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Table 1. Results of variance analysis for the effects of salinity levels and ascorbic acid foliar application on pigment
amounts of St John’s wort

ol azys  a Judg,ls b Judg b5 IS5 Jude b5 digid 8

S.0.V oledigbe  pr Chla Chl b Total Chl___Carotenoids
Salinity (S) Syg 2 0.199# 0.010% 0.179# 0.018*
Foliar application (F) b Jolxo 2 0.040%* 0.002m 0.128** 0.010*
Sxf ibdslrex yad 4 0.066°* 0.004™ 0.098™ 0.011™
Error Lo 9 0.010 0.005 0.068 0.009
CV% Ol g g g 11 26 23 22

* S

Ao ) 50 mhaw jo o Jre OS] lo e ol Ay e
ns: Non-significant, ¥* *:significant at 1% and 5% probability level respectively
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Table 2. Mean comparison of salinity levels and ascorbic acid foliar application on pigments of St John’s wort
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Treatments Chl a Chl b Total Chl Carotenoids
(0 p2 o0 (o) (590 T oo Me/g FW
Salinity levels (dS.m™)
2 *0.43? 0.122 0.512 0.192
6 0.28° 0.08% 0.35% 0.14%
10 0.18° 0.06" 0.27° 0.11°

St y95l sl 3l Jplone

Ascorbic acid foliar application (mg/L)

0 0.24° 0.07¢ 0.29° 0.12°
200 0.35° 0.10? 0.49* 0.18
400 0.30% 0.08* 0.35% 0.13°

3l (gl sme WS o0 O e o LSD 395 ool g S e B> S syl Blas lacnSilae o o Gl g g b 0
In each column and for each treatment means with the same letter do not have statistically significant differences at 5% level
of probability according to LSD
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Fig. 1. Interaction effect of salinity x foliar application of ascorbic acid on Chl a content
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Table 3. Results of variance analysis for the effect of salinity and ascorbic acid foliar application on phenol and hydrogen

peroxide contents of leaf and root of St John’s wort

azy Spds s a5 LS ol ]

S.0.V Ol i’ 29bo 8303 Leaf total Root total Spoioysed  dduy i
df phenol phenol Leaf H20» Root H20:

Salinity (S) Sag 2 741.42% 24.14 1s 3208* 90.41%
Foliar application (F) gl 2 873.67* 84.28 18 1252# 108.80**
SxF S Jelme x 598 4 248.23¢ 268.24 ™ 3200 239.09%
Error Ls 9 181.88 206.54 1096 34.15
CV% Oy 6 8 8 1
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ns: Non-significant, ** *:significant at 1% and 5% probability level respectively.
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Table 4. Mean comparison of salinity levels and ascorbic acid foliar application on phenol and hydrogen peroxide

contents of leaf and root of St John’s wort

oo Spds b diy, g5 Job O3g0d STy gr0d dnST
Treatments Leaf total Root total Sy Al y
phenol phenol Leaf H,02 Root H,02
(o 32 pdor ) (9) S8 gobe (mg GA/g FW) === e pmol/ g FWe-mnmmmmaeeae
Salinity levels (dS.m™)
2 *106.88" 58.96° 115.58° 14.41°
6 109.71° 59.46* 127.43% 16.48%
10 121.68° 61.43 147.90° 19.85
S35l ol (il Jloo
Ascorbic acid foliar application (mg/L)
0 105.19° 57.39* 138.56* 19.932
200 122.00* 59.51 118.87° 13.91°
400 111.07* 62.66 133.48* 16.91%
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In each column and for each treatment means with the same letter do not have statistically significant differences at 5% level

of probability according to LSD
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Fig. 2. Interaction effect of salinity x foliar application of ascorbic acid on leaf total
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Table 5 Results of variance analysis for the effect of salinity and ascorbic acid foliar application on potassium, sodium

and K/Na ratio of leaf and root of St John’s wort

0 ° Sppely  ala, Sypdw  dduypiow  Sppdwd ddy)powd
Ol i le (50031 Leaf Root Leaf Root Leaf K/Na  Root K/Na
S.0.V df potassium  potassium sodium sodium Ratio Ratio
Sog 2 8576 28048+ 507140%* 66128 0.13#* 0.10**
Salinity (S)
ldelme 19130°  2048™  91369™  51282*° 0.06™ 0.01™
Foliar application(F)
SxF M 4 108230 19618 125839 42525 0.22" 0.05%
X
s
9 17643 21087 103373 27055 0.16 0.006
Error
CV% Ol i o o 5 12 9 5 16 5

# ns
¢

Aoy ) g0 mhaw ol cme ST (o pire pf oS4 FF

ns: Non-significant, **,*:significant at 1% and 5% probability level respectively
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Table 6. Mean comparison of salinity levels and ascorbic acid spraying on potassium, sodium and K/Na ratio of leaf and

root of St john’s wort

s o by o ol S
2les? Syppawly  alyypely Sy Al Sy & Adyypidw &
Treatments
Leaf Root Leaf Root Leaf K/Na Root K/Na
potassium potassium sodium sodium Ratio Ratio
Salinity levels = oo pUmol/ gDW-mmmmmmmmmemeeeee
(0 y2 ods ) (ow3) (53940
2 840.11*" 454.66* 886.46°  844.66° 0.95° 0.55*
6 892.38 387.43b 1197.5*  938.21%® 0.75° 0.44°
10 856.48* 360.86° 1273.8*  991.28* 0.80° 0.37¢
Sty sl (3 Jalomo
Ascorbic acid foliar (mg.L)
0 850.78P 398.44% 1019.4*  862.07° 0.85% 0.48°
200 907.60* 415.13* 1160.2*  919.57% 0.902 0.452
400 830.60° 389.37% 1179.2*  992.51* 0.76* 0.432

0 v ;0 (LSD) o sime glss J3lom 03] (wlal s cosiad S piie By G slyls JBlos a5 Llo Sl los 1o sl 5 gt o j0*

3,185 (g, ge Bl s o

In each column and for each treatment means with the same letter do not have statistically significant differences at 5% level

of probability according to LSD



VEe bl OV F ale ol psle o lame sla i

OYA

1200 -

ab

1000 -

800 - ©

600 -

400 -

200 -

S 9 ol
Leaf potassium (umol/ gDW)

de

W0 [J200mg/l1AA 400 mg/lAA

«

<9
=

cd
bc
| be

2

Salinity levels (dS/m)

6 10

(oo (owd) 590 o

S 32 iy sl 1 S y9Sun ol (LBl Joloxo 5 (5590 Bl 1.0 S
Fig. 5. Interaction effect of salinity x foliar application of ascorbic acid on leaf potassium

077 «

0.5 -
0.4 -
0.3 -
0.2 -

Root K/Na ratio

Ay o A By o

@O []200 mglAA [ 400 mg/l AA

2

Salinity levels (dS/m)

6 10

(P g s 3 (o ) (9% T

a3 o 43 oy Coand 2 Sy S sl il Jplimo g (5 9 Joliio 1.5 S
Fig. 6. Interaction effect of salinity x foliar application of ascorbic acid on root K/Na

polie (St A peliy Cos o Lol sl alS
Al Se Jolw bae Slas wilg oo o/ 51 5V
(Gengmao et al., 2015)
o 25 g panly 1ol o lade Sl
Gengmao et) IS po aiile SLS ;0 o 4 gl
5 ol 0ad 3,5 (Patil, 2012) 5,15 ¢ (al., 2014
Sy @ s cdale (28, YL oS ol gaoge (nl Sk
ol g ey RO cge ey b ol Gl O
e YL Qi adien Lol gl e it & el
BB g leadglle o riand 15 4 Conlus ssiaslis
(B9 mebaS Bao b a5 cunl snalin o> wiile SLS (o

Sgbige 0pS PoSly j0 S 5 mow Jaxe slagy

Los ilugess a4 550 Lulyd o olS il 0w

olesl ol s alie po g5ble Jalb jo ol aily
Slade pglie 5 el cadgl) 99 5 ;0 a5 Wb sualie
5 Li> (Shy onl 5 095 590 b Cow S penlsy
ol ) S gt ol 4y, Loagt ety i
Bojoérquez-Quintal et ) oi ;lo (5,58 4 Cwglio slo
3G s ady, 5 S o polie le .(al, 2014
O Wlgi oo a5 390 (6 peNeiir Dol (5,98 25 lans
00 e Sln ) gike &5 ABL ggdge (ol osins
sloplail o Sy ey o Jil 5l g pSslr 5 aday 50 o
Bojorquez-Quintal et al., ) 5,105 9554 00S yiwgid
sz e olE 5 o 4 el Cas 4> 512014



oYa el e oL 55 4 gl 5 T 00 Suisln b (slapenile 1, Kon 5 Sljex lidle

Sl uioac ‘3‘9.0 ﬁ‘d..v‘ u)s ) osdsodnlie J&Lf

e bogh a8 S a0 Ly 5 Coglite sl (lgicas
SLon il czge 5 WS o5 Sy gl Sl O 24,
e 5 o gl cllil 3l 6 S ol g ata) (oo
5 5 OJ9 O oS (Acosta Motos et al., 2017) s 5
wbij‘é)wwum@b@b&ogw
039 R el (5,95 5l Jolo (o 25 5 5anl T
ol wile SalS (g5, » Olidod 1o (5,50 Fl p Sis
abuwl o), «(Gengmao et al, 2014) 154
w28 3 (Najafi and Khavari-Nejad, 2010)
sili8l bl sals sumlie (Neffati et al., 2011)
PSS n 50 i 9 S cew Glagn (sed
S Skl Wedioe i, e S p Gl 5 sl
modale sezg e 4 Waz gl S bl o Cusgaze
«(glaalllae o (Tounekti and Khemira, 2015)
) iy 9 (W po SiS ologer (2 (595 (Sren

3 69 b 51 Jolo slaosls iyl 43 ol ¥ Jgu
W) 9 2o Pl S (39 31 S ygSw] sl (S Jploxo
sl dle oL

Table 7. Results of variance analysis for the effect of
salinity and ascorbic acid foliar application on shoot and
root dry weight of St John’s wort

SlS gy S (339
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Ol @lo 691 Ghgot dry Rootdry
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gwa}laa X 6)5-») 4 05,,,r . 020”
SxF
Ly 0.01 0.01
Error
CV%

s

RS PR I o SIS NP TORE  (FES P RPN S P VPR
ns: Non-significant, ** *:significant at 1% and 5%
probability level respectively.

ST ol3T Gl 0l s8> (Hameed et al., 2015)
ledly LU (al JUd Grge (o clile o 2o
Koyro et al., ) 55,5 o Jobo puwlty i 5 5518
S99 pie Cde @ Wl o puely i ials (2013
iile omdsilie VOS] 525 . Sl o pendlSe
Lo b3l cudled LS oy glbntisy Lials
Gengmao) wils Lié (s dydshi Ghaldl 5 i ald 5o
iz jmels gg, a5 dolee 51 Koo S (et al,, 2014
23 by gz sl s S el HI38 5T oy pls
3ok 3 398l 3eaSTy gead Sle @ g jlaSTy
e yolal @laeslS &8 > oS Sl (590 v GlalS
Fernandez-) ouS' oo sguore p y0gail 4 aiy ;) (S5 165 511
olS o o yg%w! el 5l eoliul (Garcia et al., 2009
S e 4 el S 50 )3 et sly e
PS5 slaazals ;o Lo mls By 0,88 sbnl 4ty
Sy S hee B0 Bl o SopsSul s
Yool oS sls als ]y o, g Vb 1) S o 4 peslty
2 e i lesl saslis ady ) o eSS

(Athar et al., 2008) ol 4,

Ly 9 552 Pl S g

0 2 ol GRSeny 5 Shdsle (sysd 5 ]
Mgne 20,0 Jliml mhaw jo plse plail g asy ) S
Y Jga2) o9

P ady; g 2o el (e bwgte St (e 28, YL L
g il gl oo ,0 VY o VY lawsie jsbay oJals o olS
J992) 095 (mborsomd V0 97 (5590 Tobw Gle (Solis
o ol e 5 Syl o] 2l Jybne A
Sapgn] il ZBE 0 VL 0 (55 Cn e g SuBl
s3a> 33 (A Jsoz) o saliv (il pyS e B0
- e el el pas )0 uized 5 S ysSil al
aley 5 glop plal Sas ()59 50 (900 B mhaw )3) (5l
oanlie wals b awglie ;o mow 0I5 loles
45 Syl sl 2l oS e Yo ot S s S
Oy (N gV ISE) 8 A, SB35 Gili8l el
e g Guimjowd Vgl )3 ady) g (2les plal (3
2 e yieS g So Sl el i 8 Lo ¥
Shdgbe G99 (Gerjowd V*) )98 whaw (0 SVL
(A g Y USKs) del Caws as Su 5] ol



Ve ol OF als el pole 53 ae (sl i

Of-

i Ygedo VY0 slochile b el cubglla oLS
YO cdale o Ll wis samlie Sz (59 0 (5
Olpeds (59,0 aenST Jlade (il 8l L plRen ¢ Yga e
S g 5 (yj9 oS @ gulonnST ol (e 5l casli
yare g0 bl (Koyro et al., 2013) cél zals oLS
GhlS 5 sy A ey czge Sy o L5 5 o
SalS 1) Sas oole g ole,s 45 sgd oo ds 1S
ol egdle (Shahbazi Zadeh et al., 2015) aas
Reddy ) 05,5 o o) g jiwsid jialS g ATP i
(et al., 2004
Gopd Sle a4y SiS g 5 ()59 SR oo aldelew o
@ S5l el bl o ylalS jo a8 o cvalice
Sy yS iblS e o] (SosSlue conls clde
sheo Yoo odale o (6)e (Ghorbanli et al., 2010)
56 Limonium stocksii oS Ses )35 (59, ,Yow
O Sod abale aaw, g 6yeh 8L ol b Ll scuilas
Ol 1y 2l Gl cnl Consly sl SoojgSl G0 8
Seg i lals o (Hameed et al, 2015) &S
e Yo 1y O35 ST gt S sl Sl (15050
S3boShy Sbls 4 Ll 058 oo aiyg; GO ey cge
5 ohals Wy, ad dtew anld Sl apl lawg
JUCRES R FES ORI AR S PIRW 00
Venkatesh ) o ls gllas iolosl ol ol b aS 0,5 o

S Jslne 5 698 Zobuw Syl uSilko dmlie A Jsix
Gile oLS aly) 5 lgh Pl LS (38 st St ygSoul
sk

Table 8. Mean comparison of salinity levels and ascorbic
acid foliar application shoot and root dry weight of St

John’s wort

SS () SlS 039

b los Sl plal ada
Treatments Shoot dry  Root dry
weight weight
Sghgew (g /plant) ------
Salinity levels (dS.m™)
2 *0.97 0.86*
6 0.72° 0.69°
10 0.70° 0.66°
St 35T ] bl Jaloxa
Ascorbic acid foliar application
(mg.I™")
0 0.71° 0.65°
200 0.822 0.78*
400 0.87° 0.79*

B Ko sl il 85 olaSles loss o sl 5 095 0 *
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In each column and for each treeatment means with the same
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Fig. 7. Interaction effect of salinity x foliar application of ascorbic acid on shoot biomass
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