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ABSTRACT 
 

In recent years, Golf Turfgrass played an important role in national economic source which gained from tourism sector. Two 
field experiments were carried out in Katameya Heights Golf and tennis Resort, New Cairo City, Cairo, Egypt, during 2014 and 2015 
summer seasons, to evaluate the efficacy of some pre– and post– emergence herbicides in controlling weeds associated with 
bermudagrass turf as well as to measure the tolerance degree of the bermudagrass turf to the tested herbicidal treatments. Fourteen 
herbicidal treatments,i.e., Barricade 65% WG (at 440 and 600g/ fed), Stomp extra 45.5% CS (at 1.2 and 1.7L/fed), Roustar 25% EC (at 
1.5 and 2.0 L/ fed) Kerb 50% wp ( at 1.25 and 1.5kg/ fed), Sencor 70% wp at 300 kg/ fed, Granstar 75% DF at 8g/fed, Starane 20% EC 
at 200 cm3/fed, Panther 55% SC at 800 cm3/fed, combined tank mixture of Granstar 75% DF at 8g/fed + 2, 4 – D 72% EC at 1.0L/ fed + 
Starane 20% EC at 200cm3/fed, Envoke 75% WG at 8g/fed + mineral oil at 1.0L/ fed and hand weeding twice were evaluated 
comparing to the untreated check. The presented annual broadleaf weed species were Portulaceoleracea, Amaranthusretroflexus and 
Euphorbia prostrate whereas Bidenspilosa, Euphorbia hirta, Conyzaaegyptiaca, Sonchusoleraceus and Ammimajus, were rarely 
encountered. Moreover, Dactylocteniumaegyptium, Cenchrusbiflorus, Digitariasanguinalis and Setariaviridiswere the prevailedas 
annual narrowleaf weeds, whereas Cyperusrotunus was the only existed perennial narrowleaf weed. The results indicated that in the 1st 
season, the tested weed control treatments caused significant reduction percentage for total weeds through 30, 60 and 90 days after 
planting. Such reduction rates ranged from 41.2% for Sencor at 300g/ fed to 99.3% for Stomp extra at 1.7L/ fed at 30 days, from 42.5% 
for Granstar at 8.0g/fed to 96.5% for Ronstar at 2.0L/fed at 60 days and from 45.2% for tank mixture of Granstar at 8.0g + 2, 4-D at 1.0 
L + Starane at 200 cm3/fed to 99.2% for Stomp extra at 1.7L/ fed at 90 days. In the 2ndseason, such reductionpercentage ranged from 
74.7% for Kerb at 1.5kg/fed to 89% for Envoke at 8.0g + mineral oil at 1.0L/fed at 30 days, from 64.1% for Panther at 800g/fed to 
82.5% for hand weeding twice at 60 days and from 66.0% for Kerb at 1.5 kg/fed to 82.0% for hand weeding twice at 90 days. 
Bermudagrass turf exhibited adequate tolerance (T) to all used herbicidal treatments at all growth stages during 2014 season and at 90 
days only with, marginal tolerance (MT) in bermudagrass dry weight was observed at 30 and 60 days after planting in the 2nd season. 
Therefore, Barricade (at 600g), Stomp extra (at 2.0L) and Ronstar (at 2.0 L) may be used as selective pre–emergence herbicides to 
controlall annual weeds, Granstar and Starane as selective post-emergence herbicides to control the annual broadleaf weeds and Envoke 
as a selective post – emergence herbicide to control Cyperusrotundus without any adverse effects on bermudagrass turf under sprinkler 
irrigation in sandy soil.  

 

INTRODUCTION 
 

Recently in Egypt, bermudagrass (Cynodon 
dactylon L. pers) turf had been adopted by most of sport 
clubs for recreation activities as Golf courses, Tennis and 
football playgrounds. Weeds infested these plantations 
endanger golf players.Beard (1982)cited that the specific 
weeds associated with green tee and fairways of turf of 
grassy weeds include bluegrass (Poaannua), large crabgrass 
(Digitaria sanguinalis), smooth crabgrass (Digitaria 
ischaemum), green foxtail (Setariaviridis), goose grass 
(Eleusineindica), yellow nustedge (Cyperus esculentus), 
field sandbur (Cenchrus pouciflorus) and broadleaf weeds as 
common chick weed (Stellaria media), white clover 
(Trifoliumrepens), curly dock (Rumexcrispus), common 
purslane (Portulacaoleracea) and common mallow 
(Malvaneglecta). Also he added that such weeds disrupt 
turfgrass major quality components in golf course, i.e., 
uniformity, density, smoothness, texture and colour.  

Many researchers applied certain selective pre- and 
post-emergence herbicides as good managing tool for weed 
control in golf courses. Such herbicides had many 
advantages as reasonable costs, high and rapid efficiency 
and no phytotoxic effects against the main plantation, 
bermudagrass turf. For example, Nishimoto and Murdoch 
(1999) used metribuzin, at 0.28 and/or 0.56 kg/ha, for 
controlling annual weeds in bermudagrass. (Toler et al., 
2007) stated that Pronomide gave controlling rate of 87% or 
greater against the annual bluegrass (Poaannua) in dormant 
non overseededbermudagrass turf regardless of application 
timing and prevent weed flushes during summer season. 
McCurdy et al. (2008). They illustrated that the effectively 

controlled smooth crabgrass (Digitariaischaemum) in 
bermudagrass turf by using pendimethalin (at 3.36 kg/ha) 
and prodiamine (at 1.2 kg/ha) with controlling Percentage of 
95 and 91%, respectively.  

Moreover, pronamide at 1.68 kg/ha (Rodriguez et al., 
2001) or at 1.1 kg/ha (Patton et al., 2007) can be used 
effectively for weed control in bermudagrass turf without 
adverse effect including delaying bermudagrass greenup in 
spring. Wehtje et al. (2010) applied prodiamine as pre-
emergence herbicide to control weeds in the nursery 
production and landscape maintenance industries in South 
Eastern United States.  

Therefore, the objective of the present work was to 
evaluate some pre - and post – emergence herbicides in 
controlling different broadleafand narrowleaf weeds 
associated with bermudagrass turf as well as studied their 
phytotoxic effects against the bermudagrass turf under 
sprinkler irrigation in sandy soils.  
 

MATERIALS AND METHODS 
 

Experimental location description:  
Two field experiments were carried out during 

2014 and 2015 summer seasons in bermudagrass 
(Cyndondactylon) turf, in Katameya Heights Golf and 
Tennis Resort, New Cairo City, Cairo, Egypt, to evaluate 
some pre–and post – emergence herbicides in controlling 
weeds associated with bermudagrass turf under sprinkler 
irrigation in sandy soils. The soil of the experimental field 
was mechanically and chemically analyzed according to 
Dewis and Freites (1970) and Hess (1971), respectively as 
shown in Table 1. 
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Table 1. Mechanical and chemical characteristics of experimental soil from Katameya Heights golf.  
Mechanical analysis 

Texture pH 
at 1:2.5 

EC 
(ds/m) 

Milliequvalent/ liter 
CaCo3% Sand 

% 
Clay 

% 
Silt 
% 

Cations Anions 
Ca++ Mg++ Na++ K+ Cl- Co3

- Hco3
- 

97.49 0.34 2.17 sandy 
soil 7.33 0.96 4.15 2.10 2.55 1.11 1.80 ND 3.95 ND 

ND = non-detected. 
 

Soil preparation:  
Fallow land was prepared by plowing twice by 

rotary cultivator and mixed by super phosphate fertilizer 
15.5% P2O5 at 150 kg/fed, sulfer powder S++ at 400 
kg/fed and peatmoss at 1.5 ton/fed. Then, the soil was  
compacte dand irrigated by using sprinkler.  

Each experiment was divided into 64 plots and 
planted by plugs 5cm ×5cm of bermudagrass in hills 
which contain from 10-15 plants at 5 cm height and 
15cm distance. Pre-emergence herbicides were sprayed 
immediately by knapsack sprayer with 200L/feddan, 
meanwhile post-emergence herbicides were sprayed 
after 15 days from planting. Irrigation was done at 3 
days regular intervals. Planting date was in 26th May, 
2014 and 1st of June, 2015. Each experiment included 
sixteen treatments in a complete randomized block 
design with four replicatesof 2m× 3mfor each plot as 
follows:  
1 and 2 – prodiamine [N, N- Di – N – Propyl – 2.4 – dinitro– 

6 (trifluoromethyl) – m – phenylinediamine], known 
commercially as Barricade 65% WG, applied after sowing 
immediately (pre – emergence) and used to two rates 440g 
and 660g/ fed.  

3 and 4 – pendimethalin [N – (1 – ethylpropyl) 3, 4 – 
dimethyl–2.6–dinitrobenzenamine], known commercially 
as Stomp extra extraextraExtra 45.5% CS, applied after 
sowing immediately (pre – emergence) and used at two 
rates 1.2L and 1.7L/fed.  

5 and 6 – Oxadiazone [2 – tert – butyl – 4 – (2, 4 – dichloro 
– 5 –isopropyloxyphenyl) – 1, 3, 4 – oxadiazoline – 5 – 
one], known commercially as Ronstar 25% EC, applied 
after sowing immediately (pre – emergence) and used at 
two rates 1.5L and 2.0L/fed.  

7 and 8 – pronomide [3, 5 – dichloro – N – (1, 1 – dimethyl 
– 2 – propyl) – benzamide], known commercially as Kerb 

50% WP, applied after sowing immediately and used at 
two rates 1.25kg and 1.50kg/fed.  

9- Metribuzin [4– Amino– 6 (1,1 –dimethylethyl) – 3 – 
(methylthio) – 1, 2, 4– triazin– 5–(4H)–one] known 
commercially as Sencor 70% WG, applied at 15 days 
from sowing (post–emergence) and used at rate 300g/fed.  

10- tribenuron – methyl [Methyl 2 – [[[[3 – (4 – methoxy – 6 
– methyl – 1, 3, 5 – triazin – 2 – yl) – n – methylamino] 
carbonyl] amino] sulfonyl] benzoate], known 
commercially as Granstar 75% DF, applied at 15 days 
from sowing, (post- emergence) and used at 8.0g/ fed. 

 11- Fluroxypyr [4 – amino – 3, 5 – dichloro – 6 – fluoro – 2 
– pyridyloxyacetic acid], known commercially as Starane 
20% EC, applied at 15 days from sowing (Post – 
emergence), and used at rate 200 cm3/fed. 

12- Isoproturon 50% + Diflufenican 5% [3- (4- 
isopropyphenyl) – 1,1 – dimethylurea] + [N– (2, 4 – 
difluorophenyl) – 2 – (3 – trifluoromethylphenoxy) 
pyridine – 3 – carboxamide], known commercially as 
Panther 55% SC, applied at 15 days from sowing (Post – 
emergence), and used at rate 800cm3/fed.  

13- Tankmixture of Tribenuron – methyl (Granstar 75% DF) 
+ 2, 4 – D (2, 4 – Dichlorophenoxy acetic acid), known 
commercially Amine salt of 2, 4 – D + Fluroxypyr 
(Starane 20% EC), applied at 15 days from sowing (post 
– emergence) and used at rates 8g + 1.0L + 200 cm3/fed, 
respectively.  

14- Tank mixture of trifloxysulfuron sodium [1 – 4, 6 – 
dimethyoxypyrimidin – z – Yl) – 3) - 3 – (2, 2, 2 – 
trifluroethoxy) – 2 – pyridylsulfonyl) urea – sodium salt], 
kwon commercially as Envoke 75% WG + Mineral oil, 
applied at 15 days from sowing (post – emergence) and 
used at rates 8g + 1.0L/ fed, respectively.  

15- Hand weeding twice at 10 and 20 days from sowing. 
16- Untreated control.  

 

 

Table 2. Weed flora species existed in the experimental field during summer season of 2014 and 2015 
Broadleaf weeds Narrowleafweeds 

Scientific name English 
name 

Arabic 
name 

Life 
cycle Scientific name English 

name 
Arabic 
name Life cycle 

Portulacaoleracea 
Common 
purslane الرجلة annual Cyperusrotundus 

Purple 
nutsedge السعد perennial 

Amaranthusretroflexus 
Common 
amaromth عرف الديك annual Digitariasanguinalis 

Large 
crabgrass دفيرة annual 

Euphorbia prostrate Sun spurge أم اللبن annual Setariaviridis 
Foxtail, 
Green الصيفية annual 

Bidenspilosa 
Black 
Jacke 

البدنس إبرة 
 annual ساندبار annual Cenchrusbifllorus Sandbur العجوز

Euphoribahirta Sun spurge لبين annual Dactylocteniumaegyptium Crow 
footgrass 

رجل 
 annual الحرباية

Ammimajus 
Bishops 

weed خلة annual     

Oxalis corniculata 
Sorrel 
yellow الحامض annual     

Sonchusoleraceus 
Sow – 
thistle الجعضيض annual     

Conyzaaegyptiaca Fleabane حشيشة الجبل annual     
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Weeds and bermudagrass assessments:  
Weeds and bermudagrass were hand pulled from 

one square meter (0.50× 0.50m× 4 times) that randomly 
chosen from each plot at 30, 60 and 90 days from 
bermudagrass sowing. The gathered weeds were 
identified according to ViviTöckholm (1974) as shown 
in Table 2. 
Weed species susceptibility to herbicides used:  

The susceptibility of the dominant weed species 
to the used herbicides was measured at 30, 60 and 90 
days from planting depending on the reduction 
percentage of the fresh weight of each species in 
treatment compared to those of unweeded check 
according to the scale mentioned by Frans and Talbert 
(1977) as follows:  
1- Susceptible (S) = > 90% reduction  
2- Moderately susceptible (MS)=80–89% reduction  
3- Moderately tolerant (MT)=60–79% reduction  
4- Tolerant (T) = < 60% reduction  

Bermudagrass turf plants were air dried for 10 
days and then oven deriedat 700C for 96H to estimate 
their dry weight and each survey. 
Statistical Analysis:  

The obtained data were subjected to proper 
statistical analysis of variance, according to (Steel and 
Jour, 1980) and the least significant differences (LSD) 
at the 5% level of probability were calculated. 

 

RESULTS AND DISCUSSION 
 

The effect of pre- and post-emergence herbicides 
on weeds and bermudagrass turf at 30, 60, 90 days from 
turf planting during 2014 and 2015 summer seasons was 
shown in Tables 3-10 
A- Effect of pre- and post-emergence herbicides on 

weeds in bermudagrass turf (2014 summer 
season): 

1-At 30 days from bermudagrass planting  
In Table 3the dominant annual broadleaf weeds 

species were Portulaca oleraceae, Amaranthus retroflexus 
and Euphorbia prostorata with infestation rates 657.0, 
415.2 and 13.7g fresh weight/ m2, respectively.Howover, 
otherweed species (broad or narrow) observed in the 
experimental field were very rare, whereas the perennial 
narrowleaf weed (Cpyerusrotundus) was presented with 
infestation rate of 12.5g/m2. Such flora list arein agreement 
with that mentioned by Beard (1982) for golf course. 

Results shown in Table 3 indicate that Barricade 
(at 600g), Stomp extra extra(at 1.2 and 1.7L), Ronstar 
(at 1.5L) and Kerb (at 1.25 kg) treatments completely 
depressed the fresh weight of both P. oleracea and A. 
retroflexus. Meanwhile, Stomp extra at the highest rate 
of application gave the same effect on E. porstrata 
weed. (100% reduction) the reduction of the rest 
treatments on P. oleraceae ranged from 98.6% by hand 
weeding twice to 68.1 by Sencor at 300g/fed; on A. 
retroflexus ranged from 99.9% by Ronstar at 2.0L/fed to 
87.5% by Sencor at 300g/fed; and on E. Prostrate 

ranged from 98.6% by Kerb at 1.25kg/ fed to 25.5% by 
Stomp Extra at 1.2L/ fed  

On the other side, all weed control treatments 
were not significantly effective in controlling annual 
grassy weeds. This result can not be attributed to less 
activity of such treatments but due to the very low 
population of these weeds which masked treatments 
efficiency. However, the use of Barricade (at 440g), 
Stomp extra (at 1.7L), Ronstar(at 1.5L) and Kerb(at 1.5 
kg) 

Again, the effectiveness of the treatments on 
controlling C. rotundus was not satisfactorily, because 
its distribution was not even in all plots. Concerning the 
effect of weed control treatments on total broadleaf 
weeds, results in table 4 show that all herbicidal 
treatments gave controlling rates or hand weeding > 
90%.(exceptSencor) The high efficacy of such 
herbicides, may be owing to the high susceptibility of P. 
oleracea, A. retroflexus and E. prostrata, whereas the 
lowest efficacy of Sencor may be attributed to the high 
solubility and movement of metribuzin under sandy soil 
conditions. El-Sharawyet al. (2007) and Mohamed, 
Ghada (2008) mentioned that the failure of metribuzin 
against weed species namely pigweed and jungle vice, 
in sandy soil is attributed to the mobility of metribuzin 
and its weak adsorption than other soil types.  

As for the total weeds, all weed control 
treatments gave significant effect on the fresh weight of 
these weeds, and the highest reduction rates were 
obtained with Stomp extra (at 1.7L), Kerb(at 1.5kg), 
Ronstar(at 1.5L) and Barricade (at 600g) by 99.8, 99.5, 
99.3 and 99.1%,respectively, as compared to the 
untreated check. However, the lowest reduction rate 
(73.2%) was recorded with Sencorat 300g/fed. 
2- At 60 days from bermudagrass planting:  

It is clear from table 4 that Portulaca oleracea 
and Amaranthus retroflexus were the dominated annual 
broadleaf weed species with infestation ratesof 96.8 and 
120.4 gram of fresh weight/m2, respectively,meanwhile 
Euphorbia prostorata was presented in very low 
infestation rate (1.4 g/m2). On the other hand, Cyperus 
rotunudus was the only narrowleaf weed presented in 
this survey with infestation rate of 26.89/m2. 
Concerning of P.oleracea and A. retroflexus weeds, 
most herbicidal treatments as well as hand weeding 
significantly controlled both weeds with reduction 
percentages ranged from 87 to 100% for P. oleracea 
and from 83.8 to 100% for A. retroflexus. However, 
both Sencor and Panther treatments exhibited no effect 
against P. oleracea whereas Granstar caused 
only58.8%reduction in the fresh weight of this weed. In 
addition, Kerb, Starane, Granstar and Envoke + mineral 
oil treatments resulted in moderate effects against A. 
retroflexus with reduction percentage in its fresh weight 
by 74.8, 70.7, 67.8 and 54.0% respectively.  
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Table 3. Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 30 days from 
planting in bermudagrassturf experimental field during 2014 summer season comparing to the 
untreated check. 
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g/m2 % g/m2 % g/m2 % g/m2 % 

1 
Barricade65% 

WG 
440g Pre-em 30.2 95.4 16.2 96.0 1.4 89.7 39.0 87.0 92.0 0 100 57.2 57.2 0 144.2 87.0 

2 
Barricade65% 

WG 
600g Pre-em 0 100 0 100 1.4 89.7 3.1 4.5 99.5 4.4 64.8 0 4.4 100 8.9 99.1 

3 
Stomp Extra 
45.5% CS 

1.2L Pre-em 0 100 0 100 10.2 25.5 0 10.2 99.0 58.0 0 0 58.0 0 68.2 93.8 

4 
Stomp Extra 
45.5% CS 

1.7L Pre-em 0 100 0 100 0 100 1.8 1.8 99.8 0 100 0 0 100 1.8 99.8 

5 Ronstar25% EC 1.5L Pre-em 0 100 0 100 1.1 92.8 6.1 7.2 99.3 0 100 0 0 100 7.2 99.3 
6 Ronstar25%EC 2L Pre-em 19.5 97.0 0.2 99.9 0.4 97.0 1.5 21.6 98.0 4.8 61.6 0 4.8 61.6 26.4 97.6 
7 Kerb 50% wp 1.25kg Pre-em 0 100 0 100 2.4 82.4 1.7 4.1 99.6 11.5 8.07 19.7 31.2 0 35.3 96.7 
8 Kerb50% wp 1.5kg Pre-em 0 100 5.3 98.7 0.19 98.6 0 5.5 99.4 0 100 0 0 100 5.5 99.5 

9 Sencor70% wp 300g Post-
em 

209.5 68.1 51.7 87.5 3.6 73.7 4.3 269.1 75.3 5.5 56.0 20.0 25.5 0 294.6 73.2 

10 Granstar75% df 8g 
Post-
em 

14.4 97.8 29.7 92.8 0.43 96.8 0.57 45.1 95.8 2.8 77.6 0 2.8 77.6 47.9 95.6 

11 Starane20% Ec 200cm3 
Post-
em 

33.1 95.0 51.2 87.6 1.2 91.2 0.43 86.0 92.1 14.6 0 0 14.6 0 100.6 90.8 

12 Panther 55% Sc 800cm3 Post-
em 

33.4 95.0 31.5 92.4 0.75 94.5 0 65.6 94.0 13.5 0 0 13.5 0 79.1 92.8 

13 

Granstar75% df+ 8g +  

37.5 94.2 31.7 92.3 72.00 0 .77 141.9 87.0 26.8 0 2.7 29.5 0 171.4 84.4 2.4-D 72% EC+ IL+ Post-
em 

Starane 20% EC 200cm3  

14 
Envoke75% WG+ 8g+ Post-

em 52.3 92.0 16.3 96.0 1.8 86.8 0 70.4 93.5 13.3 0 9.51 22.8 0 93.2 91.5 

Mineral oil IL 
15 Hand weeding Twice  8.8 98.6 2.5 99.3 2.3 83.2 .50 14.1 98.7 7.3 41.6 0 7.3 41.6 21.4 98.0 
16 Untreated check   657.0  415.2  13.7  3.8 1089.7  12.51  0 12.5  1102.2  

 L S D at 0.05   291.64  250.09  51.31  N.S 304.33  48.47  NS NS  313.11  

(a):Other broadleaf weeds: Oxalis corniculata, Euphorbia  hirta,Ammimajus,Bidenspilosa,Conyzaaegyptica,Sonchusoleraceae.  
(b): Other grassyweeds: Dactylocteniumaegyptium,Cenchrusbifllorus,Setariavirdis 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 
  

The other annual breadleaf weeds including E. 
prostrate were presented in very low population which 
masking the weed control treatments efficiency.For C. 
rotunduswhich was not even presented in the experimental 
plots, the efficacy of the herbicides was not clear or enough 
satisfactory.  

For the total weeds, most tested treatments 
significantlyreduced the fresh weight of these weeds. 
Ronstar(at 2 and 1.5L/fed), Kerb(at 1.25 kg/fed), 
Barricade (at 400g/fed) and Stomp extra (at 1.7L/ fed) 
gave the highest reduction Percentage, on the fresh 
weight of the total weeds by 99.3, 95.8, 93.8, 93.2 and 
89.5% respectively, meanwhile, the rest treatments gave 
reduction percentagebetween 16.3% by Sencorat 
300g/fed to 87.6% by Stomp extra at 1.2L/ fed. 
3- At 90 days from bermudagrass planting:  

Results shown in Table 5that Portulacaoleraceae, 

Amaranthusretroflexus, and Euphorbia prostortawere still 
the major dominate annual broadleaf weed species. All 
herbicidal and hand weeding treatments decreased 
significantly the fresh weight of these weeds. As for P. 
olercea, Barricade at 440 and 600g/fed, Stomp extra at 1.2 
and 1.7L/fed, Ronstar at 1.5 and 2.0L/ fed, Kerb at 1.25 
kg/fed and Staraneat 200g/ fed gave 100% control. The rest 
treatments, however, gave variable controlling rates which 
ranged from 36.3% by Sencorat 300g/ fed to 98.3% by 
[Granstarat 8g + 2,4-D at 1.0L + Starane at 200 cm/fed]. 
For A. retroflexus, Barricade at 600g, Stomp extra at 1.7L, 
Ronstar at 1.5 and 2 L,Kerbs at 1.5kg, (Granstarat 8g + 2,4-
D at 1.0L +Starane at 200 cm/fed), (Envokeat 8g + mineral 
oil at 1.0L/fed) and hand weeding twice gave 100% control. 
The rest treatments resulted in controlling percentage 
ranged between 20.3% by Sencor at 300g/fed to 99.8% by 
Barricade at 440g/ fed. 
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Table 4. Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 60 days from 
planting in bermudagrassturf experimental field during 2014 summer season comparing to the 
untreated check.  
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Cyperusrotundus 

g/m2 % g/m2 % g/m2 % g/m2 % 

1 
Barricade65% 

WG 
440g Pre-em 0 100 0 100 0 0 0 0.00 100 16.5 38.4 16.5 93.2 

2 
Barricade65% 

WG 
600g Pre-em 0 100 0 100 0 0 0 0.00 100 45.6 0 45.6 81.4 

3 
Stomp Extra 
45.5% CS 1.2L Pre-em 0 100 0 100 0 0 0 0.00 100 30.2 0 30.2 87.6 

4 
Stomp Extra 
45.5% CS 

1.7L Pre-em 12.5 87.1 0 100 0.54 0 11.3 24.3 88.8 2.8 89.5 27.1 89.5 

5 
Ronstar25% 

EC 
1.5L Pre-em 0 100 5.4 95.5 0.50 0 4.2 10.1 95.3 0 100 10.1 95.8 

6 
Ronstar 25% 

EC 2L Pre-em 0 100 0 100 0 0 1.5 1.5 99.3 0 100 1.5 99.3 

7 Kerb 50% wp 1.25kg Pre-em 0 100 11.9 90.1 0 0 0 11.9 94.5 3.2 88. 15.1 93.8 
8 Kerb50% wp 1.5kg Pre-em 0 100 30.3 74.8 3.2 0 11.8 45.3 79.2 27.1 0 72.2 70.5 

9 
Sencor 70% 

wp 
300g 

Post-
em 

179.3 0 11.4 90.5 0 0 0 190.8 12.75 14.2 47.0 205.4 16.3 

10 
Granstar 75% 

df 8g 
Post-
em 39.8 58.8 52.6 67.8 0 0 7.1 99.3 54.4 0 100 99.6 59.4 

11 
Starane 20% 

Ec 
200cm3 

Post-
em 

0 100 49.7 70.7 2.4 0 28.3 80.5 63.1 40.5 0 121.0 50.7 

12 
Panther 55% 

Sc 
800cm3 

Post-
em 

117.3 0 0 100 0 0 0 117.3 46.3 0 100 117.3 52.2 

13 

Granstar75% 
df + 

8g 
+  

0 100 5.3 95.5 1.1 0 8.5 14.9 93.1 17.6 34.3 32.5 86.7 
2.4-D 72% 

EC+ 
IL 
+ 

Post-
em 

Starane 20% 
EC 

200cm3  

14 
Envoke75% 

WG+ 
8g 
+ Post-

em 
11.7 87.9 55.3 54.0 0.51 0 .97 68.5 68.6 3.4 87.3 72.6 70.4 

Mineral oil IL 
15 Hand weeding Twice  0 100 19.5 83.8 0 0 0 19.5 91.1 90.2 0 109.8 55.2 

16 Untreated 
check 

  96.8  120.4  0  1.4 218.7  26.8  245.5  

 L S D at 0.05   130.0  56.18  2.72  NS 136.28  47.75  150.00  

(a): Other broadleaf weeds: Oxalis corniculata. Euphorbia hirta. 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 
 

As regards E. prostrata, Barricade at 440g, Ronstar 
at 2L, Kerb at 1.5kg, and Panther at 800 cm3/fed gave 
100% controlling rates, meanwhile the rest treatments 
exhibited controlling percentage ranged between 56.1% by 
Sencorat 300g/fed and 95.2% by Stomp extra at 1.2 L/fed.  

On the other hand, the annual grassy weed, D. 
sangunalis was completely controlled with the treatments 
No. 1, 2, 3, 4, 5, 6, 7, 8, 13 and 15 that shown in Table 5, 
whilst the rest treatments (No. 9, 10, 11, 12 and 14) gave 
controlling percentage ranged from 36.4% by (Envokeat 
8g + mineral oil at 1.0L/fed) to 87.7% by Granstar at 8g/ 
fed. The only perennial narrowleaf weed, C. rotunduswas 

not even presented in the experimental plots as mentioned 
before as the habitat of the different perennial weeds 
species. However, kerb at 1.25 kg, Stomp extra at 1.7L, 
Envoke + mineral oil, Granstarat 8g + 2, 4-D at 1.0L + 
Starane at 200 cm3/fed, hand weeding twice, Ronstar at 2 
L, Sencor at 300g, Ronstar at 1.5 L and Panther at 800 
cm3/fed significantly reduced the fresh weight of this weed 
by 100, 99.3, 97.8, 95.4, 91.3, 89.3, 88, 84.6 and 81.7%, 
respectively. The rest treatments caused reduction 
percentage ranged from 0.0% by both Barricade at 600g 
and Stomp extra at 1.2 L to 70.8% by Starane at 200 
cm3/fed.  
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Table 5. Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 90 days from 
planting in bermudagrassturf experimental field during 2014 summer season comparing to the 
untreated check. 
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2  

%
 

g/
m

2  

%
 

g/
m

2  

%
 

g/
m

2  

%
 

g/
m

2  

%
 

1 
Barricade65

% WG 
440g 

Pre-
em 

0 100 0.53 99.8 0 100 0 0.53 99.8 0 100 37.4 36.9 37.4 65.1 37.9 90.3 

2 
Barricade65

% WG 
600g 

Pre-
em 

0 100 0 100 2.6 89.6 3.6 6.2 97.8 0 100 73.8 0 73.8 31.2 80.0 79.7 

3 Stomp Extra 
45.5% CS 

1.2L Pre-
em 

0 100 3.05 94.1 1.2 95.2 0 4.3 98.5 0 100 61.6 0 61.6 42.5 65.9 83.2 

4 
Stomp Extra 
45.5% CS 

1.7L 
Pre-
em 

0 100 0 100 2.6 89.6 0 2.6 99.0 0 100 .41 99.3 .41 99.6 3.0 99.2 

5 
Ronstar25% 

EC 
1.5L 

Pre-
em 

0 100 0 100 2.3 90.8 2.3 4.6 98.3 0 100 9.1 84.6 9.1 91.5 13.7 96.5 

6 Ronstar 25% 
EC 

2L Pre-
em 

0 100 0 100 0 100 1.2 1.2 99.5 0 100 6.3 89.3 6.3 94.1 7.5 98.0 

7 
Kerb 50% 

wp 
1.25kg 

Pre-
em 

62.5 69.8 3.2 94.8 4.3 82.8 0 70.0 75.6 0 100 0 100 0 100 70.0 82.2 

8 Kerb50% wp 1.5kg 
Pre-
em 

0 100 0 100 0 100 6.2 6.2 97.8 0 100 21.8 63.2 21.8 79.6 28.0 92.8 

9 Sencor 70% 
wp 

300g Post-
em 

128.
3 

36.3 41.8 20.3 11.0 56.1 0 181.1 36.8 7.0 85.4 7.1 88.0 14.1 86.8 195.2 50.4 

10 
Granstar 
75% df 

8g 
Post-
em 

47.3 76.5 6.8 87.0 2.2 91.2 0 56.4 80.3 5.9 87.7 25.4 57.1 31.3 70.8 87.8 77.7 

11 
Starane 20% 

Ec 
200cm3 

Post-
em 

0 100 13.5 74.2 8.7 65.3 0 22.3 92.2 19.5 59.3 17.8 70.8 37.3 65.2 59.7 84.8 

12 Panther 55% 
Sc 

800cm3 Post-
em 

28.0 86.1 91.4 0 0 100 3.8 123.3 57.0 10.2 78.7 10.8 81.7 21 80.4 142.5 63.8 

13 

Granstar75% 
df+ 

8g 
+ 

 

3.4 98.3 0 100 5.4 78.4 11.4 20.3 93.8 0 100 2.7 95.4 2.7 97.4 23.0 94.1 
2.4-D 72% 

EC+ 
IL 
+ 

Post-
em 

Starane 20% 
EC 

200cm3  

14 
Envoke75% 

WG+ 
8g 
+ 

Post-
em 37.4 81.4 0 100 2.2 91.2 0 39.6 86.2 30.5 36.4 1.3 97.8 31.8 70.3 71.5 81.8 

Mineral oil IL 

15 
Hand 

weeding 
Twice  68.8 65.8 0 100 3.0 88.0 0 71.0 75.2 0 100 5.1 91.3 5.1 95.2 76.1 80.6 

16 
Untreated 

check 
  201.5  52.5  25.1  7.7 287.0  48.  59.3  107.3  394.3  

 L S D at 0.05   76.94  54.85  10.75  NS 94.02  32.98  60.39  NS  133.66  
(a): Other broadleaf weeds: Oxalis corniculata. Euphorbia hirta,Bidenspilosa. 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 

 

As for the total broadleaf weeds, all the weed control 
treatmentsexcept Sencor gave significant effect on the fresh 
weight of these weeds, with reduction percentage ranged 
from 99.8% for Barricade at 440g to 57% for Panther. 
General speaking, all the tested weed control treatments 
significantly reduced the fresh weight of the total weeds 
(broad – and narrowleaf weeds) ranged between 99.2% for 
Stomp extra at 1.7L and 50.4% for Sencor at 300g/fed. 

These results suggest that the tested herbicidal 
treatments can gave prolonged weed control season in 
bermudagrass turf through the summer season which work 
as acting soil herbicides. 

4- Bermudagrass turf tolerance to the tested pre- and 
post-emergence herbicides during 2014 summer 
season:  

Table 6 show the tolerance degree of 
bermudagrass turf, to the applied pre- and post-emergence 
herbicides used in controlling the associated weeds at 30, 60 
and 90 days depending on the effect of these herbicides on 
dry weight (g/m2) of bermudagrass as compared with that of 
untreated check. 

As shown in table 6there is no significant effects 
for the tested herbicidaltreatmentsor handweeding on 
bermudagrass dry weight (g/m2) comparing to the untreated 
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check at all the three studied growth periods.Therefore and 
according to Beard (1982),it is clearly that bermudagrass 

had adequate tolerance to all studied individual or combined 
herbicidal treatments.  

 

Table 6. Effect of weed control treatments on dry weight (g/m2) of bermudagrass after 30, 60 and 90 days 
from planting in Katamya heights during 2014 summer season. 

Treatments Rate / feddan Time of 
application 

Dry weight of bermudagrass 
(g/m2) 

30 days 60 days 90 days 
Barricade65% WG 440g Pre-em 181.7  T 222.0  T 205.7  T 
Barricade65% WG 600g Pre-em 293.0  T 215.6  T 195.5  T 
Stomp extra 45.5% CS 1.2L Pre-em 211.8  T 219.0  T 190.2  T 
Stomp extra 45.5% CS 1.7L Pre-em 201.2  T 226.5  T 215.8  T 
Ronstar25% EC 1.5L Pre-em 183.0  T 203.2  T 200.7  T 
Ronstar 25% EC 2L Pre-em 240.1  T 228.1  T 250.5  T 
Kerb 50% WP 1.25kg Pre-em 200.6  T 220.4  T 208.1  T 
Kerb50% WP 1.5kg Pre-em 216.1  T 214.2  T 245.1  T 
Sencor 70% WP 300g Post-em 194.5  T 184.5  T 164.3  T 
Granstar 75% DF 8g Post-em 196.1  T 215.0  T 200.0  T 
Starane 20% EC 200cm3 Post-em 180.5  T 228.9  T 187.7  T 
Panther 55% SC 800cm3 Post-em 217.2  T 224.7  T 208.0  T 
Granstar 75% DF + 8g  

192.3  T 198.7  T 194.9  T 2.4-D 72% EC+ IL Post-em 
Starane 20% EC 200cm3  
Envoke75% WG+ 8g Post-em 198.4  T 198.3  T 208.4  T Mineral oil IL 
Hand weeding Twice  203.7  T 246.3  T 212.7  T 
Untrented check   172.6   T 215.9   T 212.1  T 
L S D at 0.05   NS NS NS 

Note: According to Beard (1982) T=Adequate tolerance with proper use of the herbicides, M= Marginal tolerance, injury can occur. 
 

B- Effect of weed control treatments on weeds and 
bermudagrass turf at 2015 summer season:  

1- At 30 days from bermudagrass planting:  
Data in Table 7 indicated that the dominant 

weeds species in this season were Portulacaoleracea, 
Amaranthus retroflexus, Euphorbia prostorta, 
Bidenspilosa (as annual broadleaved weeds) and 
Digitaria sanguinalis (as annual narrow leaved weeds) 
with infestation levels of 1152.3, 818.0, 48.8, 362.4 and 
23.5g fresh weight/m2, respectively, where as Cyperus 
rotundus still the only recorded perennial narrowleaf 
weed with level of 726.4 g/m2.  

In general, all herbicidal and hand weeding 
treatments were highly effective in controlling the 
previous weeds species. For P. oleracea, both hand 
weeding and Starane gave the same highest controlling 
percentage (94.3%) while Sencor gave the lowest 
percentage (65.8%). Regarding A. retroflexus, the 
corresponding highest and lowest controlling percentage 
were 96.9 and 75.5% for Ronstar at 1.5L and tank 
mixture of Granstar + 2, 4-D + Starane, respectively. 
Respecting E. prostrata, Sencor, Granstar, Envoke + 
mineral oil and Panther gave controlling percentage of 
99.1, 97.5, 92.2 and 44.6%, respectively, whereas the 
rest treatments resulted 100% control.  

For Bidens pilosa, Granstar, Starane and 
Barricade at 600g/ fed gave controlling percentage of 
89.5, 85.6 and 85.2%, respectively, where as those of 
the rest of treatments ranged between 63.2% by 
Barricade at 440g/fed and 84.6% by hand weeding.  

On the other hand, the following treatments; 
Barricade at 440g, Ronstar at 1.5 and 2L, Kerb at 1.5 
kg, Granstar, Starane and hand weeding completely 
controlled D. sanguinalis, as annual narrowleaf weed, 
meanwhile the rest treatments caused controlling 
percentages ranged from 6.3% for Envoke + mineral oil 
to 80.8% for Kerb at 1.25 kg. Regarding the perennial 
grassy weed, C. rotundus, Sencor, Panther, Envoke + 

mineral, Ronstar at 2L, Kerb at 1.25 kg, hand weeding, 
Stomp extra at 1.7L and Starane gave controlling rates 
of 94.4, 91.2, 88.5, 88.4, 87.1, 86.9, 80.5 and 80.5%, 
respectively, whereas the rest treatments resulted 
controlling percentages ranged between 66.5% for Kerb 
at 1.5kg and 79.1% for Stomp extra at 1.2L.  

The results indicated that all the tested 
treatments gave significant effect on the fresh weight of 
the total narrowleaf weeds, and the highest reduction 
rates were obtained with Sencor, Ronstar at 2 L, Panther 
and hand weeding by 92.3, 88.8, 88.7 and 87.3%, 
respectively, as compared to the untreated control, 
whilst, the rest treatments gave reduction 
percentagesbetween 67.5% by kerb at 1.5 to 85.9% by 
(Envoke + mineral oil).  

As for the total weeds, all the examined 
treatments significantly reduced their fresh weights and 
the highest reduction percentages were recorded with 
hand weeding, (Envoke + mineral oil), Barricade at 
600g and 400g by 88.7, 88.3, 87.8 and 86.5%, 
respectively, as compared to the untreated check. The 
rest of treatments, gave reduction rates between 73.7% 
by Kerb at 1.5 to 86.4% by Stomp extra at 1.2L. 
2- At 60 days from bermudagrass planting:  

Data in Table 8 illustrated that the annual 
broadleaf weeds i.e. Portulaca oleraceae, Amaranthus 
retroflexus and Bidenspilosa and the perennial narrow 
leaf weed i.e. Cyperus rotundus was the predominated 
weed species at 60 days.  

All weed control treatments satisfactorily reduced 
the fresh weight of P. oleracea, and Stomp extra at 1.2, 
hand weedingand Barricade at both 600 and 440g gave 
the highest reduction rates by 87.6, 84.8, 84.6 and 79.8%, 
respectively, meanwhile, the rest of treatments gave 
reduction percentagesbetween 56.8% by Stomp extra at 
1.7L to 79% by Kerb at 1.5kg/fed.  

As for A. retroflexus, Ronstar at 1.5L,Barricade at 
both 600 and 440ggave the highest reduction percentages 
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by 85.6, 83.0 and 82.4%, respectively, whereas the rest of 
treatments gave reduction percentagesbetween 57.5% by 
Kerb at 1.25kg and 79.1% by Stomp extra at 1.2L/fed. 

As for Bidenspilosa, all the weed control treatments 
significantly reduced its fresh weight and the highest 
reduction percentage was obtained by Granstar(89.7%) 
whereas the lowest percentage was recorded with Kerb at 
1.25 kg (63.9%). 

As the other annual broadleaf weeds, e.g. 
Eupherbiahirta, was rarely exist in experimental field, the 
herbicidal treatments didn't exhibited any significant effect 
against such weed.  

Moreover, the effects of the tested weed control 
treatments on the fresh weight of the total annual broadleaf 
weeds were identical to those observed on the individual 
dominant weeds.  

 

Table7. Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 30 days from 
planting in bermudagrassturf experimental field during 2015summer season comparing to the 
untreated check. 
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g/m2 % g/m2 % g/m2 % g/m2 % g/m2 % g/m2 % 

1 Barricade65
% WG 440g Pre-

em 90.6 92.1 32.9 95.9 0.0 100 133.2 63.2 0.0 256.8 89.4 0.0 100 169.4 76.6 0.0 169.4 77.4 426.2 86.5 

2 Barricade65
% WG 600g Pre-

em 121.9 89.4 39.3 95.1 0.0 100 53.6 85.2 0.0 214.8 91.1 8.4 64.2 164.1 77.4 0.0 172.6 76.9 387.4 87.8 

3 Stomp Extra 
45.5% CS 1.2L Pre-

em 99.6 91.3 106.2 87.0 0.0 100 68.0 81.2 1.3 275.1 88.6 5.0 78.7 151.2 79.1 0.0 156.2 79.1 431.3 86.4 

4 Stomp Extra 
45.5% CS 1.7L Pre-

em 263.0 77.1 153.0 81.2 0.0 100 88.1 75.6 0.0 504.1 79.2 20.4 13.1 141.2 80.5 0.0 161.6 78.4 665.8 79.4 

5 Ronstar25% 
EC 1.5L Pre-

em 343.8 70.1 24.9 96.9 0.0 100 107.7 70.2 7.9 484.3 80.0 0.0 100 238.7 67.1 0.0 238.7 68.1 723.0 77.2 

6 Ronstar 25% 
EC 2L Pre-

em 204.3 82.2 79.6 90.2 0.0 100 69.1 80.9 0.0 353.1 85.4 0.0 100 83.7 88.4 0.0 83.7 88.8 436.8 86.2 

7 Kerb 50% 
wp 

1.25k
g 

Pre-
em 216.7 81.1 163.5 80.0 0.0 100 93.4 74.2 0.0 473.6 80.4 4.5 80.8 93.2 87.1 49.9 147.6 80.3 621.2 80.4 

8 Kerb50% wp 1.5kg Pre-
em 354.0 69.2 155.6 80.9 0.0 100 83.0 77.0 0.0 592.6 75.5 0.0 100 243.0 66.5 0.0 243.0 67.5 835.6 73.7 

9 Sencor 70% 
wp 300g Post

-em 393.9 65.8 125.5 84.6 0.4 99.1 101.6 71.9 0.0 621.4 74.4 17.1 27.2 40.6 94.4 0.0 57.7 92.3 679.1 78.6 

10 Granstar 
75% df 8g Post

-em 219.0 81.0 155.5 80.9 1.2 97.5 37.7 89.5 0.0 413.4 82.9 0.0 100 176.3 75.7 0.0 176.3 76.4 589.8 81.4 

11 Starane 20% 
Ec 

200c
m 

Post
-em 65.0 94.3 194.6 76.2 0.0 100 52.0 85.6 18.3 329.9 86.4 0.0 100 141.3 80.5 0.0 141.3 81.1 471.2 85.1 

12 Panther 55% 
Sc 

800c
m 

Post
-em 156.0 86.4 94.9 88.3 27.0 44.6 93.6 74.1 0.0 371.6 84.6 12.5 46.8 63.3 91.2 8.2 84.0 88.7 455.7 85.6 

13 

Granstar 75% df 

+ 
8g 
+  

110.1 90.4 200.3 75.5 0.0 100 66.1 81.7 11.7 387.7 84.0 11.7 50.2 171.1 76.4 49.9 232.7 68.9 620.5 80.4 
2.4-D 72% EC 

+ 
IL 
+ 

Post
-em 

Starane 20% 
EC 

200c
m  

14 

Envoke75% 
WG 

+ 

8g 
+ Post

-em 130.4 88.6 65.6 91.9 3.8 92.2 65.2 81.7 46.3 265.0 89.0 22.0 6.3 83.1 88.5 0.0 105.1 85.9 370.1 88.3 

Mineral oil IL 

15 Hand 
weeding Twice  65.6 94.3 140.7 82.7 0.0 100 55.8 84.6 0.0 262.1 89.2 0.0 100 94.5 86.9 0.0 94.5 87.3 356.6 88.7 

16 Untreated 
check   

1152.

3 
 818.0  48.8  362.4  46.32 

2427.

8 
 23.5  726.4  0.0 749.9  

3177.

7 
 

 L S D at 0.05   
256.0

5 
 185.1  25.03  67.45  NS 350.5  28.28  

188.0
9 

 NS 
196.0

2 
 

346.0
5 

 

(a) Other broadleaf: Euphorbia hirta 
(b) Other Grassyweed:Dactylocteniumaegyptium. 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 
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Table 8. Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 60 days from planting in 
bermudagrassturf experimental field during 2015summer season comparing to the untreated check. 
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g/m2 % g/m2 % g/m2 % g/m2 % 

1 
Barricade
65% WG 

440g 
Pre-
em 

137.1 79.8 91.2 82.4 120.3 75.5 1.0 349.6 80.0 240.8 71.7 0.0 240.8 71.7 590.5 77.2 

2 Barricade
65% WG 

600g Pre-
em 

104.1 84.7 88.3 83.0 138.1 71.9 0.0 330.5 81.0 264.2 68.9 0.0 264.2 68.9 594.7 77.0 

3 
StompExtr

a 45.5% 
CS 

1.2L 
Pre-
em 84.1 87.6 1083.4 79.1 147.7 70.0 0.0 340.2 80.4 178.8 78.9 0.0 178.8 78.9 519.0 80.0 

4 
StompExtr

a 45.5% 
CS 

1.7L 
Pre-
em 294.3 56.8 142.3 72.6 160.5 67.3 0.0 597.1 65.6 305.4 64.1 0.0 305.4 64.1 902.5 65.1 

5 
Ronstar2
5% EC 

1.5L 
Pre-
em 

263.6 61.3 74.5 85.6 175.8 64.2 0.0 514.0 70.4 263.2 69.0 14.6 277.8 67.3 791.8 69.4 

6 
Ronstar 
25% EC 

2L 
Pre-
em 

206.2 69.7 152.8 70.6 97.1 80.2 3.4 459.7 73.5 121.5 85.7 6.0 127.5 85.0 587.2 77.3 

7 Kerb 
50% wp 

1.25kg Pre-
em 

194.3 71.4 220.5 57.5 177.2 63.9 0.0 592.1 65.9 265.6 68.7 81.8 347.4 59.1 939.6 63.7 

8 
Kerb50% 

wp 
1.5kg 

Pre-
em 

142.3 79.0 111.9 78.4 175.2 64.3 0.0 429.7 75.3 228.1 73.1 126.2 354.3 58.3 784.0 69.7 

9 
Sencor 

70% wp 
300g 

Post-
em 

213.6 68.6 215.7 58.5 169.3 65.5 39.4 638.1 63.3 396.0 53.4 2.0 398.0 53.2 1036.1 60.0 

10 Granstar 
75% df 

8g Post-
em 

236.9 65.2 158.5 69.5 50.5 89.7 110.1 556.2 68.0 161.8 80.9 12.8 174.6 79.4 730.8 71.8 

11 
Starane 
20% Ec 

200cm3 
Post-
em 

200.4 70.5 200.1 61.5 78.3 84.0 28.7 507.5 70.8 234.1 72.4 18.8 252.9 70.2 760.4 70.6 

12 
Panther 
55% Sc 

800cm3 
Post-
em 

282.1 58.5 203.7 60.8 130.6 73.4 25.2 641.7 63.1 179.7 78.8 103.7 283.4 66.6 925.1 64.2 

13 

Granstar
75 %  
df+ 

8g 
+ 

 

204.1 70.0 171.1 67.0 162.5 66.9 38.6 576.3 66.8 164.6 80.6 91.7 256.3 69.8 832.7 67.8 2.4-D 
72% EC+ 

IL+ 
Post-
em 

Starane 
20% EC 

200cm3  

14 

Envoke75
%  WG+ 

8g 
+ Post-

em 
232.7 65.8 194.7 62.5 65.8 86.6 8.7 502.0 71.1 103.1 87.8 0.0 103.1 87.8 605.2 76.6 

Mineral 
oil 

IL 

15 
Hand  

weeding 
Twice  103.4 84.8 147.4 71.6 70.2 85.7 72.7 393.7 77.3 90.7 89.3 31.7 122.4 85.6 516.1 80.0 

16 
Untreate
d check 

  681.3  520.0  491.9  46.5 1739.7  851.0  0.0 851.0  2590.7  

 L S D at 
0.05 

  216.92  102.31  96.96  NS 265.3  241.97  NS 261.26  318.41  

(a) Other broadleaf: Euphorbia hirta 
(b) Other grassyweed:Dactylocteniumaegyptium, Cenchrusbifllorus. 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 
 
 

Concerning the fresh weight of the perennial 
narrowleaf weed (Cyperusrotundus), hand weeding, Envoke 
+ mineral oil and Ronstar at 2.0Lgave the highest reduction 
percentagesby 89.3, 87.8 and 85.7%, respectively, 
meanwhile, the other treatments gave reduction 
percentagesbetween 53.2% by Sencorand 80.9% by 
Granstar. Again, the examined weed control treatments did 
not cause significant effect on the fresh weight of the other 
annual grassy weeds, due to their low population.  

As for the total weeds, all the applied weed control 
treatments exhibited significant effect on the fresh weight of 
these weeds. Stomp extra at 1.2L, hand weeding, Ronstar at 
2Land Barricade at both 440g and 600g/fed gave the highest 
reduction percentages were80.0, 80.0, 77.3, 77.2 and 77.0%, 
respectively, whereas the rest treatments gave reduction 
percentagesbetween 60% by Sencorand 76.6% by Envoke + 
mineral.  
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3- At 90 days from bermudagrass planting:  
Data in Table 9 illustrated that the dominant 

weeds at 90 days from bermudagrass planting were 
Portulacaoleracea, Amaranthusretroflexus, Euphorbia 
prostrate,Bidenspilosaand Ammimajus (as annual 
broadleaved), Digitariasanguinalis (as annual 
narrowleaved) and Cyperus rotundus(as perennial 
narrowleaved weed). The results, also, indicated that all 
the weed control treatments significantly reduced the 
fresh weigh of such weeds with few exceptions.  

Barricade at 440g, Granstar + 2, 4-D + Starane, 
Stomp extra at 1.2L, Barricade at 600g and hand 
weeding gave the highest reduction percentages on P. 
oleraceaeby 84.5%; 83.3%; 81.6%, 77.8% and 77.8%, 
respectively, as compared to untreated check. 
Accordingly, such treatments can gave season long 
weed control in bermudagrasstrurf. Meanwhile, the rest 
treatments gave reduction percentagesranged from 
65.6% by Ronstar at 2L to 77.6% by both Stomp extra 
at 1.7L and Ronstar at 2L. As for A. retroflexus, Envoke 
+ mineral oil and hand weeding gave the highest 
reduction percentage by 75.9% and 72.3%, respectively, 
as compared to untreated check,whilst the rest 
treatments gave reduction rates ranged between 46.5% 
by Ronsrar at 1.5 L and 68.9% by Stomp extra at 
1.2L/fed.  

As for E. prostrata, the highest reduction 
percentages were obtained with hand weeding, Starane, 
Barricade at 400gand both Barricade at 600g, and 
Stomp extra at 1.2 L/fed by 91.5; 87.6; 86.7 and 78% 
respectively, compared to untreated control. Whilst, the 
rest treatments gave reduction percentages between 
48.2% by Panther and 77.5% by Kerb at 1.25L/fed 

As for Bidenspilosa, the highest reduction 
percentageswere obtained with Envoke + mineral oil, 
Barricade at 440gand Kerb at 1.25 kgby 86.8, 81.5 and 
80.4%, respectively, as compared to untreated 
control,whilst the rest treatments gave reduction 
percentages ranged from 52.3% by Ronstar at 2Lto 
77.5% by Stomp extra at 1.2 L/ fed.  

As for Ammimajus, the highest reduction rates 
were obtained with Barricade at 440g, hand weeding, 
Barricade at 600g and Ronstar at 1.5 L/ fed by 93.9, 
91.1, 88.8 and 84.3% respectively, as compared to 
untreated control,whereas the rest treatments gave 
reduction percentages ranged between 47.0% by Kerb at 
1.5 kg and 77.7% by Granstar.  

Regarding the annual grassy weed, D. sanguinalis, 
all the weed control treatments significantly reduced its fresh 
weight and the highest reduction (100%) was obtained by 
Barricade 440g, Stomp extra at 1.2L,Ronstar at both 1.5 and 
2L, Kerb at 1.5 kg,Staraneand Panther. The rest treatments 
gave reduction rates between zero effect by Envoke + 
mineral oil and 87.7% by Granstar. 

In regard to the fresh weight of the perennial 
narrowleaf weed, Cyperusrotundes, the highest 
reduction percentageswere obtained with Stomp extra at 
1.2L; Starane, Granstar,Kerb at 1.5kg, Barricade at 
600g, Panther and Kerb at 1.25kg, by 89.4, 84.9, 83.6, 
82.7, 81.9, 80.9 and 80.3%, respectively, compared to 
untreated control,whilst the rest treatments gave 
reduction percentages ranged between 59.6 by 

Barricade at 440gto 79.1% by hand weeding.  
As for the total narrowleaf weeds, Stomp extra at 

1.2L, Starane, Granstar, Panther, Barricade at 600g, 
Kerb at 1.5 kg and Granstar + 2, 4-D + Starane 
treatments gave the highest controlling rates of 91.4, 
87.8, 85.7, 84.6, 82.7, 82.0 and 81.0%, respectively, 
whereas, the rest treatments gave reduction percentages 
ranged from 62.7% by Envoke + mineral oil to 77.9% 
by hand weeding.  

Concerning the total weeds, (broad – and grassy 
weeds),hand weeding, Stomp extra at 1.2 L, Granstar + 
2.4-D + Starane and Barricade at both 600g and 
400g/fed gave the highest controlling percentagesby 
80.4, 79.7, 77.7, 77.4 and 77.3%, respectively, as 
compared to untreated check,whilst the rest treatments 
gave controlling percentages ranged between 63.1% by 
Kerb at 1.5 kg and 73.2 by Envoke + mineral oil. In this 
respect, McCullough et al. (2007) stated that 
pendimetalin and prodiamine are very useful for 
controlling annual weeds in bermudagrass turf. Brecke 
et al. (2008) reported that trifloxyfsulfuron can be 
applied effectively in controlling southern crabgrass in 
bermudagrass turf. Also, Brosnan et al. (2014) found 
that pendimethalin at 3.36 kg/ha, prodiamine at 0.6 
kg/ha and oxadiazon at 3.36 kg/ha increased the days 
required to reach 50% hybrid bermudagrass cover 
comparing with the untreated control.  

The herbicidal treatments didn't cause any 
significant effect on the other broad – or narrowleaf 
weeds that surveyed in the experimental field because 
they were rarely encountered.  
4- Bermudagrass turf tolerance to pre- and post-

emergence herbicides:  
Data shown in Table 10indicated the tolerance level 

of bermudagrass to the applied herbicides in 2015 season is 
relatively varied with that of 2014 season. The results 
indicated that all the applied herbicides, except Granstar, 
exhibited significant effect on the dry weight of 
bermudagrassat 30 days after planting. Therefore and 
according to Beard (1982), the tested herbicides treatments 
caused transitory phytotoxic aspects on bermudgrass at 30 
days of planting which ranked as marginal tolerance (M). 
However, such phytotoxic aspects completely disappeared 
at 60 and 90 days of planting, with two exceptions: 
i.e.Kerb at 1.25kg and "Granstar + 2, 4–D + Starane" 
treatments, which ranked as adequate tolerance (T). 

These results are in agreement with those obtained 
by McCullough et al.(2007)they determined the response of 
warmseason bermudagrass types to some herbicides.They 
also reported that oxadiazon at 2.2kg/ha and pendimethalin 
at 1.7kg/ha reduced root mass of bermudagrass by 2-15% 
and 28-37%, respectively, comparing with the untreated 
check. Patton et al.(2007)determined that the warmseason 
zoysiagrass turf safety of both oxadiazon (at 3.4kg/ha) and 
pronamide (at 1.1kg/ha). They also found that these 
herbicidal treatments did not reduce coverage 7 weeks after 
emergence and caused only temporary discoloration of 
seedlings. Brosnan et al.(2014) mentioned that the use of 
oxadizon at 2.4kg/ha and pronamide at 1.68kg/ha can be 
used effectively to control weeds without any adverse effects 
on bermudagrass turf.  
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Table 9.Effect of weed control treatments as reduction % of weed fresh weight (g/m2) at 90 days from planting in 
bermudagrassturf experimental field during 2015summer season comparing to the untreated check. 
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g/m2 % g/m2 % g/m2 % g/m2 % g/m2 % g/m2 % g/m2 % 

1 Barricade65% 
WG 

440g 
Pre-
em 

76.3 84.5 61.7 58.5 26.6 86.7 32.0 81.5 20.8 93.9 10.4 227.9 80.4 0.0 100 118.4 59.6 0.0 118.4 67.3 346.4 77.3 

2 Barricade65% 
WG 

600g 
Pre-
em 

109.8 77.8 49.2 66.9 44.0 78.0 47.0 72.5 14.4 88.8 18.1 283.4 75.7 5.4 82.1 53.0 81.9 4.3 62.7 82.7 346.1 77.4 

3 Stomp Extra 
45.5% CS 

1.2L 
Pre-
em 

90.6 81.6 46.3 68.9 44.1 78.0 39.0 77.5 29.9 76.8 28.6 278.7 76.1 0.0 100 31.0 89.4 0.0 31.0 91.4 309.8 79.7 

4 Stomp Extra 
45.5% CS 

1.7L 
Pre-
em 

170.4 65.6 48.5 67.4 52.8 73.7 55.6 67.9 30.8 76.1 0.0 358.3 69.3 27.5 8.9 64.1 78.1 18.7 110.4 69.5 468.7 69.3 

5 Ronstar25% EC 1.5L 
Pre-
em 

110.4 77.6 79.5 46.5 59.9 70.1 56.2 67.5 20.2 84.3 23.6 350.1 70.0 0.0 100 99.4 66.1 0.0 99.4 72.6 449.5 70.6 

6 Ronstar 25% EC 2L 
Pre-
em 

170.0 65.6 65.6 55.9 65.5 67.3 82.7 52.3 34.9 73.0 16.7 435.6 62.7 0.0 100 96.0 67.2 0.0 96.0 73.5 531.6 65.2 

7 Kerb 50% wp 1.25kg 
Pre-
em 

156.6 68.3 47.3 68.2 45.1 77.5 33.9 80.4 48.9 62.1 0.0 331.9 71.5 8.5 71.8 57.7 80.3 20.3 86.6 76.1 418.5 72.6 

8 Kerb50% wp 1.5kg 
Pre-
em 

162.5 67.1 72.5 51.3 71.9 64.1 67.0 61.3 68.4 47.0 55.8 498.4 57.3 0.0 100 50.6 82.7 14.5 65.1 82.0 563.5 63.1 

9 Sencor 70% wp 300g 
Post-
em 

144.7 70.7 52.7 64.6 52.4 73.9 64.6 62.7 58.8 54.5 0.0 373.4 68.0 5.9 80.4 67.8 76.8 21.6 95.5 73.6 468.9 69.3 

10 Granstar 75% df 8g 
Post-
em 

165.1 66.6 68.7 53.8 75.4 62.4 63.1 63.6 28.8 77.7 8.7 410.0 64.8 3.7 87.7 47.9 83.6 0.0 51.6 85.7 461.6 69.8 

11 Starane 20% Ec 200cm3 
Post-
em 

145.7 70.5 76.1 48.8 24.7 87.6 71.9 58.5 57.5 55.5 2.3 378.3 67.6 0.0 100 44.1 84.9 0.0 44.1 87.8 422.5 72.4 

12 Panther 55% Sc 800cm3 
Post-
em 

158.3 68.0 63.7 57.2 104.0 48.2 64.0 63.0 40.9 68.3 2.8 433.9 62.8 0.0 100 55.8 80.9 0.0 55.8 84.6 489.7 68.0 

13 

Granstar 75% df+ 8g+  

82.5 83.3 54.5 63.3 56.4 71.9 46.0 73.4 32.5 74.8 0.0 272.0 76.7 3.8 87.4 64.9 77.8 0.0 68.7 81.0 340.7 77.7 2.4-D72%EC+ IL+ 
Post-
em 

Starane 20% EC 200cm3  

14 
Envoke75% 

WG+ 
8g+ Post-

em 
135.5 72.6 35.8 75.9 48.2 75.9 22.8 86.8 32.1 74.8 0.0 274.6 76.4 36.8 0 98.5 66.4 0.0 135.3 62.7 410.0 73.2 

Mineral oil IL 

15 Hand weeding Twice  109.7 77.8 41.1 72.3 17.0 91.5 40.4 76.7 11.4 91.1 0.0 219.8 81.1 11.2 62.9 61.1 79.1 7.6 79.9 77.9 299.8 80.4 

16 Untreated check   494.9  148.9  200.8  173.4  129.3  20.5 1168.0  30.2  293.3  39.5 363.0  1531.1  

 L S D at 0.05   121.65  17.99  44.94  29.5  27.2  NS 175.8  30.20  63.69  NS 70.6  188.07  

(a) Other broadleaf weeds:Bidensbelusa,Conyzaaegyptice,Sonchusoleraceos 
(b) Other grassyweeds:Dactylocteniumaegyptium-Cenchrusbifllorus. 
Notes: Cyperusrotundus was the only perennial weed in the experimental field. 
 

Thus, such herbicides can be used effectively for 
controlling weeds in bermudagrass turf with adequate 
tolerance in sandy soil under sprinkler irrigation system. 
Therefore, Barricade at 600g, Stomp extra at 1.2L, 
pendimethalin at 2.0L and Ronstar at 2.0L/fed (as pre-
emergence herbicides) and Granstar, and Starane(as 
post-emergence herbicides)can be used selectively to 
control annual weeds with adequate bermudagrass 

tolerance.  
Moreover, Envoke + mineral oil can be used 

selectively to control the perennial grassy weed, 
Cyperusrotundus without any adverse effect on 
bermudagrass turf under sprinkler irrigation in sandy 
soil and depending on the dominant weed species in the 
experimental field.  
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Table 10. Effect of weed control treatments on dry weight (g/m2) of bermudagrass after 30, 60 and 90 days 
from planting in Katameya heights, Cairo, 2015 summer season  

No. 
Weed Control 

Treatments 
Herbicide rate / 

faddan 
Time of 

application 

Dry weight of bermudagrass 
(g/m2) during 2015 

30 days 60 days 90 days 
1 Barricade65% WG 440g Pre-em 174.9  M 240.1   T 188.9  T 
2 Barricade65% WG 600g Pre-em 183.3   M 259.3   T 213.3  T 
3 Stomp45.5% CS 1.2L Pre-em 178.7  M 263.0   T 184.1  T 
4 Stomp45.5% CS 1.7L Pre-em 169.4  M 235.6   T 203.1  T 
5 Ronstar25% EC 1.5L Pre-em 177.2  M 240.0   T 213.0  T 
6 Ronstar 25% EC 2L Pre-em 179.5  M 257.8   T 199.0  T 
7 Kerb 50% WP 1.25kg Pre-em 186.8  M 199.1  M 214.9  T 
8 Kerb50% WP 1.5kg Pre-em 184.2  M 260.7   T 217.7  T 
9 Sencor 70% WP 300g Post-em 173.1  T 216.5   T 212.8  T 
10 Granstar 75% DF 8g Post-em 209.1  T 244.4   T 223.6  T 
11 Starane 20% EC 200cm3 Post-em 167.6  M 227.5   T 224.6  T 
12 Panther 55% SC 800cm3 Post-em 182.1  M 222.0   T 189.4  T 

13 
Granstar 75% DF+ 8g+  

162.6  M 208.7  M 199.0  T 2, 4-D 72% EC+ IL+ Post-em 
Starane 20% EC 200cm3  

14 
Envoke75% WG+ 8g+ 

Post-em 174.2  M 219.9   T 235.6  T 
Mineral oil IL 

15 Hand weeding Twice  206.2  T 243.9  T 201.4  T 
16 Untrented check   229.7 258.0 193.1 
 L S D at 0.05   23.47 41.4 NS 
Note: According to Beard (1982) T=Adequate tolerance with proper use of the herbicides, M= Marginal tolerance, injury can occur. 
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  تأثير مبيدات الحشائش قبل وبعد اfنبات على مكافحة الحشائش المصاحبة لمسطح نجيل البرمودا اIخضر 
  ٢حسن محمد صبحي خليفة و ٣، الحسانين الشربيني حسانين٢، عبداللطيف عبده رمضان ھuلية١عادل أنور الحلفاوي

  الجديدة، مصر.  مساعد المدير الفني بمنتجع الجولف، بمرتفعات القطامية، القاھرة ١
  القاھرة، مصر.  –قسم وقاية النبات، كلية الزراعة، جامعة اIزھر  ٢
  المعمل المركزي لبحوث الحشائش، مركز البحوث الزراعية، الجيزة، مصر.  ٣

  
زراعتھ}}ا في السنوات ا�خيرة لعبت المسطحات الخضراء دوراً ھاماً في ا�قتصاد القومي في قط}}اع الس}}ياحة ل}}ذلك زاد ا�ھتم}}ام ب

بش}}كل علم}}ي لتجن}}ب  –خاص}}ة الحش}}ائش  –والعناي}}ة بھ}}ا وم}}ن ث}}م ك}}ان م}}ن الض}}روري معرف}}ة ا�ف}}ات الت}}ي تنتش}}ر بھ}}ا وإدارة ھ}}ذه ا�ف}}ات 
ا�ضرار الناجمة عن تلك ا�فات والتي بالضرورة تؤثر على كثافتھا وجودتھا وجاذبيتھا. ل}}ذلك فق}}د أجري}}ت ھ}}ذه الدراس}}ة بم�ع}}ب الجول}}ف 

في أرض رملية وتحت نظ}}ام ال}}ري  ٢٠١٥و ٢٠١٤طامية بالقاھرة الجديدة، خ�ل تجربتين حقليتين في الموسم الصيفي لعامي بمرتفعات الق
بالرش بھ}}دف تقي}}يم فاعلي}}ة أربع}}ة عش}}ر مستحض}}راً لمبي}}دات الحش}}اش ا�ختياري}}ة قب}}ل وبع}}د انب}}ات عل}}ى الحش}}ائش المص}}احبة لمس}}طحات 

جة تحم}}ل نبات}}ات البرم}}ودا للمبي}}دات المختب}}رة باعتبارھ}}ا ھ}}ي المحص}}ول الرئيس}}ي المس}}تھدف حمايت}}ه البرمودا الخضراء إلى جانب تقييم در
مع}}ام�ت  ٦معام�ت طبقت بعد الزراعة وقبل ال}}ري،  ٨معاملة [ ١٦وذلك مقارنة بمعاملتي النقاوة اليدوية والمقارنة. وقد تضمنت التجربة 

وي}}ة والمقارنة].وق}}د أوض}}حت النت}}ائج م}}ا يأتي:الحش}}ائش الحولي}}ة عريض}}ة ا�وراق الس}}ائدة طبق}}ت بع}}د انب}}ات، بجان}}ب مع}}املتي النق}}اوة اليد
بأرض التجربة خ�ل موسمي الدراسة ھي: الرجلة، عرف الديك، أم الل}}بن ف}}ي ح}}ين وج}}دت حش}}ائش إب}}رة العج}}وز، نش}}اش ال}}دبان (حشيش}}ة 

الحش}}ائش الحولي}}ة رفيع}}ة ا�وراق الس}}ائدة ب}}أرض التجرب}}ة خ}}�ل الجبل)، الجزر البري، الجعضيض، الحامض، لبين ولكن بص}}ورة ن}}ادرة. 
موسمي الدراس}}ة ھ}}ي ال}}دفيرة، الص}}يفية، نع}}يم الص}}ليب (رج}}ل الحرباي}}ة)، الس}}اندبار. ف}}ي ح}}ين كان}}ت حشيش}}ة الس}}عد ھ}}ي الحشيش}}ة الوحي}}دة 

فحة الحشائش العريضة والنجيلية مع}}د�ت المعمرة التي تم رصدھا خ�ل الموسمين. في الموسم ا�و�حدثت المعام�ت المتخصصة في مكا
 ١.٧% لمبي}}د ا�س}}تومب بمع}}دل ٩٩يوماً من الزراعة) في الموسم ا�ول تراوحت ب}}ين  ٣٠مكافحة للحشائش الكلية عند الفحص ا�ول (بعد 

% لمبيد الباركيد بمع}}دل ٩٦ثم لتر/ الفدان  ٢% لمبيد الرونستار بمعدل ٩٥كجم/ الفدان ثم  ١.٥% لمبيد الكيرب بمعدل ٩٨.٩لتر/ الفدان ثم 
ي}}وم م}}ن الزراع}}ة) تراوح}}ت نس}}ب المكافح}}ة ب}}ين  ٦٠%). وعن}}د الفح}}ص الث}}اني (بع}}د ٤٢.٢جرام/ الفدان وأخيراً كان مبيد الس}}نكور ( ٦٠٠

ي}}وم م}}ن  ٩٠لت}}ر/ الف}}دان. وعن}}د الفح}}ص الثال}}ث (بع}}د  ٢% لمبي}}د الرونس}}تار بمع}}دل ٩٦.٥جم/ الف}}دان و ٨% لمبيد الجرانستار بمعدل ٤٢.٥
/ ٣س}}م ٢٠٠لت}}ر) + اس}}تارين ( ١( D-4 ,2ج}}م) +  ٨% لمخل}}وط التن}}ك المك}}ون م}}ن جرانس}}تار (٤٥.٢الزراع}}ة) تراوح}}ت ھ}}ذه النس}}بة ب}}ين 

% ٧٤.٧لتر/ الفدان. أما في الموسم الثاني فقد تراوحت معد�ت مكافحة الحشائش الكلية م}}ن  ١.٧% لمبيد ا�ستومب بمعدل ٩٢.٢الفدان) و
لت}}ر/ الف}}دان ف}}ي الحص}}ر ا�ول  ١جرام مخلوطاً بالزيت المعدني بمعدل  ٨% لمبيد ا�نفوك ٨٩.٩كجم/ الفدان إلى  ١.٥بمعدل  لمبيد الكيرب

% لمبي}}د ٦٦يوماً) ومن  ٦٠% للنقاوة اليدوية في الحصر الثاني (٨٢.٥/ الفدان إلى ٣سم ٨٠٠% لمبيد البانتر بمعدل ٦٤.١يوماً) ومن  ٣٠(
يوم}}اً). أظھ}}رت نبات}}ات البرم}}ودا كمس}}طح أخض}}ر يمث}}ل المحص}}ول الرئيس}}ي  ٩٠ق}}اوة اليدوي}}ة ف}}ي الحص}}ر الثال}}ث (% للن٨٢.٥الكيرب إلى 

مستوى تحمل كامل لجميع المبيدات المستخدمة عند جميع مراحل النمو ف}}ي الموس}}م ا�ول، أم}}ا ف}}ي الموس}}م الث}}اني فلق}}د ت}}أثرت ھ}}ذه النبات}}ات 
ي}}وم م}}ن الزراع}}ة. وعلي}}ه فإن}}ه يمك}}ن التوص}}ية للمش}}تغلين بزراع}}ة  ٩٠و ٦٠تحم}}�ً ك}}ام�ً عن}}د ي}}وم ف}}ي ح}}ين أظھ}}رت  ٣٠ت}}أثراً مؤقتاعًن}}د 

مس}}طحات البرم}}ودا الخض}}راء ف}}ي م�ع}}ب الجول}}ف المنتش}}رة بمص}}ر ف}}ي ا�راض}}ي الرملي}}ة وتح}}ت ظ}}روف ال}}ري ب}}الرش باس}}تخدام مبي}}د 
لت}}ر/ الف}}دان كمبي}}دات أرض}}ية لمكافح}}ة الحش}}ائش  ٢س}}تار بمع}}دل لت}}ر/ الف}}دان أو الرون ١.٧ج}}م/ الف}}دان أو ا�س}}تومب  ٦٠٠الباركي}}د بمع}}دل 

 –يولي}}و  –العريضة وضيقة ا�وراق بعد الزراعة وقبل الري على امتداد موسم النمو الصيفي لمسطح البرمودا خ�ل ا�شھر الث�ثة (يونيو 
الحشائش العريض}}ة ا�وراق كمبي}}دات اختياري}}ة تس}}تخدم أغسطس)، أو استخدام مبيد ا�ستارين أو الجرانستار كمبيدات بعد انبات لمكافحة 

  بأمان في مسطح البرمودا ا�خضر. 


