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Evaluation of spectrum efficacy of registered herbicides used in corn

M. A. BAGHESTANI'X|, E. ZAND', F. LOTFI MAVL’, H. ESFANDIARI®, R. POUR AZAR* and E. MAMNOEI®

1- Department of Weed Research, Iranian Research Institute of Plant Protection, Tehran, Iran; 2- Islamic Azad University,
Takestan Branch, Iran; 3- Esfahan Agricultural Research Station, Iran; 4- Ahvaz Agricultural Research Station, Iran;
5- Jiroft Agricultural Research Station, Iran

Abstract

In order to study the efficacy of some applied herbicide used in grain corn an experiment was carried out in a Completely Randomized
Block design with four replications and 18 treatments in Ahvaz, Varamin, Jiroft, and Isfahan. Treatments were the full-season hand weeded
control, and post emergence (POE) applications of 2, 4-D plus MCPA at 1.5 lit.ha™', Bromoxynil plus MCPA at 1.5 lit.ha™', Nicosulfuran at 2
litha™', and Furamsulfuron at 2 lit.ha™, pre-planting (PP) application of EPTC plus Dichloramide at 5 litha™ and pre-emegrene (PE)
application of Pendimethaline at 4.5 litha”, and combination application of EPTC plus Dichloramide (PE) at 5 litha™ plus 2,4-D puls
MCPA (POE) at 1.5 lit.ha-1 or Bromoxynil+MCAP (POE) at 1.5 lit.ha-1, or Atrazine (PE) at 1 kg-ha, Alachlor at 5 lit.ha-1 (PE) plus 2, 4-D
puls MCPA (POE) at 1.5 litha" or Bromoxyni+MCAP (POE) at 1.5 lit.ha™", or Atrazine (PE) at 1 kg.ha™ and Acetachlor at 4.5 litha” plus
2, 4-D puls MCPA (POE) at 1.5 lit.ha™ or Bromoxynil+MCAP (POE) at 1.5 lit.ha™, or Atrazine (PE) at 1 kg-ha. Results indicated that 2, 4-
D plus MCPA and Bromoxynil plus MCPA were the good to excellent option to control broadleave weeds. Johnsongrass (Sorghum
halepense (L.) Pers.) was controlled excellently by two herbicides "Nicosulfuron and Furansulfuron", but the efficacy of two mentioned new
herbicides on barnyardgrass (Echinochloa crus-galli (L.) Beauv.) were moderate to good and on common purslane (Portulaca oleracea L.)
was moderate. Pendimethalian had the good to excellent effects on barnyardgrass and broadleave weeds, but it had no effect on johnsongrass
and bermudagrass (Cynodon dactylon (L.) Pers.) Generally, the efficacy of 2, 4-D plus MCPA and Bromoxynil plus MCPA on broadleave
weeds were better than Atrazine. Additioinly, Acethalchlor was better than Alachlor for controlling narrow leaves and broaleaves weeds. All
treatments were safe for corn.
Key words: Alachlor+Atrazine, Bromoxynil+ MCPA, Pendimethaline, 2.4-D+MCPA Furamsulfuron, Nicosulfuron.
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Table 1. Treatments characteristics using in experiment

Common Name Trade Name Application Rate Formulation Application Time
EPTC+Dichloramid* Eradicane 5(Lha™) 82% ES Pre-planting (ppi)
Pendimethalin Stomp 4.5 (Lha™) 33%ES Pre—emergence'
2,4-D+MCPA U46 Combi Fluid 1.5 (Lha™) 67.5% SL Post-emergence
Bromoxynil+MCPA Bromicide MA 1.5 (Lha™ 40% ES Post-emergence
Nicosulfuron Cruz 2 (1.ha™) 4% SC Post-emergence
Foramsulfuron Equip 2(Lha™) 22.5% OD Post-emergence
Atrazine+Alachlor Gesaprim +Lasso 1(kgha)y+5(Lha™) 80% WP+48% EC Pre-emergence"
(EPTC+Di.*)+Atrazine Eradicane+ Gesaprim 5(Lha")+1(kg.ha™) 82% ES+80% WP Pre-planting (ppi)
Atrazine+Acetochlor Gesaprim + Surpass 1(kgha')+4.5(1.ha™) 80% WP+50% EC Pre—emergence'

Alachlor and
2,4-D+MCPA
Alachlor and
Bromoxynil+MCPA
Acetochlor and 2,4-
D+MCPA
Acetochlor and
Bromoxynil+MCPA
(EPTC+ Dichl.*) and
2,4-D+MCPA
(EPTC+ Dichl.*) and
Bromoxynil+MCPA
Pendimethalin and 2,4-
D+MCPA
Pendimethalin and
Bromoxynil+MCPA

Control — Hand Weeding

Lasso and U46 Combi Fluid
Lasso and Bromicide MA
Surpass and U46 Combi Fluid
Surpass nit and Bromicide MA
Eradicane and U46 Combi Fluid
Eradicane and Bromicide MA
Stomp and U46 Combi Fluid

Stomp and Bromicide MA

5(Lha")and 1.5 (Lha™)

5 (Lha™)and 1.5(1.ha™")
4.5 (Lha™y and 1.5(1ha™)
4.5(Lha™y and 1.5(Lha™)
5(Lha")and 1.5 (Lha™)
5(Lha™) and 1.5(Lha™")
4.5 (Lha"yand 1.5 (Lha™)

4.5 (Lha'yand 1.5(L.ha™)

48% EC and 67.6% SL

48% EC and 40% ES

50% EC and 67.6% SL

50% EC and 40% ES

82% ES and 67.6% SL

82% ES and 40% ES

82% ES and 67.6% SL

82% ES and 40% ES

Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.
Pre-emerg." and Post-emerg.

Pre-emerg." and Post-emerg.

*: The Dichloramid adjuvant of Safner for EPTC herbicide; ". After application of herbicides was irrigated immediately.
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Table 2. Soil cultivars, Variety, planting and harvest time of corn in each faction

Region Soil Texture Planting Time Harvest Time
Ahvaz Clay-Loam-Silt 11/7/2007 19/11/2007
Varamin Loam 27/4/2007 16/10/2007
Esfahan Clay-Loam 23/6/2007 19/11/2007
Jiroft Clay-Loam 8/8/2007 13/1/2008
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Table 3. Effect of different herbicide treatments on percent weed population and biomass reductions of Barnyardgrass

Density Dry Weight
Treatments Varamin Ahvaz Esfahan Varamin Ahvaz Esfahan
Nicosulfuron 37.78b 86.83ab 53.49b 53.29b 98 a 35.39
Foramsulfuron 64.48 a 883 a 52420 73.68a 9736a 47.51 cd
EPTC+Dichloramid 48.83 b 6793 ¢ 73.33 ab 56.32b 92221 73.18 a-d
(EPTC+Di. )+Atrazine 9545 a 80.07 a-¢ 57.39 ab 96.44 a 94.53 def 60 a-d
(EPTC+ Dichl.) and 2,4-D+MCPA 64.6a 73.28 b-e 43.56b 76.69 a 93.42 fgh 53.57 bed
(EPTC+Dichl. ) and Bromoxynil+MCPA 72.02 a 71.07 de 66.99 ab 76.97 a 94.75 de 68.11 a-d
Pendimethalin 60.46 a 78.02 a-e 80.79 ab 67.39 a 93.14 ghi 73.08 a-d
Pendimethalin and 2,4-D+MCPA 7398 a 80.67 a-¢ 83.61 ab 81.25a 92.42 hi 89.43 abe
Pendimethalin and Bromoxynil+MCPA 70.83 a 84.53 a-d 78.62 ab 82.84a 93.93 efg 81.52 abc
Atrazine+Alachlor 81.25a 86.23 abc 74.9 ab 8783 a 96.02 be 79.13 abc
Atrazine+Acetochlor 8233 a 72.1 cde 95.14a 9295 a 96.8 ab 90.87 ab
Alachlor and 2,4-D+MCPA 7632 a 76.42 a-¢ 70.81 ab 679 a 95.44 cd 69.55 a-d
Alachlor and Bromoxynil+MCPA 70.83 a 76.81 a-e 66.49 ab 79.15a 93.81 efg 75.57 a-d
Acetochlor and 2,4-D+MCPA 76.49 a 74.34 a-e 95.78 a 58.1a 96.93 ab 98.24 a
Acetochlor and Bromoxynil+MCPA 79.58 a 69.42 ¢ 83.5ab 7435a 97.06 ab 84.05 abe

0=70 S5l5) J515 s e (g bl CDstl 1S 2t g = s Bl oS lajled Ot s 3

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 4. Effect of different herbicide treatments on percent weed population and biomass reductions of Johnson grass and Bermuda grass

Density Dry Weight
Treatments Sorghum halepens Cynodon dactylon  Sorghum halepens Cynodon dactylon
Nicosulfuron 94.89 a 37.22 cde 98.46 a 36.86¢
Foramsulfuron 9394 a 46.37 bed 99.41a 3931e
EPTC+Dichloramid 54.62b 34.44 de 5527b 3443 ¢
(EPTC+Di.)+Atrazine 56.04 b 8421 a 58.26b 70.39 bed
(EPTC+ Dichl.) and 2,4-D+MCPA 50b 54.96 a-d 53b 51.51de
(EPTC+Dichl.) and Bromoxynil+MCPA 50b 3333 de 5498 b 30.69¢
Pendimethalin 18.55 be 50 bed 23.6lc 46.78 de
Pendimethalin and 2,4-D+MCPA 12.5¢ 3333 de 32.58¢ 47.66 de
Pendimethalin and Bromoxynil+MCPA 19.99 be 50 ab 29.7 ¢ 42.27 de
Atrazine+Alachlor 54.82b 68.89 abc 57.72b 55.63 cde
Atrazine+Acetochlor 53.99b 51.67 bed 87.39a 9454 a
Alachlor and 2,4-D+MCPA 82.88a 48.04 bed 70.95 ab 47 de
Alachlor and Bromoxynil+MCPA 8333 a 75 ab 74.32 ab 34.58¢
Acetochlor and 2,4-D+MCPA 73.66 ab 60.58 a-d 78.6 ab 9572 a
Acetochlor and Bromoxynil+MCPA 61.83b 1125¢ 81.84 ab 8037 abc

L0=70 SSls) Lol Hls s olel et S mie oy > S o Bla= a8 Slasles Qs 2 50

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 5. Effect of different herbicide treatments on percent weed population and biomass reductions of common purslane

Density Dry Weight

Treatments Varamin Jiroft Varamin Jiroft
2,4-D+MCPA 100 a 7294 a 100 a 63.61 c-f
Bromoxynil+MCPA 100 a 60.6 a 100 a 4372 f
Nicosulfuron 100 a 40.73 b 71.95 ab 57.45 def
Foramsulfuron 25¢ 463 a 82.77 a 550.2 def
EPTC+Dichloramid 27.78 be 0.00 ¢ 22.36¢ 38.32f
(EPTC+Di.)+Atrazine 8333 a 33.33 be 66.67 b 46.31 ef
(EPTC+ Dichl.) and 2,4-D+MCPA 100 a 86.67 a 90.82 a 79.28 a-e
(EPTC+Dichl.) and Bromoxynil+MCPA 7821 a 78.41 a 96.35a 76.67 a-e
Pendimethalin 75 ab 8544 a 78.48 ab 82.21 a-d
Pendimethalin and 2,4-D+MCPA 100 a 100 a 97.39 a 100 a
Pendimethalin and Bromoxynil+ MCPA 91.67 a 100 a 79.74 a 99.02 ab
Atrazine+Alachlor 100 a 7593 a 92.67 a 85.29 a-d
Atrazine+Acetochlor 100 a 76.4 a 89.59 a 76.8 a-e
Alachlor and 2,4-D+MCPA 73.33 ab 11.11¢ 94.71 a 66.5 a-f
Alachlor and Bromoxynil+MCPA 100 a 63.18 a 8831a 56.17 def
Acetochlor and 2,4-D+MCPA 100 a 679 a 100 a 80.49 a-d
Acetochlor and Bromoxynil+MCPA 100 a 70.83 a 93.32a 91.43 abc

L0=70 SSls) Lol Hls s olel et S mie oy - S o Bla= a8 Slajles Qs 2 50

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 6. Effect of different herbicide treatments on percent weed population and biomass reductions of lambsquarters

Density Dry Weight
Treatments Varamin Esfahan Varamin Esfahan
2,4-D+MCPA 100 a 73.33 b 100 a 47.88 b
Bromoxynil+MCPA 100 a 100 a 100 a 100 a
Nicosulfuron 100 a 100 a 100 a 100 a
Foramsulfuron 49.26 ¢ 100 a 80.78 a 100 a
EPTC+Dichloramid 82.5 abc 98.25a 91.28 a 98.6 a
(EPTC+Di.)+Atrazine 100 a 12.7¢ 100 a 734 c¢
(EPTC+ Dichl.) and 2,4-D+MCPA 9722 a 100 a 95.68 a 100 a
(EPTC+Dichl.) and Bromoxynil+MCPA 100 a 9333 a 100 a 98.47 a
Pendimethalin 75 abc 100 a 88.39a 100 a
Pendimethalin and 2,4-D+MCPA 94.76 ab 100 a 90 a 100 a
Pendimethalin and Bromoxynil+MCPA 100 a 100 a 100 a 100 a
Atrazine+Alachlor 94.5 ab 89.17 a 78.57 a 82.57 a
Atrazine+Acetochlor 100 a 100 a 100 a 100 a
Alachlor and 2,4-D+MCPA 98.44 a 96.97 a 99.32a 98.26 a
Alachlor and Bromoxynil+MCPA 100 a 100 a 100 a 100 a
Acetochlor and 2,4-D+MCPA 95.24 ab 88.89 a 98.13 a 88.50a
Acetochlor and Bromoxynil+MCPA 80 abc 100 a 91.05a 100 a

L0=70 SSls) Lol Hls s olel et S mie g - S o Bla= a8 Slasles Qs 2 50

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 7. Effect of different herbicide treatments on percent weed population and biomass reductions of red root pigweed

Density Dry Weight

Treatments Varamin Esfahan Varamin Esfahan
2,4-D+MCPA 93.33 ab 65.63 a 90.74 a 67.72 ab
Bromoxynil+MCPA 100 a 71.67 a 100 a 94.66 ab
Nicosulfuron 78.1b 89.67 a 88.07 a 92.53 ab
Foramsulfuron 85.71 ab 80 a 80.76 a 90.88 ab
EPTC+Dichloramid 478 ¢ 75.46 a 12.06 b 74.37 ab
(EPTC+Di.)+Atrazine 100 a 68.39 a 100 a 64.88 b
(EPTC+ Dichl.) and 2,4-D+MCPA 100 a 70.48 a 100 a 68.34 ab
(EPTC+Dichl.") and Bromoxynil+MCPA 100 a 95.45a 81.67 a 97.79 a
Pendimethalin 100 a 91.45a 99.23 a 83.67 ab
Pendimethalin and 2,4-D+MCPA 100 a 92.29a 81.97a 93.06 ab
Pendimethalin and Bromoxynil+MCPA 9722 a 85a 77.75a 84.38 ab
Atrazine+Alachlor 100 a 100 a 100 a 100 a

Atrazine+Acetochlor 100 a 9583 a 80.2 a 97.54 a
Alachlor and 2,4-D+MCPA 100 a 100 a 90.93 a 100 a

Alachlor and Bromoxynil+MCPA 100 a 100 a 100 a 100 a

Acetochlor and 2,4-D+MCPA 100 a 86.84 a 100 a 88.36 ab
Acetochlor and Bromoxynil+MCPA 95.24 ab 100 a 79.78 a 100 a

0=70 S515) J515 s e (glel CDstl 1S 2t g = s Bl oS lajled Ot s 3

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 8. Effect of different herbicide treatments on percent weed population and biomass reductions of prostrate amaranth and fieldbindweed

Density Dry Weight
Treatments Amaranthus blitoides Convolvuluy arvensis Amaranthus blitoides Convolvuluy arvensis
2,4-D+MCPA 100 a 83.33 ab 100 a 95.6 ab
Bromoxynil+MCPA 67.45b 100 a 65.52b 100 a
Nicosulfuron 86.4 a 84.57 ab 87.5a 60.72 be
Foramsulfuron 87.5a 97.33 ab 875a 95.07 ab
EPTC+Dichloramid 62.32b 55.13b 60.32 b 61.54 be
(EPTC+Di.)+Atrazine 100 a 100 a 100 a 100 a
(EPTC+ Dichl.) and 2,4-D+MCPA 9522 a 97.22 ab 96.43 a 97.92 a
(EPTC+Dichl.) and Bromoxynil+MCPA 100 a 100 a 100 a 100 a
Pendimethalin 98 a 100 a 95a 100 a
Pendimethalin and 2,4-D+MCPA 96.6 a 100 a 96.7 a 100 a
Pendimethalin and Bromoxynil+MCPA 100 a 87.16 ab 100 a 88.33 abe
Atrazine+Alachlor 58.11b 74.06 ab 60.14 b 56.66 ¢
Atrazine+Acetochlor 9722 a 13.33 ¢ 9722 a 21.95d
Alachlor and 2,4-D+MCPA 100 a 100 a 100 a 100 a
Alachlor and Bromoxynil+MCPA 79.48ab 100 a 77.48 ab 100 a
Acetochlor and 2,4-D+MCPA 94.59 a 100 a 92.59a 100 a
Acetochlor and Bromoxynil+MCPA 91.64 a 100 a 88.64 a 100 a

(=70 Sls) L1 Sls re solel Ol Ui 2ie Gy s BBl &S el (g o 53
Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 9. Means comparison treatments on yield of Corn

Yield

Treatments Varamin Esfahan Ahvaz Jiroft

2,4-D+MCPA 103.69 a 233.7 be 216.89 d-g 111.9 ab
Bromoxynil+MCPA 90.74 a 134.8¢ 221.13 c-f 139.89 a
Nicosulfuron 110.88 a 247.2bc 254.69 a 124.12 ab
Foramsulfuro 108.71 a 1172 ¢ 239.4 abc 114.02 ab
EPTC+Dichloramid 122.71 a 177 be 196.35h 108.53 b
(EPTC+Di.)+Atrazine 131.87 a 1359¢ 227.85b-e 116.19 ab
(EPTC+ Dichl.) and 2,4-D+MCPA 104.06 a 318.8 be 242.96 ab 112.82 ab
(EPTC+Dichl.) and Bromoxynil+MCPA 115.66 a 310.6 be 208.66 e-h 140.74 a
Pendimethalin 909 a 287.9 be 204.11 fgh 127.08 ab
Pendimethalin and 2,4-D+MCPA 96.78 a 342 be 221.31 cf 125.12 ab
Pendimethalin and Bromoxynil+MCPA 109.76 a 246.1bc 231.14 bed 111.7 ab
Atrazine+Alachlor 140.88 a 335.8 be 215.09 d-h 118.23 ab
Atrazine+Acetochlor 9727 a 181.6 be 245.49 ab 121.67 ab
Alachlor and 2,4-D+MCPA 106.49 a 300.5 be 198.78 gh 117.44 ab
Alachlor and Bromoxynil+MCPA 10491 a 641.1a 211.73 d-h 123.7 ab
Acetochlor and 2,4-D+MCPA 12729 a 330.6 be 206.89 fgh 115.51 ab
Acetochlor and Bromoxynil+MCPA 103.1a 182.6 be 211.21d-h 117.46 ab
Weeding Control 109.49 a 452.7 ab 229.58 bed 111.98 ab

L0=70 SSls) Lol Hls s olel et S mie oy - S o Bla= a8 Slasles Qs 2 50

Means within each column followed by same letter are not significantly different at 0.05 probability level according to DMRT.
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Table 10. Spectrum efficacy herbicides on weeds

g =
Weeds g 2 s 2 iS
<} . ~ S s 1%} V 1Y)
S §f % ¥ ® & § 5 ¢ 3
Q N = = s = ) =
S s 3 S 2 = s S g = 2, 2
S 5 3 = = < = 2 S & S S
Q O S ~ ) Q ~
= ~ N S - < < I @ N S N
S < 2 = N N = = = S
3 = -2 g 5] = = b = S =
S S N 2 ] ] S 2 g S S
S N S = X < S = S
S § 0§ £ ¥ & § § & §¥ 3§ £
V - S L 1] 3 1] & o~
8o S S Y = N 2 N < =
st X S = 3 = s S = S = S S
Herbicides <) < o QO & < < o QO @) 3 Q
2,4-D+MCPA e I L ks kR s kR kR - -
Bromoxynil+MCPA sk sk sk RRRR ek sk e s - - -
Nicosulfuron Sk RK *k I T s L e I L ko * EkRK *k
Foramsulfuro ko *k I s B L L * kR ko
EPTC+Dichloramid * - ko EkRK *k *k *k R RK *% * *% *k
(EPTC+Di.)+Atrazine * *k K kR ko I ko *k ko
(EPTC+ Dichl.) and 2,4-D+MCPA s el ekl okl el ek okl kol kR sk sk sk
(EPTC+Dichl.) and Bromoxynil+MCPA SRR Rk Rk el Rk ek ke Rk kokaek * "% sk
Pendimethalin *k I ko SR REERE R ERRR * - ko
Pendimethalin and 2,4-D+MCPA SRR ORI Rk RRIEE R RRIEE OBk ORI R * - kR
Pendimethalin and Bromoxynil+MCPA B I e L I * - sk
Atrazine+Alachlor *k SR RERE ERRR ko *k K kR *k *% *k ko
Atrazine+Acetochlor *k SRR ORI SRR R ORISR SRRk *k ko ko ek sk
Alachlor and 2,4-D+MCPA sk sk e I L kR sk sk kK
Alachlor and Bromoxynil+tMCPA e ek ek sl el ek sk s kR ek ek % sk
Acetochlor and 2,4-D+MCPA SRR ORI R KRR R RRIEE SRRk SRR ok ko ko Sk RK
SRR ORI Rk RRIE Rk RRIEE RORR SRR R *% ko Sk RK

Acetochlor and Bromoxynil+MCPA

<X J S pde DY Cans J S e V=00 basgte J rS e A=Y Ot J xS e > TAY e J xS e
sxxx: Super control > 80%, s« Best control 70-80%, s« Average control 50-70%, %: Bad control 30-50%, : Non.control <30%



'\

References

ANONYMOUS, 1994. Guide de lutte contre les mauvaises
herbes. Ministére de 1’agriculture et de 1’alimentation,
Ontario. Publication, 75F. 254 pp.

ANONYMOUS, 1995. Mauvaises herbes, répression. Conseil
des productions végétales du Québec (CPVQ), Agdex
640, Publication, 02-9505, 206 pp.

ANONYMOUS, 2005. Guide to weed control-Publication 75.
Ontario Ministry of agriculture and food, 6 pp.

BAGHESTANL M. A., E. ZAND, S. SOUFIZADEH, A.
ESKANDARI, R. POUR-AZAR, M. VEYSI and N.
NASSIRZADEH, 2007. Efficacy evaluation of some
dual purpose herbicides to control weeds in maize
(Zea mays L.). Crop Protection, 26: 936-942.

BIJHANZADEH, E. 2001. Effect of herbicides on weeds
control and grain corn on Koushkak region. M.Sc.
Thesis Reading. Shiraz University. (In Persian with
English summary).

BUNTING, J., C. L. SPRAGUE and D. E. RIECHERS,
2005. Incorporating Foramsulfuron into annual weed
control systems for corn. Weed Technology, 19: 160—
167.

DONALD, W. W. 2007. Control of both winter annual and
summer annual weeds in no-till corn with between-row
mowing systems. Weed Technology, 21: 591-601.

ESFANDIARI, H., E. ZAND, H. DARKHAL and M.
MOHAMMADI, 2008. Evaluation of efficacy some
newly herbicide in Mays in Isfahan. 18th Iranian plant-
protection congress. Faculty of agriculture University
of Bu-Ali Sina, Hamedan. (In Persian with English
Abstract)

GHOMAS, A. and J. KELLS, 2004. Triazine-Resistant
Common Lambsquarters  (Chenopodium  album)
Control in Corn with Preemergence Herbicides. Weed
Technology, 18: 551-554.

JOHNSON, A. G. and T. R. HOVERSTAD, 2002. Effect of
row spacing and herbicide application timing on weed
control and grain yield in corn (Zea mays). Weed
Technology, 16: 548-553.

LOTFI-MAVI, F., A. SHAYESTENIA, J. DANESHIAN and
A. MORADI-AGHDAM, 2010. Effect of three post-

AFAY il (¥ ojled AV Mo 1 AL lagsslew 5 ST

emergence herbicides and cultivation on weed
management in silage corn fields. Modern Science of
Sustainable Agriculture Journal, 6: 71-78 (In Persian
with English Abstract).

LOTFI-MAVL, F., J. DANESHIAN, M. MORADI-
AGHDAM and A. MORADI-AGHDAM, 2011. Effect
of integrated weed management on forage Corn
(Zea mays L.) in Miyaneh region, Iran. Journal of Crop
and Weed Ecophysiology, 5: 97-108. (in Persian with
English Abstract).

MICHELSON, J. A. and R. G. HARVERY, 1999. Effect of
Eriochloa villosa density and time of emergence on
growth and seed production in Zea mays. Weed
Science, 47: 687-692.

NURSE, R., E. C. SWANTON, T. FRANCOIS and P. H.
SIKKEMA. 2006. Weed control and yield are
improved when glyphosate is preceded by a residual
herbicide in glyphosate-tolerant maize (Zea mays).
Crop Protection, 25: 1174-1179.

RAHMAN, A. 1985. Weed control in maize in New Zealand.
Pp 37-45 IN: Maize management to market, H. A.
Eagles and WRATT, G. S (Eds); Agron. Soc.
N.Z.,Special pub. No. 4, Palmerston North, New
Zealand.

SHAHSAVARI, SH. and K. FARSINEJHAD, 2009.
Studying the application of new herbicides on weeds
control on corn field. Plant diseases and pests
conference, Arsanjan. Page of 137 (in Persian with
English Abstract).

SIKKEMA, P. H., C. H. KRAMER, J. D. VYN, J. KELLS,
D. E. HILLGER and N. SOLTANI, 2007. Control of
Muhlenburgia  frondosa ~ with  post-emergence
sulfonylurea herbicides in maize (Zea mays). Crop
Protection, 26: 1585-1588.

ZAND, E., M. A. BAGHESTANI, N. NEZAMABADI and
P. SHIMI, 2010. Iranian important herbicides and
weeds. Markaz-e Nashr-e Daneshgahi. 143. LR. (In
Persian).

ZAND, E., S. K. MOUSAVI and A. HEIDARI 2008.
Herbicides and their Application. Inc., Jahade
Daneshgahi, Mashhad. (In Persian).



o)'aoﬁ,aﬁAﬁ)\SulgUdLa‘;Shﬂ.eL;:Shﬂﬁhi:bwjﬁ:bblfwa;dula_ \YY



