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Abstract

In order to study the effect of Humic Acid and Iron
Chelate on the quality and quantity of Satureja hortensis
was carried out in a factorial test based on a completely
randomized design with 3 replication in 2015-2016. The
treatments of this experiment consisted of Humic Acid in
levels of non-use (Control), 150,300, 500 mg / L and
Iron Chelate was in levels of non-use (Control), 1,24 g/
L. The measured traits were Plant height, plant dry
weight, number of branches, chlorophyll a, chlorophyll
b, total chlorophyll and the percentage of essential oil,
carvacrol and y-terpinene. Humic acid increased plant
height, plant dry weight, chlorophyll a, chlorophyll b,
total chlorophyll, essential oil content and the percentage
of y-terpinene. Moreover, the highest positive impact
was observed on treatment with 300 mg per liter of
Humic Acid. Iron Chelated increased plant height, plant
dry weight, number of leaves, chlorophyll a, chlorophyll
b, total chlorophyll and percentage of essential oil and
carvacrol. In general the most positive effect was in 4
grams per liter treatment of iron. To conclude, the
application of humic acid with chelated iron, especially
in combination of 300 mg per liter of humic acid with 4
grams per liter of iron improve quality and quantity of
Saturejahortensis Also, The interaction of humic acid
with iron did not had significant effect on percentage of
essential oil.

Keywords: Carvacrol, Dry Weight, Medicinal Plant,
Micro Element, Organic Fertilizer
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Table 1: Results of physical and chemical analysis of farm soil

b
(mg/kg)

]
(mg/kg)

EC Sias ;S

H
P (ds/m) 1) )

rl.,\.,a

(mg/kg)

ol e ) )

(mg/kg) (mg/kg) (V3] ) )

v/Y V/YY s A QY VAY/Y¥

YAISQ

Yy VIOt Yy v iz




IFE (090 o,lads o005050 0,90 ¢ LS Ss5s0 g Sol colidi Canyj dolilas  YF

s & Sngd ool 1l 53 0 S ke Ty Gy
(0 Jsd) 34 e 5l OO/SY 5 OV/YA
ASJBQL:JJJQ)UQJ-?J@M:JG}&LSHM
On Solagme N Loy S Jle s o
syrs ol ONS a5 Saages Al glasles
oAl NS L S gen dnd Blize 1 pcmmen Looils
Izl s 3 (S lssimn G o b L sl
o Seesep Aol (Y Jpdr) il Ao
Yoo 000 b Ll s o b als sl )3l
058 S 0> Seeger Aewl 1) 53 08 s 00
Corge 3o oAl OS LY Jsds) ks S 15 gl
G Jals 4 cas o s sl il
e S Y oY Ll sl bl o 2ie oS g
anglis (F Jou) el s w0 ol oS 1) s
5 Sooger dewl I Cos ol sl KL
G ol ol op rie ol Ol el oS
e S ¥ Y oo L YO/FA 5 Y0 Ol
P e N L L RUC T LR e
5 la YHAA Ol 40 o 5 oo ged ol
Yoo US> IS 2 e p 8 e bl
Jpdr) &b ol Seopen dod 3 S
(0

03 Sl s mls bl il K25 05
508 53 olsme U Aoy gy Jleal e
Cad Sy 3y ol NS 5 Snsen
oAl OIS L Saages Aol Jlize 1 As saslis
(O Jads) cllls it O3 ol il
0 S VPN Olpe a4 € Sa 055 op i
Sooser dowl 2 550 8 Lo Yoo les by e
WSS Jldie 4 g SKES O3 peS 5 3

b e 3 A andls &5 aids ¥ Oode 4 3,8 sl
3 ey s WY a3y s A Ve Ol s
VA 4 aads 3 a3 ¥ ol boaads ) Sl e
A il a0 Aids Y de 4 g Ay 4y

s VVeowaads oo Vool b e
Vs e bRl G e Sl
A eslial bl 58 Olge 4 a3y s ) e
Loeolst ol plel 0 o b,
s Cusn e s aeslie 3ylkul slad sl
D> S clle s e gl bl
okt 51 e .(Young-Cheol et al., 2005)
@bl Il 5 51 eslial L baesls LT el e
53 5SSl O3l s 4 bpSle aslis 5 SAS
R rl?u.‘ Ao s ) 5 he 30 Ju;}\cla.d

Couy i

Ol (V dodr) lls 4o il 14 g o))
clw 53 Al O 5 Sosa Aol IS sl
3 s e ws pEl p doss S Jlax]
- e U Al OIS L Sngen el Llize S s
gLl Senser Aol 558 A3 K5 edalie (551
S oGosk el R bl 4 cel Gy
53 sagsle OYOY Olse o wis gl cp iy
L Jools Soogon ol 1) 53 0 5 L Yool
Pl B o e oAl oIS 58 (Y Jas)
Oty &S Sosb 4 el g 4 Sl Gy
JEARSE Df Yok 1 Gregsle OYNA) & ¢l
Q%,:;ﬁpf\)uﬁsp«s;ﬁbbww&s
Ceils 13 bl 058 S 53 (e Sl 04/81)
oSols anslie Sl edal s @ 2t (F Jsx)
Sbest 53 W gl p i a8 5l 0L Wy el

Lﬂ‘ﬁ)bcﬁid)%ﬁ)b¢}§\€)\'dw



A doys my Jlail b 53 & 5 sl
sy Al OS5 Seoger el 3 (5ls e
Llie 1S 55 cpl Sl bt pimes 2ol
ssme b J35IS (g5, oAl OIS L Koo sen dd
dald (Seogen Lol 2,8 L (Y Jsd) 540
G S Gosk & e b S Ll
2 5055 pS 03 p Sk /T Olgs b Jds S
Lo Jeols Soogon desl 2 53 0 5 e Yool
ol s lis 2 5l skiles (¥ Jsax)
Jsdx) ool oS 586 05U cou b s IS
s JS sl o al OIS il 5 5gde (F
JBs S et oskiees (A dald 4 Sl b
5055 eS8 53 e S e /Y 5 /YY) laie 4 b
b oAl oS ) s e S Y 5 Y el o
b Jeds S oSike avslie s bl el s
oAl NS 5 Soger ol Blize 356
b JB S pin A atte (0 Jsix)
Sles 4 b 5055 e S 55 p S e /TY Ll
S Y syl 5> Seopen del 2 55 0 S L VO
2 e S e Yo Sl L oS sy al OIS 2 s
Q%;::jJJfﬁT)j&)J“g?‘ﬁ-‘“%ﬂ"fcj

A 3l skl s S S s ol
s Sl edd ol bl bl i S g A
g > oal OS5 Saosen el 1 L
2 sl IS LB IS 6y Aoy S dlezs]
Al NS L Seoor ol Jlize 3 b e
sdalie doys oy ozl mlaos 3 (ol e 30
Je 1S a0 oS sep sl G2 L (Y Js) A
a S s S p i SSsosb 4l e 38l JS
Yoo sl 0o 5 035 S 03 S e OA Sl
L35 edalie Sogr Aol 2) s 2 S L

dals 4 s S St Oy ol OIS s 8
Sz 055 (i 45 IS5 4 08 My Sl
A s o S Y Dl 1 o 8 VM ke 4 4
Sie 4 wp KES 05y S s ol oS
2 0F Jsd) 35 Ll als Slag 1 08 VY/OY
oy K B3 il elie S L
S A aseia al OMS L Sopen Aol 150
WIOY 5 VOV Olpe 4y &5 S5 O35 oy
A2 e S e O s o8 s S e S
R A - S S PV C W
(0 Jyu) wS fol>

el Sl Wbl s mlia Jby S
2 Al NS 5 S el Glajles oS sy
s S b me L6 Aoy S Jlaa| b
el Jlie s Wl s s @
gl 3 a 35S sy g Al OIS L S
Aol (Y dpdz) A4S b pme Ao =y Jlen
CrAR b A s S R e Son e
Aol o p—fd@‘ Voo Sled a Jds)ls
G 03 0S50 Sk T Ol 4 Sengn
oAl SIS 3,8 (Y Jsd) sl olanl s
3o el Ll @ caida LBy IS L1
2 Sk Y Ol Jods S i
R RO CRCA ISP O e IS TR
a5l okel Sz g s (F Jpr) L3 ol
b Seogon ol Blize I cosa JdylS S0l
s IS o mi oS 3ls 0LES (0 sdx) ool oS
© by 505508 2 p Sk /Y s v
YL el en Seson dowl 2 53 0 5 e Yoo e
Sy oAl NS 1) s e S

s el ekE ol s b Ly S



1V (090 0,lass o050 0,90 ¢ LS So5s0 o Solo cliii oy j dolilas  Y¢

oS doys B Sl (ol gne ;vb oAl
Lo xSk amlis ol (Y Jsur) AL edalin
OLis (F Jsdr) Seoged deadd 36 s s SIS
Sl sme sl ol Jlesl glajles o &S 3l
Rl Sl (F o) s S35 solel
Fo/od Jlkie w0 JsSIeS Aoy optin S sy
jo.afoﬁksjzgpfﬁ\‘)u;@bﬁfm);
Aoy TEYA Sliie a4 Js SIS doys op S
Loss ke aslie 5y dals Sl 4 by
NS L Soger ol blize 1 s SIS
dos op e &S sl Ol (O Jsax) el
¥o,l a0 by e do s YY/FA s 4 Js ST
oo gt dol Dbz pde sl OS2 53 p S

>3
S S Rl e @l 5 LE A s
Aoy G dleml a3 oo gen Al 4 30 O
A6 ol ssb 4 s LS Aoy sy
S gon Aol blize J1 5 cpal OIS 31 Ll cesls
L s pme e 5 WS Ass (g5, ol oS L
ol Sl (F Jsd) el Jol = (Y Jsax)
L doys Sosen doal i Ll 3 55 S 5
L3 G o 2Bl Gl dald 4 S (i 5
s 5 4 oy YVTE 5 YVNF Ol 4 i 5 LolS
Soaged Aol 2 55 0 5 Loa O 5 Tor Jles
th.wésﬁd|w(\°dj.b,-)@u.wi¢.mq
LS Aoy 55y ol e b ol oS Cilises
A3 Sl delio 5l Jools i B 5
oA O L Soopor Al blize S o iy 5 WS
ol Jlos! lajless oS 35 0f 5l S (0 Jsi)

S 3 s bl Bl ) Gol3 sme M

S IS J35 S 8l IS e L (7 )
U5 B AS p ke 8 My (R Al w
oS F Sl 53 5 0os e S 00 0 S e 1/OF i
ool (F i) s ol ol oS 2) s
A AU s 5 J8 N 5l i s
© Jsdz) ol oS 5 Seoger dml filine
VPR Ol JS JB0 S o pe S S et
e S Yo Sl 1y 5 055 0 S 00 0 S e
A0 e S Y 58l s S Al )
35 Lls Al oS

Aas sl Ol lols 4 il 1 puilel des s
S ezl o 55 pal OS5 Seagen Ao
Slos s s b pme Olel Aoy 5 s
2ol 5l el O L S pen Aol Lol
3,8 L (Y dsd) L3 K edaline uslul oo
b el Ol LI blel Ao Seeses
Ol & ilol Ao s o i oS 55 OF 5l S
A s e S e V00 Ll a4 by deys VAY
oAl oS Jlesl b u(F Jaas) 55 Koo g el
S5 4y I3l Gl dald a4 s bl Ao s
VAY 5 VAY i a4 eslud doys o i oS
2 e S Y ) Gloles € by eSS 0 Ao
5 edel oz 4y gl (F Jpd) 5 pal OIS 2
Aol Jlize 3 Cos bl dos pS0le anslis
O S 3l Ol (0 Jsas) el oS L Sspen
Semy Lbgme Sl ey p e el
OIS

(oslols s b el [Js S19,8 do s
oy Jlil sl s b b Al oS
osl Jlys Jy.dls Jy S8 dsys 5 ds s

S L Seaser Lol Blite J1 5 Seaser Ao



050 ol AS 5 oS 5 Shes 5 opl IS 5 Seosmt dowl 56 bty 430 @B Y dair
Table 2: The results of analysis of variance of the effects of humic acid and iron chelate on quantitative and qualitative yield of
Satureia hortensis L.
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Table 3: Comparison of Means of the Effect of Humic Acid on Quantitative and Qualitative Function of of Satureia hortensis L.

Koo gt Al S gl PEARINRR Sas 05 a i, ks b il Js des ls Ao s Ao s Aoy
(mg/L) (cm) S () s 5 (mg/g FW) (mg/g FW) (mg/g FW) bl Js S8 AL

. forrr? Vo /00° V550 vt s s Viss® Yo/ vem®

\0+ fa v YA/AV oy YA s b VX VSR vo/51°

Yoo or/ov? yoan? VE/YAY Vit AN /oA VAP YA st

Ovr a7 YoV Vo o LA S V/A ARV /Y

Al (b e sl D a3 Sl O3l ool ol Gy gl sla Sl
o0 oS LAS 5 oS 5 Shes ol O I sla Kl avlis ¥ Jgu
Table 4: Comparison of Means of the Effect of iron chelate on Quantitative and Qualitative Function of of Satureia hortensis L.
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Table 5: Comparison of Means of the Effect of Humic Acid and iron chelate on Quantitative and Qualitative Function of of Satureia
hortensis L.
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