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Table 1- Analysis of fertilizer vermicompost and compost tea
KW woyd eyl
. 1 Qo0 Lo 0 oy Lo y0 s 5 colun
o PSS 89y oR PUSTCT . ) e ° o £ o s
Cu Mn Zinc Tron Mg "’*C“JS ‘“;Ms ,,..;;L.u ‘”;ﬁ il ] S S pH
a
m m m m 0,
pp pp pp pp (%) %) %) %) %) OM OC Ec
%) (%)
22 793 266 1981 0.15  4.09 22 3.9 1.55 20.17 117 1.2 6.35
S olesdy So5b Sloogas - Jguo
Table 2- Physical and chemical characteristics of soil
el U TYCR Hhod ool olge w0 el cala i
] ST enss (ppm) Total (ppm) ST owigh s glsl JS e d‘:“fh
Texture OC (%) Potassium nitrogen Phosphorus ~ OM TNV pH ( d];(in— (clr)n)
(ppm) (%) (ppm) (%) (%) Paste D
L 29 296 0.20 5.3 3.27 27 7.63 0.54 0-30
@ 5.59 500 00 (5,05 o3Il Blas uillg 4 - Y Jeus
Table 3- Analysis of variance measured traits in Melissa officinalis
plant Seed 1000
Plant
S.O.V. df Leaf Leaf dr}/ height number se.ed Flower Flower
Olpid @l 4250 number area weight £l perplant  weight number diameter
oolyl  Seolas Spgha  SAS ol -’ wloolas Ll ais S slaw JS ki
45,.3 o9 459.) L) &l
Replication
5 3 0.05 32.79 0.009 1.68 434 0.0003 3.18 0.009
T 1 76.57" 433.39" 4.04" 451.50"  1673.17  0.018™ 117249  0.0003™
\Y 1 27.56" 438.58" 0.23" 11250 11329  0.018"  1834.66” 0.30"
M 1 2202.8"  4474.09" 7.88" 1407.15™ 66352 0.029"  2236.13" 5.36"
T.V 1 14835 326234 1377 533.01" 19874  0.010” 141.54" 0.34"
™M 1 365.17"  4063.46" 3.13" 288" 544477 0.018"  2088.19" 0.09"
V.M 1 305.66"  5612.78" 1.38" 55.65" 959.3" 0.018" 293.42™ 0.22"
V.I.M 1 126.80" 434545 0.23" 55.65" 513.5™  0.010™ 76.57" 0.007™
s Error 21 0.10 2.64 0.01 1.27 222 0.0006 3.004 0.01
C.V. (%) &y g o 1.20 1.28 8.62 3.28 1.89 2.40 4.77 443

0,0 Sy g i Jleil e )8 I8 pixe g I8 pime B poe o

" * and**:non significant and significant at 5% and 1% probability levels, respectively.

ns

(52550 (st 3o M) d(CsgeaS (5055 V) il consgaS 2 T))
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Table 3- Continued

df . Root Essence Essence yield
) |S.Q~.~V.L~m oy Ri)zf l(jlsgj:h Roii:haﬁter dry weight (%) oS
e ol - - o) S 09 bl oy ol
Replication
e 3 0.003 0.05 0.003 0.0002 0.12
T 1 2977 0.49™ 028" 0.004" 093"
\ 1 038 6.41 6.07 0.03 221
M 1 12.417 34.25" 1037 021" 20.49"
T.V 1 057" 0317 0.03" 0.06" 0.27"
M 1 4.06 2.82 0.56 0.04 0.093
V.M 1 9.95™ 387" 748" 0.197 0.50"
V.TM 1 2.79 0.009" 025 0.06 0.93
Ws Error 21 0.05 0.01 0.01 0.001 0.007
C.V. (%) &y g 6 3.52 2.09 3.77 621 4.28

Aoy Sy iy Jleil s )8 I8 gine g I8 g B poe o 5 4

" * and**:non significant and significant at 5% and 1% probability levels, respectively.

(1520550 (s 502 M) (CemgeS (s0)5 V) CansseaS sz T)

320,00 9031 0,50 Dlio 4l 50 Jlite Sl (oSileo anylio -F Joux
Table 4- Interaction comparison of dual on evaluated traits Melissa officinalis

e e e
Treatment Flower ‘Root Treatment Elower .Root Treatment Elower .Root
diameter  diameter diameter diameter diameter  diameter
(mm) _ (mm) (mm) (mm) (mm) _ (mm)
VT, 2.91a 6.43a VoM, 3.17a 7.22a ToM,; 3.11a 6.70b
VT, 2.72b 5.29¢ VM, 2.36b 4.90c T M, 2.48b 5.52¢
VT, 2.71b 5.99b ViM,; 3.07a 6.37b M, 3.13a 6.90a

5,185 (g0 sime B 5% Jlaxol o 10 ¢ S5 9051 bl il oo S ine By Gl (gt 2 40 a5 e Sile
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level- using

Tukey test.

13550 (st yod (M) g sl A T1) emgaaS (55 :(V1) caali :Mo, To Vo)

Control, (V): vermi compost, (T;): compost tea, (M;): mycorrhizal symbiosis: (Mo, T Vo)

Table 5 Mean comparison of triple interaction effect mycorrhizal symbiosis and use compost
tea and vermi compost on evaluated traits Melissa officinalis

. o) 02 ails olasy KW Job 039
LR B O N . el i i - ? Sas o Kdes
Slow Sy Leaf &g Ay SSolas als “9 2 ot ) Al bl
Treatment  [eaf area Plant Plant Flower 1000 Seed Essence  Root Root  Essence
number (Cm?) dry high number seed number  present length d yield
I ! per plant (%) (cm) Ty |
weight (cm) weight weight  (g.pot™)
(g (g (g
ToVoMy  12.30f  52.63h  0.54e  22.67¢ 11.67f 090b  3530f 0.24d 5.04d 1.21d 0.54¢
ToVoM;  32.30c  11541e 1.15¢  26.75d 53.70b  1.10a 109.15b 0.73a 8.70a 3.76a  2.62b
ToViMy, 28.62d 189.49b 1.02cd 31.40c  40.17c 1.07a  81.92c 0.64b  7.23b 3.29 1.60b
ToViIM; 2830d 156.66c 1.15¢ 41.85b 63.90a 1.10a 117.85a 0.63b 7.48b 3.55a  2.50c
T, VoM, 16.92¢ 207.93a 0.86d 31.80c 23.02¢ 1.07a  70.70¢ 048c  6.00c 1.53c 1.05d
T,VoM; 42.47a 74.74f 3.07a 4897a 26.55¢ 1.10a 76.35d 0.63b 7.06b 3.19b  2.67b
T,ViM, 16.67¢ 64.23g 0.87d 2530de 36.92cd 1.10a 69.77¢ 0.51c  6.48c 3.13b 1.55¢
T,ViIM; 37.82b 136.13d 1.90b  46.65a 34.52d 1.10a  69.55¢ 0.53¢c  6.48c 321b 3.35a

55 (5l gime BN 5% Jloil o 10 (S5 9051 ell okl o S i By gl (g o 0 a5 slo Sl
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level- using

Tukey test.

5 s job (M) cangeS sl (T1) csgaaS ooy (V1) il : (Mo, T Vo)

(My,T,Vy): Control, (V}): vermi compost, (T): compost tea, (M,): mycorrhizal symbiosis
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322050k oS 50 (Il o 5 Siglses 055 (e lse slyime (il ly 42 —F Jgu
Table 6- Analysis of variance of nutrients content of biofertilizers and organic source of
Melissa officinalis

df
S.0.V. N P K Mg Fe Zn Cu Mn Ca
@y -
Ol s @l I b pewly e o2l 9 o= P rmds’
‘séb‘l
Replication
e 0.002  0.0001 0.0007 0.0003 453 0.17 0.39 0.62 0.0004
T 1 278 0.006"  20.157 094" 8347627 168217  4.69" 115.157  0.004™
\Y% 1 480" 0.001" 14577 028" 387873.3" 4752 253417 3188.03™ 0.004™
M 1 0.001" 00107 949" 0.03™ 109439.5™ 95348 2878 10839 425"
Wz Error 8  0.0001 0.00003 0.009 0.0004 11.98 0.36 0.40 0.86 0.0002
Sl 06 0.79 3.69 2.99 3.61 0.87 3.54 4.80 2.80 1.05
C.V. (%)

o, S g g Jleinl e )0 I8 pixe g o cixe B poe S FES Cng

™ * and**:non significant and significant at 5% and 1% probability levels, respectively.

(225500 (s 30aM) (CangaaS (say5 V) d( CengeeS sz T)

@525 )0k oS )0 (I mie 5 Su3slan 955 (635 Slge (slgime (Nl aslio -V Jouer
Table 7- Mean comparison of nutrients content of biofertilizers and organic source of Melissa

officinalis
Treatments N P K Cu Zn Mn Fe Mg Ca
e (%) (%) (%) (mgkg")  (mgkg")  (mgkg!)  (mgkg") (%) (%)
7 05955 o By oo $9) e Rl 2 0 frdS’
A% 1.92b 0.14c 3.81b 20.8a 11.2¢ 62.1a 621.8a 0.67b 1.11b
T 2.39a 0.17b 4.32a 10.4¢ 17.5b 26.4b 359.8¢ 1.01a 1.11b
M 0.57d 0.19a 3.24c¢ 13.7b 3la 25.8b 395.5b 0.43¢ 2.69a
Control
ol 0.62¢ 0.11d 0.79d 8.2d 7.7d 17.3¢ 136.4d 0.24d 1.01c

5l (g5l gire B 5% Jlaia] grhas 10 ¢ S'55 303l wlesl y aril oo S i By gl (gt 2 40 a5 SlaySile
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level- using
Tukey test.

10% of ks w10+« olpy58un (ms o M) ¢(1.5 liters «;id V0 engeaS sl T) «(10% of €ach pot (a8 oo 7V ¢ cnganS (0y5 V)
(each pot
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Abstract

Melissa officinalis L. (Lamiaceae) is a well-known herb used to give fragrance to
different food and beverage products. It has also been used as a medicinal plant for the
treatment of headaches, gastrointestinal disorders, nervousness, and rheumatism. To
study the effect of organic fertilizers and mycorrhizal symbiosis on yield components
percentage of essences Melissa officinalis, factorial experiment in a randomized
complete block design with 8 treatments and 4 replications was conducted in Sari, in
2014. The experimental treatments were mycorrhizal fungi (Glomus mosseae) with two
levels (0, 10% of each pot), vermicompost with two levels (0 <10% of each pot) and
compost tea with two levels (0, 1.5 liter for pots marked). Traits measured were leaf
area, plant high, number of seeds per plant, 1000 seed weight, and essence content. The
results showed that organic fertilizer and mycorrhizal symbiosis treatments had a
significant effect on all traits as compared to the control. Highest leaf area produced by
the use of tea compost (207.93 cm”) and lowest from control treatment (52.63 cm?).
Highest plant dry weight due to tea compost treatment along with mycorrhizal
symbiosis (3.07 g) and lowest from control treatment (0.51 g). Highest essence percent
was produced by mycorrhizal symbiosis treatment (0.73 %) and lowest from control
treatment (0.23 %). It seems that increase in traits under study was due to the beneficial
effects of organic fertilizers and mycorrhizal symbiosis of fungus used in this study.

K ey words: Biofertilizer, Essence present, Glomus mosseae, Medicinal plant.
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