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ABSTRACT
Canada thistle (Cirsium arvense) is a noxious weed and one of the most problematic weeds in field crops,
orchards, vegetables, pastures and grasslands in Iran. Determining the ecological factors of this grass weed
will contribute to development of its control programs. In order to study germination characteristics to
water and salinity stress conditions at different temperatures, an experiment was conducted. Temperatures
regimes included 5, 10, 15, 20, 25, 30 and 35°C. For each temperature the treatment, for salinity and water
stress was 4 potentials (zero, -4, -8, and -12 bar) of NaCl and 4 potentials (zero, -4, -8, and -12 bar) of PEG.
Results showed that increasing salinity stress decreased significantly germination rate and percentage. To
germination was increased from 11°C to 22°C in -12 salinity potential and T. decreased from 42°C to 33°C.
Result showed that seed germination under drought was more sensitive, so that germination percentage at -
8 bar was zero. Obtained germination data for high salinity and drought clearly showed that the permissive

temperature range for germination was limited.

Key words: Canada thistle, germination, salinity, drought, cardinal temperatures.

* Corresponding author E-mail: malizade@ut.ac.ir



wad)le jrecale & Siailer cwlidpg i) Ko  alssols YA

WS Gmn gllS LA Giale ol
Yo &yee 4o 5,95 (HUang et al., 2003)
2095 5l )% Sidilez n s Fe Sl les (o9
(Khan & Ungar, 2001) +,i8 -~ s>
slcdile o 4 Sjales els cel YU slabes
Sy Gl b @S g ebar s 590 VL
oo ol Sialer weys 5 ey (e cdile
la,d o3ale> (Khan & Ungar, 1996) .t
Casb, des oi9ay awme Jelse 13T cov wus 4
Anda & Pinter, ) s .5 - )l,3 S 5T
ST Ol G b e,y gjaslys a5 bl 5 (1994
HGIR W CERE VW) 4.1.>)..o U"‘ ) s_:T 05.,@5 ‘05“:‘59
Gl czge (LS AT gg g 5 Sue Job
Wang etal., ) ss 5 o S5als> 0oy g Cas pu
-alyz> (6590sST Lo 9 Julow asdllae ol (2016
Ol se aalllae (pl S8 L sl o0 )5 530 5
S S S basyie o jpedile cnl Cupoe ol
kS @ b 5 Sl @ B b il
ol slpiog 1y adjls 50 Gale 2y e oSl
& 65 5 Sagby ded g Jod Sl (e elge
3,90 Ghalesl onl o wifse Jialsr Slao

Ab az8,5 13 aslllae

by 25959 3lg0
zS S gl 5 AIYAY ole y5 y0 )l e
oli.’;..;“l.aﬂ Joers glod ;o e w408 ‘_;)51&@.?
e a9 @bz Jolojl aw (b s o)l
5 So9 Hize zolaw (0,6 5 2lids)) 9 53U
D) ol slales jo (Sis calizee zobaw Gyuizes
JOSKFECWPUSINE TS P T ST
Olelej] O g0ty )l 53y Jallsx Sy g aoo
plasl 53 T oles SUIS 2o a5 s
Syl aelogd el jelateay ol o .28
B LS5 o 50) 1S5 ans b sl s3] 5 (g0
So,b dalps g ol 5 il a0 YO sl jo (G
o Ll o (Esno et al., 1996) o eolaiw! lae

0390 8 b 5 Ghle] gard 5l 5e) VF cnds |

.

dodo
4 sl Clrsium arvense e o6 L a,l>
o golie 0 a8 (s, Solisl) Asteraceae oolgls
Canada thistle, Creeping s slapl
L LL j» cile wgb e o0p 4 thistle
-a (Holm et al., 1997) cul Sl oS
s> op e gl Wl (2B, Uy Jds
oS oShee (2alS Crge 5 ol 65 sla ST
GF oS1p b ad )b jea o gl 0obise )
Gae,e Yo U Ve jialS caye gy dig Ve
coload el 1y o)l paS oSkee
sals o ad > .(1992) Donald & Khan
S g il (S anb sloolfinn; 5l (s

BRIV R B U S BRGSO R LD VOWR
s Boyb 5l loase (glse elasl o Ses
oo (S (e Glesl ;0 a5 onipE glaasy,
uls> (Van et al., 2002) s Ll 1) o045
ke Saldee lp Wolag) cnfmee 5 0%
Al> o s 15 00,5 6 g 0 glacale
ol Su3slsST gailisl S o jmdile Ky culs,
Jolse 3l s b (LeON & Knapp, 2004)
s Gidler Bl by s iy o e
Sl ouds sl Gy slacale
S35y SWke L (Taylorson et al., 1987)
9 YO Ve lales a5 audly o aid )b )0 Jjails>
S Sialex sy p gl e Dglis o Y
59 YE Jleel 5l am oo Ll o)l a5
3 Sidlez weyd n i (wdlerw Hled iy
odalice el V& g A 043 928 10 g a0 Ve loo
s,es (Kumar & Lrvine, 1971) ws s
50 olS ab; saiSoguse lge 5l S S
OGN0 Sle @ ] Sesdes g e bl
sals cle 4 Gl 1) gyed site olsh
il 5 5 ()90 ) gy oy 3B o 2lad
Bliss et al., 1986) cuuls lals , Jolse 0yl

L el ol o g Lo «sy9d G Jolie )il



14 VWAA 5l ¥ 8,Las B+ 8,90 el sely; lalS pole

=L3 B A oolo )|J$ ‘-éL.a J.ClS sf).' s.iv 6‘)‘0 9
JsSd (A5l b Jobore Sl e dee 7 v 2
Jzee Oy el (Sas G ab ool L
L (Michel and Kaufman, 1973) -.sls,
S emSel> gl as Jel £ev o PEG ) oslal
20 ORGP RIS 09y Jobe 85 jue
P09 (950 e 9 Wb sz (Sebl 4w S
Siolesl cpl jo oo a8 5 Sa glales 23,5 13
4?')0 Yo 9 Yo YO ¥ N N D )‘ J.:\)s.: u)L..C
alys, ©ygon eojailsz slaydy (b)leds oI5 il
4 dzads) S de YUY gg5 585 Sl o by
il et 235 ploxl jailex Jle plgie
Sogots Gilesl ol cdl aslsl e, VF Goea
sl S5 ¥ L holas JalS 2, B o 95516

bl sosbs) g9 5T
P T & Syailex s 5 o, dnwle 0959
x5 ploxl
2 ) aoleo
GP =(Ni/S) x 100

slass Ni (oile oy GP (398 Jge,d jo
slayds JS slaws S g pll g, 50 00ails> sla,ds
Ao oo slid 1) ead s
Y aolee
GR=YNi/T

Ti 5 Giale ceps GR G se b ool o
wWibiee ol T Gl B e, slass
anle 5l am cplpl (Bajji et al., 2002)
SES g $yeh Al polw o (ials e e
Glp ailbeglass 5 Glass g0 Jaw 5l ccalizee slalos
oolatwl y3 aolre bl 5 JLuo,l5 slales s
«(Soltani et al., 2006) ;5,5

slales o (Sis g 5,08 (S,b g (olidg, 5
A gy )l (Sl bt

-ailez y (Sl g obdg)y 6 Jsl e

ad)ls I3
2 S g 5 il ey pebiieas lalesl ol
-ile jd (Giailez S pe g doys il slales
D) los o Vo] b S ab plonl a5 5pn
4y (05 il a0 YO 4 Yo YO Y. A0 D
Obsy 05 ol alKilesl slaygilie) Al
LY Lo jo 0 a5 o o i cnl 4 Glulejl ploxl
5 oFbeeyy o Oh YO sl (Glss )
bolags iy So,b bawe sl Gl 5 JolS bty
3ly <ol 5l g ead oaildyy eginagll g8
bt e 99 5o ailis) )led wad 5l
Ll 59, VF Sae a5, 50 dales a5 0 (U6 g
(SOB Ll 2 e Jel S Bl cur 0 S
e g8 Gol Sl o e ul allysy 8leds

20,5 sl

al)l Fiailgx p 6w Az pobw 23U
Gl gohs Sb ey psbiedr Glalesl ol
YO o ¥e YO X 00 A B) clabes o ye
9% (Sidler S g doys 85 Bl 4z
slodeily o NaCl )08 ghaw F 5l wdl)ls
Sygo ol b eolawl GL-VY g -A =¥ ao)
zhw ;2 5l 6,0 0ae YO LIS aw Lo 2 0 oS
B R A LIS CREIT
el o 4 gyeh Gl pshaw slaJolne
@ Jole ) (e 7l 4 abgipe sl jles
“ade) faiske 99 @gp s S LAl Sialsr e
VF Uoled Do g 090 )& Jiailsx casmojlis ax

0% 39,

ad)lB Jidles g Shs Gl rolw jU
ol 4 pkad 4 iaag i 5o 58 YO slaa Ll



wad)le jrecale & Siailer cwlidpg i) Ko  alssols Y-

oddodalice polie g

3 oslizal b ooty (s sl 5 by 2035
L oSl awslio 5 (1)) asud) SAS  l3ble
2 (LSD) o pme wglis JBlas> Qyﬂ 51 ool
b ool sy ) Jlaio] el

e 9 b
o35 cpedailys 93T bl 2 2y aaliogd (g5
Jol> @i Geb 5 Wl Cgasme 0u; 508 S5, L
Soys Fooad)lB 5 abiogh Sl 905! (]
.09..!
B Sialer n (Sl g bty 50 -)
S s Oglay godsmalis uilly 4y il
Gy iz glales o Jiallex Sy g doy0
gl )3 Jele g0l Blie J1 Gizen 5 (SON6
) Jga) 090 /N

waile-ylais Jaw )
f(T)=((T-Tb)/((Tol-Tb)) if Th <T<Tol
f(T) =((Tc-T)/(Tec-To2)) ifTo2<T<Tc

f(T)=1 if Tol<T <To2

f(T)=0 ifT<TborT>Tc
(olasGgs Jao Y

3. f(T)=(T-Th)/(To-Th) if Th<T<

To

4, f(T)=(Tc-T)/(Tc-To) if To<T<

Tc

5. f(T)=0 if T<Tbor T>Te

cled) allyy, bwgie gles T Luly, cnl o
(S Csllae sleaT 01 @l lesTh «(Liolo]
o i sles Te g B8 Collae sleoT 02
el oS 5l a0
ooliiwl py o yallb 5l Jow <8 glp iomen
AW
Uas Slas o (u35ls 3 RMSE )

. 3 - . . & . . i . Y
ot polie o g5y e oo RTLY

)b )0 Gialsr glagasls g g Led 13U (b)ly 4525 -1 Jgur
Tablel. Analysis of variance for germination indices of (Ciersium arvensis)

“:“L".’JA u»-i"w
MS
Ol milie @3l azyo 63)"‘-3‘5.’. '\*.‘)‘-‘ Sydle ey
(S.0.V) df Germination Germination rate
percentage (%0)
Temperature (T)
L 6 1830.09** 9.52%*
S
Light (L)
. 1 110.09** 0.78**
Pl y
T*L
s o 6 786.53** 2.31**
O% )90
Error
Ol s gy 8.04 12.33

CV%




Y VWAA 5l ¥ 8,Las B+ 8,90 el sely; lalS pole

100

-3 - light
——dark
o 80
oW
0
-
£
g
L 60 -
v
o
c
2
40
£
E
=
[
U 20 4
0

Temperature (°C)

-3 - light
—B—dark

s
o

w

Germinatio rate (day -1)
- o
R T N P T

=
wn

Temperature (°C))

Sl g e Ll cou dilisie glales jo a)ls Sjailr Sliogas Sl dwslie ) S
Figure 1. Mean comparison of effect of different temperature on seed germination rate and
percentage under light and darkness condition
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Figure2. Predicted (lines) vs. observed (symbols) germination rate of (Cersium arvensis) seeds at
different constant temperatures to reach 50% germination (R50) using dent-like models.
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Figure 3. Mean comparison of effect of different temperature and salinity on seed germination rate
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Figure 4. Predicted (lines) vs. observed (symbols) germination rate of (Cersium arvensis) seeds at
different constant temperatures to reach 50% germination (R50) using Segmented models in
different salinity levels.
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Table 4. Estimated parameters for the Segmented model.
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Table 5. Analysis of variance for germination characteristics of (Cersium arvensis) under
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Figure 5. Mean comparison of effect of different temperature and drought on seed germination rate
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Figure 6. Predicted (lines) vs. observed (symbols) germination rate of (Cersium arvensis) seeds at
different constant temperatures to reach 50% germination (R50) using Segmented model.
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Table 6. Estimated parameters for the Segmented model.
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