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ABSTRACT

Two field trials were conducted to study the effect of six post-emergence
herbicides on controlling weeds and increasing wheat's productivity. Two herbicides
(Sinal 10 SC & Lentagran 600 EC) were performed for controlling broad leave weeds,
lloxan EC and Grasp EC for grasses, meanwhile, Panther SC and Areion FL were
used for controlling both types of weed. The herbicides were applied as a foliar
appiication either alone or followed by each other subsequently at different rates of
concentration. Most of the herbicides substantially suppressed growth and
development of a wide range of mono and dicotyledonous weeds associated with
wheat. Spraying Panther and Arelon herbicides alone at 0.6 and 1.25 Lffed.,
respectively were the most effective for contralling broad (up to 98%) or narrow (up to
86%) leave weeds and increasing yield productivity by up to 71% as compared with
other herbicides or control. Using Sinal 10 SC or Lentagran 600 EC subsequently
with lloxan EC and Grasp EC at low concentrations {< recommended dose) gave, to
a large extent, similar results to those herbicides applied alone at high concentrations
for reducing weed growth and increasing wheat grain yield (53-62%) as compared
with controi. Hand weeding once controlied broad leave weeds and grasses by 45-
93% and increasing wheat yield by 47-53%. The herbicides increased the NPK
contents in wheat's grain, irrespective of the rate and sort of appiication either
compared with hand weeding or control. It has been suggested that applying more
than one selective herbicide at low concentrations would be more efficient for
controlling a wide range of weeds associated with wheat rather than being applied
alone at higher concentrations.

INTRODUCTION

Wheat (Triticum aestivum L.) is the master of cereal crops all over the
world. Socially, in developing countries in particular, the crop has a very
specially important value since it is widely used in several food industries of
which making bread is the most popular and vital one. Weed amongst other
pests attack wheat is considered the worst one, that serious problem which
could be increased into foreseeable future particularly with world shifted from
conventional to organic farming (Albrecht, 2005). The crop losses due to
weed infestation were estimated by 10-50% or even to compiete crop failure,
based on the type and state of weedy infestation {(Cheema ef al., 1997). The
weed bade effect exceed that by affecting the quality of wheat grains and
hence its safety for being used in human or even. animals consumption as in
many cases of heavy infestation by toxic weeds such as Lofium sp., foxtail
barley, alsike clover, nettle and spurge (Goetz et a/., 2001; Dinelli ef al.,
2002). Conventional methods as documented with many cereal crops, were
effectively used for controlling weeds infested wheat, however, the highly
cost and shortage in fabor for hand weeding are eliminated such ways and
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are no longer applied in many places (Olofsdotter et al., 1997; Sharara.et al., -
2005).

Now days, herbicides use in wheat production are increasing
dramstically for its efficiency and the reliability in controlling weeds.
Numercus herbicides were successfully used for controlling weeds in wheat
of which Arelon (Isoproturon), Grasp (Tralkoxydim) and lloxan EC (Diclofop-
methy!) were the most popular herbicides (Odiemah et al., 1988; Tag-El-Din
et al., 1989; Punia et al.,, 1983). Several other commercial herbicides e.g. X-
pand, Erominal, Bazagran, Fusilade, Dicuran, Faneron, Ally 20 WG, Stomp,
Buctri. 2.4-D amine and 2,4-D were also effectively used for controlling
whezt's weeds (Adamczewski and Paradowski, 1988; Akhtar et al., 1991;
Hassan st a&l., 1994; Al-Marsafy and Hassanein, 1998; El-Khoh and
Metwzlly, 2001, Adamczewski and Matysiak, 2002). Grasp and lloxan has
been regisiered for post-emergence grass control in cereais (Faris et al.,
198¢; Tzamir et af., 1388, Boutahar, 1894). Eschenbrenner (1990} reported
that Gresp at 300 g/ha showed excellent seiective control for Avena sp.,
Lolium sp. and Alopecurus myosurcides in wheat and barley. Nowicka and
Rola {1994) showed that spraying Grasp (1-1.2 L/ha) in tank mixture with
some adjuvant or herbicides such as Atplus 463 and Optica 600 SL,
respectively would be more efficient for controling weeds than applying it
alone. lloxan was far equal to Grasp for its efficiency in suppressing growth
and development (DW) of weeds infested wheat which was estimated by
15.2-166.5 g/im against 192.8-394.5 for control (Punia et al., 1993). Tamayo-
Eesguer and Martinez-Carrillo {2002) demonstrated that using lloxan 28 CE
at 100% of recommended dose was good enough for controlling
canarygrass (i.e. Phalaris minor and P. paradoxa) weeds. on converse with
Grasp which needs to be applied at 200% of the recommended dose to
obtain equal performance.

Lentagran and Sinal are amongst the most popular herbicides for
contrclling broad- leaved weeds associated with cereal crops such as wheat
and barley. Swed (1991) found that Lentagran pius (Dichlorprop+Pyridate) at
3 kgiha were the most effective (>80% growth reduction} amongst nine
herbicides were examined for its efficiency in controlling weeds infested
spring wheat, however, the greatest yields were obtained with applying
Aminopielik D (3 kg/ha), Chisel (60 g/ha), Granstar 75 DF (20 g/ha) and
Granstar (20g)+Suffix BW {3 kg/ha) herbicides. Ratajczyk (1991} declared
that using Lentagran in a mixiure with Siarkol fungicide was useful to
increase the herbicidai efficiency of that herbicide for controling weeds in
winter weeds. However, the highly phytotoxic effect of Lentagrn on the
growth and hence yield productivity of wheat crop are discouraging {Drazic
et al., 1887). Recently, Metwally and Hassan {2001) reported that using
Sinal gave excellent results for controlling weeds infested wheat, particularly
when applied in combination with 1% urea or ammonium sulphate at rates
less than recommended dose (0.04 kg/fed.). El-Metwally (2002) mentioned
that Sinal is a reliable herbicide for controlling broad-leaved weeds not than
grassy weeds mainly because of certain functional selectivity reasons.

Arelon (lsoproturon) was used as pre or post-emergence herbicide for
controlling wide range of broad and narrow- leaved weeds in cereals
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(Gunnarson, 1989, Punia et al., 1989). The compound has been used in
different formations (e.g. Nocilon 50 WP, Tolkan 50 WP and Arelon WP),
which in comparison with other relevant herbicides were more efficient either
for suppressing weed growth or increasing wheat productivity (Rac and
Duhoon, 1986; Balyan et al, 1987). Rapparini et al., {1987) referred that
Arelon DS at (2.5 kgfha) was the best overali 28 postemergance herpicides
has been tested for controlling Bromus sterilis, which aggressively invade
italy land causing a great damage to wheat field. Mosad and El-Hamid
(1998) found that spraying Arelon at 1.25 L/fed. either alone or foitowed by
hand weeding was promising for reducing weed infestation in particular
grassy weeds than other weedicide treatments. Recently, Dabek-Gad and
Bujak (2002a) found that Arelon Dyspersyjny 500 SC were more effective in
controlling troublesome cancpy weed in wheat rather than traditionai tillage
methods such as ploughing, and caused grain yieid increase by up to 37%
{Dabek-Gad and Bujak, 2002b).

In Egypt, wheat is considered one of the most strategic crops, since
bread creates the daily basic source of nutrients of the majority of
population. Congerted efforts has recently been forward to increasing wheat
productivity by all means of increasing land area, breeding for highly yield
varieties, genetic modification of local varieties and contrelling pests {Kroll,
2001; Wu et al., 2001; Wicks ef al., 2002). Therefore, the aim of the present
work was to study the effect of six selective weed killers on controlling weeds
and increasing wheat productivity under field condition.

MATERIALS AND METHODS

Two field experiments were conducted in two successive seasons
(2004/2005) at the experimental station of National Research Center,
Shalakan, Kalubia, Egypt. Wheat (Triticum aestivum L. c.v. Geza 168) grains
were obtained from Agricultural Research Center, Ministry of Agriculture.
The grains were sown by hand spreading at 60 kg/fed. on 7" November in
both seasons. An area of about 1/4 fed. (504 m?) was divided into 48
experimental units; each was about 10.5 m” (3x3.5 m). The soil texture was
2 clay loam (pH=7.8, organic matter=1.89) with medium fertility. The wheat
plants were received ali necessary farming practices from irrigation,
fertilization {o controlling insect and microbial pathogen accerding to
recommendations. Six selective post-emergence herbicides were applied as
a foliar application, either alone or subsequently after 30 days from sowing
(3-4 ieaf stage) in comparison with control and hand weeding once. The
herbicides were sprayed using a Knapsack sprayer equipped with one
nozzie boam and water volume of 200 Lifed. Four replicates were used for
each treatment in a completely block design. The chemical structure,
common/chemical name, type, date and rate of applications of each
treatment are shown in Table (1).

Weed samples were collected randomly from one square meter/plot
after three weeks of spraying. The weeds were identified and classified into
two groups, e.g. broad and narrow- leaved weeds.
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Table {1): Chemical structure, common name and concentration of herbicides.

1 c Rate of Active . . TiIrT1e :?f ) )
reatments ommon Chemical name application  ingredient  Selectivity  Manufactory yrrw : agp ca f':" Phystotogical
(Trade name) name {Lifed. ") (a. 1. fled) appiication { '?":I:g;r stage
H-{4-isopropylphenyl)- HN-dimethyl froad and 5 c
Panther 55% Isoproturon urea + H-(2 4-diftugrophenyl)-2-(3- ayer Crop . Seedling
SC +Diflufenican trifluoromethylphenox)-3. 080 10 'Il:;z‘: Science Post- emergenca 10 days stage
pyridinecarboxamide
. " Broad and .
Arelon S0%FL Isoproturon N'“"‘“pmpyl”h:r?a“‘ N.N-dimethyl- 1.25 §25.0 narrow Hoechst Post-emergence 30 days Sif:;':s
leaves
{N-[2,6-dichlore-3-methyl phenyl}-5,7- .
Sinat 16 §C Metosulam dimethoxy{4,2.4] Triazolo[1,5a] 0.04 0 ,2;‘;:‘: Dow Post.emergence 30 days s'j:"'"g
pyrimidine-2-sulphonamide) ge
Lentagran 600 . (O(6-chloro-3-phenyl-4-pyridazinyl.5- Broad y g Seedling
£C Pyridate actyl carbonothioate} 0.70 M50 leaves CIBA-Geigy FPost- emergence 30 days stage
Diclofop. methyl-2-[4-(2,4- Narrow . Seedling
Hloxan EC methyl dichlorophenaxy)phenoxy)propancate 100 300 leaves AgrEvo Past- emergence 30 days stage
{2{1-ethoximino propyl]-3-hydroxyl-
Grasp 10% EC  Tratkoxydim  5{2,4,6 trimethyl-1-phenyt-1-cylohox-2- 1.00 100.0 r::z: Dow Post- emargence 30 days Wm;‘:ﬂ
enone)
Broad and Seedii
Sinal + Grasp - 0.027+0 66 2.7466.0 narrow Post- emergence 30 days ': ng
leaves age
Broad and Seedli
Sinal + Hoxan 0.027+0.66 2742376 narrow Post- emergence 30 days t ng
leaves siage
Lentagran + Broad and Seedli
enGagran 0.23+0.66 103 5+¢66.0 narow Post- emergence 30 days 4 ng
rasp leaves stage
Lent R Broad and Seedli
entagran 0.23+0.86 103542376  pamow - Post- emergence 30 days eeding
lloxan leaves stage
Hand weeding ) . . Seedling
once ) 30 days stage
Control - - - -

*fed =leddan=4200 m?

fe 18 "y'y epled ‘vivieyg
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The fresh and dry weights of shoot biomass {(g/m?) of both groups were
estimated in the two successive seasons. Wheat sampies (10 plants/plot)
were taken randomly at heading stage (60 days from sowing) from each plot
to determine certain vegetative characteristics i.e. plant height and flag leaf
area. At harvesting stage (150 days from sowing), samples of one square
meter were taken from the mid-piot/treatment to determine the total grain
yield per Ardab/fed. (Ardab=150 kg) and its constituents including number of
spikes/m®, spike length (cm), number of spikelets/spike, Aumber of
grains/spike, grain weight/spike (g) as well as the straw yield by per
(tonffed.). '

The total crude protein content was determined in treated and
untreated grains according to A.O.A.C. (1980). While, phosphorus and
potassium contents were estimated according to Cottenie et al., (1982).

The bioclogical activity of applying herbicides either alone or
subsequently on suppressing weeds growth and increasing grain yield, yield
components and NPK contents of wheat grains was estimated according to
the equation of ltokawa et al., (1982). The data obtained during the two
successivé seasons were subjected to analyzing variation between different
treatments at 5% probability according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Effect of herbicides on growth and development of weeds

The effect of the six selective post-emergence herbicides either
appiied aione or followed by each other subsequently at different raies of
application on growth and development of weeds associated with wheat is
shown in Table (2). It was obvious that the herbicides were fluctuated in their
effects on controlling such annual weeds infested wheat either they applied
alone or subsequently within the two successive seasons. Foliar application
of the herbicides alone killed a wide range of broad and narrow leaved
weeds such as beet (Beta vuligars L.), sweetclover (Melilotus indica L.),
lambsquarter (Chenopodium album L.), ammi (Ammi majus L), Dock
{Rumex dentatus L.), oat (Avena fatua L.), ryegrass (Lolium temulentum L)
and canarygrass {Phalaris minor L.). Spraying Panther (0.6 Lfed.}) and
Arelon (1.25 Lifed.) alone gave excellent results for controlling either broad
or narrow leave weeds, which were estimated by up to 98 and 86%,
respectively as compared with control. Less response was obtained with
applying broad (Sinal; Lentagran) or narrow (lloxan; Grasp) herbicides. In
this regards, applying Sinal and Lentagran at 0.04 and 0.7 Lffed.,
respectively was good for controlling broad- leaved weeds such as C. atbum,
B. vuligars, M. indica, A. majus and R. dentatus; no phytotoxicity was
observed with grassy weeds. Meanwhile, spraying lloxan and Grasp at (1
L/Fed./feach) were only effective on controlling narrow leaved weeds such as
A. fatua, L. temulentum and P minor.
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Table (2): Effect of herbicides on growth and development of weeds associated wilh wheat in the two successive seasons.

1+ season (2004) 2~ season (2005)
Treatments C‘(’SC Freshweight (gfm?) Dry weight (g/im?) Fresh weight (g/m?) Dry weight (g/m2)
:g;ﬁg‘é’ 060 1000 9750 1000 8576 158 9748 250 6579 1525 9608 2000 8003 23 WM 503 7997
Alon 50%FL 125 1210 9698 1975 7188 187 9701 498 7170 1600 958 2375 763 250 9589 595 76.31
Sinal10SC 0064 500 9875 6250 1103 080 9872 1565 1107 700 9820 7250 2786 110 9819 1813 2782
Le"la%'g" 600 p70 500 9875 6500 747 080 972 1625 7670 800 9794 000 2038 128 9789 2002 2030 _
tloxan EC 100 2460 4018 500 9288 3750 4019 1300 9261 2502 3563 1500 8497 3910 3582 378 8495
Grasp 10%EC 100 2500 3768 500 9288 3908 3767 1300 9261 700 3333 1625 8383 4063 3 407 83N
Sinal + Grasp &?g; 1800 9551 2300 6725 283 9548 577 6721 1975 9493 3000 7014 308 9494 752 70.06
Sinal + lloxan 9002; 2350 9414 3250 5373 368 0413 B15 5368 2550 9346 4025 5995 400 9343 1010 5979
lentagran+ 023« »oon 9375 3700 4733 390 937 928 4y 290 925 MO0 %621 453 @8 1102 613
Grasp 0.66
Le':f:%ﬁ“ * Ud?é‘ﬁ* 2600 9352 3800 4590 410 9346 950 4602 300D 0230 4525 5497 470 6228 1135 5481
Handweedingonce 2750 9314 3875 4483 430 9314 073 4471 3275 9160 4600 5422 513 O158 1152 6414
Control 4012 70.25 6270 176 350 1005 6093 - 52 -
LSD. % 10.34 3% 205 058 6.30 405 0 - 083 -

‘18 19 "Wy epied ‘vieieys
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Applying Sinal or Lentagran followed by lioxan and Grasp at low
concentrations (< recommended dose) gave, to a large extent, similar results
Firstly to the same herbicides when applied alone at higher concentrations
for controlling broad and narrow leave weeds, Secondly to Panther and
Arelon herbicides those being used as a selective herbicides for controiling
both types of weed as compared with control. Hand weeding in comparison
with other weedicides treatment was consistently effective in controlling
broad- leaved weeds by up to 93%, but relatively was less efficient in
reducing grassy weeds {(up to 54%).

Effect of herbicides on wheat growth, yield and its components

It was found that applying the six herbicides substantially increased
the vegetative growth of wheat plants including plant height and flag leaf
area either they applied alone or subsequently as compared with control
(Figure 1). No much significant differences were observed between applying
single, duplicated herbicides or hand weeding treatment on increasing plant
height or flag leaf area in the two successive seasons. Panther (0.6 LLffed.)
and Arelon {1.25 L/fed.) were the most effective amongst other treatments in
increasing plant height and flag leaf area, which was estimated by up to
22%, while, applying Sinal and Lentagran or Grasp and lloxan alone showed
less response in this issue. Spraying Sinal {0.027 L/ffed.) or Lentagran (0.23
L/fed.) followed by Grasp and lloxan at (0.66 L/fed./each) potentially
increased the wheat vegetative growth by up to 20%, meanwhile, hand
weeding once resulted in increasing growth by 12% within the two
successive seasons.

The effect of applying the herbicides either alone or subsequently
followed by each other on increasing wheat yield and its components are
given in Table (3} and Figure (2). It was clear that all herbicides and hand
weeding treatment substantially increased the grain yields and its
constituents e.g. number of spikes/mz, spike length, number of
spikelets/spike, number of grains/spike and grain weight/spike. Foliar
application of Sinai {0.04 L/fed.) and Lentagran (0.7 L/fed.) or Grasp (1
L/fed.) and llexan {1 L/fed.) alone were superficially the lowest efficient in
increasing wheat yield and its components as compared with other
treatments or control. Using Sinal or Lentagran in consequence with Grasp
and ltoxan showed superiority as much as applying Panther and Arelon at
0.6 and 1.25 Lifed., respectively on increasing grain yield (54-62%) and its
components (18-53%). Hand weeding fairly increased the grain yield and its
constituents by up to 53% as compared with other weedicides treatment.
Overall, the herbicides or hand weeding significantly increased the straw
yield by 10-41% as compared with controi; irrespective of the sort of
apptlication within the two successive seasons.

Effect of herbicides on NPK contents in grain of wheat

The results on increasing pratein, phosphorus and potassium contents
(NPK)} in grains of wheat in response to weedy control treatments are shown
in Figure (2).
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Table {3): Effect of herbicides on wheat yield and its components in the two successive seasons,

il
Conc.
Treatments Uled ) oo ;pike '-Jf';of ,
i ngth spikelets
spikes/m? fcm) spihe
Panther 060 465.00 1260 2115
55%SC ’ ’
[
A'e";”fo k425 agts0 S5 205
Sinal 10 5C 0.04 447.50 10.25 1450
Lentagran
600EC 070 445,50 10.00 19.25
lHoxan EC 1.00 14325 575 18.75
Grasp 10% .
EC 1.00 437 50 9.50 18.00
. 0.027+
Sinai+Grasp 066 460 00 11.50 21.06
. 0.027+ )
Sinal+loxan 066 456 25 11.25 20.75
Lenlagran+G ~ 0.23+
rasp 0 EG 154,25 11.00 20.50
Lentagran+ll  0.23+
oxan 066 4520 1075 20.25
Hand weeding once 450.00 10.50 20
Control 354.25 850 16.5
LSD sy 1.90 {.66 060

MNo. of

grains/
spke

56.00

55.00
5600
4900
48 G0
47.25

54.00

53.00

5225

5125
4125
S 204

15t season
(2004)
Weigh! . Increasing {%) ol conlrol
of Slraw f::ll‘?
graing/ yield . . : .
; {Ardabd Spike Na. ol Ho.of | Weightol | Skaw Grain
spike {Tonfed ) fed ) rfO of , | length spikelels! grains/ grains{ yield yield
o spikesfm spike spike spike
300 507 2368 31.26 41.17 318¢ 35.75 T1.42 4043 65.47
283 504 2343 w7 32 2878 kxkx) 6171 40.00 6373
240 4.35 2023 2632 2058 18.18 2141 3714 083 41.38
238 4.7 1950 25.75 17.64 16.66 18.78 36.00 18.33 3626
233 420 1920 25.12 14.70 13163 16.38 33.14 16 66 kIAK
2.2 197 1300 2350 11.76 9,09 14 54 28.00 10.27 277
268 1.95 2300 24.85 3579 an 3212 5334 3750 61.35
263 492 2269 28.79 3235 2575 3090 50.28 36.66 5856
260 4.89 22.50 28.22 %4 4.4 2848 4857 3583 57.23
250 4,85 2200 2159 26.47 272 26.66 4285 29.16 5373
248 450 20497 27.02 2352 NN PLWL) an 25.00 46.54
175 360 143 - - - - - - -
(034 0.07 049

‘e 39 Y'Y epled 'eieieys



L8

Tahle (3): Effect of herbicides on wheat yield and its components in the two successive seasons,

2nd season
(2005)
Increasing (%) of control
) Weighl of
NO. of ISplke r_Jo uf. No. of gramns! Straw Grain yicl
spikes/m? engh SP“‘C.'EM Umfﬂs" spike yieid {Ardabiled ) . . !
b {cm) spike spike a {Fonffed ) NO Spike Ho. of Ho, of Weight Straw Grain
a 2| tengih spikefots! grains! of yield yiekl
of spikes/m . .
Spike spike grains/
spike
468.00 1225 2225 5700 313 5.00 2439 26.40 4000 28.98 3491 6560 3698 6637
466.25 1200 2150 36.25 2.86 497 2413 2592 374 2463 113 5132 3616 6459
450.00 10.50 1875 5050 248° 440 19.83 21.53 20.00 14,49 1952 nA 20.54 35.26
448.00 10.25 19.00 4950 245 430 19.58 2099 17.14 10.14 17.15 2962 1780 3356
44500 10.00 1875 4B.75 243 417 19.18 20.18 1428 869 15.38 2857 1424 KU
442.00 9.75 18.50 475 2.38 412 1814 1937 1142 7.24 1242 2592 1287 2373
462.50 1175 2125 55.00 275 493 2381 2491 34.28 2318 3017 4550 3506 6241
460.50 11.50 2100 54 50 273 485 2363 24.37 3142 2173 28.99 4444 3287 6118
457 .50 11.25 2075 5375 268 482 2340 2356 2857 2028 211 4179 3205 5061
455 50 1100 20.50 5250 2.58 475 2250 2302 2511 18.84 24.26 3650 3013 5347
45375 10.75 2025 5200 253 4.36 7241 22.55 2285 17.39 2307 3386 2493 5286
370.25 875 1725 4225 1.89 365 14.66 - - - - - - -
162 0.52 0.52 1.76 0.02 0.08 0.41 - - -
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Figure (1): Herbicidal effect on certain vegetative characteristics of
heading stage of wheat crop.
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Figure (2): Herbicidal effects on yield (a) and NPK contents (b) of grain of wheat
crop.
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It was obvicus that applying the herbicides at different concentrations
satisfactory increased the NPK contents of wheat grains, either they applied
alone or more than one time (subsequently} as compared with control.
However, it was noted that there is no wide variation between the herbicides
themselves and/or hand weeding in raising such contents in grains of wheat,
irrespective of the rate and type of application. Applying Panther and Arelon
andfor using more than one herbicide in sequences at low concentrations (<
recommended dose) remains the most effective treatments in increasing the
NPK contents by (up to 29%) as compared with other treatments or control.

It was evident that applying the six selective herbicides either alone at
recommended dose or subsequently at low concentrations (< recommended
dose) gave promising results in suppressing growth and deveiopment of
weeds as well as increasing wheat yield and its components. However, the
fluctuation between the herbicides in controlling a wide range of such annual
broad and narrow leave weeds may be related to the differences in their
selectivity toward the target weeds. For instance, Sinal and Lentagran
herbicides were the best for controlling broad- leaved weeds, Grasp and
lloxan were the most efficient for grassy weeds, meanwhile, Panther and
Arelon had a special advantage for controlling both types of weeds. These
results were coincide with those obtained by Ahmed et al., (1993) and Punia
ef al., (1993) who indicated that Arelon (1 kg or 1.85 L/ha) were amongst the
most effective treatments used in controlling broad and narrow leave weeds
{e.g. Chenopodium sp. and Avena sp.) in wheat, particularly when applied at
the 2-3 leave stage of weed growth (Haligren et al., 1991a). Akhatar ef al,
{1991) found that applying Arelon 75 WP at (2 kg/ha) substantially reduced
weed biomass from untreated control values of 114.9 g/m to 5.51g. Simiiarly,
Hassan ef al., (1994} illustrated that Arelon at the higher rates (1.75 L/ha)
completely eradicated broad- narrow leave weeds associated with winter
wheat about one month after foliar application, however, the greatest yield
(3.75 T/ha) was recorded with the lower concentration (0.87 -kg) as
compared with untreated control. In contrast, Ravn (1984) claimed that
Arelen herbicide was effective only against grasses, suggesting that it would
be better to use Arelon in combination with Stomp at a concentration of 1.65
kg/ha or even with others such as Diflufenican, Assert, Grasp and Fuma
herbicides to obtain wider efficiency covering grasses and broad-leaved
weeds as well (Hallgren et a/.,, 1991b; Salembier, 1890). Adamezewski and
Paradowski (1988) reported that using Arelon (2 kg/ha) in tank mixture with
X-Pand (0.6 L) gave promising results for controlling broad-leaved weeds
{87.8-89.9%) and increasing yield from 4.33 T/ha to 5.48-566 T than
applying it alone.

Sinal (Metasulam) and Lentagran (Pyridate) are, in terms of selectivity
and weed control, highly sophisticated herbicides designed preliminary for
controlling broad- leaved weeds in cereal crops (Swed, 1981; Sultan et al.,
1999). In this regards, Drazic et a/., (1987) demonstrated that Lentagran WP
provided good control for broad leave weeds e.g. Sinapis arvensis and
Chenopodium atbum that aggressively attack wheat field, but the negative
effect on the vegetative growth of wheat as well as yield and its constitutes
were discouraging. El-Metwally (2002} assumed that Lentagran WP and
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Sinal at 0.7 and 0.04 Lffed., respectively are the most preferable herbicides
for controlting broad leave weeds in winter wheat. Recently, Saad et af.,
{2003) provided evidence that Sina! at 0.04 Lffed. was more than 90%
efficient in reducing broad leave weeds when compared with grasses (25%).
On the other hand, several workers revealed that Grasp {Tralkoxydim) and
lloxan (Diclofop-methyl) were the most reliable herbicides for controlling
grassy weeds in wheat (Tzamir et al., 1988; Tag-El-Din, 1989). Grasp has
been registered in different countries e.g. France and Egypt as a selective
post-emergence herbicides for controlling narrow leave weeds troublesome
cereals i.e. wheat and barley (Eschenbrenner, 1990; Fayed et af, 1998).
Punia et al., {1993) reported that applying Grasp and lloxan at 0.25 and 1
kgiha, respectively potentially suppressed the growth of the most
proeblematic grassy weeds Avena fudoviciana that strongly hits wheat field |n
different parts of the world from untreated control value of 192.8-3845gm~
to 15.2-166.5 g. Nowicka and Rola (1994) described that spraying Grasp at
1-1.2 L/ha resulted in satisfactory control of Avena fafua weed populations
and other troublesome weeds such as Galfinscga parvifiora, Cenopodium
album and Polygonum convolvulus, particularly when used in combination
with certain adjuvant (e.g. Atplus and Olbras) or herbicides such as Optica.
The results seem to indicate that applying meore than one of the
specific herbicides e.g. one selective for broad- leaved weeds followed by
another one for grassy weeds at sub-recommended dose were equally
effective to substitute those herbicides applied alone at high concentrations
for controling weeds infesie¢ wheat particularly Panther and Arelon
herbicides, the most recommendable for controlling broad and narrow leave
weeds in cereals. This, hopefully, reflected on achieving two main valuable
goais, effective weed control and saving our health and media from the over
consumption of synthetic herbicides. In this context, Faris et al, (1988)
reported that spraying {loxan at 750 ml/donam followed by 2.4-D amine at
1.25 mil provided excellent contral for grasses as well as broad leave weeds
associated with wheat, meanwhile, the individual applicaticn of the herbicide
lloxan (750 ml/donam} or Grasp (425 ml/donam) was effective oniy against
grasses. Ahmed et al, (1991) reveated that Arelon in combinaticn with
Daosanex was maoare efficient in controlling weeds infested wheat than
applying either herbicide alone, even they used at higher concentrations.
Increasing the yield and its components as well as NPK contents in
grain of wheat in response to the herbicidal application or hand weeding
could be explained in term of reducing the growth and density of weed
popuiations associated with wheat plants which giving them the oppertunity
to grown mere vigoursly. Similar results were obtained by Rastogi et af.,
{1984) who attributed the increasing occurred in grain yield {up to 33%) of
wheat as a results of applying Isoprcturen {Arelon & Tolkan formula)
herbicides to the greatest reduction in the growih and development of
surrounding weeds which was estimated by 51-82%. Additionaily, applying
lloxan at 3-4 leaf stage yieided more than 3.4 T/ha against 2 T in untreated
plot for the same reason (Anonymous, 1983). Ahmed et al., (1993) reported
that using Isoproturon herbicide in controlling wheat's weed was promising
for increasing the yieid components (e.g. weight of 100 grains), which
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subsequentiy reflected in increasing the total grain vield to 4.86 T/ha against
4 T for control. Dabec-Gad and Bujak (2002a, b) explained that the
increasing in grain yield in response to Arelon and other related herbicides
was just about a consequence of increasing ear density per m?, number and
weight of grains per ear and 100 grain weight. Supporting view was recorded
by Akhatar et af., (1991) and Khalil ef al., (2000) who confirmed that Arelon
produced more fertile tiller density coupled with more grains per spike at all
level of concentrations than the untreated control, however, the maximum
values of such parameters were obtained, in particular, at the highest rate
(2.47 L/ha) of herbicide application. Punia ef al., (1993) found that Arelon
{Isoproturon), Grasp and lloxan herbicides substantially increased the total
grain yield of wheat treated field by more than 5 T/ha. Recently, El-Metwally
{2002) found geod results with applying Metosulam, Lentagarn, Grasp and
Isoproturon herbicides in increasing the grain yield of wheat and its
compenents, either they applied slone or in tank mixture, suggesting that the
significant reduction in growth and intensity of associated weeds were the
real reason behind increasing the tellering capacity, number of spikes m™
and hence the total grain yieid.

From the obvious resuits it can he suggested that using more than
one herbicide in subsequent application at low concentrations (<
recommended dose) would be more efficient for controlling wide range of
mono znd dicotyledonous weeds infested wheat crop than being used alone
at higher concentrations.

REFERENCES

Adamczewski, K. and A. Paradowski (1988). X-pand- a new herbicide for the
control of dicotyledonous weeds in winter cereal crops. Ochrona
Roslin, 32(3): 8-10.

Adamczewski, K. and K. Matysiak (2002). Ally 20 WG efficacy as influenced
by partener herbicides and adjuvants. Progress in Plant Protection
42{2). 497-500.

Ahrned. K.; Z. Shah.; |. Awan; H. Khan and H. Khan {1993). Effect of some
post-emergence herbicides on wheat (Triticum aestivum L.) and
associated weeds. Sarhad J. of Agric., 9{4): 323-326.

Ahmed, S.; Z.A.Cheema; R.M. Igbal and F.M. Kundi (1991). Comparative

. study of different weedicides for the controi of broad- leaved weeds in
wheat. Sarhad J. of Agric., 7{1}: 1-9.

Akhtar, M.; Q. Hamyyn.; M.B. Giil and M.S. Nazir (1991). Comparative study
of various crop management practices on weed growth and wheat
yield. Sarhad J. of Agric., 7(2): 91-94.

Albrecht, H. (2005). Development of arable weed seed banks during the 6
years after the change from conventional to organic farming. Weed
Research 45(5): 339-350.

Al-Marsafy, M.T. and E.E. Hassanein (1998). Effect of crop rotation on the
control of wiid oat in wheat in Upper Egypt. Egyptian J. of Agric. Res.,
76(3): 1085-1096.

86



J. Agric. Sci. Mansoura Univ., 31 (1), January, 2006

JAnonymous (1983). Wheat in the southwest of Buenos Aires Province.
Revista de los CREA, 16: 44-54.

AO.AC. (1980) Official methods of analysis- (13" ed.) Association of
official analytical chemist, Washington, D.C.

Balyan, R.S.; RK. Malik; R.S. Panwar and V.M. Bahn (1987). Evaluation of
herbicides or weed control in wheat. Haryana Agric. Univ. J. of Res,,
17(2): 170-175.

Boutahar, K. (1994), The effect of weeds and harvest date on losses in
wheat harvest. Al-Awamia, 85: 25-32.

Cheema, Z.A.; M. Lugman and A. Adul Khalig (1997). Use of allelopathic
extracts of sorghum and sunflower herbage for weed control in wheat.
The Journal of Animal and Plant Sciences, 7(3-4}). 81-93.

Cottenie, A.; M. Verloo; L. Kiekens; G. Velge and R. Camerlyneck (1982).
Chemical analysis of plant and soii, pp. 15-17.

Dabek-Gad, M. and K. Bujak (2002a). Influence of tilage and plant care
intensity methods on weed infestation of winter weeds. Annales
Universitatis Mariae Sklodowska. Sectio E, Agricultura, 57: 41-50.

Dabek-Gad, M. and K. Bujak {2002b). influence of tillage and plant care
intensity on the yielding of winter wheat. Annales Universitatis Mariae
Sklodowska. Sectio E, Agricultura, 57: 51-60. :

Dinelli, G.; A. Bonetti; C. Lucchese; F. Calizone; F. Bravin and G. Zanin
{2002). Taxonomic evaluation of Italian populations of Lolium spp.
Resistant and susceptible to diclofop-methyl. Weed Res . 42(2) 1586-
165.

Drazic, D.; Z. Kosovac and D.Glusac (1987). Effect of herbicides on wheat
yields and germination of wheat seeds. Fragmenta Herbologica
Jugoslavica, 16(1-2): 203-208.

El-Kholi, HM. and G.M. Metwally (2601). The indirect effect of some weed
control treatments on wheat grain yield and some soil physical
properties. Builetin of the National Research Center, Cairo, 26(3):
357-370.

El-Metwally, 1M, (2002). Performance of some wheat cultivars and
associated weeds to some weed control treatments. Zagazig J Agric.
Res. 29(6): 1907-1927.

Eschenbrenner, P. (1990). Grasp 60 broad spectrum graminicide for post-
em. control in small grains. Defense des Vegetaux, 44(263): 19-21.

Faris, ¥.S.; A.A. Husain; N.M. Kamel and N.T. Tarir (1988). Taxonomic study
on distributed weeds and their control by some selective herbicides in
wheat field in Erbil. Zarco 2(4): 79-81.

Fayed, T.B.; S.R. Sabry and S.H. Aboul-Ela (1998). Effect of wild oat (Avena
fatua L.) herbicices on weed density, wheat grain vield and yield
components. Annals Agric. Sci., Ain Shams Univ., Cairg, 43(1): 173-
188. -

Goetz, R.J.;; T.N. Jordan; JW. McCain and N.Y. 3u {2001).
indiana Plants Poisonous to Livestock ang Pets.
http://www.vet. purdue. edu/depts/additoxic/cover1. htm (Access 2001),

Gomez, K.A. and A.A. Gomez {1984). Statistical procedure for agricultural
research. John Wiley and Son. Inc., New York.

87




Sharara, Faida A.A. et al.

Greph, S. and Y. Kleifeld {1988) New herbicides for selective post'-
emergence weed control in wheat. Phytoparasitica, 16(4); 382-383.

Gunnarson, B. (1989). Arelon (isoproturon)- 12 years’ experience in Sweden
against Apera spica-venti and Alopecurus moysuroides. Swedish Crop
Protection Conference, Volume 2, pp. 125-137.

Hallgren, E. (1991a). Control of Apera spica-venti and dicot weeds with
herbicides in direct- drilling and conventional sowing of winter wheat.
Swedish Crop Protection Conference. Weeds and Weed Control. No.
32, pp. 127-138.

Hailgren, E. (1991b). New herbicides for control of grass weeds (and dicot
weeds) in cereals. Swedish Crop Protection Conference. Weeds and
Weed Caonfrol. No. 32, pp. 173-189.

Hassan, SW.; S. Khan; M.A. Khan; A. Rahmatullah and §. Khan (1994).
Effect of different level of herbicides on weed populations and grain -
vield of wheat. Sarhad J. of Agric., 10{2). 117-120.

Itokawa, H.; Y. Oshidz; A. lkuta; H. Inatomi and T. Adachi {1982). Phenolic
plant growth inhibitors from the flowers of Cucurbita pepo.
Phytochemistry, 21: 1935-1837.

Khali, 3.K,; AZ Khan; S. Paigham; A.R. Baloch and M.F. Malik, (2000).
Herbicides and row spacings effect on the leaf characteristics and
grains per spike of wheat. Sarhad J. of Agric., 16(1): 13-17.

Kroll, A. (2001). The reiationships between sectoral policies and agricultural
water use in Mediterranean Countries. Case study of Egypt, Executive
summary. hitpAwww.jrc.eg/brojects/polagwat/case/egypt. htmi

Metwally, G.M. and A.A. Hassan (2001). Efficacy of adding urea or
ammonium sulphate on herbicide efficiency in controlling weeds in
wheat crop. J. agric. Sci. Mnsoura Univ., 26(6): 3435-3446.

Mosad, S.A. and M.A. El-Hamid (1998). Effect of weed control and
preceding summer crop on the annual grassy weeds and wheat grain
vield. Assiut J. of Agric. Sci., 29(3).115-121.

Nowicka, B. and H. Rola (1994). Evaluation of Grasp 250 SC herbicide for
weed control in spring cereals. Ochrona Roslin, 38(4}): 4-5.

Ociemah, M.; S. Gaspar and M. Atta (1988). The influence of herbicides
application on seed quality in winter wheat. Acta Agronomica
Hungarica, 37(1-2): 47-54,

Olofsdotter, M.; D. Navarez and M. Rebulanan (1997). Rice allelopathy-
where are we and how for we get. The 1997 Brighton Crop Protection
Caonference- Weeds, Weed Science, Fridriksberg, Denarmnark, pp. 94-
104

Funiz, $.8,; RX. Malk and K.C. Bishnot {1989). Relative efficacy of
isoproturon formulations for the control of weeds in wheat. Crop
Research Hisar, 2(2): 224-225.

Punia, S.S.; R.S. Panwar; S.K. Kohkahr and R.K. Malik (1993). Chemical
weed control in wheat. Integrated weed management for sustainable
agriculture. Proceedings of an Indian Society of Weed Science
Internetional Symposium, Hisar, India, 18-20 November, Volume Il
pp. 88-88.

83



J. Agric. Sci. Mansoura Univ., 31 (1), January, 2006

Rao, M.H. and $.5. Duhoon (1986). Relative performance of isoproturon
formulations for weed control in wheat. indian J. of Agron., 31(4): 394-
395.

Rapparini, G.; M. Pizzi and D. Bartolint (1987). Initial experiments on the
control of Brorus sterilis in hard wheat. Informatore Agrario. 43:89-97.

Rastogi, S.K.; D.K. Gupta and S.K. Katyal (1984). Econcmic evaluation of
herhicides in the control of Phalaris minor (Retz) in sandy loam soils of
Haryana. Pesticides, 18(18): 39-39.

Ratajczyk, G. (1991). FPossibility of combined application of herbicides with
Siarkoi K. and with a wetting solution in winter wheat. Gchrona Roslin,
35:2-3,7-8.

Ravn, K. (1284). Chemical contral of grass weeds in winter cereals. Nordisk
Jordbrugsforskning, 66{(2): p 177.

Saad EI-Din, 8 A.; A. Samia and |.M. El-Metwally (2003). Response of wheat
and faba bean plants and their associated weeds to some weed
control methods. J. Agric. Sci. Manscura Univ., 28(8): 5931-5544

Salembier, J.F. (1990). Studies on complementary action of foliar-acting
grass herbicides with isoproturon. Mededelingin va de Faculeit
Landbouwwetenschappen, Rijksunvesiteit Gent, 55(36): 1177-1186.

Sharara F. A,; T.A. El-Shahawy and K.G. Ei-Rokiek (2005). Effect of some
novel herbicides on the controlling weeds associated with maize
planis. J. of Agron., 4(2). 88-95.

Sultan, M.S.; M.A. Badawi; AA. Salama; S.A. Ahmed and .M. Ei-Metwally
(1999). Effect of some herbicides and biofertitization on growth and
yield of wheat as well as associated weeds under different nitrogen
fertilizer levels. The 2™ international Conference of Pest Control,
Mnsoura, Egypt, 6-8 September, p 445-460.

Swed, K. (1991). Selection of herbicides for control of weeds in spring wheat
crops. Ochrona Roslin, 35: 2-3, 10.

Tag-El-Din, A.; M.O. Ghandorah; D. Al-rAjhi and F. Meneesy (1989).
Evaluation of herbicides for weed control in irrigated wheat in Saudi
Arabia. Tropical Pest Management 35(3): 321-325,

Tamayo-Eesquer, L.M. and J.L. Martinez-Carriile (2002). Resistance of little
seed canary-grass, Phalaris minor Retz., and hood canary-grass,
Fhalaris paradoxa L., to commercial herbicides in the Yaaqui Valley of
Sonora, Mexico. Resistance Pest Management Newsletter, 12(1}; 37-
39.

Tzamir, G.; N. Bilitzer; S. Kedar; B. Mergalit; Y. Barzily an¢d M. Freiman
(1988). Tralkoxydim (Grasp, PP 604), a new herbicide for grass weed
control in wheat. Phytoparasitica, 16(4); 383-384.

Wicks, G.A.; AR. Marin and D.J. Lyon (2002). Cuiltural practices to improve
weed control in winter wheat. (G99-1389-A.
http-Jianrpubs. unl.eduiweeds/q1483. htm#icontrolling (Access: 2002).

Wu, H. W.; T. Haig; J. Pratley; D. Lemerle and M. An {2301). Ailelochemicals
in wheat (Triticum aestivum L.): production and exudation of 2, 4-
dihydroxy-7-methoxy-1, 4-benzoxazin-3-ane. Journal of Chemical
Ecology, 27: 1691-1700.

89



Sharara, Faida A.A. et al.

L.al_l k_)‘g Umw| Aadle, & A.Ul__a\’l u.n.tL_n:Jl Sl (et 4.1191_

(Tnt:cum aestivum L.) padll Jgaaa
M;.h&h&i}g\,@l F.g.al)._:lJLii.ﬂ.‘.._a:-dJLthJiﬂml -'I-nl;.\gl!
s — 5 alal = Ball — Sl e gl 58 el - Sl aud

A il A badlan - ks el el 38l de ey iR S jad Sy sal
SPWERONERENLT Y PR S PEN - RS I LR P E S L __,,atl}ﬂ L il Ay
cdr el o (Sinal 10 SC ; Lentegran 600 EC) oy o 1 2 B pdid il
Grasp 10 SC; lloxan EC Ji 5« GV da e A S0 4 Sl daadnial
cee ol M dacd Panther SC; Arelon FL J aaaiul s 86 dgulall Sliall
el o DLty Lo SolalaaS g pieall posenall o L) ol Cieainl) L LAY
CIPVS-INEEAEH SORRE [ H: R PRIOVTREIC VIR S I R SO SYR
L ‘wc-J:J*JJﬂJJ-d N ERE NENE P PN IR I3 R UREG OV JCH IO W
; Arelon _ _4__,“_J.1\ Alebeall 8 il el danliaddl @)Y Ay Ly e
sy s ad A Y el Mgl e 06 1.25 Lifed. =i < 5 2ic Panther
P ) a5 3 (up to 86%) iy (UP tO 98%) duay e Liiial
L T e e Iales (e W i e 13 Gl 7% o ok ey gl s
o Sl e o dlentagran Slnat Jaeanad o Ws ._,,Jus.n FRTRTSY
A5 ey a0 ABles 2 el by pm sl e 893S 5 e lloxan 5 Grasp
il e bl Al i b e el e TS 5 ae gioa o Caanadad A Sl

3.._.-_,.‘_.5}] 5 il dlolaa T JJ.\_.J‘U 4._JL9..q (53 620/0);;_)44 L;uc_as]l \.JPUW
A ag g e BLE a) sei e 2adl 3 (45-93%) sua it Mla_-.‘,éﬂ

ey Aabaall et LS 47-53% faie Jpasdll Rl ady K, adlly By
\GJL_UJHLNPKJ‘-}ML—E)A’Ml__}émt J_;‘;....éd:_!'r b |
Ot il g g mSH PR P all 38 ) lataay &3 il e gl g Alaladdl g g Joas
S B L agadl e (B D58 5 e & AW Slonall e va Sne A GTaaild
il e 13 e el eand dasiadl SHIAE e ad s sre Aadle 8 Agleld S
dpie Aglladl 2 S Al e o g B2 pila B s

90





