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Abstract:

This research aimed to measure the moderating-mediating role of electronic management & human
resource development on the relationship between decision support systems and financial decisions
making within the Banking System in The Dongola Locality.

The research was conducted on a sample of (148) employees working in Banking System in Dongola
Locality using the survey methods. The results of path analysis showed that the partial mediation was
achieved, as the value of the indirect effect of decision support systems on financial decisions making
through the median variable (human resource development) (0.245) was statistically significant, and
the existence of a datistically significant impact of electronic management in modifying and
improving the impact of decison support systems in its dimensions. (database and security
information) on the financial decisions making with a change in the determination coefficient of
(0.123).The research recommends that the need to increase awareness of electronic management &
human resource development importance, and focusing on applying decisions support systems at the
Banking System.

Key words: Decision Support Systems; Electronic Management; Financial Decisions Making; Human Resource
Development; The Banking System in The Dongola Locality.

1



Jaglly Sl gall @ Jagatll cul)d MRS B LAY asa ala3

R s el e " .ﬂsd 29 dﬂ.wl LLA gﬁﬁuﬂ o plid i

(27-1)0a v 2025 28 e chraad) Sl b 4 d) 3lsall el dxdg ASIY) B)l00
i ’ gl — Adladd) Ayeh — M Adaay

A Gl Grall (el dana
il arall 32 3gana cyaallae

bt -

t4adla

s AN B0y Gpalime Cadagis dpdall baylse sk o ading (badl lias) Jled) ciladiia aaiy zlas o)
pigiall Gloglaall s35a e € <0 aded lly Jisall piey dibeiadl GhA) dals Gl A dlee il
Cagll b Leaniiy Cilasheal) s3a Aglusi) 8 age 550 ODA aed alai Caali LS ¢ dpead) Jogall cillee 8 dardiodl,
i 1A (66 12022 i) and) ¢l agjliial Jysall mial Jil¥1 hall 33l e dygaill ) 533 ac Ll monaal)
DDA aed alai oy A8 e dgydi) alsall aghts A 5K 81aY) e JSI danaglly Jall sl Guld ) Al o3a
Sl didaey Ayadl) Sleall A dasaill Gl Slasl

syl A<iia

DL pes alas 1B Y 3 lagad) Apadl Sleall (8 dgase Log (S8l Zohall ( Bsad dgas Auhall AlSSe st (Say
Cisadl 15 Vs eonlalalls copaad) o S 2aad diglle pe alals conladd )y Loy cbanaa Al laglae alai ciliglad 2
Qlel o e Slmb (2022 cdtl aud) LAl acy alail Gasie pgd GIAL 44K e AylaY) Glegdaall Al e i<,
Sl dylaey padll Sleall GlisSe Lo ¥ ¢ LA aes alai Gadail daaly dpailind (Y 8E 5 Y Ashisall Caliadll
Slealls dalal) 5aY) ol i dllia o eunl Jae Jleall 3 oliald) lahal ) edUsi) Auhall Gyl ce el 3)
O S 5aY) el cihlB a3 bl (8 Appdll lgall sty s SN 3I3Y) Calimag QLA pes ol cadag
Cll b A e oKaE ol () s Cplpeall i 8 JSLae ) Coeall 1a gan of oSa 3 Sl Llaly
A g SN 8))3Y 15 Ll e alat Baadail Ja toalie J5ls 8 Adlall Ausbjall gpdail) Ayl AG. jlaid) (Says ¢ pualal)
iy Alaay padll Sleall (G Josaill ) el (& e (dams sicia) Appdall 2lsall aghaiy o(Janh yiiia)

Ayl Laai

A S 85 LA aed adas ile guiasal gyl Jraaltll (8 alead Aslae S 455 dnalall afpanl Cond) sy
P e L AL Jilats cclpanall oda o A el Aulagy) HEY) Ai8liay (Jasaill hA Sasly Ayl )lsall sk
sl bl Gl GBSy (Jasall s LAty Ayl Slsall usdai e IS (Ao BN aes alail sl il (s
Skl e 8L Ly Gy Jf axh = il ple aa ey — ) LS cdypail b a3 e Ayl 3lsal) ool
e (ras i) Blgal) yslais A SSIY) 83U Jaruaslly Jaadll sall DA e Jasail) il 331 e A e pladl
Llas 33l A DLl saaie 2o lud of Leils (e ) Gl sl (e Ao sane ai iy Cigas 35 (ge Canll 43) Joa s L
ey ey clgdlaal ian cilabiial) aukiind s Leale 355l Alag) 5B e 5ol s cdadaiall Jals cfyiiall o3a
aal e daly axh g2l5 Uiy Alaey Aeanll Sleall & Jiaia) Gadill Jlae Lpaal ) (Raleall) Lkl i) dpaal
e 50 ) gall dag Ala®¥) adill e Sleadl Ll g Cua Ol dgdase b Lyses Wiy plaiy) cle Uail)
Lo il Gyl daelall dpud )l slad) aaf @l O, ¢ AV sb Lele 5ayjiag 5y

;A calaal

oo a1 cpuat (8 A8l lpall skl Jasasl) salls Ay SN a0 Jaaal sal) e Capatl) ) Al oas
A Le ) Calaa'y) ate Fiaiys N Aydaey yadll Sleal) 8 Jasaill cl) Mas) & )l

2



Louslly Jaall 9l :Jasalll ) JASH & A asa alis

- sl e Mais daals e - | i) sl sy 4 . A Gl Grall (el dana
- paall EPR A g duig A<ty 3
( Jos oo 2025 28 ) &l o Hoell o Ao gl sy el Ul adly Jarall Lo agena claallae

Mgad) — LIladl) AN - iy Ll

Janll (& LAl e alas Gl aaY hpadd) Sleal) (& Calalall b (20 mu
Sleall (8 A SV 5130 Apail) Laal) (g5ina o oyl
Slead) (B Al Hlsal) skl dpsil) Laal) (gsina e oyl
sl ) Mas) clshad Jalad ) Sleadly 33l dujles (50
Jleall Jasatl) bl a3 b LN e alail aball SV ol
el sl Slsall sk (8 LA aes skl jaba) EY) ol

Sleall Jasail) bl A5 & Anad) ylsall ekl Hiba) FY) by 7
t\giluda by Al 7 dgad
rul Jsal b Jaadadl) g dgad |

< N, B SO VORI SR

) g dgad 1 (1) gl

bl il Ll jaiall JEiall paiall
i) cufyld Has) Lydd algall pobi g L&l s s
sl iyl 8 3a3) 5 S — i 2SN B bl ) —
A ~ K
LY bl -
il
Slaall = |
oo
v

Olia (2024) cofialll dae) (et jaadl

A bl 8 i Al il

sl )i Sas) & Ol acs alail (gies ey 550 2ag

cJasatl) i 3lasly Jhall s alad o A Ay V) 3))3Y) Jaad

Al lsall skt LA aes alail (ggine eyl il 2

Jasail) bl Ma3 8 Al lgall skl (gsina alad) b ag

asall il Masly Jhall aca alas cp A0 Al 3lsall sk Jausgiy
Dlsay Spadl jleall 8 46le 29389 2023 — 2014 (e 380 PR Aie) 2gan & Al agoa culicidayall agas
Oleadl Galelell 8 Alidie Gy gaa Sl
P AR L) il pal}
i (2022 cand)) Ay clals

h r L L =

o) Cliagiy cisasSall Clugally A M83 wi5 3 Aply) Ll e adls
Olalal) ALk o seda iy Canasly el A3 385 8 AplaY) Asalaall aUail 55 smsgs el SA3 (s5ina g i)
Aeisariy Sl sanll sl DA e Ll 345 dlee 3



Louslly Jaall 9l :Jasalll ) JASH & A asa alis
hraal) Slgadl (B Ay pda dlgall yghaiy dsig KIV) By
Saged) — Ldladd) Al - DSy Adaay

)51.\5 daad) Sdsa Z.ut; 3}}4
2025 28 bl il

A Gl Grall (el dana

27 -1
( Jos oo il arall 32 3gana cyaallae

ccabball s e dalal) Ljlsally sasad) syl Al @il el e Capeill 1) (2022 camall ae) duly céoa
saldll Jaad ol caasly cchall das) e (Jeadl Gy colalall 4S5LE0) sasall 3l alail il sy ) cliagy
laxgalls Gasills Agdalall Comually 58l Jalss e oyl DA (g elldg ol oSt &y Jla 8 s 2as) e il
s, lal)

ALela)l Colaadll e die o eDlaall dpadl Jysaill mie e dg)laY) cloglaall alai 51 (2022 el and) Ay calils
il ylsdl (IS (sulall Beal) laalal 1Y) Gloledl Al e gl ) clags dglladll AN
Lplay) leglad) s o Lilias) 4y ADle dpmgs ¢ dpadll Jisall micy (Cloglaall Gl (bl 2ol (il
ceanll paall Jysail) ming (loglaall (ol cchliball aelg cClimayd) cagpill 3sall (il (pulal) 33gal) Waled;
eanll dpad) Jysaill ial Lansls Daie it e ¢ JalSia (S0 AlaY) Clasbeall alai alarly oLaia¥) 55 juing Caagls
gl sal) cileadll ol Cagy

Seall Giiats N5 Jenll A O WDl Laglg€ill Jaail) ol e ol U (2018 camenll ) Ay i
Giindy S5 Jaal) Ry g 3D LaslsSll Jas cRardiua) Lasl Sl Laal (ggie g i) ) cliagis cApudll)
cilalad ) lebigais ST Aoy Laslaall 551 8 LiaaY LaslsiCill & L) 30l Cijlaall Cuasly il 3yl
) sad) e

paglaril) Aaal) Gaeat 3 lasbea) Lagl iS5 Slang b o el 3 gly ) cdan 4y (2016 (Jladl 2e) ol
Chlang i o Jelall Lilian] JIs 55 3pgs clasledll Lasl €S Slang < el i g i) ) cila s
sV el cilaglaal) Lingl i€ iy ADle il A ehal Cuagly caadaiill Aial) Gaund 8 Slasbeall Ll i
I

s g i) ) ciliagis Ll Aas) Alels e Ll aes ks B e oyl Lgdlaal aal duly (2013 ¢ wall) Jils
acd alai CAae ity Cuagls LA Masl Adeld e Hhall aca kil agagg ¢ hall Sas) Aleliy Ol aea sl dyeal
LAl Maly laadl) a5 jaleay saan Cilatluse apial Gllds )l

o G clagiy ciladl L) Gl 36 o laglaal) Laslsiy alai e djee ) (2013 ¢(g)5) Auls i
i€l sl Bl o Jaally Ciasly ccijlaalls LN cililes 3l ) 5355 Claslaall LaglyiSis plai e 3
cipbadl L)) Jleel 8

sy ) cleasis () g1l Lagd g€l AD e Capaill de il gblaal (san) Al (2011 cdagial) (5a]
A gl ) 2R el Ay 50l iy Cuasly o)1 g lay) e Ls gl all Llas) Jl

e A A Akl 2aally Glagleall Lagl o€ chad o LY &le (Lu & Ramamurthy, 2011) duys @yial
ASBIL Cualy el Zaally Cilaglaall Laslsi€s s o Bl 3B 35 ) ciliagigciloglaall Lasl i€ Glasa
oo glaall Lin gl i€ Jin  Alalall Clisusall 3 Cilagheal) Linsl iS5 i ety plaia¥1 e

gl ) cliags cadaiall ool Cpnd & Gpadl sl ekt ysas Ay 5KV a)lY1 5T (2010 ¢ ) Al clils
cialaiall ¢laly Aadl lpall sk o Ay SV BB F agagy Al Slsall agliis dp SN 5)0Y) Laal (55



Louslly Jaall 9l :Jasalll ) JASH & A asa alis

71 il 2aa) Miss daaly Aa - | i) sl sy 4 . A cpal eall (oadd) sana
- paall EPR A g duig A<ty 3
( Jos oo 2025 28 ) &l o Hoell o Ao gl sy el Ul adly Jarall Lo agena claallae

Mgad) — LIladl) AN - iy Ll

cAadaiall ¢ afg Aty IV 8)aY ) AR Ayl a))gall yglai daigisy cdalial) elal o dgpdal) ajleall kel S asags
i) elal lsine (e Cny Loy Ale 56 S laddl) apaii] o glaall 520 Ade i Gyt cualy
lyils (saay Llall 51 (38 & LLall Mas) ddee 8 45U 34S e ¢l (Carmeli, ef., al., 2009) 4l bl
@ s bl M) cllee AL ey IS L) ADle asa ) ciliagis adanll 213V il Adels e
Olysiall 48K & bl Mal dlee & AS)Lial) 3y Cuagly o adamill o131 ity DA Adeld ae Llall 5ylaY)
o) e1aV1s bl el e i) LwlSasY dadanl)
AL bl Ao aladl galadl)
Pl L i Bl 8 A8 cluhal) (e 2ae ae Ayl 028 (3
tJGa Jas o lgbay ALl Gluhal) (any pe s Glld 3 ay cOpitie G Akl o gl Ll Lealas) L
(2011 ¢dasial)) «(Lu & Ramamurthy, 2011)
Lo Abludl Cluhydll (ans ae G Glld 8 Ay (Opaiia Gp WD 3 Lo psid J3A)) sall Guliy Lealanl .2
(2018 caseall 2e) Dia
Letay cAblall Cluhall (ans e @l Gy 3 Ay ¢paria G ALl 8 Lo jpaial Jass gl oall (s Lgalalia) .3
(+2010 ¢ uall) Sa
@Y by W e dag)l G ABLAL Lol e ALl cluhall ) Caacat Ayl o3 018 0)S3 e WSy sl .4
lsall skt A SN 88y ¢ LAl aea alad) saals )y 8 Lot gl Gpia¥) f Lpppall ALl cluhal) (e
(sl )8 A Ayl
B Uy Y
Slallaas Coyyes sbdie) 582013 «giuall) 5 (2013 cal) 5 (2004 ¢an) 5 (2000 prra) b 35 Lo Grnny
Desk (51 :2000 ¢pdmm) Capad 3z il gl e (OLAN 3a5) ¢ Ghall aen abas cdgs 5N 5oy gyl Slsall 5k
Sl Apailly uadail) Jiluslly GHAI (e desana pladiul agihad ety il Slsall CHLA ag Ll Al 3lsal)
a3 U 8 el LK) e Ealall dplay) dlead) Loy A s 501 (127 12004 cand) Ciynys Loy agitilag
Ll iy cCipaadl Cilaal Guias dal e asaa s Lig i) lsall e a0l agnsilly Tbatill 3 JlaeY) ciSuiy
alas g )l aal Ly JLA aca alas (171 :2013 b)) Chuays iV Laill lady el AV clslal) : DAy
z il b laglaall Linsl i€y gyl yuaial) oy Jeliil) jradiy s adail) o3 A1 cliwlall e Gl cilagladl)
Lan o155 e gyl amiall Jeldi (e Caagll (450 eyl aen albas b cpeaiiid) cilalia¥ Lulial cilasbed)
s e lastaall (paly ililal) aeld 1D (e Lol winans el 343 dlee 208580 AP pead) idss sa cilagledl)
PR e Al s cJslal) (pe ST 1 ) (e Jilaal) Juadl laal s el Masl ddee o (46 :2013 ¢ awall)
Jgle \allg 3¢ <)
tdagail) i Ay LAl aca aldi (s ABMal)
038 g guin (A Aaypas 8 AT g puly lagleall ) dube dala dla ciapal (20 12012 ¢ oainlly iliall) ey
Lalaiall A laidY) (gpaad) lahy Jie daaly 280 4a0L il e Ly gl (a1 Aila (5555 «ilagladl
5



Louslly Jaall 9l :Jasalll ) JASH & A asa alis

- sl e Mais daals e - | i) sl sy 4 . A Gl Grall (el dana
- paall EPR A g duig A<ty 3
( Jos oo 2025 28 ) &l o Hoell o Ao gl sy el Ul adly Jarall Lo agena claallae

Mgad) — LIladl) AN - iy Ll

Al e glaall ala AplaY) cilaghea) adai Lgie Y Laal) ol digh alai o Ciyelag cctlamall o Jygaill apyliiag
Sy AUsill 138 aadys (bl acd ala) awy bl Ma3 dlee & Garadiall dUail) alaill 36 G (e byl alaills
by Galelall Qi) (ppeatisal 488 2l il ac adai o LS (Gl Calaal aras ) eyl dlas) & L)
sl oeiay Aalaiall il Aala Ag)layl cublyall Al b yla¥) il ge laill (ks (bl Jysailly leiuy)
M) 055 dle )y i€l e A8l il sl ) Gaylal) sa bl aes of (171 :2013 cambl) 3y5l5 cedlaall
o Jolall Juadl slagl ) deass ) lalas) aladly Lebilasy bl de s ulad e sale Jlael1 (8 ol )l
Gilaleny alaiall Lals chhill Adeliy 5 liS praat] Cuslial) aeal) yigs e Aalun S5 1Al aed alais cdabiall Jilal)
3253 Ol ol peall 558 e Aabun 385 LAl s ol oF (120 12011 eclat) S50y ccjlmal) & Jysal
Jalatl Laxatiadl) z 3aill Aplio e dagyladl) Jilagd) sae s dalbiall ilesbeal) 46 cae cdaliall cilaglaall 1adle e
LAl AAS) C8y A sl (e Badse Adads 8 4IS el g A

el Llgall gkl Jasgl) ) gally dig SSIV) 800 Jhaill SY)

Apapdanilly A0 ,all byl Hlaals yedat 530S dpeal 4 vl /0Aeil) jridl alasiad of (374 12015 (ola) o
Agpreil] lypriall Al BV e clasheall 3365 Jlae ) yla) 3 cfialill lulys jeai@ ol ol s e 5aieall
o AL LT gl Al el b Al /AdB) il e e L 1559 Laily diagill il e
Y il sl 4l (Moderator  Variable) Jaxdl) il (1992 ¢ LSy apeall aie) Cayrys e Jumdl ISy < il
(o AY) il Clprially Lalgll AGDle sy lasy) Alslas 3 Sels 1 Y 4Dy dlad) il §f Gulid) uidly Josty
O AU Agas ol 558 orm Ladie o) yelay M) riall (Jaxdl) il auaiy (Cole & Turner, 1993) cauways
a3 4l ((Outcome  Variable) il e Al ) dalay el JAadl) jusnialle canl gl dada < o yuiia
0sal) (64 :2021 ailall 535 Gladi) Cayays ST S Cpakia o AR (e JAaS ol Ca8s5 Cag y Bl (e Ao gane S
Aplaill e ) Aplail) dleall dunlie B Aila) () Jeasill Jal e @l s g o35 ) llaal) aaf sl Javasl
dagy el iyl aal 8 iy 28 Lo AL g (8 3Dl B0l 0 g5 6 Jia Lpasa Dn Jaragl) sall Canlyy
Jlee¥) Ay 4 GhLY) apen o dpulie Jsla e Jpanl) 8 Lo adiey 30 Alladll U1 550 aal dagugl) 50l
Jiacls Jlaa (A (oasdsiSally i) olaill 5y Ay 5KV 30Y) ind (422010 ¢ iulall) oy ey )
gl 55 i (anal iyl Aagliia (51 (8 LA aibaa 8 e Al Slsall palall aglill 8% o LS cctlalaial
cnlelal) Fplaal sl 55 el gl il s oLal Baalin claliiall 038 i i Ty s Lol d))y) Al

Cums Bl )l Lebas Luniiie Ll 508 Ssen (o Jaaa 138 4l Loy ecijlndll Calanf Guins 8 Ylad Sl

Dlsall okt pgnss 1y ¢ 3lse (S 53 LeDISha Ciliaall aalsi (S daal SASY) peaial) Dyt lsall Jppkad ol

) Ayl OIS Bl Levie @iy cals diay LAl aed alaig dele Ahay 5)aY) ol Cpeat 3 S JSE 40

Qs damy 8 Loga laad 2abioda ol dlee of G LNy Jopal) ilileny Laleial) dali Cijloadll 42l

Uaily iy leani Sl dandl) il Ly Aoality) LeseliS e Lo i il cloaals ) cibiaailly il il

e (o8 At Hlgall agall ysall Anslals cagdlsdly agilie )y o aal) cilala B urill L) ae il il (e
6



Louslly Jaall 9l :Jasalll ) JASH & A asa alis

- sl e Mais daals e - | i) sl sy 4 . A Gl Grall (el dana
- paall EPR A g duig A<ty 3
( Jos oo 2025 28 ) &l o Hoell o Ao gl sy el Ul adly Jarall Lo agena claallae

Mgad) — LIladl) AN - iy Ll

e bl el (e Japaill ) A Aol 30 iS5 Cajlaal) ool Cppund o (uSainn Loy cduig 5KV 3)18Y) d5a
o b W bl 33 Alae Ble s 3 S )y Copaall olal a8 Appdal) 3lsall sy s SN Y0 H e JS
Guiad & Olyyg i el Qi ppal) 3lgal) yglaiy Aig SN 518y Ciulasid cpamall (saall dadl il (Biny Lol
dallees a3 b aelid Ay dale IS8 clagled) 550 2o Ergally pLal) e Gl seliy Cum cCajlad) Cilaal
olad aaliny (3ia Alelay 56 i€y Ciyumall o Dand Jypall zmie cilyhyd Matly (3l Lo 3 ySiall 4131 clally OIS
Cipaall o agdisa
IAI Adaay Apaal) Slgadl (B Jisalll B ATl Ay pdad) dlpall jskiily (AnigASIY) 81y AN asa alil adly
el (il A8 ¢3S pall asadl) Cajluaa gyl e Dy Alaay dyuad) Sleal) ()55 (66 :2022 i) and) <3
Gy (e i) dgeiilly HLa) e3¢ ihgl) Glaps ol coalill ¢ Hasad) D) casda)dll egilall g heall
alai 8 Jiled) paill e &panll Y)Y ualic [yl Appal) sl Jaglaiy g SN 8)Y) Cidagi vl (2024 ¢(isa)
Jlaill 6 L6315 gyl 3)lsall odaiy dyig SEND 5y)aY) Qi (o 48 Gl Y Laay bl aed alas Aials ZylaY) cilasbedl)
o Jaly Jasaill b 3a3 3 Cjloaall ool paant ) 258 Ley Lgilllias painall gl dolee e (s alsinse
S Jaadll ) atiey Lo 1aas 5Ll aed alas Godet aad Jysaill cllyd 3Las) Aleliy 5oL 8 5555l Jalsall 5
Oleall A dll Hlgall gkl Japusgll ) sally A g STV
Lilasall Lappal) Ll
il Apal) e lial W
LIV VEP |
(bl culall (& Gl Jidaally ccagll aadiul ) Sladly bl ulay Ll dagl) meiall g li) &
ciad) el 8 slasy) Jilatlls e Ui
sl jolaeg gsi .2
ZhAL & ey Sl Dlaay Ayl Sleall b cplelall e LAWY pea Gph e @llg g V) bl L
Aassliall Glpagll gy @il ) deagil) Cargy Glum gl lioal b Lealadiuly clgie cilblain)
(Canl) g gun gy Alall 3 Ayia¥ )y dygpal) VWAl Ergadly (SN Aaalie (Byla e by syl bl L
Sleally Galalall any Aaleiall Ll pan 2 WS ezl jolaty ddinal) 5oadll aant Coagy Zay)¥) 4iyuia
Lalad) danll dug ySIY adlsally 4ppiiall Dlsall (dgise o 43 daladl chylilly )l Glibas)s ¢ )
Ol Gl S
Gkl (Gohy Gl clpiia L3
Cihsaiall 038 (L A lalll adie) 885 e dl) sal) e dae e Leta JS (siay dhdy Clyaiie Lagl i) Ganly
ol JS (sings 13 ALl Cipadl 6 Laaiad 31 oy elgality Ldaca ot (3 Ll Ganliall (e Ao gena e
fagie JSo (aldl) (ulally il Chaatia (e pitie JS i (b Lady el DSl Cjlall (g0 Ao sanae o
233y Loy (s ey (3 (2013 ¢ ismeall) Gubie Jlanialy Jiiaal) el o pail) o5 2 LA s ol
Ay uled elie 3 chle 10 8 Adlal) 4u)all ol e
7



(27 -1)ue ua

2025

) Masy daaly Adaa

Louslly Jaall 9l :Jasalll ) JASH & A asa alis

hraall Slgadl (B Al lsall yshiis duig SSIY) 5D

28 alal) Gl

Mgad) — LIladl) AN - iy Ll

A Gl Grall (el dana
il arall 32 3gana cyaallae

aaiy Loy bl DG Ganay (3 (2010 ¢ aulall) (b Jlaninly Jadll il e el &5 2d s 5SNI 3)3Y) Lo
Al uled elie @ld ayle (19) 8 duhall i
e Loy aals 2 ey (2) (2010 ¢ ) (ubie Jlanins sl Juasiall e pantl) o5 tdppid) lsall sk oz
A uled (elie iy Ahilie (5) B Auhall st

ady Lay pand ey (53 (2022 e} and) (el Jlaxionly bl il o il a3 1 Jyall l)y3 SLAS
Al uled Galie @iy @lile (10) 8 3l uhall @y
Al il Uy ¢ Lol Aaild chle qugsiz(1) Jsaa

Gllall e | L) B8 )] uaiall /an)l ljlall 2o |l L) Q18 ) AT
6 29-24 S lail wlSed 5 5_1 il 2o @
5 34-30 | Lokl sl ok 5 10-6 il el yal
5 39-35 Jasall ) g 3eliS 6 16-11 | =9 <iedsd
5 44 - 40 el ) Aleld 7 2317 Silama )

iy ¢(2024) dglasel Auhal) 1 jaaal

Al Cagl) adiaa .4
(152) pgin il s calaga (250) pasae alllly i ddaay Araall Hleal) il cplalall auen 4 Gaall aaing Jichy
AU aily s Alaay hpeadl Sleall 81 Cjladd) gl ¢ Aad) Slsdl Jstse clilany s Jlee (98) 5 ¢l se
Alagi) 2m Alldg 33yde (152) Lealaie aae gy o(Guilagall ¢ aplayl) Ol Gana Golalall (e Bpaad die lialy Glald)
cJlend) Ay

sl aan islad .5
Cisag s gain b s liafin) Al ysdaiy el lialll ol Cum Aplase Clasles pen AlassS ¢ lafin) cosll aladinl &
il (152) colalall e desall L) aae glys DLty ddaay Ajaaall Sleall & cplelall lggnsi 5 ey Al
dns a8 Allayg (Jalaill dalla e 3ylaial (2) sl a3l (148) Lete cnrainl ajlaiud (150) ¢ lasind 235
e pall kel Wy Al o3¢) Gy (2) siall sy Al paa Jlea) (5o (%98.7) Jsns dlaia)

Gl dle gy 3(2) s

2 il Al sl i) Lad il | i)

%68.9 102 S g s %28.4 42 oe 30 - 20 el

%31.3 46 il %47.3 70 o 40 - 30

%17.6 26 1) U:j‘ %14.2 21 Ae 50 — 40

%30.4 45 Aulaa ; %10.1 15 Gsd i ole 50

%18.9 28 e %2.7 4 Qslbisaled Jasal
|

%6.8 10 o sles olas %73 108 oS .

%26.4 39 A %21.6 32 simale




Louslly Jaall 9l :Jasalll ) JASH & A asa alis

Q7 djage P W el f rhrad) gl b Ayl sl gk iy Y1 850 1 0 ol e
2025 28 bl il G ot 32 £ plla o) 16 Spana casaallas
%4 6 g A e (sl %2.7 4 ol )50
%1.4 2 S| %35.8 53 5 0 8 Sl
%16.9 25 3 %36.5 54 10-5 ol
%63.5 94 b se %11.5 17 15-10
%14.2 21 A %16.2 24 s

Sl ¢(2024) ¢ Suaay) Jidaill bl Gy (SPSS 24) maliy cila i 1 j1adl

ralilbd) Julas qglad .6
Cullad sae e Talie ] 4ol cilagbeally clild) Jilas 235 ((AMOS  24) 5 ((SPSS 24) 4las) salys caariin
Hleie dflian)

)z 3satl A3 gKal) puplially Auslad) A8l o 3l il s ga€ sl Lelall Jidatll 1

corbuan) Jansgllg el giall Canailly Al Jylaadl DA e Candl die sl A ddia gl Aglanyl ) 2

sl byl

cosbiall e AN BLaY )y il Aap (pe 2SEI @l 15 Lig S W Jalas .3

) Gepliad (gl aall HLea) gy (ysmym bl dalaa .4

g AN 50U Jaaall el il lld gz apell Jlaaiyl Jidas .5

ol el e Caymillges pilaall cul8lal) gl ellig @ jld) Julas .6
t bl 7 Alad ands
Lo Guils hlie (e Lgasind Loy ¢unliall o3a of (ge ST Cangy anll 3Ll 23 sail] 355Kl Ll 2 3lad i oy Cgas
() GBaally Gl (Wbl S ey ceaSsll Llabadl dilaill eha) o il 138 3 Glaldl adie] 8y calal (e el
tle by (e dpsing Loy Sl Ganlie (e (e JST ((galatl
P VAN aed aliS (e cildy Glay S5 alal) Jalal)
Clelae lanmse il acd alai Gulial 2l Jalal) Jilaill eilis (AMOS 24) gealiny (s gydiasall (2) S0 sy
e O e @l e cpalddl uejdll cilidl e @llall (Standardized Loading Factors) 4y;lbed) Jueadll
Lokl 3 el Al Cylise NS () Laguianys (bl

VAN asa alii Gulilal sasgll) alad Jladll :(2) Jsd

o o
SRl
e [T o
-\.‘E":}."-":"" o _—__-__ 1
i e
Wi i o [T 5
R oy ""'._'_'_ | |I
[ M A A FrL
e=dd i TR s
et 00 s E11E S
Chi-Temru =113 (::._-i E: [ T
EEicETE :J:“_——_:ziﬁ
R4 i 50— — =
T 5 3 i
CFIe R ot . Lt pon
sy O =
b TR ED ol

i ¢(2024) ¢ Slasy) Jidail) itil Gy (AMOS 24) smalis cilajia 1 j1adl
9



Louslly Jaall 9l :Jasalll ) JASH & A asa alis
hraal) Slgadl (B Ay pda dlgall yghaiy dsig KIV) By
Saged) — Ldladd) Al - DSy Adaay

)51.\5 daad) Saia Z.ut; QJ'AA
2025 28 bl il

A Gl Grall (el dana

27 -1
( Joe oo il arall 32 3gana cyaallae

ool e oSl s ol Ay g il @lelid) e cblall dled) Jreaidl) cDlelea of (Hair ef &/, 2010) gzl
138 ¢(0.2) e ai of A (andl leanyy ubiall el (Lo dgalill Lali V1 cDlalas of WS ¢(0.5)d dysbue J8Y)
(0.64) o Lo cngly LA aen alil Gy Gl e chlall dled) Jueatl) clebeae 2 of (2) <G maags
25 ¢(0.66) Ll aea alail a1 ) o Aalal BalsyY) Clebee Cialy Laiy Algie D Lebeal) 238 paens (0.88)
Kim ) sl 388 giagn A3y A8l Cipinas Gl Lot Ll caliball (y)lially (gnlaill (Bacall ac i Alsias danigia o
: oY) (238 :2024 «cwdl 5if) 3 o)lsl (et al, 2015

lghiag ANy Alhal) cydiza :(3) Jyaa

falad) 325a A1V sl Ky
liae 2¢3¢5 e Ji (DF) dgall cilajag (Chi-square) 1S o p Ll 1
es 0.90 (e LS Comparative Fit Index (CFl) ¢plidl daUadll s 2
es 0.90 (e LS Normed Fit Index (NFI) g)lal) dllad) 5 3
tias 0.90 (e LS Tucker-Lewis Index (TLI) usl = SG ,d%e 4
tias 0.90 (e LS Goodness of Fit Index (GFI) dsladll (s jiise 5
lies 0.08 e J8 (RMSEA) 58y Uad L il gl H3al) 6

Source: Kim, S.; Sturman, E. & Kim, E. S. (2015), Structural Equation Modeling: Principles,
Processes and Practices”, In: K. D. Strang (Ed.), The Palgrave Handbook of Research Design in
Business and Management, PP (153-172).
Cilayas (Chi-square) 218 o o Al Caly Cus 3lien Lemsan o DA aed alad (alital Aillaall iiine el S5
¢(0.941) (NFI) (g)lmall dadll 13505 ¢(0.972) (CFl) (plaall dilaall yi5e dad culy LS ¢(1.820) (DF) d,all
) (s Lagiad el 3adl il LS ¢(0.922) (GFI) Zitlad) . 3505 ¢(0-963) (TLI) Luisd = S5 s
clal e el Lo i el ofs elaall cbilall aiilas s bl z35ai 535a e Ju L s ¢(0.075) (RMSEA)
Sl ady ((AVE) uiall (il Jansgia aiy «colill Wl Jalaas ecgybomall Cibaily ¢ buall ol (3) Jsan gmass 128
Al aed alai ulial (CR) el Sl
Al asa B33 (ulial (CR) ady (AVE) ady g jbaall cilai¥ly alual) bl :(3) Joia

bl i | ki) hugie | W Jalas )yl Ll o e
(CR) (AVE) _uidl clall &)kl el '
0.890 0.620 0.883 0.529 4.34 Ll a6 1
0.924 0.710 0.922 0.549 4.39 e glaall el 2
0.952 0.665 0.921 0.505 4.37 Dbl aes s | Jleal)

Sl ¢(2024) ¢ Slany) Jlail &30l Wy (SPSS 24) maliy Glajia t jaad

10



A Gl Grall (el dana
il arall 32 3gana cyaallae

Jaglly Sl gall @ Jagatll cul)d MRS B LAY asa ala3

. . S el Al ..ﬂsd 23 dﬂ.wl LLE ‘_ﬁ’uﬂ asa alai i

(27 -1)o= ua 2025 28 ol & hraal) Slgad) (B &ppdal alsall skl dgig AKIY) 500
i ’ gl — Adladd) Ayeh — M Adaay

(0.50)d dysbse IV o o o ST 58 o AN (AVE) usidl) ol a8 of (Fornell & Larcker, 1983) wasf
Olalas o of (Bagozzi & Yi, 1988) muash LS (ubiall il aall (o dymmay dasli (5S55 cledsd Ay Ja
138 ¢ il Bacalls shais c4ilisfa iy (el o aSall & ey cledod wy Ja (0.60) e ST 068 o) s (CR)
358 (0.710) 5 b 28 (0.620) ¢ Lo i) Ll aed alai el (AVE) uidll bl clalaa 2 Cangl i
o du b sy ¢ oall 058 (0.924) 5 ol 2aS (0.890) 0w L (CR) cilisSall ol clalae adf Cinglji WS ¢l
bee ()l Baay 4aidiy ¢aliall 1ag) 435Sl bl il

g SV By b iy (3 o SsEl) alad) Judail)

CLalas Lo se 405 SN 5131 Guliid sa€sil) Lalal) Jilaill il (AMOS 24) aling (s zddasall (3) JSi s
sda o Gllali Wy gy Aaldll Zejdll clelill e &f)lall (Standardized Loading Factors) aglsall Jaeail)
-l 3 gl i) clyine IS ccle Ll

A9 ASIY) 8)y) alial o a8l alal) Julat) 1(3) g

e

B S[2 Sigerind §
L |
EfbIa{=aeei Siet)
Chi-Souansacay), 168
Di=i&b

P, ()
Chi-Sguars'De=2 515
CF=LBRE
WFi=0.22

TLI=0.BES

G Y
RMEEA=0094

Sy ((2024) ¢ Jlasy) Jiaill zitul Gy (AMOS 24) zaliy cila e 1 jaad)
((0-21) e Lo cngls s KIV) 5B AN e i) e hliall dplmall Jpeaill cDlalas ad o (3) JSE (e oay
Lgazmnss A IV 530U 2D Cule Ll g Adalal) Jali V1 Dlalae gl Loty Al giie D Lelaal) 038 alanas ¢(0.88) 5
e gl LS cpuliall ol ghlall Gaall acis Agpiag dausio s a5 (0.82) 5 (0.69) op L s
(Chi-square) 218 ad (p dpaill Cialy Cua iliae lgadine of (3) JSG danzasall 4305 gV 3)aY) Gl A3yl
(NFI) olamall dadad) 5505 ¢(0.902) (CFI) ppliad) dilaall jise dad cualy WS ¢(2.035) (DF) dpall cilays
Jasial a5l &l WS ¢(0.837) (GFI) Zilhadll s s «(0.888) (TLI) Lusl = SU ises (0.827)
Lo o chlall oy ciglasall cililall as8ilagy Guldl) z3sad 335a e Ju Lo a5 ¢(0.084) (RMSEA) sy Uas
11



Jaglly Sl gall @ Jagatll cul)d MRS B LAY asa ala3

R s el e " .ﬂsd 29 dﬂ.s-ul LLA gﬁﬁuﬂ o plid i

(27-1)0a v 2025 28 e chraad) Sl b 4 d) 3lsall el dxdg ASIY) B)l00
i ’ gl — Adladd) Ayeh — M Adaay

A Gl Grall (el dana
il arall 32 3gana cyaallae

) il Jausgia ady el W Jaleas ogilrad) CalaiVls ¢ buad)l Jagll (4) s moasys 138 cadal e cinel
s KN 51y bl (CR) <l &all il o s «(AVE)
A5 1S 51 Guliad (CR) aidy (AVE) addy g sbaal) Cilai¥ly (obuadl Jausll :(4) Jsaa

Gl i | ki) hugie | Wl Jalas alyaay) L)l o e
(CR) (AVE) uidl) il @bl ibanll '
0.895 0.589 0.892 0.594 4.30 Y sl 1
0.860 0.471 0.858 0.542 4.23 Gl syl 2
0.848 0.509 0.826 0.670 4.04 YL clSud 3
0.952 0.665 0.928 0.529 4.19 Lo AN sy | sy

Slay (2024) ¢ gilany) Jilatll gt Gy (SPSS 24) 7l cilajie 1 juadll
(0.471) o Lo canghs AN 45 7SN 3))3Y) 2l (AVE) il (bl e asd o (4) Jsan DA e oy
32 (0.895) 5 3 228 (0.848) o1 Le (CR) il s€all el < lalaa s cinglys LS ¢ il 25K (0.589) 5 ol aag
 ian (ol Gavay axiais oubital 13gd A8 chlall Gl e Jy Le sy ¢ oaadl
tdgpdal) Qlgall okl (wbille by Gaay aSsill alal) Jalasl)
o ge Al el ookt (il s €sill JLalal) Jidail =il (AMOS  24) zalig (e diasdll (4) JS eamsy
z sl Anladll il yde GllAS Ll 45 &4l @lyliall (Standardized  Loading  Factors) Al Jaesill 3llas

ol
Byl sl sk Gublial g a5l (Lalall Jlad) :(4) Ji
Chi-Square=15.760 (e1)-o{ Vet o
Df=4 50 _
P=0.000 @ Me2

N © e 0
sﬂggﬂﬁnm i
Sl ¢(2024) ¢ lasy) Jilaill il Gy (AMOS 24) zaliy s jie sl

On Lo Cangli Apadl lsall sk il £Sal) duadll chlall Aplaall Jranil) EBllas ad o (4) S8 e ey
Aalladll Chise copelil LS (uliall plally @bl Gaall acxiy dlsie cleleal oda paens (0.79) 5 ¢(0.62)
Gilayas (Chi—square) 218 af on dawdll il Cus 3)lies leabina o (4) S8 Aaagall dpdal) lsall polai (el
¢(0.952) (NFI) (s)lemall dadadll 155 ¢(0.963) (CFI) cpliall dajlladll ji%e dad il LS ¢(3.940) (DF) 4yl
Y U Jassgial ansil) 53al) 3l WS ¢(0.962) (GFI) dgad) (s ydi5a5 ¢(0.907) (TLI) usl = SU i
sl e el L i bl ofs cilagall cllll ailae s Gul@ll z3sei sa5a e Ju b s ¢(0.141) (RMSEA)

12



Louslly Jaall 9l :Jasalll ) JASH & A asa alis
hraal) Slgadl (B Ay pda dlgall yghaiy dsig KIV) By
Saged) — Ldladd) Al - DSy Adaay

)51.\5 daad) Sdsa z.'.nl@ ‘u.&n
2025 28 bl il

A Gl Grall (el dana

27 -1
( Joe oo il arall 32 3gana cyaallae

gl 3lsa) sk bl (CR) el
Apda) yisall sk Gulal (CR) addg (AVE) ady obaall cilaily stuad) gl 1(5) Jsta

Gl <l el bl dass 6 o PR L
sSall Sl il bsie |2 alae s 5} i
(CR) (AVE) uidl @ xal ol 7
0.835 0.504 0.848 0.581 4.28 Ayill oylsall ek

Sl ¢(2024) ¢ Suaay) Jidaill bl Gy (SPSS 24) maliy cila i 1 j1adl
il LS ((0.504) &b apid) Slsall ek yxial (AVE) udall cplall <l af of (5) Jsan DA (e gy
e ol Bacay 4xidiy (ubial 13g) LAl chlall @l e Ju e sas (0.835) (CR) clisall cild cdlalas
dasall) il MRS (aliie iy (Guay g8l lalad) Jalatl
lamge Jisall i 283 (ulid a8l Lelall Jilsil) il (AMOS 24) maliys (o il (5) JSal) maasy
cpandl baganys bl cpa g Lo QLYY cy Graldll Gueodll Gl e hlall dplbaall Jaesdl) EBlalas
bl 735 Al Clpine S,

dagaill B MRS (il a5l alad) Jlail) :(5) Je

@={71N
@21
e
()] ¥3 j=i— FOM1
e
({4 j=
FOMA={Lopall 218 St Belis VE
FOM2=| el ol oA 4550 Sietd)
Chi-Square=101.079 . Al
Df=34 . -
P=0.000 @ ¥e s
Chi-Square/Di=2.973 ...-. Y7
CFI=0.921 @ 0
NFI=0.887 el Y8 | FDM2Z
TLI=0.B56 74
GFI=0.872 e8 b4 s
RMSEA=0.116 @ :
l' Y10

Sy ((2024) ¢ Jlasy) Jiaill il Gy (AMOS 24) zaliy cila e 1 jaad)
On Lo gl el bl S Y ol e el Al Jieatll cBlalaa d of (5) S8 (e ey
Jasaill i 33y ) bl o o) Bliy) Jeles aly Ly cdlie cOllad) 038 g ¢(0.96) 5 ¢(0.51)
Al cpine sl WS ¢ ubiall s ghlall Gaall ae iy Wghes Aausie i A5 (0.80) (i) Laguanyy
Cilayas (Chi-square) 218 ad G Gl il G 5iliae lgaline o (5) IS5 daimsall Josaill bl 33 bl
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Abstract:

The northern state has witnessed noticeable climatic changes in recent years, characterized by rising
temperatures, altered rainfall patterns, and an increase in the frequency of extreme weather events. This
research aims to study the impact of these changes on wheat farming, one of the region's strategic
crops. The study relied on the analysis of climatic and agricultural data spanning thirty years (1990-
2020), along with field surveys and interviews with local farmers and relevant stakeholders. Statistical
models were used to analyze the relationship between climatic changes and wheat productivity. The
study included the analysis of climatic data such as temperature, rainfall amounts, wind speed, and
relative humidity, alongside agricultural data related to farming areas, productivity, and farming
techniques used. Qualitative interviews were also conducted with farmers and agricultura project
managers in the region to assess the impact of climatic changes on their farming practices and
livelihoods. The results showed that rising temperatures negatively affect wheat productivity, leading to
a decline in cultivated areas and reduced economic returns for farmers. The research aso reveaed
farmers responses to these changes by adopting new agricultural practices, such as using drought-

resistant varieties and improving irrigation systems.
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Abstract:

The study aimed to identify and reveal the correlation between The economic crisis, and the motivation
of learning, academic achievement among sixth stage primary students in Dongola Unit .The study
sample consisted of male and female students in 2022-2024.Theywere selected through class random
sample from population of the primary study of 1280 individuals.

The researcher used the descriptive correlational approach and used the questionnaire as a tools for the
current study, which addressed the topic of the economic crisis and its relationship with motivation to
learn and academic achievement among sixth grade primary students in Dongola Unit.  The study
results that there was statically positive correlation between motivation to learn and academic
achievement on the other hand there is correlation between father’s profession and the economic crisis,
and motivation to learn and academic achievement, and also thereis correlation for variable type.

One of the most important recommendations of the current study is that education and guidance
ingtitutions provide the necessary preventive necessities for large city communities, providing security,
prevention and safety from disasters, and the necessity of the senior leadership’s commitment to
supporting this recommendation and from the proposals is the cooperation of the Ministry of Education
and Guidance with severa organizations to finance and train save facilitators on psychological
support and teaching in emergency .
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Abstract:

Crimes that come in Islamic sharia law one of three kinds: Hudud, Qisas and tazir. This proof of the
perfection of sharia as many people make offenses every now and then which not as big as Hudud or
Qisas crime and punishment.Hence, the importance of Tazir emerge and it is suitable as the crime.

Tazir can be on offences against Allah the Almaghty such as for play to adultery, thefs and alike, those
crime may link to private law, but those coumon right of Allah, the judge has the aright either to punish
or release the perpetrator but in the private law crimes, the judge dose not have the right of amnesty
unless the victim agrees to do so, and this is the prefecaion of sharia so as to maintain and profet the
socity from crime.
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Abstract:

The study aimed to revea the professional, academic, personal, and teaching competencies of
practical education student at Dongola University, specialized in mathematics, which were achieved
through the practice of practical education for the (2020-2021) batch, where the students of the
department of mathematical science, who numbered (67), constituted the study population. The
researcher used the descriptive approach, and together with the questionnaire technique as the study
tool. The simple size was (52), representing about 78%, and the SPSS program used to analyze the
date stetistically.

The study concluded with severa results, the most important of which are: The student teacher of
mathematics contributes to developing students creative and cognitive thinking, The student teacher
prepares the lesson for each lesson and reviews the main points and the student teacher contributes to
correcting student behavioral errors by encouraging them to take responsibility.

The study also made some recommendations, including: Only graduate students of the faculty of
education specialized in mathematics are allowed to practice the job of teaching mathematics as far as
possible, activating the applications of professional competencies because of its positive impact on
improving the level of practical education student and the number of students in the class should be
reduced to enable teachersto do their job properly.
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Abstract:

This research aimed to measure the mediating role of improving consultant engineering services on
the relationship between implementing quality management system (1ISO 9001: 2015) and project
management within the Ministry of Infrastructure and Urban Development in the Northern State in
Sudan. The research was conducted on a sample of (50) engineers working a Ministry of
Infrastructure and Urban Development in the Northern State in Sudan using the survey methods. The
results of path analysis showed that the partial mediation was achieved, as the value of the indirect
effect of implementing Quality Management System (ISO 9001: 2015) on Project Management
through the median variable (improving Consultant Engineering Services) (0.238) was statistically
significant. The research recommends that the need to increase awareness of improving consultant
engineering services importance, and focusing on applying Quality Management System (1SO 9001
2015) and Project Management at the ministry.

Key words:Quality Management System (1SO 9001: 2015); Consultant Engineering Services; Project Management;
Ministry of Infrastructure and Urban Development in The Northern State.
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Abstract:

In conformity with the growing interest in the use of botanicals as aternatives to hazardous chemicals
in Sudan, this study aimed to compare the bio-stimulating potential of leaves and shoots foliar
extracts of (Solenostemma argel Del. Hayne) and (Mentha piperita) with nitrogen levels. A field trial
was carried out in the growing season 2022 at the Demonstration Farm, Faculty of Agricultural
Sciences, El Selaim, University of Dongola, Northern State, Sudan. A completely randomized block
design with three replications was used to execute the experiment. Hargel and Mint were tested as
foliar applications while the nitrogen levels were applied as soil dressing. Data were collected on
plant height, number of leaves/pgant, number of internodes/plant, chlorophyll content, days to 50%
tassels and silks, in addition to the Proximate constituents which included crude proteins, crude
fibers, crude fats, moisture content, total ash, carbohydrates content and nitrogen free extract.
According to the test of bio-stimulating potential of aqueous extracts of hargel and mint, in growth
vegetative and quality of maize, considerable gains were obtained upon application of Hargel and
Mint agqueous extracts, where, the, number of leaves/plant, crude fibers, crude fats, moisture content,
total ash content, carbohydrates content and nitrogen free were enhanced substantially by these foliar
extracts. The results, also indicated significant variations due to nitrogenous fertilizer levels on plant
height, number of internodes/plant, chlorophyll content, days to tassels and silks, percentage of crude
proteins and carbohydrates.

Key words. Growth, maize, Mentha piperita, nitrogen, quality and Solenostemma argel.
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Introduction:

Various definitions have been attempted in the past to differentiate between bio-stimulants and
fertilizers (Du Jardin, 2015). Raphael and Colla (2018) stated that, plant bio-stimulants are organic
materials that appear to impact several metabolic procedures such as respiration, photosynthesis,
nucleic acid synthesis and ion uptake, and when applied in small quantities, improve the plant growth
and quality.

Literature indicated positive effect of bio-stimulants where they contributed to improved nutrients
uptake and increased productivity (Souri and Bakhtiarizade, 2019, Colla et al., 2015 and Aziz et al.,
2013). Bio-stimulants are becoming a viable option for solving the problem of the ineffective uptake
of nutrients from fertilizers by plants. The fact is that, a large proportion of fertilizer nutrients are not
taken up by plants. It is thought that, the development of certain bio-stimulants has the potential to
increase the amount of nutrients taken up by plants (Halpern et al., 2015). Bio-stimulants may be
used in the form of soil preparations (powders, granules, or solutions added to the soil) or as liquid
foliar application products (Kocira et al., 2018).

Therole of nitrogen in plants results from its influence on growth and development. It is a component
of nucleic acids, it participates in the process of photosynthesis, and it builds amino acids that form
proteins (Jamtgard et al.,2010). Several researches reported the significance of nitrogen in growth and
quality of maize (EL Toum, 2016, Dawadi and Sah, 2012, Hammad et al., 2011 and Wasaya, 2011).

Flora of the Sudan consists of 3137 species of flowering plants belonging to 170 family and 1280
genera, most of them have aready been identified as medicinal, culinary and aromatic plants (El
Ghazali, 1997).Argel (Solenostemma argel Del Hayne) is known in the Sudan as hargel. It is widely
spread in the Sudan and grows naturally in the northern parts of the Sudan and extends from Berber
to Abu-Hamad (El-kamali and Khalid, 1996). Now, Sudan is regarded as the richest source of this
plant. Hargel had been proposed as a growth enhancer for numerous crop genotypes (Demmak, et al.,
2019; Hamid, 2016; Eisa, 2016; Eldoash et al., 2011and Taha et al., 2012). Mint plants (Mentha sp)
belongs to the family Lamiaceae. Local mint plant, Peppermint (Mentha piperita) naturally grows in
Sudan, Egypt, Saudi Arabia, and most Arabian countries. The fresh leaves are used in soft drinks and
as garnishes for salads in some countries. The essentia oil is used in the pharmaceutical cosmetic,
food industries, and growth regulatory (Sarkic and Stappen, 2018). The objective of this study arise
from the fact that, the farmers usually utilize the chemical fertilizers in extensive amounts however,
our Sudanese flora comprise a very rich and characteristic plant that cover wide area of Sudanese
land, many of them are growth regulators as Solenostemma argel and Mentha piperita. Therefore, this
study aimed to investigate the effect of plant bio-stimulants and nitrogen on growth and quality of
maize.

Materials and Methods:

The trial was carried out during summer season 2022 at the Faculty of Agricultura Sciences-
University of Dongola -Northern State - Sudan. The Northern State occupies the distant northern part
of the Sudan and lies between latitudesl6 — 22N and longitudes 20 — 32 E. (Elamin, 2017). Samples
of hargel (Solenostemma argel) and local mint (Mentha piperita L.) were obtained from El- Selaim
market while (Zea mays cv. Hudeiba-2) was introduced from Arab Sudanese Seed Company
(ASSCO) — Dongola— Sudan.
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A completely randomized design (CRD) with three replications was used to execute the field
experiment.

A total of 30-pots into rectangular plastic pots having a size of 20 cm in diameter, introduced from
the nursery of the Faculty of Agricultural Sciences, were used to establish maize plants (Figure 1).
Each pot contained a mixture soil of sand, silt and clay with aratio of 2:1:1 respectively. Sowing was
done in the first week of August. 2-3 seeds per hole were planted and thinned to one plant (5 plants
per pot) three weeks later. The irrigation water was applied at an interval of 4-7 days depending on
the weather. Hand weeding was carried out once and the treatments were applied at 4 weeks from
sowing.

Hargel and Mint leaves and stems extract were tested as foliar treatments. The cold-water extract of
Hargel and Mint were tested as foliar treatments in concentrations of 5, 10 and 20 g/I. The nitrogen
was applied in form of mobile urea (46% nitrogen) with doses of 43, 86 and 129 kg N/ha.

Three plants were selected in each treatment and several morphological measurements were
determined including plant height at maturity (cm), No., of leaves/plant, No., of internodes/plant,
chlorophyll content and days to 50% tassel and silks.

A total of 30-samples of dry stems and leaves of maize were subjected to chemical analysis to
determine the quality constituents which were: Crude proteins (%),crude Fibers content (%), crude
fats (%), moisture content (%), total ash (%),carbohydrates (%), and nitrogen free extracts (NFE) (%).

Crude protein (%): was determined by using the standard kjeldahl method (A.O.A.C., 1990) with the
following the formula:

Protein content (%) = (volume of HCLx 0.02x 14 x 6.25 x 100 + sample weight x 1000

The crude fibers contents were determined by using the Pearson method (1970). The air dried residue
was transferred to aching crucible and dried to constant weight in drying oven, cooled in desiccators
and weighted, then ignited at 500 C in muffle furnace, cooled in desiccators and reweighted.

Crude fibers (%) = loss of weight in ignition x 100 + weight of sample

Soxhlet apparatus (1879) was used to determine the crude fats content (%). The crude fats content
was calcul ated as percentage according to the following equation:

Crude fat content (%) = W1- W2 + Sx 100
Where:

W1 = Weight of empty crucible

W2 = weight of the crucible containing the fat
S = Original weight of the sample

The moisture content (%): of the sample was determined according to a known procedure (A.O.A.C,
1990). The moisture content as percentage was cal cul ated according to the following equation:
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Moisture content (%) = W1- W2 + S x 100

Where:

W1 = Weight of crucible and sample before drying.
W2 = Weight of crucible and sample after drying.
S = Original weight of the sample.

Total ash content (%) was determined by using a known procedure (A.O.A.C, 1990) asfollows:
The total ash content (%) = W1-W2 +S x 100.
Where:

W2 = Weight of empty crucible.

W1 = weight of the crucible containing the ash.

S = Original weight of the sample.

Following the same procedure of (A.O.A.C, 1990), the carbohydrates (%) were determined using the
following equation:

W1-W2 + Sx 100.

Where:

W1 = Weight of crucible and sample before drying.
W2 = Weight of crucible and sample after drying.
S = Original weight of the sample.

Nitrogen free extracts (NFE) (%) was calculated by the difference after analysis of al the other items
method in the proximate analysis using the following equation:

NFE = (100 - % moisture + % crude protein + % crude fat+ % crude fiber + % ash).

Statistical Analysis:

Data obtained from the growing season were subjected to analysis of variance (ANOVA) for the
completely randomized design to determine the significance of differences among treatments in
MSTAT-C Version 22 software. Least Significant Difference (LSD) at p < 0.05 was used to compare
all means at each significance level. Standard error (SE) was calculated from the data presenting for
the mean of three replicates. Coefficient of variations (CV) was calculated as described by Gomez
and Gomez (1984).

Results and Discussion:

Plants subjected to different nitrogen levels and bio-stimulants showed different morphological
responses as shown in Tables 1, 2 and Figure 1.
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The datistical analysis showed highly significant variations between treatments in plant height.
Regarding this character, the nitrogen 129 kg/ha ranked top (265.67cm) and gave significantly
greatest height while the lowest height (50.83 cm) was recorded in the control (Table 2). The increase
in plant height with different nitrogen levels can be attributed to the fact that, nitrogen promotes plant
growth attributes, increase the number and length of internodes, which may results in increase in
plant height. These findings were confirmed with those reported by Wasaya (2011); Dawadi and Sah
(2012) and EI Toum (2016) who found that, nitrogen enhanced vegetative growth of maize and
significantly increased plant height.

There were highly significant differences between treatments in number of leaves per plant. Besides,
all treatments increased number of leaves/plant over the control, the 20 g/l Mentha piperita gave
14.22 significantly greater numbers of leaves while the lowest numbers of leaves/plant 3.64 were
recorded in the control (Table 2). Leaves are the main organs in which photosynthesis and respiration
takes place. Results by Abd El-Mageed et al., (2017) reported that, Moringa oleifera leaf extract
increased number of leaves and the surface area of the Cucurbita pepo L. by 9.7% and
simultaneously led to a 34.6% increase in the chlorophyll content of the leaves compared to the
control. The substantial increments due to mint extract in number of leaves may be indicative to their
potential use as substitutes for synthetic growth regulators. The way in which bio-stimulants work
may be defined as multifaceted. For instance, results by Bona et al.m (2018) describe the positive
effect of bio-stimulants on the growth. On the other hand, findings by Mili et al., (2018) showed in
which no effect of bio-stimulants on growth and this lack of bio-stimulant effects is explained by the
use of a bio-stimulant unsuitable for the tested cultivar.

The dtatistical analysis revealed significant variations between treatments in number of
internodes/plant. Besides, all treatments increased number of internodes/plant over the control, the
nitrogen concentration 129 kg/ha gave the

Highest athough insignificant enhancive for this parameter (Table 2). The increase in number of
internodes/plant could be attributed to the fact that, the nitrogen often increases and enhances plant
growth and this resulted in more nodes and subsequently more production of internodes. These results
confirmed with Bakhit et al., (2006) and Nadeem et al., (2009) who reported that, the increase in
nitrogen levels led to increases in number of internodes/plant.

There were highly significant differences between treatments in chlorophyll content, where, the
nitrogen concentrations significantly increased chlorophyll content over al treatments. Application
of 129 kg/ha nitrogen gave the highest (28.58) value of chlorophyll content whereas the lowest value
(7.48) was obtained by the control .On the other hand, there were insignificant variations between the
Solenostemma argel and Mentha piperita extracts in this character (Table 2). The increase in
chlorophyll content by nitrogen may be reflected in increases in leaf number, leaf length and width,
this enhancement is coupled with chlorophyll content. Similar results by Gilman (2001) and
Richardson et al (2002) who showed that, the leaf chlorophyll content is directly associated with the
efficiency and capacity of the photosynthetic apparatus and hence provides useful information about
photosynthetic potential.

The data in figure 1 showed highly significant variations between treastments in number of days to
tassels and silks. Where, the nitrogen 129 kg/ha decreased number of days to produce the male and
female flowers followed by mint 59 g/l. Nitrogen often reduced the time to reach the male and
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female flowers. Similar results by Moose and Below (2018) reported that, nitrogen decreased days to
tassels and silks of maize. On the contrary to these results, Khalifa et al., (1981) stated that, the
nitrogenous fertilizer promotes the vegetative and reproductive growth attributes and subsequently
increased the number of days to reach the male and female flowers.

The data on Tables 1 and 3 and Figures 2, 3 and 4 shows the statistical procedures for the impact of
Solenostemma argel, Mentha piperita and nitrogen levels on quality constituents of maize (Proximate
constituents).

The analysis of variance showed highly significant differences between treatments in crude proteins
content. The nitrogen levels significantly increased the percentage of crude proteins over all
treatments. Where, the 129 kg/ha nitrogen gave the highest (31.15%) value of crude proteins while
the lowest (3.92%) was obtained by the control. On the other hand, the control was equaled hargel
and mint extracts in this character. The obtained results showed that, the crude protein of maize plant
was sufficiently high to warren, considering the use of protein as supplement to low quality diet
(Table 3). These results were in line with that reported by Jamtgard et al. (2010) and Hammad et al
(2011) who showed that, the increase in nitrogen led to increases in crude proteins content of maize
plant.

There were significant variations between hargel, mint and nitrogen levels in crude fibers, where,
Solenostemma argel and Mentha piperita increased the crude fibers over al treatments. On the other
hand, the nitrogen concentrations were equaled to the control in this character (Table 3). Fiber and
particularly lignin content are the maor factor influencing the digestibility of dry matter and
consequently the availability of energy (Ahmed, 2007). Similar findings on different bio-stimulants
when treated to different plants by Battacharyya et al., (2015); Tejada et al., (2016) and Matroad and
Zyad. (2018) who reported that, plant bio-stimulators containing seaweed extracts, sewage sludge and
agrosign liquid humid resulted in higher amount of fibers contents.

There were highly significant differences between treatments in crude fats content. Regarding this
character, the 5 g/l, 10 g/l and 20 g/l Mentha piperita extracts gave 1.59% greater amount of crude
fats content while the lowest amount 0.90% were detected in the nitrogen concentrations, however,
nitrogenous fertilizer was equaled the control (Table 3). These results agreed with Pereyra et al.
(2012) who indicated that, when Triticum aestivum inoculated with the bio-stimulator Azospirillum
brasilense, the analysis of phospholipids and fatty acids composition were significantly higher than
uninoculated control. On contrary to these results, Abdalla (2014) reported that, the use of Moringa
oleifera extract as a bio-stimulant resulted in a decrease of fats contents in rocket plants (Eruca
vesicaria subsp. Sativa). At the same time, the content of phenol and ascorbic acid was higher with
increasing concentrations of the bio-stimulant.

The analysis of variance indicated highly significant differences between treatments in moisture
contents %, where, the highest amount of moisture (8.34%) was detected in the 5g/l and 20 g/l
Mentha piperita extracts followed by argel extract followed by nitrogen level while the lowest
amount (7.21%) was detected in the control (Table 3). It was clear that the amount of water in the
tested samples was not equal which explained the treatments differential in their effect.

The data on Figure 2 reveded significant variations between treatments in the total ash content.
Where, the 20 g/l Mentha piperita extract gave the highest (8.21%) values of total ash content while
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the lowest value (7.09%) was given by the control. The amount of ash in maize plants indicated that,
the plants were rich in minerals. Similar results by Zubko et al., (2022) reported that, the leaves or
upper part of the mint plant which are used as phyto-raw materials have high biological value due to
the complex of biologically active substances. akaloids, saponins, organic acids, vitamins,
carotenoids, chlorophylls, and macro- and micronutrients.

Figure 3 illustrates the impact of treatments in carbohydrates content (%). The anaysis of variance
indicated significant variations between treatments in the amount of carbohydrates. Besides, all
treatments increased this character over the control, the higher value 38.94% was obtained by the
nitrogen 129 kg/ha while the lower value 19.09% was obtained by the control (Figure 3). Results by
Odedire and Babayemi (2008) reported that, the higher value of carbohydrates of the tested maize
samplesis an indication of higher energy level.

Data on Figure 4 demonstrates the impact of different treatments on nitrogen free extract. ANOV's
indicated highly significant variations between the different treatments on nitrogen free extract.
Where, all treatments increased nitrogen free extract over nitrogen treatment doses. The highest
amount of Nitrogen free extract (NFE) 35.03% was detected from the control while the lowest
amount 17.73% was obtained by the nitrogen 129 kg/ha. It was clear that the sample plant which
contain higher amount of others proximate constituents have low amount of nitrogen free extract
(Figure 4). Similar results by Abdelgadier (2019) on the proximate constituents of different plant
samples of Psidium guajava, Schoenanthus cymbopogon, Solenostemma argel, Hyphaene thebaica
and Petroselinum crispum reported that, the sample plant which contains high amount of fibers and
proteins contain low amount of nitrogen free extract.

Table (1): F-valuesfor theimpact of Solenostemma argel, Mentha piperita and nitrogen on
growth and quality attributes of maize (Zea maysL)

Character F-value
Plant height (cm) 15.35"
No of leaves/plant 10.98"™
No of internodes/plant 3.08
Chlorophyll content 3.35"
Days to 50% tassels 9.13**
Daysto 50% silks 120.41**
Crude proteins (%) 8.16"
Crude fibers (%) 251"
Crude fats (%) 280"
Moisture content (%) 6.36
Total ash (%) 2.80°
Carbohydrates) %) 2.54°
Nitrogen free extract (%) 3.73"
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Table (2): Impact of Solenostemma argel, Mentha piperita and nitrogen on some growth
attributes of maize

Treatments Plant height No of No of Chlorophyll

leaves/plant | internodes/plant content

Control 50.83¢ 3.64° 5.67° 7.48°
Hargel 5 g/l 159.33° 12.0? 17.332 14.67°
Hargel 10 g/l 143.67° 12.222 16.00% 13.13°
Hargel 20 g/l 177.33° 11.222 16.00? 17.08°
Mint 5 g/l 181.67° 13.0% 17.00% 17.66°
Mint 10 g/l 193.0° 12.78% 16.67% 15.94°
Mint 20 g/l 158.0° 14.222 16.00% 17.51°
Nitrogen 43kg/ha 238.0° 12.442 19.33? 21.55%
Nitrogen 86 kg/ha 165.33° 10.562 15.672 21.70%
Nitrogen 129 kg/ha 265.672 13.33? 21.332 28.582
Overal means 173.28 10.30 16.10? 17.53

LSD 54.95 2.86 7.43 8.18

SE+ 9.72 0.52 1.34 1.48

CV% 17.17 15.04 24.10 25.26

Means with the same letter(s) within each column are not significantly different at 5% of probability.

= Days to 50% tassels

W Days to 50% silks

Figure (1): Impact of Solenostemma argel, Mentha piperita and nitrogen on number of daysto
tasselsand silks.
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Table (3): Impact of Solenostemma argel, Mentha piperita and nitrogen on some quality
attributes of maize

Treatments Crude Crudefibers | Crudefats Moisture
proteins content

Control 3.92° 41.93° 0.92¢ 7.219
Hargel 5 g/l 5.40° 49.212 1.05° 7.57°
Hargel 10 g/l 5.42° 47.862 1.06° 7.55°
Hargel 20 g/l 5.39° 47.86° 1.05° 7.58°
Mint 5 g/l 6.22° 45,69 1.592 8.34%
Mint 10 g/l 6.23° 45,032 1.59° 8.307
Mint 20 g/l 6.22° 45,03 1.592 8.34%
Nitrogen 43kg/ha 31.14% 42.70° 0.90° 7.24°
Nitrogen 86 kg/ha 3L.172 42.70P 0.90° 7.24°
Nitrogen 129 kg/ha 31.15% 42.70° 0.90° 7.23°
Overdl means 13.23 45.01 "1.16 7.66
LSD 13.88 5.20 0.19 0.60
SE+ 2.50 0.94 0.03 0.11
CV% 56.79 6.26 8.62 4.33

Means followed the same letter(s) within each column are not significantly different at 5% of
probability.

_ Total ash content
Q\\

& "\9
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RROJROIR

Figure (2): Impact of hargel, mint and nitrogen on the ash content
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Figure (4): Impact of different treatments on nitrogen free extract
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Abstract:

Malaria is one of the most important infectious diseases in tropical and subtropica regions, and
continues to cause significant morbidity and mortality worldwide. This study aimed to measure the
epidemiological features of malaria in Nori sector, Merowe locality. A cross-sectional study was
conducted in Merowe locality. A sample of 564 participants were selected, a simple random sample
was used. The data collected by using structured questionnaire and blood sample, the data analyzed
by (SPSS) programme version 24 with p = 0.05, then the data presented in tables and graphs. Out of
564 participants enrolled in this study 242 (42.9%) were males and 322 (57.1%) females.
Microscopy was found to be positive in 22 (3.9%) and 542 (96.1%) were negative. These results
showed the similarity of malaria distribution in Sudan. The study concluded that the highest method
of malaria control was natural and chemical together were represented (25.9%) than the other
method. Also the people who couldn’t use the mite on doors and windows higher than people used
it (59.9%, and 40.1%) respectively. The research recommended that the health authority of the
locality must concentrate on intensive control measures of mosguitoes and also to encourage the
population to use mite on doors and windows.

Introduction:

Malaria is a vector-borne disease transmitted from humans to humans through the bite of a female
anopheline mosguito. Despite the fact that malariais a preventable and treatable disease, according
to the World Health Organization (WHO) World Malaria Report 2017, there were 216 million and
445,000 desth cases reported in 2016, with the African Region suffering from approximately 90%
of al malariaand deaths worldwide [WHO 2014].

In addition to the human losses, malaria in endemic countries is a heavy burden to the healthcare
systems, while it also inhibits socioeconomic development. The disease was considered as endemic
in 91 countries in 2016, reduced from 108 in 2000. Much progress has been done during the past
decade, with various malaria interventions leading to a 47% decline in maaria mortality rates
globally between 2001 and 2013; however, the challenge still exists. Although the major geographic
distribution of malaria is assumed around the equator, it keeps being a latent global threat. Given
the relation between malaria transmission and climate [Abba 2011]. The increase in global
temperature is possibly causing tropical diseases and vectors to spread to higher atitudes in
mountainous regions, and to higher latitudes that were previously spared. Furthermore, recent
outbreaks of malaria in countries that had been malaria-free indicate the continuous threat of re-
establishment of the disease in areas that were considered malaria-free [WHO 2012].

The globalization and increased transportation of people are important risk factors for the disease

142


http://www.journals.uofd.edu.sd/

Epidemiological Features of Malaria at University of Dongola
Mater, A. A, Issue January

Nori Sector, Merowe Locality, Journal of Scientific pp. (142 - 149)

.et.al.
Northern State, Sudan. 2023. Research No.28 ( 2025)

spreading towards non-endemic regions [WHO 2014] Moreover, it is common in Europe and other
high income countries to travel abroad for business or leisure, and that increases the probability of
infections spreading due to returning travelers [WHO 2011].

In Africa, distribution of the disease is greatly limited by climate, except at the southern limit. Using
the climate change scenarios, modeling experiments suggest a 5-7% potential increase in malaria
distribution in Africa by 2100, primarily expanding malaria’s altitudinal reach rather than latitudinal
(Abba 2011 An overall increase in person-months of exposure risk to malaria would be 16-28%,
largely because of a prolonged transmission season and Sudan was one of these countries. Study
aimed to measure the epidemiological features of malaria disease at Nori sector, Merowe locality
and to identify the type of malaria parasite associated by seasonal variation.

Methods and Materials:

Study design:

Thiswas a cross sectional community based study conducted at Nori sector, Merowe locality.

Study area:

Merowe is a Sudanese city located in the Northern state . Winter is cold and the temperature drops

to 20 degrees Celsius and the humidity drops to less than 20 percent. The winter lasts from late
November to mid- March .

Study population:

People living in Nori sector.

Samplesize: -

By equation:
n=z2pg\e?=1.962*0.15* 0.85\ (0.05)= 564
Data collection:

Structured Questionnaire

Blood samples:

All samples had been a finger-prick blood, and EDTA-ant coagulated specimens of whole blood
which were submitted to malaria reference laboratory of the state ministry of heath, Merowe,
Northern State, to be examined by (Thick and thin blood smears, and RDTs testing) for the presence
of malaria parasite.

Statistical analysis:

The statistical analysis applied in the current study was descriptive analysis. Descriptive analysis
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focused on preval ence frequency, percentages. Microsoft Excel was used for data entry. Differences
with a probability of less than 0.05 (P < 0.05) were accepted as significant. All statistical analyses
were conducted using (SPSS) programme version 24 and then presented in tables and figures.
Ethics:

Ethical permission for the study was obtained prior collection of data, after contacting and receiving
approval from the appropriate authority counsel, the health director of the city involved.

Participants offered their informed consent before collection data. Also the study followed the
standard guidelines, and avoidance of harm.

Results:

Table (1): Distribution of Age among study sample Nori sector 2022

Age No %
Lessthan 5years 73 12.9%
5-19 years 207 36.7%
20-39 years 129 22.9%
40-59 years 97 17.2%
60 and above 58 10.3%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (2): Distribution of gender among study sample Nori sector 2022.

Gender No %
Male 242 42.9%

Female 322 57.1%
Total 564 100%

Sour ce: Investigated by the researcher 2022.

Table (3): Distribution of family head occupation among study sample Nori sector 2022

Father occupation No %
Employee 93 16.5%
Worker 73 12.9%
Farmer 146 25.9%
Other 252 44.7%
Total 564 100%

Sour ce: Investigated by the researcher 2021.
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Table (4): Distribution of family income per month among study sample Nori sector 2022.

Thefamily income No %
L essthan 3,000 48 8.5%
3, 000 -10,000 200 35.5%
mor e than 10,000 316 56.0%
Total 564 100%

Sour ce: Investigated by the researcher 2022.

Table (5): Distribution of existing of pregnhant woman among study sample Nori sector 2022.
Pregnant woman No %
Yes 61 10.8%
No 503 89.2%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (6): Distribution of Knowledge about malaria among study sample Nori sector 202.

Know malaria No %
Yes 349 61.9%
No 215 38.1%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (7): Distribution of mosquito nets existence among study sample Nori sector 2022.

Existence of mosquito net No %
Yes 379 67.2%
No 185 32.8%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (8): Distribution of number of netsamong study sample Nori sector 2022.

Number of nets No %
1to2 125 33%
3 and above 254 67%
Total 379 100%

Source: Investigated by the resear cher 2022.
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Table (9): Distribution of Type of mosquito net existence among study sample Nori sector

2021
Type of mosquito net No %
Impregnated 178 47%
Not impregnated 201 53%
Total 379 100%

Source: Investigated by the researcher 2022.

Table (10): Distribution of mites on doors and windowsin the houses among study sample
Nori sector 2022.

mitesin the houses No %
Yes 226 40.1%
No 338 59.9%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (11): Distribution of mosquitoes control type among study sample Nori sector 2022.

M osquitoes control type No %
Natural 140 24.8%
M echanical 32 5.7%
Chemical 38 6.7%
Natural & mechanical 122 21.6%
Natural & chemical 146 25.9%
M echanical & chemical 5 0.9%
Natural, mechanical & chemical 81 14.4%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.
Table (12): Distribution of Sample test among study sample Nori sector 2022.

Sampletest No %
Positive 22 3.9%
Negative 542 96.1%
Total 564 100%

Sour ce: Investigated by the resear cher 2022.

Table (13): Distribution of parasite type among study sample Nori sector 2022.

parasitetype No %
Falcipram 19 86.4%
Malaria 2 9.1%
Vivax 1 4.5%
Total 22 100%

Sour ce: Investigated by the researcher 2022.
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Table (14): association of season and Sample test among study sample 2022.

The season Sample test Total P value
Positive Negative
Autumn 12 270 282 0.664

(4.3%) (95.7%) | (100%)

Winter 10 272 282
(3.5%) (96.5%) | (100%)

Total 22 542 564
(3.9%) (96.1%) | (100%)

Sour ce: Investigated by the resear cher 2022.
The associations were not statically significant p > 0.05.
Table (15): associations between family income and Sample test among study sample 2022.

family income Sampletest Total P value
Positive Negative
L essthan 3,000 0 48 48 0.037
(0%) (100%) | (100%)
3, 000 -10,000 4 196 200
(2.0%) (98.0%) | (100%)
Mor e than 10,000 18 298 316
(5.7%) (94.3%) | (100%)
Total 22 542 564
(3.9%) (96.1%) | (100%)

Sour ce: Investigated by the resear cher 2022.
The associations were statically significant p < 0.05.

Discussion:

Malaria is one of the most important infectious diseases in tropical and subtropica regions, and
continues to be amajor global health problem (WHO, 2014). In Sudan malariais still amajor public
health problem, with almost 45% of the population living in areas that suffer from stable malaria
transmission and Plasmodium falciparum is the predominant species and was responsible for almost
97% of malaria cases in Sudan (Bhandari et al., 2008) which in line with results of this study
showed 86.4% as more dominant than the other species. In association of malaria and family
income, showed opposite relationship as family income increase the percentage of malaria positive
decrease, when the family income decrease malaria positive increase which reflected the statistical
significant with p<0.05. The distribution according to parasite type faciprum showed the higher
percentage and followed by malaria, Vivax (86.4%, 9.1%, 4.5%) respectively. Over al prevalence
of malariain Nori sector was very low 22(3.9%) positive542 (96.1%) negative. The study showed
the highest method of malaria control were natural and chemical together represented 25.9% than
the other method. Also the people who couldn’t use the mite on doors and windows higher than
people used it (59.9%, and 40.1%) respectively. Distribution of mosquitos’ nets existence showed
that the type impregnated and not impregnated were 47% and 53% respectively. According to
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number of nets available at home showed that 3 and above represented the higher percentage 67%.
The knowledge of causative agent as malaria parasite represented 60.7%, Also the knowledge of
participant represented the magjority of 61.9%. The study showed the existence of pregnant women
and children less than five years among the study sample represented 10.8% and 68.1%
respectively. The result showed that the distribution of participants by age group was higher in 5 —
19 years (36.7%), followed by 20 — 39 years (22.9%), 40 — 59 years (17.2%), less than five years
(12.9%), and the lower one in age group 60 years and more (10.3%). The study indicated that the
father occupation include employee, worker, farmer and other were (16.5%), (12.9%), (25.9%), and
(44.7%) respectively. Among the study participants the higher percentage in group who had more
than 10000 SDG (56%) all above findings similar to (Sudan MIS 2016).

Accurate diagnosis of Plasmodium species is important not only for establishing the correct
treatment, but also for applying effective malaria control strategies in endemic regions where the
malaria parasites exist, as in Merowe city. Misidentification of the malaria parasite could result in
severe public heath concerns due to inappropriate treatments, leading to recrudescence and even
drug resistance (Kang et al., 2017). To improve case management, the World Health Organization
(WHO) recommends that parasitological confirmation by microscopy or malaria rapid diagnostic
tests (RDTs) is conducted in al patients with a suspected diagnosis of malaria before treatment
(Ngasdaet al., 2008).

In the current study, out of 564 participants enrolled in this study 242(43%) were maes and
322(57%) females. The microscopy resulted in higher sensitivity 100% (95CI, 96.79% to 100.00%)
than the RDT 93.81% (95CI, 87.65% to 97.47%) for the diagnosis of malaria.

Conclusions;

This study revealed that over all prevalence of malariain Nori sector was very low (3.9%) positive.
The study showed the highest method of malaria control were natural and chemical together
represented 25.9% than the other method.

Also the people who couldn’t use the mite on doors and windows higher than people used it
(59.9%, and 40.1%) respectively.

Distribution of mosquitoes’ nets existence showed that the type impregnated and not impregnated
were 47% and 53% respectively. The study showed the existence of pregnant women and children
less than five years among the study sample represented 10.8% and 68.1% respectively.

The result showed that the distribution of participants by age group was higher in 5 — 19 years
(36.7%). Among the study participants the higher percentage in group who had more than 10000
SDG (56%).

Recommendations:

Based on findings the study recommended the following:
1. The hedth authority of the locality must concentrate on intensive control measures of
mosquitoes.

2. Encourage the population to use mite on doors and windows.
3. Enhance the health education programme.
4. Encourage the population to use mosquitoes net.
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Abstract:

The experiment was conducted in the store of Plant Protection Management in Dongola- Northern
State- Sudan. This experiment was carried out in two successive season's summer and winter
seasons (hot and cold months) during crop storage period of the years (2023-2024).The
experiment aimed at studying the efficacy of three concentrations (5-10-15g.) of each treatment
leaves powder of three plantsspecies. i.e. basil Ocimum basilicum, argel Solenostemma argel
(Dél.)and neem Azadirachta indica with commercial variety of wheat (Imam) as repellents plants
to influence the density of the khapra beetle Trogoderma granarium and estimate the weight loss
resulting from the feeding of the different stages of the insect on treated grains of wheat in
comparison with untreated control.

Data analysis showed high significant differences on means of weight loss between different
treatments (5.64* *) and between months (14.74**).

Generally, neem, argel and basil at highest rate treatments showed significantly less weight loss
compared to untreated control. Also data showed low means numbers (high losses) of weight loss
in March, April and May months compared to the other months. This indicated that the argel,
neem and basi| at highest rate were the best treatments. Good control of insect damage was shown
in neem (106.30), basil (104.60) and argel (103.50) treatments at highest rate followed by argel
(99.69), basil (98.97) and neem (98.21) at second rate respectively. The results indicated that all
treatments were apparently very effective against the khapra beetle compared to the untreated
control. Based on statistical analysis showed that al treatments potential of efficacy was only
expressed at the higher rates (159.) followed by the second rates (10g.) and the lowest rates (59.)
respectively. The data showed that, neem at the highest rate (15g.) treatment was more effective
in controlling khapra beetle. The weight loss started low in august (112.60), September (105.30),
October (103.20), November (102.00) and December (100.53) months, then increased
progressively on other months. Low means numbers (high losses) of weight loss in May (92.86),
April (93.43) and March (94.64) compared to the other months. Data indicated the superiority of
neem at highest rate over basil and argel which gave higher weight loss in wheat grains in both
hot (106.70), and cold months (105.87) respectively. Data of both seasons revealed that neem
remained the significantly leading repellent plant in reducing the numbers of insect and
subsequently the weight loss in wheat grains particularly during hot months compared to the other
treatments. However, weight loss in wheat grains was significantly low in hot months than those
in the cold months.

Introduction:

Wheat Triticum aestivum L. suffers from the attack of many pests, which significantly
affect the yield. In the field the crop is attached by various insects and diseases such as Aphis
insect (Greenbug) Schizaphis graminum, Armyworm (Pseudaletia unipincta), Wheat Curl Mite
(Aceriatosichella),Brown Wheat Mite (Petrobialatens), Gryllotalpa gryllotalpal, Agrotisipsilon,
Thrips tabaci, Empoasca spp. , Elasmolomua sordidus (F.), Fusarium graminearum, Fusarium
viride, Mycospherella graminicola, Puccinia recondite, Puccinia graminis,Puccinia striiformis
and Gibberella zeae. Rodents, and birds are considered among the most dangerous pests because
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of their rapid reproduction, the multiplicity of hosts that feed on them, and the development of
varieties that are resistant to them (Suleiman,2007).

On the other hand, in storage the crop attacked by the khapra beetle Trogoderma
granarium Everts. Broad bean beetle Callossobruchus maculatus, red flour beetle Tribolium
castaneum , Lesser grain borer Rhyzopertha dominica, Flat grain beetle Cryptolestes pusillus,
Long-headed flour beetle Latheticus oryzae, Grain weevil (wheat weevil) Stophilus granaria,
toothed grain beetle Oryzaephilus surinamensis and others (cotton,1956). But khapra is
considered as one of the most important limiting factors. The Khapra beetle, Trogoderma
granarium Everts. (Coleoptera: Dermestidae) is a serious pest of stored grains and stored products
(groundnut, cotton, barley, rice, millet, sesame, sorghum, wheat, maize and cowpea ...ctc.) with
quarantine status is one of the invasive species feared around the world. Damage can be severe
with weight losses of between 5-30 percent and in extreme cases 70 percent. Besides weight
losses it also reduces the grade of grain, unfit for consumption and may result in less profit for
wholesalers. The khapra beetle, is one of the world's most feared stored product pests (Lowe et.
al., 2000). Khapra is serious pest of stored products under hot dry conditions. The larval stage is
the harmful stage. The larvae feed on grains and oilseeds such as peanuts, legumes, and food
materials. Their infestation can be identified by the presence of a number of larvae and molting
skins near the surface of the food materials. The infestation of the khapra beetle causes an
increase in the temperature of the food materials. Infection of wheat with this pest also leadsto an
increase in the moisture content of the grain and an increase in the percentage of free fatty acids,
which leads to a deterioration in the quality index of these grains. The larvae have the ability to
living on materials with a very low moisture content (2%), the larvae also have a high ability to
withstand pesticides, toxic gases, and low temperatures. The insect remains hidden deep in the
stored food for relatively long periods. The greatest damage is done in summer from July to
October (Singh et.al., 2017).

Chemical insecticides application is the most commonly used control measure and intensively

adopted by farmers. Large scale usage of pesticides has become a source of great concern because
of its possible effects on human health and on non-target components of environment. Residues
of pesticides were detected in human blood, soil, food, air and water. Obviously the research
needed to find alternative methods of control complementary and not antagonistic to chemical
control Integrated Pest Management (IPM) options are based on prophylactic methods (Wessal
et.al., 2019).Chemical control and especialy fumigation remain the first choice for the
eradication of the khapra beetle. Methyl bromide, the most effective fumigant against stored
products pests (Usman K, et. al., 2018).In many countries, including Sudan, commonly used
fumigants are methyl bromide and phosphoxine ,even though. Several fumigants and their
mixtures are available (Krishnamurthy et. al., 1988).
This recent study may help the development of a sound integrated pest management approach
through the use of leaves powder of three plants species. i.e. basil Ocimum basilicum , argel
Solenostemma argel (Del.) and neem Azadirachta indica to influence the density of the khapra
beetle Trogoderma granarium and estimate the weight loss resulting from the feeding of the
different stages of the insect.

Materials and M ethods:

The experiments were conducted for the years 2023-2024 in the store of Plant Protection
Management in Dongola- Northern State- Sudan.100gm of healthy wheat treated with three
concentrations (5-10-15g.) of each treatment of three aromatic plants (Basil, Argel and Neem). 5
pairs of beetle per pot, in 10 pots per replicate .1 untreated control, and 3pots for every treatment,
for 4 replicates. The experiment in hot and cold months (summer and winter) considered of 10
treatments of leaves powder (basil, argel and neem) were evaluated at 3 different rates. The
treatments and their dosage were as follow:
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1. Basil at the rate of 5 gram (Bas.5g).

2. Basll at therate of 10 gram (Bas.10g).
3. Basil at therate of 15 gram (Bas.150).
4. Argdl at therate of 5 gram g (Arg.5g).
5. Argel at the rate of 10 gram (Arg.10 g).
6. Argel at therate of 15 gram (Arg.15g).
7. Neem at the rate of 5 gram (Nee.5g).

8. Neem at the rate of 10 gram (Nee.10g).
9. Neem at the rate of 15 gram (Nee.159).
10. Untreated control (UTC).

Each experiment was arranged in a Randomized Complete Design (RCD) with4
replications for each treatment. The data presented in this study were based on the results
collected from two periods of crop storage during storage period of wheat grains in northern
Sudan in 2023- 2024 years. During both hot and cold months data collected every week, weight
loss in wheat grains was taken and recorded by using Electronic Weighting Balance to weight
100g.of wheat grains to determine the loss on grains caused by khapra beetle infestation. The data
was subjected to the Analysis of Variance (ANOVA), and the values of the grand mean, standard
error and coefficient of variation were calculated. The means were subjected to comparison using
the Least Significantly Difference (LSD) and Duncan's Multiple Range Test (DMRT) to separate
means among treatments.

Results and Discussion:

Data presented in table(1) showed the effect of different treatments on weight loss caused by
khapra beetle on stored wheat grains during the storage period of crop 2023-2024. The data
showed the least numbers of weight loss caused by khapra beetle on stored wheat grains during
the storage period of crop was recorded in neem, basil and argel at the rate of 15 gram treatments
(106.30g., 104.60g. and 103.50g.) respectively, followed by argel, basil and neem at the rate of 10
gram treatments (99.69g., 98.97g. and 98.21g.) respectively. However, the maximum and
significantly higher of weight loss were obtained from untreated control treatment (94.319.).0n
the other hand, the count of weight loss in wheat grains showed that argel, neem, and basil at
ratel0g gave significant differences in the weight loss. Also it was obvious that there were no
significant differences in weight loss between all treatments at rate 5g.

Table (1): Effects of treatments on weight L oss on wheat grainsthr oughout
storage period of crop (2023-2024).

Treatments Means of weight/gram
Bas. 59 96.69 cd
Bas. 109 98.97 bcd
Bas. 15¢ 104.60 a
Arg.5¢ 96.94 cd
Arg.10g 99.69 bc
Arg. 159 103.50 ab
Nee. 59 97.81cd
Nee. 10 g 98.21 cd
Nee. 159 106.30 a
UTC. 94.31d
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CV% 10.31
SE+ 1.625
X Vaue followed by the different letter(s) are significantly differences.

The weight loss on wheat grains encountered in all treatments for hot months of crop storage
period is presented in table 2 .The significant variations between treatments in the mean number
of weight Loss on wheat grains indicated that neem, basil and argel at highest rate treatments
counted the lowest numbers on loss of weight (106.70,103.97 and103.36)respectively. Followed
by the second rate of basil, neem and argel (98.98, 97.72 and 97.15). This indicated that neem and
basil treatments were the best trestments, which significantly suppressed the natural buildup of
the pest. Fageer (1999) and Ali (1988) mentioned that Rehan Ocimumbasilicum are used as
effective components to control storage pests and Ibrahim (2003) evaluated in the laboratory the
Rehan (powder and agueous extract) has repellent and insecticidal action on the fecundity,
hatchability and adult life span of B. incarnatus

Table (2): Treatments means of weight Loss on wheat grains throughout hot
crop storage period (2023-2024).

months of

Treatments Means of weight /g.
Bas. 5¢ 95.95b
Bas. 10 g 98.98b
Bas. 159 103 .97a
Arg.5g 96.74.b
Arg.10g 97.15b
Arg. 159 103.36a
Nee. 59 97.21b
Nee. 10 g 97.72b
Nee. 15¢ 106.70 a
UTC. 89.95c
CV% 2.40%
SE+ 1.27

X Vaue followed by the different letter(s) are significant differences.

The same result obtained from table (3), which summarized the mean numbers of weight Loss on
wheat grains in cold months of crop in storage period 2023-2024.The significant variations
between treatments in the mean of weight Loss on wheat grains indicated that neem, basil and
argel at highest rate treatments counted the less weight loss (105.87, 103.37 and101.90)
respectively. Followed by the second rate of basil, neem and argel (97.67, 97.44 and 96.99),
followed by the neem 5g, argel 5g and basil 59 (96.75, 96.45 and 95.86) treatments. The highest
weight loss on wheat grains were recorded on the untreated control treatment (89.77).This
indicated that the neem and basil treatments were the best treatments in suppressed the natural
buildup of the pest. Isman et. al., (1990) and Koulet. al., (1990) mentioned, the function of
azadirachtin types as a natural insect control agent as well as insect growth regulation properties.
Also some evidence suggests that, Herbal medicines have provided the world's population with
safe, effective and low cost medicines for controlling insect pest. Also in 1991 Ruskin mentioned
that azadirachtin effects on most pests. Its dose not kills most insect immediately but instead it
repels and disrupts their growth and reproduction. Azadirachtin is one of the most potent growth
regul ators and feeding deterrent of insects.
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Table (3): Treatments means of weight L oss on wheat grains through-out cold months of
crop storage period (2023-2024).

Treatments Means of weight /g.
Bas. 5¢ 95.86b
Bas. 10 g 97.67b
Bas. 159 103.37a
Arg.5g 96.45b
Arg. 10 g 96.99b
Arg. 159 101.90a
Nee. 59 96.75 b
Nee. 10 g 97.44b
Nee. 15¢ 105.87a
UTC. 89.77 c
CV% 2.75%
SE+ 1.27

<> Vaue followed by the different letter(s) are significant differences.

Table (4) showed there were higher significant differences in means on weight Loss on
wheat grains throughout storage period of crop (2023-2024). This table confirmed the results for
months observed in tables 1and 2. The table summarized the means numbers encountered in al
treatments on wheat grains throughout storage period of crop regardiess of the months. The
weight loss started low on August (112.60), September (105.30), October (103.20), November
(102.00) and December (100.53) months, then increased progressively on other months. Low
means numbers (high losses) of weight loss in May, April and March months (92.86, 93.43 and
94.64) compared to the other months. Generaly, it was observed that argel, basil and neem at
highest rate treatments showed significantly less weight loss compared to untreated control. Also
low means numbers (high losses) of weight observed in March, April and May months compared
to the other months. Hill, 1993 and Cotton, 1965 reported that, the temperature range of the
Khapra beetle is 22-41°C, and its relative humidity range is 2-50% at an optimal temperature.
However, the temperature in August and September range between 35.8-36.4 (Appendix 2) here
were lowest loss in whesat grains, perhaps, the main reason for this, the treatments were in their

infancy.

Table (4): Effects of months on weight L oss on wheat grainsthrough-out storage period of
crop (2023-2024).

Months Means of weight /g.
August 112.60 a
September 105.30b
October 103.20 b
November 102.00 b
December 100.53 bc
January 96.63cd
February 95.89cd
March 94.64d
April 93.43d

May 92.86d
CV% 10.31
SE+ 1.625

X Value followed by the different letter(s) are significantdifferences.
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Seasonal effects on weight loss in wheat grains summarized in table (5), which indicated the
continued superiority of neem at highest rate over basil and argel which gave higher weight loss
in wheat grains in both hot and cold months(106.70, 105.87) respectively. However, weight loss
in wheat grains were significantly low in Summer season (hot months) than those in the Winter
season (cold months). Singh et.al., (2017) mentioned that the Khapra beetle was considered a
serious pest of stored products under hot dry conditions. Also greatest damage of Khapra beetleis
done in Summer from July to October. Similarly, comparison of the weight lossin wheat grainsin
the different treatments in both seasons revealed that neem remained the significantly leading
repellent plant in reducing the numbers of insect and subsequently the weight loss in wheat grains
particularly during hot months compared to the other treatments.

Table (5): Treatments means of weight L oss on wheat grains though-out hot and cold
months during storage period of crop (2023-2024).

Means of weight
Treatments Months
Hot Cold
Bas. 59 95.95a 95.86b
Bas. 10 g 98.98b 97.67b
Bas. 159 103 .97a 103.37a
Arg.59g 96.74b 96.45b
Arg.10g 97.15b 96.99b
Arg. 159 103.36a 101.90a
Nee.5¢g 97.21b 96.75b
Nee. 10 g 97.72b 97.44b
Nee 159 106.70a 105.87b
UTC. 89.95c 89.77c
CV% 2.40% 2.75%
SE+ 1.27 1.27

X Means in the same column followed by the different letter(s) are significantly differences.

Conclusions and Recommendations:

Results of this study demonstrated the effectiveness of some medicina and aromatic
plants such as, neem, basil and aregel for the control of khapra beetle in stored wheat grains.
From the results obtained it can be concluded that:

1. All the three plants treated with stored wheat grains have resulted in reduction of khapra beetle
infestation. However, effects of these repellent plants were more apparent during hot months than
cold months. It is therefore recommended to intensify the use of these medicinal and aromatic
plants with stored wheat grains during both hot and cold months.

2. All  treatments potential of efficacy was only expressed at the higher rates (15g.) followed by
the second rates (10g.) and the lowest rates (59.) respectively.

3.Results of this study have indicated the clear superiority of neem over basil and argel during hot
months in repelling khapra beetle.

4.1t is well recognized that this medicina and aromatic plants species. i.e. basil Ocimum
basilicum, argel Solenostemma argel (Del.) and neem Azadirachta indica can be developed into
products suitable for integrated pest management because they can be selective, have few harmful
effects on non-target organisms, and are environmentally non persistent.
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Abstract:

Two field experiments were conducted during the winter seasons of 2020/2021 and 2021/2022 at
the Demonstration Farm of the Faculty of Agricultural Sciences, University of Dongola, El seliem,
Northern State of the Sudan (Latitude 19° 11" N and Longitude 30° 29" E and Altitude 227m
ASL). The objectives of the experiment were to investigate the effects of sowing methods and
planting materials on growth and yield of two onion (Allium cepa L.) cultivars. The experimental
design used a split-plot in a Randomized Complete Block Design with four replications, to layout
this experiment. The main plots contained two types of sowing methods (Ridges and flats), the
sub-plot subjected to two types of planting materials (seeds and transplanting) while the sub-sub
plot contained two onion cultivars (Baftaim and Saggai improved). The studied vegetative growth
and yield parameters included plant height, number of leaves/plants and total yield. The results
showed a considerable variation in vegetative growth among the onion cultivars, where the
cultivar Saggai showed tallest plant height and produced a greater number of leaves than cultivar
Baftaim. Also, the results showed significant variations among onion cultivar in total yield. Saggai
improved obtained higher total yield than Baftaim. In both seasons it could be explained that
Saggai improved have high capacities of partitioning large portions of the vegetative growth
(biological yield) to the sink (bulb) which is the economic yield.

Keywords. Seedling — flats— Ridges- cultivars- onion (Allium cepa L) Saggal — Baftaim — planting material.
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1. Introduction:

Onion (Allium cepa L.) belongs to the Alliaceous family, genus Allium. The majority of the
Alliums species are native to western Asiai.e. Turkestan, Afghanistan and north of these countries
(Mishu et al., 2013 and Farooq et al., 2015). The basic chromosomes number (i.e.), the haploid
number found in pollen cells) is eight in the maority of speciesin the origin and in all cultivated
crops (Jones, 1990). The genus Allium contain more than 780 species (Burien et al., 1999) with
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large diversities morphologica characters .The chromosomes number for onion is 16 (2n).Onion
is an herbaceous biennia plant and one of the oldest bulb crops (Siddiquee et al., 2008).

Onion is the leading vegetable crop in the Sudan and it is ranked the first vegetable with regard to
the area grown and total production. Naher El-Neil, Gezira, Northern Darfur, Khartoum, Kassala
and Western Darfur States are being the main producing areas. Most of the onion produced is
consumed locally and only negligible of yield in Sudan is dehydrated or exported as a fresh crop
to neighboring African countries and Saudi Arabia.

The local farmer used to plant seeds of onion, in the small area as anusary and after about
two months, transplanting seedling to the main farmer, this practice is slow, time consuming,
laborious, expensive and limited.

The research work in Sudan, concerning onion crop, was focused on variety improvement and
cultural practices such as transplanting and seed production (Nourai et al., 2010). Testing
different planting methods can provide some information, which help farmers for better field
management (Khalifa et al., 2014). In the Northern State of the Sudan, farmers use high seed
rates with very high cost. In addition, high terraces soil (Aridisols) needs specia techniques and
methods for sowing onion. Therefore, the objectives of this study were to:

(i) Investigate the performance of different cultivars for yield.

(i) Determine appropriate sowing method suitable for growth, yield.

(iii) Compare direct seeding method with traditionally transplanting, which can be done by
seed drill machine.

(iv) Compare direct seeding with traditionally transplanting methods, which can save money
and labor.

1.1. History and Distribution of Onion:

Common onion (Allium cepa L.) is one of the main most important vegetable crops in the world. It
is grown for many purposes, namely, fresh shoots for salad, cooked, pickled, processed and
dehydrated bulbs for enhancement of other food flavor or sets for seed production (Randle, 2000
and Brewster, 2008)

1.2. Botanical Description:

Allium cepa L. is an herbaceous biennial monocotyledon plant. It has a short axis and a stem that
consists of a base from which the elongated, cylindrically, hollow leaves and the roots grow.
Under the optimum conditions, the leaf bases swell to form a bulb topped by a false stem or collar.
1.3. Onion Cultivars:

Onion cultivars bulbs vary in color hours (white, yellow or red), shape (flattened, round and
globular to spindle or cylindrical), size (small, medium or large), and aso in bulb pungency.
Onions are grouped into short-days that require above 10-12 hours long-days which needs 14 h or
more for blubbing. A relatively high temperatures and long photoperiods are required for bulb
formation (Dawar, et al., 2007) Many researchers, Sekara, et al., (2017), Mohamedali, (2009),
Brewester, (2008),Dawar, et al., (2007), Rabin witch and Currah, (2002), Mohamedali, (1994) and
Hassan, (1988) reported that many factors are used for characterizing onion cultivars:

1.4 Environmental Factors:

Blubbing in onions is affected by photoperiod and temperature, onion cultivars are divided
depending on the photoperiod and requirements for blubbing to three groups:

1.5 Short Day Cultivars:

Require 11-13h photoperiod for blubbing, this group including all cultivars grown in Sudan such
as Baftaim (S), Saggai Improved, Kamleen, Elihlo and also landraces like Abu-Freaiwa, Faddas,
Shendi Red and others.

1.6. Intermediate Day Cultivars:

Require 13-15 h photoperiod for blubbing like cultivar Calred and Italian
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1.7 Long Day Cultivars:

Require more than 15 h photoperiod for blubbing such as White Spanish and Yellow Sweet
Spanish cultivars. Long day and intermediate cultivars are grown in North Europe and North
U.S.A, where the day length reaches 20 h in some areas. Cultivars of the same day-length vary in
their bulb shape, size, skin and scale colors (white, light-yellow and dark-yellow, bronze, pink, red
and dark purple doubling, bolting, firmness, pungency, sweetness, juiciness and storage potential.
1.8 Cultural Practices:

1.8.1 Sowing Date:

El Hilo and Mohamedali (1971) showed that high onion yields could be realized with early
sowings from early October to early November. The high yields obtained as a result, are due to
increased bulb size. However, early sowings increased doubling and bolting in comparison to late
sowing.

1.8.2Irrigation:

A study by Nourai (1987) to investigate the effect of frequency of irrigation on yield and quality
of two newly released cultivars Saggal improved and El Hilo. The results showed that frequent
irrigation resulted in marked increases in onion yields. An overall reduction of 27, 46, and 54% by
frequency of irrigation 12, 16, and 20 days in the three seasons mean yields was recorded, than
when plants were irrigated every eight days. A reduction in onion yields due to water stress was
associated with marked reduction in average bulb weight.

1.8.3 Seedling Ageand Trimming:

High onion yields could be obtained when onion transplants of 45 days old are used. Reductions
in onion yields of 18, 49 and 58% were recorded when plants were raised from 60, 75- and 90-
days old transplants compared to 45 days old transplants. The results showed that transplanting is
mainly related to the shortening of the growing period, limiting bulb formation and devel opment.
The trimming process adopted by farmers to facilitate transplanting has no adverse effects on
onion yields (El Hilo and Mohamedali, 1972 and Nourai, 2010).

1.8.4 Plant Population:

Various research findings revealed that population density greatly influenced growth and yield of
onion. Kumar et al., (1998) obtained the highest yield with spacing of 20x 10 cm. Khan et al.,
(2002) reported a significant effect of al the growth and yield components of onion, showed that
larger percentage of small and medium bulbs were obtained in the narrowest spacing. In high
fertility soils with no salt problems, planting without ridges is superior to ridge planting because it
allows using high plant population densities. On the other hand, in soils associated with salinity
problems, it is recommended to plant on both sides of ridges 60 cm apart and 5-10 cm in row
spacing (Nourai, 2005).

1.8.5 Fertilization:

The onion crop is very responsive to nitrogen fertilization. Inadequate nitrogen has been reported
as major constraints to increase onion production. Nitrogen is essential to growth and yield of
onion but excessively high doses cause delay in bulb maturity and encourages bolting, which is
undesirable characteristic (Kummar et al., 2001). El Hilo and Mohamedali (1972) reported that the
genera recommendation is to apply nitrogen fertilizer at the rate of 86 kg N/ha in two equd
applications, one and two months after transplanting.

1.9 Pest Management:

1.9.1 Weed Control. Results by Mohamedali and El Badawi (1984) showed that the application
of the herbicides Ronstar, Stomp and Goal resulted in good weed control in onions.

1.10 Pink Root Rot Disease:

The adoption of optimum management practices proved to reduce the incidence of the disease.
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1.11Thrips:

Various chemicals are available in the plant protection division for thrips control. Nowadays,
application of chemical spraying should be carefully planned.

1.12 Physiological Charactersof the Bulbs:

1.12.1. Skin and Bulb Color:

Onion cultivars are divided to four groups depending on scale color:

1. White bulb cultivars such as Elhilo, South Port White Globe and Crystal Wax.

2. Yéelow bulb cultivars such as Kamleen and Texas Early Y ellow Grano.

3. Red bulb cultivars such as Saggai Improved, Baftaim (S), Abu-Freaiwa, Faddasi and Calred.
4. Brown bulb cultivars such as Australian Brown and Dessert Brown.

1.12.2. Bulb Shape:

About nine shapes are defined; globe, flattened globe, high globe, rounded flat, thick flat and
granex, top and spindle shape.

1.12.3. Bulb Size:

Bulb size is related to the cultural practices mostly, relation between bulb size and dry matter
percentage, cultivars with high dry matter especially dehydration cultivars such as White Creole
and South port White Globe have about 18% dry matter and the bulb size ranged from medium to
small bulb size. Sudanese cultivar, Hudeiba Red has small bulb size and high dry matter
percentage more than 20%, whereas the American cultivar Texas Yellow Grano has low dry
matter percentage of less than 10%, but large bulb size.

1.12.4. Pungency:

Pungency in onion is due the presence of a number of sulfur — containing organic compound in
their juice, which releases the volatile flavor component, Pungency is correlated with dry matter
percentage and storability; the cultivars are classified according to the pungency to:

1. Low pungency (mild), cultivars, like Excel, Texas Early Y ellow Grano and Zalengi bulb in
Sudan.
2. Medium pungency cultivars, such as 'Y ellow Tampico.
3. High pungency cultivars, such as most of the Sudanese cultivars, like Saggai Improved,
Kamleen, Elhilo, Abu-Freaiwa, Faddasi and Red Creole.
1.12.5 Maturity:

Onion bulb maturation varies depending on cultivars environment and season. Early maturing
cultivars such as the local landrace Abu-Freaiwa and other Sudanese cultivars and late maturity
cultivars like Italian Red and Torpedo.

1.13 Sudanese Cultivars:
1.13.1. Saggai | mproved:

Released in 1987 by Agricultural Research Station (A.R.C), Variety Release Committee.
Characterized by; big size, crimson red color, the bulb is multi-centered, solid, high dry in
material and good storability. Dry matter (16.3%) It needs +142 days for full maturity
(Mohamedali, 2009).
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1.13.2. Baftaim:

Originally introduced from Y emen and subjected to selection for adaptability in Sudan, released in
2007 by ARC, Variety Release Committee. Characterized by; big size bulbs, globe shape, solid,
pungent, high in dry matter (+16%), free from the phenomenon of early bolters and doubles, it’s of
moderate resistance to thrips, pink root rot and onion yellow dwarf virus. It needs £153 days to
mature and it is the most productive cultivar in Sudan (Mohamedali, 2007, 2009).

1.14 Plant Characters of Onion Cultivars:

Onion cultivars differ significantly in plant growth characters as expressed by plant height and
number of leaves, Geries et al., 2012 reported that cultivar Giza Red had the highest value than
cultivar Giza-20. A study by Dawar et al., (2007) found that onion cultivars (Gilass loca and
Swat-1 cultivars) differ significantly with respect to number of leaves; ranging from 15.2 to 12.8.
Similarly, Mousa (2015) recorded that cultivar Red Amposta significantly produced the tallest
plants, highest number of leaves/plants, while the shortest plants and least number of leaves
/plants we reproduced by the onion cultivar Giza 6.The effect of cultivarsin leaf length was highly
significant, of maximum (48.00cm) and minimum (41.02cm) as recorded in Phulkara and
Faisalabad Early, respectively (Dawar et al., 2007), also Ghaffoor et al., (2003), confirmed that
leaf length varied significantly among onion cultivars. In Sudan many researchers tested local and
introduced onion cultivars. Eltayeb (2006) reported that six local onion cultivars namely, Saggai
Improved, Kamleen, Elhilo, Abu-Freaiwa, Wad Hamid and Zeidab, varied considerably in their
growth habits including the number of leaves/plant and plant height, whereas Idriss, (2007) found
differences among some local and introduced cultivars in number of leaves and leaf length.
Baftaim Improved -1 recorded the highest number of leaves (12) while the other local cultivars,
Saggai Improved, Kamleen and Abu-Feraiwa (10, 11 and11 respectively). Baftaim Improved -1
varied significantly in leaf length, it recorded the tallest leaves (58 cm) compared to Saggai
Improved, Kamleen and Abu-Feraiwathat recorded 50, 53 and 53cm respectively.

2. Materialsand Methods:
2.1. Experiment Site and L ocation:

The experimental work of this study was conducted during two consecutive winter seasons
2020/2021 and 2021/2022 at the Demonstration Farm of the Faculty of Agricultural Sciences,
University of Dongola, El Seliem village — Near Dongola- Northern State of the Sudan (Latitude
19° 11" N and Longitude 30° 29" E and altitude 227m).The Soil of this experiment Site (high
terraces) is akaline (PH 7.39) With content of CaCos (8.43%).According to U.S.A. Soil taxonomy
(1994) it was classified as sandy loam, with 72% sand ,11% sit and 17% day .

The objectives of this experiment were to investigate the effects of sowing methods and planting
materials on growth, yield of two onion (Allium cepa. L) Cultivars. Saggai improved and
Baftaim. The experiment was conducted on high terraces soil in the Northern State of the Sudan.

2.2. Cultural Practices:

The experimental area was tilled adequately to prepare a suitable seedbed. The implements used
included a chisel plough (cross plow) to break and loosen the soil and aleveler (Scraper) to level it
for easy movement and uniform distribution of irrigation water. The field was divided into four
blocks (replications) each contain 8 equal plots of 2m x2.5m size. Transplanting was done on 1%
November in both seasons. Sowing methods (flats and ridges) was 60 x10 cm apart between row
spacing's and plants, respectively, at a seed rate of 1.5 Kg/fedan (3.60kg/ha). Hand weeding was
carried out when required. Irrigation intervals was applied at seven to ten days according to
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temperature range and soil need. The insecticide super klomite (48% active ingredient) was used
in both seasons to protect the crop from termites.

2.3. The Materials:

The planting material used was onion seed and seedling of the cultivars Baftaim and Saggai.
Onion cultivars Baftaim and Saggai improved were introduced from Dongola Research Station
(D. R. S), Northern State and Hudeiba Agricultura Research (H.A.R), River Nile State,
respectively.

2.4. Methods:
Two sowing methods, namely ridges and flats and two planting materials namely transplanting
and seeds were used.
2.5. Experimental Design and Treatments L ayout:
The experimental design was a split- split plot in arandomized complete block with four
replications. The main plots contained two onion cultivars:
1. Saggai improved (V1)
2. Baftam (v2)
Sub- plots were subjected to two types of sowing methods:
1. Ridges (p1)
2. Fats (p2)
Sub-sub plot was subjected to two planting materials:
1. Transplanting (s1)
2. Seeds (2)
2.6. Data Collection:
For data collection, five randomly selected plants from the middle two ridges (or rows) were used
to study the following characters:

2.7. Growth Parameters:

2.7.1 Plant Height (cm):
The plant height was measured after 30, 60. 90 and 120 days from the ground level to the tip of
the neck in centimeter (cm) using standard ruler and the average height was cal cul ated.

2.7.2 Number of Leaves:

The number of leaves per plants of the same plants was determined after 30, 60, 90 and 120 days
by counting the green and dry leaves and the average of leaf number calculated.

2.7.3 Per centage of Double Bulbs:

The double bulbs/plot were weighed in gm and their percentage from the yield/plot was
calculated.

2.74 Total Yield (kg):

Tota yield was determined from area of meter square.

3. Growth parameters Results:

3.1 Plant height (cm):

The analysis of variance showed that onion cultivars did not differ significantly in plant height
after 60, 90 and 120 days in both seasons with the exception of 30 days after transplanting in the
second season (Table 1) , where, Saggai improved recorded the tallest plant (21.67 cm) than
Baftaim (17.56 cm) after 30 days from planting (Table 2).

Similarly, there was no significant difference between sowing methods in plant height in both
seasons with the exception of 30 days after planting in the second season. In the second season
(table 1), flat sowing gave the tallest plant (20.76 cm) than ridge sowing (18.48 cm) after 30 days
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from planting (Table 2). However, there were highly significant variations among onion cultivars
due to planting materials after 60 and 90 days in both seasons and after 30 days in the first season
Method of sowing with seeds gave the tallest plant than transplanting method (Table 3).
Interaction between onion cultivars and planting materials showed significant differences in plant
height after 30 and 90 days in both seasons, also in yield for first season. (Table 6). Similarly, the
interaction between sowing methods and planting materials showed significant variations in plant
height after 60 and 120 days in both seasons (Table 7).

Table (1): F- valuesfor the effect of sowing methods and planting materials on plant height of two

onion cultivars

Days after planting

Source of
nd st nd st nd
1% season | 2™ season | 1% season 2 1 2 1 2

Season Season Season Season Season
A 0.04n.s 52.70** 3.52n.s 3.14ns 0.01n.s 1.01ns 0.02n.s 1.76ns
B 0.23n.s 8.45** 0.05n.s 1.03ns 1.29n.s 2.11ns 0.04n.s 0.89ns

C 54,72 ** 0.25n.s 125.17** | 51.43** | 6.89** 18.90** | 0.01n.s .05ns
AXxB 0.04n.s 0.48n.s 2.86n.s 2.16ns 1.23n.s 1.15ns 2.36n.s 2.45ns
AxC 4.61* 6.56* 2.01n.s 1.86ns 6.15* 5.98* 1.57n.s 1.76ns

BxC 0.17n.s 09ns 16.02** 18.65** | 0.20n.s 2.11ns 7.90* 6.32*
AxBxC 0.02 1.56ns 0.12n.s 1.87ns 0.29n.s 0.53ns 0.02n.s 0.56ns

*= Significant. **= Highly significant. N.s. = not significant

Table (2): Plant height at different sampling date of two onion cultivars during seasons and
yield 2020/2021 and 2021/2022

Days after planting
Treeéme” 30 60 90 120 Yield (kg)
15( 2nd 15( 2nd 15( 15( 2nd 1t
Season Season Season Season Season Season Season Season Season Season
Baftaim 22.85a 17.56b 28.20a 26.04a 46.41a 33.67a 47.04a 37.08a 7.89b 8.85.00b
Saggai 23.63a 21.67a 32.7%9 28.34a 46.42a 35.45a 47.48a 38.65a 8.08a 9.36a
SE+ 112 0.40 1.73 1.20 211 1.56 1.88 0.78 1.33 1.07
CV% 14.44 11.28 16.13 13.98 16.80 14.06 11.89 12.17 66.30 21.69

Means in the same column followed similar |etters are non-significant using L.S.D at 5% level
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Table (3): Effect of sowing methods on plant height at different sampling date during
seasons and yield 2020/2021 and 2021/2022

Days after planting
Treatments 30 60 90 120 Yield (kg)
1§ 2nd 1St 2nd 2nd 1St 2nd 2nd 1St
1% season
Season | season | season | season Season | season | Season | season | Season
Ridges 23.02a| 18.48b | 30.68a | 27.21a 44.90a 35.12a | 47.05a | 45.23a | 3.31b | 3.56b
Flats 23.46a| 20.76a | 30.31a | 28.90a 46.93a 37.43a | 48.07a | 46.75a | 12.66a | 14.80a
SE+ 0.64 0.55 1.15 2.13 1.88 1.22 1.31 0.48 1.32 1.07
CV% 1444 | 11.28 | 16.13 | 13.98 16.80 14.06 | 11.89 | 1217 | 66.30 | 21.69

Means in the same column followed similar letters are non-significant using L.S.D at 5% level

Table (4): Effect of planting materialson plant height at different sampling date during
seasons and yield 2020/2021

Days after planting
Trestm 30 60 90 120 Yield (kg)
ents 5 5 <
1St 2nd 15 2nd 1st 2nd 2n 2n 1
lSt Season Seaso Seaso Seaso
Season Season Season Season Season Season n n n
sed | 27.63a | 1924a | 4022a | 34.14a | 46.04a | 38.11a | 47.°13a 44&56 3.31b | 9.22a
Transpl | 1g0eh | 1081a | 20760 | 32.97b | 42.80b | 35170 | 47.30a | 4311 | 1267 | 9149
anting a a
SE+ 583 | 078 | 122 | 090 | 194 | 046 140 | 034 | 132 | 049
CV% | 1444 | 1128 | 1613 | 1398 | 1680 | 14.06 11.89 | 12°17 | 66.30 | 21.69

Means in the same column followed similar |etters are non-significant using L.S.D at 5% level

Table (6): Effect of interaction between onion cultivarsand planting materials on plant
height of onion at different sampling date and yield

Days after planting

Treatment 30 60 %0 120 Yied (kg)
19season 2'9season | 1%season | 2"season 19season 2Mseason 19season | 2"season | 2"season | 1%season
Baftaim with seeds 25.96a 18.09b 36.69a 29.98a 46.61b 34.45b 45.67a 40.38a 11.03a 8.70a
Baftaim with transplant 19.73b 18.87b 19.70a 20.06a 46.21b 30.60b 38.43a 34.58a 4.77c 9.31a
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Saggal with seeds

29.30a 20.76a 43.75a 32.19a

53.46a 41.85a

48.59a 37.75a

8.00b 9.75a

Saggai with transplant

17.96b 20.76a 21.83a 23.06a

39.39%b 30.13b

46.36a 32.65a

8.15b 8.97a

SE+

118 0.78 173 1.60

2.75 161

1.98 177

187 0.70

CV%

14.44 11.28 16.13 13.98

16.80 14.06

11.89 12.17

66.30 21.69

Means in the same column followed similar letters are non-significant using L.S.D at 5% level

Table (7): Effect of interaction between sowing methods and planting materials on plant
height of onion at different sampling date

Days after planting
Treatment 30 60 90 120 Yidd (kg)
1st lst 2nd 1St 2nd 1St 2nd 2nd 1st

Season Season Season Season Season Season Season Season Season Season

R'dgefd‘g‘”th 27.16a | 18.09a | 36.93a | 31.36a | 49.15a | 39.38 | 4453b | 34.280 | 3.34a | 3.07a

Ridgeswith | g a0 | 18.87a | 24.43b | 21.31b | 40.66a | 29.75a | 50.38a | 33.90b | 2.28a | 4.71a
transplants

H if;‘c’jvs"th 28.10a | 20.76a | 43.52a | 30.80a | 49.74a | 42.85a | 50.73a | 37.93a | 14.6% | 15.38a

Flaswith |10 a50 | 2076a | 17.10c | 21.81b | 44.94a | 30.98a | 44.41b | 33.33b | 10.64a | 14.23a
transplants

SE+ 118 | 078 | 173 | 160 | 275 | 161 | 198 | 177 | 187 | 070a

C.V% 1444 | 1128 | 1613 | 1398 | 16.80 | 14.06 | 11.80 | 1217 | 6630 | 21.69

Means in the same column followed similar letters are non-significant using L.S.D at 5% level

3.2 Number of Leaves/ Plants:

Table 9 shows the statistical procedures for effect of sowing methods and planting materials on
number of leaves per plant. There was no Significant variation among onion cultivars for this
character in three sampling dates were found except that of 90 days after transplanting which
exhibited significant variations in both seasons. In both seasons, the number of leaves per plant
increased with the plant development stage in the four-sampling date. Saggi improved gave the
highest number of leaves/plant than Baftaim in both seasons after 90 days (Table 10). With the
exception of 90 days after transplanting in the first season only, there was no significant variation
between sowing methods in three sampling dates were found. In both seasons (table9) , the
number of leaves per plant increased with the plant development stage in the four-sampling date.
Where, sowing method on flats gave higher number of leaves than ridges sowing after go day of
planting in first season (Table 11). There were significant variations between planting materialsin
number of leaves after 30, 60 and 90 days from sowing. Sowing method with seeds gave a greater
number of leaves than transplanting method in both seasons (Table 12). There were significant
differences between the interaction of onion cultivars and planting materials after 30 days in the
first season and 90 days in the second season (Table 14).
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Table (10): Number of leaves/plants at different sampling date of two onion

cultivar s during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
1§ 2nd 1St 2nd 1St 2nd lst 2nd

Season | Season | Seasdn | Seasdn | Season | Season | season | season

Baftaim 3.69a 393a | 51la | 511a | 9.77b | 7.22b | 10.22a | 7.66a
Saggai 3.53a 378 | 544a | 550a | 13.62a | 7.71a | 9.66a 7.63a
SE+ 0.27 0.26 0.16 0.26 1.95 0.27 1.82 0.44
CV% 19.18 2754 | 2033 | 16.30 | 8218 | 16.58 | 70.85 18.28

Means in the same column followed similar letters are non-significant using L.S.D at 5% level

Table (11): Effect of sowing methods on number of leaves/plants at different sampling date
during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
13 2nd 15 2nd 1St 2nd 1St 2nd

Season Season | Season | Season | Season | Season | Season | season
Ridges 3.69a 400a | 565a | 499 | 830b | 7.34a | 10.18 7.57a
Flats 3.53a 3.70a 491a 550a | 15.10a | 7.59a 9.70 7.71
SE+ 0.27 0.27 0.28 0.21 2.35 0.31 151 0.35
CV% 19.18 2754 20.33 16.30 82.18 16.58 70.85 18.28

Meansin the same column followed similar letters are non-significant using L.S.D at 5% level

Table (12): Effect of planting materials on number of leaves at different sampling date
during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
151 2nd 15 2nd 13 2nd lst 2nd
Season Sseason Season Sseason Season Sseason Season Season
Seed 4.52a 4.0la 5.57a 577a | 1235b | 7.93a | 109la | 7.31a
Transplanting 2.70b 3.69b 4.98b 4.7b 11.05a | 7.00b 8.97a 7.98a
SE+ 0.17 0.27 0.26 0.21 2.40 0.31 1.76 0.35
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CV% 19.18 2754 | 20.33 16.30 82.18 16.58 70.85 18.28

Means in the same column followed similar letters are non-significant using L.S.D at 5% level

Table (13): Effect of interaction between cultivars and sowing methods on number of
leaves/plants at different sampling date during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
1§ 2nd 1St 2nd 1St 2nd lst 2nd
Season | season | Season | Season | Season | Season | Season | season
Baftaim on

ridges 3.65a 4.28a 5.62a 4.84a 7.90a 6.83a | 12.33a | 7.4la
Baftaimonflats | 3.73a 3.48a 4.61a 5.38a | 11.65a | 7.61a 8.12a 7.90a
S??gé“;” 365a | 3.73a | 567a | 5.15a | 870a | 7.85a | 850a | 7.73a
Saggai onflats | 3.41a | 3.83a | 5.2la | 553a | 1855a | 7.58a | 11.27a | 7.53a
SE+ 0.28 0.37 0.40 0.30 3.32 0.44 2.14 0.49
CV% 19.18 2754 20.33 16.30 82.18 16.58 70.85 18.28

Means in the same column followed similar |etters are non-significant using L.S.D at 5% level

Table (14): Effect of interaction between onion cultivars and planting materials on number
of leaves at different sampling date during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
1St 2nd 15 2nd 1St 2nd 1St 2nd
Season Season Season Season Season Season Season Season
Baftaim with
seeds 4.35a 4.00a 5.16a 546a | 1192a | 7.74a | 12.72a | 7.06a
Baftaimwith | o ) | 3950 | 507a | 465a | 7.62a | 670b | 7.72a | 8.25a
transplant
Sagsgezd‘g"th 468a | 405a | 598a | 598a | 10.17a | 813a | 9.10a | 7.55a
Sagawith | 5 o0 | 3537 | 400a | 480a | 17.75a | 7.30b | 10.22a | 7.70a
transplant
SE+ 024 | 037 | 037 | 030 | 039 | 044 | 249 | 049
CV% 1918 | 2754 | 2033 | 1630 | 8218 | 1658 | 70.85 | 18.28

Means in the same column followed similar letters are non-significant using L.S.D at 5% level
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Table (15): Effect of interaction between sowing methods and planting materials on number
of leaves at different sampling date during seasons 2020/2021 and 2021/2022

Days after planting
Treatment 30 60 90 120
1St 2nd 1St 2nd 1St 2nd 1St 2nd
Season | Season | Season | Season | Season | Season | Season | Season
Ridges with
Seeds 4.45a 4.03a 6.27a 5.44a 9.07a 753a | 12.47a | 6.86a
Rigeswith | 5 oc | 308a | 502a | 455a | 752a | 7.15a | 7.90a | 8.28a
transplants
Flatswith seeds | 4.59a 4.00a 4.87a 6.10a | 13.02a | 8.34a 9.35a 7.50a
Flatswith 255a | 340a | 495a | 490a | 17.17a | 6.85a | 10.05a | 7.68a
transplants
SE+ 0.24 0.37 0.37 0.30 3.39 0.44 2.49 0.48
CV% 19.18 2754 20.33 16.30 82.18 16.58 70.85 18.28

Meansin the same column followed similar letters are non-significant using L.S.D at 5% level

4. Discussion:

Asfor cultivars, the significance differences indicated in plant height, number of leaves per plants
and days to maturity in the first season. Cultivar Saggai improved have tallest plant height and
produced a greater number of leaves per plants.

The higher since onion is across -pollinated species. Considerable variation exists within cultivars
(Rubten, 1986). This variation was shown by all characters under study, variability with onion
cultivars in response to temperature and photoperiod with other environment interaction. The
result of this study indicated that Saggai cultivar superior to Baftaim in plant highest, number of
leaves, and total yield.

Sarker et.a (2017) used plant length and leaves numbers as indicators of onion growth and
consequentially yield. The variation in plant growth (characters) among cultivars may be related to
the genetic make-up, which interact differently with the prevailing environmental conditions and
soil.

On the other hand largest area of leave surfaces, which exposed to sun light gained highest
photosynthesis Bbou Khadrah (2017)

The variation between onion cultivate was found by many researchers. Geries et d., (2012),
Mousa (2011) Dawar et a (2007), Ghaffoor et a., (2003) and Mandel et a (2018). In Sudan
Eltayeb (2006), Edris (2007), found variation in growth between Saggai and Baftaim cultivars,
they mention that Baftaim superior Saggai in Leaf Length and number of leaves. Sowing on flat
proved to be the best over sowing on ridges in growth parameter and yield, this finding, was
supported by salari et a., (2021) , and khalifa et al.,(2019), the unproved finding may be due to
highest plant density when plant onion on flat than ridges specialty on sandy loam soil. Sowing
by seeds directly as planting material significantly increase plant height and number of |eaves,
whereas transplanting increase yield , the finding supported by ketema et a (2013) who find
lowest marketable yield with direct sowing than transplanting .

Direct seeding vs. Transplanting was compared at different places in Ethiopia, the response was
not consistent in al sites, generally, and direct seeding was superior in yield and size of bulb and
early maturing. (Lemma, D. and Shimelis2003).
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General Conclusions and Recommendations:

Plant height, number of leaves per plants, early flowering, fresh weight and days to maturity were
evaluated using parst total and marketable yields were recorded for cultivar Saggai improved. This
could be explained by that yield capacity depends on the capacity of a genotype to how much it
could potion from the biological yield (vegetable growth) to the sink (bulb).
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