[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/cb.12.33.150 ]

-

V- WALl 1Y oybed fesjlss Sl /sy lalS 3ol acliags,
N Lol 8l SU59099,90 saEML 51 (A axdllae

S bl pd 33 o590 S WI 1 4 (Stevia rebaudiana Bertoni)

£ w“ Yoo \ & Y o o .
oL gy 9 yeiliyB 051 ¢ (1,5 sl ¢ (SISl yg (o iy

el sl i Je 59a] Ausge d agls IaLS) UL psle il uli IS 455 gel i )
(mahyar.gerami@yah00.com : Jsgus sdia g5) (il ! «(gylw dbaw Jlo 5j00] duusge (ols ciun e bolisl =Y
ol el oSl (LS (Selsnsid (5S> gl il Y
Olrl sl «s5)sliS @ 9 (hjgel «lisind lojl e yijle il (oo @lin 5 (5559liS (290l 9 ClaiS S po (£l 5 (2]y5 pole Clhdos i -F
WANNVA : oy ol WA YNE il s fo,b
VEY B VO i

[XVEN

WMo 3yl GBS Ao 51 HBLS M5 9wy 2 (oSBT &5 Wl (s eE SBOET (e T (Se S (5590
9 18 ]Y o) g Jloa y3 ol SWI (Ko 2 (2,1 BT (l 1 b ag ol 513,05 Ligiunl ol 5l (19,15
olS (Sujsledyge Clio (S 59y 2 (medw 2y Voo o 10 g Vev 00 (o) ihaw o )3 (5590 b (w03 +/T
Dy b (SWGIue Jle (590 dumwio 2 10— Jlw 3 )55 aw b Bolas WolS b LB > 95l O yguo @ by gian]
5).: th ‘JA&W cblag 8‘95)‘ scj).t oy cb)g.;‘wo Sy “:'lsh 'O‘AJ‘ 9 d.u;\a) Swis c)s 039 J.ol.w d).rs’b)‘.ﬁ, 3,90 Ol
QT a8 3y i milyyle i ) ols gl gy (LAR) Sy mlaw Cuwnd 9 (RLGR) Sy o sy oyl5a0 (LAT)
M) c).v 45).: @a.w U»L.o ‘d.w.:) 9 u)',é dtb'e,.\a‘ S 9 ).9 339 m)SJLm HKeY) “5).: dlaxy mLS 8&;)' Ol > ‘_;)94&
A 3y90 Slho 29 o (985 5 (31355 SRy ol Ll Sl (gl gm0 yob 4y Syt e Coad g Sy (e
o5 1 3ans al331 (5 p90 Y0 e Vo0 —lighS S g1 )5 +/€) Ch2S2 jloi 45 0,50ke Slasi ul38l Jlle (g1 35
Vor-(lighS S 2 )5 ¢ /) ChIS3 jloss )3 dudyy Job «arlgp oIl SWis 9 )5 (35 cuby SWbd 9 55 (39 5 2 g
+/Y) Ch1S3 Jlow 5 ((539m5 V9o (koo Voo 9 I3RS S 2 0,5 +/€) Ch2S2 ylowi y3 gy EWS 1 (l381 (5 y9ud s¥ 90 o
VeroglighS A 1 o) +fY) ChIS2 jlos (ol 2 ogdle 3,5 ol ()90 ,¥ge (o V0 5 Ik S 2 08
—0ligS S 2 0,5 <) Ch3S3 jlewi g ((5y90 Ve e V00— (l0kS S 0 0,5+ /E) Ch2S3 o (5590 Vo o
il RLGR (59, (Gygw s¥90 ke V00 -ifioS sl 32 0,5 +/Y) ChIS3 lowi 9 LAR (59, (Gy9 ,¥90 ke VO
LS S jlgd 90 olho i b bLI, 53 oo Wb Wilgh oo i ol SWABL Liwly ol )3 dly LS ,lo xe
balps ply g3 olS onl 5 plg ©lio cul Cogli b B ans &il1 1) (1508 SWI 4 5508 (A5 bulpd )3 Ll (290>
il 8 S (1910 LS 1 g8 (laefly
29 G sliie b gl 58 p (o0l oiioce

i{:yﬁf \f&&li;mggym j:: 4 Ug,=e (Stevia rebaudiana Bertoni) L giwl oS
OigiS (10) NI M i g s glagis Y SR by sl e il 2 s S
1) ) 4 25b e (CoH1ON) (s,SLs Ly (CHT) Gble og /oLS ool (VYY) sl e Asteracgae o.)lylf
S g | oo ol Sgdis Bite oS gaedinaly IR 9 SFL eses b & g Bl ooB
D s S i S g Ml ) € 3L
SlaS5s U 4 (V) il by (slaginl 5 pgls 5B ol ¢ plie dlge 4y 5l Llod I Lgrwl (Y0) cuwl azdly
J Ao 5 5 gy dns St ade fisisS opsSon a5 xSl Al (215 GoSE S o 25 039
Slmjew g Woges (59, ” S Y Sy esle ) B2F 0ok [l Jld sl gbLs Loyas)
izl (s 1250 iy Shewsy §) iy gy 9 P 4ol o sy (1) 2b S colE
(s 2ol o 3 0 ped gl Slanssls
Ol dloa 5l a5y (ob5 sblze (lsaS gl e «J‘ﬁ*‘ 095 OB g o.:w (5025 A3 g‘sss
Ao b G5l 5 Ol Cad el & S ELI LB o Sl > el @Sl
2 fo2S g a olig (A) 25 alal a0 ahel e ST {E) Sl o S5 Ol
W s S slagely Gl can iyplas A 40 Sl Gamen 5 BTy o3 ) 2 g
G oo st Glacdslio s 5 (o> gl P 0 medele 5 S35 WP sy S Glegt
I Sl 3 oSl 5 adypdl dapad daJgi OB IS B o agie e (1)l oS
V)5S ) L (F) ooyl alos ) oS lawss ST OUEsles 5 a0 B Sax 2 obld LUy
B A1) gl () (S5 e0s% (0F) oy d1F) Ly 4 o0 PN Ghme O & 5 005 23 s
« (r+) (Chenopodium quinoa) Ts:s o (£Y) pus () D (0F) Sl ogin b5 s Cumnl Sl (598

doddo


mailto:mahyar.gerami@yahoo.com
http://dx.doi.org/10.29252/jcb.12.33.150
http://jcb.sanru.ac.ir/article-1-1084-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/cb.12.33.150 ]

Vo)

WAR Loy IYY o)l /wmjlgs Jlo /ely; ol oMol anliimgsy

()90 Y50 ke Voo =ligS jd g p)S +/7) Ch3S2
(5798 s¥5o ke VO =(ligS 3 0 )5 +/7) CH3S3
B b olals ady,y g ol plul Jsb (6,505l0l (4l ys
A spSelul adyy g olS Job g e olStalof] 4
S50l hiled Cygo 4 Sy ol g 0,Ske Dl
g?).g pr abw u_?).g G\a.w ua>l.w d);b)'l.\il o> IR
o[«+)) Licow Jio mw Sy gow oiwd S8 4
Fools sl gy b e (@ e (Sl
bpS cusp olS g plil g ady) 5 (0jg 5 0ad
of++) 8 LB1150S Juo Sartatius (s45l5 ;1 ooliiw!
4 g SS9 Al G LD ot p)S
Sy 8,5 e 4 )3 SA clod (3 g 9l 3 el FA ©oe
0 )55 uJLou) 69}‘)5 L olej Cusds gl U 9 A odl>
(3) 845 039
(Leaf area rate) S y glaw Comd
Mbgbgymu)sﬂogkjy@awwLAR
ol L;)J)J odiadilis oS
Said )9 Ls ﬁlﬁW ‘fﬁ @aw l.» ).g‘).g LA sles O"] PN
Al e

LAR = (LA1/W1 + LA2/W2)/2

(Relative leaf growth rate) &y  owwd Sy (3] a0
daw glue n Sy g aljy; Gl Sl RLGR
cuLo) 4\:5 Cund ]) DLS tj).g Ju.fls) )L\.a.n Ju.»bu.o chj).:

Wl o Gy pj Aalee 5l aS W68 o Sy s My

1 dL
RLGR=—x —
L t

RLGR — ILnl2—LnL
t2—tl

& sbol Coluwlxe
sz osel b leedh Ske dwglio 5 by 4js
N3sle s il eolainl b o pd & Jlois] mdaws 55 (4SSl (glaiel
Jsdley 3 oolizal b 5 laylses .5 pbxl SAS 9.4

A ey EXcel

P S Slie ibly 4jps )l ol mls

2 OligS Bgme Kl & cusl ond 03yl Y Join

Flaadl e aopd Y sl pdaw (3 0ids (655051 Glaw

Taw > Sy ol | pé iy Clio plad )98

S9 zolaw lite 3l 0gMay 3y HI0 ixe duopd ¥ Jlozs]

So o 3 1y (il SIS sl pl 2 5928 9
Lol L sy

daxie (Sielesid slacalld y ogdle ol 0l 48,5 LIS
5 18, Mg ol S Sl o3 SIS olignS
Sl puSad b bl o (F) disy de0 1) oS 5, Sas
s 59 p kS (Sl Sllllas ()ljS Hetmadl 5 (559
2 2855 98 b ] o plodil (YF) 2950 5 (V1) (55,8
S Shy deme cly g gt 508 L bLS)
b )l (g)ed G5 ot Lgtul oS (Sojelgd e
sl J oy adllae cpl 5l Bancgy pl Il
bl olS (S5gdedy9e Sluogas 5l Sy p oljens

D9 Sy i byl cod

W g, 9 2190
W)lowd Jlos! g digod aned

S598y90 Sluogad n (figuS Sl oy yslaie 4
W5y 2 5y s a3l ol glis) i gl olS
b olon plul g ady) iS5 5 )y @) SSke s
@ alojl €S paw Cand (S o A e
P OSY L (Solad Mol )b QB 53 L)gSh )50
ol o b elinl pe o hioel dumpe SIS
sy o Ll aals daol s pldl A0-95
Comd & (9o Cay 9 Sl I (bglse (ol (Sadly
s o (SO, el A g olidsy celw V& o (00:0+)
CuiS Juopd YemAe wd Cugby b olS Sle a0 YO
2 5bed (34s V) Iy iged b i jelale &y D
J o 5 ] 5 ol e 0e | aia
Oy 4 olignS oS Bl Iy, Ve S
205 15 5 IS eIY o) g ¥ 3 S o3l S
el VF 5lam o) Jis 4 ad Jlosl olS (g9, (%)
Br o )5 Voo deo yho maw oz 3 e
Nooido Vov el (uion (03 B) s )18 )V g0 o
2 Yoo e N0+ g (ol udon (g3 V1) a8
oS 59y 2 Otalesl bl b (el s (0 10) e
Sl (o 5 b A plalejl 3)90 slajle )5 Jlesl
(G355 Nnisen siom JigiS 7 2 25 siue) CHOSO
v Nyaho 0= 7 2 5 i) CHOSI
(csr90 Ygaho Ver=pligns 3 5 p)5 sao) CHOS2
{5o95 Nynien 0=l b 2 p5 o) COS3
{98 Yooiheo yho(ligns 3 5 p)5 +/¥) ChISO
(csr98 Yoo Be=pligtS il 5 p)5 +/¥) ChISI
{395 Naaha Ve o=0ligS 2 o5 1Y) CNIS2
{s95 Monden V0ol 5 3 5 +I¥) ChIS3
{98 Yooiheo ho(ligns 3 5 p)5 +/¥) C2S0
(csr98 Yoo Be=pligtS il 0 p)5 +/¥) Ch2S1
(695 Nyogho Vemcigics 5l 2 o5 +IF) CH2S2
{395 oo VDeliga ) 5 5 +I¥) Ch2S3
{98 Yooiheo holigns 3 5 p)5 +/7) Ch3SO
(csr9d Vsoiko Be=gligS 1) » p)5 +/7) Ch3SI

3


http://dx.doi.org/10.29252/jcb.12.33.150
http://jcb.sanru.ac.ir/article-1-1084-en.html

[ Downloaded from jch.sanru.ac.ir on 2026-02-06 ]

[ DOI: 10.29252/jch.12.33.150 ]

95 9 O3S jless cod bgal ol (Sofgled g0 lio uibyly 4325 - Sy

Table 1-Analysis of variance of morphological traits of stevia under chitosan and salt treatments
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Figure 1. The result of mean comparison of leaf area index under different levels of chitosan and salt stress
treatments. Columns shows mean and the columns with the same letters shows no significant difference
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Figure 2. The result of mean comparison of number of leaf under different levels of chitosan and salt stress
treatments. Columns shows mean and the columns with the same letters shows no significant difference
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Figure 3. The result of mean comparison of number of internode under different levels of chitosan and salt stress
treatments. Columns shows mean and the columns with the same letters shows no significant difference
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Table 2. The mean and deviation error of chitosan effect on wet and dry weight of shoot and root in stevia under salt
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Figure 4. The result of mean comparison of root height under different levels of chitosan and salt stress treatments.
Columns shows mean and the columns with the same letters shows no significant difference
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Figure 5. The result of mean comparison of plant height under different levels of chitosan and salt stress treatments.
Columns shows mean and the columns with the same letters shows no significant difference
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Figure 6. The result of mean comparison of leaf area rate under different levels of chitosan and salt stress treatments.
Columns shows mean and the columns with the same letters shows no significant difference
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Figure 7. The result of mean comparison of relative leaf growth rate under different levels of chitosan and salt stress
treatments. Columns shows mean and the columns with the same letters shows no significant difference
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Abstract

Salt stress is one of significant abiotic stresses which has negative effects on growth and
production of important medicinal plants such as stevia. Thus, the aim of this study was to
evaluate the interaction of chitosan in four levels (0, 0.2, 0.4 and 0.6 g/L) and salt in four levels
(0, 50, 100 and 150 mM NacCl) on some of morphological properties of stevia based on factorial
completely randomized design with three replication at Sana Institute of Higher Education in
2016-2017. The traits studied were plant height, fresh and dry weight of root and shoot, number
of leaf, internode number, root height, leaf area index (LAI), relative leaf growth rate (RLGR)
and leaf area rate (LAR). The results of analysis of variance showed that salt stress resulted in
significant change of plant height, leaf number, internode number, fresh and dry weight of root
and shoot, RLGR, LAR. However, the interaction of chitosan and salt stress caused
improvement in the each trait above mentioned. For instance, the increase of internode number
in Ch2S2 (0.4 g/L chitosan-100 mM NaCl), leaf number, fresh and dry weight of root and shoot
and root height in Ch1S3 (0.2 g/L chitosan-150 mM NacCl), plant height in Ch2S2 (0.4 g/L
chitosan-100 mM NaCl) and Ch1S3 (0.2 g/L chitosan-150 mM NaCl) was indicated. In
addition, the treatments of Ch1S2 (0.2 g/L chitosan-100 mM NaCl), Ch2S3 (0.4 g/L chitosan-
150 mM NacCl) and Ch3S3 (0/6 g/Lchitosan-150 mM NaCl) on LAR, Ch1S3 (0/2 g/L chitosan-
150 mM NaCl) on RLGR showed significant increase. Therefore, the achievement of this study
could present profitable data with respect to morphological traits variation in stevia under salt
stress condition and chitosan elicitor in order to conserve these plants by improvement of these
traits under stress.
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