% FEBRANICERIPU
o L¥3 QW}&ﬁ)%a)WcM-\#
<; A AY-Y oY
9t ity http://ejcp.gau.ac.ir

%&J(jﬂﬂ?)‘»%;

0150 29318 6LF (AT g (0T Oluogad i (St § Gt ) ST I (w2
(Satureja khuzistanica Jamzad) (il jss

3 guilgn L juans [olule ol ga S Sua g giae puols Mals g sasl”
Toeslan | pran o Liglls e S jlgla alils
B Pl 5 el en 8 sbal T (St il Sl 5 5 sl S e GeaadtilGE e 5 Sl S
g s ol gl DaLS eaSia gy (55l 08 sl (Ol KIS ( as el s GIsliS sy
Ole ot (s3lusls 5 55 ale e 5 5lasyls’ iz S St sl ligiod e fo (St (635050 05,5 skl O1g
Ssal Ol g o230 (Ll Al i)l (g iy’ 3L =
QL/EINY oy sl ¢ A7/ YA s 20

S
Cosmoin Ol b s 2 S e o 8 GG sl oS S Sl o) e i Bda 5 abil
Sl Sl g e 4 5 025 bl 53 Js STOLS Jeb OS5 5l 85 S e Al s
5 Sl ke 1l s o sl oS Ol Sl ot o) 0 il s e s BB S s
aols LS Sty gy Baal LSl e ss cpl b el el plsil oSl (g5 (S Ol

A3 el ol 5 s Glas S 3 0w Gl e

ao sz sl 5o 1SS Y skl LS b LIB s JsSU o pons SIS bl ila B g sl e
3 GlassS Jeli sl 58U ol WWAN-AY el Il s (SCiag ki) Ot gt Ol Jlas
o sk 3 b s e S 6L it boe ) S 200 il ) el
) gl a3 i 5 055 pleed 355 ol s 5 5SU 5 (6L i 4 5 15205 B bl
5 gLl (St 0351 el edd (Sl Slis s (NP LS 55 0 SALS Vere 5 00
o pelal dos Lo g il GLS 5 s il s Shas 5 do s cBle 40 S G (o 3 Lo slues

g2 5 (BC) 3L8 15 5las 8 oliws Ly (uill DS 5 Sl sl olSas b ST il (25

nooshkaama@ut.ac.ir :J stee st 55°

AY


www.SID.ir

WAL (€) it A 81,5 QLS gi 40 ot

IS TS WY ng_;e)].)s_»l (GC'MS) T C._m;d_:.]a L J.‘,a;'.d LS)K v_e\jfjjb}; el_<.:...~.> L’ w.’l...n\ C)L:Sj:
Jlaz| o ;3 LSD a3l L g byl Kl anslis 5 SAS Q.1) Jl3dle 5 L Laesls foms 5y 520

A pll A3 /00

5SS Uos bt s s 25 Bl s pland 58 (a3 a8 5 aS o UL s tlaadly
dosd bt 355 H e AB I gme bl sl (s S Sl pme a5 e il 3 Shes
Al Sl 5 (5 53 p S ME) it 035 05V Gl Szl bl slesisg s e il
355 Jsl g Ln gy (632 53 8 £/00) it U35 0 2eS GLIs (il pte + ol 58 i o)
el 5, Slas 5 (As 3 Y/0A) il sy o 3L (glols (NP Lss s ¢J§,L:s 00=Y) sl
bl 2o s o S lyls (NP lSla s o S ks Vo) placd 358 003 a5 (6550 3 2 S +/Y0)

2y (G 50 0 50N bl s Sas 5 (a2 V)

J>‘9_3¢_¢iﬂj'.l)‘,_<.:»€)l_3>ﬁ)l54{aQ§M\w&9o.SaboLiﬂJL;:};ejd\@l:Jd\S)jbq:dﬁfA:hﬁ
UN'P LS[[:A.:J)}S)})[SJﬁ)ﬁaﬂu\ﬁ)jgtae)ﬁjw6}[}0\“))45)4&.“}Q)} &ﬁ)':"“'f
3, Slas bl Gl 5 @ S U5 bl ds s G0l Cel LSS s Df,k,_s 0 =Y+ lais

A5l

Sz 05 bl LS 5 il 5 Shas ¢ il Ao s 2 sulelS™ slos 35

A


www.SID.ir

Ol yKon 9 o5 Ligi en]

EVRT

3 glom oal il 4 e o5 LS (Satureja khuzistanica Jamzad) Sl o,
ooty S AEL e Olal sk (olamil 5 25l ooy OLLS ezl 5 o3 g ans 5l
(10) JES e Ay Ol ol e oy Sl SO glasSE 5 sl (i bl s 5
eSS S ki I3 (Gl o3 bl plend S5 o Seee < ST
atne 5 s Bais (ol SLuis osdis oledliis slac bt wliS Sieds i dax
AV 5 Y1) dib e OldensT o

s (s las S) S kol odass s le.awﬁjl_f)\)fi,,ﬂ Sy iz o) 0l
25 () il 58 s s laoms g5, L0l e 35 bt glas S (VL w5
lallae il o Sl (6555LaS el 5o ealinal (gl (655,80 S 5 S S O3 55550
3 Bl Jolse (s I 28 (e ol dols s 5e 208 gy )5 5o 6oL
0055 b8 4555 5 31 e L(A) ol 0k ol ol s Ll 15 53 55 a4y a5l
Artemisia annua ) <> 51> oLS 55, » Glomus fasciculatum 5 Glomus macrocarpum
s obe Jlie (S5 pls s Gl s 2B il o 3l Ol s EAIN(
53 (M)A aes oLS GlalS s lad clale mll 5 ojlustls s (ool 5 65y« pond)

@u 4 axlllae (Mentha arvensis) CL;,U' <9, » Glomus fasciculatum 1, , s G)B vy
5 bl Gl gmee lS gl ¢ il s Sdae (i g s Shas Al Esls il &S ol ol
OF) A el 5 i 0550 2l jole Ol
Sl b (ol 2 Gk ) alS Ol 435 S sl CelS i S e (slags S
s sole s Dland 03 S - s 05558 Ca (oM ol ol el B S ler Jel e
Ly S e Slagg S L Bl s Slllas (V) disd e al Sl sl * ) g8 g5 A5

5 Azospirillum  lipoferum sl s 51 Sl sl plowil 5l OLaLS (555 s oS

1. Lamiaceae

2. Carvacrol

3. Mycorrhiza

4. PGPR (Plant Growth Promoting Rhizobacteria)
5. Siderophores

A


www.SID.ir

WAL (€) it A 81,5 QLS gi 40 ot

=1 (Ocimum sanctum) olsw 5 5,05 oS (slazalS A, 55, Azotobacter chroococcom
.(\i),\3.1_.2qujegffﬁ:\mjdﬁtw)ldmdﬁ)ow}&sﬁwjm\sgfiﬁ
S35 Slalaml el Wil 5 ad oleSar ob s S35 & ol o3l OLES Sligioss andl
D555 (V) 3,5 513 eslizal 3550 aeslg plu JUS 3 il 5 duS el |y olie jole 4 Ol
CdS 5 SeS 5 s S e e OLalS gl o ol 5 (g0 gl ol i
Yoo sV Gio 035,50 sk claalllan s das e 3 Sl o 1 4l lacd st
L oS 55 onl 5 (Sl s 5 a8 Jlesl Ol a)ls ol alls 035 25 S s p Sk
S g pali 5 S Guilal s Slas @l e 5ty o SAS Tor B 055 25 mlan 20158
Vor L5 03s 20 555 5,558 S U S oS (Y0)) O 5 Lges gn ((YA) 3L ol 58l
o3 ol 3 Shas 5 S phans Bles b (Sist 055 0p il Rl e OSs  p SALS
T i 53 (TY) b S5 51,5 035,55 355 6l o il LS 5 s A il
sV ) O3 s (U Slid e JUSs [30p SAS U 5T ) Jas glas S Caliis
(Matricaria chamomilla L.) ST € oL S 5 o5 5,50es 5 5 (o5l JLSa o eSS Y
:J&;)dpjééu:\m‘ﬁﬁtw)l Q53 5 555 1O e ﬂ\jﬁ\@é;lsom@\:jjw)ﬁ
Lol Sl id SN 5 055,20 0 SAS Yoo jlad S5k il Ll Six S
()5S Jes g ol S olio sl Ko
oLS ol 55 S liamd 5 ol 2 ke Ol 0l 53 e o s)ls oS Olge Sl o)y
ol sy ol asbie s n BB 0T ol s ol il slanges 5 ol el

A el pland 5 s Lo S 2 )8 4 Sl et 05 )l ol ASTy s Slal,

g, 9 S0
Sl Tl 53 LS5 ama Ly sl SlS b B s Ly 586 o pony Silasl
EA 5 a3 WY Wdlao (2 5 @3l (Ghi o3l Sl sy Sy il Ol ) Ol
Sl bl e 512 AWV LI L 5 (30 iBa Y 5 ax s EA LA Jsb  Jlad aids
sasye ld s ol S Sl a3 YV Ve Ol am s o Kle 5 e e YVY YL SGLL

o slez 53 e 35S Jald ol S el \WAN-AY o5 L 3 SIS & pme

q.


www.SID.ir

Ol yKon 9 o5 Ligi en]

G)l_;+e[_3§.l_.ijgsj_>u LELALSJISl—’_v L‘ﬂ)}_{.«ﬂ G)LE—Y ol.3§ .l.:l) dfu: ‘5L§L5JJSL:—\)
J‘)Sfi_.pc]a..z—\)c]a.ﬂw)b u.ilnm.:v .5)5 JAL:J vJJ)jISL‘.B)((JAu) st QJJ...:—i |ﬁ)‘)§.w
Sl 5l Jd s (ps3 gaw NP oot 558 =Y Jsl mlans NP lac 552 ((Ual)

sl b 5l g S pland 5 (o5 Slopas -\ o
Table 1. Physical and chemical properties of the soil before starting the experiment
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1. Gas Choromatography( GC)
2. Gas Chromatography -Mass Spectrometry (GC-MS)
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Table 2. Analysis of variance (Mean squares) of the effect of biological and chemical manure on
savory studied traits

(Mean squares) il ,» 55ke

sl sy les s 55 i ol 3 Shas ol Aoy S
(Treatments) sl (Plant (Essential oil (Essential oil (Dry

height) yield) percent) weight)

(d.f)

(Biological manure) 35S 3 35.4™ 0.007" 0.5™ 2.9
(Chemical manure) L 555 2 101.7 ™ 0.01" 2.05 0.3
(CxB) tboiX 3 355 6 115" 0.007" 0.1" 75
(Error) el oLzl 24 55.3 0.0002 0.4 0.07
CV%) R - 28.6 9.6 31.4 45

OIS gma b g dos ) 50 JL“.;»\CE.AJ:Jbb;.uE.:JjJ«.IHSJ%‘*
ns: Non-significant, **, *: Significant at 1% and 5 % probability level respectively
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Figure 1. Mean comparison of the interaction effect of biological and chemical fertilizer on Savory
dry weight
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*Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using
least significant difference (LSD) test.
*Zero level of Chemical fertilizer, the first level of Chemical fertilizer (0.7 gr of urea and 0.97 gr of triple
superphosphate per pot), the second level of Chemical fertilizer (1.4 g of urea and 1.94 gr triple superphosphate
per pot).
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Figure 2. Essenial oil percent of savory at different leveles of chemical fertilizer
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*Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using
least significant difference (LSD) test.
*Zero level of Chemical fertilizer, the first level of Chemical fertilizer (0.7 gr of urea and 0.97 gr of triple superphosphate
per pot), the second level of Chemical fertilizer (1.4 g of urea and 1.94 gr triple superphosphate per pot).
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Figure 3. Mean comparison of the interaction effect of biological and chemical fertilizer on Savory
essential oil yield
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*Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using
least significant difference (LSD) test.

*Zero level of Chemical fertilizer, the first level of Chemical fertilizer (0.7 gr of urea and 0.97 gr of triple superphosphate
per pot), the second level of Chemical fertilizer (1.4 g of urea and 1.94 gr triple superphosphate per pot).
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Table 3. Analysis of variance (Mean squares) of the effects of biological and chemical fertilizers on
savory essential oil compositions

T e o) " (Mean squares) cle o S0l
G S oy o T L o ST e O35 W o W6 Sl
(Treatments) Thymol <=7~ i s - i 7
p-Cymene a-Terpinene  Myrcene  a-Thujene  g-Terpinene  Carvacrol
S ETY
(®iological manurejm 3 002" 0.005"™ 0.004 "™ 0.09"™ 0.04™ 0.001"™ 12"
e 38
(Chemmical manure) 2 0.002™  0.002™ 0.005"™ 0.006 ™ 001" 0.003™ 07"
CxB)  olesix swmpns 6 001" 0.005"™ 0.03™ 0.03™ 003" 0.002"™ 12"
(Error) shbeslelast 24 0.01 0.005 0.02 0.01 0.02 0.001 1.7
(CV%) [ UG S 16.2 14.1 28.8 12.5 28.2 6.3 14
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ns: Non-significant, **, *: Significant at 1% and 5 % probability level respectively
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Figure 4. Carvacrol percent of essential oil at different levels of biological and chemical fertilizers.
(LSD0,05=2.26) 1,1 (51 e SNl 1o 53 0 Jlez| mha s LSD Syl bl Al o lie Gy (6h)ls S la o Sle
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*Means in each column, followed by similar letter(s) are not significantly different at 5% probability Level, using
least significant difference (LSD) test.

*Zero level of Chemical fertilizer, the first level of Chemical fertilizer (0.7 gr of urea and 0.97 gr of triple
superphosphate per pot), the second level of Chemical fertilizer (1.4 g of urea and 1.94 gr triple superphosphate

per pot).
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