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Effect of Vermicompost and Humic Acid on Growth Chracteristics and
Essential Oil Composition of Myrtus communis L.
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Table 1. Physical and chemical properties of the used soil.

JL&L;TooLn ot Slogas S csb By b yais
soil organic matter Chemical characters soil texture macro elements
OM oC TNV EC pH Clay  Silt Sand P K N
(o) (%) (mg/kg) (%)
1.51 0.87 11.5 0.7 7.57 26 29 45 9.5 181 0.07

OM=Organic matter, OC=Organic carbon, TNV= Total neutralizing value
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Table 2. Detail of experiment treatments used in this research

oS slajles el T 505 el classS Sogad S
- Vermicompost o Humic acid
Fertilizer Control Compound fertilizers .
freatments (tons per hectare) (liter per hectare)
control VI V2 V3 V4 V5 VI+H5 V2+H4 V3+H3 V4+H2 V5+H1 H5 H4 H3 H2 HI
35 (599 0 9 18 27 36 45 9 18 27 36 45 0 0 0 0
Vermicompost
Sl Soaget 0 0 0 0 O 15 12.5 10 7.5 5 15 125 10 75
Humic Acid
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Table 3. Analysis results of used vermicompost in this research.

o RS S99 ol o2 e el O ey 0595

Cu Mn Zn Fe Mg Ca P K N
(ppm) (%)

22 496 150 1022 0.22 1.31 0.3 1.05 1.08
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Table 4. Analysis results of used humic acid in this research.

Siglgp e
PRI e S s . e
VoW KV i T s 57 pedS e ) o o2 peely RS G5e

Fulvic  Humic < “On Mg Ca Mn Zn Cu Fe K P N
Acid  Acd OM OC

(%) (mg/kg)
12 15 6482 85 1024 300 2100 42165 13.33 55827 1096.51 18700 59900 8300

OM=Organic matter, OC=Organic carbon, TNV= Total neutralizing value, C/N=ratio of carbon/nitrogen
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Table 5. Comparison of means of the effect of organic fertilizers on morphological traits and yield of of Myrtus

communis.
" Wlopld olF el basls led b gbeasls led SpoShes aluoShee asliw oSk bl oy bl 5 Shes
o (e koo (e 5l [CCINe) (ol 4l ;3 s02) OSe 3 055LS) (S 3 p5kS) (LS 50 S5ks) ) (LSa 53 p,55L5)
Treatment Stem Plant Number of Number of Yield of Yield of Yield of essential essential
diameter  height branches sub branches leaves stem shoot oil percentage oil yield
mm cm n./stem n./main stem kg ha’! kg ha’! kg ha’! % kg ha’!
control 11.3a-c 29de 11.70e 11.23e-g 247.83f-h 174.73fg 422.57fg 1.06d-f 4.46de
\%! 9.26b-d  39.33bc 23.10bc 7fg 380.43c-¢ 180.3e-g 560.73de 0.80e-g 4.50de
V2 13.10a 40bc 18.66¢-¢ 22.33bc 395.60b-d  195.57d-f 591.17cd 0.80e-g 4.66de
V3 7.33de  40.73bc 22.23b-d 16.43c-e 333.03d-f 151.60fg 484.63ef 0.90e-g 4.30e
V4 7.50c-e  46.06ab 14.66de l4def 266.17f-h 137.57g 403.73fg 1.53a-c 6.20c-¢
V5 6.56de 49.33a 18.66¢-¢ 35.33a 536.60a 237.07b-d 773.7ab 1.86a 14.20a
V1+H5 7.40de  27.33de 14.33¢ 13def 225.5gh 134.80g 360.30g 1.20c-¢ 4.26e
V2+H4 9.26b-d 26e 33a 28.33b 302.43e-g 135.30g 437.73fg 1.13c-f 4.86¢c-¢
V3+H3 8.66¢c-¢ 26.10e 35.16a 20.50cd 471.93ab 280.37ab 752.30ab 0.90e-g 6.83cd
V4+H2 6.86de  27.53de 22b-d Sg 200.67h 152.30fg 352.97¢ 1.76ab 6.06c-¢
V5+HI 6.50de 32¢c-e 18.33c-¢ 6.66fg 214.57gh 150.87fg 365.40g 1.03ef 3.80¢
H1 12.66ab  28.33de 11.16¢ 18.33c-e 397.87b-d  223.83c-e 621.73cd 0.96¢-g 6.13c-¢
H2 5.16¢ 28.50de 11.50e 17.33c-e 385b-¢ 225.93c-¢ 610.97cd 1.16c-¢e 7.16¢c
H3 6.66de  35.66cd 11.66¢ 11.76e-g 333.2d-f 249.23bc 582.47c-¢ 0.73fg 4.33e
H4 6.03de  35.16c-e  18.83c-e 12.50e-g 400.27b-d 274.60b 674.87bc 0.60g 4.20e
H5 6.63de  33.10c-e 28.16ab 35.66a 464.57a-c 323.73a 788.30a 1.46b-d 11.53b

Means in a column followed by the same letter are not significantly different. Similar letters in each column
indicate that there is no significant difference between the means.V= Vermicompost (V1: 9, V2: 18, V3:
27, V4: 36 & V5: 45 ton/ha) H= Humic acid (H1: 5, H2: 7.5, H3: 10, H4: 12.5 & V5: 15 Vha).
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Table 6. Comparison of percentage of essential oil compounds means of Myrtus communis.

3550 il (SlocaS 5 (1 S0he duo yd dulio -F Jgu

i . S -t
s oWl g st VA o Jtoms e ISl T
Treatment a-pinene limonene 1,8- cineole linalool terpinen-4-ol  myrtenol C;r:\lgsol a;tsz{)ai?eyl
control 34.03b-d 22.10a 12.20b-e 13.56d-g 2.56a 3.56ef 0.83b-d 2.23c
Vi 48.50a 11.76b-d 16.06ab 9.76fg 2.83a 2.10f 0.70cd 2c
V2 24.43c-f 8.10d-f 9.06c-e 23.56a-c 2.90a 9.10b-e 1.30b-d 2.90bc
V3 5.63g 3.86f 2.20f 23.46a-c 3.20a 14.33ab 1.26b-d 3.20bc
V4 14.36fg 18.76ab 8.86¢c-¢ 11.13e-g 2.66a 11.26bc 1.16b-d 4.46bc
V5 21.60ef 4.10ef 18.70a 13.96¢-g 3.10a 11.60bc 1bcd 5.96ab
VI1+H5 41.20ab 11.26c-¢ 10c-e 20.40a-¢ 3.30a 10.56b-d 0.70cd 2c
V2+H4 22.83d-f 22.63a 8.66¢c-¢ 24ab 3.50a 7.03c-f 1.60a-c 3.10bc
V3+H3  31.70bc-e 22.36a 10.66¢-¢ 16.73b-g 2.16a 5.13d-f 1b-d 2.10c
V4+H2 33.20b-e 5.63d-f 12.26b-d 18.60a-f 3.23a 7.03c-f 0.80b-d 2.33c
V5+H1 30.56b-e 3.40f Te 7.96g 2.46a 3.86ef 0.70dc 1.83c
H1 41.10ab 16.13a-c 13.46bc 14.50b-g 2.63a 7.66¢-f 0.10d 2.10c
H2 17.06f 5.16d-f 7.96de 20.73a-d 3.60a 19.23a 2.50a 7.70a
H3 29.73b-e 12.2b-d 12b-e 26.70a 2.60a 11.33bc 1.20b-d 2.30c
H4 29.83b-e 12.2b-d 9.03c-e 23.10a-c 3a 13.20bc 2.03ab 4.80a-c
H5 35.16bc 9c-f 10.20c-e 23.60a-c 2.96a 12.60bc 1b-d 3.80bc

Means in a column followed by the same letter are not significantly different. Similar letters in each column

indicate that there is no significant difference between the means. V= Vermicompost (V1: 9, V2: 18, V3:
27, V4: 36 & V5: 45 ton/ha). H= Humic acid (H1: 5, H2: 7.5, H3: 10, H4: 12.5 & V5: 15 1/ha).
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Table 7. Simple correlation of the effects of organic fertilizers on morphological traits, yield of different organs, and essential oil compounds of Myrtus communis.
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o o) e )0 (6l e i g a0 B s jo (gl S g gime pac 1S

yay



ey bk Seop 5 CosgpaS oy S (sloosS il
-

o, 8as 5 doye Gl slaplail o Slos owlidscsn, o Shy ;0 bjled @lide laphw o aS ol lis bbass
a-terpinyl acetatea drans carveol ayrtenol ddinalool .1,8- cineole Jimonene «w-pinene Jold  uilul glacuS 5 g (il
g 0,5 lee iy o ol solaiwl slajlend (109 g caumslis lajled pm jlo gixe WS 0529 (llS 3925 o sixe B
ol Sde plgion Ragh ool 50 ooliital 950 slasgS 1 g a Shy 4 (IS (B L Ceul 059 3590 oLS ;5 0 5ga 03le g
s Camd 5 Slae Gl Cely hline clacigegn a5 o sl Saopen 85 (s p5b 4 0 axgie s330> b I, o s
0 Slos « Iy 0 Sloe g dw 0 (LS ;o sl Swgen ) V0) HS jlod a5 00,5 osalive O Joaz j0 (F) 00,5 o0 oLS
2 O 5 S e ST S g0 92 wdsi Sl el Sagen il 1S sl jlen a5 Sy 5 Slas 5 adl
Sl T s 5 ol il b agb ol JUs & 5 oalS Al ab Jisb (ST slo WS 5 S (1) 955e oS
oo cml glrdazl ol caslin 3,50 oLE o aBlu o Slae yili8l g o e S P 5 0 Jgoz p0 il e dlle o Sles
Sob Gl bl 4 SU cpl aSepl bl wg il sbeasly g olS glas)) p oads coliiwl sleosS Cude b caims lis
b ooles 5 (sl ol 5 JugtlsS a8 log oo (st (gmse & Sl a8l 5 59 50 b loail Jlad il b sl
5 o Hle sgnp el aalSogen 05 (g 5l A) S e sdmline o] jo gy il WS e B e
oLS il dawgs 9 (2Me loosle iy Dl Sl g WS (o0 S Ay Sy g dn BT 4 85 035 o0 S olent
Sl el (1) Bl Jsb 4, 5 el s 31 L sl Sangd o5 | e olyie & ool 5 09) 358000
i en (F Jpaz) ad sanlice JT cloosS o b loplal sl Giali3l Simgy cal 55 o 3550 (sloh oo 5 4, J5b
S e S a5l o e Al g b 5 ALEIS B ISl a5 5 SIS e 5 Koot (sl sl
slS cel il sladilax al, 8l ol g all atdls aly; al; 5 (Ol Swloil ST YL glacdale (o) o ylosb b
IRl g Ll Clle palS ggdse (M) Ngdoo oS (2l9a Cond g (il ladile i ab) a0 5 ol ol
QLS S pSo)l iz (59) el Saagee Slo)byd (gl @S (P 9 0 Jguz) ob osalie (Aagh cnl 0 (28 slaesls Lo
Tobu, olS p aewl Segen 1 6,500 (gt ;0 (V) 05d 0 (LS Sy 5 asls (ol corge dul Seogur 35 a5 ols
Ll oy (B rae Gl Songen e (i 0 bgnye S 5 9 SB35 ()59 iy Job o Sas ooke 05 Jlad o Shos (0 VL
b cde 0 Lo g sbeass 5l @l i ol 5l as (V) 8,5 J1 8 annlSogupr polie ,5U Co ol S il jlade
sl Sngd 1y il (S5 45 slo il 2alS 5 ST 5o 055 ool St 6 LY 4 wilgie el 3 Shae  als
Oiis b olS a5 9 (F 1) 05d o0 b paie Ol iolidl Comgo osle (il38l ], S5 ghsdol> o (YY YY) JeslS Jols
slaplil 5 ado; oy Gl coge sl Songed WSall g wb oo 2al5 415l slacdplio adgs 5 oud axlge (5508 (Jare
OF) Sl 01 155 55 sl Sagad B e L Vil 5 8 Shac 5 JS Jlos (il 05 o ol ilyn

Sty ool 0355 (5 SRPT Al Sinsen 31 5 9m Jlosi 45 915 LS g oss 4 bty a5l Al
VS Jlass 31 ool 0 Skas 5 bl a5 2 5Vl il o Sha o5 0 Shat g8 5 o2 8 45Li Sl oS gl ) arpin oS
(V) Lae bfojﬂ SolS 5 5938l CawguaS o9 L51~| 355 3l eolawl (O Jgo) dal Cawods (CawgeaS s0y9 LS 0 o5 FO)
oS Fyaypp ard Solled alil 5 sdie slrosle iz (il S Cagh) (65l Cadik Sge crge wog (JT ool aie
S 0 09790 (2ie sl yaie iz ep bl o (5,005 Sl (ol caols glls CunganS soyg (VA) ol oo 5155
erse aon 5 am )5 oS iS5 5 00,5T,0 sl gty 0905 wSlaS b 1y ool aile s pangS (sloparie ety
aigl (V) TSa )l «0) allijl, (5, 00t plnil slajiagsy sloamssi b (haghy (al laazes 05dse oS 0d 5 ol Sial38l
&S (Gysbas il oo o)ige oole (e g 55 (mgle LS g 5l Baa p siege Lol L(V0) clils Slgtres aieys 5 (V)
5 ol 5145 32 U35 mm 5 JPd st ) igmd ot W1 S il slosS 5 oo (i 0 cmlin # gz
(V) cunls Slsdran o )55 Koo gloass b

Plantago major L. and Plantago lanceolata - Matricaria chamomilla. -¥ Ocimum basilicum L. -y

yay



Ohen g 00l ulie

Cowady i 5l Ban 81l sl oo ;500 GlacaS 5 5l g led jlo i 9 0990 oy )Sg 008 o eige aiwws 3l i Wi
3 linalool ¢ limonene oS 5,0 048 oolatu! sﬂ oS ol sloghw 3l cwl g il YU s WL Slals o,
@ 5l g asli |, Sl Wy, Grae ogS 4 STy bld 4 andl a5 al soslie calize glo,lens (o (guuads Hlugs
oYY Grae) V3 e 90 50 ol jlade a5 ail o myrtenol )50 oLS 10 loeuS 5 o yiogo | S SR U WX G pewpge
3heslaiwl plply «A Jouz) 09 ke (g yiien (Ol Smga LS 10 0,555 VD Bras) H2 § (Lo )0 CavgeS o)
L)l (o ymwlin LS 50wl Sogud 0,555 VIA o (LS ;0 5 TY) CawguaS c0y9 oS 51 Gy 3l lawgin polde
OIXamg s e iagn sleam bl cnl 5l a5 05 odes slocaS 5 5l (o JsrewA) S5 Grized S Wl
S 55 ao s Glug g 00g ol pl jo leuS 3 ol (99 (Fgy90 caimorlis (S lacuS 5 ololis (YY) o)l Slgsen
(Shsod (o) 45 (55 4 oy (295 4 LS S o (Kuen abal, Sl lgior lpl wdlie (dane Jalge 256 5
7 g 50 Jo e a0 b g lo pe Cudie (Siad 0o y0 SO han )0 igend do o b aBll a8 s a8 ols lid b S
Swrads S 0,Shee b Sliwl iy 5 W aio)s g uilol duoys o Y Jgaz) Sl 059 o sae site (Kiaed duo o
Wl 5 J5,519,5" mil 5o oS 5 L g Jlosine cte Joiipam VA b iy Wl (i by 5 0 ssmlie o gine oo
2 oke 4l g ablioe Bl iy 25 Laulpd 50 Jo e addg dny oo S5 4 a5 (V) Jg02) S jlo sre (hie Sliwl (nay 5
2 Pl s Jsrmarh ) wiile gy lacaS 5 5l (B a5 @l o 5l adbies (20l eole (al ag oS atge ) Ll
5yl0 )8 (S5 )demisd slacn pgige atwd )3 J5i e g i Wl asile placeS 5 5 wils )13 S5nST (slacy Sgige atws
ciS kol a5 ol> o] 50,5 pladl 0,50 olS diedan o 4 S 25 syl Jlosl b olg3 ooty oo a5 4y ol ol
g Yl JI pols iagh j0 o solitwl yiewile VeostVe 5l g oog pate &l oo oyl Gl Bud 0 4z g5 b ae )50 0 3,90
Slwond ;5 0550 0ole (o9 YL Jdods il (5,5 uilul 5 ] (G0 di 0)90 oS ceiS Lol Baa 51 ol b il o
2 S Al 1) olS asli s S Silear b g oges cotS ALy Djgon [y 590 oLS Glgice o S gt 5 olS s>
L oolpl o a8 S il anie oheds adey gladnie o (VW) aidl Liolidl 0,550 cole cliloy ald &jgo cpl jo0 a5 0,5
30 eiS alitre 3blie )0 Loy ol ol o 4 dz g L.l wrles palS Cuday 0l oo il baxis o 5l g e
Mg sleania b lph im 50 45 908 3929 15w sladle sl LS Sleowss Sl (L) Sl9r (1392 deluns & 550
S 0 Slee w@Bsh e ol asls Jled adg Jdoas g Bl aalys palS Gabas g g CblS (e (55lwoslel el
YU Sjao 0 b S jo el 065 anil b lalS sl 5l oy led co 0 Connday Bble o iz ep (8L vl ioli8l
2,5 cdidlone (e 0 S92 g0 Sladly jlond g S (pAS L Loy Sud o

S 5 Axid
2 CawgeS ooys Sl i 090 Jlo ¥ osgas (28,5 SIS 0 5 CavgieS coys )0 (o weys ) Sgam dgzg 4y axgi L
Al dus 0,90 S5 (gl CuwgpaS g0y 55 TV dgax Slooliinl b g dls S o000 el 6l olS onl (6055 55 onlple S
o 4y (9,0 JolS jsbay LSe 50 uill o Sl SV sg0 iVl 0 b Jle 10 sl Sagen 0,550 Ve 050> Bras b
sl e

References @l&o

1. Abdel-Mawgoud, A.M.R., N.H.M. El-Greadly, Y.I. Helmy and S.M. Singer. 2007. Responses of tomato plants to
different rates of humic based Fertilizer and NPK Fertilization. J. Appl. Sci. Res., 3(2): 169-174.

2. AL-Hadeethi, M.A., A.K. AL-Anbari and S.A. AL-Dulimi. 2015. Identify the essential oil in Myrtus communis L.
leaves. Int’l J. Adv. Chem. Engg. Biol. Sci. 2(2): 116-118.

3. Belde, M., A. Matteis, B. Sprengle, B. Albrecht and H. Hurle. 2000. Long-term development of yield affecting
weeds after the change from conventional to integrated and organic farming. In Proceeding 20 German Conference

on weed Biology and Weed Control. 17: 291-301.

Yar



9.
10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ey bk Seop 5 CosgpaS oy S (sloosS il

. Bulent Asik, B., A. Turan, H. Celik and A. Vahap Katkat. 2009. Effects of humic substances on plant growth and

mineral nutrients uptake of wheat (Triticum durum cv. Salihli) under conditions of salinity. Asian J. Crop. Sci.
1:87-95.

. Darzi, M.T., A. Ghalavand and F. Rejali. 2009. The effects of biofertilizers application on N, P, K assimilation and

seed yield in fennel (Foeniculum vulgare Mill.). IIMAPR. 25(1):1-19.

. Dursun, A., I. Guvenc, and M. Turan. 2002. Effects of different levels of humic acid on seedling growth and macro

and micronutrient contents of tomato and eggplant. Acta Agrobot. 56:81-88.

. Fatemi, H., A. Ameri, M.H. Amini Fard and H. Arooie. 2011. The effect of humic acid on essences and vegetative

properties in basil. Proceedings of First National Conference on Modern Topics in Agriculture, 29 Oct, Azad

Islamic University, Saveh, Iran.

. Fathi, Gh. and M. Ismailpour. 2000. Plant growth regulator: principles and application (Translate). University Jihad

(University of Mashhad). Mashhad. Iran. 288p.
Ghahreman, A. 1993. Iranian Crimp (systematic vegetable) (Vol 2). Academic Publishing Center, Tehran.

. Ghazi Manas, M., Sh. Banj Shafiee, M.R. Hajseyd Hadi and M.T. Darzi. 2013. Effects of vermicompost and

nitrogen on qualitative and quantitative yield of chamomile (Matricaria chamomilla L.). Iranian J. Med. Aroma.
Plants, 29(2):269-280.

Gulser, F., F. Sonmez, and S. Boysan. 2010. Effects of calcium nitrate and humic acid on pepper seedling growth
under saline condition. J. Environ. Biol. 31(5): 873-876.

IRMO, 2012. 2013, 2014. Islamic, Republic of Iran Meterological Organization Climatology Methodes, Http/
www.JRMO.IR.

Ismaili, A., H.R. Eisvand, A. Rezaeinejad, K. Sameey and S.M. Zabeti. 2012. Study of germination indices and
characters and seed establishment of Myrtus communis L. Yafteh. 14(2): 71-80.

Kiani, M., M. Nabavi Kalat and K. Kelarestaghe. 2012. Effect of humic acid and phosphorus on flower yield in
Matricaria chamomilla. The 6th National Conference on New Ideas in Agriculture, 1-2 March, Islamic Azad
University, Khorasgan, Iran.

Pandey, R. 2005. Management of Meloidogyne incognita in Artemisia pallens with bio-organics. Phytoparasitica,
33(3): 304-308.

Poudel, D.D., W.R. Horwath, W.T. Lanini, S.R. Temple and A.H.C. Van Bruggen. 2002. Comparison of soil N
availability and leaching potential, crop yields and weeds in organic, low-input and conventional systems in
California. Agr. Ecosyst. Environ. 90: 125-137.

Rahi, A., M. Davoodi Fard, F. Azizi and D. Habibi. 2012. The study examined the effects of different amounts of
humic acid and response curves in the Dactylis glomerata J. Plant Breed. 8(3): 15-28.

Rezaee Moadab, A. and S.M. Nabavi Kalat. 2012. The effect of vermicompost and biological fertilizer application
on seed yield and yield components of basil (Ocimum basilicum L.). J. Crop Ecophy. 6(2):157-170.

Sabzevari, S., H.R. Khazaie and M. Kafi. 2009. Effect of humic acid on root and shoot growth of two wheat
cultivars (Triticum aestivum. L). J Water Soil. 23(2). 87-94.

Salahi Ardakani, A. S.A. Hosyninejad and A. Pourshirzad. 2013. Killing effects of Myrtus communis L. essential
oil on Meloidogyne incognita: Research article. Intl J Agri Crop Sci. 5(8): 806-810.

Sanchez, G.E., G.C. Carballo and G.S.R. Ramos. 2008. Influence of organic manures and biofertilizers on the
quality of two Plantaginaceae: Plantago major L. and Plantago lanceolata L. Revista Cubana de Plantas
Medicinales. 13(1): 12-15

Yao



22.

23.

24.

Ohlas 5 00 ube

Sardashti. A.R. and S. Mohammadian Moghadam. 2007. Determination of cationic exchange capacity of extractad
humic acid from naharkhoran forest gorgan's soil for the PB™2, CD*? and NI*? by using batch method. J. Iran.
Chem. Soc. 26(3): 9-17.

Tuberoso, C.I.G., A. Barra and A. Angioni. 2006. Chemical composition of volatiles in Sardinian myrtle (Myrtus
communis L.) alcoholic extracts and essential oils. J. Agr. Food. Chem. 54: 1420-1426.

Verlinden, G., T. Coussens, A. De Vliegher and G. Baert. 2010. Effect of humic substances on nutrient uptake by
herbage and on production and nutritive value of herbage from sown grass pastures. Grass Forage Sci. 65. 133-

144.

Yas



Iranian Journal of Horticultural Science and Technology 20 (3): 285 - 296 (2019)
Research article

Effect of Vermicompost and Humic Acid on Growth Chracteristics
and Essential Oil Composition of Myrtus communis L.

B. Abbaszadeh*, F. Sefidkon, M. Layeghhaghighi and S. Fekri Qomi'

One of the important requirements in agronomic planning is the use of various non-chemical
plant systems. In order to investigate the effects of vermicompost and humic acid on Myrtus
communis, an experiment was conducted in a factorial experiment in a randomized complete block
design with 16 treatments and 3 replications at the Alborz Research Station, Research Institute of
Forests and Rangelands of Iran. Treatments included vermicompost (9, 18, 27, 36 and 45 t/ha),
Hiumic acid (5, 7.5, 10, 12.5 and 15 l/ha), five combinations of them (V9+H15, V18+H12.5,
V27+H10, V27+H7.5) and control. There was significant diference between treatments in shoot,
leaf, essential oil yields and essential oil percentage. The highest leaf yield (356 kg ha-1), shoot
yield (773kg/ha) essential oil percent (1.86%) and essential oil yield (14kg/ha) acheaved in
treatment of 45 tons per hectare vermicompost. The main components of the essential oil were a-
pinene (5.63-48.5%), limonene (3.4-22.6%), 1.8-cineole (2.2-18.7%), linalool (7.96-26.7%),
myrtenol (2.1-19.2%), trans- carveol (0.1-2.5%) and o-terpinyl acetate (1.8-7.7%). Considering the
importance of this plant in pharmaceutical industries, the accumulation of essential oils in the leaves
and high essential oil production in intensive cultivation, annually cultivation is recommended in
cold regions.

Keywords: Essential oil, Organic Fertilizer, Shoot, Compost, Humic acid, Myrtus communis.
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