Weed Management in Tropical Turf Established with
Bermuda Grass (Cynodon dactylon (L.) Pers. X
Cynodon transvaalensis L.)

Dhanasekaran D.

Research Journal of Agricultural Sciences
An International Journal

P- ISSN: 0976-1675
E- ISSN: 2249-4538

Volume: 12
Issue: 03

Res Jr of Agril Sci (2021) 12: 966-968

' CARAS




Res. Jr. of Agril. Sci. (May-Jun 2021) 12(3): 966-968
WWW.rjas.org

Short Communication

Weed Management in Tropical Turf Established with Bermuda
Grass (Cynodon dactylon (L.) Pers. X Cynodon transvaalensis L.)

Dhanasekaran D.*1

Received: 28 Mar 2021 | Revised accepted: 24 May 2021 | Published online: 04 Jun 2021
© CARAS (Centre for Advanced Research in Agricultural Sciences) 2021

Key words: Weed management, Tropical Turf, Bermuda grass

Aesthetic quality is the beauty and value that turfgrass
adds to a managed landscape. Usability can be the durability
of a sport field, trueness of golf putting green roll, or reduction
in soil loss from water runoff or wind. Any weed presence in
turfgrass can decrease the aesthetic quality and usability of
turfgrass. Utilizing herbicides is the only way to completely
control weeds in a turfgrass stand. Weeds decrease the
aesthetic value and the usability of turfgrass. Herbicides are a
vital and necessary component for turfgrass weed
management. Herbicides are primarily classified in two ways,
first by chemistry and then by use [1]. A significant weed
infestation can detract from turfgrass visual quality, but often
poses no functional or environmental problem. Weeds are best
kept under control through prevention [2]. Herbicide
classification by chemistry organizes herbicides according to
mode of action and family. A mode of action is the
physiological or biochemical mechanism by which an
herbicide kills or injures plants [3]. With respect to selective
herbicides, there are four main groups of weeds that are
targeted by herbicides: broadleaf (dicots), grasses (monocots),
sedges (monocots), and other non-grass monocots. Pre-
emergent application controls certain annual weeds. Post
emergent application control lawn weeds once they are
visible. Normally, a home garden can easily be managed
without a weedicide, but for a good lawn to be maintained at
less labour cost, it is useful to apply weedicides. Modern
weedicides vary in their chemical characteristics and thus in
the way plants respond to them. Many are selective, meaning
they affect certain plants but leave others unharmed. Some
herbicides are non-selective and can Kill nearly any plant. The
selection of an herbicide depends on the type of weed to be
controlled and the duration of herbicidal effect. Further, the
dose of the selected herbicide depends on the type of lawn
grass, variety and climatic conditions. Pre-plant application of
Glyphosate has been recommended as a standard practice to
eliminate all weeds before lawn establishment. However, it
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does not provide prolonged control as it is only a contact
herbicide. Thus, pre-plant application of Glyphosate and post
planting application of 2,4-D have been recommended by
many workers [4]. Recently, combination of Glyphosate with
the new generation weedicides like Halosulfuron or
Pyrazosulfuron have been recommended to have complete
control of sedges, annuals and broad-leaved weeds. Hence, an
experiment is formulated to the effect of various weedicides
on growth and control of weeds and to compare the effect of
various forms of weedicides applied alone and in combination.

The experiment was conducted to study the weed
management in lawn establishment with Bermuda grass
(Cynodon dactylon (L.) Pers. X Cynodon transvaalensis L.)
was carried at the Floriculture Complex, Department of
Horticulture during 2018-2019. The effect of pre-planting,
post-planting application of herbicides and hand weeding was
studied with eleven treatments comprising of different
concentrations of both pre and post-emergent herbicides viz.,
Hand weeding @ 20 days interval, Glyphosate @ 1.5 kg a.i.
ha?, Pyrazosulfuron @ 35 g a.i. ha?, 2, 4-D @ 1.5 kg a.i. ha
and their combinations. Pre-planting application involving
glyphosate alone was carried out 20 days before planting. The
gross pre-emergence application of herbicides Pyrazosulfuron
and Halosulfuron were carried out five days after planting and
the post-emergence application of 2,4-D was given 25 days
after planting. Observation on weed count, weed biomass,
weed control index and vigour index were recorded and
analyzed.

The important weed flora observed in the experimental
field were Panicum repense, Phyllanthus niruri, Echinocola
colanum, Cyperus rotundus, Cyperus eria, Eclipta alba.
Among the weed species recorded, five species namely
Panicum repense, Phyllanthus niruri, Echinocola colanum,
Cyperus rotundus and Cyperus eria occurred in major
proportions and the influence of the treatments on these weed
species were significant. Sedges population was observed to
be higher compared to grasses and broad-leaved weeds. The
weed species like Eclipta alba occurred in negligible
proportion and were not significantly influenced by the
treatments. Among the treatments, To (Glyphosate @ 1.5 kg
a.i. hat + Pyrazosulfuron @ 35 g a.i. ha'+ 2, 4-D @ 1.5 kg
a.i. hal) controlled significantly most of the broad-leaved
weeds, sedges and grasses. It was followed by T, (hand
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weeding at 20 days intervals). The highest population of
grasses, sedges and broad-leaved weeds were found in the
unweeded control (T1). Better weed control efficiency in the
treatment Ty compared with other treatments could be
attributed to the broad-spectrum control of weeds by pre-
planting application of Glyphosate followed by application of
Pyrazosulfuron ethyl five days after planting. Pyrazosulfuron

ethyl is a potent seed germination inhibitor and acts by
interfering with protein synthesis. The late emerged weeds
were effectively tackled by the post-emergence application of
2,4-D at 21 days after establishment. This might have
contributed for efficient control of predominant weed flora in
the lawn establishment as reflected by lesser population of
these weeds in treatment To.

Table 1 Effect of weedicides on individual weed count m-2 at 40 DAP

Treatments Panicum Phyl_lant'hus Echinocola Eclipta Cyperus Cypgrus
repense niruri colanum  alba  rotundus eria
) (11.33)  (15.00) (20.00) (12.00) (45.66) (22.66)
T Control 3.44 453 359 359  6.77 481
) . . (3.00) (3.66) (5.33) (2.66) (5.66) (2.33)
T,: Hand weeding 20 days interval 185 203 541 177 248 167
) . 4 (7.66) (10.00) (12.00) (5.66) (20.33) (13.66)
Ta: Glyphosate @ 1.5 a.i kg ha 2.86 3.24 354 248 455 3.76
) " (10.30) (13.00 (13.00) (6.00) (28.66) (17.66)
Ta: Pyrazosulfuron @ 35 g a.i. ha 327 367 367 255 539 426
) . 1 (8.66) (12.00) (14.00) (5.66) (24.33) (14.35)
Ts: Halosulfuron @ 20 g a.i. kg ha 302 354 381 248 497 384
_— ! (11.00)  (12.66) (13.33) ((6.00) (30.33) (16.33)
Te:2,4-D@15kgai.ha 337 362 371 255 554 410
T7: Glyphosate @ 1.5 kg a.i. ha™* + Halosulfuron @ 20 g a.i. (6.33) (7.00) (8.33) (5.00) (14.66) (8.00)
kg ha? 2.11 2.73 2.97 2.34 3.88 2.90
. S i N (7.00) (9.00) (10.33) (5.00) (17.66)  (10.00)
Ts: Glyphosate @ 1.5 kg a.i. ha' +2,4-D @ 1.5 kg a.i. ha 273 308 398 239 495 393
To: Glyphosate @ 1.5 kg a.i. ha™* + Pyrazosulfuron @ 35 g (1.66) (1.66) (4.00) (1.66)  (3.66) (1.66)
ai.hal+2,4-D@ 1.5kga.i. hat 1.46 1.46 2.06 1.46 2.03 1.46
T1o: Glyphosate @ 1.5 kg a.i. ha! + Pyrazosulfuron @ 35 g (5.66) (5.33) (6.00) (4.00) (14.00) (6.33)
a.i. ha't + Halosulfuron @ 20 g a.i. kg ha! 2.47 2.38 2.55 211 3.78 2.60
T11: Glyphosate @ 1.5 kg a.i. ha* + Halosulfuron @ 20 g (5.33) (5.00) (6.00) (4.00) (16.33) (5.00)
a.i. kg hal+2,4-D @ 1.5 kg a.i. ha' 2.41 2.35 2.53 2.11 2.61 2.34
SED 0.18 0.15 0.18 0.12 0.21 0.13
CD(p=0.05) 0.40 0.33 0.40 0.26 0.45 0.07
Values in parentheses indicates original value
Table 2 Effect of weedicides on weed biomass (g m), weed control index (%) and vigour index
Treatments Weed biomass  weed control Vigour
(gm? index (%) Index
T: Control 19.06 - 11.22
T,: Hand weeding 20 days interval 3.46 (82.10) 64.90 60.63
Ts: Glyphosate @ 1.5 a.i kg ha' 12.53 (34.20) 35.70 26.05
T4: Pyrazosulfuron @ 35 g a.i. hat 16.96 (30.50) 32.50 15.60
Ts: Halosulfuron @ 20 g a.i. kg ha* 13.20 (11.00) 19.36 21.56
Te: 2,4-D @ 1.5kg a.i. ha? 16.86 (11.50) 19.82 17.25
T7: Glyphosate @ 1.5 kg a.i. ha! + Halosulfuron @ 20 g a.i. kg ha'* 8.23 (56.80) 48.90 37.62
Tg: Glyphosate @ 1.5 kg a.i. ha' + 2, 4-D @ 1.5 kg a.i. ha* 10.26 (46.30) 42.80 31.85
. P -1 ; -1 _
To: Glyphosate @ 1:? kg a.i. ha* + Pyrazosulfuron @ 35 g a.i. ha' + 2, 4-D 196 (90.00) 71.50 65.20
@ 1.5 kg a.i. ha
T10: Glyphosate @ 1.5 kg a.i. ha* + Pyrazosulfuron @ 35 g a.i. ha® +
Halosulfuron @ 20 g a.i. kg ha* 6.93 (63.60) 52.80 43.80
. i hal i -1 -
Tu: Glyphosate_ @ %1.5 kg a.i. ha™ + Halosulfuron @ 20 g a.i. kg ha™*+2, 4-D 503 (73.60) 59.00 59 80
@ 1.5 kg a.i. ha
SED 0.28 0.64 0.49
CD(p=0.05) 0.61 1.36 1.02

All the treatments exerted significant influence on weed
biomass. Among the weed control measures, Tq (Glyphosate
@ 1.5 kg a.i. ha! + Pyrazosulfuron @ 35 g a.i. ha' + 2, 4-D
@ 1.5 kg a.i. ha') excelled others by recording the least weed
biomass of 1.96 g m. This was followed by T, (3.46 g m?).
Control (T1) encouraged higher weed population with the
highest weed biomass of 19.06 g m2. This treatment recorded
a weed biomass of 1.98 g m as against 19.06 g m? in control

plot. The combination treatment T resulted in significantly
least biomass of weeds, because of the less weed count.
Unweeded control recorded significantly higher weed biomass
compared to other treatments. This may be due to more
number of weeds in the lawn establishment [5-6]. All the
treatments had shown significant influence on weed control
index in the field experiment. Among the treatments, Ty
(Glyphosate @ 1.5 kg a.i. ha + Pyrazosulfuron @ 35 g a.i.

¢ CARAS



968

Res. Jr. of Agril. Sci. (May-Jun) 12(3): 966-968

hal + 2, 4-D @ 1.5 kg a.i. hat) was found to be superior as
indicated by the2 higher weed control index (90 per cent).
This was followed by T, (hand weeding 20 days intervals)
(82.1 per cent). The weed control index was found to be the
least (11.0 per cent) in the treatment Ts (Halosulfuron @ 20 g
a.i. ha). This was on par with Ts (2, 4-D @ 1.5 kg a.i. ha®),
which recorded a value of 11.50 per cent. Among the
treatments, Ty excelled others by recording the highest vigour
index (65.20 per cent). This was followed by T1, with a value
of 60.63 per cent and the lowest vigour index (11.22 per cent)
was observed in Ty (control). The treatment Tg recorded a
higher weed control index and was found to be superior to
other treatments [7]. It was mainly due to use of pre-planting
herbicide Glyphosate which effectively controlled the standing
weeds especially the sedges before the lawn establishment,
followed by application of Pyrazosulfuron on fifth day after
planting which effectively controlled the grass and broad-
leaved weeds followed by application of 2,4-D on 25 days
after planting which effectively controlled the broad-leaved
weeds. Earlier works of [8] also reported the failure of alone
application of any one type of herbicide to prevent
regeneration of perennial grass weeds. The present trend of
results indicating better performance of combination of
herbicides in weed control is in line with earlier reports of [9].
From the experiment it could be concluded that, higher
densities of weeds coupled with higher weed biomass in
unweeded control might have resulted in greater depletion of
nutrients and moisture. This could have deprived the factors of
the lawn establishment which was ultimately reflected in poor
growth and less weed control index.

Among the weed control measures, Tq (Glyphosate @
1.5 kg a.i. ha + Pyrazosulfuron @ 35 g a.i. ha' + 2, 4-D @

1.5 kg a.i. hal) controlled significantly most of the broad-
leaved weeds, sedges and grasses and excelled others by
recording the least weed biomass of 1.96 g m-2 and was found
to be superior as indicated by the higher weed control index
(90 per cent).

SUMMARY

The value of turfgrass is its inherent aesthetic quality
and usability. Aesthetic quality is the beauty and value that
turfgrass adds to a managed landscape. Coming to the
maintenance aspects, weed management is a herculean task in
lawn care. Weeds present in turfgrass decrease the aesthetic
quality and usability of turfgrass. Maintaining the weeds
through cultural, chemical methods does not have complete
solution as like in other countries. Hence, an experiment was
conducted to study the weed management in lawn
establishment with Bermuda (Cynodon dactylon (L.) Pers. X
Cynodon transvaalensis L.) was carried at the Floriculture
Complex, Department of Horticulture during 2016-2017. The
effect of pre-planting, post-planting application of herbicides
and hand weeding was studied with Glyphosate,
Pyrazosulfuron and Halosulfuron alone and in combination
with eleven treatments replicated thrice. Observation on weed
count, weed biomass and weed control index were recorded
and analyzed. Among the weed control measures, Tg
(Glyphosate @ 1.5 kg a.i. ha* + Pyrazosulfuron @ 35 g a.i.
hal +2,4-D @ 1.5 kg a.i. ha) controlled most of the broad-
leaved weeds, sedges and grasses and excelled others by
recording the least weed biomass of 1.96 g m and was found
to be superior as indicated by the higher weed control index
(90 per cent).

[y

LITERATURE CITED

. Senseman, S. A. 2007. Herbicide handbook, 9 ed. Lawrence: Weed Science Society of America, 2007, p. 217
. Sithin Mathew, Seetharamu,G.K., Satish, D., Dileepkumar, M. and Mukund, S. 2020. Effect of weed management and methods

of planting on weed population and establishment of turf grasses, Crop Research, 55 (5 & 6) : 250-261.

. McElroy, J. S. and Bhowmik, P.C. 2013. Weed Management in Turfgrass. ASA-CSSA-SSSA, Turfgrass Monograph. (In

Press).

. Jack Johnson, B. 1994. Creeping bent grass quality following pre-emergence and post-emergence herbicide application.

Horticultural Science, 29(8):880-883.

. Mishra, G.C. and Bhol,B.B. 1996. Effect of weed management practices on growth and fibre yield of jute (Corchorus

capsuleris). Indian Journal of Agronomy, 41(1):132-135.

. Chris J. Meyer, Jason K. Norsworthy and Greg R. Kruger. 2019. Antagonism in mixtures of glufosinate p glyphosate and

glufosinate p clethodim on grasses, Weed Technology, 35: 12-21.

. James T. Brosnan, Gregory K. Breeden, Adam W. Thoms, John Sorochan, C. 2017. Effects of Preemergence Herbicides on the

Establishment Rate and Tensile Strength of Hybrid Bermudagrass Sod, Weed Technology, 28 (1) 206-212.

. Rangaiah, P.K., Palchamy,A. and Pothira, P. 1974. Effect of chemical and cultural methods of weed control on transplanted

rice. Madras Agricultural Journal, 61(8):312-316.

. Dernoeden, P.H. 2000. Tolerance of four festuca species to ethofumesate and prodiamine. Horticultural Science, 35(16):1170-

1173.

¢ CARAS


https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=James%20T.%20Brosnan&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Gregory%20K.%20Breeden&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Adam%20W.%20Thoms&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=John%20C.%20Sorochan&eventCode=SE-AU
https://www.cambridge.org/core/journals/weed-technology/article/effects-of-preemergence-herbicides-on-the-establishment-rate-and-tensile-strength-of-hybrid-bermudagrass-sod/3DE9E8844ACDEE5B78FA6A21CF1FFF1E
https://www.cambridge.org/core/journals/weed-technology/article/effects-of-preemergence-herbicides-on-the-establishment-rate-and-tensile-strength-of-hybrid-bermudagrass-sod/3DE9E8844ACDEE5B78FA6A21CF1FFF1E
https://www.cambridge.org/core/journals/weed-technology

