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Table 1- Physical and chemical characteristics of sail

) J5 35959 o oolo Slgo oy A% o OPIRV Y
o ol 05 Potassium Total Phosphorus o ks gl J5 s
Texture OC (%) nitrogen oM TNV H EC
p
(ppm) o (ppm)
(%) (%) (%) Paste (dS.m-1)
L 2.9 296 0.20 5.3 3.27 27 7.63 0.54
CagraS Sl g ComgaS (s0)9 095 i wli - ¥ Jouor
Table 2- Analysis of fertilizer vermicompost and compost tea
oy
Qo0 KW
v B gy ol A e e e e
Cu Mn Zinc Iron e e - ey 0397 o ST S St
ppm  ppm  ppm  ppm Mg  Cacium  Phosphorus Potassium  nitrogen oM oc Ec pH
%) (%) (%) (%) O oy
22 793 266 1981 015 4.09 2.2 3.9 155 2017 117 12 6.35
@T ‘_gL:.:J o ‘5).:5 o)"..\.?‘ Slaw U.JL:)‘j LYy -y Jjw\a
Table 3- Analysis of variance measured traitsin Mentha aquatica
MS
&l Slass
. Sl L SB35 sl _ ; )
&b 4 _ wsls . ) S5 olows Ao yo 4lo 5l o3
O i o o s ks “*  Fower Seed 1000 seed
e bl Leof dry plant  Plant -
sov o number 7 weight  high TP number weight
LAI g g per plant
Replication 3 0.29 0.0009 0.07 0.27 0.02 45.76 0.00006
T 1 22144 0.02" 4427 126407 595  62474.05" 0.000003"™
\Y 1 3519" 157" 2.02" 0.15™  2.88" 96720.81" 0.0002™"
M 1 37.32" 303" 2.18" 120" 36127 267304 0.0009™
TV 1 63.90" 0.15" 0.015™ 2244  0.08" 75983.71" 0.0003™
TM 1 4846 018" 0.07™ 6050"  2.647 66459.28" 0.0001""

V.M 1 1.60" 0.13" 0.14™ 4.06" 6307 682345" 0.0002™
V.T.M 1 110.93" 0.27" 0.35" 3042 12757 12576617 0. 000003™
Error 21 0.16 0.001 0.05 0.11 0.01 6.50 0.00001

C.V (%) 2.19 0.74 14.34 1.26 2.50 1.33 0.83

Aoy S gz Jleiol mlaw jo s pae gl pae BWS] pae o 5 4y g < NS
"8, * and**:non significant and significant at 5% and 1% probability levels, respectively

e jotitngeaS S (TM) angaS a)5 assaS sz (TV )l )see cranjoa M) cingaS (0)sV) cesgaS la(T)

CansgraS (gayg ¢ ComgraS Slaalinysfon st jea(V T M) (ol 550 (S ot cngeaS 00y (V. M) (15 558
(T): compost tea, (V): vermi compost, (M): mycorrhizal symbiosis, (V.M): vermi compost and mycorrhizal
symbiosis, (T.M): compost tea and mycorrhizal symbiosis, (T.V): compost tea and vermi compost, (V.T.M):
compost teaand vermi compost and mycorrhizal symbiosis
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Table 4- Analysis of variance measured traitsin Mentha aquatica

MS
s e e S 039 o5
lynid o > ) Al y yhad i il oy ol
Py o3 sy Jsb Root it Essence
. O. V. . Root Essence -
df Root length diameter ) yield
dry weight present
Replication 3 0.03 0.015 0.001 0.0002 0.04
T 1 175" 094" 0.00002" 0.033" 12.28"
\Y; 1 7.70" 552" 0.02" 0.012" 253"
M 1 21.94" 25.74" 0.03" 0.13" 12.23"
TV 1 047" 0.015™ 0.004"™ 0.031" 450"
TM 1 0.007™ 0.34" 0.001"™ 0.019" 0.07"
V.M 1 175" 0.07™ 0.01" 0.012" 243"
V.T.M 1 9.32" 331" 0.001"™ 0.015" 0.61"
Error 21 0.01 0.01 0.001 0.0004 0.006
C.V (%) 1.69 2.62 3.34 2.93 2.66

woye SO g iy Jiol v jo I pae g s gie OB pas (o 5 4y g« NS

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

it jopelamgaS Gl(TM) sgnS o5 wangaS sl (T.V ) ol js8e s o) csgnS 0)5(V) cangeaS lx(T)

CensgraS gayg ¢ CangraS Slrealinysion (s jon (V. T M) ol )580 (i jon cagiaS (cays (V. M) o152 550
(T): compost teg, (V): vermi compost, (M): mycorrhizal symbiosis, (V.M): vermi compost and mycorrhizal
symbiosis, (T.M): compost tea and mycorrhizal symbiosis, (T.V): compost teaand vermi compost, (V.T.M):
compost tea and vermi compost and mycorrhizal symbiosis.
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Table 5- Comparison interaction of dual on evaluated traits Mentha aquatica

)‘;-"u)s 039 P 11 -4 P
s . 58 099 Jw—’: x31) ) ;-“’ [X31) Jw—’: 039
slows 1000 ad slows PHEY — slos als )
Treatment seed Root  Treatment 1000 seed Root Treatment ~ 1000 Root
- ! dry seed dry
weight dry weight ioh ah iah
©) weight © wegn welgnt - wegnt
(g?; @ C) @
ToVo 0.400c - ToMo 0.398¢ - VoMo 0.39c 1.08b
TV, 0.412a - ToM; 0.413a - VoM, 0.41a 1.18a
TV, 0.406b - T:M, 0.402¢ - V1Mo 0.40b 1.17a
TV, 0.405b - M, 0.408b - V M, 0.41a 1.20a

BI85 (gl e BB 5Y0 Jlais| mlans 10 ( S (yg05] oell g il ce S i By Glo (w2 50 aS ola Sl
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level-
using Tukey test

(TOMO)&W?.A.AS L§L> ) W}AAS )9 aﬁ)lS :(T1V1) ‘W}..QS =29 a,,)lS «( A1V0) “.,....:5....05 )9 Q).g)LY :(T0V1) Wl :(ToVo)
Wl :(VoMo) ‘l}-},)jsgg-ﬂ Sy g CA...;}..QS 5[} .)).'»)Lf :(TlMl) ‘ws...as L5L> 0).3)[5 :( TlMO) ‘lﬁ)jfg:.a (S yo2 :(ToMl) wals

5205500 (s o § CesgeaS (5059 015 V1M D) censgaS )5 0,25 «( ViIMo) 5258 s 5o (VoM
(VoMy): Contral, (VoM4): mycorrhizal symbiosis, (V1Mg): use vermi compost, (V{M): use vermi compost and
mycorrhizal symbiosis, (ToMy): Control, (ToM,): mycorrhizal symbiosis, (T:Mg): use compost tea, (T:M4):use
compost tea and mycorrhizal symbiosis, (ToV): Control, (ToV4):use vermi compost, (T.V): use compost tea,
(T1V1): use compost tea and vermi compost.
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Table6- Mean comparison of triple interaction effect mycorrhizal symbiosis and use
compost tea and vermi compost on evaluated traits Mentha aquatica

. Slawy S Slos
sl esle ;;i ew,l 30 &l oy Jeb ol
o Sy b ag oo Jrolass dd e ES_SEHCE
’ _ ? Plant Flower Essence Root Root yield
Treatment | eaf Sx Pty number Seed diameter (gat
Aumber igh number  Ppresent length g
LAl dry (cm) per (%) (Mm)  (cm) pot)
weight plant
©
ToVoMo 1166f 1.22h 0.89d 21.76g 3.40f 251879 0.56d 3.75e 5.37e 1.50f
ToVoM;  20.35c  1.62e 1.24cd 26.72de 8.25a 680.40c 0.82a 6.30b 7.67b  3.47c
ToViMo 15.00e 1.49f 1.27cd 26.17ef 6.05c 613.87e 0.75b 5.17c 6.72c 2.15e
ToViM;  1545e 257a 1.77/bc 2587f 660b 73322b 0.84a 6.62a  7.80b  2.45d
T1VoMo 20.17c 1359 1.28d 32.05a 4.27e 654.23d 0.65c 4.30d 5.77d 2.17e
T1VoMy 16.60d 190c 225ab 27.67c 545d 649.70d 0.73b 5.15c 5.85d 3.78b
T,ViMy 2182b 1.75d 217ab 29.27b 460e  570.55f 0.62c 4.35d 5.45e 3.76b
T,V M, 2480a 215b 245a 27.35cd 6.52b  758.37a 0.71b 6.67a 8.62a 4.82a

Wl (gl sme B 5% Jlox> b 0 (S5 gej] polul il ce S b By Gl gm0 aS oo Sl

Means in each column, fallowed by similar letters are not significantly different at the %5 probability level-
Tukey test.

(e R g wgmf 29 oﬁ)lf Z(TOVlMl) .wy.oS )9 é)g)Lf :(ToV]_Mo) ‘l):)9i~n (oo o ‘(T()V()Ml) Wl :(TOVOM0)
9 9 wi..of LSL" b).g)ls :(TlleO) ‘]}:'.)55‘:-‘ Sy g w}...of ‘5l.> .)).3)15 :(T1V0M1) ‘ws...as L5L> 0).3)[5 :(T1V0M0) “).»)55...&

15255500 (st o 9 CemigraS (0059 cCamgraS Slz 328 (T1VIM1) ccugias
(ToVoMy): Control, (ToVoM4): mycorrhizal symbiosis, (ToV1Mg): use vermi compost, (ToViM,): use vermi
compost and mycorrhizal symbiosis, (T;VMy): use compost tea, (T;V¢M;): use compost tea and mycorrhizal

symbiosis, (T;VMg): use compost tea and vermi compost, (T,V;1M;): use compost tea and vermi compost and
mycorrhizal symbiosis.
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Table 7- Analysis of variance of nutrients content of biofertilizers and organic source of
Mentha aquatica

et a0 459 yiud Ly ool
Ol s ol U)ilﬁ Hd n': ¥ o o Fe 895 e priees POV 4
SOV, ‘Sdf’ P Mg Zn cu Mn Ca
Replication 3 0.06 0.00006 0.03 0.02 65.59 253 3.34 6.25 0.31
T 1 204" 0.004”" 18367 245" 66696.7° 152.03" 1872”7 106927 047
\% 1 5.18" 0001" 1497 040" 378809.3" 24747 27183 2436.01" 0.07™
M 1 0.022"  0.009” 7.38" 0.10" 106103~ 876.12" 47.52"  11363" 377"
Error 8 0.044  0.000006  0.004 0.01 304 0.61 0.11 0.37 0.05
C.V (%) 14.63 175 2.34 17.76 0.46 474 261 1.96 14.69

Aoy S gz Jliol maw jo I pae gl e BB pae (i 5 4 g
" * and**:non significant and significant at 5% and 1% probability levels, respectively

ot jopitingeeS GT.M) isiaS cajy wamgmaS slo (T-V)ialn 58 (s 7oa(M) iinsiaS (ayoV) cnssaS sl2(T)

CangasS (a5 ¢ LongeaS Slzealinyofn (g joa(V. T M) (o550 (S jod cZemgeaS (ny9 (V.M) (o152 55500
(T): compost tea, (V): vermi compost, (M): mycorrhizal symbiosis, (V.M): vermi compost and mycorrhizal
symbiosis, (T.M): compost tea and mycorrhizal symbiosis, (T.V): compost tea and vermi compost, (V.T.M):
compost teaand vermi compost and mycorrhizal symbiosis.
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Table 8- Mean comparison of nutrients content of biofertilizers and organic source of
Mentha aquatica

Sl O39r s el e $9) By ool o padS
Treatments N P K Cu Zn Mg Fe Mg Ca
(%) (%) (%)  (mgkg") (mgkg®) (mgkg®) (mgkg") (%) (%)

\Y 2.47a 0.13c 3.75b 19.75a 10.52¢ 55.00a 608.7a 0.72b  1.16¢c

T 1.81b 0.15b 4.07a 10.25¢ 16.25b 24.50b 329.5¢ 1.45a 1.50b

M 0.58d 0.18a 2.85¢c 12.25b 29.75a 24.75b 382.2b 0.48c 2.47a

Control 0.74c 0.11d 0.76d 7.33d 7.00d 17.00c 129.6d 0.24d 0.93d

A5 gl e B /D Jlaxsl pmhaw 10« S5 ygesl elel p il oo S i By syl (ogie o 48 oS olacnSile
Means in each column, fallowed by similar letters are not significantly different at the %5 probability level -
using Tukey test.

TN alpsSes e M) (L5 liters . s 16 wwewgeS s> T) 10% Of €ach pot o JalS w71+ cenganS (coy9 V)
10% of each pot lols" >
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Effects of Mycorrhizal Symbiosisalong with Ver micompost
and Tea Compost on Quantity and Quality Yield of Mentha
aquatic L.
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Abstract

To evauate the effect of organic fertilizers and mycorrhizal symbiosis on yield
components and percentage of essence of Mentha aquatica, a factorial experiment
based on a randomized complete block design with 8 treatments and 4 replications was
conducted in Sari, in 2014. The experimental treatments were mycorrhizal fuangi
(Glomus mosseae) with two levels (0 and 10% per pot), vermi-compost with two levels
(0 and 10% per pot) and compost of tea with two levels (0 and 1.5 liter per pot). The
results showed that use of organic fertilizer and mycorrhizal symbiosis significantly
improved the quantity and quality characters Mentha aquatica. Use of organic and
biological fertilizers had a significant effect on most of the measured traits and
increased all of the traits as compared to those of control. Thus, highest plant height,
leaf number, seed number per plant, plant dry weight, root length, root diameter, |leaf
area index, essence present and essence yield were obtained by using mycorrhizal
symbiosis and compost tea, vermin-compost as compared to those of control treatment.
Generally, the use of organic and biofertilizers, produced optimum quality and quantity
of Mentha aquatica. In fact, increased performance of organic and biological fertilizers
improved the activity of plant growth regulators and reduced elemental leaching and
thus resulted in higher absorption of nutrients, increased plant growth, seed yield and
essential oil content of Mentha aquatica.

Key words: Biofertilizer, Essence yield, Leaf areaindex, Organic fertilizers.
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