[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jcb.10.28.155 |

-~

il (b e 5 (535S pole oSl
b ol ool adizags,

VOO

WAY linsj VA o)l [amd Sl /,ely; ool oMol ackiingsy

Sy B as b o (AL w5 0 pwl 8 (5,1 (Wb g, dus Lo

U (gl olS yd Jjaile

To,lg; deres g T 5390 g ¢ Sliaillas apll

Sbaly oy (g j pale 0uSimg sy g (ool Canmyj 03Kl luiily g wdy) i )5 goriily =Y g )
(Poozesh@du.ac.ir : Jggue sy 53) ¢ yliold oKl ¢ gty j pole 0aSuimgy o (ol Comyj 0Kl ¢ylobial =Y

AVIYIA o pdy o)l

AN - sl g

LXVLEN

g ) Wi Jolge 31 43 (Thymus daenensis Celak) gUd cwisg) dloa I 2LS Wiowds, L4 539U Wiy,
204 5,1 g (s3leasl GSWST Wiy, ol j (S - wilion HLLS cnl (65 gy 43 (N5 il (g j g
oy 95 1 oaliiw! U (PVS3 5 PVS2) (salosuil cilides s Jglne 1 cpola Lidgis,d Cowl Loliing, ;I 2,6 byl
G5 05 ) U cors) oS (50 s 3562 5 s SISyt (Sl 8lo s 5 (gladipsd- ) Slozs
Joboxo 31 o3liiw! 5 (glduiumi— (510 yad slozeil 31 s (Y1) ydu dws (ad Wi g (/AA) Byl Fleoui duo yd (o siwigg &5 315 i
w99y dlezuil 51w azalS eyl o eS cwitmed el Cuwdy (P< +/00) L5 dae mhww jd PVS3 (g
b glawipi-(gloyhd gy cwlmly (p< ~/f° oy e YYIFY) 0l udlive PVS2 (6 pSl Jolomo b (glenind— ) quunsS
il oo poglhe Ud cpivgl 8bS gy ydo Cone iy Lds gl S0 (g Wigy b dwnlio 13 PVS3 ;I aalawl

4 gl ] wlge b la,S ol Lys 03,8
Jiss |y lowodly sl cobls o 1S 3 )y lasly eli
b s sladglre Ygome plate cul sl (VFY) w8
I U8 bdises 5 395 o aible (Vo704 ) YU glacdale
ol 2 59y M U aidy w> e 4 mle gy @ 29)9
lo 15 oYU slacdale @l 5l 5,8 Lo o5 o Jobxa
cplplo g5 0,Lil ladiges 51 Ol 8IS 2 4 lei e
o 3L YU Hle Gl glaJglne (g jeml jLid 4Gl
55 3gd e el i Syl e Ltalsél sleos
D9 (555 olr Szl e Al gp0 F Sl S S
O e 3 5L dlex 5l g land clale axja
Juzl 50,5 0 Sypo syt cpS] 23l SV Jlog
il sy (W) 2hee (2ol G Jlwn S S
Aozl opld gy @ (2L wedhey) )RS Gl
ISy & cul odd (Bpme ladnd-dsusS )
g (V8) Gl 05 sl § (93,8 g slo g,
bdiges SLbl > (oguas Gids (o9 Skl &l ) )5
oibg ol (g S (o0 Wl )y dtegy I oS AL
L () (b (s dlge opuily s 4 ccblas y 09Me
23,5 @ly dabe Sl (2Ll b 3 cuiS pKa
Sl s Sl iy ) baiges (35 dgusS
ol (key BBl @ A3y g i &S WS
Pl cwlos b clofl Jidg 103 ©jle 4 b
(F) Sloy See Sl & opd cdls 1, 45, doa
Sygo 4 wWlg o ol &S ol sus 535 uiomen
el g 03 Joo a5 Jlie > (alblre plugw S
b & sk 0)bgd JS Jl spSsle 5 o b (gt
J 6 g9 ladadmlojhd (g, (V) 95 093 Jos
2 olS 5l isu a bgy cpl )0 ol 3 gl clasls w8

d”igi Jolome ¢ gldniomi ol ¢« g Ud M,i 35S slasily

dodlo
9 dgye gbciby 4 (e g gl (LS
093039y st b (Gipd g () GGES S (pinen
B> gl (V) s gpgy LA 5 o9l
» ols ol 5l S (Thymus daenensis Celak)
9 @9l Coerl & a2y L (TV) 23l (6306 oy
LS 655 ol S g bis ¢ b> gl olS 5y
39l s g slagshy) | oolinel Adbi e (65902
bis powye slagbyy SIS ) dpuld cblis o dex
Jo » ladbte 5 (o b ple alS shaigs
opld balpd )3 ()85 5)gld (1)) Mdbise S
e gl (2lS slaplil o byl Silwopdd gly 99y
Wiy ol 5 (VYN ) cawl Yok jlaw ol
sl (—\W?OC slod) mlo &l jo olS calisee (sla yicu
Oldlles b3, cpl o (YY) 358 00 (5SS SV b o
We b Ll iall & ag LS cwl adb gl
2 B el g sk Sdngd g (Spbe lacylls
2 6P b (IS ploj Do ol sl slaled
Shy el a3l Sl (YY) 3)lx ,h Slees; i
Sl Gt &S Gl dyulyd cbiles Calisie (sla gy S e
e 5l glagbre ul by 255 o &0 slocx
Gloge 3 & bl jl g (V&) cunl 01 sl
3 gy 0 il gb o odlitul akiste dlge I (6]
(YOXA) 38 ) 1, ols _sbslis i Slgo ol 51 plaS
SN 8 lalS Sigdnid 5 Sidsige Sk
Sl ki ey glacdl yulp cble (YY)
@l LS5 5l a7 398 plol cuidse b Ml s
clinl gle Ol )3 6)9abse ploj > lBl g9 (S


http://dx.doi.org/10.29252/jcb.10.28.155
https://jcb.sanru.ac.ir/article-1-809-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jcb.10.28.155 |

\g b3 gl olS ,h S5l g ady slapadls p (LS wudlp)s dpld 605 slaby; dulis

(ool Sig) AT+ WS oilpw S 03 (ool S9)
5l Jobro b pgd 09,5 5 [3)L ;Y90 /¥ 5 Jgyuals
(ool (339) 70+ )8k (ool (G59) 7.0-] PVS3
88 Sl eyl balyd 53 baes slod 53 [(Jg S
s Jize YL o gl S 4 65l ) e oyl
SIS celo Y Gae 4 ple &l GSb o e
AW
23 CulS g igd

Celw Y Gis 4 (alS sladaes 28,5 1,8 51
b iged g9l slalgml S 48 093 sl b @le ol
A5 Js F2C° dgus slod b )5 Ol plas p3 (y9abge
Moo WV (s9l) 093 Jsloxe )l (i 093 5l g byl
Suasld @ pSojlul 5wy lp )k was (580
w2dls Job) (Job 5 (il 2oy 5 o pw) il
S8l a3 VO (glod b yg5lgSSl olSwd )3 (dzady) 5
WS 6 gy Ve e &
5 plgl diges Yo b LSS e g LSS aw b s e
e Sl ) joy Ve Do 4 g gy pp baydy (Sidlex
2 09)'19 J..s.))f Cod o 0d) 4.:‘9> Lsth)-\.i Sl 9 e
Loy Sbyasld dedle g dady; Job (Sle

Y. PR Vo
i h A padll oy il Cepw ¢ Siale
(IY) B85 awlxe yj
Gp =% (1) e,
).) D.)jddl?? ):Xe .}IA&; :Nl ;D.)} 43]9? )9.)._1 .)]J.xg &94).7}46 :GP
oy S olass N o_blas o

D)

GR =300 (V) dat,
P‘n uu)Lo.w iy )5) slass :Di <ud)l.o.w 3 0d)

VI = SL x GP (¥) abas,
Loy GP aoalS Jsb xSile SL s agiy asls VI
el Gl

bl Julodi g g 50

36T 39y 9 VY aseus SPSS ljbla 5 b aodly LT

A5 pbul (One-way ANOVA) sl S uibylg
om Loy ke dawlie clp S eSS 905
P G sre paw s 4 p< /o0 b ki (slrog,S
Excel ;380 py 5l oolatwl b baylages puy s 48,5 Lo

slag cod slayly ) aoalS g dpdile crady, Job

PVS3 (6,54l Jgloxo 93 2 (slys (B-V) (sl algus
9 L (D-V) Gladed—(gloshad jlas b anglie > PVS2 4
Eolis ool blod I (PVS2 5 PVS3) 6yl oo
SlaicidgusS o (P +/40) 2 Gl gyl gme
4 200 PVS2 4 PVS3 (oSl Jglomo 93 50 gl 2 (E-V)
oo dratsy Jgb (I5 1-0) b ine 288
Joiz) 18 wals 4 Cons Hh 4 jadls 5 owlS b

gl Oiar dly oy @ @oloxl Joloo I S1)lad
sblie 5l gy cnl il Cop g Sgp (1Y) 2950
Sy pens SBSSS o @ o & canl ]
Casl 03,5 Jao LS o5 gD G Vs (o)haSS
@ e pld Lulid )3 (g)leSS sy oy el 5 ()
loaisS lisee sladigal (5l sl oo ]
allae > cplply ccwlond (BL las (2 )ee )3 alLS
~slolal g (gladadmdgunS 2l 3 SUSS By, 90yl
cblis Sge 5 WLlS By (Byme yobite & (gladed
48)5 58 awlie 5 (owyp 390 (2B (gl pedp))

) Wy, 9 39

S35 ) b5 oyagl olS San 5 SIS, (cla iy
e CoplSgnn Jolore b g M 4w ladel b L
b JolS johay s 5 (Sohets addy o e 4 /o /0
sBiulojl 5 ond Sgheds claydy ind gt Hatie
pae) sals :olaeg, S 4 laoly oKl alS (g5e)g b
09,5 45 Xad el (dlazsl 5 (Slesl gy Jloe!
9 Sladed—cslojhad slaog S j 4 395 g 4 (ool
A5 s gl & gua
(Sl sl a3 slazl b,

b 2> obagl obS (slaydy (slaid=loslad slax]
Dl By (V7) 3 plodl alSl g (L (g I ool
3 3Kl a5 o¥0cled (> aiBaY e 4 (sl
Moo o7 58k g NVsa ¥ JoyudlS (55l (655k Jglone
Py NAD i 09)S 9 4 baydy delsl > i8S I3
Jsloee b cuip lazee (slod )3 9 addy Ve ko 4y 095
ol (el 539) 7N0] (PVS2) Y (alS yad (gldins
% Yo ulSgilgw Jue (63 (02 F39) N0 JsSlS
oo 9 [5,8Le Yoo WY g JopudlS (o2l (S9)
(ool 539) 70-1PVS3) ¥ (ol (b gladed
D 5> wiad Sl [JspeslS (ol (35) B+70 458
Voo Lol oyl jlose Ve oyl wul ) SLL said
09 PVS3 5 PVS2 (oSl sloJsbros] sy e
o 4y madilne yobo 4 0Ll 3 5 <85 )L YMI Jbggl S
L () mle ol by csls Y
(SIS Sl s,

Lol u*‘“?i ol slayly (gladpi—dlguS slezdl
Jobe )3 Ll laydy (F) wi plosl S (29 ) oslatul
Sl oz iy wep Vg L Vse o) Lyl
@ byl e g 485 )3 (b abjeSuny b S
SIS Jole 09 (JguS S5 polate
P odd jeae ladl us jgdbse Yao o) e -
Jslre 3 e ol & Jml g oSl 5 G Sl
Noo 17 580 g NVso ¥ Jg el (g5l gy 6350
sl w88 L8 ol Sl a0 YO gl o
Jole b gl 09)5 £545 mudi 09)5 93 4 0l dlgunS
70 (JsS5 ol (el S3) V0] PVS2 (6,

1- Germination Percent

2- Germination rate

3- Vigor Index
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Table 1. The longitudinal indices of Thymus daenensis after recovering of V|tr|f|ed seeds
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Figure 1 Comparison of Thymus daenensis Iength after cryopreservation : (a) control, (b) Droplet-vitrification with
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Figure 2. Vigor index and germination rate of Thymus daenensis seeds after cryopreservation. Different letters
indicate significant different.(values: mean of three repetitions + SE, p <0.05).

S o) PVS3 (slacipislo b yloss ol

sl 2l Calises (slo iy Jl g (20 criegl sl 35 Al Y U

(o) PVS2 dasii—dlgumsS jlosi (3) PVS3 slasini—dlgunS jloss () PVS2 (ladii slolad
Figure 3. Germination of Thymus daenensis seeds after different cryopreservation methods: (a) control, (b) Droplet-
vitrification with PVS3, (c) Droplet-vitrification with PVS2, (e) Encapsulation-vitrification with PVS3, (f)
Encapsulation-vitrification with PVS2.


http://dx.doi.org/10.29252/jcb.10.28.155
https://jcb.sanru.ac.ir/article-1-809-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jcb.10.28.155 |

AN

dwgp AV ) a8 @ byie 600l Bl bl O (elgime
b s ob sl cud I 0 Sleoss) gu,u a
boce 13 mhe (53938 o3le S lgie 4 5L a8 ol
O 2 oMb Sl 4 Cuoglie Dbl jelaie a4 Hled i
Ably e (i .\;I;iu.f b dlw Jedllygiwn Jlos!
4 PVS3 Joowo (6,81 )8 Gislejl ol 55 (YA) il
YL cbale #8ls 5o bl o 58l obj Hlade demg Juo
oles e Jobre (lyie 4 PVS3 Jole 5 )0
4 2959 sl |y Ll g ooy Lials' 1) adiges Ll (gl
Lie LY MT (JJ“'J .))]9 )1 9 J.».:SL;o o3lel é’l.o U)I
) Bl sl Sl 515 b el
2 Bjles Gl 3 j)Le YL glackile 352y imen
oy i wlo il 5l zas jl Lm AL A, Ll
9 U_:Lo).w c.~o9l$u JJ.); uLu (YO) %99 (;’) Caws] 05
Sbles bug gl ) (LS wodh p)f Sleows;
g0 Wl mlo il 4y 2959 5 iy 5,8l lale
Ot Dyg0 (sl ol )l oS ol Lyl ddllles gl
b 5 axsbls Jbo wvats, Jib slopasls Jols
d)ﬁf\sl J9l;>u: 51 oalaol b u.?)'a\jly sl yasli g axolS
03,5 Jos yigs PVS2 (¢, Joloe b auslis > PVS3
xSl oo b gladed —glojlad Jloi (izmen
Oyl syl )RS5 3 Cute Pl oy l)ls PVS3
2 58k gYL dop il edlatel 45 sy o el g obd
@ Cas ol jiln Cuddge Jalo PVS3 )80l Jolon
cladbre  jhgy oyl A.wl) PVS2 (5,5l Jole
5 cwlie (89 PVS3 (£l Jglore b (glaind —(slo kb
Odagl obS slayhy ©de (SVsb (s &S Ll yiedas

‘j.lb)-\g 9 ’&M&"

JWS 0595 sgine 5 Jlo Colax ol lials o8l ]
ol 1y )l Sl

WAY linsj VA o)l [amd Sl /,ely; ool oMol ackiingsy

CGya8 esls & AS jasuie 00 gadlas

gy Ve &bBoyw  SYeb Gl a4 &S oyl
2 ool ) sl gyes Wiledd (o)haSSs o5 ol
iy (e oS wlod,S S LS & Cunls
SYsb was gly oS Ble a4y Ve gl Sis
sl2y93 ) (S5 5 SISl 4 e Canl (10
S92 an oed (M) 25 GYsb (s Sl
S ol ooyl ol 655 ez S 4k (el
oo o Jlo Yo b YF Cbe w oS Slaydy & wd ool
G o ¥ gy (lgire ¢ 01,8 e asyd -V
3)S ol daya B (slodyd (6510a50 b duwlio 43 Xdg 00
SBLIsLL(VY) 3¢ o Lot i sl aus o> A cugboy g
oy @y (355 3y &5 200 ()15 (V) olilSen 4
Gy S5 o (Senna siamea) plus bl oLS
9 & P05 2w P9y IS slar Cal 35ml3 slesdl S
L stz s o ool B £5 sloyly Cipan
Gy 0aS5 (VEXF) din O o5 oo 5 VU il
S Gloj b3yl b slexdl b9y 4 lawly 3> 9 (S5l 98
ORI 4 Slgi o 39 Lads Cull a3 wle Ol zolaw
(Sl Jol g5 Gy (1Y) ka5 a8 oy yor b
vy 3 U ad caw alS slaydy (60 sy dilisee
Suil agjn b ool clbdisS Lis gy splp cllis
Salp b3 1y ek o8y o 3l Gl g 20,5 eslitl
g SleMbl Lol (YY) ol jials” (o8 i oline 4 2yl yd
ly opwld gy ekl 3y90 3 (oS slawy
Ao oy 3 ey g 29)h U b (eSS
s 45 55 gle S V) 3 gy Sl
Sl p3 ead abS S 4 (xS Jglome £ g 50K
Ml fge byl A3y 9 (55wl slayiall p 2yl
5 Loy 4 Cuosliio a5 wizily bl Ko 5 i (YY)
los Sl oslitnl b plgie ) (BUS wadly )5 (Slooss;
51 4 359 3 e s olsie & 535l VL ke |
S s & cul ois G55 (V) o Ll abe

&l

1. Aryakia, E., H. Ramazani, H. Ghafoori, A. Dolatyari, M.R. Naghavi and S.A. Shahzadeh Fazéli.

® X oW

2012.The effect of cryopreservation on germination and growth indices of some orthodox seeds.
Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, 19: 218-230.
Arzani, A. 2004. Breeding Field Crops (Authored by: Sleper & Poehlman). 3th edition,Isfahan
University of Technology Publication, 630 pp (In Persian).

Block, W. 2003. Water status and thermal analysis of alginate beads used in cryopreservation of plant
germplasm. Cryobiology, 47: 59-72. o ) ) ) ) -
Brodelius, P., L. Linse and K. Nilsson. 1982. Viability and biosynthetic capacity of immobilized plant
cells. In Fujiwara A (Ed) plant tissue culture 1982. Proc 5th int. Cong of plant tissue and cell culture
Maruzen. Tokyo 371 pp. o o
Buitink, J. and O. Leprince. 2008. Intracellular glasses and seed survival in the dry state. Physiologie
moléculaire des semences, 331(10): 788-95.

Chang, Y. and B.M. Reed. 2000. Extended alternating-temperatur cold acclimation and culture
duration improve pear shoot cryopreservation. Cryobiology, 40: 311-322.

Chang, Y. and B.M. Reed. 2001. Preculture Conditions Influence Cold Hardiness and Regrowth of
Pyrus cordata Shoot Tips after Cryopreservation. HortScience, 36(7): 1329-1333.

De Castro Lima, D., A. Sandro Dutra, F. Moura Pontes and F.T. Coelho Bezerra. 2014. Storage of
sunflower seeds. Revista Ciéncia Agronémica, 45(2): 361-369.


http://dx.doi.org/10.29252/jcb.10.28.155
https://jcb.sanru.ac.ir/article-1-809-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jcb.10.28.155 |

V5o

9.

10.
11.
12.

13.
14.

15.

16.
17.
18.

19.

20.
21.
22,
23.

24,
25.
26.
27.

28.
29.

30.
31.
32.
33.
34,
35.

36.
37.

2 (gl oS )l (il 5 By slaadls (LS e )T 2l (£S5 sl dmslio

Engelmann, F. 1997. Importance of desiccation for the cryopreservation of recalcitrant seed and
vegetatively propagated species. Plant Genetics Resources Newsletter, 112: 9-18.

Engelmann, F. 2004. Plant cryopreservation: Progress and prospects. In Vitro Cellular &
Developmental Biology-Plant, 40: 427-433. ) )
Fang, J.Y., A. Wetten and P. Hadiey. 2004. Cryopreservation of cocoa (Theobroma cacao L.) somatic
embrgos_for long-term germplasm storage. Plant Science, 166: 669-675. )
Ghorbani, A.F. Zarinkamar and A. Fallah. 2009. The Effect of Cold Stress on the Morphologic and
Phy?llolgglc Cr;aracters of Two Rice Varieties in Seedling Stage. Journal of Crop Breeding, 1?3): 50-
66. (In Persian

Kandil, A.A., A.E. Sharief and E.S.E. Nassar. 2012. Response of some rice (Oryza sativa L.) cultivars
to germination under salinity stress. International Journal of Agriculture Sciences, 4: 272-277.
Kuleshova, L.L., D.R. Mac Farlane, AO. Trounson and JM. Shaw. 1999. Sugars exert a major

influence on the vitrification properties of ethylene glycol-based solutions and have low toxicity to

embryos and oocytes. Cryobiology, 38(2): 119-130. )

Lambardi, M., C. Benelli and A. Decarlo. 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.

Li, D.Z. and H.W. Pritchard. 2009. The science and economics of ex situ plant conservation. Trends in

Plant Sciences, 14: 614-621.

Maselli, F., M.A. Gilabert and C. Conese. 1998. Integration of high and low resolution NDVI data for

monitoring vegetation in Mediterranean environments. Remote Sensing of Environment, 63: 208-218.

Matsumoto, T., A. Sakai, C. Takahashi and K. Yamada. 1995a. Cryopreservation of in vitro-grown

meristems of wasabi (Wasabia japonica) by encapsulation-vitrification method. CryoLetters, 16: 189-

196.

Nadarajan, J., H.J. Staines, E.E. Benson, M. Mansor, B. Krishnapillay and K. Harding. 2006.

Optimization of ch/oPreservatlon for Sterculia cordata Blume. zygotic embryo using Taguchi

experiments. Journal of Tropical Forest Science, 18: 166-172.

Ozden-Tokatli, Y., E.A. Ozudogru, F. Gumusel and M. Lambardi. 2007. Cryopreservation of Pistacia

spp. seeds by dehydration and one-stepfreezing. CryoLetters, 28(2): 83-94.

Pennycooke, J.C. and L.E. Towill. 2000.Cryopreservation of shoot tips from in vitro plantsof sweet

potato [Ipomoea batatas (L.) Lam.] by vitrification. Plant Cell Reports, 19: 733-737. ]

Popov, A.S., E.V. Popova, T.V. Nikishina and O.N. Vysotskaya. 2006. Cryobank of plant genetic

resources in Russian Academy of Sciences. International Journal of Refrigeration, 29: 403-410.

Rajasekharan, P.E. 2006. Prospects of new cryopreservation techniques for conservation oftropical

horticultural species. Paper presented at the 1CAR Short Course on In Vitro Conservation and

gryopr%servation—New Options to Conserve Horticultural Genetic Resources, Banglore, India. 21-30
eptember.

Rao, N.K. 2004. Plant Genetic Resources: Advancing conservation and use through biotechnology.

African Journal of Biotechnology, 3: 136-145.

Reed, B.M. and X. Yu. 1995. Cryopreservation of in vitro-grown gooseberry and current meristems

Cryo-Letters, 16: 131-136.

Sakai, A. and F. Engelmann. 2007. Vitrification, encapsulation-vitrification and dropletvitrification: a

review. Cryoletters, 28(3): 151-172.

Sardari, M., M. Talebi and A. Ghaedi. 2007. Final Report of Phase 2 from Plan of the Collection,

Identification, Classification and Herbariums Formation. Research Center of Chaharmahal &

Bakhtiari. (In Persian)

Sarkar, D. and P.S. Naik. 1998. Cryopreservation of shoot tips of tetraploid potato (Solanum

tuberosum L.) clones by vitrification. Annals of Botany, 82: 455-461.

Sershen, B. Varghese, N.W. Pammenter and P. Berjak. 2012. Cryo-tolerance of zygotic embryos from

recalcitrant seeds in relation to oxidative stress-A case study on two amaryllid species. Journal of

Plant Physiology, 169: 999-1011.

Sharifi, P. 2012. Evaluation of cold tolerance of coleoptile growth in some of rice cultivars at

germination stage. Journal of Crop Breeding, 4(9): 108-121. (In Persian)

Stanwood, P.C. and L.N. Bass. 1981. Seed germplasm preservation using liquid nitrogen. Seed

Science and Technolog%/, 9:423-437.

Stanwood, P.C. 1987. Survival of sesame seeds at the temperature (-196 °C) of liquid nitrogen. Crop

Science, 27: 327-331.

Sun, W.Q., T.C. Irving and A.C. Leopold. 1994. The role of sugar, vitrification and membrane phase

transition in seed desiccation tolerance. Physiology Plant, 90: 621-688.

Tao, D. and P.H. Li. 1986. Classification of plant cell cryoprotectants. Journal of Theoretical Biology,

123:305-310.

Walters C., G.M. Volk, L.E. Towill and P.H.L. Forsline. 2009. Survival of cryogenically-stored

dormant apple buds: a 20 year assessment. Paper presented at the 1* International Symposium on
Cryopreservation in Horticultural Species, Leuven, Belgium, 5-9 April 2009.

Withers, L.A. 1985. Cryopreservation of cultured plant cells and protoplast. In: Karta, K.K. (ed).
Cryopreservation of plant cells and organs. Florida, CRC Press Inc.

Wolf, J. and G. Bryant. 1999. Freezing Drying and/or vitrification of membrane-solute-water systems.
Cryobiology, 39: 103-1209.


http://dx.doi.org/10.29252/jcb.10.28.155
https://jcb.sanru.ac.ir/article-1-809-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jcb.10.28.155 |

Journal of Crop Breeding Vol. 10, NO 28, WINTEr 2019 ... ...uniiii ittt e 161

Comparison of the Different Plant Germplast Cryopreservation Methods on
Growth and Germination Indices of Thyme (Thymus Daenensis)

Elaheh Abdullahnejad', Vahid Pozesh? and Saeid Zavareh®

1 and 3- M.Sc. Student and Associated Professor Faculty of Biology and Research Institute of Life Sciences,
Damghan University
2- Assistant Professor, Faculty of Biology and Research Institute of Life Sciences, Damghan University,
(Corresponding author: poozesh@du.ac.ir)
Received: August 1, 2017 Accepted: May 30, 2018

Abstract

Increasing rate of extinction of valuable plant species such as Thymus daenensis Celak due
to various biological and non-biological factors requires an overview of conservation and
preservation methods. In this regard, cryopreservation techniques are one of the most important
methods for preservation of seeds in non-habitat conditions. In the present study, the effects of
different plant vitrification solutions (PVS2 and PVS3) were evaluated using two methods of
vitrification (encapsulation-vitrification and droplet-vitrification) on the longitudinal and
germination indices of T. daenensis seeds. Results showed that the highest viability rate (98%)
and seed vigor index (26) was obtained after droplet-vitrification method using PVS3 (p <0.05).
Also, the lowest seedlings height was observed in encapsulation-vitrification method using
PVS2 317/33 mm; p <0.05). Therefore, droplet-vitrification method using PVS3 is more
favorable for the long-term preservation of T. daenensis seeds.
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