\ar WAA Sl /YR 5l /pmdjl o /sl ool oMol ackiings,

il b e g (5558 ple oSl

B Ol Ol Oyt (tleonndion: 9 (S259102 58 Ol (o 52
ac 0 bl s 43 (649w (wiid o (glycyrrhizaglabra)

id.\»‘ OB (& g ’“‘_,%.:a!,.gl A o sr)%pw 3ql> 4\‘5&,.» Ol ol o
Ol el i (5 o o oIS ¢(539laS” aSutils ( SLel 09,5 babiwl g goeitils =Y 9 )
(m.ebrahimi @abrii.ac.ir : Jggue sdiuw ) ¢l (ool (ldiol (655liS (55905 gm 0aSling 5y Hbabial =Y
ol ladel (el (55,5US (59T oaSimgy iy ¥
AVIVIY 3oy ol AVYNY sl b
o) BOAY i

LXVCCS
W8S 51,8 4295 3590 (o el Wil (o555 b LS 5 (9392 )13 > @ o Sl Jlame 9 (229,13 (LS Gl (e
25U 3o cnl )3 .83 o0yl 8 il o ) (£],5 DY pasme ddgi & Cowl daomo (ST (2 Tieken 51 (S (5 900 Con]
wralS JS sy 5 0js 9y 22 (Yo Yoo 9100 o Kb ilither SIS b (5l jlowd Jlas! L) (59 (45
B szt 2590 (st yemalS g daanS Ty SbysSnl 03T Cllad (Jid (ggime (JS (SlannST T Cudlad il clilé
puSulagiy 3 dasyze bulpd )3 1S5 ¥ L (Slai JolS sbSol b IB 5 Ui yeSl Oy @ Glabel 8 S
o Yoo Yow g 100 lajlogi 2> U (g cnl I Jols gl (85 el pladeol (6559L88 (5599 Sgn
Ot OS85 w0 Sy el (5 COT LS D (oS SO Cdlad g (5 eaedS 9 8 009,55 GBS 1 a8
P Clled 33l s o (a8 1) 395 (2 32yl 9 i (fiae (BT il 53 Caoglile puasilSle I (i plgiear il
ol Bl g guilawwS ] o5 oy Jled 0ai2d Wi (idgy (g ygmi i (S gm0 4D oS SLS 10 lanST y Ob yeSw
W05y gy Lol )l @M wle (5590 &1 Joodio (Sl il (LS (ul 43 sl ©)ld il
Loy (lwlind a3 oo (Ui anlllie cnl 0,15 (Glow) (wlus B sis 4 Comd VL (0 52 oS 9 (5 Fimrgid
arwgl jolihods (onl s b3 0 (BB (55980 I glhaali O ST (50l Cudge sobas 4 j50 Ll il )3 (6 y9 & Joole

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.11.29.193 |

23,5 X000 GIRg T (il W 1 19 0 5y 4 Joodio pB )l EMe b g j9u (BBl )3 Gl (e S

o9 S (G g (50 5255 ) ¢(32 32 yrdlS 4S50 cSlapmnS 3 Oyl gullS” glaojly

ol oS (0) spie Sy slasn
A e Jonly e clgl el ey 1, ilisee
Gl szl b blS cdl (¥8) 5y o]
9 (g STl oSl ¢ 3YBL) ol ola JBosl,y sais
OlSp) o5 Js¥se s b baplimsT ol ) slasis
Sl o3 4{_45 KVea ( 5 Lza.\§9;.‘,'9)l:§ (b
BSis 1) olS il w9 o3l SlasSl sl el
b ol 0]y o b Uaslagas 5T ol gly > bimd e
511 gl s 5o o] dngs] JuSeis ) canibes
L a8 sl 0ad G ripen (W) S e il
JdaolS Job g 5 iy ol s GRS R
g hbie RS by Jolo (18 Sy Johe mands > SIS
b o g dos 5 olS (Sdpkie s tiSTy ples
Ao Judg S ials LYo (o Sinte 5 (S (F) 2,5 00 )8
gleaS] i (b jaesT Jld (kS bwg oy 59
@ oo wyp oialejl cpl Gl 5l Gus (Y0) wib e
dhb):f‘)‘f. bl u‘» Db Gaig) Aw (gyed IS
ot Sl e dadliSs, bl (s,
Cov Adyy il 9 J8 el g jlansTy

A8l e ds)je Ll

L g, g o9
o Jlos! g (2LS 3lg0

JUoole o 3ol 3 plo e slaady; g Lapgin,
il pliews g oMl (b Jre Hloa lapliwl ;I AF

Aoddo
2L Glycyrrhiza glabra ole pb b ol oy
IS olpl g Al xs Ldle dalulalyy ops 5l col
5 U5l g g ol adyy 0alS plo claypiS
leod Jge £95 > 4 (o (e o) 9 Aday Cupon
wiy) ) Sgdam JUb o3lo (e & Cul ol 53 39290
Sl U4 WguSey ool oued poky
059 Caodl | 4l 0550 0dlo laicdy &5 ol K5yl
b ol Hloyes p Gl 5 (gilwgyly ( olie plio jo
csloodyold jlps Jhple cnwd ggite Sl Shy 4 w2y
0l 4nd Ol e 1 050d g 05l 30 alex I Ak
e 5 0LS g0 5 33, 2 s (ot (1Y)
oS WWgh o LS 3 Slas 5 by ialS el g asly
Mg s ysba o Cunl 0k i (laits dex Sl ()98
g Sid slg yd ohg 4 calie bl )0 1) Y gase
h ol il )58 (VA) S50 gm0 SitS dad
29000 9yt9) 2l 39808 b olS a9 amd e ShalS
S G5 Gl L oS cul oad SIS izeea (YY)
Jsbo e )3 31 > 4 olS Job 5 5 s Oliee
sbisly plos g wbie S bohe ad S)h
(F) 25650 8 b cod g alox Sl olS (Sgibie
buwg 055 b Jdg)ls Lials BYs peee I S
(1Y) 2ibige yilanS] 55 o gpus] Jib (slaisS
Jlb lasig? s el ot b 15le (69 5
Lo did lassd 4 Glojcul g Jobo )3 ()0us]


http://dx.doi.org/10.29252/jcb.11.29.193
http://jcb.sanru.ac.ir/article-1-975-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.11.29.193 |

V¥

IRl Ol pamd 2losdian 9 (S35 Ol gy

o2 3 0,las and

Nosike <) VIA PH olisd 4l 2l ke B
@ (AF oo divg (b 5 oSl g 7Y EDTA
(YV) 03,8 aslsl mle jl 40 ol oansS Sy p)S o
&35 magdl p s b 0,980l gy elal iy clale
(V) a6 368 031l 5 lslnl gy
oS, by Sl 51 s 5 5

bslseo il Lo V30 4 Sy o)l 1 il e 50
e NV F PH cland 3L Vel 01) STy
OlyeSwl Cla ials 10,8 ddlsl (5eyud dusTyy
9 O 488 ¥ G 4y yaglli VA g0 Job 3 jlansTy
(YV) 28 Ol o3l o)las 3 (90 p)5 o 2 i) &
O el CBIE (6 p5 01l g 0 bas ang

Ve Jgilie ydile A pd ady) Siid o9 5l S S
Gy b 3Sed (g9 ABEI Ve Codody (g 9 A8 J> 2o
9 40,15 )L 0 Joe cnl (85 )15 adBs )3 e Ve
a0 Ol ap b bass ol bases Lls
b ple 85 slegS olSaun () 13,5 plol 315 il
V ok Cop (gSae  Cug g gt b YL 2
390 yaglh VO¥ jlu)lStl gge Job g 4dB> > 3l o
s e s yisigid ol S yoxia 315 8,8 )3 ool
(¥5) Wil o oz ooz YA £V 1/0) Sl
& bl 31

olel Sl53le 5 5l oolatul b odls jJUT ¢ guiiss oyl 4o
5e3] 3] o3lial b laySole dumlie 8,5 &y SAS
Wyl el o )3 B Jless ] pdaw j3 (S5l

alS g ady; 5 o

2 d9be odalie (0 g )V S > & psbolen
Alazals JS g adey 5 0js 2 o5 9 Sosd LiSen
A Sl b sl sy g Jlois] pdaw 3 ()l gxe
b (50l Caig) dw o 0 alS g ady) 5 (jy GBS
Db 5 e p3 domlS g Ay J 0)jg (rpeS 9 08
5 adiy § Ojs Ol Grie Spgba )5 sdalis
PO b e g G ggh LS 3 e wals
5 Sl Jl?‘-" )LP Sewis; & Cuns 2] i
d)?m d)o.wl ).>| Ay oo )]a) LY W) 04u) ULA.»)
ol ol O bl 03] wie cose Cusl S
dpd oS IS ub) S Sl 5 Jsle le
el (gyeh i oS Caol 03l olis calisee sla gy
2 Bl pob @l b & 29800 ol (g pials
S 53,8 S (V) ohlSad 5 oMo spaizman (V)
C.‘a.w u,u;l)ﬁl l; w03 9 t..,u.‘aJl Ju.w @5)1.3 OLS 99 )2
b oS sl 03, Ly (il azalS g 4o 5 (jg )9
Sy cdllas g pl guls

iolojl dalg ya 5l eas cubldy Lgbye (sladddyy L
cbld & ol @Yy S5 585 5 b hed 5l
Slalbds > bl 3 5 S0 el (PSS
9 435 cutS oldel ()yliS SilySSan oiSingh
5 Janl 3l ole dw 3l day g S5 Jalie peo; 4 olo & 5 o
09 aw dw 3 Gl O (9 sles cuslia izl
Db G5 g (Vg ke)0r) bawgie (i faald) i
5 5 Jeli 6ypd i 5 ] (god ¥ +)
@ mjpte SlWas g madS 215 it ) slacSas
5oy can LS dan (g)lul jod g ViV s b iy
b a2 S8 Sype 4 Gl ol g b Ko
ly ja 40 olS dw g IS aw b olas oS Sl
5 ) oo duw LI g il 35l )3 5 5 Ll Liyloj]
g M) 5 Ojg N by QLS Sy g bady)
bl gdaw (135 jued g uils 5l e alolBM, aoals” JS
A5 gy So)l o) s b Jlizd ol Lawgs
Bailass , cdilé

A e m b Gle o 0 Sy jlesS s
O sy b 4B VO Gode 4y Ly g ol ZAL gl
Jsb 53 e)las la LNad jod pile addy 5 e lie
Je) plogdy Sl L yiaglh ¥V-g F5Y SYV (slagge
3 ool @l (VA) 3,5 <88 (opel gy v (68
P she e p Gtegs SlroySS) e (6 Sojlu]
25 dnslore i (39 S g S )S
5 a1 5 o las as

adyy ol cdl p)S o5 4 JAD ke 1) e dw
L agds Ve Ode 4y L 00,8 8Ll mle @il jd oapeS
)5 ol sy Hles (slod j3 4ddy j> 4ad Hlia 0> Ce g
LYY A) B0 Futy gl
FRRMPSENT

MO L eds Al Ao o)Lac )‘ ).A.AJB)&M Yoo
o3905 bglo (el ) 71+ s Goyon | il
Ol & (AVIB) s Sy yid oo VY L o 0 5l
e a4y S Blwds > B+ (glod > diges )5 adlsl
V5 zoe Job pd ojlias s g WA ()l agds A
Il 5} Jools ol 3,8 OB yragthg Sl | yiagil
B ois e Voo del SJB £ 5 e e 558
YY) 05,5 dwlxe
IS S 1 T (520 (5 S0 100

Oer b1y odd Ay ojlac 3l e Sie Yoo lawl
b 4B O Gde 4 w9 5 bole Ol i)y o
F9See VO 0D Jods 5l 48B3 )3 59 yl50 03 Casp
DPPH ;¥ ee +/) 4 o0 Somin il a9 ojbas |
Yo Sde ay Jols Jglre 3,5 a8lal (guydll - LeSw)
2 ojlas Qo g 8§ 15 SHU g Gbl gley jd aads
(A) 23,5 315 yregidy pSal b 32093l OV 9o oo


http://dx.doi.org/10.29252/jcb.11.29.193
http://jcb.sanru.ac.ir/article-1-975-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.11.29.193 |

Vb

WWAA Hles 1Y o ledds /om3jl Jlo /)5 kS e Mol dolisagsy

i) OChaharmahal Bakhtiari BIlam #& Semnan

200

—
Ln
[

Aoy Oia
Root Fresh Weight (g)
=
]

Control

moderate .
Jald intense
s 510

TR
(63948 A ot

Levels of Salinity Stress

=,
[
[

L¥¥)
[
[

—_
=
[

azals JS' 5 039
Totoal plant fresh weight (g)
[
[
=

Levels of Salinity Stress

o) balpd )3 ()9 (i ilisee gshaw 3 Gl ned 59T dw 3 wlS (© g ada) g (A (SSlke - JSS
(05,005 2o > gy Jlosn ! o )0 (55 gime MR ailiie Bg > (sl (sl 1, SSLin)
Figure 1. Means of root and plant fresh weight in three genotypes of licorice under different levels of salini.t?(
stress in filed Condition (Means with the same letters in each figure have not significant difference at 5% probability

level).
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Abstract

Licorice is a medicina and aromatic plant that is taken into consideration for its valuable
compounds such as glycyrrhizin. Salinity is a mgor environmental stress that affects the crops
productivity. In the present study, the effect of salinity stress (using irrigation treatment with
different salt concentrations; 0, 150 and 300 mM) on fresh weight of root and total plant,
concentration of pigments, total antioxidant, phenol content, ascorbate peroxide enzyme activity
and glycyrrhizin content was investigated. The experiment was performed as a factorial under
complete randomized block design with three replications in field assay in Agricultura
Biotechnology Research Ingtitute of Iran-lsfahan. This experiments showed that, the irrigation
treatmentswith150 and 300 mM resulted in increased necrotic leaves, phenol and glycyrrhizinin
licorice, i.e. the plants increased their phenolics and glycyrrhizin content, as a part of the
mechanism to resist under stress. Increasing the activity of ascorbate peroxide enzyme in plants
exposed to salinity stress, indicating the activation of antioxidative and protective systems, and
reduction of oxidative damage in these plants. In salinity tolerant genotypes such as Ilam growth
parameters, photosynthetic pigments and glycyrrhizin content were higher than sensitive
genotypes. The present study has shown that introduction of tolerant genotypes in filed
condition can reduce successfully the adverse effects of salinity stress. Therefore, the results of
this research can be useful for cultivation of licorice in saline fields and breeding the tolerant
genotypes.
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