10.22092/ijfpr.2021.352686.1968  :(DOI) Jlizys anliz S so 5 K Slados als 40
98.1000/1735-0883.1399.28.398.82.4.1575.1605  :(DOR) Jliomys awlics (V¥49) FAV=F¥ A amiv F o ke YA ol

Sl bob g ) Shdasin » bab JEJ Golow 9 JLEgd 5 1 b3
P! bt 3o (Quercus brantii Lindl.)

TalBlh ez sie 57 il g e sl Lo meme B g g st JIS
208 8BS b b s (35l pake sl JS pke saSlails (I (555581 5 (it i 1S5 (smtsls (J st s 5 =)
manoochehri2011@ut.ac.ir : s S oy
| pl «o\f; ‘Q@ﬁ @...L @\J-‘ PRSPYI=A r)l& il ‘Ji-'—i’ (’3‘\"‘ 28zl ‘Ji'e $5955 5 w\-ngv—" =)J§ olails =¥
Ol ol si\eS s s s el ladiz bl )5S e i liios annn 3o o letils —¥

Sl 0B 5 ol oBssls o she suStils el 05 8 5lils ¥

WA/NV/YE 2o gl ASVALVA SUHIRT

odS

i 5 sl 5 ST Wity Sk (ol o o linsys laglitge 5 Jakias Bl ol JS S5
oA s 5o Sléss S sbaplb slas, S5 ol g Lol Jlos ol 5o a4 am g Lol Slegn 8
5 (Quercus brantii Lindl.) jl .l Lol S, s, sddcaiss JLésn § old Jlais @ Seslul Gan b gy 0 Lias
Sl oas o) £) g (B adles s bl sl 51 e 5o 655 ) slas 5 e plis s s Slaaaiiie s
Stz 5 S s Sl s 8 Sts gy Slaia u’mﬂ 5 oSl sl el s ol s S5y 5 Seslul
& Sl bk gl S, CL“ axls 5o Le s 8 Sis Csmy 80l 1l LS4 Sola sba 4l b osla
Shw s rJ\M OLE 55 o ls g ool b el 5) s e e Sessle 5 rf&m IYEG /YN S ols pa g 600 A
S-S (P RVAL SPRVARNVAS VAL g T I WP IOV TP L P I BEI Y K P L R PN S
(e ] Cawdds (5 0150 pf S pfol\.ﬁ INY g oSN /0 /YA Sl ol o Sl i ol e Habay (5o
Solssme Lsba s 0 S e dmly /0N 5 o 0F/A L e Wl gl s S s VLS Ol T e
ol S 03 st WS 5 S o s p S ke dls /A 5 2o FY/A ol b ley ol s ) re
08 e S YE/F 5 NY/0 (i) e Gbal S a s (5 oo 08 2 2 Sk YV/A 5 VP74 (i ia) Llan
C2agS 5 Bim s 5L U5 esde adllas 3,00 L K 55 Slal Bok 45 0 ()5 e epsamans ot sslie (5 035
el plie Hls JU5 (olen bl Julse ol 0o ol 8 ol

o S S 55 5,8 (8 s 5 (S o 1S slao 3l



e olem 5 S22 5 P53

Ligustrum )5S, s Wl .cwzlw (var. horizontalis
sbolale 5 iy IS 5 er s G 5U (ovalifolium
el S, ol s sl Job b wlscs,
Ol Sl 5o b el b ablie s ol
axlse 250 olmle o bl Gl Bl o by ISl
58 sl e, » (Taheri Analojeh et al., 2016) ...l
Quercus ) Llsg /Sl bk dlan sbllg 5> S,
(Q. infectoria) 3L ls 5 (Q. libani) Jsss (brantii
2 it 5l s sl b Less 5 a8 ol olas 5
cdlas 5 cals 48 aw a s s i 5 58 ol
Moradi etal.,) 58 Jume |, byl S5das b
(2017

< %> s Biscogniauxia mediterranea C)b
S5 sl Sla bl e lal e Glsasol sl
2 S5 s el O 5 S a bl ol s
Sl D) ol bak b Se Sases
S o) Wl 1S T samze SV sl 55 50
ol Sl Slas S le 53 onaa (A, 5 &S5
Henriques et al., ) ol sus Joas wbas olsay
S5l S K bl iy s (2014
ol Gl Lok ol Jlpy 5 asl lasl ce s
B. Sl ool o, ol bl cpjinee ol
Mirabolfathy etal., ) sss oo o swxe Mediterranea
O i sles 5 (S i bl e s 256 ol (2011
Sl (San 5 035 Jos 5 (o l@ SIS Jgone 0
s 5 om sl sy b SaSas el
(Karami et al., 2017) s 52 ai, J= s oz s S s

PSR PR ST WK SRV K [ PV Y
S S bk Jis ol Jule GJB cdlab ansls
S bl &S £S5 o) crals s 5 el obu
s it LEss 8 slaslas, (2 ae o Al p
Connii® Sl g 5 O3 Slaie g Sesll Gus b 5,
2 2555 oS 5l (S s Sl bl S s eas
WO 9 U= 609 J}L 2? 33’\4.‘ ol 6\-°=J§~‘~°:

YaA

dodio
slolsh dea gas 25 5 bl s Jliss
0 aglsh ol B dmes 5 a8 Je s Slés S
G, b ewas oo dlaeds 5ol gl 058k HeaS o 2
A able olal s pesdle e e S sles ol
Shahbazi ) as walss anlse o1 4 Su sbay 53 5528
a3l Lol s sl s e &S et al., 2015
i Jolse 5l cov 5y DS st i sl
@ ol (S cush) sk ole 5 dess)
o) Sbeady pes 5 Sl (2lS sy
Ataei &) 3,50 ssmsa 1, Ui S 5 xss sl
w5 &S 5eaS bl ksl (Heidari, 2017
s Al L3 les § gk sl
o sba,S (Moradi et al., 2017) el . S5
o S b ol s i ol ol B
55 595 s 5 .(Sagheb Talebi et al., 2014) ass
Lol s (L a5 53 5l o iia) ) sl
Oak) Lok sy swny SU cow 81 s
a) s Ko b s smuy ol wlas § ) 5 (decline
S ) SYVsb ale (Ll bl b s s e
sl Bl st s K Ul o0 (03 K
sbolbir 5 JesSes gais onsa Bl b
Lgoles 5 H] W&y oS (olis 5 e ‘r\g@w}
.(Pourhashemi et al., 2017) ¢l [Le 55 s 5 5
5 e s S ams e ol apn Ay
5 Nsd 3l oS 4 by, @bl wilg e Jless S
Sede SLean §oams w1 oS S5 el Ses
G, dilie e LS, by Lo 9 ous alS
sl Dl (COp) (38 a¥ols ank w5, Lo b
Cs w yeblS e 5 (Boochani & Fazeli, 2011) .S
oy s (Glaz et al., 2004) ssi e e g
ol aS ol plas (Y- #) o) ,Sea 5 Taheri Analojeh
ole G\S 2 6;°L &= DaeslisS 05 5 Lléss S
Cupressus sempervirens ) ..., » (Pinus eldarica)



Y44

ol s (@U Lﬁ,\&,@- 5 o Jl i’j-:f AT (S
ori ol bes S e Sl was pakie Sl 5 Wl
Koy alie 26 ks 5 an b sl k5l es s
2l Joy sl CJI’ B sy eas OBl LSS ol
o s 6 So3lal 5 shian WAl ey 4 ol DulS
s M S8 (S s b A sy k) shetgn
5 ‘Upe.}'T ) @‘W‘&T el ws s (Gdsn
Sl Gl Ui s o g D e Sl gl s
SOl J30s 0 s ol e aBly as, S S al »
G N s St Jime S8aylT 4 el
sl 5l g Sase S s Dl S Ses
a4 oWl ae Jol e Sl 5o 5 4l » Cb Oyl
eSSl 53 sShe S S, s sl sl &) 50
sobiten b pes o) s Jaie oJKasle3l 4 328 sl
ke Ol s JelS 5 ba S, = ks 5 cpals
Jslos 5150255 5 3 st sle bl b b anes
Bad pF e 5 S ol s s s

L 3 bS, cele. (Manouchehri et al., 2016)
Lol 0file 5 ot (s_Sesll Imaged 15l 3 51 ealic
(rjfg\:ﬁ) s S laae el VGV
ale S b Sl e gesle a s saacasis
03 A e an (bos s a9 Job 5o ol paises A

.,\.wr\."u\)_ng.ujb\bf tjg"d\.hal.a

S o sleosdisn s S5 S el
Irigoyen (x5, b @ilae av)s A Jsbil s Jolos 3
bea b s &S lsime b (6ol (VAAY) o), an
KAl e (VAFA) AMON 29, b il d 55,8 5 JS
S TOIG SR PR I RV UM P PSS RE RPN
52 5 ead b mle O3l o ‘gs)j@—?- S Aol
) eslial (e 50 (6,15 3 Ksles am s —A+ slas
Lol olasl sl (Y- ) Kaa 5 Miliauskas x5,
Doy S el b YO T el s Sl

f")\'“‘:‘YA"\‘L’U\J"jM) ‘Sa/ Q\AJ’u &.\.CA.'J...J

olon 0l ol 5 e ol o s sloaasis
il Bk I

g, g olge
axdllas 5 50 aibie

G K 5l s 5o YAV Jle s Lmags ol
2 s o e Boa s kS Ve s bl
PRI £t VIR S N IR U G SRRVt
Hosseini, ) az olxil Jls ¥Y° F0" b Yye Y 5 e
Mol (VYAV B AYPF) Sowadd LI Ll (2016
Joiee (lonsol b ailate ool oDl Sty g pulitlpn
Fadee 00F/Y AL 5k oSike Gl Slen S
e YAO/O Lo gie) pliwcey Joad 5o 25l Aty Lol
o J53 Gresdhe Y/V Jae i) plasls 5o o) S 5 (o
o Fle ams W ossis s 4Vl oy 5Sile .S
YA/ 5 /N 0Sle b ocwia sle,s 5 sles Lol
I lasle 050 8 5 n o olsien o) Sale az
5 doyn Fo/0 1o ped Cusb, Sle mhas g
Slasas bl il 4l e Y/YA 5L e e 0l
g adlae 3500 aiie 50 Sas 0)50 O S 5 el
by ont ST slaciguayl Lealsl 51 a8 a8 e Job ol
sl Al 3) andlas 55 pe ailaie 35ls asls ole ge Ll
JJ@ Sleda o 815 50 Js ool & sazessl] bl
I 5l olen alpi 5 LT 4 ar 5 b gl o o] 5o &S
I O O R PP | I S TR W I
Nlod gy audis

5 )
oo bl bl gl s oy Gbaasie ) sl
i ol LS ¥ el 4 glos g andllas 5 5 aibate
o ) B S s s Sas Bl ol &y, oS
S 5 C S i Bl s (s e ) sl

sl 4l 2 )UT) AL sales bl e ol



e olem 5 S22 5 P53

» it sl b Sl gl 5 Sy -y mls
o 5 Bl s gl s Pl S0 Il
e ealaxa) Excel S5l 5 ) o8l g esls

SbE iy

S bl by ey sl sbols el
i ATV Il s ) gl ol c bl
s Lol PMpp glee ols sl chle o Sla
a by ey S Vo ool | S éf@.é}ﬁ
O P O N £ WL L R R P
St Se S Y GSike b olodl 4 sl clile
) JIK2) 59 e

51 sl b 5laes); w5l ol 5 (VaV-) Bergmeyer
cble as o Seslwl (VavY) Fahimi sHerzog =,
dsb 53 sy iS5l odlinal b (55 50 bisei s
3ol sy gimte a5 b il 5 L OY £
(5 055 08 i) B30 ol e (s 1 saclale
SIS s o Seslul ol (Bates etal., 1973) as acloe
Cele Kb s e el WS B )
sl s> a5l VIO 50 Jsb 5o kil ol (sl S
Lo S, w6 lyme (Khlifi et al., 2013) sz

Al omes (VAAY) o, 8aa 5 Zhishen 2y, 5l eolacel

Wosls Jdov say 50
sl b olhw M 5 obols 42 )
Qyj L besls g Jbo iz ai r\-?v" R )‘}‘(J"

VY.
3
N4, I
1%, ]
N
N0
. RO
3
3
39 .
2 )
N
2
A T
T T T

N N B

TS

B
o
ol

PO s 53 PRV Il il glasle gl L3 352 50 Sl 53 8 oSSl Y U

oo 5o oSl sl 5 assd (Js i (e
0 plwdl mlaw L3 YU w3l 5 as)s 48 Glabl
J-:.éﬁjl-g ) )\J&A LA\ ‘J.;.)ﬁ )‘J&M g_))L{U d‘)‘.) Lo

DR IR P P C T S TY CR R KPR L

Sl (gl fme Sl 5l

3}. éw sl o )L.f'ﬁ; S gy u~<JL~4

5 /YN G saele s o Jley s Wl s ys bk

5o /YF ol s e 53 s /XY 5o /Y0 sl sl e s < /XY
(Y JS2) 55 p Sk +/YF

by pls s jje sy Sbaasia bl 4 s

9315 50 ) (ol pd ged calite lbo s s aS sl las



Fooles YA A ol ) 5o ‘Sa/'. Sl e 40

DF’“‘“

als e DA

(13t sai sole 5o bk s, S s SLesn 8 Glame bzl £) (:&Kile —¥ IS
(i 1253 40 Glebl mhas 3 Jls fme SN sl & slize S )

S s ok rjf 2 r;a\“ OY/F) pym 2590
e 5 (20,3 FY/0) Jol o595 53 ol 51 ol e
SMis ep ity s (Aoss OF/N) pom syss Lo ol
5 (s p S dae paxlye/Y0) p o 0933 53 SlaSl
P S e st amly /YO) Ush esss o ol Llaie o S
Lo dsl osm0 53 VB 5l g (ols paised (cnis
o3l i s p S ke amly /0N Ll
S PV PO O O P P S
s JS b a Ly 8 lude cwls s pme sl (s
ol ol sl 5 Wl s sy gl
GL e IY e e ol s 4 sbay el
RVES ¢ WE PR U VOV USSR R X WRR VAR SRPRRVA
5 oSl 5l e opiman g /N 5 /A /00
S b/ 5 0P/ e Wl plis s s VLS
Dy /N s YY/N Sl ol 5l an ool gae
(FV/A 5V 2/9) s s oo assad 5 ol
AY o) 55 (Y277 5 WVF/0) e gl 5 ey

Sagne otman 5 e s Cute (Saeran ¥ Jsun
srets Sbaasia 5o 11 b pas by o
R AR I SR PR AS R

b Sy ) a Jbs S ol s p“-w ol o
olsebs dﬂ—-’ 5 YLK @.}T 5 A58 (JS s XS
0 A se 5 i Hlade azals Sl gme Ol as s 40
Soli aoys A0 el mhaw 3 Sl 5 Jle Gl
Sl SlaeSly il s dan By catls Sl e
Candy 5 ol blime 31 sl plas ool sme
CBe Sy Bl s Ll S e ol Wl
2 a5 5 a0, 0 pliebl mhu 5o pls s S
A3 lde Ll og Sbgme aons 44l de
WAsn M558 S S S b Jiy S A Jey XS
ol YL 5 slas) L;Lmr.w-;\ OlaeS) g5l Jos
AV Joas) szl g5l sme
sdd L Selnl ) basiie S0Le 4w lis
(Jid Hlade (ool paiges ke lae, s 5o a8 by ol
b SYBLS 5 sy a5l 5 sl sl s
o590 5 JB8 ke o eSS amaly Hls pae Ol va-’sv
5 (5 0os 08 2 p S NYV/O) (b paisei Ul
2 r;ul»-‘ /YY) ol pdiged pomm 093 53 o o
5595 53 M58 e op xS as saalia (5 055 05
2ol site s (5 0o 08 e Sk YY/F) Ul



s 0095 Job 3 sai s S o3Il s sbaaiie Guills 4 -\ Jods

- o Jolss
Ol oo BRI Slaeas) SlaeSt 3 BRPPH L Jus AT A 55 9,\S IS Js S b s, k8 a s, 8 Bt ~
./ans ./...\c»ﬁ:- /\ﬂ/?ns ?9./\45:»:% Y‘\/\?/?: Y“Y’\‘Y/O: YYO/Y”S ./.”‘,ns ./.”vns ./...Ylns '/""/\ ns %/Arivns Y u\*’)
Curdy
R N P VAV 1\ 0/A** R ZA s 472 & TR Ya/v" AR & R o /N E /e 0¥ YV /YS \
oD
x ol
S/NE e\ V/am g/ VAY /Y FE \F/oyS \YO/¥™ ofeees™ VARV VERR AR L A VAL | KW
e
/ey VAR ve \O/A YY/Y Yev/0 \-A/F NARERL! NARRY VAREA| AR fe4/f L
2
YY/Y AY/Y YY/Y v/$ \Y/¢ \Y/Y YA/Y YY/Y Y¥/0 Yf/Y Y¥/A \O/YYF

Slaime 2™ 10053 40 Ll g 0 Dlogte F 10053 44 pliabl e s ls gtae FF



G 003 Jsb 3 sad 6,551l ) slbaasie ugvl-:ﬂ auglio =Y Joax

3laees -
Pl 5
: el ST 5 ‘ . . . .
Units ) . EES an & Slia xS JSJas S b Uan)s ads, s = .‘
er mg Units per) slas
of mg of W (gmg)  (OMO - umig  @Mg)  @Mg)  ©@Mg) (@MY (9/Mg)
. (protein
(protein
VARL YFag.b Yy be YY/f0 YYV/gP Yy/A2 AN AV /002 o/eYY 2 V0Y/AR Jsloyss
«/+14b Y&YVQD OV/A O /0 \YA/$P Fo/ya AV oy a Yy a YYg/q @ £33 o)
/v 0P FiYyYe OF/\b ov/sa \§+/¥a ¥A/+4 2 /¥ +/+qa /e /rYFa YV a p o 0293
VARL YVYY)e bF/42 \ndiad VYF/0P Yo/A? VAN /AP /0P /oY VAR (.JL» Sy
s YV A2 £5/Ab FV/A 1#4/4a Yv/§a /Y¥a /)2 /52 /P YA \FF/av e BPOTRCIEI
/4 Y42 YOV Y/b2 FY/AL yy/fad aA/Pvd YV/YAP /Yy o/eYP o/ FP /ey YFO/42b ('JL“ S
Jsle)ss
VAR YYVIO/A? Ya/vve YY/foe VO7/0YP Y&/ ffab «/Y¥F WARL S /¥ Vav/ve sl &y
AARL YOAQ /72 IAVARE FA/ P AARVARL ¥./042 YARL AR o/ v/ ¥a Y FY/yab rju S
r).} 6)}.)
o/reeye Yeeee/b? OY/FVe OY/\pab \l4d Y4/v4e /02 WARE AAS v/ ¥a \Ye/ab Do &)
/YR Y0PV 04/7¥f2 FA/OFE \YY/0be Ya/0ve «/Y¥F «/+ Qb /o0 o/ Yab V¥ /0b rJL,J Sy
r}w 092
ARV YAAOA/H? FA/7OP OF/AY2 VAV/Y 2 \Ziats AL AR o/efR /e ¥a Ffab Do &)

e Ao 40 gl ck.u 9 b gme BVl sama gl ¢ gie s Soplane Gy



e Slem 5 593 8 A PS3)

g cbd S PRI WY S TR R RV IP I 25 Kt BN RPIT VWP .98 g{:-w»“ =¥ Jso

¥

2 3
o) .{0 —
A G 2 ;2 A 2, 2,
S A N T T T T S R
9. Val 2 ) 2 . 2 2 .
-~ ) N = = % ’.’5 %: }% - o
) 2
4, M
\ X3
\ /Y a Jss XS
\ /AN N0 b Jbs \S
\ '/RR' °/ﬂﬂ' 0/\/\ JSJ-Jijs
\ WAL AMEERYA & SAERVZ: ) SRR a5,
\ —/NY  AAA AL SRVAYY </\V oA n
\ Y YA /YD VAL SERVA L /¥ Jeb
\ I\ SRV, & SEEERYES SRRV, o YA SRV & SUNNESSYA I ERFPYE
\ VA SEREERYVA /- SERVAL SR RVA S /Y -/ 2 SRV N2 I KW
\ /N /YA VAL SR/ NEVAV SV SRS SRS S AL Slaes)
\ Y- JEEERVAN R/ YL L AV REYAY YA SR L S o S SYLS
5359 8 055
\ VARNEIESVA SERRVA d SRNEYA L ANNNRVERS BENRVAY NN VAS SR TVARE RNRVARY  NENE VAL BENELVAL gl [P SPRRc A W
S

aly 5o Sl 5 Slade Ll e Ll 855 chw
S sy 8l Sy ulisiasn, Sl 4 S, che
W, daws (JiSK S i 5 Culis o JSE e m
(Liuetal, 2012) s,ls Seus S 5 35 )5 ayly 5 b
29 S Sar Cp) oS0le & Sl sas e
b /AYY S s $basS 5l ey b 55 Sy e
Das &) cul &slie mye el 5 p 8 e V/VOY
2o W § s s e (ouimes (Prasad, 2012
5 /X0 /Y e Bl Gy Dl S, e

Ssigre e ™ 100,55 A0 pliabl a3 Sls gae 1005 A8 pliabl o 3l e *F

& 5 )

woda 5 Sae S5l Gl (Goae 5 S sdae
S PO TRV AR WP QECH P O KV PO =48
Slaiasy Joel bocwl s (B S nay
A mie o ol Cla ole WS 555000 Sl
53> (Taheri Analojeh et al, 2016) slou rLgd\ S
Oglize e 5 his 5 Ola Uy il sba S

33 Sk F gy e (S mas Lmlpl b el



f-0

ont BeSle anslie s (Szabados & Savouré, 2010)
Jlize Sl Solie agles o 585 sl 5 Wl s s
Sl 352y pas samaglil g0k (RRsn 2 ™~
soon 23 25 ol GBS s ke 5o Ll e
PRI COOT SR B VR WP S PO S PR COMONY
Le JLs 53 8 e oS e JBiay by plas ls sme s
Roushani .sse s Slaie Osler o &S 540 gaa
sbdlg s slkéss S 51 ey b (Y4VA) oL Ses 5 Nia
S o8 NS sassleans Bila 5 Sl bk
Jes A5 @ sy IS Sloime ol o SLEss Sl
Al Shad g S olde Gl 8l 5 as s 8 5 IS Ly b
035 31 s 2, sl s Slade 3 e Ul
Cod sy 5 Ja NS S sy ol 5l S s ol S
Taheri Analojeh et al., ) x5 o 513 ,Léss S sk
(2016

5 2555 Slaie a5 sy plad gt SRy Ko el
Slew s Wl olisss e 5 b aisal s)ss Jsb s S
» bl anan Seosba sl Lbme sl sl
OlS s saslie Hlas ol oy ol
Jos 3T G, sai,S plasa S s s
Ao bl a5y o L ol ol S e
s olS s (Salehi Eskandari & Kaviani, 2014)
o35l ade GLLS sslans) sls s udS Sl
G Al Jemd R e (8 OS5 pes s
Npd e ol Cueglie il Bl e 5 selas] sla
S OlS 5 s b (Ye40) o,Kas 5 Barbehenn
ol Dlaie a8 ws S 5,18 Qorubra S, s ssmse
el G5 e Bl a5l pae i Bl s OLS 5

o amlie 5 500 (53 S 4 ax s b g s
Lyl ,e 5 Sl bl &S s Ol omie sl tesn b
N RGN A ‘uwf\) 6\-’°J-<1’.' @Ml’ @K&iw

Fooles YA W ol 5l 500 s L.<~>/'. Olddss e 4,28

el eas IE me pesle s S ke o/0f
sbl cble . Sle s, .(Manouchehri et al., 2016)
WS ol oL i iRy 3 VWAV Jle b PMig &l
g s s 5 2o el 5 i ol s s ol clle
» bk S phe ol S Gy K3 e
ot oo Usad 5 3l e o slaels) sy eses Jsb
b /YN 55 s olime Ssli Ola 5 Wl slaal
ol op Sl S m e e le 5o 0 8 e +/YF
PR RPN I RGN g PR TP IPL RO QENC RPN
S 3 e 2l Gl sl Jléss B ol calas
Sbasnie Siws Joda ol 85 )l S o s
Ul Ll & sasne ol sasi el
o Al s gme e ite Sieer S bbb K,
Lo 885 53 A bl e b Sl 8 S
alie 55 o ) Ll il o iy ol s andlas
el LA, cpl &8 sls plas (Y Jsas) bl
WBle ol o YLK p%jﬂ 55 M 5 b pluss]
5 dss IS balh &, Lazals Sols g Dol Gy
A6 o T s & st oS a Jolye s
S (S 25 ke Jalse asle ame b2
Heuser & Zimmer, 2002; Saravana Kumar & ) s\, .
sLalb K, s JLsa .(Sarala Thambavani, 2012
B gt o8 5l L8y )8 e alS 5 e g8
So5 ool deS) amyn Cl (S ol ) g e anllS
i b s IS i 558 b5 Jbs IS a e ekl K,
Oy SRR 5 5o s ) A slad LS s s
Ciizn Sx S 55 550, 5 Jds IS s 2l 5
Dinisetal.,) cul sas L2l 8 256 Sl il cou
(2011
Sl C)M 3 Sl °-"-*-5r~12~ K olsea s

spie o e cov Ol Clr Jued o



e Slem 5 593 8 A PS3)

425p (In German).

- Boochani, M.H. and Fazeli, D., 2011. Environment
challenges and its consequences case study: Dust and
its impact in the west of Iran. Guideline of Political,
Defense and Security Policy Making, 2(3): 125-146
(In Persian).

- Das, S. and Prasad, P., 2012. Particulate matter capturing
ability of some plant species: Implication for
phytoremediation of particulate pollution around
Rourkela steel plant, Rourkela, India. Nature
Environment and Pollution Technology, 11(4): 657-
665.

- Dinis, L.T., Peixoto, F., Zhang, C., Martins, L., Costa, R.
and Gomes-Laranjo, J., 2011. Physiological and
biochemical changes in resistant and sensitive chestnut
(Castanea) plantlets after inoculation  with
Phytophthora ~ cinnamomi.  Physiological  and
Molecular plant Pathology, 75(4): 146-156.

- Glaz, B., Morris, D.R. and Daroub, S.H., 2004.
Sugarcane photosynthesis, transpiration, and stomatal
conductance due to flooding and water table. Crop
Science, 44(5): 1633-1641.

Henriques, J., Barrento, M.J., Bonifdcio, L., Gomes,
A.A., Lima, A. and Sousa, E., 2014. Factors affecting
the dispersion of Biscogniauxia mediterranea in
Portuguese cork oak stands. Silva Lusitana, 22(1): 83-
97.

Herzog, V. and Fahimi, H.D., 1973. A new sensitive
colorimetric assay for peroxidase using 3,3'-
diaminobenzidine as hydrogen donor. Analytical
Biochemistry, 55(2): 554-562.

Heuser, T. and Zimmer, W., 2002. Quantitative analysis
of phytopathogenic ascomycota on leaves of
pedunculate oaks (Quercus robur L.) by real-time
PCR. FEMS Microbiology Letters, 209(2): 295-299.

Hoseini, A., 2016. Effects of altitude on tree species
diversity in Hyanan oak forests of Ilam province.
Iranian Journal of Natural Ecosystems of Iran, 23(1):
1-8.

Irigoyen, J.J., Emerich, D.W. and Séanchez-Diaz, M.,
1992. Water stress induced changes in concentrations
of proline and total soluble sugars in nodulated alfalfa
(Medicago sativa) plants. Physiologia plantarum,
84(1): 55-60.

Karami, J., Kavosi, M.R. and Babanezhad, M., 2017.
Application of survival analysis methods to assess the
effects of individual characteristics, habitat and
environment on survival time of oak charcoal against
the charcoal disease. Iranian Journal of Forest and

f.5

b Ll Sssba o)l s 5 ol cala&
ol Bl sl s $8 ol o L slm) e SlEgs S
Sl dhwsa oS o (SUs laailie (ol
Olsea OWS 5 ool sl e sl e s s
2 n ol caslis S50 s dw..ﬂj..@ Ls\-ho\«\.»ﬁ‘gﬂ
SLSs NPl e aS e e il Sl
CL“ sy oWl L6 Sl bk r.J\.wL' sl ;o 550
sly las oetin sl tn gy laasl b kal,on iy o)
Jelos a0l Js ol 4 ol cusli 685 ol &S
&S s 4 g 6UJ§)L=~.¢-1 Jsaza sba, =B ol
oS bl s Ol s i 5y S 25 Ll s )
e 3 Hado has Dol S aug S )
a5l ~~\»’-'5@ Js olen o i 2l 50 ), oS u_;\,t;
oS sk o A6 5 o waes 00, Ll 4
S5 m i yolis 5l 558 e sl Bl e 5 o
2ol S osmes sy Sbaanie 5 e S 5

D9l gw) 2 @\5 sLsln cudyul Jalse

oolaiwld ygo 2olio

- Arnon, D.l, 1949. Copper enzymes in isolated
chloroplasts. Polyphenoloxidase in Beta vulgaris.
Plant Physiology, 24(1): 1-15.

- Ataei, H. and Heidari, M., 2017. Investigating the effect
of climate change and dust on respiratory diseases
(Case study: Ahvaz city). Journal of Environment and
Biotechnology Studies, 3(2): 1-10 (In Persian).

- Barbehenn, R., Cheek, S., Gasperut, A., Lister, E. and
Maben, R., 2005. Phenolic compounds in red oak and
sugar maple leaves have prooxidant activities in the
midgut fluids of Malacosoma disstria and Orgyia
leucostigma caterpillars. Journal of Chemical Ecology,
31(5): 969-988.

- Bates, L.S., Waldren, R.P. and Teare, 1.D., 1973. Rapid
determination of free proline for water-stress studies.
Plant and Soil, 39: 205-207.

- Bergmeyer, H.U., 1970. Methoden der enzymatischen
Analyse, Third Edition. Verlag Chemie, Weinheim,



- Szabados,

f.v

2018. Effect of simulated dust storm on some bio-
chemical features of Persian oak (Quercus brantii
Lindl.). Quarterly Journal of Environmental Erosion
Research, 8(1) 59-73 (In Persian).

- Sagheb Talebi, Kh., Sajedi, T. and Pourhashemi, M.,

2014. Forests of Iran: A Treasure from the Past, a
Hope for the Future. Springer, Dordrecht, 152p.

- Salehi Eskandari, B. and Kaviani, M., 2014. Comparison

of physiological and biochemical changes in healthy
trees and willow branches gall (Salix babylonica).
Journal of Plant Research (Iranian Journal of Biology),
27(5): 885-892 (In Persian).

- Saravana Kumar, R. and Sarala Thambavani, D., 2012.

Effect of cement dust deposition on physiological
behaviors of some selected plant species. International
Journal of Scientific and Technology Research, 1(9):
98-105.

- Shahbazi, T.,Saeeidi, M., Jalali Honarmand, S. and

Nosrati, E., 2015. Investigation of the effect of fine
dust on physiological characteristics and yield of
different wheat cultivars (Triticum sp.). Journal of
Plant Process and Function, 5(15): 195-203 (In
Persian).

L. and Savouré, A., 2010. Proline: a
multifunctional amino acid. Trends in Plant Science,
15(2): 89-97.

- Taheri Analojeh, A., Azimzadeh, H.R., Mosleh Arani,

A. and Sodaiezadeh, H., 2016. Investigating and
comparing short period impact of dust on
physiological characteristics of three species of Pinus
eldarica, Cupressus sempervirens, and Ligustrum
ovalifolium. Arabian Journal of Geosciences volume
9(4): 244.

- Thrall, P.H. and Burdon, J.J., 2000. Effect of resistance

variation in a natural plant host-pathogen
metapopulation on disease dynamics. Plant Pathology,
49(6): 767-773.

- Zhishen, J., Mengcheng, T. and Jianming, W., 1999. The

determination of flavonoid contents in mulberry and
their scavenging effects on superoxide radicals. Food
Chemistry, 64(4): 555-559.

¥ oled YA ale ol sio s (K liios als & u

Range Protection Research, 15(1): 53-66 (In Persian).
Khlifi, D., Sghaier, R.M., Amouri, S., Laouini, D.,
Hamdi, M. and Bouajila, J., 2013. Composition and
anti-oxidant, anti-cancer and anti-inflammatory
activities of Artemisia herba-alba, Ruta chalpensis L.
and Peganum harmala L. Food and Chemical
Toxicology, 55: 202-208.

Liu, L., Guan, D. and Peart, M.R., 2012. The
morphological structure of leaves and the dust-
retaining capability of afforested plants in urban
Guangzhou, South China. Environmental Science and
Pollution Research, 19(8): 3440-3449.

Liu, Z., Otto-Bliesner, B., Kutzbach, J., Li, L. and
Shields C., 2003. Coupled climate simulation of the
evolution of global monsnoons in the Holocene.
Journal of Climate, 16(15): 2472-2490.

Manouchehri, K., Shirvany, A., Attarod, P. and
Khodakarami, Y., 2016. Size and distribution of dust
particles deposited on leaves of Fraxinus rotundifolia,
Platanus orientalis, and Robinia pseudoacacia trees in
Paveh, west of Iran. Journal of Forest and Wood
Products (Iranian Journal of Natural Resources), 69(1):
41-49 (In Persian).

Miliauskas, G., Venskutonis, P.R. and van Beek, T.A,,

2004. Screening of radical scavenging activity of some
medicinal and aromatic plant extracts. Food
Chemistry, 85(2): 231-237.

Mirabolfathy, M., Groenewald, J.Z. and Crous, P.W.,

2011. The occurrence of charcoal disease caused by
Biscogniauxia mediterranea on chestnut-leaved oak
(Quercus castaneifolia) in the Golestan forests of Iran.
Plant Disease, 95(7): 876-876.

- Moradi, A., Taheri Abkenar, K., Afshar Mohammadian,

M. and Shabanian, N., 2017. Effects of dust on forest
tree health in Zagros oak forests. Environmental
Monitoring and Assessment, 189(11): 549.

- Pourhashemi, M., Jahanbazi Goujani, H., Hoseinzade, J.,

Bordbar, S.K., Iranmanesh, Y. and Khodakarami, Y.,
2017. The history of oak decline in Zagros forests.
Journal of Iran Nature, 2(1): 30-37 (In Persian).

- Roushani Nia, F., Naji, H.R., Bazgir, M. and Naderi, M.,



Iranian Journal of Forest and Poplar Research Vol. 28 No. 4, 2021 408

Evaluating the effects of dust and intensity of oak charcoal disease on biological
characteristics of Brant's oak (Quercus brantii Lindl.) in the Ilam Province, Iran

K. Manouchehri ', M.R. Kavosi 2, M. Pourhashemi 3 and M. Babanezhad *

1*- Corresponding author, Ph.D. Student of Silviculture and Forest Ecology, Faculty of Forest Science, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran. E-mail: manoochehri2011@ut.ac.ir

2- Associate Prof., Department of Silviculture and Forest Ecology, Faculty of Forest Sciences, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran

3- Associate Prof., Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension Organization
(AREEO), Tehran, Iran

4- Associate Prof., Department of Statistics, College of Sciences, Golestan University, Gorgan, Iran

Received: 24.11.2020 Accepted: 12.02.2021

Abstract

Forest decline is the interactive result of factors such as climate, in particular the occurrence of
drought and early frost, tree age, habitat quality, pests and diseases, and the phenomenon of dust.
The aim of this study was 1) to measure the amount of dust particles deposited on Brant’s oak
(Quercus brantii Lindl.) trees in a forest stand in llam province and 2) to survey the biological
characteristics of healthy trees and those hosting oak charcoal disease. Random sampling was
performed from different parts of the crown of each rootstock to measure biochemical traits, study
of antioxidant activity and enzymes and amount of dry dust deposition on the leaf. On the leaves,
samples were randomly drawn from different parts of the crown. The average dry deposited dust per
unit leaf area of oak during the three sampling periods ranged from 0.21 to 0.26 mg/cm?. No
significant difference was observed between healthy and diseased trees. The amount of chlorophyll
a, b, total and carotenoids in healthy and diseased trees were significantly different, with observed
0.3, 0.06, 0.1 and 0.14 mg/g fresh weight in healthy trees, as well as over 0.038, 0.05, 0.08 and 0.12
mg/g fresh weight in diseased trees, respectively. In addition, the amount of antioxidants and
catalase in healthy trees were 56.9 percent and 0.01 units per mg of protein, respectively, which
were significantly higher than the diseased trees showing 42.8 and 0.008 units per mg of protein.
The amount of phenol and flavonoids in diseased trees (169.9 and 47.8 mg/g fresh weight) was
more than healthy trees (114.5 and 36.6 mg/g fresh weight). This study concludes that Brant's oak
in the studied forest is very resistant to coal disease, added by its high ability to preserve and retain
dust particles.
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