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Assessment of Soil Water Erosion within
Wadi Shahba Watershed- Alswydaa
Using RUSLE, RS and GIS

*Eng.Wafaa Issa
**Dr.Wassim Almesber
***Dr. Nibal Alsaleh

*Master Student, Departement Of Soil sience, Faculty Of Agricultural,
University Of Damascus .
** Assistant Professor in the Departement Of Soil sience, Faculty Of

Agricultural, University Of Damascus .

*** Researcher in General Commission for Scientific Agricultural Research.

ABSTRACT

One of the most significant challenges facing agricultural soils in
mountainous regions is water erosion. Accurately quantifying the
extent and spatial distribution of erosion is a crucial step in
developing effective erosion management strategies. This research
aims to assess soil erosion within Shahba Watershed using the
Revised Universal Soil Loss Equation (RUSLE) and remote

sensing (RS) and geographic information systems (GIS).

The rainfall erosivity was calculated based on rainfall data
collected from measurement stations in the study area and its
surroundings during the period 2014-2024. The soil erodibility

coefficient was calculated based on the results of laboratory
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analysis of several surface soil samples (0-30 cm). These
samples were distributed within the watershed and in its
surroundings. The topographic coefficient values were also
determined using the DEM,, s and Landsatg satellite images, which

were employed to extract the vegetation cover coefficient values.

The results demonstrated that the R factor values in the study
area ranged from 65.8 to 182.7, K factor values ranged between
0.03 and (.28, slope factor values between () and 13.26, and C
factor values between (.09 and 1.49. The study also revealed
that 2.37 km? of the study area is at high risk of erosion, with the
majority of this area located in the southern region. Additionally,
27 km? of the watershed area is at medium risk of erosion, with
the majority of this area concentrated in the central and southern

regions of the watershed

.Key Word: Wadi SHahba Watershed, Water Erosion, RUSLE,
GIS, RS.

14



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jud o eaall PO uung-léJ .2

“* 03

tdadla

Al Balall 08 s G il Han JISET aal sl Sl Gibady! a
Al Ayl sl 8 (aledsly clall Ll jealiall 8 a8 e Ly Ly
T4 5 a Ll & ot alladl 8 gl Cibadl cVane Jef of colual) s
Calya V) o eCalyaiV) ok Cilygie apity Aalaial) chluhall adig [1]40) 8/
el Y e Bsin%0.8 1) 0.3 wiis Lz e Yssee Sl
Cnpal g alladl & Lo )3l ¥ dalie 3115 [3] cluh cawa L[2] Allad)
Logo ¥ Ty Dylad IS8 1aag ¢ li€a sl 10 5Ll CibadV) Con datie e
Gibb Auhy il Al (hysw Jie e bl Llall e ades Al sl
Aol s Al asley il plial g leds s lede ddadladlly 450 lea

cellall ssine o duniglly

Lo Y ) L) clghadll e b S 555 Caladl) ¥ dra g iy
ilee o ) Dhass Ll dslaal LUl 3lasly @bl aaas Jal e
Clslaall iy A agally gl e SNl Ulis ) CibatV) el
phi daliyy ddidall Claadl by aslell ekl aey cahadl) dadal
ldlaiul @b «Geographic Information System (GIS) Zidaall il sladll
iy Al S Glat) Ball ety ¢ alshll Apall dadall e 3 Ll
Reviced Universal Soil Loss (RUSLE) dlaxdll cahaidU ddlall Aalaall
saghaal) Ayl LS a8 Chendi) ) Adadadl) 3l aal o Equation
&5 A Al Jalsall e 3l Aalaall o3a cilajie (N Al Gala¥
e Uaall — Cala DU 4l L6 Jale — Ld)e salall— (gyladl) caal) Jale )il aiV)
3 oo ledin) GllE aladi) o ) ALyl [5](E) Lla dele — bl

15



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

Glajde a8 dlee Jew Adlpall Clagladll alis Remot Sensing (RS)
danly Dlalue o 3yshall Bhalial SSW) aysill pas (e (Sas dallall Aaladll

6] 30Sl Akl Claastiiall Cpana

arl oy skl 8 A s 3l an s Ailaie 3 cal Ay
( RUSLE) aliadll Cihad dudlall Alslaall sladinly Jldl GihatV) ha
Ll s R Caial J o(GIS) ddhaall Glested) i Gaca digadl
GlaS Cingl i Aumidie 1 VK Cigha 3 Al dilaie b Al 3358l
Glaag Adlad) Ll i/ a/ph 6624 il daugie i/ a/cda 24-0 5 Sl

71/ 2/ 66 (e ST ) lasid Jaisall 2yl culaS

A5l syl b G Jes pin il Ll Gai) s dajla ey
i) 45l 38 iy o CORINE ) ()58 i) lasbeall Gauti #3salf
g .( RUSLE) daadll calyai™ dpallall dalaall aladinly Sl cabai¥) Jady
it Ly lgaeds Adeall CaladU Lalladl Aabeadl alasiud G A Jeagl

] Lgdde olaie W) oSy Allad 43k any e ladial) A3lE s Al radl il slaall
g8 g huly deadly S8l e IS JLaiA) (& i Mg ddyaial) 450 daeS
8]l e il Ailpay 3)3Y Jslall

Ll dbladly (GIS)  ddhaall Gl Wi A cwadinl LS
Calai¥) Jady 3588l 25l Gl sl ) cdaa du)yy 4 (RUSLE) ddaedll
On sl Al ol o Al il copelal ¢ Gusall aw (asa Adkie & S
[9] i [a)5k24-0

el Al cal s dped) Gl e paell 8 dsgiall p3a e Gl
Bouhamdane jag ddhie & Zal Gahadl Hha 3yl ohe) Caag
it adi Ayl Aabuall (e %16 o) (it Cus (GIS) 5 (RUSLE) alasiuly

16



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jud o eaall PO uung-léJ .2

of WS (mitie CGaladl lad e Jlad Lgie %41 5 Tas (midie Calil
Salls Jadl lasd) Wl cdasgia Led Cihad¥) s G paall daludll (0 %28

J10] g paad) dalaial) dabin (e il e %3 %12 Jas as laa
Slo alaeVh Sl CaladVl Juiy sagital) Ll £peS 2aa8 23 288 g 8 L
slaally el Jsha bl sen P (e @y GIS 5 RUSLEZ sail
daiall Lol Jain g Dlua luleal LYl Ll (ailiady Lihe dally sl
163 = 0 o 368l 4 gl 3 A4l dalgal) e dale JSI 3dayya anys

T11T A 8l 3 i (s5ian Jausgias iny/ 3/ lisa

Galle Gl Jgh pa B Sl GibaVl gk sl Chagy b Cujal
¢(2013-2017) alse3 RS (GIS cilyisi s 4n03s RUSLE 7 3sai alasinl,
2995.614-0) e 3153 2017 ale 8 sagitall 435 4aS Jara o) i) el
dalie (0 %99.69 (miaiall Ciladl 5ysha uld Ghliadl iy (Liw/a/ch
(A 2/ 52610.47-0) a5l 588 Jaea #505 2013 ale b W il dikic

J12] %99.7 e 388 msdial) a3y ghad uld ghalial culS,

alai alatiuly cplands [ 56 g Uad 8 Lol Caladl il RUSLE zisei Galas
sy gy Ayl Cibal af haugie o) w0 Cpelil Cun Ahrall Cilasleal
Oy i/l 1866658 il ddgmall L5l S Jlaa) (s i/ a/ch 4.7
dalus e %10 4iss Lo JS58 s ey e Caladl jlaal Lo peal) (3lalidl)

[13] 53¢ ¢ s

17



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

réiayd) A

S ey aanty Cibad¥l cVare il o 8 add) 13 paal (6

iy shaliall aaaty CabatV) Caganl 1Y) Al sshadll aey Lgd sals s
LJAaal) gl u_d\ 5y skasl)

séuayd) Calaai

Taadlall Alobaall Aadinls Led 52l lasn b dbjaiall Al LS b e
Gilaglaall alis RS aa ge Jledind) @liliiy RUSLE dlaedd) il
.GIS Lilal

gl Gl e el SIS g5l i

r&ad) @by dga —2

Al dahaia 1-2

s bgin dual) jeua Aihia (e Siagy colypud) dliilas b Led g3ls Gaga al
33°00 5 32°42 Jsh oha 0 TS 249 s dalus e Yled TY i
Ay Aikie JSE colysad) Abse 33 Jlad 36734 5 36°46 Lae iy
Al Ak e Siey an Aalially ALl Aall) e CAEAS g sl Al
e (358 2 1771-762 o wisall 16 sl Jledll sai ligad) WS Llews )
Gin Al dilie G gyhaadl spid) Jshell ciare abiag L(1)JSE syl
idane 8 Ld Al ely can(177) spsall 5ypual) dilaia b 1o dad o) caly
b i) e gy el ol asal) dalis alins o511l e
Sl b atiall Jualadly ¢ (Jill e dilie) (mal) e S8 gl o5al

Aalidd

18



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa

lal) Jld Lo seaall asag 3 s sy 0
" g geal) gy 2l &y sgeand) A A
L bedgdsoas \
o) oll) dapda ) s . Kl
0 5 W
b
i S
- Bl
‘"’
i
g' 1 pual) Ada 15
Ak jlal) )
] limit
i * places
4 DEM “ -
8 - High : 1771
e 0 25 § 10
Low :762 |  mer—we— —
Kilometers

(Eald) Joe
Al dge 2-2

e ¢35 Glhaall e daal dphaal c¥shell Clily pen & :dALe @il
(2024 12014 o) Dl 10820) dlasaas (asal

e anland) 2l e 2023/9/1 820 il Aie 30 en 4 1A cilis —

ale Jpasll &5 :Digital Elevation Model DEM (<31 gl& )Y} zdgai  —
SS&e z g 48y https://vertex.daac.asf.alaska.edu// adsall (e
2125

¢§}d\ e e Jpaall & :Landsatg ‘;.c\..h.a“ alll e Ailad j e —
230 S« 7 s 5 480 hitps://ear the xplorer.usgs.gov//

19


https://vertex.daac.asf.alaska.edu/

RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

Al e #8100 2aa1l Global Positioning System GPS s -
.ArcGIS 10.3 @<l » —

.Soil Water Characteristics Calculator zali) -

sl 3,k 3.2 -

Glalaially Hedall bl oBhed daala — defyill LK plae ) Ll clue el
Il sha) wy cae2 apgd oyl Jise e culaiy Lol caiia W 4kl

A Ay i)

sill e o135l ) yand oy ([14] Sizas el gy 1 SlSsall Jyladl)

sha) 2 Al Glee el Gob oo @lldy s aslil Japll Aygial) dpdl) -
50 ausd sl iy ()5 S5a1 00 4ps8 i gsle pliiay (SlSaall Jdatl) Jaye
S idiag g5 (50) il Jasdl e i Al Al sl sy 05 S
Aaall I (el o lebhs iy Bagial Lgines G o 105 das e ol

J15]W s dalsl)

il <3 Jlaxinls (gmmall (550l Aaaall k) 50uSY) 63k 4y panl) Balal) —
aall i€ Jlaxinl slaall 3 3l Cupll Gmes 35 (TN )assalisl

Soil Water ey Aadiul Al daepdall Ayl 48U

Characteristics Calculator

20



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jud o eaall PO uung-léJ .2

:RUSLE <l a2l dpallal) Dataal) @ jdiga qilwn-3

[1 71400 Zally Cal DU Aallall Asbeall  Jaas
A = R*K*L*S*C*P

1Ol
Adfoof la (Alall ol WL 30588l 4y il 4peS =A
) A8 a5 (5 plaal) Ciall Jelas =R

:&ua [18]R =3,85 + 0,35 (P)
gl &8 ey Laliall cillaadll JSIR ol Glua a3 (a0) s siall Jhagll Jaza 1P
£ shadl a5 30 21333l GIS el (i sl asall R Jalaal) s
sdall DA grhaall Jshagdl <Y axe 02w (1) Js2alls .Geostatistical Analyst
dgpaall Adlaiall e 3smsall dpladl Cillaall (2024-2014) 5,851 s

Aehna A
il dikie 3 (2024 ~2014) 55l P gpha) Jhagll <N axa (1) sos
Gl Jhgll Jane Aaadl | sokd) Jhgll o P
() s sind (as) s sl
315 8 el 177 3 yprall 3 suall
416.2 <l 58 409 il
200 Sl 322 EFR
202 s 214 4 il dapa
201 Lo 276 Led
511 ol e 215 Jasa

AU Al e [19] 38y b s ol DU Al AL Jales K
K=2,1*10°* M4 * (12-OM )+0,0325 * (D-2) +0,025 * (P-3)
(0l % 100 )( 1an selil) Jayll %+ cluli%) (ssbs Al Wl d3e 1 M

. Lganll 30l % : OM

Chghan i ) Ansdill 4405 ngl) A8 i 5 (Al 20 A8 (ot P
[19] e

21



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

gl il gl A g (2) 20
o sl A0S0 5 Hel) A8 Caall
1> 1

10-1 2

40-10 3

100-40 4
5

6

300-100

300<
Lghsall Olpall Uil lasgie Glua &8 3 L (ghsall Jaugiall il Caa :D
24(0.25-0.5-1-2-3-5-7) Jua¥) daymie Jaliey Galall Jaamll alasiuly
s aglall Al Gl

:éus MWD=Y" Wi, Xi
C@%&“A@Ai%ﬁ)l&i n
(Lol 4ala) 4 s A€ Jaidl) e 4yl byl oy 2 Wi
Jaidl e iyl [l Jasgia : Xi
J19] s Cagin Fay)f ) Aghsall il Ul Jausie o o

G333l Buagiall i) cigies (3) Jsaal

Jae [ 5 ) sal) Clranil) HUal) Jansgin |,y
I< 1
2-1 2
10-2 3
10> 4

22



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jusi a eaall PO uung-léJ .2

. Geostatistical Analyst »shull als slaf alasaul

34y Raster Calculator dglay ddanlg GIS zmalin cpaa (a8l g l& Y] =0
(201t asf ) Adaledll

:éua LS(r)= (m + 1) [A(r) /22.13]" [sin B(r) / 0.09]"
(sl Je (1.3,0.6) Lgiad als b :n,m
12.5 «iad iliys Demd) & Jusil) alia Jska @ A(r)
(%d) d)ls) Jaal da )0 :B(F)
Ayl age cillaa) i

all 4 5 (C) Al elardl Jales il Jal e 2 bl elaall Jales :C
Normalized Difference Vegetation Jaall Jlall <adia¥l jlige clus
—1-12-11) LG 33k Landsaty jsa e slaeYU Index (NDVI)
@i 4l Lasdl 13 Gy gl dihidl 2023-2020 @il (3-2

ouii] ulSai) pan Juala o Losuiia o lenlly e lpenll cant L) G ul<aiy)
[21]. oyl

RIR—RR

Cus NDVI =
RIR+RR

Landsaty eluall jaill jpa 45 a8 sl Jids oo lpeall caad 22591 :RIR

Landsaty cluall jaill jsa 44 a8, sl Juds e lpall 22391 :RR

23



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

Lug )yl Qs I NDVI g sane
) Sl ginallaae

= g NDVI

GIS zslin (e Raster Calculator dgdasll daulss C Jalaall o Glus 3 o3
C=1.02-1.21*NDVI ([ 22] Al G

Gl asms ae ) 1 o Gl Ailua Jales ad #5550 Ailua Jales =P
a.ubﬂ\ FXYY @ 4:\.4513 &_D.t.a.c\ ﬁ} ‘(3\41,.\@ ‘—""’b;;\ J};}) O} (4.1\.1”.‘4 L_a\cbag\
bl ke Dlaa Gleba) ol a5 aed aalgll g5l

48l el -3
R ghadl) call Jalas 1-3

Y] Clgi il DA gl Jshagll Jaeas R Jalaal) o (4)d 2l Oy
- Ayl dakaie 8 (2024 -2014)

- (2024 ~2014) 558 Ja gl Jshagll Jonas R Jaleal a8 (4)Js2al

ohall all Jalae | (a) (5 5indl Jlagll Joxa dandll
65.8 177 8 ppuall 3 ) puall
147 409 il
116.55 322 355 ¢l
78.75 214 Al A
100.45 276 L
79.1 215 Jaxe
114.1 315 ol
149.52 416.2 w58
73.85 200 g
74.55 202 el
74.2 201 Lef
182.7 511 conll (e

24



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
llal) Jls L2 ) puag 3 s sldy a

el Gasall i R delal

{ wasall B gohall cal) Jalaa dda i \

66.8 N
w E
=
o
21 1
Pl
Ll
z 79.1
?_ L]
S 78.76
.
74.2
.
z
s
=gl
w
&
b
116.55
L]
i \al) Uik
z o149:52
g 3
.3_ m limit 147
°g + places ®
L ] station
R slaal) G shagd) GV ana
High : 182.7
- J7 0 25 5 10
Low : 65.8 .
Kilometers
36°35'0"E 36°40'0"E 36°45'0"E

(Zald) Jae tilagall jaad) gl cinll dalas dajla (2)JSl

sall 8 65.8 (o zohm R Jaladll 2 o (4)Jsanlly (2) JSE o el
GleS 32 R ad alay Cua ol eiall 4 182.7 I (asall e Al
call ol % G sl olaily Gasall Jled e 325 Al ghall (gl

25



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

iyl alalaal Ce ani il AGAl WUl s @lldy el Gilad) e (5)hal
23] ausil) oy laal

K it 4l LB Jalaa 2-3

opiy e 30 ey Gugyaall gl G Al alie g6 (3) JSA)
sasnll chal abiea 4 b ald @l Ll clisll sdgd gl Jiaill gl
sl o LS cpmpall (e upally aginll ejall (8 Rl Gans (8 ol Sk
—0.4 Gp gl Cua Gagall sla)f 488 6 Tan Lmidie ) duaidie dygaal)
Oisall kil haugie of Al clial Gilall Jasll ol oldls W% 2.08
AL o g B (B)aall a4l G al0-2 ozl Ayl el
a5 400 8 Ay suaall Balally caludly Galall (e IS A e adiad Alls 4805 08l

(12:19-0.6) ¢ nsls

Ll LB sy Ded oS IS CaladU Ll ALl Al claal)l g
Adoll apll a8 cpalally Jopll 4w ol (mesty clud) s 3l CahaBld
L mha 350 Lhaall elad alandl (lpad) A (e Jly Les Ale A0l oSS
J8&E o bl aady duhall il Ay dedhas) Jldal) Galaasl bl
CaladU 45l LG o LS L[24]Gahad dagliay Ay 5y dulp Calaasd
52 oy 135 Lguamy ae Al il Jagyy a8 L3Y 4y gaianl) Balall 3L (il

[25] GhadU L glia dlagi s clulall e clual) 5,58 e

zsb5 Ll (5 Jsanll) Gugpaadl pasall 8 CabadU 45l A6 Jobee o <)L
& bl L5 ulia e K Jalaall Gaiiyll adll J <0.28 — 0.03
sl Cabany Al deglie ) duasdial adll J e

26



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa

allall Jus

oial) oy 3

(s f'léJ .o

Al e 8 CiladU Al LG Jalas dad Claal LD Bl o8 (5)

K FIRETR] Jad) al sl aladl | dagd | el | 3ala) ad,
Ll g gl | Taa aslil) (%) | (%) | (%) | dssdl | Lal
(pssfam) (%) (%)

0.28 12.19 28 Clay loam 30 40 30 1.86 1
0.21 6.09 21 Clay loam 31 30 39 2.08 2
0.24 4.26 21.64 Clay loam 26.9 333 39.8 1.3 3
0.22 3.04 20.15 Clay 27 31 42 0.5 4
0.21 0.60 12.8 Sandy loam 24 58 18 0.65 5
0.21 3.65 16.4 Silty Clay 34 20 46 0.81 6
0.20 3.65 22.4 Clay 26 32 42 1.53 7
0.20 2.43 27 Clay 20 36 44 1.04 8
0.20 3.04 15.6 Clay 30 24 46 1.04 9
0.20 2.43 19.5 Clay 24 30 46 1.04 10
0.19 3.04 13.46 Clay 32 18 50 0.92 11
0.18 3.65 17.6 Clay 30 22 48 2 12
0.17 2.43 11.6 Clay 32 18 50 0.58 13
0.16 2.43 19.5 Clay 26 26 48 1.67 14
0.16 2.43 14.4 Clay 30 18 52 0.58 15
0.16 3.65 9.48 Clay 32 22 46 1.67 16
0.16 1.82 17.24 Clay 26 22 52 0.81 17
0.15 1.82 19.2 Clay 24 24 52 0.85 18
0.15 2.43 12.6 Clay 30 18 52 0.69 19
0.15 3.04 22.4 Clay 26 28 46 1.56 20
0.14 1.21 19.8 Clay 24 22 54 0.58 21
0.14 2.43 11.4 Clay 30 20 50 1.04 22
0.14 3.65 5.48 Clay 30 28 42 1.05 23
0.14 1.21 24 Clay 18 32 50 1.64 24
0.14 1.21 19.2 Clay 22 24 54 0.42 25
0.14 1.21 6.04 Clay 16 20 64 1.16 26
0.13 2.34 9.4 Clay 30 16 54 0.89 27
0.13 1.21 17.6 Clay 22 22 56 0.55 28
0.12 1.8288 12.8 Clay 26 16 58 0.81 29
0.03 0.60 6.04 Clay 16 20 64 1.16 30

27




RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
48 gal) cilaglaal) aliig day oo jladind) cliliig

oasal) (e Al Aysial) elal) 4 385 K Jebaall daiipall ol of (3)JSED cpan
4L Jaleal diaitiall adl) Wl ol DU dagliall A0 4 gll) dydall oyl aa i G
salpd @iy Gugynall (mgall e 4yl Adledl) Adlaiall b coiSp a8 CabaidU A5

il R glias Zlh Al cilaand JSE o Jasd A il il

B N R R

4 N

33°0'0"N
"

22
.

32°55'0"N
)

32°50'0"N
L

0 25 5

Kilometers
4k Al rlida
1C3 limit
® Sl 3l 4l ge
+ places

i 230 2 ) LG Jalaa
— High : 0.28 2

32°45'0"N

— Low : 0.03 7

T T T
36°35'0"E 36°40'0"E 36°45'0"E

(Kl Jae :idapall iae) Ciladl Al AU Jelas dajls (3)JSE
:(LS) Juall Jalaa 3-3
a1yl Ll Judll Ay m (e Al bl b anall Jalsall ST e Jaall 2

[ PrN ‘;\c K_DIA.“ oLl 5)N 4za J\J}j @.k.m.“ ul,});j\ 3\:_)» J\Jjﬂ Jaall :ﬁ;JJ

28



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
llall Jus el aneg s sldy a

33l e @llyy i) Alee b L o Jadd) Jshal (8 GlI3S ([26]4, 50
A i) Al £ o) Jally Jsall Jsha ala)) LS adand) Glal) il

O 4ad Gl 3 KA Lee iy Al dikia i LS Jalae o (4) IS0 oy
)Y sl Bl s 13.2 5 dawidl Ghlal 50

I Jeall Jalas dda s
=
°
3
3
z
o
2
£
]
z
3
&
o i) e
C:s limit
z
o || *+ places
2l
& Lsal) Jalaa
High : 13.2607
9 0 275 55
— Low i — —
s Kilometers
36350 36°400"E sab0E

(Ball Jae rdday Al jaad)lgd (gals a4 Jial) Jalae 2da)la (4) IS

:C L slil) Jalaa 4-3

Qi o Jery 3) Ayl Gihadl e 5 ) delsal aal e Sl Ul ey
V) pags Al oy el clylad G aoliail) sas Jliys sl (lsal) de

29



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

Al Llea sysn 2y LS bl ¢ Uaall 286S aly)) Ll [27]0d Al
COAY) e adiig o€ <G Al GahadU G dyledl Ll of e
(1 +51 =) o sl ad 3l () ¢ Uadl) 286 le AV NDVI Jasall bl
G e Amidial Al Loy Sl sl GEES saly e xdipal) adll Jug

[28]c1yadl o dgladl zal Y

Ot £l el DA g jaall Gagall 8 NDVI o lassia o (5) IS o
Ginglii 2023-2020 s EOE T ¢ Labd ( JE 8l (V) oslS ¢ St
asall ehal (ary & lasdial 2 @l Ghliadl i (0.76) 5 (0.39-) o
0SBl Al jladl deg)ie Bhlie Ll 4ie sl oiall Aalay
oabl e AV WY @y shlidl Ly ¢ Al e cigl A dple gl

il Jualae ol duie
C=1.02 - Lol Ehh syl il i Alall sUaall Jales i 2

&l C Jaleal) af (ailics NDVI a8 cniy) LS 4l iy L «NDVI)(1.21 *
C Jalaall (i) LS bl ¢ Unad) 28ES caaly) LS

=0.09 (i and zolyiis eyl pagll (& C daladl g5 (6) JSAl) muasy
A @y Rl 5 s detel Abatl) @b GLU b pmiaty Ces 1.49

Aplall

30



2024 ple 12 aaad) 46 Aaall Ay guad) AalEN g de )5 Aaaigh) Al Cand) daaly Alaa

bl s Jaal) aag 3 s sldy o
A pUsil) Jalea A )3 Jaall Al) CENERY) pdiga ad Ao ja
3 z E
5 1
7
1

32‘5(.1’0“'4

32°50'0"N

b A plids g

Z|# places o

21eA nimit o

o B VI

F‘*‘,‘j‘,‘;,;“:“hw o High :0.764133

- 25 5 . . - 0 25 5 10
Low : 0.0953996 M. N— \ Low : -0.392405 me— e —

Kilometers 5 Kilometers

WO 6400 Was0E | %350 ®400E $US0E

L g3ls gmgs b ) s laall Jalae A)la(6)JSal)  dilaiad Jonadl Sl GERY) e o8 dda)la(5) IS

31



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

rpasll 8 A aia) Ll clus i 5-3

50-0) o @sgli puall Gasall 8 Gihat¥) cVame of gl el
[29] sl e alaieV) & ccihad) sad caun adll 238 Capuaily (Liwf/ /0
RS A sie A5l Ay gl dobe 45 %61 o Lliel ¢(6) Jsaad) b 3
el Gasall b Gl Sl g5l ddajla Ll chasall Capial 23 4gle
(7sa)

[29] iad crem oY) Caiai (6) Jsaall

Gl Yl Casea 5 :M)Z\i,:; =
|n5|?_r:\|jﬁ?rjiir35|on <05 1
S!E,T o “’;'3” 05-5 2
MLdegejiCﬁ:O” 5-15 3
S‘i‘ﬂtﬂﬁ'\on 15— 50 4
Ver){ ;eifg e j‘fj’:‘oﬂ 50 — 200 5
Catazrjgllc\: ;?SIO” > 200 6

Oaa s Augpnall dihiall & Ghad) o (7) J<ally (6) saall e eda
Jins difa/oh 50 e ST Cibadl cVare Ja o 3 43251 Casiuall
falue (o 7p82.37 (daf/a/ch 50) aadll Chaid) cNVae @iy Gl
Yshaglly 308l Chad¥) Cua Gasall Ga gl eiall (& 3S55 (sl
Glhatl @l Ghldl Woganll ebal iy A dedidl Akl
Galaid) 8 £3565 panll dalue (e 2aS 27000 (i a/0h 50-15) ksl

32



2024 ple 12 aaad) 46 Aaall Ay guad) AalEN g de )5 Aaaigh) Al Cand) daaly Alaa
clall Jls 3 ) psay 3 s by a

gsha @iy hlidl @l jixiy (panll e dngiall Ghlidl (asyy Jausl
Scala of el il [29] s @lldy Gihadl caadl Jaxll kg
Ghlid) Ll (Jaxl) Canging Tlad 488 Cilad) oy M) sl 58 diu/a/ch
o TaS43.13 cilas i (Ai/afob 15-5) Caill GlaVl e gl

<0.5)Gihadl el Al bl dthie e SY) ol cRilidl dalae

conspal Gasall L dalual) (e 2081765 U85 (i a/ohb

Gagall b il e c¥aee s

ool Al

Al Uk

+ places

3 limit

oy ) i) Jama ) :
o’ o = D Ao

EJ“J‘»;&N" ¥ oy

B ki i J

B gia ) 9 0 25 5§

Ol el Ji Kilometers

¥ T T
36°IS0°E J6"300°E 36°I50°E

(&l

33



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

dihie & Calad) Gisia leladn ) L) cally lalud(7) Jsasll oo
ol aas ) Jagie Giladl e Alad pasall dalie (e %12 o Leda Gas il
Cleya) Gy Jaaill ) zlias Bhalie g dAiu/a/oh 5 oo a5 CaladY) Jaes o

btV Caaadl dilua

Al Aikaie 8 CihadV) Cagion Lt i Asial) cadlly cilaliaall (7)Jsaal

Ll Lol |l daladdl | spshalldagny | Gbat) Jaee |canall o)
(2(‘5)1 1 :..~ 2\.&.&/.&/0}:
70 176.5 Byghd aag Y <0.5 1
18 43.13 4483 3yl 5-0.5 2
11 27 Aauigia 3)shad 15-5 3
1 2.37 3% 3)yshad 50-15 4
sluagilly alalitiuy) -5
ralatiu -1-5
rof elasadlfled g3y (msn b el Ghaly i o Ay DA (e

5 el 3l 8 658w cingli R gylaall ciall Jalaa adl cinglsi —1
sl e3all 3182.7

5 sl it 0.03 ¢ il K Cibadll A0 AL Jaloe o Cinglss 2
Ausa 0.28

34



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jud o eaall PO uung-léJ .2

13.2 5 daniall @hlial A 0 Gu Gagli LS Jidl Jalas ad caaglyi =3

s Bl shaliall 4
@l Ghlidl 3 0.09 o cagli Calall elaall Jalas 2 Casgli —4
ealV) Ghlie 8 1.49 5 Al sam Dles (g ) Lpdall dyail

cihad¥) Jame Jiy Sl ¢ Uakl) G8ES oy LS 4l Al i 3 cdylal)

& (o a/ph 50-15) e Gl )iy caan Al shladl @S5 -5

iyl dplaall cNshaells 530l i) Eua (aal) e sl sl

coasal) dalue (e %1 IS,

(an/a/ph 15-5) dausia ol 3yshady ot Al 3hldl ce)si —6

oo %Il Jaiiy (gl o dpgiall Ghlll Gans gl dibidl

Ayl dshaig

GlaS apat b dhaal)l ilegleall alaiy ledin¥) Ul adiul aale =7
1&luagili-2-5

saadll GV syghd @l Bhldl Llua Glela) Gubki 3ygpa —1
e gially

colall Calai¥) Cadan doyeal Slall o Unslly alaia¥) -2

Ghlia & Giha) jhi oo sl b bl eda Jie sasid) -3
sl et

35



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

xall) -6

1-EL-SWAIFY ,S. A.1997- Factors Affecting Soil Erosion

Hazards and Conservation Needs for Tropical Steep Lands.
Soil Technology.16-3 :(1) 11

2-LAFOND ,g.p., May ,W.E..STEVENSONt,f.c DERKSEN ,D.A,,
2006-Effects of Tillage System and Rotation on Crop

Production for a thin Black Chemozen in the Canadian Prairies
.Soil Tillage Res .89 .2006, 232-245.

3-GANG,C. ZHOU,W. WANG,Z. CHEN,Y . LIJ. QIlJ.
ODEH,L. GROISMAN ,P.Y . 2015-Comparative Assessment
of Grassland NPP Dynamics in Response to Climate Change
in_China, North America, Europe and Australia From1981
to 2010 ..J .Agron CropSCl.,201.,57-68.

4- ALMUGHARI, B .2015-Morphometric Characteristics of
Al-Hasa _Wadi__Using GIS a Study in__ Applied
Geomorphology. Unpublished Master’s Thesis , Islamic
University of Gaza .Palestine.

5-XIAOHUA, X, ,X.X. FA |LSHENG ,FUSHASHA
\WUGAOWEI . 2011-Soil Erosion Environmental Analysis
of the Three Gorges Reservoir Area Based on the'3S"
Technology. Procedia Environmental ciences.N,. 10 ,2218-
2225. .

6- ISHTIYAQ, A .and M. K. VEREMA. 2013- Application of
USLE Model & GIS in_Estimation of Soil Erosion for
Tandula Reservoir. International Journal of Emerging
Technology and Advanced Engineering..N. (3):570-576

36



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jusi a eaall At g 3 u.ung-léJ i

Au A dalaig ‘_g éw‘ ub;.i\).” ‘)L; {;:\:IS.I (2017)& LSS =7

Faala e )3l atigd) B ((Lfale Al pushayh 3 28 Juls ael

Sl e G b gl Al TS £(2021) ke s -8

cilally GISJl s die  JlimaVl s oo il Kl

u.U.Jﬁ Q\MIA c:gcb‘)ﬂ MJ.\@J‘ 4:\35 ¢(b)}jSJ d\.m)):\,y..at:\)“

b ol Gl Jady sag80all 45l oSy sl 1(2018) ke clSy 9

alsi 23l s (RULSE)adsnall Zuallall aalaall aladinly ysall du mga dikaie
cpdall bl Gipadl (i dxala ilae (GIS)adhaall ciloglad)

(11:(5)40)

10- BOUGUERRA/H. BOUANANI,A .KHANCHOUL,K.
DERDOUS ,0. TACHI ,S .2017. -Mapping Prone Areas in
The Bouhamdane Watershed (Algeria)Using The Revised
Universal Soil Loss Equation Through GIS .Journal of Water
and Land Development,N.32,2017, 13-23
11- BEDOUI , C.(2019). -Predicting water _erosion in_arid
lands using the GIS-based RUSLE model A case study of
Bedour _catchment, central Tunisia. JOURNAL OF WATER
AND LAND DEVELOPMENT. No. 40 (I-111): 59-66.

12- KHASSAF, 1.S. and JH,A , AL RAMMAHI . 2018.-
Estimation of Soil Erosion Risk of the Euphrates River
Watershed Using RUSLE Model, Remote Sensing and GIS

37



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

Techniques. Hydrology Days - Department of Civil and
Environmental Engineering.PP:21.

& Al Gabasl padl RUSLE z sal Cakad (2021)?““L’ ¢ bl -13
daala Aae ddhaall Glagleddl Ly aladduly cpladd /o}: tUas

14- GUPTA, P.K. 2000- Soil plant water and fertilizer
Analysis. Agrobios pub. Bikaner. India .

15- GEE, G., W.& BAUDER J.W. 1986- Particle-size analysis In
Methods of Soil Analysis: Part 1 Physical and Mineralogical
Methods (pp.383-412 ).USA: American Society of America.

16-NELSON, D.W., SOMMERS L.E. 1982. -Total carbon,
organic carbon, and organic matterl, In: Page, A. L., Miller,
R. H. and keeney, D. R. (Editors), Methods of soil analysis, Part
I1(2nd Edition). Madison, WI., pp. 1159.

17-GELAGAY,H. S, MINALE, S. 2016- Soil loss estimation using

GIS and Remote sensing techniques: A case of Koga

watershed, Northwestern Ethiopia. International Soil and
Water Conservation Research (4): 126—-136.

18-LENARD, K .G. and .J .R.Freimud. 1994-Using Monthy
Precipitation Data to Estimate The R-Factor in USLE .J .of
Hydrology 157:287-306

19-WISCHMEIER, W.H., SMITH, D.D. 1978-Predicting
Rainfall Erosion Losses-A Guide to Conservation Planning,

38



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
c.“.m.“ Jusi a eaall At g 3 uﬂ,}Gf-lﬁJ i

In: Agriculture. U.S.D.o. (Ed.), Agricultural Handbook 537,
537th ed

20-KUMAR, S., and S. P. S., KUSHWAHA.. 2013-_Modelling
soil erosion risk based on RUSLE-3D using GIS in a
Shivalik sub-watershed. J. Earth Syst. Sci .Vol122(2): 389-
398

21- SELLERS, P., and J. V. CANOPY. 1989-_Spectral
reflectance _and biophysical processes. In__Theory and
Applications ofOptical Remote Sensing. editedby G. Asrar,
Wiley, New York:.279-335

22-KARABURUN, A. 2010- Estimation of C factor for soil
erosion modeling using NDVI in Buyukcekmece watershed.
Ozean Journal of Applied Sciences 3(1):7785.

23-Estoquea, R.C., and Y. Murayama. 2011. -Spatio-
Temporal Urban Land Use/Cover Change Analysis in a
Hill Station: The Case of Baguio City, Philippines.
Procedia Social and Behavioral Sciences, 21: 326-335.

24-CORBANE,C. ANDRIEUX,P. VOLTZ,M. CHADOEUF,J.
ALBERGEL,]. ROBBEZ MASSON,J.M. ZANTE,P. 2008.-
Assessing the variability of soil surface characteristics in
row — cropped fields:the case of Mediterranean vineyards in
Southern France. Catena 72(1),79-90.

25-JERRY, M. 1982. -Soil and water management and
conservation. Handbook of soils and climate in agriculture.
CRC press, Florida. Pp. 349-369.

39



RUSLE ) 4rallal) dalaal) aladidy ol geall-bigd 5303 gaga 2 Alall i) o) anils
4381 aall cla glaall aliig 3y oo jladiul) Gl

26- GUPTA, P. and S, UNIYAL. 2012-_A Case Study of
Ramgad Watershed, Nainital For Soil Erosion Risk
Assessment _Using  CORINE _Methodology. International
Journal of Engineering Research & Technology (IJERT). Vol.
1 Issue 10, pp:1-7

27- ANEJIONU, O. C.D., PETER C. NWILO and E. S.
EBINNE. 2013-Long Term Assessment and Mapping of
Erosion Hotspots in South East Nigeria. Remote Sensing for
Land use and Planning,2013 - 6448 Abuja, Nigeria: 1-19.

28- ALMUGHARI, B. (2019). -Use of Geographical
Information Systems In The Study Of Morphometric: Case
study, Abo Nar Basin — Palestine In 2014-2018, Unpublished
Ph.D Thesis, University of Albutana, Sudan.

29- ZACHAR, D. 1982- Soil Erosion. Elsevier Scientific Publishing

Company, Amsterdam.

40



2024 ple 12 aaad) 46 Al Ay gaad) AalEN g e )3 Aanigl) Db Cand) daaly Alaa
Gubdl) oy gy 2 G raa dada 2 ™ S avg 0

s goibaas’ii 04 ygoulll duilic Sy dalled daulys

sce eIl disaoll ALLll o3l s yooll Ly
®) Gubadl) gy 2 <P gpuan dana af D gal) julS asag.a

1 uaidla)
8aleS (gyhaall pall) Apde ) Agdled Al B eV Canids A3yl cuash
5 ayill Asjaall ~ Lal Ll sl Al A peall @lppladll (any gail 3alias
.Penicillium spp. 4 Bolrytis cinerea «Aspergillus niger . JS Ciiacal

minimum inhibitory concentration (MIC) ) Lafiall 35S ) ajas o
<y ¢ Minimum fungicidal concentration (MFC)  ssY) Jslall 5.5l
el Albiiall il Ak 2lasiuly g paall cilgyladl) aua ygalll didie

shaal

Gy oolad A Apwbua Led cuil€ A jaal) A yadl) culyyladll o) siliall ¢ ye il
Ll el LSy pl/ml 1000 55005 250 3815 axdiwwl sadll 40 e
Botrytis ki)l o35 Penicillium spp.  hadll va ¢ gadlll nde cyil el
) L) S5l dad canglyis L s e Aspergillus niger s cinerea
0.50 50.25 ¢ 0.125 dusndl clphill aca sl L die <y e (MIC)
Aspergillus niger s Bolrytis cinerea « Penicillium spp. (. J<Iul/ml
Glyhaill agend (MFC) 5a¥) Qo) 585 dad casly cpa el e
HI/mE1.00 g yadl

Gl gail saliadl) A8 el Andie Gy Allad ) ALl 52 puiag
Aele Bladl b dalasiiud alSaly A jaall du jadll

cAspergillus niger ¢ ysalll duiie Cuy «lyladll slead) lalial) sdialida cilalg

Penicillium spp. «Boftrytis cinerea

A g Gl daala L A3 Aigh) A8 438Y) agle and . ogia il (1)
g Cad) Araly L Ao Ausigh) L LAY) agle and . 9560 MUl (2)
Ay (3 Laglsisilly Adadal) aglell Mal) sgaal) . Galy HiS0 (3)
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Study the Anti-Fungal Activity of Lemon grass Essential
Oil Against Some Pathogenic Fungi of Cold-Stored Apples

ENG. WASIM KASER ALJUHNIY) | Dr. Mohammed Massri?)
Dr. RADWAN ALKHATIB®

Abstract:

Agar Dilution Method was employed to study the effectiveness of
lemon grass oil as an antifungal agent against some pathogenic
fungi affecting cold stored apples. These fungi included Aspergillus
niger, Botrytis cinerea, and Penicillium spp. The minimum
inhibitory  concentration  (MIC) and  minimum  fungicidal
concentration (MFC) of lemon grass essential oil against the
studied fungi were determined using Microdilution.

The results showed that the studied pathogenic fungi exhibited
strong sensitivity to lemon grass oil at concentrations of 250, 500,
and 1000 ul/ml . Significant differences were observed in the
growth inhibition rates of the studied fungi. The highest inhibitory
activity of lemon grass oil was against Penicillium spp., followed
by Boftrytis cinerea and Aspergillus niger, respectively. The MIC
values for lemon grass oil against the studied fungi were (.125,
0.25 and 0.50 ul.ml_1 for Penicillium spp., Boftrytis cinerea and
Aspergillus niger respectively. while the MFC for all studied fungi
was 1.00 pl.ml™".

These results indicate the strong effectiveness of Lemon grass oil
against the growth of the studied pathogenic fungi and the
possibility of its use in controlling them.

Keywords: Antifungal activity, Lemon grass oil, Aspergillus niger,
Botrytis cinerea, Penicillium spp.

(1) ENG. Dep. Food Science, Faculty of Agriculture, Al-Baath University, Syria.
(2) Prof. Dr. Dep. Food Science, Faculty of Agriculture, Al-Baath University, Syria.
(3) Prof. Dr. Higher Instute for Applied Sciences and Technology, Damascus, Syria.
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daaiall .1
O oSy lld i (il ol il dcaddiia Bl il il Zlall LS it &y

apl¥) clelill lpmpd A lgilhalse (B oAy lgiaga (st Cuasy
.(Nyamende ef al., 2021) dyhill bVl gila) daiy 5008V cdleli,
s « 3y Ganlly ~ Ll WS Lla) Penicillium expansum yab i Eua
Alternaria kil Lin, il ciall LlaY) Botrytis cinerea il
c@ll W paps WS L(Arrarte ef al,2017) Al & (e alfernata
OSazs (2010 s ,aTs gshuaill) ASpergillus (uiall dalil) cilyyladlly Lol
U i 8 e oy o] 1Y) A (e Al Gahel) Glawal (5 O
il o a0l eyl el dals (GDleYls 1,2V Egl & il ¢ gl
DAl cllgal) 4 Al LS Glidpee Ll bl dphill o gedd
) i) Penicillium expansum kil x5 .(Bankole et al., 2005)
Al Al L e ape Gle (B ade fio dy gl Galpsldl ol
Al Clphadll e aal)l s WS L (Rosenberger, 2003) gaxilly dladl)
ks sl dabd) Sl Y 2l as ag e l33)) a5 ASPErgilus uiall

(Samson et al., 2014)

Oo oY) digh cpiaall J Adhaal Adudl) A8l Aallead) (Badi ol (Sl
agiall sae ey Al cilblayl b aSanll Rl iy 8 dadlal) dusled)
2)sl S asseall oyl Jie Al A80aS) dnllaal) Guat 2 Al
W sasa o Lliall cpagyell an€y (DPA) ol Jid S a5l

.(Nyamende et al., 2021) gl Ja Ll
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oans aladiul o dpedanl) cliglly 450500 clelall gy Al agdll ol g
LSl Jie il e Canlly alaia¥) aaas ) de s A1) il
Sl JaY @l alal el s Sl saliadll Leglall
«ui x (Nguefack et al., 2007) oS5 Wl Gy, .(Nguefack ef al., 2012)
el sax e Al Jalsall (e yaed) aim Alad L3l ey Applanll gl ¢
Ll e Al Gilly claliiuall Tase slaa¥l 2oy LAsjaall 450
aladlly Gabye) Gliie o sl cilig Kuall saliaal) ddadsy) iy dyylaall
waall Cayelily .(Sacchetti ef al, 2005) dwak¥) & iyl Ll e sl
aaall e ligySuall gl saliaall Akl LS el (adlaia) dlka) bl o
Apnay La Kasiyy Hha e Al GlSe 2 Ll el QLY o

.(Osanaiye ef al., 2007) 4l

At ) Lgiallyy el $anlll dplaell dyaal) LA o (salll Ao
Cymbopogon (uiall sy Poaceae alilall ) i ay .oealll Ax3))
oakAnuy LéuLJ Jsiy Cymbopogon citratus gl a2 degi 55 Sl
.(Schaneberg & Khan, 2002) jlall il ddec Gyyh oo GlsY) (e Capl

Cagrlay il Alajay ol QDAL (el dudie il SbasSl Sl Calisg,
-(Ekpenyong & Akpan, 2017) 4agadl Zue )3l Gluslaally 3))halls 3oLy
e gy Al Bhlidl AL sl dade gl SheS)) Sl sy LS

.(Rahimi ef al., 2013) 4aliaall Laliall Jalgally sbasd) cid gy culul)
= 5] S5/

O ele (S5 (ppalll dudie ) oS5 (Majewska ef al., 2019) o,Sh L Gy,
op WS Llasly chiayls AsSeued) bl sl cluay)
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ind) 58 gsalll dude ) & i)l Syl of (Valkova ef al.,2022)
615 as glag

<y Allad ) ((Mbili ef ak, 2018 , Mangalagiri ef al., 2021) i,
G ) CS5e e el slgine ) 353 g Kol sl saliaal) el due
g sSaall gail aliae Jlad Ll @il

dsdie ) alaanul of (Jalel ef al, 2023) g A8 ) duhall & i,
am %100 ALlS by ddled A G alddl eia 1500 385 aawlud) (sadll
Aspergillus niger, Penicillium fimorum , Penicllium )kl
Lde ey Adld o osalll aag WS ¢ digitatum,  Alternaria alternata
daclha¥) dphdll Clawdl dld o cdw clshdl gal saliadl sl
Thiride, Ceresan, Dithane M-45, Agrozim, ) e Jlly dug sl

(sl ) Sl 5 <l ¢ Bavistin, Emison, Thiovit

iue Cy) i (Ekpenyong & Akpan, 2017) olialll o83 Wl g,
Gl paaiaally likaially Jaadll Glpiastiiey GlgSilly Hshaall delia & (sl
aideliy iy Kodll gl Baliaall 3ol aideliy Sliayy 2203y Jaiay dc¥aual
Gubi S olaal s \S Sl L (Shendurse ef al., 2021) 52,830 saladll

Al L0 Jaalad) Ty 53 e Bliall ) padll dude e

) Gdan 2

eyl A3aA)) Ll A&l 5 jlal) ppend] dniiall dyaill chllayl 5yshal Tk
e Jea caluball Ay s S laliaeS Goadlll dadie ) aladiu) Gl

) Al o2 o 38 (5 g sall
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Oo Giallly sl Ladie Gl Ghyl Ge gsedll Aude iy pedanal (1
Sl Leadl il mmy el alime 33LS ) T3 alasind ddled

JE 5850 e A 2l (MIC) Lajiad) 5850 (e 33V aal) aaas (2
a.u:i)dad\ k_\LDJasj\ olad) Laldiiual) uﬂm VRIS &LLJ)! (MFC)

) 3ibhg dsa 3

Al A daddiieial) cilyhdl) —1-3

abie & g Penicillium spp. shé e JS Giazd Al LAl cuad Al
by il A5l el ol i Lladl Sl L e <ids,
LBl S (w gle Jpaasll 3 X Aspergillus niger, Botrytis cinerea
Lol aladinly dugjaall ilpyladll dpailiy Aan iy L Bded daals B Aygall
e XU ais «(PDA) Potato Dextrose Agar Waladl ), i el sdadll

gl @bk -2-3

tosalll dpdis il sl e bl 3l Qadadal 1.2.3

e Anfiall Al pladinly sl Badie il 3l e (@haed) il padlaiul &
gall Aalill el Lde Ghyl pes & G (Selim, 2011) Js
Ade 8 Y1 Jile (e 22022 Hle @l ,ed 3 Cymbopogon citratus
Abaally dcayall 31 Camdinly Slalls ) e BV CalaB dig pans
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b Akl 3 e ¢ 100 gadass syiua adad ) GhsY) Glld any el
aadl ail phE Sleay galdll Gyl e Shidl sl e Je 1000
) Ayl Gl Gedany

EOE 5ae il e cupaindy oF 70 ) LS Sle)) gl Bla cad)
ol el 8 ddlally Agaddl Cuill S ladie il 4818 cilS; alela
e & hall Gl e Ugaidl dadall e il aaey L (Je) 3elil) lilg
psigall Gl saley paldiuddl (gylaall Gyl dalaa a3y . slll Adle dals)

25 die bl 8 e suall ce Tamy cul Jaid s cyslayll e paliall 45U
Clhdl) (an sall aldaal) bl Gsaddll dude cuy Allad Aufs 2.2.3

:Cu'.m Jw L.AJ\AA.“

Gl Augyadl kil el ssliadl bl pedll ude cuy Allad <yl
el dafie il Ay el il dlua L) &5 IV sl 8 ilaga
J8 (e dagall Agar Dilution Method ¥l cadas dspl ol
MIC ) il 55 Gilaa 5 Al Alsyal) 85 .(Kgang ef al. 2022)
aladinly dugyaall clplaall ol dude iy g0 MFC ) B 58505
& ¢la L 33y Microdilution Broth Method  aluluiall (3.l chlias 4dy,k
.(CLSI, 2008) SuyeY! dyypually dppiaall ilbaalsall 22 Ciluass

Glphdl) gall faldaall euldd) Gsadll Lude cuy Add jLad) 1223

oY) Cidas A8 ph aladiuly U Ll el

dzyanll clphdl e i 8 ol sl dude ) Adlad lad) S
(A clgladll (38 Glldg Hla¥l Cadas Aiph aladialy dusg sl
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Canilly « PDA Uslladl 5y 5is jlal 4 o dugpaall cillaill dpati o5
£ e o .
.el,j\ 5 DJAJ e 25 Qe

PDA Llugl (e do 100 Zaws dplme alaal il Gyle0 4ald jumad
Caaaly dida 20 530 27121 B daps o D5V lgaad 5 Ll
& Cua o /Ml 1000 5¢500 ¢ 250 « 0 315 Gsell) dade <y Led)
%20 Jsby) oo de 2 ) ihall il (e dgglladdl Al ddle)
e do 100 Lo dglnd plan¥) () ol any L) o5 ¢ (pan/pas)
Llag¥l <S¢’ 40 dapy Sl alea 8 diaadly daieall PDA Ll
& Jo 20 Jamas (ao 8.5) Laphi daina (g5 Lk 8 Caay aa IS
Jsy) aalall dlalea A aadinds . S5 S 3L A aadiuls ula JS

sl Ao ) A8n) (5% %20

Son e (pu 1) bt e 3l sayity agllly dagial day Cldll B anaiul
Ll Gilmally dainall PDA itie Lila o iyl GLLY) e i S

A S el dude Cu)

Bla e (pul) Dh& af g sty celll daiad 3y (il 8B padil
oalil i 5 ol 5 e dicaadly dug padl Akl gl (ge deyie JS
Ggglall GLLY) (e (il S dany B ooy dainn Cagsls e Cilpantiosal)

a0 ¢ sall) difie ) Led) Caliadls daiadl PDA Llugl e

CSre o ein (sl Ol il AU Gy sSae IS g Gl il &
A1E25 B dapu il IS8 BLLY) Cicany Lk (el dute
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3 3) Al & Cpmaill 58 PDUS Ggyladll Chastisall sai Uil Gl 5
Gslall sl aaleia Gl laugie 3l el (am 14 5 (12 9 T
Sy . fefindl sasg aill e e dApialie Blae plaliuly §jeniuall
(385 Lapfill Ay giall Ll sy LAyl ALy 3855 JSI iy EDIG dylesd)
saglal Aaled) Alasinly (Kgang ef al. 2022) 53 L

1) Cua MGI (%) = (dc—dt) /dc X 100
Saaaal) (pumaill 558 DA il g Jaydil &y sial) Lol : MGI (%) -
28 Alelea b il pestivse i Jansgia : dC -
g paall Alaleall & il yanise yha gai Jaea @ dt -

<y oa (MFC) S BEY 5850 (MIC) A1 hdall 330 yass 2.2.2.3

g paal) L jaal) cilyyhil) gall sliaal) alal) ¢ gasll) Lide

Glphdl el slad) bl sl dade @) e MFC 5 MIC j
Glaasi oela Lo (305 Aluludal) (el ilagas A5k o Lok dug el duapedll
uaxs shal e (CLSI, 2008) Spye¥! dpppadls dpdidad)l Clicalsall ages

Al clgladld) 3dg clldg ccDlaail)

Uslhadl g 5iua (3ye Ay aladiuly duegynall dphil) M) JES)y dpats &3 @
) @obdll Glaall 585 laus 2 Potato Dextrose Broth (PDB) Ll

Agsialall aall dagyd aladinls (Ja [ A2 ” 10 X 1 dagd)
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Gl jpanill 8 s (%10) DMSO  Jglasy deire canlil alasin)
waall diph plib osalll dudic Cyy e Adlide HSIN s e Aluld
daxiiuall SIA Gagli Cus (Two-Fold Dilutions AW Caeliadll

(/ml 8.00 - 0.125) Jadl Haca

) ) Geall) Asdie iy 385 e (il Se 50 ) Apslaiia asaa culdh
50 Jiis 3yaa 96 1) 53 Gulall a5V Al Castiall 8 AUl
Gan Slaall (e el Caall ) (%10) DMSO  Jslas o 5ils Sae

LA5)aall aald 4K gulall

Gse 2aal) (yhaill (laal) (o (il Sa 150) pnns syaa JS i 5 Glld any
e Al ol paall Al gsine maad (e /4257 10 X1 ) 3850 5
2.00 = 0.0312) Jdlaal) gaun V) drpd) Cagaiall 8 osalll dadie )

(/ml

Do g0 S Ual Gy e 385 JS Chaa gl Janas Kbl aall ¢lya) o
dap ol lewmsi, mba ARG & pEsd) Akl gl
C(Aels 48) 33 (° 25) B

Jall 35y (MIC) oY) Ladiall €50 o sty il se ) elld aay
Jsl 3 Cum g yaal Agyladll GO aca g sadll) dutie 3l (MFC) 3
Shill ) saill b dandii snie Ciang g3 S0 Al e lagaa 385
23 Jal e WL MIC oY) Lafiall 3S5l Gl (58l (S caig )
Zilsall Ball s5ine 0n (da 0,1) g5 & ¢« MFC y) B 5850 o
Wle o lagmn elad) 48 i e Lol iy MIC 51 i) €50
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72 5aa lgiumad &g il dalall PDA iy geind g5 Glbl e 515
JSi Y Ay syaa Jo Wlge MFC jlaall a¥) (51 S5 oS ddely
MFC syis & 0S5 MIC sjia 8 seill adeiy 385 ¢Golall  Jala il janives

MFC=MIC )5Sl (55bucisd ¢ gl

eyl Jidadl 3.3

Gl Gluay @ySe DA gl Glea Geldl o dilaill il (e
dadie iy 3815 586 paaal (ANOVA) i) s aadiiuds L (3SD) 55kl
O A iy gyl Aphdll G partiied] gad ot e deadiadl (el

%99 48 g5 e Fisher Individual Tests jiué jlaal aladiuly Gla gial)
1AE8lal)y malitl) 4

ol Lndie Ghal (e paliiudl) gpanl) il 4 Ul (ailadll 1.4
%1.0 elpadll ol dudie il Ghl e (aliiua) gyhaall Cull s cal,
dpphall amailys (mildll jaaY) aisl palitud) gyhall cull by . o)fana
Lalaiindll gylaal) (palll dufie ) dpd Caibid)y L sl A3 48 ) el
Cuill A il G (o)aY) Gluhall 85yl ) e duhall oda
& «%0.4 (Mahanta et al., 2007) \g 26 Al duhall & paldiul) gyl
(Desai & Parikh, 2015) & A8 Al Al 8 Gadaiay) 4o cal o
S Osedll dufie il (ALY Nle A CDUAT & Gl 3y 1% 1.8
il el Sl Cdlaaly (el flee b deadiaall 3ylll (sl
.(Majewska ef al., 2019) aliiwal ) sedll dnie
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clyhil) gall Baliadl ol Gpall) dude cu Adld Lol @il 24

DY) Cidas A8y ph aladialy Al

ea O psas (432) J&AY 4 bl (1) JSal b GllY) s
il Cu) e dadiieall AElS ST Adadss W gas Taii &3 daag paall il yladl)
Dl e ISV Agyladll lpastiasall e Agyladl) §15Y) O Caig Taagly (sl
aahaal) Syl dlaleall Slky) & Penicillium spp. 5 Aspergillus niger

calall die e A3l Goadll dndie i) e

Fmpall lphill ey e Tyl 3 Oselll Ande cu Adlad cpy (1) IS
shill s e (@) Botrytis cinerea kil sai e ()l Ll
. Aspergillus niger ,kd\l s«i e (z) «Penicillium spp.
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9

—— 205 it
8 —4

~—250ppm /
7 —1

~d—500ppm /
6 —4
i 1000ppm /

(o) Al 6 yamiung god ylad
AN

2 -
0 -

O 12 3 475 & (7 8 910 1112 13 ™{I5
(ps9)

Cilyarie gad Tl 8 el dudie Gy e ddbisall 30N 5L (2) JSa
cas 14530 27 25 e cpuaatl) (81 Penicillium spp. ki

9
gsd - R P 4
Fd ~—-250ppm /
q\ ~r—500ppm /
1 asl—
=i 1000ppm /
i 5
- 4 / |
1 ) / 4-/-//‘
X / B il
&y e
1 - Eac e e
0 + T T T T T T T T T T T T T T v
o 1 2. 3. 4 5 576 7 8 9 48 4t 12271314 A5
((,_,3) a8 Gl

Sljerine sad Tl & Gsedll dulie Cuy e Adbad) 5800 LG (3) J<al
o 1453 2”25 e umaill o8 Aspergillus niger ki
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9
=l —— 2 /
Lg\ S ~i—250ppm /
3‘ P 500ppm /
i c . . —=—1000ppm /
u : ¢ //
2 =
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(o)) =850

b Cipanise sad apdi 8 opsallll Audie ¢y e Adbiaall 308N 50 (4) J<a)
cas 1453 2° 25 e oumatll o8 Botrytis cinerea

b Lol s b antindd) pedl) ey 385 86 o(3) Jsaad) sy
Opaaill e as 14 2y Gy ) LS Cupat ) Ay 0] A peall il yhadl
5SI & Penicillium spp. kil of (3) dsaall ge Laadly 0% 25 5)ha A
0.01 Y2 (g5 de (goina 33 3525 an Ooalll Badie Cup Alabaall dpulia
Aspergillus niger ,ki\\s Botrytis cinerea yadll (u JS xe G 3lae &llyg
aladind die dugpaal kil %100 ALl Ly dlled day ailill <jelil LS
Osalll die Cuy 35 Galids) aag . pI/mE 1000 5850 osalll dude cu)
dajedl Clphdll sai gl Jae gaissl pl/ml 250 5 500 L)) aodid)
b et Lapfi Jare (midi) Cum 0,01 dpsine (55 e (goime JS A paall
Lyit Jare (iddly « gl e 787.115 %94.67 ) Penicillium spp.
o S oo sl e 172.44 5 /87.56 ) Botrytis cinerea ks g
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) S asug a

qubdll ) gl .2

gran

daaa 2

S 757.33 5 770.67 Q) Aspergillus niger jhdll gai layii Jaea adds)
o 25 8)ha A Guaaill e as 14 e clldy . sl

Chaninall sai i Jare 8 addia) Gsall) dade Cuy S5 Ll (3) Jsaa
g paall Ll L A el clyyladl) 8 gail) Jadis Aty Ay phadl

%o shil sai bl dsss | () Seniiall sai shd frno
1000 500 | 250 | 1000| 500 | 250

2a L&) kil g
ul/ml ul/ml pl/ml ui/ml | pl/ml | yl/ml
Aa Ba Ca
100.0 | 94.67 [87.11]0.00 | 0.40 | 0.97 | 7.50 | Penicillium spp.
+0.00 | +1.33 |+2.04/+0.00|+0.10|+0.15|+0.00
Aa Dc Ec
100.0 70.67 |57.33| 0.00 | 2.20 | 3.20 | 7.50 | Aspergillus niger
+0.00 | +1.33 |¥2.67+0.00(+0.10|+0.20|+0.00
Aa Cb Db
100.0 87.56 |72.44]0.00 | 0.97 | 2.07 | 7.50 | Boftrytis cinerea
+0.00 +2.78 |£2.08(+0.00({+0.15(+0.21|+0.00
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Jsiy «(N=3) el Gl = el hgidl B Jgoall b ded S
Tsine (55iae de (grine (3 Ssa e gl L) 8 AkAd) 3,0 CoaY)
Lisina Gy dgas e Jab aalll agaal) 8 dabdl) spaall GaYl W%

Yolassina (g5ie dic

I Al S e e an ) Al oda 8 g Jeagill 5 ) el il
) aladin) of sdleds Galdl aag Cua ((Mahanta ef al, 2007) g o6
o 8 s Ll e pl/ml 1000 5 pI/ml 5000 3S5 osadl) dude
odla)y Caalldll aag WS L P. cifrinum 5 A. alfernata (A. niger « A. flavus
E1s) @) e S IS8 JB pI/ml 250 5850 Gsadl) dude ) plasiul o

. P. citrinum ,killy  A. niger yadll g luiall 3yl

<y alhaaiul of (Kumar ef al, 2009) el das Al bl el LS
Dhill sai 8 Jal€ Lt Gigaa ) oal pI/ml 250 585 oselll duse

.Aspergillus niger

S o bl ¢yell (Premathilake ef al., 2018) L a8 (Al Al s
¢ pi/ml 15000) sl fudie ) o Lgalatinls opdlays Canlil S8 Zay )
K gail Jal&ll L) e cilee ((pI/mIT000 5 ¢« pI/mIS000 ¢ pl/mi10000

.Fusarium spp., Penicillium spp. Chrysosporium spp. byl (4

gl bli sl xie oS (Rasooli & Abyaneh, 2004) oS3 L iy,
S s bl 3 CDla) Gis o of lg Sl sall saliaal) Al
o AaEA Lall IS ¢ gail) Jansgy ol Al g Glldy el (he Jadiall
A COUA) ey Lo 1ag Laddied) (glhall cull Sy cliay clalasl Sy
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G Sy ) e Auball eda B psalll Aude Cu (e Jafiddl S5
Ay el

Pencillium spp w Botrytis cinerea Wl Aspergillus niger

cuil (MFC) ) 5 585l (MIC) (Sa) hadial) 5uSl) i milis .34
g paall il phadl) gadl sl wlud) o sanlll ude

dudie ) (e (MFC) ) i@l 3855 (MIC) oY) L) 350 s
sia 96 Culd dagall aaaiuly dugad) diajeall cilylaill seil sliaall el
(5) Sl b manlys babia s LS ey

cuy e (MFC) af) il 585015 (MIC) oY) Ladiad) 385l (pa (5) IS
52 96 53 Baball aladiuly A padd) dmyeall cilphaill gl sliaall ) saill) Ladie
A MIC o « Aspergillus niger yadll sxic 3)\<al) I Cudd g A MIC ]
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JE el g @ MIC iz Botrytis cinera yhdll sxic 3)Sall JS&0 Chdd gl

Penicillium spp. hill saic )<l

aam Gsadl) dde @y g (MIC) V) Ladiadl S50 0 of ailul) oyl
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Utilization of Opuntia Ficus indica cladodes

extract in funtional yoghurt making

Abstract:

In this study, functional yoghurt was made using different
concentrations (3, 6 and 10% w/w) of opuntia ficus indica cladode
extract (OFICE). There are differences in the chemical
composition of fresh treatments with respect to their content of
total solids, fat, chabohydrate with fiber, total protein and ash.
There are markedly differences between control treatment and
addition treatments in acidity degree and pH values, acidity degree
decreased with increasing the percentage of OFICE used
compared to the control, and the results were opposite for pH
values. The results showed a high content of total phenolic
compounds and high antioxidants activity in yoghurt treatments,
with a high concentration of OFICE used. The results also showed
a change in the color characteristics of yogurt manufactured using
different concentrations of the extract during storage. The rate of
deterioration of the color characteristics also differed depending on
the concentration of the extract used. The results of the study also
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showed a clear increase in viscosity values and a decrease in
whey separation and water activity values, to a greater extent in
yoghurt treatments made using OFICE, while, these values
increased in all treatments including the control treatment until the
end of the storage period. The results of the sensory evaluation
showed that all yoghurt treatments were acceptable, with a
preference for the two yoghurt treatments made by adding 3% and
6% of OFICE. Yoghurt made with the addition of OFICE markedly
could be considered as new product with functional and healthy

properties

Keywords: Functional yoghyrt, opuntia ficus—indica cladodes

extract (OFICE), phenolic compounds, antioxidant activity.
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A Comparative Study for Some Basic Soil

_Properties in EI-Naem & Al-Houz Areas

in Kusair Western Countryside Pertaining
to Homs Governorate.

Eng. Qassem Zainy

Abstract:

The study aims to define and compare some basic soil
properties in El-naem & Al-houz areas in Kusair western
countryside pertaining to Homs governorate.

The two areas (El-naem & Al-houz areas) are distinguished
with important agricultural activity; thus, it is important to
carry out a periodical evaluation for basic soil properties to
discover the points of damage. So, collecting 6 compound
samples from each area repeated 3 times for each sample are
collected from zig-zag surface line of earth (depth: 0-30 cm) at
the end of Aug. 2023.

The results indicated that the texture of studied soil in Al-
houz area is more harsh than soil in El-naem area. It is vary
from lumi to lumi sand in Al-houz area, while it is lumi sand,
salti lumi and lumi sand.

The soil of Al-houz area is characterized with alkaline (pH)
compared with soil of in El-naem area. Al-houz area soil is
moderate alkaline to normal alkaline (pH 8.12 — 8.51), while
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El-naem area soil is light alkaline to moderate alkaline (pH
7.21 —8.26).

The results illustrated that the soil of Al-houz area is not
salty, while El-naem area soil is ranged between not salty to
light salty. And the soil of Al-houz area has high level of total
Carbonate than that of El-naem area soil.

The results in the research illustrated that the soil in both
areas are contrasted in content from the organic side, also it is
contrasted in the same area. However, it is observed that the
soil of Al-houz area is ranged between poor, moderate to rich
in organic material, where as the soil of El-naem area is ranged
between very poor, poor, rich to high rich in organic material.

Key words: basic soil properties - Al-houz area - El-naem
area- organic material.
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Effect of Using Beer Brewing Industry
Wastes on the Productivity Indicators
and Carcass characteristics of broilers

Prepared by : Eng. Alaa Mohammad Al-Sadir
Superived by : Prof.Dr. Michel Qaesar Nichola
AL-Baath University

Faculty of Agriculture - Department of Animal Production

Abstract:

This study was conducted in a private poultry farm in the village of
Ram al-Anz for a period of 40 days, aimed to study the effect of
adding beer industry residues in different proportions to the broiler
feed on some productivity indicators.

In this experiment, 120 chicks from the hybrid (Ross 308) were
used in this experiment. The chicks were randomly distributed into
four groups, each group included thirty chicks. Each group was
divided into three replicates, and each replicate was provided with a
feeder and a drinker. All groups were treated the same in terms of
heating and ventilation.

and everything related to the management and care system, with the
exception of feeding treatments that differed according to the
research plan,which included four treatments, control treatment
where birds were given a traditional fodder mixture without any
addition to it, while the other experimental treatments, brewer's
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yeast was added to the feed according to the following proportions:
(1, 2, 3) % and beer dregs according to the following ratios: (3, 6,
12) % throughout the entire experiment. During the experiment,
live weight, weight gain, feed intake, feed conversion mortality
rates.

The results showed that the addition of beer industry residues led to
an improvement in the health of birds, a decrease in the mortality
rate, and a significant increase (P<0.05) in live body weight and the
rate of weight gain, as well as a significant improvement in the feed
conversion ratio in all groups that added beer industry residues to
their feed during the entire stages of the experiment compared to
the control group that was given a feed without any addition. It is
concluded from this study that the addition of brewer's yeast at a
rate of 3% and beer dregs at a rate of 12% achieved the Dbest
productivity indicators for broilers.

Keywords: Beer industry residues, Broilers, beer yeast, beer dregs,
productivity indicators.
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Sl Jaall B ale JSG 5l Aol cililie cligiue 3251 lagY) il
ol ddaiil e olagy) bl Al Dla e elldg S (<G Lpaagl) sl 3
el BLailN) e label) e dasity QB gl aany alySid)
caalll zladd Al 3slly saill ¢lal cpuas Il
1Ay gl Bal3l 3-3
Apadll dabye JBa 4D 4l 50l Jans (6) @) Jsand) ek

Al Ay penll Jalyall (Pha Al gl (§) Lyl 52l :(6) Jsaal

(@l CihatVIE lual) Lo siall)

Ljsso/;’D CV% 3z 2z s aLay - o
31.10 | 1.4 | 1254+58.52a | 1158+64.73 b | 1112+74.74 ¢ | 995+68.08 d | Ly 27 - 1
26.98 | 1.1 | 1346+84.8a | 1214+96.4b | 1178+110.2 ¢ | 1012+92.6 d | Lysd0 27
30.69 | 0.7 | 2589+124.0a | 2372+135.4 b | 2290+172.4 ¢ | 2007+106.1d | Llag 40-1

G die dygina 38 dgng Jay aalll jlandl aca Aabal) CayaY) agas

0.05 4sma
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Silagall S 8 B degenall salal Ligine Wsin (7) a8y Jsanll il el
s3a & sahall 49350 5alpl s 3) canlal g Ly Slesenall 3l e (iapenl)
sl Je ¢ (1345 — 1254) deganal

Lasa (40 — 1) dyyaill 558 JalS A Lsina (35800 2N de ganall gada < paind
Ayl 5l G (g (£2589 ) Apadl Cile seaa b e

gl ) B Ao ganall sl Agyell 3ol dasgie & sl Gl agey N
oaleadl Aatall aagll A6 et 1) ddled) LEUalad 5yl delia chlilia
O WS (i gall Lanall 2 ledall LAY Ll lailV) DA (e donlld) )
Bagasall el e ClLHSU Cilas syl Byped s jlan (8 dgasall G5l L

A5 guny Lee sladdl Angdl Qi Il L sl omds gl b

.(2015) Oyeagu 5 Ani (e JS 4dl) Juasi Lo 1385 Lgaliaiialy 41aall <l Sal)

i) gl Jaoigia 4-3

Zpanll Jaball P& Gl pll ol 5 dllgival) Cilall 38 (7) Jsaal
() Ga I laall Jasiall) dabial)

L.S.D 4s garall
CV% R 2z 1z L)

5% Sl
40.61 | 1.1 1982+15.3 a 1911+£19.7 b 1806+t31.4c | 1715:24.6 d 1433 27 -1
38.61 | 0.8 2523+41.3a | 2381+54.6 b | 2309+67.1c | 2195+49.2 d ng 40-28
52.94 | 0.6 4505+53.1 a | 4292+69.8 b | 4129+62.9¢c | 3910+59.6 d ng 40 -1

s die Aygina 38 dgag Sy aalll jlandl aca Al CaaY) asag
0.05 45mma
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Oyl NS 8 R desendl sl Lyine Gt (7) ) dsaad) e LoDl
Dlgind Jangie iy G clegenadl L3l e Loy (£0-YA 5 YV=)) (ifigenl)
LS gl e galayall SSE§ (2523-1982) desend) oda b Cilall
Ll o Jol€ PIA Lgiee Calall oDlgind 8 206 desenall sl cdsig

e sanall L e ¢ (4505)

s Byl delia Glilae e i éﬂ\ Gleganall ok (3e Cuw (ghaag
AR lsSal (e anall Baliind salyy & laydl 1) Calall oDlgiu) b ddhas
Glsise 3230 lag¥) 8l el 8 plall LSl ae gadllly Al

-(Swain et al., 2012) drecagl slil) & S Jiaill e dygall Loyl

:cilal) Jysad Jalaa 5-5
Al al) Appanll Jaball A dpaill sl Cilall Jysat Jalae 2(8) Jsaal
(bl Gl laall o sial)

L.S.D 4s garall
CV% 3@4 2@: 1@4 L)

5% el
0.019| 0.6 | 1.580+0.19 a | 1.650+0.21 c| 1.624+0.31 b | 1.723+0.27d | an27 -1
0.021 | 0.5 |1.87520.11 a |1. 962+0.15 b/ 1. 961+0.23 b | 2.169+0.16 ¢ | as 40 —28
0.009 | 0.3 |1.740%0.09 a | 1.809+0.13 b| 1.803+0.18 b | 1.948+0.17 ¢ | as 40-1

G die dygina 38 dgag Sy aalll jlandl aca Al CaaY) asag

0.05 4suma
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fipandl Cyilasall NS 3 AN desanall gl Lygina o (9) ad) Jsandl o
Cilal) Jysat Jalae oy Cam e Lal) g Loy ilesanall il e Loy (40-27)

&_93‘).\!\ é&: U:\A;‘)A\ PN (1875_1580) %M\ XYY @ (FCR)
Lasa (40 — 1) dyyaill 558 JalS A Lsina (35800 2N de ganall gada < paind
Ll (FCR) Galall Jisat dalae Cum (g (1.740) Zpadll il sane Al e

(1.948) alall e Usina 1585 Laaysay Gl 455 Y1 yfic sanal

sl Aaall Jigaill 3.1 Jana pd) (2015) 4By Horvatovic e JS juds
Jala i) cillee s A3l Jiall 5ol syl delia cililie e sliad) gl
@A Calal) o iUl s 3ol el Tus Ddse Jisatll 306 2a5 3 caneal
G A5R)) paliall ama 3 Balpll (585 Sy (A )y () Aty ASlgiag
fpangll Bl & amelly BIESY) o) JilE N g Les slaal) dag)l il
sall puad o €ty lae S Jiall 8 sasal LyaSll oY) sl

casal I ke S Jladll Jyeallg

:alaliiuy) -6
il lalall ) syl delia cililie (e ddlide cons dala) PA (e cpi
@il Jasaill 30 liS 5 Asll Balpll Jamas (Al Q)0 (A (gsine Gl 35y ) seball
Y ocawlil degans Joobpll delia clilie e 51l cilesenall pres (5
Dl Jiiy %3 Ay Bl yed Lol Canal ) BB de sanalls 3oy Jumdl cinly

Y012 Ay
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