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ABSTRACT 

Weeds represent the most serious problem in 
wheat in Egypt. For their control, two field ex
periments ,vere caiIied out during two winter sea
sons (200412005) and (2005/2006) at National 
Research Centre experimental station at Shalakan, 
Kalubia Governorate. Some groups of herbicides 
(Dirby, Harmony extra, Granstar, Ecopart, Illoxan, 
Topic and Arelon) as well as hand weeding and 
unweeded treatments were evaluated in wheat. In 
addition, herbicide combinations were also as
sessed. Harmony extra at 24 g / fed. provided ac
ceptable control for broad leaved weeds but failed 
to control completely narrow-leaved weeds. Topic 
at 140 g / fed. provided great control of narrow 
weeds (97.68% reduction in dry weight after 90 
days from sowing). Mixtures of both Harmony 
extra +Topic at rates (18 g 1 fed. +105 g 1 fed.) 
were better than Harmony extra alone for weed 
control (99.19 % control, 90 days after sowing) 
and grain yield. Concerning the other herbicides, 
Granstar + Topic were effective in controlling 
both broad and narrow weeds. The efficacy of 
Harmony extra + Illoxan was lower (91 .2% con
trol). Overall, Arelon or mixture of Harmony extra 
+Topic were the most effective treatments with 
regard to weed control and wheat growth, yield 
and its attributes. However, no carryover damage 
with all used herbicides was observed on wheat. 
Estimating individual amino acids in the yielded 
grain revealed increa~p- in essential and nonessen
tial amino acids due to single or combined appli
cation of herbicides. Pronounced increase was 
recorded with Harmony extra and Topic. 
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(Accepted May 21, 2007) 

INTRODUCTION 

Wheat is one of the most important crops III 

the world. It is considered the main source of 
foods in Egypt. So, increasing wheat production 
must be a national interest to minimize the gab 
between production and consumption. 

Weeds arc the most imponant problem in 
wheat causing loss of yield. The reduction of 
wheat yield due to weed Il1kstation amountcd 
30.7% (Nisha et (II 1999), 3 \ .9% (Tiwari and 
Parihar, 1997) to 61% (Hucl, 1998) as compared 
to weed free control. Weeds Illay afkct wheal 
production in many ways; wheat yield may be 
reduced significantly when weeds compete With 
wheat plants for light, water and minerals (Hus
sein, 2002). 

Weeds may also inhibit wheat growth through 
release of allelopathic chemicals that are toxic to 

wheat plants (Ortega et 11/ 2002). In addition, 
weeds or weed seeds contaminating harvesting 
grains may reduce quality. Moreover, weeds may 
interfere with harvesting and raise the moisture 
contents of the harvested grains, kading to dam
age from heat and pests in storage (AI-Khatib, 
1995). Moreover, weeds are part of the ecology of 
a field and can have other less obvious effects, 
such as serving as a reservoir for insects (Mar
shall et al 2003) and diseases (Ramappa et til 
1998). 

Weeds can be controlled by mechanical meth
ods, but dependence on these methods alone de
creased weed control consistency, crop yield ,lIld 
economic return (Mount Pleasant et til 1994). So, 
using herbicides is one option to cOlllrol weeds 
effectively in wheat. 

Several weed control strategies are available to 
control weeds in wheat. Ecopan (pyraflufen ethy I) 
was introduced as a new selective herbicide for 
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control of broadleaved weeds in cereals (M iura et 
01 1993). It discovered by ~ihon Nohyaku Co. 
Ltd. and helongs to the chemical group of 
phenylpyrazoles. it is well known as a suhstance 
of the wild family of PPO-inhibitors (Inhibits the 
plant enzyme protoporphyrinogen oxidase). It 
causes rapid necrosis and desiccation of stems and 
leaves in sensitive species in the presence of light 
(WSSA Herbicide Handbook Committee, 2002, 
p. 374 and Ivany, 2005) The herbicide used in 
co-formulations with different herbicides for con
trol of broadleaved weeds in cereals (Scheer et III 
2004). 

Ilioxan (diclofop methyl) and Topic (clidina
fop-propargyl) are two selective grass herbicides 
related to aryloxyphenoxy propionate which are 
active against acetyl Co enzyme A carboxylase in 
sensitivc species (Burton et (/1 1989 and Bradely 
et III 2001). They are used alone to control narrow 
weeds (grasses) or mixed with substituted urea 
e.g., Harmony extra (thifensulfuron), Granstar 
(tribenuron), Arelone (isoproturon) or others (He
redia, 200 I). These groups of herbicides are used 
to control broad leaved weeds through inhibiting 
branched chain amino acids (leucine, isoleucine 
and valine) by inhibiting one key plant enzyme 
acetolactate synthase (Buker et tl/2UU4). 

II10xan or topic was found to reduce weed dry 
matter e.g., Pha/arts minor, La/hun rtg/dum and in 
turn increased wheat grain yield (Kumer et til 
2005 and Saini and Angiras, 2005). While, Saad 
EI-Oin and Ahmed (2004) reported that applica
tion of Granstar significantly decreased weed 
population and weight of weeds grown in wheat 
fields as compared to unweeded treatment. How
ever, It was proved that weed control was more 
consistent when two herbicide applications were 
used compared with single application, Fenni et til 
(2002) stated that combination of Illoxan with 
Bromonxyl controlled effectively both broad and 
narrow leaved weeds and increased wheat grain 
yield by more than 1200 kg/ha compared with 
un weeded control. Similarly, Illoxan + Sinal at 
0.027 + 0.66 L! fed control leu broad and narrow 
leaved weeds in wheat and increased wheat grain 
yield compared to single application (Sharara et 
til 2006). Sunilar results were obtained by (Khan 
el III 2004; Barros el til 2005 and Tiwari el a/ 
2005). Hc""evpr. ::np.-oving wheat growth, yield 
and its components due to application of isoprotu
ron was achieved by EI-Metwally (2002). 

Therefore, this study aimed to evaluate the ef
ficacy of some herbicides used alone (at recom
mended rates) and combined in sequence (at lower 

rates) on growth, yield. yield attributes and total 
amino 'Kids as well as associated weeds. 

MATERIALS AND METHODS 

Two field experill1t:l\ts \\ere conducted at the 
Agricultural Experimental station at National Re
search Centre, in Shalakan, Kalubia Govt:fIlorate, 
Egypt to study the effect of some herbicides re
lated to different groups alonc or combined in se
quence on controlling weeds III \\heJt dUring t\\O 
winter seasons (200412005) amI (200:'; 2006). The 
soil texture was clay loam With 172 ~o oq;anlc 
maller and pH 8 12. The t:xperimental unite (pl\Jt) 
area was 10.50 me (} /400feddan). Wheat grams 
(TriticulII aesliv/l1II L.) cv. Giza 168 was broad
casted on the soi I at the rate of 60kgl feddan on 
both seasons The grains were sown at 20 Novem
ber· In 2004,.2005 Jnd 27 Noveillbel ill 2005/2006. 
The other cultural practices were ~lppl ied as usual 
Harvesting was performed in 20 and 27 of Ma: in 
the first and second seasons, respectively. Tht: 
experiments consisted of 17 trt:Jtments includlllg 
control and hand weeding. Weed control treat
mwts with three replicates were arranged ran
domly as follow: 

l-Dirby OOcm/fed) 2-Harmony (24g I fed.) 
3-[copart (2:'Ocm/fed.). 4-Granstar (8g/fed) 
5-lllo,an(1 L/fed) 6-Topic(140g/fed) 
7-Dirby + Illoxan (225 cm + 0.75 L). 
8-Dirhy + Topic (22.5 Clll " 105 g). 
9-Harmony + Illoxan (18g + 075L). 
IO-Harmony -1 Topic (18 g + 105 g). 
II-Ecopart + Ilioxan (I 87.5clll T 075 L). 
12-Ecopart + Topic (187.5 cm + 105 g). 
13-Granstar -1 I110xan (6 g t 0.7:' L) 

J 4-Granstar " TopIC (6 g + I05g). 
15-Arelon (1.25 L I fed) 
16-Hand weeding after 35 days Irom sowing. 
17-LJnweeded (Without control). 

The herbicides were spray cd with knapsack 
sprayer. The common, trade and clH:mical names 
as well as tile fale llfapplicatillil III till.' herbicides 
used are ShO\\ll in Table (I). 

Weed samples from one square Illeter were 
taken randomly trom each plot 60 and 90 days 
after sowing. After heading stage samples of ten 
wheat plants were taken randomly from each plot 
to determine flag leaf area (em'). Sampks of 
ten wheat tillers were taken randomly trom each 
plot at the end of the season to measure plant 
height (cm), Spike length (cm), number of 
spike leiS ! spike, number of grains! spike, weight 
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Table I. Trade, common and chemical names; rate and time of application of herbicides used 

Trade Common	 Rate of
Chemical name name name application 

Dirbyl75 Sc Florasulom+ N-(2,6-diOuorophenyl-8-0uoro-5-methoxy[ 1.2 4] triazolo 30cm/fed 
Flumetsulom [1.5- c]pyrimidine-2-sulfonamide+ N-(2,6-diOuorophenyl-8

fluoro-5-methyl[ 1.2 4] triazolo[ 1,5- a]pyrimidine-2- sulfona
mide 

Harmony Thifensulfuron Methyl 3-£-4-methoxy-6-methyl-1 £~3£~5-Triazine-2-yl) 24 glfed 
extra amino Icarbonyllamino Isulonyl[-2-thiophencarboxylate 

Ecopart	 pyraflufen- pyraflufen ethyl (ethyl 2-chloro-5-(4-chloro-5- 250cm Ifed 
ethyl. ET 75 I diOuoromethoxy-l-methyl-1 H-pyrazol-3- yl) 4 fluorophenoxy 

acetate
 
Granstar Tribenuron- I-Methyl 2[[ {N-(4-methoxy-6-methyl-I.3,5 triazin 2-yl) 8g.'fed
 
75%DF methyl methyl amino} carbonyl] amino] sulfonyl]benzoate
 

II10xan 600	 Diclofop (T)-2-[ 4-(2A-ctichlorophenoxy) phenoxy] propionic acid I Ufed 
methvl 

Topic Clodinafop (R -2-[4- (5-chloro-3-0uoro-2-pyridinyl)oxy J phenoxy] propi- 140g'fed 
24%EC propargv! onic acid 
Arclon 50 y Isoproturon [1\-( 4-isopropylphenyl)-N-N-dimethyl urea] 1.25Ufed 

EC 

FL 

Selectivity 

Broad-
leaved 
weeds 

Broad-
leaved 

Broad-
leaved 

Broad-
leaved 

Narrow 
leaved 
Narrow 
leaved 
Broad 
and Narro\\ 
leawd 

Manufacturing
 
(Source)
 

DowElanco
 

Essenchem
 
Chemical Co.,
 

Ltd.
 
Nihon Nohyaku
 

DuPont
 

(Hoechst)
 
AgrEvo
 
Scngerta
 

Hoechst)
 
AgrEvo I Novar

tis I Rhone
 
Poulenc
 

Time of 
application 

After 20-25 
days from 
sowing 

After 20-25 
days from 
sowing 
After 20-25 
days from 
sowing 
After 20-25 
days from 
sowing 
After 30 days 
from sowing 
After 45 days 
from sowing 
After 20-25 
days from 
sowing 
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of grains I spike and weight of IODD-grains (g). At 
harvest, sampies from one squ;:,;;;. meter were 
taken and the following measurements were re
corded: 

Number of spikes /m2 
, grain yield (ardab I 

fed.) and straw yield (ton / fed.). 
Combined data of the two seasons were statis

tically analyzed according to Little and Hills 
(1978). 

Chlorophyll concentration of leaves 

Total chlorophyll was measured by using MI
NOLTA CHLOROPHYLL METER 502 (SPAD) 
Soii and plant analysis Department trom Minolta 
Company. Leaf chlorophyll a concentration evalu
ated with SPAD units was transformed to mg 1m2 

by the following equation, (Monje and Bugbee, 
1992): Ch!. = 80.05 + 10040 x (SPAD). 

Total aminoacids 

Hydrolysis was carried out according to the 
method of Spitz, (1973) as follow: A known 
weight of grinded grains was placed in a test tube 
with screw cap; IOml of 6N HCI was added. The 
test tubes were transformed to an electric oven at 
1IDoC for 24 hours. The extract was filtrated, then 
transferred quantitatively to evaporating flask and 
allowed to remove HCI under vacuum. 

Totai amino acid analyses were performed on 
an Eppendorf-Germany LC 3000 amino acid ana
lyzer. The operating conditions were: flow rate, 
0.2rnl/min.: Pressure of buffer from 0 to 50 bars; 
pressure of reagent from 0 to 150 and reaction 
temperature 1230c. 

RESULTS 

Weed growth 

The major weed specIes which were found in 
the wheat fields were annual broad leaved weeds, 
i.e. Chenupudium ulbum L.: Bela vulgariS L.; 
Meltlolus indrcus L. and Ammi majus L. while the 
dominant annual grass weeds were Avena falliu L. 
and Lolium [emulen/um L. 

Broad leaved weeds 

Data in Table (2) reveal that ali weed control 
treatments decreased significantly the fresh and 
dry weight of broad leaved weeds after 60 and 90 
days from sowing as compared to the unweeded 
check. In general, application of Harmony or 

Granstar alone or combined with topic or Illoxan 
recorded the highest significanl reduction in both 
fresh and dry weights of broad leaved weeds. It is 
worthy to mention that while the reduction in dry 
weight at 90 days after sowing reached to ~7.3~
99.24% due to combined treatments of topic and 

other herbicides, this reduction recorded 16 ~'o by 
Topic alone as compared to unweeded control. 

Narrow leaved wceds 

As indicated in Table (2), tile application of all 
herbiCides alone or in combined application were 
found to inhibit slgniticantly both fresh and dry 
weight of grasses at both stages (after 60 and 90 
days). Maximum significant reduction was real
ized by Arelon alone where it recorded 99.92 and 
99.23% reduction in dry weight atter 60 and 90 
days from sowing in comparison to un weeded 
control. In addition, Topic alone or in combined 
spraYing induced great signiticant inhibition 
where it reached 97.68 % reduction in dry weight 

90 days alier sowing. This reductIon recorded 
89.66, 97.68, 85.79 and 95.35 % when sprayed 
with Dirby, Harmony, Ecopan or Granstar, respec
tively. 

Total weeds 

The data in Table (2) show that all weed con
trol treatments decreased signiticantly the lOtal 
fresh and dry weight of weeds after 60 and 90 
days frol11 sowing in comparison to the unweeded 
control. The highest significant reductions in total 
dry weight were obtained by Arelon (9930 and 
98.% %), Harmony + Topic (99.03 and 9~.26), 

Granstar + Topic (9847 and 97.22 0(0) and Gran

star ~ Ilioxan (96.80 and 95.02 %), respectively in 
comparison with unweeded control in [he COIll

bined of the two seasons. The lowest reduction in 
total dry weight after 60 and 90 days from sowing 
recorded by using single treatment of [eopart 
(4321 and 50.39 %) or Granstar ( 5096 and 

52.!Q). 

Wheat studies 

Growth characters 

Flag leaf area (cm 2) and plant heighl (em): Data 
recorded in Table (3) indicate that flag leaf area 
and plant height were markedly increased due to 

controlling weeds by different herbicide treat
ments alone or in sequence as compared lO the 
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Table 2. Comparative studies between the effects of some herbicides alone and their combinations on controlling weeds in wheat cv. Giza 168. (Com
bined analysis of the two seasons) 

After 60 day~; from sowing After 90 days from sowing 

Treatments 
Rate I fed 

Dirby 30 cm 

Harmony 24 g 

Ecopart 250cm 

Granstar 8g 

IIloxan 1L 

Topic 140 g 
Dirby +lIIox3O 22.5 cm+ 

0.75 L 
Dirby+Topic 22.5 cm+ 

+105 g 
Harmony+lllox3O 18g+0.75L 

Harmony+Topic 18g +105 g 

Ecopart+llloxan 187.5cm + 
0.75L 

Ecopart+Topic 187.5cm + 
105 g 

Granstar+ Illoxan 6g + 075L 

Granstar+Topic 6g+105g 

Arclon 1.25 L 

Hand weeding -
Unweeded 

LSD a15% 

Fresh weight (g) Dry weight (g) 

Broad 
leaved 

Narrow 
leaved 

Total 
weeds 

Broad 
leaved 

Narrow 
leaved 

2.53 129.80 132.33 0.37 2277 

0.46 

10.93 

0.54 

213.33 

260.00 

16.66 

192.53 

410.66 

361.33 

64.00 

6.00 

81.33 

192.99 

421.59 

361.87 

277.33 

266.00 

97.99 

0.07 

1.44 

0.08 

31.37 

38.23 

2.46 

33.77 

72.04 

63.38 

11.23 

1.05 

14.27 

3.11 43.33 46.44 0.47 827 

2.80 

1.40 

22.00 

67.13 

6.00 

4366 

69.93 

7.40 

65.66 

0.41 

0.21 

3.23 

1037 

1.05 

7.66 

18.00 41.40 59.40 2.64 7.26 

1.62 

1.50 

2226 

10.00 

23.88 

11.50 

0.24 

023 

390 

1.75 

5.00 

9000 

340.00 

10.56 

0.40 

122.60 

45266 

15.78 

540 

212.60 

79266 

2202 

0.84 

1323 

5000 

1.54 

006 

2l.50 

79.41 
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Fresh weight (g) Dry weight (g) 

Total 
weeds 

Broad 
leaved 

Narrow 
leaved 

Total 
weeds 

Broad 
leaved 

Narrow 
leaved 

Total 
weeds 

23.14 

33.84 

73.48 

63.46 

600 

4.06 

18.00 

4.06 

460.00 

265.33 

478.66 

466.66 

466.00 

269.39 

496.66 

470.72 

0.93 

0.63 

2.81 

0.64 

82.14 

47.38 

85.47 

83.33 

83.07 

48.01 

88.28 

83.97 

~ 
V> 
"0 o 
~ 
V> 
(l) 

o...., 
42.60 

39.28 

16.73 

420.00 

461.33 

25.33 

86.66 

12.00 

110.66 

506.66 

473.33 

135.99 

65.62 

72.08 

3.96 

15.47 

2.14 

19.76 

81.09 

7422 

23.72 

~ 
:::; 
(l) 

!=? 
§ 
0

8.74 

10.78 

912 

7.15 

53.33 

7866 

62.45 

85.81 

1.44 

1.12 

9.52 

14.04 

10.96 

15.16 

~ 
(l) 
(l) 
0
V> 

5' 

1.26 6.10 12.00 18.10 0.96 2.14 3.10 
~ 
(l) 

~ 

10.89 

9.90 

4.14 

6266 

69.33 

562 

104.00 

73.33 

4466 

166.66 

14266 

50.28 

9.79 

10.83 

0.89 

1857 

13.09 

7.97 

28.36 

23.92 

8.86 

:::; 
(l).., 
r:r;::;. 
0: 
(l) 
V> 

1.98 411 24.00 2811 0.65 428 4.93 

0.90 7.33 4.00 11.33 1.14 0.71 1.85 

3473 160.00 200.00 36000 25.00 35.71 60.71 

129.41 54933 51600 106533 8583 9213 177.96 

4.36 13 12 19.97 2696 2.04 3.56 4.56 

v, 
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Table 3.	 Comparative studies between the effect of some herbicides alone or their combinations on 
plant height, Ilag leaf area and lotal chlorophyll contents ill Ihe leaves of wheal cv. Giza \68 
at heading (Combined analysis of the two seasons). 

Plant height Flag leaf area ,hlomph,,, ,~"""" ITreatments Rale I fed 

Dirby 30 em 

Harmony 24 g 

Ecopart 250 COl 

Granstar 8g 

II10xan IL 

Topic 140 g 

Dirby +J1loxan 22.5 cm+ 0.75 L 

Dirby+Topic 22.5 cm+ +105 g 

Harmony+llloxan 18g+ 0.75 L 

Harmony+Topic 18g T\05 g 

Ecopart+! 1I0xan 187.5cm +O.75L 

Ecopart+Topic illY.5cm + i05 g 

Granstar+llloxan 6g + O.75L 

Granstar-+ Topic 6g + 105 g 

Arelon i.25 L 

Hand weeding 

Unweeded 

LSD at 5 % 

(cm) (cm") mg / m- __ 

93.75 34.65 
477.33 

94. J7 3520 4804) 

91.77 33.50 474.73 . 

91.88 34.11 474.73 

89.10 33.10 46641 

94.10 34.75 480.+5 

98.10 37.62 496.05 

98.99 38.90 50645 

98.53 38.72 508.01 

103.00 4217 55741 

96.42 36.50 496.05 

96.99 3S.1 i 481.49 

99.96 39.30 537.13 

101.42 40.15 537.65 

101.88 4192 Sn.B1 

94.33 37.45 481.49 

87.75 32.00 44/(n 

3.40 1.24 15.38 

unweeded and hand weeding treatments. Maxi
mum values were detected with Harmony + Topic 
followed by Ardon, Granstar +topic, Gransrar t

l!loxan and Dirby + Topic, respectively. The low
est values were recorded with the unweeded 
check. 

Grain yield and its components 

Number of spikes / m' 

The results in Table (4) indicate that the ma
jority of herbicide mixtures induced great signifi
cant increase in number of spikes 1m" The in
crease was higher with mixture than individual 
herbicides. Mixed treatments of herbicides caused 
marked significant increase especially with Har
mony + Topic (66.67 % over unweeded control). 
Similarly great significant increase was obtained 
due to Arelon alone (62.96% over unweeded con
Ira!). However, the lowest number was recorded 
with unweeded check. 

Spike length (em) 

The data pre~elllc:J in Table (-l) Indicate that 
spike length increased significalltl) ,:'pr the lIn
weeded control due to mOSl herbil:lde lreatmelll, 
aione or in combined treatments l'vLl\illllllll 111

crease was obtall1cd by adding the hnbil:ide luplc 
to Harmony extra foliowed by single herbiCide 
treatment of Arelon. In cuntmsi, unweeded pllHS 
recorded the lowes! vaiues in spike icngth. 

Number of spikelcts/spikc and number of 
grains / spike 

The obtained resuits Crable 4) indicate that the 
number of spikelets and number of grains Ispike 
increased significantly 1I10stly by herbicide mix
ture. Ilowever, signilica'lt increase was observed 
to lesser exlent by individual herbicides. Arelon 
exhlbiled largt: significant increase that corre
sponded to the effect of combined treatments of 
Harmony + TopiC and exceeded to a great extent 
the effect of other herbicide mixtures as compared 
to the unweeded contro!' 

Arab Univ. J. Agric. Sci., 15(2),2007 



Table 4. Comparative studies between the effects of some herbicides alone and their combinations on yield and yield components of wheat cv. Giza 
168. (Combined analysis orthe two seasons) 

No of Spike 
Treatments Rate / fed spik~s / length 

111 (em) 

Dirby 30 cm 416 9.72 

IHarmony 24 g 420 9.87 
Ecopart 250 cm 402 9.76 
Granstar 8g 408 8.83 

>- Illoxan IL..... 396 9.65 
cr "" Topic 140 g 427 9.83C 
;:l Dirby +Illoxan 22.5 em + 482 10.38
< 

0.75 L 

>
e-

Dirby+Topic 22.5 cm+ 542 10.61 
(JQ 

+105 g :c. 
n 

Hannony+1l\oxan 18g+0.75L 506 10.55C/l 
n 

Harmony"Topic 18g I05gT 630 12.16 
u, Ecopart+Illoxan 187.5cl11 + 440 105...--. 

o .75L~ 
N Ecopart+Topic 187.5cm -+ 460 10.32
0
 
0
 105 g 

Granstar-+llioxan 6g + 0.75L 
--..l 

562 JO.83 
Granstar+Topic 6g+I05g 566 11.16 
Arclon 1.25 L 616 12.05 
Hand weeding 442 9.88 
Unweeded 378 8.55 

LSD at 5% 17.10 0.71 

No of 
spikelets/ 

spike 

19.10 

19.55 

18.44 

18.77 

17.77 

19.11 
19.99 

20.44 

20.33 

22.44 
19.77 

19.77 

21.21 

20.99 

21.21 

19.66 

17.10 

1.37 

No of 
grains/spike 

51.00 

54.00 

46.33 

48.00 

45.00 

51.66 
57.66 

58.66 

58.66 

69.66 
56.00 

57.00 

59.66 

60.00 

60.00 

53.66 

42.33 

4.35 

Weight of 
grains/spike 

(g) 

2.22 

2.00 

2.0 I 

2.01 

1.89 

2.45 
2.60 

2.66 

2.63 

3.16 
2.50 

2.56 

2.67 

2.76 

2.83 

2.40 

1.81 

0.32 

Weight of 
1000 

grains (g) 

43.55 

43.73 

4416 

43.51 

42.77 

43.83 
45.40 

46.33 

4633 

56.56 
4456 

44.92 

47.34 

4810 

49.88 

44.44 

41.82 

2.56 

Grain yield 
(ardeb/fed. ) 

21.12 

21.55 

19.63 

19.77 

19.63 

20.30 
26.49 

:27.16 

26.69 

2984 
2490 

2472 

:2736 

2828 

2873 

:n 15 

1632 

160 

straw 
yield 

(ton/fed) 

3.38 

3.96 

3.35 

3.98 

3.42 

3.50 
3.40 

4.16 

4.21 

473 
3.69 

3.60 

4.60 

4.82 

4.87 

4.23 

3.19 

0.164 

Biological 
yield(kg 

/fed) 

6548.0 

7192.5 

6294.5 

6945.5 

6364.5 

6545.0 
7373.5 

8234.0 

8213.5 

9206.0 
7425.0 

7308.0 

8704.0 

9062.0 

9179.5 

7552.5 

5638.0 

512.3 
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Weight of grains /spike (g) 

The results in Table (4) indicate that treating 
wheat plants with herbicides alone or in combina
tion appeared to enhance significantly weight of 
grains / spike as compared with unweeded control. 
The increase was noticeable with application of 
Hannony and Topic (74.59 % over unweeded con
trol). In addition, Arelon caused great significant 
increase (56.35 %). 

Weight of toOO-grain / spike (g) 

The data illustrated In Table (4) reveal that 
foliar application of herbicides increased signifi
cantly weight of 1000grains. No evidence refers to 
antagonistic action betwcen mixed herbicides; 
conscquently. the responsc was higher with com
bined treatments ivloreovcr. Arelon recorded 
markcd significdnt incredse. The most effective 
tre,llmcnt obtained with combined treatments of 
Harmony with Topic. the increase reached to 
35.25'Yo over unweeded control. It is worthy to 
mention that Arelon recorded 19.27%1. 

Grain yield (ardab /feddan) 

Data in Table (4) show great significant dif
ferences in wheat grain yield (combined of the two 
seasons) due to all herbicides and hand weeding 
tlTatments. Multiple herbicide application resulted 
in higher grain yield than single herbicide applica
tion. Thus, the highest grain yield was remarkable 
with Harmony + Topic followed by Arelon, Gran
star + topic or Granstar -+ Illoxan. These superior 
treatments increased the average of grain yield 
than unweeded treatment by 82.84, 76.04, 73 .28 
and 67.65 %, respectively 

Straw yield (ton /feddan) 

Table (4) shows that all herbicidal treatments 
increased significantly straw yield (ton / feddan). 
Thc increase was higher with the herbicide mix
tures. The herbicide Arclon also recorded high 
significant increase IJowever. no evidence refers 
to great variation between individual treatments. 

Biological yield (kg /fcddan) 

'I'he results in the samc table indicate that the 
biological yield (kg / feddall) follow similar trend 
of grain yield. 

Chemical analysis 

Chlorophyll contents (Spad, mg/m2) 

The data of chlorophyll content (mg/m2) III 

Table (3) reveal that total chlorophyll content 
increased significantly under each herbicide treat
ment especially with those of mixed application. 
The extent of increase depended upon type of her
bicide application as well as type of supplemented 
herbicides. The most remarkable increase in chlo
rophyll content was noticed with Topic when sup
plemented with Harmony, Granstar +topic, Grans
rar " Illoxan, respectively. Arelon as well re
corded large significant increase. 

Total amino acids 

Amino acids are the building hlocks of protein. 
Protein has an imponallt job in building anll ['c
building body tissue and providing the bod: Ilith 
nitrogen. an cssential elemcnt for all living being~. 

So, cstimating the contents of amino acids is im
portant. The results reveal both essential ancl non
essential amino acids in the yielded grains. 

As indicated in Table (5) that total amino ac
ids increased greatly over unweeded control due to 
treatments with different herbicides alone or in 
combinations. In general, detectable increases 
were recorded with herbicide mixtures, The great
est increase was estimated with foliar application 
of both herbicides Harmony and Topic which in
creased both essential and nonessential amino ac
ids. Individually, this treatment increased essential 
amino acids, therionine, cystine, methionine, iso
leucine, leucine, tyrosine, phenylalanine, histidine 
and lysine. Observable increase was obtained also 
in non essential amino acids especially, glutamic. 
aspal1ic, alanine and glycine. It is worthy to men
tion that remarkable increase was recorded in in
dividual amino acids due to mixed application of 
Ecopal1 and Illoxan, but this increase was accom
panied by striking increase in ammonia as com
pared to the untreated control. It is also interest ing 
to mention that there is observable increase in total 
amino acids with the single treatment of the herbi
cide Harmony as compared to the control. 

DISCUSSION 

Mechanized agriculture usually necessitates 
the use of herbicides. Herbicides account for abOlit 
half the money spent worldwide on substances for 
plant protection (Cobb and Kirkwood, 2(00). 

Arab LJniv J. Agric. Sci .. 15(2).2007 



Table 5. Comparative studies between the effects of some herbicides alone or their combinations on total amino acid contents in the yielded grains of wheat 
cv. Giza 168 

Amino acids (mg I ItlOg dr) weight)
Treatments Rate / red 

Asp Ther Ser Glu GI) Ala Cyst Val Moth "oleu Leu T)'r Hist Lys NH, Arg Pro Tolal 

Dirby 30 em 94.84 65.16 64280 000 10401 113.004 284.57 000 6278 m.48 30.52 84 18 31.10 5662 46614 6843 262.78 248842 

Harmony 24 g 9844 75.53 16762 935.03 11028 123.29 303.79 0.00 7021 140.48 33.34 964 40.12 6288 437.87 71.05 29571 306204 

?;'Ecopart 250 em 5001 39.62 10762 50678 64 78 64 09 71 16 0.00 170.3 41 34 81.3 I 2487 57 69 21.41 3787 32890 4328 1711.03 
(/; 

'0 
Granstar 8g 60 24 3658 4891 45763 3468 89.33 209.85 000 4802 74.26 628 3328 10.32 3916 62527 4545 1939S 201321 gp 

(/;.... i1l 
~ 1II0xa! I L 13525 000 1842 481 54 7398 8771 18893 000 42.64 81 93 1696 5301 2447 41 19 314 75 4606 17843 178527 cr o....,
C Topic 140 g 31 54 3780 75 10 4778:' 57.35 76.82 178.52 000 35.66 6554 1200 3502 9.5 J 3526 372.44 42.39 21356 175633 

~:::l ::r225 em +< Dimy +lIIoxan 64 09 5345 ) 1107 710 67 8295 91.86 214 75 000 4822 9639 2122 6260 16 89 5033 337.90 6249 24936 227524 i1l

'  075 L e:. 
2~ :; cmp Dlrb) -1 0r'c 199 75 6561 141 58 931 8:' 10349 109 18 26094 000 6067 12.; 11 2988 8:' 54 26 74 65 71 44577 8766 27192 3007 38 

!J'; 
'" ~105 g 

.... 18 g' ~;::; Hannon:, ~ [Jloxan 1"4 ]) 5260 68 I7 65 I 25 64 01 8566 21607 462 4689 8969 10 71 4840 19 10 4471 477 08 5829 18893 2250 3 I i1l 
i1l

075 L 
(/1 18e . 0n	 (/;Hannon:, + TOPK	 114 19 92 14 21-4 \- 119700 143 76 148 91 44465 345 90.,1 1786' 4 7 8~ 123 68 53 44 77 52 485 14 105 97 39054 392\ 36

IDS g <3187 5cm 
horm·llInxan liS 29 7723 792.1 93640 5967 10596 47356 000 7496 14., 31 51 73 1474(, 19 71 5508 702 02 72 19 69713 3313 97 ;:lv.	 + 0 75L i1l 

18" 'em ~~ Ecnpan . TopIc 14261 48 (;I 936-1 74450 7654 80.10 19446 00[1 45 10 q I :;, 16 2' 639l 28 ~:; 4660 39203 5949 22201 2.,4' 81
• 105 gt.J n: 

o 
o (rranslar + IIIoX311 6g' 751. 186.14 59 7 () 1:'8 78 721.52 8(,72 9886 231 17 000 5I 43 10(, " 28 58 71 54 31 28 61 61 30098 7924 23056 24 7468 a
--J n 

Granst;:lI- 1 OplC 6g -105 I' 9492 7084 147 85 98967 1068 117 65 287 58 000 670:' 133 8 0 33 07 9309 3208 5897 4688 72 97 26376 303889 0
r.> 
{J; 

AJelon n c 08 8659 18106 110501 121 26 13001 3246, 000 7186 14816 366~ 10478 4801 7751 53794 10295 29337 360788
I "' L 

Hand \\eedJnl:! o 6992 15091 110.'0" 1228X 140 85 34477 000 76111480,3774 97 4" 4330 6610 48770 79.23 29708 3265 11 

lJm\cedecl W9.1 4:'53 864~ 507 8:' 6000 67 02 14809 000 3337 684' 14% 45 ~2 1570 3610 273 93 4647 18154 ](,(,78:' 

v. 
N 
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Th~ high cost of labor is one of the main reasons 
lor using herbicides in agriculture. It is cheaper 
and faster to keep a field free of weeds by using 
herbicides than by manual labor. 

Thus, the recommended rates of herbicides, 
types with new active ingredients (ai) have been 
developed, which inhibit certain basic biochemical 
processes in sensitive spt:cles. These herbicides 
have definite target sites resuiting in the inhibition 
of, for example, the synthesis of fatty acids «e.g, 
diclofop methyl or clidinafop-propargyl), certain 
amino acids (e.g. Isoproturon, Tribenuron-methyl 
or Thifensulfuron), carotenoides or chlorophylls 
(e.g., pyratlufen-ethyl) and others. 

The herbicides used in the present work have 
different targets in plants. These target sites are 
act:tyl coenzyme-A carboxylase (diclolop methyl 
or clidinafop-propargyl): the key enzyme of fatty 
acid biosynthesis. (Cobb and Kirkwood, 2000); 
acetolactate synthase the key plant enqmc inhibit
ing branched chain amino acids leucine, isoleucine 
and valine (Buker et al 2004) and the plant en
zyme protoporphyrinogen oxidase (Ivany, 2005). 

All are ..elective pst-emergence herbicides 
with intensive control of broad-leaved weeds or 
grass weeds in cereals and dicot crops. Arelon, 
Dirby, Harmony extra, Ecopart and Granstar are 
well-known selective post emergence herbicides 
I'm controlling broad leaved weeds (Khan el til 
2004; (vany, 2005; Kumar et al 2005 and Ti
wari et (II 2005). In addition, II10xan and Topic 
also provides complete control of grass weeds in 
wheat (Shaban el al 2004 and Saini and Angi
ras, 2005). Thus, in the present work, the above
mentIOned herbicides were applied with wheat. 
Each herbicide is applied as a foliar spray (poste
mergent), when the crop plant is approximately 
20-25 days-old according to the recommendation 
of each (Table, I). At such an early age, the crop 
is subjected to the applied herbiCide alone or in 
combined application as in Table (2) The effects 
of these herbicides were traced, either alone or in 
sequence on the growth of broad and grassy weeds 
and productivity of wheat. Then, the herbicide 
effects were compared with corresponding criteria 
of the control plants. 

The results obtained with the ditTerent growth 
criteria of both broad and narrow weeds [fresh and 
dry weight (Table, 2)] revealed that foliar spray 
with Arelon, Dirby, Harmony extra, Ecopart and 
Granstar caused a greatly significant decrease in 
the fresh and dry weight of weeds specially at all 
stages of growth and development. Inhibition of 

weed g,rowth \Ias also recOl'l.kd in re~ponse t,) 

application of the~e herbiCides 01' Similar herbi
cide~ (Khan el a/2004; Chen ef ii/ 2005; Kumar 
ef a12005; Saini and Agiras, 2005 and Tiwari ef 
al 200:'). In addition, tile re~ulh or the present 
work further indicated that Illo.\an and Topic had 
a greater influence all the reduction of growth of 
nanow weeds. In this COnl1l'Cllon. (Singh, 20U~ 

and Tagour, 2U06) also appro;Jched simildl" con
clusions. Furthermore, it is worthy to mention that. 
application of the above mentioned herbicides in 
mixture caused further reduction in both fresh and 
dry weight of broad and narrow wet:ds as com
pared to the unweeded control. Similar results 
were obtained by several workers (Fenni ef III 
2002; Shaban et (II 200~; Barros ef (II 2005; 

Kumar et (//2005 and Tiwari et 11/2U05). 
The above mentioned reduction in trL'~h <tnd 

dry weight ot the \weds treated with dillerelll her
biclde~ was accompanied by a greatly significant 
increase in the chlorophyll cuntents in II he;\l 
leaves as well as increase in wheat yield. I'he ill
crease in yield resulted from an increase in the 
number of spikes / plant, number of spikelet~ 

/spike. which was reflected on the weight of grains 
per spike, the weight of 1000-grain as well <IS 

grain yield / feddan (Table ~). In thi~ connection 
many investigators proved that cOlllrolling weeds 
decreased yield loss and increased net return 
(Fenni el "/2002; Tharp 1'1 uI200~; Kumar et til 
2005 and Tagour, 2006). 

The results in Table (5) show increast:d lewis 
of individual amino acids in the yielded wheat 
gnllns by herbicidal tn:<ltments alone or in combi
nation. This increase in response to increase in 
growth as well as increase in Yield. Consequently, 
this increase may be attributed to Increase in 
amino acid biosynthesis (Cooley and Foy, 19l.J2j 

Th..: results li·olll this study indicat..: availability 
of llsing most herbicide mixtures (0 control both 
broad and narrow weeds without damage to wheat 
plants. Th..: n:sults also ~how th;J[ the herbicl,k 
Arelon or Harmony as well as its contribution II Ilh 
the h..:rblcide Topic provided effective control ot 
weeds prevaileu in wheat. The results also indicate 
that these efft:ct~ were accompanied with maxi
mum increase in yield and amino acids in the 
grain yielded indicating the most appropriate 
treatments. Meanwhile, the combined treatment of 
Ecopart and Illoxan gavt: also acceptable weed 
control as well as increase 111 yield and am1l10 ac
ids, however, this increase contained striking in
crease in ammonia. 

Arab Univ. J. Agric. Sci, 15(2),2007 
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