v"w Pele

\
3* “n
Iranian Journal of Weed Science . boile s alow
Vol 18, No 2, 2022 (15-33) SW S IS o
DOI: 10.22092/1JWS.2022.359236.1415 ) OO-YY o) VE) ¥ 5, VA 5,90
Ranian Socieyof Weed Scence

Tracing resistance of wild mustard (Sinapis arvensis L.) to Tribenuron methyl
and evaluation of relative fitness of its susceptible and resistant ecotypes in
Eslamabad-Gharb, Kermanshah

Marzieh Axhgar?, Alireza Bagheri?, Iraj Nosratti®, Pardis Broomandan?

Department of Plant Production and Genetics, Razi University, Kermanshah, Iran.
(Received: September 11, 2021 - Accepted: December 9, 2021)

ABSTRACT
This study was conducted to determine the resistance, as well as the effect of temperature, drought and
acidity on the relative fitness of wild mustard ecotypes. Sampling was performed from 313 rain-fed wheat
farms in Eslamabad-Gharb located in Kermanshah. After sowing the seeds in the greenhouse, the seedlings
were treated by the recommended dose (15 g.a.i. ha’?) of Tribenuron methyl (granstrar) 75% WP in the 2-
4 leaf stage and sensitive and resistant ecotypes of wild mustard were identified. The results of dose-
response test (Tribenuron methyl concentrations: zero, 3.75, 7.5, 15, 30, 60, 120, 240, 480 g.a.i. ha?)
showed that the amount of LD50 in the susceptible and the resistant ecotype were 22.2 7 and 39.85 g.a.i.

hal, respectively and the resistance index was 5.52 resistant ecotype. Susceptible ecotype at 20 and 25 ° C

had higher germination percentage and vigor than resistant ecotype. In general, wild mustard was sensitive
to reduction of soil osmotic potential, but the sensitivity of the resistant mass was higher than the susceptible
ecotype. The highest germination percentage in both susceptible and resistant ecotypes was observed in
slightly acidic to neutral pH (6 to 7) that the germination percentage of resistant ecotypes in this range was
significantly higher than the susceptible ecotype. Considering the temperature conditions, drought stress of
rain-fed fields and also the alkalinity of the soil in the study area, it seems that if the pressure caused by
herbicide application is relieved, the susceptible ecotype will have more fitness to environment condition
of studied region.

Keywords: ALS, germination, herbicide resistance.

ol (N i o531 9 o y99%6 55 4 (Sinapis arvensis L.) ouix 9 J3 5 Cuoglio (2192 (o)
oliile,S o pe 3l oMl (ylinw soead 43 o glio 5 (i (gLao3g5
Tkog p1 3y s g gl T 558l LS ke RS and 5o
3 AL KBS 5 M pwige 09 8 Ll 5 Sbskil (5595515 S el 5w gl s o S Y Y
Ol ! colzsle S (g3l o8t ¢ ands &b s soules

(CEXRVA VAV S Y gl = Ve VY il s '@,\:)
SN

3 oy 8505 138 2| (g S5 (Slmodg (ors (Sinld 2 Al 5 (SitS dod b cuoglie e (s yslatods adlllas )
odddpog 33wy bTaxals WS 15 jod cutS jl Luw b bl olisle)S bl 5 O peallaMul Jliw o @2d pA5 ac )30 YT
LD ‘SJLAJLMA) FsLﬁA 9 u»‘.m} dl.hb.)}: 9 )lo.u ‘;)J )LP L 9.) 4.1>)o )2 WP ZV&) ()L.M.ul)f) J‘"""Qf)?"’d)’ ()LSJ!: 2 b)j?ob.)l.n P)f \b)
Cuoglio ol g 39 )liSa ;0 Juto 499055 05900000 2,5 YAIAD polie 0355 13 o VITY wluo 0395 )0 LD50 jlade oS al> lis ([l
bl polie 03¢5 dr o |y (6 ity auoliogd 9 S5l duoyd 3,5 Sl a3 YO Ve (clod ;5 ywluo 0365 el Cowday /O pglio 0395
oy oy i Dy ol 035 3y polde 6355 Comwlues Lol 039 ol 1B (¢ 50ml Jumilt (50l & Cons iz g J3 5 Sy sbay
2 polio slrods (Sidiley duoys oS wb samlie (can U i) (28 U gl (SWl andwl )5 pglie 5 (wlus 0355 93 ya )0 (Sjdile>
3)90 ailate S (139 (Ul (pizmen g w3 g)lie (S AT (2led lilpd 4 a2 g L g el 0355 I i ()5 gme y5boas 03l

Dy dnled Jlayed 1 (6 yidi (Sl 1 ol 0357 (iScale B punn | 56 HLid pd) g )3 sy o Hlaiey dalllas

ouiSle 4y Coglie ¢ Siailey LS Y gl 1 galS CololS

* Corresponding author E-mail: a.bagheri@razi.ac.ir



(MDA jaglacile 2l daes /(VE0)) O Kan 5 S

1

ol SRl 5 (Sl ATAT BAYAY ladle b
Sohrabi et al.,) <« pslie slaesy o o3 51
Coslin 35, 31 a8 sl Ol s (2014
s iscds 4 Cad Llesds s acde
iS55 oM Yool Jle w by e ALS oI5 30
S T S Ca C o [ P E S B
& sl Cwslie s, (Heap, 2022)
wliile S glaolul ;3 ALS objls3l sla S ile
Lotfifar et al., ) el eas i3S 55 Ol
e iy Sk sy Sl el (2013
Co e ulal I8 Clis la Kl w0 olaws
.(Chauhan et al., 2006) =l iil
o ol jaglacile oy e gl B S
5 ebldcagy sl 5 cxls b pscie
ISl a4 pslie 5 el Gbloner 55
55 Ol 3l eslesl 5 (Keshtkar et al., 2019)
.(Ghorbani et ..l pilie Salorexr oo nde
il Slio S axs,sal, 1999)
Sl G aglacile arlde 5 wlidian
Cosd bl or oSS s s Loyl 0 0 e S
S o psbcile cless (b Obipl Ll
51y (i o)l sl anils |y Seaols o 2ies
LS My Bl G5 a4 s wS e
4 cwslie (Khalil Tahmasbi et al., 2017)
2 et (Sl 4 b e Slio (g5, SiSCils
Gty Cilistee Jase Lol 3 oo acile slawi S
Goss and Dyer, 2003;) ¢l esme Ol

Sibony and Rubin, 2003; Gassmann and
(Futuyma, 2005; Lehnhoff et al., 2013

6[.&4.:; 6‘)" CMN\U_{MCAAJLEA J92 cé‘_})J
b Caglie Siold aups A3L paugs eslis
Grwee 1 U sl jls Ol jy Sl

Asdie
sos 3l (Sinapis arvensis L.) _i>sds =
crmld s pdsle 5l S [Brassicaceae
o 45 | rv\f slalis 5 I alacids
3350 Mg Gleans gl s s Slee Jials
dos U Jims L& 31 g les 3 5 (Pawar, 2009)
e Sl Olpea s e 0 5 o 5 e S
T ol Bl pam s s el glalis s
2 opslcde Loojsle s op sdsline ool
25135k sla iScile Sl eslinal 5428 puS ¢l
Ole 035 oS 2wl (ALS) liwolsY sl
ol ey Lo la Sy (ASile O
Sl ol Oy Gl Caas O35 ol
5 Lol @Y oL 5 el oblS s e S
s OAS Cpme con clile S e
Aghajani ) ool ss ALS o ls3L sl isale
o G iScile =y sl et oal, 2009
Loosbe Gl sheeabsVaal laatijlast
sl oy ot p S 65150 S iy 5 aslaile
wiiS s g 3l e b Lol o 5l &S
bl (CisHuNsO6S)  Lels, 5uis 5 AS s
rAdsae sl o sd g 058 5l kel S (g5l
RS sln ool opl 5l eslinals,pe S il
Gherekhlo0 ) cil o5 55 i 53 = 5 aslacils
53 5 acile 65V 0 sSles (and Zand, 2010
Rl s Ol 5 65 Sl s s el e
Llosls  OLas Cwslie sy 5l iScile
4 o3l gl slaws Sl iy, (Heap, 2022)
Sy Va o wle ele aglacile
Phalaris minor ) s s ile .Avena fatua L.)
«(Lolioum temulentum L.) .= «(Retz.
soLi 5 (Sinapis arvensis)  _i>sJs >
23 b iScils w el (Rapistrum rugosum L.)



W e St sy 5 005G S A s s s Laaglie s

S99l

b3l Jous oLl o el o

S 5o e WAV el Jle b bl ol
Ol 53 o LIl Ol sl (53550 5 Jon
Jsb 5l miye e kS Sl5a 55 o B oy Loliile S
G35V a3 ENL Wads ™Y a5t oLl e
U aids V¥ 5 am s Y LWl 5 e 3l 3,3
ailate Aelps al o Jled aids YO 5 ax s YE
S YYFR BN 51 el o3 giome andllaes 5o
oSSl 5 sllmde Juame (B glols )3 e
55 (bl sn slaosls) e Js tOT VL S5l
4 S O,sliS ol e 4 B3OV ISS)
s Oy pamen (piesdaF JES 216
sl el g adlaie ol el puis 5 VL
L o)

13 4 503

4,50 VIV 5l i 9ds 2 slaes s 4 by e s
J3 s sl a8 LISl Dl e o 3
ArcMap DRl Sl el b (g)ls paise
Lo o 31 Ol g il 155 pLi51 ol
Yl B Ve (e VEee B Y 69&5)!@4_.«
Hlaamg by jasie 2o V40 GV 5
sseay (ool Gl bl sy Los mhaw Sl plE )
Sols i ged gl ) Ctl eSS (gl pd sl el
ol 5 plal s e 31 il Sl
WY i Ve BAYee gl s as,0 4Y i
03 4as 5 QA 5 e Ve B Ve CL&JJ\); 430
A Wl o Cla.NJ'\JLa Ve B ol
Eolye 03 035 pl Lol paised pldl g
glaash o3 glbd ey Do glad s
0348550 3 (1 pal gl LS (sl mer IS
ol a4 ai) 45550 OF S50 S 4w b S

< (Yanniccari et al., 2016) 5l s ale
ol 5 pslie Saamex Ols 3 35 50 Sl
5 ke (bl Ol s sl e 4 Ll e
3 b dazl oo Lelse a0 Sl 50 2B,
Sl by e ol e andllas 5cplsl (il Sas
G la i, 5l (S el el olS
Maxwell et al., 1990;) ol o Sals

Vangessel and Renner, 1990; Vila-Aiub, et
.(al., 2005

o Sanb s el Sodle S, oLl
L alS g 0,8 gl tss 4 b
Salimi and ) >, » S 55 3 aglbcile 54
(ghorbanali, 2001; Chauhan et al., 2020
Slresg Gl S, s &8 bold e
Sk e WIS e e i 5 acile 0S6S
23 e 8K o e Sosline gla i) @
(Pawar, 2009) us a>5 I, 0SLS b
5 pslie Saglacie (Sanls osli (Sl
e, b Ol iScile w0 ules
sskea SScds @ pslie alacile oo e
SN 508 FAlS S Sl S (6503 20
Khalil Tahmasbi etal., ) 5,51 s wal 31, 552 o
s licis ) Olo s aslllas ;00050 (2017
ol 5 e Koo eslie 5 e glress
e Mg boss b el Sl
el 2 pde SOlaenas 3l 5 BT 5

58
e Sl s Gl Gl ) SBs b
o ol s el jaglacile laeg
03 e Gl S Jte0 s s S RS Ale
L s Sl pete Sl ARRLST Ry

.Jﬁ@\}a)sal.:f;ﬁ\ A.SJ)\



(MNA 3 aglacile Jils daw /(VE0) 0L Kes 5 S

YA

bl Sl Sl e 5 hesde 5 ade
S Y0 J3lu= LaaST S ey sl o SIS Stan
.Jurado-Exposito et al., 2009) .z a3 § L s
o8ws Sl slinal L 55 asy50 o oldl i Sl e

s e GPS

Ol Plas & glacil> 3G o S rl,_.g\ (es,30
gl a by s oSl Ay s
Olles w5 glolls ac)5e & s 5 alile
S s 2wl (S alo e (b (s e sl
b s 4 g LS ol oI V0 S

35°YO"N

34°20°N

0 15 0 60 Kilometers

4T°A10°E

RN

Flevation (maasl)
High 2339

.I.m 1110

(la')éch.u)" gl ol on ) aslllaes g0 4l ) IS
Figure 1. Study area (with altitude)

Sharifi and ) w& Jol= olabl sl Ol
¢S bl el 51 S (Goldani, 2016
S Sl 5l S s sk Caslie
S IS gt Jsloe bavs 5 (5 2 sy e
pAEAS aids 4w U g Sl Lo T e

Bagheri et ) s esls pined Jaie Ol L 5ol

g 53 Cwglis 3559 w0
R LS))TCQ-?' ok
Ssbreas lanl e 8515 il s pe S slie 5 s
'4-3°~’v5g5)ﬂ@>.- sres g sl ol sl
o3 sl s gy sles b by o aiis 53 O

S ) sl SRl Sl e s <o Sl



4 e St sy 5 005G S A s s s Laaglie s

S A S 1B Sl 0 s sk e o
YO) ol slos b, sl oo sV e a oo
Sl lds, ey Jgb (55 Sle ax s
oLl s .(Zand etal., 2007) w1545V Y Y
sl 38 s b s aler dens il
OMIE S 03 35 s o S Cad 0334 slasds
B s bl opl il alows Ver sae s Oy
ey plasila 1SS Sl b bolas St b
pslie 5 ol laess ol LT 4 Gl
GRS o b iScile cilie glags 4 i 5ds &
Lo g o4l Jue 3l Sigmaplot v.14 BTSN
(Ritz and Streibig, 2005) Kol el 5 5o,
aaly) A esls S35l b= 5 sl s 5 eslinad
.0
Y abal,

d
1+exp{b[log(x)—log(e)]}
d o iScile 53 X (Sl Aoy Y doles ol o

y:

e s D (MaX) os g JiSly A o VL
o S iSCile 31 35 €@ 5 (Slope) e ki s
ol asdn bes s laazalS Siailr S e 00
Maslay St 055 3550 55 Jyemeysbas yatls
535 0l LDso 2Slasle, slas 5,50 53 5 GR50
LDso arsloes 31 s LOFM 0100 5 5 0lall)
LDso cod jpons pslis 035 Cunslie jaxls
(RLDSO/SLD5O) b= LDsop 4 polis o35
.(Beckie et al., 2000) i cowsas

polie 5 ol sbros g Gialer Ol pad 2L
ciliree glales 3 S ik 4

e el GRbesl gl s ikl e see IS
5 orbe Glaea g Sl sae Yo LSS A s Sy
)\ aalaal L) oLl L}_’).O.GM w}jd)ﬁ rju.a

Mﬁé@&;éﬁﬁ(.x.@);oﬁmcﬁjls};ﬁ

Gk Gaises Sl V0 sl e @l 2022
A oLOlS s asjie o °-U“6)JT@->.'
@uﬂj@)}u,sw%awfﬁjuduuw Llas
DL o S oy oSS (551, o anb
5 s azilaaSS OIS A 3 e Ve sl LeasealS
o 53 OIS 2w s Gl ks 5 4k
33 SMeacnlows 51 s 2 sds 5 (S ke U s
0 S V0 Lliien Luelis)yuis S S ile sddas 5
‘(Hj e Hlake pf o) e s
Sl s lasli ol Sl eslinal L O el 1S
= Sl AL by se dOU sl (s Sl
3 s A H LS rb_u'\ s s 2 Yo il
o 9ds A as Lol Ol ol 51 e poler
Gl s e ey i Do
5 BS5 ey EWRC ik
sbile oliy Oliman oo pll &S (55 Ao e
(ULE»)'JAL;L&QLp Ol geds dosls dalsl 3420 Ay 4 5
.(Neve and Powles, 2005) tus 4 S L s
ASdle 4 Ll sds 2 eslie oy S S pla
oz Pl 3 S e el S
ﬂuj‘@uwy Olgabl ) glatens s aseis

AL s slallS
sskiea pslie 5 ples glaes g SLbd 5l e
33 e Sl glaels aes 5l Caaslie s L5
33 YT AT ALY O /0 /Y0 s fuls
L WP IVo |05, s S iSdle 5l sddans
A X0 V0 XV ao L S feesle e
Gless gss p LB 3 p S A (T AY
(Cirujeda et al., 2001) . Jles! polie 5 el
W8S ONE e p e beag Sieler Ao
SV Rsda A sk ) s slcsla
deosd gy e S S g Sl eslatal b S skeds

B O | Eg o e WP I >r PR SIS VU TR



(MDA jaglacile 2l daes /(VE0)) O Kan 5 S

b eslal s 1SS L s el ol A gl 1SS
L85 Do Sl e see S5 ol o
PH 5 o (i o il by s glaiulesl s
e dsb s L uds F Gl Dlosa
5edkdid 5 oled 3au,a e33aler sk Siles]
Sy 5 (Y daly) S3aler Aoy oulud ol
30 Dbl slesl 53 ad aloms (7 ddaly) S5el
Sl S s Sl bl 5 amady, dob
58 L5 eslimals,ge L an etld gl
(& abayly)

6P = (3) x 100 Y b,

sad sl NI Gaalr Loy GP T s &
ool 3550 ady IS slaas N 55, B esail

(Datta and Dayal, 1991) .|
GR =2 (Ni/Di) Tk
sod sl NI« Sialr com GR 0T 5 &
gors 3l e Sas s DU 51555 B eyl

(Agrawal, 2004) .l 2L
Vi=GP x (rl +sl) § akal,

4.%4»2.;) d}b ‘rl 4).1.3 Ao u.pl.w ‘Vl QT B S
ok et Bl I b Sl e Jeo i
.(Vashisth and Nagarajan, 2010) ...\

Sl Sl

L Laesls 0350 Jbo 55l Tl g bl (slaas o plaraes
le 5 g e 5 S 5ad S 0050 Sl eslinad
3 oslitl § e A5 sl Oliabol SPSSV.23
w5 SAS V.13 il s> GLM s,
Slads Gl olie S o J'-LL‘)'T Olads 05
malesl sla, S B L OT Jlize 3 pomen 5 Shles
Loosboe D3 0 Sbe aglin (03 8 13 4525 55 50

23 sk Jlo L NS ol e Sl
et b3l e Jb 3 5 el esls 13 sl
S Cd s Gholed 5,8 0054 s

ol gl s g S0l p ples sl S alesl
b osbar Sl b B s s 5 pslie
S Y0 N0 Gro glales s | 2l LSO Sl
s el slajles Ol seas 31 S sl a3 Yo
US55  elolp oad (le oalal 5l g LA a0 S
» b G g m L s el S5) Jidler eses
Sleo gzt 5 LS )50l S5 slales L) il
Sl cpl 3 S 13 e page LOT Ssal e
AL s

polie 5 b Glros g G54l g Dl gad 2L
il gla St s fSile 4

o 5 e (el gl iy sl
W5 APEG) S sl Sl (Sas i
Jhie O s (Michel, 1983) (oWl & 0 s 2
N i g St gl el S e3liz
ALl K VY =) /A =/ =Y
5 Lt IS b oy el ol plail
Rl o3 Gl e JSSsn 2 LS Sl b
A plonll ples slajles SialesT ales 2l
LS L s bl ol

polie 5 plo SLros g S54l g Sleo gas 2L
e PH s L5 Cile o

Jslas PH 13ls b slad shoes PH & H aalllas | shivaa,
oS5 3l el L os 5 6 ki ik i e
Vg G SISl 5 Vs S s S s
sl i 5ds 5 p sl 5 lom Sbres 5 0 5 4
Wl 585 (5 S o)l sk o PH olSis 50
e by ol Dels = b B 5 isles ol el



A e St sy 5 005G S A s s s Laaglie s

340 @\J‘» 3l deys ENMA s &S sls OLAS @L".;
s Camex s Y0l e (e
Lol Ol el Jedss e s ASele
= 03 e ol Ll &y sm s ‘@L".S o) ool
oy 4 ALS .l sl iscde
035 Comer Aojd mp SRl el s s S
bl opl ool JUasl s, ge i 5ds > p slie
Aoys A S G bgolie Sl edd “5JJTC‘“’~' oas
ook s polie o5 Ol 4 edd edalle Caglis
03 g Ol g 4 (e slie O 5 C)lfj\ ol Lg)ﬂ@g-

L an S ksl

5 doss 0 bl mlaw 3 (SSls s, 5l eslizad
(Standard s ikl (las avile b Lilize &l S
Sl bl s S plnil &5 50 EITOT)
el Gl (el Sl par n (SEs S
5 Sa s 4 4 5 LANOVA 51 oy sl 20
P33 o ostie 4 sy O35 1> L) riomas
i oslitl O g S5 a5 oas Sl blize S
et A el e Sl s 5
Al (R?»)

Cou g mls

w)ﬁajytj‘}éjéauQMWCAJVMWJSJB|

a3 K ol C)'}AJAA-\J sdalie C.ad}u.d MJ.a—\ J‘g.\:-

Table 1- The percentage of observed resistance in the studied fields

Number of Proportion of fields
Recorded resistance fields (%) Cumulative Proportion (%)
100 12 3.8 3.8
90 to 99 2 0.6 4.5
80 to 89 2 0.6 51
70t0 79 11 3.5 8.6
60 to 69 14 4.5 131
50 to 59 20 6.4 19.5
40 to 49 30 9.6 29.1
30to 39 30 9.6 38.7
20t0 29 44 14.1 52.7
10to 19 24 7.7 60.4
Oto9 124 39.6 100.0
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Table 2. Estimated parameters of the standard logistic function of germination percentage for susceptible and resistant
wild mustard ecotypes influenced by different doses of the Tribenuron methyl

Ecotype Coefficient Std. Error P-value R?
Max 90.44 2.95 <0.0001 0.996
Susceptible LDso 6.73 0.70 <0.0001
Slope 2.40 0.22 <0.0001
Max 79.25 4.14 <0.0001 0.989
Resistant LDso 37.04 5.57 0.001
Slope 3.63 0.70 0.002
100 4
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© X
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Figure 2 - The germination response of wild mustard ecotypes affected by various doses of Tribenuron methyl
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Table 3- Analysis of variance of the effect of different temperature treatments (mean squares) on
germination characteristics of wild mustard

Germination

Sov df Germination rate Seed vigor
percent

1 3.75ns 0.030 ns 164850 ns

Test run (R)
0.42 ns 0.075ns 70232620**
Susceptibility to herbicide (A)

4 2105.63** 4.468** 90233384**
Temprature (B)

1 33.75ns 0.022 ns 44010 ns
R*A
R*B 4 6.88 ns 0.012 ns 262130 ns

4 141.04** 0.136** 8564939**
A*B

4 9.79 ns 0.039 ns 851879 ns
R*A*B

40 20 0.030 1912084
Error

- 6.23 5.76 24.82
Ccv
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" Non significant, * and ** Significance at probability levels of 0.05 and 0.01
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Table 4 - Analysis of variance of the effect of different drought stress treatments (square mean) on germination
characteristics of wild mustard

SOV df Germination percent Germination rate Seed vigor
Test run 1 726.00** 0.479** 957002 ns
Susceptibility to herbicide (A) 1 266.67** 0.302** 42646669™*
Osmotic potential (B) 7 19240.60** 36.639** 312001288**
R*A 1 6.00 ns 0.030 ns 1710669 ns
R*B 7 159.14** 0.076 ns 1320609 ns
A*B 7 64.29* 0.041 ns 10930603*
R*A*B 7 15.57 ns 0.062 ns 637014 ns
Error 64 16.15 0.038 1302753
cvV - 9.50 10.63 24.47

Y e/ Jw.cbﬁdjﬁéj‘)wjéj‘ﬁ&#fu\f‘%}:4.3,?5%};‘:5‘

ns

"Non significant, * and ** Significance at probability levels of 0.05 and 0.01
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Figure 4. Percentage of germination (a), germination rate (b) and seed vigor (c) of susceptible and resistant ecotypes of wild mustard under
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Table 5. Estimated parameters of the logistic function of germination percentage for susceptible and resistant wild
mustard ecotypes influenced by drought stress

Ecotype Coefficient Std. Error P-value R2
ol a 101.69 15.35 0.001 0.988
b -0.17 0.05 0.018
X0 0.37 0.08 0.005
G a 99.41 11.41 0.000 0.989
£s
b -0.17 0.05 0.015
X0 0.44 0.06 0.001

14
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Table 6. Estimated parameters of the logistic function of seed vigor for susceptible and resistant wild mustard

ecotypes influenced by drought stress

Ecotype Coefficient Std. Error P-value R2

a 12601.47 843.12 <0.0001 0.986
Susceptible b 4.24 1.53 0.040

X0 0.34 0.04 0.000

a 9198.49 268.60 <0.0001 0.997
Resistant b 3.68 0.50 0.001

x0 0.35 0.02 <0.0001
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Table 7 - Analysis of variance of the effect of different acidity treatments (mean square) on germination
characteristics of susceptible and resistant wild mustard ecotypes

Germination

Germination

Sov df percent rate Seed vigor
Test run 1 58.33** 0.019 ns 29232 ns
Susceptibility to herbicide (A) 1 385.71** 0.901** 1111590 ns
Osmotic potential (B) 6 4870.14** 5.840** 37916385**
R*A 1 0.00 ns 0.022 ns 65576 ns
R*B 6 4.86 ns 0.012 ns 284380 ns
A*B 6 46.13** 0.093 ns 5471199**
R*A*B 6 3.47ns 0.017 ns 382905 ns
Error 56 6.25 0.052 818237
cVv -- 491 10.65 23.34

N JL}!@:.W).\ SOl ome 5 SOl e pds RV PR

ns

" Non significant, * and ** Significance at probability levels of 0.05 and 0.01
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