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Efficacy of new herbicide (bispyribac sodium 10% SC) against different weed
flora, nutrient uptake in rice and their residual effects on succeeding crop of
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Abstract: Field experiment was conducted in the wetland farms of Tamil Nadu Agricultural University, Coimbatore
during rabi season (August to February) of 2011-12 to evaluate the herbicide (Bispyribac sodium 10% SC) on weed
control and their nutrient management in direct seeded lowland rice. The experiment was laid out in a Randomized
Block Design (RBD) with three replications. The results revealed that Early Post Emergence (EPOE) application of
bispyribac sodium 10% SC 40 g ha™ recorded higher weed control efficiency and lesser weed density, nutrient uptake at
reproductive stage of the crop. Different weed management practices imposed on rice crop did not affect the germination
of succeeding green gram.
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INTRODUCTION that have been used popularly all over the world is
sulfonylurea group of herbicides. Among several

Rice Oryza ssmvz L.) stuff %f l'fe’d't IS nec_essaay 0 sulfonylurea herbicides, bispyribac sodium is a new
increase its production and productivity In order t . emergence rice herbicide. It is more effective

meet the growing demands of rice by our increasingyqqinst 4 broad spectrum of annual and perenil ri

pOpU|a||tI0n..|$1ICE IS gdrown in a;nsrz\)rea of _IAI'_5 millloa \ eeds. Therefore, the present study was undertaken
annually with a production of 80.14 million tonnes, g4 ate the performance of new post-emergencieidles)

with an average productivity of 2177 kg hauring acainst complex weed flora and nutrient uptake b
2009 0 2010 (FAO, 2010). India has to produce T qonie it sooied ric Systom. Hirient tp y

million tonnes of rice by 2020 to feed the additibn
350 million people (Prakaskt al., 2008).To sustain MATERIALSAND METHODS
present food self-sufficiency and to meet futuredfo
requirements, India has to increase its rice privdtic

by 3 per cent per annum. Generally, the produgtivit
upland rice is very low owing to heavy weed infésta
Yield loss due to weeds in direct seeded upland ric
varied from 40 to 100% depending on the weed flora,
their density and duration of competition (Chouleey
al., 2001). Direct-seeding constitutes both wet- and dry
-seeding and it does away with the need for segsllin
nursery preparation, uprooting of seedlings amsianting

(Pandeyet al., 2010). Weeds were reported to reduce "~ : o ) .
rice yields by 12 to 98%, Moreover, the rice heides sodium 10% SC at 10, 20, 40 g*hmominee gold 20

-1 . . .
presently used are mainly pre-emergence and Wee(% ha' on 15 days after sowing and PE application of

. utachlor 1.5 kg h§ anilophos 0.45 kg Ha pretilachlor
coming at later stages of crop growth are not odlett as ) ;
effectively as at emergence stage (Yaezal., 2009). S 0.45 kg ha on 3 days after sowing + HW on 40 days

This situation warranted for initiating researchrks after sowing and power weeder, conoweeder weeding

to evaluate and identify suitable post emergendadide zto zc?aagda:tfgr dsagvf‘/ir?ﬂe;nzovd'nnvgégj\g dtvggftrg? 2AO Saeré%
(s). Use of alternative herbicides that provideerggdectrum rate o¥ 30 kg Ha wa% adopted. The s routea seeds
of weed control would be desirable for effectiveede 9 pted. P

: o were uniformly sowing by manually operated rice
control. One of the most important classes of ba&les drum seeder developed by TNAU. Coimbatore. It

ISSN : 0974-9411 (Print), 2231-5209 (Online) AlpRts Reserved © Applied and Natural Science Fotimdawww.ansfoundation.org

Field experiment was conducted in the wetland farms
of Tamil Nadu Agricultural University, Coimbatore
during rabi season (August to February) of 2011-12.
The experiment was laid out in a randomized block
design with three replications. The soil fertil#yatus
was medium in available nitrogen (234 kg‘hdow in
available phosphorus (15.8 kg'hand high in available
potassium (467 kg Ha. Medium duration rice variety
CO (R) 48 used as a test variety in the studytEla¢gments
consist of early post emergence application ofylispc
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drops the seeds at 20 cm apart in continuous rowSC 40 g hd (Ts) had lower weed density (4.97 No. m
Careful water management practices were adopted fof). On 60 DAS, the treatment pretilachlor S at kg5

in the first one week. a.i ha' + one hand weeding on 40 DAS has registered
Recommended doses of fertilizer of 150:50:50 kg N,the lowest grasses density (2.59 N&)nit was on par
P,0s, K,O ha! was adopted. The entire quantity of P With weed free check. These treatments causedtiealuc
was applied as basal. Nitrogen in the form of wed ~ Of grass density significantly over unweeded check.
potassium as muriate of potash were applied in fouReddy (2010) reported that application of pretilach
equal splits at basal, active tillering, panicléiation  *+ Safener @ 0.45 kg Heon 3 DAS and conoweeding
and at flowering stages. The farm yard manure wa$" 45 DAS has registered excellent control of grass
applied @ 12.5 t hhat last ploughing, incorporated density. _ _ _
and then leveled as per treatment. The quantieads/ Sedges density: At all the stages of obgervatuzn Vi
post emergence (EPOE) and pre emergence (pEz;O, 40 and 60 DAS the sedges weed density wasdower
herbicides calculated as per the treatmental stbedu Py weed free check. In the early stage (20 DAShef
pre emergence (PE) was applied using fan type @ozz|C'OP; appl_|cat|0n of pre-emergence _herb|C|de hﬂdemce
(WFN 40) on 3 days after sowing while the new On lowering the sedges population and in the later
molecular bispyribac sodium 10% SC, nominee goldStage (40 DAS), weed free check had significantly
was applied as early post emergence herbicide2on 1lowered the number of sedgeg t_han all other trewtisne
days after sowing. The herbicides were applied by(Table.2). Among the herbicide treatments, early
keeping a thin film of water in the field. The fiewas POSt-emergence bispyribac sodium 10% SC 40 ha
neither drained nor irrigated for 2 days after mpgibn of ~ (Ts) has registered significantly lower population. On
herbicides. Hand weeding was given for PE herhicide 60 DAS, pretilachlor S at 0.45 kg a.i-htollowed by
treated plots on 40 days after sowing. The unweede@n€ hand weeding on 40 DAS;{has minimum number
control plots were kept undisturbed for the enti@pping ~ ©f sedges population (2.55 No-“jrand it was on par

period. with weed free check.
Broad leaved weeds density: Weed control treatments
RESULTSAND DISCUSSION did exert significant influence on the density obéd

leaved weeds. In the early stage (20 DAS), the weed
Weed characters . . free check has registered significantly lesser remalb
Weed flora of the experimental field: The common oo leaved weeds than other treatments (Table.2).
weed flora of the experimental field consisted of Among the herbicide treatments, pretilachlor S.460
grasses, sedges and broad leaved weeds (BLW). Th% a.i ha! with one hand weeding on 40 DAS,{Tvas
were observed from the unweeded check plotatfilage 6 pest treatment to minimize the broad leaveddwee
stage of the rice crogTable.1). Among the grasses 5 jation and it was on par with butachlor 50% EW
Echinochloa colona (L) was a dominant one and the 41 g kg a.i. hA+ HW on 40 DAS (T), anilophos
major sedge waSyperusiria (L) andQ/p_erus difformis 30% EC at 0.45kg a.i. Har HW on 40 DAS (%).

(L). Among the broad leaved weedslipta alba (L), gimjlar observation also made by Yadehal. (2009)
Ammania baccifera (L) andLudwigia parvifiora (L) were b4 found that, 30-60 g Adispyribac sodium applied at
the dominant species (Table.1). Such wide spectim 15 DAT were at par with pretilachlor at 1.0 kg &t
weeds in direct seeded rice was reported by many,q pytachior at 1.5 a.i. kg hat later stage bispyribac
workers under puddled conditions (Bayan, 2000;g54jum 10% SC 40 g H4Ts) has significantly registered
Ravisankar, 2002; Subramanianal., 2006; Reddy, |egser number of broad leaved weeds than otheicirb
2010). : treatments. However, it was on par with pretilact8o
Weed density _ at0.45 kg a.i hd+ one hand weeding on 40 DAS,(T
Grasses density: Different weed management practices o 6o DAS, weed free check continued to registered
had significant influence on the total grass weeudsiy. lesser number of broad leaved weeds.

In the early stage (20 DAS) of the crop, interglide T4 weed density: Significant variation in total

weed management practices (pre-emergence herbicidgeey density was observed among the weed control

+ hand weeding) lowered the weeds number than othefreaiments. At early stage of crop growth, lesseedv
practices (Table.2). It reduced the grasses dawgificanty,  gensity was observed in the weed free plot (Taple.2

compared to early post-emergence herbicide alode aNgtatistically it was on par with the application k-

mechanical control. It was also on par with we@efr o ergence herbicide pretilachlor S at 0.45 kgati-h
check. Significant difference was not observed anon \w on 40 DAS. butachlor 50% EW at 1.5 kg a.itha

different treatments with herbicides at this stage. + HW on 40 DAS and anilophos 30% EC at 0.45 kg
Similar to 20 DAS, integrated weed managementipeact . i hal+ HW on 40 DAS. On 40 and 60 DAS. the total

registered lesser number of grasses than othetiqBac \yeeq density was found to be lesser in weed featment
on 40 DAS. Significantly the lowest number was olE® 4 it was on par with application of bispyribadison

in weed free check. Among the _othe_r treatme_ntstyear 10% SC at 40 g and pretilachlor S at 0.45 kg a%i ha
post-emergence herbicide of bispyribac sodium 10%10wed by one hand weeding on 40 DAS)(TBispyribac
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Table 1. Weed flora of the experimental field.
S.N.  Botanical name Common name Lifeform Family
l. Grasses
1. Echinochloa colonum (L.) Link Jungle grass A Poaceae
2. Echinochloa crus-galli (L.) Barnyard grass A Poaceae
3. Eragrostis japonicum Grass A Poaceae
1. Sedges
1. Cyperus difformis Umbrella plant A Cyperaceae
2. Cyperusiria Rice flat sedge A Cyperaceae
II. Broad leaved weeds
1. Ammania baccifera Red stem A Lythraceae
2. Eclipta prostrate False daisy A Asteraceae
3. Ludwigia parviflora Roxb Neer kirambu in Tamil A Onagraceae
4, Marselia quadrifoliata The water fern P Marsileaceae

A- Annual; P- Perennial

sodium is the early post emergence herbicide had thof P by weeds. Similar to N uptake by weeds, the P
injury symptoms on weeds. The symptoms begin asuptake was significantly lesser in weed free chatk

chlorosis and stop the growth of weeds after 3 days
of treatment. Necrosis begins after 5 days ofrtreat and

all stages of observation. Among the weed managemen
treatments application of bispyribac sodium 10%a8C

plant death was occurred within 10 days treatment40 g a.i. hd (T5) recorded low P uptake by weeds with

Valent, 2003 reported that necrosis was occurrftey a
3 days of treatment and plant death occurred withbin
days of treatment. At 60 DAS, the data clearlydatid
that higher dose of bispyribac sodium 10% SC with 4
g ha' have effectively controlled the weeds. Mean
while pretilachlor + safener is quite safe and ban
effectively used for weed control in sprouted ritging
initial period without harming rice seedlings

0.13, 0.24, 0.40 kg Heon 20, 40, 60 DAS respectively
(Table.3). On 40 DAS, bispyribac sodium 10% SC at
40 g a.i. h&(T5) was on par with pretilachlor S at 0.45
kg a.i ha + one hand weeding on 40 DASXT
pre-emergence herbicide butachlor EW 50% at 1 laekg

! + one hand weeding on 40 DASs)Tanilophos 30%
EC at 0.45 kg &+ one hand weeding on 40 DAS)T
early post-emergence herbicide bispyribac sodiufb 10

(Anonymous, 1999). Crop safety and superior weedSC 20 g ha(T>), nominee gold 10% SC 20 ghél,).

control in direct seeded puddled rice with sofit ®n
DAS was reported by Reddy (2010).

Nutrient removal by weeds

Nitrogen removal by weeds. There was significant

On 60 DAS, pretilachlor S at 0.45 kg a.i*haone hand
weeding on 40 DAS (@ was on par with
anilophos 30% EC at 0.45 kgha one hand weeding on
40 DAS (T), butachlor 50% EW at 1.5 kg har one

reduction in N depletion by weeds among differenthand weeding on 40 DAS (I and cono weeder

weed management practices. The efficiency of thedwe
control treatment and the nutrient uptake by weeas
negative to each other (Table.3). Weed free clesgiktered
significantly the lowest uptake of N by eeds. Amding
treatments, application of bispyribac sodium 10%e$d0

weeding on 20 and 40 DAS . Madhu and
Nanjappa (1997) studied that substantial removal,d?®
and K by weeds in unweeded plots and corresponding
saving in nutrients with effective weed controbtreents.
Bispyribac sodium 10% SC at 40 g a.i’*f#&) recorded

g ha' (T5) recorded the lowest nitrogen uptake by weeds atower NPK removal by weeds because of lower weed

all the stages of observation with 1.5, 3.1 anck§.ia' on
20, 40 nd 60 DAS respectively. This treatment wapar
with application of pretilachlor S at 0.45 kg aa*hwith
one hand weeding on 40 DAS,(Ton 40 and 60 DAS.
Unweeded control (k) registered highest N uptake

dry weight. This result is in accordance with timelihgs

of Singhet al. ( 2007) who reported that the nutrient
removal by weeds was minimum with low fertility
level and it increased with the fertility level.

Potassium removal by weeds. Similar to P uptake, K

through weeds due to lack of weed control. Similaruptake was also in the same trend on 20 and 40 DAS.
finding was reported by Sanjay et al. (2006) with N Weed free check has the lowest uptake of 1.15 and

uptake of 25.1 kg Haby weeds in unweeded plots.

2.90 kg h#d on 20 and 40 DAS respectively and

Revathi (2009) found that lower weed density andsignificantly superior to other treatments (Tabje@Gn

weed dry matter in direct planting system whiclaied
lower N removal by weeds.
Phosphorus removal by weeds: Significant variations

the same days of observation bispyribac sodium 10%
SC at 40 g a.i. H{T3) was on par with pretilachlor S
on 40 DAS (T). At the later stage of crop growth (60

were observed among treatments in reducing thé&kaipta DAS) weed free check was on par with bispyribac
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Table 3. Effect of weed management practices on nutrierstkepkg hat) by weeds.

283

Nitrogen uptake (kg ha ™)

Phosphorus uptake (kg ha ™)

Potassium uptake (kg ha ™)

Treatments 20 40 60 20 40 60 20 40 60

DAS DAS DAS DAS DAS DAS DAS DAS DAS
T 7.5 8.9 14.3 0.55 0.61 10.1 11.33 15.00 18.10
T, 5.0 7.6 10.1 0.32 0.41 0.6 9.36 12.59 13.00
Ts 15 3.1 5.1 0.13 0.24 0.4 1.90 3.50 5.90
Ty 5.4 7.7 10.9 0.39 0.48 0.7 9.40 12.50 12.94
Ts 4.4 6.7 9.6 0.27 0.36 0.6 7.42 7.00 10.00
Te 4.2 6.9 9.7 0.25 0.37 0.5 7.50 7.20 10.30
T, 1.7 3.4 5.4 0.19 0.27 0.5 2.20 3.60 6.20
Ts 7.6 8.4 14.1 0.58 0.62 1.1 11.55 15.07 18.40
Ty 7.9 8.6 14.7 0.57 0.67 1.1 11.29 14.95 18.20
T1o 4.7 6.7 9.8 0.29 0.31 0.6 7.27 7.01 10.10
Tu 0.4 0.6 0.9 0.01 0.03 0.1 1.15 2.90 5.90
T2 8.9 10.7 18.7 0.78 0.89 1.8 14.17 19.00 20.50
SED 0.08 0.18 0.23 0.007 0.13 0.12 0.25 0.53 0.32
CD(P=0.05) 0.18 0.38 0.47 0.014 0.28 0.26 0.53 0.27 0.67

sodium 10% SC at 40 g a.i. H@5) and pretilachlor S was highest in the unweeded check which resulted in
at 0.45 kg a.i hd+ one hand weeding on 40 DAS;JT  increased drymatter production of weeds.

Rana and Angiras (1999) confirmed that N, P and KGrain yidd : Since, different weed management practices
removal by weeds was limited in herbicide applieddid exert significant influence on growth and yield
plots compared to unweeded control. Due to uncliedro  attributes of rice crop, it reflected on grain diellso.
weed growth, the removal of N, P and K by the weedsAs in the weed control efficiency higher, the grain

Table 4. Effect of weed management practices on residu@ efgreen gram (Mean of three replications).

S. Treatments Germination Plant height (cm) Grain
N. (%) 20DAS 40DAs ~ Yidd

(kg ha®)
T, EPOE bispyribac sodium 10 % sc at 10g ai-/ha 95.89 25.89 45.00 555
T, EPOE bispyribac sodium 10 % sc at 20g a.i-/ha 96.00 26.93 46.32 562
Ts EPOE bispyribac sodium 10 % sc at 40g at./ha 98.13 26.93 48.29 588
T, EPOE bispyribac sodium (nominee gold) 10 % sc 96.00 26.60 46.25 564

at 20g a.i./ha

Ts PE butachlor at 1.5kg a.i./ha hw on 40 das 97.20 26.47 47.32 572
T¢ PE anilophos at 0.45kg a.i./ha& hw on 40 das 97.00 26.63 47.07 570
T, PE pretilachlor s at 0.45kg a.i./ha& hw on 40 das 97.00 26.87 48.12 587
Ts Power weeder on 20 and 40 DAS 96.26 25.17 45.60 5 55
Ty Cono weeder on 20 and 40 DAS 96.00 26.43 45.80 554
T10 Hand weeding on 20 and 40 DAS 97.33 26.83 47.06 4 57
Ti1 Weed free check 99.27 26.47 48.33 595
T2 Weedy Check 99.00 25.00 46.23 560




284
9000
L8000 |
7000
6000 |
5000
4000
3000
2000
1000
0

0.6

a1)

- 0.58

kg h:

- 0.56

- 0.54

- 0.52

Harvest Index (%)

- 05

Grain & Straw Yield

- 0.48

- 0.40

11

2 13 T4 15 To 17 18 19 110 111 112
Treatments
 (rain yield (kg ha-1) 5 Straw yield (kg ha-1)  =——Ilarvest Index (%)

Fig. 1. Effect of weed management practices on grain yield
(kg ha'Y), straw yidd (kg ha'®) and Harvest Index (%) of rice.

yield was significantly recorded by weed free chec

5268 kg hd. It was 135.26 per cent higher than weedy
check and 13.15 per cent higher than hand weedin
twice20 and 40 DAS (farmer’'s method) which recorded

4655 kg ha (Fig.1). Among the weed management
treatments, EPOE bispyribac sodium 10% SC at 40
ha' (Ts) recorded as high of 5058 kg harain yield

and was on par with pretilachlor S at 0.45 kg @i h

'as pre-emergence + one hand weeding on 40 DA

(T,) which recorded 5005 kg HaEarlier treatment has
registered 8.65 per cent and later registered pesl

cent higher grain yield over hand weeding twice26n

and 40 DAS (). Butachlor 50% EW + one hand
weeding on 40 DAS (T5) and anilophos 30%
hand weeding on 40 DAS {lrecorded the grain yiel
with 0.01 and 0.49 per cent lesser grain yield tieamd
weeding twice on 20 and 40 DAS (). Where as in

the mechanical weed control method with power

weeder (4218 kg R and manually operated cono
weeder (4221 kg M9 recorded 9.37 and 9.31 per cent
lesser grain yields than hand weeding twice onr&D a
40 DAS. But they have recorded significantly higher
yield than weedy check.

Application of bispyribac sodium 10% SC at 20 ¢ ha
(T») and bispyribac sodium 10% SC at 10 ¢' lf&,)
recorded the grain yield of 4419 kg'tend 4196 kg h&
respectively, which were 12.6 and 17.0 per cerdeles
than bispyribac sodium 10% SC at 20 ¢'lf&,). The
available early post-emergence in the market Noaine
gold 10 % SC at 20g ai/ha f)Tapplication registered
4393 kg hd which was 13.1 per cent lesser grain yield
than bispyribac sodium 10% SC at 40 ¢'hdy).
Veeraputhiran and Balasubramanian (2010) repoiniztd t
the application of bispyribac sodium at 50 g af. fecorded

+
EC gneGrain yield: Since, the germination and plant height
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straw yield of 8900 kg Fawhich was on par witimtegraded
weed management method of pre-emergence applicdtion
pretilachlor at 0.45 kg a.i. Hat HW at 40 DAS (8600

kg ha') andearly post-emergence herbicideplication

of bispyribac sodium 10% SC at 40 g'{8520 kg ha

). Unweeded check recorded significantly low straw
yield of 4389 kg ha. Yield losses of similar magnitude
due to weed competition have been reported by Bagen
kumar (2003). Reddy (2010) recorded higher straw
yield with direct planting system due to effective
suppression of weeds, less nutrient removal by seed
and higher nutrient uptake by crop.

Harvest index: Different weed management practices
failed to reach the level of significance in infhaéng

the harvest index (Fig.1). However, the maximunvéstr
index of 0.59 was recorded by early post-emergence
herbicideapplication of bispyribac sodium 10% SC at

k40 g had(Ts), pre-emergence application of butachlor

at 1.5 kg a.i. ha+ HW at 40 DAS (%), anilophos at
.45kg a.i./hd + HW on 40 DAS (%), hand weeding on
0 and 40 DAS and weed free checkyT
Residual effect of herbicide on succeeding crop of
reen gram
ermination percentage: The different weed management
practices did not affect the germination percentage
f succeeding crop of green gram. It ranged from
5.89 t0 98.13 per cent (Table.4).
Plant height: No much difference was observed on
plant height of green gram on 20 and 40 DAS due to
different weed management practices on rice crop
(Tanble.4).

of green gram were not altered by the weed manageme
practices on rice crop, the grain yield of greeangr
has not shown much difference (Table.4). Srinivasan
and Pothiraj (1989) found that the residual effeft
weed control methods significantly influenced thecseding
green gram yield. Yadaet al. (2010) also reported
that application of bispyribac sodium at 60 g ha’

had no residual toxicity on succeeding crop of whea

Conclusion

The results of this experiment revealed that antbeg
weed management practices application of early post
emergence herbicide bispyribac sodium 10% SC 40 g
ha' (Ts) recorded higher grain yield of 5058 kg*ha
and lower NPK uptake by weeds. Application of
bispyribac sodium 10% SC at different doses did not
have any phytotoxicity effect on succeeding crop of
green gram. Hence bispyribac sodium 10% SC at 40 g
a.i. ha' as early post emergence herbicide was found

the highest grain yield. This was attributed to theto be an effective and alternative post emergence
favourable condition created through efficient weed herbicide for better weed control, higher grainldie

control which resulted in lesser weeds competition
the crops.

Straw yield: Similar to grain yield, straw yield was
also influenced significantly by different weed ragement

practices (Fig.1). Weed free check recorded thbdsg

and economic returns in direct seeded lowland rice.
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