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Effect of Organic and Chemical Fertilization on Qualitative and Quantitative
Characteristics of Melissa officinalis (Lemon Balm)
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Table 1: Physical and chemical properties of vermicompost

PeSRO I S apS e Fops SSJeb 5 J s
(&0 e (fo 2 o2y 500) PH (32,3) (595 (a2,3) (a2,9) (22,2)
Density (kg/m?) EC (ds/m) CIN (%) Total N (%) Total OM (%) Total OC (%)
550 2.19 6.5 12 12 48.5 20

Table 2: Physical and chemical properties of biophosphate

m;.;SJ> &Sl'“kS}‘SL‘ slows _ _ _ . .
(o sho) 13 o310l _ . X, (o,0) Cusb, (5 shS 0 p 5 ko) poredls (2o,0) oolail B a8
Granules size (mm) ©s5 £5 2,9 & Color Humidity (%) Cadmium (mg/kg) Available phosphorus (%)
Number of PSB per grams
2-4 100000 25 S-S Vakimum 5 Less than 25 23
Dark grey

Table 3: Physical and chemical properties of experimental soil

S gl wlosmys s T Ml ol i R .
potied el Gy Gl (o) O S R At
(e PH OM©®) N (%) Available Available sand Silt Clay Texture
EC (ds/m) 0 ° potassium (ppm) phosphorus (ppm) (%) (%) (%)
2.23 7.3 0.61 0.07 125 11.9 32 32 36 ps
Loam
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Table 4: Analysis of variance of the effect of fertilization on morphological traits and essential oil content in lemon balm

Sla o (5Silo
Mean squares i o s
s 5 o s 5L olaws SH e e
PRV W IRWERRY LRI 08 S35 P 559 €2 A7 S sy el C7) Sources of variation
Essence (%) 1000 seed Dry weight Fresh weight Number of Plant height df
weight branches
0.016™ 0.027" 762.741" 6529.056" 61.407" 2370.056™ 2 (V) CosguaS 055
0.003" 0.034™ 755.630™ 7561.500" 4741 2918.685™ 1 B) livdsn
0.015™ 0.007" 359.185™ 1840.889" 32.019™ 101.722" 2 (N) slows
0.006" 0.004" 761.852" 4983.944™ 1.769" 36.861™ 4 st XV*;%"S 9
X
0.003™ 0.004" 27.630™ 1587.722™ 2.741™ 826.796™ 2 Slindser ;“;WS 09
X
0.001™ 0.005" 945.407™ 2646.889" 0.796" 38.685™ 2 *u“"’%ﬁ XB@L“”“"~ =
X
0.006™ 0.002" 124.741" 930.611" 0.880" 4.213™ 4 lhndgex loopdx sgeaS (09
VxNxB
0.002 0.002 55.951 518.907 1.926 21.722 36 Lo
Error
53 d
Total
1N 10 ol o (o o pime o re e o iy etk ok NS

ns, *, **: Non significant, significant at p = 0.05 and p = 0.01, respectively. V: Vermicompost; B: Biophosphate; N: NPK (chemical
fertilizer)
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Table 5: Means comparison of morphological traits and essential oil content in lemon balm under different levels of bio
and chemical fertilizers

Slaw
Traits »
T R R S S B P L e 5“:‘ Treatment
Essence (%) 1000 seed weight (€3 .;) Fresh weight l\Lumbir of ( Fass )
() Dry weight (gr) () ranches Plant height (cm)
0.540b 48.889b 143.000b 36.815b BO g
0.590a 56.370a 166.667a 51.519a B1 Biophosphate
0.190b 0.521b 46.333c 136.277c 14.666¢ 32.833c VO S
0.227a 0.578a 52.222b 153.888b 16.889b 43.889b V1 TEF RS
0.263a 0.596a 59.333a 174.333a 18.333a 55.777a V2 Vermicompost
0.267a 0.549b 49.777b 143.722b 15.277¢c 41.444b NO f o
0.207b 0.560ab 50.333b 157.277ab 16.666b 45.833a N1 s 05
0.205b 0.586a 57.777a 163.500a 17.944a 45.222a N2 Chemical fertilizer

Wl Sl pme WS wsy0 B mhaw ;o wilowds asrive alive By y> b ygiw 2 0 a5 oo Sl
Means in each column followed by similar letter(s), are not significantly different at 5% probability level
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Table 6: Means comparison of morphological traits and essential oil content in lemon balm under different levels of bio

and chemical fertilizers

Slas
Traits
SLBUCIRIT IS T 039 TR L ot e
bl as s ¢ ¢ ¢ £2 4zt S e il Treatment
() () 632 Number of (S
Essence (%) 1000 seed Dry weight Fresh branches Plant height
weight (gr) (gr) weight (gr) (cm)
31.333e VOBO
34.333de V0OB1
38.1llcd  VIBO lides X CemgraS s )s
49.666b V1Bl Vermicompost x Biophosphate
41.000c V2B0
55.700a V2B1
51.333b 138.666b NOBO
48.222b 148.777b NOB1
49.555b 152.666b N1BO0 Slawdgn x olond
51.111b 161.888ab N1BLl  chemical fertilizer x Biophosphate
45.777b 137.666b N2B0
69.777a 189.333a N2B1
0.190b 45.000cd 131.000c VONO
0.180b 41.333d 124.833c VON1
0.200b 52.666bcd 153.000bc VON2
0.258ab 48.666¢d 142.000c V1NO )
0.200b 62.333b 189.000ab VIN1 o X CogoS (509
0.190b 45.666¢d 130.667¢ ViIN2  Vermicompost x Chemical fertilizer
0.300a 55.666bc 158.166bc V2NO
0.242ab 47.333cd 158.000bc V2N1
0.247ab 75.000a 206.833a V2N2
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Means in each column followed by similar letter(s), are not significantly different at 5% probability level
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Table 7: Analysis of variance of the effect of fertilization on essential oil composition in lemon balm

Slaye (Sl
Mean squares sl a0 K JUOP I SCON
JLlys J» Oledes 5 L Iy yipw df Sources of variation
Geranial Neral B-Caryophyllene Citronellal
21.641" 3.008™ 3.548"™ 31.637 2 (V) ConsganS 5059
11.681"™ 1.253"™ 1.555" 0.799™ 1 (B) Slawdgy
21.416" 0.1075™ 0.600™ 94.246™ 2 N) olbonss
7.314 0.675™ 0.476™ 2.356" 4 oo X SamzeeS (525
V x N
7.620" 0.607" 0.645™ 0.156™ 2 Slabyn X CvgeeS 529
V xB
0.897" 1.206™ 0.412" 12.899™ 2 Slidsnr X oo
N xB
2.319 0.749 0.554 4127 4 >
Error
17 el
Total

TN g oD Jloiml o )5 jlo e ¢ ly ime pf S e
ns, *, **: Non significant, significant at p = 0.05 and p = 0.01, respectively. V: Vermicompost; B: Biophosphate; N: NPK (chemical

fertilizer)
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Table 8: Means comparison of essential oil composition in lemon balm under different levels of bio and chemical
fertilizers

bl olS 5
Essential oil composition o
(3uo,0) JLily5 (32,0) Iy (0,0) (yldgy )5 Ly (30,0) JMig i Treatment
Geranial (%) Neral (%) B-Caryophyllene (%) Citronellal (%)
18.546a 5.438a 7.712a 45.782a BO landy
16.934a 5.966a 8.300a 45.366a B1 Biophosphate
15.548b 5.120a 7.157a 43.202b VO
18.770a 5.480a 8.207a 45.733ab V1 “‘*‘9“5 3
18.902a 6.505a 8.655a 47.786a V2 Vermicompost
16.127b 5.665a 7.662a 49.434a NO
17.275b 5.590a 8.073a 45.772b N1 wrlears 355
19.818a 5.850a 8.283a 45.222¢ N2 Chemical fertilizer
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Means in each column followed by similar letter(s), are not significantly different at 5% probability level
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Effect of Organic and Chemical Fertilization on Qualitative and Quantitative
Characteristics of Melissa officinalis (Lemon Balm)

Zarrabi', M. M., Mafakheri?*, S., Hajivand?, Sh. and Arvane*, A.

Abstract

To study the effect of bio and chemical fertilizers on quantitative and qualitative characteristics of Melissa officinalis, a
greenhouse experiment was conducted during 2013 growing season at research greenhouse of Agricultural Research
Organization of Qazvin, Iran. A Factorial experiment was conducted based on randomized complete block design with
18 treatments and 3 replications. Factors included: chemical fertilizer at three levels (0, 50 and 100% of current
consumption); vermicompost at three levels (0, 15, 30 percent of the pot) and Biophosphate at two levels (with and
without application). The results showed that vermicompost had a significant effect on morphological characteristic and
essential oil content in lemon balm, so that the maximum plant height, number of branches per plant, seed weight and
percentage of essential oil, were obtained by 30 % pot volume vermicompost. The maximum fresh weight (183.33 gr)
was obtained by applying 30% vermicompost per pot plus biophosphate. However, the highest plant dry weight (75 gr)
was occurred with the vermicompost plus chemical fertilizer. The highest amount of citronellal (47.78%) in the plant
essential oil was observed in applying 30% vermicompost per pot. Chemical fertilizers also had a significant effect on
the citronellal percentage, so that the use of chemical fertilizer significantly reduced the amount of citronellal. The
highest percentage of geranial (19.818%) was obtained by applying 100% of current consumption of NPK. In addition,
our results indicated that the combination of vermicompost and biophosphate fertilizers, improved the growth and
quality of lemon balm plants.

Keywords: Morphological characterictics, Biophosphate, Essential oil, Vermicompost
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