ULL"/,, Lfcjj}l
d‘{'d_“”dtﬁ)?‘ )M 3 GSQS)‘é Qul.; U';})‘ 4.5")!’.”3 M 653)‘;: &5"“ U;J le e oy

a0y 31 —1 P48 c0q YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

oLS Fiailgr o asls p (60 (i 9 sl Selwadlo ST 25 )
(Satureja hortensis L.) o

Y60l e T guenl amus ‘*“‘5.\*& Ceowins>

Aol olﬁ.;b‘/aj d))ju,o}lc oSl ;u[;LJC)LA/j ‘.AC/J) aj)f‘u_olc u.\.iib}ac ‘JL\.AAAJ/\.’ Jj.f.w..a "“’L“"‘"‘f}‘; —* 9 )
(Email:omidi@shahed.ac.ir)

Aol olCiils 4 (55,9LiS pole 0uSCiily bl PMol g il 09,5 o 5560555 ST iy, § pomaarti (6,050 cpziiils =T
(Email:kh.ahmadi612@gmail.com)

olwl asss, Gluls Hlel gl 48, 5 (18 oKLl o(55,9LiS 0uSLiils o colS Dludsi cwdigo lod b0 o jboles] -
(Email:Ghaderi885@yahoo.com)

US>
olS o) Sleogas g Sialex p (5)ed dalpd jo ol Shaedlo b jds Jled g Sl s 0 jelateds gy ()
Sodwcdls slo s i L 3o &bﬂ 90 yge 4 dald olBiils Hd (6569aSS oli.i.iLo)'] O AYVAY o j0 w0
Wls’ 5k B 4o 55l S GialesT 50 50w el (s (15 o ST 5 (5590 GRS S8
5 (WVaa oo <17 5 IV o) Sclncdlos ool s as Jolis s u;‘;.lLA)'VI sbjlos w8 3 pll IS5 aw b Bolas
5 Sl Solewcdles Jiliie 31 oS ols las u::;.lLa)‘T s 0g (e o pwdosy oo Vg P2V ) maw > 0 (5,98
R AGRe O92 )0 siae azalS Sls (59 5 Jsb dagl Cond 5 azaile wzady; Job (Sialsr s Dlas 5550
oolS cely (6,98 5 (Sis 5 g Yo oo +/F cdale b annl SChandlo jlos oo 4 b Sl as o
59 Sl Sl sl yge,60 by jland iy oS sl (lid zulis .ol 650 oLS 0l sl el )by o (S3aile> slo S5

050 2918 oS slaydy il Al cels (559 Ll o5
050 ey AL il Slowdlo o Sjalex a1 guudS 55lg

doddo —)



UL& Lj%‘)ﬂ
d‘f’d_’”’dtf):/.;‘ )M 3 Gﬁa..’)‘é Qul.; h}a})‘ &50}.’.*.} M GS’)‘ﬁ &5"“ U;J le e oy

a0y 31 —1 P48 c0q YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

O e g (S5l il Sl 6)ed 4 Jeod g el (LS ST (S 0 cwlul 5 mee S0 ) (Salse
Sopaslyy by (Y2 Milani ¢ Hagighi) o5l slosld! 558 condl w0iiS o o, o oS o a5 Slals
3y Dyye ol 4o Cusl azady; ge b oS Gialer aled Al e Lol wsdipe b Ldy (Sialsr ads) laan
SIS 0y eaiiS welals lgiedy a5 ool (gey9p 5 (S oS S sl Sl (Y410 (), Sen 5 Sivritepe)
(Veve ohan g Zalal) oS o (50 003 e 5 0055 slo i ply 10 gbs slopyilSe (o |, ogo i
(S Olgie do Lis bl I (g5l ;0 45 glin 0lgils I alS ( L) ole p Lo
i o 130550 LS Llga plasl (Y <8 ()] ISen 5 SEfidKON) 5 1.5 o 1,8 soliil 550 Gl 5] 5 glasgol alS
o, Kea g Hajhashemi) sg, o ;15 4 j5llals g 5 om0 codne (sg8e op,Sad 3,0 Jo dd G dud o ais-lid &l 511
3 o5 00 oS sy (sl el 5 Silsr Slogas n dpl Selewcdlo 3B w2 gl ol 5 Bas (Ve -

.05.3

5595 9 olge =¥

2 eGops g SaS i Iyl o ST g sl Sl bangs 050 obS )0 Lo Gl Sl o) ssaie @
plosl )85 aw b (Bolai SlS )b B 5o )95l )90 @ [ ialosl 99 (o) azalS g, Sleogas 5 il
¥ o) gl sl 50 655 G5 5 GYsashe 175 IV o) bl sl o s Julis sl GalesT oo 285
e O (s 655y g ab ool )18 (yelly A2 (g9, 12 )0 300 Vo a0 (658 58 50 09 (e eien) (oo 1 57
a9 0 00938 jlard a Ay (Sl iy sl b 5SS Ll (5 o8 4zl y0 Sai asiio sl Jslono by e O
azaty) Job o5 wad oo 1 eojalyz slaydy (yled pllie il ai GLALL L by 550 O et el jlace
o ye Gialesl onl lize slojloss gly 00,5 (et il ey (loazal S S5k 0gr iy sl ¥ lag]
oSl (GP) 'S5 wlsx aoys wojailex sla,ds alyy, Lhyle—i Lol oo aule Jsb s b S eyl
N Ll b ool Gallsr Glejae (iSile oSe 45 (GO T Giailsr cu s rizmen s MGT) T Gailsz lejas
O s g EIS) wiass 5 s ¥ g Y

GP = S/Tx100 )
MGT= Y Ti Ni/ ¥Ni )
GC= (1/MGT)*100 )

‘Ni G0 50 03dilez (gl ,dy oluss Ti 39, Slass :Di Lo ydy S olaws 1T o) ailgz> sla,d slaws 1S cslas ol 4o
b ol lg a5 Jalis laools (g5l am 35 .l 08 ailga (sl ,du slows JS 56 1) N g Sjaslem sl 5l Lasg, sloss
28,5 almil ao s O a0 5SSl ee3l b bl 0590 Slio (1Sl dusline SAS 9.1 S53le 5 51 eolal

! Germination percentage
2 Mean germination time
> Germination coefficient



dbes
oo Y00 939319 LS 51 50 N ) JwoS 59,1 2 S W Sy

a0y 31 1198 o YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

ey g bl Y

e rd 7 @bl 9,50 Dlao (65 5 el Sl Bl Sl (e 25U Sl LA bl s Jgar gl
O Jgaz) casls Jiaile> ce ps

(MS) Slas yo (aKilso
o Oele 033
ook 4 N ) . s Job ey a0 L
_ &9 Sy oley e S _ . e s mlie
aals . _, L oels gl sl
azals &8l el azals

VOEYAYRE Ly AL-Y* A yEx VR el (VAN AR A 1A bl A Sl Sl
FAPNNFE Ly VYIAYEE AIfs** ooy VIPER* a1/ ¥ Gy3 i
VEOIY T el FIFA™ NGl R AVl FA-Qx* s 69 Xl Slndlis

AAVEY e \{B2 SN ofeeeq e AN e o

N YY/SY A #IV- A VY AR () Sy oy

G G Cd andllan 3590 lao 2 gl Selewd Lo J1 (il ylg 42325 (1) Jgur
o0 0 g) Jliol pdan o ls s gl Sre e oS5 A sk g NS
Ol ye il ae e AYIVO Sl LT Sidlez o 0 i Ve e ¢ /F dale b ol el Lo i
g S yial38l 09l co (Jailez ao o iolidl el ol Sl Il b ol j30 jlad g a5 ol cawlive dslllas
20 Gygd L (Y1) o) e g AlMansouri ol ks wlol p.culs o 50 1) o sla,d iailsr dwoys tals
Sidile> do e ralS cow i w5 0L slacdale oS Jl> j0 w0l o Gale 0 ).,_>b o L Jole ol
Slyz Gmals aals aljl) 5l aduan U5 (2500 oS 53 (59, 355 Lialejl ;o (Y0 ) oo 5 Sedghi g e
Gops G5 pas 5 Ygadie o P Chale 4y bgyye aopo Ve il b (Giallez do s YL o (6,90 RS Lo

LJ0) B50.3mM =0.6mM

120
3\ 100
: )
4
fi 60
)
o 40
)
~ 20

0

(o 2 o) (sd) o5 5

55155 33 32 (69 5 3 ] Sabundlas Bl 1 (1)
b s 45 0,8 U555 55 (¥ o V) HANAN (poizman 8 azals Job (il el sl Salomdll cale il
Sl Gal38l com dl Sl b Jlend w058 o0 92 9 paiS olS j0 azaly ;) Job (ioli8l cel annl Sl Il



ULJ: Lj%‘)ﬂ
sl Y00 9. 593190 GBLE i) 51 (50 i ) JoSS (59,518 b W

a0y 31 1198 o YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

1

bowgs spolie s ol S ) azalS Jsb (6,50 (S Gialidl ol o) o sloydy jo azaiy ) JoSid aml )0 5 (Jjails
el 00 (5135 Ligmo b adasly 0 (Ve oY) S 5 Khaje-h0oSSEINi g asis; oLS L bLs )| 4o (Y- - +) Liu 3 Zhao
RO (e gl Y/A0) (1 50ke b sl oy i jgud ¥ 55 g Yga oo + /7 clale )0 050 olS azaiy; Jsb

(Y Ji.,a) Sg )L.x’d.c

E0 #0.3mM =0.6mM

(e 5le) azealS Jsb
N
()]

0 3 6 9

(o i3 (gw3) S o5

azalS Job p 6yeh G g el Sl ilie 51:Y S

oSy Wil oy 5l e nSslr 5 wilie ()55 (25 & QLS (iiSTy 2bs) cazr et sl als azelS b
solae 5o yiles pae b g Sad 1 SBU o Ol LIS 4 Wilg o azdBle g azaiy, Jeb talS ol 5 4 b
(V00 o) g Basrayosl oL5 ;4 j0 olié ol

cbale b g ,lel Ll 5l andl gy o8 +/FY (. Kikoo b Ve oo +/F Cald 4y by e aalS Sid (y3 0 5 i
339 o blae il gls 4y azgi bcidls o jo ) ool ooy Cunny Lals (6 5d i .cbla Sglas Yae Joo /Y
oSl 2ol el apd Sl b (Gl Y JS) Cails 0,5 ¥V uSilos b Kool g 25 poe |, azal S i
2oy (o0 A gl 3 (6598 S 0g (Sl plej e 5Kl 0 S hlo S pas ad (Gailex plej s
] Skl Jlas iy 032 S50l olog St eSln (et SIS 535 YO lin b Sl pise 5 5o
Atael sloassl gl (o JSo) ab i Lulpd o Siailsr pley Gae (uFiles talS cael Yoo Lo «/F cllile
oS Sjailym ey o po ialS g Siailer le) e uSilee ol el (5,95 25 (V0V9) ], Ken 9 SOMagh
ol v&.sUa.a w&ﬁf U”‘ )l OM—‘ Cowdy C.tl.u l) aS Sl oves 653)‘.)



| Sl
u‘i’é""u’??‘ }h“ 3 @9)‘0 lel; 6};})' 6°ﬁ) M 553)‘)9 &5"“ U‘:Jl? Jb':}bj:ﬁ)f

a0y 31 1198 o YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

)

H0 #0.3mM ©80.6mM

R ®0.3mMM  =0.6mM 5 8 a

S5 04 9 7 :
3) 0.35 3 6
v, 0.3 XI 5

2‘, 0.25 > 4

~ 0.2 N 3

4 o1s B 9
\\21 Ol 'Il) 1

Y005 2 .

0 0 3 6 9

. . <.. , .‘4.. :> 5 s P
(o '*jdwl)&)}&ui@ SR o) o) Sor o

3819 gloj e (Rilee (0 azals i (339 32 Soga G 9 sl Sl ol 1 (1T S
| azalS 4ty (atld )9d AT 5 09 Sl pae @ bgrje azalS 4ty Jsb g (59 patld Oliee (05 e
Sl e i (OVID)) § (/OY) (Sl b Siaulyy 9 (i pae ¢ blite Ol jl (nSiloe dslie gl jo wols ials
55 Ll 50wl Selwdlo lavsss )00 e Gl (o b (F UKD 05 azmalS 4 Jsb 9 (G55 a3l G5 e
SV clle 4 0 esslie (Melissa Officinalis L.) ago ol olS o, 5 Sjailss Sluogas 5 (5,95 5 Sis

Sb A g axdle wzady; Job (Siailer S g deyd (n Pk bl 5 pas g Sl Sl Vg e
Y\ 8 oo 5ea 3 ANmadi)

m0 ®03mM ©0.6mM

B0 ®80.3mM ©0.6mM

06 | a

ealS ay i el

(o 5 ey o) Gosd 35

(ot i (53) S0 5
azals ay (Job (as Ll (0 4l sy (39 (rSLE 2 5r9d G 9 sl Sl Jolitio 1 (10 S

& 325 At ¥

Ol 3l iz glacdale jo oS awe (2LS wl ) sleoansS a5l ol Silawdle 5 (el Seitul Jgaih) puST]
0jy0 oS oy sla el g Sl do o olidl el Yoo Lo /F ol St b sl oolaiul asms oo ylid 1) glate
D (69l G L azlge o
S0y 9 Sid

Slp Y Ul (0,5 eal bl 4y aals olKasls ceel); oliitalejl 5 (55,5laS 0aSitils (rlgis 5l by (o

Bedse (19,08 5 S5 3aio (nl pln



Sl
u‘i’g‘“"u’??‘ }hu 5 0.5‘“9)“ Qulﬁf U;})' 69}@) Jﬂ“s 653)‘)9 &5"“ 6’;"‘? e oy

aw gyl —1Y48 (e YO

The First National Conference of
Challenges of Completing the Value Chain of Medicinal and Aromatic Plants

solaiwl 040 2olio

1. Ahmadi, M., Shaaban, M., and Yari, R. (2016). Study on effect of seed Pre-treatment with salicylic acid on
germination and growth characteristics of (Melissa officinalis L.) under drought and salinity stresses, Journal of
Seed Research, 5(4): 9-20.

2. Almansouri, M., Kinet, J.M., and Lutts, S. (2001). Effect of salt and osmotic stresses on germination in durum
wheat (Triticum durum Desf.), Plant and Soil, 231: 243-254.

3. Ataei Somagh, H., Omidi, H., Aghighi Shahverdi, M., and Mohebali, M. (2016). Effect of GA3 and ABA on

germination indexes of medicinal plant Axe weed (Securigera securidaca L.) under salinity stress, Journal of Seed

Research, 5(4): 21-30.

4. Basra, S.M.A., Afzal, I., Rashid, R.A., and Hameed, A. (2005). Inducing salt tolerance in soybean by seed vigor
enhancement techniques, Journal of Biotech, 1: 173-179.

5. Ellis, R.H., and Roberts, E.H. 1981. The quantification of ageing and survival in orthodox seeds, Seed Science

and Technology, 9: 377-400.

6. Hagighi, R.S., and Milani, M.S. (2009). Osmotic and specific ion effects on the seed germination of Isabgol and

Psyllium, Journal of Iranian Field Crop Research, 7(1): 97-104.

7. Hajhashemi, V., Sadraei, H., Ghannadi, A.R., and Mohseni, M. (2000). Antispasmodic and anti- diarrhoel effect

of Satureja hortensis L. essential oil, Journal of Ethnopharmacology, 71: 187-192.

8. Hanan, E.D. (2007). Influence of salicylic acid on stress tolerance during seed germination of Triticum aestivum
and Hordeum vulgare, Biology Research, 1: 40-48.

9. Khaje-hosseini, M., Powell, A.A., and Bingham, 1.J. (2003). The interaction between salinity stress and seed
vigor during germination of soybean seeds, Seed Science Technology, 31: 715-725.

10. Parmoon, Gh. Ebadi, A., Jahanbakhsh Godahkahriz, S., and Davari, M. 2013. Effect of seed priming by salicylic
acid on the physiological and biochemical traits of aging milk thistle (Silybum marianum) seeds, Europa Journal of
Cancer Pre, 7 (4): 223-234.

11. Sedghi, M., Nemati, A., Amanpour, B., and Gholipouri, A. (2010). Influence of different priming materials on
germination and seedling establishment of milk thistle (Silybum marianum) under salinity stress, World Applied
Sciences Journal, 11(5): 604-609.

12. Sefidkon, F., Abbasi, K., and Bakhshi Khaniki, G. (2006). Influence of drying and extraction methods on yield

and chemical composition of the essential oil of Satureja hortensis, Food Chemistry, 99(1): 19-23. (In Farsi).

13. Sivritepe, H.O., Sivritepe, N., Eris, A., and Turhan, E. (2005). The effects of NaCl pre-treatment on salt

tolerance of melons grown under long-term salinity, Science Horticultural, 106: 568-81.

14. Zalai, G., Tari, |., Janda, T., Pestenacz, A., and Paldi, E. (2000). Effects of cold acclimation and salicylic acid

on changes in ACC and MACC contents in maize during chilling, Biology of Plant, 43: 637-640.

15. Zhao, F. and Liu, Y. (2000). The biosynthesis of polyamines is more sensitive than that of proline to salt stress
in barley seedlings, Acta Scientia, 26: 343-349.

Evaluation of the effect of salicylic acid and salinity stress on
germination indices of Satureja hortensis L.

Abstract

In order to investigate the effect of seed pretreatment with salicylic acid under
salinity conditions on germination and growth characteristics of safflower, in 2015
in the Seed Technology Laboratory of Shahed University as two separate
experiments with salicylic acid pretreatments under salinity and auxin stress was
performed under drought stress. Both experiments were performed factorially in a
completely randomized design with three replications. The first experimental
treatments included three levels of salicylic acid (0, 0.3 and 0.6 mM) and salinity at
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four levels (0, 3, 6 and 9 dS/m). The results showed that the interaction effect of
salicylic acid and salinity on germination percentage, root length, stem and their
ratio, length and dry weight of seedlings was significant. The highest germination
percentage was related to salicylic acid pretreatment with a concentration of 0.6
mM. Drought and salinity stress reduced germination characteristics and growth
parameters of safflower. The results showed that pretreatment of seeds with
salicylic acid hormones in saline conditions increased germination of Satureja
hortensis L. seeds.

Keywords: Germination percentage, salicylic acid, vigor index, Satureja hortensis
L.



