2781

Environment & Ecology 35 (4) : 2781—2785, October—December 2017

Website : environmentandecology.com ISSN 0970-0420

Weed Dry Matter, Weed Control Efficiency and

Nutrient Uptake by Weeds as Affected by

Weed Management Practices in Maize

Tapas Ranjan Sahoo, U. K. Hulihalli,
R. K. Paikaray, U. Mohapatra

Received 19 December 2016; Accepted 21 January 2017; Published online 8 February 2017

Abstract A field experiment was conducted to study
the effect of sequential application of herbicides on
microbial activities and yield of maize. Six herbi-
cides namely Glyphosate, Paraquat, Glufosinate
Ammonium, Saflufenacil, Halosulfuron and
Imazathapyr were tried as a post emergence in addi-
tion to pre-emergence application of Atrazine. To-
tally nine treatments were tested using randomized
block design having three replications with three
controls weedy check, weed free check and standard
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recommended package of practices (RPP). All all
the growth stages weed free check was recorded
higher weed control efficiency (WCE) and total
drymatter of weeds than rest of the weed control
methods. However after application of post emer-
gence herbicides Atrazine @ 1 kg ha™' fb Glyphosate
@ 2.5 kg ha' was recorded with WCE of 92.12%
next to weed free check. At all the DAS, T, (weed
free check) was recorded significantly lower uptake
of nutrients and T, (weedy check ) registered sig-
nificantly higher uptake of N, P and K. T, (Atrazine
@ 1 kg ha! fb Glufosinate ammonium @ 0.375 kg
ha'), T, (Atrazine @ 1 kgha' +2IC+1HW)and T
(Atrazine @ 1 kg ha' fb Clyphosate @ 2.5 kg ha™')
were recorded lower uptake of N at 20, 40 and 60
DAS. Similar trend was observed for P and K up-
take.

Keywords Herbicides, Weed dry matter, Nutrient
uptake, Weed control efficiency, Maize

Introduction

Weed infestation is one of the major constraints for
low yield of maize as weeds compete with crop plants
for essential inputs. Weed deplets 30—40% of ap-
plied nutrients from the soil. The quantities of growth
factors used by weeds are thus unavailable to the
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crop. Sequential use of pre and post emergent her-
bicides at temporal variation may help in avoiding
the problem of weeds throughout the maize growth
stages. The increased use of pesticides in agricul-
tural soils causes the contamination of the soil with
toxic chemicals. When pesticides are applied, the
possibilities exist that these chemicals may exert
certain effects on non-target organisms, including
soil microorganisms. The microbial biomass plays
an important role in the soil ecosystem where they
fulfill a crucial role in nutrient cycling and decom-
position. During the past four decades, a large num-
ber of herbicides have been introduced as pre and
post-emergent weed killers in many countries of the
world. There is an increasing concern that herbicides
not only affect the target organisms (weeds) but also
the microbial communities present in soils and these
non-target effects may reduce the performance of
important soil functions. The current study was taken
up with the objectives to find out efficacy of pre and
post emergent herbicides at temporal variation to
manage the weeds in maize and to see the effect of
herbicides on soil microbes.

Materials and Methods

A field experiment was conducted during kharif

2014 at Main Agriculral Researrch Station (MARS),
College of Agriculture, Dharwad which is situated
at 15°29” N latitude, 74°59” E longitudes and at an
altitude of 689 m above mean sea level and it comes
under Northern Transition Zone (Zone-8) of
Karnataka. The soil of the experimental site was black
clayey soil with pH 7.1, available N, P,O, and K,O
229, 34, and 484 kg/ha, respectively. Treatments
comprised of six herbicides namely Glyphosate (2.5
kg/ha), Paraquat (1 kg/ha), Glufosinate ammonium
(0.375 kg/ha), Saflufenacil (75 g/ha), Halosulfuron
(90 g/ha) and Imazathapyr (75 g/ha) were tried as
post emergence (Directed spray) in addition to pre-
emergence application of Atrazine (1 kg/ha) along
with Atrazine + 2 interculture + 1 hand weeding weed
free and weedy check. Totally nine treatments were
tested using randomized block design having three
replications. The test variety was 900 M Gold and
the crop received a rainfall of 633.5 mm during crop
growing period. The weed infestation was predomi-
nantly consisted of grassy weeds, broad leaved weeds
and sedges. Dry weight of weeds was recorded at
20, 40, 60 DAS and at harvest. The weeds were up-
rooted from the destructive sampling in an area of
0.25 m? and were oven dried to a constant weight at
70 °C and the dry weight of weeds was taken and ex-
pressed in g m>.

Table 1. Total dry matter of weeds m™ as influenced by weed control methods in maize. IC : Inter cultivation HW : Hand Weeding fb :
followed by, All the above mentioned post-emergent (T,—T,) herbicides sprayed as directed spray at 45 DAS, * Transformed values &Y

(x 4+ 0.5)], Figures in the parenthesis indicate original values.

TDM of weeds (g m?)
Treatments 20DAS 40DAS 60 DAS Harvest

T, -Atrazine @ 1kgha' fb Glyphosate @ 2.5 kg ha’! 3.49%(12.13) 7.15(50.66) 2.87(7.73) 3.30(10.40)
(Directed spray)

T, -Atrazine @ 1kgha fbParaquat @ 1kgha™ 3.55(12.26) 7.15(50.80)  3.34(10.66) 4.54 (20.13)
(Directed spray)

T, -Atrazine @ 1kgha' fb Glufosinate ammonium 3.11(9.60) 6.84(46.40) 293(8.13) 3.38(10.93)
@ 0.375 kg ha'' (Directed spray)

T, -Atrazine @ 1kgha fb Saflufenacil @ 75 g ha'' 3.34(10.66) 6.70(44.40)  3.15(9.46) 4.12(16.53)
(Directed spray)

T, -Atrazine @ 1kgha' fb Halosulfuron 3.29(11.06) 723(51.86) 4.34(18.53) 4.70(21.73)
@ 90 g ha'! (Directed spray)

T, -Atrazine @ 1 kgha™ fb Imazathapyr 3.51(12.53) 722(51.60) 4.96(24.26) 4.65(21.33)
@ 75 g ha! (Directed spray)

T, -atrazine @ 1kg ha'+21C+ 1 HW (RPP standard check) 3.23(10.00) 4.11(16.53)  3.67(13.06) 5.63(31.20)

T, -Weed free check 1.98 (3.46) 3.008.66)  1.76(2.66) 2.56(6.13)

T, - Weedy check 6.60(43.06) 9.52(90.26)  9.96(98.93) 8.52(72.13)

SEm=+ 031 022 022 0.19

CD (0.05) 092 0.65 0.65 0.56




Weed control efficiency (%)

Weed control efficiency (WCE) denotes the mag-
nitude of weed reduction due to the weed control
treatments. The weed control efficiency was calcu-
lated by using the formula given by Misra and Tosh
[1].

Dry weight of weeds ~ Dry weight of weeds

in weedy check (g) — in treatment plot (g)

WCE (%)= x 100

Dry weight of weeds in weedy
check (g)

Results and Discussion
Total dry weight of weeds

Total dry weight of weeds differed significantly due
to various weed control methods (Table 1). At all
the maize growth stages, the highest weed dry weight
was recorded with T, (weedy check). It was mainly
due to higher and uninterrupted growth of weeds
which made best use of growth resources. On the
other hand lower weed dry weight was recorded with
T, (weed free check). There were no significant dif-
ferences in weed dry weight among herbicide treat-
ments before application of post emergence herbi-
cides but after application of post emergence herbi-
cides at 60 DAS, T, (Atrazine @ 1 kg ha! fb
Glyphosate @ 2.5 kg ha') (2.87 gm?) and T, (Atra-
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zine @ 1 kg ha'! fb Glufosinate ammonium @ 0.375
kg ha') (2.93 g m?) were recorded lower weed dry
weight next to weed free check. T, (Atrazine @ 1 kg
ha)(3.34 gm?) and T, (Atrazine @ 1 kgha' +21C
+ 1 HW) (3.67 g m?) were next in order. This could
be attributed to the good effect of directed spray of
herbicides which resulted in reduced dry matter pro-
duction by the weeds. These results were in confor-
mity with the earlier findings [2—4].

Weed control efficiency

Weed control efficiency (WCE) differed signifi-
cantly with different weed control methods at vari-
ous crop growth stages (Table 2).

In weed control efficiency (WCE), total weed
dry weight was taken into account which consists of
different weed species which will be varying in their
proportions. As such it will not reveal the individual
weed species effect. WCE of treatment normally
decreases over time or as the date of observation
advances. Performance of crop is directly propor-
tional to the weed control efficiency and inversely
proportional to the weed index. In the present study,
at 20, 40 and 60 DAS and also at harvest, T, (weed
free check) was recorded higher WCE than rest of
the weed control methods. There was no significant
differences among herbicide treatments before ap-
plication of post emergence herbicides. After pre-
emergence application of Atrazine, the weed con-
trol efficiency in each herbicides treatment did not
varied significantly as common herbicide was used

Table 2. Weed control index (%) as influenced by weed control methods in maize. IC : Inter cultivation HW : Hand Weeding b : followed
by, All the above mentioned post-emergent (T,—T,) herbicides sprayed as directed spray at 45 DAS.

Weed control index (%)
Treatments 20DAS 40DAS 60 DAS Harvest
T, -Atrazine @ 1 kg ha'! fb Glyphosate @ 2.5 kg ha'! (Directed spray) 7240 4371 92.12 85.56
T, -Atrazine @ 1 kg ha! fb Paraquat @ 1 kg ha™' (Directed spray) 7127 43.68 89.14 71.89
T, -Atrazine @ 1 kg ha' fb Glufosinate ammonium @ 0.375 kg ha™' (Directed spray) 7736 48.18 91.73 84.84
T, -Atrazine @ 1 kg ha'! fb Saflufenacil @ 75 g ha!' (Directed spray) 75.19 50.57 9040 77.13
T, -Atrazine @ 1 kg ha! fb Halosulfuron @ 90 g ha'! (Directed spray) 7391 4261 81.09 69.98
T, -Atrazine @ 1 kg ha'! fb Imazathapyr @ 75 g ha! (Directed spray) 70.37 42.75 75.56 7043
T, -Atrazine @ 1 kgha'+2IC+ 1 HW (RPP standard check) 76.81 81.50 86.62 56.46
T, -Weed free check 91.89 90.19 97.26 91.55
T, -Weedy check - - - -
SE+ 496 273 1.54 242
CD (0.05) 14.87 8.17 463 727
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Table 3. Nutrient uptake by weeds (kg ha™') as influenced by weed control methods in maize. IC : Inter cultivation HW : Hand weeding fb
: followed by, All the above mentioned post-emergent (T —T,) herbicides sprayed as directed spray at 45 DAS.

20DAS 40DAS 60 DAS Harvest

Treatments N P K N P K N P K N P K
T, -Atrazine @ 1kgha' fb Glyphosate

@ 2.5kgha' (Directed spray) 213 058 090 800 261 409 136 026 063 177 072 085
T, -Atrazine @ 1kgha' fb Paraquat

@ 1 kg ha' (Directed spray) 200 067 1.4 876 241 483 201 049 101 330 125 191
T, -Atrazine @ 1 kgha™ fb Glufosinate

ammonium @ 0.375 kg ha’!

(Directed spray) 158 051 072 796 258 382 157 034 067 190 068 096
T, -Atrazine @ 1 kgha' fb Saflufena-

cil @75 gha' (Directed spray) 201 054 064 735 197 309 170 044 066 259 116 139
T, -Atrazine @ 1 kgha'' fb Halosulfu-

ron @ 90 g ha'! (Directed spray) 199 065 08 901 275 457 405 093 164 388 138 226
T, -Atrazine @ 1 kg ha' fb Imazatha-

pyr @ 75 g ha'! (Directed spray) 2.16  0.72 100 911 266 454 543 13 213 373 14 24
T, -Atrazine @ 1 kgha' +21C +

1 HW (RPP standard check) .69 057 072 277 097 146 279 058 114 569 223 452
T, -Weed free check 059 010 0.4 151 039 039 046 009 012 096 036 032
T, -Weedy check 736 265  3.66 1568 577 927 2124 576 1021 1415 536 881

SEm=+ 039 014 019 062 20 032 111 017 032 031 016 092

CD(0.05) 117 042 056 187 059 097 332 052 09 093 049 276

in these treatments. But at 60 DAS, T, (weed free
check)was recorded with higher WCE (97.26%) as
compared to other treatments. The next best treat-
ments were T, (Atrazine @ 1 kg ha' fb Glyphosate
@ 2.5kgha') (92.12%), T, (Atrazine @ 1 kg ha' fb
Glufosinate ammonium @ 0.375 kg ha™) (91.73%),
T, (Atrazine @ 1 kg ha'' fb Saflufenacil @ 75 gha™)
(90.04%) and T, (Atrazine @ 1 kg ha™' fb Paraquat @
1 kg ha') (89.14%) which were found on par with
each other. It was due to lower weed population and
total dry weight of weeds in these treatments due to
better control of weeds following exposure to post
emergent treatment. Similar kind of result were ob-
served by Shantveerayya et al. [2] and Hatti et al. [5].

Nutrient uptake by weeds

Weed population was highest in weedy check as
mentioned earlier. The nutrient uptake by weeds in
weedy check was also highest because weeds domi-
nated the crop and ground was completely covered
with weeds (Table 3). After post emergence applica-
tion of herbicides the lower nutrient uptake by weeds
was observed with T, (Atrazine @ 1 kg ha' fb
Glyphosate @ 2.5 kg ha'), T, (Atrazine @ 1 kg ha’!
fb Paraquat @ 1 kg ha'), T, (Atrazine @1 kg ha' fb

Glufosinate ammonium @ 0.375 kg ha') and T,
(Atrazine @ 1 kg ha! fb Saflufenacil @ 75 g ha').
This was due to better control of weeds at critical
period of cropweed competition which resulted in
availability of space and nutrients to the maize as
evidenced from the beneficial effect on the crop
growth because of the synergetic effect of pre-
emergence herbicides with post emergence herbi-
cides contributed to control the weed density and
lower biomass production thereby reducing the up-
take of nutrients by the weeds at all the maize growth
stages. Similar results were earlier observed [6—
8].

It is concluded that after application of post
emergence herbicides Atrazine @ 1 kg ha' fb
Glyphosate @ 2.5 kg ha'! was recorded with highest
WCE of 92.12% among the herbicides and lowest
total weed dry matter and less uptake of major nutri-
ents.
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