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Abstract: A major factor limiting yield and quality of maize (Zea mays L.) is the spread of weeds in maize fields.
Thus, two field experiments were conductedat sides Agricultural Research Station, Agricultural Research Centre
(A.R.C.), during 2013 and 2014 to study the efficiency of four pre-emergence herbicidesat different
rates:Acetochlor 84% EC (Harness) at 840, 1260 and 1680 g a.i. fed. (feddan= 4200 m ), Sulcotrione 15% SL1 2

(Prestige) at 150, 225 and 300 g a.i. fed. , Metribuzin 70% WG (Marrin El-Nasser) at 210, 315 and 420 ga.i. fed.1 1

and Pendimethalin 45.5%CS (Stomp Extra) 682.5, 1023.8 and 1365g a.i. fed.  as well as hand hoeing (twice) and1

unweeded control on yield, yield components and quality characters of maize. Also, study the residual effect
of the four herbicides and their doses on the following winter crops wheat and broad bean. The data revealed
that the herbicides used at different rates gave better and wide weed control spectrum of total annual weeds
than hand-hoeing and the unweeded control. Dry weight of total annual weeds was generally correlated with
herbicide rates, whereas metribuzin at the highest rate (420 ga.i. fed ) gave (85.7, 82.2%) controlling effect,1

while at the lowest rate of pindemithalin (682.5 g a.i. fed ) gave (57.0, 51.8%) controlling effect, respectively1

at first survey in both seasons. The yields in all herbicides treatments were significantly greater than the
untreated  control  and  there  were  no  adverse  effects  on  grain  yield   and   its   quality   (Carbohydrate%
and  protein%),  whereas  metribuzin  at  420 ga.i. fed  gave the highest grain yield (29.3, 28.4 ardab fed )1 1

(ardab = 140 kg), while pendimethalin at rate 682.5 g a.i. fed gave the lowest grain yield (18.8, 19.4 ardab fed ).1 1

Regarding the impact of the herbicides used on the following winter crops, results revealed no significant
differences innumber of plants per square meter for both wheat and broad bean compared with plots after maize
that were devoted to hand-hoeing or to the unweeded control. Therefore, it could be concluded that maize plots
that were treated with Acetochlor, Sulcotrione, Metribuzin and Pendimethalin could be sown with wheat or
broad bean after harvesting treated maize plants without any harmful effect.

Key word: Maize  Zea mays L.  Pre-emergence herbicides  Weed control  Residual effect

INTRODUCTION and yield through acquisition of required resources

Maize (Zea mays L.) is one of the most important constraint on crop production if not controlled [3-5].
cereal  crops  in  Egypt,  whereas  it  is  a  multipurpose Thus, Massinga et al. [6] founded maize yield was
crop   (e.g.   used   as   human   food,   animals  and reduced up to 91 percent by compaction with 8 palmer
poultry   feed,   also   it   produces   row   materials  for amaranth (Amaranthus palmeri L.) plants m  of row,
starch  industry  and  also  used  in  the  preparation of whereas maize grain yield was only reduced 13 to 14
other products. The total cultivated area of maize in 2012 percent by 10 giant foxtail (Setaria faberiL.) plants m
was about 2,16 million feddans(=0.907 million hectares) [7].
[1]. To minimize the weed losses, several methods are

Weeds are among serious constraints that limit maize available such as mechanical, cultural, biological and
production. The competition between weeds and maize is chemical control methods. Exhausted by cultural methods,
induced reducing the quality and quantity of maize yield farmers are moving towards other alternative methods of
over 30%[2].In addition, weeds interfere with crop growth weed control [8, 2].

including light, water, nutrients and are potentially a major
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In this respect, chemical weed control may be Metribuzin (Marrin El-Nasser 70% WG) 4-amino-6-
considered as the best option. Chemical control method (1,1-dimethylethyl)-3-(methylthio)-1,2,4-triazin-5(4H)-
is quick, more effective, time and labour saving method one, applied as pre-emergence at the rates 210, 315
than others[9]. In additional, Hausman, et al. [10] and 420g a.i./fed..
indicated that when use acetochlor provided the greatest Pendimethalin (Stomp Extra 45.5% SC) N-(1-
reduction of waterhemp (Amaranthus tuberculatus) ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine,
about 80%, as well as the greatest reduction in waterhemp applied as pre-emergence at the rates 682.5, 1023.8
by metribuzin about (92%).Mueller and Stecke l[11] and 1365g a.i./fed.
showed that acetochlor at 1,740 g ai ha  provided Twice hand hoeing: at 30 and 45 days after sowing1

broadleaf signalgrass (Brachiaria platyphylla) control  of (DAS).
> 75%. El-Deek et al. [12] showed that Metribuzin in Unweeded control.
maize was effective against annual grassy and broad-
leaved weeds during growing season and he applied pre- The randomized complete block design with four
emergence Metribuzin provided the greatest control of replications was used. Plot area was 21 m  (7.0 m length
wild buckwheat (Polygonum convolvulus L) 87%. Wilson and 3.0 m width). The commercial maize cultivar “single
and Sbatella [13] showed that pendimethalin can be cross128“ was used in both seasons at the rate of 15
utilized PRE to provide acceptable weed control and crop Kg/fed. Maize grains were hand sown in hills at 25 cm
selectivity. Khan et al. [14] and Fazal et al.[15] reported distance and ridges of 70 cm apart. Grains were sown on
that Pendimethalin at pre-emergence decreased weed first week of June in both seasons. All herbicides
population and increased grain yield over weedy control. treatments were sprayed as pre-emergence. A knapsack
Thus, khan et al. [16] and Mekky et al. [17] reported good sprayer equipped with one nozzle boom was used and the
weed control and increased crop yield with herbicides in water volume was 200 L/fed.
maize. The normal cultural practices for growing maize were

In general, the evaluation of herbicide used in maize applied as recommended for the region (i.e. irrigation, pest
should depend not only on its efficiency in controlling the and diseases control, Before planting, 150 kg calcium
weeds, but also include its effects on growth plants and superphosphate  (15.5% P O )   per  fed was applied
maize grain yield and its residual effects on the during seed bed preparation. Potassium sulfate (50 kg
succeeding winter crops. fed , 48% K O) was applied at 21 days after planting.

In view of these facts the present study was Nitrogen fertilizer in the form of Urea (46% N) was added
designed to evaluate the efficiency of  four  herbicides at the rate of 120 kg N fed  was divided into two equal
namely, Acetochlor, Sulcotrione, Metribuzin and doses prior to the first and second irrigations. The soil
Pendimethalin at three different rates on  the  associated texture of the experiments was heavy clay in both
weeds, yield, yield components and quality characters of seasons. During the growing seasons, the following data
maize. Also,study the residual effects of the four were recorded:
herbicides and their impact on two succeeding winter
crops (wheat and broad bean). Effect of Herbicides on Weeds

MATERIALS AND METHODS meter chosen at random from each plot at 45 and 75 days

Two field experiments were conducted during 2013 the dry weight of annual broad-leaved, grassy and total
and 2014 seasons, at sides Agricultural Research Station, annual weeds (g/m ) per one square meter was recorded.
Agricultural Research Centre (A.R.C.).Each field
experiment included the following treatments: Yield, Yield Components and Quality Characters: At

Acetochlor (Harness 84% CS) 2-chloro-N- harvest, samples of ten plants were randomly taken from
(ethoxymethyl)-N-(2-ethyl-6-methylphenyl ) central area of each plot to study weight of grains per ear
acetamide, applied as pre-emergence at the rates 840, (g) and weight of 100 grains (g) beside weight of grains of
1260 and 1680g a.i./fed.. central 4 m  (2 x 2) of each plot (the weight were corrected
Sulcotrione (Prestige 15% SC) 2-[2-chloro-4- to 15.5% moisture) and converted to ardab per feddan to
(methylsulfonyl)benzoyl]-1,3-cyclohexanedione, determine:Grain yields per feddan (4200 m ). Percentage of
applied as pre-emergence at the rates 150, 225 and total carbohydrate and crude protein percentage were
300g a.i./fed. chemically determined according to A.O.A.C. [19].
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Weed Survey: Weeds were hand pulled from one square

from sowing and identified according to Tackholm [18],
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The Residual Effect of Maize Herbicides on the Following RESULTS AND DISCUSSION
Winter Crops: The experiment was extended to find out
the effect of any left over residues of herbicides used in Effect of Weed Control Treatments
maize on winter crops as follows: Weed Survey: During both growing seasons of maize in

After harvesting maize plants in 2013-14 and 2014-15 the experimental site the major weeds flora identification
seasons, each plot of the maize experiment was divided and classification included Portulaca oleracea, L.,
into 2 sub plots. It was cultivated randomly with wheat Amaranthus cruentus, L., Sida alba, L., Xanthium
(Triticum aestivum) or broad bean (Vicia faba); so that strumarium, L and Euphorbia geniculata, L. as broad-leaf
each maize plot would include the two crops in the next weeds, while Brachiaria repans, L. and Echinochloa
season. colonum, L. as grasses.

Wheat seeds cv. “BeniSuef 5” were sown in dibbling
with a space of 25 cm between the rows at the rate of 50 Weed Growth: Results revealed that the dry weight of
kg per feddan. Broad bean seeds cv. “Giza 843” were total annual weeds (both grass and broad-leaf weeds) in
sown on ridges 70 cm apart at one side. Seeds were hand- the first survey (45 days after planting) was significantly
drilled in hills 25 cm apart;it was planted at the rate of 30 affected by all the weed control treatments (hand-hoeing
kg per feddan. The two crops were planted on third week and different rates of herbicides), as compared with
of November in both seasons. unweeded control during both seasons as shown in

The following traits were studied on the winter crops: (Table 1).
at 30 days after planting (DAP), establishment of plants,
in both crops i.e.: the number of tillers per square meter in Broad-Leaved Weeds (g/m ): The results show that in
wheat or the number of plants per square meter in broad both 2013 and 2014 seasons, increasing rates of
bean.It should be emphasized, however, that weeds were acetochlor at 1680  g  a.i.  feddan   was  the  best
not controlled in the two winter crops either by herbicide  in  this  respect,   whereas   it  decreased the
mechanical or by chemicals methods. total dry weight of broad leaved weeds by 89.4% as

Statistical Analysis: The analysis of variance for and hand hoeing treatments in 2013 season. Also,
obtained data was done according to procedures outlined acetochlor at highest rate was more effective than the
by Snedecor and Cochran [20]. Treatment means were other two rates. The respective values in 2014 season
compared by Duncan's Multiple Range Test was used for were 89.7%.
comparisons between means [21]. The differences Results recorded in table 1 show also that the highest
between means followed by the same alphabetical letters rates of acetochlor and metribuzin treatments significantly
were not statistically significant. All statically analyses decreased the dry weight of annual broad leaved weeds
were performed using analysis of variance technique by as compared with hand-hoeing treatment in both 2013 and
means of MSTATC” computer software package. 2014 seasons.

2

1

compared with   those  of   Sulcotrione,  Pendimethalin

Table 1: Mean dry weight of total annual weeds, (g/m²), at first survey in 2013 and 2014 seasons, for different treatments.

Broad-leaved weeds Grassy weeds Total annual weeds
------------------------------------------------ -------------------------------------------- --------------------------------------------------------
2013 Season 2014 Season 2013 season 2014 season 2013 season 2014 season

Rate ------------------------ --------------------- ------------------- ------------------- ------------------- ------------------------
Treatments a.i. g/fed Mean % Mean % Mean % Mean % Mean % Mean %

Acetochlor 84% EC(Harness) 840 cm 242.3 de 72.2 328.3 f 83.1 173.2 b 54.1 141.1 b 47.7 415.5 bcde 66.7 268.3 defg 73.73

Acetochlor 1260 cm 167.4 ef 80.8 300.9 fg 85.8 138.9 c 63.2 117.3 c 56.5 306.3 def 75.5 223.9 fg 78.13

Acetochlor 1680 cm 92.8 g 89.4 197.8 h 89.7 120.2 d 68.1 110.0 cd 59.2 213.0 ef 82.9 187.1 h 81.73

Sulcotrione 15% SL (Prestige) 150 cm 352.3 bcd 59.6 449.3 e 66.4 140.5 c 62.8 101.8 cde 62.3 492.7 bc 60.5 354.4 cd 65.33

Sulcotrione 225 cm 301.2 cde 65.4 382.0 ef 69.4 120.7 d 68.0 89.2 ef 66.9 421.9 bcd 66.2 319.4 cde 68.73

Sulcotrione 300 cm 233.0 de 73.3 332.1 f 71.8 92.6 e 75.4 77.0 f 71.4 325.6 de 73.9 289.0 de 71.73

Metribuzin 70% WG (Marin El-Nasser) 210 g 308.3 cde 64.6 366.0 ef 75.7 124.4 d 67.0 92.1 def 65.8 432.6 bcd 65.3 274.7 def 73.1
Metribuzin 315 g 238.2 de 72.7 300.6 fg 85.0 94.1 e 75.1 84.8 ef 68.6 332.3 de 73.4 197.7 g 80.6
Metribuzin 420 g 126.1 efg 85.5 230.0 gh 86.5 52.1 g 86.2 80.4 ef 70.2 178.2 f 85.7 182.0 h 82.2
Pendimethalin 45.5% CS (Stomp Extra) 682.5 cm 474.7 b 45.5 869.5 b 40.1 61.8 f 83.6 41.6 g 84.6 536.5 b 57.0 492.0 b 51.83

Pendimethalin 1023.8 cm 380.0 bc 56.4 732.0 c 55.7 36.1 h 90.4 33.6 gh 87.6 416.1 bcde 66.7 366.6 c 64.13

Pendimethalin 1365 cm 330.9 cd 62.0 640.5 d 61.0 15.6 i 95.9 25.9 h 90.4 346.5 cde 72.2 319.2 cde 68.83

Hand hoeing Twice 223.1 def 74.4 309.7 fg 79.0 98.4 e 73.9 77.2 f 71.4 321.4 de 74.3 235.2 efg 77.0
Unweeded (control) -------------- 871.2 a 0.0 1202.9 a 0.0 377.3 a 0.00 269.7 a 0.00 1248.5 a 0.0 1021.5 a 0.0

* Means followed by the same letters are not statistically different at 5% level.
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Table 2: Mean dry weight of total annual weeds, (g/m²), at second survey in 2013 and 2014 seasons, for different treatments
Broad-leaved weeds Grassy weeds Total annual weeds
-------------------------------------------- ------------------------------------------- ----------------------------------------------
2013  Season 2014 Season 2013 season 2014 season 2013 season 2014 season

Rate ------------------- -------------------- -------------------- -------------------- -------------------- ----------------------
Treatments a.i. g/fed Mean % Mean % Mean % Mean % Mean % Mean %
Acetochlor 84% EC (Harness) 840 cm 328.3 f 72.7 317.3 ef 75.9 245.9 b 50.1 324.1 b 40.3 574.2 ef 66.1 641.4 cde 65.53

Acetochlor 1260 cm 300.9 fg 75.0 196.5 fg 85.1 183.0 d 62.9 265.0 cd 51.2 483.9 fghi 71.5 461.6 efg 75.23

Acetochlor 1680 cm 197.8 h 83.6 101.2 h 92.3 170.0 e 65.5 237.9 de 56.2 367.8 jk 78.3 339.1 gh 81.83

Sulcotrione 15% SL (Prestige) 150 cm 449.3 e 62.7 404.6 d 69.2 197.5 c 60.0 298.1 bc 45.1 646.8 de 61.9 702.8 cd 62.23

Sulcotrione 225 cm 382.0 ef 68.2 353.0 de 73.2 168.5 f 65.8 220.0 def 59.5 550.5 fg 67.5 573.0 de 69.23

Sulcotrione 300 cm 332.1 f 72.4 289.8 ef 78.0 128.9 e 73.9 171.0 fg 68.5 461.0 ghi 72.8 460.8 efg 75.23

Metribuzin 70% WG
(Marin El-Nasser) 210 g 366.0 ef 69.6 342.4 def 74.0 163.2 e 66.9 212.6 def 60.8 529.2 fgh 68.8 555.0 def 70.1
Metribuzin 315 g 300.6 fg 75.0 271.6 efg 79.4 123.5 f 74.9 181.3 efg 66.6 424.1 ij 75.0 452.9 fg 75.6
Metribuzin 420 g 230.0 gh 80.9 166.8 gh 87.3 86.3 g 82.5 136.4 gh 74.9 316.3 k 81.4 303.2 h 83.7
Pendimethalin 45.5% CS
(Stomp Extra) 682.5 cm 869.5 b 27.7 862.3 b 34.5 94.6 g 80.8 106.8 hi 80.3 964.1 b 43.2 969.1 b 47.93

Pendimethalin 1023.8 cm 732.0 c 39.1 740.1 bc 43.7 49.6 h 89.9 66.9 ij 87.7 781.6 c 53.9 807.0 c 56.63

Pendimethalin 1365 cm 640.5 d 46.8 596.8 c 54.6 31.5 i 93.6 35.8 j 93.4 672.0 d 60.4 632.6 cde 66.03

Hand hoeing Twice 309.7 fg 74.3 350.9 de 73.3 131.9 f 73.2 128.0 ghi 76.4 441.6 hij 74.0 478.9 efg 74.2
Unweeded (control) -------------- 1202.9 a 0.0 1315.6 a 0.0 493.1 a 0.00 542.9 a 0.00 1696.0 a 0.0 1858.5 a 0.0
* Means followed by the same letters are not statistically different at 5% level.

On the contrary, hand-hoeing treatment gave good Similar trend of results was observed during the
control of dry weight of annual broad leaved weeds than second survey (75 days after sowing) in both seasons as
herbicide treatments sulcotrione and pendimethalin in shown in (Table 2).
both seasons. The variation in reduction of the dry weight of total

Grassy Weeds (g/m ): It also clear from our results that all have been due to differences in the mode of action and2

herbicide treatments significantly reduced the dry weight inhibition effect on growth and development of weeds.
of total annual grasses as compared with those of Similar finding were reported by Ahmed, et al. [9] and
unweeded treatment. Pendimethalin at 1365 g a.i. feddan Adigun [22] who found that there had been significant1

was the best herbicide in controlling this weed followed differences in the dry weight of weeds at different weed
by metribuzin at different rates, whereas Pendimethalin at control treatments.
such rate was most effective for control of annual grasses Also, differences in weed control efficiency among
and some small-seeded broadleaves, being. 95.9% and herbicidal treatments may be due to  the  spectrum of
90.4%, in 2013 and 2104 seasons, respectively. weed  control,   whereas   metribuzin   and  acetochlor

Total Annual Weeds (g/m ): In general, increasing the weeds, while pendimethalin and  sulcotrione  were2

herbicide rates caused significant differences on dry effective  in  controlling a few grass and broad-leaf
weight of total annual weeds as compared with the lowest weeds, which resulted in significant different weed
rate of the same herbicide. control. These results are in close agreement with the

Among different herbicide rates, the highest weed results obtained by Varga et al. [8] who concluded that,
control efficiency was recorded by  metribuzinat  420 there were significant differences among different
ga.i.feddan  (85.7 and 82.2%, respectively) in both herbicides regarding weed control efficiency.1

seasons, compared to all other herbicides at different rates
and hand-hoeing. Maize Yield and Yield Components:

Acetochlor at 1680 g a.i.feddan  came in the second Grain Weight /Ear (g): All the tested of herbicides at1

rank regarding efficacy in weed control, whereas gave different rates increased grain weight per  ear as
(82.9 and 81.7%,respectively) in both seasons. compared with the control in 2013 and 2014 seasons.

Pendimethalin and sulcotrione at higher rates were However, Metribuzin at 420 g a.i. feddan , acetochlor at
more effective on weed control than both of the lower 1680 g a.i. feddan  gave a higher grain weight per ear in
rates and hand-hoeing. 2013 season, while in 2014 season Metribuzin at 420 g a.i.

annual weeds among various herbicidal treatments might

gave effective control of many grass and broad-leaf

1

1
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Table 3: Mean yield and yield component of maize as affected by different treatments, in 2013 and 2014 seasons.
Grain weight/ ear (g) Weight of 100 grains (gm) Grain yield (ardab/ fed.)

Rate ----------------------------------- ------------------------------------ -------------------------------------
Treatments a.i. g/fed 2013 season 2014 season 2013 season 2014 season 2013 season 2014 season
Acetochlor 84% EC (Harness) 840 cm 150.7 c 143.6 cd 32.48 abcd 35.77 ab 22.5 e 23.6 de3

Acetochlor 1260 cm 162.2 bc 164.6 abcd 34.45 ab 35.78 ab 25.4 c 25.8 cd3

Acetochlor 1680 cm 171.7 ab 180.0 ab 34.76 ab 36.14 a 28.8 ab 28.2 a3

Sulcotrione 15% SL (Prestige) 150 cm 134.9 e 132.5 ef 30.97 cdef 31.95 cde 21.4 f 21.6 f3

Sulcotrione 225 cm 140.4 de 138.1 e 31.09 bcdef 33.63 bcd 22.7 e 23.4 e3

Sulcotrione 300 cm 143.6 d 144.3 cd 32.89 abcd 34.48 abcd 25.4 c 25.4 cd3

Metribuzin 70% WG (Marin El-Nasser) 210 g 160.2 bcd 158.7 bcd 33.13 abc 32.03 bcde 24.0 d 26.6 bc
Metribuzin 315 g 164.2 b 167.0 abc 34.28 ab 35.10 abc 28.4 ab 27.1 ab
Metribuzin 420 g 179.1 a 185.6 a 35.44 a 36.25 a 29.3 a 28.4 a
Pendimethalin 45.5% CS (Stomp Extra) 682.5 cm 118.5 g 116.8 h 31.08 bcdef 30.82 cdef 18.8 g 19.4 g3

Pendimethalin 1023.8 cm 125.0 f 128.0 g 31.35 bcde 33.73 bcd 22.1 ef 22.8 ef3

Pendimethalin 1365 cm 132.1 ef 140.0 cde 32.39 abcd 34.46 abcd 25.2 c 24.1 d3

Hand hoeing Twice 160.1 bcd 162.7 abcd 35.18 a 36.14 a 26.5 b 26.4 bc
Unweeded (control) -------------- 98.5 h 100.0 f 28.72 g 29.33 fg 11.9 h 10.2 h
* Means followed by the same letters are not statistically different at 5% level.

feddan , acetochlor at 1680 g a.i. feddan  and Uncontrolling weeds caused a significant reduction1 1

Metribuzin at 315 g a.i. feddan caused a significant1

increase in grain weight per as compared with the control.

Weight of 100 Grains (g): Data presented in (Table 3)
indicated that all weed control treatments under the study
significantly increased weight of 100 grains of maize as
compared with the control in both season. The maximum
weight of 100 grains in the two experiments was obtained
by the application of Metribuzin at 420 g a.i. feddan-1,
acetochlor at 1680 g a.i. feddan-1 and Hand-hoeing at
twice, which increased this character insignificantly as
compared with the control.

Grain Yield per Feddan: It can be seen from the data
given in (Table 3), that maize grain yield was significantly
affected by all the weed control treatments.

Metribuzin at 420g a.i. feddan , acetochlor at 1680 g1

a.i. feddan and Metribuzin at 315 g a.i. feddan1 1

produced a higher grain yield (29.3, 28.8 and 28.4 ardab
feddan ) in 2013 season, while in 2014 season gave(28.4,1

28.2 and 27.1 ardab feddan ), respectively.1

Lower yield (18.8 and 19.4ardab feddan )in both1

seasons respectively, was obtained by pendimethalin at
682.5 g a.i. feddan ,as compared to other weed control1

treatments.
Similarly, the efficiency of chemicals and others weed

control practices increasing grain yield and suppressing
weed growth, that it had been demonstrated by Khan and
Haq [23]. They also concluded that the increasing in maize
grain yield was directly correlated with increase in yield
components and decrease in density and dry biomass of
weeds.

in grain yield, compared to metribuzin at 420 g a.i.
feddan , Dalley et al. [24] and Abouziena et al. [25]1

found 90 and 66% reduction in maize grain yield due to
weed infestation.

Reduced grain yield due to weeds may be attributed
to several factors, e.g., competition between maize and
weeds for water, light, space,nutrients and allelopathic
effect of weeds [26]. 

Chemical Composition of Maize Grains: Data presented
in (Table 4) showed that controlling maize weeds
significantly increased the concentrations of
carbohydrate percentage and protein percentage in maize
grains in comparison to unweeded control. Metribuzin at
rate 420 g a.i. feddan  and acetoclor at rate 1680 g a.i.1

feddan ,exceeded the rest of other weeded practices for1

enhancing carbohydrate and protein percentages. The
lowest values of carbohydrate and protein percentages in
maize grains were recorded in unweeded treatments.
These results may be due to the less competition for
nutrients, water and light through limiting weeds
infestation via high rates of herbicide treatments due to
increasing uptake of different nutrients.

Hussein [27] reported that, controlling weeds in maize
field could save 75, 11 and 54 kg/ha of N, P and K and 90,
1029 and 99 g/ha of Zn, Fe and Mn, respectively. Similar
results were obtained by Sinhaet al. [28], Ahmed et al. [9]
and El-Metwallyet al. [29].

The Residual Effect of Corn Herbicides on the Following
Winter Crops
Establishment of Winter Crops Plants: Applying
herbicidal  treatments (Acetochlor at 840, 1260 and 1680 g
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Table 4: Effect of herbicide treatments on meanCarbohydrate% and Protein%of maize, in 2013 and 2014 seasons
Carbohydrate (%) Protein (%)
-------------------------------------------- ---------------------------------------------

Treatments Rate a.i. g/fed 2013 season 2014 Season 2013 season 2014 season
Acetochlor 84% EC (Harness) 840 cm 75.61 cd 77.5 cd 7.9 bc 6.9 e3

Acetochlor 1260 cm 83.98 ab 84.8 b 7.6 c 7.4 bcd3

Acetochlor 1680 cm 84.39 ab 86.5 ab 9.5 ab 9.0 ab3

Sulcotrione 15% SL (Prestige) 150 cm 73.23 d 71.2 f 6.9 de 6.8 ef3

Sulcotrione 225 cm 77.62 c 72.7 e 7.5 c 6.8 ef3

Sulcotrione 300 cm 81.62 b 83.4 bc 8.2 b 8.0 ab3

Metribuzin 70% WG (Marin El-Nasser) 210 g 75.9 cd 76.11 d 7.5 c 7.3 cd
Metribuzin 315 g 83.09 ab 85.2 b 7.8 bc 7.6 b
Metribuzin 420 g 87.27 a 88.4 a 10.1 a 9.5 a
Pendimethalin 45.5% CS (Stomp Extra) 682.5 cm 80.17 bc 75.3 de 7.5 c 7.2 cde3

Pendimethalin 1023.8 cm 80.52 bc 76.7 d 7.5 c 7.3 cd3

Pendimethalin 1365 cm 81.12 b 81.9 c 7.9 bc 7.5 bc3

Hand hoeing Twice 82.55 ab 83.8 bc 8.3 b 7.5 bc
Unweeded (control) -------------- 71.7 e 72.42 e 6.8 e 6.6 g
* Means followed by the same letters are not statistically different at 5% level.

Table 5: Residual effects of herbicides applied to corn on number of (plants-tillers) / m of following winter crops at 30 DAP, in 2013 and 2014 seasons.2

Wheat Broad bean
-------------------------------------------- ---------------------------------------------
Number of tillers/m Number of plants/m2 2

-------------------------------------------- ---------------------------------------------
Treatments Rate a.i. g/fed 2013 season 2014 season 2013 season 2014 season
Acetochlor 84% EC (Harness) 840 cm 428.6 a 417.0 a 10.06 a 9.70 a3

Acetochlor 1260 cm 446.4 a 434.9 a 10.27 a 9.90 a3

Acetochlor 1680 cm 480.2 a 468.7 a 10.66 a 10.30 a3

Sulcotrione 15% SL (Prestige) 150 cm 428.6 a 417.1 a 9.11 a 8.70 a3

Sulcotrione 225 cm 428.6 a 420.0 a 10.01 a 9.60 a3

Sulcotrione 300 cm 435.7 a 424.2 a 10.18 a 9.78 a3

Metribuzin 70% WG (Marin El-Nasser) 210 g 428.6 a 432.0 a 10.00 a 9.60 a
Metribuzin 315 g 460.7 a 449.2 a 10.38 a 9.98 a
Metribuzin 420 g 482.1 a 470.6 a 10.80 a 10.40 a
Pendimethalin 45.5% CS (Stomp Extra) 682.5 cm 432.1 a 420.6 a 9.47 a 9.07 a3

Pendimethalin 1023.8 cm 429.1 a 417.6 a 9.93 a 9.53 a3

Pendimethalin 1365 cm 439.3 a 427.8 a 10.00 a 9.60 a3

Hand hoeing Twice 457.1 a 445.6 a 10.45 a 10.05 a
Unweeded (control) -------------- 385.0 b 373.5 b 8.48 b 8.08 b
* Means followed by the same letters are not statistically different at 5% level.

a.i. fed. , Sulcotrione at 150, 225 and 300 g a.i. fed. , and  those  occupied  by  the  chemical treatments were1 1

Metribuzin at 210, 315 and 420 g a.i. fed.  and not great enough to reach the level of significant. Dunmall1

Pendimethalin 682.5, 1023.8 and 1365 g a.i. fed.  and et al. [30] and Khan and Saghir [31] found that the crop1

Hand-hoeing) to maize fields did not affect on the number vigor and yield of wheat, were equivalent to or greater
of plants per square meter of the following winter crops than the unweeded control, indicating that there was no
(i.e. wheat and broad bean), compared to the plots that crop injury. Also, McMullen et al. [32] found that wheat
were devoted to hand-hoeing or those left without and broad bean as following winter crops were safe and
control. showed tolerance to higher rates of metribuzin and

With respect to the number of both (tillers in wheat pendimethalin when they were applied to maize field.
and plants in broad bean) per square meter at 30 days Regarding the impact of the herbicides used on the
after sowing in both seasons, (Table 5) Show that in 2014 following winter crops, results revealed that these
season the results indicated no significant differences herbicides  have   short-residual  effects  at  different
between chemical treatments themselves. Also, in 2015 rates, therefore, their efficiency was only in weeds
season the differences between plots that were control associated  with  the main crop (i.e., maize). Consequently,
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no significant differences were found on number of plants 12. El-Deek, M.S., Sh.  A.  Shaban,  R.  El-Masry  and
per square meter for both wheat and broad bean the four
herbicides at any dose compared with plots after maize
that were devoted to hand-hoeing or to the unweeded
control.
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