10.22092/ijmapr.2019.116512.2213 A(DOI) Jlizmys avlis ol are 5 ossls LS Slidss ins 5 ale aslinles
98.1000/1735-0905.1398.35.134.93.1.1578.41  «(DOR) s> anlic (VFAA) VPEVFE a6l YO Al

SRS KL S § (1 9 (2bordan ST 29 5 el oged 9 JT 355 936 (S Sslme 15T
(Rosa damascena Mill.) (gowso 5 _pilu!

¥ s gt 5 6500 3505 ) o) sl a0
ol olgiol (ol sl3T s Btils (o8l 53) pleiol anly ( SLel poke oy, ad )l it S was sl zils -
Olsz ol Rty o8l pae 5 o)) olgiol Dl sl31 s Basls (I8l 53) il asly ( SLel pske o5 8 lolind (st sy 5 — 387
d.naderi@khuisf.ac.ir : 55 S Cs

ol el (ol 25T o8l (&l 53) plgaol axly arly ool saSiasls lslenl =¥

WAV 3Ty b WAV oLl e POlol b VWAV o il b

22\ s (Rosa damascena Mill.) gaasms IS oS 5 5 Shas 55 52 J\,'\f};;\.." Lo, 586 o age 31 S Jolaze 4 di
Sl Ao a.é\-ﬁ“)ﬁ-‘} 5 JT 6o sS e cn Sl B L o a8 G e alS L Gl 5 Sy, el sadle s
JolS oSl b B s Jss8Sh S pon VWAOSIYAS ladle 5o i sbitecsay Cad 43 5 15 an s 5,0
2 AR Y 5 Y N io k) Seosp 5 (o] 2 K, FCC LY Y i coB) s S oS e o b ol
5 IY/AY) 0555 Ol cnsten s Olid s 25 1l ool il amsle olie g 0 SIS ae s (O] 1 S
2 e R NY0 5 /PN i 5a) el 5 aed e i s s 0 ¥ 5 ¥ 158 U sbasles s cia (AT/VA
oS st ks 5o (p 5 55 505 Sen FY/PY) ol 5] Ol it s Jols Sl 50 ¥ JT 558 56 Sl s (r ShS
5355 U oo sl S sl 55 (05 55 p S ke /YO b/ ) ML Ol cr i 5 Ll 0 Y
S5 ol crite o W1 5 Jasls3 Wy st o J5l1 Jd =Y SlaaS 5l oty Jl5a 0¥ 5 Y 558 56 ol anay
bl Seogon 5 125 50 5l 5o IS s =Y oS5 ol it ol polansl asn kel e S
a4 ,m 0 f uﬂ 555 S Lles 5y bl e =Y oloe o S s Jv.—.{.—mi WIWg e 0l cpidn 5 L2 S0 ¥ slaclle
2 Y 058 50 5l s 58 Jashhs ol cnsiien &—WT 5 IWs e ol oS az sdalin Sla 5o ¥ sl Sased ol on
chle el Seosmr 5 JT 558 50 bl iy ol laasl s s Jols Jln o) 5 Y deel Seosen ol an 4 s
S ol cte b Lulil sams JSas oS 5 5 dme ol

B e ‘gﬁ 555 $U (Rosa damascena Mill.) gaama 8 (N5 s Jssl)5 el g ST sl

mlo 5o &S eV olasl ol b plaes,,l 3 s PPNV
olol 35,8 6.:9,\)1 5 ol e olie (Lol Calises 5l Rosa damascene Mill. Js oG | (goamms S
oS5 op i J(Kadayifci et al, 2015) s oWl lls 5 Rosaceae ool sl lane slaas S oy tege



\YO

U Lelds & slse s o esdle .(Shahraki, 2013
sbodls 5 Sodsm b (S b S
Sphddail jedle &S aas o w1 el $o9ALL
S glas o 358 el 5 plens el g
Asadzade et al., ) > 8 o Slus o3 $6 ol s
s sl e g b 5l S e 5o old 5L (2015
] fb a3 Npd e olS 5l S5 Al
Mohammadbagheri ) &_ls bl ui, Slw sas
.(& Naderi, 2017

it 550 nlin 5a35S 51 e S ] Son e
sba ks 4 ary bzl SGE 5)skas pls
b 2dsSse 5l sie Glas same (Seasd ol5e i
Sbs oSy 3 K S w5 b S0
Xy 5 Sasbode OVl 5 b bug s co
) S K55 L] O ISl S50
Zachariakis et al., ) o\S ;5 s sy pezs Ko Juls
W3l game glis Lole mess s Lo S ev (2001
AZaIpoUr er ) (e 5 S35 1Al 550 el i (ol
S5sa bt S Slho s 35 5 (al., 2011
Slgs cpman (Daur, 2013) asl o S (godol>
B ol e i g 5 ekl M]3 o5 Qe Sa s
oad hsb s Jobe slad glsly Ll el laa
Abdel Razzak & El) col I8 50 azy, Jsh
i el oS s &S bl 5l (Sharkawy, 2013
2 al sz Jlasaad olee o b i
St 85 oS wdi oy 5L s sbaaS S,
PESIE oS olsiea Ghema S Coonl 4 an g o S LU
o osbed asn ol we g BB oolasl sl L
e 5 S Sloopan Aol Soasen 5 JT555 56 5L
i ol s 8 bl st St sl 5

gy 9 olge
Pyl 5 Sas 50 8 lon s ol b amsle ol g 5o

Y osles KO alr ol e 5 2ol LS Slidsy aslaless

DS 5 i ol stama JE ol wttns JSts
IR PYIPS SRS P U R PR Tt v PYPI o CRPRA S WIS
5 Jobl Jed =Y Jsissl I I okl sl
Akhavan & Zarezadeh Mehrizi, ) asl . ol Sty
2 G pole ol batass Ol B b (2016
Sosss 2 5 S Sl iy gaeme 8 Sl
55,8 (Rahmani et al., 2013) ol &glaze Calises
swolas 55 cel ol oS 05585,
S oan goladl 5 il (reecwsy 2ol e
D5 5SS 5 J8 e 51 S cpl 5l ealiad
2l ol b s 4 ol oS ol s
Radwan et al., ) 555 o S 5 O Sagll cely card
@Q;La\ff adw s S ool gsm 512015
s Sas s 00 e B S5 S soosleS Jsel
Khoram Del et al., ) 5,15 o305 oS a8 5 &S
51 el Slal 5oskeS ol oS5l 5l LS, (2007
2 s T GlssS daasl JI s ras sbasS
sayS o 8 Bl Gus b el g sS)
a ds Gl olS ads bl alas ) oS el plens
Benzon e ) 53 5 o o gume S55058) (6555aS Glaal
Aal., 2015
IS 505 255 polis wdis Ll sl Gl
w8\ F arg 00 oS s s aa, by U
U3l S8 s 5L ol b oS ol paley ol
oS 5l glie Jole 3leb, nday e b slxl el
e S (i olie G LS Ll wasS
i Gy 3] ot Lite gl 31 ol Jilas 4 S
s 355 38 Sl slas LS 5 558 as
Janmohammadi et al., <Jyothi & Hebsur, 2017)
el e s ol (assS HU S L L2016
pyie Sala 5 ghi S e 5L L Lol
e ol ol o pin Qe w506 oL 5500
sSae ol gl (S es ans s ey
Naderi & Danesh-) &l o )3l 550 Jseme



v s 358 5U il sl 35U

ol U L) sl S 5 ()l U Jlsb

LS slelul g5, ab &sso4  (Humisuper
5 135S 56 b dias 2l sk dama IS
slasle 5 s o gty o S8l &) sk Al Ko s
Loy 5o Voo Sl Jels Lo s 5 il
Jhel bw g Go) rue Cus K 03 s s tlen
5 (YPY Jue) pH by S clawses pH s S
(FPY Ja) pmecalis beg olae S colas
oo gb S bl il oLl s GLs)
oo O eslad L JT ole ol 5 GRess
G Bk odasm chle s S el 5o pelans]
ey By gy S baw g Jaud chle S
Kudsen & ) s s So311 o g3 0l ol 31 oalial |

.(Olsen & Sommers, 1982 Peterson, 1982

Y&

bl b s ol ze WAL Loy g )
ol Jol8 oSk - b B 5o L, 58t o0
2 ke ¥ oYY io pshu) 5L JTs S dile 5o L
5 YN ho pshl) del Sese s (O 4 K
5 e ool S5 aw 3 (O] ) K e 1l e ¥
Lorb slal e S s nll e
B T W R e IR PP C | BYS EREPLPON
comlin 4 2 l3T &S LV Jsam) <65 5 4
2 YOS Goe s e Y0 O S Jsb b e YO
sas a8 Lo me ) ek, o Aol L oas, ¥
bl culs as caS s, s e S Wy VS
2508 Jeboay o S ool 48 Sl sls 5 Cengasl o
Coyon okl ole Ol Sl eslial 5 w5 Ol
U pasin pz L LS 5, ¥ o alolin 5 L6 2
ol b L) T sS sU s sl asy Jab bl

S bl Lo mls -Y Jods

IR 0¥ sle el,b

053 A8 Sd iy _ e el
: = Jiel  pH Seps il e
VA (mg/kg) (mg/kg) (dS/m)
AT VA ¥\Y \/A4 N - /Y Clay \
Yo Gus
/Y \-AOF ¥\Y Y/-¥ IR -/\§ Loam Y
-/ \-£/0A YAS \/VF VA - /YA \
Clay Fo Ges
-/ \-£/0A Y4\ \/Y IVAY -/AY Y

UV gy i8Sl by ilbinssl 5 4355558 ol e
oSl gl 00 5 PV bz se Job s i iay
23 smsn G a5l S8 S5 Sl s
Soson BV bV bl sbod 5 K
dwine SBislosl L 5w culs  wsed plsiea ol
] T il 658 o Kzaysy 5o Al sl Hlas
Head space s, 3l sslizal b (o\&ul; 55) il axls
Ko s oS3l o] bS5 GC-MS o&ans

bl 2, olio
ol puise b glie jolie chle o Saslal ol
JddnS o 0155 25 a0 bt gy law 51 Sy ol
Sawd ol (Singh et al., 2013) ¥Y- - Juo Kol gl
CH 35 b AP zse I s piacid oSaus L s
Olsen & Sommers, ) Luw,lb Joe o5 5l Lo s
gagbads o bey .l clle 5 (1982
owizes (Kudsen & Peterson, 1982) s (g ,Ss5lul



YV

KRR R RN K SN 74'A PSR VAR SVA VA U ¢
Glsles o ey ol cp i oatzes (Y Joux)
A/ ol b sa 5l 0o ) 5 Y Y sl See s

(F Joam) sz sanlie oSS , o SA/FO 5 A/AY

@Lﬁ bl
g el Seoser 5 I 558 SU Blie S oimen
ogime 10 pan 53 olS O W W S R
e Gyles D WSS ol oprie s
P Y 5T 58 Sl enay 5555 S ook el Sad
Jols 2 8 550 S e /YO L -/¥F o s, 5o Jlip
2 Y sl Seagen Slasles 5o 55 ol S s S
SU g sl Kogd 5 0l 5 ¥ 558 5L el e 4 Ll
SRRSO PRVA 7 NPRVA L S PR UK IEP PN JRKe
5% bl olim gt () JS2) s saalis o S
Ol b el Keasd o Llpp 5o ¥ 058 S s
Sl 53 ol oS 5 2 8 3 s See FY/FY
355 S ol an 4 o 5a Ll oY 5 ) Y sl Sese
YE/YE 5 YE/0F FY/EY e b Ll 55 ¥, ¥ LY

(Y JS2) as Jols 0 8 55 Jsny S

Y osles KO alr ol e 5 2ol LS Slidsy aslaless

se b Aglient 5975 C o> Ols, 5 GO/MS
S5y s b aaz s oS el
Sl s s ve b)) HPSMS g L 36
ISis oy Koo +/Y0 ahd culies 5 el +/Y0
ool imis aie o&iws Gy Joe slles Ly sas
5 N0 YA o, wwisa LG e xSl
Loy bob ol 5o e by ol S sle as s VY-
3y90 10 Szl mhaw 55 LSD ¢5e51 5 SAS s 5

s S )8 u,i\.@ alia 5 o b] S g4 520

i ole
2 S osS SUls (ias ool S) Jols s b
Seasd Slag 5 Ghams S ety 5 aud (055 25 ol
L olsgme SN maw 5o oS POU CIRN SO VW
23 05978 ol op it S (gosba (Y Jsan) o plas
e b oaiin oS 56 Sl 50 ¥ 5 ¥ la s
Slas 50 el 5 Laad Gl cp iy 5 AY/VA 5 LY/AY
Ve /Y0 5 YA Gl b Ll 5o BT 58 5L
Ol oSV Jsax) w8 Jols 2 SAS 5 8

Ol b cwsa wele Sl o wely 5l (5 8

sheme S Same Lolie olie T Jlize 31 5 sl Kosed (I 558 56 31 (il ls 4o =Y Jous

Ola o ks

Sl
N _ Ol iy e
oo 535 &8 55 5,8 ey S TR s35!
fA/AYns /+\\ns /\Vns /- #ns </+¥ns Y Sk
Y¥/\\ns /++$ns ¥Y/-Y \/ oY s NISE TS ¥ Sass 5t
\F¥/VOns /++Yns YAV ks «/+#ns /+¥ns g dosl S0 sd
TSVARE " </ /A¥ ns /-0 ns /+Y ns q ) S x JT 56
ZA/VY /¥ </70 /Y VAR Y. U5
\V/VY \V/Yo A/Ys RVAR A/N# () O s g o

TN 570 ol sk 53 5ad s sine i i B 5 B (a3 b ae pas ms



v s 358 5U il sl 35U VYA

e S alty 5 i (555 Ol #1355 U 1 oSle alis —¥ S

(@/Kg) peelsy (g/kg) s ARSTEX Gl 53 JT o8 5t
£/VV d Y/-Yec Y/Yf b (o paal) s
V/AY ¢ Y/\¥c Y/0v b Y
/Y- b Y/¥¥b Y/Vd a Y
V-/Foa Y/#Aa Y/4Y a A\

L/8Y AR S/YY LSD

.xj\xvh\gdj\ﬁdw sl LSD O}A}TZOCLMJJ Kod S i Gy 6\Jb45&.\.>&5d\.’,.« (5 B D

a8 sy Ol3ee 1 el Ko s 31 0 Kls g is =¥ J sz

(g/kg) ol Ol 53) del Ko s
V/a- b (of k) sl
NFba \

NAY a Y
i/-9a Y
el LSD

.xj\xvh\gdj\ﬁdw S| LSD O}A}TZOCLMJJ Kod S i Gy 6\Jb45&.\.>&5d\.’,.« 5 B D

Ouels Bolzes0 Ve Soagen Bobe oo ¥l Siagen B 1 50 ¥ ol Soayen

o
/Lo |

A

:\‘ ;}'i;

;v ax

Bt o

—13 «/Y0

bt Y

b2

Y EYAT:
/10
afun

Gl 53) I 4l s

2555 ol JT 558 5U 5 aed Koser Jlie 51—V IS

(LSD=0.11) 5,155 o8 b )l sime @5l LSD 5031 70 o 53 5l S 2t Gy b bagy s



AR Y osles KO alr ol e 5 2ol LS Slidsy aslaless

Maale #n o) sl Sy B oY sl Sesn B 1 07 sl Keapr

Ve
e _a_
3
3 . b bed bed peq Ped
3 bed bed B __bed 0¢C bed
"{ ¥. *0:1 ol
5 ’ 4% d 55
Ly 250 252
FORLEE <53 o3
2 o9 / ots!
™, 524 iy
o Ve 25 252
= 524 / 25
bots! / 25
v G %
4 4
354 ] é 255
Y v ¥

U3 59 JT 558

el 55T Ol JT 308 5L 5 el S Jiline 31— S

(LSD=12.98) 55,155 o L ()5 sine ©5lis LSD (505 70 ol 3 DS S e Gy b g s

(253 Gon ) (st 330 SLolesd 53 srame S 53 sl Glulid SLoeaS 5 0 oo =0 S5

2l o-pinene geraniol citronellol 2-pheny-lethanol
PR RI=939 RI=1257 RI=1231 RI=1114 s 20 SO
£/¥V /30 Vi YY/aY §/-Y NTHO (T 5,8 5,8 gsm) aals
Y/Y \VAR - va/0Y Ov/YY NIHT Ll 0\ sl Kosen
/Y4 - Y/YY YA/AN OY/$A NIH2 50 53 Y daul Koo st
V/-¥ Vi - \\VARd 0f/4Y NIH3 5 3 ¥ seul Ko
¥/ - /NO /YA YY/5v $Y/-A N2HO 3 5 ¥ 5,8 5
Y/44 VAR - \R AN £N/0 N2H1 5 55 ) seul Ko pd + ¥ 550
f/va Y/Y0 \Y/YA Y-/7Y 7./Y0 N2H2 52 52 ¥ ol Ko + ¥ 50
Y/YA - - Ya/vy OV/- - N2H3 150 53 ¥ suul Ko + ¥ 50
A /7Y - vY/4- 04a/\Y N3HO 5 2% 558 55U
Y/AY </AN - v4/0) 00/ N3H1 52 55 ) seul S pd + ¥ 550
¥/T0 \/AY - YV/Y¥ OV/¥A N3H2 150 53 Y daud Keosur + ¥ 50
Y/AA - - v-/80 FO/YY N3H3 5 3 ¥ sl S pd + ¥ 550
7/¥Y \VAA </AA ¥./5¥ ON/-Y N4HO l;» ;2 f 5U
0/70 \VN - ¥V/-4 £N/NO NAHT L2 52\ dpul Ko + F 50
V/4\ - \Via fY/Y- YA/YA NAH2 52 52 ¥ ol Ko + § 50

Y/YY Y/VY \VARE F¥/0A fv/ay N4H3 i ;2 ¥ ol S + F 50




v s 358 5U il sl 35U

» ¥ JT 355 $U ol 53 Ol cptiin 45 a2 el ol
53 0l S 5L 03 Y sl Seegd sl an 4 Ll
D e ¥ slachle b ol Sease s JT 355 U Lles
BIETISTR JT 355 $U Ll 3 Iashs oS5 e Jols
AR VAR WIS VI ST SRS T R SRV T S PW SN e
Lo /8% Gl b aala °5J§ boaolie o 1) ol cn i
Lo YA Ol kol 53 Y 558 50 )l crizan ol ol
Cf*-ﬁ.._wT Ol cn it 3l plas 1y J a3 olome cp a8
Soged ol o 4 s 0 F JT 355 $U slayles 5o 58
bodel Sesr 5 JI oS 56 5 Ll s ¥ s
IXINO 5 IX/VY olime b ocwin Lm0 ¥ slackle
ot 5 ¥ T 5 s £ sl
Ol eS 58 1o /YT Ol bolm 53 ) el Seoe s

(0 Jsoa) sls plas |y oW1

w | s MM‘% fv&\wf&\%ﬁi

¥
LS

S s 39

Jssln3 do s

FEPEPIFIPFITFFEF

PN PRPETY B

=<

—

el i s o
- -1

R = -

La]

N SRR NI LRI PRI D
S

LI IFLII
bl 2y gleslas

S

e S el s JSLas sloeS 5
ol bS5 a5l Jobs ml 4 g L
5 oS U sl S ws B saslas caeme S
Sl sl ol 5U e gbeble | sl S
osbar ol plas Guiled sains JSas oS 5 ol
s Jdoshs Iy Jsbl Ju =Y Sy S
Ly ol saias 1St bS5 ol sme cn iy o= W1
Q\J‘._,.a 5als uoLa’:.&-\ S A I CEA VN K om0
2394 53 gy S0 S, e s Jpbl s Y
U\J"‘ U"J"“*‘" 45.‘\.0); soalie V.?O/VV & XYV/KV O
A.Snﬂ_}ﬁb b\ﬁb@)\)ﬁ))‘ﬂé]‘.};yb)mégbﬁf
RERRP FNES SRV IE SRS SV NS S ]
IXF/0N G JY-/8Y O 83945 O Jy\djjw-v ;»«Sj

- - -
. —~< -6

- -6 0 >

N1HO
N1H1
N1H2
N1H3
N2HO
v N2H1
N2H2
N2H3
N3HO
N3H1
N3H2
N3H3
N4HO
N4H1
N4H2
N4H3

Selesl o5 slales

N T B T N N I L A I I I VIR
SLFELRF LSS L LS
SEFFFIIIIIIIIIEL

\_,:-lL"JT' 5 gl led

oz JS il 00 S sl 5 do e sl LU -Y S



grole chle b ol s sabe e G35 M
oS Gl 3l Bo by Jb o) son o el il
Maghsoudi & Najafi, 2016) &l o ()3l W50 g
ol By NOy Gl Ko b T 558 56 caizman
2 i s Jhe plae mhau 53 055 a8 Jels s 5 0l
Khaled & ) a3 o Ll 3l 1 055 e W 5slS o) e
(Fawy, 2011
Sl s e oy ol O Jels ml b
Cilire sbleg 5 Cod aame S il sains LSt
g soles e 5 b gl 1) golan Rl Glads
a5 Y T ekl b oS U s ey
A g 50 ¥ 5 Y bl | sl Sags o
ol ez 8 il esims 1S slacS 5 ol 2 1
SIS sbdshe olss ool oo L lasS bl
e polis i) 4l ) lie a5y Ogllas &) pon
L olS alardsn Sloopas 4z 5o S e NI
bl (Kizhaeral ef al., 2015) ws o )| § 5t cou
R R P O P VAW S N g
HI Jsnss 5 iy g Jempsz) asle (Wi o3
o) 4 a5 by aia NADPH 5 ATP sl Slausy e
G S 5o b 5 05 Ml g ols sl S g o
ol ) sl s, eas S5 saeaSs JS ¢l I
28 Gl b e Saser 5 558 56508 5,
Cel ishoma S atu; bug o3s s @osae Uy iud
i S ol ) ins S5 Sy 5 A
Akbari & Gholami, @Makkizadeh ef al., 2011) c..
2 sssS riy 55 oS calie 4dss 5w 32016
soe M5 olaron Gl e 5o Jb 6L°=pe.ﬁ olexsl
BRI SO PRI NIPPCE- FCK R K g §
{(Bortolin et al., 2013) K o 456 bodple Wy
N B VU kS FRCH FRVNPIR S FRe - IR
Ao B4l este lel S5 calec
I el Sngr 5 JT s 558 b o
Sl a3 sl ()5l gaame S o sl s S

Y osles KO alr ol e 5 2ol LS Slidsy aslaless

Szt 5 258 b Cilen G lle s 4 an 5 |
,-u\a e S ool 5 b 355 ol ol e
sl @b 5l sl Sess sl plas ) (ol s
Sl s S b edple b L S
3 gdne polie e bl el S 5y s b S
oS 53 58 5 5 Sk olie Jul 5 Ja nlsl , S
4 56 L S5 ol (Khaled & Fawy, 2011) 552
ml Cdld aailal K plsea s blals 5l cle
ssba b pe.}'T b oShaS syl 5 S5 Gk ol sblaws
G A sdm GBS S8 b ) e 2
Nazari et al., 2012) 555 0 jaud Cda by gme 2l 53]
el e (R4 e (Seams slse S 558550
R 2 Nsd e bl Gl Bl A 50 5 S s
20l 3550 dol S god 5l 3l g v 5l Jl> MRNA
3,8 55 opl W (Khaled & Fawy, 2011) ¢! wjf B
ol JaSENS 5o sl Snspp 25 4 425 b S
o A S () e ey e ol 132
0 obS 5o ol ol 55 L ade (W s
oS 31 o  (Ghorbani et al., 2014) 5,8 ) 5 ssliz.
LS e ole Ol s s, aed S Jles
Gb 3l oS as) sl Seased 45 ol ol 3,2 e 5
Sy Sl Gb ol imes 5 1 ol Gl s
(Cangi et al., 2006) &S s Joges 55>
s She 4 55 gdien, olie ol GlansS U
ol 5 gle oblis Jom U5 (S sk 4 p e
o olS S pamie bl 4 boddly S adan
Bl A 5o 5 oS by Gl ole Gl
.(Mastronardi ef al., 2015) %5 s olS slaplul 5 Shas
Sl ol SR o sS b aglin 53 oS 56 e )
i Gl 1 e ams 5o wmily (g
(Selva Preetha et al., 2014) axs o )3l gl
PR ER R I INK S W - At
WS (5t 5 ALl 35 5 Dolate Gladn Comdy Jdoa



v s 358 5U il sl 35U

- Akbari, I. and Gholami, A., 2016. Evaluation of
mycorrhizal fungi, vermicompost and humic acid on
essence yield and root colonization of fennel. Iranian
Journal of Field Crops Research, 4: 840-853.

- Akhavan, H.R. and Zarezadeh Mehrizi, R., 2016.
Effects of damask rose (Rosa damascena Mill.)
extract on chemical, microbial, and sensory
properties of sohan (an Iranian confection) during
storage. Journal of Food Quality and Hazards
Control, 3: 97-106.

- Asadzade, N., Moosavi, S.G. and Seghatoleslam, M.J.,
2015. Effect of low irrigation and Zn and SiO, nano-
fertilizers and  conventional fertilizers on
morphophysiological traits and seed yield of
sunflower. Biological Forum - an International
Journal, 7: 357-364.

- Azarpour, E., Danesh, R.K., Mohammadi, S., Bozorgi,
H.R. and Moraditochaee, M., 2011. Effects of
nitrogen fertilizer under foliar spraying of humic
acid on yield and yield components of cowpea
(Vigna wunguiculata). World Applied Sciences
Journal, 13: 1445-1449.

- Benzon, H.R.L., Rosnah, U.R., Venecio, U.U. and
Chul Lee, S., 2015. Nano-fertilizer affects the
growth, development and chemical properties of
rice. International Journal of Agronomy and
Agricultural Research, 7: 105-117.

- Bortolin, A., Aouada, F.A., Mattoso, L.H.C. and
Ribeiro, C., 2013. Nanocomposite PAAm/methyl
cellulose/montmorillonite hydrogel: evidence of
synergistic effects for the slow release of fertilizers.
Journal of Agricultural and Food Chemistry, 6:
7431-7439.

- Cangi, R., Tarakcioglu, C. and Yasar, H., 2006. Effect
of humic acid applications on yield, fruit
characteristics and nutrient uptake in Ercis grape
(V. vinifera L.) cultivar. Asian Journal of Chemistry,
18: 1493-1499.

- Celik, H., Katkat, A.V., Asik, B.B. and Turan, M.A.,
2010. Effect of foliar-applied humic acid to dry
weight and mineral nutrient uptake of maize under
calcareous soil conditions. Communications in Soil
Science and Plant Analysis, 42: 29-38.

- Daur, I, 2013. Comparative study of farm yard
manure and humic acid in integration with
inorganic-N on wheat (Triticum aestivum L.) growth
and yield. Tarim Bilimleri Dergisi, Journal of
Agricultural Sciences, 19: 170-177.

- Dubey, V.S., Bhalla, R. and Luthra, R., 2003. Sucrose
mobilization in relation to essential oil biogenesis
during palmarosa (Cymbopogon martinii Roxb.
Wats. var. motia) inflorescence development.
Journal of Biosciences, 28: 479-487.

\YY

O Pk T W NN K PN
.(Dubey et al., 2003)
oled Gl 5 ol el Ssr S i
Fole Cla il ﬁ\‘ a3 Ol b shema S
bis 5 SauSilsl ( SuSoNs cuols 3 b 5l e
Koo gep el (Celik et al., 2010) codls slid (g 0558
b e ol s pesn 5l ol JT sl oo
s odx e s bl e b ol wlse
25 pole gsal 5l S e lie ol Sauseds
O ol o oSl olis ol raldS L]
Samavat & Malakooti, ) 55 o slacaS 5oy oell
ol Ol sl S Az 3 ol esdle (2006
e Sy 5 Sl I L dd Sasen oS 550
Slesssl b a5 a5 5 oS it ss b Ll
Loy almed 058 5l boalel oz 520 (55
S 52 i 2ba iy plstea S80S s al 4 5 0
My 5 st o by gse spse 5 ol
ol eiled s b msis DLl 65 s slaes ) 3
.(Niakan et al., 2005)
ST e T baasS pape Rl (IS 55k
oS cliS o el 2l ] et oS cpe
(IR D) sboble ple s ask )\-'\gj‘L b
2 Y ¥ sbcble 5 JIosS sU o ¥ 5 F ekl
Sleogar G5l 55 L A6 Gt aed Seass I
DU - 3 S~ O VY G CHR L F A S K S o
o5 s dmﬁ s 550 0ole Jlasual 3l s 5 (golasl
Lo asl oS ol My asby o ) clads bl &l

.)\J )\f 4.?-); )90 Lf"))\

oolaiwl 0590 pubico

- Abdel Razzak, H.S. and El-Sharkawy, G.A., 2013.

Effect of biofertilizer and humic acid application on

growth, yield, quality and storability of two garlic

(Allium sativum L.) cultivars. Asian Journal of Crop
Science, 5: 48-64.



VY

quality and some characteristics of gerbera cut
flower. Journal of Ornamental Plants, 3: 205-212.
Naderi, M.R. and Danesh-Shahraki, A., 2013.
Nanofertilizers and their roles in sustainable
agriculture. International Journal of Agriculture and
Crop Sciences, 5: 2229-2235.

- Nazari, M., Mehrafarin, A., Naghdibadi, H. and Khalighi-

sigaroodi, F., 2012. Morphological traits of sweet basil
(Ocimum  basilum 1.) as influenced by foliar
application of methanol nano-iron chelate fertilizers.
Annals of Biological Research, 3: 5511-5514.

- Niakan, M., Khavarinejad, R. and Rezaei, M.B., 2005.

Effect of three ratios of fertilizer N, P, K on fresh
weight, dry weight, leaf area and the essential oil of
peppermint (Mentha piperita L.). Medicinal and
Aromatic Plants Research, 21: 148-131.

- Olsen, S.R. and Sommers, L.E., 1982. Phosphorus:

403-430. In: Page, A.L., Miller, R.H. and Kenny, R.,
(Eds.). Methods of Soil Analysis. Part 2: Chemical
and Microbiological Properties. Madison, Wisconsin
USA, 1152p.

- Radwan, F.I, Gomaa, M.A., Rehab, I.F. and Samera,

ILA., 2015. Impact of humic acid application, foliar
micronutrients and Dbiofertilization on  growth,
productivity and quality of wheat (Triticum aestivum
L.). Middle East Journal of Agriculture Research, 4:
130-140.

- Rahmani, A., Mirza, M. and Tabaei-Aghdai, S.R.,

2013. Effects of different fertilizers (macro and
micro elements) on quantity and quality of essential
oil and other byproducts of Rosa damascena Mill. in
Iran. Iranian Journal of Medicinal and Aromatic
Plants, 4: 747-759.

- Samavat, S. and Malakooti, M., 2006. Important use of

organic acid (humic and fulvic) for increase quantity
and quality agriculture productions. Water and Soil
Researchers Technical, 463: 1-13.

- Selva Preetha, P., Subramanian, K.S. and Sharmila

Rahale, C., 2014. Sorption characteristics of nano-
zeolite based slow release sulphur fertilizer.
International Journal of Development Research, 4:
225-228.

- Singh, N.B., Amist, N., Yadav, K., Singh, D., Pandey,

J.K. and Singh, S.C., 2013. Zinc oxide nanoparticles as
fertilizer for the germination, growth and metabolism
of vegetable crops. Journal of Nanoengineering and
Nanomanufacturing, 3: 353-364.

- Zachariakis, M., Tzorakakis, E., Kritsotakis, I.,

Siminis, C.I. and Manios, V., 2001. Humic
substances stimulate plant growth and nutrient
accumulation in grapevine rootstocks. Acta
Horticulturae, 549: 131-136.

Y osles KO alr ol e 5 2ol LS Slidsy aslaless

- Ghorbani, S., Khazaei, H.R., Kafi, M., Banayan Aval,

M. and Sadeghi Shoae, M., 2014. Effect of foliar
application of humic acid on yield, vyield
components and growth indices of maize. Journal of
Crop Production Research, 4: 326-337.

Janmohammadi, M., Seifi, A., Pasandi, M. and
Sabaghnia, N., 2016. The impact of organic manure
and nanoinorganic fertilizers on the growth, yield
and oil content of sunflowers under well-watered
conditions. Biologija, 62: 227-241.

Jyothi, T.V. and Hebsur, N.S., 2017. Effect of
nanofertilizers on growth and yield of selected cereals:
areview. Agricultural Reviews, 38: 112-120.

Kadayifci, A., Senyigit, U. and Kepenek, K., 2015.
Water consumption of oil rose (Rosa damascena
Mill.) in isparta conditions. Infrastructure and
Ecology of Rural Areas: 745-757.

Khaled, H. and Fawy, H., 2011. Effect of different
levels of humic acids on the nutrient content, plant
growth, and soil properties under conditions of
salinity. Soil and Water Research, 6: 21-29.

Khoram Del, S., Koochaki, A., Nassiri Mahalati, M.
and Ghorbani, R., 2007. Application effects of
biofertilizers on the growth indices of black cumin
(Nigella sativa L.). Journal of Iranian Field Crop
Research, 2: 285-294.

Kizhaeral, S.S., Manikandan, A., Thirunavukkarasu,
M. and Rahale, C.S., 2015. Nano-fertilizers for
balanced crop nutrition. Nanotechnologies in Food
and Agriculture, 3: 69-80.

- Kudsen, D. and Peterson, G.A., 1982. Lithium sodium

and potassium: 225-245. In: Page, A.L., Miller, R.H.
and Kenny, R., (Eds.). Methods of Soil Analysis.
Part 2: Chemical and Microbiological Properties.
Madison, Wisconsin USA, 1152p.
Maghsoudi, M.R. and Najafi, N., 2016. Effects of
nano-micronutrient fertilizersl on plant nutrition.
Journal of Land Management, 2: 115-132.

- Makkizadeh, M., Nasrollahzadeh, S., Zehtab Salmasi,

S., Chaichi, M.R. and Khavazi, K., 2011. The effect
of organic, biologic and chemical fertilizers on
quantitative and qualitative characteristics of sweet
basil (Ocimum basilicum L.). Agricultural Science
and Sustainable Production, 1: 1-12.

- Mastronardi, E., Tsae, P., Zhang, X., Monreal, C. and

DeRosa, M.C., 2015. Strategic role of
nanotechnology in fertilizers: potential and
limitations: 25-67. In: Rai, M., Duran, N., Ribeiro,
C. and Mattoso, L., (Eds.). Nanotechnologies in
Food and Agriculture. Springer International
Publishing Switzerland, 347p.

- Mohammadbagheri, L. and Naderi, D., 2017. Effect of

growth medium and calcium nano-fertilizer on



Iranian Journal of Medicinal and Aromatic Plants, Vol. 35, No.1, 2019 144

Effects of organic nano-fertilizer and humic acid on biochemical characteristics and
some essential oil of domask-rose (Rosa damascena Mill.)

M. Shahsavari!, D. Naderi?* and M.M. Gheisari®

1- M.Sc. graduated, Department of Horticulture, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran

2*- Corresponding author, Faculty of Agriculture, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran
E-mail: d.naderi@khuisf.ac.ir

3- Faculty of Basic Sciences, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran

Received: March 2018 Revised: November 2018 Accepted: December 2018

Abstract

Balanced nutrition is one of the most important factors in improving the quality and
performance of medicinal plants such as Domask-Rose (Rosa damascena Mill.). In recent years,
the approach to removing or reducing the use of chemical fertilizers with the aim of replacing
organic fertilizers and the application of new products has been widely considered. For this
purpose, a factorial experiment was conducted in a randomized complete block design with two
factors of organic nano-fertilizer (levels of zero, 2, 3 and 4 cc in one liter of water) and humic
acid (levels of zero, 1, 2 and 3 cc in one liter of water) in three replications. The results showed
that the highest amount of nitrogen was obtained in organic nano-fertilizer treatments of 4 and 3
per thousand, and the highest amount of phosphorus and potassium was obtained in organic
nano-fertilizer of 4 per thousand. The highest amount of anthocyanin (62.63 pg / g) was
obtained in organic nano-fertilizer of 3 per 1000, and the highest amount of carotenoids (range
from 0.44 to 0.35 mg / g) was obtained in humic acid treatments without nano-fertilizer and
with nano-fertilizer of 2, 4 and 3 per thousand. The 2-phenyl ethanol, citronellol, geraniol and
alpha-pinene compounds were the highest essential oil components. The highest amount of 2-
phenyl ethanol was obtained in the treatment of organic nano-fertilizer and humic acid at
concentrations of 3 per thousand. The highest amount of citronellol, alpha-pinene and the least
amount of 2-pheny lethanol were observed in the treatment of organic nano-fertilizer with 4 per
thousand and humic acid 3 per thousand. The lowest amount of citronellol and alpha-pinene,
and the highest amount of geraniol were obtained in organic nano-fertilizer 2 per thousand with
humic acid 2 and 1 per thousand. According to the findings of this research, organic nano-
fertilizer and humic acid treatments showed a positive effect on the concentration of mineral
elements and essential oil components.

Keywords: Potassium, geraniol, citronellol, domask-rose (Rosa damascena Mill.), organic
nano-fertilizer, anthocyanin.



