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INFLUENCE OF DIFFERENT HERBICIDES ON GROWTH, YIELD
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ABSTRACT

An investigation was conducted to study the influence of different herbicides on
growth, yield and economics of maize at the farm of Agronomy Section, College of Agriculture,
Nagpur during kharif season of 2015-16 in randomized block design with three replications.
The treatments included pre emergence application of Oxydiargyl (@ 60, 75, 90 g ha' ),
Metsulfuron- methyl (@ 4, 5, 6 g ha') and Halosulfuron methyl (@ 100, 125, 150 g ha! )
compared with Weed free and Weedy check. The results of the study indicated that post
emergence application of Metsulfuron- methyl @ 4 g ha' recorded higher growth, yield

attributing characters and economics viz., Plant height, leaf area plant’,

dry matter

plant', grain weight cob’, test weight, seed and straw yield (kg ha'). GMR, NMR and B:C
ratio were significantly more by the application of Metsulfuron-methyl @ 4 g ha'.
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INTRODUCTION

Maize (Zea mays L.) is one of the important cereal
crop of the world, known as “Queen of cereals” due to its
great importance in human and animal diet. very efficient
utilizer of solar energy and has immense potential for higher
yield.

Maize is known for its wider adaptability and
multipurpose uses as food, feed, fodder and industrial
products. More than 35 products of daily use are derived
from maize viz., starch, lactic acid, glucose, acetic acid,
dextrose, sorbitol, dextrine, high fructose syrup,
maltodextrine, germ oil, germ application in industries
such as alcohol, textile, paper, pharmaceuticals, organic
chemicals, cosmetics and edible oils. Green maize plants
are used as succulent fodder, rosted  green cobs are liked
by people. It is also good feed for piggery, poultry and
other animals. It content about 12 per cent protein, 8 per
cent oil, 70 per cent CHO, 2.3 per cent crude fibre, 10.4 per
cent albumins and 1.4 per cent ash (Omprakash et al., 2006).
Considering the above facts present investigation was
undertaken to study the influence of different herbicides
on growth, yield and economics of maize.

MATERIALS AND METHODS

A field experiment was conducted at Agronomy
farm, College of Agriculture, Nagpur during kharif season
of 2015-16. The experiment was laid out in randomized block
design with three replications. The treatments consisted of
(T,) weedy check, (T,) weed free, (T,) PE-Oxydiargyl 80%
WP 60 g a.i ha'! (T,) PE-Oxydiargyl 80% WP 75 ga.i. ha'!,
(T,) PE-Oxydiargyl 80% WP 90 g a.i. ha', (T,) POE-

Metsulfuron methyl 20% WP 4 ga.i. ha'l5 DAS,(T,) POE-
Metsulfuron methyl 20% WP 5 g a.i. ha' 15DAS, (T,) POE-
Metsulfuron methyl 20% WP 6 g a.i. ha' 15 DAS, (T,) POE-
Halosulfuron methyl 75% WG @ 100 g. a.i. ha' 15 DAS,
(T,,) POE- Halosulfuron methyl 75% WG @ 125 g.a.iha' 15
DAS, (T,,) POE- Halosulfuron methyl 75% WG @ 150 g a.i.
ha' 15 DAS. The soil of experimental plot was clayey in
texture, low in available nitrogen (187.60 kg ha'), medium in
phosphorus (20.32 kg ha') and organic carbon (0.52 %) and
very high in available potash (333.67 kg ha'') and slightly
alkaline in reaction (pH 7.87).

The crop variety PKVM- Shatak was used with
gross plot size of 4.8 m x 5.4 m and net plot size of 3.6 m x
4.6 m. Full dose of phosphorus, potassium and half dose of
nitrogen were applied at sowing and remaining half dose of
N was applied at 30 DAS. In order to represent the plot, five
plants of maize from each net plot were selected randomly,
labeled properly. The growth attributing characters viz., plant
height, leaf area plant” and dry matter accumulation plant’
were recorded at 30,60,90 DAS and at harvest and yield
attributing characters and yield viz., number of grains cob™,
grain weight cob’, test weight, seed and straw yield (kg
ha') were also recorded at harvest. The gross monetary
and net monetary returns along with B:C ratio were
calculated.

RESULTS AND DISCUSSION

Effect of herbicides on crop growth

The data pertaining to various crop growth studied
viz., plant height, leaf area and dry matter accumulation
plant” as influenced by different herbicidal treatments are
presented in table 1. Plant height, leaf area and dry matter
accumulation plant' were significantly more in post-
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emergence application of Metsulfuron methyl 20% WG @
4 g ai. ha'15 DAS (T,) followed by post-emergence
application of Metsulfuron- methyl 20% WG @ 5 g a.i.
ha'15DAS (T,) and Metsulfuron-methyl 20% WG @ 6 g
a.i.ha' 15 DAS(T)). Treatment T, (Weedy check) recorded
least plant height, while treatmentT, (Weed free ) recorded
maximum plant height. Same trend was found at 60, 90,
DAS and at harvest stage .

Shekhawt ef al. (2002) reported that weed free
treatment resulted in maximum plant height (203 cm) yield
attributes and grain and straw yields (56.40, 117 g ha') of
maize crop.Hussain er al. (2003) evaluated the comparative
efficacy of different herbicides in controlling weeds and
improving growth and yield of wheat crop. Alkanak 75.3 wp
(Metsulfuron methyl + Issoproturon @ 1.5 a.i.; kg ha'),
were used in wheat. Results showed that all the herbicide
treatments decreased the weeds population,weed index and
increased the plant height, spike length, dry matter, wheat
grain yield by increasing number of tillers unit! area, number
of grains spike!, thousand grains weight and harvest index.
Alkanak gave maximum grain yield of 4067 kg ha'.
Kathiresan et al. (2004) found that oxydiargyl @ 90 g a.i.
ha'! applied three days after planting recorded the least
weed count, weed dry weight, lower weed index, higher
plant height, bulb yield and no phytotoxic effect in respect
of wilting, vein clearing, necrosis, epinesty and hyponasty.
Yadav et al. (2004) observed that oxydiargyl @ 50 g a.i.
ha'! provided most effective in minimizing the monocot weed
growth and dry weight of weeds, plant height and enhancing
the seed yield of cumin. Davi and Nawamaki (2006) tried
post emergence application of halosulfuron- methyl with
rates between 22.5 and 37.5 g ha™' a. i. and found most
effective treatment againsts weeds viz., Cyperus spp.
Abutilontheophrasti, Xanthium spp, Bidens spp,
Polygonum spp, and Amaraanthus spp. They also reported
increase in the plant height, leaf area, dry matter of plant
and yield of maize and also showed excellent selectivity in
maize.

Effect on yield attributes

Data pertaining to various yield attributes viz.,
number of cob plant’, number of grains cob, grain weight
cob and test weight as influenced by different treatments
are presented in table 2, indicated that cob bearing plant’
were not influenced significantly by different treatments.
Among herbicidal treatments application of metsulfuron-
methyl 20% WG @ 4 g a.i. ha' 15 DAS recorded maximum
number of grains cob, grain weight cob™ and test weight
over rest of the herbicidal treatments followed by application
of metsulfuron- methyl 20% WG @ 5 g a.i. ha' 15 DAS and
application of Metsulfuron- methyl 20% WG @ 6 g a.i. ha'
15 DAS. Weed free was found significantly superior over
all other treatments.

All the weed management practices significantly
improved the yield attributes over weedy check.This was
because of improvement in growth characteristics as a
consequence of weed control. Yield attributes viz., number
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of cobs plant!, number of grains cob”! and grain weight
cob’, test weight were more or less similar and significantly
higher in treatment T, (weed free) and T, (Metsulfuron-
methyl 20% WG @ 4 g a.i. ha' 15 DAS.) This could be
because of elimination of crop weed competition during
early growth as well as later part of the crop growth and
development in this treatments and consequently greater
dry matter accumulation by plants causing improvement in
yield attributes.

Patel et al. (2006) observed that maximum girth
and length of cob with weed free condition. Mathukia et al.
(2014) noted significantly highest cob length, cob girth,
number of cobs plant’!, number of kernels cob”, fresh
weight of cob, highest dry weight of cob, cob yield and
fodder yield under weed free in sweet corn.

Effect on yield

Data in table 2 indicated that grain yield, and straw
vield, significantly affected by different herbicidal
treatments. All the weed management practices significantly
improved grain yield and straw yield over weedy check.
Treatment T, (weed free) registered significantly higher grain
yield (5917.82 kg ha') and straw yield (8995.10 ha'), which
proved significantly superior to other treatments. Among
herbicidal treatments application of Metsulfuron- methyl
20% WG @ 4 g a.i. ha' 15 DAS(T,) recorded higher grain
yield (5676.28 kg ha') and straw yield (8514.42 kg ha') as
compared to all other herbicidal treatments followed by
application of Metsulfuron- methyl 20% WG @ 5 ga.i ha'
15 DAS(T.) and application of Metsulfuron- methyl 20%
WG @6gaiha'ls DAS(T,). Treatment Weedy check (T )
recorded the lowest maize grain yield (3562.77 kg ha"). The
increase in grain and straw yield was due to better leaf area,
dry matter accumulation by plant, which is mainly because
of availability of plant growth resources to the plant on
account of reduced weed compitation.

Sondhia (2008) conducted research in wheat crop
and reported that Metsulfuron-methyl a post-emergence
herbicide was highly active to control broad-leaf weeds
population in cereals, pasture and plantation crops. She
stated that Metsulfuron-methyl application @ 3-4 g a.i.
ha! to the wheat crop as post-emergence herbicide reduced
weed dry weight by reducing monocot, dicot weed
population, and weed index, while increased weed control
efficiency, plant height and yield kg ha™'. Singh ez al. (2015)
reported that post emergence application of metsulfuron-
methyl 20% WG@ 4 g ha' + 0.2% surfactant significantly
reduced broad leaf weed population and total weed dry
weight with highest weed control efficiency, wheat yield,
straw yield, biological yield and harvest index over other
herbicidal treatments.

Economic studies

Data on gross monetary return, net monetary return
and B:C ratio as affected by various herbicidal treatments
are presented in table 2.

Perusal of the data indicated that GMR ( Rs. 95277



79

9¢°01 16°0F1 1879 98°LT 7589 £6°89 920°LS 09°07 99°c91 0F°SST 6L°0T1 I€8¢ D

9¢°01 IL'8 we ory 019 18701 wL 80°¢ £5°6 96°L LT 90'F %S 1® dAD

e 96T sL1 LEL 8077 89°¢ ELT S0°1 sTE 1T ¥8€ 8¢°1 ¥ (w) g8

8E°TrI 97°0El I8°LS S8°1T 06°LS [N L 99°0% ShLT £9°sS1 Lo'vrl win 06'rE 0ST  1Apow voinymsojey -'y,
6F1v1 PEIEI 8 69°TT $6°8% ST'EY BFIS L8LI SEPSI oLl 9ETII LLVE ST1  1Ayow uoinynsopey -0y,
944! 6€°SEl 09°65 £UST 68709 vy psTs 66°81 LT091 98°0ST 0€°STI I€°SE 00T  TAY)dW UoImynSO[EH -6,
9T8ET pL6FT 19°S9 L6t 96°0L 96'TL 1r'e9 86°7T £S°0LT 79791 6'vel 69°0F 920 IAy)ow woanyms)Ip S,
817651 91°951 18°€9 £6°1€ 8s°IL STPL L¥'19 10°€T 69°bLI LTE91 L6°8T1 8y oF €0 IAy)PW uoanyns)aN -4,
98791 tEEST 1799 LYEE LTEL 09°SL 61°'¥9 FIvT TL9Ll 09°591 PO IET 61T 1] IAy)aur uoanmsp %,
£E8°671 SFoFl L8T9 SE°8T 01'r9 rPPLY 8S°LS 69°61 0L¥91 LESSI 89°LII P8LE 06 [A30epAxQ
rist vl 60'v9 8E767 6L°L9 9¥°89 00°65 P0't L9691 PP 8sT wotl £e6t SL JABauIpAxQ ',
68°8F1 £6°6ET 89°09 LT 96°79 PFLY LO'ss 96°81T S8'S91 P9TST 98°TTI 6T°LE 09 JA31uIpAXQ -t ],
resol LE9SI ¥00L 99°¢e rIsL 99°6L €799 16°ST EE6LI €E°L91 0gsEl 6L'vF 2a1) paap L,
L | $9°071 LTS Ly'It ST9S ST°09 ST6r Lyl 95°0S1 09°0¥1 LTLOT 6T°¢E 912 Kpaap -'L

IAIBYIYV SVA 06 SVA09  SVA0E IdMBYIV SVA 06 SVA09  SVA0E IS9AIBYlY  SVA 06 SVA09Y  Svadog

(@) ,yuerd vopeumde anew L1q (;up) | yueyd ease jear] (wa) ydy e By 3 sasoq SUETITEIN )

JZIBUI JO SIIWIOU0II PUB ‘PRIA ‘YIMO0IS U0 SIPIIQIAY JUAIJIP JO 1931 °T dIqEL



80

- £09T9 PTIES PTEESL SO'€9TS 99°€7 8P IL SSTIP 60°1 )
- 1Z8S 1285 £T0£6 oF' Ik 10°€ €T°S §9'ZS 070 %S 1% @D
- <861 S861 ST'LIE 0T'LPT 01 8L°1 S6°LT L0°0 +(m)gs
097 SEPSP  T6LEL 01°S668 67°€85F LT'0Z 8569 0€°bOE €0°T 0ST  1Apaur -uomymsojeg -1,
87 78L6F  0199L £6°6659 1+°8SLY 1817 LPIL LS89 60°T STI Ao -uomynsojey '],
AN OFLES TH06L 17589 8€'606F 1§77 S0'TL 00'SLSE I 001  IKwpow -noInysojeH-‘L
o'y 9EE0L 8€968 0S°690L 85°L0SS SS'HT LLPL vHTPE 18| 90 ApRW -GeIyMEIY AL,
- ¢ & ) -
LYY I¥80L PT106 SI'61I8 8L'L6SS €1'ST STSL 08°0SF i SO0 TAYPW -UCINSPIN L
LY €TITIL 88€16 €L°8TI8 8T9LYS 87'9T 66'SL 0S'ZLY yI'L PO IAuiRw -uonyINSPN-OL
Lt 008L9 SOELS PSS 99°72HS 6L'€T PIEL 8T91P L 06 1AB1eIpAXQ L
Sy I8 P69LS £9°808L 18°9b¥S 90T 00°pL 0017 £I'T SL HARmIpAxQ [,
ias 8€L99 8€198 0F €P8L 0Z°0S€S 9977 9L°TL STOT¥ 80°T 09 ARmIpAxQ £,
2F
1St LLTFL LLTS6 0" FOLL I8'L16S 65°LT 68°08 9¢'LLY 91’1 91} PP L
70°€ 17¥8€ T9€LS 01°S668 LL'T9SE 18°17 6L°SS 8LTEE SO'T Hoowp Apam-'y,
yued 3
(Y 3y) (. By 3y) (8) (3),.q09 402 u_.“_.:m.n_ G4 3)
onel g AN UND PIRIA MBS PRIA UreIn)  JYSIOM IS, JYSIoM UIBIS) SUIBIS JO "ON qo)) saso(q SJUIUIIIL],

JZIBW JO SHIWIOU0II PUB ‘PPIA ‘YIMOIT U0 SIPINIQIAY JUIIP JO 1993JH ‘T dqEL



ha'), and NMR (Rs.74177 ha'') were significantly higher
under weed free ( T, ). Among different herbicidal treatments
highest GMR (Rs. 91388 ha'), and NMR (Rs. 72123 ha'')
were recorded by the application of Metsulfuron- methyl
20% WG 4 ga.i.ha™' 15 DAS (T,) followed by the application
of metsulfuron- methyl 20% WG 5ga.i.ha'15DAS (T.) and
application of Metsulfuron- methyl 20% WG @ 6 g a.i. ha'
15 DAS (T,). Amongst herbicidal treatments highest benefit
cost ratio (B:C) was obtained by the application of
Metsulfuron- methyl 209% WG @ 4 ga.iha'15DAS(4.74),
followed by the application of Metsulfuron- methyl 20%
WG @ 5 g a.i ha'l5 DAS (4.67) and application of
Metsulfuron- methyl 20% WG @ 6 ga.i.ha' 15 DAS (4.64)
over rest of treatments. Treatment weedy check (T ) recorded
the lowest B:C ratio (3.02). Effective weed control with better
grain yield resulted in higher gross monetary returns. net
monetary returns and benefit : cost ratio, in treatments T,
(weed free) and T, (Metsulfuron- methyl 20% WG @ 5 g a.i.
ha ! 15 DAS) .

Jat et al. (2003) found that tank mix application
of metsulfuron methyl + Isoproturon (4 g + 750 g a.i. ha')
recorded maximum net return of (Rs 31,713 ha') and
benefit:cost ratio ( 2:79) followed by 2-4-D + isoproturon
(400 g+ 750 g a.i. ha') (Rs 30,941) and (2.72) respectively in
wheat. Kamble et al. (2005) reported that treatment weed
free check recorded higher net returns (Rs.73470 ha') and
B:C ratio (4.53) over other treatments and it was on par with
the chemical treatment Atrazine (50%) 1.25 kg or lit +
Pendimethalin (50%) 2.5 lit ha' in maize. Adpawar er al.
(2011) reported that highest net monetary return (Rs 12,777
ha'), gross monetary return (Rs 20,782 ha') and B: C ratio
(2.60) were observed in treatment with weed free plot in
soybean. Yadav et al. (2012) reported that highest net return
(Rs.41081 ha') and BCR (2.17) was recorded with the
application of Oxadiargyl 50 g ha' at 20 DAS which were
higher over rest of the treatments in cumim.
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