Plant Productions, 43(1), Spring, 2020

Plant Prod., 43(1) (2020) 1-12 ISSN (P): 2588-543X
DOI: 10.22055/ppd.2019.26379.1621 ISSN (E): 2588-5979

The Effect of Thermal Shock, Burial Depth and Seed Position on Germination of
Seeds of Heteromorphism Hedge Parsley (Torilis arvenis)

Rezvan Payamani®, Iraj Nosratti** and Masoomeh Amerian®

1- M.Sc. Student of Agroecology, Faculty of Science and Agriculture Engineering, Razi University,
Kermanshah, Iran

2- *Corresponding Author: Associate Professor. Department of Production Engineering and Plant
Genetics, Faculty of Science and Agriculture Engineering, Razi University, Kermanshah, Iran
(Iraj.nosratti@razi.ac.ir)

3- Assistant Professor, Department of Production Engineering and Plant Genetics, Faculty of Science and
Agriculture Engineering, Razi University, Kermanshah, Iran

Received: 27 June, 2018 Accepted: 12 December 2018

Abstract

Background and Objectives

Weeds are one of the most important factors that affect and reduce the yield of crops. Hedge
parsley produces two shapes of seeds, fluffy and non-fluffy, of their germination behavior little
information is available. The aim of this study was to investigate the effect of seed position,
burial depth, thermal shock and seed polymorphism on germination percentage of hedge
parsley.

Materials and Methods

The experiments were conducted based on factorial experiment in completely randomized design
(CRD) with three replications at campus of agriculture and natural resources during years 2016-
2017. In the first experiment, the factors included seed position (high, middle and low plants),
temperature (20 and 25 C°) and seed shape (fluffy and non-fluffy). In the second experiment, the
factors were thermal shock (100, 150 and 200 C°), burial depth (0, 2 and 4 cm) and seed shape

(fluffy and non-fluffy).

Results

In the first experiment, with increasing temperature from 20 to 25 C° germination percentage
decreased and at 20 C’ the highest germination percentage (73.33%) was observed. Seed shape
also affected seed germination percentages. In the second experiment, the burial depth had a
positive effect on seed germination and with increasing burial depth, seed germination percentage
increased. Interaction of thermal shock and burial depth showed that increasing burial depth and
temperature increased the percentage of germination (57.14%). In both shapes of seeds,
germination percentage increased with increasing burial depth and the highest germination
percentage was observed in the maximum burial depth (4 cm).

Discussion
The results of this study showed that this weed is capable of germination in a wide range of
environmental conditions. Germination percentage of hedge parsley increased with increasing
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burial depth. The optimum temperature for seed germination of hedge parsley is 20 C°. Seed
shape was affected on seed germination percentage of hedge parsley.

Keywords: Apiaceae, Germination percentage, Seed Shape, Temperature and weed



v WA le ) o lad FY il aE Sl 5
G gl und 1909 §B 19 (JINlg> 9 3N o> 9 (88 Gas (( Fil I 9b Wb
(Torilis arvensis)
Y. *xY .. \ . .
OL ple e gmane 37 (J pai = 2l (Soly Ol 5d s
Q‘,:"aLin;‘szbAKJZJ‘Jcdj)jufw-\;yjr}l&av\g‘l}bcdj)}f\jfTﬁ)\wwﬂfdﬁub—\

(Iraj.nosratti@razi.ac.ir) ol , celisle 5" es 31 o&Keils ¢ 55 )sliS _melige 5 e oSl (AE S5 5 A5 05,5 Ll 1 g ONiweg 7Y
Ol colsile S e3ly o315 06355187 qurkign 5 p sk 0dSCiils ¢ ALE &S5 5 A 5 03 8 skl ¥

WAV 4/ Ly b WWAV/ R/ il s 6

ol

918 5 Hdo I 90 Ogiwbe §,» Ldle .oiiud OV e & o Sl (g 55576 31 O j o sbiilke
ol anllta 31 Bud L3518 3959 BT Jidilaa sd; b Ll 10 o8 SleMbl 457 Wi 0 Wgi &5 " 9w
il SO gilo §pb ile (J)dilar oy p s (IS 9 (ol e (80 Gas o ol ST ey
b L § (539915 Sy 33 31 4 dew Ly Il ol 7 g LIB 53 9 59T B D ygod B ke T
e 9 awg Yb) sy oSl Jolds B g6 Sl Lisle3T 58 ks 11 1FA5-1140 Slb Jlu b (5315 oliils
Jobd £93 (s Lo3T 50 B 3957 .33 (5™ 55 9w § IO ) sy IS 9 (315 ilw 453 YO 9 ¥+ ) Lo (4 g
93185 457) 5y I 9 (o Hlw ¥ 9T (o) s (90 Fas (S F e a0 Yer 910+ N ee) Fil S od
O ginwlo yoo (S 34lem Ao 3D 9 (S0 x0 FT 50 KL 9 od (88 Gos 45 318 O guld .09 (&5 5 L9y
Slod 13 9 315 Vs sl Ju Jidilgm o3 31 F il 450 YO 4 ¥+ 31Ld (a8l b Jol halodT 500,00
o Wl 95 Gos P98 b3l 53 b oudlin (Mo yd YFITT) J341aa o sd oy 5 s 157 ilw 458 ¥
5 g Jolite $1.818 OS5 il 381 sy (S34igar Mo sd (98 Goe Ll b § Cadld egiwle sy Ji4ilg ¢
boody IS 90 & 58 .l 0 B SH4le> o 38 Lod § (90 Gas gl Bl L 4 18 HLiS 88 des 9 Jil >
5 90 3990 (yo il F) (488 Boe w0 g 30 9 318 OIS Sl 1 S 3dilg o yd 90 Fas gl Pl
SIS =z Wl 590 (5340019 Umosd 5 3 s K 9 SIS () (M 3d OANF) (S5l N3 o 5 s
D 0udlio & 7 g s 3O (FINIg Ao 3D (g F s IS 5 5950 03Il (09 FTHp Seg b .ol
Ll (o Sl =l 31 (8100 pud™ diold 50 Jidilga 4 536 H o Lale ool &5 310 UL ol guid s
G gimwlo 3 (34195 (ST 9 dug SLd 310 LS !l Pl <Sgiwb j» Lale  Jidilga o yd 98 dos gl 31

893 IO T Sgiule 34193 wo3d 3 K5 sl 81 57 ile 458 ¥e Slod

Sadaale gy S od ( Ji41em woyd Qb piar (o Slguuls”

¥o B YO Ol a1y Ol pl 53 Jgvames 5 Shes (g sbas A0 30
J}M‘:):\:g“_..ﬂ:j\cdlf)}b@cm:&ﬂlfwﬁ 23 g Lgl.aui.‘\g- il uifr-é" 3 6{:
23S el 53 5 p slaile w g lie (ST s o ol s 5p glaile sl 8y e Ol siS

(Nosratti etal., 2017 &) ol Ktz ;L O ) S dma Jalge S ) S a gl ol


mailto:Iraj.nosratti@razi.ac.ir

e B3 e ol S gi b0l es 5 el ¥

Ges plply «(Chauhan et al., 2006) k)l <l
08 s JB by & b Sl Gkl ok 80
;! .(Chauhan and Johnson, 2008 ¢) sl j 5e bes
oS s sy oKl e 3l g Jelse S
A ls o ol s (Baskin and Baskin, 2001) <.
Cheplick and Sung, ) 35 o sl 4ls ol
g g e oS 6K 3 egm b 4ils Cundge (1998
3 ok Sl e G Sy 0T s
S Olgea bl ol s 3 S el
Moravcova et al., ) 355 e b "ol 4 arul
Gsbsl anais s 4 ol - San a5 o) (2005
L 5 (Datta et al., 1970) 4l bals ol 4 el
Jle Ol giea) Cumdge S 5 el 5 (sladils a5yl
i)y Vpame 4 Cond (3TE b s
(023708 VU 5 e Olyea) 6,05 Cumige 3
o SO e I Jaoes Calibes Ll b ys &S
Aol o drm g 4l W5 Ol ys yobe ol 54 50
b ge 5T Asteraceae slaa S I gsldar 43 .LEL
Baskinand ) 3 55 s odalive ) Sialsm » 3T 5
slacale )4y g4l e Ao sy sl (Baskin, 2001
b8l 5l S spsle saly 53 ol il i 1
Hetero ) s e O 4 &8 il o j o Cale o g
b cwioeen (Duke, 1987) 545 » «iS ;5 (blasty
o3l gl DalE Sialer slaatli ey & ol 0dd
(Melati etal., 2010) cwl 5 30 55 O
W5 godis0lis sl (USEin) by 05 50
(oSS (o 53 el oS S Lo e il 15
il 151 5 gl A Slos 5l ol U5
2 ekimss e 5 i) Wl K s badls
Lol s b daome plo 5 5 5d S (eSS was S
o S (Imbert, 2002) 555 o o> (o sllasl
olgis 5 8 0 s 5k iy Slhogast 5 ol
PSRNV I I PR W PRSP o P
e OlE s bug S Sl b, Bl 53 ok
LOT S Calbes 10 55 GUls il shate 4

Ol Gl Lis s byl a5l o e 5 (S

Sl @ls 025 il 0 b Gl sk GUls
s -(Copeland and Donald, 1996) &l 4
s ol Glls 8 e S 0L G doys 5 Ol
{'f" 5> (Sester et al., 2006) Lib o Hlgds dws
2 ehan sk Sl gl 8 le e
Gl Hd Ll A Ol s e slalide
Ll ol o2 ey &S Sl glokiy Hds el -
Baskin and Baskin, ) & «le ¢ gial e o shhs
Slle 0ud G 5 S8l (65 s i (2004
2LV 5 o0 8l (£l SV game 53 5
Ll S sldile S5 Cupde Glagraw o
s g bl ST, sbas (Shakarami et al., 2011)
Slapmea b Gl 55 Jaes 55 58 Cale 65515 oS
SLias o3 s JB Gl iy 4 U5 o (ke
{(Zhouetal., 2005) 4w L 5 » slacale ml) J s
Ab o 5 e 65 5seb 5 0d il

Jolse ol 5 S s 13 Jases Calitee Julge
Chauhan)m&fuﬁ).’\{y;wjuuvs&u
Flss e 05 s Lo .(and Johnson, 2010
b S s w55 (il odiS (s Jasms
Chauhan et al., ) dzws K581 gla 2San
@ 5 slce Calse e Cowle> (2006
Y sl 4 Cuslae 5 o3 oslaze YU slabes
el Do Rl e 1) Ol grea Ll e
Chauhan and Johnson, ) s & © sume j a slalale
C\ﬁ 05 STl s elde 3 gladils O34l e (gl
ny $35 3 L: ol ol ALl JZJT @ r}u.a 6.&\._.?
ol antlis Calbes g S Sialer S ST
Glales 51 s a5 413 o311 blize 31 Ll el
@\G%SJbgﬁﬂb&J%‘ﬁ-j@)‘ﬁ 5}&
S 1S Calites sla e L(Hanley et al., 2003)
o5 Ol ligy Gl Olles usb,  oalp
o= Lod Sk I8 Lmn 5 ST Cusby 3 g e



b WA le ) o lad FY il aE Sl 5

2 Sl S Ly Sl Sl Ceiles Gy b
et 1) en J 37 BB ST 4 aalS S Sl
ool 1 s Soa b il allas a5 55l 0
SA e Gl SOl $S s reen 5 L
5 ool ljles blime I byl s &SKzabe
o ol OT S58 2 oo JSbir
by 9y 9 dlg0

Sy ol s 85 Gas oz 1 s sk 4
ShaleT 53 gl o Cile 3l 5 65 5
Ls.é:\...aj JAKCJL JGJD&)"SBQ)}AQW
(50518 odSLils (5350 oBisleT 55 ST 4w |
S ke ol S ST Sl as bl (5 oK1
il gn ooy g g 53 odt 5 (S ey Olej 5 Al
V4P Il ol o 3 ¢ ol £k 51 mg 5 e s
UK p oyl as=b Ve 45 0 e
WSils abgomn olse 3l amb Ve K R
i 88T e S oKy ac el 5 iosles
Y LL&&LAJT C)J& J‘ J.S olo 95 Odeds )}.'b. e
slos ys il Bl g Hd Ol als g
e ki IS (615 Sle a5 VIEY) G
93 2 sl anl o T s ilesT C\qﬁl B
s el , L IS

L) Hd oKl fols by 86 Jgl SilesT s
}(aljfu.:}l.w a5 Y0 5 ¥0) Lo (wg ol 9 Loy
SHeds g (S O 5 LS ) L S
Voo Loy ) e L NS s b pady (b
sy 2155888 5y 65 adl oS 08 8 bl aiss
.Qéjf)\})i\{J-Lcdei.lséﬂJa)sw.wl.u
YO ples Olug L) 5 5liny5 olSows & ba b
02544"}? )).:\_3 UJ)L«.& S JZSJ (3\;‘5:.:\‘4 4> 5>
ST 5 68 o sl 5 plowil HLESS S, Y p
J.’.‘ .-U..\.:Zu.a C)\:’- o.sjd‘ja- Jj...\.! ‘u:':'.-’LSJ;', .]a::u
e rao S b bl 555\ Sty 0T
Gl ol edalie ¢S54l s Hlae Cpimmen AT

{(Chauhan and Johnson, 2008 &) » 5 442, 75 7~

spels (Matilla et al., 2005) 5,5 . ol
2 ol Sk cbaals e (S5d e glacsls
ey Caalies .l 5o (g0l 5 ails i g sl
Sl o SKan 1) )13 O3jailr )3 oo Lid 4l
C,ﬁ-;\du,w;}wb;@)mLi,J&,;\?
~% .(Mohamed-Yasseen et al., 1994) 552 a>ais,
T N R O
Gl ok SU S5 5 b S ol 03340 (goys5
ungar, ) 5,188 o 50 Sl s sl il
sdalive 65 You S sy IS sd (1987
s S 53 s M Jle Olgea Sl o
Poaceae s Chenopodiaceae Asteraceae (slassl gl
(Wei et al., 2007; Imbert, 2002) <l olis odalie
Torilis arvensis ) ale ol b <S5 gmuls 8 Cale

((Huds.) Link subsp. heterophylla (Guss.) Thell
LSS (Davis, 1972) 6 GlwT op 52 Cale
LS o 05407 Ol sl 53 1y Slwl Y e &S ol
Go3 xS 3 a e &G gale (Visi et al., 2014)
5 Apiaceae o3l gl OlalS dsle Skl Y guams
Dauicus ) g s» (Coriandrum sativum L.) 525 ale
«(Petroselinum crispum L.) (s &> (carota L.
Cuminum ) o »; 5 (Apium graveolens L.) . S
(Ahmadi et al., 2013) 4iL . (cyminum L.
o8 Torilis (Apiaceae) L 53 ,d ISKas
&S snbe 315 5> 5 (Hendrix and Sun, 1989) ol e
b Sa5 oy AS o W5 Ld K8 55 K s
SLeS STL G oh S I b slaes S
Deborah and ) Cwl el ol gy @il 5 oSl e
2! Mozaffarian (1966) i, 5 « .(Meyer, 1987
it Olpl b 53 & Sl 65 & Juls
5 0% g4l Imbert (2002) b Gb .ol ol
o asna 0 OIS 53 5y S 9 sepalS [ 5eb
g S blse 3 e S, s Sglie Yl

) oo Gl ann g G galide Si4l o



e B3 e ol S gi b0l es 5 el 5

ey Vo b Rl el st mls lul
315 e a3 YO (los 4 (Ao s VIFY) 51§ sl
S gtnle 4o 58l Aoy L2alS sl (Ao 3 F1/FF)
Chromolaena odorata j » Cale j3 8 (1 JK&) s §
(Eruca sativa Mill.) ol «(Ping et al., 2011)
Amaranthus ) s = ~b «(Negadhasan et al., 2017)
o=l b s (Deyhimfard et al., 2016) (caudatus
Sl sl el S5l Ao s bes

A e Jolse ST s el Dbl s
o ool o5 Sy e o8 I el s
0595 dsb 55 gl Ll i Ol Sl ls, et
J e 4 S oS ) sl ol 5 S5l
,wteu)\ﬁm@ﬁmalvg,,dlIﬂ,'g;.ﬂljzﬁ.eu)
25 dpama s oo 2 Culgis 5 4508 o515
ool sty s ol (Negadhasan et al., 2017)
Sa e sk Gieler 6l a sl 8 S Ol5
ROWN - G PPPS PP G St A

4 od JS8 53 STl edeTwsn s 4 a5 b
o Sialer Aoy oy Dol Sialer glasles
DFR 3 2 S S O Sl g &S ST Os
(A2 y3 PVNY) &S 8° Oads oy o3 S)ale doys
23 Sl Aoy J;{,! S Jys i sdalin
(Y JK2) 35 (Ao ys ¥87/89) 15887 S 55

2 Sl S5 e sk s ST
Jlo b, sS6 oSl plil S8 e ol G5l
SIS Sl amys Yoo 50 Oen) Syl Sl
Gl ¥ 5 Y Gao) Hds (s Gas (a2ds & ey
o3ty lzl s (658 O 5 LlaeSTS) Ldy S
LS & pslie Laolsd a3 odiic &5 Blasl 3
5 Ll esls I3 Lsg odd , asyie S LS
Jize i 5)se glos b 03T o 4 WOl
s ool oS 55 Jlesl 4ids 0 51y L3 8
Odedy i osls S a6y 53 5 Zol Lol sd
S5a) 43S S edalie yady S5eler 5y )F
3jal g Hads Soled 5 g oo ssd 0ol 1B
(og Jd SaslasT alis
Skl oo 9 4 2

A plnil SAS (1) 1 3lp 5 5l 3Lzl b Laosls & 2
Sl (glatels A 05T S esls Sk 4uglie sl
o3zl A3 oty Jlaz! o 53 (P < +/00)
IS5 9 lod 9y oD T w2 1l Sale3T
SO giwlo ydy (Fidilga o yd p Hd

O JK8) bopSile amlie mbi 4 oy L
slales 53 Cija S8l Lops 56 5 BN
s odalie 51§ sl 4,5 Y0 5 Y-

B0
< a
> TO
N—r
()
[@)] [STe I
I
IS
8 S50 4
- b
[<}) 40
o
c _
9 30
©

20
c
E 10 -
j -
(3]
(O] e}

20 25

Different temperature levels (C°)

Figure 1. The effect of temperature on seed germination percentage of hedge parsley
In each column means that common letters are significantly different at the 5% level are Duncan's multiple

range test
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