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Fig. 1. The interaction effect of salt stress and phosphitepotassium on stem length in lime. Values are the average
of three repetitions and the same letters indicate no significant difference with Tukey's test (P< 0.05).
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Table 1. Effects of salinity levels and potassium phosphite ON morphological and biochemical indicators of lime.
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Values are the average of three repetitions and the same letters indicate no significant difference with Tukey's test
(P<0.05).
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Fig. 2. The mutual effect of salt stress and phosphitepotassium on ion leakage in lime. Values are the average of
three repetitions and the same letters indicate no significant difference with Tukey's test (P< 0.05).

Sdllgoyglle
s3TTs0lle e Ks8I a5 ol i aiallsoglle s 1 ki ok 5 (695 ol 515
VI Galifl o yie p ndonjomd 7 (6590 gl 45 ol plis gult 0,5 oy (o2l (sudg) wals (lals 4 cons
£55 2 JsosSee 1Y) wsalligopglle (o iy o oo tonjsmd VIO (5555 b anglio ;5 willgagyglle oo
(5 039 25 2 dsearSee *IVV) wialleoiglle ( yiaS g 091 ooy ion s £ Sad oo (Ll QLS 50 (5 03
Sz i owd TI0 oV o )3 (6598 m s)logime S (rrizren ol ssaline fio g eenjoms VB (5590 5
el Codand (e GlalS @ S aallg3gglle (ABLT o el Cuded Lo 008 () Jgo2) ais ssalis
s oamliis measlly Cuhed 51 30 0,5 VD Slass 50 (5 035 p05 2 JseasSee <N ) ssligopyglle (2 %eS 5 05 (3155

Yo


http://journal-irshs.ir/article-1-678-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

Ohles 5 5,7

Cobnd ] o r’)f VO Gl 0 )5 Coles 50 09 puwly Cudnd 0,5 aau 5leud )0 (YY) ~‘:c-"~‘ﬂL5°Q5JL" R 9
OV Jgo2) als oawlis pawly Cotund Jlosl jaas lalS 4 Cond o cpl (g, T4/F Jials Cogo el
Jg

o0 7 BB 5l Seas oy (ol 3L aS 055 adeiie Joid p remsliy Sodand 5 (6598 Ol 51 :S0lio dulio gl
OLLS b anglie ;o Joid (g0,0 VWP (2l oSl 51y o uionjowd 7 Jlons 50 08 00938 Joid (lie 2 %0
25 059 255 50 S sl 05 (oo YVINO) Ui i b ol oy o gm0 VB o b oy (gl
Sliome (n oS LBl g lodme BN Loy rierj o FIO 9 (6555 L a5 0h Cod S Gt jowd 750
2 odalie e uiesjowd VO Sai b oads 65lol lalS 4 55 (5 (g )5 50 S sl 05 e YENY) Joib
o G0 3 VP A a8 e(d 53 0,5 VI0) pely Cobnd (Lo b J5i8 (liee a5 ol ()La3 s izren () Ju)
Soand il 50 05 VO Sl 50 (5 039 5 50 SIE del 05 oo YVIAA) J9ib (e 0 i 2atls sl (LS 4
2 oaalie prly Coind 35105 e ot 53 (5 039 o5 )0 S sl 0,5 (Lo YYIFA) 0T (l5e (705 5 by
XQNIPREY
S 5T by

STl Syl (oo YIV) Gralidl 4 i s Guiejomd # gl 50w 0357 o s (ol
S DS jo o s o0 FI0 9 7 (595 L a5 aiz jo ol ol jlo o o j oo V1O (5590 b anylite o
AVIV) 0T liee (oS 5 5 i smsd #5555 50 (30,3 AFR) (oS T byl e 0 i ol
@ e (i 50,5 V0) el Cotnd (pizren (V J9a2) 0l csalie yio p uienjows VIO (5550 Hleud 5o (do)y0
ST BT byl i ka8 g cn e b 8l GlalS 4 s STl bl gao s YIF Gl
O Jgi) cails 3las bty Copind 2 30 0,5y 5 VO lod &) e s (0o AN/E o 4+ /55)

Sl (o895 $0,0 VM (falS el jo p ion o 7 Seod EanslS” (G g S0 (a9 Gl 5 S jles
VO 659 )3 Gk 53 255,550 VFIN) g Oliwe (im0 e g uivesjowd VB (698 (5 oS &
o b odalie ey edens o 698 )0 (Rl 12 2559,5ee VYIVY) (g Ol (27T 9 e 2 (i o
Gid 30 25 ) el cotnd () Jouz) sl (g5l sinn ‘_;)LJ O ey uianj g FIO o ¥ zolaw L oS i
Ol Gt 455 b b el Codnd 008 (e LS 4 S (g p Gl (0,0 VP il 4 e
2 (2o VWIFD) (g (lime (0 %S g mamnlly Cotnd 2d )0 0,5 Jlad 10 (id (e 2 0,579,500 VAIND) (g
) J592) o oamlive poliy Cuiend 9215 o jlas
(PAL) 5Llbsgsl (VT b o 51

S a3l W9 LIgal VT b 3T odld (e 6595 G GRal381 L aS ols (s (5 Silie i s
VIO (65 4 Comd ol (60,0 VAIDR il o e 0 uos jomd £ Sl 45 (5 9bas il ol lals «

G i balpd 50 Bl cnl ye Sente cu prlly Cuind 5 )15 (riizres a8 sald LS [0 ey eitesj s
Py e jewd £ (Syed i b ] j0 0 5 V0 cdale (o el Cund 0 )15 0l saalin vald Gl 4 cod
e 5w VO (6598 a5 b aals (lalS 4 Cond (e 0 o5 o VIV O) w3l cnal (g, 0 Yo /Y + 2alidl 4y yomie
oo K10 ¥ (6,95 mhaw ;8 rely Cuind mhaw 93 50 by o 3 (nl Cudlad 0l (g 0,5 ke F129) 50

AF JSa) amsls wal (s I e S| e

iz


http://journal-irshs.ir/article-1-678-fa.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

(VFF) FAF b 159 oloamio F ojloss FF als ) el 55 5 psle alxa

& No Potassium phosphite
m Potassium phosphite 1.5 g/l

g’ 8 - & Potassium pho%Dhiat% 39/l
n
1 abc abc
'i‘) 7 cd cd bed bed N e
3 | N fo N E i ‘ %:
3% —~ 6 \ ] Ha L
T s gy Rl e
e g5 P e Fun, L
35 N [ 5 iz N
=B 4 \ 4 5 s \ i
" o N [ N
a il ) e it
A1 N [ (2t B \ 2
3 ] " n ] g, o
:3; 0 ] e ; ey d o e
1 15 3 45 6

(30 g3 (i j o) (6 390
Salinity (dS/m)

S as 5eSils ol 3 ged 5 5Ll IS a3l cllad sy Cind 5 ()9 (B (iSan Y S
Ll (P<0.05) (S5 o905l b Hlo gime S pae [ Silo luSs Bg > 4
Fig. 3. Interaction between salinity stress and phosphitepotassium on phenylalanine ammonialyase enzyme

activity in lime. Values are the average of three repetitions and the same letters indicate no significant
difference with Tukey's test (P< 0.05).
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with Tukey's test (P< 0.05).
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Fig. 7. The interaction effect of salt stress and potassium phosphite on the activity of lime ascorbic peroxidase
enzyme. Values are the average of three repetitions and identical letters indicate no significant difference
with Tukey's test (P< 0.05).
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Salinity is among the abiotic stresses restricts citrus growth. In this regard, the selection of
appropriate method to improve growth characteristics and antioxidant response under salt stress
conditions can be useful. The present pot research was conducted as factorial reperiment in a
completely randomized design with three replications in the greenhouse of University of
Hormozgan during 2021. The used lime plants were six-month-old seedlings (height about 60
cm) healthy and disease-free. Experimental treatments were included salinity (1.5, 3, 4.5, and
6 dS/m) and potassium phosphite (0, 1.5, and 3 g L). The results revealed the 6 dS/m of salt
led to a decrease in leaf number, stem length and root volume (25.27, 13.8 and 47.8%
respectively) and increased ion leakage and malondialdehyde (50.47 and 34.5%, respectively).
Application of potassium phosphite (1.5 g L) increased leaf number, stem length, root volume
and root length (33.87%, 32.38%, 15.5% and 11.05%, respectively). In addition, the potassium
phosphite treatment increased protein content and activity of catalase, superoxide dismutase,
phenylalanine ammonialyase, guaiacol peroxidase and ascorbic peroxidase (36.9, 95.97, 69.1,
30.20, 65.7 and 78.5%, respectively) and decreased ion leakage and malondialdehyde (75.7%
and 40.6%, respectively). Based on the results, it can be expected that potassium phosphite (1.5
g LY by stimulating the antioxidant system and neutralized oxygen free radicals, improves
growth characteristics and moderates the harmful effects of salinity stress in lime.

Keywords: Antioxidant enzyme, lon leakage, Phenol, Sodium chloride, Stem length.
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