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ABSTRACT

A field experiment was carried out to evaluate the efficiency of some herbicides and herbicidal mixtures on cotton
(Gossypium barbadense v.Giza 86) weeds and yield for twe successive seasons (2007-2008) at El-Beheira governorate.
The herbicide treatments were convoy (prometrvn+fluometuron), amex (butralin), gesagard (prometryn), harness
(acetochlor), convoy (prometryn+fluometuron)+amex (butralin), gesagard (prometryn) -+ amex (butralin), harness
(acetochlory+amex (butralin), weed free, hand wezding and unweeded check. These herbicide treatments were not
recommended on cotion crop.

The results revealed that the dominant weed was Common purslane (Portulaca oleracea) in the first season and
Livid amaranth (Amaranthus ascendens lois) in the second season. The best treatment which gave maximum weed
reduction as well as maximum yield increment was weed free, while best herbicide treatinents which gave maximum
weed reduction and maximum yield increment were acctochlor and its mixture with butralin. The results showed that
acctochlor caused reduction in total weeds valued by 94.1% and 90.2% afler 45 and 90 days respectively, in the first
season and 93.6% and 91.7 % in the second season, also acetochlor mixed with butralin caused 92.4% and 84.8% ioial
weeds reduction after 45 and 90 days respectively in the first season, and 91.7% and 87.2% in the second season. On the
other hand, acetochlor increased feddan yield to be 1.78 ton/feddan (11.28 gintar/feddan) and 1.82 ton/feddan (11.56
qintar/feddan) in the first and second seasons, respectively.compared to unweeded check which gave 0.49 ton/feddan

(3.14 gintar/feddan) in both seasons.
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INTRODUCTION

Cotton is a slow-growing plant, and only
a limited selection of herbicides can be used for
cotton weed conirol. These two factors sometimes
make weed control difficult. Because herbicides are
expensive to develop, most are developed for large
acreage crops, such as corn and soybeans.
Compared to these crops, cotton acreage is small,
which reduces incentive to develop new herbicides
for cotton. This limits the available herbicides.
Those that are available often have narrow
selectivity (safety) margins relative to crop tolerance
(Kendig er al, 1994). Herbicides are the most
effective means for controlling weeds in cotton.
Preplant and/or pre-emergence applications are
important for ensuring that the cotton has the initial
competitive advantage over the weeds. Once this is
achieved, then post-emergence directed applications
can be utilized to extend the weed control through
the season. (Ferrell er al, 2009). The greatest
competition usually occurs early in the growing
season. 1ate-season weeds, while not as competirive
as carly-season weeds, may interfere with
insecticide applications and may cause harvesting
difficulties. Weed competition at square formation
and flower formation stages proved to be more
harmful as compared to the weed competition
effects at later stages (Farrell et al, 2001). The
simulated adverse effects of the herbicides on cotton
yields varied from location to location due to their

interactions with soil, plant and atmospheric
variables.(Reddy ef al., 1990).

Chemical weed control decreased the weed
infestation and gave highest seed cotton vield and
net return/ha (Patel et af. 1985). Balyan et af. (1983)
and Singh er al. (1987) and Khan et ol (1994)
obtained highest seed cotton yield with application
of pendimethalin. Panwar et al 1988, cited that weed
conirol is one of the major costraints for low cotton
yield. The infestation of weed flora in cotton crop
reduced the yield by 1.28 and .1.60 tonnes‘ha
compared to yield of 2.41 and 2.33 tonnes/ha from
weed free cotton field of India.

The aim of this work is to evaluate some
herbicide treatments which were not recommended
for cotton weeds in Egypt and to improve the effect
of other herbicides by using mixtures between them.

MATERIALS AND METHODS

A field experiment was carried out in Elhagger-
Beheira governorate to conirol broad leaved weeds,
grassy weeds and total weeds in cotton (Gossypium
barbadense v.Giza 86) during two successive
seasons (2607-2008). The experimental design was
a randomized complete block design with four
replicates (the area of each replicate was 21m?). The
herbicidal treatments, names and rates of application
are presented in Table (1). The herbicidal treatments
in both seasons were applied as a preemergence
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Table 1: Trade, common, chemical names, formulation and the rate of application of herbicidal treatments

Treatment No. Trade name Common name Chemical name  (Chemical abstracts) Formula Rate/feddan
1 COnvoy prometryn+ fluometuron N, A'-bis(1-methylethyl)-6-(methylthio)-1,3,5-triazine-2,4-diamine +  88% WDG lkg/
N, N-dimethyi-N'-[3-(trifluoromethyl)phenyllurea Fed.
2 Amex butralin 4-(1,1-dimethylethyl}-N-(1-methylpropyl)-2,6-dinitrobenzenamine 48%EC 2.5L
3 gesagard prometryn N, N-bis( 1-methylethy!)-6-(methylthio)-1,3,5-triazine-2 4-diamine 50% SC 1.75L
4 harness acetochlor 2-chloro-N-(ethoxymethy1)-N-(2-ethyl-6-methyiphenyl)acetamide 84% EC 1L
5 €onvoy + amex 0.5kg+1.24L
6 gesagard + amex _ 0.8751.+1.25
L
7 harness + amex 0.51L+1.25L
S hand weeding
9 unweeded
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according to the time of application using a CP3
knapsack sprayer, with the red fan type nozzle.
Handweeding as well as unweeded checks were: also
included in both seasons. Also a weed free treatment
was applied by hoeing the plots every 2 weeks.

All cultural practices e.g. fertilization, irrigation
wete applied as usual in cotton plantetion.
Evaluation of herbicidal efficacy was carried cut at
45 and 90 days after application by collecting all
weeds grown in 1m® at random, weeds were sorted
out and weighed. Percentage of weed reducticn of
each weed species, broad leaf weeds, grassy weed
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 ginning
the product to measure fibre yield and seed yieid as
well as total yield per feddan.

Statistical analysis of data was carried out
according to Assistat software version beta (Silva
and Azevedo, 2006).

RESULTS AND DISCUSSIONS
1. Effect of herbicides on weeds :
a.Effect of tested herbicides and
herbicides mixtures on broad —leaf
weeds;-

The herbicidal efficiency of tested herbicide
freatments were presented as percentages of
reduction in each weeds species as well as weed
weight, The results in tables (2, 3 and 4) indicated
that the dominant weed in the first season after 45
days from the experiment beginning was common
purslane (Portulaca oleracea) with percentage of
infestation (43.22%) followed by livid amaramhus
(Amaranthus ascendens Lois)( 29.14%) then bristiy
foxtail (Setaria verticillata (L.) Beauv.) (27.64 %).
After 90 days bristly foxtail was the dominant weed
(46%) followed by common purslane (31.9%) then
lvid amaranthus (22.1%).

In the second season and after 45 days the
dominant weed was livid amaranthus (66.44%)
followed by common purslane (18.46%) then bristly
foxtail (15.1%), while after 90 days, the dominant
weed was livid amaranthus (56.5%) followed by
common Purslane (27.3%) then bristly foxtail
(16.2%)

The experiment showed that the best conirol
was found in the weed free treatment as it contains
no weeds for almost all the season.

The data in Tables (2) and (3) proved that the
most significant effective herbicide in both seasons
was harness as it gave 94.1% and 90.2% reduction
in weed weight after 45 and 90 days, respectively, in
the first season. Also it gave 93.6% and 91.7%
reduction after 45, 90 days, respectively, in rhe
second season .

Tables (2 and 3) also illustrated that the
mixture of convoy and amex gave a high control for
broad leaves 91.2%, 89.3% reduction at 45 and 90

days in first season and 82.1%, 76.9% reduction
after 45 and 90 days in the second season,
respectively.

The least significant control for broad leaf
weeds was observed in the case of amex in both
seasons as it gave 80.5% and 71% reduction after 45
and 90 days in first season and 62.9% and 66.6 % at
45 and 90 days in second season, respectively . This
result is due to the low efficacy of this herbicide to
control the dominant weed in the first season
(common pursiane),

In the first season all of tested herbicides their
mixture showed better control than hand weeding
except in the case of amex afier 90 The results in
the second season also indicated that all tested
herbicides were significantly better than hand
weeding except in convoy, amex either alone or
mixed together.

b. Effect of tested herbicides and herbicidal
mixtures on bristly foxtail,

The data recorded in Table (4) indicated
that the best significant reduction in bristly
foxtail population was observed in the case of
harness mixture with amex as % reduction was
96% and 92% after 45 and 90 days,
respectively in the first season and 895.1% and
89.9%, respectively after 45 and 90 days in
second season. Also in the case of harmess
alone the results did not differ significantly
except in the first season after 90 days as it
showed slightly less control than its mixture,
this result might be due to weeds recovery at
that time.

The rest of tested herbicides either alone or in
mixture did not show satisfactory control for this
weed as they gave less weed control percentages.

The results also showed that the tested
herbicides were significantly effective than hand
weeding in controlling bristly foxtail except in the
case of amex after 45 days in the first secason and in
the case of amex and gesagard in the second season

From the previous result it might be concluded
that the mixtures of amex gave better control than
using amex alone , also the mixture of gesagard
with amex was significantly better than using them
alone in the first season.

¢. Effect of tested herbicides and herbicidal
mixtures on total weeds:

The data in Table (5} showed that the best
treatment among the used herbicides was harness
for both seasons followed by the mixture of
hammess+amex, Also, the mixture of
contvoy+tamex gave a better result than applying
amex alone,

The least percentage of reduction in total
weeds was achieved by amex in both seasons which
was lower than handweeding to control total weeds
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Table 2: Effect of herbicidal treatments on cotton broad leaf weeds (fresh weight g/m?) during 2007

Amaranrthus ascendens lois Portulaca oleracea Total broad leaf weeds
Treatments 45 days 90 days 45 days 90 days 45 days 90 days

| Wg‘jiﬁ?t %R Eﬁ?‘ R OE wr R wr VRS o ‘gjﬁ“ %R
Convoy 105 g1.1 2050 772 53.8 935 100.0 923 1588 88.5 305.0 86.1
Amex 227.5 59.1 5125 431 425 948 1250 904 2700 80.5 637.5 71.0
Gesagard 90 83.8 2000 778 400 952 1425 890 130.0 90.6 342.5 84.4
Harness 3.75 993 663 926 77.5 90,6 1500 885 813 94.1 216.3 90.2
Convoy + Amex 56.25 89.9 1175 86.9 650 921 1175 910 1213 91.2 235.0 89.3
Gesagard + Amex 225 59.6 3350 628 163 98.0 1125 913 2413 82.5 447.5 79.7
Harness + Amex 33.75 939 1925 786 713 914 1425 89.0 1050 92.4 335.0 84.8
Handweeding 112.5 798 2600 711 1450 824 5000 615 2575 81.4 760.0 65.5
Unweeded check 556.25 900.0 825 1300 1381.3 2200.0
L.S.Dy.0s 73.4 135.8

% R= percentage of weed reduction
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Table 3: Effect of herbicidal treatments on cotton broad leaf weeds (fresh weight glmz) during 2008

Amarantrhus ascendens lois

Portulaca vleracea Total broad leaf weeds
45 days 90 days 45 days 90 days 45 days 99 days
Treatments Weight o, Wolght  op  weight oo waight . weight o Weight

g/m b g/m2 (] g/m2 3 g/m? JoR g/’ %R g/ %R
Convoy 120.0 83.3 3275 71.8 16.7 91.9 16.7 97.0 136.7 85.6 344.2 80.0
Amex 3450 535 5125 559 6.7 96.8 633 88.7 3517 62.9 5758 66.6
Gesagard 1475 80.1 260.0 77.6 16.7 91.9 333 94.1 1642 82.7 2933 83.0
Harness 333 95.5 425 96.3 27.5 86.7 100.0 §2.2 60.8 93.6 142.5 91.7
Convoy + Amex 1700  77.1 375.0 67.7 0.0 100.0 23.3 95.9 170.0 82.1 3983 76.9
Gesagard + Amex 205.0 724 432.5 62.8 20.0 90.3 1333 76.3 225.0 76.3 565.8 67.2
Harness + Amex 53.8 92.8 123.8 894 250 87.9 96.7 82.8 78.8 91.7 2204 871.2
Handweeding 1125 8438 220.0 81.1 42.5 79.4 157.5 72.0 155.0 83.7 377.5 781
Unweeded check 7425 1162.5 206.3 5625 9438 1725.0
L&Dy 84.6 112.7
% R= percentage of weed reduction
Table 4: Effect of herbicidal treatments on bristly foxtail (fresh weight g/m” )after 45 and 90 days from application

First season ( 2007) Second season ( 2008 )
Treatmenis 45 days 90 days 45 days 90 days
ng:f?t %R “;;%?t %R f"g‘;_fﬁ?t %R wg.;ﬁzht %R

Convoy 167.5 68.2 6325 66.3 50 704 131.3 60.6
Amex 190.6 64.0 727.5 612 375 77.8 122.5 63.3
Gesagard 155.0 70.6 742.5 60.4 333 80.2 85 74.5
Harness 238 95.5 367.5 80.4 33 98.0 40 88.0
Convoy + Amex 151.3 713 717.5 61.7 21.7 87.2 92.5 72.3
Gesagard + Amex 143.8 72.7 5775 69.2 15 91.1 62.5 81.3
Harness+Amex 213 96.0 150.0 92.0 83 95.1 338 89.9
Handweeding 1125 787 6200 669 3235 80.7 100 70.0
Unweeded check 3275 68.2 1875 66.3 169 0.0 3333 0.0
L.S.Dg g5 69.96 105.24 8.9 43.16

say by fxaty
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Table §: Effect of herbicidal treatments on cotton total weeds (fresh weight g/mz) during both seasons (2007 and 2008)

6002 86'- I6°dd'€'ONS10A

First season (2007) Second season (2008)
Weight o Weight o Weight ° Weight °
Treatments (45 days) %R o0aays) PR asdayy PR opdayy R
Convoy 3263 829 937.5 77.0 187 833 4754 76.9
Amex 460.0 759 1365.0 66.5 389 65.18 698.3 66.1
Gesagard 285.0 85.1 1085.0 734 158 82.33 378.3 81.6
Harness 105.0 94.5 583.8 85.7 64 94,26 1825 9.1
Convoy + Amex 2725 85.7 952.5 76.6 192 82.85 490.8 76.2
Gesagard + Amex 385.0 79.8 1025.0 74.8 240 78.52 628.3 69.5
Harness + Amex 126.3 934 485.0 88.] 87 92.21 2542 877
Handweeding 370.0 30.6 1380.0 66.1 188 83.22 4775 76.8
Unweeded check 1908.8 0.0 4075.0 0.0 1118 0.0 2058.3 0.0
L.8.Dy0s 104.27 191.22 90.40 138.41
%R= percentage of weed reduction
Table 6 : Effect of herbicidal treatments on cotton yield & yield parameters
First season (2007) Second season (2008)
Treatment Fiber Ton/fed  Seed tonfed Feddan yield Qintar/ fed fiber Tonffed  Seed ton/fed Feddan yield Qintar/ fed
(tom) (ton)
Convoy 0.69 0.97 1.65 10.50 0.73 0.97 1.70 16.78
Amex 0.72 0.94 1.66 10.535 0.75 0.92 1.67 10.63
Gesagard 0.73 0.93 1.66 10.52 0.75 0.98 1.73 11.01
Harness 0.75 1.02 1.78 11.28 .79 1.04 1.82 11.36
Convoy + Amex 0.73 0.99 1.72 10.90 0.77 0.93 1.70 10.76
Gesagard + Ainex 0.70 0.95 i.65 10.48 0.714 0.98 1.72 10.93
Harness + Amex 0.75 0.97 1.72 10.93 0.77 1.01 1.78 11.28
Handweeding 0.69 0.95 1.64 10.40 0.71 0.93 1.64 10.44
Weed free 0.82 1.07 1.90 12.04 0.85 .10 1.95 12.38
Unweeded 0.21 0.29 0.49 3.14 0.19 0.31 0.49 314

L.8.Dg s 0.03 0.02 0.04 0.04 0.02 0.04
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with some diffrernces between the time left if it was
45 or 90 days as shown in Table (5).
2. Effect of herbicides on yield and yield
components:-
a- Effect on fiber yield

The data in Table (6) showed that the
presence of weeds in the field was inversely
proportional to crop vield. In both seasons the
highest fiber yieid was observed in the case of weed
free treatment which was 0.82 ton/fed in the first
season and 0.85 ton/fed in the second season. On the
confrary, the least significant fibre yield was
observed in the unweeded check (0.20 ton/fed and
0.19 ton/fed) in both seasons, respectively. Among
the tested herbicides in the first season the highest
significant fibre yield was found in the case of
harness either alone or in mixture with amex and
also in the case of gesagard (0.75, 0.75 and ().73
ton/fed), respectively, while the least was found in
the case of convoy which did not differ significantly
from handweeding treatment (0.69 ton/fed for both).

In the second season, harness and its mixture
with amex gave a high yield (0.79 and 0.77 ton/
fed), respectively. Also amex and gesagard gave
high fibre yield which were not significantly
different from the previous treatments.

b. Effect on seed yield :

Similarly in both seasons seed yield was best
in the case of weed free , and least in the case of
unweeded check (1.07 and 0.29 ton/fed). Among the
treatments in the first season harness gave best yield
(1.02 ton / fed) followed by its mixture with amex
and the mixture of convoy + amex where they gave
0.97 and 0.99 ton/fed, respectively, with no
significant differences .

In the second season, the best treatment also

was harness as it gave highest significant seed yield .

(1.04 ton/ fed) followed by its mixture with amex
(1.01 ton/fed} and these two treatments differ
significantly from the rest of treatments.

<.Effect on total yield

Similar to previous parameters it was clzar
that best yield was observed in case of weed free
treatment in both seasons. In the first season :he
best treatment was hamess as it gave significantly
highest yield (1.7 ton /fed) followed by its mixture
with amex and also the mixture between convoy and
amex this result might be due to their success in
controlling the dominant weed which was common
pursiane in the first season and livid amaranth in
the second season. convoy, amex and gesagard did
not differ significantly in the total yield ,

In general, the most effective herbicides in
this experiment was harness, hamess + amex, also
mixing amex with convey resulted in betrer
reduction and yield than using it alone. These results
agreed with that obtained by Saudi and Elmetwaily
(2009) who mentioned that hoeing statistically
leveled with treatment of butralin+prometryn

(gesagard+amex)} in grassy and broad-leaved weeds
in sunflower and soybean. Also Everman et al.,
(2007) mentioned that The addition of a late post-
directed (tank-mixture of glufosinate plus prometryn
provided >88% in late season controt of all weeds in
cotton.

Khan and khan (2003) recorded that

acetochlor cansed a 80% reduction in weeds weight
which was less than stomp and round up.
Magbool et al, (2001). recorded that the highest
number of mature bolls was obtained with S-
metolachlor at 1.92 kg ai/ha, (same group of
acetochlor) while the highest seed cotton weight
was observed in plots treated with S-metolachlor at
both rates. Plants treated with S-metolachlor and
pendimethalin at all rates were at par in producing
the highest seed cotion yield.
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