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New generation herbicide combinationson weed
Indices, yield and economicsof trangplantedricein
Telanganadate

B P. SPANDANA BHATT, M. YAKADRI, M. MADHAVI, S. SRIDEVI AND P.
LEELA RANI

SUMMARY : An experiment was conducted during Kharif, 2013 and 2014 at Hyderabad with 14
treatments consisting of pre emergence application of pretilachlor 625 g, pyrazosulfuron 20 g and
bensulfuron methyl 60g+pretilachlor 600 g at 3 DAT, penoxulam 22.5 g and cyhal ofop-p-butyl 100 as
early post emergence at 15 DAT, bispyribacsodium 25 g and pretilachlor 750 g their combinationswith
ethoxy sulfuron 18.75g, metsulfuron methyl+ chlorimuron ethyl 4g, azimsulfuron 35g, pyrazosulfuron
20 g ha' at 3DAT followed by hand weeding at 25 DAT, hand weeding twice at 25 and 45 DAT and
weedy check in RBD replicated thrice. During both years of investigation the higher weed control
efficiency and herbi cide efficiency index was noticed with hand weeding twice at 25 and 45 DAT (81.12,
2.76), pyrazosulfuron ethyl 20 g ha' as PE at 3DAT followed by manual weeding at 25 DAT (79.83, 2.57)
and pretilachlor 750 g ha! as PE at 3 DAT followed metsulfuron methyl+chlorimuron ethyl 4 g ha' as
PoE at 25 DAT (76.51, 2.23) respectively dueto its selectivity and high bio efficacy. Significantly higher
grainyield (6685 kg ha?) and grossreturns (Rs 62273 ha?) was noticed with hand weeding twice at 25
and 45 DAT and was comparable with pyrazosulfuron ethyl 20 g ha asPE at 3 DAT followed by manual
weeding at 25 DAT (6630), pretilachlor 750 ghat asPE at 3 DAT followed metsul furonmethyl +chlorimuron
ethyl 4 g ha' asPoE at 25 DAT (6423) and bispyribac sodium 20 g ha'+metsulfuron methyl+chlorimuron
ethyl 4 ghat asPoE at 25 DAT (Rs 6176 hat). However, pyrazosulfuron ethyl 20 g ha' aspre emergence
at 3 DAT followed by manual weeding at 25 DAT noticed higher net returns (Rs 63541 ha) and B:C
ratio (2.67).

How tocitethisarticle: Bhatt, P. Spandana, Yakadri, M., Madhavi, M., Sridevi, S. and Rani, P. Leela (2017).
New generation herbicide combinations on weed indices, yield and economics of transplanted ricein Telangana
state. Agric. Update, 12 (TECHSEAR-8) : 2079-2084.

and second in production after China. Itisaso
astaplefood for more than 65% of the Indian
population, accounts for more than 42% of
food production. In India, riceisgrownin an
area of 44.1 million ha, with a production of

BACKGROUND AND OBJECTIVES

Rice is one of the most important food
grains produced and consumed all over the
world. Globally, Indiastandsfirstinricearea
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106.64 million tonneswith aproductivity of 2416 kg ha*
(Ministry of Agriculture, 2014-15). Contributes 21.5%
of global rice production. In Telangana state, areaunder
rice crop is 2.00 million ha, with a production of 6.62
million tonnes and productivity of 3297 kg ha!. Rice
provides about 700 calories day*person’ for about 3000
million people, most of wholivein developing countries.

Rice crop suffers from various biotic and abiotic
production constraints. Weed competition is one of the
mgj or yiddlimiting factorsamong biotic congtraintsinrice.
The reduction in paddy yield due to weed competition
ranges from 9-51 per cent (Mani et al., 1986). The
transplantedrice playsavita roleintermsof rice production
of the country. But, the transplanted rice isinfested with
wide range of weed species. With the advent of capital
intensive technology like dwarf high yielding varieties
tailoredto respondto externd inputslikefertilizers, irrigation
and new intensive cropping systems also aggregated the
problem of weeds (Yaduraj and Mishra2002). The direct
and most important effect of weeds is the reduction in
crop yieldsresulting from competition for water nutrients
and sunlight, but also quality of grainsisimpaired besides
causing some nuisance at the time of harvest (Rao et al.,
2007). Greater yield losses can occur at timeswhen weed
competition coincideswith thecritica period of growth of
rice. Yadav et al. (2008) reported 30 to 60 days after
transplanting ascritical period of crop weed competition.
Reductioningrainyield dueto unchecked weed infestation
in transplanted rice varies between 29 and 83 per cent.

Herbicide technol ogy offers an alternative method
of selective and economical control of weedsright from
the beginning, giving crop an advantage of good start
and competitive superiority. Herbicidesnot only savetime
and money but also allow coverage of moreareain short
period of time (Nyarko and Datta, 1991). The
development of herbicides for weed control was a
fascinating success story during the last decade,
generally, most herbicides are effective for selective
weed control and a single herbicide cannot control all
weeds of the community (Corbelt et al., 2004).
Combination products consisting of two or more
herbicides have greater activity on diverse weed flora
due to differential mode of action and have become
popular in recent years.

RESOURCES AND METHODS
Theinvestigation wascarried out during Kharif 2013
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and 2014 at college farm, Professor Jayashankar State
Agricultural university, Rajendranagar, Hyderabad,
Situated at an altitude of 542.3 m above MSL at 17°19’
N latitude and 78°23’ E longitude. It is in the Southern
Telangana agro-climatic zone of Telangana state.
According to Troll’s climatic classification, it falls under
semi-arid tropics (SAT). Mean weekly maximum
temperatures ranged from 25.3°C to 31.5°C and 27.5°C
to 34.0 °C, while mean weekly minimum temperatures
varied from 11.4 °C to 25.0 °C and 16.1 °C to 24.5°C
during 2013-14 and 2014-15, respectively.

Themean morning relative humidity RH (1) during
the crop growing period varied from 84 to 92% and 76 to
93%, while mean weekly afternoon rel ative humidity RH
(1) 37 t0 91% and 24 to 81% during 2013-14 and 2014-
15, respectively. The weekly mean sunshine hours
fluctuated between 0.3 hoursto 8.1 hoursand 1.0t0 8.3.
The average wind speed varied from 1.1 to 13.2 km h'!
in2013-14 and 1.8 to 14.5 km h' in 2014-15. With respect
to pan evaporation, mean pan evaporation ranged from
1.5t0 5.1 mmday*and 1.4 to 5.6 mm day'in 2013-14
and 2014-15, respectively. During the cropping period
rainfall of 601.1 mm was received in 36 rainy days and
362.3mmreceivedin 35rainy daysin 2013-14 and 2014-
15, respectively. MTU-1010 (Cotton Dora Sannalu) is
short duration rice variety maturesin 120-125 days and
suitablefor irrigated medium lands, semi dwarf in nature
withmediumtillering and greenfoliage. It haslong dender
grainsand givesan averageyield of 8t ha' and resistance
to blast and showing tolerance to brown plant hopper
apart from tolerance to salinity and submergence for 10
days. 14 treatments consisting of pre emergence
application of pretilachlor 625 g, pyrazosulfuron 20 g and
bensulfuron methyl 60g+pretilachlor 600 g at 3 DAT,
penoxulam 22.5 g and cyhalofop-p-butyl 100 as early
post emergence at 15 DAT, bispyribacsodium 25 g and
pretilachlor 750 g their combinationswith ethoxy sulfuron
18.75g, metsulfuron methyl+ chlorimuron ethyl 4g,
azimsulfuron 35g, pyrazosulfuron 20 g ha' at 3DAT
followed by handweeding at 25 DAT, hand weeding twice
at 25 and 45 DAT and weedy check in RBD replicated
thrice

Weed control efficiency (WCE %) :

It denotes the efficiency of the applied herbicides
or herbicidal treatmentsfor comparison purpose. It was
worked out by using the formula suggested by Mani et
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al. (1973) and expressed in percentage.

DN¢ -DN

WCE= DNg x100

where,
DN, : Weed density in unweeded check
DN, : Weed density in treated plot

Weed control index (WCI %) :

It denotes the efficiency of the applied herbicides
or herbicidal treatmentsfor comparison purpose. It was
worked out by using the formula suggested by Mishra
and Tosh, 1979 and expressed in percentage.

DM - DM

WCI= DM

x100

where,
DM : Weed dry weight (g m?) in unweeded checks
DM, : Weed dry weight (g m?) in treated plot.

OBSERVATIONS AND ANALYSIS

Theresults obtai ned from the present study aswell
as discussions have been summarized under following
heads:

Weed control efficiency (WCE) :

WCE represents the comparative magnitude of
reduction in weed density and was highly influenced
under different weed management practices at various
crop growth stages viz., at 30 DAT, 60 DAT, 90 DAT
and at harvest of rice. The WCE was markedly higher
with weed management practices over weedy check at
al crop growth stages. Weed control efficiency washigh
between 0-30 DAT then decreased sharply between 30
- 60 DAT, there after it decreased linearly toward harvest
in both years owing to increase in weed density. High
weed control efficiency intheinitia growth stages appear
to be mainly due to higher herbicide efficacy.

During both years of investigation higher WCE at
all the stageswas noticed in T, (pyrazosulfuron ethyl @
20ga.. haasPE at 3 DAT followed by manual weeding
at 25 DAT), T, (hand weeding twice at 25 and 45 DAT)
and T, (pretilachlor @ 750 g ha' as PE at 3 DAT
followed by metsulfuron methyl + chlorimuron ethyl @ 4
g ha! as PoE at 25 DAT) due to higher suppression of
weeds with sequential application of herbicide / PoE
herbicides or manual weeding and broad spectrum weed
control. The treatment T, (bispyribac sodium @ 20 g
a.i. ha' + metsulfuron methyl + chlorimuron ethyl @4 g

Table 1: Weed contral effidency and weed control index of rice asinfluenced by weed management practi ces

S. Treaments W eed control efficiency W eed control index

No. 30DAT 60DAT 90DAT Harves 30DAT 60DAT 90DAT Harves

T: Pretilachlor @625 ga.i ha' asPE & 3 DAT 57.70 7.10 725 5.80 3674 657 587 482

T.  Pyrazosulfuron ehyl @20 ga.i ha' 3 DAT 63.17 3125 1861 1816 4641 1024 9.79 9.66

Ts  Pretilachlor 6%+ bensulfuron methyl 0.6% @ 10 kg granulesha™  66.34 46.55 3832 3449 4904 3290 3780 3533
asPE a 3 DAT

T.  Pyrazosulfuron ehyl @20 gaiha® & 3 DAT followed by 87.13 87.84 8332 79.83 9645 8978 8091 7533
manual weeding & 25 DAT

Ts  Penoxsulan @225 ga.i ha' asearly PoE & 12 DAT 57.32 2599 1890 1699 4691 1504 660 460

Te  Cyhdofop-p-butyl @100 g ai ha™ as early PoE 12 DAT 563 356 124 153 520 524 270 260

T;  Bispyribac sodium @ 25 g ai ha' asPoE 25 DAT 24.93 2151 1417 1257 1038 1362 836 763

Ts  Azimsulfuron @35 g ai ha® asPoE a 25 DAT 48.49 4515 34.58 34.26 10.80 4253 29.86 28.88

Ty  Bispyribac odium @25 g ai ha'+ ethoxysulfuron 42.14 53.07 4169 39.37 1084 4200 3383 3299
18.75 ga.i ha' asPoE & 25 DAT

T Bispyribac odium @ 20 g ai ha* + metsulfuron methyl + 6323 7499 7815 7250 1060 8449 7623 7278
chlorimuron ehyl @4 g ai ha* asPoE & 25 DAT

Tu Pretilachlor @ 750 ga.i ha' asPE & 3 DAT followed by 84.35 4734 4559 4176 8373 4810 4017 3873
ethoxysulfuron @ 18.75 g a.i ha' asPoE & 25 DAT

T Preilachlor @750 gai ha® asPE & 3 DAT followed by 85.66 8270 7952 76.51 8723 8500 76.60 7290
metsulfuron methyl + chlorimuron ethyl @4 g a.i ha™ asPoE &
25 DAT

Tz Hand weedingtwicea 25 and 45 DAT 86.38 86.46 8391 8112 9146 8856 7975 78.03

T Weedy check 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Agric. Update, 12 (TECHSEAR-8) 2017 : 2079—2084
Hind Agricultural Research and Training Institute



P. SPANDANA BHATT, M. YAKADRI, M. MADHAVI, S. SRIDEVI AND P. LEELA RANI

ai. ha! as PoE at 25 DAT) showed less WCE at 30
DAT and then from 60 DAT it showed comparatively
higher WCE owing to PoE application of herbicide. It
was clearly evident that combination of two chemicals
gave higher weed control efficacy than sole application.
Thetreatment T, T, T, T, T, T,, T, Toand T, showed
good WCE up to 30 DAT dueto single application of PE
herbicide alone as the herbicide controlled a portion of
weed population. Poor weed control efficiency was
noticed in T, azimsulfuron because it controls only
sedges, T, bispyribac sodium controls only grasses and
T, Cyhalofop-p-butyl control only barnyard grass at all
crop growth stagesin 2013 and 2014 (Parthipan and Ravi,
2014). A positive correlation existed between WCE
versus weed density and the regressions accounted for
100 % variability in WCE.

Weed control index (WCI) :

The data pertaining to effect of different weed
control treatments on weed control index recorded at 30
DAT, 60 DAT, 90 DAT and at harvest of rice. Higher
mean weed control index was noticed in between 0 - 30
DAT then decreased sharply between 30 - 60 DAT, there
after it decreased linearly toward harvest in both years

owingtoincreaseinweed dry weight. High weed control
index intheinitial growth stages appear to be mainly due
to lower weed dry weight. WCI of weedy check was
negative in both the years.

W(CI represents the comparative magnitude of
increase in weed dry weight. The treatment T,
(pyrazosulfuron ethyl @ 20 g a.i. ha' as PE at 3 DAT
followed by manual weeding at 25 DAT), T, (hand
weeding twice at 25 and 45 DAT) and T, (pretilachlor
750 g ha' asPE at 3 DAT followed by metsulfuron methyl
+ chlorimuron ethyl @ 4 g ha' as PoE at 25 DAT) showed
the higher WCl valuesat all the stages, dueto suppression
of weeds. The treatment T (bispyribac sodium @ 20 g
a.i. ha' + metsulfuron methyl + chlorimuron ethyl @4 g
ai. ha' as PoE at 25 DAT) showed less WCI at 30
DAT, and then from 60 DAT it showed comparatively
higher WCI owing to PoE application of herbicide. The
treatment T, T, T,, T, T, T,, T, T, and T, showed
good WCI at 30 DAT compared to other stages because
of lessweed population at earlier growth stage (30 DAT)
due to PE herbicide application. At later stage the
treatments showed lower efficiency which might be due
to emergence of some new weed species at | ater stages.

Table 2: Grain yield (kg ha™), straw yiel d (kg ha™) and harvestindex of rice asinfluenced by weed management pr acti ces

Grainyield Srawyield

5. No.  Tredmerts O E R S I
T: Pretilachlor @625 ga.i ha asPE & 3 DAT 2962 2838 4229 4410
T2 Pyrazosulfuron ethyl @ 20 ga.i ha' 3 DAT 3200 3048 4392 4700
Ts Pretilachlor 6%+ bensulfuron methyl 0.6% @ 10 kg granulesha™ asPE a& 3 DAT 4247 4233 6133 5584
Ta Pyrazosulfuron ethyl @ 20 ga.i ha' & 3 DAT followed by manual weeding & 25 DAT 6392 6868 8035 8425
Ts Penoxsulan @225 ga.i ha® asearly PoE a 12 DAT 3239 3375 4571 4787
Te Cyhdofop-p-butyl @ 100 g a.i ha® as early PoE 12 DAT 2775 2892 4286 4381
T7 Bispyribac sodium @ 25 g ai ha™ asPoE 25 DAT 3033 3156 4387 4478
Ts Azimsulfuron @35 gai ha' asPoE & 25 DAT 4542 4389 6310 5998
To Bispyribac odium @25 g ai ha® + ethoxysulfuron 4321 4203 6272 5603

18.75 ga.i ha' asPoE & 25 DAT
T Bispyribac odium @ 20 g ai ha* + metsulfuron methyl + 5972 6381 7963 8311

chlorimuron ehyl @4 g ai ha* asPoE & 25 DAT
Tu Pretilachlor @ 750 ga.i ha® asPE & 3 DAT followed by 4659 4838 6721 6410

ethoxysulfuron @ 18.75 g a.i ha® asPoE a 25 DAT

T Pretilachlor @ 750 ga.i ha asPE a 3 DAT followed by metsulfuron methyl + chlorimuron 6169 6677 7972 8233

ethyl @4 ga.i ha' asPoE & 25 DAT

Tis Hand weedingtwiced 25 and 45 DAT 6440 6929 8072 8476
Tu Weedy check 2770 2779 4148 4181
SE. * 163 211 238 287
C.D. (P=0.05) 477 615 694 840
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Yield and wconomics::

Rice grain yield was significantly higher with T_,
(hand weeding twice at 25 and 45 DAT) treatment 6440
kg ha?! and 6929 kg ha'during 2013 and 2014
respectively. However comparable with the grain yield
recorded with T, (pyrazosulfuron ethyl @ 20 g a.i. ha*
asPE at 3 DAT followed by manual weeding at 25 DAT),
T,,(pretilachlor @ 750 g a.i. ha' asPE at 3 DAT followed
by metsulfuron methyl + chlorimuron ethyl @4 g a.i. ha
tasPoE at 25 DAT) and T, (bispyribac sodium @ 20 g
ai. ha' + metsulfuron methyl + chlorimuron ethyl @4 g
a.i. hat! as PoE at 25 DAT) treatments, all these
treatments were superior over rest of the treatments.
Therewasno significant differencein grain yield among
thetreatments T, , T, T,and T,. Onan average 28.96%,
33.19%, 36.24% and 36.80 % increase in grain yield of
the crop was noticed in hand weeding twice at 25 and 45
DAT treatment over T, T, T, and T, respectively. The
Lower grainyield wasregistered with T, , (weedy check)
and was statistically comparable with T, (penoxsulam
@ 22.5 g ai. ha' as early PoE at 12 DAT), T,
(pyrazosulfuron ethyl @ 20 g ai. ha' 3 DAT), T,

(bispyribac sodium @ 25 g a.i. ha' as PoE 25 DAT), T,
(pretilachlor @ 625 g ai. ha' as PE at 3 DAT) and T,
(cyhalof op-p-butyl @ 100 g a.i. ha! as PoE 12 DAT)
during both the years.

The economic indicators such as gross returns
(Rs. ha'), net returns (.ha') and B:C ratio were worked
out and these indicators were analyzed statistically and
presented.

Significantly the higher grossreturnswere achieved
in (T,,) hand weeding twice at 25 and 45 DAT (Rs.
102273 and Rs. 109720) it was at par with (T,)
pyrazosulfuron ethyl @ 20 g a.i. ha' at 3 DAT followed
by manual weeding at 25 DAT (Rs. 101541 and Rs.
108788), (T,,) pretilachlor @ 750 g ai. ha' as PE at 3
DAT followed by metsulfuron methyl + chlorimuron ethyl
@ 4 g ai. ha' as PoE at 25 DAT (Rs. 98319 and Rs.
105833) and (T ) bispyribac sodium @ 20 g a.i. ha' +
metsulfuron methyl + chlorimuron ethyl @ 4 g a.i. hat
as post emergence at 25 DAT (Rs. 95598 and Rs.
101798). In turn followed by T, (pretilachlor @ 750 g
a.i. ha' as PE at 3 DAT followed by ethoxysulfuron @
18.75ga.i. ha' as PoE at 25 DAT), T, (azimsulfuron @

Table 3: Economi cs of ri ce asinfluenced by weed management practi ces

Grossregums(Rsha')  Ne reurns(Rs.ha BCraio
S.No. Treaments 2013 (2014 ) 2013 ( 2014 5 20132014
T: Pretilachlor @625 ga.i ha' asPE & 3 DAT 47806 46353 11206 8753 131 123
T2 Pyrazosulfuron ehyl @ 20 gai ha' 3 DAT 51388 49729 14588 11929 140 132
Ts Pretilachlor 6%+ bensulfuron methyl 0.6% @ 10 kg granulesha™ asPE 68652 67642 30327 28317 179 172
at 3DAT
T, Pyrazosulfuron ethyl @20 ga.i hat & 3 DAT followed by 101541 108788 63541 69788 267 279
manual weeding a& 25 DAT
Ts Penoxsulam @225 ga.i ha' asearly PoE & 12 DAT 52202 54436 13915 15149 136 139
Ts Cyhdofop-p-butyl @100 g a.i ha* as early POE 12 DAT 45275 47064 8295 7764 122 120
T7 Bispyribac odium @25 g ai ha asPoE 25 DAT 49037 50898 11006 11867 129 130
Ts Azimsulfuron @35 g ai ha' asPoE a 25 DAT 73058 70443 34733 31118 191 179
To Bispyribac sodium @ 25 g ai ha'+ ethoxysulfuron 69902 67649 31159 27906 180 1.70
18.75 ga.i ha' asPoE & 25 DAT
T Bispyribac odium @ 20 g ai ha + metsulfuron methyl + 95598 101798 57099 62209 248 258
chlorimuron ethyl @4 g ai ha' asPoE a 25 DAT
Tu Pretilachlor @ 750 ga.i ha' asPE & 3 DAT followed by 75308 77341 37876 38909 201 201
ethoxysulfuron @ 18.75 g a.i ha' asPoE a 25 DAT
Te Pretilachlor @ 750 ga.i ha asPE & 3 DAT followed by 98319 105833 60832 67646 262 277
metsulfuron methy! + chlorimuron ethyl @4 g a.i ha' asPoE & 25 DAT
Tis Hand weedingtwice a 25 and 45 DAT 102273 109720 62273 68720 256 268
Tu weedy check 44998 45173 8998 8173 125 122
SE. + 2284 3977 2284 3977
C.D. (P=0.05) 6677 9702 6677 9702
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35gai. ha' as PoE at 25 DAT), T, (bispyribac sodium
@ 25 g ai. ha!+ ethoxysulfuron @ 18.75 g a.i. ha' as
PoE at 25 DAT) and T, (pretilachlor 6% + bensulfuron
methyl 0.6% @ 10 kg granules ha! as PE at 3 DAT).
Thelower grossreturns was achieved under T, , (weedy
check) which was on par with remaining other weed
management practices T, T,, T, T, and T,in both the
years.

However, interms of net returns significantly higher
net returns was noticed in (T,) pyrazosulfuron ethyl @
20 g ai. ha! at 3 DAT followed by manua weeding at
25 DAT (Rs. 63541 and Rs. 69788) and was at par with
(T,,) hand weeding twice at 25 and 45 DAT (Rs. 62273
and Rs. 68720), (T,,) pretilachlor @ 750 g a.i. ha' as
PE at 3 DAT followed by metsulfuron methyl +
chlorimuron ethyl @ 4 g a.i. ha' as PoE at 25 DAT (Rs.
60832 and Rs. 67646) and (T ) bispyribac sodium @ 20
ga.i. hat+ metsulfuron methyl + chlorimuron ethyl @ 4
g ai. ha' as post emergence at 25 DAT (Rs. 57099 and
Rs. 62299) and superior over rest of the treatments,
respectively during 2013 and 2014 In turn these were
followed by T,, and T, and then followed by T,and T,
The lower net returns was achieved under T,, (weedy
check) and was on par with remaining other weed
management practices T, T,, T,, T, and T during both
the years.
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