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Abstract

Sugarcane is the most adaptable plant under varied ecological conditions and the critical period of crop-
weed competition has been recorded to be 60-120 days after planting in spring cane and 150 days in
autumn cane (Singh et al., 2011). The primary objective of this research was to evaluate the Effect of
different doses of Halosulfuron methyl 6% + Metribuzin 50% on weed management in sugarcane an
experiment was conducted at Agricultural Research farm of Banaras Hindu University, Varanasi, Uttar
Pradesh during spring seasons of 2018-19. The maximum suppression of total weed density, total weed
biomass and the highest weed control efficiency were obtained with post-emergence application of
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha better than pre-emergence application of
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha™.

Keywords: sugarcane, total weed management, yield

Introduction

Sugarcane (Saccharum officinarum) is an important agro-industrial cash crop grown primarily
for sugar production in India, and plays a pivotal role in agricultural and industrial economy of
the country. Sugarcane is the most adaptable plant under varied ecological conditions. India is
the second largest producer country after Brazil contributing approximately 411.00 million
tonnes production of milleable cane from an area 5.04 million hectares with annual average
productivity of 8.15 tonnes ha* (FAOSTAT, 2018) 1. Singh et al. (2009) [7] reported 20.3%
yield gap in sugarcane because of the heavy infestation of weeds. Due to weed infestation, the
yield loss in sugarcane was reported to be 40 to 60 percent (Khan et al., 2004) 1. However,
due to labour scarcity use at herbicide for weed management is gaining momentum. The
critical period of crop-weed competition has been recorded to be 60-120 days after planting in
spring cane and 150 days in autumn cane (Singh et al., 2011) 91, Due to continuous use of
metribuzin and 2,4-D in sugarcane fields, the population of grassy and broad-leaved weeds has
been decreased, whereas the population of Cyperus species has increased tremendously. C.
rotundus population has been reported to be 60-80 % of total weed flora in sugarcane fields in
India (Raskar 2004; Roshan et al. 2006) '3 51, Halosulfuron methyl 175%WG (Sempra), a new
sulfonylurea herbicide was evaluated for selective control of C. rotundus in sugarcane and to
observe the phyto toxicity symptoms on the sugar-cane and succeeding crops (Mehar Chand et
al., 2013) 29, Sugarcane yield, quality and recovery losses occurred due to weed infestation
depend upon the nature and density of weeds and stage of crop growth (Srivastava, 2001) 24,
Keeping these views in mind, a field experiment was taken up to evaluate the new early post
emergence herbicides halosulfuron methyl, metribuzin and their combination along with 2,4-D
herbicide for weed management in sugarcane. Soil micro-organisms are an important link in
soil-plant-herbicide-fauna-man relationships. Soil microbes are directly or indirectly affected
by the impact of toxic substances of herbicides used to control in intensive agriculture. At
normal recommended rates, herbicides of field are considered to have no major or long-term
effect on microbial populations. It has been reported that some microorganisms were able to
degrade the herbicide, while some others are adversely affected depending on the application
rates and the type of herbicide used (Sebiomo et al. 2011) (61,
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Materials and methods

A field experiment was conducted at Agricultural Research
Farm of Institute of Agricultural sciences, Banaras Hindu
University, Varanasi to effect of different levels of herbicidal
combinations on total sedges, narrow and broad leaves weeds
management in sugarcane crop during the year 2017-2018 and
2018-2019. The soil of the experimental field was clay loam
in texture with pH 7.55, EC 0.40 dSm with low availability
of nitrogen, medium in available phosphorus and potash. It is
located on 25°18' N latitude, 83°3' E longitude and at an
altitude of 75.70 meters above mean sea level in the Northern
Gangetic alluvial plains. The temperature during winter dips
down to 3.9°C and it goes up to 44.0 °Cin 2017-18 and 4.7°C
and it goes up to 41.0 °C during 2018-19. The average rainfall
of the region is around 698.7 mm and 85 % of the total
rainfall is received during July-September by South-West
monsoon (2017-18) and average rainfall of the region is
around 834.3 mm and 80 % of the total rainfall is received
during July-September by South-West monsoon (2018-19).
The tillering period for sugarcane is very limited and
sugarcane experiences very hot and dry weather during April
to June. Grand growth period is also limited due to start of
cold weather from October onward. Field was dominated with
sedges, grasses and broad leave weeds. The treatments
comprises viz. Halosulfuron methyl 6% + Metribuzin 50%
WG PE @ 1.0 kg a.i. hal, Halosulfuron methyl 6% +
Metribuzin 50% WG PE@ 1.125 kg a.i. ha, Halosulfuron
methyl 6% + Metribuzin 50% WG PE@ 1.25 kg a.i. ha,
Halosulfuron methyl 75% WG -PE@ 0.09 kg a.i. ha®,
Metribuzin 70% WP-PE@ 2.0 kg a.i. ha-1, Halosulfuron
methyl 6% + Metribuzin 50% WG-POE@ 1.0 kg a.i. ha-1,
Halosulfuron methyl 6% + Metribuzin 50% WG-POE@
1.125 kg a.i. hat, Halosulfuron methyl 6% + Metribuzin 50%
WG-POE@ 1.25 kg a.i. ha-1, Halosulfuron methyl 75% WG
—POE@ 0.09 kg a.i. ha-1, Metribuzin 70% WP-POE@ 2.0 kg
a.i. ha'l, 2,4-D Dimethyl amine salt 58 % SL-POE@ 6.0L. ha’
! Hand weeding (30,60 and 90 DAP) and untreated control
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was laid out in randomized block design with replicate thrice.
Sugarcane early maturing variety Co 0239 (Karan-6) was
planted during spring season on March in both of the year at
75 c¢cm row to row distance using 75.0 g seed cane/ha.
Fertilizers doses of 120 kg N/ha, 60 kg P205/ha and 40 kg
K20/ha was applied to the experimental crop. Emisan (0.25%)
@ 500 g ha* was used for treatment of setts.

Observations on weed flora of sedges, grasses and broad leave
weeds. Were recorded before pre and post emergence
application of herbicide in both year. The observations on
population of weed flora and dry weight recorded at 30, 60,
90 DAP and at harvest stage. The observation related to
germination of sugarcane was recorded at 30 days after
planting during both year.

Results and discussion

Total weed density

The data pertaining to total weed density of BLWSs, Grasses
and Sedges are presented in (Table 1). During both the
seasons, major weed flora of the experimental field at 60
DAA consisted of grassy weeds, viz. cynodon dactylon and
Echinochloa crusgalli, broad-leaved weeds, (BLWSs), viz.
Parthenium hysterophorus and Trianthema portulocastrum,
whereas, Cyperus rotundus In the herbicidal treatment post-
emergence application of halosulfuron methyl 6% +
metribuzin 50% WG 1.25 kg ha* had significantly superior to
over the rest treatment at all stage of observation.Whereas,
three hoeing (30, 60 and 90 DAS) were effective in complete
removal of BLWSs in both year. Among the grassy weeds,
similar observation was recorded by post-emergence
application of halosulfuron methyl 6% + metribuzin 50% WG
1.25 kg ha'! in total elimination of grassy weeds during both
the year. The most effective against sedges halosulfuron
methyl 6% + metribuzin 50% WG 1.25 kg ha* applied as pre-
emergence. The similar result was reported by Holm et al.
1997 I8 and similar observation also reported by Kalaiyarasi
(2012) 81 and Singh et al. (2008) [2°1,

Table 1: Total weed Density (No. m) as influenced by weed control treatments in sugarcane

Dose/ha | Total weed Density (No. m?)
Treatments ai.(g) [Formulation Grasses BLWs Sedges
2017 2018 2017 2018 2017 2018
Halosulfuron methyl 6% +
Metibuzin 50% WG pE | 60+500 1000  |(21.29) 4.66|(30.05) 5.52(15.13) 3.92 | (18.17) 4.29 | (20.76) 4.60| (22.83) 4.82
Halosulfuron methyl 6% +
Nistiibusin 50% WG pE | 67545625 | 1125 |(15.79) 4.00| (24.55) 4.99| (9.96) 3.20 | (13.0) 3.65 | (18.60) 437 (20.67)4.60
Halosulfuron methyl 6% +
Nstribusin 50% WG PE 75+25 1250  [(13.95)3.79|(22.71) 4.81| (8.63) 2.86 | (11.67) 3.39| (17.26) 4.20| (19.33) 4.44
0,
Ha'osu'f%‘g‘_“;ghy' 5% 675 90  |(30.62)5.57|(39.38) 6.31(37.96) 6.19| (41.00) 6.43 | (72.93) 8.57| (75.00) 8.69
Metribuzin 70% WP-PE 1400 2000  |(23.95) 4.94](32.71) 5.76 | (17.63) 4.23| (20.67) 4.58 | (35.26) 5.66| (37.33) 5.86
Halosulfuron methyl 6% +
Metribuzin 0% We.pog | 60+500 1000 [(22.29) 4.71|(31.05) 5.58 (15.79) 3.99 | (18.83) 4.36 | (23.10) 4.82| (25.17) 5.03
Halosulfuron methyl 6% +
Metribuzin 50% We.pop. | 6755625 | 1125 |(18.79) 439 (27.55) 5.29 | (12.96) 3.66 | (16.00) 4.06| (19.60) 4.46| (21.67) 4.69
Halosulfuron methyl 6% +
Metribusin 50% Wo.po | 75725 1250 [(12.95)3.67|(21.71) 4.71| (7.80) 2.88 | (10.84) 3.36| (15.26) 3.97| (17.33) 4.22
0,
Ha'osu'wgﬁg‘g?y' 5% 67.5 90  |(25.23)5.03|(33.99) 5.84 | (36.09) 5.99 | (39.13) 6.24 | (71.93) 8.51| (74.00) 8.63
Metribuzin 70% WP-POE 1400 2000 | (24.45) 4.98] (33.21) 5.79 (19.63) 4.43 | (22.67) 4.77| (38.76) 5.89| (40.83) 6.08
24-DDimethyl amine saltS8| - 350 6000  |(19.95)4.50|(28.71) 5.39 | (13.29) 3.70 | (16.33) 4.09| (19.43) 445 | (21.50) 4.68
Two hand weeding - - (6.12) 2.55 | (14.88) 3.92 | (4.19) 2.13 | (4.83) 2.28 | (2.40) 1.69 | (2.00) 1.53
untreated control - - (36.95) 6.11| (45.71) 6.79 (41.29) 6.46 | (44.33) 6.69 | (99.26) 9.96 | (101.33) 10.06
CD (P=0.05) 0.75 0.62 1.13 1.01 172 0.65
SEm.t 0.26 0.21 0.39 0.35 0.59 0.22
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Total weed biomass

The scrutiny of data on total weed biomass of BLWSs, Grasses
and Sedges are presented in (Table 2). The mean data on dry
matter of grassy weed at60 DAA revealed that minimum
accumulation was obtained with halosulfuron methyl 6% +
metribuzin 50% WG 1.25 kg ha* applied as pre-emergence in
case of sedges during 2017-18 and 2018-19. Being at par with
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha?
applied as post emergence at 30 DAP., and significantly
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superior to rest of the treatments. Complete control of BLWs
and grasses was attained by the application of halosulfuron
methyl 6% + metribuzin 50% WG 1.25 kg ha* applied as post
emergence at 30DAP. Being at par with halosulfuron methyl
6% + metribuzin 50% WG 1.125 kg ha as pre-emergence
and significant to over the rest of the treatment. A similar
result pointed out by Singh et al., (2017) 8. And also
reported by Pandey et al. (2007) Y. The same trend on
grasses weeds pointed out by Gannon et al. (2012) I,

Table 2: Total weed Biomass (No. m?) as influenced by weed control treatments in sugarcane

Dose/ha | Total weed Biomass (No. m?)
Treatments a.i. () Formulation Grasses BLWs Sedges
2017 2018 2017 2018 2017 2018
Halosulfuron methyl 6% +
Motibuzin 50% WG.pE | 60500 1000 | (6.99)2.74 | (7.65)2.85 | (5.56) 2.46 | (7.42)2.81 | (20.32)4.56 |(23.25) 4.87
Halosulfuron methyl 6% +
Metribuzir 50% WG.pE | 67:55625 1125 | (4.28)2.19 | (4.94)2.33 | (5.22)2.39 | (7.08)2.75 | (18.51)4.36 |(21.44) 4.68
Halosulfuron methyl 6% +
Metribuzin 50% WG, PE 75+25 1250 | (4.15)2.15 | (4.81)2.30 | (5.06) 2.36 | (6.92)2.72 | (16.29)4.09 |(19.22) 4.44
0,
Falosulfuron methyl 75% 67.5 90 |(10.19)3.27((10.85)3.37| (7.58) 2.84 | (9.44)3.15 |(139.07) 11.81| (142) 11.94
Metribuzin 70% WP-PE 1400 2000 | (8.14) 2.94 | (8.80) 3.05 | (5.95) 2.54 | (7.81)2.88 | (30.85)5.60 |(33.78)5.85
Halosulfuron methyl 6% +
Metribuzin 50% We.pog | 604500 1000 | (7.54)2.84 | (8.20) 2.95 | (5.60) 2.47 | (7.46)2.82 | (30.56)5.57 |(33.49)5.83
Halosulfuron methyl 6% +
Metribuzin 50% We.poe. | 67-5+5625 1125 | (5.27)2.84 | (5.93)2.53 | (5.37)2.42 | (7.23)2.78 | (19.61)4.48 |(22.54) 4.79
Halosulfuron methyl 6% +
Metribuzin 50% We.por | 7525 1250 | (3.95)2.10 | (4.61)2.26 | (4.87)2.32 | (6.73)2.69 | (15.52)3.99 |(18.45) 4.34
0,
Ha'osu'wg’lg“gg‘y' 5% 675 90 | (9.08)3.10 | (9.74)3.20 | (7.50)2.82 | (9.36)3.13 |(137.07) 11.73| (140) 11.85
Metribuzin 70% WP-POE 1400 2000 | (8.42) 2.98 | (9.08) 3.00 | (6.08) 2.56 | (7.94)2.90 |(118.67) 10.92|(121.6)11.05
2'4'DD"2/§t2K'_§g'E”esa't58 3500 6000 | (5.79) 2.51 | (6.45)2.64 | (5.47) 2.44 | (7.33)2.80 | (20.18)4.54 |(23.11) 4.85
Two hand weeding - - (2.13) 2.51 | (2.63) 1.77 | (457) 2.25 | (6.18)2.58 | (7.26)2.76 |(10.19) 3.26
untreated control - - (20.25) 4.55| (20.91) 4.62 | (11.69) 3.49| (13.55) 3.75 |(158.07) 12.59] (161) 12.71
CD (P=0.05) 0.20 0.19 0.17 0.15 0.45 0.42
SEm.+ 0.07 0.07 0.06 0.05 0.59 0.14

Weed control efficiency (WCE)

Scanning of data on weed control efficiency as influenced by
weed management practices is presented in (Table 3).

The maximum weed control efficiency was obtained with
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha?
applied as pre-emergence in case of BLWs, Grasses and
Sedges during 2017-18 and 2018-19., followed by

halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha*
applied as post-emergence in case of sedges during 2017-18
and 2018-19.and significantly superior to rest of the
herbicidal treatments. The similar result was recorded by the
(Webster and Coble 1997) 31 the same trend was also
recorded by Isaacs et al. (2006) ["),

Table 3: Effect of different treatments on weed control efficiency (%)

Dose ha Weed Control efficiency (%)

Treatments a.i.(g) Formulation Grasses BLWs Sedges
2017 2018 2017 2018 2017 | 2018
Halosulfuron methyl 6% + Metribuzin 50% WG-PE | 60+500 1000 65.31 | 63.25 52.28 4511 | 87.15 | 85.57
Halosulfuron methyl 6% + Metribuzin 50% WG-PE | 67.5+562.5 1125 78.65 | 76.16 55.38 47.77 | 88.28 | 86.67
Halosulfuron methyl 6% + Metribuzin 50% WG-PE 75+25 1250 7956 | 77.04 56.69 48.90 | 89.68 | 88.05
Halosulfuron methyl 75% WG -PE 67.5 90 49.60 | 48.02 34.95 30.17 | 11.99 | 11.78
Metribuzin 70% WP-PE 1400 2000 59.46 | 57.58 49.11 42.36 | 80.49 | 79.03
Halosulfuron methyl 6% + Metribuzin 50% WG-POE| 60+500 1000 62.60 | 60.62 52.07 4492 | 80.68 | 79.21
Halosulfuron methyl 6% + Metribuzin 50% WG-POE| 67.5+562.5 1125 74.05 | 71.70 54.14 46.69 | 87.61 | 86.01
Halosulfuron methyl 6% + Metribuzin 50% WG-POE|  75+25 1250 80.29 | 77.75 58.39 50.37 | 90.16 | 88.52
Halosulfuron methyl 75% WG —POE 67.5 90 54.88 | 53.15 36.20 31.19 | 13.26 | 13.02
Metribuzin 70% WP-POE 1400 2000 58.50 | 56.64 48.01 4141 | 24.93 | 24.48
2,4-DDimethyl amine salt 58 % SL-POE 3500 6000 71.36 | 69.10 53.14 4585 | 87.22 | 85.63
Two hand weeding - - 89.44 | 87.31 60.87 54.42 | 95.39 | 93.66

untreated control - -
CD (P=0.05)
S.Em.x
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Yield attributes and yield

Data with respect to Yield attributes and yield are presented in
(Table 4). Yield attributes of sugarcane varied significantly
with various weed control treatments. The highest number of
millable cane was recorded under three hoeing (30, 60 and 90
DAP) which was significantly higher overall weed control
treatments. Application of post-emergence halosulfuron
methyl 6% + metribuzin 50% WG 1.25 kg ha'! was recorded a
maximum number of millable cane (000 ha) which was
statistically at par with the pre-emergence application of
halosulfuron methyl 6% metribuzin 50% WG 1.25 kg ha?
during both the years. A minimum number of millable cane
(000 ha) was recorded under the untreated control plot. This
was the findings of Srivastava (2003) 2 who has reported
that the effect of herbicides on weed control and thus
increasement in a number of millable cane and also similar
finding by (Srivastava, 2001) 21,

Among the herbicidal treatments post emergence application
of halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha
! was recorded tallest cane length and this was followed by
pre-emergence application of halosulfuron methyl 6% +
metribuzin 50% WG 1.25 kg ha. This treatment significant
over a weedy check and halosulfuron methyl 75% WG 0.90
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kg hal PE, halosulfuron methyl 75% WG 0.90 kg ha-1 POE
and metribuzin 70% WP 2.0 kg ha and rest of herbicidal
treatments at par with halosulfuron methyl 6% + metribuzin
50% WG 1.25 kg ha* POE. Tallest cane length was recorded
in three hoeings has also been reported by Bhullar et al.
(2008) 121, The decrease in the number of cane length in weedy
check as reported by Bruff et al. (1996) [l and Richard (1996)
Bl Data clearly indicate that different herbicidal treatments
did not cause any significant effect on cane diameter.
However, the maximum diameter of cane was recorded by
hand weeding at 30, 60 and 90 DAP. The minimum cane
diameter was recorded under the weedy check at all stages of
crop growth. In herbicidal treatments, application of
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha*
POE recorded maximum cane yield which was at par with
halosulfuron methyl 6% + metribuzin 50% WG 1.25 kg ha?
PE. This treatment was followed by 2,4-D Dimethyl amine
salt 58 % SL and all these three-herbicide treatments recorded
significantly high cane yield over rest of the herbicidal
treatment. These results were in coincidence with findings of
Singh et al. (2011) % and this was also reported by Rana and
Singh (2004) 121,

Table 4: Effect of different treatments on cane yield attributes of sugarcane during 2017 and 2018

Dose ha!
Treatments adi. Formulation Cane length | Cane girth |Per cane weight| Cane Yield t |Percent increase in
(9) (cm) (cm) (9) ht yield over weedy
2017 2017|2018 | 2017 | 2018 | 2017 | 2018 | 2017 2018
Halosulfuron methyl 6% + Metribuzin | 60+5
50% WG-PE 00 1000 241.79|253.33| 7.05 | 7.52 |1027.14|1160.53|109.82|112.32| 53.87 53.30
Halosulfuron methyl 6% + Metribuzin|67.5+
50% WG-PE 5625 1125 262.62|274.16| 7.19 | 7.66 |1111.46|1244.85|124.96|127.64| 75.09 74.20
Halosulfuron methyl 6% + Metribuzin| 75+2
50% \WG-PE 5 1250 265.22|276.76| 7.26 | 7.73 |1150.08|1283.47|131.30|134.07| 83.97 82.98
Halosulfuron methyl 75% WG -PE | 67.5 90 230.82|242.36| 6.91 | 7.38 | 930.58 |1063.97| 90.41 | 92.71 | 26.68 26.53
Metribuzin 70% WP-PE 1400 2000 237.19|248.73| 7.01 | 7.48 | 994.58 |1127.97{103.43|105.86| 44.92 44.48
Halosulfuron methyl 6% + Metribuzin | 60+5
50% WG-POE 00 1000 237.82|249.36| 7.03 | 7.50 |1006.95|1140.34|107.39|109.85| 50.47 49.92
Halosulfuron methyl 6% + Metribuzin|67.5+
50% WG-POE 5625 1125 252.49264.03| 7.14 | 7.61 |1019.26|1152.65|114.40|116.89| 60.29 59.53
Halosulfuron methyl 6% + Metribuzin| 75+2
50% WG-POE 5 1250 265.82|277.36| 7.44 | 7.91 |1122.33|1255.72|131.75|134.46| 84.60 83.51
Halosulfuron methyl 75% WG —POE | 67.5 90 231.66|243.20| 6.97 | 7.44 | 975.67 |1109.06| 99.22 [101.61] 39.02 38.68
Metribuzin 70% WP-POE 1400 2000 231.96|243.50| 6.99 | 7.46 | 990.32 |1123.71|101.50|103.93| 42.22 41.85
- i i 0 -
24-DDimethyl amine salt 58 % SL- 13500 | 6000 |249.72|261.26| 7.10 | 7.57 |1082.19|1215.58|118.36(120.98| 65.84 | 65.12
Two hand weeding - - 270.421281.96| 7.50 | 7.97 [1264.03|1397.42{160.90|163.92| 125.44 | 123.72
untreated control - - 225.29|236.83| 6.87 | 7.34 | 750.28 | 883.67 | 71.37 | 73.27
CD (P=0.05) 38.23 1131101 | 3.98 732 | 412 | 6.23
S.Em.+ 12.36 039]035| 1.36 269 | 141 | 2.14

Phyto-toxicity on sugarcane crop

There was no phytotoxicity effect was observed with respect
to crop discolouration, chlorosis, stunting, wilting,
deformation and wvein clearing in sugarcane plant by
application of pre and post emergence halosulfuron methyl
6% + metribuzin 50% WG 1.25 kg ha! indicating safe for
sugarcane crop. Etheredge et al. (2010) ™ was also not
observed the reduction in sugarcane growth later in the
growing season and any injury to the crop due to halosulfuron
methyl 6% + metribuzin 50% WG 1.125 kg ha™. Etheredge et
al. (2010) M also did not observe any reduction in sugarcane
growth later in the growing season and any injury to the crop
due to halosulfuron.

Conclusion

It is to be concluded that for effective weed management of
BLWs, Grasses and Sedges. Higher yield of sugarcane was
obtained with the post emergence application of halosulfuron
methyl 6% + metribuzin 50% WG 1.25 kg ha*. Thus, pre-
emergence application of halosulfuron methyl 6% +
metribuzin 50% WG 1.25 kg ha* effective control of total
Sedges and post emergence application of halosulfuron
methyl 6% + metribuzin 50% WG 1.25 kg ha' is the best way
for effective control of total Broad leaf weeds and Grasses in
sugarcane.

~ 286"~



http://www.chemijournal.com/

International Journal of Chemical Studies

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Anonymous, FAOSTAT, Food and
Organization, Rome, 2018.

Bhullar MS, Walia US, Saini LK, Uppal SK. Control of
Atrazine tolerant baans ghas (Brachiaria reptans) in
spring sugarcane, Indian Journal of Weed Science. 2008;
40(1-2):33-36.

Bruff SA, Griffin JL, Richard EP. Johnson grass
(Sorghum halepense) control as influenced by timing of
Asulam and fertilizer or cultivation applications, Weed
Technology. 1996; 10(1):134-139.

Etheredge LM, Griffin JL, Boudreaux JM. Nutsedge
(Cyperus spp.) control programs in sugarcane, Journal
American Society of Sugar Cane Technologists. 2010;
30(4):67-80.

Gannon TW, Fred Elverton H, Lane P, Tredway.
Selective exposure of yellow nutsedge (Cyperus
esculentus), purple nutsedge (Cyperus rotundus), and
false green kyllinga (Kyllinga gracillima) to
postemergence herbicides, Weed Technology. 2012;
26(2):294-299.

Holm LG, Plucknett DL, Pancho JV, Herberger JP. The
world's worst weeds. Distribution and biology, University
press of Hawaii, 1997.

Isaacs MA, Hatzios KK, Wilson HP, Toler J.
Halosulfuron and 2, 4-D mixtures' effects on common
lambsquarters (Chenopodium album). Weed technology.
2006; 20(1):137-142.

Kalaiyarasi D. Evaluation of sulfentrazone for weed
control in sugarcane and its residual effect on succeeding
crops Ph.D. Thesis, Tamil Nadu Agricultural University,
Coimbatore, 2012.

Khan B, Muhammad J, Hamdullah A. Effect of weeds on
cane yield and content of sugarcane, Pakistan Journal of
Weed Science Research. 2004; 10(1-2):47-50.

Mehar CS, Samar B, Dharam S, Narendar, Vijay K.
Halosulfuron methyl: A new post emergence in India for
effective control of Cyperus rotundus in sugarcane and
its residual effect on succeeding crops, Indian Journal
Sugar Technology. 2013; 15:214-218.

Pandey RR, Sharma G, Tripathi SK, Singh AK. Litterfall,
litter decomposition and nutrient dynamics in a
subtropical natural oak forest and managed plantation in
northeastern India. Forest Ecology and Management.
2007; 240(1-3):96-104.

Rana NS, Singh D. Studies on integrated weed
management in spring planted sugarcane under Tarai
conditions of Uttaranchal, Indian Journal of Weed
Science. 2004; 36(1-2):89-92.

Raskar BS. Evaluation of herbicides for weed control in
sugarcane, Indian Journal of Sugarcane Technology.
2004; 6(3):173-174.

Richard EP. Effects to control bermudagrass (Cynodon
dactylon) in sugarcane grown in Louisiana, Sugarcane
Technology. 1996; 22(2):115-122.

Roshan Lal, SNL Srivastava, Mehar Chand. Integrated
weed management for sugarcane plant-ratoon cropping
system, Indian Journal of Agronomy. 2006; 51(4):43-47.
Sebiomo A, Ogundero V, Bankole SA. Effect of four
herbicides on microbial population, soil organic matter
and dehydrogenase activity. African Journal of
Biotechnology. 2011; 10(5):770-778.

Singh P, Aggarwal PK, Bhatia VS, Murty MVR, Pala M,
Oweis T et al. Yield gap analysis, modelling of

Agriculture

18.

19.

20.

21.

22.

23.

~ 287~

http://www.chemijournal.com

achievable vyields at farm level rainfed Agriculture,
Unlocking the potential, 81, 2009.

Singh VP, Pareek N, Singh SP, Raverkar KP, Satyawali
K, Bisht N et al. Halosulfuron+ metribuzin effect on
weed control in sugarcane and their carry over effect on
succeeding lentil, Indian Journal of Weed Science. 2017;
49(4):364-369.

Singh W, Singh R, Malik RP, Mehta. Effect of planting
density and weed management options on weed dry
weight and cane yield of spaced transplanted sugarcane
(Saccharum officinarum L.) after wheat harvest in sub-
tropical India, Indian Journal of Weed Science. 2011;
43(3):97-100.

Singh R, Radhey Shyam, Tripathi SS, Kumar S.
Integrated weed management studies in spring planted
sugarcane, Indian Journal of Weed Science. 2008; 40(1-
2):85-87.

Srivastava TK. Efficacy of certain new herbicides in
spring planted sugarcane, Indian Journal of Weed
Science. 2001; 35(1-2):56-58.

Srivastava TK, Shahi HN, Lal M. Agro-techniques for
effective weed control with Glyphosate in spring planted
sugarcane, Indian Journal of Sugarcane Technology.
2003; 18(1-2):27-30.

Webster TM, Coble HD. Purple nutsedge (Cyperus
rotundus) management in sugarcane (Saccharum
officinarum L.) and cotton (Gossypium hirsutum)
rotations. Weed technology. 1997; 11(3):543-548.


http://www.chemijournal.com/

