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Table 1. Analysis of variance for seed germination percent of common cocklebur under constant temperatures.
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ns, * and **: not-significant and significant at Sand 1 percent level of probability, respectively
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Table 2. Mean comparison of populationxconstant temperatures interaction on seed germination
percent of common cocklebur
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Constant temperatures Population Germination percentage
Karajz 5 0.00m
> Ahvaz;lsal 0.00m
Karaje s 0.00m
10
Ahvaz;lsal 0.00m
s Karajz s 41.50f
Ahvaz;lsal 31.75gh
Karajz s 71.50c
20 Ahvaz;lsal 62.75d
)5 Karajz s 81.25b
Ahvaz lsal 78.75b
30 Karajz 5 82.25a
Ahvaz;lsal 87.75a
35 Karajz s 44.50f
Ahvaz;lsal 52.25¢
20 Karajz s 12.75k
Ahvaz;lsal 19.50j
45 Karajz s 0.00m
Ahvaz;lsal 0.00m

i (5,10 e BT (gl)ls o y0 B Jleil e 43 S5l (slaslosiz aesl Gub calive B> slls sla il
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range
test at the 0.05 probability level.
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Table 3. Analysis of variance for seed germination percent of common cocklebur under alternative temperatures
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ns, * and **: not-significant and significant at Sand 1 percent level of probability, respectively.
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Table 4. Mean comparison of populationxalternative temperatures interaction on seed germination
percent of common cocklebur
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Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test at the 0.05
probability level.

Cawddy (5,9 byg0 el VY o Sidilgx iSlas g 09
4 opdleas (Chachalis and Ready, 2000) ol
g9 (oyd PV) Sialler (liee it lanllas
oyl ks o (Conyza canadensis) ! cile
g bl )0 s (Gugeede az )0 YHIV) 5o)/ccd
.(Nandula ef al., 2006) sl cews
Ao Y slales Jlas ol (las by 4520
2 sk il oy VU slales 5 Conar it
LV Jouz) op Jlogine woys o Jliol gl
oy az 0 P a (BU1 sbeo) vals leo I Lo iulsél
Exdse ol 8L S G5 Cumex g0 (Siailex
"o O YL sl e 0 B ek Cumlas
S ooz 90 (Jiailex do o el sles iuli8l L ans
sboo yo Slas cpl aS el b wcdly, als g)lo cxe job
Voo glos )05 2,5 Cumez )0 ugeede az )0 VA
2 ey jho el Cexex ) egeede a2
90 m wgmedw a0 WY g Ve A £ les

4 o ool lis (g o se gl Slgal g 7S Coxex

Y

JOYO oyl slales e Digitaria ciliaris
YA 5 AY QY (o 5y osedis 4,5 VOIVD o Yo /¥
43>5 (Chauhan and Johnson, 2008) 54 a0
Al s Gl slooygs Sl o ols lis bl
o) p Gy it gleeygs 5 Cemex hline
a9 S Jlol g o oS Gob Syl
@l slroyse 0 (D Jguz) og o dae oy
AYNY (oS olidg, b oIV SoLb [ gleos,
ol S Sjailsz aoys i (Celu ANVF o VoV F
)55 sloygs )3 g ab edalie G55 Cumex 9
Lol 09y leal gz, 0098w (g)lo sre B
Sb [aldsy 0)98 15 Corex 95 ok 5l S g
Aoy (S g oy dilgx (S S5,6) el Y/
IN (S [ @lbsy )50 10 35 Comex g9 (Giailsx>
sy 5o sleal eogi Colus (Jg o cnaline celn VP
Bgr St S
Frore G mm seh Sl SAF e
Ao, V0 3l 565 e ol o (Campsis radicans)






VAR o g oylas o Jlos /5l 5y Sligions g psle

oLl 5 ()b ,255

Gglite (Su,U/ 2Ly s 0,98 0 G 0 ile () dilgar Wy (pwillg 41 i -0 Jgur
Table 5. Analysis of variance for seed germination percent of common cocklebur under different

light/dark periods
PESYS Mean square s po uKileo
Oyt 2bo _
SOV, &3l Si8lg> awoyo
df Germination percentage
Population (P) o> 1 312.85ns
Light/dark cycle (LD) .Sl 0,50 6 2785.369%%*
PxLD 6 2457.145%
Error Uas 42 265.230
CV (%) @lpuss o - 9.500

o) 90 Jlisl mhaw ;o o g gl pre il o 5 4y s FH

* s

Ns, * and **: not-significant and significant at 5and 1 percent level of probability, respectively

Digitaria 53 45 5956 4 50 oyl el Sjaile>
9 YL § gk 4> 0 VF+ sl o longiflora
O ga—des a0 YA+ sleo o Digitaria ciliaris 43
3ol 4 waisls s 3l 0e5 Jailex a8 YL g
S e e 0 5l s Gialer 18yt

(Chauhan and Johnson, 2008)

TS Seer Sk Coles 5590 (]
s oo (L 1) (GsmisT 5l (L20) wad sl >
i g ovged 4z )3 A Loy Rl pmyp S0 0
Digitaria Sjasls> oo, Sewdleis 4 8o O Suw
a—ao el S|, Digitaria longiflora 4 ciliaris

oy o e GralS cely pYL glales a5 b0

B9 (Fi8lex Wy ¢ (S9,UT (5558 0599 33 Care Jiliin YT (1Sl dmslio —F oo
Table 6. Mean comparison of population X light/dark cycle interaction on seed germination percent of
common cocklebur

Sl 5,555 090

Cras> Siile> do e
Light/dark cycle Population Germination percentage
Karaj 89.00
24/0 e ?
Ahvaz ;lsal 91.00a
Karaj ¢ 0.00
0/24 e ¢
Ahvaz ;lsal 0.00e
Karaj ¢ 93.50
12/12 e “
Ahvaz ;lsal 94.50a
Karaj; 48.75b
10/14 et
Ahvaz ;lsal 39.50c
Karaj ¢ 88.00.
14/10 e ‘
Ahvaz ;lsal 89.00a
Karaj 38.50
8/16 Ve ¢
Ahvaz jlsal 25.75d
Karaj ¢ 90.50
16/8 i ‘
Ahvaz;lsal 92.75a

A (5,13 gime IS gl o 30 B Jlais| s j0 Sils glasalsaiz (ygel sub lie B> (ol slo Sile
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test
at the 0.05 probability level.

(Singh and Morrenia odarata 5% Sjaly=
5 Achhireddy, 1984)
Cowdds can bzl pH o (Wilson, 1979) Scop

Cirsium arvense (L.)
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Syl 1y oglae (S
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ghe 0 39 Gl wep p dhsel y Cones
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3 Coxex 93 5l So e Ve 50 F absnl gohaw 5
Corez Siailex do o mSlas (Ve Jgaz) wisy dile>
Sl deys Plas g Va0 Slsal 5 25
Ot b esmline 4wl o jleal 5 75 Corexr
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Table 7. Analysis of variance for seed germination percent of common cocklebur under high temperatures

PESN Mean square wlx po il
Ol s’ 2L -
SOV. &yl ESTH PERW RN
df Germination percentage
Population (P) coxe> 1 382.59ns
High Temperatures (HT) Vi slalos 9 1893.77**
PxHT 9 1645.38**
Error Uas 60 324.620
CV (%) @lpuss oo - 7.870

doye ) g0 Jlisl mhaw 4o s cire g )l S pf oS Sy s FF g * s
ns, * and **: not-significant and significant at Sand 1 percent level of probability, respectively

B¢ ($3lgr woyd Vb slod 53 Comear il ST Sl dmnlio -A Jgur

Table 8. Mean comparison of populationxhigh temperature interaction on seed germination percent of common cocklebur

YL slales Cure> ST E PSRV
High Temperatures Population Germination percentage
Karai
Control sals ara) ¢ 5 94.50a
Ahvaz jisa| 93.75a
60 Karaj ¢ 73.50c
Ahvaz jlsal 82.00b
%0 Karaj ¢,5 49.50e
Ahvaz sl 62.50d
Karaj,
100 Uz S 29.75¢
Ahvaz sl 45.25¢
Karaj
120 ) 5 19.00g
Ahvaz ;| 26.75F
Karaj 11.50gh
140 ] &5 jo
Ahvaz ;lsal 17.00g
160 Karaj z,5 6.00h
Ahvaz;lsel 9.50gh
Karaj 0.00i
180 e '
Ahvaz jsal 5.00h
Karaj ¢ 0.00i
200 J =5 1
Ahvaz ;lsal 0.001
Karaj ¢ 0.00i
230 ] 5 i
Ahvaz jlsal 0.001

i (5,0 rre IS gl)1s 2o j0 O Jleim] mhas 50 S5l (glaialosiz (yge3] Gl caslie By slls slay il
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range
test at the 0.05 probabilitylevel.

Sy caiiSogame (S Wlgh cod Aol a5 was Eupatorium aile bassS 3l o)l ;0 (She ol
3l g5 0, Eupatorium «capillifolium (Lam.) Small

compositifolium Walt., Asclepias syriaca L.,

(Jain and ol eus suslis Scoparia dulcis L.,

-4ily>-Singh 1989; Soteres and Murray, 1981).
4 ae> glp oS olly SB Ll gl cow g5
@l ool s ansse o)) 1) (s il 3blie
olis giale (gl 00 xS PH cogaze caalllas

bl S g QBye Sl as ol las (uil)ly 450

ghe ;o Gob Sl sy n CBE g Conex
ol B LY Jeaz) 0g o goe doyo SO Loz
3P Surex 93,2 (Fialls wops (DB 0jge Jsb
A SBye 8,90 )0 aSgemiay (VY Jgo) 8L ials

Sy o A Sures 90 50 Sl o),
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Table 9. Analysis of variance for seed germination percent of common cocklebur under different pH

PESY Mean square e yo (yKileo
Ol s’ 29bo -
SOV, &ol3! &rale wo 0
df Germination percentage
Population (P) coxes 1 324.837ns
pH 6 2819.520%**
PxpH 6 1976.280*
Error U 42 285.450
CV (%) olpuss o - 8.530

doy ) 50 Jleiol mdaw )0 o pixe g )0 pe o 5 4 ¥ K
ns, * and **: not-significant and significant at Sand 1 percent level of probability, respectively.

ol S5 sl slyls a5 ablie o oplpls oS oolamwl
S Spe Jole G plpredr CB ] Gl oo s
o,5 oolaiwl 3¢5 J S
bl Jl g Saz Jlas ol las VW Jeus
Gsb Siailer oo L;WMC}L&BW
R LS PR PV AP E O VS CRE VI | PN 2 A SO
BF Cenex 93 o (Gialer woy0 Sreml il
3 Silez Oliee S 5k Z3b 2alS (lsal 5 2 55)
-\ 9 C)S 053 6‘,: Jl&wb&o i sz.ow:‘ JM.JL».:
RHOF Jgo2) dm) i 4 jlsal 005 gl JELLI
Sleal geogs Srailex i YL Ceoglin 51 Sl ol

P3P Corex 90 @ Gialler Sy (n Sk
Py 5o b odalie (B o) wals e
2 sl Sialex wspn o OB sleoygs
A oasline 35 Bidens pilosa o Diodia virginiana
bl sy idlsz wolyd 58 Jsb Gl b oS
aS sb s (Reddy and Singh, 1992) cél als
oo )5&: ML»O bj...uks;o csoalin VY Je» 3
B9 Pt S8 leoyes (il pln 5o jlsal

Coroz b anglie )0 7,5 Comex 355 50 (nlplo
5o ol Ol Gae ol 4 6 5YL Cglie «lanl
- bt plgiis o)ls sgzg plslp T &5 bl
5o sledle 5l Gl S e Gle plpe

39 (Fialex vy pPH 5o Comex Jlite 1 (il dumglio -+ Jguar
Table 10. Mean comparison of population x pH interaction on seed germination percent of common

cocklebur

pH Comos = STHIESRWR

Population Germination percentage

Karaj z,5 0.00f
4

Ahvaz jl,@l 0.00f

Karaj z,5 0.00f
5

Ahvaz jlsal 0.00f
6 Karaj z,5 76.50b

Ahvaz ;! 62.50c

Karaje 5 91.00a
7

Ahvaz jl,@l 89.00a
g Karaj ¢,5 65.00¢

Ahvaz jlssl 74.50b
0 Karaj ¢ 5 41.50e

Ahvaz jlssl 53.25d

Karaj z,5 0.00f
10

AhVaZ)'lg,a;\ 0.00f

A (6,10 ime BT STl w0 B Jloiil gl 50 S5l (slaials iz ge3T Gub calive B> slyls slo Sl

Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test
at the 0.05 probability level.
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Table 11. Analysis of variance for seed germination percent of common cocklebur under different waterlogging

treatments
ax 0 Mean square <la e (Siko
Olpets alie -
SOV, ol Siilez> o ye
df Germination percentage
Population (P) coxes> 1 187.237
Waterlogging (W ) w5 ,¢ 4 1745.682%**
PxW 4 1256.87**
Error Uas 30 104.560
CV (%) ol puss o0 - 9.320

O R A T S S S K S WS C VSV JUIP PR L P

*

ns, * and **: not-significant and significant at 5and 1 percent level of probability, respectively

Cunez 90y (Fialr oy WIS e Jole il
ke Yoo clale jo 5 cdl S (laal s 2)5) Gy
8355 )0 Vse koo Or e clBle 5 9 25 B35 0 V5o

00 J9oz) Sy soo 4 jlsal
oo dzaty; Jsb VL Cwslie ) (S bl ol
2 Slel oo nlple wSlise ()88 AT 4 jlsal
o ady le 1) G zs oy b anlis
(Golzardi et |, Kep 5 65,5 S5 o)l ,ed bl
Abin and Eslami, ) ! ¢ ool al., 2012)
(Gessler and Pessarakli, IS .y 5 L5 42009

sloan)ly (iSly 0550 50 1) plie mls 55 2009)

Sad bl e (S S 4z S Carex b awglie (o
2B oo il wep @y, Sis 5 S
4 A8 g I 285 1E G5 b3 Sleogas
Ly 5o )0 Sialer wops p g0k olS 0l e
ool ails glali>de L6 ,56

2ol ol e b alie glasdlas o
005 by g ol oy (Cacutum L) adige onis,
sly 0 z,S s0g5 b awslie 0 le)S 00y Ceeglie aS
Golzardi et al., ) cusl oog j i Sas s
(2012

e 315 st A ol ol Gy 4y
Jlil gzl ;0 355 (Sialsz ao)d 1 (6)5h § Curex
Ol LY o) 0 b g deys w2 g SO

58,5 0155 (5,98 4 pglie
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Table 12. Mean comparison of population x waterlogging interaction on seed germination percent of
common cocklebur

(G9)) B2 O Sl as )
Waterlogging (day) Population Germination percentage

0 Karaj ¢, 90.00a
Ahvaz ;lsal 88.00a

. Karaj z,5 71.00b
Ahvaz ;lsal 62.00c

5 Karaj z 5 42.00d
Ahvaz ;lsal 33.00e
Karajz s 21.00f

4
Ahvaz jsal 12.00g
Karaj z 5 0.00h

8
Ahvaz jlsal 0.00h

A (5,0 gime IS glls 0o 0 O Jlaisl mhas 43 (Sl (glaials sz 503 b ciline B> (g1l (gloSilee
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test
at the 0.05 probability level.
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Table 13. Analysis of variance for seed germination percent of common cocklebur under drought or salt
stress conditions
Mean square <l o 5.5k

4z
Syt gilie ol SES A5 ) (Siiler sy Sost 5 53 Filezr Sy
S.O.V. d f) Germination percentage in Germination salt stress
drought stress percentage in
Population (P) coxes 1 362.24ns 256.875ns
Stress (S ) s 5 2043.62%* 2856.314%*
PxS 5 1934.12%* 2112.59%*
Error U 36 327.85 236.720
CV (%) ol s o0 - 10.840 9.220

ao,0 ) 50 Jliol mhaw ;o jls pixe g )l pixe e oS5 4 ¥R * s
ns, * and **: not-significant and significant at Sand 1 percent level of probability, espectively

BF Fialgr o yd p (ShS T ) Camesr filite 5 (il dulio —IF Jguar
Table 14. Mean comparison of population x drought stress interaction on seed germination percent of
common cocklebur

(JEubKe) (Sas s Corez ESTE PSRV
Drought stress (MPa) Population Germination percentage
Karaj ¢ 5 88.75a
0
Ahvaz ;lsal 90.50a
02 Karaj z,5 81.75a
e Ahvaz ;lsal 85.50a
04 Karaj 5 50.25¢
e Ahvaz ;lsal 61.75b
06 Karajg s 0.00f
- Ahvaz ;lsal 28.00d
08 Karaj z,5 0.00f
e Ahvaz ;lsal 12.75¢
Karaj z,5 0.00f
-1
Ahvaz jlsal 0.00f

A (50 gime BB gl s 30 B Jlaisl e 50 Sl glasals sz 505] Gk cline B> sl ks slaySile
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test
at the 0.05 probability level.
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Table 15. Mean comparison of population x salt stress interaction on seed germination percent of common

cocklebur
(Y50 ko) (5590 (25 Coro ESTHPESRWIR

Salt stress (mM) Population Germination percentage

0 Karaj z 5 88.50a

Ahvaz ;lsal 90.75a

100 Karaj z 5 58.50c

Ahvaz jlsal 73.50b

200 Karaj z 5 27.25¢

Ahvaz ;lsal 41.75d

300 Karajz 5 10.75g

Ahvaz ;lsal 18.50f

Karaj z,5 0.00h

400 Ahvaz jlsal 9.25¢g

500 Karaj z,5 0.00h

Ahvaz ;lsal 0.00h

s (6 sime BB gl sy B Jleil o 45 S5l slarels i (yge;] Gub caline B> gl slap Sl
Means within a column followed by the same letter are not significantly different according to the Duncan multiple range test
at the 0.05 probability level.
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Abstract

In the present study, germination behavior of two populations of Xanthium strumarium in different
controlled conditions was investigated. For this purpose, seeds of Xanthium strumarium were collected
randomly from several farms in Karaj and Ahvaz. In first study, germination behavior of two
populations of Xanthium strumarium investigated in different constant temperature, temperature
fluctuations, periods of darkness / lighting and high temperature. The maximum seed germination in
constant temperature was observed at 30 C in Karaj population (85.25%) and Ahwaz population
(87.75%) at 30 C. while in temperature fluctuations Maximum seed germination was observed at
20/30 C in Karaj population (93.25%) and Ahwaz population (96.75%). Seeds of two populations
were able to germinate at a wide range of temperatures. Different periods of dark / light showed no
significant effect on seed germination of two populations. High temperatures an above 100 ° C caused
a significant reduction in germination but Ahvaz population resistance was more than Karaj
population in high temperatures. Using the result of this research we may manage better this weed
especially through non-chemical methods. It should be noted that non-chemical methods such as
flooding, controls of mechanical, thermal, solarization and mulch can be recommended with more
time for Ahvaz population.
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