J. Plant Prot. and Path., Mansoura Univ., Vol.8 (7): 347- 359, 2017

Effect of some Pre-and Post-emergence Herbicides on Weed Control in
Bermudagrass Turf.

El-Halafawy', A. A.; A. A. R. Helalia’; E. E. Hassanein® and H. M. S. Khalifa® sgainstplagiarem
'Golf Course, Katameya Heights, New Cairo, Egypt.

’Plant Protec. Dept., Fac. of Agric., Al-Azhar Univ., Cairo, Egypt.

*Weed Research Central Laboratory, ARC, Giza, Egypt.

TV
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 cm’/fed, Panther 55% SC at 800 cm’/fed, combined tank mixture of Granstar 75% DF at 8g/fed + 2,4 —D 72% EC at 1.0L/ fed +
Starane 20% EC at 200cm’/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 1%
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 cm’/fed to 99.2% for Stomp extra at 1.7L/ fed at 90 days. In the 2™season, 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 2™ 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 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 er 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
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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 evaluate? some pre - and post — emergence herbicides in
purslane  (Portulacaoleracea) and common  mallow controlling  different broadleafand narrowleaf weeds

(Malvaneglecta). Also he added that such weeds disrupt a;sociate.d Wi;fh bermudggr asshturfbeas wdzll as St?j;fd th;ir
turfgrass major quality components in golf course, ie, P Ytn(idtoxuf‘ cllects against tlle rmucagrass under
uniformity, density, smoothness, texture and colour. sprinkler irrigation in sandy soils.
Many researchers applied certain selective pre- and MATERIALS AND METHODS
post-emergence herbicides as good managipg tool for weed Experimental location description:
control in golf courses. Such herbicides had many Two field experiments were carried out during
advantages as rea§onable costs, Ahigh and rapid efﬁciepcy 2014 and 2015 summer seasons in bermudagrass
and no phytotoxic effects against the main plantation, (Cyndondactylon) turf, in Katameya Heights Golf and
bermudagrass turf. For example, Nishimoto and Murdoch  Tepnig Resort, New Cairo City, Cairo, Egypt, to evaluate
giiiggllhiein?uzT%;%s ai; %zinsgg/g?;ssojg"oigr/hz; Sr some pre-and post — emergence herbicides in controlling
. > weeds associated with bermudagrass turf under sprinkler
2007) stated that Pronomide gave controlling rate of 87% or irrigation in sandy soils. The SOiigr of the experimentr:ll field
greater against the annual bluegrass (Poaannua) in dormant - o mechanically and chemically analyzed according to

non overseededbermudagrass turf regardless of application  ewis and Freites (1970) and Hess (1971), respectively as
timing and prevent weed flushes during summer season.  ¢wn in Table 1.

McCurdy et al. (2008). They illustrated that the effectively
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Table 1. Mechanical and chemical characteristics of experimental soil from Katameya Heights golf.

Mechanical analysis

EC

Milliequvalent/ liter

Sand Clay Silt Texture atlil-lz 5 (ds/m) Cations Anions CaCo3;%
% % % o Ca™ Mg™ Na™ K' CI' Coy Hcoy
9749 034 2.17 S‘;‘gﬂy 733 096 415 210 255 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% P,0s 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 Sem x5cm 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 26™ May,
2014 and 1% of June, 2015. Each experiment included
sixteen treatments in a complete randomized block
design with four replicatesof 2mx 3mfor each plot as
follows:

1 and 2 — prodiamine [N, N- Di — N — Propyl — 2.4 — dinitro—

6 (trifluioromethyl) — m — phenylinediamine], known

commercially as Barricade 65% WG, applied after sowing

immediately (pre — emergence) and used to two rates 440g
and 660g/ fed.
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

3

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 cm’/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 800cm’/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 cm’/fed,
respectively.

14- Tank mixture of trifloxysulfuron sodium [1 — 4, 6 —
dimethyoxypyrimidin — z — Y1) = 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  Arabic  Life Scientific name English  Arabic Life cycle
name name _ cycle name name
Portulacaoleracea Common sl annual Cyperusrotundus Purple 2l perennial
purslane nutsedge
Common . L Lo Large <
Shall
Amaranthusretroflexus amaromth =2 << annual  Digitariasanguinalis crabgrass B8 annual
Euphorbia prostrate Sunspurge ol ol annual Setariaviridis Fg?gg;ll’ ddpall  annual
. . Black Bl i) . L
Bidenspilosa Jacke " gaall annual Cenchrusbifllorus Sandbur b annual
I ) . ) Crow das
Euphoribahirta Sun spurge ol annual Dactylocteniumaegyptium footgrass bl annual
Lo Bishops s
als
Ammimajus weed annual
. . Sorrel .
(N
Oxalis corniculata yellow Uas annual
Sonchusoleraceus tslggl; uarazall annual
Conyzaaegyptiaca Fleabane Juall4diis annual
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Weeds and bermudagrass assessments:

Weeds and bermudagrass were hand pulled from
one square meter (0.50% 0.50mx 4 times) that randomly
chosen from each plot at 30, 60 and 90 days from
bermudagrass sowing. The gathered weeds were
identified according to ViviTockholm (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 70°C 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,
4152 and 13.7g fresh weight/ m’, 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 12.5¢/m’. 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/m”, respectively,meanwhile
Euphorbia prostorata was presented in very low
infestation rate (1.4 g/m”). On the other hand, Cyperus
rotunudus was the only narrowleaf weed presented in
this survey with infestation rate of 26.89/m’.
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 4. 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/m’) at 30 days from
planting in bermudagrassturf experimental field during 2014 summer season comparing to the

untreated check.

Weed Species z
Broadleaf weed species* Narrowleaf weed species** é E
< S0
= @« «» = — S v oy
S s 3 S =3 = 2 2 5] 2 =
35 32 §%¥ §§ $§ R =, s §§ % £ o TS
53 E2 §5 §Y f§% S £E F i§ 8g & £ gEEN
z —= = = == o= = « = )
£ & F% 83 E§ §% g@ i@ 5 OF % fE Te i3 E
£ s == W% =5 33 £ 52 s £ £¢8 8
£ 23 3 = = i S =z
~ o2 o= = 1= = 1= —
g = F S 2 2 5 ° £5
& gm* % gim’ % gm’ % = gm* % € £ s
Barricade65%
1 WG 440g Pre-em 30.2 95.416.296.0 1.4 89.7 39.0 87.0 920 0 100 57.2 572 0 1442 87.0
2 Bm:;‘ée“% 600g Preem 0 100 0 100 1.4 89.7 3.1 45 995 44 648 0 44 100 89 99.1
S;‘;“;”/Eé‘ga 12L Preem 0 100 0 100 102255 0 102 99.0 580 0 O 580 O 682 93.8
4 S;‘;“;P/Eéga 17L Pre-em 0 100 O 100 0 100 1.8 1.8 998 0 100 0 O 100 1.8 9938
5 Ronsta25%EC 1.5L Pre-em 0 100 0 100 1.1 928 6.1 72 993 0 100 0 0 100 72 99.3
6 Ronsta25%EC 2L  Pre-em 19.5 97.0 0.2 99.9 04 97.0 1.5 21.6 98.0 48 61.6 0 48 61.6 264 976
7 Keb50%wp 1.25kg Preem 0 100 0 100 2.4 824 1.7 41 99.6 115807 19.7 312 0 353 96.7
8  Keb50%wp 1.5kg Pre-em 0 100 5.3 98.70.19986 0 55 994 0 100 0 0 100 55 995
9 Sencorf0%wp 300g O 200.568.151.787.5 3.6 73.7 43 269.1 753 5.5 56.0 200 255 0 2946 73.2
10 Gransta75%df  8g P:If:' 14.4 97.829.792.8 0.43 96.8 0.57 45.1 958 28 776 0 28 77.6 479 956
11 Starane20%Ec 200cm’ P;ff' 33.195.051.287.6 1.2 91.2 043 860 92.1 146 0 0 146 0 100.6 90.8
12 Panther55% Sc 800cm’ Pﬁfﬁf‘ 334950315924 075945 0 656 940 135 0 0 135 0 79.1 928
Granstar75% df+  8g +
13 24D7%EC+ IL+ P;ff‘ 37.594231.792372.00 0 .77 1419 870 268 0 27 295 0 171.4 844
Starane 20% EC 200cm’
14 Bnvoke7s% WGt 8t P:;f' 523920163960 1.8 868 0 704 935 133 0 951 228 0 932 91.5
Mineraloil ~ IL
15 Handweeding Twice 8.8 98.6 2.5 99.3 2.3 83.2 .50 141 987 73 416 0 7.3 41.6 214 98.0
16 Untreated check 657.0 4152 137 3.8 1089.7 12.51 0 125 11022
LSDat0.05 291.64 250.09 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 Sthat 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/m’) at 60 days from
planting in bermudagrassturf experimental field during 2014 summer season comparing to the

untreated check.

Weed Species

Narrowleaf

i =
_ Broadleaf weed species weed species g 2. <
= .8 -:sfg o0
Treatments Rate/ o E (a) §n gg%n =
faddan E 5 Portulaca Amarnthus Euphorbia Other Total £ Cyperusrotundus = TS §
= & oleracea retroflexus prostrata broad broad = P = g 2 £
2 St »
leaf2 leaf g/m* £ £ 8 ©
g/m g —————
gm’ % gm> % gm’> % g/m %
1 0,
1 Bmgf‘,‘éf““ 440g Preem O 100 0 100 0 O 0 000 100 165 384 165 932
1 0,
2 Bm%i‘,‘g?““ 600g Preem O 100 0 100 0 O 0 000 100 456 0 456 814
3 SZ‘;I?JA]E(’:‘? 12L Preem O 100 0O 100 0 O 0 0.00 100 302 0 302 876
4 S;‘;I‘;&Eéga 1.7L Pre-em 12.5 87.1 0 100 054 0 113 243 888 28 895 271 895
0,
5 R"nséaézm’ 15L Preeem 0 100 54 955 050 0 42 101 953 0 100 10.1 958
0,
6 Ronsgézm 2L Preem O 100 O 100 O O 15 15 993 0 100 15 993
7 Kerb50%wp 1.25kg Pre-em 0 100 119 90.1 0 0 0 119 945 32 88. 151 938
8 Kerb50%wp 1.5kg Pre-em 0 100 303 748 32 0 11.8 453 792  27.1 0 722 705
0 _
9 sencv‘;gM 300g P:rflt 1793 0 114905 0 0 0 1908 1275 142 470 2054 163
0, -
10 Gransg‘frﬁA‘ 8g P;’;f 398 588 52.6 678 0 0 7.1 993 544 0 100 996 594
0 _
11 smagizw’ 200em® TOY 0 100 497 707 24 0 283 805 631 405 0 1210 507
() _
12 Pe‘“thseésm’800cm3 Post 1193 00 0 100 0 0 0 1173 463 0 100 1173 522
Granstar75%  8g
df+ ¥
- 0, -
13 2'4EDCZM’ I POSE g 00 53 955 11 0 85 149 931 176 343 325 867
em
0,
Stara}rzl(e: 20% 200em’
Envoke75%  8g Post-
14 WG+ + :Ii 117 879 553 540 051 0 97 685 686 34 873 726 704
Mineral oil IL
15 Hand weeding Twice 0 100 19588 0 0 0 195 911 902 0 1098 552
16 Urclg;altfd 96.8 120.4 0 14 2187 26.8 245.5
L SDat0.05 130.0 56.18 2.72 NS 13628 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 cm’/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 8¢ + 2, 4-D at 1.0L +
Starane at 200 cm’/fed, hand weeding twice, Ronstar at 2
L, Sencor at 300g, Ronstar at 1.5 L and Panther at 800
cm’/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
em’/fed.
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Table 5. Effect of weed control treatments as reduction % of weed fresh weight (g/m’) at 90 days from
planting in bermudagrassturf experimental field during 2014 summer season comparing to the

untreated check.

Weed Species
Broadleaf weed species Narrowleaf weed species “5
3 g8 3 2 E.
£y §% %8 £ 8§ £E
§ 88 ER 2% = S5 g3 - SRS
- = € 13 g3 s § - e H% 58 = g &
T 28 28 <&°3 5B R S~ &« w5 (O g S TR =
reatments ST g2 < X = 2 g SE = 2 - £ 58 B
S £& cE SE = : = 2 £
5 S5 8% £ £ £ s=w 5§
o2 52 & s g £8 9
E g E g E &S E & E & E Ei
on o0 o0 on on < =]
= =
| Barricade6S 440, Pre g 100053998 0 100 0 0.53 998 0 100374369 374 651 379 903
% WG em
o Bamicade6S oo, Pre- 00 0 100 2.6 89.6 3.6 62 978 0 100738 0 738 312 800 797
% WG em
3 StompExtra 0 Pre- 6030504112952 0 43 985 0 100616 0 616 425 659 832
45.5% CS em
4 StompExtra o0 Pre- 5500 100 26896 0 2.6 990 0 100 41 93 41 996 3.0 992
45.5% CS em
0, -
5 RonséegZSA; 1.5L I;rrfl 0 100 0 100 23 908 23 46 983 0 100 9.1 846 9.1 915 137 965
[ _
6 R"nsg‘ézm 2L Zrni 0 100 0 100 0 100 12 12 995 0 100 63 893 63 941 7.5 980
0, _
7 Ker};SM 125ke TS 62569.8 3.2 948 43 828 0 700 756 0 100 0 100 0 100 70.0 822
8 KerbS50% wp 1.5kg };rrfl 0 100 0 100 0 100 62 62 978 0 100218632 21.8 79.6 280 928
0, _
9 Sencv‘;;m% 300g PO 128:36341.820311.0561 0 1811 368 7.0 854 7.1 880 14.1 868 1952 504
10 (;gi;‘s;afr 8g TS 473765 68 87.022 912 0 564 803 5987.725457.1 313 708 878 777
0
0, -
1 Staragiw”’zomﬁ Post- 100 13574287 653 0 223 922 195593 17.8 70.8 373 652 597 848
o, _
12 Panth§£5548000m3 P:I;t 280861914 0 0 100 3.8 1233 57.0 102787108817 21 804 1425 63.8
Granstar75%  8g
dfr +
- 0, -
13 24D72% AL Post 34903 0 100 5.4 784 114 203 938 0 100 2.7 954 27 974 230 941
EC+ + em
0,
StaraEEZOA) 200cm’
Envoke75%  8g Post-
4 WG+ + 374814 0 100 22912 0 396 862 305364 1.3 97.8 31.8 703 71.5 81.8
Mineral oil  IL
wI::;ig Twice 68.8658 0 100 3.0 880 0 710 752 0 100 5.1 91.3 5.1 952 76.1 80.6
16 U‘;gzgffd 2015 525 251 7.7 2870 48. 59.3 107.3 394.3
L SDat0.05 7694 5485 1075 NS  94.02 3298 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 (¢/m”) 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/m®) 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/mz) of bermudagrass after 30, 60 and 90 days
from planting in Katamya heights during 2014 summer season.

Dry weight of bermudagrass

Time of

Treatments Rate / feddan PP (g/m°)

application 30 days 60 days 90 days
Barricade65% WG 440¢g Pre-em 181.7 T 2220 T 205.7 T
Barricade65% WG 600g Pre-em 2930 T 215.6 T 1955 T
Stomp extra 45.5% CS 1.2L Pre-em 211.8 T 2190 T 190.2 T
Stomp extra 45.5% CS 1.7L Pre-em 2012 T 2265 T 2158 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 2281 T 2505 T
Kerb 50% WP 1.25kg Pre-em 200.6 T 2204 T 208.1 T
Kerb50% WP 1.5kg Pre-em 216.1 T 2142 T 245.1 T
Sencor 70% WP 300g Post-em 1945 T 1845 T 1643 T
Granstar 75% DF 8g Post-em 196.1 T 2150 T 200.0 T
Starane 20% EC 200cm Post-em 180.5 T 2289 T 187.7 T
Panther 55% SC 800cm Post-em 2172 T 2247 T 208.0 T
Granstar 75% DF + 8g
2.4-D 72% EC+ IL Post-em 1923 T 198.7 T 1949 T
Starane 20% EC 200cm’

o

Envoke75do WG+ 8 Post-em 198.4 T 1983 T 2084 T
Hand weeding Twice 203.7 T 2463 T 2127 T
Untrented check 172.6 T 2159 T 212.1 T
LSDat0.05 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/m?, respectively, where as Cyperus
rotundus still the only recorded perennial narrowleaf
weed with level of 726.4 g/m”.

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/mz) at 30 days from
planting in bermudagrassturf experimental field during 2015summer season comparing to the

untreated check.

Weed Species

Broadleaf weed species Narrowleaf weed species ‘§
E
Amarnth . ~ L ~ =
Euphor: . - D Iy 51 LE
gPortulaca us up ao bi Bidens g gﬂ solfltt:liriz Cyperusr 9 %n S & ﬁ
~ = B g oleracea retroflex bilusa = « o 81 otundus % & © + 8 =
S o ® prostrata s & lis I S NI =
Treatments =732 £.8 us s =2 = g 2 FE3°7
M&; [ 2 T S E 2 222k
= g £ % 2 S Bo £
< 5 & = o = E o9 8
= =2 ° a = g =9
s = © £ 2 gZ¢*
g/m? % g/m* % g/m* % g/m® % = £ gm*> % gm’* % ° g g
D e = =
Barricade65 Pre-
1 % WG 440g em 206 921 329 959 00 100 1332 632 00 2568 89.4 0.0 100 1694 76.6 0.0 1694 774 4262 86.5
1219 89.4 393 951 0.0 100 53.6 852 00 2148 9.1 84 642 1641 77.4 0.0 1726 769 387.4 87.8
Stomp Extra Pre-
3 13 1.2L 99.6 91.3 1062 87.0 0.0 100 68.0 812 1.3 2751 88.6 50 787 1512 79.1 0.0 1562 79.1 431.3 86.4
45.5% CS em
Stomp Extra Pre-
4 o 1.7L 263.0 77.1 153.0 812 0.0 100 88.1 756 0.0 5041 79.2 20.4 13.1 1412 80.5 0.0 161.6 78.4 6658 79.4
45.5% CS em
0, -
5 RonséagZSA 1.5L };rni 343.8 70.1 249 969 0.0 100 107.7 702 7.9 484.3 80.0 0.0 100 2387 67.1 0.0 2387 68.1 723.0 77.2
Ronstar 259 Pre-
6 ° SEC % 2L eni 2043 82.2 79.6 902 0.0 100 69.1 809 0.0 353.1 854 0.0 100 837 884 0.0 837 888 436.8 862
Kerb 50% 1.25k Pre-
7 216.7 81.1 163.5 80.0 0.0 100 934 742 0.0 473.6 80.4 45 80.8 932 87.1 49.9 147.6 80.3 621.2 80.4
wp g em
Pre-
er o Wp 1. X . K . . . . . K . . K . . K . K .
8 Kerb50% wp1.5kg eni 3540 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
ncor 709 Post
9 Se Cv(:fp7 g 300g _:;1 393.9 65.8 1255 84.6 0.4 99.1 101.6 719 0.0 621.4 744 17.1 272 40.6 944 00 577 923 679.1 78.6
Granstar Post
10 75% df 8g om 2190 810 1555 809 12 975 377 895 00 4134 829 00 100 1763 757 0.0 1763 764 589.8 814
tarane 20% 200c Post
11 S Ef: % mc _:;1 650 94.3 1946 762 0.0 100 520 856 18.3 3299 86.4 0.0 100 1413 80.5 0.0 141.3 81.1 471.2 85.1
Panther 55% 800c Post
12 Sc % m om '360 864 949 883 270 446 93.6 741 00 3716 846 125 468 633 912 82 840 887 4557 85.6
Granstar 75% df 8¢
+ +
. 0,
13 2'4D7+2/"EC I}_‘ }-):rilt 110.1 90.4 2003 755 0.0 100 66.1 81.7 117 387.7 84.0 11.7 502 171.1 76.4 49.9 2327 68.9 620.5 80.4
Starane 20% 200c
EC m
Envoke75% 3
WG € Post
14 n + oy 1304 886 656 919 38 922 652 817 463 2650 89.0 220 63 831 885 0.0 1051 859 370.1 883
Mineral oil 1L
Hand .
15 - Twice 65.6 94.3 140.7 827 0.0 100 558 84.6 0.0 262.1 89.2 0.0 100 945 869 0.0 945 87.3 356.6 88.7
weeding
ntreat 1152. 2427. 3177.
16 Untreated 818.0 48.8 362.4 46.32 235 726.4 0.0 749.9
check 3 8 7
256.0 188.0 196.0 346.0
LSDat0.05 p 185.1 25.03 67.45 NS 350.5 28.28 o NS p

(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/m?) at 60 days from planting in
bermudagrassturf experimental field during 201Ssummer season comparing to the untreated check.

Weed Species

St
- Broadleaf weed species Narrowleaf weed species §
= ~ = E”
g 5§ E g £ E
1) . 5 ~ [ = = &0 on
= Portulaca Amarnthus  Bidens 2 < Cyperus = 3 w Sz =
Treatments Rate/ § oleracea retroflexus  bilusa gN § 0 rotundus Z‘ EN ] E'g e ©
feddan 2E v E E EESe<oE
S s 3 E S ERET Eg S
P < e ] - = = 220
= g 2 g £ & 2¢
= gm? % gm® % gm® % = g ° gm* % ° & £
~ = = =
Barricade Pre-
I esopwg 440z o 1371 79.8 912 824 1203 75.5 1.0 3496 80.0 2408 71.7 0.0 2408 71.7 5905 77.2
Barricade Pre-
2 sy 0008 U 1041 84.7 883 83.0 1381 719 0.0 330.5 81.0 2642 68.9 0.0 2642 68.9 5947 77.0
StompExtr Pre-
3 a455% 12L 7 841 87.6 10834 79.1 1477 700 0.0 3402 80.4 1788 789 0.0 1788 78.9 5190 80.0
cs
StompExtr Pre-
4 a455% 1L 7 2943 56.8 1423 72.6 160.5 67.3 0.0 597.1 65.6 3054 64.1 0.0 3054 64.1 902.5 65.1
s
s Romstar2 oy o Pre- 6 613 745 85.6 1758 64.2 0.0 5140 704 2632 69.0 14.6 277.8 67.3 791.8 69.4
5% EC em
¢  Romstar o Pre- 00 697 1528 70.6 97.1 802 3.4 4597 73.5 1215 85.7 6.0 127.5 85.0 5872 77.3
25% EC em
7 Kerb 125kg T 1043 71.4 2205 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
50% wp em
0 _
8 Kerxf)w’ 1.5kg I;rrfl 1423 79.0 1119 784 1752 643 0.0 429.7 753 228.1 73.1 1262 3543 58.3 784.0 69.7
9 Sencor 350, POSE 515 ¢ 68,6 2157 58.5 169.3 655 39.4 638.1 633 3960 534 2.0 398.0 532 10361 60.0
70% wp em
jo  Granstar 8s TOST 2369 652 158.5 69.5 50.5 89.7 110.1 5562 68.0 1618 80.9 12.8 174.6 79.4 7308 71.8
75% df em
11 Starane o i POSE 0004 70.5 2001 61.5 783 84.0 287 5075 70.8 2341 724 18.8 2529 702 7604 70.6
20% Ec em
12 Panther oo e POSE 2er 1 585 2037 60.8 1306 73.4 252 6417 63.1 179.7 78.8 1037 2834 66.6 925.1 64.2
55% Sc em
Granstar 8
75 % i
df+
13 2.4-D Post- 204.1 70.0 171.1 67.0 1625 66.9 38.6 576.3 66.8 164.6 80.6 91.7 2563 69.8 832.7 67.8
IL+
72% EC+ em
Starane 3
20% EC 200cm
Envoke75  8g
14 L WGH & POsk g0 658 1047 62.5 65.8 86.6 8.7 5020 71.1 103.1 87.8 0.0 103.1 87.8 6052 76.6
Mineral L em
oil
15 Hand = 103.4 84.8 1474 71.6 702 857 727 393.7 77.3 90.7 89.3 31.7 1224 85.6 516.1 80.0
weeding
16 ~ Untreate 681.3 520.0 491.9 46.5 17397 851.0 0.0 851.0 25007
d check
Lg(]))sat 216.92 102.31 96.96 NS 2653 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 4. retroflexus, Envoke
+ mineral oil and hand weeding gave the highest
reduction percentage by 75.9% and 72.3%, respectively,
as compared to wuntreated 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.eKerb at 1.25kg and "Granstar + 2, 4D + Starane"
treatments, which ranked as adequate tolerance (T).

These results are in agreement with those obtained
by McCullough ef 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 ef 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/m’) at 90 days from planting in
bermudagrassturf experimental field during 201Ssummer season comparing to the untreated check.

Weed Species

Broadleaf weed species Narrowleaf weed species -
%}
=
€ £ ss E E"a
. . =~
P g Potulaca  Amamtus Euphorbia  Bidens . . S0 8 §§ 8% . 0§ E S
5 - 55 & lesp biusa T & X 2 5§ % ¢ X EgE
£ £Ze 8 = § w =% S E & @ EBTe
= ST E = s = £ -] E = 259
s & &= 72 S = = w2 E = ]
g SE 2 = & 3B g2 S T 228
(= = < o £ €% E £ £738°
5 2 § > & 5 5%
= — i~ — —
gim® % g’ % gm’ % gm® % gm’ % = E Yy %gmuns T Z
= = it =
B
N
1 0, -
1 Bam;;dGof)SA) 440g [;rni 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 0.0 100 118.459.6 0.0 1184 67.3 3464 77.3
1 0, -
2 Bamislxicof)SA) 600g [;rni 109.8 77.8 49.2 66.9 44.0 78.0 47.0 72.5 14.4 88.8 18.1 2834 757 54 82.1 53.0 81.9 43 62.7 82.7 346.1 774
3 Stongxm 12L Pre- 90.6 81.6 463 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
455%CS em
4 Stom[jExua 17L Pre- 170.4 65.6 48.5 67.4 52.8 73.7 55.6 67.9 30.8 76.1 0.0 3583 69.3 27.5 89 64.1 78.1 18.7 1104 69.5 468.7 69.3
455%CS em
5 Ronsta25%EC 15L Pre- 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 0.0 994 72.6 449.5 70.6
em
6 Ronstar25%EC 2L 1::;3- 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 73.5 531.6 652
7  Keb50%wp 125kg Pre- 156.6 68.3 47.3 68.2 45.1 77.5 33.9 80.4 48.9 62.1 0.0 3319 71.5 8.5 71.8 57.7 80.3 20.3 86.6 76.1 4185 72.6
em
8  Keb50%wp 15kg l:;rel- 162.5 67.1 72.5 51.3 71.9 64.1 67.0 61.3 68.4 47.0 55.8 4984 57.3 0.0 100 50.6 82.7 14.5 65.1 82.0 563.5 63.1
Sencor 70% 300y T 1447 70.7 52.7 64.6 52.4 739 64.6 62.7 58.8 545 0.0 3734 68.0 59 804 67.8 76.8 21.6 955 73.6 468.9 69.3
9 — Post
em
10 Granstar75%df ~ 8g P:St- 165.1 66.6 68.7 53.8 754 62.4 63.1 63.6 28.8 77.7 8.7 410.0 64.8 3.7 87.7 479 83.6 0.0 51.6 857 461.6 69.8
11 Starane20% Ec 200cm3P:;1t- 145.7 70.5 76.1 48.8 24.7 87.6 71.9 58.5 57.5 55.5 2.3 3783 67.6 0.0 100 44.1 849 0.0 44.1 87.8 4225 724
12 Panther55% Sc 800cm3Peorilt- 158.3 68.0 63.7 57.2104.0 482 64.0 63.0 40.9 683 2.8 4339 62.8 0.0 100 55.8 80.9 0.0 558 84.6 489.7 68.0
Granstar 75% df+  8g+
13 24DN%EC+ 1L+ Post- 82.5 83.3 545 633 564 719 46.0 73.4 32.5 748 0.0 272.0 76.7 3.8 874 649 77.8 0.0 68.7 81.0 340.7 77.7
em
Starane 20% EC 200cm’
Envoke75% 8o+ Post-
14 WG+ e 135.5 72.6 35.8 75.9 48.2 759 22.8 86.8 32.1 748 0.0 274.6 764 36.8 0 985 66.4 0.0 1353 62.7 410.0 732
Mineraloil 1L €M
15 Handweeding 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 11.2 629 61.1 79.1 7.6 799 779 299.8 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
LSDat0.05 121.65 17.99 44.94 295 27.2 NS 1758 3020 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  tolerance.

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

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/mz) of bermudagrass after 30, 60 and 90 days
from planting in Katameya heights, Cairo, 2015 summer season

Weed Control Herbicide rate /

Time of Dry weight of bermudagrass

No. . (g/m?) during 2015
Treatments faddan application 30 days 60 days 90 days
1 Barricade65% WG 440g Pre-em 1749 M 240.1 T 1889 T
2 Barricade65% WG 600g Pre-em 183.3 M 2593 T 2133 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 2356 T 203.1 T
5 Ronstar25% EC 1.5L Pre-em 177.2 M 240.0 T 2130 T
6 Ronstar 25% EC 2L Pre-em 179.5 M 2578 T 199.0 T
7 Kerb 50% WP 1.25kg Pre-em 186.8 M 199.1 M 2149 T
8 Kerb50% WP 1.5kg Pre-em 1842 M 260.7 T 2177 T
9 Sencor 70% WP 300g Post-em 1731 T 2165 T 2128 T
10 Granstar 75% DF 8g Post-em 209.1 T 2444 T 2236 T
11 Starane 20% EC 200cm’ Post-em 167.6 M 2275 T 2246 T
12 Panther 55% SC 800cm® Post-em 182.1 M 2220 T 1894 T
Granstar 75% DF+ 8g+
13 2,4-D 72% EC+ IL+ Post-em 162.6 M 208.7 M 199.0 T
Starane 20% EC 200cm’
14 Envoke75% WG+ Bg* Postem 1742 M 2199 T 2356 T
Mineral oil IL
15 Hand weeding Twice 2062 T 2439 T 2014 T
16 Untrented check 229.7 258.0 193.1
LSDat0.05 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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