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Abstract

This experiment was conducted as a factorial based on a completely randomized design with four replications and the first
factor was Culture medium with two levels: laboratory and Greenhouse, and the second factor was seed pre-treatment with
five levels: Control, Leaching for 12 hours, Leaching for 12 hours and Soaking in gibberellic acid for 12 hours, Scarification
with sandpaper and Scarification with sandpaper and Soaking in gibberellic acid for 12 hours. The results showed that in
Greenhouse vegetative traits of plumule length (78.6 mm), radicle length (109.34 mm), seedling dry weight (102.7 mg),
allometric coefficient (0.72) and seedling vigour (95) were higher than the laboratory (p<0.05). The results also showed
that leaching and soaking in gibberellic acid pre-treatment increased indices and traits germination rate (5.56), mean daily
germination (1.9), peak value (2.48), germination value (6.1), plumule length (61.9 mm), radicle length (86.1 mm), seedling
dry weight (82.2 mg) and seedling vigour (94.3) (p<0.05). This pre-treatment also reduced day to beginning germination
index (5.6) (p<0.05). The results of mean comparison of the interaction effect of Culture medium and Pre-treatment showed
that in Greenhouse leaching and soaking in gibberellic acid pre-treatment reduced day to beginning germination index (4.2)
and increased vegetative traits of plumule length (93 mm), radicle length (129.2mm), seedling dry weight (120.8 mg) and
seedling vigour (124.9) (p<0.05).
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Table 1- Equation of germination indices
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Equation number Index Equation Reference
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1) fjﬂi e =—x100 Ranai and De Santana, 2006
Germination percentage N
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@) It =5 GR=Y 2 Maguire, 1962
Germination rate ti
3) i S8l o MDG = ¥ Noorhosseini, 2018
Mean daily germination T
Sl 55 na
(4) A PV = — Khoshkhui, 1991
Peak value Ta
Gl 5
) ST GV = PV x MDG Khoshkhui, 1991
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-~ T o
(©6) sl AC= ok ISTA, 1979
Allometric Coefficient RL
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Seedling vigour
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iy, Jsb =RL coile J b =PL

n= Total of germinated seeds during period, N=Number of sowed seeds, T=Total germination period, ni=The
number of germination seeds at an interval of distinct period, ti=The number of days after the start of
germination, na=Maximum number of seeds in germination peak, Ta=The number of days to reach na point,

PL= Plumule length, RL= Radicle length
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Table 2- Analysis of variance of germination indices and vegetative traits of Capparis mucronifolia
in Laboratory and Greenhouse
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Table 3- Mean comparison of the effect of culture medium on germination indices and
vegetative traits of Capparis mucronifolia
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Seedling vigour
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Means in each row fallowed by similar letters are not significantly different at the % 5 probability level (LSD Test).
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Table 4- Mean comparison of the effect of pre-treatment on germination indices and vegetative traits of

Capparis mucronifolia
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Means in each row fallowed by similar letters are not significantly different at the % 5 probability level (LSD Test).
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Table 5- Mean comparison of the interaction effect of culture medium and pre-treatment on germination
indices and vegetative traits of Capparis mucronifolia
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Means in each column fallowed by similar letters are not significantly different at the % 5 probability level (LSD Test).

SiNlgz il el
Jsdr) Sialer glaes b ulols 4 s s
D) i 93 e H\ed 9 LiS boes Al &S sls olias (Y

23 S8l i)l perld 5 T flazs JI puomen
Miu.a @Lﬁwl«‘j.@‘abﬁ)b@uw)b\ Cb.w

Lo u.a;'gi.ﬂ (v J)J:-) u.a:-l.f& u._{‘

Y#



VP QL’L@U/Y a)u/\\ A&-/Q\ﬂ‘)%sjjtéjr)k«gﬁﬁ

o) e 1 o 80le alie ks lal y el 3
3l S8 Lases 55 ud et ie (F Jads) Sliw
L) amais )y Jsb «(ra doo VAP Hldae L) 4zl Jsb
S L) aealS oSt 035 5 (oo oV /F s
Len 53 Sl oyl polie 4 S (5 e VYAV
Ao )3 0 o 53 (Sl e ol g i oz lejT
0t Sl T o Kile anlin gl ol il
Lolyon ool oS 5 slas dlest sls 0L (F Jgu)
e 3s Dlio Sl S oo sl 55 Ol
L) axaiy ) Jsb «( e oo #V/8 ldie L) ax il J5bo
e L) 4l ¢St 055 5 (o o A/ lie
W & o GBI ) oS el 0 (8 e AV/Y
ew b os g yls gae M)JOCJ:»N 2 olis pldals
130 S 5 Jame lize 31 S0l sl s
bses j3 31y OLE (0 Jgda) Gidile sla e li
Il 4 e bleg 1 el s Jleel oKl 5T
03 bl odis dald 4 S o9y Slaws Hls fae
Al 5 2T oS 5 sled ST o GBS Lo
A/ e L) axdlw Jsb io sy Sl oS
055 5 Cradn VYA/Y Hlide L) azrais ) Jsb (e s
3l 4 i (8 e VA litie ) el ST
0 éa.» Gl gme Dgls 5 a5l (Olie ol dals

RGO I R PR W

ST 52
(Y dor) Gialmr slaasle uilyls 425
e (o3 ) o 53) LS Lama 168 515 0L
Slesd 5 S Laee flize JI cpmen 5 (oo 55y
o530 e 53 sl o Satls S ss ot
Ln 1 Sk anglie gl olal ol 03 513 one
GBS Las p3 ds ot ie (F Jgds) Lasli ol
L) o&igle3T Lo 4 o (/WYY liie L) Lastls oyl
Lo 30 cb.ﬂ 23 Gul3 sme Dol g iy (/PM lide

2 e b S S gl gl S | axi 1

v

Q\‘)&QA 9 aJL.T

& S BIFA Jlin L) Lastls ol oK lesT Lasma 53
Golssme Sl 5 it (/FF lis L) 61 Lass
S oKl el gl ol 4203 A y3 0 e )3
(F Jsur) Sial g laas bl (s i led
,;oxw@;tﬁa&ﬂT@f;J@leslgow
W) 58l ) pals Sl e S e A
L) dals & S 531 ) 457 Sl 0 (/) Ik
el 0355 5l fme A 53 O e > (F/PF luka
4 Sl 5l SR g peS A et ta ipan
s (e Jlaiab) s il s s b o cusys
(/Y e L) &S o ol 5 23 515 oS 5 sles
L soslem 55, peli 5o talS opl g i sdali
0351 13 dmn Ao 330 el 53 bajles sl 5 als
Sad s e Jlize 1 o Sibe aaslin b L
sls OLs (0 Jgue) Gial e Gl etls 5 i gy i
Sie L) G5l b5 et o8 tle T Lma )
S o el 5 2 5T (25 5 s 36 2o VWY
O o 53 (Sl imn Sl 5 il Bl AaLS 4y S
bse ol )5 Ul et in Gummes (Cowl 4lils oy
Lo i 4 S50l S0 et ld Jde o eS
S 5 oles 5 (F/FA Jlaae L) s il 5 Hlad 4o
Sl 0355 (F/O8 e ) SO o Al 5 a3 30 5
sl dald Lap ;50 éa.» 25 Suls gae Dsls &S
3 plS en Jlesl G158 Lses 5 515 Ol b b
sl oo el Sl e 18 4 e ba e

ol odid bl 4 Cd

i 039 9 drdiy) Jgb drBlw Job

}(.Ju_.,ajb\ CL.»):)CJ@JS‘SJ‘)QL&;(Y
;‘W}(v\—nﬁjéo é—»ﬁl);)ri«i}J&)w

d)bkr:«-:jjh:)u—qﬁﬂ(u):\ éﬁ—»)b)L@;TJ;GSA
N3 ime omalS St 055 5 araiy; b el



VP QL’L@U/Y a)u/\\ A&-/Q\ﬂ‘)%sjjwjr)kgﬁﬁ

&

—

s ol s (WS 5 oK le3T) CiS Laes il

Slls )3 oy 5 oy 390 Jlaie 3 51 015 e |
2 A8 Lo Sl Gl laet i LiST bee
Lo 53 el Sy i ol | 5y Gy Slio
O cract s Jsb cardln Job 29y Sliw 418
Les 4 i 54y 5 T o i camalS S
B Ul el w28l (g 5 Shoe 5 2l 31 oo 3T
(S38l Ao ys pslie sls DLt o tole3T Jasms s
Sl 350 iy Sialer Sl ¢ G54l o
P bty il slie jlasee cpl 55 Sidler 50 s
s Ol gn 2l Al el 03 3 3 e 5 g SIS
ol jT Laes 3 S 68 ol slaydy 5 23 8
Sl €) 5380 sla oL da 3l 66l 4 o
G ol 4 Sl (¢ g0 :ng.«& (—5,
Sy S8l mlse o gl (Khoshkhui, 1991)
@;a\ﬁ,gﬁéu,ﬁujiéw@ggsuﬁ
5o S8 Sl Oyl edide 4 Sl e 4 568
i 5 S s Ol BSE Cp Uals e 1S
S o Oy Ol ol Hla, 5 5 glo 9 ool 51 5
3 gdoen S5 Lo ile oyl b b i O3S Ikie
sﬁngbJ\&Sl&bﬁ,ﬁJ:S@@AAﬁ@
@%))}Ouﬁ&TJTl{SBJQQﬁycﬁjg}ls-éj‘ﬁ
o 058 gl 5 Lloggr (B sy (gl (o5 O3S
pr@,i,;,us\jwﬂ,gn;;;g»,;‘u
e &y el 5 ZiS laome 1 558 Jsls 55 al )
G Al dlny &y 0 sy 5 S5 Glas] 5o (50L5
$lo3,3T 3 $Kn S5 cpmen bl o 28 ST
35d 0 LU s a5 bl i )5 g Lol i
S S8 5ol Blael 13 &80 S 58 a5l ool
P 33 A4S (5,8 Jor G5l | o b
G 4 Ol g o8yl e 3 Ly i 5 Sloe
5,5 o lsl 35 (Saadat ef al., 2005) 01, Ses 5 Coslaw

YA

v Sl Sl el pod sl iy

S g dlesl 213 0L (F Jsua) S50l o gl s L
e el R e (g0 R lasled
tslie gl e e 0l ald & o (g e T
350 ) s b s 5 dame il 1 Sk
Jlesl 4138 5 o8 tulojT Laen 55 2 433 Lot
o ld s cae Gl e bl (al.lf@.a

w‘aw%u%w&ﬁﬂ}n‘%rﬁ

2N A

Jad) G5al s laast L ol 4 o s

5 (Usys) CL.»):)C,_.Z{L.‘;#;\SM;QL&S(Y
23) 0 95 Dl 5 S Lams blite JI pioren
oSl 03 g 5l e yds 4y asls (Lo 550 e
o ol g e 1 S0 e ol el
L) jasls ol B8 Loss j5 As et (F Jsd>)
OF/A e 1) o8ty la 5T Lases d S (A0/4 ke
| ails o 530 é.ﬂ 03 Sl g DoglE g iy
S atls 5 )b s | oSk dslie i
sl oS 5 sl Jlasl sls OLES (F J3d) 554l o
2 Gl Bl o S il 53 Ol Lol e
Camd sl 331 ol a7 il 0l (AF/Y luze L) 5 4
035 I3 san o 530 b 55 (PY/F HlURe L) dall &
¢ e ol e Jlash L it i
RO PRES RN EAPTCHNG DS R B ISR N[
235 D 5 Jame lize 31 S0l i s
Lo 55515 0L O Jsdar) sialsr slaasls
Sl 5T o (VYF/8 e L) Hdh 4ty el alslS
5 Rl s 4 Cod S e il 5 5T S5
et (Lol aibls Lo 35 0 cbd 03 Gl s DoylE
o ey astls e o 2aST Lo (pl )3 Ab @t
aolsl 53 .l 635 OMY It L) sl e & b g o
basla 51 pltS s Jles oy leST Lams 55 i slae
Al 4 Gl jdh e jastld Gl gae (Rl 4 et

ol 0lis



VP QL’L@U/Y a)u/\\ A&-/Q\ﬂ‘)%sjjtéjr)k«gﬁﬁ

S8 p S S el 5 o 2T 3 )8
(Ferula assa-foetida L) o) 55T 0 oy
S5 5 U S 5, 3158
> (Jankju Borzelabad and Tavakkoli, 2008)
Lols Ol o G3aler p S dewl 56 o g
2 &S dal codd Jlas! gla sl o 5l S
S S o pin 55 o5 e 51650 S5l
ROM PN
Slis 5 Sjul e sl el ;,pt R RRIEE
Aals 4 o (33 5 e 3T o by s
Jole 8 i Ol5 o opl gl el Bl
Seib ALE 45 ol sl Siale oS 5sueus
S 0305 e s il Aty (SGLS slaa
Sl 4 55 Gaw )3 55 (Makkizadeh Tafti, 2012)
=5 Sk (il Rl Bl s (s A Oles 03
G | 3w pl 3 o b aoes Lol ST e oyla 5 S
Slasl Bl a5 pde o sas )
Toncer and ) il 5 il Sladss b ¢ 34l
Okl goslaw BT L a5 3l > &5 «(Tansi, 2000
5 S50l Ao 53 SRl Jele 1) S e ! 5
A5 g 03 gad J“J‘jf (C.ovate var palaestina) )/}/f
2 S Al 5 o 58aT (S 5 sles 2l Cllas
2 o leT Lo 4 o (6 240 3, Shes SIS Lo
L b6 GRIH s 38l s dib 03 oS
Cgr Sl o S Tl caladls i)y Sliw
o3liz | 3, g0 &S Lamn ke oS ol 5 28 5 5
Slicw S Cute IS J1ecs § aalp L5
U NP CI w2 A C S PO K Py

AL A3 el g e

S g5 doxas

22 0l Lol pr g s toT (oS 5 e (S8 5k
)QuJWﬂuﬁwéﬁéﬂ&Qﬂw‘

Y4

Q\‘)&QA 9 aJL.T

3303 05 ssm oS G5l s 1 G a3
= L8 F N F s 3550 Sl 5 o8y laT Lo
1 o o8yl 3T Lamen 3 aydy 34l o7 05 Ol
bayd a@bjT.@ujégd‘d;Qo:ﬁﬂfdfG-
Loen )3 Ll 3 &l (555 slaslad plas ST s
o g s s 3T 6)ss Ul layds Jale S
ol 03 g 5uaT ik go
2 ot ol Bl ekeT s ol
Jlasl 313 0LE a5, Sliw 5 a4l slaasls
I 4 e S Ay g BT S
Slio 5 Giale glagatle (Froael gl o
Sles ol dlasl b oS (ool 4y Gl ol 5 2y g,y
dald 4 Lol (G54l s et Ll () iy
ol ¢ g8l o Slis 5 b el g 3 s
Jsb e Giailer a5l S 2500 il (G54l
Bk a5 ealS oSt 055 caraty ) 5 sl
3R (S ol asls dald b gyl ae sl
salde LB Al G Sl s ol sla il
AU oo byl il e gar5 B 5a, pali Sls e
Db ol S @ 015 or nl by Sl (295 2 5l )
s b o AL &8l oy S8l 090
IR (KOs S el 5 58T (5 5
=t O}‘jéﬂ 28 oylsl rags ol sl
Slam ys 3 5 G > (Makkizadeh Tafti, 2012)
PR e 55 sk (255 0T S e Ol L
Sl e li [al3l 5 50 Oolbl ys e WS i
g pp CB a5 o 5T S e s 4
e 88 o el 3,28 L 5 gy 53 g 5
St a5 4l l 1 5ds 53t S T 4 o o
Oz Ss 5 T WT T Sl 5 lealT s,
OT a8 555 00 O g5 o5kl o6 5150 4 L3
0L, s Al Gialer sl e ld s s Ll 5 e
shed 3 55 (Nowruzian et al., 2017) ol an



VY Ol /Y o)t /Yt / Ol 5y (505 5 p sk 4,25 s S8l sl etls y d b i

ol sl (S5l )93 OB ob S 4 Ol 5 oo ) 2L 95 ol ez 2050 F3ler Sla et b s
t;LMng‘f&;il: anlsl 53 5 ¢Sl oses 3 shl:fcu'}f s gme Aol 8l Grags ol @Lﬁ e Ol el axils
Qlygﬂ})&)waljghwwtﬁ)&}i ,l;wﬂ&;@jd\ﬁuﬂ‘ﬂ”au

VBl dal il glas s Tws o egs 1 (SO Sl )3 558 Slasdy G50l g5 Sy pasLa

G g}_‘i‘i})u’:ﬁ )Lq.:: Ui‘ J’::E CMS}&&KJ)

Reference &bo
Basbag, M., O. Toncer, and S. Basbag. 2009. Effects of different temperatures and duration on germination
of caper (Capparis ovata) seeds. J. Environ. Biol. 30 (4): 621-624.

Farhoudi, R., A. Modhej, and M. Motamedi. 2021. Evalution of Arctium lappa seed dormancy breaking
methods. Iranian J. Seed Sci. Res. 8 (2): 197-212. (In Persian)

Ghanbari, M., A. Modarres-Sanavy, and A. Mokhtassi-Bidgoli. 2021. Assessment of Germination
Characteristics and a and p Amylase Activity of Indian Cheese Maker (Withania coagulans) Seed in Response
to Scarification and Potassium Nitrate. Iranian J. Seed Res. 8 (1): 73-89. (In Persian)

Hamidi Moghaddam, A. 2021. Effect of mechanical and chemical treatments on germination characteristic,
total phenolic compound and enzyme activity of henna seeds (Lawsonia inermis L). Iranian J. Seed Sci. Res.
8 (4): 387-401. (In Persian)

ISTA. 1979. The germination test. International Seed Testing Association. Seed Sci. Technol. 4: 23-28.
ISTA. 2009. International rules for seed testing. Annexes. Seed Sci. Technol. 49, 86-41.

Jankju Borzelabad, M, and M. Tavakkoli. 2008. Investigating seed germination of 10 arid-land plant
species. Iranian J. Range. Desert Res. 15 (2): 215-226. (In Persian)

Khoshkhui, M. 1991. Plant Propagation, Principles and Practices. Shiraz University, Shiraz, Iran. (In Persian)

Koc, H. 2001. Germination of Caper (Capparis spinosa L.) seeds. Beletinul Universitatii de Stiinte Agricolr
Seria Medicina Veterinara Cluj-Napoca. Seria Agric. 55/56: 292-296.

Maguire, J.D. 1962. Seed of germination - aid in selection and evaluation for seedling emergence and vigour.
J. Crop Sci. 2: 176-177.

Makkizadeh Tafti, M., M. Farhoudi., M. Rastifar, and K. Sadat Asilan. 2012. Methods of breaking seed
dormancy in Caper (Capparis spinosa L.). Iranian J. Range. Desert Res. 18 (4): 569-577. (In Persian)

Noorhosseini, S.A., M.N. Safarzadeh, and S.M. Sadeghi. 2018. Effect of Production Region and Seed Size
on Germination Indices and Heterotrophic Growth Components of Peanut Seedling (4rachishypogaea). Iranian
J. Seed Res. 4 (2): 57-77. (In Persian)

Nowruzian, A., M. Masoumian., M. Ebrahimi, and Gh. Bakhshi khaniki. 2017. Effect of Breaking Dormancy
Treatments on Germination of Ferula assa-foetida L. Seed. Iranian J. Seed Res. 3 (2): 155-169. (In Persian)

Olmez, Z., Z. Yahyaglu, and A. Omer. 2004. Effect of H2So04, GA3 and KNo3 treatment on germination of
Caper seeds. Pakestanian J. Biol Sci. 7 (6): 8§79-882.

Panico, A.M., V. Cardile., F. Garufi., C. Puglia., F. Bonina, and G. Ronsisvalle. 2005. Protective effect of
Capparis spinosa on chondrocytes. Life Sci. 77: 2479-2488.

Ranai, M.A, and D.G. De Santana. 2006. How and why it measure the germination process. Revista
Brasileira de Botanica. 29: 1-11.

Saadat, S., M. Homaee, and A. Liaghat. 2005. Effect of Soil Solution Salinity on the Germination and
Seedling Growth of Sorghum Plant. Iranian J. Soil Water Sci. 19 (2): 243-254. (In Persian)

Saghafi Khadem, F. 1999. Capparidaceae. Research Institute of Forests and Rangelands, Tehran, Iran. (In Persian)

Y.



\\c‘\QLL»{U/*:)M/\\.ua-/ﬁ)‘fl‘)u'b.é‘)jujr)l&du“fb' Q\)&@)u\{"-

Soyler, D, and K.M. Khawar. 2007. Seed Germination of Caper (Capparis ovata var. Herbacea) Using o
Naphthalene Acetic Acid and Gibberellic Acid. Int. J. Agric. Biol. 9 (1): 35-38.

Sozzi, G, and A. Chiesa. 1995. Improvement of caper (Capparis spinosa L.) seed germination by breaking
seed coat-induced dormancy. J. Hortic. Sci. 62: 255-261.

Toncer, O.G, and S. Tansi. 2000. The caper (Capparis ovata) culture in Turkey. Pakestanian J. Biol Sci. 3:
568-570.

Zare, A., F. Deris, and Z. Karimi. 2021. Determination of Cardinal Temperature and Evaluation of
Germination Characteristics of Syrian Thistle (Notobasis syriaca) in Response to Temperature Range and
Salinity and Drought Stresses. Iranian J. Seed Res. 8 (1): 91-104. (In Persian)

A






