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Abstract

This study dealt with the book: "The theory of modernized art its application
on poetry " by the Sudanese critic " Iz Al — Dean Al — Amin " . The study
presented, analysed and interpreted the work on purpose of finding the principles
and rudiments that the author has built his theory upon.

The book discussed several criticism issues that support the theory and establish it.
Such as: the modern criticism terminology issue and its appropriateness to the
modern poem . Treating the current debate to find out a name for this new poetry.
Then, the issue of relationship between the new poetry and the old one ; the
responsibility of the critic towards literature , the language of poetry, its music and
other related

The study reached that this theory aims to originate the poetic updating and to
present it tied to its ancient inherited and balanced origins. In particular its lingual
and musical ones.

Hither to, the theory owner seems to be serious in holding on to his theory and its
basic origins of poetry in order that the Arabic poetry shall keep its specialty.
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Abstract
The paper, aimed at identifying the status of the Arabic Language Teacher in
general education in addition to his/her characteristics, duties and the basic criteria
used in teacher education program including modern technologies and their role in
raising the students’ learning standards. Data was collected and analyzed by means
of the descriptive analytical research method. Accordingly, a number of findings
were reached that indicated: the necessity of qualifying and training Arabic
Language Teachers through modern technologies to ensure high quality teaching
performance as well as equipping these teachers with competencies and skills of
teaching. In conclusion, the researcher recommends that teachers at the level of
general education have to be properly informed about their duties so that they can
interact and be affected by them with the assistance of the latest modern
technologies. The researcher also recommends for more studies to evaluate the
competence of the Arabic language teacher at the level of general education in line
with students’ learning outcomes and conduction and evaluative study for the

status of these teachers’ training program in general education.
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Abstract:
The conservation of the archaeological sites: Karma site as a model

The research deals with the conservation and protection of the
archaeological sites for tourism investment as exemplified by Karma site.

The recent archaeological researches point out that, the archaeological sites
constitute the cultural identity of the nations and can be used economically for the
benefit of the local society, and that requires its scientific management, protection,
identification and the role of the private sector in its investment.

One of the major results of the research is the layout of the strategic plan for
tourism development, public awareness and the restoration of the site. The research
also recommended that the protection of Karma sites is needed for the benefit of
the local community socially and economically.
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This study is based on the hypothesis that a large part of Abdulkadir Elketiape
Poetry inclusion one artistic sense of visionary that the revolutionary modernist
sense.

The revolutionary nature of his poetry as a whole is based on two distinguishable
structures:

- First: the revolutionary direct expression (Revolutionary Vision format)

- Second: the symbolic expression of Internal urging the revolution, without,
calling to it directly (Revolutionary Vision format)

This paper aims to reveal the extent of this differentiation between these structures
and the characteristics of each type of them.
The researcher will follow structural and semiotic methodology in this paper.
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Abstract

The study examined non-financial performance indicators and their effectiveness
in improving the competitive of industrial installations, where the study aimed
mainly to identify the extent of the impact of the use of non-financial performance
indicators to improve the competitive of industrial installations. The most
important finding of the study that indicator of quality, flexibility and innovation,
performance of delivery to customers, and the performance of the machines
contribute to improving the competitiveness of the industrial installations.
Moreover the use of non-financial performance indicators illustrates the
improvements that need to be introduced to improve the entity's ability to achieve
success and competitive differentiation. The study recommended several
recommendations including the industrial installations Interest in non-financial
indicators beside financial indicators of performance and integrate them so they
can get Substantive results on performance and improvement in competitive
advantage. The study recommended several recommendations, including attention
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of industrial installations to non-financial performance indicators as well as
financial indicators of performance and integrates between them to obtain
objective results for the improvement in performance and competitive advantage.

Key words: Indicators of quality, delivery performance indicators, machines
performance indicators, indicators of flexibility and innovation, competitive
advantage.

-

: daddall
cEaYL e W eelas World Trade Organization (WTO) dadlall 3ylasll dadaia 350 as
Cilay Agalsar lai ) Apaa) Clastii) (e de gena <y sl aiilly Joall (pn galiaidy)
o Al A e sadivea) )l Cmgal i Joally sl il e salall dudlial)

csebuall Jladl 3 dpudlall 33l aShiy aeal el

Cun o Slgindl e Baiie Uagiain dpalaall poiail) 2y Jl 3 Leliall clind) 455 Cu
peaniliy wedlsdl (il puilly LSSl sedalaily agShal (gsivas peilaliial b axally ol
Ala Ly dmidie Jlanls Cilatie wol o sl Adliall 23 o] Cun gpadlially 45)lie gdlial
ALy g Aadipe 35m latie s o sLinal 5)0ie Jie alslsl e llgiuall Ly g Al illie)
oo Gl e biall clindl e (a5 aulial cigl) 8 Sl ) Jes ol Al
i) gmin gy Bl e (ST Jin Dlang deeDle ST analiay akis

V) ars unlie a3 o) Aaal) auail) Ay lagdn AN Aegyad) clyskiilly bl w2 Jh
e e ALlSia bysa slae) e 5yl slanadl ddalall Ailly k) Genladlly Jaid g ) Al
clsal) A 8 sl

s bl @l laslinly calal do ) Lea jaiise JS5 3skaite iy Jl 8 ciliiall st
s Aalall DBl e dA3dy Claslea ds B9y Jrerd) clia)ly 3asally Sl Jalay Lgalaial
L) DASae Guldl Cihiinay Gunlie dgng g (s A JeY) L Gand) Cagylas Gpedliall Jodi
L) esn b slandl ajlally 20 el Guld o JalSS Cilaa) S ey slaadl dalal)
AV dishag saal) juai oIS

syl ASia

OSar Al Gaplially cdinall e o Aaal) Jleel) Ay 3 Al Ayl gl @il
G ALY il A e i) Gy (s sl G leale alac¥] deluall slill

76



2016 — 3l sllood] el Vs sl il

p) OSay (P Ayl dpudlall Al A Ghdally Genlally slaa¥) Sdalall Clbsally Genlial)
Loo Tl .+ jpee ol pumy oLl ysllaall a5 oy (dlill] wagl) e Aaials 3y50a
p Ul tyl) Jlgaad) 8 Al RIS Jidl (S

ode lual) crliiall Luudlinl) §iaall Ao Adlad) 58 o)) cfpdia aladiud ST oa L

tod ol Jlsadl e aldie] Gy b V3l A lua cudi

0de liall clinall i) syl 50455 535l Chlpige aladind G ADle aag Ja .1

0ae liall cilinall bl shall 5 e Dleell aducl) elal e aladin o A0l 4l .2

e lall cilinall Zdlall sl e Y el Clyine aladind 50 8 L .3

fie lal) colanall Lol sl salyys SISV A3y pall Clpige aladind (p ADle aagi o 4
sdupal) Ciaa

sy e Al e oI Cline aladin) i sae e Capanll ) Al ddiay duhall Caags
e liall cilinall 4,8l shaall

syl Laal

spal iy ol a4 AW e o) Clpdne daali @A) ALl sl (e Al Lpeal am
&V ALY e lall calinall 4nbaid) daglly ~ WY1 50l 8 aldll e lual) cliiall 4yl
e lial) il dpdlal) sl (s ol arsi & A e s Alad) clbinall o JalSill
syl il b

Simall Gands Al e oIAY1 Clpine aladia) (p Apsies AN D ADle aag Al il
e luall cilinall dl)

Pl dpcajdl) e A0 due @) Dl @l SlaL) o

Ao liall linall L) shall Gpens sagall Cilypine aladin) (p dysies AV D ADle a5 .1
il 3hall Gauats Dlaall aluall olal e aladinl Gu Agiee AN G ADle a2
e luall aolisall

ciliiall dudlal) shaall Guuads <Y1 el Clise aladiul (s dggiee AVD @l Al aag .3
e lual)

calinall il 3hpall Guaady SV A yall Clpdige aladin) Cp dggiee AVS G ADe 2 4
e luall

77



2016 — 3l sllood] el Vs sl il

: At} e

b i) Bad) aesd e AW e oY) cldise 8B e Gl Auhall s Caagis
Slo Copmll LoDy duhall Latll aa gl il e oliald) ade) Gl deliall el
idlad Joa Auhall goager dlall (g5) ashyall A¥s Llaill cleluall gl 4 glaladl o))
Apuliil) $haall Cpat 8 AW e oIaY) e

tdyal) ddad

t YK Byslan A Auhall Crand

ALl clahally bl juaYE -1

Ggludl Al -2

ol clpagl) Jodig dalall -3

tgladl) Uy

:ALaaY oY) (uulia

Glllies Cilalial goi e slpm Bpaal) gieaill Ay e Sl Gl S dagpud) il Aags
lillee alai 8 Gty iyt Claaly alal) Ao liall Ll A S dudlia) saa by ¢Dlaal)
¢ aandl gl b2 ) ALalal sasal) slaf ) Eiaall A)aY s Alad) QoY) Gadaiy Al
leray (ot o oS Jin lldg (Layey Aall Ay Jaliil) Gl o 44l cAdagiusal) dalSal)
O3l Ganidly o Slaall aludll velge (A A8al) Balyys WY1 8)50 (e Oidls gDl G ()
odn JalS Cyny Tl 35S0l Calaa¥) Bat (Sa s o)) Galie Loty alaa¥) e Jaally
gl Gt Y1 dsen JEE S Zlad sae el b A Gunlidl ae sl Gunlidl
slandl

The Balanced ) cplsiall o181 48l 3,58 (Kaplan& Norton ) glialdl a8 21992 ol 3
Aysd o (1) mdlsn Lulidl 4515l 213V (ol Hilday ) lsimy Alie iy Leli i (Score Card
OsSE b A Aalaiall Al o lawa gl Cua Ayl 23] olal) il 8t Lae JleeSU )85l
Jid Pa e ey adasil) (el b s S ) (ssinn el G lons maanll U8 (e Fagags
(:2005¢ 558 cpun ) Lol Clpiine (o de sanar Doa il oa

sliiad) g oo AlelSie ciloshes slinall 3)laY i clalad) dxg)l (e el Jaadl osSh 4de
((p1998 (o) L L Jiam

78



2016 — 3l sllood] el Vs sl il

-

Customer Standards:( ¢dal) Uy o) ¢Sl Ganlia .1
Cilaly paibiady Wholy Loy STy ddjan pusl dsanll oal el dodlsl) 2l Jl b
Gleaally colainal o3 ade 688 ) o Lal dliinal) aslallaiy aslad o conly LS cdaliaall colaingl)
) #Shaally olaiV) 138 gy Cua gy Bsfsall Aeadlly LtV Aejug 3asall Cua (e Jiidll
Gim e Jlaall 13 8 sland) ol Guld S s Lealiy) sland) g o~k ) (3leads (ol
oda b Lo L 3gudl 3 530a dan o Jpmally aaa eDlee l¥ialy cpdlall edleall e Jlial
Pt Ay Calaal Axg)l (3a) Caagd (aplial)
ol yelge B8N
Bl gld)l Lo
At Gast. =

LAl pmnedn Lo
Aadlid) 3 haan) o sland) 5508 g0 o sy Gl b Rusua ol zlas o) Dol S 4de
Ay V) Calaalyl oy dalaial) oY) il gine 8 4diaT A sl skailly i) e
Internal Operation Standards (s s of g 3 Lo ) Llalall Clleal) (uplia .2
sa L) ady 8538 Aad L Al slinal L e ) Al llead) e ol 138 S,
e anll Liay 8 palsll 8B il illeally Gulig . LeSOle Calaaly cille s dpail i) gdlaal lag)
slasadl Waass A asleil zaliey ) 2y Lo ilendy Siaal) aranailS slinall 2Ll alaal) lals
Gyl (3l IS el anlie Caaghs L agd Aediall cilaiall ladin) A4S e ¢laall oyl
et A Calaal
Y 83 ey i
Odlelall g dpeti L
Bagall gt &

Aaaluy) sal) Lo
Innovation and : ( L&Yl cpeaill A haial) aalaiis Ja ) abally SN Galia W3
Learning Standards
Gl adin Cua Ludliall Lty sliidl #la caaae aal alally HIGNT Jlas i
Bdaie ) bl ool ) ALyl )y pekilly g lay) o galalal Qe @b o
owaliy Al Baly)s (el Baxalie ChISH ) deagill Caags dadije 50 1S 3 35kl L gl 535

79



2016 — 3l sllood] el Vs sl il

aiS)lie BaLs Glalall Cayiy aaled A dgilia) dgea Ja @l Callalys caguall SV dmay WY ()
A eleadl daadl oy GosSiy SN skaills ¢ lay) Chaal (gylill aiell DUl (s2% Caa
sy slanall @laly) 3ol ) Bled) B s Lee eDleall e el iy Cilatiall s
a4 Lol oSa 0 Cenliall AR ey lgimyy Jae gl il Al
:(12002¢ ) saaia) Jlaall
Badme Ayie) 58 (DA Ganll lead 2 ) sl cilaiiall 2ae g
- Olaiiall (e s daa (OUBY i cilll L
Ol Cpaudlially 43l colaiiall sayall ailadlls ilicalsall. &

Auaddie Ay dlle B2y Bada ladie ad de pu. 2

cpaailly SIS 558 Jsha. &

- Adagaall Al 8 ol sl dag ) AN (Bail A pall Ay g
Alaasal) £ 15RY] e by Bgaal) da i€l il 2o L
- Siall ilalial) 2B 3 skt Bapas ilatie s i e 5yl ~
iy Ja¥) dish sats sk GIAT lasly slasa) o oy A Bl dal) dasy s lad¥) 13 iy
ik (8 il seliy Cum clehaYlye alilly oalalad) WAV A Jian daulul ylpe B e
)-Adlall deall & Dllliie pe il dpepdatill Ao )l Gilelall Juats oLl Saats hlead)
. ( 2005¢ 55 ¢y
H(p1998 (s ) op Ay Calaal ADE Gaiarl oladY) 13 Chagy
B Aladie ad Aoy g
Al clatidl sl L
- lleall 3 S B0k L
Financial Standards : ( <Pl ) v e ) Al Gunlis .4
Openill b Aalaidl) dn il 345 alea) (a0 ) s sliiall aal) sapy CalaaL olady 1aa gy
Blally sale (aliis . sailly Adiniall =Ly (ssise Adlall Calaa'Y) aaaiig L Lillec s LedlaaY yaivsdl)
Lyt 5 Adliaall Apalai®y) Aaglly (3suall duan 8 5allls Cilbagsall 3 sailly padiisd) JU Gy e
Db pes Audlie sLanad AL o) R e A5G 6D ars Ay Cam Al apliall (g
et danst) Calaal sae Baiad ) Cangs olai¥) 13 ol Lade gt sLanall 22 )8

80



2016 — 3l sllood] el Vs sl il

alaad) 4 i A

sl Adend) danll 30l Lo

- Al # LYY Clegall el

s bl Gunlid) G JelSil) e sy o0 Al Ailad) Jiae o bl gy e les
o bl e Jany il ) 8Lyl Wasla) 4y Al slasa) Cilgasi auy (8 2o by Lea Ll
o sl B yuad Jaladlly ddadil s duadil i) CalaY)

Ayl Ailad) Jaae Jh 3 el apsing el cV ey clalad) ol Jaadly il (el (e 1)
t ) Gle S5 el

~Dlally (paalisell ddliadll daglly )l Guld Je 3850 1 el Jladll A

e QLS agilaliinly ¢ lglly oSanll sliay) (o Sy 1 0Slgiually eDanll Jlae 0

Jalas ST il slind) 4 3 o g Lo s e 30 1 Alil) Gllead) Jlae. z

LGl Glaliialy ile) dymay jpohailly Gl Glidee e 385 alailly HIEN) Jlas 2

D Spalaal) poiall) Ay B oI Cpiise

Glajladlly SLESH o ofs eV sy (el ol Gaw U dag)Y) clalayl e Taliid
sl ol Al e Jaiin o ey ) Bulal) Gunliad) (e Ao sene o GED Apuulall
t (1998 (ot ) AV Lunlial) & Jia )y syealaall o loY) agig (uliy dalaial)

Quality Standards : 3asad) (unlia .1

aed bl dalall ian ) sasal) Gausd Spalead) piadl) Ay dagliul Cilal ol o
top lalanl B 8 Jeall sasad) (et iy Baadad callay Cua 3linall bl Cad gl

slgiil die sasall (ot e S50 e Y apeaill dlaje die claiiall sasa sl e 5850
ZEY) e

B3l e ddle Aapn o elialy dge Dlind glacal Ja¥) Alish 35ias (aaysal) A3l

DU (e Y qnail cillee ol Gandll 35 ) cllead) U LB A0S0 e 385
(A (il i) puads 5 2 Y e el s

sl dgas Bagall (ald dulee st cingy Jy nd Bl dleny Bagall Gaead maliyy JOSG Y
toh Dld IO L) lgaradt (Say Basall (3288 e aclud 4aDla

81



2016 — 3l sllood] el Vs sl il

-

b oA Baga Lanlia 1 I 4540
Asall pand 3ysall o gy Cua piadl () 35l G 316l dlgall Basa Gulidy (unlaall 228 i
P Al eI Gunlie aladiud (e atiaall leluas Jd Lgasa (e Shillg
A Akl ) olgall ddlSs des L
sl D) cds LG
Sl dsall e L€ il ~
LK) Asil) e A€ aldlall. o
LAl e Adadl) alaall A
Gy Byld il A (g A€ (T8 lalaall o Lo s 2083 Y (aplial) 038 ) sl Jaad,
i ine (ya Cinal el Basa o () ALEYL Aine Taws L g ) i) alail) e Lgwiad
) gall
s diaitl) o U A0 anlie Al dag))
P sl Slygies Clialsay 2N (e S (nyry 2 Y] oL sasal) 34l Gunlial) oda Jig
DAl oY) (el aladiind Sayy Aaa i) dleel] dabiaall Jalyall
Alage JS Al clasgl) aae (e L€ dgeal) Clasgl) 2ae g
sl Z Y M) Al L
ya Jsl 0 ptladl Z Y] Janen
Al claiall sasa a4 Jl) Jaea. o
O A€ lgae ppfll ay Al anladly Jadall Jaslly asilly ) sy jaladl ol »
& ALaYL sasal)l CallSs ey liia) 4ie a@id ¥ A ) clabyl (e edal) Glad el
Byl 3 gal) CallSs
tedlaal) Wiy unlae t2AIG] 454))
:( Horngren, 1997 ) Y1 agd jiss of slinall cae Uil 13) e Daall Liay 3Ty
el yran ledal (e awa ) Gailiadlly Cailla gl s gl ) N
Aele Gl aelsall sl sl LG
cAse Gen Gladial alud. &~
AR (e 8800 By dmy hlatiiell JU8 ade o

82



2016 — 3l sllood] el Vs sl il

-

AR aTla L3l 558 Jlgh cilaiial) Ji )5 e, A

OSar Al e Qanlall may llia il V) Jaenll Ly (il Bugmaa (e a2l 4l o Gandl (5
1(1997 comn ) Gaill Jlae o eDlaall Loy chlalad) apaail gy 2l !
el Glaasgll sae e A€ plecall 358 PA ~SaY] ldlas e

e Ll colasl) dae e A€ e Maal) (5585 dae L

(Jaenll alaill eyl s Jpenll o Allall Dl eyl (4a) ¢ Dand) hlallal s de sy il

R | RS JORI 1 N - W I |V

cDlanll (e Ao ae dpadd DUl el LV

(S AY 58 e e deall Juipi libisind Vi
Iy deju sae o bl (<G adiad Jpanll Lia)y ull An i) Gugliall dlled o Glalll gy
P AU apliall 3 eSleall Liny unlia maia g Cars AU Apmpmaaill cufyliall Masl b
Delivery Standards :adudl ¢4 Galia .2
CilS Ll dpabeall apuaill Ay 8 Audliad) Glase sl (e Jrendl ldlal Lt Ao g e
Lolially ags Jaliia¥ly e Dleall oda che Ui WS Jranl) cilalgial) 4k 3 Alle dlaiad <3 sLaudl)
: (20006 dens ) o el o1df Lde ading Jalse sac @l ob Lde slindl 48l duaal) e
Aalod ddaal Jia Jaeall s i) ddaad (g dgllaall Ziayl) 8580 Jiah illy aalocll dia3l) 35300
LAailgl) calatugl)

Ales Clatie ) aladl slgall Jysatd 4 llaal) daa3ll 358l Jidiy apraill Al 3500 Lo
bl diays Al Clatine ) alad) slsall dysadd AU 3580 Jska Gay sAlls AalY) Ga) oz
il 353 50 S agle (Bl aducl) 18V )
Machinery Standards :cNY) ¢)a) Guulia .3
Gl des lae il Jeadl Jae € aa ) AS0le ) @Y Gl $pealeal) gl 43y
lelani cillee 5 Al G Clpeaill 8 Al chlinay) e S5 ddhaall deluall i)
bl el e € as )
tJie AY) aladtial Jaxas alaxinl da)s aaad 4 lgaladind Sy Al Gunlad) (e aaal) Sy

Jeall A1 315 sae ) daxiad Aapn ) el s Jaall AN il A

83



2016 — 3l sllood] el Vs sl il

-

Blaall S syl Qe Gl AN Gig ds U udy Al VY G Ao
LAl )l
Lolas 46,0 daliall A8l (e addied) Au Gady g3l AV e Uil gl aladind Jaes .z
JSS Ay e 5 ol oSe il Aaliy) Slleall aw b BLEAY)
% Can Al Alaall layiass AV Gaadl U Cl) e amy 315 AN slae) iy Lo
Jaaliy) saly ) AV dac) Cdg ads
dalic (568 Cuny (S Lo J8 VY g e e slanall gyla) @3S, 13) 4l liald) g Gaw Lae
Ge 2 LS GEaS (Sa (Sa GBLER) it ) ALYl dSes 558 okl i
Ja b L ol e Jlo Ulay (oSay Leo Rali)] Aoy 53y ) 3 Lo Slaid
D%y AN aladind sy Just — In- Time ((JIT) asadl gl 3 2 buy) colud slindl Gl
Ol (e 838 il ST agle (i 28 Aaliall A8Uall JalSI) aladnal) oY el 2 Y] clalos)
LB g Al Bl Cadls sLana) Jead ey Lee galll gl ) dalad) (50
Inventory Reduce Standards :;)gjiall (audis uulia .4
11997 cmmen) A8V il camgs) cliinal) alana Gl (y5 i) (il Al (Gl
ANy lee Aol sl ) clesdl) wifiy aguysis Ja¥l Alsh agdey sl Q1) I
e1a) Gl ) B3 anlie adindy N A ey il delge s lalie JiE Alalill
) gal)
AY mie e Jeailly Jadilly dae D LoD sl Jsla (e paldnll 435l 2y alas aladiad Lo
Spag b ) clelusae e <Y ey U el sl
Gk e YY) it Clialga a5 pe YO dadiiiall A5l Ailpall aSan xaliy dae) .z
G ) il A (e paliill Gy 533 Cun AL 33l Blaly aivall Gpuaill galing
A Slang #Oa) ) daladly <Y Jlac
Flexibility and Innovation Standards : ;l<iNlg 4igall Guulia .5
ZLy) 58 aaliy Clatiall st depu o sliid) 58 (saa Bpealeall il Ladliu)
Laaglia] oda aigh WS ((Aigydl ) Jaead) colillaial 5 ddamall Eiall 3 agyudl clyrill dlaviad
sasay Sl Aoy saall Cilaiiall (e 22e S a3k e Gllyy Baad) 8 5Ll dias 30l
t ) ISE ) A g pal) anlie Jai L (LISEN1) dindiie 28l dlle

84



2016 — 3l sllood] el Vs sl il

-

Gl lgaa® 23 ) 3ayaad) Cilatinal) 2ae A

olaiial ALK et Aoy Lo

cpaailly SNy kil 38 Joa oz

comdlially 4556 3aal) (ailaddl Lo

c Al dagloal) lilay) sae L A

Lgilialga s sanaal) cilatiiall e ¢Dlaall Liay (520 )

sLatall Spae ol pmg ey (8 Lty 1gn i sty sy SIENTs &gl of Gliald) (g
alalin) auii Ll @llgiud) 5y Al giall saal)l clilayly dudliadl Jh 4 Joshll dal) &
»Agl@ially 4

Cost Standards : 4ilil) uulia .6

053 slaels dashall Ja¥) & el Ll ) e 3l Sealeal) pnaill 2y Lagilin) xigs
:( Drury,1990) 30 385l 138 lud aal ageiy il 448, 8 AW e Guyliall sl
i) e Loase auiall die 440K adadss oSaill e S5 ly 4] 4K 5la) dleny Ll ]
Ssle B Ll 8 lage Dy Y] Jlee caaly Gllily lgie il 5 pey Slad AEKH) Gipan
Layllsall

callSll L) s Jaag Lo gondl (g€l skl anii Spalaall il By Canal Lo
Jsns By gl ¥ 13 A e b Lgnea] JlE Lae skl 138 Aol AS)se gt Al
Al alall 8 daladl S4H Y G lgaladiinly lgagd Y] Jlee o deun Aalle je Ganlia
pladil) Gy puaiy ¢ dumall Claagll CVaxe Jli5 Bagal) (paad Clydise (e S5 L Hady adalial
i) Gl A8 Aadal Lgse ) Vs Lo ¥ () Clpinall (e Wty Y (8 g sally

The competitive advantage: duwdliil) 33l

delall Zudlal) sl ((de))3l Gladd 4kl de eaall) Agriculture Canada de sase e
5l Alie Apn dan o ilsaiuly eiee IS8 LY BiaS o delial) 5yde gl e
.(Agriculture Canada,1991)tee (V) 5f Lpia) f ddaall Bl b Legle Jaliall i 5yl
Cansliall gl by aliall el sl e il cilaadlly aludl ) e 5yl Ll e e LS
(22001 ¢l ) (a1 clinall e 5ol ST IS (pSlgial clals b Lae

85



2016 — 3l sllood] el Vs sl il

sl ST (S8 cileady ilatiay ellgiva) 3ys5 o 5ol i dpdlil) shaall o Gaw Les gy
acall 5l Hlae¥) 8 1Y) e Jdoall Slailly sl el e oAVl cudliad) e dladg
Gl e Ui 13) Adle Al 33 cld slina) e G sLinall Loy aiam 88 ) A Sal) dylaals
AzesSall Lleally acall il Jb

: Audlitl) Biual) ¢ gl

1(52007¢ 8350 cAmn ) Laa Lpudliil 330all e 53 llin

Oo dd Gl e Lliall g lgwdlie o Saall e ) slandl e s J8Y) dalsl) s
Opnadlially 458l LIS jaisal) ap@ill Sppka e @llhy gpudlio IS

Gl dpaad) Janti g pailiad Bl layssias ()6 Levie Lgandlia oo 3LAR aai 1 jaail) B30
slis lans Lo aiipe yray lolatie o S Gl o 5,08 sLand) el e midiy e
Ngiladin ¢ Slaal)

1A ndliil) 330al) Baga Ao aSal) ulaa

(1996 (Jii ) & Cagyla D Eudlill shall $aga 2aa

tlaa Hlmall 131 d g Lihall e le s a3l jaaa 1

OB e Lped 20 Al oy alal) Slgally Joal) 5580 JAY) A8ISH o aaiad tdiaidie 4ol Ulse .|
i)

G ¢ Aplaill Lkal) o) Aphll draudle deadll ol il Gaa ) ot sAedine $udls Gl o
cOtlaladl )y Jie (gisal) ddle iyl Chlea 55 Llball 28 allalig Lo Dlaxdly Baydasl)

Lgaaymy Baals Al sje o slinad) slaie) () slisal LeSha Al dpudlall sl jalas s 2
e Gl (S Al sl alias dasd Geedion W cGuudliadl 8 (e Lol Algen s )
Jaalss udlidl

Glay o Apndlal) Lgiise oo slasall a5 (K12 Bhal) (B aioaall apanilly lailly Gpeail) dapn 23
Ging IS0 8l 538 o18Y iadll Granilly il e Jaxd o ny @llily Taans aifipe $pudls Le
Malisy ABLal) culiid) U8 solss

:Aaudlil) 3iall jalaa

) (8 i Apndlil) uall lhaae lllia

86



2016 — 3l sllood] el Vs sl il

-

A il el oDl sladl e cany  Awdls s ol Ay aglia) Sall L]
) e slanal z)lay Ja1s dsmse g Led panmally Gl (Jdatll Qi) e e
(2002 ¢ Sysl ¢ nyall ) slinall alal Aabiall Gasall Placiad Jal e Lagin il
Al LBl s o peai Audliall a0 o) rAdl 8hse elid ulad Slsall Jiae .2
33L) ae Dbalinly Byxie dan b (4 Flaadll gladal llad) Gl liSlly Dlsall 25y o 2 i uand
el sl g€l bl Audliall sas
Jalse (81 ) Jalse iS5 Slans¥) o daid S5t Y Apndliill sl o Gilodl Gapal) G ey
e led i Al

cdeadl GBle s )Y (g Al ana ccllaal) ALl L

LSl g 1) i

il due gl e paiad) B i

COplalal) iy alaaly) v

el Jishas (saall juad adlin) dadilly <l Ly

Ao ) i@ aladii) Vi

)lsall aladiud i Vi
el yaailly sy apiill Vil
Gandlil) Sl aysli 8 Tige oo qaali of (S AWy oY) Gl o Gl 5 o Laa
o 3Litall il Baall Gpund o Jaxd sl (g daads Aan DA e deliall cliill
rels) sially (Aaall (g5inall
AR L) byl
Byt 233 () Apalai®V) dususall Sy aS maa g N Auyal) Ciaa :(a2010) 8k Ay gea Al
O A bl cliagy Bl s3a dphaiuly mlad Jabe Glus udliall 3as dgalsal A Al
A8l Apalai®) Aspall Lol 3hall aaat) Al ool yoey sl aliall f duld) z3sa
s Ll Fusgall Jalal) Qs e slaie VG haall 038 il 8 Al Alides dealis )
Maaslis sl sda LSl ADIA (e ppdaind
Al lssall 51 cp3lgiall o laY) Ailay Badai sae CaSS ) Al a1 a2012) sl Ay
56 g lai b Al Ll Cilunsd) U8 (g0 Sad Lariiad) unliall dijea 5 b3 g Ui 3 Alalall

87



2016 — 3l sllood] el Vs sl il

-

Ll Ll o U8 Bada el 038 o () Ahall ciliagiy ool ) o) WiSse asil Chrgy
ety il oY) Gunlie g lapll Aulay) clulSas) i gy Al e A1 Alle Gl
lblens Ao gl Lunlie T5liie ilaayy GBalad ilswpall 038 (s Ciluspall s3gd adlill <)
ceatliay) ol A e g dlal)

0o lalia Loy Ll pail) Ly & 2D eIV apds ) Auhall cdon 1(a2013) iyl A
By b adid ) oY) sl Cpine Ay AaliY) Q) shis Vel paen sl
O A bl clags aliaVly Al ddad)l ) 8 Ll 30K saes Apaall sl
ahasiul Gy cbhall 3as) dlee auifis oY) au Alee Allad Biay AL e hbsa) aladi
Glangll L jedan Al Aajal) e laall LSy s ) s Lol Ll 5 Gyl Guylidl)
Ao 2y Ablaal) SN Jad Gaaiall 1YL A3jlie azape e ol

rAgiiual) Ayl

le liall g Uad iS5 e i) Cua o Ul Zilaal 2014 el dupall cilag sdiafyal] ggan
sl 8 3yl lianad) e %64 A Jiay A5 Olagaall — 4k jall A daly gl

ashall AN Al il clelial) g Ul ClS b (e Ayl aaine 580 tAadl) aadaa®

Al cleliall L) cileUaill Jaby Laadll Al Cglul Glialdl lasin) Al A
Oe Ciigie 4ud yiiay G gaally J3al) delia g Uad e Lo cile Uadll S ciled Al o shayall A5
V) ladiy Jasl)

A8 cleluall g s —1

el delia Ui -2

sV Ay bl Cile Lial) g Uai — 3

Osbally Ggll g Uad — 4

Aptig)) Gleluall g s~ 5

clphally bl dse delia ¢ Ui —6

e ldally Cadailly 8atl) ol delia g Uad = 7

Blaiul (100) 2xe g lajin) & Cua dirgindl clidl e gluind 3jlaul (110 ) 232 4y o Cua
b Ly o((%9.1) Loty (10) 220 sa50all ye cuhlain) caly Lo ¢(90.9) cualy dlaid Aoy
: (1) Jsandl 3 LS Auhall die AAY laa,

88



2016 — 3l sllood] el Vs sl il

-

Al die cinag g (1) dgaa

L) Jhsal i) il ial)
%3 3 sl
%7 7 Lasuss aska
%49 49 essllSs olall Jasall
%12 12 Sle sk
%14 14 fimale
%15 15 o)) 1S
%20 20 dpulaa
%21 21 e 5500
%19 19 Ll Uanaill|
%19 19 | dua
%12 12 slas)
%9 9 @Al
%14 14 Gl 5 (e J8)
%39 39 Glsis 10-5 53al) Clgine
%31 31 L 15-11
%16 16 Sl s 15

e e peSa Adle dale COager ey dubal) due i O (1) dsss e ey
due b o) i) LS e pmgas Al e o)) e Jpeanlly laia] 3)laind chle Gl
e A 058 Gisu agibla) b WLy Auhall ¢ e Byl dla D Gliaadd (553 duall
ouedl) G Lo agind gl Aubll Aie e %39 duwi of Liad LAl g omsal agilainly aeagd
DAl sl o) S Lee JSE diw e aa) agipd Cislad %47 A (on Sl il
Allal) dpalal) agDlagar 43 jia daS)jiall dlenll
sAyal) 31a0

Obiind Blaind araad Bph e Aplaall Aubal) ehal AU Clld) aeay Glaldl L8
Gl Y @il Y calae (@il ady Gil) Genlidl 8 opnidl uleddl (Likert) slie aladiul

:Lé_"SJ\S Craaa Sua ( B

89



2016 — 3l sllood] el Vs sl il

-

due o)) Gl e S ol daidly Al diel daaddl)l clendl e daidl J5V) el
Clpige ceDanll bl ool Cilpiise asall Cilydine ) Al e oY) e Adlad Jsa Al
e lall el dpudlil) shall Gauad 8 (OIS A3y pall e e Dkanll ¢l
s Ayl 310 @ildy jua
Guall e XL ey el palad) (0 desens o glin] paje & gall Gaall*
Sl Bl ey lgan i alE YL sl B Cua (olunul) Gl sina (g alall
Jsaall & ) bl e slae¥) 40Ka) sae sl Glalll 26 Slasy) clilly gaall*
sy Cronbach-Alpha alasiuly Gilbilad) pes 8 aadiad) (uliall Gy Bladl sae K lede
LYY Jalee dad il Con Al Ol lla) e el Sl on Lals)) e 526 On
s Sbaay) Jalail) i e slaieY) 2lka) e DA (e JXiey Aad 45 0.899
syl e
Al el 1l il
b A Ll chend) e slae¥) S duhall Cilaal s et Al ¢ i)
Basall Clydie -
el el chEise -
N e alyise -
OV el ahdse -
reilibad) Jidady Aalles qiglad

P e o) Hlinl Gpb oo leres & ) @bl Jidas 25 Al alaal 3al
iflasy) aiall malin Gob oo iy Al ggis bl Aaudad aulia) ddbany) by Guls
t-test Jlaaly oluadl Jauglly gbeadl CalaiV) gl aladind &5 Cus ((SPSS ) dclaall aglall
Agilany) gl AV LY saalsll duall
sl 8l jLad)

gl & cua Aglua) Auhall & A Slaal) ddaill clld e lalll adicl
D Gluzadll Hlady il ¢l gasl)
Cpent (A AL e oIV Gunlie llad s bl die o) daps o bSSl e gy -

WA Joba paas P e dllyy Gyl Ghlie e 3ile IS e agbla) P e dpuslill 35l

90



2016 — 3l sllood] el Vs sl il

fad Ol o Cun (O] b Aeakioal (Ll agoally Ll agall ) aledll S ilia
Ay iy (0.8 =5/4) uledll CHS Gale WA a3e Lo saall dad dand 3 (4=1-5) sl

alad) Lo il A ki (S MLy prmaal) anlgll ay Gelall 51 ol I Gl o3a il

F A il e chliall maall
Olaiea¥) bl ajal) aladl Jacgiall (2) Jgoa
L, (siban) Jau gial)
(an dmisie 4ny) Lol il Y 1.8 -1
((Gaidic day) el Y 26-19
((Hansie 4n)9) ulas 34_.27
(Gniiye dayn ) G 42 .35
(Tas dniipe day0 ) Lolas (3 5-.43

(bal) Tausslly Al pall e abal ol Gelaill (s20 e il g )lmall GlatY) dlasin) -2
i) 3yl Cppuend 8 AL e el Aokl Aullad Aayn Gulidl

Agginall (3ol AN SLESY saslgll Asall t- test L) paiin) -3

Landlil) Baall Caats Bagall Chdite alAiu) Ga Lysies AND G ADle aag 1A duddl

e luall aolinall
sasal clpdpa (3) doa
stn | thad | ) | Qo | ugh | Cibary 3l
g el | gmal
S @ledlly claiidl e eDlaall cliay (uld
000 | 20.5 e:: 1| 461|780 | fubls) 50l s L3 aales sliidl Lo

c
. slaaddl

padd 5 pll Slaall dae g aal) eBlaall 22 ity

.000 9.5 6 3.87 911
il i)l oot 1 a0

Pl yeloy AN 5 BUAY) e G

000 | 9.6 i 4 41 1.02
Al Bial) as 8 adliy e Daxll 52054l

) Y1 ) i) Z LY Jaee s 4l
.000 9| gy 5 3.94 1.04 | 485 83ae ¢l acxy (Productivity — dualisy)

Slitall dxgd "‘).4

91




2016 — 3l sllood] el Vs sl il

-

% el Baga Hlodl) & BlAY) CiVaea 3L

000 9.9 .| 3| 407| 1.08 s £t e oty
platty (pygall Al e damy dy)00 ) dsjlas

000 10| aie 2 4.09|  1.09 | Eedlil ) e s amd) c L6 ol
. Ll

000 | 18.3 sie| 41| 595 fam il e JS

i Lo sas (-595) &l JSS il bl (gilall Gibai) 0 (3) Jsan (e oy

ouin Lo gt (A1)l el SN leall Ll &l cps bl die clla) il

(1) Jlas) o WS Radipe Bypem il e o d8lsal pas Jaa Al de 2 o of

Lsindl (ssime o B aill oday (.000) AN gsivees o2x e NS Ehlall guead Liliaa) Jio
oo liall el Al siall Gauad 8 adlun 3agall Cldise alaain) of ) ey Les (0.05)

8l Gaens Dlaall sl ool e aladinl (g dysiee AV D ADle aag ALY A Al

e lial) elinall

s3laall abadil) o) Cipiisa (4) Jgaa

oima | tAed | puddl) | Gl | Jaugl) 3),adY) 3)lud)
Ay bal) | gbaal

) gl b o daall L] st ) iy 20 4l

000 20.1 @:: 1] 448|734 | s pns b bl Aadliad) i) e a0nl

i)

ol Jipnd il 5 oo Ay Ll 2

000 77| e S| 3.85| 109 | s B b mle Lo gie ) A4

candll gl b eSlaal) il Llaty)

sl Jysal samdl il NI e e ik

000 99| s 3| 407|108 | omes b sele gl Al claiia L) A4l

i) 3yual)

i Akl (3 dsanll il ald a5 4l

000 | 10.8| i 2 4012]  1.03 | il clid) e (DouY) dbal e b

+ Al Bl a3 3wl

000 77| g 4| 3.93 1.2 | i ae Al sl 5 Al ciia Al

92




2016 — 3l sllood] el Vs sl il

-

Tl Bl (e Cpuiny Tl g} b bl

.000

15.8

&y

4.1

.685

osaall Chle S

sy L sty (0.685) als JSS Apa il cilual (glemall Slad¥) O (4) Jsan (e sy

o Lo sy (4.1) Bl chlad (MU leadl Dasegiall il g (B Al die Slla) Guila
O ) LS ity ypemy Bpmil) Shbe o A8l sas des bl Aue ol o] o Y
Gsiae (g0 Jil all 0385 (0.000) AN2 (s5ine o2n o SIS Chlaall paead Lilas) Ja (1) s
Aadlnll Bhaall st ) (5350 e Deall sl oo Clpdine plasiud o A el e (0.05) A sieall

Aae liall clinall

Al 3aal) (a5 CNY) el Clpine alatiad (s Aygiee AV D ADle aa g : AAIGY dul Al

e lial) cléall

Y e laf clpdisa (5) Jsas

| Ui | il | el | Sl | ) !
Al ol | gl

) Alie Y Qi b V) cadall Jasind das

000 | 11.3 @z 1] 422]  1.07 |5 memd b sele iudlidl clindl g

dadl)

000 48| wie| 5| 3.55| pgz| Cne ot OHS el She s e

i) siaal 0l YY) el (e puens sl

08 A8 sl Glilee e 00 34l dusylan

.000 10| aéixe 3 4.05 1.04 | dealually CVYI Cig A (e Jliy ) oL,

gl gl (s 3

de Loy dudliall clingdl Asial)l Al Ay

000 | 12.5|  adiye 2 4.15 919 | (o up lae dalid)l el P Je sladl

il 3l

Ral) A sl ooy LA sy i

000 9.6| aise 4] 404 108 | o b aale Lo eSanll ) Alee (pns

. Al 55

000 15.2 i 4] 656 ol e S

93




2016 — 3l sllood] el Vs sl il

-

el Lo sas ((-656)als JSS dnmpdll cihlial (@laall Ghai) o (5) Jsis (e ey
Oriy Lo s (4) Apapdll ahlad S leal) Jangial) Ay goa (¢ Auhall die clila) Gailas
o o) Ll Aadiye Bygems Tacapdl) chle o Blsal) sai Joad &bl due 20 o o )
Gsiae (o Jil 2l 035 (.000) AN gsias on e SIS Ellall wend Lilias) Jla (1) g
linall pdlil) 8haall st 8 anly SV elal cildine alasind o ) iy Lae (0.05) Agieal)
el
Saall Cpandy ISV Digpall lhdine aladiu) o dgine ANV G ABDle 2ag ¢ Aaghl) dua Y
- e liall clindl duslal

DISEY s &g pall ilpiise (6) Jsaa

sl | taad | audll | cuidl | dagd | iy 8k

aya ‘ﬁxl.ual\ wl,.n.d\
. SLind) lgtesi ) saoal) cilaiid) sl
Pl . - . e

000 | 12.4 Cf: 1| 425 1] el b el udlial cliially A3fia ioudl
a

Sl jpes il gy

e Claiidl ALSE at e e A3
.000 9| i 71 3.91 1| Gyl dap0 b0l b paliy dudlid) cilasd)
slandll 4l

duas paibad Jlal sl sldal gae (b8

000 | 9.8] aiis 5| 4.08 1.09 N .
slinall adill 330e 32k (& asloy miiall

@5 A 3aaall a daill Glilay) dae aalud
.000 9.2 ahye 6 4.03 1.12 | dpndlil) 8jaal) aaaty joehat 3 aiiall Gpuad )
- dlial) clanally 4)\aa

@5 A Baaal) daa el lilaY) dae aalud
.000 11 &y 2 4.17 1.06 | A (8l A JleiS) dpalisy) daleall (auas )
. slaadl wﬁ\.\ﬂ\ Ol ol

e sdaall slay ggiue uldl AT agy

000 | 117 giip 31 4.2 951 | Sall asii b adliy Leiliaalges 3uaal) cilaiial)

saaall Sladll e dnye HylE e gy Alaial)
000 95| | 4| 412 1.18 St o s R RS e

DY) Anpn pead (8 el Gpudliall cilaina

%94




2016 — 3l sllood] el Vs sl il

-

(gndl 20801 bl 5500 5L

000 | 17.1 x| 4.09 639 sl e S

i L sy (2639) &l JSS Apail) chlal (laall Gha) o (6) s (e ey
Oriy e 585 (4.09) dpzpdll @bl S oleal) Jasgiall il goa B Al de Glila) uilas
O bl o) Gaine $ypems Bl @l o Aol sad Jass Al due 3 el o
Gsise (o i ol o3a5 (.000) AN (s5iey s2a e DS clall paead Liliaa] Jla (1) Llga)
Gdlil) Bl Grend ) g3 OISV Al Cibdte pladind o el Les (0.05) dpgiaal
dge lall ailiall

JSU ANV (ggine &l Cus Lilan) JIs IS laaydl) (S0 (1) L) o) ey Gaw Las
o eIV e aladind o ) el Lee (0.05) dysieall (ssise e BB 25 (-000) iluz dll
Ll Al ) Al Jeagin Jully Leliall clinall Ll sl cpund B aalus 2L
Omnds ALl e o)AV Cilpbine Al Gu Aygiee AN D ADle asay e pall A )
e luall cilinall 4.6l 35l
gl

A tal) 1) Al il g Aglanall g Ay dail) Al & acal il Gas Le
Lol il us Leluall clindl il shadl Gueat 8 aale saeal) Cilpise aladinl 1
. (4.096 ) S bl
Lgiall iy Cus Gpeliall clinal sl sad) st KN Agyall Chbse sl L2
(4.09) U sl
dgeliall cilinall $pudlil) shall Gauatl Alled Aluss yoiey oDlaall aludll o1df s alaa¥) .3
(4.098) JSI leall o siall &Ly G
G Ao lial) clinal Al sl Gaead 8 olay) 586 23 VY oI cldine Hlasaud 4
(4) S sl Lo il
e bl Ll L) shaal) (pad 8 Alad s L) e o)aY) Ciline ydiad LS
lemny 8 Aapal) o)l LSl (e dpeluall slinal (Ko Bkl e 13V e aladinl .6
Coamblially 43 lae  usilil)

95




2016 — 3l sllood] el Vs sl il

Slo sland) 58 il A Gy ) Glipeatl) gy Bl e oY) Cline slasid L7
sl Sadilly - laal) Baia

! Gilwagil)

P YL as il e duhl) Al Cila g le g g b

Jals claaly o100 Dl chdsall culs I e sl deliall clisal 8¢ o -1
Al el (8 il (5305 61Y) e Aepainge il o Jseanl) (o ST i Legha

Al 530l 4
Bpalaall piaill A4y Jh b slinall oudlll aagll e dakiie Ay plE ani o Jaad) 3
Agisan ey Jsb Yl i) dadles ey Lae 5 psiall

Gob oo Apdlil) Bl el Gudlidl ae Gljlie ehal Aaolall ol Ganlie laa¥) 4
 yatusall Cpuaal

pabally yiladl

D dgal) aalyal) ¢ Yl

paal) aiaill Ay oY) andl Clpdige aladind 454 (520 ¢ 2013) o lide sagall ¢ Jipudl —
216-181 Ga cpselall aaell (il alaalle dralad) dlaal) ¢ ull) eliall ¢ Uadll b

—100 = gy cdanalal) Al (Jlee¥) Jlae 8 andliill Baall ((1996) ¢ orsre Jui (Jila =
101

¢ pdally deldall g ladll s ¢yl e biall CadlKall toalie ¢(1998) ¢ o (pua daal (Gpua -
.329-328 _a

prs 3 A3 sial) ldlall Ay aladind Ageal ¢ 2005) ¢ palill de ¢ 550 5 Cmma aled) (Gua -
2000 S 222l (Y1 alaall (JlaeY) 5yla) A Aa )Y Aaall o))

Chaial ity Al aail) alay Jl 8 oY) apiil ~5ide Ul ¢(p200) ¢ pibas Gle) cdaae -
53 L Ayl daala 3ysiia ye yrivale Al (ALLEl 335l

Slally I o) s el Aagiall Jaladl ((2002) e deme elg ¢ gsaie -
Aadl) ApaSay) dasls cpadall Erpadl slanll K Alae cdipall Jlee¥) cliie b aslial,
306 La ¥ 2all (Nl alill

96



2016 — 3l sllood] el Vs sl il

Ergay cdglgall GBlsu) 8 Ayyell UGB Lpudlall 5)08l)l lodse «(2001) cdeme muds coliae =
Soa ¢ calisliag

Towpall & Apdlil) shd)l slad Jelses Glaass (2010) adl) Gumagn jsere dysa -
gl 2)la dpeliall Cluiall Zpudlill ol iy dudliad)l Jsa gl Joall bl Zpalay|
22 =3 e e shall ¢ Ll Joall b Cllg

Sl claplasy Jlel) day 4 dwdlal) sl 5 ((2007) GamiS dlpag ud augd -
el ALl Ll Lhal) (s 8 Lgian sy o)) 2La@Y) Ul 8 Zdjeall Jon ool alall
64 a « il

(i) il G ks e lsial el Alay Gul 5T (201200 jladll -
2 Ga el aly cipihlall Cilatiall Ll e gad ¢ Aagital) aiill daalad ola@Y) aial
b sl ((2002) (il sy il S sy cna gl Jlas el -
24 e €y danalall Al caail muly) say),

:dia) aalall Ll
1. Drury, Colin, 1990, Cost Control and Performance Measurement in an ATM
Environment, Management Accounting, pp. 40-46
2. Horngren, Charles T, George Foster, and Srikant M, Datar, 1997, Cost
Accounting: A managerial Emphasis, Prentice Hall, pp. 691-692.

97



2016 — 3l sllood] el Vs sl il

daiilly At gall calBdlal) gﬁ Jadil) 49

LS e deaa o eldd 0
SIS daaly 4 10y o glad) g Sl A0S, aoluwal) JiuY)

R

e ding Tasill Jla a8 (Ladgas lagaall) ddgall cBlall e ojify Jaiill duhyll oda sl
Lol el laall 4S5 saamially sjdial) dipalal iy (gAY Ul Ylse (e Bl
Al e allell clalia) A iy Eigaal) sbal)l Cuac 4 calladl 8 Goe LiaV s dpuballs i
Joudl JSu5 Andiliul) aedilse A5 Supail Leabadul bl Jo (8]l Jsall IS5 aa el
Aegyiall ey dc s pidll

Ennd S ey lgin g ladlie 3 Jpall Jasis cpsall 13 Lpeal sae Lla jelai Uiag
by Ghlie Jea il cle )

e OS5 ¢p1999 alall die o sty Jadill o)Al 2 1) (& JAo allall J53 (e 0)3S Glasadl
D @y Eaaly Laglyind lilaaie DI g Jladd) s b Laiudll ,S0 cil$pa) (305 asily
Ghlie b lelill o S mab 3 law OIS G, ey Al lasull Glidle b Ty
Lol

O Ladine lehpn clllia rpal 4o liall 5y60l 3 4ipenly Jaial] CHLES) dad cCanyl) AlCEa el Lng
raasl (S Ol ling gabainl hlie e dsaiully &8l sda o Jganll Jal (e (580 gl
€05l pa L@Ble ol Leidlhae saly & bl Jale Cadagi Joall i (3 o
¢ DL Aaati e Liill piy s .

Aall) o) Apmsbeshally gy L) B e Ll s of (Sa s 6l )
€ alanl) (ol e lyily el (& T Jaiil) (65 o S iy (508l
(AY) Ul pe LlBe Foasis Lgilllae 32y b haddl) Jale Ciulagi Jgall 038 aadiind o

el Gy (ilenll el Laally ddadyal dpaludl Lloadll e (i Al oda Cangds
AR sl ety Loy Jadilly Lehalisy) s2as Lpnlsuad) il ol

DU gl AR IS a8y izl ) b Adbiad) dplaay) aslell malie Gaald) aadiul;
Byra b 1S T bil) GLES) sy Glagadl 3 cle bl Ay ddad 8 JShEY)s JLladlly bl

Lol
—izall) o3 aal (e s Cilpagilly mEN (e aaed) ) Auhall Cilia s

98



2016 — 3l sllood] el Vs sl il

-

aal et LS cimbindly Guala®Y) aaldl o Dhase ey WU oladd aaf e Jaiill ey

Joall 6 Ll ~1and Ghbie 6 Alall cilelil b 8 Lo @S 6,8 ol ow clelill il
Dl T & Gl PR J
AL

Dicacs elsw 3 o Al daiiall Joall 4000 el Jlae 8 Ll Kjae iy WS
AV Lggaal) 3 gal) Al

L0 el e LIS a8 aalud iy adlaile DA e il S Lt 3 1)5 caaly LS
Sl e Bagelly Bl (ghaliall b

Limall Algiue Cpuaty 4alidal) ghliall chlaaddl jd g e Glagad) (S 6 paaly Jassl) CaLES) aay
A3 ¢ halsall leia aliin) lagadl o ladl Caliag PR AR Gliley Bauda ald 8 aalu LS edl) (g
Gleliall o HES 6 DL cilan i L ciladll e by s daally adeill lord DA e o)) (55
Jail) 2 5] ey Adbiaa
tohs Cinll A Igtaagl e b elllia
S5l lagadl GBle 8 (oS Apanly il il il L1
¢ DU dpaii 8 € il daanll .2

Abstract

This study handled oil, and its input on the international relation (the Sudan
as a model). This is because; Oil continued to occupy a major sphere, amongst the
other sources of energy, for its unique and multiple characteristics, in all the
economic activities and political and social activities, in the world. The reason is,
that is the backbone of modern life, that it fulfills two thirds of the requirements, of
the world, of energy. Thus, it because the spot of competition, amongst the major
powers, in the areas of its production, for strategic reasons, by all legal and illegal
methods.

Therefore, there emerges the extent of the importance of this resource,
which had become a point of dispute of all kinds, on the areas of oil production.

The Sudan is not an exception in this regard. It had succeeded in the
expiration, production and export of oil, since 1999. The obvious results, were, a
flow of the major companies, to invest, in this field. So, the country entered into a
drastic turn, which is caused by the strategic situation of the country . New changes
had to occur in the Sudan’s international and regional relations, it also caused
numerous conflicts, the oil, producing areas.

Here emerges the research problem, in fact, since the discovery of oil, and
its importance, to industrial revolution, in the 19™. Century, a deterministic conflict
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amongst the major powers, for obtaining concessions, vis-a-vis type of energy
together with acquiring the production areas.
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Abstract

The talk about the importance of quality standards in e-learning is related to talk
about the e-learning itself; because the standards and quality of the importance of
the production of e-learning is distinct, from this standpoint, The objective of the
study, is to identify the quality in e-learning at the design decisions (SCORM)
electronically in accordance with the standards, so as to achieve the objectives of
the study. The researcher used analytical descriptive approach; to describe and
analyze information on the subject of the study, through access to the literature in
this area and analysis, then the study concluded with a set of recommendations
consist of the following:
Educational design criteria must be taken into account when designing electronic
decisions with the need to introduce (SCORM) standards as a model for their
quality.
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Take advantage of the standards of SCORM to develop education through the role
of each of the teacher and the taught methods of interaction and teaching across
networks.

Take advantage of the educational units in accordance with the standards of the
Rapporteur email (SCORM) again in the design of another, and the exchange of
the participation decision with others easily and without technical complexities.
Key words:

(SCORM) standards, e-learning, Electronic course, Instructional design, Quality in
e-learning

sdadiall

lenaly b (8 Asaleil diall adiy )3 Oly ) g (e pSY) ladl) b sasal) aseda )
Lalil) ol Gyl e lgle Jeasy ) aleill aga el e alaiall Jpeas Glacas dpdyall
OF 3 el e Jumdl Basa Gaiad Jy Al cleli 8 opalaall s spaludl cle Wl e Al
ilinally Chualaally CESH Jia dpalil) cililaall el Jilay Guis e (g5ia3 A S il
Gy 4l ) ¢ 3 S odall Basn (Biiad 3 (ulil) alall B3y ulaa (e 53U (e 43ld 1)
Gleal ulae 48la) agall (o L5 dan sl g il gl aladind dpmgead 4 iSIY) il L)
Dl @l e saaxiall dpaleill aleaalls dia gl i€l Sl aladind 335a
el e Ginal) Gaadeill el 585 Gullady aleiall 18 ) s A1 Adeil 5apn e Cangs LS
iVl alilly 4Dy pe Jeldlly Cpaleal)l ao doalsil) o eyl o208 alaial) 5)085 3 ST
e OS5 Ag S lileall ey Gl ity ool adail) b Aaliall dald) iy Aol
Gacal Y] Aball Gl Jie Jealgil) da Ga Aol 5y Y el cldl st ey
SN apally (WiKI) Sy Ayl calfialaally culyiaalls

Alill Baga calxilly aleill  Julee 33 (Biay dygpSlY) diladly g S Gl cadag ()
2y Ao gy Aardinll ;L.:d\ b Acsiy sasn Jalil 3 Quality of e-learning g Sy
NP R Eanls Abpedd) GLESY Gyl il eally 35 S gsinally QO o Jelall
Cans e By RSN alaall A Al ciliy sl degiie Lag iy Ligs<y Jal
& opdll A slmel lgariivg A g pSY) Gl ddasdl clindailly clebayls il jlaal
asanailly calailly adeill idee aedy Lea ccifi) e Caaal) 5f dadail) 3ol el il Cilels

120



2016 — 3l sllood] el Vs sl il

-

ol et 2y Las (DUl claltin) (385 Asadeil) Sgall a lgmady abeilly oulatl Al ISl
iy alail) Eipang lasbaall g s JB5 8 Al i€ Cibiaatiol Caili sl Gaadel JRladl LaaY
iy aed blaly (ol ansey DUl Jsa 3$pdie ales dnpl S me aedlid S Gangiay
gl L) Al oSl ayiil iy el

il (AT den (e Gl Claalally dga (n daalV) laalall ¢ Fudliall Sl e Sl
s Al el cilabiiall ey dasall ale clinks sel gas ol (e 23 L]
daill 33l e ol adedll Jlae 8 Adlogledl Aeliall g Uafy il i) Claslall (e IS,
Mie (Say Mo dpasa dpmd g SN (-J,_d\ (Standardization) ijlme cisaaly ¢ 35Sy
Byl el leelind] (5 35 51 abeill claalay Cilana slaic)

S35y Lsa Al o ondine uil) Ll i€ alatind Jgns ubaally 5350 slaie] o) ¢ald) (55
— iad Chge 326 Gl o 3 calaial) Jpn 35Sl g S abedl Radal qadtp dagidal) Al
plainl Jie (sginall apaal die ddall jpleally sasalls AV e = cal) el 8 ) G sro
B3 ) Aaladl cala 3llaidll 1 (g o g SN Jdal 515Y ol (o AT qa 35 SN (s imall
esSan e 38T o g Y el i 5 gum 8 Ly 50 il il ppancil 538l lae i
Al 03] 73508

sl A5 2

(6 ool L5 8 Tty S ) e e L e 1 3 Y el 3m plae o0 Lo
farsSu Huladl

Gy Sy Adeill am ules g B il Laglgi€h 3 55 S0 ) e aresd Cihd Lo
LIFSTSRRPETERY

sauhal) Calaad L3

iy ool Lnglsi€5 3 35S e 5y mpanc b b o 3 g Y el pulae yn
cesSa ulaal

iy 5o Y] Al 5 lee g b el Lnglsi€s b g S0 ) je ppesd Cilshd ya
SSTSERSTHER

syl draal .4

121



2016 — 3l sllood] el Vs sl il

SRas (s 5STY) Al 535 ylas o5 oo LSl A maail 3 0y yulee wi
gl e e eha) (A 4 32l8Y)

Glespall ) ALYl caleil) aacans Gapll clin Jie saae CileUad 4ie aiid o Jainal (g
LYl e Layshaly L) e aranal b daledl

Cadag e aoluy Las ¢ 38l dpnall HlaiV) Jie s paleal) Lpaletill COIKEN (any e il
led I cu ) Glaad

Clalai¥ly depludiall daasl gSill by ghail) ¢ g 8 )yl skl Clidise ) Jgasll b B2e Ll
Aaal) dadeal

die Allall sasal) sulea culgln ) Ayl Gla) Jlae b aiil) dydaxs & Auhll o2 agd 38
g i) ) i) psana

) e .5

a3 ale xgia gag (Deliberative Inquiry Approach) ¢Laginy) sl Al s2a catlag
dalsi e aging (171 ¢22000) 50805 Guled) (GOOd) usald 8 oS3 255 dysasill Eipadl 8
f ol o Y il Bagn sulee aanty Gl e Claagi ) Jpall Ciags Jlaall il
Al £ pamsa Ailaiall loa) e oY) DA e lldg g 5<N) ) sl ppansd Lgisun o
:d)all 2508 .6

il e ie g Y1 bl 33 g 7350 aye€ el sle mbainly sl Al aa
(¢2013 =2012) ple & llys Ly <)

s Al el L7

duabal) ¢ s ga Alal) @y Jaad) Ghsls Ll ilubyally daalall sl iy aahyal) & Jic
(A8 g gall A g ST a8l sally

A slaal) Jalailly Caoa gl dadyall o3 il i)l jglaa . 8

A e g gall Jslinyg « SCORM  aysSa yulaa : V) saall

sinall CligSa oS sulae Ciliaas il caysSu sulae Capat caysSa ulaal Al Ll
Sy Culi g igsinall maanl ) 7 3sal g AN sinall a)Su uleae s cayeS e T
S mlae Slialses ClisSa caysSan galy

() e semsal) Jslis ¢ Quality of e-learning s sSIY) wlal 535a 1 S jgadll

122



2016 — 3l sllood] el Vs sl il

-

il ¢ g5 ASTY) Al pailiady i ¢ s FSTY) ;’5"-‘3‘ &2 Bl aseda ¢ 3 5STY) ;’5"-‘3‘ pogsa
A il 8 5350l Japums

) e g pall J5biss s S iy hal) apancs a1 pal

Dl el sl Ay I ) jiall areal die 3asall ulee Ay SIY1 ) Rall Cagjen
osdiall g SSIY) ) Rl CligSa ¢ 3 S (ssinall alasiinly Cayped Balels a)sSa uleay (g 5STY)

cesSe ulaa
:(SCORM) a, 58 julaa : J5¥) 5 gaal)
gl

ot ) 5L and A 3seag Aafige <8 s SN Abeill gralyd 880 ikl o
perfln DA (o caii¥) ASuS o dpuhall agih e i (8 Glashall DSl Crpulald)l Gl
(bl G Opadaiall angis Anlae 8 Gledd w38 ) Al Gany e 336YL ) daaddl)
pii A Cilaslaall pslas e gOUIYL ddagye dlasal sda b Dbl Cilaad) cul L L,
gl iy ) Ad e dpuhall Gl jiall wd) ) dladl jelat & cdpuiall i) jaall Al Cile slas
Cilashed) jalae ge el dsag L ALlSie bl meill (ady L b Ledadll 5
I A aaial Gl b Aals Awllal) Clasladl o 20all Ciedy Colaill sda LAl
Sasm gy mrl 3o Y bl el A Bange ules 29ns G Aalall Cigls ladie clgasest
Jaalls allall (gsinn o Aaalally dpadail) Clastall (o 32al) alE (e a2l clgdlaal 3y galal)
e ) G5 Al 21997 ale My cpels ) ubeall g of V) Aald jplee g e
International Standards (ISO) diuldll Giliialsall Zaallal)l dadaidll Jid (10 L Cafinddl julal)
o pany o V) ¢ g Sl ela_\j\ Colad el 8 Lgie 308 g a5 Ll V) Organization
Al S5 LS julaal) 038 aal Ges ol Jiiall 8 dadiial) Caljic) e Jpanll dadipe juledll
: (2008) mlla 5 (-2004)
Al o alim Al juleall a5 (SCORM) o) yules
—aYIGlobal Consortium for Instructional Management System. AMS s
o) Claelal) (53550 ) saniall ) 8 Ay Amen Ay ol B Sl el
Zpahal) ) el (ailad Jlaall 1 Chayy o Qe ilias sl & XML Al e saaing

123



2016 — 3l sllood] el Vs sl il

-

A bl iy Calal i DA e cpadaill e genally syl Gaadail ey
- (:2008) plla .4iliSa

¢Agardail) laa gl 48 5all ikl mass Hules a5 .Learning Object Metadata (LOM) ulxs
(Institute of Electrical and = culyg i<yl elpeSll udigs 3¢2a oo Bpball julaall a4
LSy an@illy Ciadll e)ia) o COUally Gpaleall S ) cargs Ally Electronics Engineers)
aldai s 48 gl e Lpaladll Clasgl) Jaliy ALl Saiy Aaddail) Cilangl) aladiuly 4yl
(:2004) Al . Al

:SCORM o) julaal 2yl gdaill 2-1-8

Al oyl Ty coyodit oy yules of (258 €22009) Jie Lows) Sl

Desky £ Bal 85 sy A 13111 a8 hanll yaY) 3056V dasSall cojaal 41999 Ll
S (s S pilly alaill Cldialge 42 buay cofidy) o Cilagleal) jobiasy hlill dale jples

caladly alddl e Uadl)

gy 8 i Glagleall Hulea jseds Aoy culS Gun 1.0 oS (g ) daall 22000 by

Gl Caay claglas Learning Object jlass EEE 5 dMS 1ol syl alaiy ¢ lawd;
(Simple Sequencing e ali (e 4xily Ly IMSPIA (e (g5inall araaiy metadata(LOM)
& Jasall cNSs il laal (e ciliaa degane Wiid ) plaal) delia ciaual 44c g IMS)

el Sligall s

XML Calall Zaglaril) salall (a5 Aty S dalaiinaly 1.1 o) 763 122001 by

saals daja A o Jida il L) et ) 301 ddial 1.2 aysSe seda 152001 s

Instructional ) ausill 3)la) alasy 59 5K (sinall aia jaa s lialga aladiuly Gl de sandl
Glily Caay Glages pony JalS (gginn aje ae @8l (IMS ) (Management System

Joaalail) 3alal) (gisa

atll Caadly ggaall JKEY Aplaa¥) flaadll Gl aladiuly dadll sl A aews

Loy OIS Aaal 038 o V) ¢ LERY) dajad salal) Sliialy adedll sl (pe SE 5 LS cilaglaall
ADL iy (e dgslladll (ailadll (azys Jududl

e \eiliadia JS gty clbaadadl) capacal 2805aY1 a3y Cum JLERY) dlee 4l 22003 ole
carsS mlae pe 15EL 3o SIS Cupailly aaladll

124



2016 — 3l sllood] el Vs sl il

-

:SCORM )80 yulas asgie 3-1-8

wtls (b2010) yaallne 26 38 (o)< lde 3l 5aly Aaja b Badeia yules (o LS o
SCORM )& mllaas o ) www.elkeys.com ¢lliSy (,2012) aeses (22011)20as
AHlie julas zisad Jaas ( Sharable Content Object Reference Model )l jLaidl
pdie alail Aspe Clll Cun (€Y anial) LY L saaad 23 Als cgsinall jalias Cilasg
as ApiL SCORM o) julae aniiy (ADL) Advanced Distributed Learning a3l
£ Bl 5155 ApapalSly A Sl

sl Dpadail Baldl) ar Jealgill lid il 5S35 0 0o Ble 1o el (p2007) onll e
I phaid) SCOs e cinseal duadadll 52l o3 of 3a (LMS) el us ol
lilalys Lo a3ty bt Jally adaill 40l san5)) & dpelaill 50ld) o Lle SCORM
JsSsisn Ol Caagd) 138 N Jseaslly alaiall il o el Cojmy (e et s ae Jualsi
Oe 0sS Cam Baalel) Balal) eliiy maai die leelil caaldll o)l (e Ao ganay (pas a)oSu
Al AalE (g)al dga ey Al 138 ae denic dga

O Aaanall S (lialsall 5l ) Ganlially Dulaall e Clesane SN Ge e a)Sa e
Sile ganally - oaddaill a8l (gginall g lical Gid Giage Leo ganar (K0 diilly dpalall Cilgal) calide
P Gyl

.(Model Content Aggregation) &Il (gsisall arand 7 3gai

(Run—Time Environment).altiall 25.l)

(Sequencing and Navigation). _aéilly il

Bsdie day¥ gl e 3aldd g 5N gimall pualic gas dilee ulS a)sS i ok Jd
o el S L Gpans 58 s ol ales cililee 2wl Lelaagis Ll Ciagy iyl e
Aaldl) A8 08 Lo Wley ol ssinall A o peade (S5 salall o L) dilee caai 13 V) e
aleatd oy a3 sday Gl a8 ) ALaYL o Lald e ol ol sald) Jowd e
nbaa pal (e Bl s Ciela Gl Ry gl Apaslad el Badwke Clisine ga ) Sia Bsea
Java scrip s XML daapll cilid Lo (ginay 6 2 Cun iy 5N alil) Lagl i€ il
o b Apaslatl il gy 35S a2 A 55 AN Al Lingl i€ yulas 2 sigily
Gob 0o Ay bl Ll g Jill ) L 0% B e e 4ei W callall ola

125



2016 — 3l sllood] el Vs sl il

-

leany go Ausilaioy Aol oy Saels ilosheal) Eanidl Gpb e badle Abjdl AS)Lo0y gouss
L ALl o B dnaglal Clmayy JSIS e 3508l)5 dpalall abiaall jualic (r 455ladl5 ¢ (and)
385 Cliaayll s3a Jrad ZaPU clalia¥) 418 o6 Loy aladl JlaiVl Cluwsals A8 o
SN i) jalae jualie pabrinl gl Caai Julaall (e degene lgild ades o
pasSes plaa ge A1 5ie axxie Lpaled Al Akl e Lol Jsmaslly lenii Sy Sumy i) e
1 1 JKIL al 5la) oy 3 SV (sgimally o)sSs ailan et

el jund alad 5 bl sacld cp AL 1 L8, JRA)

il Fas1E
[Datah ase)

i |

(LIS )abeSll japed aliss
=]
[re)
Agaataid 5Ll
(L.0)

Apanteit TaLa A pagiesit 3Ll
@L.0) @L.0)

http://www.masterytech.com : jlaxll

Aasly 0333 Jal e bl 330l ae Jualgy el s 2l o ey el JS31 DA 0
e ot Y Il Ll ¢ bl sac 8 w5yl Joalsii Y 52 j8al) Aaeill gall Y L o glal
Gatll G palts of ki adey dasled) o3 o aySu IS5 DA e (LMS)  adatl
4l

- bl sac iyl Al gl AR ik oy Jlal) A1) ce B)le aysS allas of =

& as asSan JSsiep A e pdil aUail daglaall Jussi eild als dapall 3ol (5S5 Laxie =
el a1l 13 il sac 8 dagladl) (333 LMS la

gsinall ) Jsasll o damy aysSs Huledd aadfindl LMS g S ginall 3 ol of -
Clilall Baxme Cilialse A e deladind 8 Shling axiilyy sulaall Sl (385 )il g Y|
coyl o Sl daiil) Jadh Ly dpadaill dsall o JelSie jaae cpelil saamie jalas
.SCORM 1.2 4y b dlua & Lo 12y s20miall galy) Jitg lSuill julea e adiad g

12 a8y JSa G Aull 5)salls a)sSis ulee Jread aaly

posSe ilae Jrealh uagy —2- o) JSA

126


http://www.masterytech.com/res/img/lms.gif

2016 — 3l sllood] el Vs sl il

-

http://www.imsglobal.org. : jladll
fohs aysSas sulae b deadid) Cilallaad)l ey cliis of ) (2012) deae i
:SCO 4S;Liall 4Ll8 (sine pualse *
adeil) dala J8 (e Allewiod (S aladl) olad (s5ie o SCO S Laall Wl gginall Jiny
palall zisall ai alad apalse & AL ALEN il sine punlse o ps LMS

SCORM.AS jLaall AL Abeill il sinas
: Assets cilagagall *
osall cliley Al Cladia Sl liae s Hladiuly AL AL ggiaall pualse sl S
Clasase edS o2a oy (il soine pualse e i o (Say Al jabadll ag ) L Asld)
CaSsadl jalad) ff sl
:LO (da_d\ goasa ¥

Ca ) akiasy «Jeadio ale (s5ina shy Ll Sina le ginga abeill gz )5S of o
CSars Wiise puialpe (58 ) asgl eiSa Sya el ) ;5*33‘ Eodase aniyy (pald galxd
e Ol g Lo iy 8 L alxie cilalag il aalsil (g)a] aled auialse ae Lgalaiia
taysSas yulae Cilyseay Calaal 4 —1-8
bl s SN bl ol apesis el Al Clicalsall Yoad SN apSa splee i
(p2011) 2enas aab) S5 LS lgaal (gay ccalaal) (ge dae Gaiad ) and el Cun caadadl
: (21433) analls (52012)2enas
b O8e sl (e catlaill gl Jamslls adsall 20a5 435\K4) 525 :AcCesSibility (gl -

.Qﬁj LST

w

V15 Glansall cilalia) Alad (il Jle syidl s :Adaptability el igl -
saidal)

G Al el el Akl Al 52l Lo s6dl ay :Affordability iabsyl -
ol Jaam i Ll Jaiy

127


http://www.imsglobal.org./

2016 — 3l sllood] el Vs sl il

-

Ao b Fardiaeal) Al s ) s ggina) Hadin) A5l sy :Durability Jesill -
LMS dall 31a) alas 5l Jurl alas Guaas Jie

Platforms Juiall cilbais g Juai¥) 401K} a4 :Interoperability auull Jadal) 4,1 -
el b Jand s ddliaall <l

Gl e aaladiuly Usen (goinall Jiaat 401K a5 :Reusability alaiiny) sale) 4L -

o Jad Cliaiay sl plasinly

(:2007) sl olil LS Lgiad b))l (gsimall ol Ll die a)sSi mlead Uikl e 22c clllia
:(p2010) wallre 5
A sy (LMS) (s 5))3) B sl (liiins) (b)) ssimad) s 41K -

aaxie JIKEL 5 saaxie il ye daladiind salely (liias) (b)) (ssimall aladinl 4l -
Maje s aleill o) i glls anil) Gy Lay a8V osdais alaiall 6ol Ayl i) -

s ulaed 185 (gginall S 5-1-8

ALals gt s (o5 A Dpula) SN G oS ulaal el (B ssinall S
125 (p2007) call 83 LS ayysilly Coniill Al g dlaxia

CAsSal pasgall -

Al gl jpeally Aalay) claga)) -
Al il Egeall cDlpadll -
Al aslly padll -

Aapagl Bial -

t 5SS s5inal SCORM )5S julas 238 6-1-8

128



2016 — 3l sllood] el Vs sl il

:(52010) 237 0 LS L Lo Leanl g 5OV Jdal) 8 Lol e N ays€an ulad]
s STV aladll Ba g 33L ) Ao aelud Al ciliala) 8 68 L) LS i jinyl) aladiinl 5 L ol g3S3l)
el pe sl BN 558 S Al o 4 Ukl 500 s 5V gl agy -

daale NI o Lae Alygla 55l 35 SN (oginall 3S5Liag Ji3 (e Ao siie Calusmspa 5ol -
c s Al e eyl aadys apailly adeil) HLuY) Jlae & ST A0k

Cany Glaglee dae) juy lae gsinally il lblll SV sl 2y jules 2aad -
c s A gsinall jaae e phaill amay g S ggiaall @bl

e daadl Gam deedle lad) ST e adde Jpandl o 35S ol ¢y (Ko -
dasls Cadli sl o aaly J8 jaaa Bl V1 sa Glldy anlaainy

Gl dalad may Bl pac Bllee (92 deslia jolian (o (S5 S (gsinall 7 e dilSa) -
i) e Jlsailly ilesteal) gea Glelyal e Taldie) samiall Lailugll jalic ayensi b
pskiy 2] adl) Aabily ciaiate CallSs g, Y1 Al s 8 Glawsall sels -
el

Do ) Lt sale) S ) SN Wl cl e clisiae ki ) s -
Dgally cal Hag 6 el lae JleY!

Gl Y e 3Ly e ae bl il LS lgaasing ) Ay IV culpal) A6l il -
bl gz laly maaaly (0 ga sy

Gl 85 DA e b Ay i) et B gy o Glussall 58 g0 uF -
cGlaraailly bilud) ae )8y Saluall

tssinall apaadl oS 7 3 sal

Jiluy g B padli goinall ameail o) migail sl Cargl) (adliy i (p2012) 2eaa K3
Sy zasaill Canmiyg e gpal Lpadad jilias e 45)Liey 4slaiind sale) (Sa el ggind ddle
Clialsall (0 Ao sana (G magaill sadys caSaa caled sina () Lty joliadl araady paadl

129



2016 — 3l sllood] el Vs sl il

-

138 g @I I cals el 2] 42l diey anll lean ae ANl Ll el
el Ll 3l laay calioalsay a1 i 2 3l

taysSe galn dy g 8-1-8

il K A Gy iy Cll il Gl o€ zealys iy i ey (f (p2012) 200
L Ll = 3saiy el Guaaiy cudl a s

farsSs julae Ciliialgey liSe 9-1-8

t ) O (p2009)diebansd S5 LS A il sl (g ysSan yulas S5

Agall Slily Caadl aadiiddl iyl paiall 4y :(Metadata) bl caay Closlaa .1
Caad Glagea Jaxi ¢4 Learning Object (i_ﬁ\ Glaag Ay Caay Glaglea 4 (g) cAaaslal)
ls Apaleill Calaa¥ly Ayl Sl Caaagilly Calially Glsiall Jie dis A1 dpubl 3aas)
alaiall aely Ly Lw alaill Claingy daadedl Leile gingas dauhyall saasll dBle 3 (5 a0 Cilaslas
Ble b il Gy Sloghea fé 13 ¢olaill Lleal e JS Llio 20 30087 (s5inall (5)skaes
) Il Ciadl ddee oy Loy Lo i) dalidly (55 S (gsinal) ) 40 Jsmall o ID S e
Ay olall s ssiaal

DA A Al jalad) asead ol caal a5 0 (CP) Content Packaging (ssiadl aja .2
sl alail eanss ) Aiplally ginall jualic gl 4a€ 203 Ll LS cdia sl o 35 <Y
Lo JS djnas Lol il 5] plas pobiivns XML il o L) (panialyy ey 35 51 abeil
gl ain mauag Ay fimsmanifest.xnl” e A gisall aead Sy ggiaall e anling
el Cale 3 Y|

) APL i) ks deals daind LMS el 5y olas ) zliss ((RTE) Jall 2y .3
s LMS g 5SIy) adel 513 ol e JlaiVls (gsimalls i oy Caillay LS (pana
Initialize LMS

LMS Finish

LMS Get Value

LMS Set Value

LMS Commit

LMS Get Last Error

130



2016 — 3l sllood] el Vs sl il

-

LMS Get Error String

LMS Diagnostic

gotia ) ) Alaiia 338U & )6y " Gulail) dgaly Jsna’ (camn Le o2 Ghulail) dgaly ddnn g
Lf ssimall Qi 38 abeill 813 Ui of ing 1305 ¢35 A (ssimall i (gnd () B3 (s (30
ECMA(java script) daly iy o cany Gkl dgaly Jsmas «ylal degenay 5l 5aaa 3380y
e bl Byla) alais (ginall cp L) ity Bl LA il gl My (APT) aad aass
Ml =3 gl Cnliall ¢ le SN o 58 Server 2l Juaiy 3 Gudaill dgals Jsae DA

clexd Jie ;4*‘5‘ DY) iy (ssinall ( daagill 0)Su ge Al AT diph (g) axsiu Vs
O simall AV ()€ pe S YD sgimall Gilg Ao e Jpeaally HTTP dass o sy
Al 4 LMS Finish exiwy WS 4ol 4 LMS Initialize e xiug

Jymasll desiia (Sl maaty Gajll LR @il Y dalay (5 Wl destiall cDlelill 240 xie
Dl z3sal sl S Aa) LY Gl gl sk of adde Gadadl) dgaly Jsae ol 1A clggl)
ActiveeX i Flash Ji Java zalipn jlos) Pla ge adladly miaidl o JuaiV) Miyy ca)sSa
. Java Script |

Claasll jualic alati 188 Chay sy duladll ade Gl of (S :(Sequencing) w4
Cuny (gAY sginall aia gaead Ay ol b Adeal) 038 o5 calaiall Leluagiy ((LOS) daadal
Gsinal ae dobeill 8 Aghidl abeidl 58 caea Sl ggaall JKE Julis S Sy
Gilaslaall i€y ) (Manifest)gsisall auead z3gail Juadi Gly Geda @) 23ay ¢ el
L e o]yl die deadiud (g3)

G sinall Bacy maliiy (SRS ) jhall apaailly Ladadil) Gllee ey addsil) sl L5
Al Ayl Clplail) Ldls o alatl) Ll iS5 algy5 dansill b 034y

Clgall ol S3 PIA e el 2 o cpplililly Guilsall (B58a L lgdaas ((Rights) 3sial) .6
satlxil) (s ginall ddia gl e slaally oy ghali feplis 39 AT sl

:(22009) Jaelens) il L& L Loy aysSis e CaaTiy

Jie caanifi 3 deddioal) Bl Gyt ) s gl ladiul A5l oay Durability 4y
il clang ga Wil Bl Al G Gecm Ly LMS dadll gy Al S sl s Gysas

131



2016 — 3l sllood] el Vs sl il

-

dal Aalail e 81sally Ayl Baad A2k adail) g S (sginall iy Lass (SCOS) i Ll
ASea By sk
<l sa¥ s Platforms Juiall cilbaia o Jlat¥) 4K4) a5 Interoperability Uail) ey Jaial)
a8 sally bl 30) Aadl 3aY oladll (sginal) wled ey Ley 30U b Jaad oy dibiaal) ToOlS
Ay o AT ) alat i e J5l ey @lldy AT allail ) jilas g
@ s 0 gl e el gsinall Jpally adsall want 4lSa) (yaiyy Accessibility Jseas)
Opaleially GpAY) Cpyshaall mand diply (ginall Blaly oLl sinall (g)shaal mawy Lo g
Al ol i (ggimall ) penl) 20K Gl Gpshaall sy Lo cclial) sgindl) LS
sl Q) sl saley
Jaadadll 3V lewsdl cilalia) ALEd sl e 3l _a, :Adaptability el 2l
ol alatiuly Clye Bac deladinly A sgun ssinal) Jiaad A3lSa) a5 :Reusability alaziuN) sale)
b (& dlainl Sy sima oLl S S (soinall (g)shaal ey Loy Baaaie Jpdd Cilaiag
s sl e ssimally alail Cang dlasid saley Gy, Jlally dgadls C s ey al dates
sanall ileladiu) il & e el
~ Y L 5 gaiall dpaaledll iy ginal) G ARl Caiags e
sinall yualial Lnlaslaall piall pes aaady s AN (ssimally beill Clang waendl g isai ail
A ginal) A5l sheall aiall JISTs L S Ll Lglaal
O JladU ansid) Clagleall ziseis APl Jidi Gy Chmy Cua Lol Gl G aaad
oA bl 53 il (A sisal) Al bl asall) salall Ssass JISSH
Gpaatl) A Judol) LA Cand lellimly g S gginall ualic Julus e 21259
cpedlly il Cua (g
asSa lae el ) 38160 cililliie Al et LEA) daja (Gul (3816 cillliia aass L 10
ADL ajsill aiie aleil) dsusa s
Y bl a1 B adl
Quality of e—learning

Laaw Vs clacinall J$ b aie e Y alle Gllang ¢ puand) dapa Canal aulaill 3358 )
e e Ll 48 oty Lol iasianal) anf (o sy 5y Y Al ¢ 3 5Y) o s

132



2016 — 3l sllood] el Vs sl il

-

V) dpaall Lpaedl) Glawsall o 50 Aulel daw maal & e cApagdaill Bleall 8 5agall (Gaias
il G ey el (e dlle Aagd g s skl il e 555 s S Jdall sasa
A pgmns Guleliis pila ST Ay Y)Y il Jrad i 35S el o 8 (DU dalial
Ol S s
S bl 3 sasal) aseda 1-2-8
) Tan ha ol sasmy asm et alag el i aally "a bl sasal) S
o 3sal) Wl e clicalse o colllaial Al o ol dam o 30 08 s (41955 shaie
Loy Fpagletl) Aasnstally alially 3 51 el 2y el ) Bbee gb g Sy el
(DY) Capmill) Assal) ) lleny Al Y Laledll Llaall e aal) o Genay
Electronic Learning : .5 s<1y) (A,_J\ pseda 2-2-8

i) dai 4 ofialll o) Aalal clallaad) (o oyt (j50 pllaadl) 13 Lalll Crosild
5 IV roalhian Ayl lua) 6 mlhaadl 138 s Cia callaaall 28800 dyyell daaill oo
A6 e o ) g Rl b DAY Iaag (Y] el A (S el
o Al lheagis ((Leamning) S e B (Ag A adadll) ) cllaaadl 138 daa gy
s (instruction mlaill) alluas of Glaas —Gda e e s —adell LS ) — (odaal)
Raal) adeill Cullad aal W) sa L g Y Al of e Taldie) allacadl 138 iaa sl oY)
Aea gl 03gn 6l e Ay oy
J< daa "ily (ELECTRONIC) 35S 4aK (e danpall 42l pane o) (22009) e peacas]
lobecall dae Jasd 2 sl Jadiys clgarting Al ekl 45, 5D 836aY) ) e b
"y iblly dpdatial) Ciliiadls
LalS (g S gl ol Ll i€l sy asii o ojisi s alal) s 4y (22004) ales 4de
Jielow) abe LS om0 abeill ol Agpally Aigeall Chainall § Copulall ff oyl Akl
S sl 55K Jead e Byl aley sl Cppeat] claslad) @lSud sz 4l (,2009)
Aigye S0 et S Y] o ol il
: S bl e 3-2-8
1(¢62007) alliss (:2002) ussall S LS \ganl Ll (0 Tare 35 5SIY1 alall

133



2016 — 3l sllood] el Vs sl il

oo Ale Ay ) BED et (Sa san A S el iy Apk0 Lalll el
3SE s b by dallee Lo saoall WD o3 S5 s e el AN " Al 25
oo Addad b aSadl) aliiall mkios syoall WED o3 DA Gay el 2l e dalsll 2
G L) s 1oy (s <)) sl gAY i) ae el Laie 4 aldll adle ¢y Gyk
e b el S Gm 8 B S0 abeiall i Cam ¢ S sl Jdeil) 3k ade o
gl gkl 8 JE)

Crilasally Jlaally lal) (po aciial) s Cabidal aleill aj Aali b g S bl selan2
o Laia) e Lgasbes Alualgn @inds o1 (A il iand Gl (g eysllly uinll ) Ll (550
ol e gl 13 e Joand of doleal f Al ]

e idly Jpematl) e abeiall 50800 5 (1S gl iy (6l b bl 3503

Laalis 1adye raal Ji olagleall Sipas Gile aay ol alelld canis e aldie¥) i aleiall seluy .4
i e oaldiely aleiall LD aady ae ccilagleall e Jaanll inag

e gumpally cilagbeall Jpaniy dpalail alilly qlsall g SN Al sy .5
ey e SV bl ) clagball Ji e SIS Sading ¢lgfiuanty 4 datial)

Osabaiall (y cpgpalansy Caalaiall G Sl Cilengy clpdlly s Jolal Joaliil) A51Sa) e 33 -6
Gha 7 el il LBl Gy g AN ad) Jie IS Jlas DA e g
ol o ey o el iy ¢ gl aaleilly A lin dnis (e ol b olaiall saly dpyall
Ac ) Jaly 8 alaall o sl 4DLe) Ay po Tasmge OIS 5V LS o S zn o Ay 050 i

Aald cdalid) GUISRY) Ay cile B Gaa ae sadiall Jacll ACE o i S el i .8
gl cileacadilly LK)

Blee 5 Cun 4adi (se Adjay cabeill Adee A Bais daaly 35 o alaiall Jeany9
el gl S Sl

oo ol iy gl (B Ana LSl pglaill Byl e iy gl G alaad) ) aleiad) Jgeay Jen - 10
Ol sl sl 20 Loy cagiSIna Ll b cppaleiall sl 130y 5,8 il 35S apll Gaoha
dail jalae gowi .11 ol i) L ashs ) B e melee i) il Y
5 S i ) Jpmmsll 4y i 53 g S iall M (pn alaiall i 3 (Al
b Juiy alaiall @hlne gngs LS Ly Adlall dindyn 35 541 e I

134



2016 — 3l sllood] el Vs sl il

g Cigea) AW Lilugl S ddelal) sasiall Lilug) o Tolde] duadeill 3ol aecss .12
odall 8 gadlally 5y Jelially £ Bl aleiall s Las (AS)aie jpem ¢ Ul

A bl ailad 4-2-8

(2009 ) diclesds (:52007) 4mslsill €3 LS (ailadll G dae 3pY) dball
: ot «(32010) useds

calaiall Joa S alls Alalls ddelal. 1

AR Alggnss caSal) b A1y e Sall.2

g S il el e dalially il g Sy acall.3

oAy s A alaill jailiadll (e lase 1padl (52009) ples (20007) Gy cititind Ul
deil) b Axiall jemie g LS caBDlay abeiall (g aleally leiall (s Gl el iy g1
e gana 8 48l e alay o Sy Gl oI Dl A bt 6 aleiall dgene o adiay 2
S Cle sana b Jeadll Jals f (sl olall) 5y0a

sl B Ol (sl e adde Jeany of alaia) adiieg Cua colaily Sl 8 A3 el Saay (3
el i gl

vie dlaial lgals of oSer ) B e sam Gpaded i L paled Gpadel By by .4
o LasSl il sl i adl gl 8 il 3gy el

e el (lal o aleiall gy sed caima 0 Jam BAN) (50 el el bt .5
slall

Aalide ops Jilassy Bl Aleil) Cilajie ulS A0Sl (3l Lo o) adeil) Zpalsy 336 .6
Al daalall ol alinll ol 8y5al) Algd any Badine Clalgd aleiall miag ccih LAY Jie

il gl Aallal S e s SIS il sally el a7

Aol Aleadl ad aladl oY) Gaead o e Al clilanyls ol (VT zhanul L8
Qs s 5 el Aadal o6 1) 3l Bl ga abeilly sl 5yl o (o Lay Ayadleill
Ly oo Omstll Cplginall oSy DUl cldlaly clen dnaty Jasisall (sginall iy e o
Al AEAY el il e Aol e el lsially sl il (ssinall oL
A el 8 53sal) bdseny yulae 5-2-8

135



2016 — 3l sllood] el Vs sl il

-

Ry aleill 53gadl ulae pe conilis Loy 35 S abeil cilisglan 33 ) paail) lisssall (o
ok e (:2010) sl 36 LS b L ulaall 638 (e chald Gioay g 5 Sdally dale
Gl 8 alaill Aalad) aclill Aead g Sy Al Raghiiad JalSid) aecsily SLaa¥l]
tdalactl
po nlily Ly malall 038 B)laly sk duis 5 dand)d el w58 (AN Asusall asE Cua
G sl ye haaill s clllaiey Cilpasad HlaeVl MY ae ol lgle Cayleiall Gun)
el Aalail apaty panal o (gAY alaill caly il b g il Jd Lpadedl) dgadl e
33sall e aslhaall sl o Lliall (o lgbllic 488 gy laledi (o550 Al alyall 3)10Y)5
Janlly ¢35 51 il galys b a0 AL 8 dlad) cplsdl) slelye Gy o ulaall SN
lpaipns Al 3aall JalSly Leapali (o558 (Al (5 ST bl malydl dygllaall Ayl jds e
Asall Lt Al sagall julee e Jailay Lays alll 038 Al & (DU
\gizalya s aldicls malyl) avanal Jalye 3 3asall yuless alSY) julaall sle )y 2

Gllead gl 8 Galadlly adiaall gAY Sl amds o o el el agad
Mgl Js of e (anll cay Gagadll 4y e g JSa ke salels daalydly (asdl)
pailly Canyail) lagil iy Arabll el o dpalel) 3ol (st S5y ofs danl 3 g i dpalall
AR
A giaal) Aaall alSY) ulaall Biny (o3 LG g Sy datll el 55040 .3

s el zapd Aagiadd) cilayall EaanlSY) uladd) (58 o e adaill Fegall (aas
i () e badinall juleally Jag)gaally dajiles Gualil) (§yhally dusall lgaiad Al cilapall 23810
5oLl (ssinas upll Clasl iy dea e bl Calaal o L zealgll (381500 Lg3lsSas el ol
(A dgn e sl ulaas Llails el

asle Lasd N 555 Cuuny 3 S odall gealys i o (o (e pailail] Gl (s SIS
poen donley Ul 3 51 Sdail) Jiad ¢ zpadl) cilillia Sy dusladl cilisiadl ) Jseasl
S ekl paise JS8 daabll Ly daabially apgfil) Clalis 308 Cumy St b LA
Aeaieal) Ll ) ASLayl adaill ol S
foalatll aagad 8 ATl e Cpalatiall Sy SIA) (J’_\]\ acd

136



2016 — 3l sllood] el Vs sl il

Esl e Gl Jilugs lghiatl Gudde Byhy dumdly Wl po of Gpadedl) Al Jlo qin
daph Jie OV lad)l prea G Gauhdll (O (e Aaalglly ALSH Cilaglaall 85 Lgled (CalaaY!
Jeliily Jaleill 35 abeill olsi ailady cauilly Slad¥ly Joanill G A8ally 4ildkieg Aleil
8 )lss vy agind)d Jsa bl 3as) e COUall (et Cumy Cilaglaall 038 2365 () cany LS (4
dasiall o sleal) Allad (o dpapleil) Ausall B G Cany LS o100 Aaaly ules s sl
bl Jiligll aaat o Jand Leila e @l cdlld e o) LS Lehant e Jaally DU
LDl ae 6Dy Lay agllac] apaiig (Bl Jual il
: SN bl el Aastioaall il a3y .5

Dlely gmaailly auill Seba) of LS duball Cagylay daail daulie sl Gyl 0585 o 2 Y
K o sy ¢ AaealSY) ulaall il clebaY) o3 oy caliiay (Bise I (gya3 Slanall
Al il Gy DU Slad) nlia JS Gully 4ilisSe ) gaball (Wbl aull o sl
Gilasylans Clehyal Ladls agie IS Lussall aalii G daleil) dusspall il Calydyl o
REII RV IO | SN P PR AP PR
A S el el jlaa s ) sadll
:(Instructional Design)  el=ill avecaill Cayyai 1-3-8
So et Al Lpadail) Byl Jeal) iy e Gy iy ale g 4l (22012) s die
O Jaas Adla Al alall 138 2ay5 Aipme Jagpd (385 (Lyshaiy L asepall dpalatl] pilinl) (S8as
cedxilly A ill Jlas (8 4l aglalls 4100 4 lell
:(Electronic Course) 45 5SIy) <) jaall Caypes 2-3-8
Linsl iS55 Apalarl) 2lal) e JalSl e ) Rl 58 S35 5 Rl o (22009) i Lew) S
o Lleling Laglsi€s asligine QUL Gy cdsasiy Al Al dapaal (8 (5 58Ty R
lee)sily Lingl sl alasind s (22010)0lskae 4dymrs cain e (sly iy (gl (8 Gupsll L pae
pladiuly Jelills o sanaally JSAI (8 Dl algay a3l gl JSS ) bl Al Jysal
My g I apilly s22sial) Lt sl
g Sl jial) aranal i 535al) ulae 3-1-8
S LS L Lo Lgied A ST )y el s e Lgilelhe camg sagall ulee e 23e Slilia
:(p2009) Jue Lo

137



2016 — 3l sllood] el Vs sl il

-

(sl 3131 alatie) ¢yl capanail) ¢ Julatll) ol apersill Jalye GBaksi. 1

coatleil) el Jalye (he Alage JS 43 ol 2 ol agd2

o) sl A lueal datll (bl agh .3

sasall (63 adsall olVls el el G sl o 1Y) 8 Balall seaill Jidat jplee paa.4
canil) jules 13855

caraaill jplae 3aa5 .6

ooldl pyehatll yulee maan L7

cCpeddinall anlially libal) J& jules 1085 .8

il 6 pm 8 e 3ills Cpaenill Hulas 30839

F SN siaall aladiuly (i salels a)sSu b (5 A R arenal Cilsha 4-3-8
Gy 35781 el aladinds ssensd ilsha of http://www.elkeys.com ) gisdl e )
t Y aysSas el

S gina () oadeil il Jysad e 1Y

A el alee @l gy 5 ¢ puai dtiasn ) 35l (e pailil) (sginall S ) Jasats dlenl) Ta
& cauld % Taaly b Giag eia IS pia shial ) sginad) A5a% (caleil anadl pe (sl
sysaall ¢ha¥l Jsay ) aspl) amadly 3ol ales G doasll dila 50 caddsdll aanadll asiy
Taadedll dalall Cies gl ang o Bysas Bpeas Lol Ly Caayy (HTML file) s e )
Glildly sl Glile Jpad dam . pdilly el Alage a5 5] 8 Alapad) b S el
oo il glexinly il S el e acluy Gals zaliy alidiuly aaly hasiae cile ) gAY
il alee J (e el ail dlage it Dl cadeil ) U e aledl (8

el 35 SN (ssinall o) dulee <l

Jia = @liall el maly alaaiuly alhill m)la o) sine ) Aliad o5 oAl Rl ad) Sy
A ghally ayoSa pmlaal Ty Line el (46 of e —(course lab) gl

sine ) e baiaal laill a)la e gy e el oy LOMS Jail (s5ima 313 ki (3a.1
(ons

138


http://www.elkeys.comأن
http://www.elkeys.comأن

2016 — 3l sllood] el Vs sl il
—3- ad) Jedd)

-plaill Spane 0] plas

CMS aladll 5 sine s
w = 3o S T
ko po b Wl pharky  Jum AU
~ ~ OllsYls Gl>lgit
w2 Lo - N 6a>glt

S a8
aslo] olgsf

% %

SEE(SCORM) plall O,
PWMIPRERIPSPIN | o s PEAeY kil QalS
Spdall

485 dge iy allail) o axdy dhall addaill (gginal) g5 aand iy lgies AUl LA Gl jeliin —2
1.2 )5 ol 2004 a5 sulee A Db ta)sS e g
-4- eﬁ)d&ﬂ\

(1) ppas olpmnsd
v okl ek [
¥ Yool ol

Jus) e il & (Browse) (mbwind o il Blea (o aslatl ssinall jlgaly & 4 -3
(submit):
-5- é} Jedd)

B Al
(BROWSESCORMFILE (*.zip_
IHPORT FILE

(Zip) Aipay Josiune g shyall Calall (585 o Gang tilage Aaadla

Dl ) ¢z lak aaall ady o ashll 40 Asla) @ el ((submit) e il axy —4
(ok):

-6- é)dﬁd\

Windows Internet Explorer

4 h The content has been succesfully uploaded.

139



2016 - 5l ellood] el Yo amele (2
(el ggimall) ) 833l JEN) Ai€ay cdlyjia ) 4nd) dar oadedl (sginall (mlains =5

sl il
-7- ‘aé) Jead)

998l adadll 3ylad ygusd alds )

—
D Gslxalt sl
Wil vl

-
e ’ J T |
dtinanl | oaateisaall s oy
ol Gios &
Gl Vis Guslgit
\ poudal Syaxall (*]
/' w ) Shealbaall ©
v s
b
e
i) ShisYls Gl
Spdall &

: ‘?Jtﬂ\ L ganall Sl jedans —6
-8- é} Jed)

are 10 questias

ot cch,nd ey sppea

There i five minate ese et

os ) @

oy bt o amewrr each question coneety. Good Luck!

1 | anommm‘nuv EE
¥ & n\mmmmmxw'v‘ej
U.qh.'ﬂl gl =
Jalaa ga 38 gl —_—
(St

ta)sSe ulaey aaraall ol (sgindll (mje GG

. - . £ 4 - - - ..
u.a}) A_,,J:: )9.1\ ‘(..LL.:‘M ‘;A.JB )% EJ EJL;C_ (aLA\ (9 ¢ LCMSVJ:_J\ (SRa U\J! ("Lk" %) -1

> w [ [
phe oIV phacky o WL
~
73 3
Juani ale|
-
° %
R Dl S5a20 85,

*auulail d3tall audetadl OlgaVt
sy Lty
**audad 61590
aslo| olgsl
*H4(SCORM) pllaidl )5 )00 835

(g;“:‘x’ﬁ‘ SPa
-9- ¢§J Jdd)

LW PV

Janll Seio

3 kil Q8

Syiuall cigl ©

140



2016 — 3l sllood] el Vs sl il

;A LSl ol elin?
-10- ‘a'é) Jead)

(SCORM) \noulei Sgizen 0, € st igal Home
(SCORM) Spns o
e
= wrs

Spall hl &

sl Olsie Gpb oo dllyy ) jtall 428) 25 Al Al caddeill sl e Gl Sy Leds L3
Gag Apadail) Claagll e saalia (38a) ) o Bpdlie Sl GliSay L jall aila) )l S
U ISl el

~11- g, g

(SCORM) ks Sgin 06 € Sl wigal Home

Q! QI

8l Syions
faly vt

oy ol Uiyl
(SE

Ol usly s iyt

1) ikt b o chni Eyae

Yt pud pu L] olpsl
o Sl A 2y tche MR s> pli Wt do you koow abot iy ) |

)1 bk b ) Ak Lyt

Oo 48 J8 el e aidedll sginall dayy o) (e SE ae ) alaill gl Cada Sy

-12 é) Jedd)
(SCORM) ualei Sgixn ()6 € I puinnll w9l Home —
| *®

. W a5
ol 5 i —

b

H
£
€

faly Gyt

ell GlgsY

B
£

O s Vly Sty

ol el ol 38, adla) sl
b SRy i Whatdo you knowaboutlay )

3 palaall Qait

1) il b o chak by

PesSe Jalaay il (g S Rl GliSe 5-3-8
Baadei jilas daja sl drene Cilaglee B e 5SS o (22009) dielas) S
O Ao gaaa e Ble jaladll da)sy <Resource Package Aggregation Package Content

141



2016 — 3l sllood] el Vs sl il

A gane Jiajiy Wi ) zlads Jadl dShy Jall sala e 0588 Al dpaddill 2alad) jualic
t AU adalill an )l e oo i ey o lgisSE Sl Jseal)

I s P PR l

e
IE m 3
= =

(“J}S"‘ Oulaa il ‘;U)'.’\Sj:}[\ el GligSa —13- ?EJ Jedd
www.adobe.com lall

A GadY) eguin (B abiadd) Aajay (g A (ssinally Lpadail) Balal) ClisSa aysiy SRS s

e Al ) Glesladl Juag M A5 5SY) gginadl palail) salall Glisfe aisiy Ji Chagy
Y] mbate PA

sinal) Bangl ualin€ LS5 JS3L 35S (ssinally Dpadail) bl lis€a i ailaiiy pasi
(SCO: Shareable Content Objects) 4S,Liall AL (sgiaall Clany by « 58T 5 35SV
Delivery leliagiy ldil ggaadl claa £ (SCOS) Hku leaany a2t (SCO) S latig
bkl el e SIS iy LMS Wdal 35)3) sy ansiaeall

s yulaar 3 A (s gimall Aaadal 52l i sSa aiam14- g

exdridual —— Whan a SCO is detvered, it
SCO: h:’- SCCs are assembled 3 TR communicates with Saba.
or ,:5 o 8 course and either Package fie (or CSF When &5 finished, i retuns
" packaged (in 8 Packags fhe} Is loaded into control %o Saba, alowing the
fie) or descrived (0 & Saba leamer to select the next
B ==
5

. j
~ Fes
bl -
/’/- .

www.eduwork.com adll
g Ll Jains ol lgma (38l5ial) LMS 3 sV adal 5l ali el of ¢Sy iy dnane
Aalal) sie Sl

142


http://www.adobe.com/.../article/lo_%20Packager%20I/
http://www.eduwork.com/

2016 — 3l sllood] el Vs sl il

O i O e oS mlaa (S Aylay W@ly (g AN (gsimally dpadal) Balall sl panss
ceati ol Ailia) cilisSe A (e i pala 4 DA

el dpaidadl) salall CligSs zamg Sum Total Tool Book and offerings duuse -
casSes ulae ge A8l g ST

:(Conclusion) .4l .9

Gl wan el zigal uokiy asf o) @) danie o piaty 4 Balll 5 G oo e
don 5l (31 dlail) s (gyphe maen oy eAliinndly dllall L) Al skl
AL Daled Clile skt Isaghy O Gupll i sliae] e caysSu duauge Cliialses ulae
lewladiind Sy dae sl Lalill (e (gsinall ddle Cililue Liagly ciibiag dadal o ) Siall Jlaaiadl)
calaiall Cilala il Lgaranai sale) Sy WS capyailly addaill CalaaY

: Slaagi .10

Y) el cilinapll o3 L calall e Gl 8 S5 o i e Sl sasa o -1
3o N 5adly Cilimandl o3 2 sleba gyl Gab B ey cJlaill Al dadl il
el L slsi€ Caom s abeil) iy kel Ll 5iS5 Aaghiia Sl b Aol Agale yuleay

psSu Dalaay Y 8y0pm ae Ag SN G all et vie alail) apasill ulas slele2
MPAPEN FRTORS

Jelall culluly alaially alaall e JS 90 3aa3 DA e adadll pshail a)5Su yulae e 3261 .3
AN e Gyl

GV sl i (S ulaa sl (AN sginall (e padie () wii of 23iK4).4

£

-
AN gl aleill bl skis oS LA B Gl Glawsa) 538 32035
- Baaie bias (e paibiadd) e S aead AlSa) e a)sSe sl 5355 Ly bl JlaiYl
g€l ige JSG aal) 355N gl d83) LS e s ules 35 Lea 3316
Aadsal

Apalall ikl g 51 odeil) 5 oS puleal (5 g SISl gk b Ay aiaN) 7
Syaall dpalaill

143



2016 — 3l sllood] el Vs sl il

-

Dbl Ty 40, S Gy el mpeal b agihlge dpeii] ilaalall 53LY s iy 485 .8

. C)}S-‘-“
ISR L Ranlie dualed A ol g S bl Sl pailal) COUAN g 1 a9
el il Aol

Al e aseal 8 oAl 8ye aysS alee (335 jiall A3 S Apadail) Clas gl e 32NN 10
AL et sy Aseans Gl palad] ae el 48508 Jalii

e By ralall el Alaje b g ST Al g g S )il g i 11
gy e Al cleal

:(References) syl

e gl gl L (a1955). a8 o e (pall Jlea Juzadll o ¢ shaia ol 1
adaill & G Jal (2011). amallae (3oba dea] cdeass cdene o dilae caalyl L2
caland) la gpalEl (lda Loy Su julas g ASTY

oY) sl e shsie LGS adaill b (p2010)  aee L3
-http://www.elkeys.com/wiki/index.php

S Glle l mpalal) (1da A B ey il L(2009) el (Jeland 4

ropalall sagally CalfiaV) ) Gadiill e gAY adeill. (,2009) .8l capal) cdelend .5
i) e

. s Sy Aally ailail) Linglsi€s L (52007) «puasn oo colaguas conle Yo disdd .6
Wil Sl t ) Olas

Gaalay (35 AN aleil) Alaa . g 5SN) adaill 8 535ad) jules .(2010) A& galall L7
http://mansvu.mans.edu.eg  »slal adsall o 5)i5ie (aalal) 2221l 3 seaidll

faalay clall Caial e B gl QUS aseal (:2012) .amly) Ala cgua .8
RS ypdie e coh€s Al - clalaily duastd) o ofils Sass duls zisal Gy okl
cashoal) daala il

obee = gAY adanll il uledll "olsing )y (2007) a0 deas o pall .9
—~SCORM- 4z 5l

ca e ) ¢ g Iy aleilly adeil) La gl iS5 L (2004) deal deae s .10

144


http://www.elkeys.com/wiki/index.php?title=%D9%85%D8%B3%D8%AA%D8%AE%D8%AF%D9%85:Kku3923&action=edit&redlink=1
http://www.elkeys.com/wiki/index.php
http://www.elkeys.com/wiki/index.php
http://mansvu.mans.edu.eg/

2016 — 3l sllood] el Vs sl il

-

Biisia S el jules o Bpaitae 33 . (21433) L A ae cuy ol ganadl 11
1Y) adgall e

.http://www.mohyssin.com/forum/attachment.php?attachmentid=543&d

Us) A gle Claslaall peae (B aleill Liaglsi€ aede . (2008) s oo @la 112
.2008-11-24 g3y &, http://www.mostafa-gawdat.net :lall Ao (aalaill La gl gi<s
g 0 Aailiad dasgie i 35N Madll L(:2002). Spadl me o dilue sl 13
SN adgall e 35355 ¢22002/8/17-16 58l & cJadinall dyda 3930 A dadia Jac 4y
Abstracts/AlmosaAbstruact. Htm:sGa

O tolee (lha L alail) Ll i€l Ay 5il) cilalazian) L (;2007). dlae ol dulsil .14
Adyrall €

asanat] dpalell a1 L (22000) . en )l ae &) 2o (Sl Saied) de A de ¢ ulgld 15
199-165 (= 154 (75g ciassll daall . mY) yie dpadati3aag

= QU sl e Sy adail) xilie 0 — SCORM ol ajla ) jie ad) .16
s VYA 8 dasall bo3gd Jaad AT hittp://www.elkeys.com/wiki/index.php
2010

S adeill Alae L s adenll 3l il (,2010) ke deae cpued W17
22010 jaaion mply MG adsdl e igie cpaladl 2l Bjeaidl dAsalay
http://mansvu.mans.edu.eg

SN adaill Aae L g pSN) Rl gAY adedll (22010).2a] (lsdac 18
http://mansvu.mans.edu.eg : V) adsdl e 385k (gl (b (ualad) 22l 3)gmiall daalay
il el e 3paldl) 1da L sagad) Glacas Ayl LaslsSi L (22009). 2en0 sl (3l .19

&5l

Y 33l Jadgcas Anuldll juleall' (lgiay ddiny 435 . (a2012) cpmse ens c2ena .20
adeill G Jpal) aipall Fadie MEipeal) adine ol 8 Gaabadll g SIY) adedll Ciliaay
SEIPES

o i adlee ]
http://www.imsglobal.org/af/afvipo/images/imsafwitepapervip020.gif. 2
. http://mwww.masterytech.com/res/img/lms.gif .3

. www.adobe.com/.../article/lo_ Packager | 4
www.eduwork.com/LOTT/Tutorial/ SCORMconcepts.ht 5

145


http://www.google.com.sa/url?sa=t&rct=j&q=%D9%86%D8%A8%D8%B0%D8%A9+%D9%85%D8%AE%D8%AA%D8%B5%D8%B1%D8%A9+%D8%B9%D9%86+%D9%85%D8%B9%D8%A7%D9%8A%D9%8A%D8%B1+%D8%A7%D9%84%D8%AA%D8%B9%D9%84%D9%8A%D9%85+%D8%A7%D9%84%D8%A5%D9%84%D9%83%D8%AA%D8%B1%D9%88%D9%86%D9%8A&source=web&cd=4&ved=0CDUQFjAD&url=http%3A%2F%2Fwww.mediafire.com%2F%3Fd5f9iv9j8hlcy8v&ei=RC9BT7OlCYKD4gSxxdGmCA&usg=AFQjCNHvxJ4PuylcCcGl92PXxuIZTnXiiQ&sig2=ppFiH6NaB1z2XQNaSuSzrg
http://www.mohyssin.com/forum/attachment.php?attachmentid=543&d
http://www.mohyssin.com/forum/attachment.php?attachmentid=543&d
http://www.mostafa-gawdat.net/
http://www.elkeys.com/wiki/index.php/%D8%B1%D9%81%D8%B9_%D9%85%D9%82%D8%B1%D8%B1_%D8%AE%D8%A7%D8%B1%D8%AC%D9%8A_%D9%84%D9%84%D9%86%D8%B8%D8%A7%D9%85_SCORM
http://www.elkeys.com/wiki/index.php/%D8%B1%D9%81%D8%B9_%D9%85%D9%82%D8%B1%D8%B1_%D8%AE%D8%A7%D8%B1%D8%AC%D9%8A_%D9%84%D9%84%D9%86%D8%B8%D8%A7%D9%85_SCORM
http://mansvu.mans.edu.eg/
http://mansvu.mans.edu.eg/
http://mansvu.mans.edu.eg/
http://www.imsglobal.org/af/afvlpo/images/imsafwitepapervlp020.gif.
http://www.masterytech.com/res/img/lms.gif
http://www.adobe.com/.../article/lo_%20Packager%20I/
http://www.eduwork.com/LOTT/Tutorial/scormconcepts.html
http://www.eduwork.com/LOTT/Tutorial/scormconcepts.html

42016 - 3l sl ool Nas pledle
Aliad) il B o fly (4Bl Jgual b (ulill
Olaslas (5934 (Abas AU .2
Ly aglally a Sl LA draly sloally Lait) dlas) sgaay ¢l jliall L)

saliia

Vs apaill 350l Gail) Adagane & Badae Afing ASde (e (i 48l Jsaal 8 Cany 100
138 ¢Sl Lo apail) Glgil) Slgay pasaal Qi sas Nl alle dng b oopalaal) Jladl 35050
Oy (il aSall oy Aliall B85 el A e Aliailly Lyl Aalidl e cang 4ngl
e Galill eyl Tase cus el 3 dagpall Giliagl 3 dalpa Lgle Gaill oy ol Al )
il Caadll By5 i cps il aSa ) Gal dsa 090 Lo Rugie ol Aaya dgas e Y 4
e Gy zsatms Canll ASE el xS Y Aalall (50 galall (L)) (Blaie 8 Jadll
Y 4l sle e e bl QU sy ¢l Cpg 48l Jpual ale (o 3D G35 Gyl e IS5
S psandl Gl e sed cplall Bapall Cay o uldl) ray W) (@ gilal) (llae  dapall ol
sl Gl pemsall (o 43685 Ao smsa 33 (3 ey Cannll Gligmaa Y] Gl Baliad) Gaiad Qb (16
Ahall 8 ole¥) gsn Glagy) Ao Guldll Jaadi ) Ganill palk L uliadie (pale G 23l
Lasee 0l 8 48il) Jgual alal 515 dlall Cas€s 3 Baall Sa) e dhey oaasly

Abstract

This is a research in jurisprudence depends on specific research problem which
is the legal text is limited and on another hand the passible acts are unlimited. In
according with the global trend To reduce the incriminating texts. This problem
requires deeper understanding of the crime through the measurement. Do not
create crime compared but understand crime compared. In the end the most
important result is knowledge of jurisprudence is the out of law.The difficulties of
the research revealed in its serious theme as it's situated between separate sciences.
The research recommended to activate the roll of measurement for descriptions not
for witnesses in the crimes and do more researches in Hudud crimes to reveal the
impact of the knowledge of jurisprudence in general law.
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The role of an experience in criminal prosecution at the preliminary
investigation stage
""A Comparative Study"*

Naji Mohammed Alwreikat
Abstract

An experience is one of the evidence in the preliminary investigation, so the
action itself experience considered Tharika of public action, even if not preceded
by another procedure, and this is what passed by the legislature, "the Jordanian and
Egyptian.” Prosecutor has the discretion to approve an experience or reject it, but
some restrictions contained on this freedom making the Prosecutor binding an
experience sometimes prohibited it made at other times as if they are the issue,
which may not be substantiated by experience or be this issue is not a technical
issue or issues the famous and well-known.

And in any case may not be elected Attorney General itself replaced an expert
in things that are beyond the scope of his knowledge and experience you need to
scientific or technical, but this action was null and void. And that non-experts scar
by the authority to investigate the consequent lack penalty and because we do not
we are in the process of conduct exists in the case, and therefore consensus
technically not gaining recipe judicial experience, but is the only such technical
management reporting. If an order is seconded expert from the non-specialist, it
issued tainted by the absolute invalidity because the violation of the provisions of
jurisdiction career of public order.

This study showed that none of the replacement expert else who already scar
exclusion of work experience initiated by first expert, this was true of those who
have the mandate to take place, so the expert the last to be adopted and completes
what is left of work experience, and to issue his opinion to his report based on it
and what Pashrh is work experience. It also showed that the consequent lack of
oath by an expert penalty of nullity of the expert's report, the performance of the
right of action due to the fundamental right of defense attaches. It showed that the
legislature did not specify a certain formula right, but enough to carry meaning to
be, right is permissible to be performed in any format as long as they carry
meaning to be.
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Abstract

The current paper deals with the role of microfinance in Sudan in developing
small schemes under the contemporary economic conditions. The case study is the
Bank of Savings and Social Development (BSSD). The analytic framework is
based on the hypotheses that microfinance has effective role in such development.
The paper’s data were collected by field surveys supported by questionnaires for
the BSSD clients. The analysis revealed that there are correlations between
microfinance and micro-schemes evolving in the improvements in the
socioeconomic conditions, moreover, that it has positive impacts the weak social
strata. The paper recommends increasing the financing ceilings concluding that

microfinance can be a cardinal support for socioeconomic process and solve
problems of poverty and unemployment.
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Abstract : “ “

Branched Arabic into accents since the pre-Islamic era , accents urban
Hijazia, accents Bedouin Nadia reflect the needs of its people understanding .pma
and Tkhataba that the factors of geography and social conditions vary between
environments , has reflected on the accents each of them in terms of sounds of
words and structure and manifestations of expression and significance of words.

During the Islamic conquests ,Arabic Language moved in to new

environments later known as the Arabic countries .It moved into these language
groups between them expression.
Tended Bedouin tribes in the pronunciation to audio features that fit the roughness
and staleness Copyright imposed by the harsh conditions of life; while urban tribes
tended to appearances that are commensurate with tenderness and supple urban
printed.

The different features of these groups represented the different features
between languages of Urban and Nomadic particularly, in terms of pronunciation.
These differences reflect us great differences among Nomadic and Urban dialects
in our modern Arabic communities, because the modern dialects mostly came from
old dialects. so ,the researcher choose this topic " Features of pronunciation in
Najid and Hijaz dialects ".
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EFFECTS OF FERTILIZATION AND IRRIGATION ON YIELD
COMPONENTS OF DATE PALM (Phoenix dactylifera L.) UNDER
NORTHERN SUDAN CONDITION
Hussein Abd Rahman Idris* and Elsadig Hassan Elsadig?

1 Faculty of Agricultural Sciences, University of Dongola, Dongola, Sudan
2 College of Agricultural Studies, Sudan University of Science and Technology

ABSTRACT

The experiment was conducted during the successive seasons of
2009/2010 and 2010/2011 at Elselaim — Dongola area, Northern State, Sudan. The
study was conducted on high terrace soil (Arid soils). The aim of this experiment
was to study the effect of fertilizer doses and irrigation intervals on vyield
components of date palm (Phoenix dactylifera L.) "Barakawi' CV. The
experimental design was randomized complete block with three replications. The
treatment included seven levels of compound fertilization and three levels of
irrigation intervals as follows:(Control, (30kg Organic +0.25kg Nis P15 Ki5%),
(60kg Organic +0.25kg NPK 15%), (120kg Organic +0.25kg N5 P15 K15%), (30kg
Organic +0.50kg N5 P15 Ki5%), (60kg Organic +0.50kg Nis P15 Ki5%), (120kg
Organic +0.50kg N5 P15 K15%), and three levels of irrigation intervals (10, 20 and
30 days). Yield components which were investigated in this study included fruit
weight, pulp weight, pulp/ seed ratio and yield per palm. In this study the general
trend of the results showed that there were highly significant differences between
fertilizer doses and irrigation intervals in parameters of yield components in both
seasons. The fertilizer application and proper irrigation intervals for date palm
trees in Sudan were very weak, and the practice depends on local indigenous rather
than scientific basis. The date palm tree needs compound fertilizer dose (30 kg
organic + 0.50 kg N 45 P 15 K 15%) annually and every 10 day irrigation interval, to
achieve good growth, high quantity and quality.
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INTRODUCTION

The date palm (Phoenix dactylifera L.) is a dioecious tree; it belongs to the
family Palmaceae (Arecaceae). The world total number of date palms is about 100
million trees, distributed in 30 countries and producing between 2.5 and 5 million
tons of fruits per year (A.Zaid, 2000). However, it is worth mentioning that
accurate statistics on the number of date palms are not always available and not
easy to collect. Even when some numbers are available, it is not clear to which
category they belong: are they adult producing, young palms, total or both (A.Zaid,
2000). Date palm (Phoenix dactylifera L.) is widely cultivated in the arid regions
of the Middle East, North Africa and arid sub-Sahra areas such as the Northern
Sudan for its economic values (Purseglove, 1981). In the Sudan it is grown mainly
along the Nile valley in the Northern State which extends from latitudes 16 — 22°
N and longitudes 20 — 32° E (Salih 2003).

Small numbers of date palm trees are also grown in Khartoum State, River
Nile State and Darfur States (Ahmad, 2003) about million date palm trees were
grown along Wadi Kutom (ARC — Recommendation and annual reports).
The population of date palm trees in the Sudan in 2006 was about 8 million bearing
trees, in the Northern State the number of the trees is about 54.5% from the total
population of the Sudan and about 63% of total production of the Sudan (Tag
Elsir et al., 2006 ). In the Northern Sudan the fruit is consumed as food for its high
carbohydrates content or the trunk is used for house building or furniture, the fiber
for ropes, the flower stalks for weaving baskets, pollen grains mixed with honey
for human consumption, stones of fresh fruits for animal feed or mixed with milk
for medicinal purposes. The date palm trees are also grown for shade or prestige
values (Osman, 1979). Dates are staple food in many desert areas. The high energy
value consisting mainly of carbohydrates and good storability make them an ideal
crop in places where they can grow (Rygg, 1977). "Barakawi" is the most popular
dry cultivar and constitutes about40% of the total population of date in the Sudan
(Nixon, 1969, Osman, 1979, Mohamed, 1984), and 70% in the Northern State
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(Mohammed, 2006). Fertilization has generally been found necessary to maintain
the yield and quality of the fruits. Animal manure is widely used in the better date
palms gardens of the old world (Nixon, 1969). The type of fertilizer seems to
increase the vigor and rate of growth of young plants and the fruit bearing capacity
of the adult trees (Nixon, 1969, Hayat, 1980, Albaker, 1972). Agricultural
Research Corporation (ARC) recommended that the date palm trees growth and
yield are affected by1000 gram nitrogen after harvest in November, it must be
mixed with the soil, in depth not more than 15 cm in distance more than 1 m from
the stem, then irrigated immediately after addition (Dawoud & Salih, 1995). Most
of date palms farmers in the Arab countries, where there are about 75% of the total
date palms of the world, do not care much about irrigation. They believe that date
palm trees can grow and bear fruits under drought and do not require much
irrigation. But on the contrary all the experiments and studies show that date palm
farming and development depends on irrigating the trees with enough water to
fulfill their water requirement (Ibrahim 2009). In spite of that, Date palm trees can
tolerate drought more than most of fruit trees. The date palm like any tree requires
enough water to compensate the losses due to surface evaporation and transpiration
from the leaves, as well as the amount that is needed during its growth stages and
fruiting (Gasium and Hameed 2003 and Hussein et al., 1983). Agricultural
Research Corporation (ARC) recommended that the irrigated date palm tree
weekly to maintain good quality of fruits, but for high quantity every two weeks
(Dawoud & Salih, 1995).

The overall objective of this study is to increase yield and quality of
Barakawi cultivar. Specifically the study aims at satisfying the following
objectives: evaluate the effects of fertilizer dose and irrigation interval of date palm
on
a- Yield and yield components b- Fruit characteristics.
MATERIALS AND METHODS

The experiments were carried out in a farm belonging to the farmer named
Mr. Zibair Mohammed Seed Ahmed at Elselaim in Dongola area, Northern State.
The study covered sixty three (63) date-palms of "Barakawi' cultivar, 7-8 years of
age, grown on sandy soil. The experimental palms were healthy, as they were
uniform in growth and vigor. They were randomly selected and divided into 3
groups with three replicates. The study was conducted in a randomized complete
block design (RCBD) during the years 2009-2010 and 2010-2011. The orchard
was prepared adequately with improved physical conditions. The implements used
included traditional tools to break and loosen the soil and a leveler to level the
experiment orchard for the easy movement and uniform distribution of irrigation
water. Then basins "hods" for all trees, 2m from trunk and surrounding it (width of
the basin is 35cm in depth 40cm) were prepared for each palm. Fertilization
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programs were adopted in split doses, one after harvest and the other one after fruit
set. The compound fertilizer was farmyard manure (FYM) fermented about 45
days and chemical fertilizer N 15 P 15 K 15%. Two factors were investigated in this
study, namely seven levels of compound fertilizer and three levels of irrigation
intervals. Twenty fruits were randomly selected from each treatment to measure
the whole fruit weight and the weight of the pulp and seeds, using sensitive balance
(Mettler-Top pan, Model p-1200) and pulp/seed ratio %. The data collected from
the different treatments were subjected to analysis of variance (ANOVA)
appropriate for randomized complete block design (Gomez and Gomez, 1984).
Duncan’s Multiple Range Test (DMRT) was applied for the separation of
treatment means. All statistical analyses were performed using IRISTAT-4
program computer package.

RESULTS AND DISCUSSION

Fruits weight (g)

The fruit weight results showed significant difference as in Table 1, 2 and 3
for the two seasons 2009/10 and 2010/11. The data presented in table 1 showed
that 10 day of irrigation interval resulted in outstanding performance, besides it
gave a remarkable yield increase, 32.2% and 27.1% over the control in fruit weight
in both seasons respectively. Similar result was reported by (Ibrahim, 2009 and (Al
Amoud et al., 1999) who found that it was important to irrigate the tree with
sufficient amount of water of good quality in order to produce acceptable yield and
better fruit quality. The results indicated in Table 2 showed that fertilizer dose
(30kg organic + 0.25kg Nis Pis Ki5%) greatly increased fruit weight over the
control by 48.2% and 38.4% respectively in both seasons. Similar findings were
reported by (Shahein et al. 2003 working on Samany date, Al-Kharusi et al. 2009).
The results indicated an enhancement in fruit quality characteristics especially fruit
weight, size, with the application of organic manures or its supplementation with
mineral NPK compared to mineral fertilization alone. In table 3 the results
obtained as showed that the interaction of (fertilizer dose x irrigation interval)
(30kg organic + 0.50kg N5 P15 K15%+10 day irrigation), increased the fruit weight
by 52% and 41.6% over the control respectively in both seasons. Similar results
were found by (Barreveld, 1993; Osman, 1995; Igbal et al., 2004 and MAF, 2005)
who reported that the production of good quality dates however depends on
adequate irrigation, fertilization, pollination and harvesting as well as post-harvest
handling techniques.

Table (1) Effect of irrigation intervals on fruit weight of date palm trees in seasons (2009/10 and 2010/11).

4
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Treatments fruit weight (g)
Irrigation interval 15t season nd season
10 day 5.15° 8.66 2
20 day 3.83° 7.50"°
30 day 3.49° 6.31°
Means 4.16 7.49
SE + 0.17 0.14
LSD 0.47 0.40
CV% 18.3 8.5

Means with the same letters in same column are not significantly different
according to Duncan Multiple Range Test P> 0.05.

Table (2) Effect of fertilization doses on fruit weight of date palm trees in seasons (2009/10 and 2010/11).

Treatments fruit weight ()
fertilization doses 1 5t season ond  season
FO 2.71° 5.52 ¢
F1 5.232 8.96 2
F2 5.04°2 8.52 %
F3 4.72° 8.20°
F4 4.63° 8.4 b
F5 3.76 ° 7.07 ¢
F6 3.01° 5.93 ¢
Means 4.16 7.49
SE £ 0.25 0.21
LSD 0.73 0.61
C.V% 18.3 8.5

FO=Control- F1= (30kg+0.25kg)- F2=(60kg+0.25kg)- F3= (120kg+0.25kg) -
F4=(30kg+0.50kg) - F5= (60kg+0.50kg) -F6=(120kg+0.50kg).

Table (3) Effect of interaction of Irrigation interval x fertilization doses on fruit weight of date palm trees in seasons
(2009/10 and 2010/11).

Treatments Fruit weight (g)

interaction 75t season ond season
AFO 3.35 M 6.60 ¢
AF1 5.20 P 8.33 %
AF2 6.08 **° 8.83 ™
AF3 6.23 *° 9.83 ™
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AF4 6.98 2 11.30°
AF5 4.62 %M 8.93 P
AF6 3.55 "o 6.77 "
BFO 2.42 5.72
BF1 5.68 abcd 10.00°
BF2 4,59 % 8.53 %
BF3 3.97 efon 7.90 %'
BF4 3.70 fon 7.43 1
BF5 3.60 9 6.73 "
BF6 2.85" 6.20
CF0 2.37) 423"
CF1 4.80 8.53 %
CF2 4.43 ofan 8.20 %
CF3 3.95 efon 6.87 "
CF4 3.22 9" 6.00 "
CF5 3.05 " 5.53 Y
CF6 2.621 4.83
SE + 0.44 85.44 °
LSD 1.26 0.37
C.V% 18.3 1.06

FO=Control- F1= (30kg+0.25kg)- F2=(60kg+0.25kg)- F3= (120kg+0.25kg) -
F4=(30kg+0.50kg) - F5= (60kg+0.50kg) -F6=(120kg+0.50kg).

A= 10 day of irrigation intervals / B= 20 day of irrigation intervals / C= 30 day of
irrigation intervals.

Pulp weight (g)

Tables 4, 5 and 6 for the two seasons show significant difference in pulp
weight. The data in table 4 show that the interval of 10 days gave significantly
greater weight 40.7% and 28.1% over the control in both seasons. (Hussein and
Hussein, 1982) as a result of a study on date palm cultivar at Aswan, suggested that
an irrigation interval of four weeks is the most suitable to produce acceptable yield.
Table 5 showed that fertilizer dose (30kg organic + 0.25kg Nis Pis Ki5%)
significantly increased the pulp by 39.6% and 36.4% over the control, respectively
in both seasons. Similar results were reported by many workers (Nixon, 1951,
Hayet, 1980, Al-Bakr, 1972).

The type of fertilizer seems to increase the vigour and rate of growth of young
plants and the fruit bearing capacity. In table 6 the interaction of (fertilizer dose x
irrigation interval) significantly increased the pulp weight by 46.9% and 44.9%
over the control, respectively in both seasons. This result agrees with (Barreveld,

6
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1993; Osman, 1995; Igbal et al., 2004 and MAF, 2005) who reported that the
production of good quality dates depends on adequate irrigation, fertilization,
disease protection, pollination and harvesting as well as post-harvest handling
techniques.

Table (4) Effect of irrigation intervals on pulp weight of date palm trees in seasons (2009/10 and 2010/11).

Treatments pulp weight (g)

Irrigation interval 1% %" ond season
20 day 2.88° 6.55 P
30 day 2.54° 5.46 °
Means 3.23 6.53
SE+ 0.16 0.12

LSD 0.46 0.35

C.V% 228 8.5

Table (5) Effect of fertilization doses on pulp weight of date palm trees in seasons (2009/10 and 2010/11).

Treatments pulp weight (g)
fertilization doses 15t season ond season
FO 2.46 " 5.02 ¢
F1 4.08 2 7.89°2
F2 4.032 7.31°
F3 3.64° 7.18°
F4 3.65 2 7.37%
FS 2.82° 6.06 °
F6 1.95°¢ 4,91 ¢
Means 3.23 6.53
SE + 0.24 0.19
LSD 0.70 0.53
C.V% 22.8 8.5

FO=Control- F1= (30kg+0.25kg)- F2=(60kg+0.25kg)- F3= (120kg+0.25kg) -
F4=(30kg+0.50kg) - F5= (60kg+0.50kg) -F6=(120kg+0.50kg).

Table (6) Effect of interaction of Irrigation interval x fertilization doses on pulp weight of date palm trees in seasons

(2009/10 and 2010/11).

Treatments

pulp weight (g)



2016 — 3l sllood] el Vs sl il

-

interaction 15t season ond - season
AFO 3.17 7" 5.80 &
AF1 3.26 % 7.20 %
AF2 5.03 2 7 53d
AF3 5.23 % 8.70 b¢
AF4 5.97 2 1053 °
AF5 4.30 Pece 7 g7
AF6 2.17 Mk 5 50 9
BFO 2.60 "ok 5 o3 h
BF1 4,77 2 8.93°
BF2 3.56 efo" 750 ¢
BF3 3.07 &foni 6.90 %
BF4 2 7 fohiik 6.40 &9
BFS 1.98 ™ 5.67 %"
BF6 152K 523"
CFO 1.62% 4.03]
CF1 3.87 ° 7 53d
CF2 3.50 defon 6.90 %
CF3 2.62 Toniik £ g3 fon
CF4 2.28 9Nk 5.17 "
CF5 2.18 Mk 4.63"Y
CF6 1.72 % 4001
SE 0.42 0.32
LSD 1.21 0.92
C.V% 22.8 8.5

Pulp/seed ratio

The data presented in Figure 1 showed that 10 days irrigation interval
resulted in outstanding performance besides it gave a remarkable yield increase,
89% and 92.01% over the control on pulp/seed ratio in both seasons, respectively.
Similar result was reported by (lbrahim, 2009and Al Amoud et al., 1999) who
found that it was important to irrigate the tree with sufficient water of good quality
in order to produce acceptable yield and better fruit quality. In figure 2 it is shown
that the application of (30kg organic + 0.25kg N5 P15 K15%) greatly increased the
pulp by 45.6% and 55% over the control in both seasons, respectively. This result
agreed with reports of (Shahein et al. 2003; Al-Kharusi et al., 2009). Few studies
had evaluated the effects of organic and mineral fertilizers on quality
characteristics of date fruits as well as the yield. Figure 3 demonstrated that the
interaction of fertilization doses and irrigation obtained from (10 day irrigation +
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30kg organic + 0.50kg N5 P15 K15%) gave increased pulp/seed ratio by 55.4% and
51.9% respectively, over the control in both seasons.

Similar results were found by (Barreveld, 1993; Osman, 1995; Igbal et al., 2004
and MAF, 2005). They reported that the production of good quality dates depends
on adequate irrigation, fertilization, disease protection, pollination and harvesting
as well as post-harvest handling techniques.

irrigation iontervals
100
L
5 80
S 60 O 1st
o
g a0 ® 2nd
=
S 20
o
0 T
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Figure (1) Effects of irrigation intervals on pulp/seed ratio% of date palm
fruit
Fertilizer doses
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Figure (2) Effects of fertilizer doses on pulp/seed ratio of date palm fruit in
both seasons (2009/10 and 2010/11)
irrigation intervals x fertilizer doses
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Figure (3) Effects of irrigation intervals x fertilizer doses on pulp/seed
ratio % of date palm fruit.
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The yield/palm results are shown in Figures 4, 5 and 6 for the two seasons
2009/10 and 2010/11. The data presented in Figure 4 showed that 10 day of
irrigation interval resulted in outstanding performance, besides it gave a
remarkable yield increase, 47.5% and 54.6% over the control in both seasons
respectively. Similar result was reported by Ibrahim, 2009and Al Amoud et al.,
1999. They found that it is equally important to irrigate the tree with sufficient
amount of water of good quality in order to produce acceptable yield and better
fruit quality. The results indicated in Figure 5 showed that fertilizer dose (30kg
organic + 0.25kg Nis P15 Kis%) greatly increased yield/palm over control by
46.8% and 61.5% respectively in both seasons. Similar findings were reported by
Shahein et al. 2003, working on Samany date. Also, Al-Kharusi et al. 2009,
indicated an enhancement in fruit quality characteristics especially fruit weight,
size, with the application of organic manures or its supplementation with mineral
NPK compared to mineral fertilization alone. In figure 6 the results obtained
showed that the interaction (fertilizer dose x irrigation interval) , 30kg organic +
0.50kg Nis P15 Kis%+10 day irrigation increased the yield/palm by 68% and
74.3% over control respectively, in both seasons. Similar results were found by
Barreveld, 1993; Osman, 1995; Igbal et al., 2004; MAF, 2005. They reported that
the production of good quality dates however depends on adequate irrigation,
fertilization, pollination and harvesting as well as post-harvest handling techniques.

irrigation intervals
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Figure (4) Effects of irrigation intervals on yield/palm fruit
in (2009/10 and 2010/11) seasons
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Figure (5) Effects fertilizer doses on yield/palm fruit in (2009/10 and
2010/11) seasons
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CONCOLUSIONS

According to the results it was clear that there were high or significant
differences in both seasons in all or most parameters of the treatments. For better
yield, good quantity and quality , 10 days irrigation interval , 30 kg organic and
0.50 kg N5 P15 Kis%. Should be added to dates palm trees for high yields. The
results showed that the increase in fertilizer dose and in irrigation intervals
significantly increased the yield components (fruit weight, pulp weight, pulp/ seed
ratio and yield per palm) in both seasons. The results showed that the high
fertilization doses and the long of irrigation intervals significantly decreased yield
and yield components. In conclusion, fertilizer doses and irrigation intervals
significantly affected all yield components measured.
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ABSTRACT

Twenty four (24) samples of gum Arabic Acacia Senegal L, wild (raw)
collected from north and west Kordofan State, sandy soils , season 2011. 5, 7, 10,
15, and 20 years of tree ages. Samples gathered, mixed, then sorted by color to four
(4) categories, Mixed, Glassy, Pink and Reddish. to obtain fine powder particles
For more purification and to remove any impurities barks, sand, filths or any
other contaminants. Samples were then dissolved by distilled water and filtered
with Buchner funnel under vacuum pump by filter paper no: 1. The four samples
dried to different temperatures 50, 55, 60, 65, 80 and °C at 16,18,20 and 24 hrs in
the drying (fan) oven. The particle size of nodule samples was reduced to pass 0.5
mm, mesh screen-in vitro at 30 C°. Then weighed after each process to have the
original wt 9.945 g (10g - 0.055 g impurities). The samples were then kept in tight
glasses container for further analysis. The optimum useful procedure found is,
10% conc. and 55 °C degrees for 24 hrs time , to obtain the dry original 10gm
sample weight. Comparing moisture content, pH, Electric conductivity, viscosity,
specific gravity, specific optical rotation, refractive index, and apparent color,
similar characteristics and properties were obtained with 99.45% purity, with no
significant differences to the original samples. At last loss wt of impurities and
combined colloids was determined  which found is about 0.55% in average, as
mean of the triplicate tests of the four samples
Key Words: Acacia senegal L., Filtration , Pure sample, (HPSG), and
Impurities.

Introduction:

Gum Arabic is the dry gummy exudates obtained from stems and branches
of Acacia Senegal var senegal as per Willdenow classification, or closely related
species. FAO (1990) and SSMO Sudan (2006). Cultivated in Sudan as cash crops
in Agro forestry systems Duke (1981).found mostly in Sudan in sandy soil at
different locations and age of trees DMW Anderson et al (1968). it has many
applications in food, medical and other industries Nuha Edris ( 2001). it takes INS
NO: (414) Codex Alementarious . its chemical composition is polysaccharide
with Arabic acid salts of MG, CA and K. the main components are Galactose,
D-Arabinose, L-Rahmnose —L- Glucuronic acid and - 4-o-Methyle D-glucuronic
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acid with protein proportions on side chains mostly proline and hydroxyl proline
,fam.Leguminoase .JECFA (1997), it is water soluble Polysaccharide of the
hydrocolloid group, it is mainly used as stabilizer ,thickener emulsifier flavor
enhancer in foods, in medicine as urine decreaser, cholesterol reducer, in addition
to its adhesion properties SSMO (2006), Arnold Bandar (1984). And it is
comprised mostly of Arabinoglactan and protein moiety, in addition to some
mineral elements (Williams and Phillips (2000). As reported before in most
previous studies gum Arabic samples for physicochemical analysis,
determinations, tests and estimating different parameters were prepared by dry
process Sabah Alkhair, et al.( 2008). Hand Picked Selection Gum (HPSG) and
more others. Also as per A/Wadoud (2010). And Hassan Osman (2011). or dried
for two weeks in oven at 30 °c E.Gyedu et ,al.(2008).To remove foreign matters,
barks and other seen impurities, but in this Study we attend to remove all
bark  particles, dust, insect residues and organic materials or any other
contaminants by completely dissolving in distilled water , stirring and filtering
Fahad Aljuhaimi et, al.(2012)., avoiding any changes in basic or authentic
physicochemical characteristics and original properties even change in color,
Avoiding bubbles . foam formation excess accumulated nodules , or affecting
surface tension and sensitive physical properties different concentrates, different
temperature degree and time heating hours were executed experimented and
performed to get optimum preparing factors referring to some previous studies
with main deviations rectifications and modifications to develop and to be more
accepted, as air drying process performed by J.K Lelon (2010)and heat controlling
conditions Mariana .A. Montenegro e al. . and Some studies uses freeze drying to
preserve the final wet samples and a procedures of dissolving and filtering
without heating or stirring through 0.8 seave, M.Nishanet,al, (2012) . And
some experiments using high speed mechanical blenders to obtain more fine and
uniformed samples.V.T.P Vinod and RBS Shandhar (2009). in addition a study on
dissolving gum samples by YaelDror,Yachin Cohen,Rashed Yerushalmi -
Rosen(2006) prepare samples by dissolving in distilled water using Millipore water
resistance of 18.2.MQ cm which more difficult to preserve wunder different
conditions and complicated situations and need to be redrying for deterring some
parameters as for example moisture content, ph and solubility and water holding
capacity etc.so this method is preferred regarding easily handling preserving and
storing at different situations and hard conditions in this process, which is quick,
pure, accurate easy to preserve, uncomplicated, less cost and most controllable.
even loss in wt 1s < 0.05%.
Materials & Methods

The (24) samples used in the study Acacia Senegal L ,collected from three
different locations Dammokia Humiraa, Nihood and Awlad Gabralla forests of
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sandy soils, North and West Kordofan state, in addition of Forest Research
Corporation centre, Suba, Faculty of forestry university of Khartoum, National
gum Arabic Council —Riyadh Khartoum. And National Forestry corporation
.mainly (Hashab) Sudan. The samples were collected from different ages of trees
5, 7, 10, 15 and 20 years, crop 2011 as nodules and fractions hand pick selected.
Figure 1.Experiments carried on at Agricultural Research Corporation Center ,
City Water Treatment Corporation Dongola, Dongola University Labs and
SSMO labs Dongola North Sudan, Khartoum University , Alneelain university,
and National Research Center Khartoum East .Sudan. The primary samples
preparations performed according to procedure described by Sabah Elkhair et, al.
(2008) . Nodules and fractions of gum have sorted by colors as four categories,
mixed color, glassy, pink and reddish. Figure: 2 .nodules and fractions has been
ground to fine powder by mortar and pestle ,then sieved passing 0.5 mm mesh
screen using  Eckard & Sohn Gmbh-D-59244 Bochum madden in Hamburg.
Weight Balance used is —Adam Equipment ~-WAG TECH, UK. Model WL 1000
sensitivity1000/0.01 gm. and Adam Equipment —co limited Model ADA 210 C.
S.N 43936. Max 210 gm - d = 0.1mg, power RS-232 C. UK.., the dry powdered
sample kept in glassy tight containers. Figure:3. the second step performed as our
objective of more and accurate purification, began by taking different quantities
of 5,10,15 and 20 grams and complete to 100ml to get , 5%, 10%,15% and 20%
w/v concentrations  using 100ml byrex beaker , the water is put first by
volumetric cylinder and the sample poured gently gradually when mixing and
blending by glassy rod commences , till we reach the accurate concentration.
After five 3-5 minutes gentle hand mixing to avoid colloids accumulation and
gain transparent clear solution. Sample beaker containers fixed on magnetic
stirrer, for one (1) hour at 1200 rpm at temperature 30 °C. to  ensure total
dissolving of all particles and fractions also to avoid formation of bobbles and
foams, Fahad Al Juhimi et, al,(2012) . After stirring completes samples stay
20minutes to absorb back all fine foams on the surface. Equipment used for stirring
is. STURAT- SB 162 —-HEAT MAGNATIC STIRROR (MAX 1900. UK.
.solutions after 20 minutes in vitro at room temp. then filtered with puchner
funnel —Scott-Duran , 500ml Flask- Made in Germany | filter paper no:1 - 125
dim ,figure no:6. With sucking pump Model HSV 11 (2) MOTOR 1/3 VOLTS
230/50 HZ Amp Max 0.8 rpm 1440. Made in England connected to the funnel.
filtering time is ( 8) minutes .to obtain clear ,pure and safe Gum aqueous solution
of < 99.55% purity when previous prepared (HPSG) Sabah Elkhair et, al ( 2008
) and A/Wadoud A.et al.(2010) .resulted ( less than) 98%. The samples then
transferred to the oven for drying to be back in the origin status and normal
primary gum situation powder. The oven used was Kottermann 2718  with
thermostat and fan. ax 250 °C . two variable factors experimented on the oven ,
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temperature and time of heating , as we require suitable time and minimum
degree ,many experiments performed to achieve useful, acceptable and suitable
procedure .when we had used the optimum concentration of sample as 10%, table
no: 1& 2. Compared with other concentrations. 5, 10,15and 20%.the optimum
satisfactory degree of temp is 55 °C. When the appropriate time is 24 hours, table
no: 3. Figure no: 4. Finally we compare some parameters of the treated (water
solute sample( mixed )10% concentrate with the original powdered sample not
treated (HPSG) to see if there is significant variances or differences , when they
were found

Same on all parameters tested and investigated such as Moisture content,
PH, EC, Relative viscosity, Emulsion stability, Specific Optical rotation.
Refractive index and apparent color. Table no: 4.

Moisture content was measured according to method described by AOAC
(1984). By oven at 105 c overnight.  Specific optical rotation according to method
described by AOAC (1984).Degree OF Optical Rotation was directly read from
the scale of the polar meter which was used Automatic Digital Polari meter P 3001
RS-Kruss. At labs of Industrial Researches and Consultations Center-Khartoum
North. Concentration used was 1% gum Arabic solution.

Calculation :(a) = R/ CXL

Where is

a = specific rotation degree. R = Polari meter reading C = concentration of gum
Arabic (g/100ml) L =length of the cell (dm).

relative viscosity was measured by using U- shaped viscometer according to
method described by AOAC (1970) . Relative Viscosity of (2 %) gum solution =(
t-to) / (to). both t values are the differences between the two readings of the upper
and lower mark of the viscometer glass which indicates the flow time.

Emulsion stability was measured according to method described by Karramalla
et.al (1998 ) using Analogue spectrophotometer JENWAY (Model No) : 6305
made in EU, wave length =520 nm. Gum aqueous solution 20% was prepared and
stirred overnight at 20-25 °C. Using The solution of cotton seed oil with distilled
water mixed thoroughly 2:1 v/v =20mlsol:10ml oil and blending for one minute
at 1800 rpm in Molenix mixer then diluted to 1/1000ml. one ml of the final
diluted 1/1000 insert in the apparatus after calibration

Emulsifying stability =(first reading ) / (second reading after one hour) .

Refractive Index was measured according to the method described by
Karamalla et al (1998) 2% gum solution was prepared and inserted (2-3)drops
inside the two prisms of the refract meter after adjustment by distilled water.
The refract meter alidade was moved backward and forward until the field of
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vision was divided into light and dark area ,then adjusted by the screw head to

read refractive index directly.

Table no: -1 -. Factors affecting concentration of samples (Mixed) sample

Sample Hand Mixing | Diffin Filtration time Diff in
concentration | time minutes time minutes by time
puncher
5% 2 1 6 1
10% 3 1 7 1
15% 5 2 8 1
20% 8 3 9 1

Table no: - 2 -. Minimum time of stirring (minutes) of Mixed sample 10% 3mins mixing

sample Concentration | Hand mix | Stirring time Stirring Stirring time
% time 1100 rpm time 1200 1300 rpm
rpm
Mix 10% 3 1.5 1 0.5
Mix 10% 3 1.5 1 0.5
Mix 10% 3 1.5 1 0.5

Table no: -3- oven temperature and drying time achieving the original wt.10g

Exp 1 Expl | Expl | Expl Exp 1
OVEN 50 °C 55°C 60°C 70°C | 105 °C
TEMP
TIME O | NETWT/ | 9789 | 97.8g | 9789 | 97.8g | 97.8¢
HRS gm
18 hrs 13 10.5 10.2 | (10.0) 8.81
20 hrs 12 10.4 9.5 9.00 .8.00
22 hrs 11 10..2 8.8 8.60 7.80
24 hrs 9.5 (109) 8.5 7.50 6.78
28 hrs 9.4 9.3 8.4 7.50 6.00
Different samples (55 °C For 24 Hrs ) Conc. 10% controlled for constant wt.
per gram
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Table no: 4-A Comparison of different parameters and values for original and treated
samples of mixed sample which represents the mean value of the other samples

serial parameters Mixture sample dry powder | Mixture sample sol 10% wi/v
10 gm
Original Treated 55 C /24 hrs
1 Moisture C % 13.1% 13%
2 PH 4.4 4.4
3 EC 2.5 2.49
4 Relative Viscosity 21.5 22
5 Emulsion stability 0.9756 0.9744
6 Specific Gravity 1.0162 1.0110
7 Optical Rotation -32.5 -31.9
8 Refractive index 1.34539 1.34538
9 COLOR White to light yellow White to light yellow

TABLE NO:4-B : Comparison of different parameters and values for original and treated

samples
Samples Relative | Emulsion | Refractive | Sp optical
viscosity stability index rotation
Origin
samples
Mixed 20.5 0.9756 1.34539 -
32.5
Glassy 19.8 1.0000 1.34538 -33.2
Pink 19.8 0.9719 1.34538 -32.5
Reddish 20.6 0.9601 1.34538 -32.0
Treated
samples
Mixed 20.8 0.9744 1.34540 -31.9
Glassy 20.0 0.9989 1.34539 -31.8
Pink 19.9 0.9685 1.34538 - 30.9
Reddish 20.8 0.9600 1.34539 -31.9
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table no: 5- comparison of the semi similar results of treated & untreated different four

colors samples .

samples | Empty | Distilled | Sam | solution | Wt after | Wt after NET Netwt | Impuritie
beaker | water ml | ple wt oven oven WT with S
gram wt/g before 55°C 24 | 55 °C 24 | Without | filterin | Difference
m oven hrs hrs filtering g G
unfiltered | filtered
M 49.46 87.8 10 147.26. 59.46 58.8 10 9.34 0.66
G 51.69 87.8 10 149.49 61.69 61.02 10 9.33 0.67
P 50.13 87.8 10 147.93 60.13 59.49 10 9.36 0.64
R 44.63 87.8 10 142.43 44.63 43.98 10 9.35 0.65

Impurities determination procedure

After filtering by filter paper no: 1 - 125 diameter by filtering funnel, the
precipitated impurities and stick colloids stay on the top of paper let for 24 hrs
and under room temp on direct light covered to avoid dust, humidity and
contamination, or dried by the dedicator , the weight dry , then rinsed in distilled
water 50ml beaker ,then transferred to the centrifuge to separate the colloids
from the filths , the process took two minutes at 3660 rpm ,by the centrifuge
apparatus , HERMLE Z 200 A VOR MANUELLER ENTRIEGELUNG -
HERMLE LABORATORY TECHNIK- GERMANY CE. .to complete
separation process filtration again took place by Buchner funnel p no: 1. (125mm
dim), The solute colloids then removed from the impurities ,to stay the
impurities on the paper surface then dried and weighed with the paper which as per
the known weight ,empty filter paper wt is 900 mg ,we can calculate the
impurities wt. table no: 5 and 6. And also the percentage of loss which in
insignificant, found in the average of the triplicate about 55 mg or 0.55% from the
original sample 10 gm.
Table no:-6- Impurities determination after centrifuge (2nd) filtration

Wt of filter paper | Dry WT after | Empty filter paper | Quantity | Impurities
+ impurities + Buchner 2 No: 1 wt of %
colloids impurities
M 66 956 mg 900 mg 56 mg 0.56%
G 67 957 mg 900 mg 57 mg 0.57%
P 64 954 mg 900 mg 54 mg 0.54%
R 65 955 mg 90 0 mg 55 mg 0.55%

Results and discussion:
From the executed experiments to prepare and achieve clean, pure and safe sample
to gain accurate results of gum Arabic analysis the results show 99.5% purity.
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Table NO: 5. when previous studies preparations revealed less than 98% by (
HPSG-) AOAC (1984 )Sabah Elkhair et al. (2008) Table 1 . that shows the
appropriate concentration for preparation of (10 %) due to minimum time in
primary hand mixing and 8 minutes filtration time ,on the other hand gives
suitable amount for analysis , when high concentration need more force and time
causing foams and bobbles .the primary experiments run on mixed sample as it
representing the average characteristics of the rest 3 samples table 1. The samples
after  primary dry preparations dissolved with distilled water on fixed
concentration then mixed gently by hand and finally stirred with magnetic stirrer
for the tested time (1 hr) and 1200 round per min (rpm) table no: 2 .The stirrer
low speed and minimum stirring time to avoid changes in some physical
properties and give clear transparent solution regarding experiments time EC
costs and not to stay long time before filtering . many experiments run to achieve
the suitable minimum temperature and minimum heating time to avoid any
change in color rheological properties or surface tension or refraction index or
other physical or chemical properties it is found that 55 °C temp with 24 hrs time
IS most acceptable to give the original wt (10) as it is our goal .table 3 and 4.The
results resulted out of these experiments revealed that no significant loss <
0.05% . the result at last it is 55 mg out of the original sample 10 gm, As
impurities which is determined , calculated and showed in table 4 and 5.Finally
the samples kept in tight glassy and polyethylene containers for further use. By
this procedure we can achieve and prepare excellent gum Arabic samples clean,
pure and

contains no Pathenogens, park , sand ,silt clay or insects residues for analysis
,food , agric, industry , pharmaceutical and other medical usages or researches.

Continue Figure: 1. B & C. season 2011.
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Figure no: 2

Pink

Glassy

Reddish Mixed

Original samples after cleaning and sorting

Figure: 3.

®

Dry Samples (HPSG) after cleaning grounding and sieving 0.5 mm

Figure no: 4. Final required samples as an objective of experiments

10%

10%

55 °C/24 hr

55 °C /24 hr

10%

55 °C/ 24 hr

55°C /24hr

10%
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Figure no: 5.

Original samples 10% after oven before fining and grounding

Figure no: 6. Impurities picks after filtering before oven.

Mix Different colors samples glassy pink and reddish

Figure no: 7. Some Different concentrates 20 hr/60 c test

5% 10% 15% Conc. 20%

Figure no: 8. Impurities seen on filter papers after centrifuge.

Different concentrates of residues of colloids and gum solution.
Minutes in desiccators or an hour at lab temp and kept in tight plastic or glassy
containers for use.
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Abstract

The main goal of this paper is to study the finding of the value function of an
optimal consumption problem in incomplete markets, and the viscosity solution of
the associated Hamilton-Jacobi-Bellman (HJB) equation, some properties of the
value function are also present. It is shown that the value function of an optimal
consumption problem is the unique solution of the HJB.
Keywords: Viscosity solutions, Hamilton-Jacobi-Bellman equation, optimal
consumption , incomplete markets.
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1- Introduction

An optimal consumption problem is a well-known problem in mathematical
finance .It is the problem that describes the optimal way an investor can use his
money if he only has three choices; it is possible to save the money in a risk free
bonds, it is also possible to invest it on the risky stock market and spend the money
on consumption. Robert Merton studied the case where the investor had no income
flow and managed to solve it analytically see [1].

Two important assumptions concerns the behavior of asset prices and also
the investor's attitude to risk. There are also some other assumptions made about
the market, which should be perfect, with continuous trading possibilities and no
transaction costs. It is possible to save the money in a risk free bond, it is also
possible to invest it on the risky stock market and spend the money on
consumption in an incomplete markets, markets are incomplete meaning that some
payoffs cannot be replicated by trading in market securities. The investor’s
objective is to maximize the total expected discounted utility of consumption over
infinite trading horizon.
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In this paper, one will consider a continuous-time consumption investment
model, with an upper bound constraint on the consumption rate, which linearly
depends on the amount.

The main results are detailing properties of the value function and its
characterization as the unique viscosity solution of the associated of Hamilton-
Jacobi-Bellman equation, which is exhibited in section 2.

2. The Hamilton-Jacobi-Bellman equation Definition

The Hamilton—Jacobi—Bellman (HJB) equation is a partial differential
equation which is central to optimal control theory. The solution of the HJB
equation is the ‘'value function' which gives the minimum cost for a given
dynamical system with an associated cost function.

F (£, V(t,2), Dy V(t,x))

= -V, (t,x) — supyey {@(t, x,u) + +L*V(t,x)} =0 ..... (D
On [0,T) X R™
Where L% the linear second order operator associated to the controlled process
controlled by the constant control process u, V, mean d,V (¢, x).

Before the problem can be formulated along with the associated
Hamilton-Jacobi-Bellman equation the economic setting of this problem must be
described. The setting describes a risk-free bondg(t), the stock priceS(t), an
illiquid asset H(t) and a wealth process L(t).The setting used is described in detail
in see [2].

3. Formulation of an optimal consumption problem

First consider the complete probability space (Q, F, P) where Q is any set,
F is a c-algebra of subset of Q and P is probability measure on F, on which we
will define W (.) to be the standard 1- dimensional Brownian motion,

{F, = oc(W,, s <t),t > 0} denote to the filtration generated by the Brownian motion

We will consider the financial market with two assets: one risky asset,

called stock, and one “riskless” asset, called bond.
We will assume that the price P; of the bond is driven by an ordinary
differential equation d P, = rP,dt where rthe risk-free interest rate is.
And we will model the price of the stock S; as the solution of
dS; = aS;dt + S, dW,

Where « the mean return rate of the stock is, o is the volatility of the
stock. The interest rate r, the mean rate of return a, and the volatility o are
assumed to be constant with » > 0,0 >0 and u = a —r > 0. Then it is well-
known that the wealth process of the investor is driven by :

dX; = (rX; + mep — Cp)dt + meadW, Xo =X werverver e e (2)
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Where x > 0 is the initial endowment of the investor, m, is the amount of money
invested in the stock at time t, C; is the cumulative consumption at time t, we
assume that is

X; =20, forallt >0
The target of the investor is to choose the best consumption investment strategy
(C(),m(.)), which subject to maximize the total expected (discounted) utility
from consumption over an infinite trading horizon that is

(0]

J e Ptu(cy) dt] RN €)'

0
Where U: R* - R™ is utility function of the investor, which is strictly increasing,

and £ > 0 is a constant discounting factor, we consider risk-averse investor only,
this is equivalent to say U(. )is concave.
The consumption, investment strategy (C(.),n(.)) is required to satisfy to
following inerrability constraint

T

E je‘ﬁt(ntz + Cdt| <o forallT >0

0

In which case, (1) admits a unique solution X (.) that satisfying
T

E fe‘ﬂthtldt <o forallT>0
0
We will assume that the consumption rate is upper bounded by a time-invariant
linear function of wealth X, at any time:-
0<C<kX,+C, t=0
Where k and C are nonnegative constants, at least one of which is positive.

maximize E

Let V(x) be the value function defined as:

(0]

J e Pty (C,) dt] R €

0
We focus on the constant relative risk aversion type utility function
p

V) ==, x>0
X —?, X =

For some constant 0 < P < 1. It is well-known that logarithmic utility function
can be treated as a limit case of the constant relative risk aversion type utility
function as

V(x) = sup(ceyny)E

P_
log(x) = limp_,, ¥l

28



2016 — 3l sllood] el Vs sl il

-

We first recall the well-known for the scenario without constraint Define

And
— PO —r1
k='8 1£P ) ..(5)
Theorem 3.1:- if k> 0 and there is no constrain on the consumption rate,
k =400 or C = +oo then the optimal consumption investment strategy for
problem (4) is given by:-

U
(Ct,T[t) = (kXt,m Xt)» t = 0
and the optimal value is
oo 1 —

4. Viscosity solution and property of the value function
The theory of viscosity can be applied to study linear and nonlinear Partial
differential equations of any order. One consider a non-linear second order partial
differential equation.
F(x,u(x), Du(x),D*u(x)) =0 forx €0 ceevvee v (7)

where O is an open subset of R% and F is a continuous map from O x R x R% x
S; — R. A crucial condition on F is the so-called ellipticity condition:
F(x,r,p,A) < F(x,r,p,B) whenever A = B,
Forall (x,7,p) € O X R X R4.
The first step towards the definition of a notion of weak solution to (7) is the
introduction of sub and super solutions.
Definition 4.1: A function u:O0 - R is a classical super solution (resp.
subsolution) of (7) isu € C2(0) and

F(x,u(x), Du(r), D?u(x)) = (resp.<) 0 forx € 0
The theory of viscosity solutions is motivated by the following result,
Proposition 4.2 : Let u be a C2(0) function. Then the following claims are
equivalent.
1) u is a classical supersolution (resp. subsolution) of (7)
i)  For all pairs (xg, @) € 0 x C?(0) such that x, is a minimizer (resp.
maximizer) of the difference (u — ¢) on O , we have

Let us to study the some basic properties of the value function
Proposition 4.3: If kK > 0, then the value function V(. ) of problem (4) satisfies

1
V(x)SEkP‘le, x>0
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Moreover, V(.) is continuous, increasing, and concave on [0,4c0) with V(0) = 0
Theorem 4.4- k > 0, then the value function V(.) of problem (4) is the unique

viscosity solution of its associated HJB equation
1
BV (x) = supy (E(rzn%(x) + ﬂqu(x)> ~ SUPoscekrrc

(u(e) = V(1)) — i (x) =
w2V (x) CP(x)
pV(x)+ 207V (x) + (C(x) =)V (x) —
in the class of increasing concave function on [0,+o0) with V(0) = 0 where
1
C(x) = min{Vx(x)Pfl, kx + {’} , x>0

Theorem 4.5 The value function V (.) is the unique constrained viscosity solution
of (8), v is a sub solution of (8) in D and super solution of (8) in D. The value
function V' (.) satisfies the growth condition:

0<V(x,y)<k(l+x+y)¥ , Vx,y €D
Such that k > 0 constants and y € (0,1)
Theorem 4.6:- If k>0, =0, andx >0 , then the optimal consumption,
investment strategy for problem (4) is given by:-

. i
(Ce,ymy) = <m1n(;c, k)Xt,m Xt); t=>0

=0x>0.....(8)

And the optimal value is
min{k, k}F

= P =
V) = 5T =P) + minfe, k3P
kP
P
K
P(e(1—P)+ kP~ S K
1
5 kP=1 xP K>k

Corollary 4.7:- If k = > 0 an C = 0 then the optimal consumption-investment
strategy for problem (4) is given by

u
(Ct, T[t) = (KXt,m Xt>' t=>0
And the optimal value is
1
V(x) = 5 kP~ xP
Proposition 4.8:- The value function V(.) of problem (4) satisfies the following

properties:-
i) V(x)/xF is decreasing, and hence
xV,(x) <PV(x), x>0
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kP
P(k(1— P) + kP

1
XPSV(X)SEKP_l xP, x>0

i)  V(.) is strictly concave on (0,+o0) and V,(.) is strictly decreasing on
(0, +00)
iv)  We have

k

K(1—P)+kp

P=1 xP-1 <V (x) < kP 1xP1, x>0

5. Discussion
In view of equation (4) and (8) it is clear that the value function of general

control problem satisfies Hamilton-Jacobi-Bellman (HJB) equation (1). According
to theorem (3.1) for k > 0 equation (5) indicates that there is no constraint on the
consumption rate C. The optimal value of the value function V is given by equation
(6). Proposition (4.3), shows that V is continuous, increasing and concave in the
rang [0, co], where it vanishes at the origin x = 0. Theorem (4.4) indicates that V' is
a unique solution of HJB for k > 0.
6. Conclusion

The value function of an optimal consumption problem is the unique
viscosity solution of the associated Hamilton-Jacobi-Bellman equation, if V is
sublinearly growing then (8) is well-defind. Moreover, if the value

function V is defined in a special way then it can solve HJB.
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Effect of Irrigation Technique on the Advance and Recession Phases of
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Abstract

This study was conducted at the University of Khartoum Top Farm during
the period from November 2010 to November 2011. The treatments included four
furrow irrigation techniques namely; surge flow, bunds, cut-back and cutoff. The
techniques were applied on open ended furrows and dyked end furrows. The
furrow length was 190 m, the four techniques were randomly distributed in the
experimental area and the design followed was the split plot design with three
replicates. The results of advance and recession curves showed that water advance
for the surge flow was very rapid and it reached the lower end of the furrow in a
short time followed by bund, cut-back and cutoff irrigation techniques. However,
in case of cut-back and cutoff, the water front reached the lower end in longer time
compared to bund and surge irrigation techniques. The results of recession curve
showed that surge and bund irrigation techniques respectively were curves deplete
in descending manner. However, the higher recession rate was recorded with the
cutoff irrigation technique (at P < 0.05) followed by the cut-back, surge and the
bund irrigation techniques. The results revealed that the highest opportunity time
was obtained with surge irrigation technique at 20m from the end of the dyked end
furrow. While the lowest opportunity time was recorded with cutoff at 190m from
the upper end of dyked end furrows.

Key words: Furrow irrigation, surge, irrigation efficiency.
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INTRODUCTION

Surface irrigation event is composed of four phases, These are the advance,
storage, depletion and recession phases (Fig 1). These phases are named according
to the most noticeable process that occurs during the phase (James, 1988 and
walker, 1989). The advance phase: When water is applied to the field, it advances
across the surface until the water extends over the entire area (Walker, 1989). The
advance phase ends when water reaches the downstream end of the field, during
advance a sharply defined water front with water on the inflow side of the front
and dry field on the other side moves across the field (James, 1988). Bassett et al.
(1980) reported that the advance phase is that portion of the total irrigating time
during which water advances in over land flow from the upstream towards the
lower field boundary. The rate of advance decreases with time as the wetted area
behind the water front increases (James, 1988). Walker (1989) mentioned that
there are two important measurements necessary during the advance phase and
these are: the discharge hydrograph into the field or into the test furrows and the
elapse time from introduction of the water until the advancing front reaches the
station along the direction of flow.
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Fig 1. Schematic diagram for surface irrigation phases
Source: James (1988)
A = advance curve. B = recession curve. C = contact or opportunity time.
Storage (continuing) phase:

This phase begins when the advance phase is completed and ends when
inflow is cutoff. It occurs only if the inflow to the field continues after water has
advanced to the downstream end of the field (James, 1988 and Bassett et al. 1980).
Whereas Walker (1989) stated that the interval between the end of the advance and
when the inflow is cut off could be called wetting or ponding phase (storage
phase). Bassett et al. (1980) stated that if cutoff occurs first, this phase is of zero
duration. The shape factor of surface storage has been found to depend on the
irrigation time, land slope and discharge rate, but it is independent of the
infiltration rate (Louizaki, 1987).

Depletion phase: The depletion phase begins when the storage phase ended
(i.e. when inflow ends) and ends when the depth of flow at the inflow end of the
field becomes zero (James, 1988). When the volume of water on the surface begins
to decline after the water is no longer being applied, it withers and drains from the
surface (runoff) or infiltrates into the soil. For the purpose of describing the
hydraulics of the surface flows, the drainage period is segregated into the depletion
phase (vertical recession) and the recession phase (horizontal recession). Depletion
is the interval between cutoff and the appearance of the first bare soil under the
water (Walker, 1989).

Recession phase: Recession begins when depletion phase ended. The drying
front moves from the inflow to the downstream end of the field. Recession
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continues until either the front reaches the end of the field or it encounters a
receding front moving towards the inflow end of the filed (James, 1988).

Bassett et al. (1980) described the recession phase as that portion of the total
irrigation time between the beginning at the upstream end of the field and the
disappearance of the last water upon the inflow rate. The slope of the field, the
infiltration capacity of the soil and the hydraulic roughness affect this phase. For
surface irrigated fields, Walker (1989) reported that the recession phase ends when
the surface water disappears at each measuring station.

There are many techniques, which can be used to increase furrow irrigation
efficiencies. These techniques include bunds (strips) along the run, the traditional
method (cutoff), cut back method and surge flow. These techniques are usually
used to improve the effectiveness of irrigation and to decrease the surface losses
such as runoff and deep percolation. Bunds are strips made along the run or along
the furrow so as to increase the duration between applying the water and
infiltration i.e. to increase the contact time or opportunity time. These bunds can be
made of earth 15 c¢cm high from the bottom of the furrow or made of grass so
as to slow the flow for a time for more water to infiltrate. Contour bunding is most
widely practiced in semi-arid tropics. The conventional contour bund system
allows water to stagnate for long period in extensive areas along the bunds that
affect crop yields in these areas. Conventional contour bunding involves the
construction of small bunds across the slope of the land along the run so that the
slope is reduced in series of small ones. Each contour bund is provided with an
elevated spillway at the lower end of the field. Each contour bund acts as a barrier
to the flowing water to concentrate in an area, thereby allowing more water to be
absorbed into the soil profile. The conventional design allows a considerable
volume of runoff to be impounded near the bund (Walker, 1989). In many
countries, the name bund is associated with various kinds of erosion-controlling
banks, which have grass or shrubs planted on them. The object of the grass may be
whether to trap silt from surface runoff water or for the roots to help bind the banks
together (Hudson, 1981).

Cutoff is the traditional practice to stop the flow when the advancing wetting
from reached 75% of the furrow length. EI Ramlawi (1992) reported that the test of
the traditional practice was conducted using flow rate 1.5 times or more than the
flow rate used with cut-back method, when the advance wetting front of the flow
reached the end of the furrow, the flow was completely cutoff. The cut-back
method for efficient surface irrigation minimum deep percolation and runoff need
to be maintained. However, in most furrow irrigation with little or no runoff large
deep percolation results (Lal and Pandya, 1970). On the other hand, as mentioned
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by Ohme and Mangs (1977) when a high distribution efficiency is achieved,
considerable surface runoff results.

Criddle et al. (1956) introduced the concept of quarter rule in order to
minimize deep percolation losses on the upper end of the furrow. Based on this
concept, water should reach the lower end in one-fourth of the time required for the
desired depth of water to infiltrate in the soil. This concept may be achieved by
changing the inflow rate and/or the length of run (Bishop, 1962). One method of
minimizing tail water is to reduce the furrow inflow when the advance phase is
completed. Most cut-back systems are designed to operate in two concurrent sets,
on advance phases set and on wetting or ponding set the advance and wetting
phases are both equal in duration to the required intake opportunity time (Walker,
1989).

The limit of the size of furrow stream may be the carrying capacity of the
furrow. Because the intake rate decreases with time and some ponding occurs in
the furrow, it is usually better to- "cut-back™ the furrow stream after it has reached
the end of the furrow. Cut-back may not be necessary where grades are nearly flat
and furrow have adequate storage capacity (Criddle et al., 1956). Cut-back
irrigation increases application efficiency by reducing runoff losses. The use of this
practice allows larger stream sizes and deep percolation losses. Cut-back is
commonly used to reduce the quantity of irrigation runoff. This method utilizes a
large furrow stream to rapidly advance the length of the field and wet up the
furrow. When the water has reached the end of the field, the size of furrow stream
is cut back to one third or to one half of the original furrow flow. Cut-back can
reach application efficiency of 80% or more and results in only 10-15% of the total
applied water as runoff (Evans, 1978). The desirable operational practice is to cut-
back the initial stream size appreciably after it has reached the lower end when
enough water is running off to justify the effort. The time of cut-back should be
such that fairly large stream running off at that moment should be about the same
size as will be running off at the end of irrigation after having been cut-back.

Surge flow is a relatively new procedure for automating surface irrigation
systems in which problems with slow advance and excessive surface runoff occur
(James, 1988). It has been defined as the intermittent application of irrigation water
to furrows or border, creating a series of on and off modes of constant or variable
time spans (Coolidge et al., 1982). It is accomplished by alternating furrows with
rest periods of zero inflow. The duration of time between successive inflow
periods, called the cycle time, is chosen so that several on off cycles are required to
complete the advance phase of the irrigation. During the advance phase the
duration of rest periods is normally long enough for most, if not all, water to
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infiltrate before the next inflow period begins. The ratio of on to off times is cycle
ratio. Although, the cycle time varies during the irrigation the cycle ratio must
remain constant, i.e. the on time equals to the off time (James, 1988). Each surge
as Walker (1989) reported is characterized by a cycle time and cycle ratio. The
cycle time ranges from one minute to as much as several hours. Cycle ratio
typically ranges from 0.25 to 0.7. By regulation of these two parameters, surge
flow can improve irrigation efficiency and uniformity. Surge flow irrigation has
higher efficiency and is more capable of automation compared to conventional
methods (Mostafa Zadeh and Mousavi, 1989). By reducing the volume of water
required to complete an advance the surge irrigation technique gives the potential
to increase the distribution uniformity and hence, increase the effective use of
water in furrow irrigation (Coolidge et al., 1982; McCornick, et al., 1988; Mostafa
Zadeh and Mousavi, 1989; Walke, 1989; lzadi, 1990 and Trout, 1990). James
(1988) reported that, more rapid advance improves the uniformity of the irrigation
and allows higher application efficiency to be achieved. Proper management is
required to reduce deep percolation and run off losses and to achieve higher
application efficiencies. Uniform water distribution over the furrow length was
obtained by overlapping surges. Deep percolation losses decreased from 12-15% to
6 - 8% while run off losses were reduced from 25-30% to 12% when using surge
irrigation. Surge irrigation requires 20-25% less water than continuous irrigation
(Varlen etal., 1995).

The overall aim of the study was to evaluate furrow irrigation techniques
including: surge, bund, cut-back and cutoff (tradition practice).

MATERIALS AND METHODS

The experimental work was conducted at the Top Farm of the University of
Khartoum latitude 15°40 N and longitude 32°32 E. The climate is described as
tropical arid. The soil was classified as a clay soil. The first experimental period
extended from November 2010 to January 2011, the second period from April to
June 2011 and the last from October to November 2011. The four techniques used
were surge, bund, cut-back and cutoff (traditional). The four techniques were
applied on open ended furrows and dyked end furrows as main plots. The furrow
length was 190 m and 0.8 m wide. The total area of the experimental work was
3700 m?. The techniques were randomly distributed in the experimental area. The
experimental design followed was the split plot design with three replicates. Land
preparation was carried out with disc plough (to a depth of 0.25 m), disc harrow to
break the clods, and firm the top soil, leveler, land surveying and land ridging.
Heads of 0.25 m were maintained in the stabilizer ditch (a ditch running parallel to
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the head ditch). Stream of mean value of 3 L/s was turned into each furrow using
two calibrated syphon tubes with 0.05 m inside diameter and 2.8 m long of
discharge of 1.5 L/s was obtained as a furrow stream to apply water. When the
advance wetting front of the flow reached the end of the furrow, the flow was
completely cutoff. For the cut-back technique, when the water reached the end of
the field, the size of furrow stream was cut-back to one half of the original furrow
flow. As for the surge flow time, the cycle time was chosen so that several on-off
cycles were required to complete the advance phase of the irrigation and the cycle
ratio is determined. To determine the advance time, the experimental procedure
was based on the following steps:

- Three uniform furrows with 0.8 m spacing and 190 m long were
chosen for each technique.

- 11 stakes (stations) were set at 20 m distance for each technique.

- Stream size of a mean value of 3.0 L/s was turned into each furrow
using two calibrated syphons tubes.

- Using a stop watch, the time when water reached station zero into the
tested furrow was recorded.

- The time when the advancing front of water reached any station was
recorded.

- Also, the times when the water was cutoff and recession started at
each station were recorded.

- Results obtained to all treatments were statistically analyzed using
DMRT procedures.

RESULTS AND DISCUSSION

Advance and recession curves for the different irrigation techniques at the
Top Farm were shown in Figures 2 to 9. Statistical analysis revealed that furrow
end condition had no impact on water advance rate. However the highest advance
rate was obtained with surge irrigation technique, followed by cut-back, cutoff and
bund irrigation techniques in the open ended furrows. As similar pattern was found
in the dyked end furrows except that the cutoff preceded the cut-back irrigation
technique. On the other hand, the recession rate was highest with cutoff and cut-
back irrigation techniques in dyked end furrows, which had the same rate, followed
by bund in dyked end furrows, cut-back in free end furrows, surge in dyked end
furrows, surge, cutoff and bund in free end furrows. Bunds technique had the
lowest recession rate and this was due to the fact that bunds across the furrow
length resulted in water ponding between bunds, which led to slow recession rate.
Similar results were obtained by Merriam et al., (1980); Coolidge et al., (1982)
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and Testezlaf et al., (1987). The opportunity time as represented by the vertical
distance between advance and recession curves at a given station, is the difference
in time between water arrival and depletion, as shown in Figures 2 to 9. The
highest opportunity time was obtained with bunds at 20 m from the upper end of
the furrow with dyked furrow end (at P<0.05). While the lowest opportunity time
was recorded by cutoff irrigation technique at 190m from the upper end of the
dyked end furrows. This means that the contact time in cutoff irrigation technique
was low compared to the other techniques at all station, along the furrow and was
affected by furrow end condition, followed by cut-back irrigation technique, bund
and surge irrigation techniques. Similar results were obtained by Coolidge et al.
(1982).

The intermittent water flow (surge technique) resulted in a large opportunity
time as a result of fast advancing front and slow recession front compared to the
other techniques tested.

CONCLUSIONS

Surge irrigation technique gave significantly (P < 0.05) higher moisture
content values than the other techniques used in this study. Consequently the
technique resulted in the highest quantity of water infiltrated and stored in the root
zone compared to the other techniques.
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Fig 2. Advance and recession curves for surge irrigation technique in open ended furrow
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Fig 3. Advance and recession curves for surge irrigation technique in a dyked furrow
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Fig 7. Advance and recession curves for cut back irrigation technique in a dyked furrow

160

140

i35 cut off Advance
—_ cut off Recession
g 100
g
=
% 80
o
A 60
=

40

20

[} 30 100 150 200

Distance (m)
Fig 8. Advance and recession curves for cutoff irrigation technique in open ended furrow
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Fig 8. Advance and recession curves for cutoff irrigation technique in a dyked furrow
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