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Table 1- Physicochemical characteristics of the experimental soil collected from depth of 0-60 cm

Soil texture (%)

Clay Silt Sand
43 32 25 0.7 0.1 12 40 7.7 1.00

Organic carbon (%) Total N (%) P (ppm) K (ppm) pH EC (dS/m)
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Table 2- Analysis of variance (MS) of growth characteristics of canola under herbicide treatments at two
weed growth stages
Ol o &ol3l ax 0 el Sy pdaw Gy e Jus G0 dle Sis oole rals
S.0.V. DF Height LAI Weed control ~ Weed dry matter reduction
SpFLT a
4 to 6 true leaf stage

<
i * . 2 266.5"™ 0.09™ 6.67m 8.23"
Replication

“’“Sdb 4 1896.7" 2.95™ 3922.50™ 3920.55™
Herbicide
Uz
Error
5 14
Total

8 251.1 0.16 40 34.62

SpAbF s>,
6 to 8 true leaf stage

“_T’L' . 2 120.9™ 0.23™ 41.67™ 13.51"
Replication

“’Sdh 4 1711.2™ 2.85™ 3993.33" 4030.50™
Herbicide
o
Error
S 14
Total

8 155.9 0.12 45.83 27.50

o0 Sy gz Jleixl Zolaw 1ol pe BT g o cixe BV 5429 pae (o ey #
ns, * and **: non-significant difference, significant difference at the level of five and one percent probablllty,
respectively.
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Table 3- Effects of selective post-emergence herbicides on growth characteristics of canola, weed control and weed dry matter reduction at two weed growth stages

Herbicide Herbicide Narrow-leaf weeds Broadleaf weeds Height LAI Weed control Weed dry matter reduction
(g a.i. ha) (density/m?) (density/m?) (cm) (%) (%)

4-to 6-true leaf stage

Weed-free check - - - 138a 5a 100 a 100 a
Weedy check - 26 17 71b 2.30¢c Oc Oc
Haloxyfop-R-Methyl 81 12 - 105.33ab  4.3ab 73.33b 76.15b
Clopyralid 240 - 16.67 116.67 a 3.83b 55Db 61.44Db
Ha'oxgﬁ)‘;;‘;'l\i"gthy' * 81 + 240 15 3.33 122.67a  3.93ab 68.33b 7261b

6-to 8-true leaf stage

Weed-free check - - - 138 a 5a 100 a 100 a
Weedy check - 26 17 7lc 230¢c Oc Oc
Haloxyfop-R-Methyl 81 19.33 - 101.67bc  4.03b 43.33b 47.10b
Clopyralid 240 - 22.33 106 ab 3.50b 31.67b 38.84 bc

Haloxyfop-R-Methyl +

. 81 + 240 14.67 3.67 110 ab 3.60b 36.67 b 45.75b
Clopyralid

35l 508 b (g ls e BB soys i Jleisl zlaw ;0 LSD ge3T olusl s eoiily so S yidin By (slls 5w y2 50 a5 olo Sile
Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Table 4- Analysis of variance (MS) of morphological characteristics of canola under herbicide
treatments at different weed growth stages

Ol ao L;:UT 4 gy )0 s y95 olass e e 0 ally slass als e oy3g
S.0.V. DF Pods No. in plant Seeds No. in pod 1000-seed weight
SpfLY s
4 to 6 true leaf stage
“_T’L' . 2 36.07"™ 0.34" 0.04"s
Replication
“’“mls 4 1193.23™ 23.66™ 1.37
Herbicide
> 8 11.73 0.34 0.22
Error
5 14 - - -
Total
SpAbsa>y.
6 to 8 true leaf stage
Ssk 2 76.20™ 0.72" 0.06"™
Replication
""Sd& 4 1197.17 19.3™ 1.45™
Herbicide
k> 8 28.95 0.15 0.09
Error
5 14 : : :
Total

o0 Sy s Jleiml zolaw jo ls pe BB g o sixe NS 0429 pae (o Sy sk g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 5- Effects of selective post-emergence herbicides on morphological characteristics of canola at
two weed growth stages

. Herbicide Pods No. in Seeds No. in 1000-seed weight
Herbicide

(g a.i. ha't) plant pod @)

4-to 6-true leaf stage
Weed-free check - 153 a 21a 520a
Weedy check - 103 ¢ 1420 c 350D
Haloxyfop-R-Methyl 81 147.33 a 19.83a 5.10a
Clopyralid 240 142.67b 18.10b 447 a
Haloxyfop-R-Methyl + 81 + 240 14833 a 20.80a 453a

Clopyralid

6-to 8-true leaf stage
Weed-free check - 153 a 21a 520a
Weedy check - 103 ¢ 14.20d 3.50¢c
Haloxyfop-R-Methyl 81 143.33 b 18.83 bc 4.97 ab
Clopyralid 240 141.33b 18.27 ¢ 4.23 be
Haloxyfop-R-Methyl + 81 + 240 14367 b 19.47 b 4.03 ¢

Clopyralid

550050 b (sl gime DS do o gy Jleiol o 10 LSD g03T (bl ol so S e Gy shls g o 40 a5 ol Sl
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Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).

Al o g0 b iSle by las 15t Cod e 50 il slaws a5 ols las ol (o yg5 50 Aile Sl
S 5 e el Jeem ) ogd oS olle (iSale 0,08 (F o) ol <855 )18 550 slacile ud,
52 sledile culio 5 (S S sl adlsls ¢ il Jee o Sl glaiSale byl
solie g Wgd 5o sladile S8 B F sod, al> e ,0 IS sladia (o5 50 als olasd Liuljdl o ge
Sl BB 50 slacale Lol S8 dalds Lo b aliie ) bajlod ol )5 00l (5505wl o 0


http://arpe.gonbad.ac.ir/article-1-355-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-07-12 ]

A Ll g 5l gl 5lond qonlind 0,95 | (ALS (59992 52355 (632,15 Colldiodd &y pulls

co yp gladale S AU F cud, al e 10 IS laaisy s o ails slaws aygmsly Sl Lis |,
L s ols ol 55 slacile 5 o s & o | 5t o3 5 4535 3 oS (slola i
JrsS e b 5 )l sine glds bajlas ol 50 lacile aly (gamy Jolye o ledSile S )-*-'T-‘ 4 dxg
3,5 L IS slaaie y0 oad (6505l Cio (pl polie yo el Cpidas il e sbaale LS
(O 9oz wal Sy Sy 5ty 52 slacile ale  adlygls Sl

S als e 039 Gliee 2 (o2Sale lajloss s pone J1 1 (ST laosls (bl a2 gls 14dlo 158 059
PUY ol galose jo oaSie lojlos 0,8 L (Y Jgo2) ailiee 5,0 lacile ol al> e 90 (b
S35 3 LS 15 3920 50 slacale <ol 3l con IS slaais 53 als Jlia o35 4 sladile (S5
S A5 us, gl e o @Sl s bl gl e gl 50 slacile ol S wals e b
2l e Gis (S o e sleddle jpax )5 oy sledale R ns S5 505 5 sladale
(0 Jguz) ol lias 55 (gl gime S| g 4l j1alS e slacale JolS S sals jled b anslis
28,5 )5 wo o\ Jlaiol gl p2Sile sliylat il o IS (gl 3 Shae 1Sy 9330 9 y5hos
aleslS 6 il i ogh Sl 5 il e ogh S olle Sl s 45 o ks o Jpaz)
i oaaline IS sladisy (Sojelsm o, Mes ;5 (wgmine 18I 50 gladile I P BT gud) gal>pe 5
dgliio o LIS (Sofglam o Slas ;0 (g0 sne (2ol (gal; gl o ol )0 adlynsls caSale Jles yo Jy
3 U el o 5 el gm il slS Sl bl 5 oanlin S0 slaile oS 55 anls Lot
Slows ol 50 (Sielem o Sles (Jl> (0l L (Clay and Dxon, 1998) 54 slxil wlus 5,0 slaale Sy 7
5o sladle JuS 50 ;5B L g Guguine sl 50 slacile S5 pae sald e & Cons S4Sle
2 S ,Skes (o sladile (S AU P galoye) TS Gl S 50 sezrse Sy s S Sk
s s 5pm slacile oS JS e b1y s o simn BT 5 2Bl lS ASile sla s ol
(Y JsA?')

sy Al e 50 b IS wils 5 ,Slas (gl sine 5l iSale glaylag a5 ols olid mlbs 1ails 8 Slas
5 ol Jee oSl iSale 95 opasy oiSale glajless (P Jsuz) Wyl e sledile
VI JAS b i @) o slacile conlin 5 35 55 adlagslS + il e Fogd oSl
YYIPY Guals b og gawm,o PAIVY S ¢ e slacale Sis (59 50 gowe,0 YN0 ol b g (gus )0
wald Jles b anslie 10 IS sladigy ;o s o)Slae U ol corge (52 slacile S (339 50 g0y
Sl il gl gime BB e gladile (Sp P U Y gan) galese o 50 sledle L5 S
S Sl 5ym slocile | ke S5 il e ogh Sl SEle 5 (V5 F sl Jpo)
Mousavi and Shimi, ) w,o,5 oiSale Lo cpl jo ails o Slos (p yiion adgi @ i g cllils IS £)]50
PVRE 2als L 5 camys 00 J,i8) agllmslS (iSale slfinp0 5 a8 JyS Lo 4 aSl,o (2004
L 5 6yl sme DS 5 2l (6t (2alS LIS slaaisy )0 ails 5 ,Slas (0 slacale Si3 (59 (G000
OV 5 F sladgar) tls 5, slocile JulS 55 sals o

vy


http://arpe.gonbad.ac.ir/article-1-355-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-07-12 ]

«.y3 (Brassica napus L.) 135" obiagy o (L piSile 21,5 bj,

5oy Al po 53 (b Sale (glales 3l o IS (So3edsn b i (Slas e Sile) (bl 5285 —F Jgo
3 sl
Table 6- Analysis of variance (MS) of physiological characteristics of canola under herbicide
treatments at different weed growth stages

Ol park g @311 a3 So5edsm o Shee als 3 Slee cails y asls
S.0.V. DF Biological yield Grain yield HI

SpPLTals>y.
410 6 true leaf stage

Sk 2 0.02% 0.07™ 8.5™
Replication

“’S‘ALC 4 8.03™ 2.82™ 107
Herbicide
Uas
Error
s 14
Total

8 0.26 0.07 6.20

SrAbs a>e
6 to 8 true leaf stage

<
i o* . 2 0.16™ 0.09" 8.81m™
Replication

wsuls 4 747 2.13™ 50.65™
Herbicide
Uas
Error
& 14
Total

8 0.9 0.05 4.16

o0 Sy gl Jleiml zolaw ol pe BB g o pixe OS] 0429 pae (o Sy sk g % NS

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 7- Effects of selective post-emergence herbicides on physiological characteristics of canola at
two weed growth stages

L. Herbicide Biological yield Grain yield HI
Herbicide (g ai. ha) (ton/ha ) (ton/ha) %)
4-to 6-true leaf stage
Weed-free check - 9.80a 420 a 42.80a
Weedy check - 540c 190b 35.20 bc
Haloxyfop-R-Methyl 81 8.53 ab 357a 41.76 ab
Clopyralid 240 8.27hb 257b 30.98¢
Haloxyfop-R-Methyl + 81 + 240 8.67 ab 3.93a 4550 a
Clopyralid
6-to 8-true leaf stage
Weed-free check - 9.80a 4.20a 42.80 a
Weedy check - 540c 190¢c 35.20 b
Haloxyfop-R-Methyl 81 8.23b 2.93b 35.51b
Clopyralid 240 7.93b 2.50 bc 31.51b
Haloxyfop-R-Methyl + 81 + 240 7.73b 2.87b 37.10b

Clopyralid
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Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD
Test).
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Table 8- Analysis of variance (MS) of chemical characteristics of canola under herbicide treatments
at two weed growth stages

Ol s o 5;1)T a s 035950 JEn ey
S.0.V. DF Nitrogen Phosphorus Potassium

Spf bt as>.
4 to 6 true leaf stage

<
i * . 2 0.14" 0.42" 0.07™
Replication

S5 4 21" 1.24* 0.35™
Herbicide
Uas
Error

8 0.16 0.23 0.05

& 14
Total

SpAbFas>p.
6 to 8 true leaf stage

el 2 0.19™ 0.3 0.09™
Replication

e 4 1.9™ 133" 0.31"
Herbicide
as
Error

8 0.13 0.26 0.06

S 14
Total
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ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 9- Effects of selective post-emergence herbicides on N, P, K concentration of canola at two
weed growth stages

Herbicide Herbicide dose Nitrogen Phosphorus Potassium
(gai. ha?) (%) (%) (%)
4-to 6-true leaf stage
Weed-free check - 4.30a 4.80a 250 a
Weedy check - 2.10b 3b 1.70b
Haloxyfop-R-Methyl 81 3.77a 3.83b 2.33a
Clopyralid 240 3.67 a 3.67b 2.27 a
Haloxyfop-R-Methyl + 81 + 240 383a 3.90 ab 257a
Clopyralid
6-to 8-true leaf stage
Weed-free check - 4.30 a 4.80a 250 a
Weedy check - 2.10b 3¢ 1.70c
Haloxyfop-R-Methyl 81 3.53a 4.10 ab 2.40 ab
Clopyralid 240 3.37a 3.63 bc 2 bc
Haloxyfop-R-Methyl + 81+ 240 353a 3.63 be 227 ab

Clopyralid
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Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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Table 8- Analysis of variance (MS) of oil and crop injury of canola under herbicide treatments at
different weed growth stages

Ol aao o151 4y €9y o, Oy o, las Jgamme & jlus
S.0.V. DF Oil percentage Oil yield Crop injury

SpFLY >
4 to 6 true leaf stage

Sk 2 7,270 0.03" 5.81m
Replication

S ile 4 96.23" 0.71™ 48.59™
Herbicide
Uas
Error

8 7.68 0.02 5.35

S 14
Total

SpAbsas>.
6 to 8 true leaf stage

<
i * . 2 5.27" 0.03™ 5.96"
Replication

ATl 4 97.90" 0.64™ 77.62"
Herbicide
s
Error

8 6.60 0.01 7.52

& 14
Total

o0 Sy s Jleiml zolaw jo ls pe BB g o pie NS 0429 pae (o Sy sk g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 11- Effects of selective post-emergence herbicides on percentage, yield of oil and crop injury
of canola at two weed growth stages

- Herbicide Oil percentage Oil yield Crop injury
Herbicide (g a.i. hat) %) (ton/ha) %)
4-to 6-true leaf stage
Weed-free check - 44 a 1.84a 0b
Weedy check - 29b 0.55d 0b
Haloxyfop-R-Methyl 81 38.33a 1.38 bc 8.41a
Clopyralid 240 41.33 a 1.05¢ 6.89 a
Haloxyfop-R-Methyl + 81 + 240 37.67a 1.48 ab 6.35a
Clopyralid
6-to 8-true leaf stage
Weed-free check - 44 a 1.84a 0b
Weedy check - 29b 0.55¢ 0b
Haloxyfop-R-Methyl 81 38a 1.10b 7.83a
Clopyralid 240 41.67a 1.04b 5.14 ab
Haloxyfop-R-Methyl + 81 + 240 38.67a 1.11b 11.74 a

Clopyralid
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Means in each column fallowed by similar letters are not significantly different at the %5 probability level (LSD Test).
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