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High temperatures and smoke resulting from the burning plant residues impact the
behavior of weed seeds in the soil seed bank. Therefore, this research was conducted
to investigate the effect of smoke from burning rapeseed residues on the dormancy and
germination of Asian spider flower seeds. The study examined both fresh seeds and
those that had been stored for 6 months.

In the first experiment, fresh and stored seed germination was examined at
temperatures ranging from 15 to 40 °C in light and dark conditions .The second

experiment involved pre-treating Asian spider flower seeds at 80, 100, 120, and 150
°C temperatures for 5 and 10 minutes. In the third experiment, the effect of smoke on

the germination of fresh and after-ripened seeds was studied using charred solution,
smoke water, and aerosol smoke. The fresh seeds of the Asian spider flower did not
germinate at any temperature, but the germination of after-ripened seeds at 30 °C was
92%. Pre-treatment of ripened seeds with temperatures of 100, 120, and 150 °C caused
complete inhibition of germination. All smoke treatments had positive effects on seed
germination of Asian spider flowers. The positive effects of smoke treatments are in
the following order: aerosol smoke>smoke water> charred solution.
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Extended Abstract
Introduction

A suitable strategy for weed management is to target the weed seed bank in the soil by encouraging seed
germination and reducing the number of weed seeds in the soil seed bank. Research showed that high
temperatures and smoke from burning plant residues (which is done to facilitate bed preparation operations)
affect the behavior of weed seeds in the soil seed bank. As a result, this research was conducted to investigate
the effect of smoke from the burning of rapeseed residues on the dormancy and germination of Asian spider

flower seeds.
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Material and Methods

This study was conducted on fresh and 6-month after-ripened seeds. In the first experiment, the germination
of fresh and after-ripened seeds was examined at temperatures ranging from 15 to 40 °C under light and dark
conditions. In the second experiment, Asian spider flower seeds were pre-treated for 5 and 10 minutes at high
temperatures of 80, 100, 120, and 150 °C and then the seeds were germinated at the temperature of 30 °C. In
the third experiment, the effect of smoke on the germination of fresh and after-ripened seeds was studied using
charred solution, smoke water, and aerosol smoke.

Results

The highest percentage of germination of this plant was observed at the temperature of 30°C and all
temperatures, the percentage of germination was higher in light conditions (12.12 hours) than in darkness. The
fresh seeds of the Asian spider flower did not germinate at any temperature, but the germination of after-ripened
seeds at 30 °C was 92%. The seed germination of this weed was higher in light than in darkness. Pre-treatment
with high temperatures did not affect the germination of freshly harvested Asian spider flower seeds. Pre-
treatment of ripened seeds with temperatures of 100, 120, and 150 °C caused complete inhibition of
germination, and the germination percentage was 84-87% only in the seeds that were pretreated at 80°C
temperature. Freshly harvested Asian spider flower seeds did not germinate under different treatments of
charred solution, smoke water, and aerosol smoke. At a temperature of 30 °C, different concentrations of
charred solution and smoke water did not affect the germination of this weed; but different trends were seen in
other temperatures. The use of different concentrations of charred solution increased the germination rate
compared to the control. In imbibed seeds, the germination percentage of this weed was similar in different
treatments (including the time of exposure to aerosol smoke and washing or not washing the seeds). However,
in dry seeds, the germination percentage and rate in the non-washing treatment were higher than in the washing
treatment. Also, in dry seeds, the germination percentage increased with increasing exposure time to aerosol
smoke.

Conclusion

Studies have shown that the seeds of different species of Cleome have a hon-deep physiological dormancy.
The application of various treatments, including after-ripening for 6 to 12 months at a temperature of 20 to 30
°C, is effective in improving the germination of these plants. Studying the survival of ungerminated seeds in
pre-treatment conditions with high temperatures showed that all seeds were alive. This indicates that the high
temperatures caused by the fire cause the induction of dormancy in the Asian spiderflower seeds. The results
of the present study showed all smoke treatments had positive effects on seed germination of Asian spider
flowers .The positive effects of smoke treatments are in the following order: aerosol smoke>smoke water>
charred solution. In light and dark conditions at a temperature of 30 °C (optimum temperature for germination
of this weed), different concentrations of > charred solution and smoke water did not affect the germination
behavior of this plant; However, at temperatures lower and higher than the optimal temperature, the maximum
seed germination of this weed was affected by light and darkness and the concentration of smoke extract. Thus,
the use of smoke treatments can partially replace the role of light in seed germination. Considering that the
weed seed bank is made up of newly dropped seeds by the mother plant and seeds produced in previous years,
it seems that the smoke resulting from the burning of plant residues can improve the germination conditions in
older seeds and this order will empty the seed bank of this weed in the soil.
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Time 5 246.58 <0.0001
Temperature*Time 20 71.72 <0.0001
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Ol 5 (55 el [ GilbiiunS jpacile jdy Sidilsz g 055 g <yly g 090 S (citrgsy — cale)

20 © Imbibed seeds: 20 °C
Dry seeds: 20 °C mWashed 0 Unwashed WUnvashed OWashed
100

100
%0 20
80 80
g 70 g 70
£ e
‘g’ 50 E' 50
=R ‘£ 10
2 30 3 30
20 20
ns ns ns
10 10 ns
0 0 M—ﬁ—ﬁ—
0 1 2 5 10 15 0 1 2 5 10 15
Smoke time (min) Smoke time (min)
Dry seeds: 25 °C mUnwashed O Washed Imbibed seeds: 25 °C BUnwashed OWashed
100 ok 4 ns w4 * ns ns ns ns
100 1s
% ns 20 ns
20
S 30
g 70
g ® 60
=
g % 50
‘Z 40
E 40
3 30
[} 30
20 2
10 10
0
0
0 1 2 3 10 15 0 1 B 5 10 15
Smoke time (min) Smoke time (min)
Dry seeds: 30 °C mUnwashed O Washed Imbibed seeds: 30 °C aUnwashed @ Washed
# ns ns ns
100 ns . % ns ® 100 ns ns el — ns_
20 [+ 90
20 %
s 7 S 70
g 60 5 60
g s0 g 50
Z 40 E 40
£ £
S 30 S 30
< 0
20 20
10 10
0 0 ||
0 1 2 5 10 15 0 1 2 5 10 15
Smoke time (min) Smoke time (min)
Dry seeds: 35 °C mUnwashed DWashed Imbibed seeds: 35 °C mUnwashed O Washed
ok ns ns ns
- 100 ns
&k
100 - ok xx %
90 30
80 £ 1 ns
Q S
S s S 60
= S
59 g 50
EREL £
i E
S 30 Q
© % 20
10 10
o 0
o 1 2 s 10 1s 0 1 2 5 10 15
Smoke time (min) Smoke time (min)
Dry seeds: 40 °C B Unwashed O Washed Imbibed seeds: 40 °C aUnwashed @Washed
100 e - e - - 100 ns ns ns ns} ns
90 90 s s
20
S0 s = ns
< g
&% 5 60
= g
£ :g g 50
ﬂé) 30 E w0
5
© S 30
10 20
0 10
0 1 2 5 10 15 0
Smoke time (min) 0 1 2 3 10 15

Smoke time (min)
AiB V0 9 Ve DY N e aliste glalo; )3 1518 593 (b yme 3 (65,5 5l aw Sllans aouS o (gl g St slaydy Sl doyd —0 KW
oyl e 23,5 odlatul Sllans JouS oad (wy ol (i (glanydy 51 Giale] ol 55 sl (slaled jd  guitunds pae b gubitand jloi Jlosl 4ol )3 g
ool 3 8o )d S g g maw jd (I me ()b xe pis hme ) Gl A g % 1S WSl o gllen 90 mje (bl Hle Clyoul s L

3l e a8l gpasd s o



1Pt Syl 8)lasis oy g oloniy 8,99 oyl ) (A jpedlS il g puied V't

-

ol Ly e olo i (slaydy Jidilen Lol i dilen oy pdyee slaled jl plaSTaa o Sladh wouS o5l sla )l
Cleome s iz sladisS sbayds a5 canl ooy Hlis L8 Sllllas g 0o )d AV ¢ wgomduw a5 )0 ¥ (glod )
oy o Wl aliee slayless 4 (Shilla et al., 2009; Muasya et al., 2016) )l suwoe p (Siglg b 355,
b ogmdow 4333 V0 (glod )0 awy o (Kamotho, 2004) wguubs a3 ¥+ BV glod ol VW B F e & 4l
58 (Muasya et al., 2009) ¢l o o 0+ Sy sl 5l edlausl (Ekpong, 2009) ole ¥ cse 4 561 slos )
Odo &y (womuw a0 ¥ glod 0 iule)S i ¢ (Ochudho & Modi, 2005) cub b Golize (slales ;o baydy ol
Gl Jgo i cpl (LS Siales de00 ,d (Ekpong, 2009) 54,0 &Y

dopd dalod dad (3 a5 by cpl Ao BB Al odnlie (wosadw dxj Yro gled 0 Sidiles oyd oy i
5 dgpie womukus 430 Yo g YO (glod p> yel pl 9390 (SO 51 i (Celw VYY) olide, bulys o Sialss
AKbari- yol cpl sl o ad o s Cute (Sly yo0 ol & Jllans douS (gla )y sy o Hlas 4 gy Jb xe
25200 5 polie (SO0 Lalyd jd Sllans souS 5, cile  Sidiley Aoy Slas a8 5,8 515 Gelvardi, (2017)
Rahnama- g jop VY lie a0 (SO,0 WY 5 9 atcle WY (5)55 mly 00 5 doyd YO polie ol bylyd
59k 40 Seeyen Slpss 1y S5l y9 ol 39 5,59 cde Ghahfarokhi & Tavakkol-Afshari (2007)
3908 plgie (Sial S e (il (Sialse slmesilajl (b 4 o

o g Ll a8l Gl 1S o3 slaydy Salse 6,5 SVl slalod b Sl 1S (slaiy slosd iy
oyl b g 05 el JelS UiBg s mbes 4353 10+ 9 0¥+ e claled L ond Loy yu oo i (slady
033 dilgx (glayly Jloods; wyy il Sidles Ao pd AV B AY gy 0l jlews Ly (wesdio d> 3 Ae glod b oS
YU lalos 4y Slas a5uS oS cal ol 51 (Sl el opl (05 03l lis guli) L3gr 0855 Lyl dens oS ol s 35
Weller et al., 55,5 o olS cpl oloyds 4 565, Gl oo YU clabod cgids g 039 olus (gjomw i3] 51 56
5318 45 28l > g il o) ey el s Siwler 2o 2 YU slales STy 4 (oS (2021)
D)8 o Sidlex dopd b gme EalS el asl VAL Gt 4 wgmadas 430 VWY glod > i dale cpl slayd
oyl do > g Sialey o yd bl Camw wgmdes VY ¢ B Lo iulj8l 4 (31 aS" 155,87 5155 Zinati et al., (1402)
lod sy oo Hlas &y ol by S0 3657 Hlad g dile 0035 Loyl 1 (60l o Lol S0l g 5zl caliste (sladisS 0340
Py SOl 455 )3 e B b Ll cisd oo jym dile 4y gyl (Sogll (1alS el an ST ¢ pugrdis 423 VY- B0
L)l digs oyl

29 (izped 9 YU (slod (A5 (oyme 13 SB 13 3920 (slaydy (65))5 it oalh el jen 393 5 T &Sl
$ilg a0 Sl xS )3 g 50 lacdle by Sloossj o398, Sl L g 28 2 Wil e (LS Ll (S g I Jol>
Gilieo clacdale b cou llad A8 sl ojb eloydy a5 3l L5yl Lislel s sl I8 16 Ly
Oogpds 420 Ve 900 (slalod )3 o oy (g olo S syl 5 (owy 2 3)90 lolos I plSan )3 (9393 (55las
393 o)las calisee slacdale ( Jidles gllas (slod) womdas a3 Yo glod 3 (SO U g 595 Laslydd (0 05 algs
e ol e Sialer Sl cogllae slod I i 5 3108 lales )3 Lol il olS ol (Siailer 513, » (636
OluS 5 sly dlawly 4y 290 a5 o i mlie .c8)F ))8 (6090 ojlas clale yuizmen 5 (U g 590 bl cou
Sl igo Glisen (sl 855 (sloyly 556052 25100 1> 535555 a5 5 51 sy elS Al S 35l il
Brown et al. ol -yl 40l ,> .(Flematti et al., 2011; Gerivani et al., 2016; Siegien and Bogatek, 2006 )
3 o Ly il o 8o 5003 )3 s 3590 1y 390 0 (LS 865 YoV il cagi sl i1 5o (2003)



i Ol 5 (55 el [ GilbiiunS jpacile jdy Sidilsz g 055 g <yly g 090 S (citrgsy — cale)

St 30 Ao 8 i S5 GluS e ;5 Cdbogs 390 b eyl 51 0 aa e BB jebay (1FA/A) laaiss
5 03905 Jar dpud Sl o 2y e 5SS .l Sign oy (Seilanid 3555 b oy 5 g
Pl S jise sl Ol eSS Grores Aisw deue 1) )5 4 ples (LS oS Siale
Long et ) 55,15 <59lg 58 365, 45 Kigd po o odigS  S5ailen Sgnte s oyl w5l g 00l Liulidl yh sgnl b
yol cpl 4 ol aouS™ U5 dilgx denty dwy (o0 Hla 4 (al., 2011; Merritt et al., 2006; Nelson et al., 2010
Al by

ol Sidlex sllas (glod oS ugmudas a0 Ve glod 10 (Fo ¥ (gla S sl 4y ) il S5 ol > oS aisSlen
ol dlie clacdale g 393 156 cov i olS ol el (Akbari-Gelvardi et al., 2021)usb o j,» cile
2als log b duslio o JlladiionS Sjdiles Sy camw 390 j odlaiwl (Fo o YO FO) balod plo )0 Ll )55 )1\
Sidley by Jase sla 5 4 sy (6,85l caw 393 &5 aily Hlebl Sparg et al., (2006) Ly opl 5 0,5
S St oy lod S o 58 093 13l cod oS Lla odes 93 b LS Hles loj )3 s 43 03,5
(Sods et al., 2010) Lgi o Jlad lomo sla yiis oyloj 5o

o 390 JYL slaclale 5 (alld 5gd 5l edlitnl ¢ yogmdio a0 ¥ g YO YO clalod 0¥ o ¥ sla IS5 4 angi b
LS 5 5l elasbin] prdaw a5l 51 3,3 393 558, slaclale g aals o b anolio o SllansisuS Sales 390
BBy (6990 (sl Jolore duy o a5 & (Monemizadeh, 2022)cul jLs 5y90 53 365, a3, Caa 393 ;3 Sjdley Jlad
Abedi et ol opl 4ot > (Light et al., 2002) sl awsls 1y Jiales S e OluS 5 5l d)50 slacdale wus
S g 0 HLS Siales dao caw 93 Jolore gYL clale oS Sawy ot (pl 4 sladllas j> 50 al., (2017)
5550 51 155 sn 395 e 3 Vs 58 )5 (6093 b (sloJgba ol o] (S i 5 45
Sle dy Jlisle slaydy (6,8 )8 &8 5,8 5,158 Monemizadeh (2022) ol oyl aol o il aily Siale p
S sy Hbsl 5o Zaki etal., (2017) g 0 ol opl Siales yinlS el cdads VO Hlow b duolio p> 4dds Yo
S &S Cwl ool LS pr K00 Olidsy WS e db] Cuew s Sidiles (g9 (9390 @D SV slaclale
laassS 5| ool Sjales 5l aws 51 bl 5 byl 5l 3lans 35 o 3l b Slgi e (2995 slawt gVl il 5lge
.(Read et al., 2000; Moreira et al., 2010) .S 5.5 5l>

O g 420 Yo slad ) gy bulyd p3 Gllawd souS Sl 2oy gy ilejl @bt 4 vy L
a3 Fe g Y0 (clalod j Lol il (o)ls sme ciglis T 39> glacdale plw g (alls o)lac hie Ol ciliste (sl log
A5 02l Hled b awglio  Slas a5 Sjailes oy ialisl caw Ol 393 dilisie glackale j oslitnl g
onl g ol 093 Cilisee (glalos Sl a8 (5l gtme sebodr oo Ol Hless > Siler ko )> (S baylpd )0 eien
Som dile cul il Sl Jpan sl o5 il Sl (Sl Ll 5 logd Sl ool o am> o it 5o
Slgi o0 393 45 03,5 asuie 98y (Sialer 3 393 S gw)p disej 5> oadpll B85S )3 yal cul 0l 3 3,8
5 ol Slags a8 4550 (Drewes et al., 1995) 5,0 o jl 1y olS cpl slayds 355, 9 33,590l (6,95 5 peiils
Sgid dasaall b ygSY da Ul Jo I i SluS 5 ogde Jolone cpl & cunl o3y (L (LS Ll (5590
) il GlalS claydy il Wi Gk ol 5 009 Giax gl agglSily oS (Jolre cloas o
593 ;a8 sl Hlsl Chiwocha et al. (2009) -yl 5 09Me .(Chumpookam et al., 2012) u»s |3 50 coo
OBSe jo 0lS (S9)3 ) (glaodiS welall 103 b Aili e 45 )13 3929 (BLS A8 (laoriS wlal i I SluS 5

Al ausls



1Fe1 oS3l 6,lods iy g olmiy 6,90 oy ) (K et S il ay puls \#

ax ) Frog YO lalod o Slawd douS ous gl slayds Sjailes uoyd (393 ©lyd inlejl zuli sbiwl 4

o b dugliie )3 bnydy (gouliensd pis g glitand Ll 93 32 13 393 (13m0 ) (65518 (lojte 3b CoS pugaudus
Caw calisee (sl ylo; 50 393 1 odlatwl ¢ wgunlw a3 Yo glod )3 aS 3y Cpl ds g BB SO Ll ]38l g, aali

o olS ol S5ailes doyd o gl (elaydy 50 a8 ol S5 a piY s aali Hles b dunlie )3 il dgu0
Lsly cpl 3 g2 ailie bo)dy (gouditnd pas g guliiand (idmed § 390 (Bpme 33 5518 plojde s sl jlo
owicmen cdl Lials S )k 4 cas bl Sialey o> @93 Glyd (o yme g3 ygle e Lil38l b s S
35 B9y i8S )1 )8 518 09 5 Yk lojie Ciyglre p3 S b (glaydy (g9, » Sparg et al. (2006) axlles gl
L Gde SV b jgloee Yleis! aiibly Hledsl 8,0l (il jials s sla)ly 4 Cond (Jidiles duoyd oS ol L
ol 0as (55 dlgn 05 )b jb GlaS 5 @ byl i Camwlue (]38l el (655 290

Slass 108 (glayde Sl Gl 50 (6,80 39 b aalse slaglej piulibl wnd (Sgnl slaydy ) pizeen
Lo)d 1393 oo 1D (65,8 ol oyl den (D SiS laydy jd g ciglite SiS slaydy ST Lol sl
Sagles 5 58l 2oy GIBI Gyt 5 <8l GRIE Sl 1o (30 S b agalye plojiae Ll
03 u;.o’.j 9 S dl.b)..\.: L)“"glﬁ .)9.“) < odnlive oS cb9§.>l.o.b A el line (§299 ul).) Lﬁ AMD VO 9 Ve il A.Q(Slyo
Sglite 393 (2 yme 53 5yl plojise 4 (BLS iz sld 45 3j dilgx gl S ol 4 el Dglisio 395 &
9 Ve dpalge loj o Jlailo S jol Sidley Lialidl op i a5 5,8 5155 50 Monemizadeh, (2022) .cu!
S9) 2 8393 lyd g by yude (daw ods Lioli8l ) el pl cde 850l il Jols (6340 I3 b adds VO
55555 oelpshs 5 oo (i gm) osizgs dgo 3 alite 393 1 o8 sn> (o i i 52505 g Lo
Egerton-Warburton, 1998; Keeley & ) 55,5 o 5jales dau0 el 5 3985 ]38l b g dad oy |y diiwwgy
.(Fotheringham, 1998

S8l 2 (6995 D g 1393 (6393 0 )lae) (6393 (slaylos DIST (g Bunly & 3l o6 S S ooy
Gy B Sy (Sl 518 5395, 18) p sirlete Lol Cute IS s (6393 Jlas g5 A pp a5 0y i <85
Oyt (5395 WD jlass Koa ety gy (6393 ojlas < Clagy < (393 D g (5390 (slales Cute
20k 0nl 3 (I 393 (o sme 1 )y ediane (655518 vy o0 HlaS 4 HED (9393 ajlas (e o 1) (S4le> lade
sl callas 35 Zaki etal. (2019) s Monemizadeh, (2022) gl b 3o ol goli .l 039 g0 ol oyl 5950

I S A
(8393 (SHlas iz ackale b Sl 1ouS sadcuiby o)l gbaydy Jidiles o ol LS G pl ol
bl halejl 3)90 (639 o £55 du y 0dd oy mg olo b (slydy )3 ol 9 0d S48 (539 Sy 5 Ol 02
Ve glod )3 (S g )95 Lulyd ) cpizmen S Hh Sialer Jl3) 9 395, &) p slete bl cute 3]
Lol scuslas olS cpl Siailes 8y (ol «,;1393 9 8993 o)lae il slacdale ( Sjales Cgllas (slod) ol
g b gd yh Sialer )3 )9 G (3Rl i B lg e (6393 Sbajlosd 30 (izmen 285515 (639 0)las
ol Mgl (sla )y e g (6)0lo Wig bawgr Al i, 03U slayds 5l JSise ST y0 e sldle ) SSL S



v Ol 5 (55 el [ GilbiiunS jpacile jdy Sidilsz g 055 g <yly g 090 S (citrgsy — cale)

2 5 dlex Ll dgue Boyb 3l Wlgs o (BLS SLlE (gjgmw T Jols 393 duy ooy & it L3 (lodlo
Al ee sl BYL i b slaydy (55 dilex 600 ogad 4 jp cile ol Ll UL alss

S il
o)lesd b Slisios g)b) hmgh cnl ) caer Jlo coles ol GBS (anb plie 9 (65,9LiS pole oKl
Al o Jos (G138 5 S5 (- -FOFVF anlis

&bo

(oo sl 63,90 ddllas) s oo 2 (55,5LS i (sdae slogisT BT (WWAY) cdsans ¢ pjedle sy o plr o solas]
IYIYE (N g oo gyl

55T 5 () s, s e o315 (B 53, Slae scsomme s (SAulygs )2 gl o K285 (S5 el w03y
Gazeil ol S dlmo 53 G o o Sl o fSin 0 SB Gl Jlgs g )lie 5 6505 Ol p gige
A¥O-NOY (WA ol  SLUSs

(Cleome Viscosa L.) slaubisuS b ohbjmw 9 Gi8ler p dame Joloe (S 51 (wyp (MYO) T (63)9l5 (55
5GBS b e 9 65)5liS pole ol 5 (sla s pole —(555l9iSS ST 4l Al i) Al (L

b 3105 Ll 5 g Coldy Sl g (WYRY) ctigmo e g plite lSlS” sl 065 amlins ey ygd oSS oo
olels cblis clo yingss . \ludS sl > p3lee jya cale (Cleome viscosa L.) slleus xS calisee slagSTys
https://d0i/10.22067/JPP.V3214.68919 .aVA-0aY ()Y « )/

SinghiS gg i (Kinlas Cypdo ((Prag P 4 pii) GHS 5 ol (p8l590 Sl pde g culre (VTA+) . ppudos o5y 9 By uidyy
VY laws,s

alyz 6393 syl 31 (WAA) bl ¢ llabes g epanlpl o L5 ol yhes 9 (Bolo wluidyd B (636 wjblo ocs)ld;
(25 oo ik i abxe (FeTUIA OVINA BOISS) LS (oaiye —(9)ls olS 0ud (pgrslSdil il (slaydy (55
A¥-YA (d0)VF

Festuca valesiaca .Stipa caucasica dluwis ou8 455 dw Siales guol )y (VW) (sige (sle Wl (S
FVF-FAY oV« () . nipo dlo .5 > 5395 sl los & PO densa 4

Syl 4 (63,518 Cilisee (slaog S slnydy (S5l gl (WWAF) sy ol ye g Lo ple ol (85 esige csile Wl ¢S
ASY=AVY (F)Ye alS slo jingss dlxe . 5354 molo 593

lalod S b5yl (VF-Y) S el Bl Jogly 5 dogans c(ool] (uigy et b 3 (638 el (IS samls €3 (25
() Ve colnl s slagings, (AMAranthus sp.) s gl jpcils Gl claaisS Hiy Clgipm 2 (83 Gos 5 VL
https://doi/ 10.61186/yujs.10.1.91 .\yy-ay:

Sl . )l (53955 5 pole 4y (685 oy BIS 5k SO 6yl 5 4 308, (S5 g8 adllas (VA5 e bl
B GBS b wlie 5 (555lS pole

(sime Bl e A0 5 (59l 5 pstlio (o) jpo slocile glond s Co o (MYR+) 4l Sb sl Sl 5 LLLT S Stale
Ao (2RI slas )Ll Lo y8  Slie g Sl W5 gige

A, (Silybum marianum (L.) Gaertn) Js o ciliste slacuisST Siales g 395, (wyp (VF+V) Jynj ool oo
B 5 b b 5 3gliS psle oSl (5 LS (el b —s35lsiS S an (656



https://doi/10.22067/JPP.V32I4.68919

1Pt Syl 8)lasis oy g oloniy 8,99 oyl ) (A jpedlS il g puied VA

REFERENCES

Aazami, J., & Pourhashemzehi, S. (2018). The effect of arson in agriculture on the environment (case
study: Esfahan province). Human & Environment, 16(3), 113-124. (In Persian).

Abedi, M., Zaki, E., Erfanzadeh, R., Naginezhad, A. (2017). Germination patterns of the scrublands
in response to smoke: The role of functional groups and the effect of smoke treatment method.
South African Journal of Botany, 115, 231-236. https://doi.org/10.1016/j.sajb.2017.03.010.

Adkins, S. W., & Peters, N. C. B. (2001). Smoke derived from burnt vegetation stimulates
germination of arable weeds. Seed Science Research, 11(3), 213-222.
https://doi.org/10.1079/SSR200177

Akbari-Gelvardi, A. (2017). The effect of some environmental factors on seed germination and
emergence of Cleome viscosa L. Msc Thesis of Agrotecnology- Weed Science. Gorgan
University of Agricultural Sciences and Natural Resources.

Akbari-Gelvardi, A., Siahmarguee, A., Ghaderi-Far, F., & Gherekhloo, J. (2021). The effect of
environmental and management factors on seed germination and seedling emergence of Asian
spiderflower (Cleome  viscosa L.). Weed Research, 61(5), 350-359.
https://doi.org/10.1111/wre.12493

Akbarzadeh, A., Dashtaki, S. G., Khorasgani, M. N., Mohammadi, J., & Mehrjardi, R. T. (2017).
Effect of fire on water repellency, amount and factors of soil erosion in forests of southwest
coast of the Caspian Sea. Iranian Journal of Forest, 9(1). https://doi/full/10.5555/20173303426.
(In Persion).

Baskin, C. C., Baskin, J. M., & Cheplick, G. P. (1998). Ecology of seed dormancy and germination
in grasses. Population Biology of Grasses, 28, 30-83.

Baxter, B. J. M., & Van Staden, J. (1994). Plant-derived smoke: an effective seed pre-treatment.
Plant Growth Regulation, 14, 279-282. https://doi.org/10.1007/BF00024804

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(2),
105-122. https://doi.org/10.1016/S0378-4290(00)00087-3

Boguzas, V., Marcinkeviciene, A., & Kairyte, A. (2004). Quantitative and qualitative evaluation of
weed seed bank in organic farming. Agronomy Research, 2(1), 13-22.

Brown, N. A. C., Van Staden, J., Daws, M. |., & Johnson, T. (2003). Patterns in the seed germination
response to smoke in plants from the Cape Floristic Region, South Africa. South African
Journal of Botany, 69(4), 514-525. https://doi.org/10.1016/S0254-6299(15)30289-1

Carrington, M. E. (2010). Effects of soil temperature during fire on seed survival in Florida Sand
Pine Scrub. International Journal of Forestry Research, 2010.
https://doi.org/10.1155/2010/402346

Catav, S. S., Kiigiikakyiiz, K., Akbas, K., & Tavsanoglu, C. (2014). Smoke-enhanced seed
germination in Mediterranean Lamiaceae. Seed Science Research, 24(3), 257-264.
https://doi.org/10.1017/S0960258514000142

Chiwocha, S. D. S., Dixon, K. W., Flematti, G. R., Ghisalberti, E. L., Merritt, D. J., Nelson, D. C.,
Riseborough, J.-A. M., Smith, S. M., & Stevens, J. C. (2009). Karrikins: a new family of plant
growth regulators in smoke. Plant Science, 177(4), 252-256.
https://doi.org/10.1016/j.plantsci.2009.06.007

Chumpookam, J., Lin, H.-L., & Shiesh, C.-C. (2012). Effect of smoke-water on seed germination
and seedling growth of papaya (Carica papaya cv. Tainung No. 2). HortScience, 47(6), 741-
744, https://doi.org/10.21273/HORTSCI.47.6.741

Downes, K. S., Lamont, B. B., Light, M. E., & Van Staden, J. (2010). The fire ephemeral Tersonia
cyathiflora (Gyrostemonaceae) germinates in response to smoke but not the butenolide 3-
methyl-2 H-furo [2, 3-c] pyran-2-one. Annals of Botany, 106(2), 381-384.
https://doi.org/10.1093/aob/mcqg118

Drewes, F. E., Smith, M. T., & Van Staden, J. (1995). The effect of a plant-derived smoke extract on
the germination of light-sensitive lettuce seed. Plant Growth Regulation, 16, 205-209.
https://doi.org/10.1007/BF00029542



https://doi.org/10.1016/j.sajb.2017.03.010
https://doi.org/10.1079/SSR200177
https://doi.org/10.1111/wre.12493
https://doi/full/10.5555/20173303426
https://doi.org/10.1007/BF00024804
https://doi.org/10.1016/S0378-4290(00)00087-3
https://doi.org/10.1016/S0254-6299(15)30289-1
https://doi.org/10.1155/2010/402346
https://doi.org/10.1017/S0960258514000142
https://doi.org/10.1016/j.plantsci.2009.06.007
https://doi.org/10.1016/j.plantsci.2009.06.007
https://doi.org/10.21273/HORTSCI.47.6.741
https://doi.org/10.1093/aob/mcq118
https://doi.org/10.1007/BF00029542

A Ol 5 (55 el [ GilbiiunS jpacile jdy Sidilsz g 055 g <yly g 090 S (citrgsy — cale)

Dyer, W. E. (1995). Exploiting weed seed dormancy and germination requirements through
agronomic practices. Weed Science, 43(3), 498-503.
https://doi.org/10.1017/S0043174500081534

Egerton-Warburton, L. M. (1998). A smoke-induced alteration of the sub-testa cuticle in seeds of the
post-fire recruiter, Emmenanthe penduliflora Benth. (Hydrophyllaceae). Journal of
Experimental Botany, 49(325), 1317-1327. https://doi.org/10.1093/jxb/49.325.1317

Ekpong, B. (2009). Effects of seed maturity, seed storage and pre-germination treatments on seed
germination of cleome (Cleome gynandra L.). Scientia Horticulturae, 119(3), 236-240.
https://doi.org/10.1016/j.scienta.2008.08.003

Emami-Kangar, D., Siahmarguee, A., Kamkar, B., & Basiri, M. (2019). Study of soybean
competitive ability under interference conditions with different densities of Asian spider flower
(Cleome viscosa L.): invasive weed in Golestan province. Journal of Plant Protection
(Mashhad), 32(4), 579-592. https://10.5555/20203431030. (In Persion).

Flematti, G. R., Ghisalberti, E. L., Dixon, K. W., & Trengove, R. D. (2009). Identification of alkyl
substituted 2 H-furo [2, 3-c] pyran-2-ones as germination stimulants present in smoke. Journal
of Agricultural and Food Chemistry, 57(20), 9475-9480. https://doi.org/10.1021/jf9028128

Flematti, G. R., Merritt, D. J., Piggott, M. J., Trengove, R. D., & Smith, S. M. (2011). Burning
vegetation produces cyanohydrins that liberate cyanide and promote seed germination. Nature
Communication, 2, 360. https://doi.org/ 10.1038/ncomms1356

Ghebrehiwot, H. M., Kulkarni, M. G., Kirkman, K. P., & Van Staden, J. (2012). Smoke and heat:
influence on seedling emergence from the germinable soil seed bank of mesic grassland in
South Africa. Plant Growth Regulation, 66, 119-127. https://doi.org/10.1007/s10725-011-
9635-5

Gupta, S., Plackova, L., Kulkarni, M. G., Dolezal, K., & Van Staden, J. (2019). Role of smoke
stimulatory and inhibitory biomolecules in phytochrome-regulated seed germination of Lactuca
sativa. Plant Physiology, 181(2), 458-470. https://doi.org/10.1104/pp.19.00575

Gerivani, Z., Vashaee, E., Sadeghipour, H. R., Aghdasi, M., Shobbar, Z. S., & Azimmohseni, M.
(2016). Short versus long term effects of cyanide on sugar metabolism and transport in dormant
walnut kernels. Plant Science, 252, 193—204. https://doi.org/10.1016/j.plantsci.2016.07.016

Kamotho, N. G. (2004). Effects of management practices, maturity stages, drying, packaging and
storage conditions on seed quality of Cleome gynandra LM Phil. Thesis Moi University.

Keeley, J. E., & Fotheringham, C. J. (1998). Smoke-induced seed germination in California
chaparral. Ecology, 79(7), 2320-2336. https://doi.org/10.1890/0012-
9658(1998)079[2320:SISGIC]2.0.CO;2

Keeley, J. E., & Pausas, J. G. (2018). Evolution of ‘smoke’induced seed germination in pyroendemic
plants. South African Journal of Botany, 115, 251-255.
https://doi.org/10.1016/j.sajb.2016.07.012

Kepczynski, J., Biatecka, B., Light, M. E., & van Staden, J. (2006). Regulation of Avena fatua seed
germination by smoke solutions, gibberellin A 3 and ethylene. Plant Growth Regulation, 49, 9—
16. https://doi.org/10.1007/s10725-006-0008-4.

Kulkarni, M. G., Sparg, S. G., Light, M. E., & Van Staden, J. (2006). Stimulation of rice (Oryza
sativa L.) seedling vigour by smoke-water and butenolide. Journal of Agronomy and Crop
Science, 192(5), 395-398. https://doi.org/10.1111/j.1439-037X.2006.00213.X.

Light, M. E., Gardner, M. J.,, Jager, A. K., & Van Staden, J. (2002). Dual regulation of seed
germination by smoke solutions. Plant Growth Regulation, 37, 135-141.
https://doi.org/10.1023/A:1020536711989

Long, R. L., Stevens, J. C., Griffiths, E. M., Adamek, M., Gorecki, M. J., Powles, S. B., & Merritt,
D. J. (2011). Seeds of Brassicaceae weeds have an inherent or inducible response to the
germination  stimulant  karrikinolide.  Annals of  Botany, 108(5), 933-944.
https://doi.org/10.1093/acb/mcr198

Melander, B., Rasmussen, I. A., & Barberi, P. (2005). Integrating physical and cultural methods of



https://doi.org/10.1017/S0043174500081534
https://doi.org/10.1093/jxb/49.325.1317
https://doi.org/10.1016/j.scienta.2008.08.003
https://10.0.21.179/20203431030
https://doi.org/10.1021/jf9028128
https://doi.org/10.1007/s10725-011-9635-5
https://doi.org/10.1007/s10725-011-9635-5
https://doi.org/10.1104/pp.19.00575
https://doi.org/10.1016/j.plantsci.2016.07.016
https://doi.org/10.1890/0012-9658(1998)079%5b2320:SISGIC%5d2.0.CO;2
https://doi.org/10.1890/0012-9658(1998)079%5b2320:SISGIC%5d2.0.CO;2
https://doi.org/10.1016/j.sajb.2016.07.012
https://doi.org/10.1007/s10725-006-0008-4
https://doi.org/10.1111/j.1439-037X.2006.00213.x
https://doi.org/10.1023/A:1020536711989
https://doi.org/10.1093/aob/mcr198

1Pt Syl 8)lasis oy g oloniy 8,99 oyl ) (A jpedlS il g puied Y.

weed control—examples from European research. Weed Science, 53(3), 369-381.
https://doi.org/10.1614/WS-04-136R.

Merritt, D. J., Kristiansen, M., Flematti, G. R., Turner, S. R., Ghisalberti, E. L., & Trengove, R. D.
(2006). Effects of a butenolide present in smoke on light-mediated germination of Australian
Asteraceae. Seed Science Research, 16, 29-35. https://doi.org/10.1079/SSR2005232

Minbashi, M., Zand, A., & Mighani, F. (2011). Non-chemical management of weeds (principles,
concepts and technology). Publications University of Mashhad. (In Persion).

Monemizadeh, Z. (2022). Investigation of seed dormancy and germination of different ecotypes of
Silybum marianum (Asteraceae). PhD Thesis in Agrotechnology- Crops Phyisology. Gorgan
University of Agricultural Sciences and Natural Resources. (In Persion).

Moreira, B., Tormo, J., Estrelles, E., & Pausas, J. (2010). Disentangling the role of heat and smoke
as germination cues in Mediterranean Basin flora. Annals of Botany, 105(4), 627-635.
https://doi.org/10.1093/aob/mcg017

Muasya, R. M., Simiyu, J. N., Muui, C. W., Rao, N. K., Dulloo, M. E., & Gohole, L. S. (2009).
Overcoming seed dormancy in Cleome gynandra L. to improve germination. Seed Technology,
134-143.

Nelson, D. C., Flematti, G. R., Ghisalberti, E. L., Dixon, K. W., & Smith, S. M. (2012). Regulation
of seed germination and seedling growth by chemical signals from burning vegetation. Annual
Review of Plant Biology, 63, 107-130. https://doi.org/10.1146/annurev-arplant-042811-
105545.

Nelson, D. C., Flematti, G. R., Riseborough, J. A., Ghisalberti, E. L., Dixon, K. W., & Smith, S. M.
(2010). Karrikins enhance light responses during germination and seedling development in
Arabidopsis thaliana. Proceedings of the National Academy of Sciences of the United States of
America, 107, 7095-7100. https://doi.org/10.1073/pnas.0911635107

Ochudho AT, J. O. & M. (2005). Temperature and light requirements for the germination of Cleome
gynandra seeds. South African Journal of Plant and Soil, 22(1), 49-54.
https://10.10520/AJA02571862_539.

Rahnama-Ghahfarokhi, A., & Tavakkol-Afshari, R. (2007). Methods for dormancy breaking and
germination of galbanum seeds (Ferula gummosa). Asian Journal of Plant Sciences, 6(4), 611—
616. https://10.3923/ajps.2007.611. 616.

Read, T. R., Bellairs, S. M., Mulligan, D. R., & Lamb, D. (2000). Smoke and heat effects on soil
seed bank germination for the re-establishment of a native forest community in New South
Wales. Austral Ecology, 25(1), 48-57. https://doi.org/10.1046/j.1442-9993.2000.01031.x

Siegief, 1., & Bogatek, R. (2006). Cyanide action in plants from toxic to regulatory. Acta
Physiologiae Plantarum, 28(5), 483-497. https://doi.org/10.1007/BF02706632

Shayanfar, A. (2017). Studying the genetic diversity of the secondary dormancy and the stability of
the rapeseed seed bank. PhD Thesis in Seed Science and Thecnology. Gorgan University of
Agricultural Sciences and Natural Resources. (In Persion).

Shilla, O., Abukutsa-Onyango, M. O., Dinssa, F. F., & Winkelmann, T. (2016). Seed dormancy,
viability and germination of Cleome gynandra (L.) Birg: A review. African Journal of
Horticultural Science, AVRDC Staff Publication.

Soltani, A., Galeshi, S., Zeinali, E., & Latifi, N. (2002). Germination, seed reserve utilization and
seedling growth of chickpea as affected by salinity and seed size. Seed Science and Technology,
30, 51-60.

So0s, V., Sebestyén, E., Juhasz, A., Light, M. E., Kohout, L., Szalai, G., Tandori, J., Van Staden, J.,
& Baldzs, E. (2010). Transcriptome analysis of germinating maize kernels exposed to smoke-
water and the active compound KAR1. BMC Plant Biology, 10(1), 1-16.
https://doi.org/10.1186/1471-2229-10-236

Sparg, S. G., Kulkarni, M. G., & Van Staden, J. (2006). Aerosol smoke and smoke-water stimulation
of seedling vigor of a commercial maize cultivar. Crop Science, 46(3), 1336-1340.
https://doi.org/10.2135/cropsci2005.07-0324



https://doi.org/10.1614/WS-04-136R
https://doi.org/10.1079/SSR2005232
https://doi.org/10.1093/aob/mcq017
https://doi.org/10.1146/annurev-arplant-042811-105545
https://doi.org/10.1146/annurev-arplant-042811-105545
https://doi.org/10.1073/pnas.0911635107
https://10.0.15.83/ajps.2007
https://doi.org/10.1046/j.1442-9993.2000.01031.x
https://doi.org/10.1007/BF02706632
https://doi.org/10.1186/1471-2229-10-236
https://doi.org/10.2135/cropsci2005.07-0324

A Ol 5 (55 el [ GilbiiunS jpacile jdy Sidilsz g 055 g <yly g 090 S (citrgsy — cale)

Thomas, P. B., Morris, E. C., & Auld, T. D. (2007). Response surfaces for the combined effects of
heat shock and smoke on germination of 16 species forming soil seed banks in south-east
Australia. Austral Ecology, 32(6), 605-616. https://doi/abs/10.1111/j.1442-9993.2007.01730.x

Toshih, V., & and Sedri, M.H. (2011). Disadvantages of burning straw and stubble (promotional
publication). Coordination management of Kurdistan agriculture promotion. 21 p. (In Persion).

Van Staden, J., Brown, N. A. C., Jager, A. K., & Johnson, T. A. (2000). Smoke as a germination cue.
Plant Species Biology, 15(2), 167-178. https://doi.org/10.1046/].1442-1984.2000.00037.x

Van Staden, J., Jager, A. K., Light, M. E., & Burger, B. V. (2004). Isolation of the major germination
cue from plant-derived smoke. South African Journal of Botany, 70(4), 654-659.
https://doi.org/10.1016/S0254-6299(15)30206-4

Weller, S., Florentine, S., Javaid, M. M., Welgama, A., Chadha, A., Chauhan, B. S., & Turville, C.
(2021). Amaranthus retroflexus L. (redroot pigweed): Effects of elevated CO2 and soil moisture
on growth and biomass and the effect of radiant heat on seed germination. Agronomy, 11(4),
728. https://doi.org/10.3390/agronomy11040728

Zaki, E., Abedi, M., Naginezhad, A., & Erfanzadeh, R. (2017). Seed Germination Responses of
Different Functional Groups to Aerosol smoke and Smoke water Treatments. Journal of Plant
Researches, 30(4), 803-814. (In Persion).

Zaki, E., & Abedi, M. (2017). Effects of smoke and heat treatments on germination of Stipa
caucasica, Festuca valesiaca and Poa densa. Journal of Rangeland, 10(4), 474-482. (In Persion).

Zardari, S., Ghaderi-far, F., Sadeghipour, H. R., Zeinali, E., & Soltani, E. (2019). Impacts of smoke
treatments on germination of cold-stratified seeds in medicinal-rangeland plant Ferula ovina
Boiss. (Apiaceae). Journal of Iranian Plant Ecophysiological Research, 14(55), 79-94. (In
Persion).

Zinati, L., Siahmarguee, A., Ghaderi-Far, F., Yones-Abadi, M., & Singh Chauhan, B. (2023).
Evaluating the effect of high temperatures and burial depth on seed fate of different species of
Amaranthus weed. Journal of Seed Research, 10(1), 91-111.
https://doi.org/10.61186/yujs.10.1.91. (In Persion).



https://doi/abs/10.1111/j.1442-9993.2007.01730.x
https://doi.org/10.1046/j.1442-1984.2000.00037.x
https://doi.org/10.1016/S0254-6299(15)30206-4
https://doi.org/10.3390/agronomy11040728
https://doi.org/10.61186/yujs.10.1.91

