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Weed control in direct seeded rice using new herbicide combination
Under Indian Tropical Condition
ABSTRACT

Direct seeded rice (DSR) is gaining momentum in India due to acute labour shortage

during the peak period of transplanting and shortage of water. hich-demand-oflabour—during

peak—season—of —transplanting—and—short—period—availability—of —water. Weeds are the major

biological constrain in DSR management-is-a-majorfactor-contributingaconsiderable

the-cost-of production-and decidingthefinalyield and its management contribute a major share

in cost of production, as crop and weed emerge simultaneously and exerts competition right from

the beginning of the crop. a

are-the-main-biological constraintsto-itssueeess. Field experiments were conducted in-the in rabi
season—of 2013 and 2014 to study the effect of new herbicide combination, bispyribac sodium

4%-SE + metamifop +0 14 % SE against-weeds- on weed control in DSR and their residual effect
on succeeding crop, green gram. Results revealed that the post-emergence (POE) application of
herbicide combination, bispyribac sodium 4%-SE + metamifop 40 14 % SE at 70 g a4 ha™ aleas
with wetter gave-signiticantly recorded significantly lower total weed density (25.78 and 24.19
plants m? respectively, during 2013 and 2014), total weed biomass (24.89 g m? and 34.56 g m?

respectively, during 2013 2014) and higher weed control efficiency (80.07 and 81.68%
respectively, during 2013 and 2014) at40-days—after herbicidespray (DAHS): Application of
bispyribac sodium 4%-SE + metamifop 0% 14 % SE at 70 g a-. ha™ along with wetter (100 ml
ha!) herbicide-can-keep-the wveed-den ity-and-dey-weicht below-the-economicthreshold
level and-inerease-the recorded higher grain yield of 5676 and 6388 kg ha™' respectively, during
both the years. i-BSRNon-treated-controlaceounted for Weedy check recorded the lower grain
yield which-inturnreflectedthreush and recorded the higher weed index of 51.83 and 52.85%
respectively, during both the years due—to-heavycompetition—of-weedsfor nutrient, space—and
hight. Succeeding crop of green gram was—sownmmediatelyafterthe harvest of PSR was not
affected by the residue of newformulation-of-herbicide-combinatien-bispyribac sodium 4%-SE +

metamifop 40 14 % SE at all the tested different-doses. Theresults-of-thisstudy-are-impertantfor
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I. Introduction

Rice (Oryza sativa L.) is the leading cereal crop of the world and more than half of the human
race depend rice for their daily sustenance (Chauhan and Johnson, 2011). Globally, actual rice
yield losses due to pests have been estimated at to be 40%, of which weeds caused highest yield
loss has-the-hishestlosspotential of 32%. The worldwide estimated loss in rice yield from weeds
is around 10% ef-the-total- production (Oerke and Dehne, 2004). Though India has the largest rice
growing area with 44.8 million hectares it stands second after China with respect to production,
106.0 mt in 2013-14. Currently, India produced rice that—is—sufficient not only to meet the
domestic demand but also export to other countries. wastarcestexporter-durine 2042, However,
to meet the rapidly increasing he—rapidly—inereasing population, projected to be 1.6 billion by
2050 calls for stepping up the current production of 106 mt of milled rice to 140 mt at-enhanced
productivity-o£35-tha ' (put reference). Transplanting is the traditional system of rice cultivation

and it is in vogue in many rice growing areas. Such a rice production system, hewever; requires a

large amount of water during puddling and transplanting (Chauhan 2012a, Chauhan et al.,

2012b). In order to eheek-the-decliningwatertable;- reduce the use of water, a new technique of

crop establishment, direct seeding is now fast replacing traditional transplanting rice-area method

with in areas with good drainage and irrigation facilities (Balasubramanian and Hill, 2000).

Direct seeded rice cultivation is subjected to greater weed competition than transplanted
rice because both weeds and crop seeds emerge at the same time and compete with each other for
its existence. germinationresuttingintess—erainyield. Crop competitiveness is the ability of the
crop to produce desirable yields in the presence of weeds (Zhao, 2006). In tropics, average rice

yield losses from weeds is 35% (Oerke and Dehne, 2004). Sunil et al. (2010) as stated that

season-long weed competition in DSR may cause yield reduction up to 80%. InDBSR—wveeds




op. DSR is successful only

when pessible—previded there is good crop establishment as well as adequate weed control

methods is available to keep the crop free from weeds (Rao and Nagamani, 2007). Efficient,
cost-effective and timely weed management options remain pivotal to making DSR profitable
and commercially acceptable. Such a strategy should help to improve the yield and reduce the
production costs as well as minimize the negative effects of weeds on the quality of the produce.
Timely and effective weed control has a positive correlation with good crop stand and high grain
yield in DSR efDBSR. Manual weeding though effective altheugh—is effeetive—and the—mest
common—practice—of —weed—controlin—directseededricer—these—have have several limitations
particularly during peak period which makes it further problematic. In hand weeding, it is
difficult to differentiate and remove the grassy weeds especially Echinochloa crusgalli and
Echinochloa colonum due to the phenotypical similarities between weeds and rice seedlings in
the early stages. Herbicides are considered to be an alternative supplement to hand weeding. The
use of herbicides offers selective control of weeds right from the beginning, giving the crop an
advantage of good start and competitive superiority over weeds. Hence, chemical weed control

in direct seeded rice has gained importance. beeause-ofthe-intensityof weed problem,coupled

In India, the high cost and scarcity of labour and-costeffective as—well-as-timebyecontrol-ofweeds

have increased the use of herbicides for weed control in almost all crops (Rao et al., 2014). In

order to control weeds, farmers use both pre and post emergence herbicides (Mahajan and
Timsina, 2011). Both pre and post emergence herbicides, if properly used, are quite effective in
suppressing weeds in DSR (Chauhan, 2012). To the best of our understanding, a very few studies
in this line have been conducted in DSR grown in Western Zone of Tamil Nadu, India.
Moreover, the rice herbicides presently used in Tamil Nadu are mainly pre-emergence therefore;
weeds coming at later stages of crop growth are not controlled as effectively as the weeds at
emergence stage. This situation warranted for initiating research efforts to evaluate and identify
suitable post-emergence herbicides. But—semetimes Continuous use of a single herbicide

(pretilachlor) and indiscriminate use of herbicides may lead the buildup of herbicide resistance in



five-years:- Without any doubt, the development and availability of effective POE herbicides have

encouraged farmers to try this new method of crop establishment (DSR) in Tamil Nadu.
Currently available rice herbicide have a narrow spectrum of activity and their efficacy is further
limited when they are used alone (Singh, 2008; Chauhan, 2012). This rarely provides season
long weed control (Khaliq et al., 2011a, b). Control of complex weed flora with a single POE
application is really a diffcult task for the DSR farmers (Mahajan et al., 2013). Therefore, the
combined application of different herbicides with different mode of action is required for broad

spectrum weed control in DSR and for delaying the development of herbicide resistance.

Henee; There is a need to focus attention on new herbicide combination to enhance the

weed control efficiency, broadening the spectrum of weed control and reduce the cost of

(chemistry)—are—needed- With changing scenario of weed management, farmers need new
herbicides or new herbicide combination-having with high efficacy, low phytotoxicity, there-was

no residual effect en—sueeceeding—erops and cost effective. Thus,—itis—essential to—identify

combination-of newlyavatable POE herbieides. Hence the present work is intended to look out

the broad spectrum weed control through new POE herbicide combination bispyribac sodium +

metamifop 14 % SE for weed control in DSR in #+abi-seasen-DSR-of Tamil Nadu.

2. Materials and Methods

2.1. Experimental Site and Initial Soil Characteristics

A field study was conducted for two years (rabi seasons-6£2013 and 2014) at the research farm
of Wetland Farm; (FreldNo:+N,); Tamil Nadu Agricultural University, Coimbatore, India. The



experimental farm was located in-WesternZone-of Famil- Nadu-is at 11°29” N latitude and 77°
08” E longitude with an altitude of 256 m above MSL. The climate s was semi arid, with an
average 674.2 mm rainfall distributed over 47 rainy days fmean-efpast-50-years). The maximum
rainfall received during the cropping period was 70 mm. The maximum and minimum
temperature received during the cropping period ranged from 35.7 to 27.0°C and 26.0 to 19.8°C,
respectively during 2013 and 2014. Relative humidity ranged from 61 to 95 per cent and 29 to 75
per cent during forenoon and afternoon, respectively. The solar radiation received during the
cropping period ranged from 224 to 462.6 cal cm * day ' and the sunshine hours ranged from 1.4
t0 9.0 h day™. The evaporation prevailing during the cropping period ranged from 2.4 to 9.2 mm.
The soil was clay loam in texture with a pH of 7.4 and an organic matter content of 0.5 % with
low in available nitrogen (238 kg ha™), medium in available phosphorus (16.8 kg ha™") and high
in available potassium (518 kg ha™). with-0-5% ersanic matterwith-apHof7.4-2.2.

Experimental design and treatments

Thetreatments—in—each—year—were—arranged—n—a The experiment was conducted in

randomized complete block design with three replication with 12 treatments (Table.1). Fwelve

eontrolin—PSR- Herbicides included in the study were bispyribac-sodium, metamifop, almix,

clincher and a combination of bispyribac sodium and metamifop . These herbicides were applied

applied alone and with wetter as in Table 1. and-a—wetter(isoxadifen;asatener):

2.3. Experimental details, selection of cultivar and sowing

In each year, rice (cv. ADT 43, a cultivar with the duration of 120 days) was seeded in
the first week of September and the-harvested in last week of December. Manually operated rice
drum seeder developed by Tamil Nadu Agricultural University, Coimbatore was used for sowing
the seeds. The seeder has two wheels at both the ends. It drops the seeds at 30 cm apart in
continuous row. At a time, eight rows of rice seeds were sown. A seed rate of 40 kg ha™ was
adopted. Before sowing the field was drained te-keepitunder to saturated condition, to facilitate
easy sowing and uniform establishment of seedlings. A thin film of water was maintained at the
time of sowing. For the next 8-15 days, irrigation and drainage of water were alternated to
facilitate aeration, adequate moisture for germination of seed and establishments of seedlings.
Thereafter, the plots were irrigated to 2 cm depth uniformly in all the treatments after the
appearance of hair line cracks, up to panicle initiation stage. After panicle initiation, the plots
were irrigated to 5 cm depth on disappearance of ponded water. Irrigation was stopped 15 days

prior to harvest.



2.4. Treatment details

All tested herbicides were applied as POE
on 10 to 15 DAS. New ' el bt T e

: : : . Hand operated knapsack sprayer fitted
with a flat fan type nozzle (WFN 40) was used for spraying the herbicides adopting a
spray volume of 500 ltres L ha” in-DSR. The herbicides were sprayed by keeping a
thin film of water in the field. The field was neither drained nor irrigated for 2 days
after application of herbicides. The non-treated control plot was kept undisturbed for
the entire cropping period. In the hand treated plot, two hand weedings were given on

25 and 45 DAS.
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Table 1. Herbicide treatments used in the study

Tr. . .. 1| DosemL g'ha” of Time of
No Treatment details Dose g -ai ha Formulation Application
T; | Bispyribac sodium 4%-SE + metamifop 14 % SE| 42 ga++ 100 |300 mL +100 mL wetter| 10-15 DAS
+ Wetter mL wetter
T, | Bispyribac sodium 4%-SE + Metamifop 14 % 56 ga++ 100 (400 mL+100 mL wetter [ 10-15 DAS
SE + Wetter mL wetter
T3 | Bispyribac sodium 4%-SE + Metamifop 14 % 70 ea++ 100 [5S00 mL +100 mL wetter| 10-15 DAS
SE + Wetter ml wetter
T4 | Almix (Chlorimuron + Metsufuron 20% WP) 4 oais 20g 10-15 DAS
Ts5 | Clincher (Cyhalofop Buthyl 10% EC) 80 ga-- 800 mL 10-15 DAS
Te | Bispyribac sodium 10% SC + Wetter 20 ea+ + 100 200 mL + 100 mL 10-15 DAS
mL wetter wetter
T7 | Metamifop 10% SE + Wetter 50 ga+i + 100 |500 mL +100 mL wetter| 10-15 DAS
mL wetter
Tg | Bispyribac sodium 4%-SE + Metamifop 14 % SE 70 sat 500 mL 10-15 DAS
Tg | Bispyribac sodium 10% SC 20 gat 200 mL 10-15 DAS
1
10 | Metamifop 10% SE 50 gad: 500 mL 10-15 DAS
I
11 | Hand weeding twice on 25 and 45 DAS --- --- ---
1
12 | Non-treated control --- - -

Abbreviation: DAS - Days after sowing.

2.5. Observation on weeds

2.5.1. Weed flora of the experimental field

To account fer-the general weed flora of the experimental field, species wise

observations were carried out at weeds—observed—in—thetreatment-plots—wererecorded
during—the—period—of maximum—appearance—of 20 and 40 days after herbicide spray
(DAHS). Fhe-weed-Horaof-the-experimental-stte-was-recordedspectes-wise:

2.5.2. Weed density

The weed count was recorded species wise using 0.5 m x 0.5 m quadrant from four

randomly fixed places in each plot and the weeds falling within the frames of the quadrant were

. -2 .
counted and the mean values were expressed in number m . The density of grasses, sedges and

broad leaved weeds and also the total weeds were recorded at 20 and 40 days after herbicide

application (DAHS) and expressed in number m_2.

2.5.3. Weed dry weight




The weeds falling within the frames of the quadrant were collected, categorized into

grasses, sedges and broadleaved weeds, first shade dried and later dried in hot-air oven at 80°C

for 72 hrs. The dry weight of grasses, sedges and broadleaved weeds were recorded separately at

20 and 40 DAHS and expressed in g m_z.
2.5.4. Weed control efficiency

Weed control efficiency (WCE) was calculated as per the procedure given suggested by
Mani et al. (1973).

WD - WD
WCE %9=——<— 100
WD,

Where,
WCE - weed control efficiency (%)
WD, - weed biomass (g m_z) in control plot

. 20,
WD; - weed biomass (g m ) in treated plot

2.5.5. Weed index

Weed index (WI) was calculated as per the method suggested by Gill and Vijaya Kumar
(1969).

X-Y
WI= - 100

X

Where, X = yield (kg ha_l) from minimum weed competition plot

Y =yield (kg ha_l) from the treatment plot for which W1 is to be worked out.

2.6. Observation on

crop 2.6.1. Grain yield

Grains from each net plot were cleaned, sun dried, weighed and adjusted to 14% moisture

.. . -1
content and the grain yield was expressed in kg ha .

2.7. Residual crop cultivation

To study the residual effect of herbicides appliedte—directseeded—+ice, the succeeding

crop of green gram (cv. Co 6) was raised without disturbing the layout of the previous
experiment. After the harvest of rice crop, the-fellew—up-erep green gram was dibbled in rice

stubbles. A seed rate of 20 kg ha_1 was adopted for the green gram crop with a spacing of 30 cm



x 10 cm.

2.8. Statistical analysis

The data collected fer—direct—seeded—rice was statistically analyzed following the

procedure given by Gomez and Gomez (2010) for randomized block design. The data pertaining

to weeds and germination were transformed to square root scale of j (X + 2 ) and analyzed as
suggested by Snedecor and Cochran (1967). Whenever significant difference existed, critical

difference was constructed at five per cent probability level. Sueh-of-those-treatments—where-The
it . | I as NS

3. Results and discussion

3.1. General weed flora of the experimental field

A critical analysis of relative proportion of grasses, sedges and broad leaved weeds—te

total-weed-populationinnon-treated—eontrol revealed that during the crop growth period, the

population of sedges was higher than that of grasses and broad leaved weeds. Among the
grasses, Echinochloa crus-galli (L.) Beauv., Echinochloa colona (L.) Link., Dinebra retroflexa
(Vahl.) Panzer. and Panicum repens (L.) were the dominant species and major sedges were
Cyperus difformis (L.), Cyperus irria (L.) and Fimbristylis miliacea (L.) Vahl. Among the broad

leaved weeds Marsilea quadrifoliata (Linn.), Ammania baccifera (L.) and Eclipta alba (L.)

Hassk. were the dominant species. However, a species-wise result was given for the first five
weeds only, as they were the predominant weeds in the experimental trial

3.2. Effect on weeds
3.2.1. Weed density and weed biomass
3.2.1.1. Echinochloa crus-galli

Weedy check plot recorded the higher population of E. crus-galli at 20 and 40 DAHS
during both the years (20.36 and 29.45 plants m'l). I —erus-galli-denstty—in—the non-treated

- During
rabi, 2013 the lower density of E. crus-galli was observed in by PQE—aﬁphe&Heﬂ—ef—h%bie}de

1 -
with wetter at+00-mt-ha (2.30 and 6.54 plants m 2) and was statistically similar to

of bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a+- hal_1 without wetter (2.86 and

7.86 plants m_z) and bispyribac sodium 4%-SE + metamifop 14 % SE at 56 g a+ ha_1 with



wetter -|—wetter—at—k99—ml—ha—} (3.86 and 7.55 plants m_z). Inthis—stuedy; POE application of

herbicides, alene like almix at 4 g a+ ha_1 (5.63 and 11.19 plants m_z) and clincher at 80 g a--

ha | (7.21 and 12.77 plants m_z) were recorded-poorcontrel-weed found to be less effective in

controlling ef E. crus-galli than—that-ef-herbicide—combination—of bispyribac—sodivm4%SE

%Mp%%%&%%%ﬂ%&e%@%ﬂ%a%m%%m During
rabi 2014, at20-and-40-DAHS, POE application bispyribac sodium 4%-SE + metamifop 14 %

SE at 70 g a. ha | with wetter at—+00—miha (7.52 and 10.24 plants m_z) registered
significantly lesser—weed— lower density of E. crusgalli which was comparable to bispyribac
sodium 4%-SE-+ metamifop 14 % SE at 70 g a-. hal_1 without wetter (7.82 and 13.26 plants m_z)

and bispyribac sodium +4%-SE + metamifop 14 % SE at 56 g a-. ha_1 with wetter at100-ml-ha

1 -
(10.76 and 16.78 plants m 2). Ourresults-contirmed-that the POE-apphlication-ef new herbicide
combination. It has also been observed that application of bispyribac sodium 4%—SE +

- 1
metamifop 14 % SE at 70 g a-+. ha ! with wetter at100-ml-ha -obtained-higher-weed-control

at did not allow later flush of E. crus-

2¢. Thus

facilitate the BSR—# rice crop to attain vigorous growth at the initial stage than-that and in turn
provided smothering effect at later stage of the crop. Mahajan-and-Chavhan20H3)in-an-earker

D—aegyptimm— (Not relevant to the present work, give reference related to the results of the
present study)
3.2.1.2. Dinebra retroflexa

The non-treated control plot recorded higher density of Fhe-density-of-D. retroflexa inthe

@Gn at 20 and 40 DAHS (9.56 and 14.23 plants m_2 and 8.24 and 9.45 plants m_2 during 2013

and 2014, respectively). All the tested herbicide treatments reduced the density of D. retroflexa
as compared to the non-treated control. During both the years of study, the lower density of D.
retroflexa was observed in POE application of herbicide-combination bispyribac sodium 4%—-SE

+ metamifop 14 % SE at 70 g a-i- ha_1 + with wetter at—L@&ml—ha—L é&@@—&nek&@@—pka%&s—m_zﬁ

2
201 3-and-0-00-and-0-84-plants—+m —1—2014;—respeetivelyy and was statistically similar to the
density that-ef bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-. hal_1 without wetter
2. 2. .
0:00—and-082plants—m 203 —and-0:00-and+-22-plants—m  ——20H4—respeetively) and
bispyribac sodium 4%-SE + metamifop 14 % SE at 56 g a-. ha_1 + with wetter {:H:—lrG)G)—lqﬁﬂ—l%t—L
é&@@—aﬂﬁéé—p%&s—m%ﬁ%m%—aﬂégﬂg—%%%é%&s—m%%%%peeméﬁ (Table 2).



POE application of bispyribac sodium 10% SC at 20 g a-- ha_1 + with wetter wetter-at1+00-m!
—+ 2. 2. .

showed was more effective in reducing the #sthe density of D. retroflexa as compared with-the

individual-apphieationof to clincher at 80 g a. ha_1 (%.—22—&&61—4—.64—19@%_24&—294%—%61%792

aﬂdéﬁé—p}ams—m%—fn—z@}Hespe&'we}y% It was revealed from the result that Ourfindines
proved-thatalmest all the tested doses of bispyribac sodium + metamifop 14 % SE herbicide
combination with-different-doses were more effectlve frer—ehe in controlllng D. retroﬂexa than
the other tested herblcldes —h he-combin ; i -

2
and-8-42-plants-m -2014;respeetivelyyregistered- The highest population of D. retroflexa was
recorded at 20 and 40 DAHS in the control plot (Table 2). POE application of metamifop 10%

EC at 50 g a+= ha_1 registered higher weed density of P. repens (3.22 and 5.02 plants m_2 and
2.44 and 4.21 plants m_2 during 2013 and 2014, respectively) as compared to individual

application of bispyribac sodium 10% SC at 20 g a-i- hal_1 alone. During both the years, POE
application of herbicide-combination bispyribac sodium 4%-SE + metamifop 14 % SE at 42, 56
and 70 g &+ ha_1 with wetter at—LGQ—ml—haﬁL—at—al-l—d#ferem—deses recorded lower density of P.

repens and alse was significantly superior to other herbicidal treatments. The-rice-erop-feHewed
the-herbicide-combination The bispyribac sodium 4%-SE + metamifop 14 % SE treated plot was

almost weed free and did not allow the later flush of weed seedlings to grow due to vigorous

growth of the crop—ta—general; POE-appheation-of Post emergence application of clincher at 80
| . . | .

g a--ha shewed recorded lesser density of P. repens as compared to almix at 4 g a-+ha  during

both the years at both the stages of observation.
3.2.1.4. Cyperus difformis

C. difformis was one of the dominant sedge present in the experimental field. Different
weed control treatments impesed-to-direct-seededriee significantly influenced the density of

C. difformis at all the stages. During rabi 2013, apphcatlon of POE herbicide comblnatlon bispyribac
sodium 4%-SE + metamifop 14 % SE at 70 g e ha with wetter at—LGQ—ml—ha 532ard-956-

e e-effectiveincor nethe-dens sedge-and recorded significantly lower
density of C. dlﬁ”orml at 20 and 40 DAHS (Table 3). However, POE application of blspynbac sodium

4% SE + metamifop 14 % SE at 70 g a-. ha’ w1thout wetter (5.38 and 11.01 plants m ) was
comparable with application of bispyribac sodium 4 %-SE-+ metamifop 14 % SE at 56 g a-. ha_1



with + wetter at—LGO&%l—ha (7.56 and 13.19 plants m" ) at both the stages of observation. ebtained-
}eeser—denswyLof—&dﬁmqqm—at—ZO—a{MO—DAHS Individual application of bispyribac sodlum 10%
SC at 20 g a. ha (12.50 and 19.54 plants m" ) and metamifop 10% EC at 50 g a—l—ha (18.16 and

24.98 plants m ) were ineffective against sedge weed control when compared to herbicide

combination. However, the combined application of bispyribac sodium 4%-SE + metamifop 14 %
SE with wetter at all doses with-al-different-doses were effectively controlled the sedges present in
the experimental plots. The results also indicated the suggested-a poor control of C. difformis by

individual application of almix at 4 g a-i- ha™! and clincher at 80 gad-ha  as compared to other

herbicidal combination. P—QEof—ahm*at—ét—g—a—l—ha {—H—é%—aﬂd—Z—Z—SQ—pLams—m )—fegfstefed—lower—

denstty ef—&ekﬁ%mﬂﬂ#hen—eompﬁed—to—&t—%&g—a—l—ha {—1—456—&1%1—29—1—9—191—&3%5—1% Fat20-and-40-
BAHS. Higher den51ty of C. difformis was invariably observed in non-treated control (39.40 and

52.46 plants m ) at 20 and 40 DAHS. POE-appheation-ol-bispyribaesodivmisetfective muinb-
agatnst-Crotundus-was-givenrby-(Mahajanand Chavhan 2043)- Dunng rabi, 2014, at 20 and 40
DAHS, bispyribac sodium 4%-SE—+ metamifop 14 % SE at 70 g a-. ha w1th wetter at—LGO&aql—ha

recorded the lowest population of C. difformis (2.56 and 4.16 plants m" ) among all the treatments

used-at both the stages of observation. qih%—foﬂowed—by—ﬂ%&e&ﬂ%en%ﬂwphe&&oﬂef—

revealed that early POE application of blspyrlbac sodlum 10% SC at 40 g—a+ ha | was more

effective against C. rotundus as compared to pretilachlor S at 0.45 ke—a-i- ha followed by one
hand weeding on 40 days after sowing (DAS).

3.2.1.5. Marsilea quadrifoliata

The density of M. quadrifoliata in the non-treated control plot was 17.52 and 32.45 plants

m_2 during 2013 and 13.67 and 18.23 in 2014, respectively. All herbicide treatments reduced the
density of M. quadrifoliata significantly as compared to the non-treated control (Table 3). The

lower density of M. quadrifoliata was observed in POE application of herbicide combination
bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-t. ha_1 with wetter at:—L(}&ml—l%fL (1.15
and 2.98 plants m_2 during 2013 and 2.37 and 5.24 in 2014, respectively). Individual application
of almix recorded lower density of M. quadrifoliata and was closely followed by bispyribac

sodium 10% SC at 20 g &+ ha-1 + with wetter at—]rGGA%HqJL and metamifop 10% EC at 50 g a-
ha' + wetter during both the years att00—miha  dusing both—the—years. The combined
application of bispyribac sodium 4%-SE + metamifop 14 % SE at 42, 56 and 70 g ai- ha_1 +
with wetter wgﬂ—ha—} atall-different-doses as POE-application—were registered better control of
weeds when-herbicides—was-apphied-as—individual-dike compared to almix, clincher, bispyribac

sodium and metamifop.
From the study it was revealed that all the different tested doses of bispyribac sodium +
metamifop new-herbicide-combination-were more effective for-the-contrel-of against grasses and



sedges when compared to broad leaved weeds. Fhis-infermation-is—very-helptul-for DSRtfarmers
i Tamil Nad i | '

3.2.2. Total weed density

Significant variation in total weed density was observed among the herbicidal weed control

treatments. During both the years, lesser total weed density was observed with POE application of

bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a. ha_1 with wetter a{—L(é)@—ml—h;;t—L and
bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-- ha-1 without wetter and it was closely
followed by application of bispyribac sodium 4%-SE + metamifop 14 % SE at 56 g a-- ha_1 with

wetter at—-00—mi—ha " (16.80, 17.09, 22.50 and 13.90, 15.43, 18.44 during 2013 and 2014,
respectively). At 40 DAHS also similar results were recorded (Table 3). Bispyribac sodium is
pyrimidinyl carboxate group which inhibits the biosynthesis of amino acids. Metamifop is
aryloxyphenoxy propionate group which inhibits the activity of acetyl coenzyme-A carboxylase
(ACCase) leading to growth retardation of weeds. However, the combined application of both
herbicides induces chlorosis selectively in weeds and insufficient chlorophyll production makes
it difficult to thrive forthrive-ef-weeds. The combined application of these herbicides was better
than their individual application in reducing the weed density, weed biomass and enhancing the

productivity of rice yield. Total weed density was higher in individual application as POE

application of clincher at 80 g &+ ha_1 when compared to almix at 4 g a+. ha_1 and it was

comparable stmilarin-the during both the years of study. Chnecheris-asystemie POE-herbicide
andtis—arylexyphenoxypropionate—group. Inthepresentstady; POE applications of clincher

(alone) effectively control grassy weeds than compared to sedges and broad leaved weeds in the
present studyin—direct-seeded-+ice. Total weed density in weedy check the-non-treated-control

were 105.20 and 156.13 plants m_2 during 2013; 85.93 and 1132.78 plants m_2 during 2014,

respectively at 20 and 40 DAHS. All the herbicide treatments recorded significantly lower total
weed density sienifieantly as compared to non-treated control. Earlier; Mahajan and Chauhan
(2013) revealed that sequential applications of pre and post-emergence herbicides provided

better weed control than the sole application of pre or post-emergence herbicides in DSR.

3.2.3. Total weed biomass

With regard to the total weed biomass, significant variation was observed among the herbicidal

weed management practices in DSR. During both the years, lower total weed biomass was

observed in POE application of bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-- hal_1

with wetter at100-miha * (8.92 and 24.89 g m > and 11.38 and 34.56 ¢ m ~ during 2013 and



2014, respectively), bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-+ ha_1 without

wetter (9.54 and 31.42 g m_2 and 13.45 and 37.58 g m_z, respectively during 2013 and 2014).
These treatments were closely followed by application of bispyribac sodium 4%-SE +

metamifop 14 % SE at 56 g a-i- ha | with wetter at+00-mbha  (16.77 and 36.76 g m > and 18.56
and 52.62 g m during 2013 and 2014, respectively), bispyribac sodium 10% SC at 20 g a-. ha’
Lwith wetter at100-miha " (21.56 and 40.97 ¢ m > and 24.63 and 64.82 g m > during 2013 and

2014, respectively) and individual application of almix at 4 sa-i-/ha” (24.41 and 4491 g m_2 and

28.44 and 65.89 g m-2 during 2014, respectively) as-POE-herbieides at 20 and 40 DAHS (Table
4). Inthepresentstudy; Herbicides differed in respect of their efficacy and bispyribac sodium

emerged as promising one in averting both density and dry matter accumulation by weeds. The
performance of this herbicide could be attributed to reasonable suppression of weeds and
selectivity to rice crop as well. It is a member of pyrimidinyloxy benzoic chemical family,
inhibits acetolactate synthase enzyme in susceptible plants and thus retarding the synthesis of
branch chain amino acids (Darren and Stephen, 2006). The effectiveness of bispyribac sodium as
a post-emergence herbicide for weed control in DSR is was also reported elsewhere (Mahajan et

al., 2009; Khaliq et al., 2011b). At 20 and 40 DAHS, POE application of bispyribac sodium
10% SC at 20 g a-i- ha_1 with wetter aHQ&@an—L obtained recorded lower weed biomass as

compared with application of almix at 80 g a- ha_1 (2441 and 4491 g m-2 and 28.44 and 65.89
g m_2 respectively, during 2013 and 2014, respectively) and clincher at 80 g a+- ha_1 (26.79 and
4981 g m_2 and 30.44 and 63.24 g m_2 respectively, during 2013 and 2014). Total weed biomass

in the non-treated control plot were 70.97 and 116.83 g m_2 and 110.56 and 188.67 g m_2
respectively during 2013 and 2014, respectively at 20 and 40 DAHS. All the herbicide treatments

recorded lower total weed biomass significantly as compared to the non-treated control.

3.2.4. Weed control efficiency

Adoption of herbicide combination of bispyribac sodium 4%-SE + metamifop 14 % SE at
. 1
70 g & ha : with wetter at100-ml-ha treatment exhibited lowest weed infestation with higher

weed control efficiency than sole herbicide application in the present study. During both the

years, it was observed that POE application of herbicide combination bispyribac sodium 4%-SE
+ metamifop 14 % SE at 70 g a-i. ha + with wetter at+00-miha | resulted the higher weed
control efficiency of 87.43 and 80.07% in 2013 and 88.45 and 81.68%, in 2014, respectively and



it was followed by application of bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g a-- ha

! without wetter (86.55 and 73.10 % and 86.35 and 80.08%respectively, during 2013 and 2014,

respectively). Ia—thepresent—study—at At 40 DAHS, weed control efficiency with-ranged from
47.89 to 66.06% in the case individual herbicide application whereas the range was from 60.22
to 80.07% in the case of new herbicide combination during 2013—+espeetively and-WCE ranged
from 55.67 to 66.48% in the case of sirgle individual herbicide application and 63.14 to 81.68 %
in the case of new herbicide combination #- during 2014;+espeetively (Table 4).

3.3. Effect on crop

3.3.1. Response of grain yield
Rice grain yield folowine all herbicide treatments ranged from 4276 to 5676 kg ha™ and 4658 to

6388 kg ha, respectively during 2013 and 2014 in herbicide treated plots, while the non-treated
control plots recorded the yield of 2734 and 3012 kg ha™', respectively during - 2013 and
2014;+respeetively (Table 4). Higher grain yield was recorded in the plots treated with new
combination herbicide, bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g &+ ha™ + with
wetter at+00-mbha” (5676 and 6388 kg ha'', respectively during 2013 and 2014) and it was
statistically comparable with similarto-the-crain-yield-oebserved-in-the plots treated with the
application efherbicide-combination-of of bispyribac sodium 4%-SE + metamifop 14 % SE at 70
g a-. ha” without wetter (5488 and 6232 kg ha™, respectively during 2013 and 2014), bispyribac
sodium 10% SC at 20 g a-- ha™' + with wetter at+00-ml-ha™ (5442 and 6076 kg ha™', respectively
during 2013 and 2014) and hand weeding twice (5256 and 5908 kg ha™',respectively during 2013
and 2014). B+ : : : : :

Higher grain yield in response to efficient weed control are reported elsewhere (Mahajan et al.,

2009; Khaliq et al., 2011a, b; Akbar et al., 2011). Ourdata-showed-effectiveness-of- manual-

20055)- In both the years, grain yield recorded in the plots treated with already-existinemolecule-
of almix at 4 g a-+. ha™' (4948 and 5792 kg ha™! respectively, during 2013 and 2014) and clincher

at 80 g a+. ha (4404 and 5248 kg ha™' respectively, during 2013 and in 2014) were statistically
similar, but lower than grain yield recorded in the bispyribac sodium 4%-SE + metamifop 14 %

SE at 70 g a-+ ha! with wetter. Fheugh; The combined application of bispyribac sodium 4% SE



+ metamifop 14 % SE with wetter with-all-ditferent-doses-were-very-effeetive; provide broad

spectrum weed control and subsequently increasing the productivity of direct seeded rice in this

study.
3.3.2. Weed index

The best treatment with the maximum yield was taken as the base to work out the weed
index,that gives the magnitude of yield reduction due to weed competition in other treatments.
New herbicide combination, ef POE-application-of bispyribac sodium 4%-SE + metamifop 14 %
SE at 70 g a-i—ha " at 100-miha " registered maximum grain yield and it was taken as the weed
free plot for calculating the weed index. and-therefore tower-yieldreduction-of-onlyrecorded-the
weed-ndex—of 331%and2-44%wererecorded-in Bispyribac sodium + metamifop 14 % SE at
70 g a-i- ha without wetter during both-the-years recorded the weed index of 3.31 and 2.44 %
respectively during 2013 and 2014 (Table 4). The yield reduction in the treatment ef bispyribac
sodium 10% SC at 20 g a-. ha' with wetter at+00-mbtha™ and bispyribac sodium 10% SC at 20
g &+ ha' were found to be 4.12 and 8.97% in 2013 and 4.88 and 7.47% in 2014, respectively.

i i i rder Metamifop 10% EC at 50 g

ai. ha''-in recorded a higher weed index of 24.67 % during 2013 and bispyribac sodium 4%-SE
+ metamifop 14 % SE at 42 g a-. ha” with +wetter recorded a weed index of 27.08 during
2014. In Non-treated control plots recorded a weed index of 51.83 and 52.85%, respectively
during 2013 and 2014. The higher weed index registered in non treated plot might be due to
reduced-vegetative increased weed growth and reduced nutrient availability to the crop eeuld-be
might-be-the-reason—tor-the lowergrain—yieldin This emphasize the importance of proper weed
management for increasing dry matter production of rice with reduced weed indices, thereby

increasing the crop growth and grain yield.

33 3—Phytotexicityratingin-direct-seededrice (No table regarding the phytotoxicity ratings)




3.4.1. Effect on weeds

During both years of study, at 40 days after sowing (DAS), POE application of bispyribac
sodium 4%-SE + metamifop 14 % SE at 70 g a+- ha_1 with + wetter &t—l—@@—ml—h—&—L was found
significantly superior in reducing the registeringtower total weed density in comparison to the other
treatments. POE application of bispyribac sodium 4%—SE + metamifop 14 % SE at 70 g a-. ha_1

without wetter, bispyribac sodium 10% SC at 20 g a--/ha and metamifop 10% EC at 50 g a-- ha_1+

with wetter at—LGQ—mJ—h{L were found on par with each other (Table 5). Non-treated control

registered higher total weed density even in succeeding green gram crop taken—after-harvest-of
free.

3.4.2. Effect on crop
3.4.2.1. Germination

Germination percentage of green gram indicated that there was no significant difference
among the treatments (Table 5). It was alse clear that there was no residual toxicity due to the

POE application of herbicide combination bispyribac sodium 4%-SE + metamifop 10% SE at 70,

56 and 42 g ai- ha_1 with wetter {;tt—L99—1%4—1%{:&—L e
steeeedingerop during both the years of study.
3.4.2.2. Number of pods per plant

Number of pods per plant of green gram showed no significant difference among the
weed control treatments. The number of pods per plant in all the treatments was comparable to
the observations in that of non-treated control during both the years of study. So, there was no

residual toxicity due to new formulation of herbicide combination of POE application of

bispyribac sodium 4% SE + metamifop 10% SE at 70, 56 and 42 g a.i. ha_1 + wetter at 100 ml
ha_1 on the performance of the succeeding crop (Table 5).

3.4.2.3. Seed yield of green gram

Yield of green gram raised as succeeding crop showed no distinct variation due to
different-doses—of POE application of bispyribac sodium 4%-SE + metamifop 14 % SE at 70, 56

and 42 g a+- ha_1 + with wetter at—L@le—haﬁL #- PSR during both the years (Table 5).

Carryover effect study results showed that new formulation of POE herbicide

combination, bispyribac sodium 4%-SE + metamifop 14 % SE at 70, 56 and 42 g a+ ha_1 with +
wetter at—}OO—ml—ha_l at—al—ditferent—doses apphed—in—DSR was found to be safe on the

succeeding green gram. This might be due to detoxification of herbicides in soil and the resulting
degraded products may not and-de—net adversely affect the growth and yield of the succeeding

Crop. Hterms-ofcermthationpereentasenamberof pods—perplantand-seed—yteld—o




cram. Heneettwaseoncladed-that The POE application bispyribac sodium 4%-SE + metamifop
14 % SE at 70, 56 and 42 g a4 ha ' + with wetter at+00-mbha —atall different doses of

combination can be safely applied for weed control in DSR without any residual toxicity.
However, the impact of continuous and-inapprepriate application of bispyribac sodium 4%-SE—+
metamifop 10% SE combination in clay loam soil needs to be investigated to—assess—ts—risk
petential to—non-target—organisms. As—a—fmal—pemt; Hence it can be concluded that POE

application of bispyribac sodium 4%-SE + metamifop 14 % SE at 70 g an'hha_l + with wetter at

1
106-ml-ha can keep the total weed density and weed biomass reasonably at lower level and

enhance the product1v1ty of DSR. %us—wsy%wsﬁeeomposﬁenﬁf—&spyﬂbaesodmm%

mdiwdual—herb*e}d%appheaﬁen Herbicide comblnatlon blspynbac sod1um 4%SE + metamlfop
14 % SE at 70 gha’ w1th wetter at—L@Gﬂ—ha effectively control of Echinochloa crus-galli (L.)
Beauv., Dinebra retroflexa (Vahl.) Panzer and Panicum repens L., among the grasses;

Cyperus difformis L. and Cyperus irria L. among the sedges; Marsilea quadrifolia Linn
and Ammama bacczfem L. among broad leaved weeds with hlgher weed control efficiency.—and-
: : R. Ot-stadyHis-
demonstpateekthat Hence it can be concluded from the study that POE apphcatlon of herbicide
combination ef bispyribac sodium 4%-SE + metamifop 14 % SE with wetter effectively control
all the three major group of weed and are-needed-for maintained a weed free period during the
cr1t1ca1 stages of crop growth and resulted in h1gher graln y1e1d in DSR SoffetimesH-farmers
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Table 2. Effect of treatments on weed density (N 0.m'2) at 20 and 40 DAHS in direct seeded rice

Weed density (No.m-z)

rabi, 2013 rabi, 2014
Herbicide treatments Echinochl?a Dinebra Panicum Echinochl?a Dinebra Panicum
crus-galli retroflexa repens crus-galli Retroflexa repens
20 40 20 40 20 40 20 40 20 40 1.41 40

DAHS | DAHS | DAHS | DAHS | DAHS | DAHS DAHS | DAHS DAHS | DAHS | (0.00) | DAHS

T - Bispyribac sodium 4%-SE + metamifop 14 % SE 2.73 3.40 1.79 2.28 1.41 2.04 3.84 5.91 1.41 1.79 141 1.96
atd2 g aiha | + wetter (5.43) (9.56) (1.21) | (3.22) | (0.00) (2.16) (12.74) | (32.89) (0.00) | (1.22) (0.00) | (1.86)

Ty - Bispyribac sodium 4%-SE + metamifop 14 % SE 2.42 3.09 1.41 1.89 1.41 1.79 3.57 4.33 1.41 1.69 1.29 1.79
at56 g aiha |+ wetter (3.86) (7.55) (0.00) | (1.56) | (0.00) (1.22) (10.76) | (16.78) (0.00) | (0.84) (0.00) | (1.22)

T3 - Bispyribac sodium 4%-SE + metamifop 14 % SE 2.07 2.92 1.41 1.41 1.41 1.41 3.09 3.50 1.30 1.41 1.69 1.40
at70 g aiha | + wetter (2.30) (6.54) (0.00) | (0.00) | (0.00) (0.00) (7.52) | (10.24) (0.00) | (0.00) 0.84) | (0.00)

T4 - Almix (Chlorimuron + Metsufuron 20% WP) 2.76 3.63 2.45 2.83 1.85 2.56 4.11 5.31 2.40 2.33 1.74 2.29
atd g aiha' (5.63) | (11.19) | 4.01) | (6.02) | (1.43) (4.56) (14.88) | (26.23) 3.74) | (3.42) (1.02) | (3.24)

Ts - Clincher (Cyhalofop Buthyl 10% EC) at 80 g aicha” | 303 [ 384 | 228 | 258 | 179 | 54 | 445 | 550 | 224 278 141 | 189
(7.21) (12.77) (3.22) (4.64) (2.44) (3.86) (17.76) | (30.42) (3.02) (5.73) (0.00) | (1.56)

Te - Bispyribac sodium 10% SC at 20 g aiha’ + wetter 2.56 4.07 169 | 1.81 | 141 157 474 518 | 1.66 170 | o0 | 141
(4.56) | (14.56) | (0.85) | (1.26) | (0.00) (0.45) (20.45) | (24.85) 0.77) | (0.89) (0.88)| (0.00)

T - Metamifop 10% SE at 50 g a--ha” - + wetter 2.71 3.54 228 | 277 | 177 504 3.40 406 | 2.10 2.36 1a1 | 179
(5.32) (10.54) (3.22) (5.68) (1.12) (2.18) (9.56) (14.52) (2.41) (3.58) (0.00) | (1.21)

Tg - Bispyribac soldium 4%-SE + metamifop 14 % SE 2.20 3.14 1.41 1.68 1.41 1.69 3.10 391 1.41 1.79 1.66 1.65
at 70 g aiha 2.86) | (7.86) | 0.00) | 0.82) | (0) 0.86) | 7.82 | 1326 ©.00 ]| 122 | 074 ©.72)

To - Bispyribac sodium 10% SC at 20 g aiha - 2.88 3.68 2.09 2.41 1.79 291 4.46 5.88 1.96 2.10 211 1.88
(6.32) | (11.56) | (2.36) | (3.82) | (1.22) (2.89) (17.85) | (32.56) (1.86) | (2.42) 244 | 1.54)

T10 - Metamifop 10% SE at 50 g aﬁ'.ha'l 3.38 4.12 2.50 2.77 2.28 2.65 3.70 442 2.29 2.49 1.41 2.49
(9.42) | (14.98) | (4.24) | (5.66) | (3.22) (5.02) (11.72) | (17.56) (3.24) | (4.22) (0.00) | 4.21)

. . 4.53 3.09 3.14 2.33 2.96 1.89 5.71 4.53 3.39 1.89 2.30 1.80
Ti1 - Hand weeding twice on 25 and 45 DAS (1852) | (754 | 7.86) | 3.42) | 6.78) | (1.56) | 30.56) | (18.56) | (9.52) | «1.56) | (5.86) | (1.24)

T U d trol 4.73 5.61 3.40 ff;S 2.49 3.67 6.04 7.67 3'8224 93428 2.90 3.23
12 - Unsprayed contro 2036) | 29.45) | ©.56) | ¢ V2 a4 | a1de) | (454 | (5689 @241 04 | 64| 842

SEd 0.34 0.45 0.13 0.24 0.09 0.19 0.31 0.40 0.11 0.20 0.07 0.15

CD (P=0.05) 0.71 0.92 0.25 0.48 0.18 0.40 0.63 0.82 0.21 0.42 0.15 0.31

Figures in parenthesis are original values; Data subjected to square root transformation; DAHS: Days after herbicide spray
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Table 3. Effect of treatments on weed density and total weed density (No.m'z) at 20 and 40 DAHS in direct seeded rice

Weed density and total weed density (No./m‘)

rabi, 2013 rabi, 2014
Herbicide treatments Cyperus Marsilea Total weed Cyperus Marsilea Total weed
Difformis quadrifoliata Density Difformis quadrifoliata Density
20 40 20 40 20 40 20 40 20 40 20 40

DAHS DAHS DAHS DAHS DAHS DAHS | DAHS | DAHS | DAHS | DAHS | DAHS DAHS

Ty - Bispyribac sodium 4%-SE + metamifop 14 % SE 3.40 4.08 2.32 2.75 5.83 6.87 1.95 341 2.89 3.59 5.07 7.86
at 42 g a-t.ha ' + wetter (9.54) (14.65) (5.36) (7.54) (32.03) (45.17) (1.80) (9.66) (6.33) | (10.89) | (23.68) (59.80)

T, - Bispyribac sodium 4%-SE + metamifop 14 % SE 3.09 3.27 1.20 2.05 4.95 5.98 1.94 3.19 2.16 3.40 4.52 6.73
at 56 g aiha ' + wetter (7.56) (13.19) | (1.45) 4.21) 2250) | 3380 | .77 | 8200 | 267) | 9.56) | (18.44) | (43.35)

T3 - Bispyribac sodium 4%-SE-+ metamifop 10% SE 2.71 3.40 1.07 1.73 443 5.27 2.14 2.48 2.09 2.69 3.99 5.12
at70 g aiha ' + wetter (5.32) (9.56) (1.15) (2.98) (16.80) (25.78) (2.56) (4.16) (2.37) (5.24) | (13.90) (24.19)

T4 - Almix (Chlorimuron + Metsufuron 20% WP) 3.70 4.99 3.25 2.76 6.75 7.79 3.67 4.46 2.58 3.35 6.01 8.07
at4 ga.i.ha ! (11.68) (22.89) (10.57) (7.63) (43.61) (58.76) | (11.47) | (17.90) | (4.65) (9.21) | (34.13) (63.14)

Ts - Clincher (Cyhalofop Buthyl 10% EC) at 80 g a<i.ha” 4.07 342 3.52 3.03 7.51 6.99 3.28 4.15 2.87 3.99 6.04 8.43
! (14.56) (20.19) (12.36) (9.21) (54.47) (46.88) (8.77) | (15.20) | (6.23) | (13.89) | (34.54) (69.06)

Te - Bispyribac sodium 10% SC at 20 g aha  + wetter |  3.24 4.30 2.89 3.40 5.84 7.50 265 | 367 | 280 | 323 | 581 6.86
(8.47) (16.45) | (8:34) (11.56) | 32.12) | 5426) | 5:03) | d146) | 586) | @42 | 31.70) | (45.05)

T7 - Metamifop 10% SE at 50 g{ﬂ.ha-l + wetter 4.75 3.52 1.86 2.64 6.81 6.79 4.10 4.82 2.58 4.18 6.09 7.44
(20.56) (26.19) (3.45) (6.98) (44.41) (44.08) (14.77) (21.20) (4.67) (15.46) (35.13) (53.29)

Tg - Bispyribac sodium 4% SE + metamifop 10% SE 2.72 3.22 1.11 2.07 4.37 5.39 2.19 2.56 2.11 3.00 4.17 5.76
at 70 g a.i.ha ! (5.38) (11.01) (1.24) (4.30) (17.09) (27.02) (2.58) (4.57) (2.46) (7.02) | (15.43) (31.23)

To - Bispyribac sodium 10% SC at 20 g—ari.ha_l 3.81 4.64 3.57 2.83 6.70 7.29 3.18 4.07 2.71 3.45 5.95 8.17
(12.5) (19.54) | (12.78) (8.00) @9 | ¢r1s) | ®12) | a4.55 | s34 | ©90) | 33.40) | (64.69)

T10 - Metamifop 10% SE at 50 g a-.ha ' 4.49 5.19 275 3.40 743 8.55 3.94 4.96 328 | 4.10 6.49 8.03
(18.16) (24.98) (7.56) (11.57) (53.20) (71.14) (13.56) (22.56) (8.78) (14.85) (40.09) (62.44)

. . 5.71 4.07 4.07 2.96 9.22 6.37 4.63 3.54 4.08 3.06 9.21 6.84
T11 - Hand weeding twice on 25 and 45 DAS 30.56) | (1456) | (1456 | (678 | 8293 | 3854 | (1948) | (1056) | 1462) | 7.34) | 8290) | @4.75)

{control 6.43 7.38 4.42 5.24 1035 1 1257 4 g9 | 562 | 396 | 450 | 877 | 1161
T12 - Unsprayed contro (39.4) | (5246) | 17.52) | (32.45) (10?02 (15)6~13 (18.14) | 29.54) | (13.67) | (18.23) | (85.93) | (132.78)

SEd 0.52 0.62 0.23 0.38 0.65 0.62 0.29 0.40 0.26 0.31 0.50 0.60

CD (P=0.05) 1.07 1.27 0.48 0.79 1.38 1.28 0.61 0.81 0.52 0.64 1.02 1.23
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Figures in parenthesis are original values; Data subjected to square root transformation; DAHS: Days after herbicide spray

Table 4. Total weed dry weight, weed control efficiency, grain yield and weed index as influenced by different weed management practices in direct

seeded rice

Total weed dry weight (g/mz), WCE (%), grain yield (kg/ha) & Weed Index (WI)

rabi, 2013 rabi, 2014
Toti?l weed d‘ry WCE (%) . Toti.al weed d‘ry WCE (%) .
Herbicide treatments weight (g/m") Grain Weed weight (g/m") Grain | Weed
yield Index 20 yield | Index
20 40 20 40 20 40 20 DAH
DAHS DAHS DAHS | DAHS DAHS DAHS | DAHS S
Tj - Bispyribac sodium 4% SE + metamifop 14 % SE 5.49 6.76 5.40 8.34
at42 g aiha |+ wetter (23.18) (47.68) 67.33 60.22 4286 24.49 (27.11) (69.54) 72.49 63.14 4658 27.08
Ty - Bispyribac sodium 4%-SE + metamifop 14 % SE 4.10 5.90 4.53 7.39
at56 g aiha | + wetter (16.77) (36.76) 76.37 69.73 4978 12.30 (18.56) (52.62) 81.17 72.11 5722 10.43
T3 - Bispyribac sodium 4%-SE + metamifop 14 % SE 2.69 4.78 3.66 6.05
at 70 g a-. ha ' + wetter (8.92) (24.89) 87.43 80.07 5676 0.00 (11.38) (34.56) 88.45 81.68 6388 0.00
T4 - Almix (Chlorimuron + Metsufuron 20% WP) 5.24 6.55 5.52 8.12
atd g aiha (24.41) (44.91) 65.60 62.63 4948 12.83 (28.44) (65.89) 71.14 65.08 5792 9.33
. S| 5.27 6.91 5.70 7.95
Ts - Clincher (Cyhalofop Buthyl 10% EC) at 80 g &-i-ha 2679 | @9.81) 6225 | 58.36 4404 22.41 (3044) | (6324) | 6912 | 6648 | 5248 | 17.85
. . . | 4.64 6.24 5.16 8.05
Te - Bispyribac sodium 10% SC at 20 g a--ha =~ + wetter (21.56) (40.97) 69.62 66.06 5442 4.12 (24.63) (64.82) 75.01 65.64 6076 4.88
. | 5.39 7.56 5.49 8.52
T7 - Metamifop 10% SE at 50 g a-i.ha = + wetter (26.03) (59.16) 63.32 50.22 5004 11.84 (28.19) (72.61) 71.40 61.51 5748 10.02
Tg - Bispyribac sodium 4% SE + metamifop 10% SE 2.92 5.68 3.93 6.29
at70 g aiha ' (9.54) (31.42) 86.55 73.10 5488 3.31 (13.45) (37.58) 86.35 80.08 6232 2.44
. . . | 5.28 7.08 5.87 8.49
Tg - Bispyribac sodium 10% SC at 20 g a-i.ha (27.86) (52.10) 60.74 59.00 5167 8.97 (32.51) (72.15) 67.02 61.76 5911 7.47
. -1 5.45 7.74 6.18 9.15
T10 - Metamifop 10% SE at 50 g a--ha (29.70) (61.84) 58.15 47.89 4276 24.67 (36.19) (83.64) 63.28 55.67 4968 22.23
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. . 7.39 6.15 10.33 7.20
T11 - Hand weeding twice on 25 and 45 DAS (52.55) (35.84) 25.95 69.32 5256 7.40 (104.63) (49.87) 5.36 73.56 5908 7.51
Ti2-U d 1 8.42 10.72 2734 51.83 10.03 11388(l>7 3012 | 52.85
12 - Unsprayed contro (70.97) | (116.83) - . : 110.56) | ¢ y . :
SEd 0.58 0.88 - - 352 - 0.61 0.87 - 309 -
CD (P=0.05) 1.21 1.79 - - 688 - 1.23 1.76 - 623 -
Figures in parenthesis are original values; Data subjected to square root transformation; DAHS: Days after herbicide spray
Table 5. Effect of treatments on weed density, germination percentage, number of pods plant'1 and seed yield of succeeding green gram
Succeeding green gram crop
rabi, 2013 rabi, 2014
Herbicide treatments . Weed
Weed dezn sity Germination Seed densit Germination I Seed
(No./m”) Number of yield . .
pods plant™ 1 (No./m") pods plant yield
at 40 DAS (%) (kgha ") at 40 DAS (%) 1 (kg/ha)
Ty - Bispyribac sodium 4%-SE + metamifop 14 % SE 6.51 171
at42 g aiha ' + wetter (40.32) 82.99 21.67 622 (58.44) 87.56 24.89 660
T, - Bispyribac sodium 4%-SE + metamifop 14 % SE 6.14 7.32
at56 g aiha ' + wetter (35.65) 85.55 24.33 655 (51.62) 89.31 27.62 694
T3 - Bispyribac sodium 4%-SE + metamifop 14 % SE 4.75 6.29
at70 g aiha '+ wetter (20.58) 82.32 21.00 667 (37.54) 90.56 30.24 672
T4 - Almix (Chlorimuron + Metsufuron 20% WP) 6.17 7.44
atd g aiha ' (36.05) 82.55 24.00 602 (53.33) 87.41 27.14 652
. | 6.06 8.08
Ts - Clincher (Cyhalofop Buthyl 10% EC) at 80 g a-i.ha (34.78) 84.99 23.67 615 (63.24) 89.85 28.32 643
Tg - Bispyribac sodium 10% SC at 20 g a-iha” 032 736
6 - Bispyribac sodium 10% SC at 20 g a-+ha = + wetter (37.88) 85.52 23.33 620 (52.13) 90.38 27.98 647
T7 - Metamifop 10% SE at 50 g a.i.ha”' >0 501
7 - Metamifop 10% SE at 50 g a:i.ha ~ + wetter (28.30) 81.99 24.00 567 (61.98) 89.85 28.65 623
Tg - Bispyribac sodium 4%-SE + metamifop 10% SE 5.14 6.71
at70 g aiha' (24.42) 84.45 23.67 630 (43.08) 89.31 29.87 668
L . | 5.21 7.24
Tg - Bispyribac sodium 10% SC at 20 g a-i.ha (25.18) 87.94 2426 653 (50.37) 89.46 27.56 667
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T10 - Metamifop 10% SE at 50 g—avi.ha_l (362224) 84.45 24.38 649 (6%.3221) 90.41 29.76 684
T11 - Hand weeding twice on 25 and 45 DAS 770 84.33 24.27 644 942 88.56 26.54 672
(57.26) (86.81)
T2 - Unsprayed control 8.02 84.99 24.00 586 0-67 89.85 28.65 528
(62.3) (91.47)
SEd 0.45 - 0.85 62 0.51 - 217 71
CD (P=0.05) 0.92 - NS NS 1.03 - NS NS

Figures in parenthesis are original values;

Data subjected to square root transformation;

DAS: Days after sowing
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