[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

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

(Coriandrum sativum L.) ;228 olS 552508 glajuly
S 3| o Il 1 43 (TRIA) J 5l ST 5 5 4

Y ote \ A L)
S ke i 9 il a5 Caal S Jsm ¢ r,g Sl rl.gj‘
‘g;"i‘"" f}\.&‘, 4\:34.‘:..’\41 65,!,&:} rjlr« ol{.:..h‘,}i 3 ;h-"'*‘_ r}lﬁ RGNS ‘35,; Gulﬂ_)sf.ﬁla ..\:4..:- al{.:u“b cr}\.& LA ‘wl;.: Can ) oJJ;\
Olo S ad il (6558 5 o oSS S oKsls
OYALN /0 1 alg By gyl AYAE/ VY0 sl ys fu )

ToSor
A sy sskie 4l Sgp g sla Sl ol S S 55 S il LS Ul eliS ‘..:.\aJ S (TRIA) J s Sl 5
T B 55 Jo g el S el ol gy 58 oS (K5 nss glapatls (Fn n TRIA Jleg ) Sl SiiSen
5 il gl 5 (Vang Sen Yo 9 V0 0 ) TRIA Cile glaclale Jals (b3l gla) g8 . ol 1SS aw by (Jaluas SulS
O gpldanS1 5 3 e (2l ¢ (H202) 035 5hddenS 1y 3 e poos ol Syl Jlass 30 (GYgn Ko Yoo 5100) ST 51 30
Jibs S (slgmn (288 g 5lanST s Sl Sl STy JSLIS GBI (slaes 5T dlad (1581 5 Jpbe sladd (g1 (2l daked
A sy piznan 031> (A |y ked O el 5 0595 heb oS3 Oljen SitnnsT L TRIA lojan slass A3 olS S 00 JS sb @
ST BT gla 3T s 253l 5 S b @ g IS Olee Sl sme (Ral3dl 43 45 Jlmys L3 OaLS 53 Jglon sl 5 sy O e
3 ol Sl 5K 8 o il 53 5228 oS CBliz 53 TRIA g SEE odind OLES gl cnl 45 A3 e olS S 53

A3l SlaeST ST slag 3T 035 Jlab 3 b

5SSy o J 55 5165 1 gulS (slaaly

& Ghane i Sl ‘;;}ﬂv;\ 33 S o S 3l
Ol pl 5t dblis 5s Jy Aibs bl 3,5 s gla, 48
Sl 0l Ji)\‘}f aJ..'qj}” Q’l\ @ uT 5 Sk g}f))ﬂ o
) e sb 4 b K l3l (Karimi et al., 2010)
5 Sl s 58 ssb A b5 s - ple SRS G b
o5 3wl a5 5 (ROS) Jlé O3St slaai S ¢ls
Al 55 . (Mithofer et al., 2004) W 55 0 OLLS 55 silas]
Sl 55 e (ROS) ¢l Cles oS s e OLLS

NUNGOPURNT U-R0 WOy JPL VNS VWO RS VOOV 6 VOO Ut DS | P U

1dedde
ssb 4 &S cd Gl K Sl L S Sa
3 GooslS Glaaeey 3 iy Gl a5 s 1S
e, .(Sharma and Dubey, 2005) il o Bl Cins
5 0LS > e U5 S Sl Jams o psee 51 S
Jaze Oldl & ol (g0 s (sl s 4 5 andla | O 5l
S5 g0 45 e yas pl (ROyand Saha, 2002) s 55
s 5 Sl sl 50 5 o8 51 oo & S 3

Colagd it p S e 85 Sa ) e Sl iy sl 5 ol

mozafari.hossein@gmail.com : S5 S Gy SLaS5 ¢ oo oukins 557


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

Y40 Jlo \V oyla 0 A cu.hl._\f :;,ls, ..\..JJ.! ¢

ey, 93l
S oS Ghasn s addles s olS
o O el o sleze Coriandrum sativum L.)
ol Gl A e Olral LA OB sl Gl Layds sl
@ do s /0y IS s s L OLSS slayd Tl gl
Saie OF Ll 55 e 5 ok Ssdeds ai3s S e
s L Sadl el 5l elS i (gl s adaad
o S e 3 eslizad sl mestle 1Y
o OIS Y Sl e gl Lus Jime LIS & e,
Wk KOS s s s S L s SO Y Olge
WS 55 S Sl e OIS 0l sl € sad S Ol g
Sode 5 A3 L(SL07,58) AN o5 kl i o
53 VO Cugb il e e 2 058 dpes See 00
D8 G/ Sub) 1,8 sl am s Yo/Y0 (s /s, sles
lazin OIS olS 5L 5550 Ol sl okie 4 5 i S
O BV o, PH L VY alS s 106 Jsle L oas 0 ¥
Loy S5 iy w0 OlS &Kl 5l e L gl
33 500 S S 4 atis S Se 4 (S 2 ol 4 0)
sbadsle o sk 4 Al g0 Syl Sl s
Sde (Sl Ve S Yoo 5 V00 o glackle L
el S )] Kb 3 ST Vg0 e Szl 1 panils
Jows 4 sl ol 4 (NaHASO,) (8305540
“deel 1 eslizal U lad e PH 5 otis S Lol adS 5a
o badyls s B Vel S ope 5 SOOLS
OIS & 2 e 00 o w0 Ol 55 S5, S Spse
ils 4 sk e sk @ beoles o Jolp s 5 LS
Jj\uomsfﬁ&‘,;»;lu:ﬁ@?;jluszu
L 52 TRIA Lo g 0WlS shdlee Ad oo eslinal ade
Sl Sl b Olagon SV 505 Sea Yo 10 0 0 slackale
53 5 Sl wlsl Gy e ads SO e 4 A g
S Sl ki ges Ga, VSl e Cole

@ s JS ald (gpm s slao SO, Jltas (6,8 51u0l
Shesliad b (3550155 5 dy 555,08) Loy 555, 5 IS 5 b

[(Herbinger 5 3 . Lailassy 5 Lol s IS 0us K
Ko o5 Sl b S let al, 2002 ; Mittler, 2002)
Gl a5 5 O3St b o 8 A5 sla 281y
5 bl 4 e e IS slie s ens a4 ol
.(Morel, 2008) 55 5 o 5145
Lk s sl SIS (TRIA) Uy 81 5
Olea 5 RigS Lo g5 S sl 6l &5 el (CaoHe1OH)
5 As eiS (Medicago sativa L.) axs 5 5 YAVY Jl s
Sop 0> &S AS als alS A, oS is G Olse
(3 kS o il o3 65 pdir a0l 5 A,
e e I L
(Rise et al., 1977; Naeem et al., 2010, 2011,) s s &
5 TRIA S5 5 g Jib oS oty s b ol
o2l Sl L S o33l 5 (o0 b s ool S Ll
slaag! V,Ju 4> TRIA .(Chatterjee, 1999) <.
(Houtz et s & 5 hl 5 ole OlalS e S sl
<l (Hangarter et al., 1978) J,l. - al., 1985)
S355s 5 oI 5 (Naeem et al, 2011) lag sl
Sr dhsr S s cdly 5 slalis
AS o 5L gl edes 2@ (Ivanov and Angelov, 1997)
i des 3 5 A il ol b s Llg e (TRIA)
Sl wdis sl (grmags gle UG, W, sl
AL CaeS 5 LuiS lda s S Glse 5 s
LS Jlsl L gl s LD gt obls
2 e SRl e 4 pame 50530 .(Singh et al., 2009)
Gl 3l A (K3 a8 53 oS ol LAl O sedlasel s
S 5 208 (Rise et al., 1977) ol saps S sdalie TRIA
W) st 0808 sl ol ials s TRIA
(Lo 55 5 kol Csby (S0 S8 (555« ST e
ey 5 Shl Oldle sl 4 a5 b5 Cl sl 55158
3 ) 8.8 S S Sl 5 S5
oS (SSdnsd ol on @ S SRl 0
sy Sl S 5B 55 Il s TRIA & 5228


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

TRIA Vo5 S Y5 V0 Sled iomes (Sl ol dalss
FeiS S WSS Ulpe p e I (oles w
5 TRIA L ObLS o5l ol dals oS 4 Cod
OWLS & s OLLS ol 53 1y e 55 5,18 e (S
(YJgd) Conl osls aul58l aals
Sl & als 0L daesls Kk aslie 5l ol il
Lls Ol Olee Sl ime Gl sl algs 4 S
dals oS L aglie 53 O5adkeadenSly 5 gl Ll
Vpas,Sen 0 chle 55 sles 4 TRIA Gl Coal ol
oS 4 o 1) Sy WALl Oljee Sl e Sl 5
Db L TRIA (Ve s S V0l das o 0L aals
53OS a4 s 0T Ol Jls pne 2alS sl (S
son 2 0 JK8) s S TRIA LS 05 (25 Ll 2
Ssgme als ol ST L TRIA Glajles il sled
Lali OalS @ s olse el o Laasdl sl Sl
SalS el TRIA Y o5 Sead s 50 Sl (Y JK5) w5 S
Soesl Slog Cod OALS 53 O3sdkddenS]y Sls s
7 IKE) ol ol dald a4 o
Sl @S A edaline S oy Jldie (6 Seslll s
53 Odan SMEe Slsme SRl el Sl b olalS
Npos S Ve 50 lajlas s S dals OlalS L aslis
53 Bl dald 4 s (b3 e ed (2les & TRIA
Nsas,Sn Yoo5 V0 Sl (Sl Jleg o 0lalS
4 S S s Sl e S Zel TRIA
TRIA 5,8 05t 25 bl s 5 0LlS 5 dels olls
TRIA 5 o] (55 S 3l 0L el (8 JS2) s 8
alie 53 S 53 A3 e SR Eel oles 4 pliS e
Slads TRIA laclle pls slod oo Lol dd dald aises
o5l 4 e ST b et Sl OlalS s 1y
Sl (0 JS2) ol esls 288 TRIA [l 050
oS S 5 53 APX 5 GPX CAT 5l s 253l esly
o TRIA L 0blS las i dals oblE o oo

Lyl i s VOIS el Sls e (Al Eol Y ey S

05l (s, Seslul s ¢lx! (1987) Lichtenthaler %
2L 5 (1474) Heath , Packer %5, « (MDA) LsWls
Sl s el (184Y) O ea 5 Meirs 5, laas
A ealaal (\QVY’) Bates uju)) )‘ u'ijj.)" 6‘)55)‘.,\;‘
5 0,51 O me 5l eslinal b bads gad J ploes (sladid (gl siome
w3 S s (Roe, 1955) Roe s, lul
Q‘)KAA 9 Velikova ()i:j) )‘ oslaal l.: QJJJMJ.:MS‘J.:
EC YCATVU w3l cdlad romis dd plonil (Yoov)
SalS) HOp Ll jhals alses Sl eslizad L (1.11.1.6
Sl el Sl e a2 plmil (VAA))O1SCen
S,Sekl 5 SLE 5l el L (EC 1.11.1.7) (POD)
Clled ams 3 ISLEE 5les i ISLET 5 Gl Ol s
5 e pl g 8 S el el £V s lass
Sl e A eslazal (V44))0 s 5 Plewa i,
S5 b (ECLILLL) (APX) jlaslyy Sl sSal sl
23 8 &40 (V4AY) Asada s Nakano
MlS b B s Gkl bl e 5 4
Jelos 5 e Al bl Jlas a0 LSS an by ol
Osa50 5 VA a5 SPSS (5Ll Jl3le 5 51 eslizul L Waesls
S esliad b b Sle awslis .28 5 &0 ANOVA
Lol ls ses o 3 Ay 0 | C]a..« 53 Kls Q).aj

Wy plil YoV s Excel il 5

)

:@L..
STPEINC S C N W I I FRE O [0
awlin 53 JS J5 08 s b @ J85 )8 (s g sl ST,
ekl g b 55 () Jate) 48 aali bl L
A Lis IS Uil sl ol € TRIA Nyop o Ve 50
5 V5K VO TRIA (15 5 )08 s S JS Jd5 05
Sagime ShIBlCarge (NVpes,Se Yoo 5100) S
Sl s 3 sl olS u>s IS L5 IS s b @ Jis ks

bl..sl.’wu.él)) MJ.:S_,J))lS é‘}i};& u,:n.;‘Jﬁ‘ C_,.PL’ (S..?M)‘


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

Y40 Jlo \V oyla 0 A cu.hl._\f :;,ls, "\*-.'.T)-’ "

Syl 25 v 58 oS 3 G st ooy 5 Il ST 65 86 -) Jadr

L5558 JS s s b J55 4 a s IS Sl VTR'A
G501 F iR s 25
/088 VWA v/vq® q/vYP . .
V/AYP V£/Y4° 0/+ Y% q/YVe You .
1/ \Y/AQ° 0/6V° AYYS Yoo .
+/aA° VA48 v/ar?d VV/4 08 . 0
\/vqee AN Y/VVE o/Y® Voo 0
V/Yes q/v4°¢ Y/VYe /o00° Yoo 0
AL VYYD o/) VAR . Ve
VAl Vool 0/08° Vejey @ Voo Ve
VARS Ve/vo o° £y Ve/04? Yoo Ve
\/Yel VE/FVE 0/0+¢ NAV P . Y.
V/o A% VY/ave £/49% v Voo Y.
\ARY \Y/) o £/A% AL Yoo Y.

..\.ful;o.a Ug"b Q‘,AJT u‘“L‘”‘ 2 Lo s 0 Jlea| éﬂ.ﬂ)b)‘b ™ ), | r.lﬁ sy OLAS ul.&.; d‘,)’

Sl 25 o 5228 oS s Ol BT o 5T s SISl g1 65 Sl =Y Jpr

Slast, JSLE SISt ol ST By HtY s
(S50 05 ke 2 219) (S35 05 e 2 1) (05 p5 e 2 1)

/rq.c Vi Yia\a Jali
R VALY P \/ovre N5 S 0 TRIA
evol FYOAC /o Va5 Se V0 TRIA
o/ evqst e © oy f N5 S Yo TRIA
/4qv e ASi% Vatlhee Ne 5, Se V00 S
«/+7\o e Ve e /YY) @ OTRIA+ Y 0+ ooy
eve e VAL A VA TRIA+ V0 S )]
/e 0qc /YAA© vy Y2 TRIA+ V00 S
YT Vath i Y/AvY? Ne 5 Sea Toe S|
VYD JYYY P Y/Avel OTRIA+ ¥+ v o)
ey e VALNS /YA 8 VoTRIA+ Yo v S|
/ety e VVYNPE Vantad YTRIA+ ¥ Sl

Al o oS5 O g3l palal yr Ao s 0 Jlazl pelas 53 1> ime I pde sy OLES i By >

Yo 9 Vv 0 TRIA b Qul.; )LQ.;J AL JJ:.\S .h)"/.».:: B )LQ.;.T )\ oalanal LA &:}.«-’)T)Y)A)JS.:OY‘" }\0' u.:m.!
O Ll 4 o APX e 2alS Esl [N ey See APX 5T il 3 (ol g oS el S 1 3 TRIA


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

0.7
3 0.6 ® M Tria
'3'3 ) 0.5 N SuM Tria
oMy T ® 10uM Tria
3 ":_‘ 0.4 #20nMTria
2 My 03
i 302
0
0

0 150 300

Y s Se) ST 2 lale
pho akias OLE wlie Uig o 5SS lga bl > dadlls Ol lgme :Sbe 5 (Sl 5 IS SIS Jlise M -V IS
A3y o oSSl a3l il 1 A3 0 ezl o 53 s ae D]

0.006 1 a
2 0.003 # 0pnM Tria
. 0.005 4
. —QLJ SpM Tria
= \%, 0.004 1 & 10uM Tria
3 0% B20nuM Tria
Y vy 0.003 -
33
";E' 5 0.002 4
’ '3
~ 0.001 A
0

Y e S) S 2 dale

OLES alie Gy 5alS oS alga alil 53 sl ple lywe 5:Sla 1 Sl 5 kSl Julize 31 =Y Ko
sl oSS O3l il sy 0 Jlazl raw 53l ian LD e s

45 |
~ a

3 407 #® 0 uM Tria
W o, 35 § 5uM Tria
el 530 ® 10uM Tria
1w 2s @20pM Tria
4,

:1: ,'3 20 -

5o 157

0 150 300
Y e S) S 2 dale

OL:J 4._vl..:ul LJJJ’ }:1.:5 al:g ‘53'[}6 r‘.l;‘ BL O‘SJJJ«:.“J«:«&S“).J‘ 6‘):” [J,:(}L:Aﬁ‘&::»dji‘, d;}l:d;f\t;j? Jili:.a ;‘—“Ji.:v

il e oSS O g3l il oy 0 Jlazol prans 53l iae LD pe s


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

[ S B PV R Y]
th o th
'l 'l 'l

A

(503 e 5pS )
[
=}

0.016 -
0.014
< 0.012

Iy

2001
<-0.008
Eas

1, 0.006
2 0.004

i)

2, 0.002

Joalees 23

Ol s Sl Slas a5 ool 53 (2006 Shaibur et al.,)
TRIA N5 S0 Vo jlas & Jls s sls J2alS |, L ls
(V) i S )T oo Tl 1 55 Ol ) Sl sl
J 5 IS (Glgme ST e Sl e (g3aie LIS
Jlaae zals (Shaibur et al., 2008) 5,15 555 LS55 5,8 5
ool 5y Sl Dl s W35S 5 b ls
Stancheva et al., ) . «(Stoeva and Bineva, 2003)
¢S5 5 (Chun-Xi et al, 2007) .xS (1999
5 Chun-Xi .ol sas 2,058 (Shaibur et al., 2008)
M 4 bee b IS 2als oS Ladiae (YorV) O

150
Y e S) S 2 dale

r.\:« sl QL:.S AJL:..A d}f J:'..f.f °L.‘.§ LS’-‘JA r‘.\;‘ B d:.bﬂ' 6‘}‘\";‘: wi'L:Af“S:ﬁﬂJTJ beJS\&JS J;u.:n ;‘—i‘}g.:
A3l oSS a5l il 5 o3 0 Jlazo| o 53l gas LD

150
Y s o) ST Bale

M| ple okias OLES wlie Uiy 5SS olS Lla r‘J.S‘): Jslowe (gladis Ol a{;l:Aﬂ“S:LA‘)TJ Il Shg s hlize -0 Ko
A3l (Sl O g3l bl L3 0 ezl o 53 s Jne

Y40 Jlo \V oyla 0 A cu.hl._\f :_,SJlS, .,\.JJJ A

B 0pM Tria

SpM Tria
B 10pnM Tria
e #20nM Tria

B O0pM Tria
SpM Tria
B 10pM Tria
B20pM Tria

el s oales & TRIA Ly 45,8 TRIA LS 0s
C,&L» )Y)ﬂjﬁ:ﬂ o TRIA E) )Y}A}Jg.:.a Yoo pgwji
(Y Js) 38 el Ol & o 5l e 2l 33l

HLIC
Ll g oS (S5 5 Satlb cee S Se ps
S oS il s il e gl i 06 Cos &S
e Sl S Ol 4 Vseme LS 5 04 55 0,8


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

&:AMJI )Lq.:; J;.Ajj'g‘ U'i‘ L g:,‘.w‘ ol U;)\Jf <a|, 2008
S das e Oli a8 ol Ll |y aadl oo Ol Ol
b3 gl b Syl Sl 3 051 Jli slas S 2153l
Slapiea b 0T 035 sl b 5 Bl S Sl w3
5ol ey oS Oy S b el s e gl
SV F e el A DS g SIS S (o e
V"“:Jﬁl:“)J d}t}-lb&.:.\_w)T S Wl o.\.;}.& w‘ju‘fm)}i
Sl Cel Sl sle sl S el el il

J‘}.JIL;« ol:s BE) H,0, alos )\ U}MS\ Jles 6LA 4.:)§ C:...>J
TRIA L5§J" bﬁ)ls S Sl ol ‘);)\;(S”'\gh et al., 2009)
oL pled S5 55 i Jold Le ) O peulinS]
oS lee ol 0L 5 Lis u) bl s ouls dess
«(Ramanarayan et al., 2000).s o Sl | 5Ly, sl
! .(Ramanarayan et al., 2000) &S » ;lgo |, Lie glan
T sl Sl TRIA L Sl 6 ol et 3158 Jlis
_O‘;}‘)J\:.Q C]d.w d:.a»lS B S \) LJ‘J\:.....S‘J::. L&Ju:ls Q‘J.:.M.Sl
o> (Perveen et al., 2014) was o l5sl oyl i& AT,
5 GPX CAT o o3l ol Sl Sl Shassy o
b (YJsu) ol osls 2l53) aals OlalS & cuns |, APX
O Glr SRl Gl 8 s B4 i 255 )
—M; ..«\:.S)J Q‘J:.A} o.)_}:q' L;QKS &.:M)TC,.««AMJJ‘ DL QJ",:...S\
035 e OLS JSlsS| ol e bl o5 Jls sle
55 Syl 55w bl s GPX el il .ol
S > .(Singh et al., 2009) ol s 3158 = oS
Gk Js 5 olS e s Sl by CAT ol
o155 (Singh et al., 2009) o, (Khan et al., 2009)
C,.;.“:JTR'A )Y).AJ;.:A 0 g_,.la.l& b Q&S)La.g ) o

T R TP I o
5 S s slaesle g o 55 da fd 5 IS O el ST 538
A Gl Sl il Lbs IS s 5l Cailes b
b ol Wb J0S e Bl 4l ol
Sl CBlE bu g 35S 4 5 st (s S S 0 Ol
(Chun-Xi etal., 2007) 5,8 o ;| 3 36 cov Syl WL
S ks S LIS lsme » TRIA L abal, s
m g GBS 5 1y 85 JS lsms TRIA S L5
(Krishnan and Ranjitha L s OWLS (Zhou et al., 1994)
(Perveen et al., 2010) (‘”\f ol 5 Kumari, 2008)
Sy ol g o5 TRIA Lol 25 sl 5
cdb 03, VL Lwy | COp ol O pndhasul s
«(Erikson et al ., 1981) tas o !5l S s (,{.J-;T o5
555 S R 5B 3 5 oS e oSSy roees
05 0ls s (Moorthy and Kathiresan, 1993) ;s i
SO Ol 5 s e SR s s Al 3 55 558 gl
(Chenetal., 2002) .S » oS |, S5 4 by e
TRIA S0 el S das o 0L iyl an
ol o (JSist) s 0508 sl i Sl
53 (Lo 25 5 el Cugby (K SIS (6,50
ol (gl Cala s s IS lallass,
Uil o plond 5 o5l (PSI s alyl8) Lb s AS
5SS Aol 5 cdl Op oS s3] WShaS (S5,
Rajasekaran and Blake, 1999; ) oy, S,

Muthuchelian et al., 2003; Borowski and Borowski,
Aas e als 1, (2009

33 Olpe 4 05ahadenSt 5 A3l (gl gma

Sl L 5iS oS sl el 55 S| A5 sl
03 il (5ol e Rl e Dl 55 ST il
0S5 s TRIA Lot [l lads yoi 434S JI>
Sl s YV USE) csl ralS b ee b
5> Sl s s aallso e (s sslaS]
Shri et al., ) <, «(Stoeva et al., 2004) =5 ollS
Vazquez et ) Ly 5 (Chun-Xi et al., 2007) (,.xf «(2009


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

1¥40 Jlu IV o5le @ b LS 5 5,18 5 il v

S edd 1S pemen (WVAY 0L g3 ol
Co b olS 55 s p lgime (288 Cel TRIA s
b (Krishnan and Kumari, 2008) ..l ol (5,58 55
Ll o TRIA & das o OLES s cpl 53 odal o @
Sl 2 5w 5B 0 S G G b
L3 Ol Sl Jlas Jrass cnl s 3108 1 s
Voos 0 bl s ol 1 elS s Jslees
Syl Vsos Koo ¥or 5 V00 chale 3 TRIA LY 05 Seo
(0 JS0) 3,5 ol wisad 4y Cod L3 lsime 2l I sl
el 5o Sl edd S o B A e
05 A8 glgime e chle (A58 L Musa acuminata sl
ol Sl sl il s cos 0llS Llse 1t
LS oy e 3l AU G aS das e Jlasd
Cos Ol OLLS 5 oowen (Deo and Nayak, 2011)
o diS Ll 5 Jaloes (glad3 Olpe 3 il S )l i
Jha iags, o AYAY oK @U) ol 0l sdalive
s S zn oS L3 S sls Lis (Ye+t) Dubey
Lile pll gladd 4 558 e Wile bl e glans
3355 3w 03l sla sl eals Sl 1, 55858 5 SIS
Cled pooman S o Hlee | Slme Olied 5 S s Al
St 338 g 5 35 A8l 338 g oS o slag 5
b Vol Syl ol s el 4l il 531 ST 31 s
5 bl il s oS 4325 o 31 e lgs
5l gz Bl 58 e oS i Sl S S
e
ol s e s Llg o« «(Jha and Dubey, 2004)

syphe oSy 35S

53 sl Lol tags 53 el s Jsbe glaus
5,08 a8 Sl el i8S w3 glgme o TRIA | aie)
5 JBsS Gl Il Eel e ool LS 43 TRIA
Clid>s (Verma et al., 2011) s S J sl glald Ol
g S Ay Gl 53 TRIA St 58 63
stoas T sl Sladl a5 b 55
(Borowski et al., 2000; ;uaas o oS 1y OlalS J sl

e sk & Sl 25 Ll 53 15 CAT 5 GPX o5
(Tdpa)sls il ol Jlas OLLS & s (s
53 GPX 5 CAT cJlad ilsil 5,50 55 (g3daze lilsS
sy il gla i Cou TRIA L sl led OLLS
O, OLLS 3 TRIA [l & conl sdd 3,058 3l
a3 5 VOIS T s I el o 25 o
ol ol by L5 4 OLLS ol Caslis
slayd Oules oaxes (Borowski and Blamowski, 2009)
ol o3 STy sl el nlil cel TRIA L p kS
(Perveen et al., 2010) sl ol (5 55 i o OALS
S gl oS 53 1, APX CAT s TRIA Ly
ok ol s (Verma et al, 2011) ol esls 58l
1 O5sodes Sl g5 TRIA ¥ 5as So Ve 50 L
ol Rl sl RS 25 cow OWalS L3 ol e sk«
S syl s Gl Gk 5l TRIA Yl
oo 3 (2 ST ol e 55 1 oS pslaes)
Gl i L alis slael, 5l SKbles oo laslons S )]
Lils 5 55l OS5 st (SE 5 G050 ki oo
Al DS S5 pl dhex S s S Sl e (e
bis eSOl ki ol ol his s s,
sbalee 055 o el 5 Lssy sda Skl
Loy Sl 03555 5 oS end e oo S oS
ROS Wy 5l Job ol s pals (i3 & Sl A
035 el (JeSode Sl 058 s
Sl G ke PH ks S 05|
Sl g 0blS (Verbuggen and Hermans, 2008)
DS Ll s sl e mend 1 SRt o Dle &S
3 ol s S and Wu, 2004) s 5 (s g Aoy slyls
Syl slogs o5 33 OLas 5228 olS 53 s Sl
SOTRIA 5 LS &S Jb= 55 dd oy o i Jalsl Esl
sl pll 53 1 s Olgee @3l A b YV ges S Ve
s Ol & Sl ol odaline (8 JK2) sy zalS olS

il Gl Sl 5 o Olowy olS wlny 5 S o


https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

oS 3 oo bl ol ST Sl oS das e 0L
O iz Esb TRIA (S 5 )8 S 5l 508
OLed s gy o 3,8 g&@j%@é@)h@fﬁ&i
L (V05,80 Ve 50 ol clale 059 «) TRIA & b5

oyl Idrees et al. 2010; Naeem et al., 2010, 2011)
Glaes,sl 3 5 sty Ol o3 il J> « TRIA
03 Jsloee sladd (glgme Al ol Wl o (5o 5

S LTRIA 25 015 e 5358 Semnyl 25 S OlalS

Coelad i Gy b 5l s eS| ST lag 5T 038 Jlab Cls Sgm il ol 55 oS Cnslie sl
M}QM\J&éduaﬁd\w&AS‘wj salie
j{\j{)"\) engbicéﬂleﬁsﬁfijb

s g ol el S

(S (G S o

&Aﬁﬁ u,_" B ol szgc)‘.b‘ LSLAJ:“)L’.. )‘ JJL?- @L:.:

O )UT J,.Als BE) J..:...S\ &"j:“:" L;“Jou;- J*‘;’ Bl (yvay) U;" ch\:«u)}’j Ccéf.&j.& 75) c)ljwl Co cdb\j 0> Cjb
NEVNA Ol Al el cu s (Ocimum basilicum L.) s Ol oS aio 5 olse el Ll 5 el S

Bates, L. S. (1973) Rapid determination of free proline for water stress studies. Plant and Soil 39: 205-207.

Borowski E, Blamowski ZK, Michalek W. (2000) Effects of tomatex/triacontanol on chlorophyll fluorescence and
tomato (Lycopersicon esculentum Mill.) yields. Acta Physiologiae Plantarum 22:271274.

Borowski, E. and Blamowski, Z. K. (2009) The effects of triacontanol ‘TRIA’ and Asahi SL on the development and
metabolic activity of sweet basil (Ocimum basilicum L.) plants treated with chilling. Acta Horticulturae 21/1:3948.
Chatterjee, S. K. (1999).Water stress effects on betelvine (Piper betlel.) and its alleviation by n-triacontanol. Acta

Horticulturael:502-512.

Chen, X., Yuan, H., Chen, R., Zhu, L., Du, B., Weng, Q. and He, G. (2002) Isolation and characterization of
triacontanol regulated genes in rice (Oryza sativa L.): Possible role of triacontanol as a plant growth stimulator.
Plant Cell Physiology 43:869876.

Chun-xi, L., Shu-li, F., Yan, S.H., Li-na, J., Xu-yang, L. and Xiao-li, H. (2007) Effects of arsenic on seed germination
and physiological activities of wheat seedlings. Journal Environ Science 19: 725-732.

Deo, B. and Nayak, P. K. (2011) Study of copper phytotoxicity on in vitro culture of Musa acuminata cv.‘Bantala’.
Journal of Agricultural Biotechnology and Sustainable Development 3: 136-140.

Dhindsa, R.S., Plumb-Dhindsa, P. and Thrope, T.A. (1981) Leaf Senescence: correlated with increased levels of
membrane permeability and lipid per oxidation, and decreased levels of superoxide dismutase and catalase.
Experimental Botany 32: 43-101.

Eriksen, A. B. Selldén, G. Skogen, D. and Nilsen, S. (1981) “Comparative analyses of the effect of triacontanol on
photosynthesis, photorespiration and growth of tomato (C3-plant) and maize (C4-plant). Planta 152:44-49.

Hangarter, R. and Ries, S. (1978) Effect of triacontanol on plant cell cultures in vitro. Plant Physiology 61: 855-857.

Heath, R. L. and Packer, L. (1969) Photo peroxidation in isolated chloroplast: kinetic and stoichiometry of fatty acid
peroxidation. Archive of Biochemistry and Biophysics 125: 189-198.

Herbinger, K., Tausz, M., Wonisch, A., Soja, G., Sorger, A. and Grill, D. (2002) Complex interactive effects of drought
and ozone stress on the antioxidant defense systems of two wheat cultivars. Plant Physiology and Biochemistry 40:
691-696.

Houtz, R. L., Ries, S. K. and Tolbert, N. E. (1985) Effect of triacontanol on Chlamydomonas I. Stimulation of growth
and photosynthetic CO, assimilation. Plant Physiology 79:357-364.

Idrees, M., Khan, M. M. A., Aftab, T. and Naeem, M. (2010) Synergistic effects of gibberellic acid and triacontanol on
growth, physiology, enzyme activities and essential oil content of Coriandrum sativum L. The Asian Australasian
Journal of Plant Science and Biotechnology 4:24-29.

Ivanov, A. G. and Angelov, M. N. (1997) Photosynthesis response to triacontanol correlates with increased dynamics of
mesophyll protoplast and chloroplast membranes. Plant Growth Regulation 21:145-152.

Jha, A. B. and Dubey, R. S. (2004) Carbohydrate metabolism in growing rice seedling under arsenic toxicity. Plant
Physiology 161: 867-872.

Karimi, N., Ghaderian, S. M., Marofi, H. and Schat, H. (2010) Analysis of arsenic in soil and vegetation of a
contaminated area in Zarshuran, Iran, identify two angiosperm arsenic hyperaccumulators. International Journal
Phytoremediation 12: 159-173.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCIQFjAAahUKEwjjuIS3-JPGAhXxB9sKHWGxAMc&url=http%3A%2F%2Fwww.springer.com%2Flife%2Bsciences%2Fplant%2Bsciences%2Fjournal%2F11738&ei=xfF_VaPCE_GP7Abh4oK4DA&usg=AFQjCNGDDUMuuc8kAhpG3J5_b43hDfqCgw&sig2=w8uY4N9SC5PEK2kYQ7xQQw&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjxiL7P-JPGAhWJB9sKHa5DAEI&url=http%3A%2F%2Fwww.actahort.org%2F&ei=-PF_VfGsJImP7Aauh4GQBA&usg=AFQjCNGmaouPftIDqhoJiYNer6F6G0QA1A&sig2=bkuff4Gl_W_mJ-eS3nvuxQ&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjxiL7P-JPGAhWJB9sKHa5DAEI&url=http%3A%2F%2Fwww.actahort.org%2F&ei=-PF_VfGsJImP7Aauh4GQBA&usg=AFQjCNGmaouPftIDqhoJiYNer6F6G0QA1A&sig2=bkuff4Gl_W_mJ-eS3nvuxQ&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjxiL7P-JPGAhWJB9sKHa5DAEI&url=http%3A%2F%2Fwww.actahort.org%2F&ei=-PF_VfGsJImP7Aauh4GQBA&usg=AFQjCNGmaouPftIDqhoJiYNer6F6G0QA1A&sig2=bkuff4Gl_W_mJ-eS3nvuxQ&bvm=bv.96041959,d.ZGU
http://dx.doi.org/10.17660/ActaHortic.1999.502.12
http://dx.doi.org/10.17660/ActaHortic.1999.502.12
http://dx.doi.org/10.17660/ActaHortic.1999.502.12
http://jxb.oxfordjournals.org/
https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

1¥40 Jlu IV o5le @ b LS 5 5,18 5 il A

Khan, I., Ahmad, A. and Igbal, M. (2009) Modulation of antioxidant defence system for arsenic detoxification in Indian
mustard. Ecotoxicology and Environmental Safety 72: 626-634.

Krishnan, R. R. and Kumari, B. D. R. (2008) Effect of n-triacontanol on the growth of salt stressed soyabean plants.
Bioscience 19: 53-56.

Lichenthaler, H. K. (1987) Chlorophyll and carotenoids: pigments of photosynthetic biomembranes. Method Enzymol
148: 350-382.

Meirs, S., Philosophhadas, S. and Aharoni, N. (1992) Ethylene increased accumulation of fluorescent lipid peroxidation
products detected during senescence of parsley by a newly developed method. Journal of the American Society for
Horticultural Science 117:128-132.

Mithofer, A., Schulze, B. and Boland, W. (2004) Biotic and heavy metal stress response in plants: evidence for common
signals. FEBS Letters 566: 1-5.

Mittler, R. (2002) Oxidative stress, antioxidants and stress tolerance. Trends Plant Science 7: 405-410.

Moorthy, P. and Kathiresan, K. (1993) “Physiological responses of mangrove seedling to triacontanol,” Biologia
Plantarum 35: 577-581.

Morel, F. M. M. (2008) The co-evolution of phytoplankton and trace element cycle in the oceans. Geobiology 6: 318-
324,

Muthuchelian, K., Velayutham, M. and Nedunchezhian, N. (2003) Ameliorating effect of triacontanol on acidic
mistreated Erythrina variegate seedlings changes in growth and photosynthetic activities. Plant Science 165:1253-
1257.

Naeem, M., Idrees, M., Aftab, T., Khan, M., Moinuddin, M. A. (2010) Changes in photosynthesis, enzyme activities
and production of anthraquinone and sennoside content of coffee senna (Senna occidentalis L.) by triacontanol.
International Journal Plant Development Biology 4:53-59.

Naeem, M., Khan, M., Moinuddin, M. A., Idrees, M. and Aftab, T. (2011) Triacontanol-mediated regulation of growth
and other physiological attributes, active constituents and yield of Mentha arvensis L. Plant Growth Regulation
65:195-206.

Nakano, Y. and Asado, K. (1981) Hydrogen peroxide is scavenged by ascorbate-specific peroxidase in spinach
chloroplasts. Plant Cell Physiology 22: 867-880.

Perveen, S., Shahbaz, M. and Ashraf, M. (2010) Regulation in gas exchange and quantum yield of photosystem 1l (PS
I1) in salt-stressed and non-stressed wheat plants raised from seed treated with Triacontanol. Pakistan Journal of
Botany 42:3073-3081.

Perveen, S., Shahbaz, M. and Ashraf, M. (2014) Triacontanol-induced changes in growth, yield, leaf water relations,
oxidative defense system, minerals, and some key osmoprotectants in Triticum aestivum under saline conditions.
Turkish Journal of Botany 38: 896-913.

Plewa, M. J., Smith, S. R. and Wanger, E. D. (1991) Diethyldithiocarbamate suppresses the plant activation of aromatic
amines into mutagens by inhibiting tobacco cell peroxidase. Mutation Research 247: 57-64.

Rajasekaran, L. R. and Blake, T. J. (1999) New plant growth regulators protect photosynthesis and enhance growth
under drought of Jack Pine seedlings. Plant Growth Regulation 18:175-181.

Ramanarayan, K., Bhat, A., Shripathi, V., Sivakumar Swamy, G. and Sankara Rao, K. (2000) Triacontanol inhibits both
enzymatic and nonenzymatic lipid peroxidation. Phytochemistry 55: 59-66.

Ries, S. K., Wert, V. F., Sweelev, C. C. and Leavitt, R. A. (1977) Triacontanol: a new natural occurring plant growth
regulator. Science 195:1339-1341.

Robe, E. (1990) The functional significance of the accumulation of nitrogen-containing compounds. Horticultural
Sciences 65:231-243.

Roe, J. H. (1955) The determination of sugar in blood and spinal fluid with anthrone reagent. Biological Chemistry 212:
335-343.

Roy, P. and Saha, A. (2002) Metabolism and Toxicity of Arsenic: A Human Carcinogen. Current Science 82: 38-45.

Shaibur, M. R., Kitajima, N., Sugawara, R., Kondo, T., Alam, Sh., Imamul-Hug, S. M. and Kawai, Sh. (2008) Critical
toxicity level of arsenic and elemental composition of arsenic-Induced chlorosis in hydroponic sorghum. Water Air
and Soil Pollution 191: 279-292.

Shaibur, M. R., Kitajima, N., Sugawara, R., Kondo, T., Imamul-Hug, S.M. and Kawai, S. (2006) Physiological and
mineralogical properties of arsenic-induced chlorosis in rice seedlings grown hydroponically. Soil Science and Plant
Nutrition 52: 691-700.

Sharma, P. and Dubey, R. S. (2005) Drought induces oxidative stress and enhances the activities of antioxidant
enzymes in growing rice seedlings. Plant Growth Regulation 46: 209-221.

Shri, M., Kumar, S., Chakrabarty, D., Trivedi, P. K., Mallick, S., Misra, P., Shukla, D., Mishra, S., Srivastava, S.,
Tripathi, R. D. and Tuli, R. (2009) Effect of arsenic on growth, oxidative stress, and antioxidant system in rice
seedlings. Ecotoxicology and Environmental Safety 72: 1102-1110.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwjAq4v1tL_HAhWEQBoKHQvuCUY&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fecotoxicology-and-environmental-safety%2F&ei=bNjZVcDFM4SBaYvcp7AE&usg=AFQjCNFpWbd2NPvztpj9oFkOi2t17jAx8A&sig2=nyJHyqPdFOMWHG_2CzqLSQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjtgKT1-JPGAhWIj3IKHUBaD3E&url=http%3A%2F%2Fjournal.ashspublications.org%2F&ei=R_J_Va3BNIifygPAtL2IBw&usg=AFQjCNF9zE_bln2ZIL1B_dMFr0Itxg2LZQ&sig2=9LW03VRWztP0MazncOgfRw&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjtgKT1-JPGAhWIj3IKHUBaD3E&url=http%3A%2F%2Fjournal.ashspublications.org%2F&ei=R_J_Va3BNIifygPAtL2IBw&usg=AFQjCNF9zE_bln2ZIL1B_dMFr0Itxg2LZQ&sig2=9LW03VRWztP0MazncOgfRw&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwii4p6r9pPGAhVNKNsKHQA8AH8&url=http%3A%2F%2Fjournals.tubitak.gov.tr%2Fbotany%2F&ei=k-9_VeLMK83Q7AaA-ID4Bw&usg=AFQjCNFBYChDaclzUQoWNKn9ldN4vsRwRw&sig2=J99qErkkzB-wl9RwdmY8AA&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CCwQFjACahUKEwjNx62MqN3IAhVCiiwKHc-bDEg&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fmutation-research-fundamental-and-molecular-mechanisms-of-mutagenesis%2F&usg=AFQjCNH7avbVtM0XLs83xVG-Xg_H6U1CZg&bvm=bv.105841590,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwjw0LOW-JPGAhWJodsKHT5eAD4&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F00319422&ei=gPF_VfCQNonD7ga-vIHwAw&usg=AFQjCNFwr2fZByUu-_sVapaQzm-ImKc0Og&sig2=QZK-KErcn-K-DA5PCSi9AQ&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&sqi=2&ved=0CBwQFjAAahUKEwiU-6vrpd3IAhVLXhQKHcnRA5c&url=http%3A%2F%2Fwww.jbc.org%2F&usg=AFQjCNGAYeOWntnQo_IZ5z6idmvtnhu-UA&bvm=bv.105841590,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwih7aDz95PGAhUGndsKHX6_AKo&url=http%3A%2F%2Fwww.tandfonline.com%2Ftoc%2Ftssp20%2Fcurrent&ei=N_F_VeH1Coa67gb-_oLQCg&usg=AFQjCNGgqgQ43dQmzslFaAHfxlRhTL9-rg&sig2=MAXFbp_IMkfcWifxhYCXlw&bvm=bv.96041959,d.ZGU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAAahUKEwih7aDz95PGAhUGndsKHX6_AKo&url=http%3A%2F%2Fwww.tandfonline.com%2Ftoc%2Ftssp20%2Fcurrent&ei=N_F_VeH1Coa67gb-_oLQCg&usg=AFQjCNGgqgQ43dQmzslFaAHfxlRhTL9-rg&sig2=MAXFbp_IMkfcWifxhYCXlw&bvm=bv.96041959,d.ZGU
https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

Singh, H. P., Kaur, S., Batish, D. R., Sharma, V. P. and Sharma, N. (2009) Nitric oxide alleviates arsenic toxicity by
reducing oxidative damage in the roots of Oryza sativa (rice). Nitric Oxide 20: 289-297.

Stancheva, I., Kaloianova, N. and Atanasova, E. (1999) Effect of copper and arsenic on the yield and plastid pigment
content of rice inoculated with Azospirilum Brasilense. Soil Science 39: 140-143.

Stoeva, N., Berova, M. and Zlatez, Z. (2004) Physiological response of maize to arsenic contamination. Planta 47: 449-
452.

Stoeva, N. and Bineva, T. (2003) Oxidative changes and photosynthesis in oat plants grown in As-contaminated soil.
Bulgarian Journal Plant physiology 29: 87-95.

Su, J. and Wu, R. (2004) Stress-induced synthesis of proline in transgenic rice confer faster growth under stress
conditions that than with constitutive synthesis. Plant Sciences 166: 941-947.

Vazquez, S., Esteban. E. and Carpena, R. O. (2008) Evolution of arsenate toxicity in nodulated white lupine in a long-
term culture. Journal Agriculture and Food Science 56: 8580-8587.

Velikova, V., Yordanov, I. and Edreva, A. (2000) Oxidative stress and some antioxidant systems in acid rain-treated
bean plants. Protective role of exogenous polyamines. Plant Science 151: 59-66.

Verbruggen, N. and Hermans, C. (2008) Proline-accumulation in plants: a review. Amino Acids 35: 753-759.

Verma, A., Malik, Ch. P., Gupta, V. K. and Bajaj, B. K. (2011) Effects of in vitro triacontanol on growth, antioxidant
enzymes, and photosynthetic characteristics in Arachis hypogaea L. Brazilian Journal of Plant Physiology 23: 271-
277.

Zhou, W., Tao. S. and Zhao, D. (1994) Physiologic regulation of mixtalol in rape senescence and its yield. Plant Growth
Regulation 14: 37-40.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAAahUKEwjNtLP68L_HAhUBfhoKHTQeCko&url=http%3A%2F%2Fwww.bio21.bas.bg%2Fipp%2Fgapb.html&ei=YhfaVc37BoH8abS8qNAE&usg=AFQjCNHSkQwg0SLA-Vf7Ck_VIZ33r0axKg&sig2=yODNUMoZbC_-j92A_1Jr7Q
https://dorl.net/dor/20.1001.1.23222727.1395.5.17.19.6
https://jispp.iut.ac.ir/article-1-457-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-07-02 ]

[ DOR: 20.1001.1.23222727.1395.5.17.19.6 ]

1¥40 Jlw IV o5le @ o alS 5 5,18 o il %

Plant physiological responses of coriander (Coriandrum sativum L.) to
Triacontanol (TRIA), in the toxicity conditions of arsenic
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Abstract:

Triacontanol (TRIA), is a plant growth regulator which is effective in reducing the effects of abiotic stresses. In
order to investigate the effects of interaction between arsenic and TRIA treatment on some physiological indicators
of coriander the present study was carried out based on a factorial experiment in a completely randomized design
with three replications.Experimental factors included of experiment include in different concentrations of TRIA (0,
5, 10 and 20 pM) and different levels of oxidative stress induced by arsenic (150 and 300 uM). Arsenic treatment
caused a significant accumulation of hydrogenperoxide (H,O,), a significant increasing in lipid peroxidation,
increasing of proline, soluble sugars and enhancing the activity of antioxidant enzymes, GPX, APX and reduction
the content of chlorophyll a, b and total chlorophyll in leaf plant. Simultaneous treatment of TRIA and arsenic,
decreased the amount of hydrogen peroxide and lipid peroxidation, and also reduced the amount of proline and
soluble sugars in the plant, while it resulted in increasing the amount of chlorophyll a, b, total chlorophyll and the
activity of antioxidant enzymes in the plant and these results showed the significant role of TRIA coriander plant in
protection against heavy metal arsenic, which was through the activation of antioxidant enzymes.

Keywords: Arsenic Toxicity, Triacontanol, Coriander.
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