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ABSTRACT

Two field experiments were conducted in Itay El-Basoud, Beherah
Governorate, to evaluate the cffect of three pre-emergence and one post-
emergence herbicides beside hand hoeing on annual weeds in maize fields during
the summer seasons of 2004 and 2005. The results indicated that the most annual
broad-lcaved weeds in this study were Corchorus olitorius L.), Portulaca
oleracea L.}, and Xanthium brasilicum Vellozo|, while only one narrow-leaved
weeds was recorded (Echinochloa colonum L.). These weeds varied in density
(average number of weeds m™* and biomass (average fresh weight of weed g.m™]
between years. The results indicated that all the tested heribicides significantly
decreased weed biomass of annual weeds when applied as pre or post-emergence
treatments. Hand hoeing treatment gave satisfactory effect but it is the lowest
compared with the herbicidal treatments. The results also clearly indicated that
the herbicidal treatments increased car length, weight of car (cob) and grain yicld
compared with the hand hoeing and unweeded control. The Gesaprim and Starane
herbicides were the most effective followed by Harness. Falcon and Ariont, while
hand hoeing was the least effective. Generally, the herbicides showed different
degrees of selectivity. Chemical weed controf of maize weeds by atrazine
(Gesaprim) as pre-emergence and fluroxypyr (Staranc) as post-emergence
herbicides, respectively plays an important role in improving the growth of maize
plants and the maize production as a result of its activity on annual weeds in
maize fields.

INTRODUCTION

Maize (Zea mays L.} 1s one of the most important Egyptian summer
crops. It is considered the third most important cereal crops in the world and
Egypt after wheat and rice (Attalla. 2002) . Maize is used mainly for animal feed,
but it is also important as a staple food to a large portion of population
particularly in Africa. Asia and some Central and South American countries
(Anonymous, 1973)

Maize is the most sensitive to weed competiion during early growth
periods. The growth of maize plants in the first 3 10 4 weeks is rather slow and it is
during this period that weeds establisi rapidly and become competitive (Rao. 1983)
The maximum weed competition in maize occurred during the period of 2 1o 6 weeks
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after sowing (Sandhu and Gill, 1973), 3 10 6 weeks afler sowing (Shad ef af., 1993),
from 4 leaf to 12 leaf stage (Bibard, 2000), between V, and V; phenalogical stages of
growth (Kozlowski, 2002), 15 to 45 days after sowing (Kumar and Sundari, 2003).
These weeds caused severe damage on maize plants and yield. Iremiren et al. (2001)
demonstrated that nutrient content of weeds was greater in the unweeded than weeded
maize plots after fertilizer application. Hellwig et al. (2002) found that grassy weeds
interference beyond 15 cm height reduced maize yield and N content in maize
biomass at maize harvest. Weeds utilized a significant higher amount of nutrient (N,
P, K) than maize plants espectally at an earlier stage of the vegetation period of maize
{Lehoczky and Reisinger, 2003). Competition by weeds and maize plants for water,
mineral nutrients and sunlight and space may severly affected grain yield. Sutton ef af.
(2002} reported that crop losses from weed competition; build up of weed seed in the
soil,

: Chemical weed control then become an option to obtain higher corn yield
and possibly better profit by eliminating crop-weed competition (Barkaszi, 2004).
Also, herbicides which prevent weed establishment at least during the first 6-weck
period are very useful in maize fields (Rao, 1983). According to the literature data,
weed control efficacy of soil residual berbicides at reduced rates, chiefly atrazine
(Helalia, 1993; and Perry et al. 2004), chloracetamide (Altukhova and Kostyuk,
2004), and their mixtures (Hashish, Rinsa, 1997), Taylor- Lovell and Wax, 2001 and
Adigun and Lagoke, 2003) has been researched for more than 20 years in maive,

The .cﬁ'iciency of post-emergence herbicide fluroxypyr on weeds in
maize fields was reported by Snel et al. (1987), Roushdy (1997), E}-Metwally ef
al. (2001) and Rapparini and Romagnoli (2004).

Therefore, in this work, we tested the influence of three pre-emergence
herbicides and one post-emergence herbicide beside hand hoeing for controlling
the weeds in maize field.

MATERIALS AND METHODS

Two field experiments were carried out in laly El-Baroud, Beherah
Governorate, to evaluate the efficiency of three pre-emergence and one post-
emergence herbicides beside hand hoeing in controlling annual weeds in maize
(Zea mays L.), during the two successive summer growing seasons of 2004 and
2005. Maize grains (Single Cross Hybrid 10 cv.) were supplied by Central
Administration of Seeds, ARC, Ministry of Agriculture and Land Reclamation, in
both seasons. Grains were planted after Egyptian clover; berescem (7rifolium
alexandarinumy) in both seasons at sceding rate of 12 kg per feddan. The grains
were sown in 28 May and I June in both seasons, respectively by hand drilled in
hill 25 cm distance at 2 grains per hill and at depth of 4-5 ¢m in ridge 70 cm a
part at one side. Other agricultural practices of growing maize plants were done
as usual. Weed treatments comprised three pre-emergence and one post-
emergence herbicides (Table 1) beside hand hoeing and weedy control The pre-
emergence herbicides were applied after sowing and before irrigation. while post-
emergence herbicide was applied at 30 days after sowing (30 DAS).



Table (1): Characteristics of the used herbicides in maize fields,

| Trade name,

‘_ Common
| concentration and

) . name
formulation

Chemical name according to
IUPAC

Application
method

Source of |
herbicide |
sample

Ariont 72% FW

{2~chloro-N-ethoxymethyl-6"-ethylaceto-O-
toluidide) + (6-chloro-N -ethyl-N*-
isopropyl-1,3,5-triazine-2,4-diamine).

Pre-cmergence

Agroseed |

Gesaprim 90% WG

6-~chloro-N*-cthyl-N"-isopropyl-1,3-5-
triazine-2,4-diamine.

Pre-cmergence

| Falcon 80% WP

as Gesaptim

Pre-emergence

| Harmess 84%E.C.

2-chloro-N-ethoxymethyl-6'-¢thylaceto-O-
toluidide.

Pre-emergence

: Starane 20% E.C.

* According to the recommendation of Ministry of Agriculture and Land Reciamation

4-amino-3 5-dichloro-6-fluoro-2-
pyridyloxyacetic acid.

Post-emergence

- JO 108407 [PIDYIIW B [EITMIYD JO uouonmAg

1681 ™
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All weed treatments were distributed in a randomized complete block
design (RCBD) w1th four replicates per treatment. The size of each replicate
{plot) were 175 m® (10 m in long and 17.5 m in wide). The herb1c1de treatments
were sprayed by knapsack sprayer (CP3) using 200L. feddan™'. In each plot, the
area of two m’ was randomly selected and observed, and growing annual weeds
in these areas were gathered, sorted out, identified (Zaki, 2000) and weighed.
Weed samples were taken 60 DAS with quadrant measuring 1 x | m square.
Hand hoeing were applied twice at 21 and 35 DAS (before the first and the
second irrigation, respectively). The unweeded check was performed without
herbicides and hand hoeing. In this treatment, the following parameters were
assessed.
1-Weed density = average number of each weed m™>.

average number of one weed
2- Percent of weed density = x 100
average number of total weeds.
3- Weed biomass = average fresh weight of each weed |gm ™).
‘ average fresh weight of one weed
4- Percent of weed biomass = x 100
average fresh weight of total weeds.

The efficiency of weed control lreatments were reoorded as follow:

5- Weed biomass in each treatment [gm].
6- Weed control efficiency (% reduction in fresh weight)

=C—Tx10()
C

Where:
C = weed biomass in the unweeded control.
T = weed biomass in the treatment.

Also, at harvest in 15 and 19 September in both seasons, respectively.
the ear length and weight were recorded. Finally, maize cobs were left to dry in
the ficld for 4 days, then, the maize grain yicld, and the percent of increase of
maize grain yield were calculated by the following formula,

T-C
% increase = T ¢ % 100

Where:
- T = maize grain yield in treatment.
C = maize grain yield in unweeded control.

All the data were statistically analyzed by ANOVA-test and Duncan's
(1955) Muitiple Range Test was applied for comparison of means at p. = 005 and
0.01.

RESULTS AND DISCUSSION

A, Weed type.

Three Broad-leaved weeds (Corchorus olitorious L., Portulaca oleracea L.
and Xanthium brasilicum vellozo) and one narrow leaved weeds (Echinochloa
colonum L.) annual weeds were prevailed in both seasons and identified as shown in
Table (2.



Evaluation Of Chemical & Mechanical Control Of ...... 1893

Table (2): Common annual weeds

revailed in maize fields during stud

Weed Vernacular Scientific
type aame English name Family name
Xanthium Compositae
Shobeat Cocklebur brasilicum | (Asteraceac)
vellozo.
Broad- Common Portulaca P
leaved Reglah purslane or oleracea L.
pigweed
) Jew's mallow Corchorus -
Melokheiah or naita jute olitorius L. Til
Echinochloa Gramineae
~ colonum . ]

B- Weed density: )
The weed density and weed biomass of each weed were recorded at 60
DAS in the unweeded check during the both seasons (Table 3).

For broad leaved weeds, the results indicated that common purslane and
Jew's mallow were the most frequent in 2004 and 2005 seasons, respectively, and the
number of each was 5m %, Common pursiane weeds, however, was followed by Jew's
mallow (4m™) and cocklebur (3 m™), while Jow's mallow weed was followed by
common purslane (4 m%) and cocklebur (2 m™). Therefore, the total number of
broad-leaved weeds m * in 2004 and 2005 seasons were 12 and 11, respectively. -

Jungle rice weed was found only as narrow-leaved weed in both seasons.
The number of this weed m ™~ was 9 and 6 in both scasons, respectively. Therefore the
total number of weeds in both seasons were 21 and 17 plant m™ respectively. This
indicated that number of each weed type and total weeds varied between years and
between each weed type. These findings are in harmony with Skora-Neto (2001) who
demonstrated that weed density in maize fields during successive years varied
depending on climatic and cultural conditions. Similar trend for our findings was also
reported by Chavez Carbaja! and Guevara Fefer (2003).

C- Weed biomass :

The weed biomass (average fresh weight of weeds [g m™}) and % of
weed biomass were recorded. From the data in Table (3), common purslane was
found to be the highest weed biomass in both seasons followed by Jew's mallow
and Cocklebur. Also, only Jungle rice was the narrow-leaved weed in both
seasons. The total biomass of broad, narrow and total weeds in first seasons were
111.75, 150.00 and 261.75 g. m but in second season were 102.25, 61.00 and
163.25 g m™?, respectively. These results are in agreement with those reported by
Helalia (1993), and Chavez Carbajal and Guevara Fefer (2003).
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Table (3): Some characteristics of the :dellnﬁed annual weeds in maize fields.
Semn 2004
Weed density * Weed biomass*
“from | % from | Fresh | % from
ench total | weight total
type weeds g/m weeds

14.28 | 19.69

2381 1 49.15

19.05 | 4291

57.14 | 111.75

Narrow- | Jemgle Rice | 09. 00 | 42.86 | 150.00

leaved Total . . 42.86 | 150.00

Total weeds ] . 100.00 | 261.75
Season 2005

11.76 | 26.50

2353 ] 3925

Broad-leaved

29.41 | 36.50

Total . . 64.70 | 102.25

Narrow-
leaved Jungle Rice X . 35.30 | 61.00 -

Total . . 3530 | 61.00

| Total weeds 0 .00 | 163.25
* Thc weed density and weed blomass were recorded at 60 days aﬂer sowmg

Weed control treatments

1- Effect on weed biomass

. The results in Tables (4 and 5) showed the effect of weed control
treatments on weed biomass at 60 DAS in 2004 and 2005 seasons, respectively.
For 2004 season, the results in Table (4) showed that all herbicidal treatments,
except Falcon and Harness, significantly showed higher effect on weed biomass
than hand hoeing in the case of broad leaved weeds (at 5% without unweeded),
but at 5% with unweeded, no significant effect was observed between herbicidal
treatments (except Gesaprim and Starane) and hand hoeing. The minimum weed
biomass was observed in Gesaprim treatment (Zero) followed by Starane,
Harness. hand hoeing, Falcon and Ariont. Gesaprim also was the most effective
on grassy weeds followed by Harness, Falcon, Ariont. and hand hoeing. All
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herbicidal treatments were significantly more effective than hand hoeing in
controlling grassy weeds. For total weeds, Gesaprim was the most effective
compared with other treatments. Also, all herbicidal treatments particularly
Gesaprim were significantly better than hand hoeing in reducing the weed
biomass of total weeds. In the second season, the results in Table (5) showed that
Gesaprim and Starane wcre the most effective in reducing weed biomass of
broad-leaved weeds, followed by Harness, Falcon, hand hoeing and Ariont. For
grassy weeds, Gesaprim was the most effective followed by Falcon. Harness,
Ariont and hand hocing. At 5% with unweeded check, there was no significant
differences were observed between all treatment but at 5% without unweeded
check only Gesaprim and Falcon were significantly more effective than hand
hoeing. Also, all treatments were significantly more effective than unweeded
control in both seasons. Moreover, all herbicidal treatments especiatly Gesaprim
were significantly better than hand hocing and unweeded. No significant
differences was observed between Hamess, Falcon and Ariont efficiency. The
maximum weed control efficiency (WCE) of broad-leaved weeds was mostly
observed with plots treated with Gesaprim in two seasons followed by Starane,
Harness, Faicon, and Ariont. Similar trend was generally also observed on grassy
and total weeds. These findings are in harmony with those obtained by Hashish,
Rinsa (1997) who reported that all herbicidal treatments and hand hoeing
significantly decreased the fresh weight of total weeds compared with unweeded
control.

The effect of atrazine (Gesapirm) on weeds in maize field was reported
by several authers such as Helalia, (1993) and Amanullah Salarzal (2001). They
congcluded that atrazine was the most effective in reducing annual weeds in maize
fields {(comparing with butylate, cyanazine and metolachlor) when applied as pre-
emergence herbicide.

Acetochlor herbicide (Harness) was also found to be active against
maize weeds (Nechaev and Vardanyan, 2001, Rapparini and Romagnoli, 2004
and Nikotova and Bacva, 2004).

Atrazine and its mixtures with metolachior and alachlor have significant
differ activities against P.oleracae and G.gynamdra while they have moderate
effects against £ .colonum (Hashish, Rinsa, 1997). Also, Taylor- Lavell and Wax
(2001) mentioned that the premix of atrazine + S-metolachlor is commonly used
to control awide range of weeds in maize, but is weak on velvet leaf and several
other broad-leaved weeds.

Fluroxypyr (Starane) was also applied as post-emergence at 180 g.ha™
and gave excellent control of dicotyledonous weed in cercal crops (Snel ef af,
1987). Similar trend of results was also reporied by Schlotter and Schuster (1992)
and El-Metwally et al. (2001).



1896 Annals Of Agric. Sc., Moshtohor, Vol. 44(4), 2006

Table (4): Effect of chemical and mechanical weed contrel treatments on
weed biomass at 60 DAS in maize fields (season 2004) .

"~ Mean fresh weight of annual weeds (g/ m-2)

Broad-leaved

A* B C D

2175b(2173b

Gesaprim %%
| WG

Falcon 80% WP

Harness 84% EC

Starane 20% E.C.

Hand hocing

Unweeded check

Pre-em

Pre-em 03.25c

Pre-em. 11.75¢

Hamess 84% EC Pre-em. 10.25¢

Starane 20°% E.C. Post-em. T N.T.

. 21 and 35
Hand hoeing DAS 31.25b

| Unweeded check - 150.00a

Total wee

Ariont 7T2% FW Pre-em 33.50bc | 33.50be

Gesaprim 90%
. - Sd 25d
WG : 03.25d | 03.2

Falcon 80% WP . 30.50¢ |30.50bc

Hamess 84% EC ' 22.00c {22.00cd
Starane 20% E.C. T T | NT | NT.

| Hand hoeing 1 46.00b | 46.00b

261 75126175 | _

| Unweeded check
* A = p. at 5% of treatments without untreated control.
B = p. at 1% of treatments without vntreated control.
C = p. at 5% of weatments including untreated control.
D =p. al 1% of treatments including untreated contro}.
** N.T. = Not tested. **¥ . WCE % = Weed Control Efficiency
Values foliowed by the same litter(s) within the columns are not significantly
different at [p= 0.05 and (2 01}, Duncan's Multiple Range test.
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Table (5): Effect of chemical and mechanical weed control treatments on
weed biomass at 60 DAS in maize fields (season 2005

Al WCE./.-HR
21.74b[21.74b
03.75d | 03.75¢
16.25bc| 16.25b
12.52¢ [12.52bc
03.73d | 03.73¢

19.75bc 19.75b

102.25a) 102.25a
Narrow-leaved
11.14a | 1}.14b | 11.14b
02.00b } 02.00b | 02.00b
08.00a | 08.00b { N8.00b
10.73a | 10.73b | 10.73b
Post-em. NT. N.T. N.T.
21 and 35 '
DAS
- 61.00a
Total wee
29.25b
|Gesaprim 90% WG . . 05.75¢
Falcon 80% WP . . 24 25b
23.24b
NT.

-

13.50b

33756

B = p. at 1% of treatments without untreated control,

C = p. at 5% of treatments including untreated control.

D = p. at 1% of treatments including unireated control.

** N.T. = Not tested. *+x . WCE % = Weed Controt Efficiency %
Values followed by the same litter(s) within the columns are not significantly
different at {p= 0.05 and 0.0/, Duncan’s Multiple Range test.
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2- Effect of weed control treatments on yield.

The results in Table (6) showed the effect of the tested treatments on ear
length {(cm) during the two seasons. Generally, all weed control treatments
increased ear length compared to unweeded treatments. Also, all herbicidal
treatments, except Ariont, significantly increased ear length than hand hoeing.
Gesaprim, Starane and Falcon significantly increased car length compared with
other trcatments, followed by Harness, Ariont and hand hoeing. Gesaprim,
Starane and Falcon, increased ear length (cob) by 19.91, 19.70 and 18.83% in the
firgt season and by 22.97, 22.35 and 21.56% in the second season, respectively.
The data listed in Table (7) showed the effect of weed control treatments on ¢ar
(cob) weight (g) during the two secasons. General speaking. Gesaprim, Starane
followed by Harness were the most effective treatments in this respect through
both scasons. These compounds increased cob weight comparing with other
treatments and unweeded control. For example, Starane increased cob weight by
30.33% and 27.09% in both seasons, respectively, while the corresponding rates
for hand hoeing were 5.48% and 4.89%. The results in Table (8) showed that all
chemical weed control treatments increased maize grain yield than hand hoeing
and unweeded check, but this increase was not significant at p. = 0.05 and 0.0/ in
the first season. In the second season, all chemical weed control treatments
increased maize grain yield significantly than unweeded control. Also, these
treatments particulary Starane, Gesaprim and Hamess were significantly more
effective than hand hoeing in increasing grain yield. For example, Starane
increased grain yield by 21.08% and 21.94%, Ariont gave 11.97 and 14.33%.
while, hand hoeing gave only 6.67 and 5.86% in both seasons, respectively. From
these data, hand hocing proved ineffective for the satisfactory control of weeds
(compared to herbicidal treatments) due to reoccurrence of weeds after each
irrigation and these weeds were competitive with maize plants and reduced grain
yield. Also, these results indicated that herbicidal treatments significantly reduced
weed biomass and weed density, thereby increased plants growth characters, then
increased grain yield. The superiority of herbicidal treatments might be mainly
- duc to higher effect on annual weeds, which helped in minimizing the
competition between weeds and maize plants, leading to higher grain yield (Saad
El-Din, Samia, 2004). Starane was more effective than pre-mergence herbicides
in increasing grain yield. This may be due to herbicide degradation and
consequently, favored greater and to late season weeds emergence and weed
- cover growth despite pre-herbicide treatments (Donald ef af., 2004). The
efficiency of the tested herbicides in increasing grain vield was reporied with
atrazine by Helalia (1993), Amanuallah Salarzal (2001) and Khajani et al. (2003),
for acetochlor treatments by Altukhova and Kostyuk (2004), for their mixture by
Adigun and Lagoke (2003) and for Starane treatment by Schlotter and Schuster
(1992) and El-Metwally ef al. (2001). On the other hand, Kozlowski (2002) found
that maize yield was reduced 87% when the crop was kept weedy throughout the
growth cycle compared with the weed-free crop. Also, Adigun and Lagoke
(2003) reported that unrestricted weed growth throughout the crop life cycle
resulted in a 37-68% reduction in maize grain vieid. '
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Table (6): Effect of chemical and mechanical weed control treatments on ear

2341a

23.10a

21.67ab

2335a

19.86b

Season 2005

20.55ab

23.99a

23.56ab

21.73ab

23.81ab

1967

]
B= al 1% of treatments without untreated control,
C = p. at 5% of treatments including untreated control.
D = p. at 1% of treatments including untreated contrel.
** N.T. = Not tested.
Values followed by the same litier(s) within the columns are not significantly
different at [p= 0.05 and 0 67, Duncan's Multiple Range test.
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Table (7): Effect of chemical and mechanical weed control treatments on car

403902 | 403.90ab | 403.90a | 403.90a

366.40abc [ 366.40abc | 366.40ab | 366.40abe

3779%9ab |37799abc| 377.99a | 177.99ab

Application

method

Pre-em 317.60bc | 317.60bc [317.60bc
Precm

Pre-em

Preem.

Post-em

416.11a | 416.11a | 416.11a | 416.11a

306.70c | 306.70c |306.70bc) 306.70bc

289.89c | 289.89c
Season 2005
A08.55¢c | 308.55bc | 308.55¢cd | 308.55hc

338.55bc | 338 55abc | 338.55hc{ 338 53abc

Pre-em

Preem. 388.18a 388.18a | 388.18a | 388.18a
Pre-ero

Preem

368.87ab | 368.87ab | 368.87ab| 368.87ab

Post-em. 401.90a 401.50a | 4015908 | 401.90n

21 and 35
DAS

28091c | 2899ic | 289.91d | 28991c

Unweeded check - - - - 275.71d | 275.71¢

* A =p. at 5% of treatments without untreated control.

B = p. at 1% of treatments without untreated control.

C = p. at 5% of treatments including untreated control.

D = p. at 1% of treatments including untreated control.

*# N.T. = Not tested. :

Values followed by the same litter(s) within the columns are not significantly
different a1 /p— 0.05 and 0.01], Duncan's Multiple Range test.
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Table (8); Effect of chemical and mechanical weed control treatments on
maize grain yield.

Graim yield (kg phot ) [15.5% molstare]
Rate/ | Application Sensom 2004
Treatmenis
feddun | method 9
A* B C D
Increase
Ariont TI% FW 125L. | Preem 185553 | 185.55a | 185554 | 185.55a | 1197
Gesaprim  90%
we *| 600g | Preem | 20499a | 20499a | 20199a | 20499a | 2032
Falcon B0% WP 750g | Preem. 191692 | 191.69a | 191.69a | 191.692 | 1480
Harnes 84% EC 10L. | Preem. 19750a | 197.50n | 197508 | 19750a [ 1730
Storane 20% E.C. | 200cm’ | Postem. | 20697a | 20697a | 20697 | 20697a | 2108
] 21 and 35
Hand hoeing 2 time DAS 175.006 | 175008 | 175.00a { 175.00a | 06.67
Unweeded check - - - - 16333 | 16333 -
Season 2005 -
Ariont 72% FW 125L. | Preem | 176.79ad | 176.79bc | 176.7901 ] 176.99bca| 1433
Gesoprim  90% :
WG *1 600g | Preem. | 194.50ab | 194.50b | 194.50ah | 1945000 | 19.41
Falcon 80% WP 750g. | Preem. | 1832snc |183.258bc|183.2%0c | 183.25a0c) 1445
Harness 84% EC 10L. { Preem. | 19337ab | 19337sb | 19337sb) 193370 | 1894
Stwane 204 EC, | 200cm’ | Post-em. | 20081a | 20081a | 20081a | 20081a | 21.04
21and 35

Hand hoeing 2 time DAS 166504 | 166.50c [166.50de | 1665008 | 0586
Unweeded check - - - - 156752 | 156.754 -

A = p. at 5% of treatments without untreated control,
= p. at 1% of treatments without untreated control.
= p. at 5% of treatments including untreated control.
D = p. at 1% of treatments including untreated control.
** N.T. = Not tested.
Values followed by the same litter(s) within the columns are not significantly
different at /p= 0.05 and 0.0/}, Duncan's Multiple Range test.

*
B
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