 jLasl gy tbgaull o8, -7
[(Perten Instruments AB, Sweden) Falling Number

(AACC, 2000) 01-08 @3y AACC s,k ouwomy slaydl 3ud &y 1ala )l -8

66



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

gl gl )l
AACC,) 54-21 o3y AACC Zisylo cosmy Bly2 gl lea alaseiul 380l (e Shlasy) copal il gulall -1
onzall 0585 (e sl polatel Aud AN ldaall clede dige JSI plpegnlall cilbalass JM5 (e (2000
S ollall @8 0lg cnzmall Canisg cnmall @l (09
@3y AACC ikt B89 clldg (e gudiusS ¥ jla alazinl daliell 380l olye Lasl Gy 18l e sudins¥) -2
il el Zogliay cnzeall 5,08 ALl ulall clede aly2 g wizusH cllabaies S5 (a9 <(AACC, 2000) 54-10
ozl bollaey L9y J] A8LSYL il (wlaall (nseall dagliag
@las¥! Jul=ill
Jalows yLzs | 6,21 Genstat 12 zoliys aliials Wibas] Llidns 69 50 230 e Jullodll e iyl
e Slaaall o LSD Ssine Byd J81 i lucmy cuad @3 (One way ANOVA ol aluseiwly (ANOVA) bl
correlation Laiuall LY Jobas oud cud LS gy diwe JSI (CV%) cubadl Jolasy (%5 giall Gotus
el ligad 2wy yull wlaall (g Simple

aadldly mld!
il Bluol¥ doleSaunall pasbazll
Lot %0.125 0.05 (0 gl s naeia diad (@1 %0.1 T gyl Sligall 3 aly2¥ 2eud bawgio il

plud | el allasy o2y Lresde e oo e %113 Lawgiany %165 0.5 (y blgddl dud coglys
(1 Jgazmdl) Lo sl @ Blua¥l Slawslge (e Bpme Sligall dulles

5ol e Jus (ol 03601 83L3d (£5ill (3ol sLasl 9o madll Bage caulias @ Baezall dalgall gal o 0]
e Blael Cgemll (£9l (3oll pany (Zhang eral, 2021) @dul (w0 Wle lsial Jany Lo d8lell Solll 2eS
O LT =My Bluad (£9ull (5sdl Jasgin O g aBy duel 3l cluylally duiedl Cagylally el oSl
Jouztl) AlgiSa/aS 82 (£l L3 il o Goinn Bying GLI e 1544 sLusST WM ciBgas waly « UsaSa/aS 80.3
dad agle sliog  UsiSa/aS 78 e (£oill didy i g 9o oW1 Ayl med (8 £ LW (llall Cayliazll LBagy (1
((Lukow, 2006; Manley eral, 2009) Glle 3yaie dusgyull slusT 7 Lodi

Aslnall Bogztl 13 meall CBlual 1ad Al Aols a9 zeddl > U> (e (TKW) A all (139 an
ozl 7z sl Llmy) dlaspe 2aas,l) call (39 oud 0655 lages Lo bl @uall Wl @ cgumll Az glginall
S0 i Aale¥ls o) Aead ] g s¥ Ldy cgumdl ey B9 S dagie 7 bl Aud oY (el
ozl Gdull zlyruly medll g Al uant (£oill (30l HLas¥ Wla| 2kl sda bl gilasly mell
{alfi 4549 40 (yo Ayl oda ‘3 ESy R FAY 8 coglys .(Ponce-Garcia er al, 2017; Wang and Fu, 2020) Lgze
(1 Jgazll) plys 45 il Eu daud Jel1544 5LuST ADL) clmag calpe 41.8 Lawsiay

67



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

Bl sl Sl 3 @l e Aazl 055 ub el Blual o 4 ¥ 039 § sy ¢
gzl @ g ly il @ST39 Goumell e Ll cilidas o8 140 ) B g lall uaid ciusyad ud Lal Hlaely ¥l
RE-PINES VS RLIES RIS

Ao gyl | 11 ed Sy Sliad LileasSounall pasbasll 1 Jouzl!

Gsime  ssime el aliody (£ 0l Boilsds  %oalyal dagall
(%) @ssp B Gl (%) Gas  ("Ja/is) fo= FKIPN BN

159a 104 c 79.0 c 40.0b 80.0a 1.60c 0.11b 1133 sLuST

15.1b 11.1a 95.0a 41.0b 80.7 a 1.50c 0.12b 1398 sLuS|

13.2d 10.5¢ 97.0a 41.0b 79.0a 1.10b 0.11b 1470 sLuS|

13.8¢ 11.1a 94.0 ab 42.0b 80.0a 097b 0.05a 1416 LS|

12.2e 10.7b 91.0b 45.0a 82.0a 0.50a 0.11b 1544 LS|
14.0 10.8 91.20 41.8 80.3 113 0.10 REOMNAY
0.27 0.10 2.06 1.79 2.36 0.22 0.03 L.S.D
1.0 0.5 1.2 2.3 1.6 10.0 16.5 (GRY)

P<0.05 dlias] Vs Goiun e Ligine Bl89y8 3929 pue e axloll sganll 3 ASHLAL 3y Jus *

Aagie sl alasivl Jiadly credll GLAl alasial Bas> (et § Ggo Sole gl Aoslly ai

kg gl Cpzeall el oliael 3oL 2aidle 055 il BBl § 85 paill elid)l st o 3l apivas) A0

iu.g M %91.3 & gyall =¥Mdlg iy Lol bwgie o ual (Araya eral, 2019; Al-Saleh, 2023) ¢ 93l 4

oo Azys el 1470 sLuST A clzmany gedll e aiad &1 slrd) g lgsl BT aluzadl Llags dle dayd
(1 Jgamll) %97 il o Ayl

blad solyd SUI aamll o)) 635 Cu coliaml day 8BS Aeal 13 Kol zedll § gl G ol amy

i, Las Lages caaisy ogumdl 5y e Logumdl eI lanll (o sy LS« yshaall Logw ¥y 233001 Azl lisiST

Al-Saleh,) ariailly cpisedl Cgylal daede ASH %11 S Goamll sy carbiatlly (ol Lixalsl8g Lasises 2618k) ¢y

5yd lasigiasy %11.1d) 410 o =¥l BluaY! 3 cagumll U izl 9l5 aal (1995; Nithya er af, 2011
(1 dgazll) wsly 0l auivatlly ol haels dxdlo Blua! pex 0585 cUdsg %10.8

wlal (g s dazag o(Alisa eral, 2015) Guyas %20-12 ¢ 7ol medll 69, Soima oof Bgyall (e
gl s o B8 £l G sl Sladl (o yad Lapus Vg ALl g latly Sl asl agpall o oS5 ccaiall e
Lwd cmglys ual (Ames er al, 2003) . Gaall Bl a9 Ay Ladls) gy Az g il Buewl Juaey clliSy
eliuo cldhie Gamg Gl day il %14 syl die Loyt %1539 13.0 o Zwgydll S¥3Ladly 3Ll § (g Al
%15.9 diiud Ciady Euo Ao 9yl SMlly Bliusd oy (0 @i ) Gzl Cum o AW 1133 Caniall (8 sl
(1 Jsuzll)

68



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

o=l Ades paibas

Lwas) LT 2y Bligal (e Aagdailly ALl igumd) (oo Uoyas 3 5] 4 sgazmy aguadl cilipe cads
o o Bagrdl Jle 3i8s ) Lexb Gyzg oLail 1S3 LeS caipe JSI @D G (goamll ) Leibo s Gy G Byl
Ly 2,Sully Lalall Ul 28y @il 3AU 24eS M5 (50 Milling Performance cogemll ol 1ol (ulid 6y
(2 Jouzll) 33l 715l

LT Caiiall 38 2.340 y comglys Q1 A ol Ciie S b (e ALl 38U 20 (2) Jgadl sy
d) 1416 3LuST At 38 0.105 cpy gl wad palall AUlseall 48 G 1416 sLuST AL 3534785 1133
0.8105 1133 sluST Caise s 45 0455 oy 2,5l Uil 28 cumglys Loty (1470 sLuST M sl 450180
Calt) Blas 5latiiag 3B SleaS (3 A gyull Blius¥l paz o Ligine ligyd llia il 1416 slusST aie 3 4S
(2 Jouzel!) gmball madll culiaS

Lsd comglyiy H72.7 fly Cam Bl prex § BT dwgyall Bl zlaid! L lawgis oS
Bls| wie Ll 1416 sLusT A b %74 ) 1133 slusST it ol %70 oy 4,Sad) Wladl Gouy 71y
SLuST oo 6ud %84 cn Leasd cimglyig %89 ) 7l dud Lasgio pas) wad (el J) a,Sldl Al

A gyal) Bl (s Dogiae calBgyang 1416 slusST UM gt %915 1133

a9yl | nal zed Mg ligel cliald S8l Slaslgay cpxkall Bl .2 Jouzt!

o zhaid ghaiad bl Ul ok medll iy Al
%yl %gslall  (p) wslall () Al () @Bl () 2yl 3ylall
84 b 70 c 155 ¢ 455 e 2340e 3350e 1133 sLuST
89a 74 a 140 d 600d 2850d 3880d 1398 sLuS|
90a 72b 180 a 770 b 2990 b 4180 b 1470 sLuS|
91a 74 a 105 e 810 a 3478 a 4700 a 1416 sLuS|
90a 73.3 ab 160 b 660 c 2930 ¢ 4000 c 1544 sLuS|
89 72.7 148 659 2917.7 4022 Ja_wj.?.u
1.95 1.08 2.63 9.23 7.09 7.59 L.S.D
1.2 0.8 0.9 0.7 0.1 0.1 (@Y

P<0.05 Aliam| AVs Gyt he gine 9,8 S92 sue e dxlgll sganll § ALl 850 Jus *

Bilias duegi cld ZLadl Lel e %70 380l 7l deud Lpd Solmts &1 7 LadY) Cagiuas Bole (Gym
Bl sl Jaad LS sl alzin e aiiatd Axllo SLuST =¥y alis] s 1 (Dexter er al, 2004)
ool el z ) 3 i gl 3Bl (o Jle 9350 Bazes g 2,8l Alsill 28La) aay 2le 7 ldtal caus
.(Marc, 2017) 4l 4 dadl

69



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

S8l AslasSounall paibazll

oo ASTIN Jzil) (e 31 3Bl 2S cilS o cB3lian ild] 3Bl Zagai of 3Bl e HLas| ol
el e L1 Gl lasgine o LS cduwgyul) lipall Sz %90.6 awsill 3851544 sLusST Ml %99.8
Ca ) aivad] Loy 3l clae il e caddl 5las ! e Lple duazill @uall Juss (%50.4 L)
((Al-Saleh,1995: Vouris eral, 2018) 381 (0 piuall LAl mudl A s wpum=s 3 Lcoleol Slole aay U3

syl basie oS aal . (Czaja er af, 2020) 3301 339> @uidi 3 Lo Sale 3l § slayll (Saime aay
Mo 13y 1470 sLusST Ml %1.099 1416 sLuST Y %1.02 oy desd cmglys E> %1.06 2w gyl ball
O was 38l Ladsie Osd wlays ae I3 38059 bl Ades L 3B (e W) Jiad Lles Bag> e
SLuST Caigall Ays 3.39 1544 sLuST Caiall dmys 1.3 o 793 @l bl Osd o (b po 42p0 2.0 Jagall
(3 Jguxll) 1133

Ao gyl | 71 eed ¥ Slial B8t AleasSaurall Sligall 3 Jouzl!

Lol
a8t a2 g | %ale JI %2 ! %1 x|
Gl s go osl sloyd - - il ys)l ol

20a 33a 1.08a 63.0a 99.3b 1133 sLuST

15b 20b 1.04a 43.0c 99.6 ab 1398 sLuSi

20a 21b 1.09a 49.0b 99.7a 1470 sLuST

1.7 ab 14c 1.02a 496b 99.7a 1416 LS|

19a 13¢ 1.05a 47.5b 99.8a 1544 5LuST
18 2.0 1.06 50.4 99.6 gl
0.20 0.16 0.07 1.49 0.24 L.S.D
5.8 43 33 16 0.1 cv

P<0.05 dlas] Vs Goiun e Ligine Sl89y8 3929 pue e dxloll sganll 3 ASHLAL 3y Jus *

oo 33 Ssime O Audas ABMe 3929 Tlass. sl A2y (e b B3] G slaydl A 155 0 pslall e
Lud glasyld FERY G Al yoliall wlasas as93t (Kim and Flores, 1999; Al-Saleh , 2023) dig) &>ya9 sloy!
LT Caligaly M Slive 3uBs sloy cuudy ) Slaps OF oy @ (g sl Az adyy 3Bl § Aaled!
(Williams eral, 1988) Blle dde (d)lata g W Bag 3801 ot Oglll clomyag sleydl 2o G195 Ayl

Lngard Lagdall @all e dad (@1 1.8 lasogiony A3 2.05 1.5 (Gl Lsgan d2ys basegie cnls
0¥ ugale LLAS 5929 ausy xlall Jd Lgu AleasS o1 AleasS Slpatd madll (oyad sue s Idag 3.3
(3 Jeuztl) (Al-Saleh, 1995; Salman and Copeland, 2007) lipase

Lgine B9yisg %1449 111 o 79l sl 3edal) Gusg ! Goamll glasy) (4) Joaztl o Lasdly o (e
Sy glas¥ 3l (§ dasi,ll Cewddl sda 9279 (%13.0 Lawwgiesg du gyl 2LuST =¥y 1133 sLusT Caie

70



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

&3 Sl jgusell 289 5l Aelat Ladhe (g8 WLy A gyall madll ey Blal paz @ 59! (0 ]!
(4 Jguzll) die Aaigall
Leesd 3 olas J) Ayl § Boaziadly 8pdull LT ¥y Bluad byl cnislad) pauas mlo e
oSy 13 e ey (4 Jouzell) 1398 aIDll %445 1544 UMull %26y cmglys By %327 6,08 lowgioss
S Llezmo 3 Tuz Buir Lol 2SIl 2 bl (e Alyll o § Lple Jgiaddl 6y 31 o)) oiglal) o eueds
iz Gwisle Gaima 33 %3528 G Lag Adlle Gusle L medll § %35 e i G oyl iglall AeS la
on (Williams er al, 1988) . qwislall $simll Cicais 5d %20 (o J3ly sisle ol lowsia %279 20 o Lag
Ovislall Soima (pe Bpe 2.8 s> (29 sl Loliatel (de Guud Anl 8yudy piety zedll (niske ol (1988) Pomeranz
%1519 %9.5 (y lieall § Bladl (uighall e cmglyd s 7 Liliwd¥] lda ae dadlgie mldl ciel> i) (Ll

115 sylude asgiass

4w gyl | p5dl med ¥y ligal 348 (Wigleg (igpm paibas 4 Jouxll

Loaullpdy,  Jolas craglall craslall 9y V
b %ot gl %Lt %o I % 3431 PPN IIETVN
369 d 48.0d 11.5b 33.0b 14.4a 1133 sLuST
438 ¢ 56.1¢ 151a 441a 142a 1398 sLuSi
495 b 54.5¢ 11.3b 321b 12.6b 1470 sLuSi
444 ¢ 87.0a 103 ¢ 285¢c 12.6b 1416 sLuSi
545a 77.7b 9.5d 26.0d MAc 1544 sLuST
458 64.7 11.5 32.7 13.0 Lougall
8.3 3.0 0.45 114 0.15 LS.D
1.0 2.4 2.1 1.9 0.6 (@Y,

P<0.05 dlias] AIVs Goiun e Ligine Bl89y8 3929 pue e axlgll sganll 3 ASHLAL )oY Jus *

Al %87 9 1133 sLusST aiall %48y cumglys U8 cnigladl Jalas @b o Adldl dlyul) il oy la
Agd ) Buuz oLuST Wy Cilisd zadll cnigle of bl sda oy (4 Jsazll) %64.7 5)lade tasigiess 1416
5 Ll med 83lian Bagzms 3485 7] (o SLusST Cilial (o @8l smiin (Satiwe Mlel 35Sl wlud! J) el
Agllall sl ¢ 1ol
ol aaail sLid 5rand @nle¥! LLadll 8oL J el Ash,l Lasbias day cugedl (oyaT (635
Lgaadl 03) 055 of cam Baley bl pdl gamms Auegi (o 5,58 Jam ale @il gl bogaw o) ,iln JUlbs
Lali ﬁ_l}fﬁ(\ Llas o8 aal (Al-Saleh, 1995; He er al, 2019) alsally ezl dim 35 Jaay (N 20l 250 390y
o bsdadl 03y 7915 Co (4 Jouzl) gyl zedll Blusl 28K § Ladzis wliyall 3485 § O-amylase il
liag (2l 458 lasigiasg «15445LuST Cliall madll UM § 26l5 5455 1133 2LusT 515l mad Caino i 200 369

71



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

WIS ) zloy 13 2adle i bladll e 2oual] wudll sda dady obasdl puge sl sl cilar e Ju

Aclgil

G8dl dz sl | Jailiasll
Blegilall g5 alazxiwl G pdl zed oo oluST Cilisl 3B drsde )l atbazdl dul
iiall %58.8 Cns zolyis %62 il tu ((aaiye sloll BB (olatal lawsie 08 (69 5 clouzll) o)t s uirulYly
Livgie o wal sl 380 degai () el (oliatel deud glasy)) grads (1398 sLusT &l %645 1133 sLusT
iz Jle o3, sa9 35055 6 Al 1398 WDl Aizmal 058l (05 Lol (Blicn Layd dad (29 Aaghs 4.3 Cazall 0555 (a3
Ciigal 3 o zls AaE 3.8 Cumall Bl ) laste O wal ALl s ) 1ax Sineie caisle Ruegi (e g
25 prdiat) Ladlag Adle Guisle Bogx e cUd Jusg (1470 sLuST pill zed A s 45,85 4.4 1133 slusT
cresz 529 (BU) sk 1 Bumg 61 Onzmall cias 42y awsio iy Otineto 2uesis T Silisolyay 2alisll delssly

(5 Jsazll) 56.5 5508 Lasigias 6239 51 o Gresysllall @ud cmglyd LS s pall skl 7 Le8Y agkll Jusl

Jb.ﬁ}i.p‘.é.” fa‘.\.’::‘ia.ab a9yl | nad @5 Mg Bl YR @ﬂxﬂ‘ ool e E‘Lb .5 Jeul!

£ (BU) ) ) (%) oLl gl 3l

52.0bc 59.7b 3.0b 39c 58.8 b 1133 sLuST

62.3a 59.0b 32b 6.0a 64.0a 1398 sLuSi

55.0b 59.0b 44a 44b 62.1a 1470 sLuSi

51.0c 68.3a 41a 4.2 bc 62.0a 1416 sLuST

62.3a 58.7b 41a 3.0d 62.7 a 1544 sLuST
56.5 61.0 3.8 4.3 62.0 Jasgid
24 3.3 0.28 0.2 15 LS.D
2.2 29 4.0 2.3 13 cv

P<0.05 dlias] Vs Goiun e Ligine Sl89y8 3929 pue e axloll sganll 3 ASHLAL 3y Jus *

On Siydd Eos A gyudl BluaYl Gu cnzmall dubollas Aagat Ll Lgine LB 9y8 3929 (6) Jod! yla

137.5 Lawsias Lam Losd Logine iligyd 3529 ae 1398 sLusST A @ls 162 ) 1416 slusST ANl @ls 121.7
14705LuST UM o) BU 322 oy blybgudinsS¥ HLas! clyal wie aid) crmall daglie biwgio cnls LS (e
Al o) BU428 wil) wlaall Aoglall ity (BU 342 6,08 Aaglie awgiony 1544 sluST 25 gl BU408
1133 5LuST Ciio gl 2o 77 (alaall 850811 i€y 20 63 Llawsio oS wdd cuzmall 5,08t 4wl Wi L1544 sLuST

A gyl Slall oy Bgias ilBgyd 399

72



The Arab Journal for Arid Environments 18(2) 2025 - ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

B £ guudiuns Y1 ?‘.\a‘i_wb gyl | nal zed ¥y dligsl b 3\.5;-3.'3.:).” = resl e‘\.‘h 6 Jouxl!

Cnzall §yud il 3, elaall daglall  addl Agglaa ublatl V
() - (BU) il (BU) (o) adlHell kel
77 a 35a 333 ¢ 331b 1317 ¢ 1133 sLuST
73b 21e 377b 326 bc 162.0a 1398 sLuSi
57d 2.4d 343 ¢ 322¢ 141.0b 1470 sLuSi
46 e 27¢ 329¢ 325 bc 121.7d 1416 sLuSi
62c 3.2b 428 a 408 a 131.0¢c 1544 sLuSi
63 2.8 362 342 137.5 ougall
1.6 0.2 9.6 4.4 2.2 L.S.D
13 32 1.4 0.7 0.9 (@Y,

P<0.05 Aslias) s Goiue e Logine SlBgyd 3529 pue e dx sl sgandl § ASHLALN (8,55 Jus *
T gyl ailaall Lilsy clEde

Aaglalls (r=0.858) cnzall deglis ae (£5dl (sl | blsyl 3529 (7 Joudl) Lol cdlalas Juloes ylay
aad A all (3gs Blaty Lewd Wl o(r=0.778) A all (1399 (1=0.705) (S ey ssllall @ud po UiSy (r=0.879)slasll
Aaglall aay (r=0.905) cumall Aeglie pe bl blayly (r=-0.566) bladl cnislill ae 4) gl bl s oS
aisd O LS (=0.707) oslall Judss (r=0.516) cnmall 4sslidy (1=0.524) rasssllall dasd ang (r=0.815) slaall
byl isladl aeg (r=-0.894) 38l (e any (1=-0.832) zedl ol Goixll ae gl blg)l a4 all
@l bl s o LS (r=0.707) oigladl Juls ae Uolzms) LLas¥! o (r=-0.566) alxdl oisladly (r=-0.588)
(r=-0.378) s3lag (r=-0.778) sl 019 ao du> all (3]

Cnzall aslds (r=0.857) slll 38l Loliatal (o Sy medll g Lol iy bzl bLSl uzg LS

B3 909 (r=0.563) zedll Oisy o S e Aosllell ] bolisyl 2UiS (r=0.602) cmeall 5,35 (=0.662)

glasy wile medll g @ Lyslldl Ad glasyl o J) I3 sgay9 «(r=0.736) 33l 05t e Lyl cUliSy (r=0.402)
[(Al-Saleh and Brennan, 2012) 8.1 0gd (de cldSe cmall 4wl 8,08 (e Blm] 1350 gy Led (ol dud

il pe cUiSy (1=0.645) die il cazall 8yu8y medll duig all Sormll ar bolis) 5929 Luelydl il

2o el ol Sormll (ol Lyl ey (=889) (gima g 4asilids (r=0.525) 4S5 (05 aag (r=0.309)

Lobml Lo @il Goimll Llgl o azs colally Cboyl csladl ) &y Lol (r=-0.809) cpmall ans

(r=0.975) $gine byl medll cigy 33bs Gl Guignl Sorell wilis clliSy (Jsxdl e r=0.626 r=0.645)

{(Gortner and Sharp, 2002) &a;lul culushyudl 4l Lo ao 33195 I dag

73



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD Jasi — 2025 (2)18 Adlad) cilisll 4y o) Alaal)

el a3 e LT Bligoly ¥ § A gyull Slinall o bolay¥l Glidle mlss .7 Jouzd!

";jf ol sl 2wl et Zzharal | glacal ‘;ﬁ IR 12:20 ::}"'ﬁ:
0632 0715 0410 0323 0698  0802-  0513- 0645 0602 0364 0199 Byl
0.728- 0.445- 0.111- 0.131- 0.450 0.164 0.136 0.634- 0.098- 0.905 0.858 doglall
0464 0140 0110  0521- 0066- 0033 0205 0309 0322 0304 0010  ablall
0254- 0386 0140 0670- 0420 0260 0446  0318- 0329 0524 0705  hesls
0.088- 0.352- 0.664- 0.031 0.146 0.365 0.381 0.015- 0.148 0.011- 0.212- Gl
0827- 0691- 0025- 0395 0827 0794 035 0889 0662 0516 0128 aslall
0.668 0.132 0.175- 0.449- 0.166- 0.049 0.331 0.525 0.381 0.583- 0.312- ujs.'i.”
0333 0756 049- 099 0757 0785 0888  0459- 0857 0428 0333  elaieyl
0.903- 0.780- 0.075- 0.625- 0912 0.738 0.479 0.959- 0.617 0.830 0.418 beis PéJ
0607- 0845 0772- 0346- 0684 0703 0676 0614 0358 0707 0407  §.Jus
0747 0305 0037- 0330- 0329- 0191- 0156 0626 0155  0566- 0141-  cilxll ¢
0764 0339 0005 0300- 0358 0222~ 0120 0645 0129 0588 0158 ol §

. 0775 0470 0349  0843-  0673- 0373 0975 0402 0894 0421 s.csn

i . 065 0764 0947- 0934 0873 0798 0736 0778 0433 Gl

: i : 0469 0338  0512- 0818  0110- 0310- 0378  0447-  slell

: : : _ 0779 0816 0882- 0484 0895 0409- 0270- 2 e

: i : i : 0946 0751  0909- 0813 0756 0312 1wl

§ ) . - - - 0845  0759- 0909 0552  0.108 2¢ |yl
) ) : ; . - - 0429- 0773 0480  0.362 1z il
§ _ i - - . - - 0563  0832-  0.320- B g
) ) § ; - - - . - 0257  0.111- EAIN
§ _ i ; - - - - - - 0.778 4> 1000

A gyl clasall g bl clédle @il .7 Jguzll 2o
5 s ol onsle

Roslill bl ghenglls caaall aslall oSl pelaryt | T2 ot | ole L

0.105 0.547 0.335 0.718-  0.848  0.253 0.272- 0.460- 0.778- 0.556 0.577 8yual
0.247- 0.573 0.311- 0232 0.677- 0.168 0.672 0.407 0.522- 0.532- daglall
0.632 0.588- 0.836- 0.813 0.539 0.046- 0.571- 0.908 0.905 ablall
0.621-  0.050- 0.198 0.712 0.560 0.018- 0.343 0.328 Sresgllo
0.247  0.045- 0.052- 0.202- 0.694 0.308- 0.324- dall
0.392 0.340 0.778 0.554 0.608- 0.622- aslad!
0.451 0.369- 0.384- 0.941 0.934 eS|

0610 0344 0352 0321  selawd
0474  0417-  0436-  lgawll o3

0567-  0.596-  casgladl s

0.999 Sl

‘_Jlj_ﬂ\ e %195 dilbos| UV Geius e giao Boyall
Bl raglall ialell & femigladl (s tonigdadl s tmadll (aigp 1B g (@B (g 1y g fomisldl Juds iossladl o

zh3d) e 8505 oof J) <U5 sgai9 (r=0.873) dist dzys an ol iy 38l 7 kil dud o)l

(r=0.818) 4ud sl | A liSy digd Ays (oo iy Las FAU e caads &) Baladl il ol 2aLEY 2l (4 s
(r=0.331) onzeadl 0555 (303 o NSy (r=0.888) 381 (oliaisly 7 it Lud o Lalxy) bls, Jua of LS
LS ((r=0.798) 4sd (il Lwd po Glmy) 331 0s) Loyl S (Al Saleh, 1995) &ayles ciluslys ae 38153, 1iag

74



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

Sba 05 of awhll (e 4l .(Hidalgo eral, 2014) (1=0.656) 448 sleyd! Acudy 33l O (ol bLsyl g
& blaYl alddle mln 45y bal Lo liag cladly cubs Il casslall Zewd o 55l med § (r=0.999) Glhae lm) Lol
onzmall 0S5 ey (r=0.908) Aubsllall (o S ae Glomy) Ll cniglall 2ewd Loyl mladl ylas LS ((7) Joax)
45)ud ae cnzall 46l eyl (Hare, 2017; Al-Saleh, 2023) &aylu ugae clalys ae mliad) sia ezadss «(r=0.941)
S diagay (1=-0.718) tumall 5,089 (1=-0.506) (wlaall Zoglall oo JS A8Me miludl iy «lm] JSig (1=0.848)

LelS s Gelee blay o

Slo gilly ol Lidiw]

Sl LY

LT Caigall e Luany Gsasy aaiie (£oill 03l O o Aslinall Liliws 3 e 8ydall slusST oD oy lal -
Sl Bl e 1544 5LusT A cudgas uad s call ¢sd ) 2l Lol 35lies Aue s ilivay ety g1 1133
deiall Canall e goine S cBgaty Adlall &oslldly 8y dull slusST ¥ Sijed 1133 Canall e LSy
G 1133 5Lt Caiall § o9 ) A Solets @ LSy Jladl (a9 ) ol UMl sa Sinady LeS 1133
Adle duegiy Lws Slasolgasg 1l £lesl W8S 7 LY Laidle Llazy Las %15.9

(el ) Lrdls) aay o 2,8l ALl guy Flgws Anaiie dugyull sluST C¥ 3 7 L) coud i wal -
BT 38l slesy Gsly et illawsio il LS %70 dalldly 1133 Carall 7 lsiwl L Lawe @gleig
bl laolsl ALl ulall plasy 1133 Caiall 0uf ao S ISy ooplatsy dadasie slusT ¥

@b 14 cbsaudl @8 glas)) duwgyull zeall Mg 1133 slusST Caial 380 AslasSounall (asbasl) iy -
caladly o)l cnsslall s M5 (0 43529 3BI gy £yl Lamsl LS sl g lsil 20K ayiimrl 10 Ao
onislall didag

1133 Caall e Labans (oyld &1 & gyull ¥l 28180 daslidy camall 055 (e gLy | alpeginylall mili yodas -
2o oolanmy (s gyull ML 288 gl ale Sy B e Byady Aaglieg Bubllas alyeg it wS¥ wls cas LS
A5yady cnzmall 1l laall Aoglall § 1398 ALl Sijnady 1133 Carpall

bl cilisolsll ae A Al O399 Laedlady (£510) L3 cosumll duio ) Goazll A8Me Ll cMlalas iy -
Aelgil A, ainall il Baga Jllg 45089 diagling cnmall 4old Cam (o Budy S 2U3g Lo pigall cnmall

Sl g

Bilias Auess ilisolss o 4y pieis W 14165 14709 1398 sLuST el mod (ye 8yl slusST =¥ slazely gy -

Al Bglally cilamlall sia il quwge S Bydul) SluST ¥y Bliad duegill clawmlsll @udny il -
el cdlalally SlslaYls

75



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD s — 2025 (2)18 Adlad) cipall Ay al) Adanall

dddy ,S..w"'

et Cogumeld 4 sgally ((oLuST) Alall galy¥lg 2Ll Bhlill clulyud Gyall 58 0ald qpandl (S dagi
G dl b § cealu (J lpddly SLIKeY

ezl

- AACC. 2000. Approved Methods of the AACC, 10th edn. Methods 44-15A, 08-01, 46-10, 38-12A, 54-21,
54-10. St Paul, MN. AACC.

- AACC. 2010. Approved Methods of the American Association of Cereal Chemists. AACCI Method 26-
95.01, 38-12.02, 44-15.02, 46-10.01 and 55-10.01. Approved Methods of Analyses 11th Edition, The
Association: St. Paul, MN.

- Alisa-N. Sieber, Tobias Wiirschum, and Friedrich H. Longin. 2015. Vitreosity, its stability and relationship
to protein content in durum wheat. Journal of Cereal Science, Volume 61,2015, Pages 71-77.

- AL-Saleh Abboud. 1995. Cereal technology. Aleppo University Publication. Pp13-37.

- Al-Saleh, A., Marion, D., and Gallant, D. ). 1986. Microstructure of mealy and vitreous wheat endosperms
(Triticum durum L.) with special emphasis on location and polymorphic behavior of lipids, Food
Microstructure., 5, 131.

- Al-Saleh and C. S. Brennan. 2012. Bread wheat quality: some physical, chemical and rheological
characteristics of Syrian and English bread wheat samples, Foods, vol. 1, pp. 3-17.

- Al-Saleh Abboud. 2023. Study of the physicochemical and rheological properties of some Acsad bread
and durum wheat cultivars grown under rainfed conditions. The Arab Journal for Arid Environments,
Acsad.Vol.16 (3) pp 101-116.

- Ames N.P,, Clarke ].M., Dexter J.E,, Woods S.M,, Selles F.and B. Marchylo. 2003. Effects of nitrogen
fertilizer on protein quantity and gluten strength parameters in durum wheat (7riticum turgidum L.
var. durum) cultivars of variable gluten strength. Cereal Chem., 80,113-243.

- Anjum, S., Xie, X.-y., Wang, L.-c., Saleem, M., Man, C,, and Lei, W. 2011. Morphological, physiological and
biochemical responses of plants to drought stress. Afr. |. Agric. Res. 6, 2026-2032.

- Arya, S., Sadawarte, P., and Ashish, W. 2015. Importance of damaged starch in bakery products-a
review. Starch, 7,2019.

- Asseng S, Martre P, Maiorano A, Rétter R. P, O'leary G. ] and Fitzgerald G.J. 2019. Climate change impact
and adaptation for wheat protein. Glob. Change Biol. 25 (1), 155-173.

76



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

- Carson, G.R.; Edwards, N.M. 2009. Criteria of Wheat and Flour Quality. In WHEAT: Chemistry and
Technology, American Association of Cereal Chemists: St Paul, MN, USA; pp. 97-118,
doi:10.1094/9781891127557.004.

- Chopf, Marina, and Katharina Anne Scherf. 2021. Water absorption capacity determines the functionality
of vital gluten related to specific bread volume. Foods 10, no. (2): 228.

- Czaja, Tomasz, Aldona Sobota, and Roman Szostak. 2020. Quantification of ash and moisture in wheat
flour by Raman spectroscopy. Foods9, no. 3: 280.

- Dexter, ). E.,, Doust, M. A,, Raciti, C. N., Lombardo, G. M., Clarke, F.R., Clarke, ]. M., and D. W Hatcher. 2004.
Effect of durum wheat ( 7riticum turgidum L. var. durum) semolina extraction rate on semolina refinement,
strength indicators and pasta properties. Canadian journal of plant science, 84(4), 1001-1013.

- EEA (European Environment Agency). 2019. Climate change adaptation in the agriculture sector in
Europe. EEA Report No 4/2019. Copenhagen, Denmark.

- FAO. 2010. The State of food insecurity in the world-addressing food insecurity in protracted crises. Food
and Agriculture Organization of the United Nations, Rome, ltaly.

- FAO. 2021. FAOSTAT statistical database. Available at: https://search.library.wisc.edu/ catalog/
999890171702121.

- FAO. 2023. World Food and Agriculture - Statistical Yearbook 2023. Rome.

- Ficco, D. B., Beleggia, R., Pecorella, I, Giovanniello, V., Frenda, A. S., and Vita, P. D. 2020. Relationship
between seed morphological traits and ash and mineral distribution along the kernel using debranning
in durum wheats from different geographic sites. Foods, 9(11), 1523.

- Filip, E., Woronko, K., Stepien, E., and Czarniecka, N. 2023. An overview of factors affecting the functional
quality of common wheat (Triticum aestivum L.). International journal of molecular sciences, 24(8), 7524.

- Fossati D., Brabant, C., and Kleijer, G. 2011. Yield, protein content, bread making quality and market
requirements of wheat (pp. 179-182).

- Hare, R. 2017. Durum wheat: Grain-quality characteristics and management of quality requirements. In
C. Wrigley, I. Batey, and D. Miskelly (Eds.), Cereal grains: Assessing and managing quality. Elsevier Ltd.
Second edition, pp. 135-151.

- He, Y, Lin, Y. L, Chen, C, Tsai, M. H,, and Lin, A. H. M. 2019. Impacts of starch and the interactions
between starch and other macromolecules on wheat falling number. Comprehensive Reviews in Food
Science and Food Safety, 18(3), 641-654.

- Hidalgo, A., Fongaro, L., and Brandolini, A. 2014. Wheat flour granulometry determines colour

perception. Food Research International, 64, 363-370.

77



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

- Gortner, R. A, and Sharp, P. F. 2002. The Physico-Chemical Properties of Strong and Weak Flours. Ill. The
Journal of Physical Chemistry, 27(5), 481-493.

- Gupta RB, Khan K, MacRitchie F. 1993. Biochemical basis of flour properties in bread wheats. I. Effects of
variation in the quantity and size distribution of polymeric protein. ] Cereal Sci. Jul; 18:23-41.

- Johansson, E., Branlard, G., Cuniberti, M., Flagella, Z., Hiisken, A., Nurit, E., et al. 2020. Genotypic and
environmental effects on wheat technological and nutritional quality, in Wheat quality for improving
processing and human health (Springer), 171- 204.

- Khalid A, Hameed A and Tahir MF. 2023. Wheat quality: A review on chemical composition, nutritional
attributes, grain anatomy, types, classification, and function of seed storage proteins in bread making
quality. Front. Nutr. 10:1053196.

- Lama, S., Vallenback, P., Hall, S. A., Kuzmenkova, M., and Kuktaite, R. 2022. Prolonged heat and drought
versus cool climate on the Swedish spring wheat breeding lines: impact on the gluten protein quality and
grain microstructure. Food Energy Secur. 11 (2), 1-17.

- LamaS, Leiva F, Vallenback P, Chawade A and Kuktaite R. 2023 Impacts of heat, drought, and combined
heat-drought stress on yield, phenotypic traits, and gluten protein traits: capturing stability of spring
wheat in excessive environments. Front. Plant Sci. 14: 1179701.

- Lancelot, E,, Fontaine, J., Grua-Priol, J., and Le-Bail, A. 2021. Effect of long-term storage conditions on
wheat flour and bread baking properties. Food Chemistry, 346,128902.

- Le Gouis, J., Oury, F.-X., and Charmet, G. 2020. How changes in climate and agricultural practices
influenced wheat production in Western Europe. J. Cereal Sci. 93, 102960.

- Li, J., Liu, C., Yin, Y., Sun, X,, and Wu, J. 2023. Characterization of ash content in wheat flour using data
fusion. Infrared Physics and Technology, 133, 104792.

- Long, X. X,,Ju,H., Wang, ). D., Gong, S. H.,and Li, G. Y. 2022. Impact of climate change on wheat yield and
quality in the Yellow River Basin under RCP8. 5 during 2020—2050. Advances in Climate Change
Research, 13(3), 397-407.

- Lukow, O. M. 2006. Wheat flour classification. Bakery Products: Science and Technology, 69-86.

- Mamrutha, H. M,, Rinki, K., Venkatesh, K., Gopalareddy, K., Khan, H., Mishra, C. N.,. .. and Singh, G. P.
2020. Impact of high night temperature stress on different growth stages of wheat. Plant Physiology
Reports, 25,707-715.

- Mamrutha, H. M., Khobra, R, Sendhil, R, Munijal, R,, Sai Prasad, S. V., Biradar, S., et al. 2020. Developing
stress intensity index and prioritizing hotspot locations for screening wheat genotypes under climate

change scenario. Ecol. Indic. 118, 106714. doi: 10.1016/j.ecolind.2020.106714

78



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

- Manley, M.G., Engelbrecht, M.L., Williams, P.C. and Kidd, M. 2009. Assessment of variance in the
measurement of hectoliter mass of wheat, using equipment from different grain producing and exporting
countries. Biosystems Engineering, 103(2), 176-186.

- Marc P. McRae. 2017. Health Benefits of Dietary Whole Grains: An Umbrella Review of Meta-Analyses
Journal of Chiropractic Medicine, Vol.16 (1)10-18.

- Nithya U, Chelladurai V., Jayas D.S and N.D.G White. 2011. Safe storage guidelines for durum wheat,
Journal of Stored Products Research, Vol.47(4)328-333

- Oikonomou N. A, Bakalis S., Rahman M. S. and M. K. Krokida. 2015. Gluten Index for Wheat Products:
Main Variables in Affecting the Value and Nonlinear Regression Model, International Journal of Food
Properties, 18:1, 1-11.

- Pagani,M. A, Marti, A.,and Bottega, G. 2014. Wheat milling and flour quality evaluation. Bakery products
science and technology, 17-53.

- Patil, R. M., Oak, M. D., Tamhankar, S. A, and Rao, V. S. 2009. Molecular mapping of QTLs for gluten
strength as measured by sedimentation volume and mixograph in durum wheat. 7riticum turgidum L.
ssp durum). ). Cereal Sci. 49 (3), 378-386.

- Payne, P.1.1983. Breeding for protein quantity and protein quality in seed crops, in Seed proteins. Annual
proceedings of the phytochemical society of Europe held at Versailles, September 1981. 223-253.

- Payne, P.1. 1987. Genetics of wheat storage proteins and the effect of allelic variation on bread-making
quality. Plant Physiol. 38, 13.

- Pomeranz, Y. 1988 Wheat chemistry and technology (3rd ed.) St. Paul: AACC.

- Ponce-Garcia, N., Ramirez-Wong, B., Escalante-Aburto, A, Torres-Chavez, P. |, and Serna-Saldivar, S. O.
2017. Grading factors of wheat kernels based on their physical properties. Wheat improvement,
management and utilization, 275.

- Prasad, M., Kumar, N., Kulwal, P, Réder, M., Balyan, H. and Dhaliwal, H. 2003. QTL analysis for grain
protein content using SSR markers and validation studies using NILs in bread wheat. Theor. Appl. Genet.
106 (4), 659-667.

- Qaseem, M. F., Qureshi, R, and Shaheen, H. 2019. Effects of pre-anthesis drought, heat and their
combination on the growth, yield and physiology of diverse wheat ( 7riticum aestivum L.) genotypes
varying in sensitivity to heat and drought stress. Sci. Rep. 9 (1), 6955.

- Rampino, P, Pataleo, S., Gerardi, C,, Mita, G., and Perrotta, C. 2006. Drought stress response in wheat:

physiological and molecular analysis of resistant and sensitive genotypes. Plant Cell Environ. 29 (12),

2143-2152.

79



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD SLasi — 2025 (2)18 A8lal) cilinll 4y ) Aaal)

- Salman, H., and Copeland, L. 2007. Effect of storage on fat acidity and pasting characteristics of wheat
flour. Cereal Chemistry, 84(6), 600-606.

- Sattar, A, Sher, A, ljaz, M., Ullah, M., Ahmad, N., and Umar, U. U.-D. 2020. Individual and combined effect
of terminal drought and heat stress on allometric growth, grain yield and quality of bread wheat. Pak. ).
Bot. 52(2), 405-412.

- Sharma, A, Garg, S., Sheikh, 1., Vyas, P., and Dhaliwal, H. S. 2020. Effect of wheat grain protein
composition on end-use quality. Journal of Food Science and Technology, 57, 2771-2785.

- Shewry PR, Halford NG, Tatham AS. 1992. High-molecular weight subunits of wheat glutenin. ] Cereal
Sci. Mar; 15:105-120.

- Shewry, P.R. 2009. Wheat. J. Exp. Bot. 60, 1537-1553.

- Shewry, Peter R., and Hey S. ). 2015. The contribution of wheat to human diet and health. Food Energy
Secur. 4 (3), 178-202.

- Shiferaw, B. 2013. Crops that feed the world 10. Past successes and future challenges to the role played
by wheat in global food security. Food Sec.5,291-317.

- Vouris, D. G., Lazaridou, A, Mandala, I. G., and Biliaderis, C. G. 2018. Wheat bread quality attributes using
jet milling flour fractions. LWT, 92, 540-547.

- Wang, H., Liu, C. and Wen, J. 2016. Comparison of unheated and heated bran on flour quality: Effects of
particle size and addition levels. Journal of Food Processing and Preservation, 41, e12992.

- Wang, K;; Fu, B.X. 2020. Inter-Relationships between Test Weight, Thousand-Kernel Weight, Kernel Size
Distribution and Their Effects on Durum Wheat Milling, Semolina Composition and Pasta Processing
Quality. Foods, 9,1308.

- WHO. 2018. Accelerating the end of hunger and malnutrition global event. Bangkok, Thailand: WHO.
Available at: https://www.who.int/news-room/events/detail/2018/11/29/ default-calendar/accelerating-
the-end-of-hunger-and-malnutrition-global-event.

- Williams, F, ] El-Haramein, N Hani and R Safouh. 1988. Crop quality evaluation methods and
guidelines. Crop quality evaluation methods and guidelines. 14, Ed. 2.

- Yazar, G. 2023 Wheat Flour Quality Assessment by Fundamental Non-Linear Rheological Methods: A
Critical Review. Foods, 12, 3353.

- Zhang, C,, Zheng, B., and He, Y. 2021. Improving grain yield via promotion of kernel weight in high
yielding winter wheat genotypes. Biology, 71(1), 42.

80



The Arab Journal for Arid Environments 18(2) 2025 — ACSAD s — 2025 (2)18 Adlad) cipall Ay al) Adanall

- Zhang-Biehn, S., Fritz, A. K, Zhang, G., Evers, B., Regan, R, and Poland, ]. 2021. Accelerating wheat
breeding for end-use quality through association mapping and multivariate genomic prediction. Plant

Genome 14 (3), e20164.

- Zhang, H., Liy, S., Feng, X,, Ren, F., and Wang, J. 2023. Effect of hydrocolloids on gluten proteins, dough,
and flour products: A review. Food Research International, 164,112292.

- Zhao, K,, Tao, Y., Liu, M,, Yang, D., Zhu, M., Ding, J., et al. 2022. Does temporary heat stress or low
temperature stress similarly affect yield, starch, and protein of winter wheat grain during grain filling? .

Cereal Sci. 103, 1-10.

N° Ref: 1179

81



