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Figure 1. Chemical structure of rosmarinic acid (RA).
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Table 1. Selected physical and chemical characteristics of the studied soil.
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Organic Total Potassium  Phosphor Soil texture Soil Depth
carbon (%)  nitrogen (%) (ppm) (ppm) (Cm)
1.01 0.14 460 85 752 0208 P om e 0-30

(Silty clay loam)
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Table 1. Selected chemical characteristics of the studied organic fertilizers.
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@sm> (1) Potassium (%)  Phosphor (%)  Total nitrogen (%) organic fertilizers
<58 58
0.411 6.63 1.55 0.75 0.56
(Cattle manure)
i S 355
0.830 7.70 1.22 0.37 0.65
(Sheep manure)
S s
1.27 6.60 11 0.3 0.38
(Leaf mould)
C,,.«_,,‘,QS@);
0.77 7.10 1.2 0.53 0.26

(Vermicompost)
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Figure 2. Chromatogram from rosmarinic acid standards injected into HPLC.
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Table 1. Analysis of variance for effect of organic fertilizers and salicylic acid on measured traits of
lemon balm.

el Ol <l n SEE O3y e Sw S 038 amy
; o
Sl HEWR | By 0 X : T S ETENE
w200 eSS Essential oil < B I sl COV) ol s clbe
Rosmarinic acid Antioxidant content Shootdry  Shoot fresh (DF)
content activity weight weight
o - - - - T lass
55.27 95.79 0.012 75.54 93.82 4 St
(Organic fertilizers)
. - - N N Sl al
33.25 221.19 0.1383 1.37™ 1.81™ 3 T )
(Salicylic acid)
X Jﬂ slasss
4036 " 3519 001" 381" 488" 12 Shedle el
(Organic fertilizers
x Salicylic acid)
o
8.96 9.83 0.00006 2.31 2.72 38
(Error)
IG5 OV Y
14.04 4.49 2.40 13.98 13.18 R
CV (%)

% ns

AL e don ) 50 Clg,.d 03 Ok ls s (g ols sma ple S S 5«
" * and **: not significant, significant at the 5% and 1% probability levels, respectively.

2- Phenyl alanine ammonia-lyase
3- Chalcone synthase
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Table 4. Mean comparison for measured traits of lemon balm under effect of organic fertilizers and salicylic acid.

bl
Treatments
Sl el Ol S A ) s 8 S S 05y 90 5 5 059 Sl st o
(K25 05508 50 5k ) Essential (63,505 (6553 05 (V) (organic
Rosmarinic acid Antioxidant oil Shoot dry weight Shoot fresh weight Salicylicacid  fertilizer)
content (mg/g DW) activity (%) (%) (¢/ Shrub) (¢/ Shrub) (Molar)

24672 71.725" 0.2033° 166.057 ™ 214.853%" 0

24.414"° 59.528¢ 0.536° 217.312° 271.666 10° S5 558
20.724"¢ 72349 ™ 0.486" 171.92* 204933 %" 10* Cattle manure
20.134"° 72.002 ™ 0.216" 138.076 " 174.333"¢ 10°

16875 67.221°° 0.203° 177.876 ™ 2296 0

18833 € 64.518 0.42° 208.674 ™ 266,933 " 10° i f 58
29.478° 72.002 ™ 0.453°€ 156.404 ™ 1986 " 10* Sheep manure
23.877"° 69.022" 0.286 153.113"° 195° 10°
21.159°¢ 75.051 " 0.3037 110311 14497 0
23.435"° 73.804 ™ 0.413° 153.724"° 204,04 10° &8s
24237° 75.250 ™ 0321 128.188" 172.28" 10° Leaf mould
23.608"¢ 70.893" 0.206" 12696 ™ 163.58 " 10°

19.16 € 76.16" 0.263" 55.187°¢ 71.216 € 0

2355 61261 0.406 ¢ 45.385°¢ 59.306 10° CongaS 12
20.021"¢ 7325 0.386" 51.653 € 65.416° 10* Vermicompost
21.593"° 75814 ™ 0.343" 49.43°¢ 63.583° 10°

14333 € 69.161"° 023" 89.744 € 119.92°¢ 0 e
17.061 € 61.261% 0378 71.806 € 935°¢ 10*

14.967°¢ 65.488° 0319 102.403" 132373 10° (#0551
245" 70.893 " 021™ 146.126 " 189° 10° Control

Solsgme sl Plas O3l el L dsys 0 Jazl mhavs 53 (gols e sl pde Seplad Ut 5o 53 S pte By >

sl (LSD)

Means with at least one similar letter in each column have no signification difference LSD test at %5 of

probability level.
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(Melissa officinalis L.) « goxi jsb jeilusl sdias | S5 (61521 -0 J g
Table 5. Essential oil components of lemon balm (Melissa officinalis L.).

3 (4232) (s,lo3L Ol ] Ao s

No Retention time (Minute) Components Percentage
1 6.48 a-Pinene 0.75
2 8.51 6-Methyl-5-Hepten-2-One 1.54
3 10.17 1,8-Cineole 1.74
4 13.18 v -Clausenan 0.54
5 13.40 Linalool 1.68
6 15.17 Camphor 0.59
7 15.50 Trans-chrysanthemal 0.32
8 15.74 Citronellal 0.45
9 16.30 Borneol 3.03
10 16.76 Rose furan epoxide 0.70
11 17.12 Cyclohexylethylene 1.73
12 17.58 a-Terpineol 0.65
13 18.25 L -VerbenonE 1.52
14 20.15 Z -Citral 27.82
15 21.03 Geraniol 1.23
16 21.74 E-Citral 34.06
17 22.27 Bornyl acetate 2.61
18 23.78 Carvacrol 1.13
19 24.13 Methyl geranoate 0.86
20 26.56 Geranyl acetate 2.26
21 27.77 Trans-Caryophyllene 4.95
22 29.07 a-Humulene 0.50
23 33.33 Caryophyllene oxide 7.71
24 34.16 Isoaromadendrene epoxide 0.33
25 35.09 Caryophyllenol 11 0.41
(o) s 5 8 99.11

Components total (%)
S 55 4o

)\ v_i\.,l& 9 L;.I:‘J.@.: Ld_u)\: cL.J BL oslaal e ojjf‘ u‘iﬁ)"’ QL@L; A_ift? LSL&C,.J).:LZA

QM S el QTJ\ L55L> )j..:S BL) ol (abu\ LSLQU’:'A)}i axlae .,\.:)\J)?J: L§l°}l) OL<.LL>'
Skl Aol 3,25 imas 5 kS 5SS 35 o3 T sls S 3wy 55 el
u..a‘ya} BEl Lol Ll ol (abu\ Lﬁ'p\)) CJY)M L),::mj Ja'i\j‘;’ )\ L;JIL; £ g C)‘le U’:‘Als kla.@.?'
s oS s osata oyls OS5 Slas 5w, L Sl a5 S ool b
et 5 okl Q1S 5 pals Al e bl 4K el (90l Dl 4 gl
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