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ABSTRACT

Rice is grown mainly as a wetland crop by trangjanseedlings into puddled fields. Conventionahsplanting
is the most common practice of rice cultivatiorSimuth and South East Asia. Weeds grow profusellidrrice fields and
reduce crop yields drastically. Normally the lossyield ranges between 15-20%, yet in severe dasegield losses can
be more than 50%, depending upon the species amasity of weeds. Weed flora under transplanteditiam is very
much diverse and consists of grasses, sedges aad-leaved weeds causing yield reduction of ricg arp to 76 %. In
this paper, we will summarize and review possitifect of weeds on rice and cultural, mechanical ahdmical weed

management methods on growth, yield, labour saamjeconomics of rice for future research.
KEYWORDS: Chemical, Cultural, Mechanical, Rice, Weed Manag&me
INTRODUCTION

Rice Oryza satival..) production has pivotal role in our nationabaomy. There is always a growing demand for
rice in India due to burgeoning population. To airspresent food sufficiency and to meet futuredfoequirements, India
has to realize an annual growth rate of at leet B productivity of rice. It is estimated that Asia, yield loss due to
uncontrolled weeds in transplanted paddy fields 8@$6 (Johnson, 1996) and 12 % of the total lossrop yields has
been attributed to the weeds alone (Ananya, 198@eds become detrimental to crops by changing theofpsoil,
decreasing the nutrient availability, which inturaduces straw yield by 13-38 % and grain yield B4Z %
(Manandharet al., 2007). In this chapter an attempt has been madeview the salient research findings on crop-weed

competition and weed management practices in tramigal rice cultivation on the relevant headings.
EFFECT OF WEEDS ON RICE

Rice grown under the lowland conditions are favblgafor abundance growth and multiplication of weed

species. Managing weeds in rice is tedious duexipensive nature coupled with labour scarcity.
Nature of Weed Spectrum

Weed menace is a common problem in rice cultivafiospite of wide variation, the number of weedaps that
constitute the major portion of the weed flora, sag economic concern to the rice cultivation igally less than 10 of
the 350 species that are considered worldwide itapoe (Moody and Drost, 1981).

Srinivasan and Palaniappan (1994) reported Hehinochloaspp.was more competitive causing greater loss in

growth and yield of rice as comparedMarsilea quadrifolig Cyperus difformi@andEclipta prostrata The weed spectrum
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and its density differ from the method of rice cayitivation (Vinod Kumaet al, 1998).Ammania bacciferandCyperus
spp, as a whole constituted 83.8 and 87.4 % of thal taveed flora respectively under direct sown peddtice
(Rana and Angiras, 2000).

According to Avudaithai and Veerabadran (2000), ghesses, sedges and broad-leaved weeds recorddé 15
and 29 % of the relative densities respectivelythiflithe grasse$chinochloa colonavas more dominant with 50 %
relative density,Cyperus iriawas the dominant sedge with 14 % relative denaitg Marsilia quadrifolia was the

dominant broad-leaved weed with 15 % relative dgnsi

In wet seeded rice, the weed flora consisting afsges such aschinochloa colond.., E. crus-galliL. and
Cynodon dactylonsedges such &yperus rotundus., C. difformisL. andC. iria and broad-leaved weeds suctzatipta
prostratal., Ammania baccifer&., Phyllanthus niruriL. andLudwigia parviflorawere found (Subramaniaat al, 2006).

In lowland transplanted rice fieldschinochloa colonaand E. crus-galli among grasseyperus rotunduysCyperus
difformis among sedges anHclipta prostrata Ammania bacciferaamong broad-leaved weeds were observed by

Narayanaswamgt al (2006).
Crop-Weed Competition

Weed competition is one of the major causes fddylizss in lowland rice in India. Weeds competehvitie crop
aggressively because of their high growth rateh Ipigtential to acclimatize changing environment enade efficient seed
production (Kim and Moody, 1989).

Grasses are usually the most dominant competitorisigl early season, while sedges and broad-leavestisv
dominate later in the season (Jiang, 1989). Mosthef reports also agreed that grasses are vigoromgpetitors,
exhausting greater portion of the fertilizer apgliéo the crop followed by sedges and broad-leaveskds
(Kim and Moody, 1989; Moorthy and Sanjoy Saha, 208mgh et al, 2006). Hence, weed competition studies are
important, because these studies quantify the ctitigpefactors in terms of critical thresholds aurdtion of competition

and the nature of competition mechanism.
Critical Period of Crop-Weed Competition

Crop-weed competition plays an important role ie tirowth and yield of transplanted rice. Weeds sai¢
grown, early emergent along with crop seedlings theit rapid growth and development resulted ireeese crop-weed
competition for natural resourcei., light, nutrients, moisture and space and ultinyatebulted in low yield of rice. If
weeds are not controlled before 50 days after plansing, the farmers may lose one-third of theiak expected yield. De
Datta (1981) reported that weed must be control@tin 20-40 DAT to avoid reduction in grain yieltf. weeding is

delayed beyond 20 days after emergence, yielddassased by weeds were irreparable.

During early establishment, the weeds make 20-38F %heir growth while the crop makes 2-3 % of itewth
(Moody, 1990). Most research finding showed thahpetition period from 15 to 45 DAS had the greatgvact on yield
of wet seeded rice (Govindarasual.,1998; Sathyamoorthy and Kandasamy, 1998).

Maintaining a weed free period upto 45 DAT was eB8akto augment the yield of medium duration rae
reported by Singh and Bhan (1989) and Chinnuseatrgl (2000). Bhan (1983) and Thapa and Jha (2002)ralsorted
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that upto 40 days after transplanting were critfoalcrop-weed competition in rice. In case of fachlowland rice, 30-60
days after sowing period considered critical pefardcrop weed competition (Moorthy and Sanjoy S&#5).

Nature of Crop-Weed Competition

Crop vyield losses from weeds usually proportionghe amount of nutrients, light and water usedheyweeds at
the expense of the crop. Other factors for whidpsrand weeds are said to compete are space, oxaageon dioxide, air
and heat energy. However, weed competes with crigmte mainly for nutrients, moisture, light and &pa
(Singhet al.,2004)

Competition for Nutrients

Weeds usually grow faster than the crop plantsthed they adsorb the available nutrients earliesulting in
reduced availability to crop plants. Weeds beingangigorous competitors remove a greater portiorihef fertilizer
applied to the rice crop (Thirumuruga al, 1998). Weeds depleted higher amount of N tottime of 35 kg ha
(Jitendra Pandey and Thakur, 1988). The N depletioreased with the age of the crop and weedseshéard to take the
nutrients present in limited amount. Further inng@alanted rice, total N removal by crop and weextgether were

significantly higher than in direct seeded ricetard (Subhas Chander and Jitendra Pandey, 2001).

Madhu and Nanjappa (1995) found that in direct edguliddled rice, the weeds in weedy plots remo@eddkg
N, 23.62 kg P and 67.37 kg K haAccording to Rana and Angiras (2000), the rema¥dll, P and K by grasses, sedges
and broad-leaved weeds were maximum in weedy climxiquse of higher crop-weed competition. On amageecN, P
and K removal in puddled transplanted rice due ézds was to the tune of 2.87 kg N, 0.36 kg P affl kg K ha,
whereas it was 22.7 kg N, 2.99 kg P and 39.6 kgikumder direct seeded condition reported by Sigigdl (2006).

Competition for Water

Water is an essential factor in the growth and fioncof plants. Weed, which emerges with crop uguatquires
more moisture than rice crop. Where water is plehticompetition between rice and weeds is mininfalt during
shortage the situation is quite different. If weedssume significant portion of water then tillgyjrflowering, and grain
filling are delayed or impeded (Islagb al, 1986).

Competition for Light

Competition for light occurs whenever plants arevgng closely together and the ability to compeie Ilight
depends largely on the comparative growth statfitheo competitors. Weeds that are shorter thanaiop throughout
growth period compete a little or not at all witber for light. However, weeds that are taller caduce the light available
to rice by as much as 50 %. Since sunlight proviiesmain source of energy utilized by plants fanmrfacturing food,
shading by tall weeds can significantly stunt gcewth and reduce yields. Srinivasan (1989) natetl the nature of weed
competition by major weeds revealed that the tedwing Echinochloa sppeventually over tops the rice plant and
competed for more light.

According to Fischer and Gibson (2001), competitionlight is a critical factor in the process oterference
between rice and weeds. Leaf area and numbelayktére characteristics directly correlated wiith tapacity of the crop

to intercept light and suppress weed growth.
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Competition for Space

Spacing also influences rice weed competition. Weaflarea densities, leaf angles and maximum heayhe

the crucial determinants of weed interferencede (Catoret al.,2000).
Effect of Crop-Weed Competition on Rice

Under a given set of environmental conditions, i aea of land can produce a certain amount af ietgetative
dry matter. In order to maximize crop yield, alltbfs growth should be in the form of the crop. Amged growing in
association with the crop will reduce vegetativeteptial of the crop and ultimately resulted in losé yield
(Moody, 1978). Many workers reported the effectsmeied competition on rice growth and yield. Seviefestation of
weeds suppressed the plant height (Bhargavi andrifehda Reddy, 1994) increased tiller mortalitygrdased shoot and

grain production (Srinivasan and Palaniappan, 1994)

Moorthy and Manna (1984) reported that in direatisaice under puddled condition, weeds caused 23Pté&6
yield reduction. In direct seeded rice, the contjpetiof grasses, sedges and broad-leaved weedailpckthroughout the
season resulted in yield reduction of 46 % as tegdsy Chin and Sadohara (1994). Due to higher weetpetition, grain
yields in unweeded control remained significantiwést (9.27 q h§ as compared to grain yield of 21.48 ¢*hacorded
in weed free check (Masthana Redxyal., 1995). Weeds compete severely with rice and cdressic reduction in grain

yield and lower the productivity level of rice (Mutkrishnaret al., 1996).

In India, due to uncontrolled weed growth, yield tdwland rice was reduced by 17 to 73 %
(Choudhury and Thakuria, 1998). According to Ta®dlvan and Budhar (2001), weeds alone have beemnteepto
reduce the yield by 50 to 60 % in direct sown rigghet al (2002) reported a reduction in grain yield in dgeheck to
the tune of 50.1 %. They also observed that maimgiweed free condition till maturity significaptteduced the density
and dry weight of weeds and enhanced the graiml ylek to more number of panicles’nMoorthy and Sanjoy Saha
(2005) reported that losses in grain yield due ¢avfree condition upto 30, 60 and 90 DAT were 17178 and 5.0 %
respectively. The overall effect of crop weed cotitipa is the reduction in the economic as wellbéslogical yield of

rice.
METHODS OF WEED CONTROL

A sound weed management system involved all feasibéthods of prevention and control to keep weed
population below threshold level. The system aitmaaintaining crop-weed density and developmerdrd in favour of

the crop, which can be done by adopting integratethod of weed management.
Cultural Methods

Transplanting and growing rice in submerged coodgiare probably the first two traditional stepsaods weed
control. Water serves as an effective cultural meahweed control in rice, as many weeds cannomgete under
flooded conditions. Research has shown that suteneegof rice fields is required for few days onfeatransplanting so

as to discourage weeds, subsequently soil sataratienough (Gill, 1994).

Subbulakshmi and Pandian (2001) found that adomiiaontinuous submergence registered lower weedije

NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us |




| Effect of Weeds and their Management in Transplante Rice — A Review 163

and weed dry matter production due to reduced vpegulilation caused by possible inhibition of gerrtiova of weeds
under anaerobic conditions. Shailendra Sieglal. (2005) reported that weeds were killed in transigld rice due to
puddling effect. Subramanyaet al. (2006) found that intensive puddling with contimsasubmergence recorded lower
weed dry weight. In transplanted rice cultivatisreeds are suppressed by standing water and trateglece seedlings

have a head start over germinating weed seedlRagj&maret al.,2010).
Hand Weeding

Manual weeding is the traditional method of weedhamggement in rice culture. Hand weeding in trangpkhcrop
is relatively easy, because the seedlings areqaantrows between which the weeder can walk (Hgisret al, 1987).
Hand weeding twice was found superior to othertineats with 100 % control of weeds in rice (PurahotSinghet al.,
2007). According to Rajvir Sharma (2007), two havekding one as early as possibée, 10-15 days after transplanting

and the second 25-50 days later were generallicgift in rice field.

Higher weed control efficiency of 93.1 % was re@atdn hand weeding treatments (Moorthy and SanglhyaS
2002). Hand weeding twice at 20 and 40 DAT resultedsignificantly lower weed density and dry weight
(Bhanu Rekhaet al.,2003), and recorded highest weed control efficiefiathirvelan and Vaiyapuri, 2003; Pagtal.,
2006). Among various weed management practices] haeding twice at 20 and 40 DAT recorded lower dvedensity
and biomass of weeds than the rest of weed manaqemaztices (Pal etl., 2009; Jayadewvet al, 2009).

Prasacket al. (2001) reported that manual weeding in transplamice recorded more number of tillers, panicles,
filled grains, 1000 grain weight, grain yield artdasv yield in comparison to chemical methods. Theximum values of
yield attributing characters like tillers, panidength, grains panicfe grain weight plant, test weight as well as grain
yield recorded under manual weeding twice was edported by Suresh and Singh (2003) and Dave ahd &006).
Jayadeveet al (2009) and Subha Lakshmi and Venkata Ramana J2@0@d that hand weeding at 20 and 40 DAT
recorded highest plant height, dry matter productitlers m?, nutrient uptake by crop and highest grain anavstyield
of rice crop.

Mechanical Weeding

In the recent past, weed control is effected mgretlemical means supplemented by hand weedingedsirg
demand for labour and escalating cost of agroctemiogether with phytotoxicity pose the farmingrcounity to think
of mechanical measures, which will help the ricedoiction to free itself from the scourge of weedhawe with limited
labour. Mechanical weeding can be done by unsklié&dur and is generally economical, non-pollutwithout residual
problems and is relatively safe to the operatorsfivh and Sahoo, 1971). Mechanical weed controugirahe use of
rotary weeder or other implements helped in miningz weed competition, besides improving soil aerati
(Mishra and Sahoo, 1971; Shad, 1986). Uphoff (2G8tphasized that early and frequent weeding isnéakén rice,
when fields were not covered with standing wateandRiamiharison (2002) reported that mechanicaldimepusing a
hand rotating hoe with small toothed wheels, emplpwquare or rectangular planting pattern, in@date number of

pores in soil that facilitates roots and micro migens to access easy and more oxygen.

Abhijit Sarma and Gogoi (1996) reported that inssghplant height was recorded, when weeders wereatsol

twice at 20 and 30 days after emergence which webuted to better control of weeds in particularpad-leaved weeds
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and sedges, which emerged during later growth stage

Dinesh Chandra and Manna (1990) studied the effiedifferent weed management practices in transethrice
grown during summer under shallow condition anchtbsuppression of weeds by hoeing with the usejpfdese rotary
weeder two times effectively controlled the weeds @ncreased the grain yield by 29.7 % over contidie rotary
weeding three times at 15, 30 and 45 DAT recordstebweed control and higher grain yield in ridéakarimet al,
2002; Bhatta and Tripathi, 2005; Vijayakunedral, 2005). Nadeem Akbat al. (2011) reported higher weed suppression
and increase in rice yield by 25 % over controlemehechanical hoeing and it was statistically onwagh hand weeding

treatment.
Chemical Weed Management

In general, cultural, manual and mechanical methafdereed control are time consuming, cumbersome and
laborious. Due to scarcity of labour at peak tirmeéagricultural operations, different herbicideséad weed management
technologies have been developed and test verif&dtemical weed control by pre-sowing, pre-emergeregly
post-emergence and combinations of them are adc@fe for weed control. Herbicidal weed managenismtomes a
competitive and promising way to control weedsrémsplanted rice, atleast for first few weeks dftensplanting of crop.
The use of herbicides, therefore appears to be@ihealternative (Alstorm, 1990) and in the preseomtext, it is most
preferable and farmer can easily go for it, becalesgby-day labour scarcity increased. Effect afsth management

practices on yield components and yield of tranggldrice is reviewed hereunder.

Pre-Emergence Herbicide
Butachlor (Machete)

Govindra Singtet al (2004) observed that application of butachlonal@® 1.25 kg a.i. fawas effective against
annual grasses. According to Rajkhowa and Gogdd4P@pplication of butachlor @ 1.5 kg a.i.’has pre-emergence

herbicide recorded significantly lower weed denaityl dry matter accumulation over weedy check.

The higher grain yield was recorded with the presagance application of butachlor followed by onexcha
weeding treatment and it was on par with butactdibowed by two hand weeding treatments (Madhad Reddy, 2002).
Application of butachlor @ 1.5 kg a.i. has pre-emergence + 2, 4-D @ 0.5 k¢ ha post-emergence herbicide produced
grain yield similar to hand weeding twice at 30 &WDAT (Singhet al, 2004). Among the herbicidal treatments, the
lowest dry weight of weeds was recorded with bu@c® 1.5 kg a.i. hA+ one hand weeding, which was statistically
similar to two hand weeding (Ramphoolpunataal.,2007). Application of butachlor at 1.25 kg a.i'tgave the efficient

weed control and ultimately gave the maximum nunatieffective tillers ha (Mirza Hasanuzzamaet al.,2008)

Singh and Govindra Singh (2001) revealed that higness income recorded with butachlor 1.0 kg haone
hand weeding and on was at par with two hand wegeddnghet al (2006) found that pre-emergence application of
butachlor along with 2, 4-D (1.5 + 0.5 kg'h&ollowed by one hand weeding were effective waysninimize weed
competition and enhance grain yield of rainfed kvd rice. Nasimulbari (2010) reported that butacplmvided better
weed control efficiency and contributed to bettexpcgrowth and grain yield compared to other treatts. Pre-emergence
application of butachlor at 1.25 kg a.i.” heecorded significantly higher grain and straw gief 6084 and 6835 kg Ha
respectively in transplanted rice (Jayadetal.,2011).
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Oxadiargyl (Topstar)

According to Sharmat al. (2004), weed density and dry weight significatélgs under pre-emergence applicaton
of oxadiargyl. Rohitashav Sing#t al (2004) observed that oxadiargyl @ 80 g a.i* éafectively controlledEchinochloa
colona and reduced the density, whereas reduced dry weigEchinochloa crus-galliobserved with pre-emergence
applicaton of oxadiargyl @ 70 g a.i. h@umaret al, 2004). Among various weed management practipédiargy! at
75 g a.i. ha supplemented with one hand weeding at 40 DAT d=xbithe lowest density and dry weight of weeds with
higher weed control efficiency, which was compagablth hand weeding twice at 20 and 40 DAT (Submayaaet al.,
20086).

Among the herbicidal treatments, application ofdiaegyl @ 70 g a.i. Harecorded higher number of panicles,
1000 grain weight and grain yield of rice (Kumar at, 2004). Ramanat al. (2008) noticed that pre-emergence
application of oxadiargyl at 80 g a.i."ha mechanical weeding with star weeder resulteiinproved weed control and
higher grain and straw yield and proved economjaa&inunerative over butachlor and pretilachlortireants. The highest
number of filled grains panicfe 1000 grain weight and grain yield of rice werearled with pre-emergence application
of oxadiargyl @ 75 g a.i. Fawhich was on par with hand weeding twice at 20 40 DAT (Yadawet al.,2009; Deepthi

Kiran and Subramanyam, 2010).

Mirza Hasanuzzamaat al. (2009) recorded that the highest harvest index wie-emergence application of

oxadiargyl + one hand weeding treatment.
Metsulfuron Methyl + Chlorimuron Ethyl (Almix)

Metsulfuron methyl + Chlorimuron ethyivas effective against control of broad-leaved weedd sedges
(Samar Singtet al.,2003). Pre-emergence application of mixture of &almi2, 4-D (15 + 500 g h3 was most effective
against grasses and sedges, when applied at 8 DATeduced total weed density and total dry matidr higher weed
control efficiency (Mukherjee and Singh, 2005). Tgerformance of metsulfuron methyl + chlorimurohyt@ 4 g a.i.
ha' was found superior in controllingclipta prostrataand provided excellent control of broad-leaved veeadd sedges
(Singh and Tewari, 2005). Almix @ 8 g a.i.’haas found significantly superior in reducing thepplation of all type of
weeds with higher weed control efficiency of 97.2f@6 broad-leaved weeds, 60.0 % for sedges and %l1f6ér grasses
(Purshotam Singlet al.,2007). Ramanat al (2008) reported that pre-emergence applicatiomefsulfuron methyl +
chlorimuron ethyl at 8 g a.i. Haesulted in effective weed control as comparedteroweed control treatments. Govindra
Singhet al (2008) reported that the density of sedges anddleaved weeds in almix treated plots were lesapared

to application of butachlor, anilofos and pretillchalone.

Application of almix @ 4 g hdmixed with butachlor @ 938 g hat 3 DAT was at par with hand weeding twice
at 20 and 40 DAT in controlling weeds and achienigher grain yield (Patrat al, 2006).

Bensulfuron Methyl + Pretilachlor (Londax Power)

Singhet al. (2005a) observed that bensulfuron methyl (Londdxdifferent doses (40 g a.i. hand 50 g a.i. h9
applied alone or as tank mixture with butachlor @@ g a.i. ha reduced the density of all the sedges and bromdte

weeds and increased the grain yield.

Mirza Hasanuzzamaet al. (2007) reported that pre-emergence applicatioprefilachlor (Rifit) at 30 DAT
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recorded highest grain yield of 5.2 t*hand weed intensity and dry matter were most effelst reduced. Among the
weed control treatments, pre-emergence applicatfopretilachlor @ 0.75 kg a.i. Hat safener recorded highest weed
control efficiency and grain yield of 2.13 théRajkhowa and Barua, 2007). Application of prefiacfollowed by 2, 4- D
(0.75 - 0.5 kg a.i. h§ was most effective in lowering the weed densftgrassy, broad-leaved weeds and their dry weight
and thus enhancing yield attributes and yield o and maximizing weed control efficiency (Mandh&tagh and Singh,
2010).

Sunilet al. (2010) found that pre-emergence application osb#uron methyl + pretilachlor at 0.06 + 0.60 kg a
ha' followed by one hand weeding at 40 DAS recordephificantly higher grain yield (4425 kg jpand straw yield
(5020 kg h#) with lower weed population and their dry weiglesulted in higher profit in aerobic rice cultivatio
Bensulfuron methyl at 60 g a.i. iaank mix with pretilachlor 450 g a.i. Heapplied at 20 DAS were found to be effective
in controlling weeds with weed control efficiency @2.2 % and produced 5.53 thaf grain yield and this herbicide

treatment was at par with hand weeding twice ar&®40 DAS (Sanjoy Saha and Rao, 2010).

Post-Emergence Herbicide
2, 4-D Sodium Salt (Fernaxone)

According to Gupta (1997), pre-emergence applicatid butachlor @ 1.0 kg a.i. ha+ post-emergence
application of 2, 4-D Na salt @ 0.4 kg a.i’h@sulted in the greatest reduction of weed bionBalyan and Malik (2000)
observed that application of 2, 4-D Na salt at 10@8a" effectively controlled weeds and gave similar giek that of
weed free treatment. Pre-emergence applicatiomitdfas at 0.4 kg a.i. hafollowed by 2, 4-D at 0.5 kg a.i. fias
post-emergence proved it's superiority in contngliveeds and was on par with two manual weedingggit al, 2004).
Jacob and Syria (2005) noticed that post-emergappécation of 2, 4-D Na salt @ 1.0 kg a.i:'ret 20 DAT suppressed
all the weeds and it had the highest weed confficiency of 80 %. Sequential application of pratihlor @ 1.0 kg a.i. ha
! on 3 DAT and 2, 4-D at 0.5 kg a.i. han 40 DAT appeared to be the best treatment fardwmanagement in
transplanted rice (Duamst al.,2009) and lowering the weed density of grassy anddleaved weeds and their dry weight

and maximizing weed control efficiency (Mandhatadgbi and Singh, 2010).

Singhet al. (2005b) reported that combination of pre-emergexpication of pendimethalin @ 1.0 kg a.i’*ha
and post emergence application of 2, 4-D @ 500i.gha’ recorded highest rice grain yield. Jacob and S{2@05)
noticed that post-emergence application of 2, 4®ddlt @ 1.0 kg a.i. Haat 20 DAT combined with pre-emergence
application of anilofos @ 0.4 kg a.i. haenerally favoured with increased yield and nebine. Waliaet al (2008)
observed that integration of pre-emergence apjpicarf pendimethalin @ 1 kg a.i. hdollowed by post-emergence
application of 2, 4-D @ 500 g a.i. henhanced the weed control and recorded highen grigid. Pre-emergence
application of butachlor + sequential applicatidrep4-D @ 0.5 kg a.i. Hhon 40 DAS recorded highest grain yield of
4.36 t hd (Swapan Kumar Maity and Mukherjee, 2009). Postrgemce application of 2, 4-D with pre-emergence
application of pretilachlor enhanced the yieldiattres and yield of rice as reported by Mandhateyl$iand Singh (2010).

Integrated Weed Management

Heavy infestation of weeds is one of the major tra#ts for the successful cultivation of rice. Siogle weed
control method can combat the multitude of weedlams in a given area and so it is necessary t@ uganbination of

physical, chemical and cultural management teclesido achieve higher benefits in rice cultivatidhe only effective
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method to control weeds in the early stage is tkegpnergence application of herbicides.

Pre-emergence application of pretilachlor + safd@r0.4 kg a.i. Ha) followed by one hand weeding recorded
lesser weed density, dry weight and higher weedrabefficiency (Subramaniaet al, 2006). Among the herbicidal
treatments, the lowest dry weight of weeds was romb with butachlor @ 1.5 kg Hiar one hand weeding which was

statistically similar to two hand weeding (Ramphmuoliyaet al.,2007).

Bayan and Kandasamy (2002) found that pre-emergappkcation of pretilachlor + safener at 0.45 kigha
followed by one mechanical weeding at 35 DAS reduseed dry matter production, increased weed cbeffiziency
and growth attributes in direct seeded rice. Ranedra. (2008) noticed that pre-emergence applicationxafdaargyl @
80 g ha + mechanical weeding with star weeder resultdchproved weed control and higher grain and straaidyiSunil
et al (2010) found that pre-emergence application ofb#uron methyl + pretilachlor @ 0.06 + 0.60 kg ha’ followed
by one hand weeding at 40 days after sowing recdosifmificantly higher grain yield of 4425 kg hand straw yield of

5020 kg h& with lower weed population and their dry weighsuked in higher profit in aerobic rice cultivation
ECONOMICS OF WEED MANAGEMENT

Sankararet al. (1990) observed that integrated weed managemehntcivemical and manual weeding registered
higher B: C ratio than chemical methods alone. M&nueed control is practised in upland rice to mizie weed

competition which is tedious, time consuming, labiotensive and costly (Pandey and Swarnkar, 1997).

Singh and Singh (1998) reported that mechanicabdimgeat 15 and 30 days after sowing recorded high€r
ratio of 1.50 next to thiobencarb with 2, 4-D corttion. The highest net returns 25,340 ha and B:C ratio of 3.15
was recorded with application of almix at 4 g ha? followed by one hand weeding on 30 DAT (Yogalaksh20i01). The
highest B: C ratio of 2.47 was recorded with 2, d®salt at 1.5 kg Waapplied at 10 DAS (Dani Tabin and Singh, 2008).
The lower net return?(15,993) and B:C ratio (0.68) were obtained in farsrmpractice of hand weeding thrice because of
more man days employed for hand weeding at 15n8058 DAS resulting in considerable increased obsiultivation

(Swapan Kumar Maity and Mukherjee, 2009).

The highest net returr# (15,990 h&) and B:C ratio (2.00) was recorded in metsulfurnethyl at 8 g ha
(Sanjoy Saha and Rao, 2010). In transplanted biggchlor @ 1.0 kg haon 3 DAT and almix @ 4.0 g Haon 20 DAT
registered maximum monetary returnsiaf4,843 and 17,728 ha as well as B:C ratio of 1.09 and 1.31 during 2866
2007 respectively (Mukherjee and Swapan Kumar M&ifyi1).

REFERENCES

1. Abhijit Sarma, V.K. and A.K. Gogoi. 1996. Perfornsanof different weeders in rainfed upland ri€eyza, 33
178-182.

2. Alstorm, S. 1990. Fundamental of Weed ManagemeHhinClimatic Peasant Agriculture. Swedish Universif
Agric. Sci., Uppsala, Sweden, pp. 50-53.

3. Ananya, A.L. 1999. Allelopathy as a tool in the rageament of biotic resources. Critical RevieRknt Sci.,19:
697-739.

4. Avudaithai, S. and V. Veerabadran. 2000. Effecherbicides on the total weed spectrum in transpthmice.

| Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us |




[ 168

R. Sureshkumar, Y. Ashoka Reddy & S. Ravichandran|

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Crop Res.]19(1): 6-12.

Balyan, R.S. and R.K. Malik. 2000. New herbicides Jangli palak Rumex retroflexuk.). Indian J. Weed Sci.,
32(1&2): 86-88.

Bhan, V.M. 1983. Effect of hydrology, soil moisturegime and fertility management on weed populatod
their control in riceln: Proc. of the Conference on weed control in ricéhternational Rice Research Institute,

Los Banos, Philippines, Aug 31 — Sep 4, pp. 47-56.

Bhanu Rekha, M.S. Raju and M.D. Reddy. 2003. Eftddberbicides on weed growth, grain yield and ieutr
uptake in rainfed low land ricéndian J. Weed Sci35: 121-122.

Bhargavi, K. and T. Yellamanda Reddy. 1994. Gropdittern of weeds and semi-dry ric@ryza sativg under

various weed management practidadian J. Agron.39(1): 113-116.

Bhatta, K. and Tripathi. 2005. On-station and omfastudies on system of rice intensification (SRI).

http://citifad.cornell.edu/sri/countries/nepal/ngmandehi. html

Caton, B.P., A.M. Mortimer, J.C. Foin, J.E. Hill,IX Gibson and A.J. Fischer. 2000. Weed shoot nwogly
effects on competitiveness for light in direct sstbdice Weed Res41: 155-163.

Chin, D.V. and H. Sadohara. 1994. Weed problem wedd control in direct seeded rice in Mekong delta,
Vietham.Weed Researcldapan39: 18-19.

Chinnusamy, C., O.S. Kandasamy, K. SathyamoortklyGitN. Chandrasekar. 2000. Critical period of cnaed
competition in lowland rice ecosystenhs: Proc. of State level Seminar on Integrated Weatidgement in New
Millennium. Feb, 27-28. Depoli Chapter of Indianci&ty of Agronomy, Ratnagiri (Maharashtra).

Choudhury, J.K. and R.K. Thakuria. 1998. Evaluatibherbicides in wet seeded, late Sali (wintecg rOryza
sativg in Assamlindian J. Agron.43(2): 291-294.

Dain Tabin and M.K. Singh. 2008. Effect of commait @and 2, 4-D Na salt application on weed growtd a
yield of upland direct seeded rid@ryza,45: 296-299.

Dave, A.K. and R.K. Sahu. 2006. Effect of differéilhge and weeding methods on yield of rainfexhsiplanted
rice in Bastar regionl. Agril. Issues11(1): 25-29.

De Datta, S.K. 1981. Principles and Practices oéMRroduction. John Wiley and Sons Inc., New YQiRA, pp.
460-618.

Deepthi Kiran, Y. and D. Subramanyam. 2010. Peréoree of pre- and post—-emergence herbicides on fierad
and yield of transplanted ric®fyza sativy Indian J. Weed Sci42 (3&4): 229- 331.

Dinesh Chandra and G.B. Manna. 1990. Weed manadgemg&ansplanted rice grown under shallow submerge
condition.Oryza,27: 465-467.

Duary, B., S. Roychowdhury and A. Mukherjee. 20Bffect of sole and sequential application of had&s on

weed growth and productivity of transplanted ricehie lateritic belt of West Bengaih: National Symposium on

NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us |




| Effect of Weeds and their Management in Transplante Rice — A Review 169

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

weed threat to environment, biodiversity and Adtime productivity, TNAU, Coimbatore. P-28.

Fischer, A.J. and K.D. Gibson. 200Cultivares competitivos como herramienta para elngfa Integrado de
Malezas Resumenes XV Congreso ALAM, Maracaibo, Venezuét. 26-30, pp. 71-72.

Gill, K.S. 1994. Sustainability issues relatedite — wheat production in Asitn: RAPA publication. pp. 36-60.

Govindarasu, R., J. Rammohan, N. Ramamoorthy aridohamed Hanif. 1998. Direct seeding — a best kigta
for transplanted rice cultivation in futudéisan World,25(11): 20-21.

Govindra Singh, V.P. Singh, Mahendra Singh and Sifgh. 2004. Effect of Fenoxaprop-p-ethyl on tpasted
rice and associated weetlsdian J. Weed Sci35; 119-120.

Gupta, D.K. 1997. Weed management in transplantad research and development reporter. 14 (1&2): pp
49- 53.

Heinrichs, E.A., F.V. Palis, K. Moody and G.B. Agai 1987. The effects as timing as butachlor apptia on
the economics of direct seeded rice productio®l. Prot. Tropics4 (2): 95-100.

Islam, M.Z., K.A. Haq and L.R. Bhuiyan. 1986. Effexf different water management practices on gyaafd,

weed population and recovery of applied nitrogeride cultivation.Bangladesh J. Agric11(3): 57-64.

Jacob, D. and E.K. Syria. 2005. Performance ofspplamted scented ric©(yza sativa under different spacing

and weed management regimes in southern Keralaopical Agri.,43 (1 -2): 71- 73.

Jayadeva, H.M., S.T. Bhairappanavar, P.R. Somashgha, A.Y. Hugar, B.R. Rangaswamy, G.B. Mallikarju
and D. Channanaik, 2011. Evaluation of Azimsulfufmnweed control in transplanted rice (Oryza satilndian
J. Agril. Res.45(3): 239- 243.

Jayadeva, H.M., S.T. Bhairappanavar, P.R. Somashgba and B.R. Rangaswamy. 2009. Efficacy of Azim
sulfuran for weed control in transplanted ribedian J. Weed Sgi41 (3&4):172-175.

Jiang, R.C. 1989. The field weeds chemical corgenles and systemic managemémt.Proc. of the 1989 Asian
Pacific Weed Sci. Conf., 467-473.

Jitendra Pandey and K.N. Thakur. 1988. Effect abicedes and nitrogen on nutrient removal by wegds
transplanted ricdndian J. Agron.33(4): 359-363.

Kathirvelan, P. and V. Vaiyapuri. 2003. Relativéicgfcy of herbicides in transplanted ri¢adian J. Weed Sci.,
35: 257-258.

Kim, S.C. and K. Moody. 1989. Growth dynamics aferiand several weed species under density antizarti
stressedn: Proc. of the 1989 Asian Pacific Weed Sci. Co#f-56.

Kumar, V., A. Yadav and R.K. Malik. 2004. Effect amhethods of rice transplanting and herbicides on
Echinochloa crus-galland ricelndian J. Weed Sci36 (3&4): 265-266.

Madhavi, M. and M.D. Reddy. 2002. Relative efficadyherbicides on performance of wet seeded fitdian J.
Weed Sci.34 (1&2): 128-130.

Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us




| 170 R. Sureshkumar, Y. Ashoka Reddy & S. Ravichandran|

36. Madhu, M. and H.V. Nanjappa. 1995. Crop-weed coitipatin puddle seeded ricéndian J. Weed Sci27
(3&4): 191-193.

37. Makarim, A.K., V. Balasubramanian, Z. Zaini, |. 8ysiah, I.G.P.A. Diratmadja, Handoco, Arafah, |.Pardana
and A. Gani. 2002In: Proc. of a thematic workshop on water-wise ricedpction, 8-11, April, 2002 at IRRI,
Los Banos, Philippines. p. 98-101.

38. Manandhar, Sailaza, B. Bharat, D. Shrestha and Hekhak. 2007. Weeds of paddy fields at Kirtipur,
KathmannduScientific World5 (5): 100-106.

39. Mandhata Singh and R.P. Singh. 2010. Efficacy abisales under different methods of direct-seeded r
establishmentdndian J. Agric. Sci.80: 815-819.

40. Masthana Reddy, B.G., M. Dinesh Kumar, K.K. ChaBasappa and S.G. Patil. 1995. Evaluation of Angofo
plus in Kharif Transplanted Ric®©(yza sativy Indian J. Weed Sci27 (1&2): 108-109.

41. Mirza Hasanuzzaman, M.H. Ali, M.M. Alam, Mujahid BA&r and Kazi Fakhrul Alam. 2009. Evaluation of
pre-emergence herbicides and hand weeding on thd wentrol efficiency and performance of transmgdnAus
rice. American- Eusasian J. Agror2,(3): 138- 143.

42. Mirza Hasanuzzaman, Kamran Nahar and M.D. RezauinK&2007. Effectiveness of different weed control
methods on the performance of transplanted Re&. J. Weed Sci. Re$3 (1&2):17-25.

43. Mirza Hasanuzzaman, Md. Obaidulislam. Md. Shafinbdpari. 2008. Efficacy of different herbicides pve

manual weeding in controlling weeds in transplamted. Australian J. Crop Sci2 (1): 18- 24.
44. Mishra, A. and B.C. Sahoo. 1971. Cultivation of Itamd rice in OrissaOryza,8: 225-229.
45. Moody, K. 1978. Crop-weed competitidPhilippinesJ. Weed Sci5: 28-43.

46. Moody, K. and D.C. Drost. 1981. The role of crogp8ystems on weeds in rida.. Paper presented at the IRRI /
Ind. Soc. Weed Sci. Conf. on weed control in rl&RlI, Philippines. pp. 123-125.

47. Moorthy, B.T.S. and G.B. Manna. 1984. Herbicidesvieed control in puddle seeded ritedian J. Weed Sci.,
16(3): 148-155.

48. Moorthy, B.T.S. and Sanjoy Saha. 2002. Bio-efficatgertain new herbicide formulations in puddleded rice,
CRRI, Cuttacklndian J. Weed Sci34: 46-49.

49. Moorthy, B.T.S. and Sanjoy Saha. 2005. Studiesrop & weed competition in rainfed direct seeded lamd
rice.Indian J. Weed, Sci37 (3&4): 267-268.

50. Mukherjee, D. and R.P. Singh. 2005. Effect of mibesbicides on weed dynamics, yield and economfcs o
transplanted rice. Institute of Agricultural Scien¥aranasi, URndian. J. Agron.50: 292-295.

51. Muthukrishnan, P., M.N. Budhar, K. Ponnuswamy and&anthi. 1996. Studies on weed management intdirec
sown rice under puddled condition. Short commuidcatndian J. Weed Sci28(3&4): 214-215.

52. Nadeem Akbar, Eh Sanulla, Khawar Jabran and Mohah#ngad Ali. 2011. Weed management improves yield

| NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us |




| Effect of Weeds and their Management in Transplante Rice — A Review 17fl

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

and quality of direct seeded rigkus. J. Crop Sci§ (6): 688-694.

Narayanaswamy, G., S. Prathap and C. Raghava Redd§. Relative efficacy of herbicides on weed gtoand
yield of low land rice Qryza sativa..). Crop Res.31(2): 202-205.

Nasimulbari, Md., 2010. Effects of herbicides onedesuppression and rice yield in transplanted wetlace.
Pak. J. Weed Scil6 (4): 349- 361.

Pal, P., H. Banerjee and N.N. Mandal. 2009. Effjcatlow dose herbicides against weeds in transpthkharif
rice.J. Plant Production Sci, (1):31-33.

Pandey, T.D. and A.K. Swarnkar. 1997. Weed cortrdirect seeded upland ric®ryza,34 (4): 334-336.

Patra, A.K., J. Haldar and S.K. Tripathy. 2006. @&l weed control in transplanted rice in Hirakidmmand
Area.Ann. Agric. Res. New Serigs. 385-388.

Prasad, G.S.V., U. Prasadarao, N. Shobha RaniSLRao, I.C. Pasalu and K. Muralidharan. 2001.andice
varieties released in countries around the waldrent Sci. 80 (12): 1508-1511.

Purshotam Singh, Parmeet Singh, Rekhi Singh and 8ihgh. 2007. Efficacy of new herbicides in trdasped
rice under temperate conditions of Kashrhidian J. Weed Sci39: 167-171.

Rajkhowa, D.J. and I.C. Barua. 2007. Integrateddwmanagement in upland rice in Assdndian J. Weed Sci.,
39(3&4):176-177.

Rajkumar, D., E. Subramaniam, N. Maragatham and®/agarajan. 2010. Biointensive weed management in

aerobic dry sown- rice reviewgric. Rev, 31 (2): 127-132.

Rajvir Sharma. 2007. Integrated weed managemewhent and rice crop. IARI, New Dellindian Fmg.,pp.
29-34.

Ramana, A.V., G.S. Naidu and M. Bharatha Lakshi®@& Effect of some new herbicides in rainfed uglane
(Oryza sativg. The Andhra Agric. J55(2): 141- 143.

Ramphoolpuniya, P.C., Bishot and D.K. Singh. 20Rudtrient update by crop and weeds as influenced by
Trisulfuran, Trisulfuran + pretilachlor and Bensulin methyl in transplanted ric®ifyza sativalL.). Indian J.
Weed Sci.39 (3&4): 239- 240.

Rana, S.S. and N.N. Angiras. 2000. Effect of hédei in integration with halod — an indigenous rodtbf weed
control in direct sown puddle ricendian J. Agron.44(2): 320-325.

Randriamiharison, 2002. Research results on thersysf rice intensification in Madagascar. Countegort of
the Int. Conf. on the System of Rice Intensificat{®&RI), Chinese National Hybrid Rice Research egi8anya,
China, April 1-4, 2002. pp. 109-111.

Rohitashav Singh, Govindra Singh, Dhimensen, Sriaihi, Ravi Gopal Singh and Mahendra Singh. 2004.
Effect of herbicides on weeds in transplanted fiicgian J. Weed Sci36 (3&4): 184- 186.

Samar Singh, Harpal Singh, Sandeep Narwal and Radik. 2003. Performance of herbicides in transfgdn

Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us |




[ 172

R. Sureshkumar, Y. Ashoka Reddy & S. Ravichandran|

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

rice.Indian J. Weed Sci35; 114-116.

Sanjoy Saha and K.S. Rao. 2010. Evaluation of B&men methyl for weed control in wet direct-sowansmer
rice.Oryza,47 (1): 38-41.

Sankaran, S., N. Kempuchetty and R. Jayakumar..19®grated weed management for rice-rice-greengra
cropping sequence of wetland. Abstr. Paper Bienn. Conf. ISWS, JNKVV, Jabalmp. 113-114.

Sathyamoorthy, K. and O.S. Kandasamy. 1998. Crifiedod of crop weed competition in different ricelture
(lowland transplanted and wet seeded rloe)jsummary and Research achievements — 1998, AICRRGAR),

Coimbatore Centre, Tamil Nadu Agricultural UnivéysiCoimbatore, India.
Shad, R.A. 1986. Improving weed management in wettéice.Prog. Fmg.,6: 49-53.

Shailendra Singh, Govindra Singh, V.P. Singh anféd. Singh. 2005. Effect of establishment methodswaaed
management practices on weeds and rice in riceivanepping systenindian J. Weed Sci37 (1&2): 51-57.

Sharma, S.D., Sandeep Narwal, S.S. Punia and Ratik M2004. Evaluation of clomazone + 2, 4- DEE tuig
for control of mixed weed flora in transplantedetimdian J. Weed Sci36 (3&4): 187- 189.

Singh, O.P. and V.M. Bhan. 1989. Effect of timarahsplanting and duration of weed free maintenamcgield
of rice in Haryana (IndiaOryza,26. 209-210.

Singh, V.P. and Govindra Singh. 2001. Weed corghadlies in spring rice under rainfed low valleyatton of
Utranjal Indian J. Weed SciB3 (1&2): 52- 55.

Singh, V.P., Govindra Singh and Mahendra Singh.520Effect of Bensulfuron-methyl (Londax 60 DF) on
sedges and non-grassy weeds in transplantedmitian J. Weed Sci37 (1&2): 40-44.

Singh, V.P., Govindra Singh, R.K. Singh, S.P. Sinrghnish Kumar, V.C. Dhyani, M. Kumar and G. Sharma
2005b. Effect of herbicides alone and in combimaba direct seeded rickndian J. Weed Sci37: 197-201.

Singh, R.K., S.N. Sharma, R. Singh and M.D. Pan@&@2. Efficacy of method of planting and weed coint

measures on nutrient removal of ri€gryza satival..) and associated weed&op Res.24 (3): 425-429.

Singh, R.S. and S.B. Singh. 1998. Response of(fitgza sativa to age of seedlings and levels and time of
nitrogen under irrigated conditiomdian J. Agron.43(4): 632-635.

Singh, U.P., R.K. Singh and R.P. Singh. 2004. Pevémce of herbicides and cultivars under zercttillation of
rainfed lowland rice eco-systetmdian J. Weed Sci36 (1&2): 122-123.

Singh, V.P., R.P. Singh and V. Singh. 2006. Integtaveed management in direct seeded rainfed Ind/ fize.
Indian J. Weed Sci38(1&2): 49-53.

Singh, D.K. and A.N. Tewari. 2005. Effect of heiildis in relation to varying water regimes in colitng weeds
in direct seeded puddled ridadian J. Weed Sci37: 193-196.

Srinivasan, G. 1989. Influence of integrated weethagement on weed dynamics in rice based croppstgrs.
Ph.D., ThesisTNAU, Coimbatore, Tamil Nadu.

NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us




| Effect of Weeds and their Management in Transplante Rice — A Review 17f3

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Srinivasan, G. and S.P. Palaniappan. 1994. Effechaor weed species on growth and yield of ri€ryga
sativg). Indian J. Agron.39(1): 12-15.

Subbulakshmi, S. and B.J. Pandian. 2005. Influeideigation regime and planting methods on weledaf and
performance of puddle lowland riddadras Agric. J.92(4&6): 218-223.

Subha Lakshmi, C. and M. Venkata Ramana. 2009. thrawd nutrient uptake of transplanted rabi ricd an
weeds as influenced by different weed managemesttipes.In: National Symposium on Weed threat to

environment, Biodiversity and Agriculture produdtyy TNAU, Coimbatore. P. 63.

Subhas Chander, R. and Jitendra Pandey. 2001t Bfféce Oryza sativa culture, nitrogen and weed control on

nitrogen competition between scented rice and wédedgn J. Agron.46 (1): 68-74.

Subramanian, E., G. James Martin and R. Balasubteama2006. Effect of integrated weed management
practices on growth and yield of wet seeded ri@eyfa sativy and their residual effect on succeeding pulse
crop.Indian J. Agron.51(2): 93-96.

Subramanyam, D., C. Raghava Reddy and D. SrinivaRalddy. 2006. Effect of pudding, water and weed
management practices on weed dynamics and yietcho$planted rice(ryza sativy. Indian J. Weed Sci38
(1&2): 37- 41.

Sunil, C.M., B.G. Sekara, K.N. Kalyana Murthy andCBShankaralingappa. 2010. Growth and yield oblaier
rice as influenced by integrated weed managemaatipesindia J. Weed Sci42 (3&4): 180-183.

Suresh, C. and O.S. Singh. 2003. Herbicidal effecyield attributing characters on rice in diree¢ded puddled
rice. Agric. Sci. Digest23 75-76.

Swapan Kumar Maity and P.K. Mukherjee. 2009. Iraégpt weed management practices in dry direct seeded
summer ricelndian J. Agric. Sci.79: 976-979.

Tamil Selvan, N. and M.N. Budhar. 2001. Weed cdninodirect seeded puddle ricéladras agric. J.,88
(10-12): 745-746.

Thapa, C.B. and P.K. Jha. 2002. Paddy crop weegetition in Pokhara, Nepabeobios 29 (1): 51-54.

Thirumurugan, V., R. Balasubramanian. and T. Theka®n. 1998. Influence of field preparation, plamt
methods and weed management on iastology22 (1): 11-16.

Uphoff, N. 2001. Opportunities for raising yieldy lchanging management practices: The System of Rice
Intensification in Madagascam: Agroecological Innovations: Increasing food praitut with participatory

development. Ed. N. Uphoff. London.

Vijayakumar, M., S.D. Sundar Singh, N.K. Prabhakarand T.M. Thiyagarajan. 2005. Effect of SRI
(System of Rice Intensification) practices on theldyattributes, yield and water productivity ofeiOryza sativa
L.), Acta Agronomica Hungaricé2 (4): 399-408.

Vinod Kumar, O.P.S., Bana and R.R. Rajput. 1998.eVenanagement in ricdndian Farmer's Digest
(July- August): 31-34.

Impact Factor(JCC): 2.7341 - This article can be denloaded from www.impactjournals.us |




| 174 R. Sureshkumar, Y. Ashoka Reddy & S. Ravichandran|

100Walia, U.S., M.S. Bhular, Sholly Nayyar and S.S.IM/&008. Control of complex weed flora of postergence
herbicideslndian J. Weed Sci40 (3&4): 161-164.

101Yadav, D.B., A. Yadav and S.S. Punia. 2009. Evaunadf bispyribac sodium for weed control transpéahrice.
Indian J. Weed Sci4l: 23- 27.

102 Yogalakshmi, K. 2001. Evaluation of the herbicidenix + Machete tank mix in transplanted rice criMpSc.
(Ag.), ThesisTNAU, AC&RI, Madurai.

NASS Rating: 3.30 - Articles can be sent teditor@impactjournals.us




