Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

IF40 50l AV olead 0 di ¢ alS 3 5,18 5w

5 oS plard g 5 S5l S el i pelesS el S S5

Z 5 . #* .
S5 2l 5 Jxaleald ool) e 3l (530 (SUga S
O‘ﬁh‘}:{a)‘c‘_’lﬁ:)‘ éﬁ:u °t§‘:‘3|;‘4il-’u r}lﬁ eM‘b‘wu C..M‘) e};
YL/ 1l by b AFRE/ Y il s )

fodSr
o ool sl i gdes L 0L 0,8 53 Bdes g o3 LS by Jid 098 51 OWLS 4 4l glgd polae 51 258 usleys LS 5
dy3 8 oy » (Lactuca sativacy.siah00) yalS Jus olS (55 1 cpslesS sl S35 (2asss sl 55 59 me slads o3l opl 53 S5
by als 55 lpr e 51 Ay syl 2 Gad e e S Shee 0 B 085S ) oale il lacile Lol Ly
CiS Gl OIS 55 galS (glayds dmy Al e 53 35,5 s Lasg;.il.aﬂp\.\s Gl g B U ul o) 4o aBlo 5 4 4l
Slsleg Ll oS as; 5 dey 0t LT GRS e 05 55V ¥ gls Clle) sl S drly WS ga oS Jglous 5 0l 03l
Al o pals 5ok 5 Gl 3l 0L mls 3,505 sy 3as0 oS S g0 5 bt (S5 Pn5 Gl 4 S55 2 o sSe
it 3,5 5lge SIS 35 Gl i ke 05 e S clile 3 3l il 4wty SIS 218 oyl 5wzl IS ol S
P oo S S Sl ian 5 oS 4y 5 alpn pll K2ty 5 03y xdls SRaS GuoleS G o 4 bl 5 x4y A3,
S 3 3 GBS slagu 5l oy Culled el 48 85 S jppe Jidg IS ilg b 53 (6ol gan S g Bl Sl gan 28l 55 alpa
3wl SalS GleS Jled M s IS (s e ol @l (2alS 3Ty Sl Sl 5T eny cllad s Rl st b
LA 3l a4 K, VSWJLQJJ.L]_}‘ ar Bl Sy 4y alsa r|.13| Sty 58, S s s BB Ol juss
oS climnd gy 9 S5l g5 e slaacar 5l bS] S5 0S5 (S Ol JS (65w Olsie 4 pdp ks K05
o 9 K25 o G SO 4 d (S B ol a8 (25 45 15 gl ol ey e g a0l )3l ot 1508

sl

‘j‘)‘,.;)_;\g.“ ‘WT;:‘CJ:'.)[‘JS .6-;\:15 SladS

odd My 40 glactule |l 5 (Allelochemicals) tdadie

tJ\J,.la\ Qu[’.‘s;’.u W};)J.Jajé.)wjbf aL;f&.la.w)S uLﬁsj_,‘ G 4 °~>f~5/ ))L & wa:bu "‘"_}‘ a)'jja‘

5 b o o i b reb laolSans s 53
<ls 5 .(Sampietro et al., 2009) Jule o lgs 5 e3ls
olals s be.a LS 55l Gles xS s (e AL S

coslw 6La.léyb“jﬁ J.:d w}ﬁw Br) uL..:SJJ U'l\ Jw;:b&

s 5l oS 5 opl 8t sl sl Loy ol S5
Sda el old e S Sses bt (55
L ol ps e cxle g s oloaey Sldlas
ol S5 LS 5 sl e (Bio herbicides) b Liw

1S3 S gy 5L 0 s 0k 3 TEZAVI6IA@QMail.COM


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

Y40 JL“\VUM‘OAL?‘U&\._.?:;J[S‘,.\;JJ.& \4Y

S eV s esls S LA Y g s s s s S
Pl g ekt w, G A Gl eld ag slad e
oo s 4 p3Y0 Glas oS LSO 5 4 by
sl s cdl Sha p‘Y A5 S Jlasl g el ol
S0 5 dalios S sl s 5,00 pslesS eole 3l ks
S L s alysy en) Al slasd Soled ds b S L s
Sl S8 Ao (e pl OLL 3 .28 S el wnis
23 g by ab azddle 5 axaly; Job 5 sl oy
S5l (6 e 1S bl esleal Lo n S b a
A

dals 05 S slacan; 4ls 10lS Slas 5 gl B8 s
A o S ST v lachls L osld LS
s ol B3 S oy sl OIS 055 @ eosle S
oy LoAd, SBUL s s 5 ed Jame sy
ar Yoslosy Colw A SGOU oy 5 el iy,
oals Wiy G YY Sl & don Arvcush) 5 e sedes
doys b Al s e Jgloee Lodals 05,8 OlalS i
YoV sl Ao b S b le glaes S OlaLS
A e e olae w4 wlss ool 1 e S5 S
Ao 4 Odews B OLLS s S solel OIS a6l
o 3 0B o3l Ay (hass opl 53 5aTY) (S s
LE 3l

S iy g e il S8y 5 050 65 o3l
W a0 g S i 2l pll 5 055 lS il
s Vegles 5 051 Js s 5 alas slacsly 053
malyy LAE iy s S Cell VY Ol 4 s
J;oﬂ,,::m;j\w)u@ua;p}gou@ﬁdu
0505 53 O St Sl dm 50 St 05 5 A e 4
35 (S5l 0l

als 35 AS e 2 Jd g IS uilun 58 5 (5 gma S
o by bl sles glaes S5 dals o 5 slacn
ol S5 o e i 5l e s IS olSius L (SPAD)

ilensl i Gl 88 Sose S kil

s S g5 Aol Sl s i Sls b gle0 SN
o3l CoHg0z plond Jso b L opslesS oS gl o (g
Taizand ) Ll o g5 5L, b GO sSY 5l gae o 5
5 ol Ol 0,0 OalS s S 5 ol L(Zeiger, 2002
s o) 5 (Razavi, 2011) syl 555 Sl 4 by
38 5 diy Gy g osbian Ll sleS &S esls 0L
@ils s S BUG st b Ogmman SWLS
Lupini et Reigosa et al., 1999; Lupini et al., 2013) ..l
L3S cile Wy (gl el S5 oily 035,40 .(al., 2010;
e Dllmds 5 S ds 2B s S P 3
LG a8 13 ar s 5,0 sl SGBL1 (550538 s Ll
S5 siosliS s albeed ey 5 LIS e Gl
.(Sampietro et al., 2009) 5 S (¢ .S o s RICYCI
oS &S sals olS L sles 5B IS 5 sl ragsn ) s
bt D el S5 Glaiasn 53 e 5 el
oS ol Gl o 5 0l ey (Inderjit et al., 1999)
S5 e IS s Glerdsn (SSdnne B

S o B o p 2ose 555

La g, 5l
)y sl astls o) pon b olesS g Sl s
Sl olesS sesle il slackile bl
S5k b LB s 5 LSS s (el (3) 588 olS
S5 poleS oS 5288 5 Gl e Bl
Sl (Sl (s P 5 ) oV LeS
Yoo Ve e Vgl s oele ol Jpbe S
B33P L ke O 53 008 b e o 0 55 S
O Sl eslanad b dale gl L s ag Ostal o kb tix
L olady bl s bl Opul ol b (g5l i
ol Jshe LS alB0 Dide 4 o 53 K e IS sn
B U e sla s 5o shie Of b piaes 5l ey s
(s a3V V) o 3 SIS 51 s S S il o

IR 55wl G ng odd Oy aadV ol 4


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

OLar 5 03l) ) D38 acloe IS 555 0 8 o
(YA

SIS A e 5 5l sl ens Sl i
obas i) e /b 5 PHET L Aoy S edd g de
g 4380l s el S Sde 4 e
SSly B Sl p e 5 SIS Sl i (55
5 s Bl Aot el Sauly IS g5 2 et /801 4
o el ey Sl A S el YA s Ol
U 05 e o3l s edd b Gl J g S
COYM OSes 5 0ol ) L3S asle S

Sl Gl gl GV eyl e
|t g Ol g Aoy &5 5081 O 51 VB 5T o g
V0 L 65mSl O 2 Jo /Y S 658 plb s eslinad
55 PH=6.5 gl &5 Nge Lo v/00 Sland 3L 1) o
ol ol sbas A e Y e 5 w28 b
&l 5 L3 ol opl led) S Gl s pes
2> Aoty oo Dl Sk e (285 250
2l ey Sl s 8 ol el e e b
oS 5 4l 53 et b Sl Jpe Ses
C(OYAM OSes 5 osly ) L3 S aile IS 55

sobas 51 md e /) 1S Jgowe g Sl
o g 0dd bglse 3, sl e 1 e i b 555
S5 o3l gl 040 mae Jsb s 1) Jols sl
el o b el e 5 3yl e by 3 S
Gl Dol g @lpdd ale iy, Bl (o8
A e Ve s el 0 S e Ve sl
@V /e gl bl (Bsh Jsloe )5 ad e ke O
oS ad A Ghe n oS e YO 5 /T e
Some e bk a5l ) e ) e
islesl (slas L3 aids V0 e 4y 5 byl 58l
53 g by il olas b O Qo g A3 (1A
R T R SS o3Il e gl 040 b
.(Bradford, 1976) =i S | 3 eslatul 5 4

L,y dils alsn pllil 28 8 515 a@BoYe Sl ey Loy IS
Seroshs oas o gate glao S by 4 SO
sy o b S 5 Se3ll Sy e Jous 51 PEA
olassld) © FM (S Sle,s) Foo Ll bl
Ul s plaiys L) FVFM 5 (i
.(Ibaraki and Murakami, 2006) s

B s olS S tlam sl b Sl 5 gl s
5 ey OF 5 mle O3l e w0l a3l 513 o Osla
ONen Sl e S ) e A e S A 3 A 6
A e Su s G e 0 Slasis S & el
Jls s dobol 5 eds WLl Of & Ve /N lind L
Satiile bug baosds S LA ol I3 & ples
@ o gmedas a3 b Gles 3 Vg e bl
Jels sl sk, 5 Ludiss mle 4ids V0 Sk
Al Lo 5o s edd e Ll gl s S
Bgad ol 51l S e e S e 450
S el oS i sl S OlF s b
o) 35 skl s BT Ele g8 oSl sl
OYM O San 50305

JENI IR S VWi PCHTISY T g JFON P PR
of ) he/Vs pH=VO L Ve v/r0clins L
PR Y IRC W SC O R U N R WIVA PR WR S W]
s 2l ke ) G 238 bilis i s s Ve
Jsb sl Sl ol 5 ead wlsl O & e 5l
I3 IS W [PL N JC o TP %
O S e 03 4l 2 el JodS (Sl e s Jpe S
COYAM O 5 03l ) L3S dilms IS

ENRR TSN U P P TP P PR
A ke Y 5 pH=VA L Yaevolis L
G a epl eslas gz et /Y 5 Naer /oY S,
5ok wlsl agdi ax b glos s bl J S
o5 Sollad S O e JUEY Y e Jsb s odr Dl

SRRV RSERPN -y P Py NP SNE PV SVRIUSUE S rﬂ)j


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

Y40 JL“\VUM‘OAL?‘U&\._.?:;J[S‘,.\;JJ.& \4¢

A3 S 6 p S ol Vot a4 K ke S eslina L
chle LR-You T wlesS ol J5 el Ky Jsloes
Aol Sl Il sl p Ky e 5 Aos )
.(Schagger and Von Jagow, 1987)s 5. Jaie <l 5 JLwdS

sl wsms DNA gl sl s o DNA gl sl
o bsles Sl plS a5 Aald 05 S OllS wiy) 4 b
olital b s mle 03558 ol o Osle 2 Bl b
CTAB SDS Tris ;I a5 gl A Jsl=s 3l
S 0 A9AS 5 dgd 3 elizad b il olse s 3 o sl
S il S de (T S5B) as) Jabee 5 el el
Jbl S SIDNA sy g o3 S eslizad DNA s
et IV SISl eslid U ol gy 5 A3 S eslicd
22 ok ] 5l DNA L3S J=TE 3L 53 e 5043 S
Lilosp sl b ysSde J5 5 ain 8 55585 xS 50,87 5
.(Sambrook and Russell, 2001) L& s 3La s

Sk b B s el ol oo 5 40
bl Slles S 5 A8 bl ST 0L ol uls
Jol slaosls 035 s sms 5 SPSS 1351 5 31 sslinal
S L3S g b S Wbl 0sesT Sl eslial
Ao s gy dlasl a3 SSls O3l Sl b Sile g lis
Al eslaal

:@L\J

Sl el olesS S 5 oS sl Ol sl ety S
2285 s a4 l s 8 alS ol s S5aler ls e
Aoys OV L ol S ) Joa s o 85 ,Sen Ve 2hale
Voo cllE s 5 e alr beld e S 4 ced sl
o3 S5l JoS sk a5l A e eSS
chle s oS Jlad Cod am dle WS mens L]
O S e A e eSS Ve S
el a2l s pme ialS dald oy S 4 Cnd Loy £0/Y
S P R N S S =2
Ced L2 33 OVUVY OV/YE AV s 5w pslesS 2

gl Sl 0885 5N Sl s s 5 o las gl
Oled 05 S 53 a3l 5 dals 65 S 5 us/ﬁ 4 gad <=J§ /v
e Y 5 sl ol o lad i O 4 5 esls 13 Osla )5
8535 S 0 B &gad 5 0kt Sl 8 gl sl L
035 4 s ged e A ol sS Osla 0550 O 505 5
0 S o3 sl Saad Sl b5 el Jite o ps S
BEYIRC WPTICEN | FLIR VIPVIRSURVIR WP E TR ST PRSI RN
2 Vg S Lol Jols slids) e 3 S
oald) 5 e ddisd ule 4835 V0 Dde 4 4 b gles
2linal 3550 35555 50 s ool sl alm o 31 ol
2555

—oF A G m o ofan A Bl Al Gl
Voo Lo pH=Ve b Ve e 0 Sl ISl
J5b1IlS o 2ds S WY 5 Ve K NGEDTA 25 s
A ke Ao ol e ki OT L byl s /0t
wis dim U Jowy 50 Olge b AL ouldd el
35 SIS

SDS-PAGE 3 & 305 (g3l 03bel (g1 135599 2 by
blse 255 oolas e Sl 5 W Bl S
Cow B esls 13 agr OTs aids Vo Do 4 e
il s JalS oS Ll osle 31 ol LaSs y Jal 5 ol
e Sl ey S (S S L s 5 e
YL J5 5 GaSlaz) ol J5 slad shos oJ) glated B
S g A3 0 Ve Sl L Cs S w (S WS e)
5edd Juate 5,505 580 S @ oS L b gladis G
23S BL Sl b L1 B SOE 3l 5 Y O3l
5 Sl Ulse w558 5 8 sl o e LS
J5 slacsals 053 4 ALS sl sslel glad yod (oean
0Lz 5 WV 5y b sy Sl 55 ds L YL
J5 sl 4 Sl Ky 0oy b5 s 5T el e YY
J5 ¢ile = 31 s (Mostafaie, 2003) sl aslsl ool
O3 S L ol 5 el Ky Jes ol I3 VL

J5 e 3 00 plnil Coll ¥ s 4 (5l S5 Jshome


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

30 -
o 251 .
3
"'T 20 n =
3
5 15 4 }
ﬁv
5 10
EX
k=) 5 i
0 T T T T 1
0 1 10 100 1000

A 0 S S e ol sS e

(e Sle) Jsb
[

th W th = h
1 1 1 1 ]

.«;.‘:‘-«:.S'L,-
PE )

o
th
1

2J

=
-
1 1

(=]

o
I
‘II

A 0 S8 K e e L

iI
100

2 —
1.8
1.6
1.4
12

1 -
0.8 1
0.6 1
0.4 1
02 4

| |
—i

(S 5 0is

b

I c '
ol plsl

0 [
0

2 10

A 0 S8 K e e L

. .\Auo‘jjfbh.iun):w)bfajméuQHPJWEtwd‘}hr‘&‘)@)&.&’-‘,jo)}—"Jg.:v

el Ao yd gy i o 3 oSS O ga3T el 1 Sl e LIS pe adis OLES O g 58 53 4lie Gy >

Sl G5 9 VAN S VN0 oS A olse ol S
Al el oy 8 4 Sl Aol N 5 Y Ay
s d=l5 e  olS b5 IS lie (Y ISE) ol 4l
A e 2 eSSV 5 Y s b e 5 (SPAD)
S Sl andls JalS Ao ps EVY 5 0/0 LS S ke S
A e eSS e Dl e Sl bl sl
ool B op5e 0 (7 K8 Aslie Sl pme leS
slaedsd oD s 5 JB5 S anS 5wty
Nopme solel B3 5l eal oty (slaesls I a8
23 g s e slesS Sl e ol 4 s
paia Sos Gl s K als oS s IS il s

kgl.hﬁ,.ja.\& BE) (\Ji&) Juh.:da QLS,.» u,:..hts Jals 5_5;4.3
Ay sl jlee Col oS sk o sle s oS 5 SV
46#1@%@@&3;#)3Q.CM‘0MQ))J)}S.lﬁ
s obssl ilesl aslsl gl 4
ﬁ}hgag&\ﬁﬁx\}w)p%_}jd)}ww
Gl azils Sls gme ialS ol ols chile U s
A e oSSl Ve 5 Y el sk
EY/ON 5 YAOV 5 5w adoyy 5 Ohs sl o S & S

O3 oromen ol azils JalSuals o3 S 4 Cund Aoy


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

Y40 Jlo \V a‘)wﬁo..u?gwg:;‘)ls‘,&T)j AR

3 - a

2.5
A 1.5 A
3 o1
0.5 -
0 -

0 10

05 e A S e e e leyS Cale

Jald c‘,;L‘.a.\...lLL): u.:)lﬁjf)‘ CJ‘,U:A ‘stﬂ)wﬁ:ij&:"ﬁ(SPAD)wJ’JJw}J _,AlSelth:{,f\s)U.zA Q‘ﬁ—vﬂ

N S o Jlez| c]a.ﬂ 2 oSSl RS ool 1ol gre M e ains OLAS O gt ja )3 il Uy

)

0.08 -
0.07
0.06
0.05
0.04
0.03
0.02
0.01

b

¢33 odlnd
205 e 45U 5 dses

[]
“Sz

—

Bl 2 o 0 50,80+ eolayS
B A ke eSS Ve plesS

(.-

SYGIS Sy,

SHSY fa L sls) s el pS)

oS c 81 =T la o5

ol 09,8 b aalin 3 o lesS Hles c..aj‘,AlSol:fd..uﬂc..:Jbéo|xﬁ—iJ£&

el Aoy gy Jlail o 3 oSS O a3 ull 1 Sl e LIS pe odis OLES O gt 58 53 alie Gy >

(0 J5)

Lol amlie 5 olS (slass n S5 5U1 S
o2t Sl (8 S S 5l 0L s pe e SOL
S b o S TV YO (s S0 se 055 el
213 0L S8 pl 358 s 3 olesS Sles il o
033 Llul &5 Ll 5l ae sbesS Slas Cow oS
5 andls WS Rals Wls osdls kS TSl YL S e
LA ek Sled olesS cBle LIS L Al
ORI

oLS DNA s 6 50 men ol S e &8 3l 0L il
it dals dles bayles 3 ol aill s Cow

(VY S8) ol sdalie LB 55581 J5 s b

VB 5 5l e L ol 6uﬁ;hjﬂ,¢gwu
53wl Gl gme il ol S s o salS oS s
Cos JeSly Sl Sl T e Sl S ose
(8 K5) s o OLiS malS o be S jles
5 aed JS g n M Al patie S Gees 4
o3 e Al sl s ke 5IBIL LS olss el
sl bl s a5k cl wils dald o5 8 4 s
A S S ) 5T ks o S s
05,5 @ Cad ooy YULY 5 YWV Co 5 4 pobesS
05 S d S X s YE/N S YIVY C 5w aday o 5 Jals
A e o85S s ChlE el il sl dals

&M.«.:J)‘.)L;M ML.:: @ CM..J Q\J:.::j 4...\4“) L JJLAJS


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

JS ':-Jl).; )IJ.E.&
}g E
(=
(]
1

Bl sl plu

0

-

10
A shes e p 5 Sen o slesS S

AL 05 8 4 i o )lesS slad i oS alsm lil 5 ks i Ol a5 -0 IS

N S o Jlez| c]a.ﬂ 2 oSSl RS ool 1ol gre M ke ains OLAS O gt ja )3 b Uy

Yles s

N -
"-

PS5 608 adl i e 08 K Vs Y GBI b e sS les o alS oS glagetss 558, (68 -1 S

5 s S 0y S 03,8 e a8 oS s s
ol sl by nl s oS IS s 5 (908 Ol
Loobsle o cpolesS o 36 51 3l Wlg e L,
Taiz and Zaiger, ) 1L olS (5 50 6‘-%—:)31 s Shes
S 53 bl sy Gl L als Sos b 1 .(2002
g Sl Sl e b sl v oS S 55 Sl
s b 3 s Sl S0 ] S5 S5 S AL g5
il Jos Sl (Sas 5 e 5|
ol b« Foly 53 oS sl ol odal Conds =l

)\ ‘5){"""6ufjjv;-f' C,\._:.H;d ;f:‘ibﬁ‘ ‘al.:f(..:&wcwli

Llad 8 13 ealizal 3550 Sl Ol s @
o
Clitte ol S5 b pw gdix SlaS 0sSU
S 45l slacd sl ey S pl il sl gl ulesS
RV 05,5 35 Lgd e e VT L el el
ot S 0L ey s W 5 wdls I3 sl Jud
J 'L (Taiz and Zaiger, 2002; Razavi, 2011) . 5.
ol S35 i GlllS sile posar 53 aS Slallls
el 0 &1 Il w0 b LS 5 gl

o3bw &S polesS S 5 aS AL pasie ek cal o
S s A e e bl S 0 S S S S


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

Y40 Jlo \V aJL\.:I‘O..\.\e-gu.h\efajs‘)ls‘,..\LJ) ARYA

Jals 2mg/ml

10 mg/ml

SVt oY b Ll il @ ped Cenly 4 o Sl et o galS Sl ekt 2l 5aud DNA o jle s 8-V IS

gl Aol 3l skl s s b= cnl L (Reigosa, 2006
A oS s plesS Sl &S sl Ol U5 s, 2 DNA
sl S5 4wl p S Gl 5 0T O ankd andsd 4 e
© bye slakil oo 3081 U5 oy s 23S 5 ke
g b dl e e 5 dald el alis Hlad ladd gel
Sl gladshe 53 03,28 b @ il S LS5 Sl 4
sl 1) DNA axlsd anlss 5 Jobo el 55wl S o
S 3500 (§Sax 015 o (Chung et al., 2007) 5,5 .
el o glize SlS AL slad sk 55 oS 5 ol 5, Shas
laiS Cale 3l eslinal as, o by ol ans s s
S sbadle js Cuslie sbal Col G b Sl e s
s s G S 4 e Sos b 5l e
03 el 85 SLS 5w s sl Sl els S e
235 ehe g 3pse Wl U e )y 5 OLALS
Lo b pla i3S Cile b))l Clids cpl olg Gas .ol

(IS S S e
LS eolesS b S Ll e IS (508 st Olge
i b S 5 5 S s ol 53 45 S
b 238 0 alerdsm S3dpmbd o5 sbamal

b g e
2 el gl ke SVEE 5 Slest 8 e
sdalie 53 Sis 5 (Gosd ahor 31 s e sla i
ol 2 sl g 55 5e ul (Taiz and Zaiger, 2002) 5 5 s
S 5 ) 5 b ol el el S el &
ol bl g e b i ks i Bl S
S (oS ol S5 S 5 51 36 i Jbis 4
Sl & as stalie jleg S oS Jds IS b5l s
(Ibaraki and s & sba i O 5 &S Conl aSC -l
sblis o s Jl el S5 gla i Murakami, 2006)
el S0 LS K 5s eyl UM 5 s
OYAY OLer 5 (835 ,) ol 0l stalics

Sl Sl il el ol 0l mls s b
s 6 pbesS b oedd e oy 5 OLLS s st
s il S Anse 0L 35 EAlS Al Bl )
S S AL e ) s M e
W1 by S0 pb 08 a2 pals olS 53 slesS
3 G 3 e Sos Gla e Sl 2135 e sy 5 02,
258 o Do ST B L

LS sle Sl K A e 0L sl ey
SWI 5 DNA 03 S ankd ankad ol S5 LS 5 (63 Shas

et al, ) C,...u‘ d&l.:g LSLAJ}L.& L ol LSJ'.’.) Mbj_v KJ.A


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

Comed 5 eS| b L5 VB e 35 e slag 5T 3 Gz e S Je s S S Glagal 4
S gad oyl oLS Slarti s s 3 &S 5 S S ol 4 Olg e Lacwb ol e 5l calls b8
u;'-_).g &:A:JL:‘.B ulq”\_).e\ ceg&:})ﬁoj) cJ:.éjJ,lS Q\J:,a

9 .,L.iv) ‘Lﬁ") 43“5;.- B Qj))kf —(—) WTﬁJ g_MSJJ )‘ Lf;'b &J Q\J:\(\Y"W) - cL;t.l:JaJ B ceb\)' Oy c.r.u» 46}@)
XETY ) OlS 25 i . 9alS oS s e 5T 2 el

L@_;ﬁf\;)ﬂ: Q‘ﬁfﬁ)hj}f&é%}“] C)L:SJS Q\Jf‘ =R (\Y‘/\/\) .chﬂjftcbb v.:L>=L_‘ ‘tﬂ_;*‘*-‘)kts c.r cobbd:.w;-
ARAS SR (Ul JE P TP E R R R NS IO PO PRCTR WPV

Bradford, M. (1976) A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the
principle of protein-dye binding. Analytical Biochemistry 72: 248-254.

Chung, J. Y., Hung, Y. E., Lu, H. F., Ho, H. C,, Yang, J. S, Li, T. M., Chang, N. W. and Chung, J. G. (2007) Coumarin
induced cell cycle arrest and apoptosis in human cervices cancer Hela cells through a mithchondria and caspase 3
dependent mechanisms and NF-KB down regulated. In Vivo 21: 1003-1010.

Ibaraki, Y. and Murakami, J. (2006) Distribution of chlorophyll fluorescence parameter Fv/Fm within individual plants
under various stress conditions. Paper presented at the XXVII International Horticultural Congress-IHC2006:
International Symposium on Advances in Environmental Control, Automation 761.

Inderjit, Dakshini, K. M. M. and Foy, C. L. (1999) Principles and Practices in Plant Ecology: Allochemical Interactions.
CRC Press. Boca Raton.

Lupini, A., Araniti, F., Sunseri, F. and Abenavoli, M. (2013) Gravitropic response induced by coumarin: Evidences of
ROS distribution involvement. Plant Signaling and Behavior 8: 23156.

Lupini, A., Sorgona, A., Miller, A. J and Abenavoli, M. R. (2010) Short-term effects of coumarin along the maize
primary root axis. Plant Signaling and Behavior 5: 1395-1400.

Mostafaie, A. (2003). Theoretical and practical guide Protein Electrophoresis in Gel. Yadavaran Press, Tehran.

Razavi, S. M. (2011). Plant coumarins as allelopathic agents. Inernational Journal of Biological Chemistry 5, 86-90 .

Reigosa, M. J., Pedrol, N. and Gonzalez, L. (2006) Allelopathy, a Physiological Process with Ecological Implications.
Springer, Dordrecht. PP. 637 -639.

Reigosa, M. J., Souto, X. C. and Gonz, L. (1999) Effect of phenolic compounds on the germination of six weeds
species. Plant Growth Regulation 28: 88-93.

Sambrook, J. and Russell, D.W. (2001) Molecular cloning, a laboratory manual. CSHL press, Newyork.

Sampietro, D. A, Catalan, A.N. and Vattuone, M. A. (2009) Isolation, identification and characterization of
allelochemicals/natural products. CRC Press. London.

Schagger, H. and Vonj agow, G. (1987) Tricine-sodium dodecyl sulfate-polyacrylamidegel electrophoresis for the
separation of proteins in the range from 1 to 100 kDa. Analytical Biochemistry, 166: 368-379.

Taiz, L. and Zeiger, E. (2002) Plant Physiology. Sinauer Publication, Sunderland.


https://jispp.iut.ac.ir/article-1-439-fa.html

Downloaded from jispp.iut.ac.ir at 8:13 IRST on Saturday October 23rd 2021

1¥40 Jlu IV o5le @ s LS 5 5,18 o il Yoo

Allochemical effects of coumarin on some physiological and biochemical
parameters of lettuce
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Abstract:

Coumarins are regarded as a class of plant secondary metabolites of phenyl propanoid group distributed in Apiaceae
family. Cocumarin is the simplest compound in this family. In the present work, allelopathic potentiality of
coumarin on Lactuca sativa cv.siahoo from physiological and biochemical aspects, was investigated. At first stage,
the effects of different concentration of the compound on some growth parameters of the plant such as seed
germination, radicle and gemmule growth were studied. After determination of the compound optimal
concentration, the germinated seeds of lettuce were cultured in peat contained pots and then were watered with
Hoagland nutrition solution enriched with 2 and 10 pg/mL of coumarin. After plant growth, the effects of coumarin
on some physiological and biochemical parameters were evaluated. Our results showed that lettuce seed germination
was reduced by coumarin in a dose dependent manner. At the concentration of 1mg/mL the germination was
inhibited entirely. Radicle and gemmule growth, fresh and dry weight of roots and aerial parts of treated plants and
SPAD chlorophyll was significantly reduced by coumarin treating. However, no significant difference was recorded
in chlorophyll florescence between control and coumarin treated plants. The specific activity of some antioxidant
enzymes like catalase, protease and poly phenol oxidase was increased in treated plants compared to the control,
however, the activity of ascorbate peroxidase was decreased. Total protein decreased and quantitative and
qualitative changes in electrophoretic pattern of aerial parts proteins were observed in treated group than control. It
was concluded that coumarin as an allochemical afected lettuce of different physiological and biochemical aspects.
The plant response to the stress as allochemical stress was similar to some abiotic stress such as drought or salinity.
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