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Clill Lapaall yghdll (e b Achillea spp agasdl) (a cpesil Gl cull) il

Tlilga jalhy Trllal) doeland o' gasdl) Gugis T ousdl) Jlia
(- - s R e e R “s 1
}]AR g ¢(3ad (dagaal) LMl dalal) Lingl)

abdulsattar.alsayed@damascusuniversity.edu.sy g Sy aupll ¢ agall Jlia .2 13l jall*)

(0963940666701 :ila
2026/07 /12 :Js:8) f 2026 /05 /17 :adaud) sl

oedld)

Aphaall gl Adlad Ay Cangs Bagual) Al Aalall digll plie 32024 Hle Gl 13 (gl
Achillea fragrantissima (Forssk.) Sch. (ghall agaill Loag b =5 (n Aaliind
L ped) Skl (4 &\}ﬁ B 50 (A MIX lgia iy Achillea santolina L. 55,4ls .Bip
saldl cuead ((BA (iliall) .Fusarium spp «Penicillium sp. <Aspergillus niger :culull
@hall cujll Sy ¢ghey iy — il dikia (e cuiball cuesill (Glaly Gll) dajlall dslal
ppm <1000 ¢500 250) 58I Claill b crantiudy ¢ yo¥) gl Cres aaas phE lgas
pyaill (Hhall cugll dle of plaiil) i iy PDA Cutiadl 8 dugynall cigill (e (1500
Slaay) dlaill ekl 5l a1 100/de 0.4 85l @il iy oz3la 2)2100/de 1.7 (gylaal
oshdl) asmbinle et Jaadi dad 4 dexdiud) dplall il 3S05s gl digine Ggd 3sas
Lsiea JumdY) 8 A santolina cu)y of gt Gus ocuill 55 8aly Jandiill duas calajly cduag yall
47.25 Loyt 4w Jasgier (B A) Fusarium bdll ey .Penicillium sps niger.A olas
T Lo Lacsgia ol Jans 38 Laoioadl) 300 Gl W Mgl e % 54.35 ¢53.9 «62.7
56.8 37.3 «47.7) B d3alls .Penicillium sp s A. niger jhall 4.l 1500 5 1000 ¢3S Al
O (%74.3) Lsina 1500 5:S5 Gois 38 A Ajadl Ll (sl e %80.90 89.63 47.6
L Fusarium _hdll g1 A& 5S5l cudll gg8 o Wilas) Jelll du)p xe Ligina (3958 25a9
MIX zall & 1500 5<5lls A, santolina <u3ll (50 5005 10005 1500 Sl cdosn Cua
Ot e (A Al agliale gad Jauigie it 8 CBlaladl) 3L e Al fragrantissima <ujlly
B aall el L e Al santolina <ujll e 15005 1000 cppSill Goi

wlohdll doyhe gy cAchillea santolina <Achillea fragrantissima :4alial) clalsl)

clill A padll
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:daadall

Al Ghs¥) e waell Cpelily ciadl QYT Sa gl Qlall 8 Ladlal dlsall jiias Llie Al Ll s
(Hatem ef al., 2018; (aha¥l (s daaly de sene zole o cltlall 536 Lsaal Zpaal) A aral) il ) dilayl,
.Devi et al., 2023)

LA Al L) Aealsl) Jladl ey Aadall cllall A8 jobad) & DS legn Ljsadl Lol el
lgie Gy B s gl Al 4} a3 Achillea spp. (wis dagall \gide Ly 48y yaall (ulinY) oy cAsteraceae
Achillea santolina 35l 40\ 3 sy 3 Achillea fragrantissima (Forssk.) Sch. Bip. el asaill
(o)) pald J<a dslal auss Al hid) b 0l dilie 3 glesl) )3 aalsug ((Mouterd, 1966) L.
Oaall 3yl sehae Lo sad) g 3t Allall (s5iuse e L) dnuds duka Achillea spp. s glsils (2011
B Caai (pe Alvinal) 3lalial) 8 dejse g5 100 (e ST Guinll 138 aumig ol oYy cilaiiilly cililaNl 23e iy
2011 ¢ L) ¢1966 Mouterd) sy bl e Gising Lisysh (38 Gaging Landl Jlad & Lalsy o el
-(2020 «0y53T5 Salehi

lhilly Lol sai i & Lgs Al Ll o el of LAY ol dnlal) Aslasl cilubal) cyglel
Ll e Aol Wplalitueg bl gl duyhaell cagsill of Jaagly (2017 «Choucry 2013 <5315 Saeidnia)
Al 5aliang 530S Baliae Dugh pailiady wiati WS Alally Apdall ahaY) o daall Zuseall jshailly LSl slias
€5e 50 e W) il (gylaal) il (y6Sag ¢(2020 «5,aTs Salehi €2004 «55,4Ty El-shazly) dsayud) LA
v- «Sesquiphellandrene «Spathulenol «0-Cubebene «Germacrene «a-Thujone «Artemisia kitone : lgaal
.(2018 <5415 Hatem) Muurolene

st Jaladll sai i € i gl (15 cdsaladll bl psane 00 %30 colile il Lumjeal) okl (s
e pyandl Antiall ohil) (and dusaall huaSl Ailin) cdslai®l Slud] sass Lan sl sy slaal) ey Lag dely3l
-(Raveau et al., 2020) (Penicillium sp. <Fusarium sp. «Aspergillus sp.)

A. niger «Aspergillus carbonarius) <lill Lz pedl jshadll (ars v Achillea )y Allad ALl Slahal) cuy
cblall Laydl Wiklly (F. verticilliodes «Fusarium graminearum «S. glycines Septoria tritici
(Xanthomonas vesicatoria <P. syringae «Pseudomonas corrugata <«Erwinia carotovorans)
-(Sampietro et al., 2016)

t\gia sk 53e b Achillea atrata L. <l <y 556 (2004) 0505 Ristié gup LS

A. terreus <A. flavus «A. versicolor «A. ochraceus «Aspergillus niger Alternaria alternata
P. funiculosum «Penicillim ochrochloron <«Fusarium tricinctum «Cladosporium cladosporioides
1. tonsurans <T. rubrum <Trichophyton mentagrophytes <Irichoderma viride «Phomopsis helianthi
zolRy bl o gliwlall Jauds il & syelsl M. gypseum Microsporum canis Epidermophyton floccosum
.o/ jils a0 8-2 (ke (Minimum Inhibitory Concentration, MIC) saill laiie 5S35 8l
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) elal) AadlSd anh JoS \glalite \gis) ahaiiu A0Sy Achillea spp. sl glsil dual Tk

& Ogaldll Aihaie & Byiiall Achillea sp. Cigy) e (et llad ands ) Gl Caaa a8 (Gludly clall dia yea)

clall A jpeal) ohadll ans g anin

1 @hlly Agall
pradll Clie Cieen Y £l Alaye (8 (Ol Blsl) Ailsell ehal) pan @ ULl Sl gas A
Caes WS aall mha e 0 800 gl Ao (galdll — i) d3haia o Achillea fragrantissima gyl
Lokl el cidje s ¢ aall mhaw e 2 1300 gla) Ao lgwts i) o Achillea santolina §g,3) Sl
gl Al Aalall ingl) 3 Dgall AnBSy (gonl) sl B b
osiedl) s pame kB Slea (LYl GhsY)) shemdll Glisml) o laal) Cull Jld o pkdl) L2
cpina shia cle Jo 500 J<U ehpnd &l sale & 100 Jaeasy /e 2.5 uda e ponsy el 3 52al 0)5Y)
Gl %4 Bla Ay vie iliing oLl U e (aldill AL ppspeal) iy clagey cul i Cinen
.(Al-Naser and Al-Abrass, 2014) alaaiay)
alall Ligll 8 (gounl) gsul) i 3 lhsse Ahjes ploil el Apld cWie Caerdia) cdibdl el .3
o= ey cPenicillium sp. bl o Ajey Fusarium sp. Hbill Ga BA oiliall) 1 ay Lgall Ll
-(Aspergillus niger il
Lphall Cig)l) coniiind cdyubdl £foi¥) phv s LAY cludl (gbed) coill dygad) Llledl] duifya 4
s (AS) Achillea santolina s (AF) Achillea fragrantissima o5\ (el Gl e daliivall
Potato dextrose cuiiws Ao dyhadll c¥iall duan A.x:-\ TN ch).\a.n (paatpas) (1:1) dwty MIX Lagia
e Dlesl o2 & Bysn IS 3 e 200 Jarer GBlsd Al b PDA Cusiiese juani o5 ((PDA) agar
Osill Bale ae ) S e e 1SH (g0 S B Ciadal @ (45 dasn ) s 07121 Bl das
1500—-1000-500-250) »Shall Copmd Gua Baa o 385 IS 23wy dadlainl 82LS (Tween 20) 20
e I8 Sharivall dls e aleS Sl gad g)) & au 9 ki g Gl b Llagl) <)y & (ppm
Clebll @wialy o 28 Blha daps vie GLLY) Cidas . 55 I Gkl B Jse @i @i IS e Ak
:(1999) Singh s Tripathi dlsles (385 Jasdill dusi Gl &3 &5 (Al oLl & 5aaly £ (4o Aol 48 2
100 X (aalal) depie pladfAlalaal) de)he ylad — 2aldll de)ye yhad) = Y% Jawfill dugiall docal)

t ) Jeladl
gl plasialy (gl ChatVly el Tacs il Clions il g 50 e sy el Apladll el saill Cillalaie Casy
e alaeWl 3€al (e il (e Jeadl) dlalead) cioa 2-way anova aladiuls Lilas) sl cillay (Excel
On Jelill (gpina il 2gag dicy (SPSS 17 Slas) sl malin alainly @llis %5 disine (grise die K53 Jalae

+Juadl) dlleall 3023 'MINITAB 14 Slasy) didaill maliys alasiols Tukey sl gl 58505 <ol ¢4
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gl
Glsl) sl e 100 JS) e 1.7 (grhanll aseaidll (o dealiindll (gylhaal) cujll Ale o o gendl) cilise julali il iy
ek vie 4] Jeagill & Lo e (38155 138 ¢ yadl ol 100 J< e 0.4 85501 3 (glaall call dle alS Laiw o Llasls
o <l duS (f (2017) Choucry s cus (8 (2011 cpan¥l) S sl Alase (& dajla 59 lly (Slaal) o geail
Lguanl) Slodall dayhas (O)gf/anas) %155 pdatill 4 5idas (O)g/ans) %0.8 by (4. fragrantissima) <l
-(solvent extraction method)

s e (A. sntolina, A. fragrantissima, MIX) doyhall Gipsl) ¢lsY Ligiea (3958 25ns Slan) Jdaill gl
Lgwaa F dad 2ie 0.05 > 0.000000000000345 = P-value dad il Eua (1) Jsaall 4. niger asbiwls lais
47.26 cialy ot dusi Jaussias (1) Jsandl Lsiea Juai) 58 A sntolina cuy o oS Jalas aladials (piy,119.1=
Cpdyiie i3l (e L,).\M Bl (JaY) Ol MIX i O i % 26.51 0)38 bagias A. fragrantissima <) & %
%15.02 daait Lo gia

B w2l aal) bl Jai 6 Akl cigal il o(1) Jgaad

(Vo) Lanill 4 gial) dyadl) Janw gl _

15.0167¢ 26.5083b 47.2583a Asperjillus niger
36.7917b 21.7500¢ 62.7750a Penicillium
47.9667a 34.1750b 53.9083a Fusarium A
39.9667b 14.8417¢ 54.3583a Fusarium B

(1500-1000-500-250) 5815 ao)f diacie e 12 Jacssia Jias ibuall®
Lgina (398 3ag e e aalgll el dglinal Caal) Js **
1:1 dawsy 3l e :MIX (AL fragrantissima <w) :Af <A santolina <u) :AS ***

xie 0.05 > 0.0000000097 = P-value dad ded O ang Cum Lauditll dus e (gsine il dugyaad) 38050 (<
@l Cun 3ol Y calS il e Al S8 o (058 Jalas) Boaed) ChliaY) cujglils (81.7= Lisuns F dad
OS5 <1000 355l 37.3 () Lgiee cumidily 15005550 47.4 Wghaosio aly G o) Lod (8 dogiea 3205
Cull goi o Jeliall duhy viey (sl e (18.9 = 14.3) Jauis duws Jacugias Ligina 35S JBY) 500 <250 pSyll
p-value= 0.3 dad culS Cun saill bauiin e syt il ol Al iy &l 35l
Liagl (1) Jsaad) penicillium ké Je (A.fragrantissima, A. santolina, MIX) @sill glsl 80 duly xe
Lgusa F ded 2ie 0.05 > 0.0000000055 = P-value ded il dua Hladll Lofnll dows 8 digiee 998 293
Caly b L bwgien (1) Joaadl Usies L) 58 4. sntolinag <y of oS50 Jalas slasinly caiiy «46.47=
Lsina 5:US Y1 A fragrantissima vy oS iy %36.8 58 lasiti dass Jaegias MIX (yis3l) e & %62.78
Bl (e Lisina 5US JiT S Lty Tajiie agematl) sy (g Lisine il il zie (0S5 - %21.7 Janili dacs Jawsgias
.53 ke
aie 0.05 >0.000005 = P-value ded (f aay cus bl doss e Ugina 1l dugjadl 3810 IS AT Culs
dah 3 5l JSY) il gl e Al SSIA0 of (0S53 ala) Lad) LAY caelily (16,4 = Lisans F dad
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5006250 oSl e disiaa Gortg Nl JAe10005 1500 (p3Sall %(47.6 —56.8) lehawsio ly Cus Loyl
sle Sl cuill g G deliall 8l Au ies (sl e %(30.7 — 26.5) Lo daasi Jausgias Ligina 35S J5Y)
sl o A e (ggine i (gl el o) il ppdonle 5e
Capll i Qa3 sl sie (A, As, MIX) Ausgpall ol gl o il Lo G & Tagina (358 2535 (5
0.000009 = P-value 4 il Cus (1) Jganl) Fusarium  bdl (o A Ajall gai 8 deriicad) 51505 4 ylaall
Jassias Lsina 3:US SN A fragrantissima <l of (K dalas alasiuls (s ¢19.5= diswns F dad xic 0.05 >
%47.3 =53.91 <l s dows Jassgias MIX i) saieg 4. santolina <uil) oo gyiaa Gy %34.18 daniis duas
Uisina zujall (oit Las clagion dasina 3958 Yy 8ol cansl Tojlie Aljal) o3gd Janiill da & giall il oIS ¢ sl e
el Cuy e
F 4o 2ie 0.05 >0.00000000007 = P-value 4 &f a5 Gus il duas e Ugina 1,5 dug ad) 58050 1S5
545 = Lpuna
Lo 32U CulS Gua (1000-500-250) 5Shall (s Lo Aogina (358 dgag ade (0S50 dalas) Loamall chLaaY) gl
(%74.3) Jasis Ao assias Lsina 1500 3:S50 G5 Loty sl e % (39.3 34.6 (33.11) Ll
ol G ey Fusarium il puilly 385305 ) g55 o Jo il Aubys die sailly Augina (355 3539 (1
@l Jady) Aelaall waaily F = 24.245 48 e 0.05 > p-value <ul€ ¢us Penicillium sp. 5 A. niger
w3l (30 5005 10005 1500 3815l Gsis (i aDIA (1ag H.S.D = 13.50 dad cuilS Cus Tukey las)
ohdll sad (mads 8 COlaledl) 3L e 4. fragrantissima cuills MIX el 3 1500 38535 4. santolina
= 500 S5l ,A4. santolina <)) (w250 385l 4. fragrantissima <3l (w 10005 500 HS)al S Ly
((2) Jsandl 2Ll (g Lt Basina (398 2ng W 5eUS Y MIX el

T Fusarium A i) il bugia Ao 03 Gl cuill g4 el (2) Joad

Af As MIX RSN
(Yo) haxfill 4 gial) dudl) Jau gia ppm
42.16""+4.99 16.539+6.85 40.63P°+5.54 250
12.86%+5.5 57.96°+9.167 32.96%+6.19 500
15.26%+9.08 65.00°+3.20 37.66°+7.38 1000
66.40°+11.10 76.13°£10.97 80.60°£10.40 1500

Slhrall Ghai¥) + @) Ka 3 Jaugia 08 dall) jai ¥
daliaa) clalaall o duginal) Gg R0 oo Cipaly) yas FE
1:1 dauly Ol mje :MIX ¢ A fragrantissima ) :Af <A.santolina cuj :AS ***
g yrdl @il @il o Fusarium S5l e B Al Jhil aslse ol Lus 3 dugine (B8 dsng daag]
0.05 > 0.000000000000153 = P-value dasd <ilS Cua (1) Jgaal) (4 fragrantissima, A. santolina, MIX)

Laudis daed Jace i Ligina JuadYl 58 A, santolina cuil) o o8 Jalae pladinls (piy ¢128.09 = diswss F dad 2ic
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Laugiar Lgina 5:U€ Y1 A fragrantissima <)l O i 39.9 )3 augias MIX oiill mude 5 %54.35 il
14,8 Lo A

> 0.0000000000000057 = P-value ded ded (f ang Cun bl dus o Lgiea Tl dugynall S50 oIS
Ao b Ligine 83 ol 35 50l of (0S8 dales) pandl hlaa¥) cyglily ¢129.7= Lisuns F dag 3ic 0.05
el WS ¢ sl e (250-500-1000-1500) 3815l (12.3 = 21.3 = 51.04 = 60.8) ledaussie gy Cum Jauiil)
dad 2ic 0.05 > p-value wuil€ cuil€ Gua Fusarium il B Al g0 e 55l cujll o Jeliall Ligina (38
OShall o it aDIA ey H.S.D = 22.62 da il ¢us Tukey il (g)af Juadll dlalad) aoaily <F = 6.06
OS5 e sl e 80.90 5 89.63 an Lpy cDlebedll 3l e A, santoling <3l e 1000 5S5l5 1500
A(3) Jsall %8.70 Lanins duusy A. fragrantissima ) e 250 585l 5.6 S8

LT T Fusarium B I..:--” ML“J"M GA; e}.'!SJ":’ @M‘ ijl\ &9:‘ J:\:-'!‘u :(3) d""#‘

(Yo) hanfil! 4 giall dpuall) Jau gia ‘-

8.70°" +2.15 16.10% + 2.76 12.16% + 5.91 250
6.36%¢ + 7.23 30.80° + 8.08 26.76%4¢ +5.16 500
16.039 + 8.84 80.90%" + 8.70 56.20"+ 4.61 1000
28.26% + 4.72 89.63* + 0.20 64.73+7.76 1500

Glaall Glai) + ¢y € 3 bugia (6 Aagdl] yas *
cBlalaall ¢ dugine @gb 3539 a2 Ao CinY) Jilad Jag
1:1 daudy Oyl maje :MIX ¢ A. fragrantissima <) :Af <A.santolina <) :AS ***
US i ) asal) s Feang paall il g dan At 333 Jams] a3 sy p sel) i Ay Ay i
250 dcaddial 381l aie gaill Jaadi duis 2Lyl S Lain 15005 1000 (S5l (ald IS8 g yaall S0l
(1) I 4. santolina <53 Jeail IS5 (il & L‘-‘L-‘ 500

Penicillium sp Aspergillus niger
%0 50
80 ?O
70 0
&0 z
LV W W s 0
1) 30
2 ?0
10 10
0 ]
< & & LR o & LA
¥ of 37 57 57 57 »7 37 »7
A A S o
o >
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Fusarium ské (s A 4 ) Fusarium il e B 4 pdl

X I IR N S > A F R
Y?‘ f?’ 4‘:; l?-) ':; '?’ 1?( !?’ "I{‘I‘ J'JJ ‘F’f f’/ "r”“ .'-"f

> i

Cisal) Ao dagpdall johadl) agsbwsa gai Ao A, santolina il ¢a (ppm 15005 1000 ,500 ,250) Sashal <(1) J<ad)
.0l gsa s PDA )
1000 3:S50 Wl ciug paall ohaill 48IS vie 1500 3:Sa0 S ool s el g0 pe Janfil) ] o5 dndi il il
Loyl 2my HlaaVL ol Lay cpuanill (o @) asall 2 Penicillium s Fusarium B alie sie Jainll duus b 2
— 500 cpySall vie daufill A <ulS Wi Aspergillus niger @ S8 agll sy Fusarium A ) xie Al
Bl yhadll JS i bl ) s dls 4 250
Lo oo ilga 1305 g paal) bl man o Logalasind vie (gyhaill sl Lo 3 ol IS dlab ALl il cpd
Wi <yl A.santolina s A.fragrantissima e AL ghidl Ggl) & (2004) ¢s5als El-Shazly <3
A Gy (bl sall laits b A fragrantissima <) e A. santoling s Gsi asale J<a shill Tolias
5auSsall AnlaY) @il olay A fragrantissima cuy &lae 4. santoling <uy e ¢us LgilisKe cdial )
Lafiag sliaaS layon aali Al ¢(2020 g3l Ahmed ) (1,8 cineole) Jsiull€sYl sals (<és monoterpenoid
(2021 «y5,als Ivanov 2009 «s,3als Kordali) (gyhadll Jalasll
on el (1500 <1000) 5SIa0 ddlab cilS Cun il aline 3 LanpSi 3ol Tnla ol Adlad 2bal i LS
oaiaidl S5 ek Al Gua (2014) Abou el-khai sYousef 4d) [Lal L 13ag (500 250) dasiall 38050 dllad
Agyaall Hehadll e dlade il gl syiaa) Ljhel) gl el
s bl & A fragrantissima <) Alad 23l sy Wiy A, santolina g5l deels e i)l zhe Llee culS
Lty - cpydia Gl (o dud Jaadfil) dsd Cumblily alill Jad giell aal Cus Aspergillus gsill lac dug yaall ) shadl)
«1553]s Hossain) slall cuj ae aiaill Cuy e die 4. nigr Shill sabadl 56Ul aba)) (Al cluhy 8 L)
(2007 <5531 Fu) S. aromaticum/R. officinalis ks xe hill <l saliad) 5Ll (alissls (2016
il b olill Sl &lie A.fragrantissima <l dagie FSY) agolisdll e B Ayl ol gl ekl
asvlsdll 35 A. sntolina 1 daglae V) il s A.niger of WS dhaalaa SSY) OIS agudead) Ly A.niger
asiland) b (2022 <5305 Reyes-jurado) ge o Lol dailse culS dagill sdag daslun SV il gl Loty
Cuad) Jsall€¥) o ) oAl cladyy cojlaly copplaill slal)l Il GAY sile 1iag A.niger (e daslus S
i (e dady ol 88y Sl JoallSeY) e (golall Lasindl ¥ of (2010 <Ahd 5 Safaei-ghomi) <€y Cum elly b
Opilly cpigad Ao duglall Gigaill djlae MIC 5 jlia) jlodl 4. niger
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Lo Cus (2014) Abou el-khaiy Yousef dlaag Lol dallae il 138 & dphaall Cagill A niger shadll daglaa
Alternaria alternatad ) shdl 4 Wity Achillea fragrantissima g Gas Akl SGLA G de gana g
Jof 3 2.051.651.350.1 S v Fusarium oxysporum s Aspergillus flavus 5 Aspergillus niger s
Byl ddiad) dyhaall igill dualea YV laill of (MIC) Jafie 585 ol jlas) elals ¢ Hliay) dayl sladiuls
&b daugic dayy Fusarium oxysporum kil G\S Wi cAspergillus niger 4y Aternaria alternata ks \S
Bpaal Lylaall Cgsl diaslie
degana Cig3y 50 oL (2022)Azazi Davari 4ty Lo pe GisT Gl 2o 8 5aaall gl o Adladl) D3 o)
Pl Ol Lyhail) aglinlal) sai Jaait Les DAY 63 Fusarium spp. e el duad & Lkl bl
05155y Aandied) gl
& olig (bl (8 plall jshill Ga sai g ) o dphall Gl 508 (8 Uiagy ae §)pdiall Gl g L e
B 5y dusdi goill (ggian o Applaall Copnill Alladl) Sgall o (pl g Sld e 5 By QAT Gimy (e Aladl) 50
Gt o) WY o058 Lo Tle ally il Aamll L) Cagylally Ausgpaall blall A800 5kl GDUAY ase
e aaaall duylaal) gl olad Whanboon dayd (b dusdh gsill Al DL Galids 8 AT Cila (ag clladl) Slsal
-(2022 «y5,4)s Kursa)
ralaliiiay)
Gl G jadll oladl) i ymiids b A. fragrantissima uy e Aded SSEA santoling J glhasd) <l .1
ARl (b A Al Ll
e gmyall 835 daxs o) (il e Ailacy ¢ (Splaall il S5 Bals) pa hadll Jail 824 alag .2
JLeSind) aas ll Gara (goun (grhad e WY sacly 311 (4. fragrantissima s santolina.A) oy S .3
Asllad) bl
& Y] Gl daal) ol Lol dmjaall sladl) g dadin & Cagul 8l Al Chaal C)la sha] S5 4
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Abstract

This research was conducted in 2024 at the laboratories of the General
Commission for Biotechnology to evaluate the efficacy of essential oils
extracted from two Achillea species-Achillea fragrantissima (Forssk.) Sch.
Bip. and Achillea santolina L.-as well as their combination (MIX), on the
growth of three phytopathogenic fungi: Aspergillus niger, Penicillium sp.,
and Fusarium spp. (isolates A and B). Fresh plant material (leaves and
flowers) for both species was collected from Al-Nabk region in Rif
Dimashq. The essential oil was extracted via hydrodistillation using an
apparatus  designed according to the European Pharmacopoeia.
Concentrations of 250, 500, 1000, and 1500 ppm of the studied oils were
incorporated into Potato Dextrose Agar (PDA) media. Distillation results
revealed that the essential oil yield for A. fragrantissima was 1.7 mL/100 g
of fresh weight, whereas for A. santolina, it was 0.4 mL/100 g of fresh
weight. Statistical analysis indicated significant differences among the types
and concentrations of essential oils regarding the mycelia growth inhibition
percentage of the tested fungi, with inhibition increasing proportionally as
oil concentration increased. A. santolina essential oil proved to be
significantly superior against A. niger, Penicillium sp., and both Fusarium
isolates (A and B), yielding mean inhibition percentages of 47.25%, 62.7%,
53.9%, and 54.35%, respectively. Regarding the utilized concentrations, the
highest mean inhibition percentages were recorded at 1000 and 1500 ppm
for A. niger, Penicillium sp., and isolate B (47.7%, 37.3%, 56.8%, 47.6%,
89.63%, and 80.90%, respectively). Conversely, for isolate A, the 1500 ppm
concentration was significantly superior, reaching 74.3%. Statistical
analysis of the interaction between oil type and concentration revealed
significant differences only in the growth of the Fusarium spp. Specifically,
the 1500, 1000, and 500 ppm concentrations of A. santolina oil, along with
the 1500 ppm concentration of the MIX and A. fragrantissima oil,
outperformed the other treatments in reducing the mean mycelial growth of
isolate A. Meanwhile, the 1000 and 1500 ppm concentrations of A.
santolina oil demonstrated significant superiority over the remaining
treatments for isolate B.

Keywords: Achillea fragrantissima, Achillea santolina, essential oils, plant
pathogenic fungi.
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