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Table 1. Name and seed geographical characteristics, Purity, moisture content, thousand weights of three

populations Thymus daenensis

. s slase s, Pr Jsb oy oy @lsyl3 o5
o e () kil kil Cash, el 05
Origin . Latitude . . o Purity 1000 seeds
Code Elevation (m) Longitude Moisture' % Weight (g)
1110 ol 1830 33°15' 00" 48° 30' 00" 0 100 0.28
Lorestan
13611 SF . 2407 33°06' 24" 49°52' 00" 8.5 84 0.25
Markazi
18209 olse 2500 - - 0 88 0.04
Esfahan
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Table 2. Analysis of variance of seed priming technique on the seed emergence characteristics of

three populations Thymus daenensis

i i axyd S8 Soyd azade, Jsb Lo F03 SE s oole wo
e ol O O el azals Ne azalS azalS Sas
SOV df Speed of Percentage RS Seedling yigor Fre_sh D_ry Dry
emergence emergence length index Weight weight matter%
P e 2 460.24**  12460.44** 1.76* 1119.78** 4258.51** 214155** 173.52** 341.11**
Population (P)
Treatment (T) T jLe.s 6 13.91** 444 .87** 0.52 81.14* 229.95** 3233.01* 52.67*  247.86**
PxT 12 9.19* 262.52* 0.76*  103.66** 95.30* 2359.63* 48.60*  308.19**
Error bl sl 41 4.44 113.78 0.40 37.03 41.84 1159.68 18.31 8.63
CVA is gy 25.11 19.00 16.64 13.71 24.45 42.15 39.56 23.65

M girepd g oo, ) 50 Jlaisl mhaw (o Jlo sre i g NS 4 *F X
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Table 3. Effect of priming treatments seedling Emergence percentage and speed of emergence three
populations of Thymus daenensis.

roalp el Oy 25 O a8 o
Treatments Emergence percentage Speed of emergence
1110 13611 18209 Mean 1110 13611 18209 Mean
o) SF Ol OeSbs Ot SF Olese! Ooebe
Control 80.00b 12.00c 70.67a 54.22b 14.02 a 1.23¢ 9.01a 8.09b
Hydro 82.67b 37.33a 56.00c 58.67ab 1533 a 4.81a 8.29a 9.48 a
PEG6 61.33d 38.67a 58.67c 52.89b 10.25b 5.86a 7.48b 7.86b
PEG9 88.00a 3867a 6267b 63.1la 15.39a 4.67 a 7.33b 9.13a
Zeolite 82.67b 40.00a 77.33a 66.67a 1519 a 5.68 a 9.36 a 10.08 a
Aux250 74.67c 20.00b 56.00c 50.22b 12.95b 2.37b 7.70b 7.68b
Aux500 62.67d 16.00c 62.67b 47.11c 9.06 b 2.07b 8.18 a 6.44 b
Sz JS 5 Sile 76.00 28.95 63.43 13.17 3.81 8.19

wliss (S 0gal Ghaya weys ) Jlaiol s 1 o sine BB pshe s gt 50 alie b By >
Dissimilar letters in each column mean significant difference at the 5% level using Tukey method
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Table 4. Effect of priming treatments on seedling length and root/shoot length ratio in three populations of
Thymus daenensis.

rln ol (o gile) azalS Jobo azaile @ azads) Job S
Treatments Seedling length (cm) Root shoot length ratio
1110 13611 18209 Mean 1110 13611 18209 Mean
ol SF okl Ol Ol SF okl oSl
Control 57.77 a 30.51b 46.35 a 44.88 a 126a 087d 135b 1.16b
Hydro 52.36 ab 42.65 a 48.37 a 47.79 a 1.17b 130a 158a 135a
PEG6 51.63 ab 4540 a 35.75b 44.26 a 1.05¢ 129a 1.12c¢ 1.16b
PEG9 56.57 a 42.16 a 38.97b 4590 a 1.15b 134a 121c 1.24b
Zeolite 59.07 a 35.84 b 46.43 a 47.12 a 1.04c 119b 138b 1.20b
Aux250 46.47 b 30.06 b 43.00 ab 39.84 b 1.14b 1.09¢ 132b 1.18b
Aux500 43.47b 41.31a 38.07 b 40.95 b 126a 0.91d 1.18c 1.12b
Comazr 5 (eSiles 52.48 38.28 42.42 1.15 1.14 1.31

iliss (S5 Ogesl Gtaya w0y ) Jliol mhas 1 I gie BB pshe s 5 8 40 alie i B>
Dissimilar letters in each column mean significant difference at the 5% level using Tukey method
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Table 5. Effect of priming treatments on seedling fresh and dry weight in three populations of Thymus

daenensis.
roilp pb (a2:2L5Tp S Jee) a5 5 39 (4221 51p S o) azalS S22 (55

Treatments Seedling fresh weight Seedling dry weight

1110 13611 18209 Mean 1110 13611 18209 Mean

ot SF ol oeSile ol S Oleae! OBl
Control 161.33 a 25.67d 65.00cd 84.00b 18.00a 2.00c 7.33b 9.11b
Hydro 140.90 b 60.67 b 106.57a 102.71a 16.67a 7.33b 12.00a 12.00a
PEG6 103.00d 93.00 a 51.33d 82.44 b 10.33b 11.97a 4.67c 8.99b
PEG9 125,67 ¢ 62.67b 72.67c 87.00b 1567a 5.67bc 6.00bc 9.11b
Zeolite 148.00b  78.33ab 70.00 ¢ 98.78 a 1467a 10.67a 867b 11.33a
Aux250 60.67 ¢ 19.33d 90.00 b 56.67 ¢ 533¢c 11.00a 8.00b 8.11b
Aux500 71.00e 33.00¢c 58.00 d 54.00 ¢ 6.33¢ 3.33¢ 4.67c 478 ¢
Comer IS 5:Ske 115,80 53.24 73.37 12.43 7.42 7.33

b e (S5 o505 Ggyar doy0 ) Jleil s 4o o ire YIS paghe 4y gt o 50 aliie yul g >
Dissimilar letters in each column mean significant difference at the 5% level using Tukey method
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bl I il 0g2g 4 azgi b L8 Olaw alice g didges Corez 40 e ¢lp 0e Oglae biwaes p lales
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Table 6. Effect of priming treatments on seedling vigor index and seedling dry matter in three
populations of Thymus daenensis.

ol el azalS 4ty ey azal S S oole woje

Treatments Seedling Vigor index Seedling Dry matter %

1110 13611 18209 Mean 1110 13611 18209 Mean

oty S Okl oeSole ot SS Ol OeSlee
Control 46.48 a 5.73b 32.80a 28.34a 11.05a 753¢c 11.78 a 10.12 ab
Hydro 43.10a 15.80a 27.14b 28.68a 10.81a 1299a 11.05a 11.62a
PEG6 31.50b 1791a 2153b 2368b 9.89ab 10.77b 9.73b 10.13 ab
PEG9 4992a 1665a 24.67b  30.4la 12.33a 7.96¢ 8.38b 9.56 b
Zeolite 4867a 1490a 36.00a 33.19a 9.75ab 14.74a 1250a 12.33 a
Aux250 35.26b 5.55b 24.72b  21.84b 8.51hb 16.79 a 8.85hb 11.38a
Aux500 27.12¢ 6.45b 23.59b  19.06b 8.94b 10.76 b 7.80b 9.17b
Corexr 5 Sl 40.31 11.86 27.21 10.18 11.65 10.01

b ce (S5 G305l Ggyar doyo ) Jleiml s 4o o ixe IS paghe 4y (gt 2 )0 dliie yuf g >
Dissimilar letters in each column mean significant difference at the 5% level using Tukey method

Y¥s



1vaAa /rb}w O)Lo.-':a /p.».o.‘b JLw /Q‘).J )J) uLO.».O?u 59 ‘09,15

wazalS 4 g Gag,y (2b)l

sl b GBgd g (SES Lh ) 2 (CedsSs)9)
s Lot ol 45 wdls las mls g ead il
ssbomen 5 Sl Gl W SaS 5 5 Ghe Gl
and Korengel,1997) wo 5 axals o jw Liol38l
(Pill

as ol plas bewaas Ho 2She alie oo
Corex ;0 S osle o) 5 azals iS5 5 (35
5 IV Glacarer 4 Cond L V)Y
S a8 ol las mls e St oleaob VAT R
& Sl pgyaee Jles Jl L azals Sas 5 505
wzady; Jsb Jlaie gk (o)l 0 el Cuss
Silybum Jbs )l ogls olS o azolS 4 axadle
b odalie i Jge,ee Swslp L Marianum
(Sedghi et al., 2010)

YO+ ST jled JIL Sis oole o )0 (3 5 i
bl oSle anglie @l b osslie ol (o (o
Ghlo vals Ly S L WY Casem aS ol olis
Sas oole w2 )d (St g SES 9§ Gj9 Sl
@ VO oSt led S L (655,50 TPV Comer o
D51l 90 51 Giew aalld a4y Cans a5 ol caslis ol o

Sl JUgeysn (BB 0
Gloaiss azai,, Job (Rl e SoopsSslasl
Sl (Rezaie et al, 2013) wis o5 5 SSos 0

‘5)‘.’)"{

el s co Ll 1 3 enl s Sl el b
Farajpour, etal., ) Kes g 55 7,8 Buiizs ;5 alie
5o i, L;LQ)LA—\-) e l) LQQT A odeline (2010)
Sl b glhsbegy Hdy (Sailemr Se S g SleS aSs
Ogrse ol &5 sl plas el o (g B0 Sy
sh Sl g Sl St n | 86 S

sl

Sigoslyy sl g, a5 ol lis 558 Busiow @l

(JSwlyBe 17 JoSoMS (sl b)) Sl gl 0594
~4 canlllas 9550 AigS 50 (Cudghy) Sislyy oS Lo
C s § A2 )d D o So5ele 58 Jlend S (lgie
S g 5 059 9 azelS b Gl gadies
o9y 99 S Flazg Lol Al Lbyll o azelS

Y'Yy

&,

S AP O LN P Ut | B PR R R
Blie il S5z 4 azg b ad ssalie JRLLISe

Sglaie biaras 10 bles Ol 31 Siay] )0 Comex
2 Siler S GRlEl p Semlpgenl 2565 0p
Dgr o Sre (00 Coaraz) (635 50 VYAV Cire
Pilletal.,) o,Ken g Jo Slidss mls b mls o
3% 655 5lez 69y Gz 4o [ il ciillas (1995
2o )0 il crge jland cpl a5 wis,ST )55 Sgnd
Slrl 55 2 (i )0 e Siailer Co iy g
Cae o g 2 yS Sgate e SIS SI L by mln
(Gheraghi et al., 2012) o.i axals as 5 Sjale>
(2018) lyfSon 5 s pmile 5 w5 Ko G o
syl Gl sl Fhy » Smln Gbjles S
@l oS (e e (Sp el
Tanacetum parthenium (willd.) schultz-a4.b
xS (nl 4 (Fotas 5 srb IS Ll 23 L BID)
250 0858 Py 00y Loy 5o 4 W,
Ko <15 5 oI S5OSO Simslpgons o
Fote bl plo 4 cad bbydy SLsb o (JSub
Sy, iz L (2019) Ken 5 oolpde oy
Sioalyy gonsl 5 (S 9w Kol JUgesyo2
@a)ld W55 90 slacarez L (g5, (eely )
Anthemis 4 Anthemis haussknechtii gl
3,5 45 Lo, 4l opl 4 pseudocotula Boiss
Slao GhlPl cage SUIES Sln Ghs) 99
gl 29l W55 90 Sloterer Gl 5 GAliew
RS
W Come 4l 23ll g azalS Job iSTas
kel Cawdty Selgiy g Siaoalpgyien Lo b s
3 Gy sl wals b gyl s gl 0929 ol L
Salsz 2oys YAIRD L a5 (655 0 VYV Cona
5 Sl gemsl slo)land 00,5 (AL eals g 5 il
Oyped ) )k s pald Sy s Saelng e
ol b cdesy gl o 5l il iol3dl (gl cine
Callss o sdes Dl crge Sialy sl
sl g @loyd SloS 5 sdgiae o Jeo la sl

Mercado and Fernandez, o5 o ,& slops !



VWA [pgas o lods [pzin Jlo 10y ) iy linios 5 pole o Sen g ool

G0y g Sl Sl S ple 5 (JoSo Bl ) Somaly g

g prme Cdglae g Sl 5l alewgins Ol Glocarer abies Sleogas 55, (Sulg))
Ol 5 5 ,0iS @l g b Sir Slidos dumge Oley 5o Kl hgy 90 ol 51 T. daenensis s
S8 b w5 S A 5SS °Li~i~‘..L°j’| R e R ISR I D i S L 1
20,5 oo A8 18 solatl o540

&lw

Abdul-baki, A.A. and Anderson J.D. 1973. Vigor determination in soybean seed by multiplication.
Crop Science, 3: 630-633. (Journal)

Alizadeh, M.A., Sajjadi Jaghargh, S.S., Seyed Sharifi, R., Calagari, M. and Sedghi, M. 2019. Effect of
seed priming and moist chilling on emergence traits of six populations (Anthemis haussknechtii and
Anthemis pseudocotula Boiss.) in greenhouse condition, Journal of Medicinal Plants andBy-
products (JMPB), publishing in spring of 2019. (Journal)

Alizadeh, M.A. and M. Nasiri. 2012. The feature of seed technology within phasing on natural
resource plants. Seed and Plant Certification Research Institute (SPCRI) 192pp. (Report)

Ansari, O., Choghazardi, H.R., Sharifzadeh, F. and Nazarli, H. 2012. Seed reserve utilization and
seeding growth of treatef seeds of mountain rye (Secale mountanum) as affected by drought stress.
Cercetari Agronomice in Moldova 2, 150, 43-48. (Journal)

Bewley, J.D. 1997.Seed germination and dormancy. The Plant cell, 9 1055-1066. (Journal)

Falahhosseini, L. Alizadeh, M.A. and Vazan, V. 2017. Priming Effect of on the Enhancement of
Germination Traits in Aged Seeds of Chamomile (Matricaria chamomilla L.) Seeds Preserved in
Medium and Long-term Storage. Journal of Medicinal Plants and By-products, 1: 1-9. (Journal)

Farajpour, M., Ebrahimi, M., Maddah Arefi, H., Amiri, R. and Ebrahimi, M. 2010. Evaluation of
effect on different treatment in breaking dormancy and induce germination of seed Achilla.
Proceed. Sci.Conf. Med. Develop. Iran. Feb. 28 — 1 Mar. 2010. Tehran. Iran. p189. (Conference)

Ghaffari, M. 2014. Effect of osmopriming on germination and yield components of safflower. Ms
Thesis , In Agricultural Engineering, Azad University of Damghan. (Thesis)

Gheraghi, F., Mahmoodi, S., Jami, M. and Parsa, S. 2012. Seed germination and growth improvement
in heracleum persicum Dest. By osmopriming. Journal of Herbal Drugs, 2(4): 229-238. (Journal)

Jamzad, Z. 2009. Thymes and savory of Iran, part two, research Institute range land and forestry,
Tehran, 119. Pp 23-25 (In Persian)(Book)

Khan, A.A. 1992. Preplant physiological seed conditioning, Horticultural Reviews 14(ed. J. Janick),
John Wiley and sons, NY, PP.131 — 181. (Book)

Lekh, R. and Khairwal, 1.S. 1993. Evaluation of pearl millet hybrids and their parents for germ
inability and field” emergence. Indian Journal of Plant Physiology, 2: 125-127. (Journal)

Lee, S.S., Kim, J.H., Hong, S.B., Yuu, S.H. and Parkm, E.H. 1998. Effect of humidification and
hardening treatment on seed germination of rice. Korean Journal Crop Science, 43,157-160.
(Journal)

Maguire, J.D. 1962. Speed of germination aid in selection and seedling vigor evaluation .Crop
Science, 2:176-77. (Journal)

Merocado, O.F. and Fernandez, P.G. 2004. Solid matrix priming of soybean seeds. Philippine Journal
of Crop Science, 27(2): 27-35. (Journal)

Michel, B.E. and Kaufmann, M.R. 1973.The osmotic potential of polyethylengelychol 6000.Plant
Physiology, 51:914-916. (Journal)

Nickavar, B., Mojab, F. and Dolat-Abadi, R. 2004. Analysis of the essential oils of two Thymus
species From Iran. Good chemistry, 90(4) :609-677. (Journal)

Patade, V.Y., Maya, K. and Zakwanm, A. 2011. Seed priming mediated germination improvement and
tolerance to subsequent exposure to cold and salt stress in capsicum. Research Journal of Seed
Science, 4(3):125-136. (Journal)

Pill, W.G., Frett, J.J. and Williams, I.H. 1995. Matric priming of Kentucky blue grass and tall fescue
seeds bene fits seedling emergence. Horticultural Science, 32:10 61-1063. (Journal)

YA


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CDEQFjAC&url=http%3A%2F%2Fwww.areo.ir%2FHomePage.aspx%3FTabID%3D7732%26Site%3Ddouranportal%26Lang%3Den-US&ei=a41bU5HeIYHJtQbF3IGgBA&usg=AFQjCNHRmZ1WlC8lz6KgBWduf2rCor_lXQ

VWA fpgs o)lad fpzan Jlo /o) 5 Sligio g asle ezl a5 Glagy (b))

Pill, W.G. and Korengel, T.K. 1997. Seed priming advances the germination of Kentucky blue grass
(Poa pratensis L.). Turfgrass Management, 2, 27-43. (Journal)

Rezaie, E.E., Kaghighikhah, M., Ghorbani, S. and Kafi, M. 2013. Effect of seed priming on seed
germination properties of two medicinal species in the presence of salinity. Journal of Medicinal
Plants Research, 7(18): 1234-1238. (Journal)

Sedghi, M., Nemati, A., Amanpour-Balaneji, B. and Gholipouri, A. 2010b. Influence of different
priming material on germination and seedling Establisment of milk Thistle (Silybum marianum)
under Salinity stress. World Application Journal of Science. 11 (5): 604-609. (Journal)

Torabi Chafgiri, F., Alizadeh, M.A. and Nasiri, M. 2018. Effect of Priming treatment on seed
germination characteristics of aged seeds in some endemic populations of Chamomile (Tanacetum
parthenium (willd.) schultz-Bip) in natural and artificial condition, Iranian Journal of Seed Science
and Technology, 7(2): 31-44. (Journal)

Y¥a



Evaluation of seed

Evaluation of seed emergence and vigor of three population of Thymus
daenensis by different priming technique in greenhouse condition

MohammadAli Alizadeh" Nafiseh Hossieni Todashki®, Hamid Sobhanian®, GholamReza
Bakhshi Khaniki®, and AliAshraf Jafari?

Received: March 13, 2019 Accepted: June 24, 2019

Abstract

In order to study of seed emergence and seedling vigor of three populations of (Thymus daenensis), a
factorial experiment based on completely randomized design with three replications was conducted in
greenhouse of Research Institute of Forests and Rangeland, Tehran, Iran in 2015-2016. The levels of factor A
were: three populations of (Thymus daenensis) originated from Lorestan, Markazi and Isfahan province, Factor
B were: osmopriming (PEG 0.6 and 0.9 Mpa), hormonal priming (250 and 500 ppm of Auxin), Matrix priming
(Zeolite1%), hydropriming (distilled water) and control. The primed seeds were sown on pots and growing in
greenhouse. Seed emergence characteristics including of percentage and speed of emergence, root and shoot
length, vigor index, seedling fresh and dry weight were measured. The mean comparison three populations of
thymus showed that maximum emergence percentage and speed of emergence as (76%, 13.17/sprout/day) were
observed in population of 1110-Lorestan. The effect of treatments on the populations showed that The
maximum percentage of emergence and speed of emergence (88%, 15.39/ sprout/day), seedling length and vigor
index (57mm,50), were obtained with priming technique (PEG 0.9 Mpa) in the population of 1110-Lorestan.
Also percentage of emergence and speed of emergence (83%, 15/sprout/day) and seedling length, vigor index as
(59 mm, 49) of the population of 110-Lorestan were maximum with matrix priming (zeolite). Regarding to result
of this research work, it was proved that two priming technique including: Osmo-priming (Polyethylene glycol)
and Matrix priming (perlite) were effective method compare with other method. Therefore these two method are
recommending for domestication and optical establishment of medicinal plant.
Key words: Emergence; Priming; Thymus daenensis; Vigor
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