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Table 1. Variance analysis of the effects putrescine, salicylic acid and salinity on some physiological characterists of stevia plant
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Table 2. Variance analysis of the effects putrescine, salicylic acid and salinity on some antioxidant characterists of

steviaplant
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Table 3. Means comparison of the effects putrescine on some physiological characterists of stevia plant
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Table 4. Means comparison of the effects salicylic acid on some physiological characterists of stevia plant
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Figure 2. Means comparison of the effects salicylic acid on some antioxidant characterists of stevia plant
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Table 5. Means comparison of the effects sdlinity on some physiological characterists of stevia plant

pes  Coue alleod sl sl U8 DUSE adss s
(o) S PS5 ndeasSe)  peSike) e reSule) S neSule) (Voo )
(22p) (¥ 0is (p5 (p5 » (p5 (p5 » (p5 i
TV/A-¥E YANIYE TV/a8\© AN O o[-5¥P -/a.92 Nz -/y¥.2
F0/53A° y-[asyP va/\ovP -\oaP o[58 -1A0\P AT <IYY\P va
ov/y.s?2 VAR IYZANAN VAR ofoy.2 <JAY-E N NARRN 0.
Wil g hopd iy 5 o Jloinl gaw 3 brnSibe G o ine SMS Sily gt 8 53 glisie Sy
af i dls:n:;ljljfl-e—‘ da BY SRR 3 aus)
20 8 (u/gr/plant) (u/gr plant)
a b 15 0.5 a
a
60 c 10 b 0.4 b
C
¢ 03
40
5 0.2
20 o1
0 0
O —

B (Y50 Lo ) (5y9 sl cale

(3¥50 (ke isyob slo clale

(V5o o)syps slo clale

Lol oS y3 SlanST 51 slaw 3l gy Sl 1Sl dulio Y S
Figure 3. Means comparison of the effects salinity on some antioxidant characterists of stevia plant
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Table 6. Means comparison of the intermediate effects putrescine and salicylic acid on some physiological

characterists of stevia plant
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Table 7. Means com‘parlson of the intermediate effects putrescine and salicylic acid on some antioxidant characterists
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Table 8. Means comparison of the intermediate effects putrescine and salinity on some physiological characterists of
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Table 10. Means comparison of the intermediate effects salicylic acid and salinity on some physiological characterists

of steviaplant
«lg « ol T o . . .
pes OB OIE lel wl b b Al
y sl y 2eSake)  pSe) e SLke) 25 ko) S ke) N Sl
() » 2 J909,55) < < < < p (3¥50ke) ¥
(20) (5 o 5 (¢S (p5 » (p5 » (5 (5 » (x¥90 o)
Yo/F¥Ye va/ra\P ya/ss.© vy --0a° o[58 -J50a® -IyeN@
FO/AAC Yy /vyybe TY/YARC Jyere .[.s¢b . [As<D N ./yyeb Vo
o8/5y @ £4/05YC £5/5vED NV [oy)a <JAYYC ./syab .Jy-aC V-
£ /y51\d A+[A¥Y2 TE/YSAC Al % /Ay NG L JYrAR
FO/O¥A © v-/yore £o/-\sP Jsvb o[-5AR - IAFYPe ./syab IY\APC Vo .10
fa/av\P sv/-wd £O/VIAR .Iyy@ ofey.2 -fvard -16AXC /4.4 V-

il o oyd iy 9 S Jloin] a3 b p Sl oy 5 gine BB [SSlo gt b > Ciglite g


http://dx.doi.org/10.29252/jcb.11.29.40
http://jcb.sanru.ac.ir/article-1-918-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-16 ]

[ DOI: 10.29252/jch.11.29.40 ]

A bsol ol (STl 5 (Sojelsnsed Sleogad S| (S p Sl sl 5 gy S (o

20,8 odnlin JSecul Hlde (0 (uiulj8l gy Cpwyie
I Sl il g ()90 S zolaw ) (pien
9 Sopd alizee gl 3 (B ol L]y Lhals Xy,
Ol 1) aald Gged 4 Coms (Lol L9 (g caliseo

Y Jgis) ol

Sebewdlo spl 9 (gy98 Jlite Pl 0o duslie

L (595 Vanee V0e V0 s 5 45 3l ol
Fo b a3l jlasSTy 5 YU palie Sibiadlo sl
G55 il b Sl sl Voo lio /D grdaws
Iy b me inlS Koy o5l JGol) e oyd liee
Cy Y9 J;l.nm ul).»‘ Q.SJLA Ao .(\\ J9A>) sl L)L‘"‘"
Chogad JI Sp o Ged 5 Sebudlo sl
Voo doo YO maw oS dg ol 51 S Slas] sl

il ol oS 5 Slomguad 51 (B2 yr 09 5 Sl sl Jlize 31 5:Sbso dumlio VY g
Table 11. Means comparison of the intermediate effects salicylic acid and salinity on some antioxidant characterists

of steviaplant
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Table 12. Means comparison of the intermediate effects putrescine and salicylic acid on some physiological

characterists of stevia plant
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Abstract

In order to investigate the effect of putrescin and salicylic acid on some physiological and
antioxidant properties of stevia under salinity stress, a factorial experiment was conducted in a
completely randomized design with three replications. In this experiment, samples were
exposed to different concentrations of putrescine (0, 0.5 and 1 mM), salicylic acid (0 and 0.5
mM) and salinity (O, 75 and 150 mM of NaCl). The results showed that putrescine solubilization
at different concentrations caused a significant increase in chlorophyll spray values and
antioxidant enzymes of catalase and peroxidase, while the amount of malondiadehyde and
relative humidity content were decreased. This research showed that salinity reduced the
photosynthetic pigmentation and increased antioxidant enzyme activity. Also, the use of
salicylic acid resulted in an increase in the amounts of catalase and peroxidase enzymes. Based
on the results of interaction between putrescine and salinity, the photosynthetic pigments and
anthocyanin contents were increased by increasing putrescine at different levels of salinity
compared to the control sample. Also, the catalase and peroxidase enzymes have significantly
increased. With respect to mean interaction effect of putrescine, salicylic acid and salinity, an
increase in leakage levels was observed with increasing levels of putrescine levels at 75 mM
level of sdlinity and 0.5 mM level of sdicylic acid. In salinity level and salicylic acid
concentration of 0.5 mM, the amount of malondialdehyde decreased with decreasing amount of
putrescine, and the amount of peroxidase enzyme increased as compared to the control sample
that caused resistance of this plant to sdinity stress. Therefore, the application of both
concentrations of putrescine and salicylic acid would be effective and recommendable.
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