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ABSTRACT

A field experiment was carried out to evaluate the efficiency of some herbicide treatments on maize (Zea mays,
single hybrid 10) weeds , yield and yield components for two successive seasons(2008-2009) at Elhager , Elbeheira
governorate, the treatments were acetochlor with different rate of applications (530, 650, 750 and 1000ml/feddan),
nicosulfuron (500ml/feddan), diuron (450 gm/feddan), foramsulfuron (750 ml/feddan), metribuzin (300 gm/feddan),
handweeding and unwecded check.

The results indicated that the dominant weed in both seasons was Setaria verficiliata and the best herbicide treatment
that achieved maxiuium reduction in total weeds was acetochlor {1 Litre/fed) as it pave 93.8 and 92.5% reduction afler 45
and 90 days , respectively during 2008; and 95.3 and 92.9% reduction afier 43 and 90 days respectively, during 2009,
followed by nicosulfuron (500ml/feddan) which gave reduction percentage 89.9 and 86.1% in 2008 and 90.2 and 87.3%
after 45 and 90 days respectively in 2009.

Also, it was noticed that acetochior (750ml/fed) gave good control for S. verticillata and Amaranthus cruenius while
Foramsulfuron(750 ml/feddan) was cxcellent in controlling narrow leal weeds.

Highest crop yield was observed in the case of acetochlor {1 Litre/fed) which gave 3.32 ton/fed during 2008 and 3.23
ton/fed during 2009 followed by nicosulfuron,

The least weed reduction as well as crop yield was observed in the case of acetochlor 550 and 650 ml/fed which was
almost similar to unweeded check.

Key words: maize, herbicides, chemical weed control, acetochlor, nicosulfuron, diuron, foramsulfuron,

metribuzgin.

INTRODUCTION

Maize is one of the most important food crops
in Egypt. Maintaining and increasing the production
of maize is essential to meet the nutritional
requirements, and to provide income for farmers
who sell their crop. Weeds are one of the major
constraints to production, reducing yields by up to
one third (or more in some areas).

It is well known that the weeds interfere with
crops causing serious impacts through either
competition (for light, water, nutrients and space)
and/or allelopathy.

Each area for maize growing is characterized
by the presence of certain weed species, the specific
weed encroachment being influenced by climatic
and soil conditions, and technologies used both in
fore crops and maize crop; each area needs specific
weed control strategies (Berca, 2004).

Weed control is important in maize production
and carried out by mechanicai and/or chemical
methods. Optimization of herbicide use can be
achieved at three steps: non-chemical preventive
methods to reduce the initial density of weeds,
assessment of the need for weed costrol after crop
establishment and finally the choice of herbicide
rates to be applied (Dogan et al, 2005.)

Cultivation plus herbicide application can be
beneficial in row crop production (Rosales-Robles et

al, 1999, Steckel and Defelice, 1995, Donald and
Johnso, 2003, Donald et al 2001), thus integrating
all control practice can be more effective (Swanton
and Morphy, 1996). Therefore the present study was
carried out to evaluate the efficiency of some
herbicide treatments on weeds, yield and vield
components of maize.

MATERIALS AND METHODS

A field experiment was carried out in Elhagger-
Beheira governorate to control either broad or
narrow leave weeds in maize (Zea mavs, single
hybrid 10} during two successive seasons (2008-
2009). The experimental desigh was randomized
complete block design with three replicates (the area
of each was 2im%). The herbicidal treatments as
well as application time and rate are presented in
Table (1). The herbicidal treatments in both seasons
were applied as a pre-emergence or post-emergence
according to the recommended time of application
using a CP3 knapsack sprayer with red fan type
nozzle. Handweeding as well as unweeded checks
were also included in both seasons.

All cultural practices like fertilization and
irrigation were applied as usual in maize plantation.
Evaluation of herbicidal etfficacy was carried out at
45 and 90 days after application by collecting all
weeds grown in lm® randomly, weeds were sorted
and weighted. Percentage of weed reduction of each
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weed species, broad leal weeds, grassy weeds and
total of all weeds were calculated. On the other
hand, the effect of tested herbicides on yield and
yield components were also calculated by measuring
cob weight {gm), length (cm), diameter (cm),
number of raws in each cob, 100 seed weight (gm)
and weight of seed/cob as well as total feddan yield
(ton).

Statistical analysis of data was carried out by
assistat software verion beta (Silva and Azevedo,
2009).

RESULTS AND DISCUSSION

The herbicidal efficiency of tested herbicides
were presented as percentages of reduction as well
as weed weight. The results in Tables (2, 3,4 and 5)
indicated that the dominant weed in both seasons
was Setariq verticillata (L.) Beauv with a percentage
of (38.4, 33.8%) after 45, 90 days respectively in the
first season ana (38.9 and 36.3%) after 45 and 90
days respectively in the second season followed by
Portulaca oleracea with a percemtage of (31.2,
30.4%) inthe first scason and (29.7, 30.6%) in the
second season then Amaranthus cruentus L. (17.2,
20,2%) in the first season and (19,19.1%) in the
second season and Dactyloctenium aegyptivm (L.)
P. Beauv with a percentage (132,15.6.%) and 124,
14%) in the first and second seasons, respectively.

1, Effect of herbicides on weeds:

a, Effect of tested herbicides on broad-leaf

weeds:

The experiment showed that the most effective
herbicides in the first season were acetochlor,
nicosulfuron, diuron and metribuzin with a

percentage of reduction (93.7, 93.2%), (90.6, 87%),
(94,3, 92%) and (95.5, 92) at 45 and 90 days,
respectively against total broad-leal weeds. These
treatments were followed by handweeding in
reduction effieciency with a percentage (76.7 and
70.5%) then Acetochlor 750 ml/fed (64.5 and 67.7)
and foramsulfuron (54.4 and 67.7% reduction),
respectively, which were not significant either after
45 or 90 days.

Acetochlor (750mi/feddan) showed good control
for Amaranthus cruentus L. in the first season with
a percentage of reduction 93.1 and 91.4% after 43
and 90 days , respectively, but it failed to give the
similar results on Portuiaca oleracea (Table 2}

In the second season, the same results were
obtained as acetochior, nicosulfuron, diuron and
metribuzin which gave the highest broad-leaf weeds
control with a reduction percentages 94.3, 92.7%;
90.8, 87%:; 89, 85.9 and (94.7, 93%) after 45 and 90
days respectively with no significant differences
between them. (Table 3)

The least significant reduction percentages in
both seasons were obtained in the case of minimum
application rates of acetochlor (550ml and 650
ml/fed) compared to the unweeded check. {Tables:
2,3)

b. Effect of tested herbicides on narrow-leaf

weeds:
The data in Tables (4, 3) indicated that acetochlor
(750m), (1000mi/fed.}, nicosulfuron and
foramsulfuron were best treatments for controlling
narrow leaf weeds in the first season after 45 days

with a percentages (90, 93.8, 89.2 and 98.4%)

Table 1: common, Trade, chemical rames, formuiation , rate and time of herbicidal treatments.

Treatment Common namme Tradename Chemical zame (Chemical Formulation Rate/fed Appiication

No. abstracts) time

1 Acetochlor Harness 2-chloro-N-{ethoxymethyl)}-A-(2- 84% EC 550 mt Pre- emergence

2 ethyl-6-methylphenyl} acetamide 650 ml

3 750 mi

4 1000 m!

5 Nicosulfuron Primero 2-1[11(4,6-dimethoxy-2- 75% DF 500 m| Pre-emergence
pyrimidinylyaminojcarbonyllaminols
ulfonyl}-N, N.dimethyl-3-
pyridinecarboxamide

6 Diuron Diuropest N-(3 A-dichlorophenyl)-¥ N- 80% WDG 450 gm Pre-emergence
dimethylurea

7 Foramsulfuron Equip 2-{[[[(4 6-dimethoxy-2-pyrimidinyl) 22.5% 0D 750 ml Post-emergence
aming] carbonyllaminolsulfonyl}-4-
{formylamino}-A,N-
dimethylbenzamide

8 Metribuzin Sencor 4-amine-6-(1,1-dimethylethyl)-3- 7% WG 300 gm Pre-emergence
(methylthio)-1,2 4-triazin-5(4H)-one

9 Handweeding

10 Unweeded check
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Table 2: Effect of herbicidal treatments on maize broad leaf weeds {fresh weight g/m2) during 2008.

Amaranthus cruentus L.

Portulaca oleracea

Total broad leaves

Treatment 45 days 90 days 45 days 90 days 45 days 90 days
weight weight weight weight weight weight
wo RS %R wRo o %R %R g3 %R
‘I:;"f'::hl"r 550 1767 480 4233 274 4567 259 6167 207 6333 338 10400 2838
f]f/"f';‘;“h"" 650 1367 598 2367 594 4367 292 5833 335 5733 401 8200 438
ﬁlﬁ?“‘“ U 533 031 500 914 3167 486 4233 517 3400 645 4733 676
Q‘l"‘fl}""“"" 1000 o, 98.0 267 954 533 614 733 916 600 937 1000 932
ed
Nicosulfuron 30.0 912 467 920  60.0 903 1433 837 900 906 1900 870
Diuron 317 90.7 733 874 233 962 433 951 55.0 943 1167 920
Foramsulfiron 833 755 0167 800 3533 427 3567 593 4367 544 4733 676
Metribuzin 300 gm 267 922 800 863 167 973 367 958 433 955 1167 920
Hand weeding 1167 657 1633 720 1067 827 2667 696 2233 767 4300 705
Unweeded check 3400 0.0 5833 00 6167 0.0 8767 00 957 00 14600 00
LSD gos 100.7 104.5
% infestation 17.2 202 312 304 48 4 50.6
% R = percentage of weed reduction
Table 3: Effect of herbicidal treatments on maize broad leaf weeds (fresh weight g/m2} during 2009.
Amaranthus cruentus L. Portulaca oleracea Total broad leaves
Treatment 45 days 90 days 45 days 90 days 45 days 90 days
weight weight weight weight weight weight
% R R %R % R %R %R
g/m2 g/m2 % gm2 g/m2 7 g/m2 ° g/m2 i
Acetochlor 1933 473 3167 331 4067 291 6333 163 6000 362 950.0 228
550 mi/fed
Acetochl
cetochior 1833  50.0 3333 29.6 3733 349 690.0 88 5567 403 10233 168
650 miffed
Acetochlor
33.3 909 667 859 3557 37.8 S66.7 251 390.0 585 6333 485
750 miffed
Acetochlor
) ) 3. 51 367  93. 7 . . ; ) .
1000 mi/fed 16.7 955 233 951 36 3.6 66 912 53.3 943 900 927
Nicosulfuron 30.0 91.8 60.0 87.3 S67 901 1000 86.8 86,7 90.8 160.0 &7.0
Diuron 40.0 89.1 66.7 859 633 890 1067 85% 103.3  89.0 1733 8509
Foramsulfuron 110.0 70.0 1367 711 1833 680 233.3 9.2 2933 688 370.0 69.9
Metribuzin 300gm  23.3 93.6 367 923 267 953 500 93.4 500 947 86.7  93.0
Hand weeding 176.7 518 2967 373 567 90.1 260.0 655 2333 752 5567 547
Unweeded check 3667 0.0 4733 00 S733 00 7567 0.0 9400 0.0 12300 0.0
LSD g5 95.4 115.3
% Infestation 19.0 19.1 29.7 306 48.7 49.7

% R = percentage of weed reduction
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Table 4: Effect of herbicidal treatments on maize narrow leaf weeds (fresh weight g/m2) during 2008.

Daciyloctenium aegyptium (L)

verticillata (L.) Beauv Setaria Total narrow leaves

P. Beauv
Treatment 45 days 90 days 45 days 90 days 45 days 90 days
weight weight weight weight weight weight
% R %R %R %R % % R
g/m?2 gm? g/m2 °T gmd T gme  gim2 7
ceto [#]
Acetochlor e 0 59.6 4600 527 1167 551 3733 170 4233 S84 8333 415
550 mi/fed
Acetochlor
246.7 675 380.0 610 933 841 3667 185 3400 6656 7467 475
650 mi/fed
Acetochlor
483 536 1067 89.000 53.3 795 130.0 711 1017 90.0 2367 834
750 mi/fed
Acetochlor
46,7 3.8 0. 18 16.7 6 36 ; 3 X 16.7 .
1000 miffed 6 9 80.0 9 93.6 367 919 63 93.8 116 91.8
Nicosulfuron 733 903 1133 884 367 859 967 785 1100 892 2100 852
Diuron 163.3 785 330.0 66.1 160.0 385 100.0 77.8 3233 682 4300 69.8
Foramsulfuron 233 982 367 962 3.3 98.7 133 970 167 984 50.0 965
tribuzi
Metribuzin 2100 723 2333 760 667 744 1233 726 2767 72.8 3567 749
300gm
Hand weeding 1867 754 163.3 83.2 767 705 2500 444 2633 741 4133 710
LJ:E”ZEE"E" 7583 0.0 973.3 0.0 2600 0.0 4500 0.0 10183 0.0 14233 040
LSD 0.05 142.8 100.7
% infestation 384 33.8 13.2 15.6 51.6 48.4

% R = percentage of weed reduction

Tabie 5: Effect of herbicidal treatments on maize narrow leaf weeds {fresh weight g/m2) during 2009.

Dactyloctenium aegyptium (L.}

Setaria verticillata (L.) Beauy Total narrew leaves

P. Beauy
Treatment 45 days 90 days 45 days 90 days 45 days 90 days
weight weight weight | weight | weight | weight

g2 ok G R IR R e BR iy %R %R
Acetochlat 100 se7 5133 430 1667 306 2333 327 4767 519 7467  40.1
550 ml/fed
Acstochlor 000 603 5167 426 1367 431 2800 192 3667 63.0 7967  36.
650 ml/fed
Acetochlor

. . . . . 4 . . 3 886 3433 .

ey 400 947 700 922 73 69 2733 212 1i33 886 3433 725
Acetochior .
ooy 183 976 S67 937 200 917 300 913 383 961 867 930
Nicosulfuron 567 924 900 900 467 806 633 817 1033 896 1533 877
Diuron 1600 787 2700 700 1600 333 3067 115 3200 677 5767 537
Foramsulfuron 83 989 333 963 67 972 133 962 150 985 467 963
Metribuzin —oc0 291 1267 859 533 778 2167 375 2100 788 3433 725
300 gm
Hand weeding 1833 756 3600 600 633 736 1567 548 2467 751 5167 586
i’;‘:ﬁeded 7500 0.0 9000 0.0 2400 0.0 3467 0.0 9900 00 12467 0.0
LSD 0.05 72.4 173.8
% Infestation 38.9 36.3 124 14.0 51.3 50.3

% R = percentage of weed reduction
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reduction, respectively with no  significant
difference among them, whereas the rest of all
treatments were not significantly different .

After 90 days foramsulfuron and acetochlor

(1000mi/fed.) gave the highest percentage of
reduction (96.5and 91.8%) followed by nicosulfuron
(85.2%) which did not differ significantly from
acetochlor (1000ml).
Acetochlor (750ml/fed.) gave percentage of
reduction 83.4% with no significant difference from
nicosulfuron however it gave 89% reduction in
Setaria verticillata (L.) Beauv which is the dominant
weed in both seasons.

After 45 days, in the second season there were
no significant difference between foramsulfuron and
acetochlor (1000ml/fed) as they gave 98.5, 96.1%
reduction, respectively followed by nicosulfuron
and acetochlor {750ml/fed).

The least p -centage of reduction in both
seasons for narrow-leaf weeds was in the case of
acetochlor with minimum concentrations (550 and
650ml/fed.) compared to the unweeded check.
(Table, 5)

Generally, in both seasons foramsuolfuron and
acetochlor (1000m)/fed) were the best in controlling
nartow—leaf weeds, also, acetochlor (750ml/Fed)
gave sufficient results as it succeeded to control
Setaria verticillatu (L.) Beawv (dominant weed),

These results agreed with (Mekki and leroux,
1994) as welt as (Kudsk and Srreibig, 2003) who

mentioned that when very sensitive weed species
dominate on the field so weed control can be
achieved by the reduced rates of herbicides which
serves to save the costs and reduce the possible risks
of chemical weed control, also this result agreed
with Dogan et al, 2005. Who showed that a weed
control strategy with reduced herbicide rates can be
realized by considering the sensitivities of different
common weed species of a particular field.
¢. Effect of tested herbicides on total weeds:

The data in Table (6) showed that after 45 days
in both seasons the highest control in total weeds
was obtained in the case of acetochlor (1litre ml/fed)
and nicosulfuron as they gave percentage of
reduction 93.8, 89.9%, respectively, in the first
season and 95.3, 90.2% in the second season. On the
other hand, after 90 days acetochlor (1litre/fed) was
still the herbicide with the best reduction percentage
in the first season and differ significantly than the
rest of treatments (92.5% reduction) followed by
nicosulfuron, foramsulfuron and metribuzin while
the Jeast reduction was found in the case of
acetochlor 550ml and 650ml/fed).

But in the second season acetochlor {1litrel/fed)
did not differ sighificantly than nicosulfuren in
percentage of reduction which were 92.9 and 87.3%,
respectively.

Generally in both seasons acetochlor at the rate
of (ilitre/fed) was proved to be the best herbicide in
controlling total weeds followed by nicosulfuron,

Table 6; Effect of herbicidal treatments on maize total weeds {fresh weight g/m2) during both seasons

(2008 and 2009).
first season {2008) second season (2009)

Treatment 45 days 90 days 45 days 90 days

g‘;’;izght % R ;23“ % R ‘g"’f,:iht %R ;;izght %R
Acetochlior 550 ml/fed 1036.7 46.5 1873.3 33.0 1076.7 442 1696.7 315
Acetochlor 650 ml/fed 9133 338 1566.7 457 9233 522 1820.0  26.5
Acetochlor 750 mi/fed 441.7 77.6 710.0 75.4 503.3 73.9 976.7 60.6
Acetochlor 1000 ml/ted 123.3 93.8 216.7 92.5 91.7 953 176.7 92.9
Nicosulfuron 200.0 39.9 400.0 86.1 190.0 90.2 3133 87.3
Diuron 3783 80.8 346.7 810 423.3 78.1 750.0 69.7
Foramsulfuron 453.3 77.0 5233 81.8 3083 84.0 416.7 83.2
Metribuzin 300 gm 320.0 838 4733 836 260.0 86.5 430.0 826
Hand weeding 486.7 75.4 843.3 70.8 480.0 75.1 1073.3 56.7
Unweeded check 1975.0 0.0 2883.3 0.0 19300 00 2476.7 0.0
LSD 0.05 185.4 133.5 120 213.7

% R = percentage of weed reduction
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2, Ef!'eettl of tested herbicides on yield
componen(s:

The data in Tables (7, 8) showed that highest
significant cob weight were obtained in the
treatment of acetochlor (1000ml/Fed), nicosulfuron,
foramsulfuron, and metribuzin in both seasons. The
length, diameter, number of raws in each cob was
not obviously different in all treatments. Concerning
with 100 seed weight and weight of seeds/cob,
acetochlor  (1000ml/fed), nicosulfuron  and
foramsulfuron were higher than the rest of
treatments however some other treatments were not
significantly  different from nicosulfuron or
foramsulfuron like metribuzin and acetochlor

(750mli/fed) .
In general, best treatments wete acectochlor
(1litre/Fed), nicosulfuron, foramsulfuron and

metribuzin in all parameters while, the least were in
the unweeded ~heck as well as acetochlor 550 and
650ml/fed.

3. Effect of tested herbicides on yield

The data in Tables (7, 8) indicated that the best
treatment which gave highest yield in the first
season was acetochlor llitrel/fed (3.32 ton/fed)
followed by micosulfuron and metribuzin 3,12 and
2.95 ton/fed with no significant difference between
them.

In the second season the highest yield was
obtained in the case of acetochlor (1litre/fed) and
nicosulfuron which did not differ significantly,
followed by diuron and foramsulfuron.
acetochlor (750ml/fed) and foramsulfuron showed
no significant difference in both seasons, this result
may refer to the percentage of reduction which was
sufficient with acetochlor (750ml/fed) on
Amaramthus  cruemtus L. and Setaria verticillata
(L) Beauv while foramsulfuron was efficient on
Setaria verticillara (L.) Beauv and Dactyloctenium
aegyptium (L.) P. Beauv.

Table 7: Effect of herbicidal treatments on maize yield and yield components during 2008,

Treatment Cob weight Length Diameter No. of 100 seed weight of yield
{gm) (cm) {cm) Taws weight (gm) seeds/cob(gm) ton/Feddan
Acetochlor 550 mi/fed  172.7 18.3 15.8 11.5 36.7 151.3 2.04
Acetochlor 650 ml/fed  167.6 168 14.8 11.0 354 157.3 2.02
Acetochlor 750 mlifed  190.9 17 15.5 11.0 382 182.0 2,72
Acetochlor 1000 ml/fed 235.5 18.2 14.8 11.0 43.9 216.8 3.32
Nicosuifuron 233.3 18.6 154 111 41.5 211.0 312
Diuron 184 17.2 16.3 11.2 369 186.4 2.89
Foramsulfuron 228.5 17.8 148 10.8 41.5 207.1 2.74
Metribuzin 300 gm 221.7 18.1 16.4 10.8 391 196.4 295
Hand weeding 198.8 16.8 4.5 11.0 37.6 177.2 2.62
Unweeded check 176.6 17.4 13.8 10.8 34.7 149.6 1.98
LSD 0.05 21.7 1.3 1.0 0.8 3.7 18.7 0.2
Table 8: Effect of herbicidal treatments on maize yield and yield components during 2009,
Treatment Cob weight Length Diameter No.of 100 seed weight of yield
(gm) (cm) (cm) raws weight (gm}  seeds/cob(gm) ton/feddan
Acetochlor 550 mi/fed 164.6 18.3 14.6 11.4 34.0 142.7 1.83
Acetochlor 650 mi/fed 159.5 16.3 13.8 11.6 328 148.4 1.95
Acetochlor 750 ml/fed 181.8 16.5 14.9 12.0 36.4 171.7 2.55
Acetochlor 1000 ml/fed  224.3 17.7 142 11.8 41.8 201 .4 3.23
Nicosulfuron 2222 18.0 15.0 12.0 39.5 196.3 3.05
Diuron 175.2 16.7 15.0 11.6 352 175.9 2.94
Foramsulfuron 2176 17.3 14.2 11.3 39.5 195.4 2.78
Metribuzin 300 gm 2111 17.6 14.2 11.7 373 185.3 2.88
Hand weeding 189.5 166 13.6 11.6 36.0 167.2 2.42
Unweeded check 168.2 16.9 13.2 11.5 331 140.5 1.78
.LSD 0.05 21.0 1.3 1.2 1.0 3.5 18.1 0.26
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The least yield in both seasons were found in
the case of unweeded check, acetochlor 550mil and
650ml/Fed. which were not significantly different.

These results agreed with Bunting et al, 2005,
Who mentioned that Sequential herbicide programs
of atrazine, S-metolachior, or isoxaflutole applied
preemergence (PRE) followed by a POST
application of foramsulfuron provided greater than
85% control of giant foxtail, fall panicum, common
cocklebur, velvetleaf, common waterhemp, and
redroot pigweed.

Also the results agreed with Lum, AF. et
al, 2005, who stated that 150 to 200 g/ha of
nicosulfuron applied 1 or 2 weeks after planting is
effective for cogon grass control without adverse
effect on corn yield.

Norsarti et al. 2007, as well as Auskalniene and
Auskahis, 2006, indicated that all plots that received
nicosulfuron with different concentrations had
significantly higher maize grain yield than the
unweeded control.
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