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Influence of Post Emergence Application of
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The research experiment was conducted with herbicide resistant transgenic maize during kharif2009 and rabi
2009-10 at Tamil Nadu Agricultural University, Coimbatore, with the treatments consisted of two transgenic

maize hybrids named Hishell and 900 M gold with application of glyphosate as post emergence @ 900, 1800 and 3600 g
a.e ha' these were compared with non-transgenic counterpart maize hybrids with application of atrazine as pre-emergence
@ 0.5 kg ha' followed by one hand weeding at 40 DAS and unweeded control. The total density of weeds were significantly

reduced with post emergence application ofgl)g')hosate at 1800 g a.e ha'' in transgenic 900 M Gold and 3600 g a.e ha-1 in

transgenic Hishell during kharif 2009 and rabi 2

09-10 seasons, respectively. Similarly, higher nutrient uptake by maize and

yield were achieved by post emergence application of glyphosate at different level of doses.

Introduction

Maize is a versatile crop having higher yield potential among
cereals and cultivated over a wide range of agro climatic
zones and hence it is popularly called as “Queen of Cereals”.
Maize is the third most important cereal food crop of India af-
ter rice and wheat and is cultivated in an area of 8.11 million
ha with a production of 19.77 million tonnes.The major yield
reducing factors for maize cultivation in India are weeds and
insects. Weeds cause considerable yield loss due to competi-
tion for resources with maize crop. Initial slow growth particu-
larly at early crop growth stages and wider plant spacing of
maize crop encourages fast and vigorous growth of weeds.
Modern technologies introduce the new approaches to weed
management systems in maize that include the use of post
emergence application of non-selective herbicides in hybrids
for which resistance genes have been inserted. Two different
glyphosate-resistant events, GA21 and NK603, are commer-
cially available in maize. Both the events were released for
commercial production in the United States in 1998 and 2001
respectively (Duke and Cerdeira, 2009).

Glyphosate is effective on numerous grassy and broadleaf
weeds, and rates can be adjusted to improve control of diffi-
cult species. The efficacy of glyphosate can result in reduced
usage of pre-emergence herbicides. Environmentally, this re-
duction may be significant since two of the most commonly
used pre-emergence herbicides, atrazine and metolachlor,
have both been detected in Missouri groundwater. (Donald
et al., 1998). According to Johnson et al. (2000), two post
emergence glyphosate applications on maize can provide
better weed control and nutrient uptake, especially if inter-
fering weeds are controlled at heights less than 15 cm.With
these in view, the experiment was conducted with transgenic
maize hybrids and non-transgenic maize hybrids with differ-
ent weed control methods.Purba and Desmarwansyah (2008)
reported that higher grain yield was found in the plots that
received glyphosate treatment singly at the three leaf stage
of maize growth or repeated either at the seventh or twelfth
leaf stage

Materials and Methods

The Field experiments were conductedat Tamil Nadu Agricul-
tural University, Coimbatore during kharif 2009 and rabi2009-
10. The farm is situated in western agro-climatic zone of Ta-
mil Nadu at 11° N longitude, 77°E latitude and at an altitude
of 426.7 m above mean sea level. The experiments were laid
in Randomized Block Design (RBD) with three replications.

The maize hybrids were sown with the spacing of 60 x 25 cm
and the treatment details are as follows.

T, - Transgenic Hishell with post emergence application of
glyphosate @ 900 g a.e ha™

T, - Transgenic Hishell with post emergence application of
glyphosate @ 1800 g a.e ha™

T, - Transgenic Hishell with post emergence application of
glyphosate @ 3600 g a.e ha™

T, - Transgenic 900 M Gold with post emergence application of
glyphosate @ 900 g a.e ha™

T, - Transgenic 900 M Gold with post emergence application of
glyphosate @ 1800 g a.e ha

T, - Transgenic 900 M Gold with post emergence application of
glyphosate @ 3600 g a.e ha™

T, - Hishell (Non-transgenic) with pre-emergence application
of atrazine @ 0.5 kg ha™' + Hand Weeding (HW) @ 40 DAS
+ insect control

T, - Hishell (Non-transgenic) with no weeding and no insect
control

T, - 900 M Gold (Non-transgenic) with pre-emergence appli-
cation of atrazine @ 0.5 kg ha” + HW @ 40 DAS + insect
control

T,, -200 M Gold (Non-transgenic) with no weeding and no
insect control

Under transgenic hybrids post emergence application of

glyphosate was done at 2-4 leaf stage of weeds (approxi-

mately 25 DAS of transgenic maize hybrids). In non-transgenic

maize hybrids, atrazine 0.5 kg ha™' was applies at 3 days after

sowing (DAS)

The weeds falling within the frames of the quadrat (four ran-
domly fixed places in each plot) were categorized into grass-
es, sedges and broad-leaved weeds and counted, finally
the mean values were expressed in number m=2 The weed
counts were subjected to square root transformation (Wx+2)
to normalize the distribution. The weed control efficiency
(WCE) of each treatment was calculated using the following
formula (Mani et al., 1973) based on weed dry weight

WCE % = WD_-WD, %100
WD,

Where, WCE - weed control efficiency (per cent), WD _- weed
biomass (g m?) in control plot and

WD - weed biomass (g m) in treated plot. Nutrient uptake by
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maize was calculated by oven dried plant sample was pow-
dered and analyzed for nutrient contents. Nitrogen, phos-
phorus and potassium uptake by crop was expressed in kg
ha'. The data were analyzed according to randomized block
design by standard ANOVA at P <0.05 level of significance.

Results and Discussion

Total weed density

Significant variation in total weed density was observed
among the weed control treatments during both the seasons
of experiment. Significantly lesser and comparable density
of total weeds was achieved with PE application of atrazine
at 0.5 kg ha'+ HW under non-transgenic Hishell (T,) at 20
DAS during both the seasons. Whereas, during kharif 2009,
significantly lesser and comparable density of weeds were
observed under transgenic 900 M Gold with POE application
of glyphosate at 3600 g a.e ha (T,) at 40 DAS and 65 DAS.
At harvest stage, effective control of weeds was achieved
by POE application of glyphosate at 1800 and 3600 g a.e
ha' under both the transgenic hybrids (T, T,, T, and T,),
were closely followed by POE glyphosate at 900 g a.e ha'

under both the transgenic hybrids (T, and T,). Invariably, un-
weeded checks recorded maximum weed density at all the
stages of maize growth.During rabi 2009-10 POE application
of glyphosate at 1800 and 3600 g a.e ha” under transgenic
Hishell and 900 M Gold T, T, T, and T,) registered signifi-
cantly lesser density of weeds at 40 DAS. Total weed den-
sity was significantly reduced at 65 DAS with application of
glyphosate as POE at 1800 and 3600 g a.e ha™' under trans-
genic Hishell and 900 M Gold. This was closely followed by
POE glyphosate at 900 g a.e ha" under the same hybrids and
non-transgenic hybrids with PE application of atrazine at 0.5 kg
ha'+ HW.Comparatively lesser number of weedswas observed
under transgenic hybrids with 3600 g a.e ha” of glyphosate at
the time of harvest

Table 1. Effect of different weed management practices
on the total weed density (no. m?)in maize
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Wilcut et al. (1996) also found that, glyphosate effectively
controlled a broad spectrum of annual and perennial grasses,
sedges and broad leaved weeds and might be a viable alterna-
tive to other commonly used herbicides. Whereas, post emer-
gence weed control in transgenic maize was found better than
pre-emergence weed management in non-transgenic hybrids.
Similarly, Mundra et al., (2003) reported that application of
atrazine at 0.5 kg ha™" as pre-emergence fb inter cultivation
at 35 DAS in maize significantly reduced the total weed den-
sity and weed dry weight.

Nutrient uptake by maize
Significant variation was observed in the nutrient uptake by
maize due to weed management methods at both the sea-
sons. Both 1800 and 3600 g a.e ha"of glyphosate applied in
transgenic maize hybrids (T, T,, T, and T,) recorded higher
uptake of nitrogen and was followed by glyphosate at 900
g a.e ha' in both the transgenic hybrids (T, and T,) and PE
application of atrazine 0.5 kg ha” + HW in all non—transgenic
hybrids during both the seasons. All weedmanagement prac-
tices under both the transgenic and non-transgenic hybrids
recorded significantly higher amount of phosphorus uptake
by maize compared to unweeded checks during both the sea-
sons. Significantly higher uptake of potassium was observed
With application of POE glyphosate at 1800 and 3600 g a.e
a” in both the transgenic hybrids (T, T,, T, and T,), which
was on par with PE application of atrazine 0.5 kg ha' + HW
in non-transgenic Hishell (T,) and 900 M Gold (T, ). This was
closely followed by POE application of glyphosate at 900 g
a.e ha” under both the hybrids (T, and T,) during kharif 2009.
Whereas, during rabi 2009-10, transgenic hybrids with all
doses of glyphosate (T, T, T T T and T,) recorded higher
potassium uptake compared to non- transgenlc hybrids with
weed management practices (T, and T, ). Unweeded control
recorded lower uptake of potassium at both the seasons

Table 2. Effect of different weed management methods
on nutrient uptake (kg ha') by maize at harvest

Treatments kharif, 2009 Rabi, 2009-10
20 40 65 20 40 65
DAS |[DAS |DAS |DAS |DAS |DAS
Trans enlc
HIShe”WI%W 15.81 3.61 |3.83 (12.10 [4.24 [3.96
gl?gphosate @ 900 (248.0)((11.0) |(12.7) [(144.3)|(16.0) |(13.7)
- Transgenic
sthell with POE 15.45 12.65 [3.32 |12.65 [3.16 |2.52
glﬁphosate @ 1800 ((236.7)[(5.0) |(9.0) |(158.0)/(8.0) |[(4.3)
Transgenic
I—f’shellwnh POE 15.39 12.00 [2.45 |12.03 {2.08 00
glﬁphosate @ 3600 ((235.0)[(2.00 |(4.0) |(142.7)|(2.3) [(2.0)
T, - Transgenic 900
M Gold with POE 15.70 (3.79 [4.47 [11.82 [4.40 |3.87
gl?;phosate @900 |(244.4)((12.3) [(18.0) |(137.7)|(17.3) |(13.0)
gha
T. - Transgenic 900
Gold with POE 14.38 [1.73 |3.31 (12.83 |3.00 [2.71
gl?;phosate@ 1800 ((204.7)[(1.0) |(9.0) |(162.7)|(7.0) |(5.3)

T, - Transgenic 900

Goldwith POE ~ [14.10 [1.73 (238 [12.46 (216 [173
glﬁphosate@SéOO (1967)((1.0) |B7) |(153.3)[(2.7) |(1.0)
T~ Hishell PE atra-

7.26 1802 503 (517 [7.30 [5.10
zhe@05kgha'+ |53 (i32%) B3 [B47) |i573) a0
T, - Hishell with 16,14 [13.04 [12.42 [12.96 [11.39 [10.94
uhweeded control  |(258.4)|(168.0) |(152.3)|(166.0)|(127.7)|(117.7)
T,-900 M Gold PE

7.02 (7.66 |5.10 (539 |7.28 (526
ﬁiraf';lev%ﬂg k9 473 |56.7) |240) [27.0) |51.0) |75.7)

900 M Gold
14.86 [13.29 12.40 |12.64 |11.82 |10.68
Wi Unweeded (219.0)|(174.7) |(151.7)| (1577|1377 (172.0)

control
SEd 138 (1.01 (0.79 [1.07 [0.77 |0.69
CD (P=0.05) 282 (212 (214 (218 [1.58 [1.41

Kharif, 2009 Rabi, 2009-10
N P K N P K

Treatments

T, - Transgenic
Hishell with POE

glﬁphosate@900 188.5120.9(178.51186.5|20.7 [182.6
gha'

T, - Transgenic
Hishell with POE

glﬁphosate@ 1800 194.7121.2(186.91192.7 |121.0(182.8
gha'

T, - Transgenic Hishell
with POE glyphosate 197.4121.6]195.4(193.6 |21.2|191.6
@ 3600 g ha

- Transgenic 900
M Goid i POE
egPhosate @900g
ha-

190.1|21.7|185.0 (188.5 20.4|183.3

T, - Transgenic 900
Gold with POE

glﬁphosate@']BOO 203.6122.11193.0(199.2 |21.7 |1188.9
gha’

T, - Transgenic 900
M Gold with POE

glﬁphosate@3600 208.8(21.31192.8|204.6 |22.11188.9
gha’

T.- Hishell PE atrazine
0.5 kg ha™ + HW+
IC
T, — Hishell with
unweeded control
T,- 900 M Gold PE
atrazine @ 0.5 kg ha-
"+ HW+ IC
T,, - 900 M Gold with
Ul veeded control 142.6|17.3|140.3(138.0|16.8(135.8
SEd 7.07 [1.40|5.17 |5.96 [1.0914.77
CD (P=0.05) 14.13]2.82]10.36 [11.9212.17 |9.53

Singh et al., (2009) concluded that the weeds emerging with
the crop competing with them for nutrients especially nitro-

186.0|20.0(187.2({185.8 (21.0|181.8

132.3|15.6(130.8 {130.1 (15.4|128.7

191.2120.9(188.0 {187.9 (20.5|180.3
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gen, grow faster and utilize it in larger amounts than the crop,
resulting in poor crop yield.

Yield

Weed management practices showed significant variation in
grain yields in both transgenic and non-transgenic hybrids
during both the seasons. Among the treatments evaluated,
POE application of glyphosate at 1800 g a.e ha™ in transgen-
ic 900 M Gold maize hybrid resulted 36.64 per cent higher
grain than the unweeded check plots of counter part of non-
transgenic 900 M Gold maize hybrid (T, ). During kharif, 2009.
Whereas during rabi, 2009-10, POE application of glyphosate
at 3600 g a.e ha™ in transgenic Hishell maize hybrid resulted
in higher grain yield of 10.12 t ha™. This was 37.15 per cent
higher than the unweeded check plots of counterpart non-
transgenic Hishell maize hybrid (T,)

Pl | Kot af differont weed m mmagem ent praciioes on gois 3ol s
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The findings are in accordance with observation of Tharp et
al. (1999) who had earlier reported that maize yields of her-
bicide resistant hybrids were maximum with glyphosate at
0.84 kg ae ha™' of glyphosate when applied at fifth leaf stage
of maize

Conclusion

The total density of weeds were significantly reduced with
POE application of glyphosate at 1800 g a.e ha™ in trans-
genic 900 M Gold and 3600 g a.e ha' in transgenic Hishell
during kharif 2009 and rabi 2009-10 seasons, respectively.
PE application of atrazine at 0.5 kg ha'+ HW in non-trans-
genic maize hybrids recorded lesser weed density and dry
weight over unweeded control. Higher nutrient uptake and
grain yield was recorded with POE application of glyphosate
at 1800 g a.e ha™ in transgenic 900 M Gold and 3600 g a.e
ha' in transgenic Hishell during kharif, 2009 and rabi, 2009-
10 seasons, respectively.
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