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ABSTRACT

A field experiment was carried out at Directorate of Weed Research, Jabalpur for the consecutive two years during
kharif2009 and 2010 to evaluate the weed control efficiency and crop productivity with K salt of glyphosate formulation
in field conditions. Treatments consisted of two transgenic stacked hybrids named Hishell and 900M Gold applied
with glyphosate as early post-emergence at 900, 1 800 and 3 600 g a.i./ha during kharif season of 2010 with two
conventional hybrids namely Proagro-4640 and HQPM-1. Among the treatments, early post-emergence application
of glyphosate at all doses registered lower weed density and higher weed control efficiency, i.e. 100% in all transgenic
corn hybrids at 21 DAS and at harvest. Significantly higher numbers of cobs/plot were observed in transgenic hybrids
as compared to conventional entries. While more cob length was observed with Hishell Transgenic hybrids at all
doses as compared to 900 M Gold transgenic hybrids. Hishell transgenic hybrids at 3 600 g/ha registered significantly
higher number of grains per row as compared to with its conventional control, 900 M Gold transgenic hybrid (1 800
g/ha), 900 M Gold conventional and national checks. Significantly higher values of 20 cob weight, 20 cob grain
weight and total cob weight was observed with Hishell and 900 M Gold transgenic hybrids as compared to other
conventional hybrid entries and national checks. Hishell and 900 M Gold transgenic hybrids performed better with
regard to grain yield ranging between 6-10 tonnes/ha which was approximately 3 to 4 times higher than the average
yield of maize crop per ha, i.e. 2.30 tonnes/ha during both the years. Hishell at all rates of glyphosate application
performed equally well in terms of yield but the yield of 900 M Gold decreased as the dose was enhanced from 1 800
to 3 600 g/ha during second year of experimentation.
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In India, maize (Zea mays L.) is grown in a wide range
of environments, extending from extreme semi-arid to sub-
humid and humid regions and can be classified into two
production environments: (i) traditional maize growing areas,
including Bihar, Madhya Pradesh, Rajasthan, and Uttar
Pradesh, and (ii) non-traditional maize areas, including
Karnataka and Andhra Pradesh. In diverse situation, like
most cereals, this crop also faces some biotic and abiotic
constraints to achieve the target production. Appropriate
crop management can only make the production to the
desirable levels. It is reported that the weeds and insects are
the major constraints in the corn production. Weeds if not
managed properly, may cause huge yield losses in the range
of 40-60%.
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Emerging trend in Agricultural Biotechnology is a
boon for the country. The evolution of herbicide tolerant
crops by Monsanto may bring another revolution for the
farmers in the country, Their “Roundup Ready” crops
have been genetically engineered to permit direct, “over
the top” application of the Monsanto herbicide glyphosate
allowing farmers to drench both their crops and crop land
with the herbicide so as to be able to kill nearby weeds
(and any other green thing the herbicide touches) without
killing the crops. The draw for farmers is the promised
reduced cost, and increased yield and thus extra profit
over traditional systems. Bacillus thuringiensis, commonly
known as Bt, is a bacterium that occurs naturally in the
soil. Herbicide tolerant and insect resistant genetically
modified (GM) crop have become dominant fixtures in
agro ecosystem of many of the worlds agricultural regions
(James 2014) increasingly modifying the composition and
dynamics of regional landscapes. When herbicide tolerant
crop are employed as an integrated component of weed
management than the entire system benefits including
insect management. But when herbicide tolerant GM crop
are marketed and employed with a mentality towards
complete weed eradication, then numerous opportunities
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for sustainable crop production and management are
missed. (Lundgreen et al. 2009). Glyphosate, the most
widely used herbicides in the world, is a nonselective
post-emergence herbicides that controls a wide range of
annual, biennial and perennial grass and broadleaf weeds
(Franz et al. 1997, Woodburn 2000, Knezevic and
Crassman 2003). It is absorbed throughout the plant, and
inhibits 5-enolpyruvylshikimate-3-phosphate (EPSP)
synthase, which prevents the production of tryptophane,
tyrosine and phenylalanine in susceptible species
(Senseman 2007).

Therefore, an experiment designed to study the bio-
efficacy and residual study of glyphosate in transgenic corn
(MON 89034X NK 603) to study the impact of transgenic
stack corn (MON 89034X NK 603) hybrids against targeted
weeds; to study the comparative assessment of soil eco-
system and weediness, morphology and phenotypic
characters of transgenic stack corn and its conventional
counterpart hybrids; and to evaluate weed management
efficiency with K-salt of glyphosate formulation under field
conditions.

MATERIALS AND METHODS

Field experiment was laid out during kharif seasons of
2009 and 2010 in Research Farm, Directorate of Weed
Research located at Jabalpur, India. The geographical
location of the experimental site is situated in Kymore
plateau and Satpura Hills of Madhya Pradesh at 23°10°N
latitude and 79° 57’E longitude with an altitude of 412 m
above MSL and the farm receives the total annual rainfall of
1 253 mm during rainy days. The soil of the experimental
site was medium black (Typic Haplustert) in texture and
moderately alkaline with 177 kg/ha available nitrogen, 8 kg/
ha available phosphorous and 478 kg/ha in available
potassium with EC of 0.18 dS/m, pH of 6.3 and organic
carbon of 0.9%.

The experiment was laid out in randomized complete
block design (RBD) with sixteen treatments and replicated
thrice. The gross plot size adopted was 18 m2 (5 x 3.6 m).
The adopted spacing between the rows and plants were 60
and 25 cm, respectively. Herbicide tolerant transgenic corn
test hybrids namely Hishell and 900 M Gold, and
conventional hybrids of conventional hybrids namely
Proagro-4640 and HQPM-1 during the kharif season of 2009
and 2010. After sowing the seed, immediate light irrigation
was given to the crop for uniform germination. The herbicide
as glyphosate application at 2 to 4 leaf stage of weeds (20
to 25 days after sowing (DAS) of corn). Hand operated
knapsack sprayer fitted with a flat fan type nozzle (WFN
40) was used for spraying the herbicides as per treatments
schedule. Atrazin was applied as pre-emergence at third day
after sowing, spraying of potassium salt of glyphosate
(containing 500 g a.i/litre) was done at 900, 1 800 and 3 600
ga.i/haat 20 DAS in both the seasons. Pre-calibrated amount
of water was used to spray with the help of knapsack sprayer
fitted with flat fan nozzle to ensure even distribution of
herbicide in transgenic hybrid corn entries. The recommended
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dose of 150:75:75 kg of NPK/ ha are in the form of urea, di-
ammonium phosphate and muriate of potash.

RESULTS AND DISCUSSION

Effect on weeds

Observations on species-wise weed density (numbers/
m?) was recorded before K-salt application. Data presented
in Table 1 indicated no definite trend at initial mean weed
population was observed as no treatment was applied.
However, Hishell Conventional (P) (T-7), National Check
Conventional (P) (T-13) and Local check conventional (P)
(T-15) showed significantly the lower weed density as
compared to other treatments.

Weed flora of the experimental field in maize
predominantly consist of 8 species of broad leaved weeds
and grasses including sedges. The dominant weeds were
Echinochloa colona, Cyperus iria, Corchorus sp.,
Phyllanthus niruri, Dinebra sp., Physalis minima,
Commelina benghalensis, Alternanthera sessilis. The
dominant grass weeds were Echinochloa colona and
Commelina benghalensis. Cyperus iria was the only sedge
recorded in the experimental field (Kannan and
Chinnagounder 2014).

Different rates of glyphosate under transgenic maize
hybrids recorded more than 90% control efficiency at 21
and at harvest. Whereas, at the same time PE application of
atrazine in non-transgenic hybrids recorded only 23 to 59%.
This might be due to the application of glyphosate which
did not allow weeds to accumulate sufficient biomass and
ultimately resulted in higher weed control efficiency (Kannan
and Chinnagounder 2014). Proper application of glyphosate
was effective in season-long control of Echinochloa colona,
Cyperus iria, Corchorus sp., Phyllanthus niruri, Dinebra
sp., Physalis minima, Commelina benghalensis,
Alternanthera sessilis at at all the levels more than 90% of
control throughout the season.

Weed density in transgenic and conventional corn hybrid
were recorded at 13, 30 and 60 DAS (Table 2 and 3). Weed
density at 13 days after sowing indicated the general state of
weed infestation in all treatments. The K-salt of glyphosate
was sprayed immediately after 25 DAS. Table | revealed
that no definite trend at initial mean weed population as no
treatment was applied. However, Hishell Conventional (P)
(T-7), National Check Conventional (P) (T-13) and Local
check conventional (P) (T-15) showed significantly the lower
weed density as compared to other treatments during both
the year of experimentation. Results revealed that all the
doses of K-salt glyphosate, i.e. 900, 1 800 and 3 600 g ai/
ha under transgenic hybrids such as Hishell and 900 M Gold
hybrids of stacked corn at (T1-T6) significantly completely
killed all the weeds at 30 DAS as compared to all other
treatments (Table 2). At the advancement of crop stage, i.e.
at 60 days after sowing, the effect of K salt of glypohsate
remained same and all the transgenic treatments with different
glyphosate applications registered no weed infestation (Table
3). In case of other non-transgenic treatments, weed density



1326 DIXIT ET AL. [Indian Journal of Agricultural Sciences 86 (10)
Table 1  Species-wise weed density (No/m?) before K-salt application at 13 days after sowing
Treatment Echinochloa Cyperus Corcorus Commelina Phyllanthus Physalis
colona iria spp. benghalensis niruri minima
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
T,- Hishell (MON 89034xNK 947 465 559 335 425 071 250 071 071 222 125 0.71
603) Round up @900 g/ha (89.18) (22.44) (30.75) (13.66) (17.56) (0.00) (5.75) (0.00) (0.00) (5.77) (1.06) (0.00)
T,- Hishell (MON 89034xNK 9.14 526 552 388 240 071 268 0.71 071 1.81 174 0.71
603) Round up @1800 g/ha (83.04) (27.44) (29.97) (17.00) (5.26) (0.00) (6.68) (0.00) (0.00) (3.22) (2.53) (0.00)
T;- Hishell (MON 89034xNK 888 430 4.14 437 222 071 212 071 264 184 223 0.71
603) Round up @3600 g/ha (78.35) (20.55) (16.64) (22.55) (4.43) (0.00) (3.99) (0.00) (6.47) (3.11) (4.47) (0.00)
T4- 900 M Gold (MON 89034 x 863 445 394 394 182 071 246 071 144 1.07 252 0.71
NK 603) Round up @900 g/ha (73.98) (21.22) (15.02) (19.10) (2.81) (0.00) (5.55) (0.00) (1.57) (0.77) (5.85) (0.00)
Ts- 900 M Gold (MON 89034 x 730 470 470 262 186 071 144 071 3.02 206 156 0.71
NK 603) Round up @1800 g/ha (52.79) (22.89) (21.59) (7.88) (2.96) (0.00) (1.57) (0.00) (8.62) (4.10) (1.93) (0.00)
Te- 900 M Gold (MON 89034 x 490 507 361 244 144 071 157 071 071 092 1.09 0.74
NK 603) Round up @3600 g/ha (23.51) (25.22) (12.53) (7.33) (1.57) (0.00) (1.96) (0.00) (0.00) (0.44) (0.69) (0.00)
T,- Hishell Conventional (P) 378 071 071 071 359 071 071 071 187 071 071 0.71
Atrazine @1000 g/ha and (13.79) (0.00) (0.00) (0.00) (12.39) (0.00) (0.00) (0.00) (3.00) (0.00) (0.00) (0.00)
Endosulfan 35 EC @ 1250 g/ha
Ts- Hishell Conventional 592 515 426 226 212 077 071 0.77 0.71 220 223 0.77
(Control) (34.55) (28.55) (17.65) (6.00) (3.99) (0.11) (0.00) (0.11) (0.00) (5.00) (4.47) (0.11)
T,y- Hishell Conventional 595 585 40 247 229 087 217 083 071 216 212 0.87
(Control) (34.90) (38.00) (15.66) (9.55) (4.74) (0.33) (4.21) (0.20) (0.00) (4.77) (3.99) (0.33)
T,o- 900 M Gold Conventional 405 1.03 1.17 180 071 071 100 071 071 0.71 0.71 0.71
(P) Atrazine @1000 g/ha and  (15.90) (0.77) (0.87) (5.11) (0.00) (0.00) (0.5) (0.00) (0.00) (0.00) (0.00) (0.00)
Endosulfan 35 EC @ 1250 g/ha
T,;- 900 M Gold Conventional 632 692 280 204 249 071 1.65 071 071 127 239 0.71
(Control) (39.44) (52.66) (7.34) (6.33) (5.70) (0.00) (2.22) (0.00) (0.00) (1.33) (5.21) (0.00)
T,,- 900 M Conventional 6.65 455 418 466 354 071 125 071 1.71 192 125 0.71
(Control) Endosulfan 35 EC (43.72) (20.22) (16.97) (21.44) (12.03) (0.00) (1.06) (0.00) (2.44) (4.00) (1.06) (0.00)
@ 1250 g/ha
T,;- National Check conventional 2.31 0.88 1.32 191 125 071 125 071 165 071 071 0.71
(P) Atrazine @1000 g/ha and (4.84) (0.33) (1.24) (6.00) (1.06) (0.00) (1.06) (0.00) (2.22) (0.00) (0.00) (0.00)
Endosulfan 35 EC @ 1250 g/ha
T,4- National Check conventional 6.78 597 448 3.07 473 0.71 283 071 245 329 262 0.71
control (45.47) (37..10) (19.57) (11.77) (21.87) (0.00) (7.51) (0.00) (5.50) (12.77) (6.36) (0.00)
T,s- Local Check Conventional 542 100 071 146 071 071 071 071 071 071 071 0.71
(P) Atrazine @1000 g/ha and  (28.88) (0.66) (0.00) (2.77) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Endosulfan 35 EC @ 1250 g/ha
T4~ Local Check Conventional 7.02 580 463 276 266 071 240 071 125 245 247 0.71
(Control) (48.78) (35.10) (20.94) (7.44) (6.58) (0.00) (5.26) (0.00) (1.06) (7.00) (5.60) (0.00)
LSD (P=0.05) 6.55 236 277 295 NS NS NS NS NS 134 135 NS

Figures in parenthesis are original values.

was significantly higher at both the crop stages. The total
weed count was also showed significant reduction of weed
population in all the transgenic hybrids as compared to
other set of treatments.

Weed dry weight and weed control efficiency (%)
Observation on total dry weight of weeds in transgenic
as well as in non-transgenic entries were recorded at 21
DAS (days after sowing) and at harvest. It is evident from
the Table 4 that effect of K-salt of glyphosate applications
remained for a longer period, i.e. up to harvest in all the

transgenic hybrids. Results revealed that the total weed dry
weight at 21 DAS and harvest was significantly negligible
as there was 100% weed control in transgenic treatments as
compared to non-transgenic treatments which were at par to
each other except transgenic entries with regard to weed dry
weight. The weed control efficiency of transgenic hybrids at
all the doses was significantly much higher than all other
non-transgenic treatments during 2010.

Yield attributes and grain yield
Number of cobs and unfilled cobs were counted at



1327

EFFICACY OF POTASSIUM SALT OF GLYPHOSATE

October 2016]

oy

ey/3 0571 @ D4
(rt's) (0€°6) (czzo)  (zgon  (ss9)  (95°69)  (99°0) (08°5) (zz0) (L8°0) 99¢)  (6Lvy)  (006)  (zS€s) ¢ uegmsopuy (jonuo))

S6'l €re €8°0 6T°€ e LES LO°T 1SC €8°0 LT'T 07C €L9 v0'€ S¢'L  TeuonudAuO) I 006 -¢'L
(99°1) (ss°9) Wro)  @r9e)  (Ly)  (9sLs)  ($S0) (€8°¢) (00°0) (€90) QL1 gL Gy (19'8S) (Jonuo)) [euon
9L°1 9T S6°0 80'9 6T L 00'1 80°C 1L°0 LL'T 6t'1 8T'S S6'C 69°L  -UdAUOD P[OD N 006 -''L

ey/3 0STI @ Od S¢
ugg[nsopuy pue ey/3 0001 ®)

(68°1) (S9t) 000  (1L6)  (g¢1) (69°1) 0] (ss1) (00°0) (00°0) (68°¢) (6L°L) (88¢)  (61%¢) surzeny (d) [euon
LT'T LTT 1L°0 166 Se'l 81 LLO Al 1L°0 1L°0 081 88T v'T 68'S  -UdaAu0) PIoD N 006 'L
(€€ (00°¢) 000  (vog) (zre)  (ovee)  (g€1) (€90) (€£0) L9 (re)  (61'89)  (org) (6D (Jonuo))
S8l L8°1 1L°0 956G 8¢T 69°6 (431 LL'T L8°0 8L1 81 9 S6'C vry  TeuonudAuo) [aysiy S
991D (z0'9) (00°0) (¢r'19) («49) (90°0L) Cad) (991D (11°0) (L8°0) (991D (89°11) ors  &r9o) (Tonuo))
¥9°1 SeT 1L°0 $9°¢ LET 0v's S6°0 L1 LLO LT'T Syl 6t'€ 16T 61°S  [BUONUIAUOD [[OYSIH -8,
ey/3 0ST1 @

Dd §¢ uejnsopug pue
(€£0) (s'0) 000  (¢s8L) (997 (8¢7¢) 00 1) (reL) (00°0) (00°0) (X3) (1€91)  (¢¢v)  (LT'S9) ®Y/SB 0001®) suzeny (d)
88°0 00'1 1L°0 688 LL'T L6°1 60°1 08T 1L°0 1L°0 6L°1 o1y 86'I [1'§  [BUONUIAUOD [[PYSIH -“L

ey/3 009¢®) dn
(00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0)  punoy (€09 JAINx¥£068
L0 L0 L0 L0 1L°0 L0 L0 L0 L0 L0 L0 1L°0 L0 1L°0 NOIN) PIOD N 006 -°L

ey/3 0081®) dn
(00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0)  punoy (€09 JAINx¥£068

L0 L0 L0 L0 L0 L0 1L°0 1L°0 L0 L0 L0 L0 L0 1L°0 NOIN) PIOD N 006 -°L
ey/3 006®) dn
(00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0)  punoy (€09 JAINx¥€068
L0 L0 L0 L0 L0 L0 L0 L0 L0 L0 L0 L0 L0 1L°0 NOW) PIOD I 006 "L
BY/3 009¢®)
(00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (000) (00°0) (00°0) dn punoy (€09 3N
L0 L0 L0 L0 L0 L0 L0 L0 1L°0 1L°0 L0 L0 1L°0 1L°0  x¥€068 NOW) 11RUstH -£L
eY/3 0081 ®)
(00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (00°0) (000) (00°0) (00°0) dn punoy (€09 3N
L0 1L°0 L0 L0 L0 L0 1L°0 L0 L0 L0 L0 L0 1L°0 1L°0  x¥€068 NOW) [19USIH -CL
ey/3 006®)
(00°0) (00°0) (00°0) ov'1) (00°0) (ss°s) (00°0) s (00°0) ov'1) (00°0) (Lz0) (00°0) (za)) dn punoy (€09 3N
L0 L0 1L°0 8¢l 1L°0 9T 1L°0 Al 1L°0 8¢l 1L°0 88°0 1L°0 €T xb€068 NOW) [19USIH -'L

010T 600C 010T 600C 010T 600C 010T 600C 010T 600C 010T 600C 010T 600C

S1]1S52S DAIYIUDUAD]] Y p.1qaUIT Ly Snyuvjjdyg sisuajpyduaq vuijouiuio))  ds sn.i0aio) DL SniadA) DUOJ0D DOJYI0UTYITT JUUWIIBAI],

(SVA 0€) SPLIQAY UI0D [RUOTIUIAUOD PUB O1UAIZSURH Ul (;W/ON) ANSUIP PIIM UO SPOYIOW [OIUOD PIIM JO 19 T d[qBL



[Indian Journal of Agricultural Sciences 86 (10)

DIXIT ET AL.

1328

oy

ey/3 009¢®) dn

000) (000 (00 (000 (00 (000 (00 (000 (00 (000 (00 (000 (000 (000 (000 (000 punoy (€09 SINXF€068
1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NOW) PIOD I 006 L
ey/3 0081®) dn

0000 (000 (000 (00 (00 (000 (00 (00 (000 (000 (00 (000 (00 (o0 (00  (000) punoy (€09 JINXP£068

1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 NOW) PIOD I 006 L
ey/3 006®) dn
000) (000 (00 (000 (©00) (000 (00 (000 (00 (000 (00 (000 (000 (000 (000 (000 punoy (€09 SINX¥€068
1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 NOW) PIoD N 006 'L

000) (000 (00 (000 (©00) (000 (©00) (000 (00 (000 (000 (000 (000 (000 (000 (000) ®'YS 09E® dn punoy (£09
1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 SINX€068 NOW) [19USIH -£1
000) (000 (00 (000 (©00) (000 (©00) (000 (00 (000 (00 (000 (000 (000 (000 (000 ey 081® dn punoy (£09
1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 10 JINXP€068 NOW) 119USIH -CL
0000 (000 (000 (00 (00 (000 (o0 (00 (000 (000 (00 (000 (000 (000 (000 (000 ®YS 06® dn punoy (€09
1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 1L°0 110 SINXP€068 NOW) 119USIH -'L

010T 600¢ 010T 600¢ 010T 600¢ 010T 600¢ 010T 600¢ 010T 600¢ 010T 600¢ 010T 600¢

JUN0d paam [pjQJ S1]1S§2S DAYJUDUAI]] | DUTUTUL MNNB%\D&Q LA MSQNv\QNN\D\Q pAqaul] %NWENNQ&MN\%Q buljpuuior)  Sn10o.407,) DUOJ0D DOJYI0UIYIH juauneal],

(SVA 09) SPLIQAT UIOD [RUOIUIAUOD PUE JTudFsuen) ul (,u/ON) ANSUIP PIOM ISIM SAIadS WO SPOYIdW [OUOD PIIM JO 109H € 9[qRL

“sonfeA
TeurSuio axe sisayjuated Ul SOINSI “SIISSAS DAYIUDULI]-SY DAQaUIT-I( ‘LNAIU SHypup]lyY-ud ‘SISuajpyduaq vuijaumo)-q)) Sn.102.10)-00) ‘viil sniodi{)-1D) ‘puojod vojyoouydy -)q

L9°0 0S'1 S1°0 88°¢ 0S°0 487 LEO 6t'1 61°0 vL1 SO'T S0 1L°0 107 ($0°0=d) As1
800't) (L0 (00°0) 91770 #v'9) (8L8%) 001D (¢v'0) (00°0) (sT¥) Caard) (1L€2) (99°1) (05°09)  (JomuO)) [EUONUIAUOD)
0’1 88°0 1L°0 9ILYy 861 0L 811 L1 1L°0 81T 651 (34 87T 18°L 3oy 18007 1L

ey/3 0STI @ Od S¢€
uejnsopuy pue ey/3 0001
(001D 06'1) (czo)  (sgoL1)  (g€7¢) (s'0) (€€0) (00°0) (zz0) (00°0) (6820 (cren)  (gcon)  (SrvL) ) suizeny (4) [euon

801 SS'1 €8°0 60°€1 S6'1 00'1 68°0 1L°0 €8°0 1L°0 €8'l vy vT€ ¥9'8  -UdAU0D) oY) [800T 'L
(002 (¢ (00°0) (re9m) (68'L) oy  (€£0) (85°¢) (zz0) (s0'6) (682 (62°00) (88°L) (01°9¢) [01UOD [BUONUIAUOD
vl 00T 1L°0 o1y LL'T Y611 16°0 0T ¥8°0 60°€ 69'1 95y 98°C S0'9 ooy [euoneN -1,

ey/3 0STI @ Od S¢€

ugg[nsopuy pue ey/3 0001 ®)

(zz0) (00°0) (00°0) (20°8$) (002 L8'n (11°0) (6£72) (00°0) (00°0) (ss2) (og61) ($$°9) (29°05) duizeny (d) [BUOHUIAUOD
€l 1L°0 L0 S9°L SS'1 23! LLO 0L'1 1L°0 L0 86T Sa% 9T SI'L oy [euoneN -1,

010C 600C 010C 600C 010T 600C 010C 600C 010T 600C 010T 600C 010C 600C

S1J1SSOSDAYIUDULD]] vAqaUIT nau Snypupjdy g sisuapyduaq vunjouwuo) — ds sn.102.0) DL SNL2dA) DUOJOD DOJYI0UTYITT JUUIILAI],

(papnjouoD) ¢ 2lqel



1329

EFFICACY OF POTASSIUM SALT OF GLYPHOSATE

October 2016]

‘son[eA [eurdiio ore sisoyjuared ur samndig
“JUNOD PIOM [RIOL-DM.L ‘SYISSaS DAY IUDUI)-SY ‘Dudtuzud Sipsayd -INd Sisua[py3uaq vuijouui0)-q)) ‘1nau Snypunjjiyg-ud viqaul-1( ‘Sni0240)-00) vuojod vojy20utydq -Jq

£9°0 9T 8T°0 SN 120 ¥9°1 $9°0 00 820 68°C ST0 6v'1 SN SN LLO Se'l ($0°0=d) As1
sy 818 (BP0 (6900  (s1¢9) (€90 (zre) (698¢) (czo) (66¢) (zzo) (11D (6800  (99°6) (£2°92) (JTonuo)) [euOHUIAUO)
L8€ 90°6 L6°0 601 16°1 LLT 681 979 ¥8°0 44 ¥8°0 LT - 081°1 91°¢ LTS Yooy 8007 T L
ey/3 0571 @ D4
G¢ uejnsopuy pue ey/3
sz (yes) (000 (o0 (o) oo Gz oo (1) (rzs) 000  OrD 690 (000 (006 (LL8T)  0001®) duizeny () [euon
LS'€ 91°6 1L°0 1L°0 260 1L°0 8T'1 1L°0 LS 0L 1L°0 8¢ 601 1L°0 10°€ I’ -UdAUOD) 3y [0 -1,
(88°L1) (85'18) (8800 (zz) (960) (298) (88¢) (bp8e) (1100 (859 (zzo) (o) (D (e oz  (0s'8) [01JUOJ [EUONIUSAUOD
LTY 90°6 911 S9'1 171 20°¢€ 16°1 ¥T9 LLO 0T ¥8°0 661 8T'1 89°1 €5°¢ 00°¢ Yooy [euoneN -1
ey/3 0571 @ D4
G¢ uejnsopuy pue ey/3
(cre) (gs8L) (o) (000)  (orD) (000 (ss 1) (s69) (552 (zsoe) (zzo)  (0ss) (000 (o) (L9 Oyl  0001® duizeny () [euon
(4943 688 S6°0 1L°0 8¢ 1L°0 9¢] 1294 YL LSS ¥8°0 S 1.0 S0'C 9T 09°¢  -UdAU0D Y23y [euoneN -t
vy/3 0571 @ D4
oL91) ez Wy (009  (s69) (6c01) Gy (0981 (zzo) (000 (9900 (8s¢) (8600 (0s0) (0001 (84°L2) G¢ uejnsopuy ([onu0))
SI'y LS8 0L'1 L8] 11e 0€°€ 99°1 LEY €8°0 1L°0 90°1 07T Tl 00'1 €T¢ 6T°S [euonuUaAUO) N 006 'L
(s9zn) (o6) (B0 Qo) (€81 (v (e (9on) (1) L9 (990  (0se) (o) D Gre) 607 (fTonuo)) [euOnUIAUO)
LS'€ Y0'L S6°0 A4 LET 6v'1 191 253 LLO 8L'1 €01 00 88°0 6T'1 01°¢ €9 PIOD N 006 -''L
ey/3 0571 @ Od S¢
uejnsopuy pue ey/3 0001
(zeon) (y9L)  F0) (0000  (000) (0000  (LL0o) (000 (¢€9) 9sLs) (zzo)  (s's) (000 (0000 (Fre) (€111  duizeny (d) [BUOHUSAUOD
6T°€ LL'S 760 1L°0 1L°0 1L°0 801 1L°0 61°C 9L 780 0S¢ 1L°0 1L°0 S6'1 1€ PIOD N 006 -°'L
sL1) ree) (ss0) s 1) (€L0)  (s69)  (ce9)  (Ls6e) (000 (808  (cc0) (00 (0 (6T (9911) (SL1D) (Tonuo))
0Ty €96 201 €p1 11 294 S6'1 €9 1L°0 €6'C 060 L8] 781 L9 Spe 0S°€ [euOnULAUO)) [[2YsIH -5
(oren) (bsz9)  (€c0) (6900  (690) (Lzo) (00 (BL1D) (o) (sL6D)  (zzo) (0s0)  (Lzo) (0500  (ss6)  (LI'vD) (Jonuo))
9L°¢ v6°L 060 601 601 88°0 781 wy S6°0 0S¥ €8°0 00°1 88°0 00°1 %3 €8°¢ [euonULAUO)) [[aysty -8
ey/3 0571
® D4 S¢ uegnsopug
o1 a9 @ro o) 000 (690  Grn o (oo (g (0se) 1o gy 000 (Lo (€€s)  (9T01)  pue BYS 0001 D) dUIzEny
seg 65°L $6°0 09'1 1L0 60'1 91'1 1L°0 89°1 €6'S LLO LT'T 1L0 88°0 67T 8T°¢  (d) 1BUORUdAUOD) [[OYSIH -“L
010C  600T 010  600C 010  600T  010C  600T  010C  600C  010C  600T  010C  600C 010  600T
JUNOD PaaM [DJOL SIJISSIS DADYIUDULDI]Y Dusrutud SYvSAyg  1amatu snyjuv)jyg pAGaUI(  SISUIDYSUDG DULJUUIO))  SNL0DL0)) DUOJOD DOJYI0UIYITT JuauIBAI],

(papnjouo)) ¢ dqeL



1330

DIXIT ET AL.

[Indian Journal of Agricultural Sciences 86 (10)

Table 4 Number of cobs, unfilled cobs, cob length, cob diameter, grains row/cobs and grains/row as influenced by treatments

Treatment No. of cobs/  Unfilled cobs/  Cob length ~ Cob diameter  Grains row/ Grains/
plot plot (cm) (cm) cob row

2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010

T,- Hishell (MON 89034xNK 84.33 82.00 0.00 0 18.21 18.70 15.04 1449 1433 13.13 33.83 36.37

603) Round up @900 g/ha

T,- Hishell (MON 89034xNK 82.00 80.66 0.00 0 18.27 19.17 13.51 14.58 1397 13.07 33.33 36.27

603) Round up @1800 g/ha

T;- Hishell (MON 89034xNK 85.33 80.66 0.00 0 17.23 19.64 1343 1439 1393 13.13 35.00 36.80

603) Round up @3600 g/ha

T,- 900 M Gold (MON 89034x  81.33 81.00 0.00 0 1475 16.88 14.66 16.48 14.67 14.60 30.57 35.43

NK 603) Round up @900 g/ha

Ts- 900 M Gold (MON 89034x  80.33 81.33  0.00 0 14.58 16.62 1431 1636 14.87 14.67 28.87 34.80

NK 603) Round up @1800 g/ha

Te- 900 M Gold (MON 89034x  81.70 82.33  0.00 0 1499 16.63 14.69 15.68 1493 14.80 31.40 32.47

NK 603) Round up @3600 g/ha

T,- Hishell Conventional (P) 79.00 79.00 0.67 1.66 1574 16.42 1339 1423 1420 13.67 31.43 34.67

Atrazine @1000 g/ha and

Endosulfan 35 EC @ 1250 g/ha

Ts- Hishell Conventional 68.00 74.66 033 433 1397 14.15 12.62 12.82 1390 12.87 28.10 29.93

(Control)

Ty- Hishell Conventional 76.70 69.33 2.67 5.67 14.89 13.86 13.22 1299 13.53 12.73 33.10 27.63

(Control)

T,o- 900 M Gold Conventional 80.33 72.00 133 1.67 1547 15.06 13.46 14.63 1533 13.87 30.10 31.10

(P) Atrazine @1000 g/ha and

Endosulfan 35 EC @ 1250 g/ha

T,;- 900 M Gold Conventional 70.00 7633 2.00 533 13.77 1623 1393 1495 14.50 14.00 28.10 33.67

(Control)

T,,- 900 M Conventional 70.70 59.33 233 433 1332 13.62 14.05 1431 14.13 1293 28.13 28.23

(Control) Endosulfan 35 EC

@ 1250 g/ha

T,;- National Check conventional 79.00 77.00 3.00 5.67 14.64 17.39 1396 16.14 13.03 13.33 27.47 32.47

(P) Atrazine @1000 g/ha and

Endosulfan 35 EC @ 1250 g/ha

T,4- National Check 62.00 59.66 3.00 6.67 14.01 13.69 13.78 14.85 12.87 1237 26.80 22.10

conventional control

T,s- Local Check Conventional ~ 76.00 71.66 4.00 3.00 14.73 1642 12.73 13.67 13.23 1240 28.00 32.80

(P) Atrazine @1000 g/ha and

Endosulfan 35 EC @ 1250 g/ha

T,¢- Local Check Conventional ~ 41.33 2533 5.00 7.00 13.39 1328 11.06 12.87 11.23 12.03 23.83 26.13

(Control)

LSD (P=0.05) 15.08 11.65 152 214 230 231 149 133 137 088 440 6.15

harvest clearly showed that number of cobs, lowest unfilled
cobs, cob length and grains per row were significantly
higher in transgenic corn hybrid of Hishell and 900M Gold
as compared to non-transgenic treatments. Significantly
higher number of unfilled cobs was recorded in National
and Local Check conventional control treatments. Higher
values of cob length were observed in transgenic corn hybrids
followed by conventional treatments. National check
conventional control (T-14), local check conventional (P)
Atrazine @1 000 g/ha and Endosulfan 35 EC @ 1 250 g/ha
(T-15) and local check conventional (control) (T-16)

treatments showed lowest grains/cob. In case of grains/row,
Hishell at all the rates (T1-T3) was significantly higher than
the other treatments except Hishell Conventional
(Control) T8, Hishell Conventional (Control, with no weeding
but only insect management) T9, 900 M Conventional
(Control) Endosulfan 35 EC @ 1250 g/ha (T12), National
check conventional control (T-14), and local check
conventional (control) (T-16) which were at par. Hishell at
the all rates were found better as compared to 900 M Gold
with regard to grains row per cob during both the years.
Hishell and 900 M Gold treated with roundup @ 900,
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Table 5 Effect of weed control methods on total dry weight of weeds (g /m?) and grain yield (tonnes/ha) in transgenic and conventional

corn hybrids
Treatment Weed dry weight (21 DAS) Weed dry weight (At harvest) Yield (t/ha)
2009 2010 2009 2010 2009 2010
T,- Hishell (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 8.06 9.74
Round up @900 g/ha
T,- Hishell (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 7.27 9.45
Round up @1800 g/ha
T;- Hishell (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 7.87 9.67
Round up @3600 g/ha
T4~ 900 M Gold (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 6.56 9.20
Round up @900 g/ha
Ts- 900 M Gold (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 6.70 10.09
Round up @1800 g/ha
Te- 900 M Gold (MON 89034xNK 603) 0.71(0.0) 0.71(0.00) 0.71(0.0) 0.71(0.00) 6.86 6.72
Round up @3600 g/ha
T,- Hishell Conventional (P) Atrazine @ 6.94(47.7) 6.58 (43.25) 5.54(30.2) 9.2786.97 5.80 6.37
1000 g/ha and Endosulfan 35 EC
@1250 g/ha
Tg- Hishell Conventional (Control) 9.21(84.2)  8.44(72.87)  7.46(55.2) 10.98(124.84) 3.49 2.04
T,y- Hishell Conventional (Control) 7.71(59.0)  8.05(65.04)  6.35(39.8) 10.99(122.34) 5.07 3.01
T,o- 900 M Gold Conventional (P) 6.45(41.1)  8.53(76.28)  6.15(37.3) 11.12(131.90) 6.04 6.97
Atrazine @1000 g/ha and Endosulfan
35 EC @ 1250 g/ha
T,;- 900 M Gold Conventional (Control) 9.97(98.8)  8.88(81.46)  8.38(69.7) 12.62(168.48) 3.81 3.00
T,,- 900 M Conventional (Control) 10.08(101.1) 7.70(66.74)  8.07(64.6) 10.99(134.18) 4.82 4.59
Endosulfan 35 EC @ 1250 g/ha
T,5- National Check conventional (P) 7.26(52.1)  6.17(37.64)  4.65(21.1)  8.90(79.68) 5.00 5.65
Atrazine @1000 g/ha and Endosulfan
35 EC @ 1250 g/ha
T,4- National Check conventional control ~ 10.75(115.0) 7.72(64.00)  8.60(73.5) 10.61(117.26) 3.39 1.51
T,s5- Local Check Conventional (P) 7.53(56.2)  6.70(45.89) 4.81(22.6)  9.58(91.84) 2.64 3.91
Atrazine @1000 g/ha and Endosulfan
35 EC @ 1250 g/ha
T, Local Check Conventional (Control)  10.86(117.5) 10.30(106.58) 8.72(75.6) 14.46(209.61) 1.33 2.15
LSD (P=0.05) 2.58 2.18 2.43 2.87 1.81 2.89

DAS: Days after sowing.

1 800 and 3 600 g ai/ha yielded significantly higher grain
yield compared to remaining other treatments. T7 and T10
were at par to 900 M Gold at 3 600 g/ha transgenic but were
significantly inferior to Hishell round up at all the rates
(Table 4). Hishell and 900M Gold stack corn roundup at all
the rates stood at par to each other. Amongst transgenic
hybrids, Hishell at 1 800 g ai/ha performed well and yielded
significantly the highest grain yield of stacked corn (Kannan
and Chinnagounder 2014 and Anonymous 2011). Data in
the Table 5 indicated that the yield under transgenic hybrids
was significantly higher as compared to non-transgenic
treatments and was 3-4 fold more than the national and local
checks. In case of corn hybrid, yield of 900 M Gold decreased
as the post emergence application of glyphosate was
enhanced from 1 800 to 3 600 g/ha, i.e. from 10.02 to 6.72
tonnes/ha, respectively. While in case of Hishell, yield levels
remained constant. This could be the achieved control of

weeds with non-selective, translocated herbicide, provided
complete control of weeds and favourable crop growth
environment at the establishment stage of the crop itself by
minimizing the perennial and annual weeds and increased
the seed yield (Tharp et al, 1999). This might be due to the
fact that, the perennial weeds like Cyperus spp, andother
troublesome weeds were effectively controlled and might
increase the corn yield levels may be due to better light
utilization of narrow row zone and faster canopy closure
(Murphy et al. 1996).

Results revealed that lesser weed dry weight and higher
weed control efficiency was achieved using post emergence
application of glyphosate at all the rates in in Hishell and
900M Gold transgenic hybrids as compared to other
treatments at 14 and 21 DAT which kept and maintained
season-long control of weeds and consequently increased
grain yield of Hishell and 900 M Gold transgenic corn
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hybrids (grain yield ranged between 9.45 to 10.02 tonnes/
ha), is approximately three to four times higher than the
average yield of corn per ha, i.e. 2.30 tonnes/ha. The results
confirmed the role of transgenic corn under K-salt application
of glyphosate in increasing the yield significantly.
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