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Table 1. Mean square related to crops survival, shoot and root dry weight (% of control)
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Source of variation &5 Survival ) i SelL

df Root dry weight Shoot dry weight
<<y oS Crop 7 24908.98** 21240.0** 30565.46**
oSdle clale Herbicide concentration 6 22148.80** 25760.97** 20274.08**
owddle cdalé x oely5 0L Cropx herbicide concentration 42 2590.2%* 1897.11%* 2405.26**
s Error 168 50.5 442.38 159.30
I JUUES TR (6)% 13.8 15.5 18.4

**; Significant at %1.

Do ,d) (6l a6 lo sme tFE

\id



ITAY 090 Ao (V5 Loy ¥l /st ! 0 g (SR g 3 @3 /... om0 5 £y ) K0 g 0y 553

120 +
. W root dry weight
s AA L
2‘..:' 100 - ) B shoot dry weight
g 2 B
4 £ msurvival
2 80 - ¥ B?.' C
ot i
g g B
S N
<] 60 - 4 C
= : [y ED b
a & e & P ED
g 40 - ] z '. o '.'4. '-'-"
o o s d E
jo B f'. N o - _
4 ! "‘. < ; < e
e 20 - » I I I .: .'
‘ T
iy 2 ;
f‘l "
O A a
0 0.016 0.032 0.064 0.096 0.128 0.16

Simulated residue of metribuzin in soil(mg a.i.kg.s0il)

dlizo cly) LS Glaw p S 50 (1 a6 v S ile iz glacdale 5ol Ol 51 (Sl duws lio—) K&
Fig. 1. Mean comparison the simple effects of different concentrations of Metribuzin herbicide residue in soil
to different crops characteristics
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Table 2. Mean comparison of crops shoot, root dry weight and plants survival (% of control) in different Metribuzin
concentration residue in soil

) S dle cdalé ) SiS (59 Al ) SCiS (59
<=y oS o L _ sl do 0 )
Crops (S p,56LS 55 0550 bole p )5 L:J""“)l Survival (%) (22,0) lgd slaplul (22,)
Herbicide concentration (mg a.l. kg™ soil) Shoot dry weight (%) Root dry weight (%)
0 100.0° 100.0°° 100.0°
0.016 100.0° 76.3" 62.1°"
s 0.032 90.0" 550 41.7¢
i 0.064 27.5% 22.6%9 30.8™
Wheat 0.096 16.2' 24.5™ 11.8"
0.128 50.0° 17.4°F 9.9
0.16 0 0.0" 0.0'
0 100.0° 100.0°° 100.0°
0.016 100.0° 72.9¢ 43.0
0.032 67.5¢ 42.53° 15.4'
” 0.064 38.7°¢ 26.5™4 6.2
Barely 0.096 42.5°F 14.8 2.8
0.128 16.2' 14.9% 5.34
0.16 78.7cd 0.0" 0.0"
0 100.0° 100°° 103.2°
0.016 100.0° 85.0%¢ 103.2°
s 0.032 100.0°* 84.1¢¢ 98.9°
9 0.064 98.2 7358 84.1%°
Chickpea 0.096 82.5%° 59.0" 57.1°¢
0.128 33.0 47.6" 38.9°%
0.16 100.0° 38.6° 22.5%!
0 50.0° 100.0°° 100°
0.016 00 7.897 11.3"
Iyis 0.032 0.0’ 0.0" 0.0'
0.064 0.0/ 0.0 0.0'
Rape seed 0.096 0.0 0.0" 0.0'
0.128 0.0/ 0.0° 0.0'
0.16 0.0/ 0.0" 0.0'
0 100.0° 100.0°° 100.0°
0.016 100.0° 126.2° 100.2°
0.032 97.5° 104.0°¢ 89.9%¢
e 0.064 20.0" 184.0° 147.4°
Lentil 0.096 2.5 60.9™ 24.9¢
0.128 2.5 46.0™ 20.7™
0.16 0 43.0™ 9.5
0 100.0° 100.0°¢ 100.0°
0.016 100.0°* 113.7°¢ 81.3%°
Loy’ 0.032 100.0° 9441 89.2%¢
0.064 100.0° 94.6°" 78.1%¢
Common bean 0.096 95.7°® 125.7° 73.20
0.128 79.0 99.2¢¢ 82.0"%°
0.16 100.0° 61.5™ 62.65"
0 100° 100°° 79.0>4
0.016 0.0 36.07 57.50°
R 0.032 0.0’ 00" 0.0'
I 0.064 0.0/ 0.0 0.0'
Sugar beet 0.096 0.0’ 0.0 0.0'
0.128 0.0 0.0 0.0'
0.16 (0} 0.0" 0.0'
0 100.0° 100.0°° 100.0°
0.016 100.0° 90.24¢ 88.0%¢
@) 0.032 100.0°* 70.0¢ 87.2%¢
Corn 0.064 100.0° 79.0" 87.1%¢
0.096 100.0° 58.4Mk 4544
0.128 100.0°* 77.0™ 54.7¢
0.16 100.0° 32.8"
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Table 3. Parameters estimated of shoot, root dry weight and survival data fitted to 3 and 4 logistic equations

=oj ok S5 ojll wlhe c b d ED50 ED90 P value
Crop Measurement traits
s 835 = 1.4(0.44)** 95.72(5.45) 0.12(102) 0.59(0.27) 0.0002
Shoot dry weight
95 o - 2.8(0.38) 102.04(2.85)  0.10(4x107) 0.23(2.4x10?) 0.001
. Root dry weight
Chickpea G
Survival - 1.0(0.085) 99.91(0.1) 0.14(10) 0.185(4x10™) 0.006
s Bgicam; - 17.5 (20.12) 100.55(2.43)  0.16(5x107) 0.186(0.03) 0.0001
Shoot dry weight
Lol o - 0.5 (0.21) 91.16(4.67) 0.72(0.53) 44.67(104.92) 0.021
Root dry weight
Bean G
Survival - 8.0 (0.26) 100.00(0.10) 0.18(107) 0.24(3x'%) 0.001
s 8353 4.5 27.4(70.96 108.75(4.03 0.09 (0.009 0.10(0.014 0.0002
Shoot dry weight (5.71) A(7096) 15(4.03) 09 (0.009) -10(0.014) '
RS o - 6.9(3.64) 98.71(6.01)  0.085(0.005) 0.12(0.02) 0.002
. Root dry weight
Lentil G
Survival - 6.92(0.68) 100.02(0.89) 0.052(10%) 0.072(10%) 0.0001
s 8353 0.15(10%  10.5(4x107) 100(2.9x10%)  0.012(9x107) 0.015(5x107) 0.001
Shoot dry weight
|)1: 4"“") . _ _ — - - —
Rape Root er}; weight
Survival 0.1(0.25) 3.2(1.06) 99.99(0.46) 0.015(10% 0.029(6x10™) 0.0009
s Bgicn; - 12.5(7%10) 100.0(2x10%)  100(4x107%) 0.015(5x107) 0.0007
Shoot dry weight
NCEJRCERS o - 12.0(6x10%) 100(5%10-3)  149.1(5x10°) 0.017(10°) 0.0007
Root dry weight
Sugar beet "
&,
Survival - - - - - -
s Bgicam; - 0.8(0.29) 100.05(7.02) 0.19(0.06) 2.83(3.175) 0.0006
Shoot dry weight
@y o - 2.54(0.61) 94.74(4.40) 0.11(0.06) 0.26(0.05) 0.001
Root dry weight
Corn
i,
Survival - - - - - -
s Byt - 1.5(0.27) 99.93(7.03)  0.035(5x107) 0.14(0.03) 0.0002
Shoot dry weight
s i - 1.3(0.22) 99.41(6.76)  0.025(4x107) 0.13(0.032) 0.001
Root dry weight
Wheat G
Survival - 2.71(0.54) 102.87 0.05(0.056) 0.12(0.019) 0.008
s 8353 - 1.4(0.27) 101.19(7.01)  0.024(4x107%) 0.11(0.03) 0.001
Shoot dry weight
9 o - 2.6(1.26) 100.07(6.73) 0.1 (0.0002) 0.032(0.01) 0.001
Root dry weight
Barely G
Survival - 2.3(0.48) 102.2(5.34) 0.9(8x10% 0.23(4.3x107) 0.0006
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Abstract

To evaluate the sensitivity of different crops included some pulses to simulated metribuzin soil residues,
an experiment was conducted in completely randomized design with factorial arrangement and four
replications in Research Greenhouse of College of Agriculture, Ferdowsi University of Mashhad. Treatments
included of 8 crops (chickpea, common bean, lentil, corn, wheat, barley, rape seed and sugar beet) and
concentrations of metribuzin simulated residue in soil at 6 levels (0, 0.016, 0.032, 0.064, 0.128 and 0.160
mg a.i. kg' soil). Plants survival percentage and shoot and root biomass were measured 30 days after
emergence. Plants response to metribuzin soil residue fitted with 3 and 4 parameters logistic equations to the
shoot and root biomass data as a function of the herbicide soil residue concentrations and was used to
calculate the dose for 50% of measured traits (EDsg). Results showed that the survival and shoot and root
growth were affected by metribuzin soil residue, significantly (p<0.01), but crop emergence was not
affected. Increasing the metribuzin soil residue, reduced all above mentioned parameters, significantly
(p<0.01) in all crops. Crops showed different response (p<0.01) to metribuzin soil residue. The highest
(84.5%) and the lowest (1.6%) shoot dry weight lost were observed in rape seed and corn, respectively. The
highest (55.8%) and the lowest (19.1%) root biomass lost were observed in rape seed and sugar beet,
respectively. Based on EDs, parameter, corn (0.19 mg a.i. metribuzin kg™ soil) and rape seed (0.012 mg a.i.
metribuzin kg soil) appeared the most tolerant and the most sensitive crops to metribuzin soil residue,
respectively. The other crops sensitivity to metribuzin soil residue followed the following order: rape
seed>sugar beet>barley>wheat> lentil>chickpea>common bean>corn.
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