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Investigating Herbicide Resistance of Pigweed (Amaranthus sp.) to some Registered
Herbicides in Sugar Beet Fields in Iran
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6. Chenopodium album
7. Amaranthus sp

8. Solanum nigrum

9. Avena spp.
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Table 1: ANOVA of number and biomass of pigweed biotypes after applying of Pyramin and Bethanal A.M. and
check in Khorasan province

Sl e (2Ske
Weed biomass (gr/m™) Weed density (m?) df SOV
Time of seed Two weeks after Time of seed Two weeks after
ripening spraying ripening spraying
0.001 ™ 0.01™ 0.001 ™ 0.002 ™ 2 block
0.001 ™ 0.005 ™ 0.002 ™ 0.006 ™ 2 Weed biotype
1.5** 0.025 ™ 2.48** 2.3** 2 Herbicide
0.002 ™ 0.023 ™ 0.0009 ™ 0.0006 ™ 4 Weed biotype x Herbicide
0.002 0.05 0.002 0.002 16 Error
8.66 15.34 7.26 7.8 (cv)

** :significance (0.01%) *:significance (0.05%) ns: non significance
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Table 2: Mean comparison of herbicides in density and biomass of pigweed compared before applying

herbicides in Khorasan province

Weed biomass (gr/m™)

Weed density (m?)

Time of seed Two weeks after Time of seed Two weeks after Herbicide
ripening spraying ripening spraying
0.31c 143a 0.95a 0.91 a+ Pyramin
0.38b l44a 0.92b 0.95a Bethanal A.M
16a 153 a 0.04 ¢ 0.05b check

Mean of each column folowed by the similar letters are not significantly different
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Table 3: Mean comparison of pigweed density after applying herbicides Pyramin and Bethanal A.M and
check compared before applying herbicides in Khorasan province

Weed density in Time of seed
ripening (m?)

Weed density two weeks after spraying (m?)

Bethanal

Weed biotype

Bethanal

Check AM Pyramin Check AM Pyramin

0.03a 094 a 0.99a 0.04a 0.95b 0.92 a+ Suspected biotype 1
0.07a 095a 0.98a 0.1la 095a 0.93a Suspected biotype 2
0.04a 0.89a 0.98a 0.02a 0.96a 0.98a Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 4: Mean comparison of pigweed biomass after applying herbicides Pyramin and Bethanal A.M and
check compared before applying herbicides in Khorasan province

Weed biomass in Time of seed ripening Weed biomass two weeks after spraying

(gr m?) (grm?) Weed biotype
Check Bethanal Pyramin Check Bethanal Pyramin

AM AM
1.08a 0.36 ab 0.31a 156a 1.32a 15a+ Suspected biotype 1
1.05a 0.35b 0.31a 1.46 b 149a 4.38 a Suspected biotype 2
1.04a 042 a 0.31a 156a 151a l4la Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 5: Percentage of pigweed biotypes biomass after applying Piramin and Bethanal A.M herbicides in
compare to check in Khorasan province

Weed biomass in Time of seed ripening ~ Weed biomass two weeks after spraying (gr

-2 -2
(gr m™) _ m) i Weed biotype
Bethanal A.M Pyramin Bethanal A.M Pyramin
14.366% 0.7% 14.36% -6.5% Suspected biotype 1
18.18% 0.6% 18.18% 2.3% Suspected biotype 2

Y4
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Table 6: ANOVA of density and biomass of pigweed biotypes after applying of Pyramin and Bethanal A.M.
and check in Khozestan province

MS
Weed biomass (gr m™) Weed density (m?) of SOV
Time of seed Two weeks Time of seed Two weeks e
ripening after spraying ripening after spraying
0.09"™ 0.002"™ 0.001™ 0.003 * 3 block
0.08"™ 0.003* 0.07™ 0.002"™ 2 Weed biotype
0.22™ 0.03 ** 0.19™ 0.06 ** 2 Herbicide
0.12™ 0.0002"™ 0.07™ 0.002"™ 4 Weed biotype x Herbicide
0.07 0.003 0.05 0.001 24 Error
24.4 24.52 42.8 7.05 cv

** 1 significance (0.01%)

*:significance (0.05%)

ns: non significance
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Table 7: Mean comparison of herbicides in density and biomass of pigweed compared before applying
herbicides in Khozestan province

Weed biomass (gr m™)

Weed density (m?)

Time of seed Two weeks after Time of seed Two weeks after Herbicide
ripening spraying ripening spraying
0.94b 0.17b 0.39b+ Pyramin
1.22a 0.28 a 0.51a Bethanal A.M
1.1lab 0.26a 0.54 ab 0.53a Check

Mean of each column folowed by the similar letters are not significantly different
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Table 8: Mean comparison of pigweed density after applying herbicides Pyramin and Bethanal A.M and check
compared before applying herbicides in Khozestan province

Weed density in Time of seed ripening (m?)

Weed density two weeks after spraying (m?)

Check Bethanal A.M Pyramin

Bethanal AM  Pyramin Weed biotype

0.64a 0.33a 0.86 a
0.55a 0.65a 0.61a
0.43 a 0.34a 0.63a

0.55a 0.38 a+ Suspected biotype 1
0.50a 0.39a Suspected biotype 2
0.49a 04la Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 9: Mean comparison of pigweed biomass after applying herbicides Pyramin and Bethanal A.M and check
compared before applying herbicides in Khozestan province

Weed biomass in Time of seed ripening (gr m"
2

Weed biomass two weeks after spraying (gr m?)

) Weed biotype
Check Bethanal A.M Pyramin Check Bethanal AM  Pyramin
0.96 a 1.35a 0.73b 0.27 a 0.31la 0.19 a+ Suspected biotype 1
1.05a 1.10a 1.07a 0.27 a 0.28a 0.18a Suspected biotype 2
13a 12a 1.03a 0.25a 0.26 a 0.15a Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 10: Percentage of pigweed biotypes biomass after applying Piramin and Bethanal A.M herbicides in
compare to check in Khozestan province

Weed biomass in Time of seed ripening Weed biomass two weeks after spraying

(gr m? (gr m?) Weed biotype
Bethanal A.M Pyramin Bethanal A.M Pyramin
-2.58% 32.01% -2.57% -15.9% Suspected biotype 1
10.05% 9.24% 10.051% -38.63% Suspected biotype 2
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Table 11: ANOVA of density and biomass of pigweed biotypes after applying of Pyramin and Bethanal A.M. and
check in West-Azarbaygan province

MS
Weed biomass (gr m?) Weed density (m?) o S0V
Time of seed Two weeks Time of seed Two weeks after
ripening after spraying ripening spraying
6.12"™ 0.007 ™ 0.03™ 032" 3 block
6.09 ™ 0.004 ™ 0.05"™ 0.28 ™ 2 Weed biotype
13.68 * 0.01"™ 0.004 * 0.88 ** 2 Herbicide
11.23 ** 0.003 ™ 0.01™ 0.56 * 4 Weed biotypex Herbicide
2.46 0.004 0.01 0.14 24 Error
50.66 114.71 03.83 19.71 (CVv)

*%* 1 significance (0.01%) *:significance (0.05%)

Y

ns: non significance
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Table 12: Mean comparison of herbicides in density and biomass of pigweed compared before applying
herbicides in West-Azarbayjan province

Weed biomass (gr m?) Weed density (m?)
Time of seed Two weeks after Time of seed Two weeks after Herbicide
ripening spraying ripening spraying
187b 0.05a 0.85a 1.65 b+ Pyramin
357a 0.03a 0.79 ab 2.06 a Bethanal A.M
3.85a 0.09 a 0.71b 2.16a Check

Mean of each column folowed by the similar letters are not significantly different
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Table 13: Mean comparison of pigweed density after applying herbicides Pyramin and Bethanal A.M and check
compared before applying herbicides in West-Azarbayjan province
Weed density in Time of seed ripening (m?)  Weed density two weeks after spraying (m?)

Check Bihﬁ/? al Pyramin Check Biﬁ:}: al Pyramin Weed biotype

0.69 a 0.84 a 0.78 a 243a 1.87ab 1.75a+ Suspected biotype 1
0.72 a 0.72 a 09a 1.88b 2.65a 1.69a Suspected biotype 2
0.74 a 0.82a 0.87 a 2.16 ab 1.68b 151a Susceptible biotype

Mean of each column followed by the similar letters are not significantly different
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Mean comparison of pigweed biomass after applying herbicides Pyramin and Bethanal A.M and check :Table 14
compared before applying herbicides in West-azarbayjan province

Weed biomass in Time of seed ripening (gr m?) Weed biomass two weeks after spraying (gr m?)

Check Bihl?/ln al Pyramin Check Bihl?/ln al Pyramin Weed biotype

51lla 2.64Db 212a 0.06 a 0.02 a 0.04 a+ Suspected biotype 1
2.66 b 6.21a 22la 0.05a 0.04a 0.05a Suspected biotype 2
3.78 ab 1.86b 1.29a 0.15a 0.03a 0.05a Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 15: Percentage of pigweed biotypes biomass after applying Piramin and Bethanal A.M herbicides in

compare to check in West-Azarbayjan province
Weed biomass in Time of seed ripening Weed biomass two weeks after spraying

(gr m?) (gr m?) Weed biotype
Bethanal AM Pyramin Bethanal A.M Pyramin
4.11% -8.12% 4.11% 1.06% Suspected biotype 1
-44.30% -29.08 a% 44.3 a% 0.0% Suspected biotype 2
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Table 16: ANOVA of density and biomass of pigweed biotypes after applying of Pyramin and Bethanal A.M.
and check in Isfahan province

MS
Weed biomass (gr/ m™?) Weed density (m?) df S.0V
Time of seed Two weeks after Time of seed Two weeks after
ripening spraying ripening spraying
01m 0.003 ™ 0.003 ™ 0.003 ™ 2 block
1.63 ** 0.004 ™ 0.025 ™ 0.065 ** 2 Weed biotype
0.66 ** 0.06 ** 0.085 ** 0.025 ** 2 Herbicide
0.06 ™ 0.006 ™ 0.04 ** 0.002 ™ 4 Weed biotype x Herbicide
0.065 0.003 0.007 0.002 6 Error
5.92 7.42 8.25 1.94 cv

** 1 significant (0.01%) *:significant (0.05%)

ns: non significant

Ol 53 (Bl 5 RS 4 S (o9 P gl jpaile (wlages g slows Sl sl e 2S5 ale (o Sle anulie VY Joor

Table 17: Mean comparison of herbicides in density and biomass of pigweed compared before applying
herbicides in Isfahan province

Weed biomass (gr m™) Weed density (m?) Herbicide
Time of seed Two weeks after Time of seed Two weeks
ripening spraying ripening after spraying
4.21b 0.76b* 0.07a 2.49b+ Pyramin
4.12b 0.81b -0.10b 2.47b Bethanal A.M
4.63a 0.93a -0.7b 2.57a Check

Mean of each column folowed by the similar letters are not significantly different
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Table 18: Mean comparison of pigweed density after applying herbicides Pyramin and Bethanal A.M and
check compared before applying herbicides in Isfahan province

Weed density in Time of seed Weed density two weeks after spraying

ripening (m?) (m?) .
Check Bethanal Pyramin Check Bethanal Pyramin Weed blotype
AM AM
-0.04 a -0.17b -0.06b 2.6ab 2.5a 2.54a+ Suspected biotype 1
oe 015 0220 2.6 2.52 2.52b Suspected biotype 2
-0.084a -0.02a 0.07ab 2.4b 2.3b 2.4¢

Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 19: Mean comparison of pigweed biomass after applying herbicides Pyramin and Bethanal A.M and
check compared before applying herbicides in Isfahan province

Weed biomass in Time of seed Weed biomass two weeks after spraying

ripening (gr m? (gr/m? _
Check Bethanal Pyramin Check Bethanal pyramin Weed biotype
AM AM
4892 4.2a 4.5a 0.99a 0.78b 0.77 a+ Suspected biotype 1
>04a 43 4.36b 0.93a 0.86a 0.76a Suspected biotype 2
3.960 3.7b 3.7a 0.87a 0.8ab 0.76a Susceptible biotype

Mean of each column folowed by the similar letters are not significantly different
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Table 20: Percentage of pigweed biotypes biomass after applying Piramin and Bethanal A.M herbicides in
compare to check in Isfahan province

Weed biomass in Time of seed Weed biomass two weeks after

ripening (gr m?)

spraying (gr/m)

Weed biotype

Bethanal AM Pyramin Bethanal A.M Pyramin
-4.7% a -5.9%a -4.7% a -1.74% Suspected biotype 1
-4.8% a -4.8% a -4.8% a 0.0% Suspected biotype 2
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Investigating Herbicide Resistance of Pigweed (Amaranthus sp.) to some Registered
Herbicides in Sugar Beet Fields in Iran

Atri,t A., Zand?, E., Partovi?, M., Mohammad Alizadeh®, H., Bazoubandi*, M., Hatami®, S., Maknali®, A.,
Tabatabaei’, M. and Moradi®, A.

Abstarct

In order to investigate the herbicide resistance of red root pigweed to some registered herbicides in sugar beet
fields in four inmportant sugar beet plantation regions (Khorasan, Khosestan, Isfahan and West Azarbaijan), a fiels
experiment was carrioud out in randomized complete block design using factorial experiment with three replications.
Treatment consisted of three biotypes of pigweed including two susceptible to resistance and one suseptible to herbicide
and three herbicide tratments including Pyramin, Bethanal A-M and not used herbicide as check. Due to peculiar
genetics and morphological characteristics of each biotype in each region, experiment of each region was analyzed
seperately. The results showed that there is no significant difference between suspected and susceptible biotypes in
viewpoint of herbicides effect. Mean comparison indicated that the effect of Pyramin, Bethanal AM and control on
mumber and biomass of both pigweed biotypes was the same. It was concluded that pigweed was not yet resistant to
registered herbicides and inappropriate control of this weed could be probably refereed to some other factors such as
quality of herbide used and incorrect decision for herbide dose, time and method of application.

Keywords: Sugar beet, Bethanal A-M, Pyramin, Pigweed
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