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Abstract

Salinity stress is one of the most important factors reducing yield and production in agricultural,
horticultural, and medicinal plants in the world. An efficient method for reducing salinity stress in plants
is the use of non-enzymatic antioxidants such as ascorbic acid. In order to investigate the effect of ascorbic
acid foliar spray on some growth and phytochemical characteristics of Melissa officinalis L. under salinity
stress conditions, a factorial experiment was conducted in a completely randomized design with three
replications in the research greenhouse of Nahavand Higher Education Complex in 2024. The experimental
treatments included ascorbic acid (0, 0.1 and 0.2 g/L) and salinity (0, 50 and 100 mM). The results showed
that the highest stem height (13.66 cm) was obtained with simultaneous application of 100 mM salinity and
0.1 g/L ascorbic acid. The highest contents of chlorophyll a and chlorophyll b were obtained in treatment
of 100 mM salinity and 0.1 g/L ascorbic acid. The highest amount of total phenols and flavonoids (18.54 mg
gallic acid/g extract and 36.10 mg rutin/g extract) was obtained in treatment of 50 mM salinity and with
the application of 0.2 g/L ascorbic acid. It is suggested that ascorbic acid be used as an effective solution to

reduce the damaging effects of salinity.

Keywords: Ascorbic acid, Chlorophyll a and b, Melissa officinalis L., Salinity stress, Total phenol and

flavonoid contents.
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Table 1- Physio-chemical properties of pot soil
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Table 2- Variance analysis of ascorbic acid foliar application effect on some morphological and
phytochemical traits of Melissa officinalis L. under Salinity Stress
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Figure 1- Effect of ascorbic acid foliar application on leaf fresh weight of Melissa officinalis L. under Salinity Stress
Similar letters indicate no significant difference at the 5% level using the LSD test.
SO0AO (Salinity 0* Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0* Ascorbic acid 0.2 g/l);
S1A0 (Salinity 50 mM*Ascorbic acid 0); S1A1 (Salinity 50 mM*Ascorbic acid 0.1 g/1); STA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/l); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/1)
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Figure 2- Effect of ascorbic acid foliar application on leaf dry weight of Melissa officinalis L. under Salinity Stress
Similar letters indicate no significant difference at the 5% level using the LSD test.
SOAO (Salinity 0*Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0* Ascorbic acid 0.2 g/1);
S1AO0 (Salinity 50 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/l); STA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/l); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/l)



Y ol)Sws g (Ao LS 39 B r 2 SuysSawl duwl LSl Jaloxe I

35 39 I3 el el Sy pg Sl a5 Jolons Ngaishea 1o+ 20+ ) 5,55 AL ol aalla s

@ Al Col (S eyl 20lS g olS o, iuli8l o oSl sl isu i1 (V) sla JSi) 00,5 S, Sas
o > 5 plete (LS slaaiss Yl sl juiie wile 5 3,15 sla g, e Sl wiile il Jalge
Sasb ansle So e sl Hlesd 9 (S A o Sl sla STy 5 bacawlus Cusl (o 4g3 SO (9,0 alize
2 5 8 plejne oS anse olis (S b S 65y (A slne) SapygSl sl 018 lise slatg, Lol
Colicn gl 5 45 pgilan 4335 i o1 2l 1 5 HE ok 4 g sn SKotpgSl gl CBLE 5 A5 e
Oty 45 (65 &) Bl el Al b g Lialdl b (Tungtiirk ef al., 2024) sgi o sanlive sale Slosl o
ol Slalllas 15 (g0 it o aBlas ,lad 2lS (¥ USL8) T Cansd ) (5,55 0yt losd 43 (o sheo TIVE) ailes Lo
S Jobre el Uy Gl s 4 (s)y08 A5 058 SlyFes ol aslllae b by ond (815 5 ol
Jials (Munns and Tester, 2008) coul ;135,55 oLS ai, 2alS g, cnl 5l tas so (2alS 1) (sdie dlge 5 0T i
Sl oy (5155 glini ol S 53 (oS iy IS slajless )0 (S (6)9h S Cow Ble jlaS alea sl gud) sla el
el g adle a8 alS el g,08 s Shakeri ef al. (2017) aslllas zls wlul, (Khorsandi ef al., 2010)
stz P BB b e 9@l la Ak 0 je p iesj (wd VO AT Sl5,00 GialiEl s )5 065 g slacTes o Ay

(Othman et al., 2023) sl a5 |, a8l a8 4 oL5 glas |

- E 3/5 1 a
3 £ 3 - b b
33 2/5
33 2 -
- E
iz 1/5 -
=
1 L
Z 0/5 -
0 _
Jr 0 Voo
(Yoo o) (590 sloud

Salinity treatment (mM)

4190025 51 4Blas s (6590 i1 Y S
ol LSD (5031 5l ool b oo 0 O mhaws j0 o ime GMS pae saimolis aslie g,
Figure 3- Effect of salinity on stem diameter of Melissa officinalis L.
Similar letters indicate no significant difference at the 5% level using the LSD test.
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Figure 4- Effect of ascorbic acid foliar application on plant height of Melissa officinalis L. under
Salinity Stress
Similar letters indicate no significant difference at the 5% level using the LSD test.
SOAO (Salinity 0* Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0*Ascorbic acid 0.2 g/l);
S1AO0 (Salinity S0 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/); STA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/1); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/1)
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Figure 5- Effect of ascorbic acid foliar application on chlorophyll a content of Melissa officinalis L.
under Salinity Stress
Similar letters indicate no significant difference at the 5% level using the LSD test.
SO0AO (Salinity 0* Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0* Ascorbic acid 0.2 g/l);
S1AO0 (Salinity 50 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/l); SIA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/l); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/l)
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Figure 6- Effect of ascorbic acid foliar application on chlorophyll b content of Melissa officinalis L.
under Salinity Stress
Similar letters indicate no significant difference at the 5% level using the LSD test.
SOAO (Salinity 0*Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0* Ascorbic acid 0.2 g/1);
S1AO0 (Salinity 50 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/); STA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/l); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/l)
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Figure 7- Effect of ascorbic acid foliar application on total phenol of Melissa officinalis L. under
Salinity Stress
SOAO (Salinity 0* Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/l); SOA2 (Salinity 0*Ascorbic acid 0.2 g/l);
S1AO0 (Salinity 50 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/1); SIA2 (Salinity 50 mM* Ascorbic

acid 0.2 g/1); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/1)
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Figure 8- Effect of ascorbic acid foliar application on total flavonoid of Melissa officinalis L. under
Salinity Stress
SOAO (Salinity 0*Ascorbic acid 0); SOA1 (Salinity 0*Ascorbic acid 0.1 g/1); SOA2 (Salinity 0* Ascorbic acid 0.2 g/1);
S1AO0 (Salinity 50 mM*Ascorbic acid 0); SIA1 (Salinity 50 mM*Ascorbic acid 0.1 g/); STA2 (Salinity 50 mM*Ascorbic

acid 0.2 g/l); S2A0 (Salinity 100 mM*Ascorbic acid 0); S2A1 (Salinity 100 mM*Ascorbic acid 0.1 g/1); S2A2 (Salinity 100
mM*Ascorbic acid 0.2 g/l)
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