Indian Journal of Sugarcane Technology 28(02): 95-99, December 2013

M anagement of weeds for sustainable sugarcane production in sub tropical India
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ABSTRACT

Field investigations were carried out during 2009-12 at Ladhowal centre of Punjab Agricultural University, Ludhiana
to develop effective methods of weed control for sustainable sugarcane production in sub-tropical India. The soil of the
experimental site was sandy loam in texture, low in organic carbon, medium in available phosphorus and high in
exchangeabl e potassium. The results showed that mean weed density and weed biomass substantially reduced with three
hand hoeings at 30, 60 and 90 days after planting-DAP (34.6 weeds/m? and 56.8g/n"?) as well as with pre—emergence
application of metribuzin @ 1.25 kg a.i./hafollowed by 2,4-D @ 1.0 kg a.i./ha 75 DAP (38.8 weeds/m?and 69.6 g/m?).
Unweeded control registered highest weed count (72.2 weeds/ m?) and weed biomass (197.5 g/m?). The highest number
of millable canes (99,600/ha) and cane yield (77.0 t/ha) was recorded with pre-emergence application of metribuzin @
1.25kgai./hafb2,4-D @ 1.0 kgai./ha75 DAP and it was closely followed by hand hoeing thrice at 30, 60 and 90 DAP
(94,500/ha and 75.6 t/ha) and was further followed by pre—emergence application of metribuzin @ 1.25 kg a.i./ha integrated
with post emergence spray of aimix @ 20 g/ha (93,200/ha and 73.4 t/ha). Integrating pre-emergence application of
metribuzin @ 1.25 kg a.i./hawith post emergence application of 2,4-D @ 1.0 kg a.i./ha 75 DAP exhibited 65.3% weed
control efficiency (WCE) which was comparableto 69.7% WCE registered with three hand hoeing at 30, 60 and 90 DAP.
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The day to day agriculture is rife with weeds. They are
insidious tyrants on earth. Their occurrence in the cultivated
field is not by chance, but due to the influence of certain soil
characteristics, tillage practices, prevailing climate and other
crop management practices. Competition by weedsduring the
growing season of the crop for soil moisture, mineral
constituents, sunlight, and space al ong with unhealthy nutrient
management practices is the major constraint in enhancing
the crop productivity. Besides, reducing thecrop yield directly,
heavy infestation of weeds interfere with crop harvest and
elevate farm production costs through energy spent in
controlling them. A weed which escapes the control measures
and produces seed at maturity, further multipliesweed control
problems by acting as a source of seed bank replenishment
and re-infestation in the subsequent years. In sugarcane, the
reduction in cane yield due to weeds ranged from 40 — 67 %,
the highest being in those areas where farmersare not familiar
to improved weed management technologies (Chauhan and
Srivastava 2002, Singh et al. 2010). Weed control is most
critical early inthe season prior to the sugarcane canopy closure
over the row middles. Wide spacing in between sugarcane
rows allows wide range of weed florato grow profusely. The
kind of weed specie and the duration of itsinfestation have a
major impact on stalk size, number of millable canesand finally
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the cane and sugar yields. In sugarcane, weeds are generally
controlled with manual and cultural manipulations. Timely
availability of labour is a problem. Now-a—days, herbicide
use for weed control in sugarcane is considered to be
economical and thus becoming increasingly popular. Hence,
providing a weed free environment is absolutely essential to
realize the full potential of new varieties and to make the best
use of key production factorslike nutrients, moisture and other
natural resources.

MATERIALSAND METHODS

Thefield experiment was conducted at Sugarcane Research
Station of PA.U. located at Ladhowal for three consecutive
yearsi.e. 2009-10 (Yr 1), 2010-11 (Yr 2) and 2011-12 (Yr 3).
The objective of the study was to search effective methods of
weed control for sustainable sugarcane production in sub-
tropical India. The soil of the experimental site was sandy
loam in texture, analyed low in organic carbon (0.36 %),
medium in available phosphorus (18.5 kg/ha) and high in
exchangeable potassium (315 kg/ha). The experiment
comprised of ten weed control treatments with combination
of pre and post emergent herbicides [T,- Control (weedy
check),T, - hoeing at 30,60 and 90 days after planting (DAP),
T,—Atrazine @ 2.0 kg a.i./ha as pre-emergence (PE) followed
by2,4-D @ 1.0kga.i./haat 60 DAP, T, —Atrazine @ 2.0 kg
ai./ha after 1% irrigation and hoeing followed by 2,4 - D @
1.0kgai./haat 75 DAP, T, — Metribuzine @ 1.25 kg a.i./ha
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(PE) followed by 2,4 - D @ 1.0 kg a.i./ha at 75 DAP, T, -
Atrazine @ 2.0 kg a.i./ha (PE) followed by Almix @ 20g /ha
at 75 DAP, T, - Metribuzine @ 1.25 kg a.i./ha (PE) followed
by Almix @ 20g /ha.i./haat 75 DAP, T, - Atrazine @ 2.0 kg
a.i./ha(PE) followed by Ethoxysulfuron @ 50g /haat 75 DAP,
T,- Atrazine @ 2.0 kg a.i./ha (PE) followed by Dicamba @
350g ai./haat 75 DAP, T, - Metribuzine @ 1.25 kg a.i./ha
(PE) followed by Dicamba @ 3509 a.i./haat 75 DAP]. These
treatments were eval uated under randomized block design with
three replications. Sugarcane variety ‘CoJ 88’ was planted in
spring in rows 75 cm apart using 50,000 three budded setts
per ha(approximately 75 gtls seed) on 12.03.2009, 11.3.2010
and 11.3.2011 over the three consecutive years during spring
Season.

Uniform dose of 150 kg nitrogen per hawas applied intwo
equal splitsat first irrigation after germination and the second
in May end alongside cane rows. All other cultural operations
were followed as per recommended package of practices to
raise a healthy cane crop. Herbicides were applied using
knapsack sprayer fitted with flat fan nozzle using a spray
volume of 562.5 Its per ha. A quadrat of 0.25 n was used to
record the weed count at 120 DAP and the fresh samples of
weeds so obtained from that quadrat were kept in hot air oven
at 70°C (till constant wt. isrecorded) for determining dry matter
accumulation and weed control efficiency.

RESULTSAND DISCUSSION

Weed M anagement

Weed Flora

The dominant weeds which emerge after the sugarcane
planting during the three seasons were Digitaria ciliaris,
Eleusine aegyptiacum, Sorghum halepense, Cynodon
dactylon, Cyperusrotundus, Euphorbiahirta, Digera arvensis,
Bracharia reptans, Ipomoea pestigradis and Convolvulus
arvensis.

Weed density

Theweed population observed 120 daysafter the herbicidal
spray in sugarcane crop differed significantly during al the
three consecutive years of experimentation (2009-10, 2010-
11, 2011-12). The results in table 1 revealed that different
weed control treatments recorded significantly lower weed
density than the unweeded control (T,). The lowest weed
density in all the experimental years was registered in plots
where weeds were manually controlled by hoeing at 30, 60
and 90 DAP. The pooled data indicated that pre—emergence
application of metribuzin @ 1.25 kg a.i./hafollowed by 2,4-
D @1.0kgai./na75DAP(T,) (38.8/m?) being at par to three
hand weedings (T,) (34.6/m?) recorded significantly lower
weed density than the pre-emergence application of atrazine
@ 2.0 kg a.i/hafollowed by almix @ 20 g/ha 75 DAP (T,)
(51.2/m?). The weed density values in pre-emergence
application of metribuzin @ 1.25 kg a.i./haor atrazine @ 2.0
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kg a.i. / haintegrated with post emergence application of 2,4-
D or dicamba or ethoxysulfuron (T, T,, T, T, T, T, ) were
comparableto each other. Similarly the values of weed density
with three hand weedings (T,) were at par to the pre-emergence
application of atrazine 2.0 kg a.i./hafb 2,4-D @ 1.0 kg 75
DAP (T,) and pre-emergence application of metribuzin 1.25
kg ai./hafb either 2,4-D (T,) or dicamba (T,;) 75 DAP. The
results are in line with Singh et al (2012) who reported the
lowest weed density with three handweedingsfollowed by pre-
emergence application of metribuzin + hoeing+ 2,4-D which
was further followed by pre-emergence application of atrazine
+2,4-D.

Weed biomass (Dry wt. of weeds)

The pooled data (table 1) revealed that the handweeding
thrice at 30, 60 and 90 DAP(T) effectively reduced the weed
biomass being at par to pre-emergence application of
metribuzin @ 1.25 kg a.i./ha (PE) fb 2,4-D @ 1.0 kg a.i./ha
75 DAP (T,) but significantly better in reducing the weed
biomass registered in all the other weed control treatments.
Similar trend was noticed in data of individual years.
Integration of metribuzinwith 2, 4-D 75 DAP (T,) too reduced
the dry weight of weeds significantly when compared to the
integration of metribuzin or atrazine with almix,
ethoxysulfuron or dicamba at variable doses (T, T, T, T,
T,,)- Pre-emergence application of metribuzin or atrazine fb
2,4-D (T, T, and T,) registered statistically similar weed
biomass. Efficacy of metribuzin in controlling weed biomass
has al so been reported by Mishraet al (2012), Sundara (2000)
and Singh et al (2001).

Weed control efficiency (WCE)

Theweed control efficiency among the weed management
practices ranged from 58.9 to 65.3% in 2009-10, 40.5-69.9%
in 2010-11 and 42.3 — 74.1% in 2011-12. The highest weed
control efficiency of 69.7% (mean of three years) was found
in treatment given three hoeings at 30, 60 and 90 DAP (T ).
The next best treatments were pre-emergence application of
metribuzin @ 1.25kg a.i./hafb 2,4-D @ 1.0 kg a.i./ha 75 DAP
(T, = 65.3%) and pre-emergence application of atrazine @
2.0kga.i./hafh2,4-D @ 1.0kg a.i./ha 75 DAP (T,= 61.5%).
Integration of pre-emergence application of metribuzin or
atrazine and post emergence spray of 2,4-D during grand
growth period of sugarcane (75 DAP) might have effectively
controlled the weeds. Similar observations were made by
Chitkala Devi et al (2011).

Growth

Germination, Tiller number, Cane height and Internodes per
cane

The pooled data on germination count of sugarcane (table
1) varied from 34.1 to 36.4% indicating non-significant
differences among weed control treatments. A perusal of
pooled data in table 2 followed similar trend showing non-



December 2013]

MANAGEMENT OF WEEDS 97

Table1l Percent germination, weed density/m?, dry weight of weeds (g/m?) and weed control efficiency asinfluenced by different

weed control treatments

i i 0,
Treatment Percent germination (%)

Weed density/m?

Dry weight of weeds (g/m?) Weed control efficiency (%

Yrl Yr2 Yr3 MeanYrl Yr2 Yr3 MeanYrl Yr2 Yr3 Mean Yrl Yr2 Yr3 Mean

T, Control (weedy check) 31.0
T, Hoeing at 30,60 and 9C
333 378 372 361 240 3.7

DAP

Tz Atrazine @ 2.0 kg
ai./ha(PE) fb
24-D @ 1.0kgai./ha
at 60 DAP

T4 Atrazine @ 2.0 kg
ai./haafter 1% irrign
andhoeingfb24-D 327 36.1 367 352 27.3 44.7
@ 1.0kgai/haa 75
DAP

Ts Metribuzin @ 1.25 kg
ai./ha(PE) fb 2,4-D
@ 10kgai/haa 75 31.3 335 387 345 257 320
DAP

Te Atrazine @ 2.0 kg
ai/ha(PE) fb Almix 32,0 347 397 355 317 52.7
@ 20g /haat 75 DAP

T7 Metribuzin @ 1.25 kg
ai/ha(PE) fb Almix 340 353 398 364 280 36.7
@ 20g /haat 75 DAP

Tg Atrazine @ 2.0 kg
ai./ha(PE) fb
Ethoxysulfuron @ 50¢ 30.3 333 386 341 297 39.3
/haat 75 DAP

Ty Atrazine @ 2.0 kg
ai./ha(PE) fb
Dicamba @ 350g
ai./haa 75 DAP

T1o Metribuzin @ 1.25 kg
ai./ha(PE) fb
Dicamba @ 350g /ha
at 75 DAP

C.D (p=0.05) NS

376 36.6 351 487 653

320 376 392 363 323 400

313 355 376 348 320 427

323 332 398 351 263 410

NS NS NS 83 143

480 346 380 510 813 568

102.7 72.2 108.7 169.7 3142 1975 - - - -

65.0 69.9 741 69.7

66.7 463 433 620 1587 880 60.1 635 495 57.7

61.3 444 377 563 1493 811 653 668 525 615

58.7 388 393 520 1173 696 638 694 627 653

69.3 512 43.0 101.0 1733 1058 60.4 405 44.8 48.6

747 464 39.0 540 1813 914 641 682 423 582

70.7 46.6 447 937 1533 972 589 448 512 516

65.3 46.7 44.0 850 166.7 986 595 499 470 521

62.7 433 387 810 1547 914 644 523 50.8 558

228 113 79 227 519 210 - - - -

Yr1,Yr2, and Yr 3 represents 2009-10, 2010-11 and 2011-12 respectively. DAP — Days after planting, fb — followed by

significant differences for number of tillers, cane height and
internodes per cane. No set pattern was observed for cane
height and internodes per cane on analysing the pooled and
the individual year data. But for tiller number, unweeded
control registered lowest mean number of tillers but the
differences were not significant although the various weed
management modul esregistered numerically higher tiller count
than the weedy check. The dataontiller number during 2009-
10 (in the first year of experimentation) recorded significant
differences which exhibited significantly lowest number of
tillersunder unweeded control plot (T,). Hand weeding thrice

and pre-emergence application of metribuzin integrated with
2,4-D or dicamba 75 DAP (T, and T, ) significantly recorded
higher tiller count than the pre-emergence application of
atrazine integrated with 2,4-D or almix or ethoxysulfuron or
dicamba (T, T, T, T,).

Yield attributesand Yield

Sngle cane weight, Number of millable cane (NMC)s and
CaneYidd (CY)

Reductionsinyield due to weedswere brought about mainly
by the effect of weeds on the number or millable canes and
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their height. The data regarding various weed management
modules in table 3 depicted non-significant differences for
single cane weight. However, the number of millable canes
(NMC) and caneyield (CY) showed substantial reduction due
to the presence of weeds particularly during the grand growth
period of cane growth. Among the weed control treatments,
pre-emergence application of metribuzine @ 1.25 kg a.i./ha
fb2,4-D @ 1.0kg ai./ha75 DAP (T,) registered the highest
number of pooled millable canes (99,600/ha) and pooled cane
yield (77.0 t/ha) which was at par with hand hoeingsthrice at
30, 60 and 90 DAP(T,) [NMC-94,500/haand CY- 75.6 t/hal
and also with pre—emergence application of metribuzin @ 1.25
kg a.i./ha was integrated with amix @ 20 g/ha (T,) [NMC-
93,200/haand CY-73.4 t/ha] but were significantly greater to
the treatments where pre-emergence application of atrazine
@ 2.0 kg a.i./ha was integrated with the post emergence
applicationof 2,4-D @ 1.0kgai./ha(T,& T,),dmix @20 g/
ha (T ), ethoxysulfuron @ 50 g/ha (T,) or dicamba @ 350 ¢/
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ha (T,). The widespread infestation of weeds throughout the
crop season cause severe decline in the cane yield to the tune
of 32.9% when compared with the pre and post emergence
spray of metribuzin and 2,4-D respectively (T,) and to the
tune of 31.6% when compared to the three hand weedings at
30, 60 and 90 DAP (T,). Sugarcane raised with three hand
hoeings (T,) and pre-emergence application of metribuzin fb
2,4-D (T,) produced higher yield components by virtue of
reduced competition of weeds for nutrients, moisture and
sunlight which ultimately have converted more number of
tillers to millable canes. These results are in agreement with
the findings of Srivastava and Chauhan (2006). Unweeded
control plot registered lowest number of millable canes and
caneyield on account of higher competition by the weeds for
the resources to be utilized by the sugarcane crop in the weed
free environment. Similar findings has also been reported
earlier by Singh and Tomar (2005) and Chitkala Devi et. al
(2012).

Table2 Sugarcane growth intermsof tiller number, cane length and internodes per cane asinfluenced by different weed control

treatments.

Treatments Number of tillers (000/ha)

Cane length (cms) Internodes per cane

2009-10 2010-11 2011-12 Mean 2009-10 2010-11 2011-12 Mean 2009-10 2010-11 2011-12 Mean

T, Control (weedy check) 80.2 170.7 1543 1351

T, Hoeing at 30,60 and 90
DAP

T3 Atrazine @ 2.0 kg ai./ha
(PE) b
24-D @ 1.0kgai/haat
60 DAP

T4 Atrazine @ 2.0 kg ai./ha
after 1% irrign and hoeing
fb24-D @1.0kga.i./hi
at 75 DAP

Ts Metribuzin @ 1.25 kg
ai/ha(PE)ftb24-D@ 1327 1605 206.0 166.5
1.0kgai./haat 75 DAP

Te Atrazine @ 2.0 kg a.i./ha
(PE) fo Almix @ 20g/ha 111.8 191.8 1770 1603
at 75 DAP

T, Metribuzin @ 1.25 kg
ai/ha(PE) fb Almix @ 1227 1765 1963 1652
20g /haat 75 DAP

Tg Atrazine @ 2.0 kg a.i./ha
(PE) fb Ethoxysulfuron  111.8 170.7 203.3 161.9
@ 50g /haat 75 DAP

Ty Atrazine @ 2.0 kg ai./ha
(PE) fb Dicamba @ 350g 113.8 178.0 163.0 1516
ai./haat 75 DAP

T10 Metribuzin @ 1.25 kg
ai/ha(PE) fb Dicamba 131.3 1587 1947 1616
@ 350g /haat 75 DAP

C.D (p=0.05) 17.2 NS NS NS

130.7 1684 2050 168.0

1136 1827 1927 163.0

1118 1531 1913 1521

1583 1943 2060 1862 157 175 199 177
163.7 2000 209.7 1911 175 17.9 18.7 180

1777 1753 2127 1886 197 165 192 185

1710 1970 2210 1963 16.1 17.4 206 18.0

1740 1977 2133 1950 178 17.9 20.7 1838

1653 1877 2187 1906 184 168 209 187

1657 1946 2177 1927 16.7 16.9 193 176

1437 2096 2050 1861 145 195 190 176

1570 2033 2150 1918 18.0 17.7 19.7 185

1640 1860 199.7 1832 17.9 17.7 194 184

NS NS NS NS NS NS NS NS
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Table3 Yield and Yield attributes of sugarcane in terms of single cane weight, number of millable canes and cane yield as
influenced by different weed management modules.

Single Cane weight (g) No. of Millable canes (000/ha) CaneYidd (t/ha)
2009-10 2010-11 2011-12 Mean 2009-10 2010-11 2011-12 Mean 2009-10 2010-11 2011-12 Mean
T, Control (weedy check) 960.8 7034 6941 7861 629 72.0 72.2 69.0 54.3 50.7 50.0 51.7
T, Hoeing at 30,60 and 90
DAP

T3 Atrazine @ 2.0 kg ai./ha
(PE) fb
24-D @ 1.0kgai./haa
60 DAP

T, Atrazine @ 2.0 kg ai./ha
after 1% irrign and hoeing
fb24-D @ 1.0kg ai./hi
at 75 DAP

Ts Metribuzin @ 1.25 kg
ai/ha(PE)ftb24-D@ 7568 7701 7989 7752 1013 1002 97.3 996 76.7 773 771 770
1.0kgai./haat 75 DAP

Te Atrazine @ 2.0 kg ai./ha
(PE)fb Almix @ 20g/ha 8282 7659 7563 7835 843 847 838 843 693 646 629 656
at 75 DAP

T; Metribuzin @ 1.25 kg
ai/ha(PE)fb Almix @ 7512 8403 7822 7913 96.7 88.2 94.7 93.2 72.9 73.5 740 734
20g /haat 75 DAP

Tg Atrazine @ 2.0 kg a.i./ha
(PE) fb Ethoxysulfuron 7232 8181 7715 7709 94.3 85.6 880 893 684 69.9 671 685
@ 50g /haat 75 DAP

T Atrazine @ 2.0 kg a.i./ha
(PE) fb Dicamba@ 350g 787.3 7889 7879 7880 884 86.2 80.9 853 69.6 676 63.6 66.9
ai./haat 75 DAP

Treatments

7987 8226 7881 8031 93.6 90.4 99.5 94.5 74.7 74.1 780 756

8428 7602 7813 7948 844 815 84.9 83.7 70.7 61.9 65.8 66.1

7774 7229 7892 7632 90.7 93.1 86.7 90.1 70.0 67.3 685 68.6

T10 Metribuzin @ 1.25 kg
ai./ha(PE) fb Dicamba 7752 7729 8165 7882 978 89.8 81.8 89.8 75.8 68.8 66.7 70.4
@ 350g /haat 75 DAP
C.D (p=0.05) NS NS NS NS 202 140 144 88 104 125 104 56
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