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Effects of different treatments on seed dormancy breaking in Syrian Thistle
(Notobasis syriaca) as the first report in Iran

Ahmad Zare" and Amir Moosavi
Plant Production and Genetics Department, Faculty of Agriculture, Agricultural Sciences and Natural Resources

University of Khuzestan. Bavi, Mollasani, Iran., Bavi, Mollasani, Iran
(Received: March 10, 2019 - Accepted: August 1, 2020)

ABSTRACT
To evaluate the effects of different treatments on seed dormancy breaking of Notobasis, two separate
experiments were conducted at Agricultural Sciences and Natural Resources University of Khuzestan, in
2017 with three replications. The first experiment included nine physical, mechanical and chemical
treatments (control, surface scarification, intense scarification, one and two weeks of chilling at 4°C,
soaking into hot water for two hours without scarification , soaking in 25°C distilled water for two hours
with scarification and acid treatment for six and 12 minutes) based on completely randomized designs
(CRD). The Second experiment was hormone priming arranged as a factorial experiment based on
completely randomized design with gibberellin concentrations (0, 200, 400, 600, 800 and 1000 ppm) and
priming duration (12 and 24 hour) as the treatments. The highest seed germination (40%) obtained from 12
minutes of acid treatment. Results showed that seed germination reached to 100% after priming seeds with
GA3 concentrations for 12 hours. However, increase the priming durations to 24 hours, significantly
declined seed germination to 47% in 200 and 400 ppm of GA3 concentrations. The Increase of GA3
concentrations in 12 hours led to a linear reduction of T50 from 31 hours in 200 ppm to 19 hours in 1000
ppm). In 24 hours of priming treatment, T50 followed a Gaussian function and the highest T50 (92 hours)
was obtained from 600 ppm. It is recommended to immerse the seeds for 12 minutes in sulfuric acid and
prime with 400 ppm GA3 acid for 12 hours to break dormancy and increase the vigor index.
Keywords: Chiﬂmg, germination percentage, gibberrelin, sulfuric acid, vigor index
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Figure 1. Image of Notobasis syriaca L. (Recorded by authors, Bavi, Mollasani)

b G 9 0 Seid olSinle;l o aan SO o
2yl sladsl casaials (glulaz boyds (amsS
WL o,dy g <85 pll ol Kl az 0 Ve oo
BUl slos ;o olo it Do a4y baydy L0y gjaile>
Sl S 0l s tales] 51 B g i (5l
Nog  Sidilez w8l a,dy g ol sl Loyl (g9,

5 Sl (Supmd sbylesd) sl Sl
(2 b

bl a5 b dolas SLlS )b &g 4y il
ot il ol ploand 5 (SolSs o jed
IR VRN =0 X\ PYWWINLIC SRR X g JE W
@) albegd Dde d osbye polejw wise S
gl 4250 Sz slos jo (manile &j50
Do &y ((gmads a2 0 A0) £ld laae OI L gt
2 shie Ol L i (poils gn celugs
ool b celwgs Goe 4 ugaudis 42,0 YO gloo
S 4y (25 A7) Lade SO jgalgu al Lo ¢ 20
Wl 4y Lade Gl ol jlod g adiBo il
Peetal., g, « ‘51}.’;',4,:...,1 Sled i >l ad s
00lions (§9 (Paw (2O 5l > .8 ) aleil (1975)
s (B3 50 5 9l el (o5 e 59,5 b

53 altansy S g puiS )0 )3 olS (nl b
S a4 gy symcile S plgieas 1) ol bsjes
Ol OlRsghy oo p 4z ST (il 03505 ke
Ol o ok Josly (ogas )0 (Slaleiiny alis
35 S0, pls hls aS g oS S lgreas oS
adsl J=1ye 58 95 nl ) ledon grhae 1) adly o
0 oS el Sleogas 5 pelidiiun; oSl
Weios ol el 3 e cpl s bl ashe Wil
dloo 5 lyS CwSlh  lie slajles (o) 2

b g g Mg

(Sl (b alSie sbajles o))l ek 4
D51l ol 5y lgn Sy (Fgay50 5 land
P OS5 a3 allazr ulesl 90 &0 4 (S2agh
reeb olie 5 (55,5LaS psle olKails o VYRS Lo
28,5 plol bwjos

& ,ds 559 o

ok Gl o 5L g od ) SlasinlS «udls 5l g
oduw, ladig 1 VYAF ole Cuigno,l lawlgl o
4 (e (sl Gl g)lie BlbI 1oyl
5 &5l pole olSils e glacile pgle olSitsloj]
b Jeals o eols Jlil i jer b il



w9310l ol ) st S e sla e 1 23yl s gse s )5 il

(Y) aoles

a

T 1+exp(-b(T-T50))

g ki cud b ( Sjaley Slas a ol ol o
Sl o3 B &y ey i 3V olej Ts0

Qg
(e 9 00 odolie polie o (Sweed Gl

adyy eizred 9 (RM)ps o po 3l oolitl b o
(Yaolee) o e (RMSE) Uas Sl o (1 Skeo
O (o OB a5 cunl oasls cRMSE #dly 5o
5 225 o olad |y Slaslie ¢ oadgle il olis
Sl @l Jow ot el 5l o

(Timmermans et al., 2007)

1
rvast = (L1550, v,

() doles

g0l b Ypred oo oanlive polie Yobseyl jo a8
ool Slaslie olasy N g 00l Jio yion

el 1 sazao i aib xeS RMSE jlade 4> ;o
Sl Ay 6 w3l Jow aS

Jsl plejl s

idilg we)0

gt S gl Lo 51 ooliul &S 8l oli gl
WA g iailex duoyo il 8l ey ,910b 5 ,male ,d
~a (A1) Lagle G985 sl Sl ool a5 5 55l
Sidlez Gl s Caudly agds VY Ous
Las 0g Jbojo cpl «(F JS2) og0d oloul 1) (F+7)
A b 4 Sy silge sl Lo ey a8
- s S aS sy do )0 YA 4 Sidle> wo e
il gedaawl ads VY L oaslas o gl
oled a5 39y oyl Sl @S andl (Y JS2)
el w5l o iy Sy S Soid sl o
2 odilaes jle 5o s o slal )0 yo il
a0 YO Ol jo ailaas (o313 g0 Els Ol

Ll (g tim Gloj 5 i (59,05 b oolions 32157 (590
(Kimosl 4 930)38) P30 iy lo |

MWels’ 25 B 5o g oysiSl Spso 4 ol
Simaln 0992 Jles 23S plxl ol
s?” sf” sY” s).u 6[&;4.‘41.C)$ M‘&:JW)
olos Sas 5 Jyl e clsieas g Voo e A
Veoskd e plaias 6 5l el ad S Sl s e
For Olgieds Gedly (Bl Sl sae g0 9 oSl
-6y 5 sy (ISTA, 2013) w ssliceal s jails>
ploul jglaieds e g ol ools )18 (35 0ae YO ¢ oo
Vel et b ygilime ) (19,0 s Sials
Oley S as esly 1,8 (Col) wgawdiw ax o
e sele cutae 5V Coi e (0,0 5 bl
el VY 2 wojdilex gla,dy leds ol a8 )8
2 $8ler Jlae lyieay azaty ) yle oo 59 z95
154 el S5 LB (ISTA, 2013) o 28,5 L
55 byde o Jsl alesl @l ol 5 pss Gales]
o 9 22285 108 (S sl awl ;o 485 VY T
s 55N boan als ol Jled iy
Cawddy axalS Job o Jiale> wo s o yalol>
ol

Al dwbe) doles 3l oolaul b« Siaile> co o
(Ranal and Santana, 2006)

GR=3 2 V aoles

Tig 55, 2 ;o odjaile> sla )y slasy :N; Ol 53 e
Sy ialesl 5l e ayg, olows

E) SAS )\)ﬁ‘ CJ.: Bl oslaiul L: laosls g}"l"J PRS0
SN3gme sl las 0 sa5T il ks alie
fw A 508 aslae 4 red S5l Ly 551
(\i w) C))Ail.&:w )‘)3‘ ff’ J‘ c(Y ‘d)L&A) °J:'A‘)li
A eslal

'Root Mean Square Error



YWY Ve oleasls oF 8 Ll BY 5,90 oyl ! ol)5 LS psle

Cls vezg bydy SlLbl s aas g0 wogbye
2oloyw Hlag a5 0g ol Ll 4SS (Y SS)
Cain Gl 4 e e S Soe 4 sbye
adn g0 Hled b oalic o Sl suso

(VJS8) a8 sl ye (20le oo

50
45
40
35
30
25
20
15
10

Germination (%)

@ ogbie (p3loyw g (2 Lol pen ugendes
sas sl o o) Sialer e s 50 Do
Ol 1)y siloime ST wald o b Sl ol
Dlesge 925 Yaiol o Sials> pas s g wolas
@leyw 5 Gl slalas o a5 oe Sl

33519k ) Sl S slajlas L Gl o) e Sike anlin Y IS

Figure 2. Mean comparisons of dormancy breakage treatment effects on Notobasis seed germination
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Figure 4. Mean comparisons of the effects of dormancy breakage treatments on Notobasis germination
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Table 1. Estimated parameters of sigmoid model fitted to Notobasis seed germination

Cumulative germination

Treatment a (%) b Tso (hour) Rsa@d)  RMSE
Surface scarification 11.54(0.36)  38.22(7.57) 101.32(8.09) 0.91 1.12
Chilling( one week) 8.33(0.16) 0.98(0.22) 71.62(1.45) 0.99 0.83
Sulfuric acid(6 minutes) 28.23(0.27)  25.50(1.92) 86.14(2.13) 0.98 0.93
Sulfuric acid(12 minutes)  39.71(0.65)  32.01(3.41) 111.46(3.84) 0.97 2.04
Intense scarification 16.82(0.29) 24.55(3.20) 115.51(3.66) 0.97 0.97

Numbers in the parenthesis indicate the standard error.
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Table 2. Estimated parameters of Notobasis seed Cumulative germination fitted to Sigmoid model after
hormone priming

a (%) b Tso (hour) Reauad) RMSE
12 200 99.98(0.59)  6.72(0.39)  31.58(045) 0.9 1.97
400 100.00(1.11)  7.09(0.75)  28.77(0.87)  0.98 372
600 99.95(0.52)  6.88(0.36)  25.76(0.41) 0.9 1.78
800 99.96(0.69)  6.90(0.48)  23.37(0.54) 0.9 2.36
1000 99.67(0.68)  6.13(0.44)  19.08(0.52) 0.9 2.38
24 200 47.82(1.01) 10.57(2.04)  51.38(2.48) 0.97 3.15
400 47.26(1.09)  20.89(2.81)  75.54(3.64)  0.97 2.94
600 26.24(0.65)  28.33(3.31)  92.75(4.25)  0.98 1.52
800 20.89(0.71)  20.17(4.32)  59.15(5.35)  0.94 1.98
1000 25.59(0.58)  3.16(0.90)  41.18(147)  0.96 1.94
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Numbers in the parenthesis indicate the standard error.
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Figure 6. Time to 50% of seed germination under different gibberellic acid concentrations and priming
durations

For Ve slaml S pus g0,90 cdale 2058 YF 9 VY loj 50 sl Sz b )0 Sl 50

3O L 9 K RS SN A i ol oo Solae MalS” 5ol slyls Hd A ( Seanl 3 el

30 g bl ghlo gre pals ol g o e cdale Gl el VY Sow a4y Jgey90 Lot sion 0g
ls o8 lag 1) ol Lo,& Wi, 5w laadale L. L a5, 0bday wges obml jdy a0l IS0 Sy



o)jial,. olS i Sle canSs  alizes sbajles 31 oLl isawse 9 &)l5

Al Sy K]y el YF ey 4o oa
A 45 ol ol gl o (plgg e cdald)
3ol Sy bl VY Kl Ll o
Ll ecesls ool Lo,ds Wy, epligyemy Voor B 5o
Vo) sl Sy 0wl glacdale o asy liee

\FA

Slocble b Cos 5 a Sk Ky, o
Gl Sl el YT loj 0 vl Sy
s g sl el 7o e wplag Ve 5l als
VY50 0 4k Oy oyt (Y JS2) 0 iBge
Q.- ).3‘).3 ‘P‘L;’L;’ f.. C«B.Lé)o 9 a_i».a.o.sb.s celw

Sl Hd A (pdas plp dw Sga> 45T og al

1000
800
E
> 600 -
(3
=
=
—
>
o
=2
> 400
~
~
N\
200
o T T

\% e - 3

- 12 hours
—0 == 24 hours

200 400

600

T T
800 1000

Gibberellin concentration(ppm)

Figure 7. Changes of seed vigor due to gibberellic acid seed priming treatment
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