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Effect of Salinity and Salicylic acid on Some Morphological, Biochemical Responses
and Essential Oil Content of Peppermint (Mentha piperita L.)
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6. Celosia argentea L.
7. Cucomis sativus L.

o (69 Sorbrucdlo dwl g (5 9 P oy 2 100 9 Gaclw

doddo
5 e 2LS Mentha piperita L. ode ob L Jald L
4 b ilawgtil 929 alawlgas a5 Conl (365 Lo a8lo )l
Dygods 5 by Ghib o] GlaS Sgb g ens Lan K,
(ko) Wl I3 plaad > gy peime slaadss
S 5 e Sl et (S 5l o (VTAF
ol Sl 525 alazi) e o 5 e (slogis
Sl ol 5l 6,9 (EX9 Sylge 51 (g ks o LOYAY ¢ in>)
1990 LS Alol K slean e 4 axg b cl ooy
Cuglia dlml jod o by ayed ol plie Cusgaze
B 55 5 ki S5 3,005 by (595 bl o o
&l 65 ol (1aSTy 5 alS calisee slaaisS L3,
(Srps o5 TN hles 5 (SoS) wilios )92
Gk ol 5l s wesee falS 1) O Qi 6l oS Ul
omdplio glaanl g o Pl coge g o5 1) oS o,
(2020 )|, Sen g lojain>) 4d o0 LS

5850 «Sdg i oS g )hen g8 5l Sl b Selnndls vl
Sl plp j Gl STy oz &5 e labanls
Oh)e 5 5 Conl 0aBaiS Ll Sy puf g (S ) S0
odS plas G plpieas a5 b 8 (S 5 ] (2015
Soanlp 5l rwg ek g 0sboe (B (F9y0 G
pelas g wed oo b Ol olerdon 9 (Slelnid
9 0395 gl (Fiingid e g 0y aloxl glavil b
QU1 ) Sen o L) o)l oage 5 obS elis slageuly
il sl oo ST aS el 0ol i calises bl
Gl 5o o 2LS 43S 4 az gl b ailg oo Sl al b
Goph G5 Dad g eSS cnl Sale )5 0g g o)
olis Sllas Sy 2011 o Kan o ,4) ail b e
2SS bas o Shadls aul (2 o8 wisls
g Syl o) T, (2017 e 5 p2) ' wile
5 Q021 o Sen g leog o) A (2018 o Sen
5 e oDdle a5 (2021 e 5 i) TS B
ol WS e et 1) (Sye8 AT 50 eud sbml ogllael
e Wy (§ygd s ol lis (2021) o) Ken g o
ol 55 o e 1y Sl e oS il 5 Ly IS
cdale) Selwdlo spnl b (8L Jsloe wisls (las ladze
a3 Ldlate 5 i (Slgione 2l o (Vga oo 10

1. Oryza sativa L. (Rice)

2. Zea mays L. (Maize)

3. Capsicum annuum L. (Peppers)

4. Fragaria x ananassa Duch (Strawberry)
5. Salvia officinalis L.
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1. Solanum lycopersicum L. (Tomato)
2. Vigna unguiculata L. (Cowpeas)
3. Hordeum vulgare L. (Barley)
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Table 1: Analysis of variance (mean square) the effect of salinity and salicylic acid on some evaluated morphological characteristics of peppermint plant

235G 59, slass g gl et s S S e ~w5 | ws | ) Il )"JLM T Spolas S i gl
floweri | . heigh sl S SO 9 ol @ f Number of leaves (s3] ¢ -
Days to flowering Plant height . Biomass Dry weight of Dry weight of Ratio of root to Ratio of leaf to Leaf area | Source of variation
Side branches : per plant df
underground shoot shoot dry weight stem
338.42™ 688.44™ 822.2™ 548.57™ 216.23™ 83.19™ 0.24™ 2.165™ 6.27" 6762.86" 2 ‘5”‘”
Salinity
75.42" 308.78™ 71.42" 144.20™ 18.95™ 97.24" 0.09" 0.17" 0.26™ 4148.86"™ 4 s _L“’ d‘_:“"
Salicylic acid
5.58™ 14.46™ 63.42" 418.32" 16.56™ 404.39™ 0.18” 0.37™ 0.74™ 706.53™ 8 JM b “\‘;‘“' e
Salinity x Salicylic acid
6 24.06 23.91 66.95 18.80 28.92 0.02 0.23 0.62 1705.44 30 &5“%:)" sl
rror
Al oo o pme WS 0929 pac Ko NS g do )0 0 5 ) o Jloiol mhaw (1o Jlo Jixe o Sy i g sk
** and *: Respectively significant at 1 and 5% probability level, and ns: is none significant differences, respectively
‘-A.é.l.é L ol¢§ ‘;L))‘ 0)9,0 &)9.!95)9,@ Slao (57-)4 » ML»J M‘ 9 6)3.“: oolw U‘JJ‘ u.\iJL.A d.w.:l.n.c .Y Jgd.?-
Table 2: Mean comparison of some morphological characteristics after treatment of salinity and salicylic acid of peppermint plant
R : g . . A _ .
b 55, shaes 5y £lis)| sloss e o )9 o= | )9 Ay S 5 . 30 S olass
. odgi ) o) s . » gl . .
Pyt (e i) cloazls j SRR ' lse plasl 4 5L L Ag JoN
. ‘ (5 (LS )3 5,9) (LS )3 5,9) Ratio of root . (oo le) Number of Treatment
Days to Plant height Jgus{ES . Ratio of )
h Biomass (g) D ight of D iaht of to shoot dry Leaf area (cm?) leaves per
flowering (cm) Side branches ry weignt o ry weignt o iah leaf to stem |
underground (g/Plant) shoot (g/Plant) weight plant
96.46a 42.31a 25.53a 55.74a 21.18a 34.55a 0.71a 2.51a 609.23a 151.93a 0
88.26b 35.77b 18.53b 44.27b 14.40b 31.81ab 0.52b 1.78b 516.66a 130.80ab 75 ():T_’L?L-*"() L:X“‘
alinity (m
85.13c 28.76¢ 10.73c 46.67b 14.83b 29.86b 0.47b 1.97b 313.05b 109.46b 125
92.88a 31.20c 16.66b 46.63ab 17.60a 29.02b 0.68a 2.17a 484.92ab 124.66ab 0
90.88ab 30.64c 18.66ab 46.64ab 14.52a 32.12ab 0.49b 2.7a 391.10b 111.11b 5
89.77b 33.25¢ 114.88b 54.00a 18.11a 35.88a 0.51b 2.07a 393.38b 111.44b 10 (Plistis)) Sbmeglos ol
Salicylic acid (ppm)
85.55¢ 44.52a 22.44a 52.32ab 17.55a 34.77a 0.49b 2.17a 578.30a 158.44a 50
87.33c 38.46b 18.66ab 44.88b 16.24a 28.59b 0.67a 1.85a 512.08ab 148.00ab 100

(P< 0.05) 35,05 (5,5 Gme SWSILSD (y905] Gollas caiisl co S jie By, slls Jole 1o sl giw ;o ,0 a5 Slo Sl
Mean in each column for each treatment that followed by the same letter has no significant difference according to LSD test
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Table 3: Mean comparison of the average interaction of salinity and salicylic acid on some evaluated morphological characteristics of peppermint plant

i . o i SR S s O SIS 039 W ) s . ) o 5, olass ,
G 59, olass g gl cbazly olass 0 S o £ Ll Co T QS Cad Sy rme Sl ol Sy
- Lo - SRR »eS) sl len pll . : S
2 (o gilo) o (5 _ _ _ . adle (ro s e, L) (tlss) (Y g0 skee)
. P2 . (LS ;00,5 (%4 Ratio of root . &= Number of Lo =
Days to Plant height Side branches Biomass ) : to shoot dr Ratio of leaf to Leaf area (cm?) leaves per Salicylic acid Salinity
flowering (cm) @ Dry weight of Dry weight of ioh y stem | P (ppm) (mM)
underground (g/Plant) shoot (g/Plant) weight plant
82.66fg 51.53a 22.66abcd 42.37ef 20.85ab 21.51efg 0.96ab 1.91cde 604.32abcde 163.33ab
87.66de 43.76abc 24.66abc 59.43abc 15.59bc 43.84a 0.35de 2.14bcd 709.92a 144.00abcd 5
82.33g 38.30bcde 28.00ab 71.28a 24.21a 47.07a 0.53cde 1.68de 702.88abcd 184.00a 10 0
85.66efg 39.13bcd 29.00a 68.56ab 25.11a 43.44a 0.57cd 1.28e 456.25abcde 125.00abcd 50
87.33de 38.83bcd 23.33abc 37.04f 20.15abc 16.899 l.1a 1.88cde 567.58abc 143.33abcd 100
84.00efg 46.06ab 30.00a 41.29¢f 16.79bc 24.50defg 0.74bc 2.75ab 664.75abc 163.33ab 0
88.00de 36.56cde 20.00bcde 33.49f 13.96bc 19.53fg 0.71bc 2.27abcd 431.91bcde 126.66abcd 5
86.66def 33.56def 16.66cdef 46.73cdef 14.27bc 32.45¢cd 0.43de 2.50abc 473.70abcd 124 .66abcd 10 75
90.00cd 32.26def 14.00efg 45.44def 14.04bc 31.40d 0.44de 3.03a 569.52ab 126.00abcd 50
92.66¢ 30.40efg 12.00efg 54.41cde 12.96¢ 41.45ab 0.30e 2.01bcde 449.92ahc 113.33bcd 100
90.00cd 35.96cdef 14.66defg 56.22bcd 15.16bc 41.06abc 0.36de 1.86cde 471.25cde 148.66abc 0
93.66bc 35.06def 11.33fg 47.00cdef 14.02bc 32.95bcd 0.42de 2.10bcde 344.08bcde 103.33bcd 5
93.00bc 27.90fgh 11.33fg 43.99def 15.86bc 28.13def 0.56cd 2.04bcde 374.86cde 135.33abcd 10 125
97.00ab 27.20h 7.00g 42.95def 13.48¢c 29.46de 0.45de 2.20bcd 201.65e 83.33cd 50
98.66a 22.70gh 9.33fg 43.19def 15.62bc 27.43def 0.56¢d 1.67de 201.61e 76.66d 100

(p<0.05) &lai (g,)lo sime WS LSD (903! dillas caiily co S yiie By > glylo gt 2 0 a5 olo 1 Sl
Mean in each column for each treatment that followed by the same letter has no significant difference according to LSD test
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Fig. 1: The effect of salinity and salicylic acid on the amount of chlorophyll b and total chlorophyll concentration in the peppermint medicinal plant
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Table 4: Mean comparison of the effects of salinity and salicylic acid on essential oil content and yield in peppermint

ol gez> as e LS jo i hee) Luiliol o Slae Slews
Oil percent VIW Oil yield (ml/plant) Treatment

2,220 3.23 0 .
1.76° 1.68° 75 (OYse o) )90
1.48° 1.47° 125 Salinity (mM)
2.04° 2.48% 0
1.76% 172 5
205° 272 10 (Flotis) Sehomrllo 2]
1.56 1.90° 50 Salicylic acid (ppm)
1.70% 1.84% 100

(p<0.05) & )las (5l sine B LSD 09.@)"\ Gillas il oo S i By > gl)lo g o 0 &S ole ) Sl
Mean that in each column for each of the common letters are not statistically different according to LSD test
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Fig. 3: Interaction of different concentrations of salicylic acid and salt on essential oil content in peppermint
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Effect of Salinity and Salicylic Acid on Some Morphological, Biochemical Responses
and Essential Oil Content of Peppermint (Mentha piperita L.)

Saedi!, A., Hassanpourfard?, G., Azizi®", M. and Arouee*, H.

Abstract

Due to the role of salicylic acid in resistance to environmental stresses, this study was conducted at Ferdowsi University
of Mashhad to evaluate the effect of this compound under saline condition on peppermint. In a pot experiment, the
effect of salicylic acid at five concentrations (0, 5, 10, 50, 100 ppm) and salinity (sodium chloride) at three
concentrations (0, 75, 125 mM), in a factorial experiment based on Completely Randomized Design with 15 treatments
and three replications was evaluated. The simple effect of salinity showed that with increasing salinity, anthocyanin
content and antioxidant capacity increased. This was while the number of days to flowering, plant height, number of
lateral branches, leaf area, aerial part dry weight, and leaf to stem ratio decreased significantly. The simple effect of
salinity also reduced the percentage and yield of essential oil. Significant interaction was observed between different
concentrations of salicylic acid and salinity in terms of the effect on the number of lateral branches, dry weight of
underground and aerial part, root to shoot ratio and percentage of essential oil. Also, the simple effect of salicylic acid
treatment on delay flowering and reduction of plant height was significant. Salicylic acid treatment reduced the
percentage of essential oil. However, this treatment was able to prevent a reduction in essential oil yield significantly.
Therefore, salicylic acid treatment was able to reduce the possible negative effects of salinity stress.
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