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ABSTRACT

Two field experiments were carried out at El- Ismailia Agricultural Research Station, Agricultural
Research Center during 2007 and 2008 successive summer seasons in a sandy soil under sprinkler
irrigation system to study the effect of the integration between hand hoeing and some chemical weed
control treatments on the dry weight (/m’) of annual weeds, growth characters, yield and its components,
seed oil percentage of peanut { Arachis hypogaea L.).Treatments were arranged in a split plots design
with four replicates. The results revealed that one hand hoeing combined to all chemical weed control
treatments decreased the dry weight of annual weeds (g/m®) at 75 and 105 days after sowing in both
seasons and increased all growth characters, yield components, pod yield (ardab/fed.) and straw yield
{tonffed.) of peanut as compared with chemical weed control treatments alone. Clethodim herbicide
caused the highest reduction in dry weight of annual weeds i.e. 99.2 and 85% at 75 days after sowing in
2007 and 2008 seasons, respectively as compared with unweeded check.

Applying clethodim or butralin had the superiority in depressing broad leaved weeds , while
fluazifop-butyl came in the second rank. Concerning grassy weeds, bentazon or clethodim was superior
in suppressing them . Adding hoeing once to herbicides revealed that bentazon and butralin gave a
significant reduction in dry weight of grasses. Regarding total annual weeds, applying either clethodim or
butralin was superior in their control, followed by fluazifop-butyl.

The best yield of peanut was achieved using clethodim , followed by fluazifop-butyl and butralin.
Whereas bentazon gave the lowest yield of peanut pods / fed . Seed oil content was not affected by the
applied treatments in both seasons .

The effect of hand hoeing x herbicides interaction was not significant on all studied characters in
both seasons.
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1.INTRODUCTION

Peanut ( Arachis hypogaea L.} is one of the
most important leguminous oil crops allover the
world . Its seeds contain about 50% oil and
27% high quality protein (Hassan and
Metwally , 2001). In Egypt, peanut is considered
as one of the important summer oil seed crops
especially because of its successful cultivation in
light and sandy soils as well as in the new
reclaimed areas . In 2008 season , the cultivated
area allover the country was 146173 feddans
where, the yield averaged about 19.1 ardabs of
pods per feddan. Many annual and perennial
weeds infest peanut ficlds. Weeds compete with
peanut  plants for moisture, sunlight and
nutrients, that may cause substantial reduction
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in yield and its quality . The first 3 to 4 weeks
of crop-growth period are critical for weed
competition in peanut (Kalaiselvan et al., 1991).
Weed competition with peanut for the whole
season reduced yield up to 77.7 % {
Ibrahim,1995), 83.7 % (El-Sehly,2005) and 75 %
( Gnanamurthy and Balasubramaniyan (1998)).
Hand hoeing is still the main common method
for controlling weeds in Egypt. This treatment
improved weed control and facilitated the
penetration and development of pods under the
soil surface. It is worthy to note that, in the new
reclaimed areas the scarcity in the hand-labors is
becoming a problem. Now the use of herbicides in
peanut fields has been considered as one of the
important  practices contributing to  give



satisfactory weed control, increase peanut yield
and improve its quality. Burke ef al(2004)
reported that clethodim at 140 g (a.i) / ha., gave 90
- 100 % control for Digitaria sanguimalis 1.
Wilcut et al .(1990) found that , fluazifop — butyl
reduced Texas pamicum ( grassy weed) fresh
weight by 98% compared to the untreated weed
check . El-Sehly (2005) reported that fluazifop-p-
butyl at the rate of 187.5 g (a.i)/fed, fluazifop-p-
butyl at the rate of 125 g (a.i)/fed. + hand hoeing,
buiralin incorporated at the rate of 1200 g
(a.i)/fed. were more effective in controlling weeds.
The objectives of the present investigation
were to study the effect of integration
between hand hoeing and chemical weed
control on yield and yield components and
associated annual weeds of groundnut in newly
reclaimed soil at El-Ismailia Agricultural
Research  Station under sprinkler irrigation
system.,

2. MATERIALS AND METHODS

Two field experiments were carried out at El-
Ismailia Agricultural Research Station during
2007 and 2008 successive summer seasons.
Treatments were arranged in split plot design with
four replicates. Hand hoeing treatments were
arranged in the main plots while, chemical
weed control treatments were arranged in the
sub plots as follows:-
2.1. Main plots (kand hoeing treatments)
2.1.1. Without hoeing
2.1.2. Hand hoeing once at 75 DAS ( first
survey )
2.2. Sub plots (herbicidal treatments),
2.2.1. Butralin[N-secondary-butyl-4-tertiary-
butyl-2,dinitroaniline}. applied at the rate of 1200
g (a.i) / fed. as pre- emergence.
2.2.2.Bentazon [3- isopropyl-1H-2, 1,3-¢nzothiod-
iazin 3H- one 2,2-dioxide ], applied at the rate
of 480 g ( a.i)/fed. as post-emergence at 30
days after sowing.
2.23.Fluazifop~  butyl  [Butyl-2-  [4-(5-
triflucromethyl-2- Pyridyloxy }  phenoxy ]
propionate ], applied at the rate of 1875 g
(ai)/ fed.as post- emergence at 30 days after
sowing,
2.2.4. Clethodim:[ (£)- 2-{ (E)- 1- [ (E)- 3- chloro
allyloxyimino] propyl [ 2- ( ethyl thio ) propyl }-
3 - hydroxyl - cyclohex-2-enone, applied at the
rate of 125 g (a.i)/ fed.as post- emergence, at 30
days after sowing .
22.5. Unweeded check (controf)
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All herbicide treatments were sprayed with a
knapsack sprayer ( C P 3) at a volume rate of
water 200 L / fed. Peanut Cv Giza 5 seeds
{35kg/fed.) were inoculated with the specific
strain of Bradyrhizobium sp. then sown in rows
60 cm apart and 10 cm between hills . A plot area
was 21 m* (4.2 m in width X 5 m apart).Each plot
consisted of 7 ridges.Sowing took place on the
second week of April and harvested on the first
week of October in both seasons. All cultural
practices of growing peanut were applied
according to the crop recommendations. Irrigation
was done by sprinkler irrigation system at 3-day
intervals. The preceding winter crop in both
seasons was wheat (Triticum aestivam L.). The
soil texture of the experimental field was sandy.

Table (1): Mechanical and chemical analysis of
the soil at the experimental site.*

Season
Analysis 2007 2008
Physical analysis:
Coarse sand 608 61.2
Fine sand 33.7 341
Silt and clay 55 4.7
Sofl texture Sandy | Sandy
Chemical anglysis :
pH 7.51 732
EC (m mohs/cm) at 25°C 024 037
O.M. (%) 038 0.32
CaCO, (%) 1.62 1.78
Available soluble (ppm)
N 22.7 21.53
P 548 6,45
K 5630 59.20
* Nassar and Osman (2008)
23. Data recorded
2.3.1. Weed assessment

Weeds were hand pulled from one square
meter sample, chosen randomly from each plot at
75 and 105 days after sowing (DAS). Weeds were
identified according to Tackholm (1974). Weeds
were air dried for 3 days and then dried in the
oven at 70°C until a constant weight. The dry
weight of broad leaved, grassy and total annual
weeds in g/m” was recorded.

2.32. Crop traits

At harvest, samples of ten plants were taken
off at random from each plot to determine yield
and yield components.
2.3.2.1. Yield components
1. Number of pods per plant. 2. Weight of pods
per plant (g).

2322, Yield

Four ridges from each experimental plot were

taken off to determine the following:



1- Pod yield (ardab /fed.).
fed.).
2.3.2.3. Yield quality
1. Oil percentage in seeds: determined according
to A.0.A.C. (1955) using Soxhlet apparatus.
2.4, Statistical analysis

Data obtained were subjected to statistical
analysis according to Snedecor and Cochran
(1980) and the least significant differences (LSD)
at 5% level were calculated to compare mean
values of the treatments.

2- Straw yield (ton /

3. RESULTS AND DISCUSSION

Weed assessment revealed that dominant weed
species in the experimental site were (crabgrass)
Digitaria sanguinalis L. ,( Egyptian finger grass ),
Dactyloctenium aegyptium L. p.Beauv and (field
sand bur ) Cenchrus biflorus Roxb as annual
grassy weeds } ( purslane) Portulaca oleracea L. ,
and ( spurge) Euphorbia geneculata as annual
broad-leaved weeds in both seasons.
3.1. Effect of herbicidal treatments

3.1.1. Annual weed growth
3.1.1.1. Broad-leaved weeds

The data presented in Table (2) revealed that
the application of clethodim or butralin was more
effective in controlling broad-leaved weeds at the
first survey, than other treatments. Treatment with
fluazifop-butyl, came in the second order in
depressing this group of weeds. It is worthy to
note that the combination between herbicidal and
hoeing treatments was more efficient in peanut
weed control especially with butralin  and
clethodim at the first season and butralin and
fluazifop-butyl at the 2" one.

Regarding the 2™ survey, clethodim and
fluazifop-butyl  treated as  post-emergence
significantly ~surpassed other treatments in
suppressing  broad-leaved weeds, whereas
bentazon and butralin treatments were superior
when combined with hoeing once {Table3).
J.1.1.2. Grassy weeds

With regard to the first survey (75 DAS),
applying either bentazon or clethodim herbicides

Table (2 ): Effect of the integration between hand hoeing and herbicidal treatments on dry weight of

broad les

 RTASY and iotal annual weeds in peannt at 75 DAS in 2007 and 2008 seasons,

First survey (75 DAS)
Dry weight(g) Dry weighl(g)
Weed control treatment Rate (2007 season ) (2008 season
g () fed Broad Grassy | Total Broad Grassy | Tl
© | leaved weeds | anpual | leaved weeds annual
weeds weeds weeds weeds
Butralin 1260 4.3 59.7 64.0 15.2 31.6 6.8
f Bentazon 480 2964 25 298.9 3579 04 3583
E Fluazifop-butyl 187.5 50.7 258 76.5 111.8 3.1 114.9
E 125 26 2.0 11.6 69.0 0.8 69.8
Clethodim

Control . 40%.5 357 445.2 402.1 47.0 449.1

Mean 152.7 265 179.2 191.2 16.6 207.8
Butralin 1200 1.0 0.0 1.1 1.8 1} 1.8

® Bentazon 480 40.9 2.7 43.6 44.3 i) 443
E Fluazifop-butyl 1875 23.0 3.6 26.6 21 0.6 2.7
g Clethodim 125 22 4.0 6.2 23.7 0.5 242
Coatrol 2335 14.1 2476 2792 36 2828
Mean 60.1 4.9 65.0 0.2 0.9 71.1

Butralin 1200 27 268 325 B.5 158 243

§ Bentazon 480 168.7 26 171.3 201.1 ¢.2 2013
5 Fluazifop-butyl 187.5 36.9 147 51.6 56.9 18 587
é Clethodim 125 24 6.5 8.9 46.3 0.6 469
Control 215 249 | 3464 3406 253 365.9
Herbicides 2.0 05 1.5 0.6 0.7 (.6

LSD at $% level Hoeing 1.9 1.7 2.0 2 14 1.7

Interaction Ns Ns Ns Ns Ns Ns




was superior in suppressing grasses in peanut
fields in both growing seasons. Hoeing once in
addition to the herbicidal treatments revealed that
béntazon and butralin was more effective in
controlling grassy weeds. They showed the least

dry weight of grasses compared 1o the rest
treatments.

Regarding the second survey (105 DAS),
spraying cither butralin or bentazon had the most
suppression effect on grassy weeds , while when
herbicides were combined with hoeing, butralin
application was superior in grass control followed
by fluazifop-buty! and clethodim.

control as shown in the 1% survey (after 75 days
from sowing). Practice of one hoeing in addition
to chemical weed control treatments revealed that
butralin was the best treatment in suppressing
weeds followed by clethodim in the 1% season and
fluazifop-butyl in the 2 one.

Concerning the 2™ survey, clethodim and
fluazifop-butyl were superior than the other
herbicides in weed control. Whereas applying
butralin or fluazifop-butyl combined with one
hoeing was more effective in weed control.

These results are in agreement with those
obtained by Ibrahim (1995) and El-Sehly (2005).

Table (3): Effect of the integration between hand hoeing and herbicidal treatments on dry weight of broad leaved,

grassy and total annuat weeds in peanut at 105 DAS in 2007 and 2008 ,seasons.

Second sorvey (105 DAS)
Dry weight(g) Dry weight(g)
R (2007 season) (2008 season )

Weed control treatment g (.)/ fed. Broad Grassy Total Broad | Grassy Total
leaved weeds anpual leaved weeds annual
weeds weeds weeds weeds

I i 1200 1385 60 | 1445 | 1501 | 07 | 1508

-3

§ | Bemazon 480 2722 6.8 2790 | 2159 8.1 224.0

E Fluazifop-butyl 187.5 107.8 118 | 1196 | 879 133 | 1012

=

1 91.8

2 | Clethodim 3 447 135 582 78.0 138
Control 275.9 15.8 291.7 227.3 15.7 243.0
Mean 167.8 108 | 1786 ] 1518 | 103 | 1621

Buiralin 1200 221 0 22.1 6.1 33 9.4

g | Bentazon 480 0 128.0 128.0 4.0 523 56.3

2 | Fuasitop-buiy 187.5 237 25 | 262 374 | 38 409

w»

& [ Clethodim 125 335 29 | 364 576 | 41 61.7
Control 246.4 154 | 2618 | 3003 ] 202 3205
Mean 90.7 42 | 949 895 | 11 97.0

Butralin 1200 80.3 30 | 8313 78.1 20 80.1

g Bentazon 480 200.1 34 | 2035 1321 6.1 1382

B | Fluazifop-butyl 187.5 658 72 | 70 625 | 85 7.0

g Clethodim 125 39,1 82 | 413 678 89 76.7
Control 261.1 156 | 276.7 %38 | 180 281.8

Herbicides 0.6 0.5 0.6 68§ 09 0.8
LSD at 5% level Hoeing 1.7 0.7 1.7 1.9 1.1 2
Interaction Ns Ns Ns Ns Ns Ns

3.1.1.3.Total annual weeds
Application of clethodim or butralin was
superior to the other treatments in annual weed

Burke et al.(2004), reported that clethodim at 140
g (ai) / ha. pgave 90 - 100 % control for
Digitaria sanguimalis L. Wilcut et al (1990)
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reduced Texas

found that, fluazifop - butyl
panicum ( grassy weed) fresh weight by 98%
compared 1o the untreated weed check (96%). El-

Sehly (2005), reported that fluazifop-p-butyl at
the rate of 187.5 g (a.i)/fed ., butralin incorporated
at the rate of 1200 g (a.i} /fed. , were more
effective in controlling weeds.

3.2. Effect of hand hoeing

Results in Tables 2 and 3 revealed that hand
hoeing once was effective in reducing total weed
dry weight by 63.7 , 65.8 {first survey) and 46.9,
40.2 % (second sutvey ) in the two successive
seasons , respectively . This was attributed to the
reduction in broad-leaved weeds more than in
grassy ones.

Results also showed that the hoeing x
herbicides interaction bad insignificant effect on
weed dry weight at 75 and 105 DAS in both
seasons . However , practice of one hand hoeing +
herbicides decreased the dry weight of broad-
leaved, grassy and total anntual weeds (g/m?) at the
first survey by 60.6, 81.6 and 64.3 %, respectively
in 2007 season while, in 2008 season the previous
reductions were 633, 945 and 66.9%,
respectively (Table 2).The same trend was found
at the second survey in both seasons (Table 3).
Adding one hand hoeing to chemical weed control
significantly decreased the dry weight of broad-
leaved, grassy and total annual weeds by 459,
61.1 and 46.9 %, respectively in 2007 season
while, the previous reductions were 40.8, 31.1 and
40.2 %, respectively in 2008 season. These results
are in agreement with those obtained by El-Sehly
{2005), who reported that fluazifop-p-buty] at the
rate of 125 g (a.i)/fed. + hand hoeing ., butralin
incorporated at the rate of 1200 g (a.i)/fed. were
more effective in controlling weeds.{ Moshtohry
et al., 2007, Nassar and Osman 2008).

Effect of weed control treatments on peanut
yield and its components

The data in Table (4) show that adding one
hand hoeing to herbicides significantly increased
the number and weight of pods / plant by 17.6 and
36.4 %, respectively in the 1* season and 40.1 and
71.8%, respectively in the 2 ™ season as compared
with those without. These results may be due to
the growth suppression of weed population
hoeing when integrated weed control treatment of
hand hoeing and herbicides was applied. This
caused less competation peanut plants for growth
factors compared to herbicide application without
hoeing which was reflected on increasing peanut
number and weight of pods/plant.
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These results are in agreement with those
obtained by Moshtohry et al. (2007) and Nassar
and Osrman {2008).

Concerning peanut yield, the combination of
one hoeing to herbicides significantly increased
peanut yield (ardab / fed.) by 40.4% at the first
season and increased straw yield by about 9.5%
through both seasons. These results may be due to
the suppression of weed growth decreasing the
crop/weed competition and increased the yield
components characters of peanut such as number
and weight of pods / plant. These results are
similar to those obtained by David er al. (1984),
and Wilcut et al. (1987). On the other hand, seed
oil content did not affect by adding one hand
hoeing to herbicide application in both seasons
(Table 4). These results are in agreement with
those obtained by Ibrahim (1995). Concerning
number and weight of pods/plant , application of
clethodim herbicide gave the highest values of
number and weight of pods/plant in both seasons,
whereas fluazifop-butyl or butralin , came in the
second rank . While the lowest values were
achieved by bentazon application. In 2007 season,
the highest values of number and weight of
pods/plant were 21 and 39.6 gr., respeclively as
compared with weedy check value being (8.4 and
7.5gr.). In 2008 scason the highest value in
number and weight of pods/plant were 19.3 and
29.8gr., respectively as compared with weedy
check (15.3 and 8.1gr.).These results are in
agreement with those obtained by EI- Sehly
(2005) and Ahmed et al. (2008).

The best pod yield of peanut was achieved
using clethodim in both seasons. This compound
produced seed yield as over means 19.3 ardab/fed.
giving relative yield about 470.7 as compared to
the untreated check (100) in the 1* season and
17.3 ardab/fed. and relative yield of 208.4 in the
2" season.

Fluazifop-butyl application came in the second
rank in both seasons, giving sced yield of 18.2 and
15.5 ardabs /fed. and relative yield of 443.9 and
186.7 as compared to the unweeded check ( 100)
during both seasons, respectively Butralin
treatment gave seed yield of 17.3 and 154
ardabs/fed. and relative yield of 431.7 and 185.4.
The lowest sced yield was given by bentazon
spraying which was 9.4 and 12.9 ardabs/fed. in
both growing seasons, respectively . These resulis
may be due 1o the herbicide was clethodim more
efficient in controlling on associated annual weeds
in peanut plots which minimized weed/crop
competition hence pod and straw yield of peanut



Table (4): Effect of the integration between hand hoeing snd chemical weed control on pod nomber & weight per plant, pod & straw yield/ feddan
and seed oil % of peanut in 2007 and 2008 seasons.

Season 2007 Season 2008
Rate g
Weed conirol Pods
treatments | &N | FPods Pods | podvield | Relative | Stawyield | Off | T°38 | gegnt | PoOYield | poinive | UV
ffed. | number/ | weight (g)/ ardaby/fed. yield ton/fed. % mumber/ @®/ ardsb/ vield yield Oil %
plant plant plant plant Fed. (ton/fed.)
@ | Bumain | 1200 15.1 18.4 164 36d.4 1.4 513 127 212 144 1694 L1 494
% | Bentason | 480 4.8 89 31 69.0 1.7 524 163 8.0 124 146.0 12 470
F “""‘""I Il"' 187.5 137 247 153 340 2.4 518 1.9 204 163 198.0 11 486
£ [ Cletbodim | 125 21.0 386 181 4022 2.6 52.7 128 21.0 168 198.0 1.2 483
2 Control 8.4 ) s 100 23 53.1 154 18 85 100 13 280
Mean 12.5 195 114 255.1 2.1 522 137 15.6 138 162.2 11 496
w  Buralin | 1200 | 160 33.4 19,0 513.5 2.4 519 16.7 383 16.4 2025 11 49.7
§ Bentazon | 480 12.6 231 155 4270 24 518 172 8.6 134 165.4 11 49.7
A “‘;“‘I':"" 1875 | 157 284 211 5702 27 521 | 217 233 143 176.5 1.0 49.4
& [ Clethodim | 125 210 405 20.5 554.1 27 52.8 25.7 359 179 2210 13 48.7
Control 8.4 7.8 X 100 1.7 52.1 15.1 8.3 81 100 13 50.4
Mean 14,7 26.6 16.0 433.0 23 52.1 192 26.8 139 173.1 1.2 433
Butralin | 1200 | 15.6 25.9 7.7 4317 19 516 147 29.8 154 1855 11 495
§ [ Beatawon | 480 8.7 16.0 9.4 229.2 2.1 52.1 16.8 183 12.9 155.4 Li 48.4
: “‘;:l’g;‘l" 1875 | 147 26.6 182 4439 25 519 16.8 219 155 186.7 1.0 49.0
& [ Clethodim | 125 1.0 39.6 193 470.7 24 52.7 193 285 173 208.4 i3 48.5
Control 8.4 75 41 100 2.0 5.6 153 8.1 83 100 13 492
LSD at 5% |Herbicides | 0.6 08 0.9 0.7 0.6 05 0.7 0.6 0.6 0.5 Ns 0.9
terel Hoeing_ 13 %] 17 L0 Ns 1.2 1.6 12 Ne 1.9 Ns L7
Interaction Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns Ns
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was increased. The yield reduction with applying
bentazon may be due to its phytotoxicity to peanut
plant which damaged crop growth. Concerning
straw yield, the highest values were obtained with
clethodim spraying followed by fluazifop-butyl

during both seasons. These results are in
agreement with those obtained by Ahmed et al.
(2008), Moshtohry ef al. (2007) and Nassar and
Osman {2008). Seced oil percentage was not
significantly affected by mechanical and chemical
weed control treatments in both seasons (Table
4). The interaction between hand hoeing and
chemical weed control had no significant effect
on all studied characters.
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