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ABSTRACT

Field experiments were conducted to evaluate the efficiency of some
herbicides for controlling weeds and their effectiveness on yield and yield
components in maize plant. The mixture of atrazine + pendimethalin and
metribuzin alone were used as pre-emergence herbicides, while bentazone
and fluroxypyr used as post-emergence herbicides. Predominant weed
species in the field were mainly annual grassy weeds, Digitaria sanguinalis,
Eleusine indica and Dinebra retroflexa, (87.61 %), while the broadleaf
weeds, Amaranthus cruentus and Portulaca oleracea, represented only
(12.39 %). The mixture of atrazine and pendimethalin seemed to be the
most effective herbicide since it controls more than 98% of the total weeds,
while metribuzin gave approximately, 67 % control in the two seasons.
Fluroxypyr was found to be the most effective in the reduction of broadleaf
weeds than bentazone. All applied herbicides caused highly significant
increase of maize yield and enhanced plant characters and yield components
such as plant height, leaf area index (LAI), ear length, ear diameter, ear
weight, kernels weight / ear and weight of 1000 kernels.

Keywords: Herbicides, broad leaf weeds, narrow leaf weed, maize, yield,
yield components.

INTRODUCTION

Maize is the major summer cereal crop grown in Egypt. It is very
important plant to use as feed and food. The total cultivation area of both
summer and Nili crop is approximately 2 million feddan, the average yield
and the total maize production of summer maize are 3.402 ton / feddan and
5.676 million tons, respectively (Anonymous, 2002).

Weeds can cause tremendous crop losses depending on the
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competitiveness of the crop, composition of the weed flora, and level of
weed infestation (Akobundu ef al., 2000 and Chikoye and Ekeleme, 2003). In
West Africa, for example, maize yield losses ranging from 50 to 90 % have
been attributed to weed competition (Remison, 1979; Akobundu, 1987 and
Darkwa et al., 2001).

Manual weeding is difficult due to inadequate availability of labour and
lack of workable field conditions at critical stage of weed - crop
competition, besides the hand labor began to be expensive, so the recent
herbicides are cheaper and more efficient (El-Deeb et al., 1986). Weeds that
are allowed to grow to adult stages demand more time and labour for
effective control. Untimely weeding causes significant crop losses (Chikoye
et al.,2004).

Atrazine has been recommended for the control of weeds in grain maize
besides, pendimethalin (Pandey et al., 2000). These herbicides gave good
control of annual grasses and broadleaf weeds (Akinyemiju, 1988). Saini
(2000) reported that atrazine application significantly increased maize yield
and yield components. Metribuzin was effective against broadleaf and
annual grassy weeds (Bloomberg, 1994 and Fausey and Renner, 2001).
Bentazone gave high level of broadleaved weed control in maize fields
(Bloomberg, 1994). In addition, Yehia et al., (1992) found that fluroxypyr
gave effective for controlling broadleaf weeds.

The objective of this research was to evaluate the efficacy of a mixture
of atrazine and pendimethalin, compared with metribuzin, bentazone and
fluroxypyr as well as hand weeding treatments.

MATERIALS AND METHODS

1. Study area: Field research was conducted at El-Behera Governorate,
(Research Experimental Station of Faculty of Agriculture-Damanhour,
Alex. Univ. at El-Bostan district), in 2002 and 2003 seasons. The
predominant weeds at the experimental site were Digitaria sanguinalis,
Eleusine indica, Dinebra retroflexa, Amaranthus cruentus and Portulaca
oleracea. The soil was loamy sand with a pH of 8.23 and the composition of
its texture was 10 % clay, 5.76 % silt, 10 % fine sand and 74.24 % coarse
sand as reported by El-Sanhory (2004).

2. Field experiments: Maize (c.v. Single Hybrid 10 "Giza") was planted on
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29™ May 2002 and 1% June 2003. The experimental design was a
randomized complete block design with four replicates (21 m” for each
replicate). Common, trade and chemical names of the tested herbicides, their
formulae and rates of application are listed in Table (1).

Table (1): Trade, common, chemical names, formulation and rate of
application of the tested herbicides.

Tr. Common

Trade name Chemical name Formula Rate/F
No. name

1 Gesaprim atrazine 6-chloro-N-ethyl-N- WG90% 600 gm
isopropyl-1,3,5-triazine-
2,4-diamine.

EC 50% 1L

2 Stomp pendimethalin ~ N-(1-ethylpropyl)-2,6-
dinitro-3,4-xylidine.

3 Sencor metribuzin 4-amino-6-tert-butyl-4,5- WP 70% 250 gm
dihydro-3-methylthio-
1,2, 4-triazin-5-one.

4 Basagran bentazone 3-isopropyl-1H-2,1,3- SL 48% 500 ml
benzothiadiazin-4(3H)-
one 2,2-dioxide.

5 Starane fluroxypyr 4-amino-3,5-dichloro-6-  EC 20 200 ml

fluoro-2-
pyridyloxyacetic acid.

Two application techniques were made in the two seasons, (a) pre-
applied (after sowing and before irrigation), the herbicides used were a
mixture of atrazine + pendimethalin and metribuzin and (b) post-applied
(2-5 leaf stage of maize), and the herbicides used were bentazone and
fluroxypyr. All herbicidal treatments were applied using a CP3 knapsack
sprayer, with the red type nozzle. Hand weeding (twice) and un-weeded
checks were also included in the two seasons. All the cultural practices e.g.
fertilization, insecticide treatment and irrigation were applied as usually in
maize plantation.

3. Data collection and analysis: Evaluation of herbicides efficiency was

carried out 45 days, after planting by collecting all the weeds which grown
in 1 m” at random by throwing a wooden quadrangle for each plot. The

383



Sabra, F. S. et al.

weeds were sorted out, and weighed. Percentage of control of each weed
species was calculated.

The effect of the tested herbicides on growth parameters, yield and yield
components were recorded, such as plant height, leaf area index, ear length,
ear diameter, ear weight, kernels weight/ ear and weight of 1000 kernels.

Statistical analysis of the obtained data was done using Cohort Software
Inc. (1986).

RESULTS AND DISCUSSION

Effectiveness of herbicides on weeds:

1. Effectiveness of herbicides on broad leaf weeds: The herbicidal
efficiency of the tested herbicides was presented as percentages of reduction
in each weed species as well as weed weight (Wt.) of the total weeds, and
the percentages of reduction of fresh weight of weed (% R), are shown in
Table (2). Major weed flora found in the experimental field was common
purslane (Portulaca oleracea L.) among broad leaf weeds, which
contributed as 96.98 % during 2002 and 96.76 % during 2003 to total annual

Table (2): Effectiveness of broad leaves herbicides on broad leaf weeds in
maize field during two seasons 2002 (1*) and 2003 (2", shown as % R
(Reduction percent)

Annual broad leaf weeds

Amaranthus cruentus Portulaca oleracea Total
Treatments
2002 2003 2002 2003 2002 2003
wt.*  %R** wt. %R wt. %R wt. %R wt. %R wt. %R
Bentazone 0 100 0 100 11026 71.8 113.46 7426 11026 72.65 11346 75.09
Fluroxypyr 0 100 0 100 6.41 98.36 1436 96.74 6.41 98.41 1436  96.85
Haqd 0 100 0 100  90.13 7695 87.31 80.19 90.13 77.65 87.31 80.83
weeding
Control 12.18 0 14.74 0 391.03 0 440.77 0 403.21 0 455.51 0
%I 3.02 3.24 96.98 96.76 100 100
B.LSDu™ - - - - 34.26 20.95

* Weed weight gm/m”

** Percent of weed reduction calculated from weight weed/gm in m* compared with control
*** B.L.S.D o0 means Baysian least significant difference at 0.01 level of probability

%I = percent of infestation
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broad leaf weeds. The most effective herbicide in both seasons was
fluroxypyr, since the percentages of reduction of the total weeds were
98.41 % during 2002 and 96.85 % during 2003. This compound belong to
pyridinecarboxylic acid herbicides group which acting like the natural
auxins, indole acetic acid, while bentazone gave 72.65 % and 75.09 %
reduction in total broad leaf weeds, in 2002 and 2003 maize seasons,
respectively. This effect may be due to the inhibition of photosynthesis at
photosystem II. The obtained results are similar to those reported by several
investigators (Yehia et al., 1992; Bloomberg, 1994 and Roushdy, 1997).
Roushdy (1997) showed that fluroxypyr treatment decreased the content of
growth promoters (auxins, gibberellins and cytokinins), increased growth
inhibitors and considerably reduced the total amount of photosynthetic
pigments by 18.3 % for treated weeds as compared with the untreated weeds
(control).

2. Effectiveness of herbicides treatments against all types of weeds: The
data recorded in Table (3), indicated that the total broad leaf weeds
represented 11.82 and 12.96 %, while grassy weeds accounted 88.18 and
87.04 % for 2002 and 2003 maize seasons, respectively. The predominant
grassy weed was gaertn goosegrass (Eleusine indica L.), which represented
56.37 and 56.01 %, followed by (vahl) panz (Dinebra retroflexa) 30.38 and
29.57 % for 2002 and 2003 maize seasons, respectively. The most effective
herbicide against all type of weeds (broad leaves and grassy weeds) in the
two seasons was the mixture of atrazine and pendimethalin, the average
weight of weeds were 47.44 and 51.28 gm / m?, respectively, compared with
un-weeded check (3411.28 and 3513.84 gm / m’ respectively). The
reduction percentages were 98.61 and 98.54 % for 2002 and 2003 maize
seasons, respectively. This result agrees with the finding of many authors
such as Pandey (1989); El-Bially (1995); Anil et al. (1996) and Marnotte
and Tehia (1996).

On the other hand, metribuzin was more toxic to broad leaf weeds than
to narrow leaves, since the reduction percentages (% R) of narrow leaf
weeds due to this compound were 43.8 and 44.3%, in the two maize
seasons, respectively (Table 3).

3. Effect of herbicides treatments on maize plant characters, yield and
yield components: The effect of herbicides treatments on maize plant
characters, yield and yield components in both seasons were recorded in
Tables 4 and 5.

385



Sabra, F. S. et al.

TS'$6=mZ ‘F9LI =1 1) =205 T

01 198 8667 6195 i e el €0 w
001 »0'L8 1567 109§ Wl 972l ¥521 wo nl %
001 8188 SE0E 1598 1dl 1 9r'1) A »l
0 9TE 0  TEOE 0  LLe0l 0 ssvel O 0§ 0 96 0 651 0 OFel W
0 BEISE 0 €80E 6 I6E0) O 8961 O BIIS 0 ISSSF 0 LLOW 0 WLl u fonuon
0 _CUYE O 1BOOE 0 £960) 0 UE6l O TLBY O ITEOK 0 EOISE O BITT o
1656 191¥1 9C86 6825 001 0 85i6 <Tiiy 6vE8  ILS VOSL  ZL88 Is8L  <CL%8 001 0  w
$6S6  HFTVT  TEE  fISS 00l 0 L6 WE SL WO ¥R I€I8 6108 IELB  00F 0 ng  Bupeompuey
1356 LLOYL TEBS 4905 001 0 €946 _ISSv 868  €I'S  SOLL  EI06 S69L EID6 001 0 1
€L vell £8€9  1L601 OO 0  sO%b 8301 €78 998 8vi6  9TSE 1816 9TSE 001 0 W
1§29 LWL RE9  8SOIT 001 8 CF THOT STI8 W6 SSI6 6SE %16 6SE 001 0 a7 wznquma
80L9 LIl ZRE9  SBIOI 001 0 gty SO0 ITYR 9L IVI6  T9FE SUI6  T9FE 001 0 1
886 OL6r 8§86 v59¢ 001 0 286 w9t 001 0 169 I8¢ €696 1821 001 0 W
86 STIS  8LB6  BILE 001 0 186 BILE 001 O 899 Il 96  IPI 001 0 . 5%
1986 P¥iy 1986 6SE 001 0 €8 65E_ 001 0 ki46 ySUL S0L6 Ul 000 0 .l .
Wh W W% M W% W % W ¥ W W% M W% M W% m
pxapfostad SHOUnSLTy DRIDIN0 At
spaom — BagniT orpa wismag pLIORRYY i L L SHymnIowy Jstyeas )
T2 Jo fEI0
SPasA Jeat moxreu fenmuy 5pIoM J83] PEOUq [Ty

200C woseas Suunp pioy SZIeur Uy spaom Asseld pue Jes| peoIq U0 SIUIUNBAN [EPIIGIAY JO SSIUAANIPT :(€) AqeL

- "(w) 98wrar nayy pue (,7) £00T PUE (1)

386



J. Pest Cont. & Environ. Sci. 14 (2): 381 - 390 (2006).

In regard to corn plant height, leaf area index, ear length, ear diameter,
ear weight, kernels weight/ ear and weight of 1000 kernels, the data
revealed that all of the tested herbicides significantly enhanced these
parameters, when compared with un-weeded treatment.

Table (4): Effect of herbicidal treatments on maize plant characters and
yield components during two seasons 2002 (1*') and 2003 (2"%)

Plant height (cm) Leaf area index (cm)?> Ear length (cm)  Ear diameter (cm)

Treatment
lst znd lst znd lsl znd lst an

Atrazine +
Pendimethalin 90.9 92.6 923 796.5 25.4 233 53 4.8
Metribuzin 85.4 83.8 537.4 478.6 229 20.3 4.7 4.6
Bentazone 78.5 78 450.3 377.9 21.7 20.2 4.3 43
Fluroxypyr 82.1 82.1 4943 409.2 21.6 21.3 43 4.5
Hand weeding 89.9 89.5 815.6 697.2 23 21.7 5 4.8
Control 30.8 30.5 329.3 256.9 17.1 15.5 3.6 35

B.L.S.D o1 2.08 2.71 34.66 46.17 1.14 1.65 0.321 0.243

These enhancements may be due to the absence of weeds competition
with corn plants, leading to the increase in corn yields. This result confirms
the earlier studies (El-Deeb et al., 1986; Panwar et al., 1995; Soliman, 1995;
Akobundu et al., 2000 and Chikoye and Ekeleme, 2003). The mixture of
atrazine and pendimethalin was the best in enhancing the previous
characters followed by hand weeding.

Concerning the effect of herbicides treatments on the yield, percent of
increase in corn yield, all the tested treatments significantly increased the
yield of maize, which was confirmed by the percent of increase in corn
yield. The most effective treatment in this respect was the mixture of
atrazine and pendimethalin which gave 5.08 and 4.958 ton / feddan,
respectively, and increase of corn yield with 137.1 and 145.2 %,
respectively, when compared with the control 2.143 and 2.022 ton/feddan,
respectively. In the same manner, metribuzin was one of the most effective
compounds, which gave 4.276 and 4.103 ton / feddan, respectively, but less
than that of hand weeding. This observation may be due to % R of Eleusine
indica by metribuzin was 43.8 and 44.3 %, respectively.
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The mixture of atrazine and pendimethalin was the most effective
treatment to control broad and grassy leaf weeds, and significantly increased
in plant characters, yield, and yield components. On the other hand,
fluroxypyr was the most effective herbicide to control broad leaf weeds
grown in maize fields and also caused significant increase in plant
characters, yield, and yield components.

Table (5): Effect of herbicidal treatments on maize yield and yield
components during two seasons 2002 (1st) and 2003 (2nd)

Ear weight (gm) . Kernels Weight of 1000 Yield (ton/feddan)
Treatment weight/ear (gm) kernels (gm)
lst 2nd lst an lst an lst znd
Atrazine + 3108 3029 2465 2371 399 3694 508 4958
Pendimethalin
Metribuzin 266.5 252.9 208.3 201.1 344.8 335 4.276 4.103
Bentazone 195.8 185.7 160.5 148.6 269.5 252.5 3.155 2.998
Fluroxypyr 196 186.5 157.3 148.4 271 260.5 3.165 3.036
Hand weeding 293.8 2853 232.3 223 372 349.8 4.865 4.62
Control 132.3 125.8 103.5 96.8 199.3 180.3 2.143 2.022
B.L.S.D o.01 11.46 7.59 11.52 7.4 18.56 17.16 0.135 0.144
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