


ALECSO

polel tyysell Lin I

42 aaes 20 ala Wouw oo

pod iy
jaci 3q 2000 3.1.Uqqunll ol
uiug)aql aiw 2aa0 .| . ppail i)

Sl gads|
collw Oll.|

pono
©)ualigan . p



dralell dinlll
o 338 e S
daszw Al ja=dl 8.0
M e o]
29y plas s
oSl Ol o]

0L 89 o.]

Aadaiall ylai dgny le 55 mally i Y a5 WG T 6 ) siall SISV 61 Y1 )
LAJMAQ!B)U‘X\L)E&J\ASJ;\C yuﬂm‘ Jjaj\ \&@JJJ\AM\JC&A&;

o slall 4y el dlaal :Aaladl DL al)
D S S ) siall (216 ) 71 948 668 :SWl(+216 ) 70 013 900 il
llef.slama@gmail.com
o slall 5 Z8IGH 5 Ay jill Ay yall Aalaial)
- 1120 .« .ua o4is8 1000 Alal) Lalull

polsl) &yl Al

ISSN 0330-700X

polal) g ABLEEY g Ay Ul Ay o) daliial) Aaghaa

daliiall A3 gina ol g skl (3 98a aran




Wc dF T Mmbc B IOF
5 o1 Jj
6 SH] 2N
7 FKCNZF
QKOF b OT
35 Allelopathic Effects of Aqueous Extracts of Mesquite on Two Arid Plant
Species
Areej A. Al Musalami Hassan A. AlReasi
59 Uy HEP RRLL Y4 byt riRE) EEROTh: TuyR JIBH BT HORAHSH FHpGRs 8RO
wB F
pONy RIOF CrjB e? KHK U332 3Kfls .p
87 OMFTr x whiFppOUdQF H:3 WF mL, O HOF
PF I bIPWCyrbr Bl k F Oty K3 Ayt pF 3kl ¢
100 WOt Ot KOF w31 ®O1 brrl wtOLlj OF A
Wy
MF BCY Cyl p
111 Recent Advances in Arabic TexClassification: A Survey on the Use of
Convolutional Neural Networks (CNNSs)
Khal ed-aBAbtdder S OAUmaDl LA
134 UOoONr OF 3 wTfFtTOF W31 9YF g
wbl} T O3
c YF JOOF B cxXxfFlfc 0217 cyy 3O nYlTH
147 b CNto
148 (wecwmOIr IOF wB F Cod FukGr »kepxtF FOF GBBFOF/IF OR

G+ j-B> e ypl.cY CIHOF 3




Al dals

£ i Sl La il dgalal) ) jghail) 4u8) ga ) LglaS) M Aabiial)
O Ll g BelS 48] Apalat) gal) Ciaual 288 (5 paY) 45 pdal) 8 La puad
dua (Jlaad) 13 L“,A Jadl g Lald )99 dalaial)l caalig slalall g o) il Chgha
Gall destall Clawegall g JSLgd) Gy Win dualgi pun 3R L agud gl
OmadlSY) 9 £) pdl) (e Ao gana dmay i An Ji g (adl bl A ol
A Ll Al g Aaat) dpalal) 5 jLaat) 408) ga A AS Ldial) L (plialid)

& ganl) ﬂgﬁﬂ\géﬂ\

) ol Ayl Alaally Aale igayg e S5 BIA (o Aalilal) (pradt Las
b Labad ALidiall g dda) )l A adl LSS Lgia oSd0 AN 3_ARN i Adglae
Cigha b Dalal) 4 jmal) J&5 o dllly daall gyl byl Sk dpagans

Auald Ay al) QL A Gy g dale ddiay palead)

G VS gy <Y sy aghall Aae Jaa) A M Dyl dadiial) cith
Uil il B e eiilg A8 DA e W) W S i o) ji Cighia
cplladl g aad) Clagh (A dalall o okl A Al ga o ajall ) ddl)
dida ala gé Ll aaatal) Jgadil 33 gaaa 3\,3.\.:) daal L sl a8 g1 a8 g
padiy dgiplaly A el Ay cUa A0 daSaa dpse Aaa (S
Joash cisgl daaall 4y ll cdlaal) clily so)gdl ddlaa i Jag il

Aallal) el Ciiiatt

A8 daeY) e o Ao Uaall cpe a1 agl) Ml G pual Cadg
:\éd\gwﬂ\

R iy






FKEB® df B CuF b upy rp@plppOF{r GIORK WRIGECP 3 HF
WDIF b 97T9K eylfc EC3nrlOF pH3bC

X1 Bp -uy®FZFOIF dfF BFp CHFM 2Hj 34K c O

dvpy r HOm B dlRY COkIOF /TIOF Fhpj X B F Ml IOFT O UL F n
c ®HYFNIOF @ wn Bl & F D ©FEbIOR, Yu voxr BoyreTHDFC veFB ¢ T
n Akyis  Anx ML QR GTEERFz P pOFH s Fiy AKOFbH hj IOF ¢ °
KB CcTRHB WT pH B ¢ T wABF I IOF wyr 3w @O0 wyt yt
Yp I WO bne) UGBV LDyib wAd THD WPHDAHTLI BarbhaYebirM ( pF r K wF
MFyB uOFb _ wyjTTFOF npyrtoF JbUfF3b _ wyTHt
Oy XYb _ wrtpfrhaUbvFm wWyKrpratsvsF wyr3g3iOF AHIT
nMk KD(ebps AimYilr Me e B FOgr IO FFen@w OHOFOF UF T L
CKFfF3TlHMbFc 3 ro@rOF 3 rm3dB@F uyrusy i8R 51 3 & F Qiblp B pO
CT6EIrOF OTHI3IOFvM BbwledIOFF @4 IOF 9 MOF yly Fr 6 KOE K
wymiEly t R € nisiF Hu@fk M WFMre T 0By C e EOF blp p PR 1 YIOF
31 M UFaprHTOF F 64 YOR Dig F wy X fuble & F Yy g s Fy 1 IC
wg ZTMUYH eBBPBRKPOF 2L BB bywsE OMM wT pH T
F.AbF CwMYlIbHF dbibliKE Oer, F&T 9 oY

9F . . ¢ KHs3 FOF2 gt% i W oulpl IBEW ¢ fFORFOFE XA GY IOFs m6QE. ey ¢ FaudFr HOF

. Wy bfFBHHAJNBH

CCTCBOFMIUF ATA>bHIOFM 2pFAmbOKIOWE HE sl E F ibMIOK B pysk Hhp Bk b 1QF
L WT-p@BANKOF 2¢c 349K FTANKOF wytmm A0 X3

nndc o e clussainazizealeh@gmail.colussain.saleh@damascusuniversity.edu.sy


mailto:hussain.saleh@damascusuniversity.edu.sy
mailto:hussainazizsaleh@gmail.com

A smart ant mechanism of action to support the management of water
resources in the Syrian coastal region during and after crises

Abstract: At least 2.7 billion people worldwide suffer from an ever
increasing water scarcity crisis, which is likely to cause conflict and war
between most of the world's nations competing for access te ever
diminishing water resources. The pressures are seriously increasing on
these resources that are of strategic importance for the comprehensive
development in Syria, and the current and future pressures can be many
and complex (for example, sudden floods, collapse of dams,
overexploitation of groundwater, diminishing surface water, seawater
intrusion, leaching and deteriorating water quality, climate change, social
and economic development pressures, the impact of wars and ongoing
crises on the water sector coinciding with the outbreak of the pargemic
etc.). This paper presents an applied scientific methodology using the
principle of ant work based on artificial intelligence and-gdormation

to support decisioimaking in finding practical solutions to improve
planning and sustainable development of water resources in the Syrian
coastal area. This methodology aims to meet the basic needs of water uses,
with the possibility of its application in all arid and seanid regions in

Syria and Arab countries, especially during the occurrence of disasters and
crises(e.g., theoutbreak of the pandensiand diseasgshat can increase
water problems and complications.

Key words: water resourcesgrid and semarid regions, Syrian Coastal Regi@mutbreak of
pandemis, artificial intelligenceant system algorithngndgeoinformatics technologies.
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6,500 | 2,087 | 1,250 | 1,250 | 900 | 850 | 732 | 600

CWTPpHDB ¢cT nrpyrHOF WF T |
U gy e B 0N y o, o An BIRCK HK_ ErHEBIY U j hul@al) 3 #BeuFC 10ham
%321 0 0 8 _ _WaterSthxtity( v f yRIE0 alUp A@ildpre Water Per Capita, AWRC
1 byvCHR: To Y HBHK FrimCTOBEME@M.%a5 0 Oe B SeDdieYWaler Stress CT CT IOF 1 K
c.. T wjyj.. ! w_ OMCb wtpH__ B Cy3__ hb fblbr t ¢
O.. v@ _uy S [T ®ORNDEF Bhpre peFPedASRE . CeE FHIOF /bbbl A0 wt H3 [
AY2 0 51® 5 B) JRenewdifedesh WRHLCT 3 RUBHEE y it T eyip G B H HWEQYFD
W RO YA, o BUFBHT K bOTHO ¥ 38X R 2C e 3By IRHGUE 35 n KB MSH Fbv T LIpHP
/Jbb. . T A0 wtH3_,_  FOF w. _ hj IOF U _ LUYPXF _ urpyr OF n
_ WF__.YTrIOF n. ACRDVAHLOE YR DM RE Y D FOPF 45 Yy @F r t

9



5RQAEF .. KPPt 797, wow. BYPp R0 GA m Y KA a9 B BHsOmGRY_sEFiv e
.MoWRs,201) wc F3r lOF ufryr OF

wTpHB ¢cT umurpyr lOF ppFERB nAK
WY AN g KFK Yofbr QR dGFE FeBsRE5 1 B F K1 Sufy RPOpPKIF bu3p B
cj) hiIOF POHKWF pHK Ch p F Judg2rdGilD 1yYayr3FRROFX YiFF EYFr HBBE HOJ
NFYFOPXEY HKFyr A0 wyAHjTEHHOF j m 23 BF 10e p MFOF O DO M bldC
eT MIOF g F bIlf IOF  CurtO0 BiGRYARACH yor (et L 705 Ol I9pop vk F ny
bl OWOIrA¥w O hT B Cywll PHPM Qjt Bir UGFy o1 MU F DB TB® Y F N
bbX| BpFABG MR HOFT] B8 uF yr IOF 2%BpQ HUGISER ROE3 tufyes j 3 HOF
e’B0 %) X AFBCPT eTMAKF UWF V YOBIOZAYK b mph BRF ® /13 K
WXp T bs 3l 3T cplF BbbXI Beby Tupgsk Cugfbpy ® H@FE WIT tLIOF wWGATFC3er t
_FOl 433 Ef3F nd9K CCF 9 OFhKkcRdIinHaEp phuwy @R xrod |
eB pMCIIOF wBfrlUw 433 /by AUs A0 m.\B3#eD,ROIEB Y PP Y IO
boe b b ¥} 300 EDRIEL b_poH B HE IEE M.0 D Yigt eBwWPP M Oj IOF dfF y KF C
fmsha  plf. yBemhuy BB Hep muFips WRIBGE bedEug riemuHE EHFSs n 9K ¢ Ay CF O
Saleh, 201¥(*aChal 0 Oc HOF nyjBEBp VpOsthis) Wit DA riRes K Vasidn

: ppHI IOF 3Oc f [2KOFL fpcFTM 8¢ Qw31 BFOFW 242YaHI KOFOFN
PFMEOr wmOp IOPy X' YO wylOFj OF dfFyKFCa A wTf Yuwr
Ox by F Cy hIOF 3FT Wey YWdiLB wi goFBrREBON Oy Y B2 @ 0Bl P ¢
@ 4 10D THE TXBTP Hhik Am(Jerving 2020 uevlC wpd pi BYA D), R Otwyffpr
OQyylnb bb> eB AHNUKOFu pwk ORyndEwW® Wjr tbiv 1 pyy m HORy
Oy X YikSalehet ¥1p2016 WF y r OF Weing BPF YrTHIlB WUYPK cifl
PpAPecGaReyDH HReysARFr s UK ey C L1 9 Tp M pH R @ IEBBAIFTR oY MBI HI B 1 MK
WyKfFragtsFmMm WwWtpfr halbvsF 9FOyX'YIIOF 2c 2 OE Cp DHOR F e ¥
A (LR RCLFHD WV HEpFr Bupridic Y puFnA_bns) IMSOMIFFYIF ¢ SBRUFUFHA WD
.Y PuFpr ), FiFsFiv A FP IR W3 J K eK wtRBLICHY M OftFWyiEH R¥EN /B
93PH JOT nAK wy ¢ VIFHEHRY GkiBFR @ FOPF n @k 9B ¢ b0y ¥ be Bibl
WEYENI T8 p oHI HEBCH HEL Teyt| rHEnmHTHBLAA F eye Gateks SHHGBUFUGHA WR X FR R bS YD
PAX,20193CF k By NY{HWFA ppFORF KFEWMF H r HOF
: ppHIIOF 3crF I OE 2MmMTORE2CH YHF

10


https://www.devex.com/news/authors/1322350

c._ 1 Yb _F-_. 9EKXFCc_ LUTYBEM jWETE| YOy WTHERF <BrpfFcHnvbl
93 FC__ b bfprgcF WFf 3k c lOF 9 IOf BMeDNIFHTBIOE FRI®Cr IOF
MY Wt C/ir OPR BN BROB U F AR Y B @I2y B > MBPERETHcID DA F br IOF
1O HIHED [F hdhFo Car Ay HDHEDAE br EED104@ . WHO and UNICEF 2020 Wy, . y CF MTMIOF ¢
CTEL/BLI/B (w. . y CEMMOOFM 2wy T GOFr IOF BKCFUTR 2EMAPOMe B FUL
CYF T H I, (B ASEHA eI T 5 SROE RIDNBVR: Tubp V) GRes Wyibe iBY

PO.. hIOFmM wnfg__ yr OF e B wy_.._. b bhuF d9f__ tFygcobF

v v

M. . CTEHRBVMOWRE kB W = Yy PBW WKAMEHF epk TORye b, wyj B
. WHO andUNICEF, 2020 ( FMIMKOFM wufFyr KOF

éJ_}u'—ﬂ el \ij \i.:llhﬂj] tha_gﬂ E__EQ In_.IJJ}S.H 2;*.3'..‘:. _}E'AEJ]JIELE_“. L‘_j_".]_}.u

fe—] dsilaly o

T . . ‘. o
dpaall e b aal ;Ln._al AAlail) l ddlasidy) ¢

dat pal 5 JelSH o lail pps - b Tl falealh sk - JRPPRRTLY TVC TP - | Y I .
,m.,'.mm' ki y Al o) (Bat Adail ) Al e Aoty iy gail) , il , i L
Leie oAUl Clagtiaall § Sadlall B b ol oLl d0ts PN W Ty’ R R PR P, I
gyt JH 5 )19 i - ey M dgplail ) saall Zolstaal ) g ol o ol Gl -
e el Splly 2l PEER Al JJaill Lac 1o ,.';\;:I el i J-.,Jl 348 43 gl A3 4l
sl b sdiddl (s oo e glas giadl Jlasiid - Al Llag "1_,,I Jadasdl ki, a3y -
4_'._"..1__‘&"..':1}- }ﬂ'lr\.;.u AL slaadly dikaiadl )I.ul_uul-' Jasy ) il .II;,_J..A. slaall Al Sl _}.Lgé.]
Al Gallaill y el Cd gl Gl Jlastil gy el spall dala e (bl Cleld J dglaid o
);Jﬁé;lr-l;.m_yw I el - \.ﬂ...!_'-lll,_lﬁ‘_'p.'-.})..a)qlrl r...._,Jl s _".......-lq_'.|_,.A.'«.n...,_,4!-|

el Coaladfl cpayi 3l Sl CLASTHT e 2n ] il VLA U | R 4.._11,_;1‘,_,;_. 3 -
_3-..‘:,:._,..4.-' ‘«.‘Lh.-d" "‘,.-.11 ...n.]l '...:;..;.-1 n.....'l_,..‘..;ln..-dl "l_i.al..n:;......&.!

4,|| dadlall 0o Aadll ) pal) g piludd) JuliS H,J

cgosmd Jalad) B AL pdagh Ao ALY pEEE jhad 51 AR Ja) jal alal) JUaY) M S

c WTPpHIKOF wy Ac f I Okyg BWpRBr UWOFF peod
MY ufpyrlOF XT0A e K YOIReRIHEN Bna )i GHIppe® p H bIIOF E ™

PORIOF wufys pemhv 4R XedOFORM I \HIO8FM basb A/1B H K F T
n Jadoff and Smith, 202G pTd riees GO Ty AN R '3 HihbRhb W YEDOC] hilD

BIF23Y e UDWE/MOB tBHac T EF3OF adjTt cj RHIOF P OTRIOF

11



U vy LB I FoRUFRYED fabhe 3R TRalFK  FBYHHBCK ¢ HOxdn, uiBuFoH 9fC/ o j HEBFFa
w3s J04FM.FBY UpIORaHS aYebit 324 1) TORUWDT 2pkpHHBEVMDTO T 93 T e AT _ ¢
wyj RIOF wTfF33FmM c¢cj hIOF PORIOFM uprpyrtlF eyfljhb
Sadoff and Smith) FY THIOF 6 M3 Tt tOg B1IO% K Or IOF 1 sKe ensd K3 LWHMA
(2020
G%xFHT WFKFOB cMN¥3T1T _ ppHl IOF y Af MIOF oV T pe F HOF IC
FNnAcFOB myl 8 pFyHyHIIORO UPpARYp @yCK WF 3k _ afF K 3bIl 3 . F.
NHXMNKBBNIOF nAK (QEp ABIOFMECM?D FB wdAc OB wwdpF bik
nAK OAF P wiOP MY B periafbRCERIRIY prodie 38 F NYXFF 6O B |
oL eSOV THEFLI /IVB U 398 UFM M pRAYUK eB oRY Iy [ith upHb ¢ Tc F4HEB eP
WwrP2AW203 DIO®H) WEHT 3 3I0OF BT PIOF M-He & FOP Y KOF W F § B Va5
Frkmyyy by € pirsgiip HAnDEKK Dbl . Obli IOF wd 3 ey Rl Auixe
WX p F blHpkw, ithHBBEH i Sy B WMy MY B R CIT fwv, Sh¥s SHIWEB
CT pHr AhIOF n OWEIBBEp ST F fF3RF )N AKX pF bIKOF C/N 3 F
wuTr3r lOF wdwiFWa@RYdIFWTlh nesBK K OTIHOF OB Y0 €1 IO F ¥ |
O A F R JBICORWOP 18 AR G 1OB R y I MY OVROAN p&/miiip H [ IOF Wy S
Wy gy 3OF  df B CPIOF aBfCrakBiF Ay &y RFGn1T 4 Ty X M df HBBEF |
Or bY CIIAIr30F. Wy FC3l'r OF 9B FCP3 BbF 217201 b WB !

Op FIpEufs@fisbid e WP Tmp Ar Ky GHAFsc TMREKT U ¥ ¥ 30§3H. F Ot wF
Wc FBR MQFL i vkeF FoBparm p B IOF  uyyT FOm gy Faeg TF Qe 180T HEBEA F ©jr HOF-

.CXFU3KOF OTHIgKFM cr AJlKOF

‘WG MU FEDE Y bHT 3 PopFp HWAOFO BOCHRbiM®F ¢ T ¢

U _ W4tehin responde n FWHIHBOFW 3% 1 9 PbFmM Oy RUIOF o Cr IOF ndK |
_wTpH,._ FWOF agC__ rOF N._yrtm ppxmp f BE Yy Hp DITYIOF
4fF 2FOr._. YvF w, _ tOFNBmM _cBF.. 33OF cj__. hRIOF PO_
- bFOTFIOF FMk eK wW2fFTwF bb> esB

MF__ yr AKp pup __ TIFHHROFO cO: _ _TIFIOA O p®w A4CB CcT WUF
_F2HIWOF FmMk pfFl gaxF wntF

®H__ XHB 3OblL_ 1 2 ufp__, yrOF Qy__ HWHb aFr LU ufrpyr IOF

ME.. yrtoF Wp C _wmk WYwRBEARPF WHFeH mEY B0 mF ywyOFF b
PF YT IIOF Y9FKFIIMU BFbidey 2 wli T

12



W AIMy Plres YOTF N9 IOF wAc OB b3 ppHTI
WKW i F RS- Calhvyyr FOUDT Wi Aar FRHees Wdter in recovery ¢ CF r tOF, wl Y H tOF
clYb eB Oy3b 3bll 2 9492XYh c93F FIA3ImMpmYm ey hIOF
YFpFCBw Wrum O9OBF/NrlOFmM wyKFpOdF d9FpmMCIOF n 4K
eB CTFNIOF CN?2 wyKms hHIBky T OF e yBHAFEF SGFORRTKE b
cT OtNKOF wntFHrFrO (PFYTKOF 6BHBHB bbld wWhFam) U
c 3 OF g F C4d?XIOF cuipRrdoi@peg @Bwhx2B20y @F @ ITHERC 3 HansF I r IFK
JryAr K WB paOrlOF 9BF N3 A0 pFCN3HBbF _ ol Cp p HOF BF
MY wy hBfF PyuF wyld3rOF urpyrtOF Y9rtfFygcF KuUb b
QI YIOF 43th 31Y eB pOWFppAXy W CHYOFmt OF y n fOF |
3 YRRIBM (rainfed) wy 13 IOF  wy KF p D1OF  d Ryd iy EYBHEPRICIT@ PHOIIFO I
XyUj sypKigp OFOGEIOkRYyy * F s xwkF ¢T OXéb A4Y eblr T ¢ 3HKOF
e blr T ¢ KOF 9 FOFPZpMURY f Jh S KRB \BAGHEVMH HAFFB yHCVHEDHORF M AIROF 3 W B
Salehetal.) T¢ N3 IOF wAcOB c¢cT MFyYyrtOF?2 wdAN3ar OF d9fF Bf t

. 2016

4r TCj 9 IOR r HOFEHIOKRC TCFT3 3 CRIdTB N Y |
WFYrtlF ¢cT pfFryx3gbhbF bb> e UYKQYFETHWBIICHEY w4 A
Feu CF1THOF wAc OB bbid "Watehin rgstiendemln Ky avsOBF  O%FBIYC j |

Or NHOF m _ Wp H Tt H 1 HOF ey RFHEONDEKaBge s GO Myt Tk K CHEOR dF
Oy blYs A0 OB CPRIOF wap 3AWOFMMEF M xwF wjH crjb o

nNKOw 023Y WOB 6 HORKL/IHBE&Ees KT wKb [phd MKV pREEE P vy B e B
df Nr g tuAdARKF IBEDFe BUCGKSFIOF ¢ ) hIOF POTRKOF wmnfryB wt KOF Nl
c b fF B HABMEROE020D yugTstBBFm ufFpyr A0 w3 e 6 WCTCT ppF HhB
Ao®PpYtIIOF 4F OayE e Fe g F ¥Ydr OF c OB  csystemghinking) F H IOF -
Ctrdb . WyUFTWOFM w/ly3rtoFm ©fF 31 OF Oy lMNbmMm wyCFMmIE
WrYbOBOWwHEDYIj IOF 2 MFuUPBFMANKOF pme OWr nAK b
. BTNk P O CyboN@r FHER] YD AT QOybusbOT udBuFnk-THAFH Liter T, T

WEF, 2020 (postpandemicworlyl wj CFtHOF CN3 FB 6KWFK c¢cT 23U1

: ppHIIOF OcfFplIOF ¢T c@fFr lOF

Crsnbm _ wdAc f UKF iiThel ramwater alveStipoakipsirhdOfigh w HF 3
GORS,) ODOWMNHhIOF Ny r t s IOBCKBPH ¢OFm wy p F §306IIOMF yr IOF  OI
nAK CEFJdIOF pumFikey _ WCK WMTtpfrliBsB OTHIb .2OBL _ wT pH

13



EyrtCeBcppFHO® aFTOTIOF prrxghF UMD guy By )B|YHI |
pF Tl WFIWKBPIBM _ wrpHIOF wWTpFYOF ¢cT wy/ly 3T |
PFITBUF NFYB2GROEOWOWON IOFF Beid e llokly KO3 Yr IOF es
CKOFH] 2 wcfF3rtlOF wWwyGCrrkF ppFHTIIKF ¢cT WpFTC cCcT.
BORS, 20112 02 C N2 %aa FAly AR IOFHe HAXb wrdar RGEB Wy
_pMIACMOWRS, 20102 050afF K bHA] 92 mrpyrOF J/bYx ndAK 4 4ATl
Up 3 H WBSEEEF OB UK dbHIBv ARG hidt FhupHbe Ty EiFhc ¢ TwHEH prdn 63/B A

ey 3B HK RSl YBFpmIfFOFs hyy W F C40F8  wy Ty 3 A wy Ar K

. UF XpY

putOF PblNMOE4 eB u©F)
o Catnsplieric water harvestingHt HP biltiees iy llFhc ¢ Tuli iRl B nHA wFHEbHH HEBIH
FANbFpFCBwM uUFYyrtlOF eTdbPbh 6Kp cHEilrdiRg@BIFOCND F
AHbIb oY 4t71 _ wy Ar K Ecerrb. Batifiet alf2029 2p FOF WA ApPH s
UFJALKWOF eB agHbIr OF) WPW3 Wik v Rpwid] PHTBHOF fAF QUOKOHR & 1R HO T
Wp FOj IOF wtpbm wWOR AQNE S FOKs © KR ayIhe § D L R v
I F W bek cIRYHTHRMBAIGP OB nH brhj Hehkap phbeyep eIk ey2URVHEDL, HE T
6 0@R% e yOB wguRdtiizb MOR  f OdOEnetwyly2019y FHEHMIFKOFS be B 4 J1 bir 1O
JFRoBF er lUb |0F SAIeyTH PO WRYN S 45 2 pa @60
FTOYy3bly3lOFmM df BPMOYYIKOF WUyrt ndAKO6XF EHMF & & n OB
CT Cl OF /b'Garkpfet ak 20076Z0DdRAI.2019KF B nHOw WATH] b 33U
4F bF 3 3 OF avuusa@iies (DN YOT vl BDpf BUFbH Kk K pokeK ehpPpriecT
eB WFcHslrOF WfBANOARCE BAPBF Yy BBF v IOF wiF 5 9 p BIOD g
Zhang)wy BF HKOF PMO3 IKOF wn mk Biomiicrg-imspiidf v WiORy CHOE HWHATBF
. etal.2017

s wylrhyjriOF wgyyOF eB uAY¥4 IOF pF-
CIOFM _ FyUdTOTuy GXOLIFOF DRl Hed@EsT e FbIFFOROF N FEKT F 8
_9Y9fFBHUr 2 ETF 3 b1OpH W riFbiT8) G@EHSTFRO SHriEDYSeEEMel . ( B Y
Garrodet al. 2007; s T, ujbrpHEDl TR aM R e it bp MB FHENH bHhj Aoy A
eBvf@ WY ThHEH FHeees iRl K uHrt ranl B { PO BHEO B DI T Hepm Zhanget al. 2017
HK Frb _fplFY3bIOF 6T ntow WOl F3yB WnytHbm HYyrxt
2 3bll IOF ¢ T oV
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(Domenet al.2014; Garrocet al.200) M+ Fp B IOF B W ATpPp/AbH ab

cT XBirhpOkpE FF xF Z2BIOF a8 uMFTBIF pFHCct cKFxAF
A B F T saabfigings Hedik A B K X1 U cBfF mc TB BldnnSiBIOFE v H YpxraBl@Fb p 5,
Pmt ¢T wrtxkp p170 wWTF*t WhWOHHET @® MA 5BFOFM R B IC
plasma deposition methdd F B Cbl 2 IOF guTeBphh s a0 T.m A& KebAKHF RO > U F
eABUPkw ¢ T i XA ARPpHOBF v hitFHOCH FEptHBBIR b v B tb B0k T
(BHmeret al.2011; Schemenauer and Cereceda, 2014® Y IOF g 8l Cinpr B KR K|F prHAd
AaB Fnlteth ab chIOF _ f 5O Hy®E8 WHH® MRS > 4 81 B X
c ¢ ADBIOFb pbtla) That@RYTHBPREK F BY Skp T aydial@iFfe b M p He IO 8 O
w/etTBWBN wyBHHEYT BIEAK Yo B p Db FBEYTHGFDb plF b0 XKD by
AYUPasEns g, XApREK JT2c TopkaM fLppABLIFBVAK aYas apEnR .( o p3 4 F dp AIOF  a
Ve [Y bty EoMes PBT  WIEMAK vp BB NRKBIOF A bBT NF TE
WeCT 24K op3uF wn?IfFl BKOF wAcfr UHKOF 131 m abae fOF KOF
. MF XD Y F2mTs@EsKkmNey c HBO0b
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Qomenet al.2014; Garrocet al.2000n M+ FpB IOF aB W ATp/Nb ab

cWyfryycYORIOF eB wnfrpyr OF 2@ he ¢ T

eAHr - M A KuFc Thj B il ipr lEliFhc op d3-u i e p i e TS yhe 388 e bt
4 1 N FOFStigagrastis Sapulicola M.F(Oj 5AKIFIOF M p F H3WEFF #d F_3PKO juHbr e T
nAdK wyAmObPB CTpPpF3Y O3K _ fpr lOF YRMOTeL Ordoysl a H

WP HEeB vy HERFR] KO B 6r P2y ¥EH FRRGEV TRH Brllop3 HEH FHQ3) 33 ot HEni@ppvIFer B
Wrl OFm w3l PIOF 9FOJy /il OFmM el TNKOF wxHl > ey?3 WUrt
OPRHEDT eB uHtB oK AT rHERK GIT.(Garrodet al.2007)  _ Fr FOF 4FOTr L Ugl b
MFyr i wk dl 3bll OF wTmMOb wyslfFU wKHrte ndK p
3. 3bll OF ¢ T oVYHus
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Hj X wyntsgse pOUYKF pHrJIOKF 23YHY nkOw 34Y3s3zh aY
FR64 @B 0 c HOF A cEfwendr .o I'HRUPA Ut pGyIE b3 BIY O | bHrhaeRar2yc | UKHD
XIQOF LGPr f3r HOFIORBC bCHjBTM _ CKF34 by FfF BRRyfidlO wilF
WB"BI7H=|3100 eblrsasy® _ umMk UFTOOFS5@BO&HB cHF HLKMOF n PO B
_WFyjlOF CylU nAK afrlxwkE. 5 % 0F ytop m @ HIORYy n DI H
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(Jarimiet al.2020; Schemenauer and Cereceda, 204t FpB IOF a8 W AT b Nb

- ppHIFIOF 2cfFplFOF ¢T pHTMF PO

WV tEpfr i pyR b HebiT 2\ A Krinp p e nR CIyuly Z1ry FeiFhc dpgham

_fL1 Y3 pA BUFbHI K pryT AHb c 83 Te hauFeB MG B K ¢ Teo F3 BB G Tb_be p IR .WHrie

pHt HEP LIRS T, HEppo 20T LLBOR Hb Skes C o3 TulY s BT P HRWKA B aHEH Ye bt Riiv

Cc TpHH HEP bR vy HVAt THEpHT BFF MInKd SHIHEK O fRY OftelFC o @ HRE Tt Fempy B ffpHe
WOTH3Ir IOF wy A rhiQrr up PaushGReCpeEsCopie, Tpp Buedg st 3 i Ny
wbl} T IOF Uy 3yx3 0 XydANlb 49bi3F bm Cl WeihYM eyg3yxrs

TR D) fHEM X LIGEh2ye  upOHBIIG I Y| IR s e eB 6 91 p Hi HEP birHDY JTHD
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Wy 3 Y3z OF ZHIKR RQY 1 ik CHIRtEIyF b Bt Tuidyt EDEMH | BP Ohyuts) b Ty
_FbBITOBY MH3T ¢cT cdyl b wrpHunrt ¢cT HOFYyI3h W
122 bHT 2 dm@lEYib GH 03EERiHE Y n R i KFLLYSY) Wit ripr Ry bU Rim
Schemenauer and Cereceda, 3061alF Y bhp F m

p p HBEOF I Oy QordltFHOR  HOE Ty WHVETRB®Fr6 R
_CXFbIFIOF Hrs3slOF bCAB WUFYbpF WWOM ¢cT Fr?3 _ WCTC

_ WCTHDpFIOBIOFM wy cFoy¥RQFIMF upyKG BIRRBF  cwl | X FC 9 tOF
DArbavI3 P b FRNMEB pJL] SHIFE B HEBALFAmLLIEH KA w(METAP, 2010 cg vy ) HaFH SahFv3 3 HOF
Wh F 7 G j I QPNEDEIGRORA 1 h, J Yol Hord B VPR, 6 Qb:FTKY, UK
A XF Lly YIOF _ wyy XH3bl3lOF dFOJOyMN3lOF _ wgtTfFpYr OF dF
IPCC, 2007; Saleh and Allaert, KFOBUFM wc@AWMAFYWPF T gk FmuFm Ot
(2012
WX H blr IOF  wpTERmC HIFOFMYyY 3 A KBRRNYTa 8P B A bIOF M dbibll 1 K
KOMIORYs bF j r IOF M F Iy kO @ DFMgenioBihien] By b (s e 818 H )
wg IF *IOF 3BFHJIIOF NB 2BF /139 uRBBFIGR HFT bpkK@HO®D HOR
bHTj AOyFFTuFd pRARB® AT 1B fmF6Xe B neontinuous and discrete parameters WOy M3 r OF

uSHBT ENYFR WX pF WMEFOBM WpFpw D¢cFOB WMyrt bbod i3
. WM afFpyUdlOF ndK Wp CUK

. ppHlIOF 3¢ pFOF A¢W5c Wy § fOF
n6GME ey Abll OF ¢T eYHB HK Frb wyjrTFOFmM wyTHT O
6 bHI?D EBIBEHDAXMI2BBBIOEH DPYGIIOFT DIOK MO Y BbIOF D51
n Mk %aK P8 5&Debuihis w M HEME D YRy ¥ w r EARHEes GO TYLLfm.6b
®O3bPbh c3lOF pIOtIKFM CrlOF 4FYTC3HO pHUIKOF 2Dy X'Y3K
. Salehetal.2010 ) ppFHTKOF MMk wcHAr OF PmMOAO cT
:(BbyIrpsiOFm Wp Fp2a5F wHAc 2
GMra3n R Gl be_3Rptpmmusfy Epfr B bhus M3@T REpMEEN R W/ 8 FBFMEXYY SBE ST
6y.. AUUwF c¢c_ . T w. _ ySfFrlOF ppFHT OF_ WPt mya r FOF] midk
W, . YXFblr OF df__ BHANTKOFM 9Y9fF__ XFY3KFm O _ I PIOF
. Salehetal.2010 wytn3rOF umMk MyY3h c¢T WCruaH AOF HFy
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aFp>bheh MYIFOp IOk KB F BB [bHh T wEABHKGEEEMNED > b D
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2y c WY KWHRI KEF F abfeiRlistank®s and zoneg/fOCF K XAF 38BW dfF TF [

bpFHIIOF UFHXYM wyrkYm 9Y9frp Xu4dAr IOF MAF HWKTY FesB CI 19
(DY 200K VR O2608) v T HR HD

C XF bir IOFvis@y A jwy IORsesifyClacdSTWB/ 6F / / 'OF XAfF3r IOF wrlr

WHH R IEXIK bne) KAG hthe JEuERr EWAHEF o THDI CIFF TNt ey2itt iBbep eB
7. 9blT OF ¢ T eYHB HK Frb (pHYjrIOF Og)F
MFYr OF WHT 38 M deictom sensityyly/ B/sTBb fOF DGk BB T P OB M wh
MFyrlOF wyr bm WpHTHK cANYWOF eBIJWF ¢T wyyUup 9
. Wy THTOF nrpyrOF PmMO[]
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N ~Antakia ‘
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= SFP50/000) Lo  <C 750400 o

Salehet al. ) 4y gud) Adabad) A8hia) B e g anlisll s JLY) Joa Al ghliadl Aoy & T JSi
.(2010
MY HeEe FMF WOBT F JYOFF VoryAhIOFM wy CFTOY YMF B8 TCF -
wyr 4K dfr BFpCHK wtrfFpc WfF3k WOMK . (BMNLUKF dY9bHj B
eB whblyl wWIUFOB afF3% aFCbPashfF? aC@UA¥sOFarpBRIOFF |
p F3D KROMEMUHCSRSTI, 2017 WCy N3 OF MUFHr IOF eB FAnUYTChwm
633IOF wyblyBF3TCH OUTY 6nT ntOow AHATFT eT MIOF €
WY Hb L v, (Wit Hapr RSN . WDHED JHES T B S RN T S TUGKH T HRbne) Wi G
wWcCr Cl 4 F K H6TOPOF © BOFDFEIB)Brf HOF »efVH HeabhpwfF b Bwy TFOT
wy rbie) 6 aBHpl 33 HEKMbC-THAFR | Fip) AUTFBpCRMIQH@Fe Ry O 0
(Salehetal.2008 (W F yr OF wy KHX nAK 2Oy X'Yh 3l
. C Gy ) OFYd o@D 3 IOF m

Envifonmental Impact Assessment, EIA c ¢y 3HOF OXuF 6yy4Yb eB cCG)
bHAc 6T CUYb c(StrategicERViORMent Assdssment, BEALY ¢ G pAIIF 0.9 Hb F
WFPY HAT wg ywRpys P rddFy HRe(hl BHEF 60yya4 sdEF p G jBlOkyy Jy
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Saleh and Allaert, 200jc TF 13 IOF wAc OB b b sHic eI pRMRCHSTEBESE By b
ScF IIOF Oy TRY's GF xyH LAY IOBGF vr A HF 1y #OF wg BRHOEHIIEEC b I0F 52Y

eKihbp WX F Wt Frj OF O WK elniEpia N piAORRKveppH HE | tOF
JF BCPIOF YpT1TOT)CBMY CIOF CHRFORPO #BY @mMIK NHIIOM 20 AK WM
eyljbm _ wyYTOFM wtOLllj IOF XAF3r1 IOF ¢ T(ww3FYORA IO
ACSAD, 2010;) cKFpOKOF PORKF wfrpyB aFChkP3BhBF WpFKwom |

MQWRS, 2010
WCr g Nr KOF  Ww T3 AR YEFIY 30y MC 3
9y AUb MY INeEmRAGORE KO ity ST R iy 5 Bt 9h
4FM WT p g b BRI FLFCHTE BFiGo s 30F Oy ZIRuChapk®FH rlpFk Mgk n A K
c®wM Oyr IOF wllY b3tgYum_ wgyMHIYDKOFK puYF yor TIOFL @b A byy Db F K
WK dFry ANg IOF M gDPFY RE DOFOF 1 W Mok WOF O kK BB &EPE 4 H L
MUHT IOF JbychblF 3% mB FOCODouF B WXT Fa gl T c ykdf b LF
PF Y9 MB Yhy A¥Kya iBafeh, 2001 B FB K MY ¢ KA & T MGFIme KpOY
‘woh YR EFOPRF D2 WA Y Bid C B Blin B

_3A00eB DX3bROF eB pHANKF 4xf t HOf
30XT N2 wyTYORIKM wWwABKPE, &KpT wY

ETpfrHiwylOFAK Onx/1mYBRMWEWK 2 Ydys K g WTHrbl B
MFyYyr a0 Oyrs 38H89b ¢T 43Ffgbm wUdyr NIOFY wy THT IOF
dHUYl M WYI 3rOF umumMk ey?d fFyxCHF wJuwylTrHOROFA H blb
Saleh, 20118 0 0e K 294bh v KpukF

© p pHI IOF WD - KiFc KOE Tuly FR@EOFs F 3-6 CIOF 6|
cT 6KFCHF bgblyysipks ToOMGEHROBGMEBHO3 @1 y Kk F Yr OF  3r1 /1 HOF

HFHT IOF Mk 0 AKWYSHFAIKBDE pppopF HABIOFE F B [paBhF SRR I
K O IEOR fys (MIOB IOF M Tl bir HORYDEHF @8 M@ M y T IOF  Eiyory 3 Ty FOF
c BO3VOF MBPR A PWHDI B KF: IBHOFK cAH HyB B ¢HHRIOFORB 6
NI RXHBs earf¥ [ xF 2 O HopestTWOR cuQw ks Ly X sk B 3OFBF e b BH
_F N9 x FyCylikavF ooy BBF 2H A9 IOF OFMsm af Uy YIOF W
IRYEN/B HPAODTLHE eyl W3 f HIF PR O Y IOFT YOrkit e K UERQFF ERHORH 1 18|
WXpFbIOF WpFpw 3cFOB ¢cT @&bjTa0F cdUF @R ywiypar MBKPOF HC
9BF b nAK df XFy & HF Uije ©OMuw SHDIDF eyi@h By eamnT
eYFmM pbrOrBIOFr By § ¥ YAy [DyFiD 3 4G weREBHDIEFavBYCK FOF
(Saleh, 2011 B CytOF y Ar 1 A K
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W/ HF H KFeomfic/Netwdikl 3 Jyy bF B Hy T IOF  df spytialsatx wil IOF 3 Pk F
FUKBAIZnEmXGR1l P WOy L, CHp YFO3T bbdM WYKF398 wl
eB™M08 (0lOF ) (Y4FO3BHAYBIOF 9d9FpgB eB OY¥bY) WTH

ARSI HERRSTF AWTOOH HBH iS4 By TabCK yFF YT p MIBAH<HEK eyZYORAD eyE N0 fj Herinb
K es e TH yPM K v sy AR /I 2 @ 0 2_ o TOpelt)ial Methods wy c f ' r HOI
AFUY3 O WOrslfriOF wyUFOr OF 2 WOMM wyYpuF WOT UK
b fer 2\¢ . WiFRFY pRARUGKALIC ) Bk N np.(Saleh, 2000 Xy Upwm pOblaem DI F
b w3r Usr lOF wyr UOKWF wApfr PKF ndAK bHBj] KOF ¢ HOf
. Oare and Saleh, 2000; Saleh, 1999Ywyhmp Cr OF wy TFOMNT OF wur 3

cblyBp3T CIHF 6MB6 3 IOF 3

WD o D LFHRCSIRIAIT /B ¢ BERCROYIr 3Bl YL 11 Ord B HIuDNEUREr g LI HO
6y33bm agfrllyYIOF WpFpw wyKH3KFwm wyr blIlOF 3B FHIJ
9F B H AN OB A DHikGHEYRI pRHRGRL i afhlLITXy) SQNF i [T Hpr Y M
WTHT IOF pHTRAIOF eBM wRH3DbH HEIF CHO L BEJRYK Y PR HDD

Wy THIOMp Cy nlOF M wy THKHY T KOFM wWy TFOJOOH?XT OF b) wc
dFM dFObMr OFm OT1TpfF4YaKOF | whFp CHOF XAF 3T KO wy XF
Myrt wsrllsr lOF wlyGCOWF WCKFUYOF Ey BYIO wxIB M

Ao QuFp [y A3 uFoy ThiZorl T 381 Zpekm d Hdit Hasl e ebihd F Bt oa A plb JBR/B UppiP
.FKpHTM beF

U prARLY H NR_P3h Ih @ ludnds MU IR R /B M b Fes AR BRAIT p YR 4 tT
N 39BFN3 A 6Cbr OF UHADBUFM cCfrr lOF OIFrpPIKOF 6

G 9 O MR, Y% M & DFit HIEN R LLIRIG ¢ BiD . uj KDt RAD IS GIRX pHaXG wKHKQG hyl

IKMP & I/B @ bHE Y X U pRABUKH IO C 131 ¢ @ HES HABRPRHDGN THECHHRTCN S T HY

EUTFIOF bFHcYM wyTHTOF urpyrOoF?2 wl ChbivsdEy F A b
. Saleh and Allaert, 2008a, 20Q8b

CKF3lMbbF 36F bmIOF

WKmMxbB 9bfFTtTB ¢cT Wpp OpEFFpAukdK B OA HyBHFARREGEIOF bwm A

Qr JIOF M W F T B IOF wit)mp xtd vOF T SrpHeahlbAGE  Wijip A [k bFORE MJF i ¢ K
. FBYBX ok afp B2 Fe b PRy MopTiscich c Gy MBafeb ¥ Pa/b W fimc_ o tOF Hb)

wA> Fbbem wyHprhuHes koD Eaptimepmblet) Wbt &F k'Y ¢ KF X
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drp XF T 2BOWDONF p YOBB ayBm@OBGvista 08 uKpls P10 Ufvet B BB HEWBIT
wupsohnBmsas:  Wo bh s A FVATEACHE) Wb siBIW UFpHOJET D
U FRWiA Hog G B whERb ©OA IEEBN K pipCBHRBRPHEM CRHBEEFT UM ADHBYSD F nXT Bec b
wWlYFrlOF umk whHFpCH w3 blrr OF bHAj OFF nugKir @B r eF
20160y wp blBwF pmCc nhHhUY nHOw
Wy . . e EIBHRK HEC RECORbIBN a3 b vy IRDHAY 131 b rHRTPCO 33
W, . YAN3r lOF d9F__ XFYJWOF w_ _ IOFj IO Org__ [ rd@FIORDY N3
2ME bnE) USHERAC R bbb U HEp i HEH HOHE LGB it OIS FHBre VY HiQ)
e._ K WOTH__ 3rlOF 49fr__ BhHVWITL WOF 3m_K SKpMmt 6 rCr it HOF. (
:eB YrFyBCpFHPKF MK pAaHDb
Aarts) wy CfF T Oy YIOF a H A1 KgBimulated Anitealing; SAWY P bly KDFOFe MG H 3
.(and Korst, 1988; Saleh and Dare, 2001
Glover and Lagung, M H__ BHBf | OF WO _Tabk Seardh, NI KK _ Y3G_ (TR a1 3 D
.(1997; Saleh anBare, 2003
5 _ ybOgOF 23y bl _ 1T 3(@endicAlgoltins, -G ww3 y HEOFNH DF y 6 €p F
.(Renders and Elasse, 1996; Saleh and Chelouah) 20031 YHOF d9Ff Y RhIOF p M
5y lOF . . BY m (Afificial NeurayNetwaorks, ANKy wy Ky 3 31 JOBb F T Wy X H 3 _ |
_ O)OFAF Hp DxwWOOr IOF c¢c .. h/NIOF Cf_._ ntOFm pO__ | }IOF
.(Hassoum, 19952 0 1 7
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Abstract

Mesquite Prosopis juliflorg is aglobal invasive plantthreateningnative floral diversityand
agricultural lands inarid and semarid areaswhere it has been flourishing extensively
Neverthelessits potentialeffects on the indigenous treessuch areas have been overloaked
Here, geds oftwo predominanplants(Prosopiscineraria andVachelliatortilis) were exposed
to aqueoudeaves/podextracts (10 and 100 mg/lof P. juliflora, andthe geminated seedlings
wereallowed to growfor 28 days. Seed germinatiamdseedlingsggrowth of both species were
not significantly affected by the presence of aqueous egtrédtile the exposedV. tortilis
seedlings had higher content of chlorophgllandb particularly with pod extractsanincreasd
carotenoidscontentwas observed foP. cineraria seedlings As indicated by proline levels,
neitherP. cineraria nor V. tortilis seedlings appeared to be stresse®.buliflora extracts The
low levels of extracts employed as well as exclusion of orgswligble allelochemicals in
agueous extractsnay not impede processes responsible for root elongation and shoot
development of the studied plan®ur reported inconsistent findings urge forther studieso

be carried out in field soils sampled near or under the candpyjuiflora.
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1. Introduction

The convention on BiologicaDiversity defines invasive alien species (IAS) as those whose
existence and spread threaten biological diversity because of their high potential for development
and adaptation outside their usual range or current distribltsrally, the movement of IAS to

new habitat for reproduction and wide distribution is the cause driving biological invasions
(Mack et al., 2000)Consequently, they may significantly reduce the abundance of native flora
and fauna species by affecting the energy transfer of original ecosystem, the balance of nutrient
recycling and hydrology (Mack et al., 200@lobally, IAS are considered a major cause of
environmental change as they increase in abundance and extend distribution (Mack et al., 2000),
leading to damage &®cosystemseconomic activitiesandlandscapes

Mesquite Prosopis julifloraSw.) is one of the most harmful global IAS widely spreading in
most parts of the world (Shackleton et al., 2015). Nowadyiliflora, is found in subtropical

and tropical regions of Africa, South America, North America, and Southwest Asia and Middle
East , where it i's known as fdal gar obPauiflomar @ mes
is highly adaptabléo extreme environmental conditiorfe.g. high summer temperatures and
drought), and growapidly and produe massive quantity ofeeds. Its seeds are coated in thick
impermeable pods which help increas®ed dormancy and germination when conditions are

favorable One of the reasons the growth Bf juliflora tree is not affected by harsh

36



environmental factors is due to its ability to adapt to variable circumstances and likely because of
a rapid nitrogen fixation associated with its roots (Tajbakhsh et al., 2015). The tree has been
introduced into many areas including the Arabian Peninsolduding Oman,for various
reasons, notably desertification control, soil treatmmdscapingas well as an ornamental
plant (Ghandafar1996). A Few reports stated that it can be used as animalBatdté et al.,

2018, however this may not be the case as it is widely spreading and distributing especially in
the coastal areas of Oman. Nevertheless, this does not exclude that cattle can help. spread
juliflora (Whitford and Duval, 2020), probably by enhancing their germination after passing
through the r umi na R.tubflera chn rgaehs 112 imeters high and ¢ontaing h e
solitary and sharp thorns, while its branches have binious leaves. Its flowers appear neatly in
spikes of a lightyellow color and its fruits or pods are indehiscent (Mendes, 1989).

As an invasive specie$. juliflora competes with local plant speciedelay the growth of
adjacent plants by influencing seed germination and reducing the growtieio¥egetative

parts, andeplaces nearby plants and local spediede(jit et al., 2008 Mwangi and Swallow,

2005) Such characteristics makRejuliflora a threat to biodiversity. Is believed that secondary
chemicals, commonly known as allelochemicals, are blamedirfeing the invasiveness of
mesquite. &ms, roots, leaveseeds,and flowers producesuch substancegshat have been
demonstrated to negatively affect various plant spdbnekerjit et al., 2008Goel et al., 1989;
Nakano et al., 2004Al Abdali et al., 2019; Al Musalmi et al., 20R3This phenomenon is
referred to as allelopathyxtracts of different solvents of various partsRof juliflora have
exhibited reduction of seed germination, stunted growth and/or mortality of seedlings
(Nascimento et al., 2014l Abdali et al., 2019).

The plant diversity in Oman have been exposed to increasing threats mainly habitat loss due to
increased use of land for industry, housing, and roads, as well as the increase in livestock and the
spread of invasive plant species (Ghazanfar, 19931).example, locaProsopisspecies(P.
cineraria) and aclosely relatedspecies Yachelliatortilis) are the predominant trees in most of
Omanwith several benefits and ecological serviddhether caused by anthropogenic activities

or invasive speciesp$s of vegetation cover may lead to enhanced soil erasiorell adoss of

the ecosystem services associated wilichspeciesAccelerated distribution and widespread of

P. juliflora has urgedhe OmaniGovernmentto launch an eradication campaigrr fiis I1AS

37



worth of OMR 2.0 million (US$ 5.2 million) in 201&evertheless, how the native speciés (
cineraria and V. tortilis) respond tathe invasive species has not been examined sufficiently.
Only a few investigationge.g., AFAbdali et al., 2019) have ba conductedo understand how
P. juliflora interferes withthe local flora Here, we are aiming tdeterminethe allelopathic
effects of aqueous extracts Bf juliflora leaves and pods on seed germination, root length and
chlorophyll contents ofP. cineraria and V. tortilis seedlings and tomeasue the levels of
proline, as stress biomarker, Bf cineraria and V tortilis seedlings aftetheir exposure to

agueous extracts

2. Materials and Methods
2.1 Collection and Processingof plant materials

Leaves and pods @. juliflora as well as seeds &f. cinerariaandV. tortilis were collected

from northern OmanAt least 35 individual trees were sampled to get the speciriensleaves

and seed pods) of the three speckesc{nerarig P. juliflora, andV. tortilis). Fresh leaves and
pods ofP. juliflora were dried fully in shade for at least two weeks. Then, leaves were detached
from the stems and individual leaflets were collected gmuadindinto powder using a coffee
grinder. Similarly, the dried pods wegeoundusingthe grinder. The powdered leaves and pods

were stored in the fridge at’€ until their use.

2.2 Preparations before experiments

For potting media preparation, sandy soil (from Al Batinah North Governorate) was mixed with
compost (Potgrond pottingubstrate with NPK 12:14:24 plus trace elements, and p+$.8,5
Holland) in 1:1 ratio to prepare a bulky amauFtiree treatments were preparadmely control
(mixed soil: compost media alone), 0.5 and 5% w/wPojuliflora leaf/pod mixed with soil:
compost media. Total weight of mixed soil: compost media was determinetheandight of

the required leaf/pod powder was then calculated, added and mixedgeneouslyAt least

three replicates were prepared fack treatment, each consisting of ten seed? gfliflora or

V. tortilis. Seed germination was observed daily and irrigated, if necessary.
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2.3 Preparations before experiments

Following the method of AAbdali et al (2019), 150 g of powdered leaves and pods were
dissolved separately in 2.0 L of deionized water and kept in the fridge for 24 hours. Then, the
solutions were filtered in several steps to get rid of the suspended or undissolved solids. First, the
solutions were filtered with plastic or tea strainer sieve with stainless steel mesh. Second, the
strainer was used to filter the solution. Third, a sieve size of 45 um was used to filter the
solution. After that, it was filtered using a sieve with the size of 25 um. Finally, the leaf and pod
filtrates were centrifuge{Centrifuge 5804Eppendorf, Germany) at a speed of 4000 rpm for 10
minutes. The extracts were stored in the fridge prior to frdegag. Each sample was
transferred in small volumes into glass containers and frozeA0&lC and then placed in the
freezedryer (LABCONCO®, Canada, North America) for a week to get extract powder or
flakes. The resultant leaf and pod extract powders were 12.1165 and 11.9884 g, respectively.
Finally, the powdered extracts were stored in tightly closed, tinted bottleSGifat further

experiments.

2.4 Exposure ofP. cineraria and V. tortilis to P. juliflora extract solutions

Stock solutions (400 mg/L) were prepared from the lyophilized powdexects. About 0.1

grams of powdered leaf/pod was dissolved in a 250 ml volumetric flask and diluted with
deionized water to the meniscus. The solutions were stored in the fridge until carrying out the
experiments. Two different concentrations (10 and 100 mg/L) were prepared from the stock
solution by dilution with deionized water. Randomly selected seedsanfieraria andV. tortilis

were soaked in the 10 and 100 mg/L of leaf or pod extracts for 48 Nbergefer to the
treatmentsas follows Leaf 10 and Leaf 100, and Pod 10 and Pod 100 for 10 and 100 mg/L leaf
and pod extracts, respectivelgimilarly, seeds oP. cineraria and V. tortilis were soaked in
deionized water (control). After 48 hours, they were planted in mixed media (1:1 sandy soil:
compost media). Each treatment was done in three replicates, each with ten seeds. Seed

germination were observed on a daily basis and irrigated, if necessary.
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2.5 Growth parameters of P. cineraria and V. tortilis seedlings

Seedlings werallowed to growoutside the laboratgr(College of ScienceSultan Qaboos
University, Omal for 28 dayspost germination. ForP. cineraria experiments the mean (x
standard deviation) of temperature, humidity, and wind speed were 28.37 £ 1.62 °C, 62.61 £ 9.52
% and 5.71 = 1.57 knots, respectively. Bar tortilis experiments the average values of
temperature, humidity, and wind speed were 30.00 + 1.22 °C, 66.31 + 10.13 % and 5.84 + 1.82
knots, respectively. Seedlings were irrigated daily, if necessary. At the end of the experiments,
the seedlings were carefully uprooted, and their total fresh nmagggms) and root lengtfin

cm) were recorded usingn analytical balance (Analytical Series) and a ruler, respectively.
Finally, each plant was separately kept in a plastic bag and stotbd fieezer {20 °C) for
subsequent analysiglso, the ratio of the length to fresh mass (L/M ratio) was calculated for
each seedling of each species from all treatments using the specific root #Rbjrequation

SRL = L/M. SRL is considered one of the widely used morphological parameters in measuring

fine roots(Ostonen et al., 2007)

2.6 Chlorophyll contents measurement

The chlorophylls measurement was carried out according to Lichtenthaler and Wellburn (1983)
method. The leaves of each individual seedling were weighed using the analytical balance and
werethen ground using mortar and pestle vilik addition of 10 ml of 80% acetone (prepared
from 100% acetone, VWR Chemicals, USA). The homogenized mixture was filtered through
filter paper (Whatméh filter paper, 9 cm diameter) using vacuum filtration throagBuchner

funnel. The filtrate of each sample was stored in the refrigerator until reading the absorbance.
Using a glass cuvette, each sample was scanned at the wavelength rangé % ABOusing

the ultravioletvisible spectrophotometer (U¥100PC, VWR, USA)The content of chlorophyll

a (Chl @), chlorophyll b Chl b) and carotenoidsCi+c) of P. cineraria and V. tortilis seedlings

were calculated using the following formula (Sudhakar et al., 2016):

Chla(mg/g) = 12.7 (8s3) I 2.69 (Dsas) X V / 1000 X W

Chl b(mg/g) = 22.9 ([B45) T 4.68 (Dse3) X V /1000 x W
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Cx+c (Mmg/g) = [1000 (@7o) - 1.9Chl ai 63.14Chl b} / 214
Where Drefersto the measured absorbance values at the specified wavelength.

2.7 Proline content measurement

The free proline protocol (Bates et al., 1pW&s employed to estimatiee proline contents oP.

cineraria andV. tortilis seedlings. Brieflythe stens and roos of the seedling were pooled and
weighed usingn analytical balance and then homogenized in 5 ml of 3% sulfosalicylic acid by
the mortar and pestle. Then, the homogenate was filtered through the filter paper (Whatman
filter paper, 9 cm diameter), using vacuum filtration throadduchner funnel. After that, 2 ml

of the filtrate was taken in a test tube and 2 ml of glacial acetic acid with 2 ml of ninhydrin
reagent were added to the same test tube. Then, the test tubes of the samples were treated
similarly as described above for the proline standards. The absorbance reading of standards and
samples were taken at 520 nm against toluene blank using the spectrophotometer. The free
proline content oP. cinerariaandV. tortilis seedlings were estimated by referring to a standard
curve made from known concentrations of proline and incorporating the estimated readings in
the following formula (Bates et al., 1973):

pmoles/g tissue = [{(ug proline/ml) x ml toluene} / (115.5 pg/pmole)] + (g sample / 5)

2.8 Statistical analysis

The parameters of germination percentage, root length, SRL, fresh mass, chlorophylls content
and proline content of the seedlings were calculated and graphed using Microsoft Excel software
(version 2016) and the values were reported as mean + standard error (SE) for both plant species
(P. cineraria and V. tortilis). For analyzing the data statistically, SigmaStat software for
Windows (Version 3.5, Systat) was employed for -tmay analysis of variance (twway
ANOVA) for comparing parameters between the treatm@utstrol, 0.5% and 5%&@nd species

(i.e., P. cinerariaand V. tortilis). Data were checked for assumptions (normality and equal
variance) while performing the twway ANOVA. In the case of failed tests for normality and/or
equal variance, transformation of data was carried out using fegiprocal or rank. Whenever
significant differences were detecteolpst hocmultiple comparisons were conducted using

Tukeyds test. The differences were considered
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3. Results

3.1Effect of P. juliflora extracts on seed germination and seedlings growtR. cinerariaand
V. tortilis

Figure 3.1 demonstrates seed germinationRof cinerariaand V. tortilis when exposed t®.
juliflora leaf and pod extracts at 10 and 100 m@bmpared td°. cinerarig an increasing trend

in germination was observed fot tortilis particularly for leaf extract (Fig. 3.1). Nevertheless,
germinations percentages were not significantly different from the control for both species (Two
way ANOVA, P > 0.05, Fig. 3.1he germination % d®. cinerariain control and 10 mg/L leaf

and pod treatments is higher than thatMotortilis (Fig. 3.1).
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Figure 3.1: Germination (%) ofP. cineraria andV. tortilis seeds after exposure B juliflora

leaf and pod extracts at two concentrations (10 and 100 mg/L). The values are mean + SE of n =
3 replicates/determinations. Within a species, bars sharing the same letter (upperéase for
cinerariaand lowercase fov. tortilis) are not statistically different. The asterisk (*) indicates the
differences between both species in each treatment.
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Figure 3.2 illustrates the effect of leaf and pod extract8.gtiliflora on the root length oP.
cinerariaandV. tortilis seedlings. On average, the control seedling?. gilliflora andV. tortilis

had root length of 5.6 = 1.9 and 6.3 = 1.5 cm, respectively. For the treatments, the length ranged
between 4.8 £ 0.6 to 9.1 + 2.0 ci. (ulifiora) and 3.6 £ 0.2 to 9.2 + 1.3 crv.(tortilis). For

both species, no significant difference was detected between the control and the treatments
(Two-way ANOVA, F = 1.591, P = 0.196). In addition, no differences were found in root length

of both species at various treatments (Tmay ANOVA, F = 2.4 x 1&°, P = 0. 996, Fig. 3.2).
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Figure 3.2: Root length ofP. cineraria andV. tortilis seedlings after exposure to leaf and pod
extracts ofP. juliflora at two concentrations (10 and 100 mg/L). The values are mean + SE of n
= 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercBse for
cinerariaand lowercase fov. tortilis) are not statistically different.

While no difference was detected between treatments for both species, significant statistical
differences in specific root length (i.e. root length fresh mass ratio or L/M ratio) were
revealed between the species (fway ANOVA, F = 16.333, P < 0.001, Fig. 3.3). tortilis
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seedlings had significantly higher L/M ratio in both pod extracts (10 and 100 mg/L, P < 0.001,
Fig. 3.3).
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Figure 3.3: Root lengthto-mass ratio (L/M ratio) oP. cineraria andV. tortilis seedlings after
exposure to leaf and pod extractsPofjuliflora at two concentrations (10 and 100 mg/L). The
values are mean = SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter
(uppercase folP. cineraria and lowercase foW. tortilis) are not statistically different. The
asterisk (*) indicates the differences between both species in each treatment.

When exposed to the extractsRfjuliflora, similar total fresh mass of th& cinerariaandV.
tortilis seedlings were measured in all treatments (Wwag ANOVA, P > 0.05, Fig. 3.4).
Interestingly, fresh masses Bf cineraria seedlings were significantly higher than that\of

tortilis in all treatments with exception of the control (i.e. leaf or pod extraettreatment) (P <

0.05, Fig. 3.4).
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Figure 34. Fresh mass dP. cineraria andV. tortilis seedlings after exposure to leaf and pod
extracts ofP. juliflora at two concentrations (10 and 100 mg/L). The values are mean + SE of n
= 3 replicates/seedlings. Within a species, bars sharing the same letter (uppercBse for
cinerariaand lowercase fov. tortilis) are not statistically different. The asterisk (*) indicates the

differences between both species in each treatment.

3.2Effect of P. juliflora extracts onchlorophylls of P. cinerariaand V. tortilis seedlings

After exposure to leaf and pod extractsdPofjuliflora, chlorophylla content ofP. cineraria and

V. tortilis seedlings appeared to have increased significantly from control especially in pod
extract treatments (Twavay ANOVA, P < 0.001, Fig. 3.5). For instanég, cinerariaseedlings
exposed to 100 mg/L pod extract contained significantly higher chlorogpliydin those exposed

to the leaf extracts at 10 mg/L (Fig. 3.3). Although a higher average chloreptgtitent was

also estimated foY. tortilis seedlings at both concentrations of pod extract, the wide variability

masked the statisal significance (Fig. 3.3).
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Figure 3.5: Chlorophylla content ofP. cineraria andV. tortilis seedlings after exposure to leaf
and pod extracts @®. juliflora at two concentrations (10 and100 mg/L). The values are mean *
SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppeRcase for

cinerariaand lowercase fov. tortilis) are not statistically different.

Figure 3.6 illustrates the effect of leaf and pod extrac®. gilliflora on chlorophyllb content of

P. cinerariaandV. tortilis seedlings. Chlorophyl content inP. cinerariashowed a reduction

trend particularly in the presence of pod extracts. Significant differences were reported between
treatments and species (Tw@y ANOVA, F = 3.312, P < 0.05 and F = 24.104, P < 0.001,
respectively). For exampl¥, tortilis seedlings in the presence of 10 mg/L pod extract contained
significantly higher chlorophylb compared to other treatments (Fig. 3.6). Furthermugre,
tortilis seedlings exposed to 10 and 100 mg/L pod extract had significantly higher chlotmphyll
levels tharP. cinerariacounterparts (P < 0.001, Fig. 3.6).
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Figure 3.6: Chlorophyllb content ofP. cineraria andV. tortilis seedlings after exposure to leaf
and pod extracts @®. juliflora at two concentrations (10 and100 mg/L). The values are mean *
SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppeRcase for
cinerariaand lowercase fov. tortilis) are not statistically different. The asterisk (*) indicates the

differences between both species in each treatment.

The effect of leaf and pod extracts Pf julifiora on carotenoids content &. cinerariaandV.

tortilis seedlings ispresented in Figure 3.7. Carotenoids contentPofcineraria seedlings
increased in almost all treatments and seedlings in the 100 mg/L pod extract contained
significantly higher level of carotenoids than their counterparts in 100 mg/L leaf extract (Two
way ANOVA, F = 5.163, P = 0.002, Fig. 3.Mlo significant difference was detected for

carotenoids content of withivi. tortilis treatments (P > 0.05, Fig. 3.7).
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Figure 3.7: Carotenoids content d?. cineraria and V. tortilis seedlings after exposure to leaf
and pod extracts d?. juliflora at two concentrations (10 and 100 mg/L). The values are mean +
SE of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (uppeRcase for

cinerariaand lowercase fov. tortilis) are not statistically different.

3.3Effect of P. juliflora extracts on proline content ofP. cinerariaand V. tortilis seedlings

The proline content inP. cinerariaandV. tortilis seedlings under exposure Ro juliflora leaf

and pod extracts is presented in Figurés Bor both species, proline contents of the seedlings
were similar in all extract treatments with range of 897 umol/g P. cinerarig and 8.26
10.26 umol/g V. tortilis) (Fig. 38). The exception was th&. cinerariaseedlings exhibit an
average drop in proline content by 50% in the 100 mg/L pod treatment (BigN8netheless,

no significant differences were observed between treatmentsWByANOVA, F = 1.696, P =
0.171). On the other hand, statistical significance was seen between speciegafTANOVA,

F = 8.393, P = 0.006). Significantly lower proline content was estimatedP.faineraria
seedlings at 100 mg/L pod extract (Fig8)3These seedlings had also substantially lower proline

content relative t&. tortilis seedlings at the higher level of pod treatment (P < 0.001, B)g. 3.
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Figure 3.8: Proline content oP. cineraria andV. tortilis seedlings after exposure to leaf and
pod extracts oP. juliflora at two concentrations (10 and 100 mg/L). The values are mean + SE
of n = 3 replicates/seedlings. Within a species, bars sharing the same letter (upperPase for
cinerariaand lowercase fov. tortilis) are not statistically different. The asterisk (*) indicates the

differences between both species in each treatment.

4. Discussion

Mesquite orP. juliflora is one of the most invasive plant species in many areas around the world,
including Oman, where it has beeansidered a potenti#ihreatto native flora andagricultural
lands.The presenstudy summarizegxperiments that were carried out on seed germination and
seedlings growth of two predominant woody trdesc{neraria andV. tortilis) when exposed to

the extracts of the invasive speci€sj(liflora). Following exposure to leaf and paktracts(at

10 and 100 mg/) and germinationP. cineraria and V. tortilis seedlings grevior 28 daysand
exhibited consistent no effect Bf juliflora extracts with a few exceptions discussed below.

It was predicted with the presenceRfjuliflora, there would be limited seed germinations due

to presence of allelochemicals from the extracts. However, aqueous extr&ctsildfora did
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not affect the seed germination of both spediesiferariaandV. tortilis) (Fig. 3.1), suggesting

that allelochemicals/extracts of the invasive species may not interfere with their seed
germination. The environmentally low concentrations (10 and 100 mg/L) relative to what
reported in previous investigations, and the limited exposure time (seed soaking for 48 hrs.)
could be responsible for observed lack of effect on the germinatiéncoferariaandV. tortilis

seeds. The strength of the impact Rfjulifiora allelochemicals varies depending on their
concentrations (Inderjit and Mallik, 1996). Fries et al. (1997) stated that high concentrations of
these substances negatively affect other plants by preventing them from germination while low
concentrations may enhance their growth. Experiments conducted on the same $pecies (
cinerarid) i n the presence of hi ghePjulito@mpadeeaexttactat i on
showed concentratiedependent seed germination inhibition and the highest level (15 g/100 ml)
resulted in complete germination failure {Abdali et al., 2019). Also, there was an inhibitory
effect on seed germination &f tortilis caused by accumulated unleached littelPobsopis
species while the leached litter had no effect (Muturi et al., 20R7)uliflora releases
allelochemical compounds from the leaves, bark, and roots, but with variable quantities, and
likely the inhibitory effects recorded with the leaves are more than that with bark and roots
(Getachew et al., 2012).

Generally, results demonstrated low germination percentage foPbotheraria andV. tortilis

in all treatments including the control (Fig. 3.1). Exceptionally low seed germination rate (up to
19%) has been documented Yortortilis (Andersen et al., 2015; Kruger et al., 2018). However,
relatively higher germination percentages-¢896) have been reported fer cineraria (Sacheti

and AFAreimi, 2000). Seeds of such arid plant speciedergodormancy,a state whemormal

vital functions aresuspended or sloweatbwn for a period(Kruger et al., 2018)Therefore,
dormancy is likely explaininghe low germinatiombservedor P. cinerariaandV. tortilis seeds

in the currentIn addition, t seems that the seed coat may hpxaectedthe seeds against
moisture as well aallelochemicals inextracts to which they were exposed for only 48 hours.
The dormancy could have been brokey several scarification prgermination treatmentto
improve germinatior{Vilela and Ravetta, 2001), but this was not carried out in our experiments
to avoid any cofounding factors on the measured endpoint (i.e. influeitguliflora extracts

on seed germination).

50



Similarly, root lengths oP. cinerariaandV. tortilis seedlings were not affected by the pod and
leaf extracts (Fig. 3.2). The absencetloé effectof invasive species on root growth Bf
cineraria and V. tortilis seedlings could be attributed to two main possibilities. First,
allelochemicals inP. juliflora extracts or powderslo not interferedirectly with mitosis the
process by which root tips is actively dividing, adding more @il hence elongating. While

roots are the most vulnerable part to stress, dehydration, and direct soil contamination (Meloni et
al., 2004), this was not the case &posures tdeaf and pod extracts since seeds were only
soaked for limited time (48 hrs.) before being planted in the potting méhdis.could have
resulted imegligible allelopathic effects on the root length of seedlingboth species.

While generally higher L/M ratio or SRL were observed Yortortilis comparative toP.
cineraria (Fig. 33), P. cineraria seedlings grew better than tortilis counterparts under the
exposure to the extracts of the invasive plant spedegu(iflora) based on fresh mass
measurement (Fig. 8. According toOstonen et al. (200/B5RL was calculated for different

tree species under various environmental conditions like heavy mineral stress, high temperatures,
elevated carbon dioxide, and physical soil disturbance. Similarly, it was employed in the present
study asan indicator for stress situation imposed by fihesence oP. juliflora allelochemicals.
However, not much could be interpreted from the SRIlthaseffect onroot length and fresh
masswas statistically insignificant

Both P. juliflora and P. cineraria are from the same genud$r@sopig and possess
allelochemicals. This may explain that the presence of low concentrati®gubflora extracts

is slightly stimulating the growth oP. cineraria seedlings but ndy. tortilis seedlingespecially

for fresh mas$Fig. 34). Chemical analysis for bof cinerariaandP. juliflora extracts showed

a phenolic nature of allelopathic compounds (Goel et al., 1989). Interesthgineraria does

not have as strong allelopathic effect Bsjuliffora on other plants (Goel et al., 1989).
Nevertheless, Ghazanfar (B)Stated that seedlings of bokh cineraria and P. juliflora can
coexist under arid, dry conditionB. cineraria can also tolerate a wide range of soil salinities
(Brown, 1991), implying its ability to adapt well under variable harsh environmental conditions

including exposure t®. juliflora extracts.
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Levels ofphotosynthetic pigments in plardasewidely employed aa physiological parameter in
response to environmental stresgluding exposure toP. juliflora extracts Although not
statistically significant from the contratonsiderably higher content of chloroplsydl andb in

V. tortilis seedlings in the presence of pod extracts was observed, which was not seen in the leaf
extracts (Fig. 3.5and Fig. 3.5 In fact, V. tortilis seedlings in both levels of leaf extracts
exhibited lower chlorophylla content (Fig. 3.5). Opposite to predictions, explaining such
observations is quite challenging as the low chlorophylls content is an indicator that the plant is
negatively affected or stressed. For instance, a decrease in the chlorophylls content was observed
for both . cinerariaandV. tortilis) as the result of exposure to increased salinity levels (Alsaidi

et al., 2006). Similarly, lower chlorophylls content was considered one of the primary signs of
cadmium toxicity for its effect on photosynthesis (Lagriffoul et al., 1998). Odhiambo et al.
(2018) explainedhat plantsin very cold environmental conditions suffer from a detrimental
effect on their growth properties by production of a low level of chlorophylls. Though
insignificant, the consistent rise of stimulated content of chloroplaylsxd b of V. tortilis
seedlings especially in pod extracts and powders may imply that influence is somehow
cumulative. In other terms, what happens to chlorophythay be associated with effect on
chlorophyll b since the latter is synthesized from the precursor or chlorophiilanaka and
Tanaka, 2011). Consequently, this may explain the similarity of the augmented content of both
chlorophylls a and b. Similar to no effect orroot length and fresh mass &h cineraria
seedlingsrelatively low concentrations of. juliflora extracts appliedh our study may explain

the lack of influence on their chlorophglandb contents Generally, the presence of relatively

low levels of allelochemicalsesultsin no effect or positive influence or stimulation (e.g. Cheng

and Cheng, 20)5As the absorption spectrum differs from chlorophytb chlorophylla, where
chlorophyll b is used in wild plants to enable the harvesting of a wider range of light.
Chlorophylla does not absorb light as efficiently at 450 nm as chlorofhyllhich has a strong
absorption around this region (Tanaka and Tanaka, 2011). The chlorophyll decomposition
process is basic and of great importance to photosyntfiesiska and Tanaka, 2011), so any
effect on the content of chlorophylla and b consequently affecting the efficiency of
photosynthesis.

A general increase in carotenoids content after exposure to the extracts was observed. The

increase in the presence of extracts would be included under stimulatory effect because of low
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concentrations used and the tendency of wsdrble or aqueous plant extracts to be less
harmful when compared to organic extracts (Damasceno et al., 2017). There is an observed
increasing trend in the content of carotenoids in Vhetortilis seedlings, yet it was not
significantly different from the control (Fig. B, probably their carotenoids are less influenced

by P. juliflora pod extracts than chlorophylls. Similar observations have been already reported in
literature (Kachout et al., 2015). Carotenoids are protecting the plants from the photochemical
damage and reactive chemical species generated during metabolic pathways under exposure to
environmental contaminants (e.g. exposure to heavy metals) (Kachout et al.,, 2015) and hence
less effect observed on carotenoidsVoftortilis might suggest a role against oxidative stress

induced by the exposure to leaf and pod extracts of the invasive spegidgi¢ra).

While allelopathic effects have been widely and broadly investigated, limited studies have
measured and reported proline content as physiological pararmetdis study, the proline
content of botHP. cineraria andV. tortilis seedlings under the influence ©f juliflora extracts

was determinedo clarify the extent of allelochemicals of the invasive spedregulifiora) as
environmental stressthe P. juliflora extracts did not influence the proline content of both
species with a notable exception for significant drop of proline contéhtaheraria seedlings
exposed to 100 mg/L pod extrgEig. 3.8). This may suggest that the allelochemicals in aqueous
extracts may not considered harmful, likehecauseorganicsoluble allelochemicalavere
excluded during the preparation of aqueous extraetsrestingly, theP. cineraria seedlings

were stressed when exposedPtquliflora powders (i.e., noffractioned or unleached materials

with all watersoluble and organic soluble allelochemicals present), with higher contents of
proline accumulated in all treatments relative to the control (Al Musalami et al., 2023). Earlier
studies Damasceno et al., 20L8howed thathe aqueous extract & juliflora leaf helps in
managing the diseases of many crop plants because of its significant antibacterial @ctogty.
Again, concentrations used in the experiments of extracts were relatively low for environmental
relevance.

When plants are challenged by stress, they release proline in their parts as a physiological
response (Kandowangko et al., 2009). At the beginning of stress, proline content starts to
increase slowly and continues to increase dramatically after or with prolonged exposure to

situations such as dehydratiand droughtYang and Kao, 1999)water stressHarouk et al.,
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2009) coldness, and the presence of heavy metals (Kishor et al.,, 28@b¥alinity stress
(Alsaidi et al., 2006)Proline is abundant in plants with high resistance, while stressed plants
have lower content of proline (Yoshiba et al., 1997). Therefore, it serves as stress biomarker and
it seems to detect the stress induced by exposure with powders of the invasive $pecies (
juliflora) to P. cineraria seedlings(Al Musalami et al., 2023) but not its aqueous extracts
Neverthelessthis may not be universal for aRrosopisspecies depending on the type of
stressful situation. For examplproline content inProsopis albatree was not significantly
affected when exposed to salinity, and this was explained that proline is not important and may
not participate in the salt tolerance mechanisr®.ailba (Meloni et al., 2004). Similarly, there

was no effective role for proline in helping tomato plants to cope with the stress of salinity
(Heuer, 2003).

5. Conclusion

Allelopathic effects of. juliflora, a global IAS, using its leaf and pod aqueous extracts on two
native plant species in Omam.(cineraria and V. tortilis) were investigated. Generally, the
relatively low concentrations of water extracts (10 and 100 mg/L) did not affect seed germination
and growth parameters (root | engt h, SRWL and
tortilis seedlings hadslightly higher chlorophyllsa and b contents,P. cineraria seedlings
showed increasing trends for carotenoids. For proline as a physiological response and stress
biomarker,neitherP. cineraria nor V. tortilis seedlings appeared to be stressed bythsence

of P. juliflora extracts, likelybecause watesoluble allelochemicals are not as effective as
organicsoluble allelochemicals to induce proline producti@verall, the results indicateo
effects of water extracts oP. juliflora leaves and poden two predominant woody treeB. (
cinerariaandV. tortilis) in arid and semarid areas
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The role of postgraduate programs in Omani universities in promoting

community partnership to achieve the goals of sustainable development

Abstract

The study aimed to identify the role of postgraduate programs in promoting community
partnership and community service in order to achieve sustainable development. It also
revealed the challenges faced by postgraduate programs in developing community
partnership. It also identified the requirements for developing this aspect. The study relied on
the qualitative approach by conducting interviews with a sample of (25) postgraduate
students. The results showed that postgraduate programs have a significant role in enhancing
community partnership and community service. The results also revealed some challenges
such as high academic burdens on students and academics, the lack of awareness, and the
limited communication with community institutions. The results also reached a number of
procedurs to develop this aspect, such as opening more channels of communication with the
community, including community partnership within the university's policies, intengifyin

community service activities.
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Abstract:

Geography is an interdisciplinary science that studies the human being and the earth in
the context of complex interactions, intersects with several disciplines on different research
issues, andupports other disciplines’ methodological tools, such as statistics, mathematics,
engineering, and media, and is thus undoubtedly accompanied by scientific and technical
developments accompanying scientific progress, in terms of teaching methods, training and
research methods. In this context, the geography people of the University of Morocco have
found themselves as compelled as they are in the world, in the wake of the Coronavirus
pandemic, COVIBL9, to engage extensively in the use and adaptation of digital methods to
the characteristics of the educational and formative process of geographical specialization.

This was an occasion for many Moroccan university institutions to engage in the use of
interactive digital education platforms in order to cover the teaching and training needs of
students as the educational process ceased. These platforms include: Google Classroom,
Google Meet, and Moodel. They vary in terms of their possibilities for teaching and
communicating remotely with different categories of students. Although these electronic
platforms have responded to the requirements of the teaching methodology of some units,
particularly theory, they still have limited responsiveness and compatibility with the
particularities of applied geographical materials, which calls for the search for methods that
are more responsive and compatible with the specificities of some subjects that may require
special programs and specific tools. Thus, through this research paper, we will undertake a
comparative study of these three electronic platforms in the field of distance learning by
highlighting some of the practical models tested in geography divisions, highlighting their
positive aspects on the one hand, and diagnosing their shortcomings that prevent the
achievement of some of the educational objectives at the level of some of the basic units of
geographical composition on the other.

Keywords: Moroccan university curriculum development, methodological tools,
digital education platforms, distance learning.
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Abstract

Text classification automates the categorization of documents based on their textual
content, often involving the exploration of large datasets. While English text classification
techniques have demonstrated efficiency and validity with high accuracy, applying the
same methods to Arabic text presented challenges due to the language's complexity,
including morphology, prefix, suffixfiel-hamzako, fiel-modod, and other linguistic
nuancesConvolutionalneuralnetworks have been investigated in recent publications as a
potential solution to these problems in Arabic text classification. While some studies
integrated machine learning methods li8apport Vector Machines, others included
optimization strategies lik&eneticAlgorithms. Accuracy was improved by the Ensemble
technique, which included several models; the Convolutional Neural Networks achieved an
impressive accuracy of 99@ This study, however, examines the topic of whether this
precision is achievablédditionally, the paper delves into specific challenges unique to
Arabic language processing and examines advancementsuolutional Neural Network
models designed for Arabic text categorizatitom 2018 to 2023It explores the impact

of pretrained techniques, transfer learning, and ensemble approaches on performance
enhancement. The study concludes by proposing potential research directions in
classificationfor Arabic textusingConvolutional Neural Networks

Keywords: Arabic Natural Language Processing Arabic Text Classification

ConvolutionalNeuralNetwork
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1. Introduction

Text classification is known as tlsetof steps toorganizingdocuments inta@ategories or
classes according tthe content of documentsThesestepsare becoming increasingly
significant due to the abundance of textual material available anlingroving
classification accuracy is the primary challenge in text classification. This problem has
been solved in English by several suggested and realized algorithms. However, limited
successful research has been done on Arabic text classification and categotizhtiart, 6 s
due tothe difficulties in text preprocessingechnically, text classificatiors divided into

two parts (Biniz et al., 2018; Boukil et al., 2018). The fpattinvolves applying feature
selection, feature reduction, and feature weighting algorithms to select several unique
features from among all the features present in the text. The selected features are subjected
to classification algorithms in the next stepespite the significance of the Arabic
language there is still agap in Arabicnatural languageprocessing ANLP) due to its
difficulty, complexity, and many dialects, atrg derivative character, and ambiguity
brought on by diacritical marks increase this complex@Bgdaro et al., 2009)ANLP
(Mohamed et al., 2020 becoming an important technique in many figldgluding
classification, translation, named entity recognition, handwritten recognition, extract
information, summarizationetc. The initial study employinghe convolutional neural

network (CNN)for Arabic text classificatior{ATC) was different compared to English
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because othe particular contextf the Arabic languageResearch conducted by Wahdan
and Hamed (2015) represented a pioneering effort in the utilization of Convolutional
Neural Networks (CNN) for the purpose of Arabic text categorizatiomo distinct
methods that were used for text classification were CNN and Support Vector Machines
(SVM). SVM is useful for categorizing the data, whereas CNN appears to be good at
extracting features from the inploreover, the normalizatioapplied to Arabic text may
change the meaningeveraldeep learningDL) algorithms have beetsievelopedo build
specific models for ATC, including CNNs and Recurrent Neural Networks (RNNs) by
applying machinelearning ML) techniques, and domain expertise, and utilizing a
combination of linguistic analysis, it can be improving the accuracy of ATC and
addressing thesdimitations. The main motivation of this paper is toprovide a
comprehensive survey to classify Arabic text using CNIdsthe best of my knowledge
therehave not been any surveys conducted regarding the CNN investigation on Arabic
Text Classification within the preceding five years. Furthermthrere are also many
recent studies thaieededo be studied and organized according to a specific taxonomy, as
the last survey study was in the year 2020 by the Iraqi researcher and His colleagues
classified Arabic text using machine learning and deep learmimg.contributionof this

survey paper can bring:

1. A complete literature review of recent studies that use CNNs to categorize Arabic
textin the last five years

2. Analyzing and identifying challenges specific text classification in Arabic
language processing.

3. Highlighting CNN Architectures forATC and ©omparing various CNMbased
models and techniques to assess their performance.

4. Analyzing the widely used datasets AFC researctirom 2011 to 2022

5. ldentifying the unresolved research questions and prospects in the field.

The sections of the paper aoeganizingas follows: Section dackground Section 3
methodologySection4, relatedwork. Section 5discussionJimitations, andutureresearch
directions are explained. In Sectiénthe conclusion is presentedhe organization of this

paper'sectiorsis shown in Figure 1.
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2. Background

Text classificationmethodsare categorized into two types, including maneghniques

and machine learning techniqueéEhe manual technique&nown asthe statistical and
queriesneeded to be set manually to classify the text (define the features buiet)js
technique is limited to single documents and small t&xtsleen et a) 2019).In recent

years, the mass of data has increased and traditional classification methods become invalid.
Machine learning algorithms replaced the previous methods to overcome this issue, and
ML algorithms classified into two types which are supervised and-supervised.
Supervised learning technigues use labeled data. An example of a supervised learning
techniquesuch asa Deep Neural Network (DNN). A DNN is a neural networlset in

several layerancluding input, hidden, and output layels. hidden layerscan added
perform more calculations or optimize algorithto enhance and perforncomplex
problems.There are mantypes ofDNN availablewith the differentconnections between

the neurongAbdeen et aJ 2019). On the other handp-supervised learning istgipe of

ML methodthat utilizes algorithms to learn patterns from data that is not labeled (Kim et
al., 2020), unsupervised learning usesabeled data. e use of unsupervised learning in

NLP has enabled the development of systems that can process language witHikeaiman
nuance and complexityrhe development of systems that can translate between thousands
of languages has been made possible by approaches such as word embeddiags,

machine translationippic modeling, and language generation.

2.1 Arabic Language and Complexity
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Arabic is one of thdamousspoken language#rabic isthe sixth spoken language in the
world, and thdourth spoken on the internet. Furthermore, Arabic is expected to be used by
more than 372 million people in 2023 (Lingua Language Center; Berlitz, 2023). Arabic has
special spellings. Unlike English, French, and all other Western languagésc writing is

from right to left, and Arabic letters do not have lowercase or uppeot@sacter Arabic

letters have no vowels. Instead, diacritics are a sited above or below the characters. Modern
writers have abandoned these phonetic symbols. in this case, readers will be understanding
the missing diacritics based on their knowledge of the language. This feature leads to
ambiguity in Arabic texts for both structural and lexical, as different phonetic symbols can
lead to different meanings (Sahu et al., 20MJst letter shapes can change according
based ortheir position in the wordsuch aghe letteri 0 &@n be written in four different
format basedn its position within the wordatt h e b e gsheepR mQ&o; in the

mi d dspeeia) & f PO _ aatt ch e hestorgt € i geF |peach© H B0 of the word

The Arabic languageis including a rich morphology, complex syntax, and difficult
semantics. Arabidanguage categorized into typ&odern Standard Arabic (MSA) and
various regional Arabic dialects, each written differently and using different words.

Additionally, Arabic letters change shape dependinglais position within a word, which
makes the analysis and automated processing extremely difficult and complex. The use of
dots for characters in Arabic adds a layer of compleXitye tomany letters have similar
structures, letters are distinguished by dbésnum, and place. That is the lettersibh n-g,

t-d, th-3) all have the same structure but differ in the position and dots num. Arabic also
uses certain inflections. Typically, terms can be specified as a combination of prefixes (such
as articles, prepositions, and conjunctions), lemmas, and suffixes (such as objects and
personal/possessive anaphors).

2.2 Arabic Natural Language Processing

Arabic Natural Language ProcessifgNLP) aresetof tools andtechniquedor developing

and analyzing Arabic invritten and spoken formatsANLP is important contributions to
amount of development applicatioasd, providesArabic and norArabic speakers with

useful and practicalools which used in differerfields. DL algorithms are increasingly

being used in NLP these days due to their high accuracy and ease of implementation. Data
must be carefully organized. Generally, several techniques are used to improve the
application of NLP including statistical methods, word embeddingand graph
representationglLuo, 2021). ANLP is part of NLP thatinalyzesand processeshe Arabic
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language.Therefore, NLP tools developed for other languagesdifficult to use forthe
Arabic languag€Farghaly & Shaalan, 2009).

2.3 Classification Methods

A classification method (Bouchiha et,&022) is defined as a techniqimat setpre-defined
classeor labels to input data based on character. This is used to model new hidden instances
of ML predefined classes. There are several ML techniques used for text classification, such
as Naive Bayes (NBs) (Qu et,&018; Biniz et al 2018). These are support vector machines
(SVMs), probabilistic models that use Bayes' theorem, which assumes independence between
features. (Bouchiha et al., 2022; Kowsari et al., 2019) is a famous ML algorithm for text
classification SVMs search for best hypgiane that separates different classes in the feature
space. Decision trees (DTs) are hierarchatalctures that can be used for ATC by learning
decision rules from labeled training data, and random forests are ensemble learning methods
that combine multiple DTs to make predictions (Kowsari et al., 2019). Overfitting is reduced
and classification accuracy is improve@ther methods for text classificatioare DL
techniquesCNNs are gaining popularity in text classification because they can capture local
and global context information through convolutional layers. Chidking for relationships

and patterns between data elements based omibeipositions.CNN has beemsed for the
classification of image data (unstructured data) (Kim, 2014), and sequential data modeling
(data changes over time), and RNN is the most popular architecture in NLP (Liu et al., 2016).
RNNs process information bidirectionally, learning information from both the previous and
next states. CRNN is a model by Elnagar et al. (2020), that combines CNN and the RNN to
improve realtime text classification.

The final model is a Transforméased model. For example, the BERT model (Bidirectional
Encoder Representation of Transformers) effectively preserves context information (Harrag et
al., 2020).

2.4 Arabic Text Classification (Categorization)

Arabic text classification (ATC) isa main section imn ANLP which usedto understand

user comments or classify different articles and news predefir@d. process involves
assigning predefined labels or classes to text documen&lgiEi & El Alaoui, 2018).
Creating and sharing information exposes communities flova of content, requiring
automated text classification algorithms. Automatic classification systems for Arabic
documents have gained great importance in the fields of health, education, and information

sciencesBuilding text classification (TC) systems face major challenges, such as the high
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dimensionalof the feature spageand the presence of redundant and noisy feathegget

low accuracy resultVarious feature representation methods have pemrosed to address
these issues. The most common representations are word embeddings, doc2veco&nd Bag
Words (BOW). An example of this field is the hadith classifier that classifies the speeches of
the Al-Rasowal Muhammaé 0 (Belkebir and Guessoum, 2013).he preprocessing and
feature selectiorsteps for Arabioveb-based document are very important to improve the
classification process. Although the preprocessing phase is implemented, it has little effect
on the documentThe selectiorof features useth somerecentstudies was based dhe

term frequencyinverse document frequencYHR-IDF) algorithm This algorithm has little
impact on the classification process comparedrnotheradvancealgorithm (Ghareb et al.,
2018).

2.4.1 Arabic Text Classification Process: The following figure (Figure?) illustratesthe

main steps inthetext classification process.
Figure 2

ANLP Text Classification Process

DL ] [ Evalution ]

Calssification

Data Dtat
Represenation

Collection

Data Pr-
processing

Note: Adopted fromDeemAlsaleh & MarieSainte (2021)

1. Data Collection: The textdocumentsollectedfrom differentsources
2. Data Preprocessing:There are somsteps to prepare the ddta processindy
the classifier
a. Cleaning: Remove or correct missing data
b. Normalization Transform the text in basic form
c. Tokenization: The mainprocessthat break down the statement into some
word (token). The word bounday setsbased ora white space charactéor
mostlanguagegWebster and Kit, 1992).
d. Stemming: The prefixesandsuffixesfrom the word are remow& andeach
word retumsto the basdorm (sten root).
3. Data Representation:All words on the documerbnveredto vectors, taise in
classifier eachvector will be representegords in the sammeaning
4. Classification: TheML or DL classifier carassign class to text based on content

of documents
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5. Evaluation: the outputof classifieror resultevaluatedoy usingone or some of

the measurethatare shownin Tablel.

Table 1
Predictive Performance Evaluatianethods for text classification
Evaluation Description Equation
Method

11 T s 14 r.
Accuracy The correct classified rate to the 006 i ﬁ%
r

overall datasets. B

Precision ~ The true positive rate resultom precision = —
a+b

overall the total rate of positive @

results.

Recall  the num of correctly classified rates recall = %

a+c

from a class divided by th®tal num @)

of rates in that class

F1-Score The test accuracy measuring, -F1

Scoreusing the recall result and the 4 il de hngl

precision resultThe higherF1-Score

meanghe models good.

Note: a is a num of doc correctly assigned to this class.
b is the num of doc incorrectly assigned to this class.
c is the num of doc incorrectly rejected from this class.

d is the num of correctly rejected doc from this class.

2.5 CNN Architectures for Arabic Text Classification
CNN architecture for text classification (Alhawarat & Aseeri, 2020) involves encoding a
text document into a reablued matrix and applying convolutional, pooling, and fully

connected layers falassification.
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Figure 3

The Basic architecture of CNN

Pooling

Features
Map

Note: Adopted from (Alhawarat & Aseeri, 2020)

Figure 3 shows the basic architecture of CNN. The process begins by encoding the
document into a matrix representati¢ieature maps are generated by applying filters to
the matrix that is passed through convolutional layers. Pooling layers are utilized to
decrease the number of parameters and regulate overfiffiogspeed up training, use a
nortlinear activation such as a rectified linear unit (ReLU) to loop over thewubf the
pooling layer. The feature map is then transmitted through dolyected layers that have

a SoftMax activation layer for classificatiohhe process begins by encoding the document
into a matrix representatiofreature maps are generated by applying filters to the matrix
that is passed through convolutional layers. Pooling layers are utilized to decrease the
number of parameters and regulate overfitting. speed up training, use a nonlinear
activation layer such as a rectified linear unit (ReLU) to loop over the output of the pooling
layer. The feature map is then transmitted through-ftdlynected layers that have a Soft
Max activation layer for classification.

2.5.1 Different CNN Architectures Usedin Arabic Text Classification: There arenany

CNN architectureemployed in Aabic text classification, each with itsique approach

and performanceélhe following are eme of the CNN architectures employedAiiC:

1. Narrow CNN: The purpose of this CNN architecture is to categorize sentiment in

Arabic dialects.This structurencludesthree convolutional layerswhereeverylayer
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followed by a maxpooling layer. Tis model was able to achieve high recall raigs
using the SemEv&017 Arabic dialect Twitter datas&L(ALI et al., 2Q0).

. Multi -Kernel CNN: Superior Arabictext categorizationdeepmodel (SATCDM)has
been developedpplying CNN, N-gram,andword embeddingasa multrKernel The
goal of this architecture is to improve representatibthe words and employ word
embedding techniquder Arabic text.

This model was able to achieve a classification accuracy of 9716898.9%after
being tested on 15 public datas@siginal and stemmed tex¢Alhawarat & Aseeri,
2020).

. Genetic Algorithm-based CNN: A hybrid classification model foATC created by
optimizinga CNN parametewith the help of Genetic Algorithms. When tested on two
large datasetsthe model showed a-%3% improvement in classification accuracy
(Alsaleh & MarieSainte, 2021).

. Recurrent Convolutional Neural Networks (RCNNs): The model combineshe
CNN with recurrent neural network (RNN) for tasébtext classification This model

is called Ensemble moddRCNN allowing to capture of both local and globabntext
andhas anaccuracy ratef 99.84%(Al-Niazi et al, 2023).

. Convolutional Neural Network with Recurrent Neural Network (CRNN): An
ensemble model that can be effectively using CNN and RNN architecture, to capture
and incorporate the input text's spatial features and sequential dependencies, the CRNN
model has an accuracy rate of 98.92% Q&lzi et al., 2023).

. Hierarchical Convolutional Neural Network (HCNN): The ability of HCNNs to
handle hierarchical structures in text data can be advantageous for specific types of
Arabic text classification taskBlICNN wasproposed based on two hierarchical leyels
HCNN is two classifiers worked at the same time for training the model.

The HCNN evaluated three case studies and has achmipdrformsresults, the
HCNN accuracy is 99.82%Wen et al., 2020).

. Hyperparameter Tuned Hybrid Deep Learning for an Automated Arabic Text
Classification (AATC-HTHDL) model: An ensemble model that thatsing a
combination of CNN and LSTM modelsr manageATC. The AATC-HTHDL model
was successful in achieving an average accuracy of 98.3W% model achieved
outperformgesultscomparedo five ML and DLmodels(Al-Onazi et al., 2023)

2.6 Arabic Text Classification Datasets and Preprocessing
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The study oATC is a popular one, and several datasets are available Table?2 listing

some datasets availableATC.

Table 2
Datasets available in Arabic text classification
Dat aset Si ze Descripti Ref
Ar SenT 4,000 1t ArabBéenti me Bayet a
Twi tter D (2019
(positive
and neutr al
| abel s)
AraVec 1 .nei | fwioo n Arabic Wo Mourad
embeddi Embedding (201
Al jaze 111 ,6d702e8s d Newsr ti cl e:. Badaroet ¢
Dat ase 319,254 Al jazeera (2019
wor ds
Arabic 4 , 0d0oOc s Arabic new Hmei di
Categor (2015
Saudi F 3, 0d0o0c s A coll ecti AlTwai r
Agency articles fr et al
Press Age
Ar abi c Vari es Arabic Co Zai dan
Wi ki pec extracted Cal I-i s
Corpus Wi ki pedi Burch (
Hadi t h 4072 Coll ection: Mazlinet
texts awdr 9 (2021
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Dat aset Si ze Descripti Ref

Masr aw 451 ,d203c0s News Abdul gt

& Abdul

(2022

Mor occ i 111 ,d702c8s News Jbene et al

Newsape.l (2021
Articl
Dat ase
( MNAD)

Saudi - N 45,93 News Al sal e

papers docs Lar-abi

Dat ase Ma r-$ &i n

( SNAD) (2021

These datasets still have some challenges like morphologarablexity, dialectal

variation, lack of standardization, limited labeled data, and data sparsity.

Preprocessing techniques for Arabic text, such as tokenization and normalization, are
crucial steps in NLP tasks. There are several approaches and techniquesongadite

text datasets, the tablee8plainssome of them as examples.
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Table3 Tokenization and segmentation approach andstool

linguistic Handling Example Rel
Feature Approach
Afhix Rule-based ALl > [ T Remove prefix Hahash
methods (ARMadinah) Haoot {Madinah) where "dI" (al-) (201107
[ preti,
suttix)
Morphologica "hagglis” Means Their book
| analy»ers {kntdbuhummi) >

- Stanford Arabic Morphological Analyzer (SAMA) analyzer as:
Riot: "edS" (katab) (meaning "to write")
Prefix: "sg" (hum) {indicating "their")

Soffix: "W (8) (indicating "dual™ in this case)

Chitics Lexical For example, lexicons or dictionanies for words or characters. Diarwish
resources — = = -
e Clitic "2 {ka) Means Like adjectives ct al.
fu - OF NOUNs
" " (agsar > Faster . {2014)
ka) thian™
Contextual Use the clitic's surrounding context in a sentence or discourse to infer
clues Its proper connection to the host wornd.
"l aiylac ™ ( Atayiuhu al-kitab) Means “I gave him the
= e ]S book™
Clitic "s"=* (hu) - verb "<uyhe ¥ >
{A'tayt) “him™ - 1 gawe™
Dhacritics Diacritic s S Al yim" "1 wrote Darwish
. . 5 o .
remaval { katabtu risilah) { katabtu a letter etal
rizflah) (2014)
short vowels and other ambiguity and
phonetic imfonmation loss of
information
Digcritic Restores the onginal vowel sounds, pronunciateon, and grammatical
restoration features of Arabic text by adding digeritic marks.

3. Methodology

In this paper, the researcher uses the descriptive analytical method to study and analyze
techniques related to the subject of the study. The paper investigates the effectiveness of
CNNs in classifying Arabic text, we collected about 44 research papers online, and we took
about B papers from them that can be divided into groups. The main group explains the
researcher s6 wor k7 stadmes, and the les of the pajpels widcuseed the
steps for processing Arabic text, extracting features, and the ML and DL algorithms used to

get the contributions of this paper.
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4. Related Work

Convolutional neural networks (CNNs) are one of the most popular DL algorithms that
have been applied in many fields, including ANLP. Biniz et al. (2018) advanced an
innovative method for classifying Arabic texts. They used the word root algorithm to
extract, select, and reduce the required features. Then, as a feature weighting method, they
use theTF-IDF method. Finally, in the classification step, CNN was used along with the
hyperparameter tuning process, and the model achieved excellent results @ sever
benchmarks. The dataset is a Modern Arabic (MAD) collection. The caxsists of
alphabetssymbol words, and numbershe datasehas319,254,124 words and 111,728

docs structured in text files from three Arabic online newspapdise choice of
hyperparameters for a CNN model can affect the classification performance. In their
experiments, the authors ustbchastiggradient descent (SGD) to train the network and
used a backropagation algorithm to compute the gradients. The researchers choose two
important parameters are filter size and feature map. They found that as tbé featare

maps increases, it takes longer to train the model. To test the effect of dataset size, the
researchers trained a modael datasets o different sizes The highest accuracy was
achieved for CNN, 8M, and linear regression (LR) when the dataset size was large. The
CNN model achieved the best results at all sikdsreover, compared with traditional
methods based on BoW models, CNN models can effectively create semantic
representations of texts and obtain more context information about features. Training and
testing data come from different sources, and documents are often divided into multiple
classes. Considering these difficult crosnain classification tasks, an accuracy of over
92% is satisfactory.In 2020, Superior Arabic Text Categorization Deep Model
(SATCDM) was employed to categorize Arabic text docsapplying multi-kernel CNN

and word embeddingAlhawarat & Aseeri, 2020)SATCDM used Arabic news text
documents in MSA formatAmong these datasets were small and medium original text
datasets, root text datasets, and large original text dat@ibetsiodel isevaluaed using
datasets that covered different text document sizes, unique terms, and preprocessing
methods. High accuracy ranging between 97.58% and 99.90% are achieved by the model,
the SATCDM model has superior performance over traditional machine learning
algorithms such aNaive Bayes (NB)stochastic gradient descent (SGD), &uMs. This

model is stable for Arabic text dgcregardless ofreprocessingnormalization, and
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rooting algorithms. The limitation of this model is that it may not have been tested on

diverse Arabic texgenres or domaingAlhawarat & Aseeri, 2020)

In anotherstudy, Alsaleh & MarieSainte (2021ylemonstrated the improved accuratya

new classification modelnetwork techniqueby proposinga new hybrid Arabic
classification modebased on CNN angeneticalgorithm (GA). Geneticalgorithms arethe

most famousoptimizatiors algorithns which have beerproven theirefficiency in many
fields. The researchers used GA to optimize the CNN weight vector to improve the
classification accuracyThe proposed model is validated on two large datasets derived
from the MSA format. The newly released Saudi Arabian Newspaper Articles Dataset
(SNAD) consists of 45,935 documents and the Moroccan Newspaper Articles Dataset
(MNAD) consists of 111,728 documenidhe study combining CNN and GA is the first in
ATC. In this modelGlove technique is used for data representation. They achievBéoa 4
improvement in classification accuracy compared to the CNN model without Gloves and
the CNN model withGlove However, the combination of CNN and GA was validated to
improve the classification accuracy and RMSE. -GN performs GA in the
training/validation phase, so it requires more computation time than the baseline to

generate optimal weights.

El Alami et al. (2020) investigated the combination of CNN and long $&ort memory
(LSTM) for ATC. Furthermore, this study covers the morphological diversity of Arabic by
examining word embedding models using positional weights andvetd information.

Word embedding technology can capture the contextual information within the text and fill
in the gaps related to missing semantic issues. By incorporating postfixes as a post
processing step to improve word representatibay have the advantage of comlbig
implicit and explicit semantics. Experiments on the OSAC dataset show that the CNN
model with 128 filters and retrofit achieves good performance, achievingsaar€& of up

to 99%.These results tend to suggest that retrofitting improves overall text classification
performance by bringing semantically similar words closer to the representation space,
promoting the proximity of similarity vectors. Additionally, the combination of CNN and
LSTM affects both the CNN's ability to define local patterns dredUSTM's ability to

order content. However, the layer order plays an important role in the model performance,
as the LSTMCNN model achieves 7% accuracy and 1% lower accuracy tharl(GYM

and LSTM modelsLikewise, Wahdan et al. (2021) aimed to solve the challenges faced in

ATC and study the impact of using CNN. they also aimedeithe most efficient DL
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algorithm to classifyng and categorizingthe Arabic text.Researchers ask research
guestions to create a qualitative search. Generally, in this #iadyses three methods to

answer questions. Therefore, every question requires a specific method.

Furthermore, training the model requires a powerful computing device because the
training process in CNN is complex and the@nsuming. The research also includes plans

to conduct experiments to deploy &TC model usingDL. In the analysis part, the
researcher explained in detail the siéps that need to be implemented to build the model.
Besides that, Getting the most efficient neural network requires preprocessing and model
building that covers all types of neural networksa similar research field, ADnazi et al.

(2022) proposed the AATEITHDL model. Theimportanceobjectivein the study is to
identify different class labels for Arabic texts. The researchers faced two challenges in the
ATC process, low accuracy and high feature dimensionality. The AATEBDL model
effectively identified different class labels in Arabic text. The model includes various
operating phases. First, data preprocessing is performed to transform the input data into a
useful format, the datasets consist of 5,690 documents from $ahgle Arabic News
Articles Dataset (SANAD) and News Articles Dataset in Arabic for Midibel (NADIA).

Next, apply the THDF model to extract the feature vector. Next, the CRNN model is
utilized for Arabic text classification. Finally, the researcher used the Crow Search

Algorithm (CSA) to finetune the hyperparameters included in the CRNN model.

The proposed AATEGHTHDL model was experimentally verified and the results were
discussed from various aspects. The results of the comparative study highlight that the
performanceof the model is promising compared to other models, with accuracy of the
model up to 98.9%.

4.1 Advancements in CNNbased Arabic Text Classification

1. Handling Language Models and Transfer Learning:By using large Arabic text
corpora as training grounds, language models can be tuned to capture the morphological
nuances and contextual information specific to Arab@enerative Pre-trained
Transformes (GPTs) and Bidirectional Encoder Representations fronmTransformers
(BERTS) can effectively learn to encode and userphological features for Arabic text
classification task@Harrag et al., 2020; Lan et al., 2019)

2. Handling Unbalanced Data: There are multiple techniques for handling unbalanced
data in Arabic text classification using CNNo balance the class distribution in the

training data, it is commonly used to use oversampling or tsatapling.Oversampling
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reproduces instances of the minority class, while usderpling reduces the instances
num of the majority classi-urthermore, theesearcher addressed unbalanced data for the
class distribution of the datasets by using the Synthatiority over-samplingtechnique
(SMOTE) to balance the class. SMOTE includes generating synthetic samples for the
minority class to get a more balanced distribution of classes that can improve the
performance of the classification model (Alsaleh & Laifslairie-Sainte, 2021).

3. Ensemble TechniquesThe combination of multiple classifiers or models that use
different approaches to handle morphological complexity can oésult in improved
performance. Using ensemble techniques like voting, stacking, or bagging (Bootstrap
Aggregating), multiple models can be combined for improved classification accuracy.
There are two ways to achieve diversity in ensemble methods which are either by using
diverse training algorithms or different training data (Alsaleh & LaMarie-Sainte,

2021; Abdulghani & Abdullah, 2022).

5. Discussion
Recent studies proposed new hybrid classificatimydulesthat are tested using large
datasets. Expanding on the previous works, all studies worked tuning with 3 or 4
parameters such as batch size, filter number, kernel size, and rate of learning. based on
that, the hypeparameter selection and tuning need to be investigated in future studies.
Furthermore, CNNs lack interpretation and explanation of the output results because are
generally like blackhox and extract features automatically. In general, Following
describes to CNNs challenges and future work for ATC:

5.1CNN Challenges in ArabicText Classification

Text classification tasks are commonly performed using CNNs as d¢haylearn
hierarchical representations of input data. However, the use of CNNs for Arabic text
classification presents several challenges and limitations such as the absence of annotated
data, norstandard orthography, and ambiguity of certain words are prdaeatldition,

the process of classifying Arabic texts is confronted with challenges suahaak of
standardization in the language, multiple dialects, a comprehensive list of Arabic stop

words, anctultural and contextual sensitivities
5.2 Future Research Directions

The future research f&TC, the absence of generally available preprocessing and tools of

selection features and-usable libraries for Arabic text documents is a big probl&ém
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achieve a high accuracy levBesearchers need boild preprocessingteps from scratch

which takes a significant amount of time and effort.

In the future direction, Arabic text classification in NLP can be improved by using various

approaches:

1.

6.

Engineering of Feature:Effective feature design can increase the performance of the
classifiers by capturing the morphological characteristics of Ardlhie. features that
are specific to Arabic may includtembased expressions;dfams affixes, and other
language indicatorsEffective feature design can increase the performance of the
classifiers by capturing the morphological characteristics of Ardlhie.features that
are specific to Arabic may include stdrased expressions;dfams, affixes, and other
language indicators. Using available tools, morphological analysis can offer a more in
depth understanding of Arabic words by decomposing them into their constituent
morphemes. Capturing the inherent structure of words and improving the

representation of complex Arabic morphological forms can be achieved through this.

. Handling Tuning the CNN hyper-parameters: using bicinspired algorithmswith

CNN can perform tasks. Handling Tuning the CNN hypgyarameters: using bio
inspired algorithms can improve the performance of CNN tasks for Biczinspired
optimizationalgorithms are technigues that mimic natural processes sisshaas or
evolution behavior to find optimal solutions. There are severaingigired algorithms
including GA, Ant Colony Optimization (ACO)Particle Swarm Optimization (PSO),

or SimulatedAnnealing (SA). Selecting suitabédgorithm based on problem to solve
and resources.

Handling Transfer Learning: Select a prdrained CNN model that has been trained
on a largedatasetandfine-tune the prérained CNN model by replacing the last fully
connected layers withrmew layerthat suits youATC task(Lan et al.,2019)Thereare
several Arabic language resources and datasets that can be used for transfer learning in
CNN, for example Arabic Gigaword Corpus, MuliDomain Sentiment Dataset
(MDSD), and others.

Handling Language Models:by involvingincorporating prdrained language models,
such as BERT or GPT, into the CNN architeci{@evlin et al., 2018

Conclusion
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In this research, the researcher studied the classification of Arabic A&@s.is an
important area ohis ANLP and can be used in many areas, such as understanding user
comments and classifying various predefined articles and messages. As explained in the
study, the classification of Arabic texts takes place in several stages. The researcher also
highlighted a recent study that introduced his CNN algorithm for ATC classification. They
used the Arabic root algorithm to extract, select, and reduce features in the dataset. Other
studies aimed to find out the challenges faced by ANLP text classification and investigate
the impact of using deep learning in ANLP text classificatidn.the other hand, research

is also being conducted with the aim of introducing new network techniques into
classification models. Through this study, CNN was introduced for Arabic text
classification. The study shows how CNN models can achieve high accuracy when
classifying Arabic text documents. Additionally, the efficiency of CNN models has been
improved by incorporating GA and other optimization strategies. Future directions for
CNNs in ATC include experimenting with deep learning algorithms, creating different
Arabic corpora, using word embedding techniques, and leveragingsapenvised
learning approachesThe study also highlights thamportance of technical features,
accommodating morphological complexity, handling language models, transfer learning

and ensemble techniques to improve CNN models for ATC.
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Abstract:

The world is going through many crisis; climactic ones like the successive drought,
epidemic ones namely the effect of Covid 19 virus which has led to a worldwide economic
recession, and political crises like the Ruddiaian war. All this is threatening the food security

mainly the agriculture one. Therefore, this research paper will deal with the issue of food

security and its link with rainfall variability in Morocco sewhy areas, Khouribga as a case
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study. In this respect, the main question to be raised is to what extent does rainfall variability
affect food security? This paper aims at describing yield and grain production being attributed to
rainfall variability since it is considered to be a structural continuous phenomenon, relying on
many documents taken from official authorities and the results of the field work done in 2021 on
121 case about 30% of the statistical population. The research has also been conducted by
statistical data analysis and get to the following conclusion that cereal cultivation is an important
factor in food security mainly barley for its adaptation with sdmgi areas. Moreover, the
unsteady yield and cereal production in Khouribga is specified by the amount of rain the fact that
necessitates an intervention to evaluate the unirrigated (bour) fields and to move to sustainable

unirrigated cultivation.

Keyowor ds: Agricul tur al Security; Far mersd C

Province.
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Abstract:

This study includes a presentation of the most important, greenhouse gas emissions emitted from the
buildings :and . constructions.sector, ‘and . awareness! of - the - causes.and'sustainable treatments
mentioned in many.reports of relevant international organizations: and frameworks, which-were also
included iin -some scientific articles and-publications. Based on these reports, articles and scientific
publications, this study concluded thhaere are two types ©of ;gas-emissions,emitted fromi this

sector. those emitted! during. construction,:transportation and manufacturing: 'of building materials
_ and those emitted throughout the life of the building from daily activities
that take place inside ipperational emission¥ This study also concluded that the reason for these
emissions is due to the increasing consumption of fossil fuel energy, as well as the chemical
reactions that occur during the manufacturing processes of building materials, especially the cement,
iron and steel industries. Regarding sustainable treatments, all international reports, research and
scientific aricles have agreed thdlhere are three basic practices and proceduregemissions
reduction, emissions capture and removal, in addition to carbon pricing) that must be taken to reach
net zero emissions by 2050 in the buildings and construction sector, as imeleasing financial

support and incentivesto support this transformation and ensure the effectiveness of these practices
and procedures. Many international studies and reports indicatenthatdied emissionsesulting

from the building materialsndustrycan only be reducedby usingemissionfree alternatives to

fossil fuels usingrenewable raw materialsand adopting recycling On the other hand, studies

have also indicated thahe shift to using renewable energy sourceand other clean fuels as
alternatives to fossil fuels, arehgineering designthat provides the greatest amount of lighting,
ventilation, and thermal insulation, as wellussng sustainable (green) materialg the restoration,
renovation, furnishing and equipping of these buigi are the only wajo reduce operational
emissions In order for these procedures and practices to be effective and sustainable, this study
recommendsincluding sustainability clauses and conditions in construction contracts and
permits, adopting them in a law or proposed legislation, or including them in documents and the

stateos nati onal devel opment astablishinge gpyernancé h i s
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