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Table 1. Source of variations, degree of freedom and mean of squares related to survival (%) and crops shoot and root
dry matter (% of control) to rimsulfuron, foramsulfuron and nicosulfuron soil residual

i @il @ol3l a0 sl o yo e slaplail SS9 Ay SeS (39
Source of variation df Survival Root dry matter Shoot dry matter
=1yj oS Crop (C) 5 11100.56** 5584.33%* 11787.99**
owS'cale Herbicide (H) 2 49972.78%* 132928.22%* 111976.63**
Herbicide concentration (HC) 5 17098.64%* 35140.28** 32787.77%*
CxH 10 2351.18** 2912.96** 2308.96**
C xHC 25 806.63** 394.68*%* 876.77**
H x HC 10 3572.39** 5449.07** 4683.93%**
C x Hx HC 50 349.56** 235.9%* 270.46*%*
s Error 214 155.39 54.17 67.83
CV - 16.72 14.95 15.83

** Significant in %1 level
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Table 2. Means comparisons of crops survival, shoots and root dry matter in different concentration
of rimsulfuron in soil

Herbicide concentration Survival  Root dry matter  Shoot dry matter

Crop (% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
2.5 100.00 a 91.64 a-e 98.36 ab
S92 5 100.00 a 88.15 a-f 90.62 a-f
Pea 10 100.00 a 87.16 a-f 91.14 a-f
20 100.00 a 85.29 a-f 88.99 a-h
30 100.00 a 72.81 ef 77.79 e
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 97.02 a-c 97.79 ab
Lug! 5 100.00 a 95.29 a-d 97.09 a-c
Bean 10 100.00 a 91.95 a-e 96.42 a-c
20 100.00 a 91.43 a-e 95.94 a-d
30 100.00 a 85.58 a-f 93.54 a-e
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 88.92 a-e 89.06 a-h
EPRS 5 100.00 a 87.27 a-f 83.41 a-j
Lentil 10 100.00 a 85.36 a-f 85.16 a-h
20 100.00 a 85.64 a-f 81.96 b-j
30 100.00 a 84.94 a-f 84.69 a-i
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 99.15 ab 98.39 ab
oS 5 100.00 a 98.10 a-c 97.06 a-c
Wheat 10 100.00 a 97.06 a-c 91.51 a-f
20 100.00 a 97.15 a-c 89.89 a-h
30 100.00 a 97.24 a-c 90.52 a-g
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 92.14 a-e 87.56 a-h
1545 5 100.00 a 84.20 c-f 91.94 a-f
Rape 10 93.33 ab 73.62 fg 76.02 -
20 80.00 a-d 63.38 gh 68.79 i-1
30 66.67 c-f 61.21 gh 59.54 kl
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 8591 a-f 80.93 c-j
Pes 5 100.00 a 84.63 b-f 78.99 e-j
Barley 10 100.00 a 84.71 b-f 79.16 e-j
20 100.00 a 83.50 c-f 79.84 d-j
30 100.00 a 81.67 d-f 79.86 d-j

*In each column valuse followed by the same letters are not significantly different at 5% probability level.
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Table 3. Parameters (=SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of rimsulfuron in soil

Crop Equation b C d @ lf:g Bszoil)
Bean 3 parameter  0.54 (0.85) 98.55(2.53) 16.25(5.67)*
Lentil 4 parameter 14.47 (6.89) 83.80(1.46) 99.99 (2.93) 6.71 (3.02)
Pea 3 parameter  0.75 (0.34) - 99.62 (3.14) 8.12 (7.05)
Barley 4 parameter  0.02(0.12)  99.99 (3.17) 99.96 (3.08) 216.02 (39.4)

1.17 (0.21)
0.83 (0.29)

Rape 3 parameter
Wheat 4 parameter

99.43 (436)  2.29 (0.66)

90.12 (2.24)  99.39 (2.67)  63.34 (26.87)

(Standard error)*

0998 5—pl 58 oLz slacihale )3 (4o )309) 0355l
] 8335y s i, 4 i b 5 0 ol Lyl 5o
SLle 4 oLS op 5 Jommio Lyl s o0 Jliias )] lge
YL 5o 4 s nl sl S s (9)9dlgmel 3
oS (SLS 50 0,55 S0V V) (998l gl 98 o bale
S —aoleyl jocab ) Slis cole wlali (s 009)
S e g)sdlaplysd (Ll @ bogd uly (o) Hskaieay
Ll as culoas 5155wl ploul &)3 j0 oalion
Dyl o053 50 08 o Jlw S& (5,98 g—oply9-3
555 Sl Loyl 31, 055y s sinn 2815 5 a5 5
(Jool> ol bl o IS sbas .(Robinson et al., 2006)
i s i 155 5 5 oo oS s e i
Gloll a5 Cowlus (uoe 5 3950 gl
SLeliy (S 4 &S5 5ba wi)ls S 50 (958 gpl o3
A e plid Sl Salban S o pSale ol
(FJsa=)

S Gile g5 4y iy B3| ol 4 oaplool Slalllas
Halloway et .ol axisls of oy |, oadlice g Dglase gl
Wiy g il wg5u oIS 6c|)} olS oy al, (2006)
bl 4o (el)) plalS S sl lymean 1) uoe
095980900 3 (59,9850l 5 00099859 IS sla S ale
olsllas 4o 35 Osten & Walker (1998) 05,5 8 yxe
Ll 4 (5 5wl olS 0956 b anslie ;5 1) uae 045
e 50 Gialagl 5 S a0yl Lisils (slo 5 e
os9l iy elo S e oilasdly 55 gy poliind; o5
iSaile gLl S el o b5 wd sl IS
P S 0 Shee oS s jome (S 3 (580 gsil g
SOl onlS Slade Gl aS s sbay el go paiS b ks
S 15 5 Shae il LS 4 6550 ool p,SOY 4 Y
.Mansoori et al., 2008) sls _zl58! oo, 3V VIO 4 VY/0

aslllas 5y50 ) GlS Euly 5l Jol> @bl (om)

L oS wisls (las ST 50 998l gmpl 8 (A5 ile LU &
4 yio | pgyeilsplyed S e e bile ol S
@l sloplil 8355ty (S5 0 SolS )0 059,500V
5o csls (p<0.01) (gl mre ralS adlllas 850 LS
o35y S 705 Loyl calllan 3,50 Slsir i
0395 Sy ) DAL (i b 2955 9 (0 5 Joho o(02,009)
aiog wScale pl bl 4 (lS oy 5 wlas (o) - 0)
Slali i aS ool flad oren gl (Y Jgo)
P g 52 paS oS e alse slapll Sogicen
Loyt SLs 5 g ppilymplypd Sl cobile o 5V
G55 de LS o 50 5 (FUgux) casl oulbn gl p duoyo) e -
S de gloli a s m b jo gyl e LS
2 Ll Bogicnns g cdlai vgzrg S o (9,58l smspl 58
9 SL5 S5 LS 45 0, 55,5+ Sl VL, slacile
eS8V Vo) cdale o YL L (gl cmime DS
5 Sy (F J5a2) s sho 4 Ly (S o 55LS
8395 Sy SLAL (p fln Wiz (o 2 990 laLS o
3 Olysdlgwplysd calizee lackale (o (ao)o) +) oy
Sl st 0y, du a g b Lal ol ssmline 1315 g 0950
Ll o iy Somlas TS sy oo JlaSas 0395 S 5
O Fomb o A6 b sl atsls S )5 0558050l )98
i (S5 50 055,501 ) Ol jgdlgmpl g8 o bile
3,50 HlalS plod o 10 1) oogicans ; Olali (o 097/TA)
Sy 0,595,001 5l 5YL slacdale o g clils dslllas
YL L s DS (g0 O] (5355 83550
5 80950 Sl S 5l o ) i 4 cdile
cdale el 5o (ams 0 /FY) rao.;f 5 (Mo ,080/8Y)
o sleas) )3 (SIS ;0 p,59,500) +) (59,98 gmpl 2
hamid 518 SLe s g)edlamelyed SLIE 4 sl
DLl yeS (o) 2 990 GLALS G 3 1500 (S9

\YF



IAY 095 &ow ¥ ylous Fudr /oyl ! b g S D g 3 4 i /... by O 51 oawy o 3157 9 030!

0998 gwplygd alide Gacdals jo £l)) (LS ddu ) 9 (2lgp plwsl Sls(y59 el duo 30 (uilo duns lio —F Jgur

Table 4. Means comparisons of crops survival and shoots and root dry matter in different concentration
of foramsulfuron in soil

Crop Herbicide concentration Survival Root dry matter Shoot dry matter
(% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
25 67.00 c-f 29.34 k-m 53.82 I-n
RS 5 78.00 a-e 23.321-p 44.06 m-o
Pea 10 45.00 f-i 12.40 o-s 20.19 g-s
20 44.67 f-i 11.00 o-s 10.63 q-w
30 0.00 j 0.00 s 0.00 w
0 100.00 a 100.00 a 100.00 a
25 100.00 a 96.01 a-d 96.40 a-c
Loyl 5 100.00 a 91.48 a-e 96.50 a-c
Bean 10 89.00 a-c 78.60 ef 85.75 a-h
20 66.67 c-f 57.89 hi 58.02 Im
30 44.67 f-i 38.33 jk 41.86 no
0 100.00 a 100.00 a 100.00 a
25 100.00 a 58.22 hi 59.92 kl
ovas 5 93.33 ab 52.49 hi 58.60 1
Lentil 10 86.67 a-c 35.01 j-1 38.67 op
20 86.67 a-c 26.05 k-n 26.31 pq
30 60.00 d-g 12.26 o-s 17.69 g-v
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 6.35rs 8.57 s-w
pusS 5 100.00 a 4.82s 3.99 t-w
Wheat 10 93.33 ab 3.87s 2.70 u-w
20 80.00 a-d 2.50s 1.38 vw
30 5333 e-h 2.67s 2.09 u-w
0 100.00 a 100.00 a 100.00 a
25 46.67 f-i 4.01s 3.72 t-w
I35 5 26.67 1 2.68s 1.75 vw
Rape 10 0.00 j 0.00 s 0.00 w
20 0.00 j 0.00 s 0.00 w
30 0.00 j 0.00 s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 86.67 a-c 3.82s 439 s-w
Fes 5 73.33 b-e 3.15s 3.08 t-w
Barley 10 60.00 d-g 2.72s 2.52 u-w
20 53.33 ¢-h 2.20s 2.06 u-w
30 40.00 g-i 1.60 s 1.62 vw

*In each column, valuse followed by the same letters are not significantly different at 5% probability.
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Table 5. Parameters (+SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of foramsulfuron in soil

Crop Equation b C d (n ll;:gpls';oil)
Bean 3 parameter 1.92 (0.39) 99.54 (3.3) 99.05 (7.83)*
Lentil 3 parameter 0.80 (0.12) 99.39 (4.7) 22.47 (4.18)
Pea 3 parameter 1.2 (0.170 99.39 (4.69) 13.28 (1.91)
Barley 3 parameter 0.46 (0.05) 99.99 (0.51) 0.07 (0.01)
Rape 3 parameter 1.53 (0.4) 100.00 (0.51) 1.22 (0.72)
Wheat 4 parameter  1.58 (0.32) 1.62(0.37)  99.99 (0.39) 1.95 (0.62)

(Standard error)*
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Table 6. Means comparisons of crops survival, shoots and root dry matter in different concentration of nicosulfuron in soil

Crop Herbicide concentration Survival Root dry matter Shoot dry matter
(% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
2.5 100.00 a 45.811j 68.15 j-1
Sg5 5 89.00 a-c 26.87 k-n 38.05 op
Pea 10 56.00 d-h 20.77 m-q 24.44 p-r
20 34.00 hi 10.51 o-s 18.61 g-u
30 0.00j 0.00s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 24.53 l-o 74.15 g-k
Loyl 5 100.00 a 19.97 m-r 73.82 h-k
Bean 10 78.00 a-e 13.83 n-s 44.18 m-o
20 34.00 hi 9.44 p-s 34.72 op
30 22.671 5.38s 19.32 g-t
0 100.00 a 100.00 a 100.00 a
2.5 80.00 a-d 11.54 o-s 12.49 g-w
ERReS 5 66.67 c-f 10.52 o-s 11.89 g-w
Lentil 10 60.00 d-g 7.49 g-s 10.75 q-w
20 53.33 e-h 7.79 g-s 9.56 r-w
30 46.67 f-i 295s 4.44 s-w
0 100.00 a 100.00 a 100.00 a
2.5 60.00 d-g 2.87s 3.89 t-w
oS 5 5333 e-h 2.62s 3.44 t-w
Wheat 10 46.67 f-i 2.28s 2.82u-w
20 40.00 g-i 2.16s 2.26 u-w
30 26.67 i 1.32s 1.13 vw
0 100.00 a 100.00 a 100.00 a
2.5 33.33 hi 2.26s 2.34 u-w
1545 5 0.00j 0.00s 0.00 w
Rape 10 0.00j 0.00s 0.00 w
20 0.00j 0.00s 0.00 w
30 0.00j 0.00s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 60.00 d-g 2.78 s 2.42 u-w
Pes 5 60.00 d-g 2.53s 232 u-w
Barley 10 5333 e-h 221s 2.11 u-w
20 46.67 f-i 1.81s 1.86 vw
30 33.33 hi 1.36s 1.43 vw

*In each column valuse followed by the same letters are not significantly different at 5% probability level.

2 e 956e) S de cile on il o oS b plas
IS an 5lao sl o )0 (0 )0TY) (1 peS (S 5,55l
(S TS 55 055 ,5eed Sl 5l g Ol Gli a0 5 05
O (Orped ey Jio & 9 S8L S (63 e jobay
o edalin (6 ls e Dyl sldy oo Hhai il lalS Ll
8335 Sl ol slaosls (grm 55 4528 guls (7 Jgo)
i L Lol o5 ol (i oy 2 9)90 (lalS (glga el
S L g2 9 (S5 p 59 LS 0 0,55 SaVF/70)
EDso yally Jlade (S p 59k )3 059,500+ 0 T)
Lol 4 (Lol on sl 5 (S eotie s jan
GLli 4 (Ll plo Conles wisg S 55 (558l gmsSes
Oge Sy 275 5l Jolo @l Gelal ST 33 0958l usgSis

(V5oz) 092 55 gt Ghales] slaosls

Lag o958 < e SIS <pasS <5

Y4

Slali oo AL uae g g i 35T olS a3l

25 956e) Sl Sl o Fimlb o Ay SiS eske
0d—ledl il 8l a s Cu i o a g, P (SL=
] L5 s g L atls 5 ST o g pailyasis
St (59 GLAL (020 ,300) (n S L 3950 S o0 L4
Ll an olS (p jerdte (iSdle Clale 0 50ml 5 ady)
o, A 4 jshilon (7 Jgoz) 02l S o (45,58l 9sSs
Ll an muly o plals adluw g a i) 6 i bl wd
ey 5 5 Sl 55 &y st 5 el Sl s 5l
bl e asg L pulal ol 5l oo cavoay alizes gl
4 b jo ol a8l o o Loy aidn ) (6239 50 (iale]
plalS plaw 53 g Sl 2t (S 53 (599809055 Ll
Syzy (Fold i Suale Lilh 4 sl Bl g ady) muly G
obels li ao s 5l ol @lis (o) (P go2) ol
8 S 50 09)95sSs oasledl 4 ks 50 5955 (25



IAY 095 &ow ¥ ylous Fudr /oyl ! b g S D g 3 4 i /... by O 51 oawy o 3157 9 030!

S (55000 F g ¥ Juo 4 LS (o1gn el Sis 83953 osld b3l 5| Juolo sl yialyly -V Jgu
SB 0 95 gweS (bl clize slacdals o

Table 7. Parameters (=SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of nicosulfuron in soil

Crop Equation b d (n E;SZoil)
Bean 3 parameter 1.07 (0.27) 98.82 (8.47)  34.65(9.060)*
Lentil 3 parameter 19.19 (4.6) 100.00 (8.46) 8.13 (3.45)
Pea 3 parameter  1.31 (0.32) 100.43 (8.35) 14.42 (3.16)
Barley 3 parameter 0.43 (0.02) 99.99 (0.47) 0.003 (0.001)
Rape 3 parameter  2.93 (1.7) 100.00 (0.47) 2.5(1.9)
Wheat 3 parameter  0.45 (0.03) 100.00 (0.47) 0.01 (0.006)

(Standard error)*
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Abstract

In order to evaluate of pea, bean, lentil, wheat, rape and barley sensitivity to foramsulforun, rimsulforun
and nicosulforun herbicides soil residue, a pot experiment was conducted at Ferdowsi University of
Mashhad. Experimental type was completely randomized design in factorial arrangement with three
replications. Treatments included herbicides (rimsulforun, foramsulforun and nicosulforun), herbicide
simulated concentration residue in soil (0, 0.1, 0.2, 0.4, 0.9 and 1.3 pg kg™ soil for rimsulforun; 0, 10, 20, 40,
80 and 120 pg kg™ soil for foramsulforun and 0, 9, 18, 36, 72 and 108 pg kg soil for nicosulforun, that are
0,2.5,5, 10, 20 and 30 % recommended dose for each herbicides, respectively) and crops (pea, bean, lentil,
wheat, rape and barley). For analysis of results plants survival percentage, shoot and root biomass measured
30 days after emergence. Results showed that crop survival percentage, shoot and root biomass affected with
foramsulforun, rimsulforun and nicosulforun soil residual, significantly. Increasing foramsulforun and
nicosulforun soil residue decreased mentioned parameters in all crops, significantly. Increasing rimsulforun
soil residue decreased mentioned parameters, significantly just in rape. Based on EDsy parameter, bean
(99.05 and 34.65 pug kg™ soil in foramsulforun and nicosulforun, respectively) and barley (0.07 and 0.003 pg
kg™ soil in foramsulforun and nicosulforun, respectively) appeared to be the most tolerant and susceptible
crops to foramsulforun and nicosulforun soil residual. Based on EDs, parameter, barley (216.02 pug kg™ soil)
and rape (2.29 pg kg soil) appeared to be the most tolerant and susceptible crops to rimsulforun soil
residual, respectively.
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