TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

(Tagetes erecta) ol 31 g ke J5 ,0d Sialr p S S5 5 Kinosl p gomsl i

Y&;W\W}‘M' ﬁ."?‘)J\w

55 e ol el 05,8 Lakal N

55 e o 8ls el 3 Al b2 S Joamdl £

m_rafiee Y44a@yahoo.com

somaye.esmaili@gmail.com

S s Sl e lasleg 36 s (TAQRLES BTECHA) (¢ jinr IS sl i3lpm sl mnls oLl 5k «
35 et o8l (55,5LaS easCiils 3 o3l 3 LSS YL dalas JelS Sk - b B s LS e 4 el
sl bl A 5= et Y o gl s 5k Sl 5 SL Y 5-A b o g s (S gl A |
Sipe 5wl Ol le 5 L am asle (el Co e el Aoy Slis il ool s ad Jlest PEGRL
3 Sl dons (Sielm S ol me b 4 DL b e 5l (i B A0 L sl Ol s B S I
Ol Vb oy o a0 S50l VY 5 A e feily 53 5 8l Sl S5alier Oles oKle 5 JoalS L 4 e ld
Lt et s 313 OLE Ll doys YEAY Mals 4 o o5 (6psbty b adalie Sb =Y il s isailer Co
03 3l Sl cp S 5 o A pasls 5 3kl S (S50l Ao i Jb = e 53 (S RS )
ol e s (S 15 Wlie 53 1y ke S ad e el Sialpgel (IS sk 4 el ety DL =Y ol

i e 1 S IS ol Godler gla S s e Sl

[ ET P POy (S P PESCISUM S Ve JUSI WS PP G-t TS JL WA LS V| IS VL <N VPR WL Y N U

Yy


mailto:m_rafiee_1999@yahoo.com
mailto:m_rafiee_1999@yahoo.com

TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

PRV

sl i (Maetal, Yoor) el Oler b Sl (ol 53 35750 a3 AS (US,] ihem) S her S
e b 3 olS pl ol plS el sl 4 Glate 5 K eT g 5 SSe ep JLSS oL (Tagetes erecta)
Olge a3 208 b 4 aS Sl sy b SLS 5 b pimman 55d e esliiad 55 olS S Olse 4 omen
Sl e w0 0f gls IS .(Vasudevan et al., 144v) 5.8 . )13 eslizal 5,50 Sl Sl (S i
JS e laelas ol o Gusl 2 im mesb GalaSs ) s S e Ol gmio alde 53 5 e Sl
ol A5 3 5 on ool § a0 5 Aty 355 SO IB 3 sk Sl 2l S5 S US4 Ldes
sy ssm 5 Oloys gl ste i A5 55,8 &K, (Delgado-Vargas et al., Yoo v) ol 550 (g da S5
CiS K Olps 4 i S cizs (Bosma et al., Yeor) ol ails Olal s ol e 5 tes sl
ghe 3 Ll 5 ol eslina Qs a0 65,5UES S8 5 S L3 Oa5l s Carsom cwS = g Sl
(Bosmaetal., v+ ¥) el ;b 5 s3lesls

SE3 e b s ol 0llS el (6555l OIS 5 GediS sgdees e alse o 5l 51 S o 5508
S 28 5 amealS W) Gaailer o 5l Al 5l e e S g e alpe by A5 L5 S sba s
ST U OYAY OLas 5 osans) Wl o sl @ sh) G55 51 A0 Glac s b agrlse Jole on 5 Sl
o303 2alS 1) Siailem dons 5 e 5 cpl | Al e s o3e Ll 5 55 Siaile gl sk SISL bele op tege
Sadie ol od s S ol Sl (el il 1S 51 e U | amalS Sl ol s s

3 edleay (OYVe (Ol 5 Ol )) 3ol J3aler uT Gl Lo eeiiens U (e uT Sy ccpl ple

Yy



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae
ol el il e s (S 5w Jeod Sl il 5 T Dk (B 3 e oS 05 Slalass
(PCC, y++v) 5l
b sleslaal ol Sialsr d ey Caglan Sl sla iy 31 SS Gl slaely Sleslaal L (S 30wy
3l 308 Gl en g Fae by ssdees S pbe 6 L (Sax 25l s 4 PEG-1 ) IS8 L]
(Hohl and Schopfer, 1441) w32 o ol Clor 45 oS Js350 055 L ailie
S Sl o sat b o S S e sl S e w Ot LS Sl ealinud 4 G eSS 5 gl s SIS
e SIS xS .(BOSMA Bt AL, Yoo¥) sl s LS A5 s S au ez 5 AL el eslizal 335 0L
03 7S b ar oplplo s ol SO0 Sy bl s pd o i Sl atal 5 00 jew IS (BT 8 G5l 4 e
5 5385 ikl s el Wly e Cdl W w4 Og,e 5 el dls Kasl 5 e eslitad ol Sldes s
S5 ps wals 53 ol l sdy cpl e sdle (Mlirshekart, YY) s, 2l 5 555LaS SN same 13 (655 ) jixud
(Corbineau et al., 144Y) wls sdis il sl & Comd 0581 3508 4§58 Sl 5 033405 Lo
L) 5 OAd e ooy (Sl Sl il b aS sl 0l a5 <3 oS, Murungu et al. (Y ¢ F) cliiss
Ao S el el sl 4 s i gl Sl Esl Sy (Kot s Cobe oo Ll il als aals
Sl ol S e ALS Jske o)lps 5815 s Wb JSUse 0 s 0 (PEG) JpSOoS Lol slad lons
(Eemmerich and Hardegree, 144+) wloslizl 5550 5o g3l Sladllas 53 O il J 28
Sb oS 3l L CHIES 5 e G 4 (S S aad bl 3 Jpame el gl a4l

PR i1 - 3 i i R A o D Ju‘ NGO SN VA PY - 54 Lo
s bl cpl (Arjenaki et al., Yovy) sl e e 3 O WS Ll s S el b 4wl

Y&



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

Lil i Cod amalS O0d e IS R (Galr sa ok Sl e Glles 1 e sk
A el Ve J SO AT b el sl (St 25 Ll 50 WSS (ke JS A, U155 s sllasl
TP Y

Oy Ssasl psel syl 36 s (Tagetes erecta) s i S 55k Sialer slajaxle obs)l sk o
S5oalS edSiils el 5 oSiylel ST L elas el Sl C;]ﬂ B s oSt o e JM'U,L‘}T (S
T e sk 03 sk Suelp 5L IY 5 A e e sl s (Sl 5 skl S |l 5 S e oKl
© i S sk s Jlesl (Michel and Kaufmann, 1ave) Jse 5 gb PEGT e v 5l estizal L 5L -A 5 -1
Oy B 5 0l piaed e T L ody s 5 ik 5 ab s il g o o3bel (glad gome 3 el YE ke
03 phie O L pines 5l e s ast Ve Cle a ISIL ppds iS5 3 bas S olejl Lo 55 a5l 055
V0 Cubis 5 penle @ Jad 4 Sl fos g n 50 CUiS LA S Ssde A alds ) Sl 4 Ao Bl IS s
bl g 5 C2S (60 5o 55 a3 5500 5500 5150 sae YO sl S <=l>.L}\ Slo B8 sy 513 5l e e il
A o3l S g o 3 3RSl amos Tr les b ssleed 53 5 olel B ssse sk b tlesl Ll s
soale e, (Camberato and Mccarty, 1444) Jiale dojs ols Sl L hd e gl axls
L (Ellis and Robert, YaA)) sals> ol baw e s (ISlam et al., Yov0) w0 La=ls (Vermaetal., Y. o)

L S sl 5 bailss 4

Yo



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

Ni

L;',uu\ﬁ-.w);:Txlﬂﬂ (V) bt
Ni
Sl e = N (1) e,
o 4y = (N ) damalf [ e iilae X5l e 33/ 100 () ala,
ENi Ti

f‘ijj) 53035 &l sy sl :Ni

&ujvﬁ)’lmjb;lm:ﬂ

oﬁjd\ﬁ)_}j\{‘}s.ﬁ\w:Nt

.mgwdﬂﬁﬁamgﬁﬂi{;\MNJ

D ps lg Blize Sl slaSSbe alie 5 w8 515 IUT 5,50 SAS il s b s SRl glaesls
s S s EXCI I3 6 5 L Lajls sad s plnil ds 33 0 Jlai| o ;s MSTATC

oy ml

Sl ey

2 P T isSan s P<o/n)) (Ko a oP</00) Sl 30 sls 0L (5) Jads) bty e
ssb 4 ol doss O el galS L () JS8) ssd e edalie &S jshiles A s pme Sialer Ao
A3 ol dulp 2l Yool ey o @ S3alm ST 5 -A Ll 5o oS5k 4 il el (5l e
oS 53 S L3S IS (\YAG) pdde Jlydy 5 mm A3l oo sl iy ol Gl s s o S i

A\l



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

4T by e Saler Ao S sk 4 il eSS RS ol (I L sl Loy e jaul o)l
5 (A3 WINT) L =Y ol bgse S3aler dons op i JL -t (S 25 53 5l 0L gl ) o i
jsdi,i;'-@u)w:ﬁ@p@\ﬁwj@#4.3.>ﬁ(.x.p)>£/\)J,é.~aﬁ(ﬂ.@Lﬁf‘_fjaj\ﬁwﬁdﬁé
Sl Eel Kawlp dd Lasiie 0SS, Demir et al. (Y+01) Clidss 5 o8 e 30l ds e
ol ol (St (a5 bl s ol sl Jbe 5 b gls amalS 2alS 5 S5 0l Ao s 5 s e
e

skl e p P ) ol afen 5 P<o/)) i i (P<o/o)) Kiasly =) dsdr w55 b
S 4 il S SIS D cbd el g.i..:,o..i\j.: calise th.ﬂ 33 aS sl plis @\:3 S s e
Bl g e St 55 s Skl S Aol b halS ) e i 4 =)Y A Coba 53 5 4Bl SEalS (gl s
S 4 Ol dr 5353 IOt Sl s by OF il 81l azsls LIS bl by O ol 2l w
T Oles Sde an 53 (23S dalt O se Aol s s sl Spbke bl 5,8 o0
=l ook Geoen (OYAO el Jlod) 5 (o) Ll S 12 (G500 o e so0nl Sl s ORI S aals,
Axdls oy 53 SRV SL=8 5 Gy 53 LAY Jho sla fenily 3 1y 5alsr S e o 2 =Y e 3 ol
a5 s dls ll s e 5d s Shee 5 A, Gl 5 m e sl s Siagl s slajles 51 eslinal
Lol ol o o JolS sk [l Snsl y slasless odlSs 4 S (Mohammadi, Y++4) el s a3
sl IS pos Lol ody s Sl S as el sdalie s sles Job s plendsn 5 (S5 sd Dl et

(Ghiyasi etal., Y++A) 552

Yv



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae
S8l Ol oSSl
o5y P )) Kl 86 cow Saaler Ol ke oS 5ls OLas =V Jsd) bl 4 Jader s
sode L Il b (Sast 5 Al e 4 s e 5 0 S 13 (P<e/ ) T Jlize 315 (P<ey/o)) Ko
ok S emalss zo 2 Ol e OF a3 oS A3 54y 5l s (Sdpbe glacdles s cely OF as Cis
S RS e (IBIL d e sl 0L s (Marchner, 1440) il tals 5ale o e Lilae 5 2l
oSl a8 SLls el s sd Sl hg oy plad Ll (US8) @il (18 el sl oY Ol Sl
4 b S3al Ol p xS a5 (5osb 4 sy OLis Jals L1y (g)ls pme OBVl 5 s DA e (8l {’)N sl
2y el by e S5aler Ol ke oot 5 LY
o 4
4:»'4.u&'uf.@‘J@M,&UL@JT&W;‘;&Jﬁcﬁwdﬁ%w‘d&h;wui«.@—\ dsdr 4 x5 L
5 (K2 sl OLEs 2alS (ol ime g 0 ) Ly a patls (it (25 mlaw (1530 sls OLES s il Ly
pled DL -t (S 55 55 aSosb 4 cdls (golsame 56 S5l Ak s 3 Lol Sl & oS gl JRlBL
Sl Sl a8 LaS 58 (5518 (WWAL) (hns iy (g g 4 Gastls (i) dald 4 o ol NIJTSPRE
LS o Al g ph e Glac 55 53 3l et 5 S b (S A (GOl Do 5 Aoy SN
aiy Gl Bl el ol wl oy B3 S 518 s sl sy Sliiss > Ghasemi Golazani et al. (v +4)

RPN

YA



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

7S 4o
Sl s laparle sl e DSOS il b Sl 5 S 5 S sl Ol Gl opl il
Sde 5 Al 1y S3aler a5 S8l G 5 Ao Slie SE 15 Al L il ol pme ) Sialse
Oead 35 eS Aald el 4 Cod oS ﬁlﬂ. osds 53 Al el lade J sl A0l 1 Ssaler sl s pY Ol
b s G il glapatle n sl BB b 4 =Y gmlau 53 Sialy o ol O 51 S Slaalie
has e 4 Smlpsanl IS 5b 4 s gs G3ailer 4 5B LY 5 oA (S 5 gbaled s 53 sl

Al oS Tl 5 s e S sk sl Ay 5 el Sl pled 3 o 4 pa oS 5 Ol

AR



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

Q\ﬂ\dc\))dbﬁﬁj}ie)jm‘ufjb\)}fd)ﬁj&ﬁj‘\r/\o ¢%)r.lﬁ.a‘-§lj\a)jc4w A

Sy-ve (V)¢

Yi-to:(\)o .L;)')ﬁhiSc_t.pj<ajl_od>.a.ﬁ; <=J\;§LgLAe>}3): ol 5ol o.-);b.rljj e

fﬁékﬁwgmﬁf“@B}QMJM;L&JWJJQJJAJ;Q_{J&JLJ}CASL}Q&J;‘“ﬂ/\f.¢6J~:M Al

AW ()AL S5l 5 Jhags . S o Coslie 5 el 4 b gl Loyl s

fd}g-g% U‘l‘m‘;\db)\ &Lé&}&ﬁ&jjjﬁﬁs Q‘JS\ AYAV o, T3 cu_c‘fjc ‘655 Y K3

0.

AN=80¥ () V00l el slahass 5 el

Arjenaki, FG., Dehaghi, MA., and Jabbari, R. v.y\. Effects of priming on seed

germination of Marigold (Calendula officinalis). Advances in Environmental Biology.

0 (Y): YVI-YA-.

Bosma, T.L., Dole, J.M., and Maness, N.O. v..¥. Optimizing marigold (Tagetes erecta

L.) petal and pigment yield. Crop Science. ¢v (1): Y\\A—Y\Y¢.

Camberato, J., and Mccarty, B. 14a4. Irrigation Water quality: part 1. Salinity, South

Carolina Turf grass Foundation New. 1 (Y): 1-A.



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

Corbineau, F., Picard, M.A., and Come, D. yaar. Germinability of some vegetable

seeds in relation to temperature and oxygen. In: Céme D, Corbineau F, (Eds.). Fourth
International Workshop on Seeds. Basic and applied aspects of seed biology. ASFIS

Paris v. v+ yv—y vy,

Delgado-Vargas, F., Jimenez, AR., and Paredes-Lopez, O. y.... Natural pigments:

carotenoids, anthocyanins, and betalains-characteristics, biosintesis, processing and

stability. Critical Reviews in Food Science and Nutrition. ¢+ (¥): \vr-YAQ,

. Demir Kaya, M., GamzeOkc, U., Atak, M., and Yakup, C. v..1. Seed treatments to

overcome salt and drought stress during germination in sunflower (Helianthus annuus

L.). Europian Journal Agronomy ¢ (¢): Yay—yae.

. Eemmerich, W.E., and Hardegree, S.P. ya4a.. Polyethylene glycol solution contact

effect on seed germination. Agronomy Journal. AY (1), YV +¥=1\ey,

. Ellis, R.A., and Robert, E.H. 1aa\. The quantification of ageing and survival in

orthodox seeds. Seed Science and Technology. 4 (¥): vrv-¢.4.

. Ghasemi Golazani, K.A., Chadordooz Jeddi, S., Nasrolahzadeh and Moghadam, M.

v.\.. Effects of Hydro-Priming Duration on Seedling Vigour and Grain Yield of Pinto

Bean (Phaseolus vulgaris L.) Cultivars. Notulae Botanicae Horti Agrobotanici. ¥A (1):

ARECARA

AR


http://www.ncbi.nlm.nih.gov/nlmcatalog/7513255

TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

. Ghiyasi, M., Abbasi, A.S., Tajbakhsh, M., Amirnia, R., and Salehzade, H. y..A. Effect

of osmopriming with poly ethylene glycol A... (PEGA-.+) on germination and

seedling growth of wheat (Triticum aestivum L.) seeds under salt stress. Research

Journal of Biologival Science. ¥()+): yY¢a—\vo).

. Hohl, M., and Schopfer, P. yaay. Water relations of growing maize coleoptiles.

Comparison between mannitol and polyethylene glycol 1.+ . as external osmotica for

adjusting turgor pressure. Plant Physiol. 46 (¥): vi1-vyy.,

. IPCC. v..v. Climate change ¥ .v: synthesis report, contribution of working groups I, 1l

and 11l to the fourth assessment report of the intergovernmental panel on climate

change. In: Pachauri RK. Reisinger A. editors. Core writing team. Geneva: IPCC; \+¢

p.

. Islam, A.K., Anuar, N., and Yaakob, Z. v..4. Effect of genotypes and pre-sowing

treatments on seed germination behavior of Jatropha. Asian Journal of Plant Sciences.

A ()0 gyr-era.

. Ma, Q., Xu, X., Gao, Y., Wang, Q., and Zhao, J. v..A. Optimisation of supercritical

carbon dioxide extraction of lutein esters from marigold (Tagetes erect L.) with

soybean oil as a cosolvent. International Journal of Food Science Technology. ¢v (V+):

VY- YyvAa,

vy



Yo,

YY.

YY.

YY.

v¢.

Yo.

TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

. Marchner, H. ya40. Mineral Nutrition of Higher Plants .Second reprint. Academic

Press. AAd pp.

Michel, BE., and Kaufmann, MR. yavr. The osmotic potential of polyethylene glycol

1+ ++. Plant Physiology. o\ (1): av¢-ay.

Mirshekari, B. y+1y. Seed priming with iron and boron enhances germination and yield

of dill (Anethum graveolens). Turkish Journal of Agriculture and Forestry. ¥ (1): yv—

YY.

Mohammadi, G.R. y..4. The influence of NaCl priming on seed germination and

seedling growth of canola (Brassica napus L.) under salinity conditions. American-

Eurasian Journal of Agriculture and Environmental Science. o(6): 1a-v:«.

Murungu, F.S., Nyamugafata, P., Chiduza, C., Clark, L.J., and Whalley, W.R. v..y.

Effects of seed priming aggregate size and soil matric potential on emergence of

cotton (Gossypium hirsutum L.) and maize (Zea mays L.). Soil and Tillage Research.

ve (Y): v 0= VA

Vasudevan, P., Kashyap, S., and Sharma, S. yaav. Tagetes: a multipurpose plant.

Bioresource Technology. 1y (1): ya-vo.

Verma, S.k., Bajpai, G.C., Tewari, S.K., and Singh, J. v.+0. Seedling index and yield

as influenced by seed size in pigeon pea. Legume Res. yA (Y): Ver-\to.

Yy



TYFY dnioa ol e aal g Dbl 231 o8I Y9 Slem Vo jladic Vo sac el ) ol (5550508 5S) a5 5 ale alae

Effect of osmopriming and drought stress on seed germination of Tagetes erecta
Abstract

In order to evaluate the seed germination indices of Tagetes (Tagetes erecta) under smopriming

and drought stress treatments, an experiment was conducted as factorial in a randomized
complete block design with three replications at the agronomy laboratory, faculty of

agriculture, Shahrekord University. For this purpose, drought stress in levels of +, -¢, -A and -y

bar and priming of seeds in levels of ., -v, -¢, -1 and -A bar were applied using PEGA. .. In this

experiment, characteristics of germination percentage, germination rate, seed vigor index and
mean germination time were evaluated. The results showed that by increasing drought stress

from . to -¢ bar, germination percentage, germination rate and seed vigor index significantly

decreased while mean germination time increased and reached to . at the potentials of -A and -

\Y bar. The maximum germination rate was observed at -v bar priming whereas the increasing

percentage was v¢,4\ compared to control. Also, it was found that by increasing drought stress,

at the level of -¢ bar, the maximum germination percentage, germination rate and seed vigor

index obtained and the minimum of mean germination time was at -v bar priming. In general,

the osmopriming was able to increase the tolerance of Tagetes seeds against drought stress
during germination and improve the properties of Tagetes seed germination.

Key words: drought stress, germination percentage, germination rate, PEG..., priming,

Tagetes (Tagetes erecta).
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