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Annual ornamental plants, mostly, propagated by seeds. Seeds of some these plants
have difficulties in germination due to ecological adaptations to environmental
conditions. In order to investigation about the effect of different treatments on the
germination of three ornamental plants, Salvia grandiflora, Bellis perennis and
Alyssum maritimum, three separate experiments were accomplished based on
Completely Randomized Design by 4 treatments and 4 replications. Treatments
include GA3 by three levels (100, 500, 1000 PPM), sulfuric acid 50% in three time
(5, 10, 20 minutes), stratification during three weeks in three temperatures (0-2, 3-
4, 5-6 °C) and control. Statistical analysis was done via Duncan Test by SPSS
software. The results showed that gibberellic acid with a concentration of 1000
ppm had the greatest effect on the percentage and speed of Alyssum maritimum
seed germination. Cold treatment did not have a significant effect on germination
and sulfuric acid treatment caused a significant decrease in Alyssum maritimum
seed germination. Different concentrations of gibberellic acid and chilling
treatments did not have a significant effect on the germination of Bellis perennis
seed, and sulfuric acid caused a significant decrease in germination. Gibberellic
acid at the concentration of 1000 ppm increased the germination of Salvia
grandiflora. The highest amount of germination in sage was observed in the
treatment of gibberellic acid at the rate of 1000 ppm (76.65%) and temperature 0-
2, and sulfuric acid in 20 minutes.
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EXTENDED ABSTRACT

Introduction

Seed quality includes genetic characteristics, seed
dormancy, germination capacity, seed vigor or vigor,
seed moisture content, storage quality or seed
deterioration. Germination capacity is the ability of a
seed to produce a normal plant under favorable
conditions (Finch-Savage & Bassel, 2016). Annual
ornamental plants, mostly, propagated by seeds. Seeds of
some these plants have difficulties in germination due to
ecological adaptations to environmental conditions.
Therefore, it is essential to understand the
ecophysiological factors affecting this phenomenon and
to create optimal conditions for the germination of
ornamental plant seeds for their propagation and
cultivation. The aim of the present study was to find the
most effective method for breaking seed dormancy in
ornamental plants and to introduce methods for
improving the germination percentage of these plants.

Materials and Methods

Among the common ornamental plants in the floriculture
industry of Isfahan Province, Bellis perennis from the
chicory family, ornamental sage (Salvia grandiflora syn.
Salvia tomentosa Mill.) from the mint family, and
marigold  (Alyssum  maritimum syn. Lobularia
maritimum) from the crucifer family, which had
difficulty in germination, were selected. Seed
germination was determined using the tetrazolium
chloride (TTC) method (Kumari & Dahiya, 2007). The
seeds were disinfected using a half percent sodium
hypochlorite solution for two minutes. Then they were
washed four times using distilled water. After the seed
preparation steps, they were subjected to the relevant
treatments. Three  separate  experiments  were
accomplished based on Completely Randomized Design
by 4 treatments and 4 replications. Treatments include
GAB3 by three levels (100, 500, 1000 PPM), sulfuric acid
50% in three time (5, 10, 20 minutes), stratification
during three weeks in three temperatures (0-2, 3-4, 5-6
°C) and control. Statistical analysis was done via Duncan
Test by SPSS software.

Results and Discussion

The results obtained from the treatments studied on
Alyssum maritimum seeds showed that the highest
germination rate and germination rate were at a
concentration of 1000 ppm gibberellic acid, and the
lowest germination percentage was at a temperature of 0-
2 and 100 ppm gibberellic acid, and a time of 20 minutes’
sulfuric acid. Previous research findings showed that
Salvia species seeds require a pre-chill treatment for
germination.  Gibberellic acid treatments also
significantly increased the germination rate after chilling
treatment in species of this genus (Tursun, 2020).
Although the results of the present study are consistent
with some studies, another study reported that chilling
could not increase the percentage and rate of sage seed
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germination because by increasing the chilling period to
four weeks, there was a significant decrease in the
percentage and rate of sage seed germination. The results
of different treatments on the seeds of Bellis perennis
showed that the highest germination rate occurred in the
control treatment and the lowest germination percentage
was observed in the sulfuric acid treatment. The cold and
gibberellic acid treatments did not differ much from the
control treatment. The lack of significant effect of
treatments on the seeds of the grass mint plant indicates
that the seeds of this plant do not have difficulty in
germination because sulfuric acid even reduced
germination, which could be due to the small size of the
seeds and also the thin shell that caused the seed embryo
to be burned by the acid. Chilling and gibberellic acid,
which are used to break seed dormancy and also increase
the germination percentage, did not have a desirable
effect on the seeds of mint, so much so that they even
reduced the germination percentage of these seeds
compared to the control treatment. It seems that the use
of these methods not only did not increase germination,
but also reduced germination. Some researchers have
stated that the germination percentage of these seeds may
be increased by heat treatment (Khakpoor et al., 2011).
Analysis of variance on Salvia grandiflora seeds showed
that the highest germination rate occurred at 1000 ppm
gibberellic acid, 0-2°C temperature, and 50% sulfuric
acid for 20 minutes, and the lowest germination rate
occurred at 5-6°C temperature, 500 ppm gibberellic acid,
and 10 minutes’ sulfuric acid. Little research has been
done on the seeds of daisies. In a study of seeds from two
different populations of Alyssum linifolium, it was found
that they germinated over a wide range of day/night
temperature  regimes. The highest germination
percentage was observed in the treatment of 20°C day
temperature and 10°C night temperature. Seed
germination was also affected by pH, with seeds
germinating in the range of pH=4 to 9, with germination
being maximal at pH=7.

Conclusion

The results showed that gibberellic acid with a
concentration of 1000 ppm had the greatest effect on the
percentage and speed of Alyssum maritimum seed
germination. Cold treatment did not have a significant
effect on germination and sulfuric acid treatment caused
a significant decrease in Alyssum maritimum seed
germination. Different concentrations of gibberellic acid
and chilling treatments did not have a significant effect
on the germination of Bellis perennis seed, and sulfuric
acid caused a significant decrease in germination.
Gibberellic acid at the concentration of 1000 ppm
increased the germination of Salvia grandiflora. The
highest amount of germination in sage was observed in
the treatment of gibberellic acid at the rate of 1000 ppm
(76.65%) and temperature 0-2, and sulfuric acid in 20
minutes.
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. 3 0-2° 3.24" 146.1"¢ 8.112** 9.63* 16.35"¢ 5.134*
Stratification for 3 3-4 4,221 176.3"¢ 3.754 "¢ 8.45"¢ 16.87 " 2.654 "
3 weeks
3 5-6° 357" 182.8"* 1.659 "¢ 6.99"* 10.21" 1.142n
3 control 10.79 " 31.93"¢ 3.54 " 14.22" 11.47" 16.41"
Lol S gy
3 5m 11.37" 66.23* 498" 25.34* 27.23** 19.8"
EWREYN
Sulfuric acid 3 10m 12.39" 45.76"* 3.87" 27.55* 25.33** 38.76**
(50%)
3 20m 13.26 "¢ 39.45"s 3.69" 29.98** 24.87** 29.76*

--'U)b“)u"w)iiiid‘“)’é)"@”}“)’@c““)’)"@’*‘

ns, * and **: no significance, significance at the statistical level of 5 and 1 percent, respectively.
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ornamental plants

Iranian Journal of Seed Science and Technology

Ol o 5558 5 p ke 4 2

Vol.: 14, No.: 3, Autumn 2025

\F. ¥ J:.‘.L; Fooyled NP s



Yy

sl e

100 a
90
80
70

Germination (%) ; <l

control 0-2C

a a
b a
60 b
50
40
30
20
10
0

C

d
d
—

3-4C 56C

Tempreature for cold treatment _sste o gl (6,56 sles

B A maritimum . ,l5,. 8

B. perennis > sl

= S. grandiflor & .. -

5 oL sl G5 Aoys r asle s sled S (sl Sile anglin Y IS
Figure 3- Mean Comparing on the effect of chilling treatment on the percentage of seed germination of three
ornamental plants

e Dl sloul el 58 ol iy 03 3z
23k Sialer Ce waS T 51 .(Ozcan et al., 2014)
2 A Jalse o 54 (el ol OBLE nl slas
(Khakpoor et al., 2015) 5,ls Cwal gjaile 5 Ol
&l pSalvia glaw £ 5 45 sl Olss L5 Slidss glaasl
RS U IR PR W S PRV D JO-CL CRPVRR S PV e
L S8l Co o 5 BB b 4 S el o les
Lals Gl Bl i pl @6 £ 3 sle s sles 3l w
Dliios (& b bl 3 gl o §1.(Tursun, 2020)
@suﬂ6uj)|f‘5ﬁ1>dzg>.:,;0§g@|u\,¢
IR S e s G5l e 5 sy il
oal i Gl 4 Aol Ol Sde IG5 s
K e sy G385 o g3 Al s St
ol plonil oy e -(Khakpoor et al., 2011) sl> &,
Sl Ee b sl a8 sl olis o ils ol e g,
s o (Salvia officinalis) AS w 3 g 5ale
SIS 9y Calie slayles Jlesl (Aghilian et al., 2014)
23 o (a3l &8 sl 0L (Salvia leriifolia) JS o, s
wh 8w e Silg 53 5 3, 68 il Hd ol S

35 5 e 5 56 i 85 ol od i) (”54—5

Iranian Journal of Seed Science and Technology

&

e
ladsbul ¢l o lo W i gd Syl gladle s
sbte iyl osls 2l a5 287 51 gyl 53 1y j
Ol iy Sl sl (AAIE 5 b 5 T (61 AN
(Zammali et al., 2022) 5,5 ool Coanl
b S S Ol Sl Al sba S iy o
b ol &S gosb a )l gl DLy SiL s
Olwss Jsb 53 5 4y Ol 4 5ol 55 Y seme 6l s S
Sl S 08 e b SOl Sllws 3L s L
RPN ) osleT g 43 ol Gl g ed C)L>'
FnS i a3l 56 (Benech-Amnold et al., 2000)
okd S8 O Kaass baw 5 Calies DLaLS (slajdy ol
Gupta et al., 2011, Karimian fariman et al., 2011; ) |
.(Khakpoor et al., 2011; Rouhi et al.,2012; Tursun, 2020
=Y sles 5y gaske w45 50y Ql_wj_.pb&:iad@b
S ($3) 5 S38N o 35 (S5 Lo 53 G a5 w3
.u,\s@uup@éupgfﬁf,;\{ Sl
SIS 50 G54l S 5 Loy 3 Sl g e 5 YL slales
358 s 4 Salvia sl 8 s 48 sl Ol e (o) AEL

-\J.v\.aj)\:.w}ao.\\.aMu‘yd\)b)-&wﬁubﬁﬂ.&‘;

Ol oy 55L8 5 pske @ 50

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



ol L 38l oy il shte 4 (el (glayles 56 L YF

G eS 538l s Ao yn a4 s oS el azsls
2 e e S0y bl Gl el 03 3, 5
PR BT R PP AR PRI S (NP g
pe 4 5 b et L OVl ol g 51 (S TS
P35 S o Al e S0 5 Al &5 5 s 30
S35k o blinel i S8 o e slasd G300 oo
et D 3 rs sk e 54 e Ve
Wl oS 5, )
Lls e 8 ooy S e ol Jlas o 5l3 Ol Lo ol
s Cadlgpl g g Ve Sl 5 Ll (g)ls e 5L
e o Bl dal b e Ca il Gl o w
5By (G5l Pl e sSan U Al S 5 5
S oy 58 Lo 5 o 53 53 (6515 gma LS Aok s
Sl ¢l 5SS eds S5 48 6, Kla S5 10 sl e
Ssm 2y s 4 Sl ) 8 il (gl Ol Oy
Cnlayids 5 o goe 51 (6ol ()l dti gy 53 0yl 5L o leds
Slao g 53 3l g0 ol .J}—L‘SAL@.;T‘)JOA.'{A{: gl osp el &S
4503 5 g 5 &St (gle g JpS b M 3 55 5 ,IT
ol ST Lok gy 51 350 0l 015 0 (2 an 5 5b
o3l | GA3 Jio o geysa b g (A3 b Hlad SIL Cns
S 3 5 g0l 510 5 o S o i g pland Sl B2 S
s 4 ls e 8 5d 5l (e 350 dlezl 0eT
Bl e 53 AL oSl 5 53 gland Ol 5 s
Al 5 5 g 5 23l (Sla Lo 4 Al 0 S slasd
& S LT 53 S8l gm dao y3 5 0313 OLis e Jandl WS
33 Al S e Sl o sast 53 Sl 4Bl 2alS als
Sl 313 O (6l e 3T pl g g Ve il
Slsa sl &5t plad ol KLt i
2kl 5,8 15 3550 Ol a3l YL Glac bl
330 kolsm IS ol pesdle AT s 4y g FoS e
Lade 5ul8 5 3 3 g0 0 s 4036 (0 5 SRaleST pl 5o (o
osb 4 S o ki 3 g5 s a1 b1 5 SV 5o
3,8 o a5 s et oy OT o L pose

o) O 31 (U S | S0 pike o8 e o0 i

Iranian Journal of Seed Science and Technology

Olallle s > 2355 (Estaji etal., 2012) cww! ;4 (s p it
Tl 03 g 3050 GBS o Sl Kl et I8
oY b b Wl e 68 Dol 5l psle L &
b S e e B Ld Ol Saale s OO (6
35 oS () 65 g5 Sln 15 o8
bl g 030> B ol Calides glayles 1 )y
FA 5 YF Cde a4 ppM B+ + S e 1L les cosliw 168
PSSR UIETTNS P [RCIR AN IS B
Lo s p el lasles 1S sls lis Salvia verticillata
b oSy 0315 S5 g s gme ol cpl Sl G345 15
Dl 5 4B Y Y ) e 4 S e o |l cosloon
alie 53 1y S3al e deoy (olo YF Se 4 sl SO
¢S 5030 gl 558l b e dulie 5ls il dala b
o8l 030 e, ds 457 sl ol Salvia verticillata 4.
Gt slaasl .(Khakpoor et al., 2015) @ _sls ¢ i
b 5ol s 4y S b 55 (205 JE e 55 0
PR P W SN WP PR S - WP YU & PR I
oIl Sale S oS 51> Ll Salvia verticillata
b P Sl i g 5 e 3 08 815 Ol ke
S e g3 2 8 S5 SRis 5L ol aids V0
Sl il Ao o Y a Shale S 035 423510
b lajdy sleg o7 sls 0L o b iyl S & (Tursun, 2020)
AV G50l S 4253 02V Do | 65 5 5
2361 gme 2l (LT 51 aS S s il o3
A edalie Ol il b iadle s
S 08,505 4l gaiss s (Tuncer & Ummuhan, 2017)
S5l o SV Al Sl gl 4RSS Y e
Capparis spinosa L. ,d duw! ¢S5 ) sw 3 1, (Ao 43 YY)
¥+ les 53 Ol ol (Al-Safadi & Elias, 2011) sls oLz
Glsles 5348 Jlm 55 ol el d il &S5 5i 5 4SS
ol gl B 50l g Al S 5y aiBs 70 5 FD
e S e Sl &S i s 487 s DL oot

Salvia grandiflora 5,8 5 o Gl sl

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



Yo

sl e

Ly o580 Aoy pmman 5 g b o o3lizul )4 Ol
S Gosb wams 10K oallas 1 e S (g5, dins o Sl I
Aals Sl 4 e 5y opl (G5 ailr Ao s Al Lsly o
Col S & b by ol 6 S O & d s on i 4 L o
o Sl el el S (el sl 50l il
Sl L 015 L2 457 il 03 ST 0Ly eiome (oLl 0
sy il by Lo oml (5 Sl s sle S
old #Molglayds e o 5 (Khakpoor et al., 2011)
Gles 487315 B iy odibp p S 5 5l e sl
4o 5 psmdi 4z 3 YY UIA o s S5ail e ) o sls
LB IS N1 i\ VWA Wy > 1Py R UGS P W
AL B ok Dol glasds g4l g
j)>}>'-d‘.ag‘_;l;.:ﬁ‘_;l.a)iigi\fgaboudcuwjﬁ
.b.llj_:‘).uc_,_.’zbJﬁj)jwa)H@élfJAS
233345508 o5 SABL s 5 000 (ARl ST
4o y50 53 3 g o y3 Vo Ll b aen 3 5 S5el e o SSL6
el s sl 5 Ol 3 s e 2518 S b
.(Bond et al., 2007) L 55 4 1> jub 5 5l 3 b 515
Sl 6 e e VO 4N &S5 55 48T L lauds Sl des 3 VY s pu
o Slossd Soge 4 5ol 23S 405 5 5k slasl sl o
Ls o Al 5ol 53 CoilS I ey oL (LU w05
o Slae (gla Szl 5 ()8 Lle 45 Lkiine ukizes
P51 ol cal sl S wi 13l5s & (s3b 5 Ol ke
25 3l 4 oy a8 eile ga (B o155 ST s S
Y &Lﬁglﬁéuy.JJluﬁ,dvaﬁjSuJg
e o Ol 555 Sl ey oS (S5 g8 5 o
Sl byl 5 cex sl Gbaa s &S sl GLis b ) 5
sokin, slaatey B b 5l sty dd) Gl el
dslie 9 Olalllas -l .(Bond et al., 2007) 5,15 1, & o sl
Ols 53 Olsl sl odins Ol o) ol C)L;\,},L.b‘oT
plasil Sl okl (oM 5 by annlio B nlgT ) i)
s ey oS A 5 e sy AY Ol e s (sl T gl
w g pals O go L5k 55 S e sl glayd s g eds

Y P P RUIPN EINWoRT N o LR S NESRY. 3

Iranian Journal of Seed Science and Technology

A5 SN g0 O g a4y a gy Js 4 O 5e) 50
o3 aloz Sl Calite (oo gl b (650w g0 3190 08, L0 1)
95 &S Al 36 Wil s (Khakpoor et al., 2015) S
2ah Eelly 0T (G3ale al3l s dls e S

ol rtﬁ.’.?) sl s g“L:f by eSS V’k‘: 3l g0
S g 2se ol G 02 N IS B A (S5 5
ur:_as..\;f@ﬁb;:\Jj@g!};‘@jatﬁ;w\@,bjl.x:_w\
Wb 3 sm s ate g Sl oo b Sl a3 S
das Gl el s gidler Olo s bl gial g sWWIL
.(Khakpoor et al., 2013; Nadjafi, et al., 2006)
J)}AJJL@..'Jﬂé@‘o)}&_ﬁb&jcgfu_’k
& 5 ol Al 85 IS e o il s
wﬁ@cd}ﬁ)}ﬁ)w@u)-fbcwliw‘w‘cu )‘J@M
e 4 (S 31> (S0 03 S 4 S oo
-.«\ATQ_.NJM(&‘LS_{U’_!‘\"' W)Jgjm‘fcj}ujé
Ly 5l s ab st Cela VY b O3 L iulesT ol 4 51
G G 53 iy A plonil el &S o U shes
Dy g el S e Chle 5151 S 4 45T s e e
o) Celw VY W FA 5l okes il 31 Sk s 4ls Cute L36 bayd
-\—«é)b@)‘bg;mc]gw)}‘JL;)M\?J}-.GJJQ:SAJJ}J
oleT Cuws 4 ml5 izren (Nadjafi et al., 2006) 5 87 s
"gi)}ﬁ}—‘”“i‘;:—@&:sm?"‘:—“‘f;u“f’ﬁd‘}‘ S
S oS 53 e S5l Sl s ap susllan sl 5t
Gl o b yen &S o el 36 s s e
Dl LSy AE Ogersn pl 6 o sl 3 s
.(Aghilian et al., 2014; Khakpoor et al., 2013) ...

oL ol ot s Jlasl gla e 56 0359 s e
e sl 3 olE oyl &Sl 0T Sl e gl
UL I N D L VP PR I JUA g T Pe
omamen 5 5k (So S s 4 KI5 e ol & s el

S )aﬁﬁ&;ﬁg@l)@:bﬂ | ol |

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s



ol L 38l oy il shte 4 (el (glayles 56 L Ys

Slos 53 a8 ol i Bl 5 056 sla,ds S8l Bl s
VS 5o e Slasdly g fan i ol 4 Sl oy
fok ol s 5P 5 k51 Alyssum alyssoides gl ;
B slos 55 oSt (6,IgSS i ¥ 51 Ly Lol sy Jlnb 8
2 Goler S D g sy s JalS S5 58 bl o
s 53056 by 55 p 03 4 A MINUS 68 554 e
oy ia VY LA Se 4y oS lasds sl bl e eosls Y
o153k (s g ok 4y STl ek 45310 (Glas 45 g0l
S s 4 el (S Py 35 el 55
Ol a5 5505 340 5 2Blite la il F S &S il s
WJlie (6l ) 1531 el ls Shwse S Aas e
Jlis) ,Legs U (Penfield et al. 2001; Western, 2012
Y & b s eks 54l e (Luetal. 2010; Western, 2012
5w sa A. MoONOSpErMA s .l a bl g4l 59
ey sl ol oo Ll S Hlga | G54 o s
S Lals) 250 b Dl g0 457253 0 )8 S Hsb 4 2K
DLl 5 6,8 e b 5 S e D g 1 58T s ST
(Sunetal., 2012) &S o 5,8 Jor OT 3l pir 4 O3S |
ol S o e 4 sl o JS (glasde S 5l Ol b s
Al 65 s 3 5 ol 0 e 5 5 S i ey
S e YL Gl lle U 2l 1SS s o fSan el

Ao OLEs sl G3al e 53 g ls gme il 581 il su oL e

Bl P8
);@;L;,d;)w@f@s;)tggcwwmau.u_ﬂ;
300 WG ol Last b g 2,5 L bl

References

Aghilian, S., Khajeh-Hosseini, M., & Anvarkhah, S.
(2014). Evaluation of seed dormancy in forty medicinal
plant species. International Journal of Agriculture and
Crop Sciences, 7(10), 760-768.

Al-Safadi, B., & Elias, R. (2011). Improvement of caper
(Capparis spinosa L.) propagation using in vitro culture
and gamma irradiation. Scientia Horticulturae, 127(3),
290-297. https://doi.org/10.1016/j.scienta.2010.10.014

Iranian Journal of Seed Science and Technology

plmil Ll 0 K sba 8 lasds 535 SE Slidos
4}?}\&}\.&3 0355 95 Sla )l (g9 Ay Cwl sl
3 remy b s LT aS7 Ui ase e Alyssum linifolium
38l Ao 5o YL L il B ) b e )
o ke a3 Ve wdily g Glas e geede 4y Y Hled s
b Cow byl G54l romen dd sdalin sl gles
Q5 4=PH o3 5umen 3 by 45 (6 g & Cils LI PH Ol
s S g Sla= T=pH ;5 J3ale 9 L) 4l
(L olild gy oS ST L layd a5 5l Fo Sl b, dils
3 eldl Sl oSl 2y Ges IGO0 e U
Ot S e e Sl aw Sl i Ges )3 s SAST gla s
Ll i 5l e s Gk s AL lINIfONIUM o das o OLt5 s
S e Gble & L5 e 5 e Sl 2lsr 5 T
.(Mobli etal., 2019) L

ol (AlYSSUM) 40 55 iz 31 5165 S oy 15,0 S
st & S )3 D go (bl 4 i ol sk S
S5l 5ol (SAS 53 P go 2 4y (Aol )3 Az
(o |l S olE &S 457 (AlySsUm MINUS) ae 56 (glas 58
0P 3ok e s T Sl Sl g O D g s
O Lo,y 51 i ol S go b ol Ol sla )
Al s 15 Lbl g (Sl CbB 5 Ly s o S n
hsn O3 5 b 1 &Sl sl dy G561 S
(ol Ol Ol 5o s 6o 2 5w 30y s 3l ol 33
o o oSl dmans MBI Eel s BB b o
A MiINUS 3w ga 45" Lsls OLAS pulimes . AS T 25 2ol 5
WSl S Ol SAST1, 55 e S
5305 s b (e olas 131G b Sl O BAs
Olsie 4y usby 25 Ll,d 53 o5 4 Goalor Gl Al 5 o0
Sunetal., 2012) &S~ fos ST 0 e &5

SV S ys Ao minus o35 sla ydh a5 sl DLt Slaass
36 Gladls a5 (g 4 a0 DLz |y (SK5sl e 58 ol
oS A ys gl d 5310 gy (slos 3 0ds 3l
HUlobs aw s gu Sde s a7 la,ds oS Jl= s s &l

GA3 ca‘_ﬁa})kp.v\bjs\ﬁ‘}?w)a\" J)J>U.\3:ﬁou\..i:

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.1016/j.scienta.2010.10.014

v

sl e

Bayat, H., & Aminifard, M. H. (2018). Effects of
salinity and drought stresses on seed germination,
growth, and proline content of common daisy (Bellis
perennis L. "Bellissima mixture™) seedling. Iranian
Journal of Seed Science and Research, 5(2), 83-93.
https://doi.org/10.22124/jms.2018.2913 [In Persian]

Benech-Arnold, R. L., Sanchez, R. A, Forcella, F.,
Kruk, B. C., & Ghersa, C. M. (2000). Environmental
control of dormancy in weed seed banks in soil. Field
Crops Research, 67, 105-122.
https://doi.org/10.1016/S0378-4290(00)00087-3

Bond, W., Davies, G., & Turner, R. (2007). The biology
and non-chemical control of Bellis perennis L. [PDF
document]. https://www.gardenorganic.org.uk/sites/ww
w.gardenorganic.org.uk/files/organic-weeds/bellis-

perennis.pdf

Estaji, A., Hosseini, B., Dehghan, E., & Pirzad, A.
(2012). Seed treatment to overcome dormancy of Salvia
leriifolia Bent. International Research Journal of
Applied and Basic Sciences, 3(10), 2003—2008.

Fariman, Z. K., Azizi, M., & Noori, S. (2011). Seed
germination and dormancy breaking techniques
for Echinacea purpurea L. Journal of Biological and
Environmental Sciences, 5(13), 7-10.

Fateh, E., Malekpourlashkariani, N., & Gerami, F.
(2012). Effects of various treatments on Echinacea
purpurea L. seed dormancy breaking and
germination. International Journal of Plant, Animal and
Environmental Sciences, 2(3), 188-194.

Finch-Savage, W. E., & Leubner-Metzger, G. (2006).
Seed dormancy and the control of germination. New
Phytologist, 171(3), 501-523.
https://doi.org/10.1111/].1469-8137.2006.01787.x

Finch-Savage, W. E., & Bassel, G. W. (2016). Seed
vigour and crop establishment: Extending performance
beyond adaptation. Journal of Experimental
Botany, 67(3), 567-591.
https://doi.org/10.1093/jxb/erv490

Finkelstein, R., Reeves, W., Ariizumi, T., & Steber, C.
(2008). Molecular aspects of seed dormancy. Annual
Review of Plant Biology, 59, 387-415.
https://doi.org/10.1146/annurev.arplant.59.032607.092740

Gupta, S. M., Pandey, P., Grover, A., & Ahmed, Z.
(2011). Breaking seed dormancy in Hippophae
salicifolia, a high-value medicinal plant. Physiology and
Molecular ~ Biology of  Plants, 17(4), 403-
406. http://doi.org/10.1007/s12298-011-0082-6

Kalateh, M., Kazemi, F., & Samiei, L. (2022, March
14). Investigating the effect of various factors on
germination indices of Salvia species. InThe Fifth
National Conference on New Technologies in
Agriculture, Natural Resources and Environment.
Tehran, Iran. https://civilica.com/doc/1472194.pdf [In
Persian]

Iranian Journal of Seed Science and Technology

Keshtkar, H. R., Azarnivand, H., Etemad, V., &
Moosavi, S. S. (2008). Seed dormancy-breaking and
germination requirements of Ferula ovina and Ferula
gummosa. Desert, 13, 45-51.
https://doi.org/10.22059/JDESERT.2008.27174

Khakpoor, A., Habibi Bibalani, Gh., & Mahdavi, Kh.
(2011). Influence of scabbing and hot water treatment on
germination of Salvia verticillata seeds. Annals  of
Biological Research, 2(5), 52-55.

Khakpoor, A., Habibi Bibalani, Gh., & Mahdavi, Kh.
(2013). Breaking seed dormancy and germination
stimulation in Salvia verticillata. Natural Ecosystems of
Iran, 3(1), 12-17.

Khakpoor, A., Habibi Bibalani, Gh., & Mahdavi, Kh.
(2015). Optimal treatment increased the seed
germination  of Salvia  verticillata L. Journal  of
BioScience & Biotechnology, 4(3), 255-261.

Kumari, P., & Dahiya, O. S. (2007). Dormancy, seed
viability, and seed vigour. In S. S. Narwal, B. Politycka,
& C. L. Goswami (Eds.), Plant physiology research
methods (pp. 41-57). Scientific Publishers.

Kwon, H. J.,, Shin, S. L., Kim, Y. R., & Kim, S. V.
(2020). Effects of temperature, gibberellic acid, and
KNO; treatments on seed germination of Maesa
japonica. Seed Science and Technology, 48(1), 65-72.
https://doi.org/10.15258/sst.2020.48.1.09

Lu, J. J,, Tan, D. Y., Baskin, J. M., & Baskin, C. C.
(2010). Fruit and seed heteromorphism in the cold desert
annual ephemeral Diptychocarpus
strictus (Brassicaceae) and possible adaptive
significance. Annals of Botany, 105(6), 999-1014.
https://doi.org/10.1093/aocb/mcg041

Mello, A. M., Streck, N. A., Blankenship, E. E., &
Paparozzi, E. T. (2009). Gibberellic acid promotes seed
germination  in Penstemon  digitaliscv.  Husker
Red. HortScience, 44(3), 870-873.
https://doi.org/10.21273/HORTSCI.44.3.870

Mobli, A., Mijani, S., Ghanbari, A., & Rastgoo, M.
(2019). Seed germination and emergence of two flax-leaf
alyssum  (Alyssum linifolium Steph.  Ex.  Willd.)
populations in response to environmental factors. Crop
and Pasture Science, 70(9), 807-813.
https://doi.org/10.1071/CP19162

Nadjafi, F. M., Bannayan, L., Tabrizi, M., & Rastgoo,
M. (2006). Seed germination and dormancy-breaking
techniques for Ferula gummosa and Teucrium
polium. Journal of Arid Environments, 64(3), 542-547.
https://doi.org/10.1016/j.jaridenv.2005.06.009

Ozcan, L. 1., Arabaci, O., & Ogretmen, N. G. (2014).
The determination of different germination applications
on some sage species. Turkish Journal of Agricultural
Food Science & Technology, 2(5), 203-207.

Panwar, P. B., & Hardwaj, S. D. (2005). Handbook of
practical forestry. Agrobios.

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.22124/jms.2018.2913
https://doi.org/10.1016/S0378-4290(00)00087-3
https://www.gardenorganic.org.uk/sites/www.gardenorganic.org.uk/files/organic-weeds/bellis-perennis.pdf
https://www.gardenorganic.org.uk/sites/www.gardenorganic.org.uk/files/organic-weeds/bellis-perennis.pdf
https://www.gardenorganic.org.uk/sites/www.gardenorganic.org.uk/files/organic-weeds/bellis-perennis.pdf
https://doi.org/10.1111/j.1469-8137.2006.01787.x
https://doi.org/10.1093/jxb/erv490
https://doi.org/10.1146/annurev.arplant.59.032607.092740
http://doi.org/10.1007/s12298-011-0082-6
https://civilica.com/doc/1472194.pdf
https://doi.org/10.22059/JDESERT.2008.27174
https://doi.org/10.15258/sst.2020.48.1.09
https://doi.org/10.1093/aob/mcq041
https://doi.org/10.21273/HORTSCI.44.3.870
https://doi.org/10.1071/CP19162
https://doi.org/10.1016/j.jaridenv.2005.06.009

ol L 38l oy il shte 4 (el (glayles 56 L YA

Penfield, S., Meissner, R. C., Shoue, D. A., Carpita, N.
C., & Bevan, M. W. (2001). MYB®61 is required for
mucilage deposition and extrusion in
the Arabidopsis seed coat. The Plant Cell, 13(12), 2777—
2791. https://doi.org/10.1105/tpc.010265

Rahimi, H., Malek, M., & GhaderiFar, F. (2022). Seed
dormancy: A review on importance, dormancy types, and
elimination methods, with emphasis on the trend of seed
dormancy research in Iran. Iranian Journal of Seed
Research, 8(2), 131-150.
https://sid.ir/paper/1137141/en [In Persian]

Rouhi, H. R., Karimi, F. A., Shahbodaghlo, A. R,
Sheikhalian, M., Rahmatabadi, R., & Samadi, M., &
Karimi, F. (2012). Effects of sulfuric acid, stratification,
phytohormone, and potassium nitrate on dormancy
breaking and germination of Tulipa
kaufmanniana Regel. International Journal of
AgriScience, 2(2), 136-142.

Sadeghi, H., & Rasouli, M. (2012). Effective methods
for improving seed germination of Medicago
scutellata and Medicago rigidula. Romanian
Agricultural Research, 29, 37-41.

Sun, Y., Tan, D. Y., Baskin, C. C., & Baskin, J. M.
(2012). Role of mucilage in seed dispersal and
germination of the annual ephemeral Alyssum
minus (Brassicaceae). Australian Journal of
Botany, 60(5), 439-449.
https://doi.org/10.1071/BT11314

Iranian Journal of Seed Science and Technology

Tuncer, B.,, & Ummuhan, F. (2017). Research on
overcoming the dormancy problem of Corchorus
olitorius L. seeds. Turkish Journal of Agricultural
Research, 4(3), 268-274.
http://dergipark.gov.tr/download/article-file/334867

Tursun, A. O. (2020). The effects of low temperature
applications on dormancy of Salvia verticillata L.
and Rumex crispus L. seeds. Pakistan Journal of
Botany, 52(6), 1885-1890.
https://doi.org/10.30848/PJB2020-6(18)

Wester, T. L. (2012). The sticky tale of seed coat
mucilages: Production, genetics, and role in seed
germination and dispersal. Seed Science Research, 22(1),
1-25. https://doi.org/10.1017/S0960258511000249

Zammali, 1., Dabbous, A., Youssef, S., & BenHamed,
K. (2022). Effects of chemical priming on the
germination of the ornamental halophyte Lobularia
maritima under NaCl salinity. Seeds, 1(2), 99-109.
https://doi.org/10.3390/seeds1020009

Zuti¢, 1., & Dudai, N. (2008). Factors affecting
germination of Salvia officinalis seed. Acta
Horticulturae, 782, 121-126.
https://doi.org/10.17660/ActaHortic.2008.782.12

Ol o o585 pshe o 2

Vol.: 14, No.: 3, Autumn 2025

VEF ol osled OF s


https://doi.org/10.1105/tpc.010265
https://sid.ir/paper/1137141/en
https://doi.org/10.1071/BT11314
http://dergipark.gov.tr/download/article-file/334867
https://doi.org/10.30848/PJB2020-6(18)
https://doi.org/10.1017/S0960258511000249
https://doi.org/10.3390/seeds1020009
https://doi.org/10.17660/ActaHortic.2008.782.12

