YFAY g o) o ladi (Voo g0

3 il Jal i )3 Satureja spicigera @JW—Q

T sl Cens il 3 (Tl (605 ol FOully el (g 3bes ol i S
Ol gl sl rd e 5 (5355138 ke olKils UL Pl 4ty (6585 (g il =)
Oyl «golw (gl b Gh‘-’ Soosles “.Lp o5l skl —¥
Ol 05 3528 310 5 o JSir Sl s go kil -

namazi83@yahoo.com
ol

- k4

050 oS Cilises slawi S 4 ol ol sl os)ls OLLS @ (ol ax 5 5o b 5iS 5 ol ladle s
i S iS5 ol dg ol 5 0lis Gla i 5 Ol e s b laas o Sl 4, o il Sl
Lol Sl 5 Vb el 1l 8 ) 3 13 i 35 o a0 (S5 ¢ 95 fals Col 65 S
S Bl s ewdhess IS Glais, 1 S aS sl b gles L3 sl IS STl eslind
S3lwo 3 analio 3 031> Cod 31 05 5 S sl ausa bede GV b b 4 1) 5 Ol e el o0 55
O 5ol 0 5 Jomn «J g alS Slasles i 3l ol b Ll 5,5 Satureja spicigera ,i g 1K ¢l 3 S
laods s eslinal wle ol g5 50 U3 54 cugb, 2alS 5 (PVS2) Plant Vitrification Solution 2 LS
ool Gl e ls Guis ol 53 A (6106557196 °C (gles 5 ole a5 ole G cazin G e w0k las
S e a5l b Lal 5 53 S SpICIgera o) e 455 WSa 5l Hds () dlsm S 38l o yn) A
oerls Bl sl ccalise glasled g e a8 sl Ol mb b8 3 bl e ole aw 5 ole SO cazan
S 5 3l goskd Sl ealanad U Olg o 5 3003 252y (ol pme SN Sl S 5 S50l e
S8 ol GLal 5l s bam Vb s Ol e gl iy Sl Jl s 5 el 068l bl Slad i
3503 S Sl 3 b 4y e

O3Sk 725 e poeedS D5 3l B o 50 S LIS

Gonstscharovia s o 4 Sioils dalie
B) Clinopodium Acinos «Calamintha ol gla i 31 S (Satureja) o e
Satureja iuldy e . L3L 0 K53 Micromeria o3lglr 3 4 Gl (Lamiaceae) L
53 Obss cpl 5l &S sl wlidipes p g Olso e 3l .asl o Mentheae 4.3 5 Nepetoideae

fo


mailto:namazi83@yahoo.com

MAYAY Sl ) o sbadi eV 593 ¢ e Alaa"

0 faS 5 eap Unl g | pamie S ol

oo lons Comnl Shecd 4 S 13 )

(V) A3l s

oolas a5 Wols QLS (YY) OLKes 5 (350
Solew Oboys 55 Wlg s S, bachtiarica ] sl
A2l s eyl ]

S. w8 5 Lulul s S ds Sl s 52
d>, 33 ,» S .khuzistanica , bachtiarica
> S khuzistanica sla bl a5 sl oLis cils
bl 5 (AAS Ol 5 J3) Sl al e 55 s
shls (a8 5l |3 4> ;s S. bachtiarica
gl s gldeNe LB L S Ao Sl
5 ds Sl b ols S s s 4 el
o Ky ey Sl QLS ol olel g Jges
S o S s 5l 6l e 0 Kl Ol
I 55 Saseiss WO 4 b st caglie o
() W,y L & ol il

Sl bis gl A S5 sl S S
S5 S il s S e ES s 2
5 L el obls el 5 ozl Ol
LGl 5 s S 4 pslie oJ e
OF) Ll o a3

il Sl a5, olS Ciliie gladi S a5 -0 )
Slais 5 Oludl a5 b Glaas o 5l wss s
S 9032 U5 S 5 el Ll el el
i 58 WOl K85 55 Sl el 68
oo 2 2V el 5l LS ) (S5 el
sl

OLLS w5 Laim gl p &8 ola By, abex S

Lo o) o3 Cbli= 4 Olge wls 355

\d4

o) i Sl 4Bl S S el&i )
Yo sgas gl Ol Gl ssdeee i bl
g pr b SAVOTY Jgams o L oS el 5
Saturare -.5Y «.Js ;I Satureja el oy odide &
el s eds an § (Ol glsl) Saturate s 4

(1) L3 e 13 53 OlalS ol 5l eslizad LI
Ol 31 aS il o 4,510 slyls Ol 53 i oy
S. sahendica S. edmondi slapl « 4,5 4 Lol
&S. bachtiarica

S. rechingeri S. kallarica

S. 5 S. isophylla S.intermedia S. khuzistanica
sl 5 doea Ol 455 aswe atropatana
Glad S 5 OS5 s Ol 5 edle a8
gl eSS sy 5 Sl s B sl
Jod Gbla SleaS slaauls 55 iy s
S e s S S ded (o el
Loy L Sal glao e (g5, 5 axils Sasl, Ol

(V) A sy 0 SIS glaaals
Ao 5 B A lagsls Sl ol sl e el
S e Jalse Olys sl s b St
53 edkd sl K55 g5 a ey b bl sl
polie Slad g il 5 05 See $iolen Jolss
opols (b B e 51 LI ool (20150 mames
b s S A slasls b 0T 035 0 Sl
e 5 033 I, 55 5 Slosrs Cueal 5 alS Late
Osk ALS lagls ol wey 5 Slidss
s e b nl sl ol il (5 )le
dse plebid Olnl 5o LS S5l g 5 ol
s & WOl gl Al 5 )5S s DS s
Iy (3L 5 el OT pmis lane 55 5650l A 5

a)'fda.q-j\@u\?fw}»);)lSw\.@\n;



" sl Wl s Satureja spicigera 4 s,106K O K 5 g5l

Ly 3l

0 OO ol 31 S. spicigera « S Lz alS sl
YA YT pWlar Jsb b Slos, 4 edile 2eyls
WY elil 5 YN0 ONA Ll 5 e 89
S ekl 5,5 s 6)}15:“?. Lo e Sl e
ROt

Kyed GRS S B sl b sles 53 (eSS
td Jlesl

JJJW-:K )L‘*‘:‘u:"ﬁ -
Sday 5 ok Jaite Jg S sl sladlsnl S
e LS e3ls 53 E0C Gl s cele S
.Lt..l..v'.)ﬁ @LA Q)l ))U Lﬁdlﬂ}ﬁ\;

s5 31 (Vitrification) §5wlK8 u s sl i -

4 L :(Glycerol)

s (Plant Vitrification Solution 2) PVS2 J jl=s
A el Gl i Olge 4 Loading Jsles
Sl WIV) asys V0 sl PVS2 J sl
LS il s Jrass WIV) do s V0 (SIS
gl S lase 53 eSS (WIV) as)s Y
Ay SlaedeS o a5 ol jan V50 478 55,5 5 MS
Jela Loading Jg=~e .(VV) ol (pH=0/A)
boe 53 Nge /8 55 Ssm 5 N ¥ s lS
Yooy sl bl (V) il s MS sl oS
Jsls e b S 513 Loading J gloes 55 4ids
(Yo°Csbes) PVS2 Jg>s 5 4d=s Loading
sl By OAE G 3 e S o SOl
(£°C glos) 3, PVS2 Jgms ssl= sladly sl S
O3 E0C glos s cole S Doday 5 ol it

L mle 513505 bl S g Ak o315

O oles cnl 3 nd Cagb, als Jles i -

v

chli= (V) 58 o lal o8 s, 5 ol e sble
O0) 3L w5 o sl K15 o o5 53 olS
S bl SIS 5 psm e sl LS o
i ol (sl Pl sl a5l ah syl sl S
5 MK a5 Glasd 05 S slailata 5
3eslizal K> s Cbli> glaas o 5 o5 5
35 4 paie 1 (P55 gy
Cb o & &S e LS a5 cbla= (ol
agtiail s ol 5l S il e s b
P RS RIS RT- PR AR IPACSNEFSIR VLS
.(4) | (Cryopreservation)

Glapltil 5 Lo,y (g3l s s sl 3 5ol
L.OY) ol Vb s Ol Cde gl aLS
slapldl da,ds 5l ol 015 Sosled ol
-196 °C (slos 5 1y LS o5 S wils 5 Jsh (s s,
5 S ple glacJles O s S mlo ol e b
ke (5l el ol B e ol 5 5 SU5 ) 50 50
) 3 g i Y Sl 0L

S5 O B w4 Ol e STl sl S
Ll g cBle ey [l ool 4l
Coge S SLLS gl Olady e we
e S Ol @ s Lsde BSS
018) 3,5 o)Ll pge gaciS (sl bl
Glaatls S Caa ol e Gei gl 3
53 15 S, spicigera o e 8 ;4 diy 5 Sl
SRS sp S ol sl w o
ool ey S Olgea sl sl
Slasdy Sdekls 035 o3 gab e 4 O3

S5 2Ll eeMipn5 ST 53 S5 5



MAYAY Sl ) o sbadi eV 593 ¢ e Alaa"

w55 YA Glos 5 Ol o&ius 53 cele 14 e
Sk sl () Jsi) i 515 1S sl
@i Sl syl g e Cosb, Ol
oSl L caslsl 53 s oS 55
Sl sl Lagies 5 Ll eols 13 dby sl S 0550

R W Gu

e (28 0/0001) el (55505 b L 4l
Ol bl byl b gl ) LS
L e 5 03 5 SUax) Ladd sl SUa 055 5 5 035
W Sl 5 V0 TOC los 3 Ol olKiws 5l eslinal
Slymms Jals jshie 4l al=e (A) cola

anlllas 5,50 43S 0 slo S5s 7Y Joo

obej Al )l 039 (k) Glerme deys Cugh) slgiome Wy 91 goar Jomo ol o
&8l ez () (0055 Gl 51 B) (056l 51 o)
VWAAAIYY =7 ¥ YIYA ouile yioshS O (LS ol S-spicigera

Jbogy

3T b e s 0 sl L esls JU)

Sl pl s s L s I SSY O b a5l
PSRN WA GE R N SISy
2 s Wy Sose a byl Sled Al es gl

sl Ol bl e Al ¢l>.u'l e el
bl 25 SR a4 S o )d Sla el auloes

(Vo) WS

(a3l laydy do)d) Gialer do)s )
slass Ni o s 45 (Germination Percent=Ni/N)
Sbaody JSalad N5 ol 555 53 035 4l slasdy
NGV PR Wod Q),aj

(Germination rate=XNi/Ti) _jSjaler o w =Y
Ti s 50, 0 563 &l gl sl Ni ol s &
el CBIS ) e s e

oA B s st bl 2 b Jde 5l eslizal L
I3 slasbes s aslie bayles oalas DlS 4l
(PVS2) 05l 55 «dg S Lol 5l 3 5l
Olge & Jals 5 (Desiccation) cosb,  :als
S bl il pmd slaoles 5 5586 S sl

o bl Olge @ el H(Weld) Sles L Osdk
(9CsLs) Ji 5> 5 okt Jime Ldlssl s

L IS
Sty K Ode el [l e bl 4dS
SMES 196 °C (sles b mle 51 53 sls a5 slo
Aol gl e 03,5 ¢ 5 ey i
w3l S luas st L5JLA¢)_3J>)C)L>'-C;)'\;§}U
4 ok e (0) LS eals 3 S0 Ve Ol
el Jizma Y50 VY 55,85 MS glo Ci2S las
LLE (IS YOO (glos 43 aids Yo Codes
Sbegd Ll 8 5l s 2 Sl e dasds Gsieds Jes
Jlesl 51 5 Lasdy 0 Cosbye 516 255 b
oz SIS plKn 55 O ol Blaze 5 las
oS s S el U 332 (5 sl 3
e Gsteds aids iy ey (VIV) U p5)/0
O pm 5 Jaie Ol b pizes 5l aw 5l ey 5 0k
Sl Ve kal bl Oy ae loss sk 000 &
53 KA Jame sl Slo S sue S gl
S ol s Y0 slos i coiS SSUI & g

fA



" sl Wl s Satureja spicigera 4 s,106K O K 5 g5l

Cusb,  als (PVS2)
D3 e Aoy S CJM 3 ol (Desiccation)
0sn31 L e slag Sbe alie s () Jsr) 33

O 5ok 2 9

N R St P W P LS FOS AR S
O & o5 & JopmadS Sl 3 Siaile
Sp asst g sldie iS5l AN s £V/A
oealS led s Sialer dos wizeen (Y Jd)
Jald Lol pme Ol Ol s 5 Cusb
Casby als s g Gialer G 5 Sl

22052 5586 s Olge 4ol a5 ole SO candn
o5 3l besls Lo 5 o (sl S 4 8
s esliz MSTAT-C 331

S S 4

o g ole K et S sladles i s o3
Los il Sl ,3-196°C (sles 53 5l (o eSS
3575 Sl gme S8 S3al g e e S5l
Dbgme Ol x Hles blite JI omens 20
o bl S 5 Aoy oty D
Wyl il glajles 5 Wl s

3 o otalosT Ll po 8. spicigera aiss )3s (6 )lasS o oud (xS0l o (uibly 4528 slagur Slaye (Sile —F Jguar
il oo o0 03,5 slo o iy B 95 ciyles A g5 196 °C (sles 5l 2,5

SIhlr Cepm G alr deps T4y et e
v/ avens AV/OAT" Y Ayt
Y/evyE AQV/FY 0% v B st
VAT £4/114M 1 AB
Y AR i e
JALYAN ALNA CV /ol s o,

e g g oo 0BV sl mhas jo lo pee s 5 4 NS g *F I

9y 4 =196 °C (slos 3l g5 5l m oKiulej] Ll j0 S. spicigera «5s5 sla )i (5,065 50 o ,less Sl uSiles auslin -V Jauz

Sl g
o) Gl co 5wl Ao Jles
Vb ov/0dab O el 5
«/Are £V/A+b gl
\/vavab TVrea Casby tals
Y/¥Y1a v/A4na Jals




MAFAY g ) o lad ¢V 599 ¢ s eyl Alaat

5 o o bl Sl Lo bsls e aslis
e Sl by alS s ps Siailse e e
u:,.als )La.; )‘ oaleiul (\ Jg-:') 24 )‘J)?J-j )‘-u-‘
oo ol g8 o coshy B Gaa L ocugh,
3 sl dess s ke 55 -196°C gles
Lo odalin Bl Lﬁ‘ BE] RGSWARS @)M‘j} e
Al r ol pen Sdbpe b By cpl 38 5 05

ebu.':...ﬂ‘ LSJJ")S wL:ZJ B Q‘jdﬂ kf:'j) L)'-’“ J‘ |.U

J.':“.:' (Y"O) J—'«'-.v‘b 9 J‘,.Aéj.: 4.]4.?“) u.:o.h DL .Jj.o.'v
s sl bl gl cusb,y Jials i) 6, S S

J.JJJS g);r‘)‘)f J:ATM ““.).A

&

—

Cole mbe sl 5 O SIS slaoles
Sox2 3508 el g I s ol e
ColE Ll bl oy mbe D5l las 5o 5 oS
5 de e B 53 (IS e Jsb e s
Ll a8 L s Al andls sy SdeOle
SIS Sy s (Sl 5 (S e slac Il
5o (Vo) O 5 spl sl o it Lo &
o> JLa YO 5l gy 58 lad shos a5 isls OLES
Li 1) 5 Sl b LB mle 5l o

REP

Ol 55 (€) Cugb, (ualS(0) wali@) -196 °C sles 5l z5,5 51 s (S. spiCigera) o) o olS ,d (Sjailez anglio —) S

JsyeadS(d)

Bloges Wl 51 al 3 G ol ool (10 1

.JJJA& @‘J_}JS‘;JQJ

ol Sl
ajjf rjau uv‘fw.w )‘



" sl Wl s Satureja spicigera 4 s,106K O K 5 g5l

References &bo S 4g8
‘)j‘f.g dl)ﬁ E) LAJK.&- QLE.:E}J dns g0 Qbm‘ ‘Jj\ ;ﬁ)bﬁ- ‘O\Jﬂ\ (_;Léa)'ja E) LAU,.Z.i)T (“‘AA) ) c.)‘_} ('.7- -\
Ao YV

Satureja) o3 o 4555 v uilal 56 s LAYAA) eldgl (o g 031y Bolis J (5 Kus . b oSy =Y
Y oosled Y Al Ol lbid Gy alaes o Tl Misedle (S, bachtiarica S. edmondi .mutica
oS Ao Sl s VAN el B 5 (6K O (S ses ooy Bl . e (S Y
«liis Ol ) ane 5 gls OLaLS Ltagi- de waldas (Gl 5 ol 050 45 50 bl

AVENAY dmis ¥ o la XY Ul

4- Beardmore, T. and Whittle, C.A., (2005). Induction of tolerance to desiccation and cryopreservation
in silver maple (Acer saccharinum) embryonic axes. Tree physiology, 25(8), pp.965-972.

5- Engelmann, F., (1990). Use of cryopreservation for plant germplasm long-term conservation. Case
history: Oil Palm somatic embryos. International Journal of Refrigeration, 13: 26-30.

6- Feyzi, M.T., (2002). Introduction of the Satureja Bakhtiarica and its Ecological Characteristic in
Esfahan Province. Proceeding of National Iranian Congress of Medical Plants, Iran.

7- Hawksworth, D.L. and Bull, A.T., (2007). Plant Conservation and Biodiversity. Springer, Volume 6,
420 p.

8- ISTA [International Seed Testing Association]. (1996). International Rules for Seed Testing, 1996.
Seed Science and Technology, 21(Suppl.): 1B288.

9- Lambardi, M., Benelli, C. and Decarlo, A., (2005). Cryopreservation as a tool for the long-term
conservation of woody plant germplasm: development of the technology at the CNR/INVALSA
Institute of Florence. The Role of Biotechnology: 181-182.

10- Li, D.Z. and Pritchard, H.W., (2009). The science and economics of ex situ plant conservation.
Trends in Plant Science, 14: 614-621.

11- Ozkavukceu, S. and Erdemli, E., (2002). Cryopreservation: basic knowledge and biophysical effects.
Journal of Ankara Medical School, 24 :187-196.

12- Popov, A.S., Popova, E.V., Nikishina, T.V. and Vysotskaya, O. N., (2006). Cryobank of plant
genetic resources in Russian Academy of Sciences. International Journal of Refrigeration, 29: 403—
410.

13- Rao, N.K., (2004). Plant Genetic Resources: Advancing conservation and use through biotechnology.
African Journal of Biotechnology, 3: 136-145.

14- Reed, B.M. (2008). Plant Cryopreservation: A Practical Guide. Springer, Chap 19. 515pp.

15- Ruan, S., Xue, Q. and Tylkowska, K., (2002). The influence of priming on germination of rice
seeds and seedling emergence and performance in flooded soil. Seed Science and Technology, 30:
61-67.

16- Halmagyi, A., Deliu, C., & Isac, V. (2010). Cryopreservation of Malus cultivars: comparison of two
droplet protocols. Scientia horticulturae, 124(3), 387-392.

17- Sant, R., Panis, B., Taylor, M., & Tyagi, A. (2008). Cryopreservation of shoot-tips by droplet
vitrification applicable to all taro (Colocasia esculenta var. esculenta) accessions. Plant Cell, Tissue
and Organ Culture, 92(1), 107-111.

o)



MATAY g o) o bad oV b ed ¢ e Adaat

Cryopreservation of Satureja spicigera seeds

Leila Ghaffarzadeh-Namazi'*, Nadali Babaeian?, Abbas Ghamari-zare® and Ghorbanali
Nematzadeh?
1- PhD student in Plant Breeding of Agricultural Sciences and Natural Recourses Sari University, Sari, Iran.
2- Professor of Agricultural Sciences and Natural Recourses Sari University, Sari, Iran.
3- Assistant Professor of Research Institute of Forests and Rangelands, Tehran, Iran.

namazi83@yahoo.com

Abstract

In recent years, our country has drawn an increasing amount of attention to medicinal plants. Because
different plant species Savory inappropriate harvesting of natural areas by humans, and the growing threat
of biotic and abiotic stresses following the work resulted in reduced genetic diversity of a species is, a
species of genetically keep reserves Curb upper's. Seed storage techniques using ultracold temperatures is
one way of maintaining germplasm habitat conditions are outside, you can seed a long time, with much
less cost and without loss of viability on storage. Using seed cryopreservation, as one of the Ex situ plant
germplasm conservation method we can store seed for long-term, with much lower expenses and without
losing seed viability. In order to preserve Satureja spicigera seed under -196°C condition, three pre-
cryopreservation treatments, PVS2 solution, Desiccation and Glycerol were applied. The treated seeds
were transferred into Liquid Nitrogen (LN) and stored for 7, 30 and 90 days respectively. In this study the
effect of cryopreservation on germination and growth indices (germination percent, germination rate, seed
vigour index, plantlet length on orthodox seeds of plant species (Satureja spicigera) in storage conditions
of cryopreservation (-196°C) were evaluated for 7, 30 and 90 days. Comparing treatments, significant
differences were observed on germination indices and germination rate. The results showed that, the long-
term preservation of the species, seed in -196 °C using suitable precryopreservation treatment is possible.
Keywords: Satureja, Cryopreservation, Germplasm, Glycerol, Vitrification
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