{ ] Ol il pgle plos SiS ysnnsg
I:xm' {13}

..... LY Ol g g 30 g 50515 A A§ g sai 1P 1§
(Viola tricolor L.) aisss gbyaxals ol g ydu Fiailes p S syl
‘du“.wlﬂ ol dels > “555‘;5.;30 S

U‘)"‘ ‘Ao]u sd..\>)...: olKislo ‘6))9L~S IRASREY su’JL._c.l) rnsl_c. 09;‘
sdaghighi@birjand.ac.ir : Jgtwe ediws 3*

o0S

9 $i4lgar euliSdguze 45 009 Lid ywlyw )0 (anme ST (0 et Sl (S (SehS
Viola ) adiiiy glaazals Wi g iailex p (Kb (5 il (omyy solineds ol LoazalS w
A Y e Joli S ralaw b el 1S5 ¥ L Bolar SbolS & yguoas islo;l (tricolor
Cely S ST 45 010 Lt gl 0,8 Jlee! JeSod kil 51 oolisiusl b 45 395 5l ~IY 1o
4 dzady) Job o g azale Job axaln, Job (Jiailex o g w00 Olis Hld Jae pals
323590 Ol SRl )3 6500 75U b -F i b (Sl G wud Glalil b azaile
Jsb 55 3ailez Cat yuo g w0 Slino b —IY & —F gelans 31 (S G5 S il b Lol bl
ol polie b IV mhaw (0 a5 9bar 3,5 lay ol 6yl sme 9 (J95 seba azaBle g axady,
o (934 1) 5l -F g U (SUiS o3 aldiiy ol a5 ol (LS s (U5 jsbay ol o Ol
Iy ool 5 loSre jgbay azalS w9 (Jjdiler Glho (Sis A Cud GlBl L (Jg WS 0
O ,S
azaile Job dzads; Job ((Jiailga Cus pw (Jiailer woyd (JIS S ity isuls wlals

doddlo

3K il ol oaijd g o) ame slagis Sl Cos Lis @blie I 5l 3 LS 0l
oL 2l o515 G 3 ) Slodes 28 il 1) 098 o0 Cgme OlALS 08 432 0 el Sl
oz 5l e o i 50 Cou Cabay jd ol jew g Jiailse (Ulfat et al., 2007) o135 o e 095 3
sl s3h 5 Sis Gblia 53 ol SO I (S ol chead ] SSsysba 0pF i S Ko
250 4y pmalS g 5 atsldS L5h olS ws, il gleacs 5 Ses (Dolatabadian et al., 2008)
5 Gyl Sl olS 05,5 e S ool oy ialS 5 lee slaelail wi, ralS o Sjailer sl
S Frgoy Ll olyer ol 5 5 0l GhelS ey b di (ebol 5335 e 3l L ojlsen (T ST iy
plrilyms g 0y @55 (S3eleid glaanlp pad i g fiegd aad el corge Wl wad (o] A5
A gy Sl g el Sjailez eaiS Jlid Lol Jelse 51 S o1 (Faroog et al., 2009) 0o 5 oo oS 5y
TESCHPU U E SV SOOI | IS SN B W EIRV e VAT {E S DO Y W Cp P L el
Ui ew, 2 b (Zirehzad et al., 2009) f,Ken 5 30,5 (Bagheri et al., 2011) o)l oLS Sjails> cas
(Sl Sy 5 o ps Gl s (gl sme jsboay (SaS i oS il bl Gl (Salr  (Sis
b selol ;o (Sharafi, 2007) (8,8 oS azadle 5 azaie; ()9 9 Srwegll upd azadle g azaty; Jsb
a8 ol las Jlwnbe S5alsm p (USllEe =V/Y 5 —+/8 e [8 e /¥ +) Sis il pobaw b oy
Bedos bS5 Sas o 8 cow Sjalr (SIS 5 el ab; ez 5l ey 9550 Dlio 45
el o plosl aiiy aalS ad, 5 4 il (SES A Gilie psln sy a0l

5 'International

141 National Horticultural
Conference 1V .\%.:I..-- ! : \

35 of Iran

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



L.,.l.l.nJla._l...lu.l.l.'l|J.ﬁ.'|Sw.uw_‘«l.'n
Olpl o libpglelos SaS yransg

Il gl g i i oSS 9§ g el 1B 6

o295 9 3lge

B o Gialejl ol 1=11YA0 Jlo [0 six s oliils (55,9l suSiiils Sladss olKiule;l jo G ol
Ve A T Y e e Jlad mhaw Vel S s glalews ol plosl (ST YL Bolas Mals’ Tk
AYAXE MNADY o glacdale b iy 4 5 (PEG) £+ » JoSIS Lol b Jolore 5l oolawl L aS 09 )L -VY
Michel and ) o Jloe! Jame ol 5 il ax 30 YO sloo o O jod 10 0,5 YYFIVE 5 YAO/VY YFV/AT YYY/PP
STl e 3 (Spiedd 4iBs S S 4y A0 owds Seen Jole b ey ccuils 5l LS (Kaufman, 1973
%03 YO plas ja 50 5090 o il VO Cwlbes 99 Jlad b Slo oo (6,0 S ases 260l aids jlads
V2 59, Jobo b ol,S il az 1o YT ol sloo L ool pdass (slojgilie, 5 du (oo 9 0l 00lo 1,8 8lo 325 (g4,
Olyeds Wog azads) Jsb yaidee 93 hils Blam &5 olajds wiad e ()6 celo Ay (olids) el
2 Sl Bolar b azalS pd SLl) azdBle g azasy; Job wad aid S Sl s eojals> )
azailo 4 azady; Jsb Cond 5 pSojlail o/e 0 cdo b a5 hs Sl eslaal b Gialesl 0bl o (Gls
o dwle o dolas 3k 5l 55 Sjalem a0 dwle 590y Sailem duoyo ilesl L 5o ol dwle
:(Bajji et al., 2002)

GR=Y Ni/Di
Al oo Hd Goled 39, Di g 59, 2 40 00jailex & olawd Ni ¢ gjailsx e juo GR alolrs (pl jo oS
25 bl Excel 138l 5 b b loges musy g IMP 8 138le 5 51 oolaiwl b olejl 5l Jeol> (slaosls a5

2 bl ae j0 O o mdaw ;8 g LSD (g0l (wleol 5 55 Lo Slee as i

Sg o sine jdiler St g g doys Blho p Sas i b a5 ol lis G ol 5l Jels s
Sy g oy Olao o g e Jg Sl gl cel b -F xho U S o oal il () JSE)
5 o5 ssba Sialsr ey g 2oy LY 4 -F mha ol (Ses a8 oad RlEIL Ll as Shalls
Loy ol Qi S1.0) JS8) o yho Slas opl polie L -VY v ;0 aS g ebas oS oy jals (g ls sxe
bl [k 3 o Sialer (Sdplie slacdles 05 &ige aSa ol Ldx b g 08,8 S s L,
oo GRS 55 (Siallez oy gl 5l g SRl L Sl azad, @e 5 Glejias a0 (28,5 Wl O 50
¥l b aS” Woges oyLa (Hosseini and Rezvani Moghadam, 2006) suis glss, § siww> .(Marchner, 1995)
Sidlez do o s aF (GlaisS A al alulS o) ,aul eyl Siailex wo s il e jsbay Sis i ol
92k VY by @ bgsye 05 jiao ol aSST ke (07208 5 (25 e Lul,3 4y bgy o

35 90 a a a
T T 80
S 70 b
28 60
L]
* -~
é’ 2 5 ¥ s0
2 ;
515 =40
3 c
- =
. 4,30
3 20
& . d
05 [« 10
c e
0 0
0 -2 -4 -6 -8 -10 -12 0 -2 -4 -6 -8 -10 -12
LY S 2 (L) S2s 25
4...».0.».1)..\.1 L;»)AJ‘P Sy g oy p >Sm.> > ,.....u )...al;—\ ‘S.w
s1 5
International T T
Conference l“l ll:-;.-];r.-lu.l( ( ....--.I. ..I|1|t|-1;.n Y

September 4-7, 2017, Tarbiat Modares University, Tehran, Iran



Ullolibpleslos jSuS yuonsg

EHC 2017 gl el g o0 vy prelBuials 195 100 e 11— 15

rolie 455 5bar 09 o gine 5 B8l dapl Cond 5 Azl Jsb wzas, Job » (Sis 5 St

“-?“-*3’*-.‘.)J5-"’)-.’t5)‘°«5‘-”’)¢5i-'")l€‘\cC-l"*“uasi‘;‘}uw-dw))-"’*"“%)l%‘w ghe )0 az adls g aty, Jsb
S @l g Jl poe b pals Sas wn byl o azadle Jeb mals Jle (S ol azdile
oeals el Sas g byl o )4 hey ol Qd elS cil sals SO s 4 0 Glopsd slacdl
Bagheri et al., ) 55,5 oo (448l g azady ) azalS ol ;0 NS ol 4l 10 5 laps il g logyge 90 b5

(2011
azaile & azaly; Jsb Cons g azdle Job wzasy) Job p (Sas 25 3t Jgoo
azale @ azaly) Job Cond (€m) azadle Job Cm) azass, Job (L) Sas 2

-/0¥ a Y/ava \/g-a (o) +
-jova Y/Avab V/d-a -y
-/fda Y/#\ab (ARE L -
-/fsa Y/f-bc V/-abc -5
-/fyab Y/.YC <IAsC -A
-¥\b V/--d -vvd Ve

— Ry YRRy -\Y

sazxalS ob) g Siailer Olas o goe yrals el Sis 15 0,5 a5 ol lid mls IS jsbay
o] S il b s Sl ey 550 Slio s syl ien il L -F s b (K2 25 Jlesl b azisy
4 Sinlez oo b VY mlaw o a6 sba 0,5 Tay RalS (gls xe jebay azalS ol g Sl Olas

&L

Bagheri, M., Yeganeh, H., Esfahan, E. Z. and Savadroodbari, M. B. 2011. Effects of water stress on
seed germination of Thymus koteschanus Boiss. and Thymus daenensis Celak. Middle-East J. Sci.
Res., 8: 726-731.

Bajji, M., Kine, J. M. and lutts, S. 2002. Osmotic and ionic effects of Nacl on germination early seeding
growth, and ion content of Atripelex halimus. Can. J .Bot. 80: 297-304.

Dolatabadian, A., Sanavy, S. A. M. M. and Chashmi, N. A. 2008. The effects of foliar application of
ascorbic acid (vitamin C) on antioxidant enzymes activities, lipid peroxidation and proline
accumulation of canola (Brassica napus L.) under conditions of salt stress. J. Agron. Crop Sci.,
194: 206-213.

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D. and Basra, S. M. A. 2009. Plant drought stress:
effects, mechanisms and management. Agron Sustain Dev., 29: 185-212.

Hosseini, H. and Rezvani Moghadam, P. 2006. Effect of water and salinity stress in seed germination
on Isabgol (Plantago ovata). Iranian Journal of Field Crops Research, 4: 15-22. (in Persian).

Marchner, H. 1995. Mineral Nutrition of Higher Plants. Second reprint, Academic Press, pp: 6-73.

Michel, B. E. and Kaufman, M. R. 1973. The osmotic potential of polyetylene glycol 6000. Plant
Physiology, 51: 914-916.

Sharafi, S. 2007. Assessing the impact of drought and salinity levels on some traits of milk thistle
(Silybum marianum) seedling. Third Symposium of Medicinal Plants, Tehran, Shahed University.
p. 214.

Ulfat, M., Athar, H., Ashraf, M., Akram, N. A. and Jamil, A. 2007. Appraisal of physiological and
biochemical selection criteria for evaluation of salt tolerance in canola (Brassica napus L.). Pak. J.
Bot., 39(5): 1593-1608.

Zirehzad, M., Shahin, M. and Tohidi, M. 2009. The effect of salt and drought stresses on germination
of Thyme. Iranian Journal of Field Crops Research, 1: 61-70. (in Persian).

s :
q“ [nternational £ Ath Nationa
i Conference V" science

September 4-7, 2017; Tarbiat Modares University, Tehran, Iran

tienltnral
a5 of Iran



;E';‘ b.lJ.QJ | U._!._! U.i.l.'l i J-é.'l.s U.:.f.'.;g'\.t._-._v':“\.}
Ulrlolibpglelos SaS 1009

RN Ol el il e o g iy i 0BURS1S AT jgu el 111§

Effects of Draught Stress on Seed Germination and Seedling Growth
of Viola (Viola tricolor L.)

Saeid Daghighi'*, Hassan Bayat', Faezeh Arasteh'
! Department of Horticultural Science, Faculty of Agriculture, University of Birjand, Birjand, Iran
*Corresponding Author: sdaghighi@birjand.ac.ir

Abstract

Drought stress is one of the most important worldwide environmental stresses that limit seed
germination and seedling growth. In order to study the germination response of viola (Viola
tricolor L.) seeds to drought stress, an experiment was carried out based on completely randomized
design with 3 replication. Drought treatments were seven osmotic potential levels (0, -2, -4, -6, -8, -
10 and -12 bars) applied using polyethylene glycol (PEG). The results showed that drought stress
significantly decreased germination percentage, germination rate, radical length, plumule length
and radical to plumule length ratio. Increasing level of drought stress to -4 bar had no significant
effect on measured traits, but with increasing levels of drought stress from -4 to -12 bar, all
measured traits significantly decreased and at -12 bar reached to zero. The results showed that the
viola seeds tolerate drought stress up to -4 bar as well, but with increasing drought stress,
germination and seedling growth will be reduced significantly.
Keywords: Germination percentage, Germination rate, Plumule length, Polyethylene glycol, Radical
length.
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