ol 5y oliions 3 pole f
O VD VY Jpg oyl 03y Jo

DOI: 10.22124/jms.2024.8789

& gwly yo (Amaranthus sp.) (we >l jpdide (LAigS 5w Jidiles ST
¥ g Lo

.y
C)Lf ag'ﬁ

B oabgily Koo (w3l F oLl uig doguano ¥ 85,01 a8 7 (1 65 podlw a0 ) oY

(AR FARVARRR- IR I VF-YIANA el o 206
oS

w95zl cAmaranthus albus) suiw g Sz sloaisS (3 Sialy p 65 9 ol Glales wyp Bua b dlugs iolej! oy
Sy ezl g (Amaranthus retroflexus) jeaiy, ws,gb (Amaranthus chlorostachys) S g0
Sl «Jgl Jlos 50 0 plosl 8,5 s wolis § (55,9058 pole oKiils ;0 VYAA g A\YAY (ol yo (Amaranthus viridis)
(o w2y ole 0 S S (e Sy9e 0le VY Dae 4 (wym (b dilale g0 4 g el Al GladisS Sl
B ey S 5 55 Ll s LT L FO o T FO LY YO Y N0 N+ slales 5 us Sl il slaaisT )3 jals>
Loolyan jo8 Laylyd jlaz 10 ol 5 il az )0 YO g Ve YO ¥+ A0 O sboles o 15500 boaiss & Siaile pge Jlo o
woyd 85 13wy p 950 S sl e ()b 9 S mzannl beles (U S ol G )58 (Sl o
SplS og gl il glaaiss o o Wy az )1 el Gl cesom 0y90 b eeAEl cilise sleaiss Sialex
Vooabos Gl L adloe Booe yod Sl 508 55 de Sladis slaydy (908 (nlpli 08 (S8l St s 55 S pezr o]
($50l92 s g 8030 Sgntp e 525 Sl pzral 5 Z8L 3l g gl it ladisS jailez sy 8l S (il 420 YO b
Silyz oaS (e dod g 455 41 (e STy etz b il Al glod (1S s Sz del Bpas (pizren )5
5 g Sl St 5| anr 55815 s el S 5 5l s slos Sl ASlo ST a5 5 ks 5 S ol
stz d JB Comer Sl (S 1y sl mi Sl (s 5510l Glales 13 ohsa Swil (Siailex v ys 9h e Jad
gl Gl 9laS (gl DS 9 s 9 ol A 50 550 lacile
14T 95 Joo (50 ol 1ud (1905 ¢S j4lgr Cas paw el Sy (5192 JUaO )L (Solos (o) 1 gulS sWe]lg

Al (GBS (8T sk mle 5 (55,5LiS pale olKisls « BLS adgr casliils cel ) 09,5 05,0 slacile ple asti ) o)l owlii IS (gemeiils -
ladanzinati2014@gmail.com

Siahmarguee@gau.ac.ir Ol B 5 (83 b mlio 5 (55,5LaS pale olKiils  alS adgi aSiils cacly5 09,5 « Lisils =¥
farshidghaderifar@yahoo.con Ol 5 8T crmds lin 5 (55,5LaS pole olKiils  aLS ades 0uSiisls el ) 0g S coliwl Y
(5509188 oy 5 el e tlih Glajl il Lol (al ilie 5 5505L8S (Bigel 5 ko 35 e (S0l Slin (i il ¥
myounesabadi@yahoo.com Ol 85

b.chauhan@ug.edu.au LIl 0 5565 diages i 32555 olStils w3355 138 (555155 5 (53,5LiS slowl -0

Siahmarguee@gau.ac.ir : Jsiwe 0dims o



(\_\q)/\YQY/IbﬁM o)LQ..C;} /Mo)b JLM, /U‘)"| )‘x o . 5 f}l.c

OS5 S5

sbes slo S35 5l (Costea and Tardif, 2003)
LaigS pl il o Jleday jus ol @l bass
&I sy Jome ailin 8L 50 5o culd) sl 5y 0gdle
Costea and ) aiiwe 55 s lew 5 BT 51 6l
9 e slaale pl oS g 00! 5l (Tardif, 2003
SISl Sljgrs 5l So £h g o) DY game
Lo tSile 51 oolisial (alS ool JA5 5 s cslad,
ot 5 Canglie 590 51 (Sl olalF aliubie Ll ol
3 pol Jb 0 aS et a4 Gl YU Cae s b oolgil>
3am aslihlel oolgls (wglin 39 Slold bl
s Brassicaceae Asteraceae [Poaceae slaoslsils
3,90 YOV 4 atily I3 o> a5, ,o Cyperaceae
A. albus Jolis 0015l ol 5 0cile 4565 VY )0 Cuoglie
A. A cruentus A. blitum A. belitoides
A. retroflexus A. powelli A. palmeri hybridus
oS & Awviridis ¢ A. tuberculatus A. spinosus
sloadl o 4 455 9,00 5l (Heap, 2024) el oo,
SBLsS Zupde )3 g0 pl WS oo (AL (S e
ol & s alpln sl Gegiillel iz il
(S3ST blae 5l gl Sy 4 ataly Soe
ol QLS cpl 4 bgaye (o e 5 Saels a2

Alide glaaiss aSTn g 5SS By ek
a5 a2 o LS mlie el )& &b 5l Gegtljlel i
i ol il SlodisS aloss & i s ooty
e ,o adisS 5l sam ,0 aS g 4 ¥l L
Sellers et al., ) oS oJgs ;0 Y0+« + v 3l Lo Wlgi oo
L 035 5l shlize sl oad ady sle)dy (2003
Sl sl ;3 S S 950 i, 5o g ails
53 Otz @ls ulul » &5 6 55b 4 aims o JSCi5 )
JLo Ve B 7 Loyl e d ady; (mgy>gl aile slaisS
Weaver and) wale JBL oxs; S g0
aoy Vo Jls $r 5l o o> 9 MceWilliams, 1980
Telewski and) wxsb  Sjale coll b,y
095 A olgee |y 4 seS (Zeevaart, 2002
095 O oz ol o SasS) Sujeledse
ab) oS e lge yo JolsS pae) SGiels b
(2l & 3l3sa5 gy 5| B0) (58 (905 (LS
Sigde 8 H3eS) W90 (905 5 Suels sa358 0 (1905
)5 S (S2328 59eS 9

doddo

2L o4e slo 0,5 51 S Amaranthaceae o,
alisls S Ye¥e g iz VPO 0g0> a5 Cunl lgz (0
oz 5l Ol e S g Jotne Bble o i
Christenhusz) sloads yise Lewl g s 81 gl S5 el
and Byng, 2016; Budin et al., 1996; Singh and
pnte 5l S Amaranthus .= (Kumar, 2019
3 el (BLS g8 VE Lo jis oS 009 055 (nl logmiz
Waselkov ef) 5,5 o p o 1) jecale 5 2ly; o)
Olsie 4 ug,szl 468 A ol cpl yo (al., 2018
QLS Sl S o yae b prles 5yn sledile
$309LaS 50 slacile ploe 4 S €55 Y+ s USDA
Randall,) casloais 53 550 slacale Sl Cawpgd o
45 YO Lwl 0,8 ,5.2007; USDA, NRCS, 2016
ol (Das, 2016) coul oo 3,155 Logil el iz
0 A Cawl A5gT 53 0 g wsS VT sl Il o s
s wSly spedle Gy a4 jeu8 Gble i
Ol 30 ezl sledaiss oy e 5l (Azadi, 2013)
Amaranthus ) o8 aiy, (we,>zl 4 ol e
Amaranthus ) ooule>  wg>zb  (retroflexus
Amaranthus ) )5 gzl «(blitoedes
5 Amaranthus albus) s weypzU (viridis
o, sl (Amaranthus chlorostachys) S ,g5 s>zl
5 bosls 4l «aSs e sblie s odle aaisS oyl Sgai
4u)«) Ssle L_,’_Cl)) 9 LSCb QYM ).a5| B LQML’>~)5)
a g Lagd o psS e vty i jatiz o ST s
Holm et al., 1997) a5 ls jpa> ;,mcile olgie

Ol a4 ougPEl padle Al laaisS
Loyl Ll wgh oo asls Cdb cunyd slaaisS
ol 58 g (sdhe Slge ol (gl iz el)5 Y game
Sl 003l 5 CutS 0 Slos wyulds malS cael g oS
Massinga) ob; ,d g5 .(Assad et al., 2017) g
SYeb 5,5uk et al., 2001; Sellers et al., 2003
O3S sls (Egley, 1989) S5 ,4 STL o 430 Saw
Cristaudo et al., 2006; Costea and Tardif, ) ,4
«(Steckel et al., 2004) YL Sjals> e (2003
Aguyoh and ) JYsb Slej 6,90 0 Jiailsx ISl
oleily 5 C4 (g5mgd puaslSe «(Masiunas, 2003
U"JS m‘ &9 9 &‘J& )..aL\.c ‘u—| )‘ oslazw! L;YL)



O-VONF Vo ojlad 3l Jlo ) by linios 5 pole

ey Sl STy

48 o, iSly (Milberg et al., 1996) «8,5
Jha et al,) ;) Ken 5 bz conl 485 13 ) p
Amaranthus o35 sl,d a5 azslb Ll (2010
50,5 il 4z 0 YO 5l i bawgie sles 4 palmeri
s s (Siailex Galidl sl R) 5o 8 L anbs 558
Amaranthus caudatus 55 Sialex ooy iSlos
AV Glie 4 598 0929 5 o, il az 0 YO sles o
z (Donazzolo et al., 2017) wo 5 ol wsyo
aisls olzs (Khan et al., 2022) o, Sen g o)l5 5ubos
Amaranthus jalg> Sep el j58 595 4> 51 a5
ol 5 Ll wei o A, viridis 4 retroflexus
Al i 4igS g0 oyl Siaile>

0uisS wolais olge e 5 (S S o al
ln Jleday iy (G5alsr eutiS S g (LS 3,
loyds b ye (omole s a5 ams g it Dlidiod gl
Gl s SIS il az e ¥ gl o g2l
Sl el clale el g S el cdale
PR 0% 098 all Cenl (Sae (plply 005 o
2 byl e 30 L b e pole s S s laaseS
e g ((53als> 5 0aiiS Canilon) SO jun| sl &
Ay 0aisS by olge cpl 4 Gl b g Ll Joles
Kepczynhski and Sznigir, 2014; ) ail bas o LS
Cadman et al., 2006; Rodriguez-Gacio et al.,
2009

Slalllas o9, > gl (ials )L, (o) p ogas 5
55 0 bl Slallas 4 sl 0 bzl )l o LS
o 3l asS o b o (Giailer S8y oy 4 Lais
Deihimfard et al.,) cul ool aisls,y ug,5zl
;1 .2016; Diayanat, 2016; Enayati et al., 2019
@b 5 65 slajls Sy Baa b bl cal 500
Seho el el eepel 48 e
Ay S, wspgb  (Amaranthus  albus)
A) B aty, we,zl  (chlorostachys
b A viridisy Ky ey 526 o (retroflexus
o o».\,{.))f ‘).?l 9

ol 5l plas’ o 3, (Baskin and Baskin, 2004)
S 5 25l o ol e a5 atesls da g8
sebusls byl o olS loaiss lsy Co> cote
sbaiss o Jie g a YW RRETIWE S ZIE )
o)l (Fielex 5l (il 9eS 2929 amgole)S
A5 o 55 Lo b o 3 iy 3 ey alolidl,
(Shilla et al., 2016)
O Jale 0 frotee ST 0 5,0 lacile 30 STL
Sy ol el 5ymcale ilites gloaisS gli saisS
Prad 9 O ol S &bl dtugy ok 4
elge el b by soanl alss b o o Sjalls>
i ,0 suls SIS @ g os by (Sialex p Soe
GrSole 5 el SV pame 4y & ls als dy SOL
Jelse G 598l Cas jpacile laazals )4 oy ||
5 il 5o sotee Sl G 5 5 Led ilizee aims
Assad et) wi)ls ;acile Calisie sladisS axalS opls
Sy g 2led doy i bl Lo (@l 2017
035 Ul izmen 5 4196 5 adsl (505 &) «(S5elsx
et as)he po 1) it Sladiss 4 (Sl sl
Geixs s (Bewley and Black, 1994) oS .
als oyLzs (Cristaudo et al., 2000) )|, Sas 5 goling S
S bod & g,5 b iz laaiss Gjalsz Gl oS
A. A. cruentus A. albus &5 i g Dglate
g A. lividus A. hybridus A. graecizans deflexus
FeolbY) YL ol sles o a5 by A retroflexus
) Sl e W8S S OISl A
aisS pl (ao ) Sidilar as o o peS ail
Al ol eamline of 5 le a0 Ve gles (o 5
S s Syaly= A. blitoides 4 A. viridis 45 ¢
Glos @ 05 ailsz (gl g wols las ol gles yo |,
SN 4 slaisS 5l 5 e byl (Siaile Gl
¢Chauhan and Johnson, 2009) &l L5
S 58,0 stelie Sialsz sl (S as o
Gubzs s o (Ebrahimi and Eslami, 2012) axies
G5 VY Sialez> g maale caisS Y 0 0 0l asie
68 Ve Gialer a5 Joyo cdl olidl e lawgs
SR b ces (S L e bl by sale il



(\_\q)/\YQY/IbﬁM o)LQ..C;} /Mo)b JLM, /U‘)"| )‘x o . 5 f}l.c

OS5 S5

285 pldl G5 oxmb wle 5 (55)5liS pole oKl
WAY ol ole (31 50 gzl il slaaiss |4
6)516"'? Sk obeds sl el g gl 51VFAA
033 9 )k yslaer dome oLl olasiise sk
Sda ey coloads ools Hlas Y Jeax o Ll wls Jli
doee S5l talojl Jlo g0 50 435S o (slaydy a5 o
ax,0 YO) Gl sles ;o oyl aivg eod (59l
A5 y5e GialesT ol gy 5l am 5 eSS (B8 e

5 plsl LT s,

g5 9 3lge

2% 69l o
5 <ol glales Sl gm)n g 905 E95 S S
Ao slodigs byl giailex JLuo IS slales s
Amaranthus ) siw  wg,zgl  Jols g5zl
Amaranthus ) S, wg,szb «albus
Amaranthus ) je,8 iy, ws >z (chlorostachys
Amaranthus ) )5 g3zl o (retroflexus

S G5eSS oliule;l jo e g0 iule;l «(viridis

95 El ik sLadisS )4 (5591 gexr oo 1 ldl i Slasuine ) Jgur
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Latitude  Altitude (meters) Js Jlw p9d Jlo
First year Second year
36°98.04' -18 0.416 0.401
36°76.60' 64 0.305 0.301
36°62.14' 62 0.331 0.317
36°63.64' 62 0.305 0.303
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Figure 1. Seed germination pattern of different species of Amaranthus during after-ripenning period
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[Figure 2. Effect of constant temperatures on germination percentage of different species of Amaranthus
White pigweed (Amaranthus albus): Al and A2; Smooth pigweed (Amaranthus chlorostachys): B1 and B2;
Redroot pigweed (Amaranthus retroflexus): C1 and C2; Green amaranth (4dmaranthus viridis): D1 and D2]..
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Figure 3. Effect of constant temperatures on germination rate of different species of Amaranthus [

White pigweed (Amaranthus albus): Al and A2; Smooth pigweed (Amaranthus chlorostachys): B1 and B2;
Redroot pigweed (Amaranthus retroflexus): C1 and C2; Green amaranth (Amaranthus viridis): D1 and D2].

\-



O-VONF Vo ojlad 3l Jlo ) by linios 5 pole

ey Sl STy

Sy Al 9595 Aliso Lo jlord 50 (g Bl Aliie sadigs (Jiailer JLao)ls glales .Y Jgur

Table 2. Cardinal germination temperatures of different species of Amaranthus in different treatments of
light and Gibberellic acid
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Dark ,u Light s
b 0¥ S s Sdper b S e Sy b
Dark Light o sl o] o
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Tb H* 10.03  15.66 10.00 11.80 11.33
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. viridis Te *% 45.56 - 45.13 - -
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*Tb: based temperature of germination; To: Optimum temperature of germination; Tc: Ceiling temperature of germination

In A. viridis, the germination percentage did not reach 50% at any of the temperatures under dark conditions in the first

k%

.year of the experiment; therefore, it was not possible to estimate cardinal temperatures
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Abstract

This experiment was conducted to investigate the effects of constant temperatures and light on seed
germination of white pigweed (Admaranthus albus), smooth pigweed (Amaranthus chlorostachys), redroot
pigweed (Amaranthus retroflexus), and green amaranth (Amaranthus viridis) in 2018 and 2019 at Gorgan
University of Agricultural Sciences and Natural Resources. In the first year, germination of different species
of Amaranthus were studied monthly over a 12-month after-ripening period. In the fifth month of after-
ripening, seed germination of different Amaranthus species was studied at temperatures of 10, 15, 20, 25, 30,
35, 40, and 45 °C under light and darkness conditions. In the second year, seed germination of the mentioned
species was investigated at temperatures of 10, 15, 20, 25, 30 and 35 °C in four conditions: light with
gibberellic acid, light without gibberellic acid, darkness with gibberellic acid and darkness without
gibberellic acid. The germination percentage of different species of Amaranthus increased during the after-
ripening period; although the process were varied in different species. The application of gibberellic acid also
improved germination. Therefore, seed dormancy of the mentioned species is non deep physiologically.
Germination percentage of different species of Amaranthus increased in temperatures of 30-35 °C, and
gibberellic acid also improved their germination percentage and rate. Also, the use of gibberellic acid reduced
base temperature of germination. Such responses to light and temperature ensure the germination of these
plants in spring and on the soil surface. A decrease in the base temperature of germination may also cause
the germination of some species of Amaranthus before spring. Low germination percentages, especially at
low temperatures, are biologically important because small but significant populations of weeds may appear
in the field and cause problems for farmers.
Keywords: After-ripening; Cardinal germination temperatures; Germination rate; Gibberellic acid;

Physiological dormancy; Segmented model

How to cite this article

Zinati, L., Siahmarguee, A., Ghaderi-Far, F., Yones-Abadi, M. and Singh Chauhan, B. 2024. Germination
response of some Amaranthus species to temperature and light. Iranian Journal of Seed Science and Research,
11(3): 1-19. (In Persian)(Journal)

DOI: 10.22124/jms.2024.8789

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the Iranian Journal
of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open access
policy and the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY4.0)
License. For more information, please visit http:/jms.guilan.ac.ir/

1. MSc student of Weed Science, Department of Agronomy, Faculty of Crop Protection, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran. ladanzinati2014@gmail.com

2. Associate Professor, Department of Agronomy, Faculty of Crop Protection, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran. Siahmarguee@gau.ac.ir

3. Professor, Department of Agronomy, Faculty of Crop Protection, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran. farshidghaderifar@yahoo.con

4. Associate Professor, Department of Plant Protection Research, Golestan Agricultural and Natural Recourses Research and Education
Center, Organization of Agricultural Research, Education and Extension, Gorgan, Iran. myounesabadi@yahoo.com

5. Queensland Alliance for Agriculture and Food Innovation (QAAFTI), University of Queensland, Toowoomba, Queensland,
Australia. b.chauhan@ugq.edu.au

*Corresponding author: Siahmarguee@gau.ac.ir




