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Study of Forage Value and its Seasonal Alterations for Some Perennial
Grazing Plants in AL-Jabal AL-Akhdar, Libya

Abugarsa S. A., Algosni J. S.

Faculty of Natural Resources & Ecological Sciences, Omar Al-Mukhtar Univ., Al-Beida,
Libya

Abstract

Samples of Hamada scoparia (bunge), belong to Chenopodiaceae Fam., and Artemisia herba —
alba belong to Asteraceae Fam., were collected from south of Marawa, while samples of
Pituranthus tortuosus (Desf) belong to Apiaceae Fam., were collected from east of Sidi
Botheraa. The first samples were collected on 27/12/2001, whereas the second samples were
collected on 27/4/2002. The purpose of this experiment was to determine the effect of season on
the nutritive value of these three different plants. The results showed that the highest percentage
of crude fibers (CF%) was reported in Pituranthus tortuosus during winter season, whereas the
lowest CF% was reported in Hamada scoparia during spring season. The crude protein (CP%)
increased in all the plants in spring season where Artemisia herba —alba recorded the highest
value. Phosphorous percentage was higher during spring in all samples especially with
Pituranthus tortuosus. percentage of sodium was significantly low in Hamada scoparia and
increased in Artemisia herba —alba in spring season while it did not change in Pituranthus
tortuosus. The results showed that calcium Percentage increased significantly only in Artemisia
herba —alba in spring season. The three different plants showed insignificant differences
between the two growth stages in percentage of potassium. Hamada scoparia showed significant
increase in percentage of magnesium in spring season and it decreased significantly in Artemisia
herba—alba in spring season whereas its percentage did not significantly differ in Pituranthus
tortuosus between seasons.

Keywords: Nutritive value, seasonal alterations, Hamada scoparia, Artemisia herba —alba,
Pituranthus tortuosus .

(2016) S 2381l ¢y 5 5 a0 Sl dlaal) caglall Jlidal) las



pstall Hlisall dlas

37-11 (2016) ) ¢(02) 23 ¢(31) lne
Lad es Ll Slaal e Amala
20131280 i s g Il

aldiuly hlas o malll Jpans do )y ) e laia¥)y Ldgd) JBY)
paa (A8 hl) ddadlaay 5yUaull

2*AA;A D) (e TA_)SLc slksl};ﬂ ?“Ab"l A

GO daals cdel)3l A ¢ el ALY i !

DUal) ee Anala el S )l Lpanily e ))3l 2LisY) aud

DOI: https://doi.org/10.54172/mjsc.v31i2.279 ghaliaragab@yahoo.com : iy i<ll 4 ull*

gailall

Lol @lll A3lie s)land) alasiuly Cbhlas o maill de )3l Lially LeldiaVl BV 58 Gaall Caagial
pre by Al 03] gptiall e g L3 ells clelal agilagia 5 gl anls ) JSLEA Aiea 5 (gAY
@ bl aladiuly hlas e a3l Al malll o)lhe oo gilie 100 sials (Ll agilajiiay lgis
s ekl Bl Ukl Cens el del)) 8 Rl Bl et Gas leglie SO dls ¢ s
Sl alal il didas Slidly 51 auye jlasls (olaal) Jas el Lebilas

cJleadl 23e (ymlensl Lyl de )3 alaiy 45lally 5yUauly eail) dely) e A5l Ao Lainy! ) il aal ope
€ (e S (mlanl Al U ey Al sl Adlee (mlisly coiiall Gala alyys edall KU algl 50,
Cras - dlaall (e BN alklg ¢ EELEST (e paldil) 30 LS 3aly)s cclaisiall AaeSs ¢ golasl alend) A0Sy ¢85l
i 8alyyy (V) e lall Cugusia £ L)) aae e diiladlly a3l olaall e (¥ alanl) A5l alsa Ao Y
A 30l e smmnall U8y (65 Am gy 2l HUN) aal (yag colsal) gysi pUlsily A gliall yalially JaliiaY)
Claliss gead 3 30 (slad pae Lyl sdgy maill ey die g 130 4l A JSLaA) aaY duallys ccilay)
ki g aae s (Y e e ) Allaall (g A8 5y pemy VYD 8 ate s Al oo Jygustl el
Ao D) Al lead amimy e b3l SR 55 dsms paey AN e Dilaglaall (aiis dibuall S5 )

.2016 28 Ly : sl Gyl €2015 09 (uhane | 125 5y

CC BY-NC 4.0 elay) g Laall slicd Gmt 5i Jas 58 o sas 4x 358 s = skl Jpum sl Adaud Jiall 138 gy o5l 3al) ilsall ©



Lia) Uially Lasial)

sae il ) el aang de ) @il dualadl Gl e adl) lealil) (B pali o e
o Apeaally Zoolal) Fpaall Amgl Sl Jilaaslly lsY) il B Gy )yl Aaliy) e Leaal Jalse
ol Lo 3l ol antll LU ()l slae (A aienall i) ) ALSYL ool Z ) Jlae
A & S jeae lgie s Al Joall lgie (Sl ) JSLEQD aaf o Gy (B Las (30138 35ml) aas
D% G Glandl gy Ahaine Ay (SIS Jlaiils Ll Bsadlly 4803 ssadl & Adaie gL
AR 308 Y a3 A Bl o Al AT bl e Ll Legie o 8 53l
Aals Loladl Ll gpadl mdll Jingy Aaliy) ddeall 3 ol jeaiey age 350 Wlicly oS
>l Jseanall o)liels ¢ casill (gsinsall o ) cdpaiil) Jaalaall aal (1o o)liiels golell unsilly olsus
Laall Al Ceiie 4l 535l Joall ilubas 3 Jall _adaall Joall awriis o3 gl #dly
Jealadll aal aal madll 223 13 .(1982 55315 Borlaug) syl sl dalay j Gulitiess '5)50ll5
ol aY1 Al Pled o pai of gl il L 13 (ST (gpnmal) puiandl LA 8 334l Zpabud)
Wglaad Cagylall a8 deh3lly ZUay) salyl sae Jola clin alell Cinilly alall a2 pad jpusny
aal malll Jpane 3 WS el afsdl o slaieWG S G el A o GSY) Y Jsea)
g Kally Al ity Y iy alie 3 gpad ol lede adiny ) 48050 gl Jualas
(2013 ¢spaTs ol s sl ol 21358 il (55 2pill g3p0 a2y LS

o Al S celgus an o A1 L) el Lal) Bt A Dby Lust 1o Ao )3l Al bl
=Dl gl il W s pslaiall dipnall Aol Al o [ Toldie) ading Y sl of slad
Gl sy Wie (e 5ol AsiSaly RSl iy ) 30l (A Bl i Ae il A s
el 5l Apsedl) Jio Aol (S Bosl LagdeSl) Cullll) Guliiy Sasiu) b ausl) Gub e
il Gin )l augl Jlae 8 Usale Lo jeme i 385 (2007 wae) V) slaaslly 3lanll,
(2013 cie )3 5y Anallall Lgipdas ) Adle N ame Ayt Jualaall alanal 43iladl) £ liy)

O V) sk 358 Na deasisdl BRI Ga e (B Blandl alasinl malll Jpeanae A2l o w2
iyl (may c)lal 885 s Aipla it Tt yland) daiinly (llas e gl Jpnss de)))
Oo Al Eaal) (Laslssall) A0V de )l alas aal aal e ll U daplall o3 Jsa il ) AL
ol A€ Camil i Aiald diiay lgie Agldly dale daiay Lali)) yledl pladiu) 5. a8y ols

(2016) S 23=1) ¢ S5 5 2 ) Alaall ¢ slall HUiall dlne



13 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

oAbl 2 Y] DA LS iy Apladll Aaliyl 5ol ) s (%25 Ay At 5)l)
Alall sla saly s LN A6 pamis e Al 3 oSaly Lae lapg s Clanas saaudy 5l
S Al saa e Al cluball bkl g W oSl (1989 ) 4lin iy gl
DY) aaats Aalal o3 5eliS (gae o Capill Al oda casld 1A mpmgy Lelaiayly Al BV
e al) JSLae o ol Lafy gland) oty allime o peadll Aol e laially Al

Nelad agila siiay A0Y) de )l Aslaial)

Al alaa

UASLA.AA‘B AJ:\JL Jﬁ.l;.[j AA.DM\ bl@J ug.\.u.d\ U:‘LJ\)AH :LK:LC\A\}”J %JLA:\EY\ UASL..AAJ\ Jg.A;.l _1
syl Aasinly (lalas e el Jpanes deyiid) )Y

el Jpemne del)3l (L)l shoall —Lipeall (gsise —Agpdll Aleadl o) LelaaV) SV s -2
LAY Al @kl Al 5)and) Alasiuly Cilalas e

oalsam ldY ) —Cghl) — liall —clapal —A kel saanyl —addl o) dad) B w3
@halls 4jlie sylandl aadiuly Callias o el Jpane dely)l (L slpuadll 5 daall V)~
AN el

Sl alaiuly Ghlas o il Jpane deh) oo ghl 4als Al JSladl e Gapall —4
Nelal agila i

daphll oda 8 5)lhad) alasinly Qblas o madll del)) diphl uid) e g3l el dulp =5
Agilasal)l dufal) Adlaieg disl) PEEN

Blhnd) aainly (iblas o el Joemne Aol Lo Gl ) Bl b e il o die sl
cobe e glie 100 Hlas) Oy gyl dblae o Aiphl) o2 lgd citda ) sl ST g
e A alatiuly el Jmne dely) ag) land) pasiuly ablas e del)) diphy il Jpane

Jpanae dehy) 8 L) 3)lall ()perdinn Gas leglie 50 Slial & LS cablias 3 Lagld e el

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



& sl iy palaia) dsh) vie Wga S Gl ) s gl dely) o ) sl Ayl 4

(N B pa)) A A ) S5 s ) el Bl (L)) s

R PO

3] Lapad Cudia duadal) ALl Loy s)laul e dalual Luhall Glily cea 3 2lieY) &
2014 oo slsis anims sle el A QL) pan iy (2l

bl Jadas

Chi=gs!S gue JLialy aboall T ially fysiall canally S e bl Jilad b Al el
.One Way ANOVA sVl salal cplill Jidas Lisls square

Lgeilia g Afiag) gty
Bllacdl) adiicea Cpfigasall Ao laia¥) clacdly Gailadl) Yyl

ald JS e LSV Al o Gopmill b odsaadl g L3l Sl pailiadll A Ll Jian
Aapb g it Al Gluagilly Bluglly @hll sl 5 4aldY) mebd) s vie @lld (e 3ol
tol Lo (1) ady sandl il (e oaays ¢ pailadl] 238

45 G 75l Appae A3 3 %35 diw 45 e B Agpend) 2l 3 &85 %5T G i sigend) Al -1
A 55 00 ST jaall A8 8 %14 5 A 55 ) A

Laiys comal Ofismnd) (30 %16 s o cf dadl Jsasal dpaglal) Alad) dlyy dpadanll Alal) -2
colaalall G Cials cdangia cins Jage o cplala %14 sas Lot (iS5 his 458 i agie %15
caiiil e %14 %41 Jle dasas laugia Jase e

s caly s A okl Ao b Gsleny %42 Gl Cai e i Lo e o ol 1) -3
cpall slaidy %5 Ly cpilase (gslany Snll de s (40 753

Syioa pud Luhal) Ly Gfisasall Jaa) 0 %24 Jsa of dudpall 3 iy i) 3y aaa -4
3 atyul %19 5 ausio ol Luhall die Jea) e %57 JMoa iy dased o Jiy Walil axe

(2016) S 23=1) ¢ S5 5 2 ) Alaall ¢ slall HUiall dlne



15 e eyl Asilaay syland) painly callias e el Jseane dely) Lo iinYls ddadl HEY)

1000 ce aglan Ji 4l dmdl Jea) (0 %24 Loy leghie 24 Msa o o 130 gsise -5
O pelds ool Al ) sl e %62 s ol defie 62 Jsn of om (B e Bia
Led Lia 2000 e aelin i %14 Aoy deia 14 Jgs Liy e 4 2000-1000

Clang DG e base Jiy Loy je clilgal (uila %22 s of gl clil el 4l 53kl -6
Al Clang 6 e JSI e 535m %42 55 6 =3 (e il s o (g3en %36 5 Al

ped Baal paileasll e Uiy (3Uand) Ayl erdions) Ofismsdll g 13 ausi -1 Jga

% XY uaibadll % e uailadll
Lol cliaatiud) o g1l oladl =7 Lpend) Al — 1
10.0 10 a0 (16-10) s 510 51 1 45 (e Ui
30.0 30 452 (23-17) busia 35.0 35 4w 55-455
60.0 60 iap (30-24) us 14.0 14 L 55 e S
eyl ye e laial¥) ASHLal) -8 Laledl) AN -2
8.0 8 421 (15-8) dadsine 4S)Loa 16.0 16 =
22.0 22 a2 (24-16) idansie S lie 15.0 15 S 5 b
70.0 70 453 (32-25) iy 4S)lie 14.0 14 Lousgie can Jage
Law)ll dueLaal) 45l -9 41.0 41 Lgie Jase
22.0 22 Gilay (10-5) dumidie 48)Lie 14.0 14 Sle Jase
36.0 36 dapd (15-11) Adasie 485L5e Lgal-3
42.0 42 iay2 (20-16) dxiipe AS)ia  42.0 42 Jrie gy o 22
4ol da)al 10 53.0 53 b e
14.0 14 42 (15-8) dumidie dayo 5.0 5 TN
37.0 37 i3 (24-16) ddamsio dap el 581 aaa -4
49.0 49 1)1 (32-25) dmitpedayy 2440 24 A5 e Ji
sihrall Zlay) ~11 57.0 57 B 75 e
19.0 19 day (13-7) Lmidie ol 19.0 19 Al 7 e s
38.0 38 iad (21-14) iansia 7 i) Ja -5
43.0 43 452 (28-22) dadije pliss) 24.0 24 10005 Jal

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



iehl paNisla-12 62.0 62 4xis 2000 ~1000 (3

22.0 22 ol e 14.0 14 asa 2000 o ST
67.0 67 L8l 3 -1 o dglgall Claagl 3)a —6
11.0 11 w3 e i 2200 22 Cang 3 e Ji
36.0 36 Glans 6-3
2.0 42 Clang 6 3 il

AR oy Cipnsall e g3 Al 03 (b 4y dabys el Clisaiad) sad ol -7
hlall Gmns b 4y o Gasnaall Jlan il 138 Gl w55 eyl basiually lledly IS
A s dulay) chlie (5) aeie @l (10) e osSal (Likert Method) Sl (ubite alasiuly
5ol Je (e 2 3) clage (GBilse e culaa (Gilse) Lillatind cudacly (10 8 6 ¢4 <2)
Glasy (Gilse e cdlae (Gilse) Leblain) cudaely (13¢5079) W) a5 de <l (5)
dae il cliaidl s aaladl dapy o el Gisane JS Glad moead Qi il e (162:3)
prali aig (A 30-10) o Aehill cliaaiuadl gas slaidd LN Aajall (gl ol #gl5s
olad) (A0 23 ~17) Jawsic olad) (A2 16 —10) g olad) 1 L WS il &6 ) el
o3l Cbaniudl sl apaladl OIS Glsasdl e %10 o I gl @)lils (32 30~ 24) b
(s peala] %00 5 chansia pealad] Y %30 5 (o

Cleg el & Crganall daalus dayd Auhall o3 8 Loy dallyy den )l e deldiaY) 4S;Lad) -8
AL A3 oo Gismaal e pitiall 138 Gl 5 cadinall Jals cilalially dsenll daiill
Ulal (ol Y) cllainy (1263ed) clayy Cubels Loyl e lilially 1ai¥l (e desane
Boall e Geldal) 43lie daps oo el Gipaie IS Gl et 8 A el e (s
Ofisaaall aaudi 235 (A0 32-8) (e Al e dpe LV ASHLEN A Anpall gylail) (gl #5535
—16) dangic ey e AS)Ls (32015 —8) Aumidie dpen)y e AL 1L LS il &G )
o Ao laa¥) agiSlie %8 s of peily (Rad 32-25) Aadine dnewy e A ¢(An 24
Adipe i lie %70 5 cilanssie agiS lie %22 lsay cduinidia dam )

ol g gl cladaiall 8 2l S Gl 1 8 L dals el LelaaY) A L -9
oY) cblaiay (162:36d) clays cudaels gy ladaia 5 4 438l e Csaal) Uy juiiall 138
delany) 4Slhe Aoy oo el Eimse JS Glagy maend & 8 el e (Ll (bl dyals

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH .ﬂ_AA.H ‘e)hﬂ )U&Al\ ‘ﬂM



17 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

pandi oy (Aar 20-5) om dsew)l) deldal) AL LK Asall (gylail) gaall #olyis Anen)l)
~11) Alansic Gyansy 4lie ¢(layy 10-5) dumidie Lpaw) 48500 1L LS il DB L G sasall
Lol agS)lie Ay %22 M of cubs o(Rape 20-16) dxdipe dyan) AS5Le o(days 15
Aiiye 0gi)lie %42 5 cAlansie agi$)lie %36 Vs Lt cdimidie dyen)l
peiac) o 438 saa 5o 3l e il e Signall 5l Gl 13 8 e a3l 45,300 -10
el adl Ll A eV e Sismadl Dl uiiall 138 (bl 2y cibidal) sl 3ysially peaail
ey (1:263¢4) oy elae) ais e salll 1 Gy & Loy Lah 8y siially racail) agillac (30,2Y)
oobds ¢ Al Al Aoyl e el Eigase IS ilags end ads ccagi il e (Ll (Ll (ol oY)
Ay il LSl SR Y sl apadi a5 o(Aay0 32-8) (o AISH Aplall daall gy bl (gaall
(3202 32-25) Aaifipe 4ald Aapd o(An 0 24-16) Alassio Aol Ay o(Aapn 15-8) duaitia dnld
%49 5 asia Lpaldlll agings %37 5 dumidie Al agiags Glisasall e %14 of gl el
Adasie Akl aging disaadll (e SV Al (o g cdadipe ALl aging

andina Al Gladiaall e gliall 23)5 gae Eadl 1aa 84y satyy 1 Algall ~Liay) —11
Cuaely Ladine Adunal) (SLY) e 02355 530 (e Gl g itiall 134 Gl 235 ¢ sl
el Gipane IS @il Gamen o ezl e (Ll dllal b o) cblainy (1023¢4) claye
s (422 28-7) o (Abrall 7 LDl 4K A jall (g pdatl) gadll #olys ¢ Abral) aalitt) ae e
Lsgia s 2l (a0 13 —7) paidie Jdhaa ~la): b LS clid EO0 ) digaall arads
el digand) (e %19 of bl cyelils o(Aayn 28-22) adipe b 7Ll ((3a)0 21-14)
Al o Alld (e g ey pgalitll %43 5 cagia hrall aalisl %38 5 (aiiia Ll
e haall agalial L&Y

iy g oo lgalue Ji5 0 o V) 28 o L)) sl s the )3 gV sils aaa —12
e %67 sa3 Jus Ll EDE ) lad e Lgtinlise cingly Al &) Laiy (%22 Jss Wi cialy
Calyy Lol EDB e ST ADED Al de)iial Aalud) Cal g 8 cdgilaad) duhal) e Jles)
P11 e L

Cipdia agliiyee yhas %44 o (a5 )laud) aladiuly cibilas o A3l oo clagleall jabaa 1Ll
%9 5 Aliy) Glelda¥) agiiyra jras %18 5 (e AY) 1 agiiaa juae %29 5 el
Al Gl s 5 gse b3l Osadpall agiipee H1ae

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



Hladl alasiuly ablas e del)ll g cilogheall aloael iy auilly goaad) sl .2 Jgan

(%) Zadll Zraal) (cbSall) 2asl) AV e Gloglaall jalias
44.0 44 el Ciyiie
29.0 29 QA1 gl
18.0 18 Lol cleLaay)
9.0 09 Lol Sl cillans 5 i sl
100.0 100 Sy

Blacd) aladiuly qibilas o zadl) J ganay dejiall ) pailad (LG

&8 Ghsal 0 %50 of ) (3) A sl sl Sl et e sl Al de)hall adse —1

s Dl el Canaiie b peefie o i) (e %32 o s (b had) Ly B aselie

& el 1l ligasall e calaall Bl o (sl il Bled B age e a Gisaad) (e %18

cblias o maill Jana Aol 8 5)lhadl pladind sai olatV) Jgusy Laa (iusall 4l

& el S At gl obia (gerting Aaall o)he 00 %95 Msn of 0a tel olia Haas -2

%70 s> of Jsaadl s pelal WS Ayl V) LY e opading 1 %15 Jss Lot cgyll dulee
Adkialy bl (gHran o Gsading Auhall e o lhe ¢

slue ol lalia (o)l O b eal) Jpemndd Bl (gl) e lge 0303 ) il o 2 o)l Alee velse =3

s labia (gl Llens sasty gh ) e %53 Jloa of a8 Aaliia e Bypeay @ S O

%7 s el amy sg Asl) g5 a%25 S ol (ysasis %15 ety il §lar £LEN dlagal)

Aabiie e Bysar Ossn g 0o

Slon of o Cun dald) ddangia ol duaiiie L) olall dagle dagd of el 15l ola dasle Gayy —4

ler olall dagle Gayn Aied) (e %13 Laiy ciiaidie oludl dasle dapd il Aplawdl Al (e %87

G (aidy dehil il dexdiadl (ol sbe clbaS el o ) il o2 a5 cidansia

B Glia @l gl ol L dalall

o ol sl Cipem ol o Sle Y Al elie e 12 Joa o 0t el Copall ol =5

el g a kit %9 s of s (o hie Cipa alai gl el e %79 Ly cipiSa

ke Gy ol sl Zadl e gfie e of ity JEIL 5 o Capia iy allis

(2016) S 23=1) ¢ S5 5 2 ) Alaall ¢ slall HUiall dlne



19 raa 64.}5)1\“ adadla oy E)M‘ e\mh Glhlaa A.er' C.Ain Jpasa ic)yyl a_lcm;:}“} ) ‘)L&\

Al 3o lS Aplad) Auhal) die e lie oo %30 s of mol telil Cipall Hli 5.LS —6
UT O &55 ¢ddausgia ?ﬁﬂ 8 pall eLE.'\ 36 e el e¥5 (e %22 ujba Loty ¢3)lian ?@_\ﬂ Capall
B3 Capeal) slae (ga paldall 4S5 Y gl At agaal Capeall alai 50 US agie %48 isa

Ladanl) Ao 3 alily 45,ally 5jlacally grall) J guana Aoy Ao Asial) A laia¥) JEY) clay)

tol b (4) A Jsaally sl i) cania
& @il Janll haugia Gn Gl gine pre il Jilas gl (i d(ealisall) Ayl Alleadl -1
@b Al g gl Jeall ugie o g plaudl aadiuly Gblas e maill Jpane del)) Al
dalidl Aell lladl K 8 dexdiedll 480 Aleal) aas bugie al Gis dgulall del)3)

il Jpmnan
Aol Ayl Aismy Al CagyTall iy sty (ganall a3 Jga

% 3aa]) i)

50 50 Aol Ay b A3l adsa
32 32 Aoyl Caatia

18 18 Aol Ly b

95 95 () e ol ol slae ran
15 15 (Al dnalla) ddgn olae

70 70 (ddsa 5 duie)ibiag

53 53 ol i ol sl
15 15 ekl sy

25 25 S

7.0 7 (lakiiia y& vls) (o8]

87 87 3ua g dimidic @l ola dala A
13 13 i sie

12 12 2 Y iyl Ll
79 79 shte Ciya

9.0 9 i ia Capa

30 30 3)liaa Cayall i 301
22 22 e sia

48 48 (55 dunidia

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



100 100 sl

O dale 19 16 s 1) aaadl 134 ol cladll Jale 13.57 Jsa syllandl alasinly (alalas e
@ Ol (el Jleall 2ae dawsgie (il JElby il e paally juadilly de))3ll ik (e
Loty f )il Jele 5.43 2.43 jlaiag sl de )3y sumdill Aol oo sylaudly def)3l) dlls
3y dppid) Aleall 220 3 g ) g 8 sl del3l of Gl gl e %28.6 %15.2
o sl 13 Sl el 8 Al A 83 () g A e B Gand) o ge a2l e sl
osal gl A e i) Culay dplag) BT Al (5 8 4l ) sime e adl a2 Ayl Alleal)
LJaal salyy by i) Adead) b i) puaiall 50 S g i) Jiny sed cAllaal)

O ey il Jpmna del)) lilee 8 Aol () Jaadl el aamy 4nld &85 1 V) enll =3
) ol salal el Jdas s Gl Sy (ubally slasl ddee in del) Gl il el
Aasinly Cllias e el Jpmne dely) 8 exdind) (W) deall cilels 220 3 dysine 3358 35
5 ¢ 11,17 Qie sylandly dely3) s 8 dels 8.33 il Cum o g)aY) dpidl) (5yllly 45lia 3)ad
Gohll Ce alhanll del3ll b camiil Ll ) el e pally jumdill dely) ik b dela 11
el ) la 8ol Ml S 8 (mladl ey L ogpaY ) i)

Ll el il ) ALY il Sl eJaoll SIS algd) e 4l S tlbmall (5 -2
o alee ilie Ao il Caalia gl Ald) Aeail) AU oy Gubital) 135 tdagll I el -
S Ghelell Jaisia O Gapal Aflany) dygimall ) ol galal il Qs il iy el 3
& doll A Gialed) lansgia (g 3)land) aladinly clibias o madll Jpmns de))) Ala 4 da)l
Ghlas o de)ill maill Jpane go Ja)ll SN Glaled) Jangie oy ol @hally de])3 Al
opaddly Aol go IS da)ll 4 115.5 s () misdl cagia 481 s pllasd) alasiuly
opadilly Aol e plladdly del3l Al 8 dapll S (el o) Jully el e il
sl i e i) e %415 %316 A ol «Jall aga 387.7 365.5 s alls
el (g5ine Gpent Mg 4l alae (e golall Jaal

S 0 Gall Adlasy) dygiaal) ) olad¥) (galal cplil) Julad wils i (%) sl il -
el Al b il Gila s pland) asinly Glhlas o maill Jpane de)) Al b i)
s plhadl sty Cllas e deh3l maill Jsane (o il Sila Jawgia 538 Al 3kl

(2016) S 23=1) ¢ S5 5 2 ) Alaall ¢ slall HUiall dlne



21 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

il o pally juadill deh3) ge S ags 38.17 411 Ja ) (miad) caga 50.11
atin 11.94 9.02 Msmy yielly sl fell) il e sllandly Al Alla b ol Jull
el e %31.28 %21.95 iy

Ladanl) Ao 3 alily 40,ally 5)laudly gall) J g Ao )y Ao Asial) dptd) SV sl

ASlgiunal) 258 5l) ApeS Jansgia (o Gl Agsime AN Jidat s 3 a2 hall cllgiua) 2l dpeS —1
o Aariiad) 35l A€ Jangia 5 el Aadinly (illias e el Jpans Ge)) A dediadl) )l
55.56 e sl alatinly Clbias o madll Jpane de))) Alla & il s Aplil) de )il 55k
18.94 sy yéally jadilly delyjll lla 8 ol LUl 2l BueS e cumind) Ll gl coladll 1
2014/2013 eyl amsall il e %24.3 %25.4 s sl il 51 17.81

el Jgeane dehy) Al dpelaal) B daugia o 3l olasy) golal culall Jilas .4 Jgaa
Al el akasg 5)Uandly

" ded %l Jaee GihadY) e aall dely3l Aayyls 35l
- - 13.57 3)land) il Janll
*¢(1.05) -15.19 -2.43 16 onadd
-28.58 -5.43 19 e
- - 8.33 3 Uaud) Y1 Jasll
*6.28 -25.43 -2.84 11.17 il
-24.27 -2.67 11.0 e
- - 481.1 3)land) dall S alel
- 316.36 365.55 115.55 add
415.15 387.71 93.39 e
- - 50.11 Hllandl gl Gils
- 21.95 9.02 41.09 add
31.28 11.94 38.17 e

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



Janag Al 22

BaeS Laussia (g (3ol Aileany) dygien culil) hlat i S gl Aasley ellgindl 2l 4uaS =2
Ons Hlaud) aladiuly Gblas ozl Jpans del) 4 aadiedl gl Sl dllgiud) 345
del)y Alla b dllgind) 2l e e a8 Cua il el (Bl b ekl £ Lasia
LU 2l daeS e caaids) cglaill 1 8.24 Vs plland) aladinly (blas o madll Jpane
daty Gl ol 11,76 (191 ey puially jpadily delpil) s 4 olsll gl sl
2014/2013 23l pusall il e %17.6 <%18.82

Losia ¢ (Al Adlias) dyginal oslaiY) (salal culal) st s (e i tgslasSll slad) duS -3
e Jausgie (s pylandl Aatiuly Gblas ozl Jpane del)) Al b 4l saeul] 4u
Sl Aehl A gl daud) £ hangie b Cua gl de)3l Gk 8 Ayl saand)
LoD (5ol alend) uaS (o Cumids) Mg (228 333) aill (o€ 6.66 Mos 3lland) aladinly Cilabias
il Jpeana delyy on ohall ASleiadl 0l Gaa 3 ol ol golal cplall Jilas .5 Jgaa
galil) de ) sl 3yUadl

e . = L el dgk ssil
(%) b))
- - 55.56 Sl Dl LSl
#%15.34 25.43- -18.94 74.50 el Sball sl
-24.27 -17.81 73.37 inl
- - 8.24 Slad Dl DS Lugia
++8.13 -18.82 -1.91 10.15 ) A Sler 3850
~17.60 -1.76 10 inl
- - 6.66 3)audl slasll aland) 48
#5(28.74)  -14.87 -1.16 7.8231 Sl
-11.5 -0.8655 7.5255 in)
- - 2.79 Akl gl By
++7.14
-10.58 -0.33 3.12 il

(2016) JJLxM =l ‘dﬁmb .&AU}\ .ﬂ_AA.H ‘e)hﬂ JU&AX\ ‘ﬂM



23 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

-34.51 -1.47 4.26 i)

Sle %11.5 %14.87 dassy 6l ¢5uS 0.865 1.16 laiay yuially juadilly de )3l Alla 8 olaall
2014/2013 e ly3l) amssall i)

S bugie G ol Alany) Lysinall olay) ggalal Culall it @il g i) 48 —4
Ula b Ol 1S Langie s 5)land) Alasinly (lalias o mall Jpmne de)) Al g3 il
Ghblas o mall Jpane de))) (4 deaiiual Glaa) LaS hasgia 3y S Apalil) 2e))30 55k
eyl Ala b gl AP Slapdl S e Caminil (il a8 2,79 s ylaud) dlasial,
el ausall il e %34.51 %10.58 Ay aaS 1.47 <0.33 jlaiey uially juadill
.2014/2013

ELoY S Agay (e 3l aladind cbilas o el Jguana 43 (@AY L) SEY <Ll

Slo AN 5 g 5 lS 0S5 e %32 s of o ol e paliil) WS Bal) ~1
053 g DOV e 21 o o (B idanssio A (58 %29 Wi 8aS Ay (lial) e alail
vt WS 5 g sl %18 of s 8 i dapyy (LAl e palil) e AN 85085 56 S
oaliil) e ANV 585 50 S Jsn i) llainl Gn (o) dagine 518 ape sl mil cadl,
5 ¢9.2 SIS mupe e cialys AN aladinly (lalias e il Jpane dely) Alls 8 Gailiall (s
.0.05 xe 4)gea

AV O 058 g bl e %49 s gl elilad) e paliilly Eglill (e Al e Lliall —2
Alasigie dayn (585 %31 Ly 8y Aapay QLA (e aldilly Sl e 2801 e alially Joas
Al g palailly ughill (e 2l o Blisl e et Ll 05585 £ 13 e %15 of o
Lileas) Gl Lsina ) IS pupe sl il @iy L o LS a5 Ll %5 gl dlmitia Ay
Go paldilly Gl e Al e Llia)l b dealuall e ANV 508 Jea Gdiaall cllainl o
44.54 SIS gy dad Caly o AN aladinly (lalias e maill Jsane dely) Als b clida)
.0.01 AY3 (s5ie vic Wlian) dygine s

O g3l e %68 a1 3L Jralad)l cililie e palanll dags G e LlaY) Jils -3
Laiy 30 A A5l Jualaall Glilie (e paliall 4o GV e LlaY) Ji6 e Jead A
Oe Al il aalus AN o s g b3l e %10 o g 8 cidansie dapy 09Ss %15

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



LS a5 Wl %7 magl i b dabiie Aoy Al Jualaall clilie (e Galinll dag )
O b el dsn Ofisnsd) illaial G Wileas] G5l Lsina ) IS aupe Slial il cady . 0
Aol Al B dald) Jualad) Glilie o palddl) dais GliY) e LlaY) Jili 8 550 b AY)
sie Lglas) dygine (a5 <94.53 (IS pupe dad Caly Eum AN Hadialy Qlalias o maill Jseans

.0.01 AV (g5

oaliadl e Jed AN o £ )3 e %59 ss el el i ¥ G i1 o (iilial) A palisd) —4
e %16 o s (B ddangio Ty 5 %21 L S dapy Wl i ¥ G ) oY plial) da
w5 e i L %4 5 cdimidie dayy GlIs) B Rlidd) e Jed W S g3
b ki) Q3 aed) o Cufigmaad) llatind oy Toloan) 308l Fysine ) (518 aupe LS il )l

0.01 e Ligna 251053 18 maye dad Calyy AN Hasinly (allas e madl) Jomne de)y) dlls

Rige Hladl 2aiuly hlias Lo el Jpane Aol Glo dgal gAY 2l B .6 Joas
Ailaal) Al

e gueied WS Adiledany Aaagedany BaSdan
o Wl
s Gls % e % e % Qe % e

calanl) 3016 50l —

Slaal) (e

0.05 9.20 18 18 21 21 29 26 32 32

il e Blaall -

0.01 4445 5.0 5 15 15 31 31 49 49 palaill &plll ga
Glaldall e

CRETRRNNE S

oalanll dam sy

Al ke w

Al Jualsall

0.05 94.53 7.0 7 10 10 15 15 68 68

At i) =
0.01 1053 4.0 4 16 16 21 21 59 59 a¥) ¥ ulaal
sl anin ¥

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH J_AA_H ‘e}hﬂ )U&Al\ ‘ﬂM



25 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

o 3l alam) —
Alaudl

0.01 141.89 9.0 9 14 14 17 17 60 60

el (e Bl Al e Jasd AN G @ 13 50 %60 a3 sedil alacd) (g 3ol Sl =5
el Al Lol o s gl (e Ll %14 o cas B idangia Gy %17 Ly S Ay
Ll lsaumsl Jaih %9 o o 3 dimitie Ay dlaud) (ge sali) e Jent alilas e sylaully
peb ss Ol bl G Tillean) ol dasine ) 1S e Jla) il cintly L AL i
e Caalyy AN aladinly Gblias o madll Jpone del) s 8 slewd) (e salinn) ol s
0.01 xie dygine a5 141.89 1S xue

e e 3 alaly A5 GalL §Uaudly eadll ) guana Ao Al al A Galsd Ao LBV el
el o 9S50 g3 (e %59 sa o el sl 3 gl 2 slaal) (ya aY) palanli-1
0985 %16 Ly S Aayn 52300 slall e e Galddl) e ae b 3jlaull hlias e del)3
i Ll gl Laid %8 Jsas ciiaiiia dapy 0585 g3 g0 17 o Gon (B cidanisie Aoy
b oed don Ol cillaiad o Lilas) Goydll dugine ) 68 aupe Jlid) il cadly o LS
dad caly G AN pladinly (lalas e gl Jpans dely) Al 52000 slud) (o (s palil
001 Ao ssie vie g dglany) dyieall Sty 100.4 S gy

Slo de A o g 13 e %58 Al iyt sld) Crsuie g i) axe o dladlaall-2
%12 of g B idansie Aayn %18 Laiy 3yS Ay oY) L) oo g i) pae o ddailall
D) mil cadly L alS 45 W %12 magl g B dunidie agilaie) dap @il g3l o
G me Al il @) pe B ael) don ol bl o Gl Bsie ) SIS aae
.0.01 xic dugine 25¢90.96

dadipe agilaind Ao b3l (e %43 s of gl el tmadii Cigan el gl (ald a3
Ebl 0 %20 of G b Alangio Aoy %26 Ly cmadif G vl L) Gald et A9l Jsa
SIS g ksl g cadly A WS 5 el L gl 0e %11 Msng lmbiie agilainl dap 055
o g Cain aaad Al Galid pnd b sy Jss Ofisnsel) il c Llaas) (3l dygime )
0.01 sie Lysine 25 ¢53.89 G e dad itlys AN alatiny (ablias o el Jeane de)y) dlls

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



denay Jsall 26

AVl 1) e O agilatiol dapd g 131 (e %58 s of gl cuig 13353 dasle Ay a4
%20 o s (B idansio Aay agilaind %14 5 @S dann Bl Aasle Aad st o Jad
aiiie Aoy Ayl daske dagd Cpead e Jasd ablias e syl de 3l ol ¢ gl of 05385
Cllaiad o Lileas) Gol) Tasina ) 1S gpe Jlis) il cadly oo LS s el laaasl %8
0.01 Ao (ssime vie g dglany) dysieall Sty (130.64 1S aype dad Cialy Cun AN

Al o) o gl (e %53 3 o ) rsall 5 gl A8 jalially LaliaY) day0 30l5-5
%22 iy 35S dayy A8l pealiall syl dap 30l Ao Jond hlas e el del)3)
Jasi ablias e ylaudly de )3 aUai o ) of 09085 & 130 (g Jaih %20 of cun & cddangia dayy
vt WS a0 gl sl it %5 o (o 8 iaiiie Aoy slend) (e salinn) e

gy plandl patiuly Glhlias o zaill Jpane del)) 4o Ll pailad e BV .7 Jgaa
Al 2l

s W WS Amiiedayy dhugiedany BpSday

Ul

RPN & % e % e % e % e

001 1004 80 8 16 16 17 17 59 59 °—o°¢
E.\Sb”bw\

pre o A Liladll
0.01 90.96 12 12 12 12 18 18 58 58 sl wegla)
L;-'A‘);Y\

dagl) (N -
0.01 53.89 11 11 20 20 26 26 43 43 ol oshs o

i Gigia adal
0.0l  130.64 80 8 20 20 14 14 58 58 weiroe—s
gl
LlaaW dsynsaly)

0.00 8333 50 5 20 20 22 22 53 53
AR ualially

oLsall pgisi ALz
0.0 8.0l 50 5 23 23 20 20 52 52 &
Al el (pmaad

0.01 75.22 13 13 15 15 22 22 50 50 P G S

(2016) JJLﬂ‘ 2=l ‘dﬁmu .&AUH J_AA_H ‘e}hﬂ )U&AU ‘ﬂM



27 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

Al g Uail

Aaps 30l s don oofismaal llaid G Lilan) 35 ) ysinn J) 5 qpe i) il cadly
Led caly Gua AN Aaaialy llas e mall Jpane del) dlls 3 46050 alially LliaY)
.0.01 e Gysine a5 ¢83.33 IS aype

Giblias e del) )l ala o L) o g1l e %52 s S5y tag il Galsd s oball ayisi HUsi—6
Aa)n 05 %20 Laiy @S dapy L el Greads sball i pl o Jent 3)land) aladtialy
Alaii) e Josi cillias e 3landl de b3l ol g 1) of 9S00 %23 o G A idanisia
e D) i el L o WS a5 el %5 Tpnaingly diaitie Aoy Byl alsds Guend 5 obd) s
Calsd iy sl wiigi il aed) don Ofigasdl cllaial o Llan] ol Dsine ) 18
Lgina a5 83 (SIS ape Aad ialy um AN aladinly Chlias ol Jpmne dely) Als 3 450
.0.01 xe

Jess ablas e sl de )3l alas of g 30 (e %50 s ekl syl g Uil AN Bee Jilis7
e %15 O i A dangia agilainl Aag %22 Lain S Aao Al ¢ Ul DY) Gee Jilis o
Aoy Ll g il DAY Gee Q6 e Jand idalias Sle gyl de )3 ol g Lg) of (985 ¢ )30
Gl dsine S pipe sl il cidly L a WS 8 el laadd %13 s o o (S cdmisia
Jpmne Aol Ala 8 Al Uil PIAY) Gae i 3 oy dsn Ofignsall llainl o Loloan)
0.01 sie Agginall S5 7522 SIS mype dad il Cum AN Hladiuly lblias e il

Bllanall aladiuly ibilaas o zall) Jgeana Ao )3 dunglonadl) o 480 BN :Lal

phaaiuly cblas o del)ill Al Wl ) (8) o) dsts @l el tdpanall S, Qs —]
My e i AN G gl e %62 Jea ST Cua gl Auball dimy o)) ansall 3yUaud)
J Ll g 13l e %12 S35 cianisio daun 2650 JI el %18 Ll Laiw 508 Gy Jseanal
ol il Caiagly L oa WS a8 S s o il Ll %8 o s b duaiiie Ay Al
& Jsmand) 2 6 8 sy Jon Ofisnaddl Sllaial c ol Aileany) Lsindl Y 618 aue
Lsina a5 148.56 IS gupe dad caly Cum AN Aoty (alibias e mal) Jpmne dely) Alla
0.01 A2 g5 2ic dlian)

Ly 808 Ay il 33 e Jaad AV o g 130 g %61 Jlsa o i by dss 5alyy =2
) A 5ol o aelas Ll g b3l (e %1 S Lay cidansie Aoy 2501 Jlis Ll %18 muasf

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



Aflanyl dygina) s L oa WS a5 claY) A of paagl Laid %11 of oo & imdiie dayy
dch) Alla 8 claY) 4 3Ly (8 aedh) doa fisaaall Cllatiad n @548l IS e Hlidl) il
sie dglas) dygine a5 105.62 IS guye dad cialy Cum AN platinly (lalias o il Jians
.0.01 Y2 (gina

Al AELSH i) a5ty o AN o 13 e %70 Jsa G 3skall QG i) agysill -3
lsn 83 Lty cidansgia Aap Anlal) RSB (a1 sy s Ll %9 on LT et 3p0S A
& 030 el G Ll Dl 1 %9 o s 3 cAnlall ASBSU R sl o el g 30 e %012
foe OS] il gy il Gl ols els Al as il dglall 8L i) agsll
b Anlall AESU ) a5l b oely Jon Gfismaadl Glilatin) on 3ol Aflasy) gl ) sl
Lgine Ay 188 8 xpe daf Caly Cum AN cladinly Qlilas o madll Jpasae de))) Al
.0.01 A2 g5 2ic dlian)

gl Ayl Rigny 3)land) plasinly llias e el Jpemna Gely) Al sedlly il EY) .8 Jgaa

e o WS Laiiedayy  Abwgdednyy 5uS Ay
. Tawssial Ul
g % e % Qe % Qe % e
a8y e -
14856 3.34 80 8 12 12 18 18 62 62
Jgeanall
105.627 329 11 11 10 10 18 18 61 61 <yl iwssily—
J—ad yill —
188293 3.4 90 9 12 12 9.0 9 70 70 s

alall 5)a8salyy —
sl i) e
gs—anall G—exil

@l

188.933  3.29 17 17 6.0 6 8.0 8 69 69

858 5 yaisaly) —

el

e A hla -

164.507 3.23 18 18 5.0 5 13 13 64 64 sl sl
sl

187.120  3.11 27 27 1.0 1 6.0 6 66 66

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH J_AA_H ‘e}hﬂ )U&Al\ ‘ﬂM



29 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

G A HA (Ll
eyl
139.33 345 60 6 12 12 13 13 69 69 il sy -

78.533  3.15 2.0 2 29 29 21 21 48 48

alall ay =t 3aly)

Be Ll

O bl dles -

N A al L)

(i g oldl)

Ll

33.17 2775 18.0 18 21.0 21 29.0 29 32.0 32 )l s -

138.520  3.05 20 20 11 11 13 13 56 56

144.720 3.38 11.0 11 11 11 7.0 7 71 71

0.01 Zysied) ggivee

e %69 M of duhall il @l zgyiall gaanall Gexdl pabaia¥) e bl 5,0 52454
S Ay (il gyanal) GBaxtl alaiad) e il )8 saly e det AN o sl OIS g 30
goanall Gaxil Galaiad) o il 355 5aly) el g L3 g 1dh %6 Vs cidanisio )y %8 Laiy
goanal) Baxil aliaia¥) ey ST cilall 5)8 Il kit %17 of oo (8 cdaidin oy (53
pabaia) o bl 5,08 3k A& @a )l dysina SIS mape HlEA) S Cipy L ALS (A5 (g2
Gl Sos AN dlasiuly oblas o madll Jpasse de))) Ala 3 Jsand (g2l goendl Ganil
0.01 xie 4500 25 188.9 (518 aye 4

a3 32l 8 gy ABU o st g 3 (e %66 s o dabal) il Sl rculall a5 s 3345 =5
G o o (B Aansia Ay Sl By sat 33 Lesl 158 L %6 My 38 Ty il 358
1581 %27 o a8 chuzmitie Ay lill 5y sai 30l e Jead Ll 50T g 1)30) (g Lait %1
Cllainl on @Al Adlany) dyginall ) SIS ape HLid) il Cuy LS. aleS (A5 Glal) 38y g
AV alatinly Glbas e malll Jpane deh) Ala b clall 585 sai30L) 3 agaly Jss Ofisasd)
0.01 2 Lygina a5 187 IS muye G ity

Sl adadlaall e dass AN o eg 30 0 %64 s 5T 1 jslall 356 e ysid) e dbiladl -6
Ll (15385 £ 131 g Jaih %5 o s (b Al gia daydy %13 Laty 655 Aa sl 855 (g 5

a8 Ll Isaun gl 1aid %18 o cpa b cdamiiie Aoy el 55 e sdd) e Alblad)) e Jaxs
& oed dsn ofisand) cllaiad Lilas] Goil e ) 1S gy sl il catly L LS

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



Gia AN datiuly llas ozl Jpane dely) Al 8 jslal) a5l (e ol e dlailal)
164.5 G guye dad cialy

Lty ¢330 dayy clay) e 28U Q6 e Jeod AN o £ 130 e %48 ST 1l e S S5 ~7
) e Bl JI6 L 1507 £ )30 (e %29 saiy eddans e Aoy LY e 8 JI6 Ll %21 158
e okia) il ly L b LS sz YY) e 8 A o 1508] Jadd %2 of s & dabiie dap
Al by e S Q6 8 aal) Jon oigasal) cilblaind o Goll daleasy) Gygndl ) 518
0.01 xic Lysine a5 78.5 G xuje dad cialy Cum AN alatinly (lalias e el Jpnna dely)
sa Ly 3 Aoy il Agsed 0y e et AV ) g1l (e %69 gl clall dygeill saly; -8
5l 5l ol iy ol £ L3l e P12 Ciin (B cdanigia Aap Apsedl 335 o Jant Ll Innd %13
Agse Aot (o lmungl L %6 (f cpa b Aamiiie dayy agield calS by bl dyee sl e
Al e g o (Lsally sumdill) a8 del) )l bl SS sl de )l Alla b s LS a8 bl
b il el 505 8 aedy Jon Oifigma) Ll (il Loloan] Lgind) oIS auje lial i
0.01 e dygine a5 139 IS e L cialyy AN alatinly (ilabias o el Jpanse ey Alla
) Gy saly e Jes AN o @bl Ge %56 s ST e Ladl clall (e 53l -9
Ao pe) OIS %11 Jons cidansia dann ey O g1 (e Jah %13 Mons 8yS days e Ladld
oSl 5 AV del ) Gyl o LS bl Ll ety 5oLy das ) %20 Ly dmidie
i 33k ey s Ofisaadd) lblaial Gn 3o Aflasy) dagind) IS aupe sl il
8 ge had aly Cim AN datiuly (lalas o madll Jpans dely) Alls s ladl cibill)
.0.01 xic dysine a5 138.5

el cul€ 13 L Jss g b3l el Audyy shashall ( (gyad slaall (F 208l Jhaal (e cilall Lea =10
o dasi g b3l oo %71 s ST eandl) hadl ge Sl dlea e Jend ablias e 3l
O (B aitie Ay g b e DI saiy cdangio Ay %7 (s Ly S dapa Gl Gl
sl ) IS appe 5l il gy L a WS a5 a5 el g Y gl sl L %11
el dlla (B wndl) had) e cblall AN Ales pedy Jss fisaaal llatia) g Gadll Lalasy)
0.01 tie Gysine s 144.7 IS e dad ity i AN alatinly (lalias e peadll Jpnne

(2016) S 23=1) ¢ S5 5 2 ) Alaall ¢ slall HUiall dlne



31 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

Lty 8S Aan aaly il (sgine s g e %32 Mo of il ST raaly clall g1
Lid %18 of cun b Amisie Ay gl e %21 Ly ddaugie Ay L3 e %29 s
bl dals maill gAY @lel3l) 8 Jll s LS o WS 85 48l ey Gl ssiue of lyauas]
e Jss Ofisnaall Sl o Goill Abas) Ayginall ) (1S gpe LRI @l Cinaagly Zpuliil
S8 e Aad caly Gua A pladinily Ghlias e el Jgeans dely) Als 4 il g 4

.0.01 xic dygie 25 33.17

Blacdd) aladinly cubilas Ao all) J guana 85050 cilajia g JSkia :lauls

Slodelsl Al alasnu) 4 b)) b L)) bl ciegny coad mylaudl alaiiul Glul -1
Gl g ) a5 AV ol e Odisasd) 0e %94 s of (9) @) sl il it callias
M) are b oage s L AN O o %88 byl saly o Jes Ll s %92 Ly eyl
AV o %64 s )3l cy g et AN o s Ofisasal) (e %96 sa L (J geandl
Gl 3 age s W AN O o Ofismad) (50 %91 o o b Allendl A e il b el
Lailas gl g %48 5 el A salyy e Jend Wl (55 Ofisnsall (o %92 ¢ ladll gliil) 48
O Qs %48 5 elblal) G Ayseall 5ol A aelud Wl s %94 5 ¢ sall B5E (e sl e
Ll oo %40 5 ol sle S (i Ll (5 %94 5 cipmalls (o)l Asens 8L 034 Lisa (1a
gt e BN (Say 43l (9 %87 5 eclapall Al (e Jli by (lial) dus e Jli
codl daalas Ge )y s Aeald Clsias 5aed 5

Dl dgas (e plandl alatiunly labas ozl Jpane del)) die g aalg ) JSLad) -2
W e calS g3l s deay e JSWa aal o (10) o5 Jsaadly sl il gl 2 cpef3al
AL P

At aal) A pal) Aigey 3l Aokl e 8 Al Ly Ty ailly saaall w5l 9 Jsaa

% bl Y Aoz Gl
94.0 94 felyl Glls b
92.0 92 LaluYl 5oy
88.0 88 Jpmmnall ) e

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



danas sl 32
96.0 96 el Cdy ig
64.0 64 Uleal) A2a e Ll
91.0 91 ol g
92.0 92 LY Apasi 325
48.0 48 sl 558 (e gslil) e daila,
94.0 94 Ll sl 505
48.0 48 Cipeall 5 o)l Aggus
94.0 94 o olsa BaeS ymuss
40.0 40 Plai) e J Ml 5 el R Ge I

Gl anal)
87.0 37 Ladlh g Band A5l gy BN (Say

4\;)3 (342) J:w)ﬂm K_pb)S\ <Y oy é& &)bAS‘ B)a8 pe (1
a3 (3-16) dasssiag 481K 3y 50my SV Jigiare (2

a2 (3.02) daussie TSpall 2 Yl graill Cilaliss gand 3 g L3l oslat e (3

23 (2.97) Lugias o3l aLEBU H92 35ag ae (4

a2 (2.90) dassias el ASuall ilead Cana (5

s (2.87) dausiar oY) st e dppad) 4l Alad) pais (6
A3 (2.87) dansgsia Lilpall Syas JLal) wlad a5 aae (7

A (2.72) Jawsia Y1 e clegled) paii (8

Ghlas o malll Jpana de)y) A 3llaull alasiul JSLie .10 Jgaa

e A Basage e Aadliedayy  ddaugiedayy 8puSdagy
Lsial il yaal)
TS % e % e % Qe % Qe
1y all 3y03 —
16477 342 73 13 50 5 9 9 73 73 <oobevdes

Lol 3l NV e

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH J_AA_H ‘e}hﬂ )U&Al\ ‘ﬂM



33 e eyl Asilaay syland) painly callias e el Jseane dely) Lo iinYls ddadl HEY)

el gt e -

48.37  3.02 38 4 28 28 30 30 38 38 Ut madl s e
Gyl Al Jasid
3 Y jagn -
137.95 3.16 68 21 80 8 13 13 68 68 0 0rF
LS

Ayl ) Aleal) i —
Y alasiad e

5 oball adad a8 s -
il S

29.79 2.87 40 14 25 25 21 21 40 40

50.91 2.87 31 2 40 40 27 27 31 31

e Claglaall o —
ay

30.21 2.72 32 15 30 30 23 23 32 32

\Ng)’ =
2573 297 32 6 23 23 39 39 32 3p Coonames
=3

L) lerd Canca —
A3l

0.01 Lsinddl goia *

28.29 290 37 12 23 23 28 28 37 37

Gl 8 sl Cila e Ciegiy et syland) Aot A sl sl g cila e —3
%100 ofisaad) mpan of (11) 4y Jsaall m3l5 mun g cablias o mall Jpana dely) 4ll aladiu
o %98 Laiy ¢ pudanal) AN il Jelse aaf aalS cpe el JS0 dalie osSa0 clyland) sae 5al) g
G AN g iy il (e %92 sy die )3l Glmand) (4 AN i osm i G sl
%30 5 )l A3l (e Ao man sd Ol Gl Ge %92 iy A Glaas
%24 dgle Ol Gaudige s Ol D18 5 92 e degie AL diia dee g
Al Jalsal oda JS Aty Cpplaall 50l 50 3215 Gsnyity %63 ADU anadie (B 5 (el
Slo doaladll e daall Gelyy G pssl Bl o Lealasind salys AN Ll saly o Jeas S

Sl g 83 el Leud)

Al agal) Ayl Aigmy Ul aladi) b s sil) 50l b ikl (i ansilly sa0al) oyl 11 Jgaa

(%) sl dsaaY) <l )l ANl sl 50l il ik

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



100 100 ) S dalie s cllandl dae 53l
98 98 Lel)l Glaaal) AN jég
92 92 Sl cllaas (AN dg
92 92 e Ao s gmaly ds
30 30 L2 de g0 4ol)] Jsis e
18 18 lale G5l Gpudige sl
24 24 B Jaadie 8 b
63 63 Cmlaall 3alEN ea 3aly)

03 8 Sl aladiuly chlas o gadll de)j A8kl udall @ el slT dua hdle

Sioen Lgbndl agilajiag Lguiti ate bl yasdy A8y k)
daghl g 1) 35 s Ol aal of (12) 4y Jsaall 535l il sl 1o)land) slaind axe Glad —1
Loy ABU Jpeadl A€ dijme p2es (%72 Aty AN 35 e a blas o mall Jpane de)y)
Ay Al 8 Aae llana 3gag aies 010 Ay lgalatind e el A )0 Cana (%50
Y136 ) dypeil ASse 55 ares %10 Aai Aol b ) agand cpadldl HUSTH axe 5 %26

rAliall 5,5 85yl ) dladiuly alalias e cedl) Jyamne Aoy Ayl il g 30 cilillia -2
Glaas 5 Aol lmeall &AW 5850 5 YY) sae 5aly) 1 gl clibie aal of il Gl
AN ae Julall 8 anadie (8 3sag a8 %917 dnaiy AN ae Jha st a3 %92 Ay 4K
o «%87.3 Ay aaly iy B el Laa Gule sl Glaga IS (3 a5 %889 A
ALY s o %864 Apasis Aaplall e Jpaanal saalidd Gujle 5l plass IS 3 Al s 3sns

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH J_AA_H ‘e}hﬂ )U&Al\ ‘ﬂM



35 e ) Ailae slaudl alssiuly coblias e maill Jpane dely3l e LiaYls dudl EY)

ALY (s o5 7815 Ay ully () Apseill LSual 15 5 < %85.6 Gy (il gl ilaghae
-%33.1 Ay A pe dbaall lafia g o (%648 Aoy 3)llandly de 3l ddee aulass

Glagibes Hllad) plasiuly ciblias o il Jpeane el Akl cpiidl g hl Glagie on 26
O ) sae 5aly) slgie Clagiiall o LIS e Bl Glis o sy iyl o3g) ial) e g )30
ld) Jsis daes Aol cillane (& AN iy el Claeal) (8 AN 56 ol 9 Aalie
B3 (& Claiall o3 el o 355 Las clgie Ao i mal sy AD anadie 8 by e deg)ie
agplll oda gy il Jaee

Slandl axlatind aie Gl 65 Alual Aubal Al auilly gasd) sl 12 Jsta -3

% 22l bl
72 36 dalaid) b lajigiaae
50 25 ABU Yyl LS Ay axe
10 5 =Dl ALY )50 e
22 11 Ll 8 AShe il 35a a2
26 13 Ganll agumnd (Al Uil axe
10 5 oY) sl A i axe

ALl 35l 8 AV Ao bl 16y Ayl Ashal) Rl ailly gaaall apysil .13 Jgan

% sl cillbial)
100 50 LSl illane o A )3l Apreall 3 layds 5 <Y aae 505
78.1 39 oIl o Y1 Al G i
85.6 43 Gl e cilo sl SLENT g
86.4 43 aphl) o Jseanall 3lial Gule 5l Gass IS (G Aald) Jsis 29
87.3 44 aaly ey ddeh)il e pole o s IS 4 ol Gl
64.8 32 3lanalls de )3 e adas 2LaY) sy
91.7 46 W) e ha s

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



33.1 17 A1 o dmall e 5
Sluagil)

el o els e Al Glaagill (e desanas 75 Al (S L) deagill @ ) Al il e ol
‘N;td\ )A.\M ‘_A:; T:)M\ e\d;:u.nl.l t_\L:LAA (_A‘; CAS]\ d}uaa.a A.Q\J) fu.DL (b JLI:A.I\ EJL:.)' ‘_A:;
) Apadiy iy Aand Jhe oo el cilesd s e Lo l3l ASud) sl Jael peadll Clabias
claall il SNy daanal) cilaliall

Bl dys lysn die DA e YY) ahasind e dpaall Al Aledl (el A5 e lxal) -2
LYY a3gd pshiaall )yl yal)

sl gl g AdlS 5ypmy VY i PR Ge SV Gl A e ilal) -3

Gisll (el Dluall JShey il pdad 85 P e L) adal 5 aae ARG e il —4
Al lana ) duladl)

Ngalatind Whes sylland alasinly (laliae e dely3ll Ayl e Gilagladd) i =5

Bylandl alasiuly Calabias e de )3 Ay Aileie ledd i 3 el LU )50 39as =6
Al SISE) g g L0 ey o ladY) a7

u;\;\u\ salal) 9 @;ﬁﬁ —9
&bl

K_AS .bb}:\SJ ‘\JLmJ a:ui;j\ Mcb)n \_\AJX)AS.\H 'B);u_.al\ &)b.d\ e\da:\.m\ (1989) JALLn daaa cuul_m;

AL ¢yl S s o I Aagll AN Al 2l 5y (2007) L rene Gl ailhl o

.3UA‘J.A.A

(2016) JJLﬂ‘ 2l ‘dﬁml‘g .&AUH .ﬂ_AA.H ‘e)hﬂ )U&Al\ ‘ﬂM



37 raa 63.}5‘),&“ adadla oy E)M‘ ?‘ML‘ Glhlaa ‘_"Jr_ c..&!\ Jpasa ic)yyl a_lcm;:}“} ) ‘)L&\

el syl Al (2013) (S (S G.a\.&sj dals 95)}5 dana ¢ all de Crandy ool e
o yae 3l (a8 A L Jiall Jaalas

tdsY) e3all e )3l e Lanyl 555 .(2013) L Anbai®¥) sl g Ui 1 ol V1 Sy de )3l 555
« pae Ayl Jualadll

Borlaug, H. H. N. E. and R.G. Anderson. (1982). Wheat in the third world
Boulder Co. USA. Westview Press.

Al Mukhtar Journal of Sciences, Vol. 31, No. 02 (2016)



Environmental and social impacts for the cultivation of wheat with the
mechanized raised bed method in Al-Sharqia governorate, Egypt

Mohamed Ibrahim El-Kholy', Ghalia Mousa Ragab Mohamed ™

" Department of Agriculture Economic, Faculty of Agriculture, Zagazig University, Zagazig, Egypt
? Department of Agriculture Extension and Rural Development Department, Faculty of Agriculture,
Omar Al-Mukhtar University, Albeida, Libya

"Email: ghaliaragab@yahoo.com

Abstract

This research aims to estimate social and environmental impacts for wheat cultivation on the
terraces using mechanized raised bed compared with other traditional methods. In addition, it
aims at identifying the problems face farmers who do not adopt cultivating of wheat using
mechanized raised bed and their suggestions to adopt such a way. A sample of 100 farmers
using mechanized raised bed system has been chosen, in addition to 50 farmers using traditional
methods of wheat cultivation. The collected data by questionnaire were analyzed by arithmetic
average, Chi-square test, and One Way ANOVA.

Among the social impacts of cultivation wheat with mechanized raised bed compared with
traditional methods are: decreased number of required workers, increased the overall margin of
man, increased incentive product and decreased the number of rural women workers.
Concerning the environmental impacts, the study reveals the followings: decreased amounts of
used fuel, chemical fertilizers and pesticides, increase the efficiency of weed control, regular
improve of fertilizing. The effects on soil properties were: safe drainage of excess water, the
preservation of low ground water level, regular distribution of water. The technical and
physiological effects were: reduce crop lodging and increase the percentage of germination. The
problems in using mechanized raised bed facing farmers were: lack of farmers cooperation in
compilation of wheat areas to facilitate using mechanization, inadequate availability of
machinery and lack of workers trained to use machines efficiently, lack of spare parts and
maintenance centers, lack of information about machines, the absence of the role of agricultural
extension and the weakness of agricultural mechanization services.

Key words: Environmental impacts, Social impacts, Wheat, Agriculture, Egypt.
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Abstract

The relation between total soil depth and top soil properties at Lussaita area north Al-
JabalAlkhdar was investigated. The investigated properties included: clay and silt contents,
CaCOs; content, organic matter content, aggregate stability > 0.5 mm, aggregate stability >
1 mm, bulk density and infiltration rate. Top soil samples (0-15 cm) were collected at about
40 sites that varied in slope and soil depth. To achieve the study objective, related field
survey and measurements and laboratory analyses were carried out. The study found that
most of the top soils under investigation, regardless total soil depth variations, have high
clay content, low CaCO; content in spite of their calcareous parent material, the soils
showed moderate organic matter and aggregate stability percentage, the soils also have
moderate infiltration rates. Correlation test did not show significant relation between most
of top soil properties under investigation and total soil depth, except limited relation with
silt and organic matter contents. Calcareous parent material, soil content of kaolinite and
free iron oxides (Fe,O;) and the natural plant vegetation could be the main factors that
contribute to the low variations between top soil properties. However, soil depth still an
essential key to understand soil erosion process and degradation under Al-JabalAlkhdar
conditions and this could highlight the importance of more and wider future investigation.

Key words: soil depth, calcareous soils, soil aggregates stability
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The effect of nitrification inhibitors and sulfur on the efficiency of
nitrogen fertilizers added to calcareous soil on barley plant in El-Jabal El
AKkhdar region

Yosef, H. Abdalla, Ahmed, A. Majid, Omran, H. Abdelnaby

Abstract

A pot experiment was conducted to evaluate the effect of nitrogen fertilizer sources in relation
to sulfur and nitrification inhibitors application on growth and NO; content of barley plants
(Hordeum vulgare L.) grown in a calcareous soil. Soil samples were collected from Safsaf
area, El-jabal Elkhdar, Libya. Results showed that the application of potassium nitrate and
urea and nitrification inhibitors (carbofuran and EDTA) in the presence of sulfur, giving
further increases in dry weight of plants. Soil NO; content was significantly reduced as a result
of nitrification inhibitors and sulfur, while the best effect was on dry matter yield. Reducing of
NO; in plant or soil was observed by using carbofuran more than EDTA. Soil pH and NO; and
the population of total soil bacteria have the smallest values as a result of treatment (S 2% +
carbofuran + KNO3).

Key words: carbofuran and EDTA, inhibitors, nitrogen fertilizers, sulfur, soil.

(2016) S0 2381l ¢y 5 5 a0 Sl alaal) ¢ glall jlidal) dlas



pstall Hlisall dlas

81-65 (2016) dsud ((02) 208 «(31) 2lne
Lad es Ll Slaal e Amala
20131280 i s g Il

Laad « puad¥) Jaad) i Gl iyl s e alee 2y £ 4] Ayl

o3 apSllae dess ¢ halallie yeallae dalud

¢ lisal) jac deals cdefyjll LIS colially 4 jill and
DOI: https://doi.org/10.54172/mjsc.v31i2.284 Osamaubdelhamed@gmail.com :g_wsslf ap®

oadldl

ol s & el Jeall dihie 5 and w3l Jiee izl amy elaf il Al sda el W
G5 gaseds (PH) culd zisais ((MK)Jball asSlin s mases o(KO) asSlinsS mises oy il
Cies dpad 18 aae ehal & s Aagaial) Ailshal) Slea Aaulyy 45l b oLl ) Jiae (uld 55 «(HO)
A5lie caiy clial) Ll ae Gl Jumdl o Jpemally 73505 IS il L Jiall B Al ol s e
Cany il zilall o3 elaf ity oz Maill 38 Alanlsy upenall @8 Jieay Jiad) A Gulid) )l Jiee
laall 208 LSl ((MBE) il s Jauisia «(RMSE) Uaal) pe Janssial (il [3all e dflasy) uleal
Tas laglal IS L) Y1 Z3lall o Al o3 il cujelal L(R?) sl dalaa «(RE) aail) Ual) ((MAXE)
2.69 <2.06 (RMSE) Wasll ayye Jassial cxapsill H3all o cuilS Cum alpall il 8 i)l Jies Ca)
Osishs asSlinSs culd 23l 0.88 «0.87 <0.94 ¢ 0.96 L) ALl (R?) ads (Aclu/ps) 6.13 5.38

C s e e Janall oSl Sy

COsys zisals bl z sl i) CagSliin S w3l e sSlin S 73l criyl) Jhna reilalSl) ¢ lida

dadia

aal (o piiny i e e A V) (LSS 8 KN bl A€ (e Dystaa Teja iy Al sl o (e a2y
Musa) siall Ll dikie & colilall Ll oldl s 4ali (e Lsas hsd canli 30 (alal)
eias oabi Olya 4 Giany eia colial DG LY (o)l ol ol el Logue auisy (2010 Adeoye
-(1969 Osborn ;5 Hickok) culbileall o3a A Eaay (oA jad) ) Adleayl 450 Jals ) ety

.2016 <04 Jupl 105l 53y €2015 03 y5S) 12201 Gepyls

CC BY-NC 4.0 Lelaf) g Laall dicd (ad 5i Jas o o s 4355 dins - siball Jpwa sl Fdgudd JUial 138 gy o0y sil3all) Cil3all ©



(aag hladlne 66

lsSa aal e ey @l Wil ) Al mha e eld) Jsdo o A Alee s oyl ) &85
L5l Lleall oy oludlly L5l clade aial a8 131 (2011 «y5aTs Haghiabi) s el 55l
o Tml) il aal aaf wfpl) iiny Cam el (ol ales Adsally Lndandl slial) oo (8 (bl
i S bl GlaaS Ajre ADIA e (S s IS (@) Bl Ay sl o Aladl)

o s e el adaldl Gl

LS ansiy (INfiltration) sl Jaud) ) Lasees Lelala ) Al mlaw (e olll dS5a e (31,
Glasgy e ymys (Cumulative Infiltration) oS =3l cpae ) A Al Jax ) e L)
sang & Al mda DA e 63 e Ll Gae o Byl b (Infiltration rate) iyl Jiee Wi . Jskll

Aoy Glaag e ol by el

aal e Al el mdy e i Al dalsadl e e @l o ) (1911.Ampt 5 Green) L
iy clense 0o GAGN 395 sl clgiabine Aull ol cdgsll SIS sl )l (ssinall Jalsall o3
Ofitils (ga (g5 Ay gl DA e Wl il Al 3 (19570 Philip) ol cum A5l oliall 23l
salyys Al il dadand) ARkl Al Aeges oy 4 clld e Sl skl gl il
bl dray Clihl) e e (Sl S w8l il Jare (addyy SN skl sl

S iy il Jana g IS Baly) ) s b Gl oY) oo ol dasal)

Gzl o3 ani 5 Cua Ayl b W) ) Caagd z kel e daell ki 5 bl ol Dla
el bl o Lie ATy st 4 Gl e A il Sl ol e A g3l
Shukla:) 3l dslae Jad cai Al Gl @3 kel a3 Cua (1999 315 Mishra)
‘Swanzehdruber)J (1957d Philip) (1911 «Ampt 5 Green) «3lall o3a alial (a5 (2003 ¢y55aTs
.(1940 Horton) Lgalial (55 dplpain) dlibea guladd oy ) 6 Gaypll 40d 7 3lails (1987
izl (e gl 13 s Agiad) Colatl e Aulie Gy e laslil) & a8 Dyl 3kl U
(1932 Kostiakov) zilall o alid ey cigliall ULl o Gl Jundl e ade Jpanl
Sladl ga 3aall o ) 5LEY) Jaas WS (1948 <(Mezencev) i)y (Modified Kostiakov)

uaibad dadal (Artificial Neural Networks, ANNS) diclibial) dasl) il 46 aadi)
-(2010 <Ekhmayj) 5 (2006 «Nestor) leia 25l & oWl =)

e Adline g 15 Loy Ay lsdla Jlials zokall o3 Culg dlagY Sl e paall cha) &
s caldy Jheall CasSlin <5 CaSli € 3 &yliay (2007 cldris o Igbadun) ol a5l

(2016) S50 2381l ¢y 5 5 350 Sl alaal) ¢ slall jlidal) dlae



67 L) ¢ pemd¥) diad) s e il s sl Gy 1) apils

Logails culS Jheall oSl 5 CasSliin S adsats lan laghl S EDEN 2 3lall JS o ole IS
b asSlin S zisai e gl Juadl (uld z3sa of (2011 cAlyelari 5 OKu) ass WS . Juadd)
U8 Gl S zhgai of (2010 (Adeoye s Musa) ass Lad Ly agin 6 L o8 ) 4l
OIS Culs zhsa o (2006 «y55aTs Machiwal) <3 LS L o5ysns cals adsais Ajlia 21af Jadl)
zii ¢l (2000 (Synnott 5 Navar) o) LS gl b L o6 3 duball G 2laf Juad)
Ll 3 Jlad S el )l gl it Canal— s culdy 5iyoas Jiaall CasSliinsS
g3l el 43lie Ay (2006 (Hajabbasi) Al LS . dadly) IS Jinall CasSliinnsS z35a3 of 2ag;
Obd e dled dgnla dnel 450 ddlida dpe))) 3905 Bha Cagph il by (585 CasSLiu S
oanys bsall Jg Jsane L0 (1982 (Fahad) (up WS .duadll oS gy zisa of 83

s gl IS Sl 23 o angs bl e Y1 dialad)

il Sl Sy Kostiakov (KO) GaslinS as zilas sl duby oy Cagus 45l o2 8
9 Al a3l alall Cargll (Horton (HO) (y53y5a5 Philip (PH) —ulé, Kostiakov-Lewis (MK)
) iy Jiee il 2 3aill o3 30 HLaS) sa (alill Canglly Al At gz Slatll 38 il slay

el (3ilhs 3lsal

gy olaally Ll aady Lalall dejially 2014 dle sl i ed DA bl el &
5 217147 Jsh ha o deyiall oda o8 . s 4.5 s lgialae ds il (Jualad)
) mha e gl L (IS5 Yled 32.7586 5 32.7558 Lax s B 21.7161
el N3l 15 . jie 30 A8y (DEM) Lpadyl) cileli)Y) zisad (g 4aliiul & il i 589
Aoy Al Ayghyl) 3 @i Lain sl e 02 9.5 5 23.3 (greally (spmaill 3hall dnal
e 557 aid Aygiadl Uady) Jagin eV ied Dol Ll sl e o&yfa 4.7 5 %67.8 dpeill 7Lyl
oda Ay of AL jaall e L (dsall dla)Y) dalias Edlan (e dalid) Glld) e Jsanl) )
% 25 (2010 Soil Survey Staff) Caiai s (Entisols) o<l Zaa il 45, o de ) 3l
39 Lo Jsanll & G . jie 38 miuj Gilayyall (e 4803 ) Ll Ll dalual) a2 .de g5
Y Jiadl 5 by 8 ) Gailadl) aal e aw 30-0 Ladaud) dakl) e il 329 Tadse
sinal lgaal Jonall 3 (ailiadll (e 6 2 LS Alshan) Aigylay Ly 5 iy 4yl 4yallal)
Ayl psaallSll GlisySd sl dawilly jisesynel) dipla ddaulsy alalls 4)ell Asplally 4300 sk

-(2006 Gautheyrou s Pansu) & 35 LS dyscanll 2alally jiaandISI)
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Oflshul e sle a5 (1965 Black) b 55 LS dasajall Llshul] Slea Adanlsy 06 &5 388 i)l L
2 ehal & dua L ) o dpplalls Adalall s 52 5 an 28 s an 25 glipl Sl Jaate
Aol e g US 8 (et 6 230 ehal 5 Al Al b DAY s e Ly 5 dpas 18
Nl 5L G ) el SplSaall Julatl 3l (e Lgale Jaand) 5 3l O 45

Lhal) A daadival) 7 dlail)

P YIS ag Ayl oda 8 7 3lad dayf aladinl
Kostaikov Model (KO) 1932 :caSliue z3gai —1
Dfings Ayl La e Gaills il Jhee (g Jayy Uaasse lad g (1932 (Kostiakov) igSlin S o3
ity Cas Al Alsead @ldg aland) gl alai analiai b daald Yleaind z3lall ST anl #3saill 12
p A JSE 7 agaill 13a 3als e 05K il Ui i jhea =t () die 4 Z3gall 12

f@) =kt €Y)

At

LT () o) vie mdll Jae s f(2)

o Al By e il 2

Ll ad Leaal dalse 2o o adiad ay Aliall Ul e LBl S dapad il kea
.(1932 Kostiakov) «cilaas W) gad @ W (L) k lass Agyalall LESI osh )l gsiaalls

il Jhne of Jaagd adf V) 4] 5)LaY) casi WS Ylawiad zalal) ST gz 3patll 13n o g a2l e
Abubakr) il Cagylall i acagll Jiar Y L 13ag Alsh ey il aladiu) die iall ) Jan
iy sy <llAl Sla (1948 Mezencev) ;) Uil sda Jia igaa galilly (2012 <Motalleb
Ayl oda b aasind 3 SN =3 sail g s Jheal) oSl dgaly

Modified Kostaikov Model (MK) :Jasall (i sSlis € = 35ai =2

ol Ayl 8 el mdy of el e b o d) Janall CaSlii € =353 (1948 (Mezencev) o3
Tl ol Cayyal 5 o Alisha ie) B8 (pme 2x K6 40 Al ) dea O ) 003l o0 L
i) 13 alel (Basic (final) infiltration rate) f. 5oy a1 Jaefs Al 5 oulad) il Jiea
s AUl O zasatl 1aa 22y L7771 dejud) ol o

f@O) =kt + £, (2)
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s

Lot (1) oo e mipll J3a: (1)

LT (Slel) omlo) mill Jana s f,

CGbaal) z3sail) 8 Ly o3 LS il pacial) Ay

Philip Model (PH) 1957 :culé #3501 =3

LS Sy Apalisall BlusY) 3 e W) (s ¥ alaal Luslyy Sla (1957d Philip) (ol z3sei iy

: Al JSEIL & 3pail 13

f(t) = %St“’-5 + A (3)
LT (6) e die gyl Jhna 1 ()
L.T70 piidl (Sds)ned Jrasill Jalea o aaing culs J3xa 14
sl D) S palaial o duslaid) dy5 G ay Sorptivity duabaie) 4l e Cipy dalas 3§
Jabaall Lanlise (585 Loty epl) Al 4y vie oLl AS5a 3 Toa Tals Jaladl) 138 ()8 o [T 705
s ) Jpasl n N A Laal D55 § 8 Jb il ddee e pay Aumidio )l Alee S A
.(1957d Philip) dll wuiial) Sl sael) doa sl (po i)l Jine Aol ie L (0

Horton (HO) 1940 : (5358 zisai —4
sl ol e ladsa (1940 Horton) (5, A3
f@© = fot+ (f, = fe™ 4)

aTeN

LT (1) o) vie mill Jaee s f(1)

LTt =0 e Sy x5 Ja: f,

LT A mi)ll Jae: f

T A ) shal) sl o adings mdll Jhee el Jiee 8 aSatiyy A5 o adieg Jalea 1 K
Aagiie 0585 zisall 138 (8 )l e Aad o8 ls L) LYY s ) a9 23kl e e
L) il Jhee A 22l £ =0 2ie

Al ahaiuly Hlaad) Jalas 46 danlsy Auhal oda (A dexiiieal 3kl (e 235 JS Gl ey @

((MS—EXCEL 2010) i Y1 Jslaall zealig Gl e siall Cilassal
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Al ali b dasiiioal) dyilasy) julaal)
RMSE laall gyje Jousgial apsil) Jiall e SIS aladind 5 s Usloas) Al o3 il ai (oajal
(%) RE sl Uadll ((dclu/ae) MAXE Uad adl ¢(icli/as) MBE il Uad Lansgic ¢(Aclu/a)
.(1986 Neville s Kennedy) :45¥1 ¥ alaally daimge julaall o2 LAflas) juleeS R aaill Jalas

RMSE = \/Z?:l(fcaln_ fObS)2 (5)
1 n

MBE = EZ(fcal - fobs) (6)

MAXE = MAX(lfuat — fopsDlis ™)

RE = % x 100 (8)
— — 2

Rz — [Zln=1(fcal__ fazll) (fobs - fob_s)] ~ (9)
Zln=1(fcal - fcal) 2?=1(f0b5 - fobs)

bl 8 Leatiad) 3l aaf ey Cpnddl il Jhaet fry
cJiall 3 ) =8 Jdee s

(i) b ) iyl Jiee o of

Al 8 ariiosal) Sl aal Alanlyy pmenall i) Jine Jansgia if
bl SN sl

5 LS (%) RE «(icLy/as) MAXE (MBE (RMSE iad Jif ans s s Jailll z35adl of
Apnally Wl L Jind) (3 (el il Jxe e B imall 35l s o ) RE (MBE il 4Ll 5,050

T e Jabea) 138 e gl WS 210 Juadl 2 3gail) yiny Cm 150 (o sl 4ied (3 2
LiBlally gtal

el JS Al @i dua Al ddlaidd A3Laslly A8 pailadll pan (1) &) deal
%26.34 cphall 4o Janigie G LS %8.21 i) Jabaay ansfabas 1.31 1ayah dgyalls 45ES Jawsgiay
Lssie Ll %42.4 (sl Jalaags %29.80 clud) dpst Jawssie GlS o 3% 15.0 Gl Jabeay
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OS a8 ) skl ssimall daally W .%31.26 <l Jaleey %43.87 culS sid Lol s
adau sia

Ayl dilaie 450 Alaly Al pailmdll ey 1 Jsia

ol o saldl) Glig S aal<l) i chdl
& «. . . .
. o Ay guaall poandlll A yallal) . . . sl
(s %) Sl o 3 (%) (%) (%)
(%) (%) Cefe2)
15.90 3.34 37.33 1.34 32.33 37.23 30.43 b b
13.56 3.45 37.05 1.25 40.05 37.04 22.91 b
9.97 2.41 35.91 1.34 59.21 15.11 25.68 L b <k

leliae S 288 Ay gcmnll solal (pe Al (gginan Gl Lad .%44.70 5y CdA) Jalaayy %13.14
Ca) Jelaays %36.77 asadlsll clinS Jhe g8 WS %45.79 <l Jelawy %3.07
.%18.51

WS poane o (oS )l Clua 5 Cua Aaall Al 5l ) (aibad G (2) &) Jsaad)
ad Juals (e 4nbiinl @ mdpl) Jne Jasiay cdunt JS eha) go) DA iy A SN 5Ll
AT hugie e dlia @ a8 Sl i)l Jiae WAas IS el S el o aSIl )
Lssie of ale IS Al 8 oLl iy Gailiad w3l Copelil um L Aat JS 8 i)l J3edd o o)l
U Jaleay ae 19.39 s STl i)l Janssins %12.43 i) Jolaay 4283 99.77 miipl) (0005
Lugie S (i 3 %5764 DAl Jeleay delufan 11,06 iyl Jixe Jassia (IS5 %68.63

%59.12 DAl Jalaas deluf/ae 8.01 el il Jire

2 dad Jl ae 10.41 &l ulal) alal) olall oSHA )l daisia of eadals o3jes ol JS Y lailly
6.40 il Jiae bugie 085 «%51.90 <A Jalans ae 15.10 saazs ae 17.10 e Jlefy ae
s Jalass deluf/ae 7.30 e dels [ae 8.90 dad lefs deluf/as 1.60 dad Jils delu/ae
dad lefs delufae 0.95 dad Jily delu/as 4.28 Al md)ll Jine Jausie S a3 .%46.34

%53.67 i) Jalaas delu/as 5.35 s dele /e 6.30

dad Jlels a0 9.93 dad Jils ae 14.53 Sl il Jhne iy 288 _adall Jlgill i)l (ailiad U
dad Jils del/an 9.20 mi) Jine Jaugia (1S5 %27.13 s Jalras as 8.87 (52015 ae 18.80
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O b %2715 G daleas delufan 6.20 Gaags dels fas 12.80 4ad ey delu/as 6.60
dclus fae 9.00 dad ey delufae 5.25 dad Jils delufas 7.18 lell md)ll Jine Lausie o<
%22.68 sl Jalras delufas 3.75 ey

) dikidd Gl iy (ailiad .2 Jgia

(o) el il s (Rolofpe) ot Sima e (o) oSl 2 A5

CV Max Min CV Max Min CV Max Min

53.67 6.30 0.95 46.34 8.90 1.60 51.88 17.1 2.0 b b
22.69 9.00 5.25 27.15 12.80 6.60 27.13 18.8 9.9 b

40.42  21.30 7.95 36.90 27.20 11.70 42.83 54.4 20.1 Lo b b

(%) 2! Jalas :CV ciad LSl :Max ciad Jif :Min

iad Uiy ae 33.23 S ) Jhee iy a8 gl lal) ol alill el ailiady (3hey Lo
s Laugie OS5 %42.83 sl Jalass ae 34.30 a5 ae 54.40 dnd lels ae 20.10
15.50 aass Gela fan 27.20 dud ey delofae 11.70 dad Jils dclyfme 17.57 za)
Aof Jils delofpe 12.58 el i) Jine boussia OIS (an (6 -%36.90 CDia) Jalaas delu/oe

.%40.42 <a) Jalass deluf/as 13.35 aays dels [as 21.30 dad Jlefs delu/as 7.95

(m) Sl i)l alal (Boxplot) "Gsaiall halia' (z=1)e(1)¢(F1) JE&) s WS
g B Ml e Al ol e (Folofod) Al @il Jinay (Relfe) i) Jine Tosia;
Ledas Jon Alas) Alubu gy A ADIA (e oSar @ Sl Jiall g1l e s Tadadal) 14
QS aa )l ¢ Q IV gl (MInX X llll dad jrasl 1 as af dused e Jalada) 138 adings
danlsy sSaall Labdal ausy o G JMax X SUlall dad ST Qb gl cagusll Jiey g3
Max x leiless Min X s Ly Lasae o Al dn e daffives dadily 3)S0al) ad duadl) i

il amyes 3Q —1Q xnll Ghadl) sl Jilais oy & 3Q dasugl) Q ad gle pagis
Jsaall e QLaaYl 13 i i (F3) W) dsaally llagiall on At sl ela) & WS
bl ahally alall el il ST g el Jine Janssia g Aysine (358 aag Y 4l oy
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Lsins g5y 10 dpa dap 2ie 0.11 P ey 1.77- il Jine Jassie Lpalal t dad culS Can
.0.05 Zysine s5isas 10 Zya daps xie 0.16 P dad; 1.51- oSl i)l dualal t 4ags 0.05
el il Jine Lpalal t ded il G Aygine cailS 2 Sl sl Jine dpals & Gl L

.0.05 dysiee s5ises 10 G dayo 2ie 0.03 P ey 2.51-
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Lssie gaibadl dysies cuilS Loyl hall adally el adal) (el sill o siall o (gl Ll
3.64- 3.84- [ailiadll oigd t dad cuilS Cum SI w8l Sledl) )l Jinay il Jana
LS 0.05 dysine ssinay 10 dpa dap 2ie gl e 0.004 <0.005 <0.003 P i 3.67-
@bl (ahalls ahall el ill 85804l aibiadd) (Dl il Jlall @lliSy ((=3) a8 dsaall 8
<0.01 <0.03 0.01 P duds 3.10~ 2.48- 2.95~ (ailiadll o3¢l t dag cuilS Cun L))
Ay g (z73) ) Jsalls 0.05 Asine g5ty 10 A dapy xe gl e

il adally alall cpalsall t sl it -3 Jgan

P df t seb b b Lpalsl)
0.11 10 1.77- 9.20 6.40 (Aelofas) el Jine Janssia
0.03 10 2.51- 7.18 4.28 (e lo/as) Sl iyl Jina
0.16 10 1.51- 14.53 10.41 () oS il
bl gl alally bl el (el LAl il o3 Jssa
P df t UV TS NN S A RN B Lalal)
0.003 10 3.84- 17.57 6.40 (Ao lefme) i) Jias Tanssia
0.005 10  3.64- 12.58 4.28 (Aelefme) el il Jina
0.004 10 3.67- 33.23 10.41 (0) oSLAN iyl
el ) allly el el tla) g3 g
P df t Sloy il ah b Lalal)
0.01 10 2.95- 17.57 9.20 (AeLfme) i) Jina Jamisia
0.03 10 2.48- 12.58 7.18 (Aelfae) el il Jina
0.01 10 3.10- 33.23 14.53 (2) oaSI i)

Gl g Ayl 3 deaiiusall z3lall apanl) Jalass iyl i ad (=) ¢ (F4) ) Gdsandl Gy WS

LD )l oY
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Ayl 3 Aaskionall 3Ll yonl Jalaas pedll Jine culsh o -4 Jgaa

R? Jinal) i Sl € R? WE il
0932 f(t)=094t7°%%2+435 0954  f(t)=531t7%5+3.09 b o
0.863  f(t)=0.78t"1%21 +679  0.969  f(t) =4.81t75+248 b

0.855  f(t)=1.88¢710224+1285 0.967  f(£)=973t705+465 L, b b

Al 8 Aeaiinal) 2 3lall apaatl) Jalaay il Jine i o 4 Jgin

R? s R? Sl S il
0.843  f(t) = 435+ (25.71 — 435) €537t 0.954  f(t) = 4.46 t~0517 sih gaba
0.867 f(t) = 6.79+ (2853 —6.79) e™583t  0.936  f(t) = 7.07 t7038 ke

0.879  f(t) = 12.85+ (56.69 — 12.85) e™*33¢  0.949 f(¢) =14.38t7°% L ik ok

Aahall & dexdidll Lag) z3lall Jlaay) Jilsil) mil laag (2) Ay JSally (5) ) dsaall
On a8 AR o ey Al lE laeY) pl 38 e Jiall 8 Aulid) bl s )l
Al 3 dextiall 3l ez dgal JS apaally Jiad) 8 dulid) jhe Aol il Coylas iy
CilS Cua Auhall L deadiall 7 3lall Ay 4jlie 2120 Q) S Gl z s of oy dsaad) (e
0.96 <%1.01- «(icly/as) 5.38 0.10 2.06 sbs R* (RE (MAXE MBE RMSE i.i
Janal) CasSlinsS zhgar say 2l JBY) z3sall Aplaa) suledll 028 4 CulS g & ) e
sle A kel elal s 5 8y L sl e <0.88 %431 ((delu/as) <26.18 <1.19 6.13

(5) 4 Jsaall (s 58 LS Llian) uladll 038 i

sl e il mi dassiva) zilall Glasy) sl g .5 Jan

RE MAXE MBE RMSE

. 2 .
T ) e (e el O

2 0.60 0.94 2.05 9.65 0.19- 2.69 KO oSl S

4 1.00 0.88 4.31 26.18 1.19 6.13 MK Jaaal) Ca Sl o

1 0.20 0.96 1.01- 5.38 0.10 2.06 PH ulié

3 037 087 385 2013  0.7- 538  HO s
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30 -
ORMSE EMBE OMAXE HRE
25 A
20 -
15 |

10 -

HTL

MK PH

Ll b Aaridl) z3laill ilaay) Jilail) il .2 JSE

a5 (3) ) Jsalls (8) «(7) «(6) Jstanlly iyl Al LVl Hai b 32V # 3l o3 ¢haf i 5 LS
Ay )lae 21 Bl S s z 35 o (8) «(7) «(6) &) Jshandl e oy Cam Ll 34 il
2.53 ¢1.55 2.09 RMSE e culS cum oD ol ¢ 15 dpully Auhll 3 deriiosdl) o 3ladl
il ) Gy ol Glsilly il ekl Hlsill 0.96 0.97 <0.96 L) Allaall R oy (delus/ane)
sahally ekl Cppalsil) Alla 8 Bl Cua (e 408 Arg ) 2 3ladl) o1 o Bl (pas o sl e Lol
(s eSS ecald 1 JAIS S RN Y 21 Bl e gkl g o Lol Lkl
(Jand) CasSlansS ccald € ) ekl Al Alla b canpl e cabial) Ly Jheall CagSlin S
(7) «(6) o8 Il ciase Afleasy) ulaall s o Aap¥) 3l ool i 5 ecigipsn ocasSlisS
«Aiyelari; Oku) 5 (2006 «y5,als Machiwal) 5 (1982 (Fahad) (e JS ae Gil il s2as ¢(8)

(2011

bl el A5l e Faniiosall z3laill Slasy) Jilail) il .6 Jgta

» . RE MAXE ~ MBE  RMSE o
- (%) (elfe)  (elfm) (icl/o) e

3 0.95 117 1032 038 255 KO Gislius

2 0.93 7.33 6.46 0.51 1.95 MK Jieall CisSlin S

1 0.96  4.99-  5.86 0.00 209  PH s

4 0.84 6.57 2120 035 501  HO I
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bl 15l e Faniinsall z3laill Slasy) Jilal) il .7 J gt

RE MAXE MBE RMSE

el R? . ) ) sl
(6)  (elfo)  (elofp) (el
2 093 362 752 0.23- 215 KO Gl
4 087 275 1780 0.90 446 MK Jadl Gl
I 097 004  4.03 0.00 1.55  PH il
3 087 156 14.93 0.23 406  HO s
ool il alal) sl o Fariineall o 3laill  ilasy) Qs il .8 Jgaa
" R RE MAXE MBE RMSE L
i . ) ) ) i
(6)  (elfo)  (elfr) (el
2 095 137 ILII 0.05 337 KO Sl S
4 085 285 5429 2.17 1197 MK Jindl Gl
1 096 1.92  6.24 0.30 253  PH il
3089 343 27.26 0.07 707  HO s
60 -
50 BERMSE ®MBE ORE OMAXE "
40 -
30 A
20 A
104 ’ :
ol alla f Al [ 1l L&
KO MK PH HO | KO MK PH HO | KO MK PH HO |
e | b | e

CO Al 15y Aasdiall z3lall  Slasy) Jdatll il .3 g8
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ladal)

G g LS liS las) &5 Al Al 8 el md) Jiee o g 3la o Al o3 il Cana |
2.69 2.06 (RMSE) a cuilS Cum chubpall dilaie & i ale <G laghl gl uma¥) dal)
oSl S5 culd 73kl 0.88 <0.87 ¢0.94 0.96 \¢d ALladl (R?) ads (Aclu/as) 6.13 <5.38
138 Jom Sluball o 25l ehals oast Al o3 s (L G e edinall oSl iS5 5500
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Abstract

This study was conducted to evaluate the performance of some infiltration rate models. Four
Models, was chosen, Kostaikov model (KO), Modified Kostiakov model (MK), Philip model
(PH) and Horton model (HO). Infiltration rate has been measured by using the double-ring
infiltrometer. Eighteen infiltration tests were conducted according to the soil texture in the
field. The parameters of each model were obtained by the best-fit technique with field data.
We compared measured and calculated infiltration rate by these models. The results of this
study showed that the four models were performed well to describe the filtration rate of the
study area. Where the values of (RMSE) were 2.06, 2.69, 5.38, 6.13 (mm/hr) and
corresponding values of (R?) were 0.96, 0.94, 0.87, 0.88 to Philip model, Kostiakov model,
Horton model and Modified Kostiakov model respectively.

Keywords: Infiltration rate, Kostiakov model, Modified Kostiakov model, Philip model,
Horton model.
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Determination of Sugar Content and Study the Effect of Heat Treatment
on Hydroxyl Methyl Furfural of Honey Samples Produced from Different
Areas in Al-Jabal Al-Akhdar / Libya

Ramadan E. Abdolgader, Ateea A. Bellail, Mabruka M. Ali, Abrehem A. Hmed

Food science & technology Dep. Faculty of Agriculture, Omar Al-Mukhtar University, Albeida,
Libya

Abstract

Five local varieties of honey found in the eastern region of Libya (Al-Jabal Al-Akhdar) were
chosen for this study. These varieties are locally known as follow: Hannon, Rabee, Zaater, Sidr
and Kafoor. Honey samples were obtained from the farmers directly after harvesting of each
variety during Fall 2012 and Winter 2013. The reducing and non-reducing sugars, and effect of
heat treatment on hydroxyl methyl furfural of the honey samples was investigated. The results
indicated that the reducing sugars content of honey samples varied from 70.36 to 76.20%,
sucrose from 2.10 to 4.46%, glucose and fructose from 28.6 to 33.6% and 38.3 to 40.9%,
respectively. The values of hydroxymethylfurfural for all samples were less than 40 mg/kg. The
HMF level increased regularly after storage on day light both in Zaater and Hannon honeys
and at the end of process was 32.5 mg/kg and 33.1 mg/kg, respectively. All honey samples
exceeded allowable value (40 mg/kg) set for HMF after 48 h from heat treatment at 50 °C on
the other hand most samples exceeded allowable value for HMF after 12 h from heat
treatment at 70 °C. The Hannon honey was highest affected by heat treatment while the
Kafoor was the lowest.

Key words: Honey, reducing sugar, total sugar, hydroxymethyl furfural, heat treatment.
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A comparison between traditional methods and geographical information
systems to determine the morphometric characteristic of the basin of
Almyjineen valley

Magda B. Elbeshti', Mubarka S. Alghariani®

'Soil & Water Dep. Faculty of Agriculture, University of Tripoli, Tripoli, Libya
*Water & Environment Dep. Faculty of Engineering, University of Al-Margab, Libya

Abstract

The study aimed to clarify the importance of GIS applications in the construction of a database
containing morphometric variables of Wadi Almjineen which can be used in extracting morphometric
characteristic identified in this study, as a basis to get rid of the proportion of the generalization
caused by morophometric measurements using conventional methods. Replacing them with data
that is more accurate and of a higher spatial resolution, as represented in the Digital Elevation
model (DEM), which could help in creating a drainage network for the watershed that is clearer
and more accurate, saving both time and effort. The study also compared the results extracted
from the automated analysis of the DEM model for the morphometric characteristics of the basin
against those obtained using the topographic maps and satellite images to identify the
differences, or compatibilities between the two methods. From the results obtained it became
clear that there is a substantial difference in the morphometric characteristics of the network
discharges in terms of both the number of joists and their lengths, while it found almost an exact
match between the two methods in most morphological and geomorphic characteristics of the
basin according to the values of the percentage differences.

Key words: Morphometric characteristics, drainage basin, water network, DEM model,
traditional methods.
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Congenital heart diseases (CHD) are one of the most frequent malformations at birth. The
aims of this study were to assess the prevalence of congenital heart disease, their different
types, and their detection rate among children in Aljabal Alakhdar, Eastern part of Libya.

The study was conducted during three-year period (September 2009- October 2012). The
prevalence of CHD in Althawra Hospital Albaida was studied. The diagnosis of structural
defects was based on echocardiographic study. Age groups from neonates till adolescent were
included. In the study period, 342 children were found to have CHD; 299 patients were
neonates and infants. Total prevalence of CHD over the study period was 8.9 per 1,000 live-
born. The prevalence increased from 8.6 to 9.2 per 1,000 live births between 2009 and 2012.
Isolated ventricular septal defect (34 %) was the most frequent non cyanotic anomaly, and
Tetralogy of Fallot (3.5 %) was the most frequent cyanotic anomaly. The Prevalence rate of
CHD in this region compare to the international standard is almost similar. Increasing
incidence of CHD might be attributed to easier diagnosis with more regular and fixed dates of
pediatrics cardiac clinic in the hospital in last few years or it may indicate a real increase in the
defects, which might need further studies to know the possible causes.

Keywords: Congenital heart disease, echocardiography, prevalence.
Introduction

Congenital heart disease (CHD) is one of the most common congenital
malformations. Despite recent developments in interventional and surgical
techniques, heart disease in children continues to be an important cause of morbidity
and mortality. The current study was undertaken to evaluate the spread of CHD in

Received, April 24, 2016; accepted, November 07, 2016
© The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.



116 Ali and Hamad

Aljabal Alakhdar region- Libya. This region is with total population of around
200,000 and birth rate of around 8.2% deliveries in 2010 according to Albaida city
civil affair registry. This study aimed at establishing the frequency and prevalence of
CHD in children referred to pediatric cardiology clinic-althawra hospital.

Patients and Methods

Congenital heart diseases were defined as a structural abnormality of the heart or
intra-thoracic great vessels that is actually or potentially of functional significance
following nomenclature of the European Pediatric Cardiac Code (Franklin et al.,
2002). The following conditions were excluded: cardiac arrhythmias, patent ductus
arteriosus in premature newborns and before 2 weeks of age in newborns, bicuspid
aortic valve, mitral valve prolaps, patent foramen ovale, acquired heart disease,
cardiac thrombus, and cardiomyopathy of infants of diabetic mothers.

All cases of CHD that were diagnosed by echocardiography in Althawra Teaching
Hospital during the period September 2009- October 2012 were included. Children with
cardiac problem followed by other cardiac units and private clinics at study area were not
included. During the study period, 342 patients with different problems were seen at
pediatric cardiology unit. All known cases of CHD were entered retrospectively from lists
of patients seen at the Unit, with their pediatric echocardiogram findings. Referring
causes were different including cyanosis, cardiac murmur, cardiomegaly, recurrent chest
infections or arrhythmia. Pre-examination measures include routine chest x-ray and
electrocardiogram. Echocardiography examination was conducted using two-
dimensional, M-mode and color, pulse and continuous wave Doppler
echocardiogram. Two-dimensional echocardiographic pictures were recorded in standard
parasternal long-axis, short-axis, apical four chamber, subcostal and suprasternal views.
Data regarding estimated population, live births rate were obtained from Albaida city civil
affair registry (2010) which is the official regional bureau. SPSS 14 for Windows was
used for analysis. The two-tailed chi-square test (¥2) was used for detecting differences
among the yearly prevalence rates. A p value of <0.05 was considered significant.

Results

A total of 976 children (aged 1 day to 15 years) attended the Pediatric Cardiology clinic
during the three-year study period. A total 342 children were found to have CHD. There
were 175 (51%) boys and 167 (49%) girls, with a male/female ratio of 1: 1 .The average
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age at diagnosis were 2.4+ 3.7 years (1 day to 15 years, median 4 months). Out of total
patients with CHD 299 patients were neonates and infants the most frequent diagnosis
made was isolated ventricular septal defect (114 patients) representing 34% of the total
cardiac anomalies. There were 58 males and 56 females (M/F, 1:1). The next most
frequent diseases were patent ductus arteriosus in 49 patients (15%), isolated atrial septal
defect in 44 (13%), isolated pulmonary stenosis in 28 (8%), and tetralogy of Fallot in 12
(3,5%). The relative frequency and sex difference of the defects are shown in Table (1).
Simple CHD and ventricular septal defects in 38 children were associated with atrial
septal defect in 26 patients, patent ductus arteriosus in 21 patients, pulmonary stenosis in
11 cases.

Table 1. Relative Frequency of Some of the Congenital Heart Diseases and Sex
Difference

Heart disease

Hea n % boys girls
Ils;(;lated ventricular septal defect 114 33.3 58 56
};_ai;e;lt ductus arteriosus 49 15 29 20
Ils:cl)lgted atrial septal defect 44 13 19 25
??111:1;1)163 CHD* and ventricular septal defect 38 11 20 18
Ils:(Il.a;ted pulmonary valve stenosis 28 8 13 15
gitralogy of Fallot 12 3.5 8 4
g(iarctation of the aorta 6 1.7 4 2
?‘;r:i;)ventricular septal defect 19 55 10 9
Ilszcl)lated aortic valve stenosis 4 1.2 2 2
"11":r1a.1;sposition of the great arteries 7 2 3 4
i(ilgplex heart disease 21 6 9 12

Simple CHD*: Ventricular septal defect + atrial septal defect + pulmonary stenosis + aortic
stenosis =+ patent ductus arteriosus + coarctation of the aorta.
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The ages at diagnosis were different, with 103/342 (30%) studied in the neonatal
period (Group 1), 196 (57.3%) in infant and toddler period (Group 2), 21 (6.1%) in
preschool age (Group 3), 15 (4.4%) in school-aged children (Group 4), and 7 (2%) in
adolescents (Group 5).Distribution of the various cardiac anomalies and age at
diagnosis are given in Table (2) and Figure (1)

Table 2. Congenital Heart Diseases and Age at Dagnosis

Groupl Group2 Group3 Group4 Group 5 Total

Patient Number (%) 103(30) 196(57.3) 21(6.1) 15(4.4) 7(2) 342
Male/Female 55/48 96/100 12/9 9/6 3/4 175/167
Ratio (1.1:1) (1:1) (1.3:1) (1.5:1) (1:1.3) (1:1)
Isolated VSD (%) 35(30) 67(58) 7(6.1) 3(2.6) 2(1.7) 114
Isolated ASD (%) 11(25)  22(50)  6(13.6) 409) 1(2.3) 44
Isolated PDA (%) 21(42.8) 21(42.8)  3(6.1) 3(6.1) 1(2) 49
Isolated pulmonary stenosis (%)  10(35.7) 15(53.6) 1(3.6) 1(3.6) 1(3.6) 28
Tetrology of fallot (%) 5(41.7)  6(50) 1(8.3) 0 0 12
Coarcetation of the aorta (%) 116.7)  3(50)  1(16.7) 0 1(16.7) 6
Simple CHD* and VSD (%) 8(21)  26(684) 2(5.3)  2(5.3) 0 38
TGA (%) 4(57.1)  3(42.8) 0 0 0 7
Atrioventricular septal defect (%) 2(10.5) 16(84.2) 0 1(5.30) 0 19
Isolated aortic valve stenosis (%) 0 2(50) 0 1(25) 1(25) 4
Complex heart disease (%) 6(28.6) 15(71.4) 0 0 0 21

Group 1: newborns, 2: infant and toddlers, 3: preschool children, 4: school children, 5: adolescents.
Complex CHD#*: tricuspid atresia, truncus arterious, pulmonary atresia ,common atrium, hypoplastic left-
heart syndromes, single ventricle and/or double inlet ventricle, corrected transposition of the great arteries,
Ebstein anomaly.
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Figure 1. Congenital heart disease and application age by the time

Table 3. Prevalence of Congenital Heart Disease in Live-Born Children

Year Live birth* n** n/1000 x2 p
2009-2010 14603 92 6.3

2010-2011 14696 97 6.6

2011-2012 14285 110 7.7

Total 43584 299 6.86 233 0.12

* Live-born children as accounted for by city population and birth rate, ** n: Neonates, infants and
toddlers with CHD in these years.
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Discussion

Epidemiological studies have shown varied frequency and prevalence of CHD. The
incidence of CHD has varied between 4 andl2 /1,000 (Bassili et al., 2000;
Subramanyan et al., 2000) and (Hoffman, 1995). In Libya, The total estimated
number of live births with CHD is about 2000 per year, which is added every year to
the already existing pool (Aburawi, 2006) .Our survey reveals an incidence of
6.86/1,000 live births, which falls in the range of the reported studies. Distribution of
cardiac defects in our children was not very different from the reported series
(Venugopalan et al., 2002; Baspinar et al., 2006; Sani et al., 2007; Mark et al., 2008).
Ventricular septal defect, pulmonary stenosis and atrial septal defect were reported as
the most frequent CHDs (Robida et al., 1997; Begic et al,. 2003). The results of our
study indicate that ventricular septal defect was the most frequent type of CHD in
Aljabal Alakhdar area, followed by patent ductus arteriosus and atrial septal defect.
Sex predominance for the more frequent heart defects was also not different from the
literature. Increased Occurrence of some CHDs over time was observed in our study.

Conclusion

Ventricular septal defect was the most frequent anomaly and it is commonly
associated with a variety of other defects: atrial septal defect, patent ductus arteriosus,
etc. The prevalence of CHD seems to be is increasing. Whereas most findings likely
result from improved case reporting, others might reflect changes in the distribution
of risk factors in the population, for example changing in incidence of maternal
diabetes mellitus in recent years or increasing incidence of children with trisomy 21
which might be related to older maternal age pregnancies. The declining age at
diagnosis may be attributed to improvements in medical circumstances over the
period under study. These include better medical training. We suggest that cardiac
evaluation should be performed at birth in immunization centers, in order to facilitate
early detection and treatment of CHD. Potential sources of error in this study include
its retrospective nature and many cases with CHD from Aljabal Alakhdar diagnosed
in other cardiac clinic in nearby regions not included in this study, In addition, this
study only included live births because autopsy data on still-births is not routinely
collected in this region; therefore, the complex CHD rate may be higher than
observed in the study.
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