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Table 1- Variance analysis of saicylic acid on growth indices of lemon verbena explants

Mean of squares iz yo yusiluo

a0 oS aoye asli slaw

i o > . ool Job 39 05 Sl
SOV, ol oo e Lo AL o poidy S ol
of Normal Lateral Longest Node number of Leaf number
plantlet shoots
shoot length longest shoot

percentage number

Block gl 2 9.6™ 1.98* 85™ 71 49"

SA sl Sl 4 650** 2.2% 838** 47m™ 214**

Error Ws 8 9.6 0.33 24 64 37
C.V. (%) &l yuds o g 34 12.95 133 113.7 6.17

oG et NSs ) 50 Jlaisl mhaw jo lo cine s g
*and **significant at 5 and 1% probability levels, respectively, ns: non-significant

Y Jgus aolol

Table 1- Continued

Mean of squares il yo sl

. .o . 4")0 _
Oyt 2ao T e ag glis,l 03955 5y olaes i
SOV. of Chlorophyll Shoot fresh Plantlet Chiorotic leaf '\
content weight height number
Block gl 2 0.82™ 649* 34" 29™ 0.0001"™
SA sl Sl 4 40.2* 4413** 264™ 108** 0.01™
Error ts 8 8.8 107 149 23 0.02
C.V. (%) &l s gy 12.2 5.6 22.7 135 0.9

S sime e NSy ) 50 Jlaim| o (o lo goe s g 5
*and **significant at 5 and 1% probability levels, respectively, ns: non-significant
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Table 2- Effect of sdlicylic acid on the growth indices of lemon verbena explants

Sas S oivh s el 3 ois o 3 Slass
o ; Lo Judgsls o) .
> = S a
Sl Soswdls Normal Lgad Longest Sy Chlorophy! o ylusLis C;I);:;Sﬂ .
SA (UM) plantlet shoot leaf | content Shoot fresh
(%) shoots | eaf
0 length number (SPAD weight (mg)
number . number
mm unit
0 1002 52 (27 °) 337 22") 124° 56°
25 1002 52 32.9° 36.7°2 21.8° 2072 8.2°¢
5 1002 492 5552 382 302 2132 8.2¢
10 g2°P 422 5228 31b 26 167° 13.8"°
20 66° 3P 16°¢ 17°¢ 21.8° 2072 2052

S o gime M slls SGls 50T L B Lol prhav 10 gt ,8 48 S i g > sl slanSile
Means within a column followed by the same letter do not differ significantly significantly at P<0.05.
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Table 3- Variance analysis of sdicylic acid on growth indices of lemon verbenain the field

Mean of squares iz yo yusiluo

axyd
Q‘f..*.‘.'ﬁ. &-;-D - . . s
SOwV. SBL aSew)  Sadsh Spge BT oSl Job
D-F. Plantheight Lesflength  Leaf width orophy Internode length
content

Block st 3 208™ 428™ 379™ 8.81L™ 7.15™
S "‘“‘“"SA Al 5 153"™ 79.96™ 9.64% 531" 90.1"™

Error ws 15 186 53.1 2.53 3.89 38.1

C.V. (%)l s i 129 7.15 6.26 574 165

S sime e NSy ) 50 Jlaim| o (o lo goe s g 5
*and **significant at 5 and 1% probability levels, respectively, ns: non-significant

Y Jgus dolol
Table 3- Continued

Mean of squares iz yo il

a0

Sl o 2ot - 5 olass ey . Chwesls g . e
uggvé“ el o5 05 dlas P oS b Srois SIS S0
T df o Node 2 Inflorescen  Leaf fresh  Inflorescence
Inflorescen  ymper  Leaf area celength weight fresh weight
ce number index
Block 5sls 3 9.4+ g 20420156% 45 6 168** 78.7"™
Sl Lo
5 3.7 1.27™ 1162205™ 58.3** 3871** 8202**
SA -A.:.w‘
Error Ws 15 1.11 1.67 987040 34 17.12 162.3
C.V. (%) &l s gy 13.75 13.36 17.74 9.47 8.28 13.15

o G et NSy ) 50 Jloisl mdan )0 lo e s
*and **significant at 5 and 1% probability levels, respectively, ns: non-significant
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Table 4- Effect of salicylic acid on growth indices of lemon verbenain the field
Sppe o8 ol Rl J5 Job Sy F o K5 o
Treatment ;L5 Leaf width  Inflorescence  Inflorescence leaf fresh Inflorescence ¢ 31
(mm) number length (cm) weight (g) fresh weight (g)
(bl g2y wels o gg 8.75° 19.63° 9.75¢ 172.8°
Control (no spray)
| ke 272 6.75" 2352 13¢ 125.15°
Distilled water
Y10 da! Sedowad i
Vgog Ko 27.25° 7° 2275% 84.5° 89.6°
SA 2.5uM
0 doml Sl b
Vgog Ko 25.38% 8.75° 18.75° 63.75% 80.6%
SA5 uM
Ve ool Sabpundlis ) ) "
23.38 6.75 20 59°¢ 48.98°
SA 10 UM ;¥ 505,540
Ve doml Sebud b
Vgog Ko 24° g® 12.75¢ 69.75" 64.11%

SA 20 pM

S o gime M slls (SGls 03T b B Jledol prhavs 10 gt ,8 48 S ie g > sl slaniSileo
Means within a column followed by the same | etter do not differ significantly at P<0.05.
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Abstract

Sdlicylic acid (SA) is a natural phenolic and a hormone like compound, and its
different concentrations and treatment duration cause many actions and reactions in
plants. Thus, two experiments were conducted to evaluate the effect of salicylic acid on
morphological and physiological characteristics of lemon verbena as an ornamental and
medicina plant in in vitro and field conditions at Miyaneh, Iran. In tissue culture
conditions, five concentrations of SA including 0, 2.5, 5, 10 and 20 yM were added to
MS culture medium and their effects on lemon verbena growth indices were evaluated.
Increasing SA concentrations caused increment in chlorotic leaf number but decrement
in normal plantlet percentage and lateral shoots number in lemon verbena explants.
However, in low concentrations of SA, longest shoot length, leaf number and
chlorophyll content were increased. Although al concentrations of SA improved shoot
fresh weight in lemon verbena explants. Under field condition, the effect of salicylic
acid at 2.5, 5, 10 and 20 yM concentrations, non spray and spray with distilled water,
were evaluated on morphological and physiologica traits of lemon verbena. Salicylic
acid affected significantly leaf width, inflorescence number, fresh inflorescence and |eaf
weights and the longest inflorescence length. The negative effect of SA application on
leaf width and number and fresh weight of inflorescence was observed. But leaf fresh
weight and inflorescence length improved especidly in low SA concentrations.
Therefore, application of low SA concentrations, because of their enhancing potential
effect on vegetative growth of lemon verbena both in field and tissue culture conditions
can be recommended.
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