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INTRODUCTION

'hﬂiee 1af%hw moat 1mpa£téﬁt.£bad erop of Xerala océupying
en aves of 8,5 lakh hectares, Out of this, 3,96 lakh heotares
are cultivaxad dupring the 'First Crop' seasan and more: than
&80 per cent of this area in the peason 1o under seml dry syaten
of oultivaxion. In this gysten of oultivation seeds a;@ usually
. bropdeastos ar dibbled end the erop zetsn molsture from:tﬁe fre-
quant rains.raceive& during the growih period of the arep. The
high tamyara?urs.eoupled with frequent showers that prevail in
the early period of he crop growth ¢ conducive for the emer-
gance and growth of a varietr of waeus. The grasay weeda ap-
paar along with the g@r@inating seeds of the crop aund osonsti-
tute the majar ﬁartica of the weed population, Henoe he&my
inieataxian or weeds ia a serious problem confronting the rice

grovers duyiﬁg thies arop season,

The average yield o? riee 1n this season in yep arte& to
be laa QY than that of ‘'Second® and 'Third® erop 39&30ﬂ55
ﬂmang the msny faotors reepansible for this low yleld, the role .
playcd by uegéa 18 quite aubutantialg This is clearly illuse-
trated in thé resulis of multilocational trials\conaueied in
india waich Eevnaled that the raduction In yield ot'riéo due
to weeds alone is to the tune of 15-20 per cent iox tranaplan~
ted rice, 30-35 per cent for divect seede& rice under puddled
aaaditioﬂ‘ang over 50 per cent for upland rice (Gepaiakrienna
?illal and R%o, 1974 ). They glso estimated the yatentiél,lmaa

intpraﬁuﬁtiaé of rice ia Indla on account of wesad lnfebtmzion



as 15 mlllion,tonnea pay annum hhiah is equivalent to 28 per
cent of annual prﬁduntian of rice. Proo the '?irat' arnn alone
~ the 1035 to rarmers of Kerala. &ae ta waeds works out a,stag-

gering tigure of 1,04 1akh metric tonnea of grainsc,

Aswaxhi. a nedium daraiian atraiﬂ is isolated from the
Qross hétwaeq Pta.10-and Teu~Gea—-too-Gen raleassed nt the Rice
Research Statlon, Pattaubi during 1971. It yields se ouch oo

or even nore toan ‘Jaya’ under dry Droadeastul gowing,
. 1

' Elant'pépulation per unit aree is one of th@lmajoé faotors -
deciding-thejﬁraiﬂ yial@Q Experinentsconducted at ToReRuIo
have shown t@éz exch varie%y of rice has an aptimﬁﬁ apécing
aﬁ&'that clcﬁar spacing ié;ng%;eonducive t0 obtain betier ylelds
eapacinlly fgr high yiﬁléing'strains {Tanaka et al., 19&65.The
etudies connuﬁted by Yair (1968) showved a F@neral trené in
favour of mloqar spacing for dwarf indloas., In the Plcw line
method of seaaing expﬂrimental evidencs for the varia%y Aauamhy
wider yerala cenditiona is inadecuate. To maximice producti-
vity under direet saeding 1t is negessary as a prolude to Tix
the, o?timum eaed rate that ia conﬂuaive for effective arap por-
fornance. mne spacing ahould be auch that 1t reduces wsed PO~
plation and promotea better 3101&. A :

The simultansaua growth of rice and weed aaedlings oonal-
derably reatriata the range of herbicides that could be effecti-
vely used against the weeds without causing hara lo the rice '
gseedliings, Qh@ selection of sultable mathod of woed ce@tral
depsnds on t&e 501l and environmental condition, ﬁmuﬁiea con-
ducted on ééigative herbicidal weed control revealed that

Machetle and Stan F=~34 were found effsctive in controlling weeds



in rice fieldo.(Rw0 ot al., 1976. and snith, 1965@9.Gramoxons .
Pernoxone as a conbined spray is reported to » effeotive in
controlling oertain weedo in rioo fielde (Sighand Reo, 1977),

Thore i5 vary little information regarding tho use of her-
bioides in controlling weeds under nemi dry osyotem of oulti-
vation of rice in Heraja., This investigation was thoerafore
undertaken with the following objeocts in view,

1 To evaluate the parformance of rioe variety ‘Asvathy’
under different mathods of direot seeding and weed

control.

2, To conmpars the relative effiolency of the pre sowing
herbicide CGramoxone + Fornoxons, the pro-emergent
. herbloide 'Machote’ and post emergent bhorbicide
Stan F=34,

3« To study the offect of weed control on ylold and
quelity of rioe,

4, 70 work out the scononics of different methods of

vead oontrol.
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REVIEW OF LITERATURE

Heavy 1nfbatﬁtion of weds is o serious problon confron-
ting the rioe growers during the first orop eeason under eeni-
dry eysten of cultivation, Hand weeding is the usual praotice
of woed control which 10 cootly, loborious znd time consuming,
Chomioal mathod of woed control 1s now baing widely adopted in
rioe fieldaﬂas it 18 quiock, efflolent and labour saving, The
rosults of &omo of the cultural and herbloidal weed oontrol
trinlc are reviewed horounder.

1. Ingsas in riece produoction dus to weedn,

Weed infogtation omsas gonsiderable raduction in yleld
of rioe, toecds reduce tho market value of the produce ond in-
ocrease the ﬁoat or harveating, drying, cleaning ete,

According to Chang (1973) yleld roduction cmmoed by weeds
ranged from 11=6v per cent depemding on weed density in the
rice fields of Talwan, Copalakriohna Pillal and Rao (1Y74) es-
timated that the Aexteht of yiold reduotion in rice due to
weedo alone was around 15-20 per cent for troneplented rioe
" and oveor 50 por oent ror uplend rice, Thoy aloo roported that
the potential loss in production of rico in India waoe msbout
15 million tonnes por onnum. Shetty and G411 (1Y74) revealed
that grain yleld doolined by about 10 g/ha where the time of
renoval of woeds was extended from 6-8 woeks after tranaplan~-
ting. The extont of yield reduction, compared to grain yield
in hnnd-uee%rd plote in tramsplanted rioe, dus to weods alone
asmounted to 26 por oent (Mahto, 1975).



2e Crop=wond compatition in rice,
‘Datta gt als (1968) reported that grass weedo were mood

influentiel in reducing grain yleld, followed by broad leaved
speoien and then"by ssdges. Fohinochloa orusegolld and Cyperuo
difforais were more competitive with rioe wheors fertility is
ﬂigh. vhereas Monoohoria vaginalin and Harsilea guadrifolia
hed sinilar effecte at high and low fortility (Chang, 1972).
Gavadia ot al.(147%) concluded that tno oriticel period of

wood competition in rice CV.Naylemp was during the first 60-79
days after transplanting. According to Shetty and G111 (1974)
the most oritiocel poriod of crop-weed oompetitiontin trangplen-
ted rioe woe' between 4-6 weaks after trunsplanting, Penchal
and Sastry (1474) rovealed that in rioe, increases in the dura-
tlon of the weed free poricd were accompsnied by linear in-
oreasea in grain yicld fron 5402 to 5.74 t/ha.

High ylelding ond lodging resistont cultivara conpeted
with barnyard grnoe for periodas ronging from 10 daye after
enorgancs to the whole goneon, It wns also found that toe com=
petition inoronsed with inoroase in period required for orop
maturity (Smith, 1974). Swain at al, (1975) proved that the ad-
verse efreotwof Cyperus difformis on rice yields was linear from
the time of appsarance of the weed until the completion of rice
tillering. there high populations of Cyporue difformis compoted
with rios fo€ the whole of the growing comson, rice yicldno were
reduced by 2§-43 per cent particularly under conditiona of
high 201l fertility.



. Je Heed spsctrum in rice fielda.
Conaitions favourable for grovwing rioo are algo favourable

for the grovth and reproduction of terrasirisl, aguatio and
sori naquatlo weeda, mninoahloa orus-galll (1) Beavu cnd other

annugl, uoialtum loving grasaos congtitute the sorious wseda as
stated by Smith and Shaw (1966) f£ron United Statas, Swain (1967)
from mustralio and Mukhopedhyay et sl (1973) from India,

Patro et al{1970) reported that Bramrostis najor, Cyperus
amabilis, Cyperus exaltatus, Pimbristylis diphylla, Marsilea
qusdrifolia, Oxaliz oorniculata eoto, wars the lmportant weedo

found in the Agricultural University Paruz, Rmbaneowar. It

vas roported that Drachioria mutioa and Hotoranthera reniformis

wore the itwo dominant weod apaoléa on the CIAT Farm (Anon,1971).
Datta and Laosina (1974) reported that Soirpus naritizus wvas

a serious weed of flooded rios fields in Philippinen and other
Asian countries. Gopalakrishna Pillai end Rao (1974) reported
that tne comvon voods found in tho wet land rice rields of

Mongoumpu were Fohinoohloa golonum, Fiabristylis miliscea,
Oyperus rotundus oto. According to Chouhan mmd Patil (1975)

tho pmdoﬂrﬂmt voada found on the experitental fara Raipur
wexe erus pilopua, Cyporas irin, Cyperus bulbosus,
Echinochloa orusgalil, Fleusine indioa, Dichanthium snnulatum,

Cozmoline benghalensis etc, Mohmmed All amdl Sankargn (1575)
obasrved that Echinoohloa orusgalll, Echinnohloa aolonum,

Cyperus difformis, Cyporug irip and Maroilea guedrifolia wore

the predominant weods found at Coimbatore. Acecording to




Hair ot 81.(1975) the most important woeds found at Rioe
Recearch Station, Pattambi were Echinoohlon cruszalli, Brachiaris

spooles, Jleome species, Yiubristylle wmilimcen etc. The
moet troublesonma weeds of rice in Nunjadb were different ope-
oles of Fohinoshlon rnd Cypsrus (chetty mmd 6111, 1975).
Zahran end Ybrahim (1975) obmerved that barnyord gracs wns
the moot predoainant weed in fanoul in tho Nile Delta.

4. LRffiocienny of horbioldos in relation to environmont.
souza and Dov fantos (1969) revealed that gracide was the

best herblolde for the control of weods on wet low land and
upland soil, mlépon ot the rate of 15~22.5 kg/ha gave satis-
footory control of perennisl red rice (Oryza longistaminata)
on fallow land in Senegal river delta rice fieclds (Booken, 1972).
Datta (1972) observed that for direot sceded, flooded rice,
gramlar foraulations of saveral new herbioides sush es Luta-
ohlor, benthiooard and C¢288 were highly eelcotive in oontrol-
ling bamyard graos and other anmual weeds under tmpﬁoal oun=-
ditlions, Chang and Mao (1973) reported that in pot trinls
mcorporau...on of =traw achos into paddy =0il considerably re-
duced tho affeoct =f Saturn, Tok (nitrofea) 10-401 but not that
of Heohote, The initin) effeotivenass of hesrbloidos (esrcoimlly
cgalnat Fohinochloa oruegslli)was reduced by straw ashes but |
reaidunl aotivity was not much affected,

At high tooperaturos (95°F) MCPA killed young rice tioe

sues while older and uore mature tiscucs wers not injured.

Molinate epplied po ct-emorgencs into the water, canced injury to
rioe plant &t temperaturea over 95°F csneolally 1f thoy were
conpletely oubmerged (Baycry 1974).



Y« Methods of weed oontrol,

Effaotivo wead conirol syetemo coubine preventive, wech-
anfeal, oultural and chenlcul methods, Non-ghemical method nay
combine sows or all the following practices, planting weed
frco seed, crop rotation, levelling lund, thorough soed bed
preparation, smlcoting tho proper seeding method and mennging
wvater and fertilimers properly. Chemical mathod 1ﬁvolve the
uee of herb%cidea that seleotively control weeds in rice when
opplied corrcotly (Saith end Seaman, 1973).

5.1, Hon chomion]l mnthode.

5el.14 Proventive,

Praotices that help to prevent weed infestations or their
aprecd in clean fields include the use of high quality seed
that s free of waed sceds, irrigation with water free of weed
geeds or other wasd propegules and oultivation with olemn
equipment, According to mith and Shaw (1966), red rice is
usually opread by contominated oeed.

5e1+2« Mechanionl,
waed oontrol by hoeing 1s on effiojent method but labolyi-

oo, coatly, tiue concuming snd unsuitable for large Lfarno
(Ahlgren et al, 1951), According to Patel (1965) the use of
rotary ueodar haos been found to give Inorease ylelds by 3 per
cent of thoae obtained with hend wesding. Grist (1975) also
reported that Japmnose rotary weeder provided a favourable
eavironnent for rloec.
S5e1+3. lUater nonagenent,

Smith 63967) recormonded dralning the f1eld soon after
geeding to control aquatio weeds and algue, FParther ha reported




thot land | lovelling and the proper construotion of leavee
parﬁitted uniforn depth of water and reduced tho weed infes-
tatlionp, Crafte end Rodbino (1973) reported rlooding ao an
offioiont rothod of weed control.

Selede Cultural weed oontrol, ,
Cultural mothods of weed control havo been practiced

since nan first realised ihe benefioial effacta of weeding,

In rioe fields, the general method 18 only hand weeding.
Leeding will have to be more thorough in broadomst rioe fields.
than in tréhuplmted tielda as tho woed growth ia much hoa-
vier in tho formor,

Gr.lst" (1953) cusgested that hand weeding was the bent
method of controlling wesds in rioe. Haymes (1355) and
Placo (1955) aleo recommended hand weoding ac en effioient
nethod of wosd control in rice flelds, Vaohhen! and Choudhari
(1963) from Central Rico Research Institute, Cuttack reported
that hand weeding end veeding with Japaieee rotury woeder
ware asc good a3 harbieidal spray,.

Exparimentn conduoted at the Intornatlonal Rloe Research
Inatituto revealed that a single hand weoeding at about twenty
five days after seeding gave maxicuz yield in upland paddy
{ Anon, 1965). It was aleo found that poatponing the weeding
by twenty days fronm twenty £4fth to fortyfifth day of sowing
reduced the yield at ths rate.oi‘ 43 kilograms por heotnre por
day amd sherply increased labour roquiremenis,
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In rice culture, @echainical weeding 1o prectised only un-
dor dry eown conditions in U,3,A, (Smith and Shew, 1966), Ao~
coxding to them repsated cultivation in spring betore ooeding

could control graoses including Tohinochloa speclen. However,

1t was inoffective againet Hetoranthera snecies.

502. Chomicnl weed control,

A nuoor of haronioides are raeported to be very useful in
controlling weeds in coereel orops. Among them the effielenoy of
Stam F-34 (Propanil), Maohete {(Tutachlor), and Granoxone
(Paraquat) + Fernoxone (2,4=1) in oontrﬁlling veeds in rico
fieldn have been evaluated by several scicntisia.

De2e1e Hinm F=34,

Stan P=34 1s known ao en effective horbicide in éontrol-
1lin~ weeds in rico fields { Smith, 196D),

Towit (1961), Ven Rejin (1963) aad csvernl others roported
thot Stan F~34 offor a great proniss in controlling both grass
and non-grass wecde in rioo coile.

Falr ot al.(1964) obsorved that 'Kavaeda'(FEohinochlon
crusgalli) a najor woed found Iin rico rields of ‘*tuttenadn’
could be controlled with Stan F=34. Omet#o, Sedd ond Gilveria
(1964) found that Stom P-34 reduced infeotation of weed flora
composad chiofly of QOynodon daotylon, Portulaca oleracens end
Pyrontogia inymea by 47 per ocnt in rioe fields. Sajo (1965)
studying the relativo officlenoy of certain propanil formule-

tione obtalned 89 por cont control of woeds mainly Eohinoohloa

orusgalll, iHanna end Choudharl (1966) from triala carried out

at Central Rice Tensarch Institute, Cuttack roported that
1|
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Stan F-34 qupreased graminaceous weedo in uplend rice, Sahu
ond Jana (1§%8) fron thelr investigations on the control of
woeds Ain paddy fields observed that grasses egspecially barmyard
grasn were controlled much better by Stan F-34 than elther by
MCPA of 2¢4=Ds It was alco noted that Stam P=34 was wore of-
feotive under drained conditions and older wecdo woero resistent
to this chemical, Higher yleld of graln and straw wap aloo ob-
tained £rom plots truated with Stam F-3%4,

Sajo looc, oit. found that Stam F-34 cauged no injury to
rioe plants when appliod at 4.6 kilogran per ocd. atrol
(ve57 ha) vie. at three timss the normal ratve. Verta anﬁ Moni
(1967) xeported thot Sian P-34, 2 kilogrom aed. per heotare
controlled monocot weeda in rico fields, :

MukhOpﬁdhyay ot al.(1967) fror & study on the effeot of
stam,F-34 in ocontrolling weeds in upland rice observed that
this herniclpa at the rate of 3 kilograms per hectare gave good
control of weeds whoen applied tuo wceks after planting rioe. But
there was reguueration of plots so treatved. Sapelkin et al,
(1967) »eported thut Stam F=%4 gave effeotive control of weeds
wnon appliod at two to three leaf otapge of fha weadn.

6111 ot al.(1977) showed that propanil aepplicd plots gave
an average of (.87 t/he grain yleld against 6.81 end 0,32 t/ha
for the haad waeded (twice) and unweeded 1ﬂ4ts respeotively,
o Koushik and Maal (1477) found that propanil and hand
woeding wore equally effective in ocontrolliing wseds in dircot

geeded and transplented rice. Both gave on inorease of 2780,

f]
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2290 and 5060 kg/ha In grain, otraw cnd totzl dry uatier roe-
peotively over the unwseded chock. Propanil oo Giom P-34 at
2 1/be aleo.reduoed the dry matter acoumulation of monocot and
dioot woeds to 2n extent of 56 and 48 per cent ranpootively
as compared with the unwesded cheok. ‘

Hustafée et £1,(1977) roportied that a combination of bi-
fenox (1 kg/ha) with propunil) (0,7 kg/ha) increased the orop
yield in rico considerably over the hund wecded control.

Acocoxrding o0 Roy and Ram (1977) hand weeding wamo the beat
treatrent in the control of wueda, The most proumising hsrbiolde
next to hand weeding wao propanil (3 kg/hn),

. S4ngh end Chauzhon (1977) showed that the weedo in uplond
paddy could be effzotively controlled with the appliontion of
propanil ot 1.4 kg/ha + one hand weeding ao conpared to eontrol.

Singlachar (1977) found that arong the liquid forculations
. of difforent horbicides tested, propunil gave reeultis coupa-
rable with the hand weeding,

7ooh (1977¥ reported that propanil when applied at 2.24
kg/ha in 4 per cont urea solution, 15 doys after rice emergence
gave the least weed growth in upland rice, 0Oplit applioation of
propanil at 1.,% kg/ha each at 15 days and 30 doyo after rice
ecsrgenos recorded tne highest grain yiold,

5¢24.2+4 Machete,
Experimgnta oonduoted at Fanpur revealed that pro-emergence
applieazionﬁof mechate gramalesc at the raio of 1 kg a.i/ha
was found toiba tho beot treatnent for controlling woods
(Anon, 1972),
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Salcedo cnd Reyee (1972) aoncluded that pre-emergonce
application of granuiar herbicides 2,4-D sster, tutcohlor and
trlrlurnlinﬁax 3 doys after tronsplanting gavo tho best weed
control and”a sipnifioantly higher paddy yleld. It wms reported
that offeotive control of Soirpus moritimus wan obtained when
butechlor uéa applied as pre-emcrgence followed by MCPP post-
exergence in flooded rigo flieldas of FPhilippines (Dztta and
lasoina, 1974), Tanglah et al, (1974) revealed that Maohote
(hutachlor)tgranulnr at 25 kg ne.il/ha applied 4 days after tra-
noplanting provided effeotive woed oontrol,

According to Rao et 2l. (1976) the weed oontrol effici-
ency of butachloxr was 83~89 per ¢ent in en exporiment on up-
land dirsct sesded rice,

Balu ané senkaran (1977) reported signiricant reduction
in the nmumber and dry matter prodaotion of weeds in the hervi-
clde treonted ploto compared with the unwesded control, Among
tho harbicide treattionts, weed control efficienoy vae in the
order of penoxalin, butaochlor and oxatimron st 1 kg/ha,

Durey qnﬂ Rao (1977) chowed that efriciont weed oontrol
ap woll as yleld compared to hand weeding could be obtalned
in trensplanted rico with butachlor, )

Gill et al.(1977) revecled that buteohlor (1.5 end 2.5
kg/ha) spplicd =4 days after traneplanting gave eorfeotive
control of barmyard grase (fchinochloa oruegalli).

Kekat cnd Maai (1977) roported that butachlor reduced
the dry mnit?r accurulation in weede f£ronm 170 grans to
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19i, grazs/og.ms in both direct seeded ond transplanted rioe.
Tno grain aﬂh straw yields were also incoreased by 1190 and
1290 kg/ha réspaétivaly dua to woed control measures in the -
direct sccding mothod,

Raushik ond Mani (1977) found that butechlor was the
bost in controlling weeds for both direot seeded and trans-
rlunted rice variety ‘Improved Sabarmnthi’,

Mukhopadhyay end Zen (1977) showed that butachlor indivi-
dunlly and in combination with Insectioldon wao nore efficlent
in suppressing weed population thon nitrofen or bventazon ap=
pliec nlone or in combination with inseotioideo,

Mendal (1977) rovecled that pra-stergsnce application of
tutechlor at 3.6 kap/ha controlled all annual grassee, sedgen
end broad leaved woeds through ocut the orop period indzy loend
rice.

According to Mustafes and Ray (1977) a combination of
bifenox (1 kg/ha) with butachlor (0.85 kg/ha) inoreased con-
siderably, the yleld of tuo rice varicties Pusca 2-21 and Jays
over the hand weeded oonmrol.l

Parthasarathl (1977) reported that the highent yield in
rice wao obtained with butaohlor 1.25 kg/ha vith an inoreace
of 10 per cent over the hand wecded plots,

Roy and Ram (1977) conoluded that among the different
herbicides éénteﬁ. butaoohlor (1,5 kg/ha) and propanil (3% kg/ha)
wore found most promising which gave yield conlparable to that
of hand weedsd plotn,
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Singh end Chsuhan (1977) showed that wesds in the upland
paddy could be effestively controlled by the application of
butachlor granules at 2 kg/ha ¢ ono hand woedling,

Singh et al, (1977) reported that butaohlor (C.5 kg/ha)
epplied pre-plant « propanil (2 kg/he) applied poot emergence
gave the best control of weads and the nmaximun yiold of rlce
over the oontrol vhich was given one hand woeding,

Bulu and Sankaran (1978) concludsd that the relative waed
control effiojioncy of bLutecnlor and ponoxalin .on two varieties
of rico ADT=31 end CO=37 wore on par and were found to be aig="
nifioantly suparior to tho rest of the herbioidos tested both
during moneoon and SUNMAOT GOASONH,

Balu et al.{1478) rovealed that the minimum uptaire of
Ny P 2nd X by ;goedu was rogistered in butachlor troatag plota
followed by Javirooan whileo the maximum orop uptoke amd yield
wap found in butnshlor and penoxalin.

5¢2e3¢ Cramoxons ¢ Terioxona.

Singh and Reo (1977) roported thai a combined apray of
Cramoxone (0,5 kg/ha) + Fernoxono (2-4 kg/ha) uae found to te
vory efflolent in the oontrol of wator hysointh (Eiokhornia

gransipos folne) a pestiferous mud free floating agquatic weed,
chmemﬁhzmd Rno (1977) rovealed that a combincd gpray of
gramoxono e Pernoxone gavoe the best control of Typha angustata.
According to Singh axd Gupta (1977) pout ezargent appli-
cation of Gramxone at the rate of 0.% kg/ha along with Ferno-
xone 3 kg/he gave promicing acceptable woed control in sugarcane.
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Singh end Gupta (1976) conoluded that Gramoxone + Fernozons
was the best in controlling the wocds In sugoroano,

Balosubracanian and Sankaran (1477) showed that the re-
pidues of flunnlgralin - paraguat/Ston Phai combinetion af-
footed the growth of lab<lab, Alachlor = paraguat/Gremoxono
and fluchloralin - paraquat/Gramoxone conbinatloas wore repor—
ted to b3 phytotoxic to sorghunm,

Singh at al. (1977) reported that paraquat/Gramoxone is
the best post emergence horbicide in cotton. It can be aprayed
at the rate of 0.5 kz/ha 25 days after eowing provided that
the spray droplets do not fall on the orop plunta,

Malik et cl. (1978) in & study on the effeot of horbdieidal
treated water on‘zhe yield of various kharif and rabl orops
conoluded thgt Gramoxone had noither any phytotoxio effeot on
thé orop teated nor it reduced the crop yieldnm,

6. Influsnos of opacing on growth and yield of rice.
Yarmada (1961) hao roported that higher plenting donsity
within linitn produced more totnl dr& nattor and grain por wnit

arca when rice was grown on loss fertiliged soll., Under fully
fortilizod condition, the growth of the plant was aoccslerated,
the space was covered with leaveos, cnd the total yiuld of the
dry maticr par unit arca at harvest tico becono conatont rogaerd-
leco of its dennlty. Thus wag obsarved the "law of conotent
finnl yield in plant growth" (Kira ot al., 1959).

Morata et gl. (1957) found that the narrower toe spacing
the greater the photogynthetio ability at the early to middle
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otege of growth, However, the relationship was reversed in

the lator otegen,

Bhen (19607) reported very little difference in the nutrient
content of plant tissus as influonced by cpacing and popula-~
tion, but dr;y natter produotion increassd with on increarse
in spaoing,

Veohind et 2l. (1961) have rocorded.increased plent height
on increased spacing uhile Lel and Xi (1967) reported groater
plant hc!.ght; in ologor opooings. NHishisawa (1967) on the other
hand have obrlaorved greater plant height under dencge ataxﬁa in
tho initiel steges but inoreased height under low density snd
paturity. |

Hdayatullah and Sen (1944) reported that productive til-
lers and paniole length were funotions of speoing, Bhaktal
{1960) obeerved better tillering under wider spsoing, Veohhani
et al,(1961) found maxizun number of tillers and ear bagring
tillers under wider epacing, showing a lincar trend in tillering,
fooording to Mandal end Mshapatra (1968) maximun numbsr of
effectivo tillers were obtuined under closer spaolig.

Inorease in tho number of grain per panicle and number
of cpikelets per penicle with widor spaoing were uloo reported
(Anon, 1964; Matsuo, 19653 Ahmed and Rao, 1966)es On the 9'thor
hand numbeyr of paniclen and the total number of spikeclets per
unit area inoreased and the weight por panicle and risan grain
woight deorsased with en ingreace in plant density (Yemada
19613 Anon 19643 = o 0t al. 1964),
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Trials conducted at ¢.R.R.I., Cuttaock for four measons
with high y%elding varieties indicated that spacing effeot or
interactions with other faotors were not significant in the
majority of the seasons, with the result that specific plant
population requirements could not be conolusively defined.
Wider spacing for dwarf indioa appeared to have a better zdvan-
tage in nitrogen response {Rao, 1968).

Rosults of the experincents conduoted undex the A,I,C.R.I.P
auring Rabli 1968 showed that a spaoing of 20 om x 15 cm to bs
good for IR-8 (Anon, 1968),

Te yﬁtake of mitrients by weeds emd orﬁﬁa.

Boerema (1963) reportad that the raduction of weed com~
petition due to application of proponil resulted in en in-
oreasged abs%rption of nitrogen by rice, almost 3 timeas, It ia
reported that barnyard graass in rioe fields removed 60-80 per
cent nitrogen from the soil (Swain, 1967). Verma and Mani
(1970) repor%ed that unchooked weed growth depleted solil nmutri-
ents to the ‘extent of 20.0, 11.8 and 20,0 kg/ha of I, P and X
reopectively. A single applioation of Stam F=34 (8 kg/ha) .
brought down the mutrient deﬁletlon by waeds to 1.6, 1,0 and
2.4 kéfha of i, P und X respectively. Shetty end G111 (1374)
.revealed that both the weeds and the crops competed for the
mtrients to the maxirmm during the earlﬁ period of growthf The
oonpetition for so0il nitrogen was maximum during 4-8 weekiﬁ after
transplanting, Weeds were more effiofent 1ﬁ:n1trogén upteke them
the erop, vhereas rioe was mors effioient in absorbing phosphate
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and potaeh.?ifhe total uptoke of nutrianta by the orop and

the veedo tdéethgr in unwoeded plote waas loss than tho uptake
of nutrimte by the orop alons in weed frce troatzenta, Hand
(1975) foun{ithat horbicide uco affected sn appreciable decrsase
in nitrogen depletion by uced growth, as a conseguoncs of whioh
conoiderable improvensnt in nitrogen uptake of tho orop plunta

and enhoncenent in orop yioclds ocoured.:

8., Harbloide vregidunl studico, -
tiockn,, 6t 8l.(1969) oonoluded that atrasine applied to
sorghun at reoommended ratens did not peraist long encush to
I.

cause loseses of winter wheat in a vinter wheat - sorghuz -
fallow rotation. RP = 17623 nlons or wixtures of propanil
or butaohlor or benthiocarb gave a rosidual conirol which
lasted 4-6 Jéeka uhareﬁu gransves quickly ifnvaded plots that
has reoeived the standmrd treatzents, propanil end wmolinate
(Snith, 1972). Vanadeven end Patil (1972) in an experdment
to otudy the residual effect of herbicides, ronctar, END~60-T0
and tavron (G) under three vator management praotioes in rice
found that tavron (8) cppsarsd to have the grastest residusl
effeot underlaaturated condition, In genaoral, it was obeerved
that the toxlicity of all the chenicals tried was completely
reduoed within tho third wock after epplication. Trials condu-
cicd at Taiﬁan rovealed that ome application of herbicldes
such as butaohlor, ¥=401, nitrofen =nd benthioccarb in rice
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doos not lemve residues in emounts toxio to soveral uplond

rice crops that follow rice (Anon, 1973). In the expericents
conducted by Rangiah et 6l.(1974), 1t was found that Machete
(C) at 2-5 kg e.4/hs applied 4 days aftor transplenting and
Stam P=34 at 3 kg n.i/ha applicd 3 wooke after transplanting
followed by one hand weeding five weeko afier planting provided
effective weed ocontrol but the chemioéla themsolvon lecked ede-
quete residunl activity againot perennial wecd growth,



MATERIALS AND METHODS
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MATERTALS AND METHOD]

A field exporinent designed to study the performance of
rice varioty ‘Asvathy' undey direct seeding in xé€lotion to
nethod of cowing end weed oontrol wag oonducted during the
firot orop senson of 1978 at the Rice Research Station end
Inqtruotionml Fara, Mannuthy., Toe f£ield sclcoted for the ex-
lperlmnnt was under bulk orop of paddy for the provious two
agncons. Heedloldal tricls had not been oonduoted in the ex-
rorinantal site for tho laot five yoars,.

1. Hatorinls,

1.1. Site, olimate and ooil,
The Form is situnted at 12°32'H Latitude and 74°20'E

Tongitude et an altitude of 22.25 m cbove ML, This area
enjoyo a typloal humid. tropioal olimate,

Tho detnils of the moeteorological observatlons fqr the
period are presentsd in Table 1elelsnd Ffigueel.

The 801l of tne experimentol area.waa moderately wsll
drained, mediun olay loan in texturs, the ohemical charaoter-
inotion of whioh are presented in Table 1.1,2. \

1.2, Season,
The experinont was conducted during the poriod from
Hay €0 Oatober, 1978.

1.3. Secds, ,

Tho variety ' Aowathy ' selected for the study 16 1solated
fron the cross betwsen P%b.10 aud Dac-Geo-Woo=Gen, It is a
dvarf varlety having a duration of 125 doye. This variety wns
found enitable for dry sowving in tho first crop semson,
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Table 1.1.1,
Hedh_gaeklx waather paransters for the entire rice growing

period

Tomperature Rani= Totel rain- Sun-
Daration period °c) dity fall shine

Max. Min. (%) (rnn) (hours )
105.0?8 20 Te%e T8 359 24.8 8445 606 5.0
Be5eT8 10 14,5.78 34'.6 25.7 8844 - 4,2
156578 10 21.5.78 2.0 2444 91,8 1345 1.7
22.5.78 10 51,5.78 31e3 2444 93.6 2443 4.0
1.6.?8 to 7-6.78 27-1 22.6 95.5 3800 Qo1
B8.6,78 t0 14,6,78 292 223 94.5 19.5 1.1
15.6.76 to 21.6.78 23,2 22,7 94,4 2844 0.5
22:,6,78 to 30.£,78 2867 22,7 94,2 273 0¢5
1778 $0 T7.7.,78 2848 2247 94,2 72,0 1.0
84778 10 144778 27.1 22,2 96,2 54e1 -
154778 to 21.7.78 233 2340 94.1 6.1 3e2
22:TT8 €0 317,78 28,2 23,0 94.9 29.1 0.7
18,78 t0 7.68.70 29.1 23.4 94.4 15,1 1.4
8,878 10 14.8,78 28,1 251 9544 22,8 0.1
158,78 0 21.8,78 2844 2245 95¢1 1.5 0.3
22,84.78 t0 31.8,78 2842 22,9 9447 204 0.8
149478 to T7.9.,78 29,9 23.1 93.4 2,0 55
849,78 to 14,9,78 30.1 2343 90,7 1.7 45
15.9.78 10 21.5,78 3044 22,9 93.0 2.2 . 4.9
22.8.78 to 30.,9,78 20,8 - 22,9 92,7 2.2 2.9
110.78 to 7.10.,78 30.4 22,6 90,5 2,2 S5¢3
8,10,78 to 14,10,78 3242 23,5 91,8 142 Se7
15.10,78 -t 21,10,78 31,3 23.6 91.8 6e4 249
22410,78 10 31,10, 78 31.7 23.08 8545 4.4 249
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Tavlo 1.1.2.
Chouical chnrastoristlos of soll

Coantent in .
Conatituent s0il lethod uced
Orzonic cardbon 00,8377~ vaikley and B].ac!:'s titre-
tion method
Totnl nitrogen 0.10082 " Morpkjeldahl method
Availeble PO 0,0004% In Bray 1 extraot, Chloro-

stermious ~ reduced ‘molybdo-
phosphoric blug aolour
rwothod.

Available x'ao " 0400474 The neutrel ammoniun age-
’ ' 2atetazftraot. flang~-pho-
omatYic,.

Totel Py0g | . 0.0524¢ In HOL extraot os smroniua

pho aphouolybdate, voluhnetrio.

fotal K,0 - . 0038414 In HCL extraot fleme photo-
. _ netric,

pH ' - 54t . 122 so:l'.l golution ratio
. k¥ ueing o pH neter.

1-4. Vomares ond fbrtllizagg-

F&rmyarq zanure at the rate of 5000 kilograms per heotare
vas applied unifommly ao basal dreosing., It wes of tne, fol=
loving eompcoition, '

Ritrogen 0.41 per oent
Thosphorus 0.29 por oceant
Potaosiun 0,39 per cent

In esddition, lime (54.3 per cent Cz0) wag appliod unifor-
nly at the rato of 6G0 kilogramo per hootare about 4 days
prior to cowing,
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Tho fortilizora with the following analysio wore used in
the experiment at the rote of 90 kilograns of nitrogen, 45 kilo-
gramp of phosphate and 45 kilograme of potash per hsotare,

Aozoniun sulphate = 20.1 poer cont nitrogen,

fuporphosphate « 16.5 per cent Po0;
(phogphorums pentoxide)

Mariate of potash - 55 per oant xéo

(Potassiun oxide)
Urea =~ 45.5 per cent nitrogen

1.5« Hoerbloidns,
1<5.1« Butachlor (Machete)

Muohete 1o a.propriefary proauet of HMosanto Chomlioalo of
India (Private) Limited, The produot containing tho aotive in-
gredient butachlor, (2-ohloro=2'6* diethyl-H-Butoxymsthyl
eostanilide), 45 avallable in the form of 50 per cent 0 and 5
per ooent G. It i a pre~emergence horbicide with good effioiency
for conitrolling annual gressos =nd broad leaved woods,

145+2« Propantl (Stom F=34),.

Stam =34 is a proprietary produot of Mess ra Indofil
Chomicels TLimited, The product containing the aotive ingredient
propanil, (3,4 - Dichloro propionanilide) 4s avalladle in the
form of 35 por gont BC. It 48 a poat-encrgent contaot hervioide

recoamended for seleotive wead control in paddy orop.

1.5+3. Paraguat (Gramoxone)
Grenoxone is a broad spectrum contaot herbicide bassd on
paraguat aultoble for orop and non orop situations. Gramoxono

containing 20 per cont aotive ingrodient = paraquat &s a
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product of The Alkall and Chemioal Corporation of Indim Iimited,

1.5.4. 2,4=D (Fernoxone) ‘

Fornoxone ie a geleotive weedioide. Tho formilation uced
vag 80 per oeat water soluble codiun aalt of 2,4-D, supplicd
by Chamo minsral Industrlos, Thana. |

2. Methodo,

2:.1¢ you »
Split plot experiment in rondomioed blook design was ado-

pted, The expericent comaprised of 20 trectrento with spaoing in
tho whole ploto and wced oontrol treatments in mudb ploto. The
troutnents were roplicated 5 tines., The leyout plan is given

in Pigure 2,

Tragtnents
thole plot treatucnts Abbrevictions
(‘Spaoing)
1. 30 om flow line St
2+ 45 .0m {low line 52
3s 60 cm flow line S
4« 20 x 15 ¢a control ]
%Etcggcgmantﬂ
T1e Ston P=34 ‘ 157 |
2+ Maohote W2
Je¢ Gramoxone ¢ Pornoxone W3
4. Hand weoding s
5« Unwocded control g

The details of tha layout plan are furnished bLelows
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Total numbor of dreatmonta in one block ¢ 20

Numbar of blocko t 5

Totzl number of plota . : 100

Gross plot oize t 544 X 6 8q.M
Ret plot alge t S.4 X 5 pq.M
Total sxperiventul area ¢ 0,441 ha,

2,2, Rate of dilution and mothod of appliocs v

The herbicides worc dissolved in water as given below ao-

cording to the recommendatlion of tho mamufacturera.

Macheto $ 2 kg a.d. in 500 1litres of water per hactare,
Stom F-74 t 1.5 kg c.d. in 500 1itres of wator per hectare,

Gremoxone ¢ ¢ 2¢ litreo of Gramoxone + 700 gno of fernozone
~ Pernoxone in 500 litres of water per hcotaras,

Tho solutions of Machete - tha pre-amergent herbioide end
Stem P=%4 - the post emorgent herdioide wore applied uniformly
a5 a blankst spray in the respeotive plots uaing a hand opo=-
ratod knapszok oprayer in the early hours 4o avold spray
drift. Tu2 pre-sowlng weedioide Gramoxone, was applied two daoye
bofore sowing. Tho field was thoroughly drained off prior to
the applioation of Stam F-34 on the 14th dny after sowing,
Machete solution was sprayed on ‘the alxth day after sowing.

2.3+ Hand weeding,.
The f£irot hand weeding was done on the 30th day and the

second one on the 4Uth day after sowing,

244, Fleld oculture,

Tae oultivation practices reootziended for ‘Aswathy® by
the Xerala Agricultural Univorsity were followad, Tho land
vas ploughed twice, cloda wore broken and all the wasds and
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stubbles were removed, Parm yard nenure was uniforaly spraad
ell over the field baforo the s:cond ploughing, Iins ;an
applied at the rato of G600 kg per heotareo in two split cosess
the rirst dose at 350 kg por hectore as baaal drasaing at the
time of finnl ploughing cmd the sccond doea at 250 kg Pr he-
otare as top dresoing about ono month attar souing. The for—
tilieers for basal dresocing were applied as per tné schodule
of troatnents a doy before sowing and mixed with noil by hond
raking. '

The entire dose of pﬁoapnorua and potessiun and half the
doss of nitrogen wsre applied aa bansl dressing., The remalning
half tnas dose of niirogen was applied eo top dressing on the
45th day aftor osowing,.

The oesds were sown on 17th Moy, 1978« The ased rate
usad was 80 kg por hectare, Controlled irrigntion and dArainage
were dono as and when roquired. Two protective spraying with
Bikalux on 20th day afier sowing and Iebaycid and Hinosan on
50th dey aftor sowing wers givon., The stand of the orﬁp was
good. Therc was no lodging or cerious attack of posts gnd dise~

acaf. Tho orop wae harvested on 125th day after sowing,

2.5, Obaervatlonno,

2.5.1. Obgarvation on wecds.

{a) Yasd count,

Ths wead counts were made from the sampling unit in esch
plote Tho mean number of woeds per quadrate was worked out.

The weed counts vere made at 4 stegesg 30, 40, 50 and 60 dayse

LS
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aftor sowing the orop, Total wonocot end dicot weed poéuiar

tions vers recorded.

(b) Dry matter of weeds,
Try welght of woeds colleoted on 3Uth, 40th, 50th &nd 60th
day after sowing axl at harveat were racorded.

Obeervationa on the geraination of the orop secds were
teken for ine trentmenta uhich received pro-gowing and pre-
exergent horbloidal appidioation.

2:542+ Orop growth charactarg.

(a) Hoight of plents.
Tho plent height in on was recorded at 30th, 45th, 60th

day after cowing end at harvest. [HHolghts of plante wore tmeas-
ured from the bottom of the oklm to the %ip of the longest lenf
or tip of the earhead whichever was tallest.

(b) Humbar of tillers,

Tne tilleors fron each sampling unit were counted on the
above datos and the values por square metre wore computed,

2e5.3, Yleld charaotera,
(a) Productive tillers.

Runver of productive tillers from each sampling unit wore
countcd =nd the velues per square metrs vere calculated,
(b) Percentoge of productive tilleras.

Humbor of productlve tillera from eanch sumpling unit were
oountecd and the peroentnge worked out on the total nunboy of
tillera at maxicum tillering stage. |
(c) Longth of;panicle.

length u.in oentimetres from the ncok to the tip of
paniole was measurcd,
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{(d4) Number of s_per panicle.

Runber of graino in onoh panicle wers recorded,

(o) Thousend rprain weight.

me thousand grains waro osunted from the cleaned produce

fron cach plot, weighed and recorded in grams,

(£) Grain yleld,
The grain harvestad from ecch nat plot wos dried, cleaned,

winnowsd and weighed. From this yleld of grain in kilogramo
por hecotaro was caloulated and recorded.

(z) Strav yield,

The weight of oun dried otraw was pecorded plthlae od
from this the ylold of otraw in kilograms per hectare was
couputod,

2.6. Chamfonl annlycis.

246e1. S04l onnlyseig.

Conponite eoil sanples colleoted prior to the éommgqcemant
of the experiment were anaiysed for total nitrogon, avoilable
PoOge available K,0 and pi.

20642, Wood annlysis.

Tho NPE contant of woed memples wore ostimated at the
40th day after sowing., From thie NPK uptoke by weeds per
heoturs wero worked out.

2.6,3, Plunt analxaia.
The H, P and X conient of rice plonts at harveet were

detoruined,
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2.6e4s Frotein aontent of prainag.
The nitrogen content of whole gralne was astimated by

the miorokjoldahl method and tha protein content of grains
was computed by multiplying the nitrogen content by a fector
6425 (Mmptun Q_'E &_l_og 1965)0

2.7« Statintical cnalynic,.
Tne data reluting to ench charzeter wora analysed by

applying tho snelysis of varienoe teohnique as euggeated by
Pones and Sukhatme (1954) for split plot design.
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RESULTS

The resulta of the exparimant oonducted to study
the parformance of rioce varioty *'Aswvathy’ under different
methods of sowing ond wosd oontrol are furnished below.

Te Obsewatlon-s on weed,

A- 1‘!&0& WEO’-QB.

Tho differsnt opocion of weods found in the exporimen-
tal area wvers colleoted and identified prior to the siord
of the exporiment, The waod grouth in the fiold coumprised
of grasses, seﬂgau ond broad leaved weeds, Wesd spacies found
in the exparimeatal filelds are clasasified in Table 1,

Table 1.

Olnasification of weeds in the experimentsl field

Soientifio nane Farnily

T. Grascos

1. Alotoropsin oimicina Cranineces
2, Brachiarin rasose Crariness
3. Cynodon dactylon Granineas
4. Echinechloa golonum Gramineae
5 Fleucine indica - Graninone
6 Erogrostis aop. Gramineas

7+ Oplimaenus burmannii ’ Graminens




B4

De
10,

Panioun repons
Paspalam sgorbdioulatum

Setorin spe

II. Sedg.oa

1.
2e
3.
4o
5

Bulbostylis barbata
Cyperus difformis
Cyperus diotans
Cyperus irin

Cyperus rotundus

IXY., Broad leaved weoda,

L
2.
S
4.
Se
6.
Te
8.
e
10.
1.
12,
13.
14,
15,
16.
17,

Chloroxylugc porcurialis

Cleome viscoga

Furhorbia hirta
lybanthus enneasperris
Hyptis suaveolone
Indvigie parviflora
HMelochlin corchorifolin,
Merromia tridentata
Mollugo pentaphylln
Oldenlandia spe
Poveronia pellueidan
Phylleonthuo debilis
feoparia duleia
Sebsotiona chomaka
§ida retusa

Sida rbombifolia

Staghytarpheta indica

34

Craninaae
Craninoae
Craninesge

Cyperaoens
Cyperaceae
Cyperacens
Cuperaceas

Cyperacens

Fuphorblaceae
Capparidaocece
Euphorbiccecs
Violoceae
Tabiatae
Onagracoos
Sterculiaceas
Convolvulaceas
Molluginncene
Rubiacoee
Piporacece
Fuphorbiaosae
Sorophulnrizcece
Euphorbinseas
Malvaocenes

Malvaoeasn

V-vr'br_n.a. e
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Fron the Table pressnted sbovo, it can be coon thad
veed species found in the exporimontal rield include not
only the wt land weeds but aloo dry suvd garden land weoda,

Be. Wead count.

a. Total weed population per sguars natre,

The obsorvations on total number of weeds tzken on
30th, 40th,-50th and 60th day after sowing were analysed
saparately and the anzlysis of variance tablos preceuted in
Appondix I, II, III and IV respectively. The mesn values
correaponding to differcnt treatmento are givon in Tables
2y 3¢ 4 and 5.

1. 30th day nftsr sowing.
Fron the anclyein of variance tables (Appendiz 1), it

wao found that tho efrfeot due to various mothods of weed
oontrol wan signiricont. The unwoeded control plot rocorded
tne highent total mumber of waeeds (102.15/1112). HMecheto ap=
plied plois recorded the least weed count (53;?5/h2) when
compared to other treatments, Grasoxone ¢ FOrnoxone wag as
effiojent as Stam F=34 in controlling woode,

Tne effeot duc to wvarious epaoing wan also significant.
Among the treatneats 45 oa flow line gave the lowest valus
of total weed population (66.72/6%). Taerc was no signifi-
ocnt differance betwoon S14 S3 and 4.



Tatal weed pomi!!.ationfma on 30th day.

Tabla 2

34

%9 o 1-:3 /] h’s Hean
91 68,0 5642 65,6 68,6  105.6. 78,20
5.‘2 5800 46.6 60.0 7404 94.64 66.?2
3 67.4 56,2 65,6 B4d4 1022 75.16
% 64.6 56,0  65.4 86,6  103.2 75.16
Hoan 64.5 5375 65.15 83,5 102,15
e 3(0005) Spaoing t 4,849,

0 D(0.05) woed control 3 3.85790.



Table 3
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Total weed popuia$ion/m2 on 40th day.

TSP TP IR EY T LI N aof K X Ea £F 8 60 bl ]

Wy Vo Wz Vg v Mean
§ 81.6  69.8 84,2 105.4  124.6 93,12
S 72,0 59.6  74.6 98.2  113.2  83.40
53 82,2 68.0 79,8 100,2  114,0 85,84
2 B1.4° M. 83.2 98,2 116.0 90,08
Moan  79.3 671 80.45 100.5  116.95

] 5-5880

€ D (0,05) Weed control i 5.17606




Table 4

Total weed population/m® on SOth day.

W 1 1'!2 !'.:3 \‘?4 1’-'5 ¥oon
Sy 90.2 7444 914 11344 1206 100,20
Heon 96,90 84.05 97.70 117.5 133.45
C.D, (0.05) Spascing ¢ 643967

C.D. (0.05) Woed control : 3.4549



Table 5

Total weed population/m® on 60th day.
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W1 W2 W3 /] W5 Hemn
S 122,0 103.4 121.0 143.8 1704 132,12
S2 104.0 93.8 103.8 128.8 149,6 116,00
83 116.6  101,2 115.4 128.0 148.0 121,84
/| 115.0 105.,2 112,8 133,00 152,00 123,60
CeDs (0.05) Sonoing t 9.5309
0.D. (0.05) toed eontrol 3 5,9360,
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2, 40th dny after sowing,

The effoct due to diiforent methode of wecd oontrol
wvas oipniriemt, The unweeded control plots recorded the
moxizun total number of waeds (116.95/a°). Machete treated
. Plota recorded the lowest value for total weed population
(67.1/&2). Stan F-34 wan on par with Gramoxone ¢ Farnoxone,

The offeot due to different treatmonte in opacing was
also 3igzrificent. 45 on flowline recorded the lowest number
of %o0ial uwzeds (8304/m2).

Ve §0th dﬂz after BOV!.!’!E.

Thero wao signifioant differance botween tho offect
duo 0 differeant methods of weed oontrol. HMaximum number
of total weeds was observed in the unweeded onntyol plot
(133.45/m2). Mochets treatod ploin racorded the louoot num-
ber of total wecds (8@.05/m2). Gramoxone + Fernoxone and

Stem F-34 uore on par in controlling wecda,

. The effect dus to differant treatmente in spacing was
alno oignificant, 45 oz flowline rcoorded the lowest nun=
b0z 0f toinl waeds (100.2/m2).

4, £0th day after sowing,

The effeot duo to differont methods of weed control was
algnifieant. The unuaéded control plot recorded the hichest
auzber ot total weeds (155/m2). Hachote vag significantly
superlior to all other herbioides in controlling weads,

Stea F=34 was on par with Qramoxons + Ferioxone in control~
1ling wﬁedﬁ.
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The offeot dus to different spacing treatnents was aloo
found to be signifiomnt. imong the treatments 45 om flow
line gave the lowest valuo for total number of wseds (116/m )

5. Monocot weed populmiion par Bﬂﬁi‘ﬂ matre.

Tho analyola of varicnoa tabloo corresponding to the
obgervationa on monocot weed populations per square .ﬁg'tm
on 30th, 40th, 50th and 60th dny-after sowing care ﬁmﬁiphéd
in Appendix V to VIII. Tue moan valuco of monocot waoed popula=—
tion at each observa;tian era given in Tableo 6 5 9,

1. 20th doy after mowing,.

_ The effeot of waed oontrol treatment alons vas afgni-
ticant, con';rol plot .regorded the highesat number of monogot
veeds (53.4/52). Machote applicd plots gave tho lovest num=
bor of monocot woeds (23.05/&12). Stan P34 wvae oo otfi.oient
an Gramoxone « Pernoxone in controlling wonocot waeda.”

2. 40th day after cowlng,

The effeot dus to different methods of weed control
- wns found to ba oignifiocnt. Monocot weed population wne
highost in the control plot (60.65/-2). Machets traated
plota rocorded the lowest numbor of monocot wagda (28.9/&2).

gtan F=34 ond (ramoxone ¢ Farnoxone ware on par,

7he effeot dus to various sproing wan sloo significant.
Among the treatusnts 45 cm flow 1ine gove tho lowest valus
of monocot weed population (42.0/-:2}. ;



Table 6

Monocot weed population on 30th daj.

40

W Wo w3 3] 5 Mezn
59 37.8 24,8 33,2  47.4 S57.2 41,08
€2 33.8 19.2 3.2 41,8 53,8 36,36
T3 35.0 23.8 35.8  45.4 51,2 39,24
c4 31,8 24.4 3648 45,8  51.4 38,96
lslean 35 08 23.05 35.9 - 45.1 53-4

C.De. (0.05) lLeed control s 2,60.
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Table 7

Morocot weed population on 40th day. '

W V2 w3 w4 w5 Meon
S 45.6 30,8 43.6 56,6 65.8  48.48
& 30,0  23.6 38,0 52,6 57.6 42,00
53 45,2  31.0 43.6 53.0 53.2 4640
S8 43.4 30,2 3002 54.2 59,8 43,56
mean 43,05  28.9 38,85 S4ed 60,65

q.D. (0.,05) Bpao!.ng t 2490

CoDe (0.05) Weod oontrol : 554



Table 8

Monocot weed population on S50th day,.

42

Wi o W3 W4 W5 ‘Heon
51 57.0 38.6 57.0 63,0 752 59.16
53 52.2 4040 5246 65.8 69.0 56,08
4 50.6 36.4 5044 58,2 6948 53.08
Hoan 51.30 3695 51,70 53.45 703
CeDs (0:05) Spacing 8 4,224
N0 (0,U5) teed ocontrol 3 24575



Tadble Q

Honocot weed population on 60th day.
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Wi 1) w3 Wa V5 Mean
51 64,0 - 49,0 65,2 75,0 88.8 68.‘:0
6 57.2 418 5548 6646 79,0 60408
53 61,2 47 .4 61.0 66.8 T6.4 62,56
84 61,0 | 45.6 61,0 69,8 70,4 63,16

CaDe (0,05) Weed control g 3,219
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3« 50th day aftor soving,

the affect dus to different mothodn of woed oontrol
wao significant, The unwoedsd control recordod tho max:l.tmm
number of monocot weeds (70,3/a°), The lowsst number of
monocot weeds w:;l observed in plote tz;eated with Machete
(3{5.95/:12-). |

Tho affeot due to different epzooing trontments wan
also significant., The lowast number of wonccot weeds was
observed in 45 on flesw line and was on par with 20 x 15 o
dibbling, |
.4+ 60th dey after soving, |

The effeot due to difforent weed oontrol treatments
- was algniﬁcdnt. The wiweeded oontrod plot recorded tho ma-
xiun mamber of monocotuwedds (GO.GSIna). Maohste appliod
plots gave the lowest value of monocot weed populations
(45.95/012 )e Gtam F=34 vna ap effiolent as Gramoxzone +
" Pornoxane in controlling monooot weeds.,

The effact due to varicus treatzents in gpacing and
it ersotion wore not aignificant,

0. Dicot waed vopuletion per square ustre,

The enalyonis of varicnce table correeﬁonding to the'
observations on dicot weed population on 30th, 40th, 50th
end 60th day after sowing are furnished in Aprendix IX to XIT,
Tho mean velues of dicot weeds per square netre at each ob-

servation are given in Teblea 10 to 13,
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Tshle 10

- Dicot woed population oa 30th day.

w1 W2 Wz 1/ W Mem

51 308  27.6 32,0 41.6 53,8 37.16

52 27.6 23,2 28.0 4.4 43.8 31.40
83 33.8 23.8 32.0 42,0 52.2 37.76
54 30,6 26,0 1.8 42,4 54,0 36.95
Maan 30,7 26,4 30.9 40,1 5049
CeDs (0.09) Spocing s 2,178

0.De (0,05) Waed eontrol ¢ 1,80



Table 11

Dicot weed population on 40th day

W tp W3 w4 W5 Mem
1 40,2 35.6 39.2 508 5446 45.08
2 3.6 324 3.6 47.6 53.8 41,80
53 39.8 35,6 38,2  50.4 56,0 44,00
54 304 35,2  40.4  47.2 56,2 43.68

Moan 39,25 34,70 38,85 49,00 56,40

CaDe (005) Hoed control s 1,925



Table 12

Dicot weed population on 50th day

LL W2 13 ¥4 W5 Mean

B1  49.8 45,0 49,8  62.2 68,6 55,08

S22 464 422 46,0 56,2 65.2 51,20

63 48,6 48,6 468 55,0 62,6 . 51,52

] " 49.4 45,2 48,2 576 66.8 53.44
Mean 48,55 44,235 47,70  ST.75  65.8

CeDe (0,05) toad control s 1.70.
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Table 13

Dicot weed populsaticn on 60th day.
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IV 137 \is 117} ¥5  Mean
81 6046 53¢2 55942 70,2 79,0 64.28
'S 50,6 46,4 54.0 62.2  T70.6 56,76
53 5604 5240 5644 63.8  T2.2 60.16
s 554 51.8 570 o4 o4 T4.2 60.'_56
C.Ds (0,05) Spaoing s 4,297

CoDe (Qe05) Uced oontrol

t 1.748
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1« 30th _doy aftor sowing,

The offcots due to wead control and spaoing treatmontis
woro found to be aignificent while tho interastion cffect
wao not oignificent, Control plot reocorded the maximun num-
ber of dicot weeds (50.95/h?). The lowast value for the total
dicot weed population wao observed in Machets treated plota,
Stem P-34 troatcent was found to ba on par with the Gramoxone e
Fernoxone traatment, Anong tho apaoing troatments, lowest
number for dicot weod population wae observed in 45 en flow-
ling, All the other mpacing treatments were on par.

2, 40th day aftor sowing,
Thno effoot duo ¢0 weod oontrol treatmante alons wan

found to be significant, The unwoeded gontrol raeocorded the
highest dicot weed population (56.4/h2). Machete troated
plots showed the lowest nuuber of dicot woeds, while

Oramoxonc + Fernoxocno and Stam P=34 troaiments were on pare
There was no significent dirfference betwoen the spaecing treat-
nonta. Hbua%ar 45 cn flowline gave the miniomum nunber of

dicot vocgde,

3, S0th day after sowing,

The offoct due 10 weed control treatnonto alono wag
found to bo significant. Control plot recorded the highest
dicot woed populntion. Tio lowsst number for aico£ weodn
was observed in Mochete treated plots while Gramoxono +

Pornoxone and Stam P-34 wors on par. Though the cpacing
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troatments did not chow any oignificaont difference, 45 om
flowline gave tho minimm dicot weed population.

4, 60th day aftor sowing.

Tho effeot of weed oontrol and apanoing troatments were
found to Yo aignifioant; Among the weed control traatmonts _
tno unveeded control rocorded the highest number of dicot
wecdo, Gramoxone e Fornoxone and 3tan P=34 trealmentn wore on
pare Tho lowest nunmbor of dioot ueedu.wnn observed in Macnote
treated plota,

Tn the oane of spaoing, 30 om flow line gave the higheat
dicot weed populatiion, There waso no cignifioant difference
hetwoon 45 on flowline, 6V om flowline and 20 x 15 om 4ib=-
bling. But 45 om flowline gave tho lowest numbor of dicot

waada,

C. Lood control effioicuoy.
weed control effioclency was caloulated on the basis of

total weed population and presentod in Teble 14, The following

formla was uced for the caloulation of weed oontrol affioionoy.

VCE » YPQ = vpT x 100
5

where
YOE = teed control afficiency

WPC = voed population in the control plot
WPT = Weed population in the weed control treatmonta.

Prom tha roculio it wao oboerved that Mochete had the
higheot wsed control effiolency (34.88%) followod by



Table 14

weed eontrol efficiency

51

Total number of waels tesd oontroi

Treatacnte per o on 60th day effiotenoy($)
1, Stan P-34° 152,52 26,33
2+ Machete 134&52 34,83
% Sermorons r 151,00 26,91
4. Hand veeding 17764 13.92
5« Uhwoeded oontrol 206,60
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Gramoxzone ¢ Ternoxone (26,914) and Stam F=34 (26.33%),
vhile the hond weeded plot recorded the lowest weed oontrol :
effiolicnoy (13,92&',).

D. Dzy ueicht of weeds per square metra,
Tiie obmervations on dry wolrht of total weods taken on

301-11, 40th, 50th end GOth day after cowing and at harvest
vere analyced separately md the nnalysie of variance tabvles
are presentod in Appendix XIIT to XVII. The meen values cor=
recponding to the different troatments at the vorious ctagee
uTe glven in '_Lfablen 15 o0 19,

1. 30th_dey after cowing. .

The effeet due {0 weed control treaotments alone wos sig-
nificant, The unweeded control plot recorded the naximm dry
welght of woeds. Mechete applied plote gave the lowast velus

of dry welgnt of weeds compared to other weedleides,

2. 40th day safter sowing,

The offcots due to wsed control end spacing treatmente
vore found to Vo significant. The control plot gave the nn-
xiva dry uelght of weedo. Among the harbioldas Machete treat-
ed ploté gave the minimun dry weight of waeds,

The affgot due to differont spacing treatments was gl
pignifioont, 20 x 15 om dibbling gave thalowsst value of
dry welght of waeds. .

3. 50th day after soving,

The effect dus to weed control traeatments alone was

foumd to be significant. The unweeded control plot recorded



Table 15

Dry weight of wecdo on 30th dey go/a®
{After Tog. transformation)

St 177 1442 1449 2008 2,18 1,790
52 1071 1.11 1.66 1089 2-05 1.644

53 1.73' 1.02 1.44 1.97 2-07 1-646

&

1.72 1.12. 1.44 .94 2.01 1+650

Maan 1.73 117 1046 1.97 2,08

C.Ds (0.05) Woed cantrol ¢ 0,106



Table 16

Dry wolght of waesde on 40%th dny gm/m?
(Aft¢r square root trabobr mation)

L

Wy W2 s Wa us Weon
51 10,18 7.65 10,30 5,33  15.44 9,78
R0, 9.71 5+93 Be37 4,49 12:26 8,15
o% 948 6,39 9.51 4449 13,84 5,74
S8 8432 548 7.83 395 13.14 7.75

Hean 0.42 6436 9¢02 4,57 13,67
CoPe (0.05) Spacing s 0,986
.0, (0,05) Woed control ¢ 0,680



Dry welght of veeds on 50th day gm/m2

(Af%or squaro root transfornation)

Table 17

59

W W2 W3 3/ | Vg HMoan
) 12,08 9.36 11.48 4.38 15,82 10,62
53 11,75  9.42 11,80  5.03 15,80 10,77
o4 10.31 7.79 10,03 4.20 14.85 9.44
Hean 11.44 8694 11.03 4,6% 15.71

CoNe (0e0%) Veed coutrol & 0,702
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Tablo 18

Dry weight of weods on 60th day gm/m°
(After nquare root trancformation)

1 Wo W3 Wa 12031 Msan

31 14.71 11 .60 15.04 6.02 17079 13.03

3 13.40 10,05 12439 5.85 13,88 12,11

c4 12,95 10,13 12.84 7.02 19.47 12,50
Mean 13.54 10,76 1349 6.38 19,0

C.De (0.05) tecd controsl : 0,83



Dry welght of wesds at harvest kg/ha

Table 19

o7

Maon

I Vs W v5

by | 296,63 248,30 508430 137,93 383,96 274,97

Sp 319.63 220,64 312,63 117,98 3I83.62 271,63

S5 323.96 263,30 297497 153,31 385.62 284.63

84 307,63 218,64 288.63 133,32 376.62 264.97
Hean 31197 237,64  301.64 135,65 283,30

C.De (0.05) Weed control s 16.83
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the maximm valute of Ary weiéht of uéada. Among the heroi-
oildes, Machete gave tho lowest value of drxy weight of'uaeda.

Grazoxone + Fernoxone and Stenm Fe34 were on por.

4. 60th day after‘sowigg.

The effent due to weed control treatimento alone was sig-
nificant, The maximun dry waight of waeds was observed in
tho unweeded oontrol. Machete gave the lowest value of dry
weight of woedo while Sizm.T-34 was onpar with Gromoxene +

Fernoxona,

5. At barvest,

The effaoct dué to woed controltireatments alono was
found to bo aignificanﬁ. The unweeded control pleot recorded
thae aaximinm dry welight o; weeds At the tine of harvest.
Arong the herhioideq, Haénata applied plots gave the least
value of dry weight of weads. There was no significant dif-
ference batwsen the siam P=34 and Gromoxone + Fernoxons
treatmnta,

IX. Crop growth charsetors,

a. Heirht of nlants.

The observation on height of planta om 30th, 45th, 60th
doy after souing and at harvest were taken ond enalyoed
soparately nnd the analysi o of verlence tables aore given
in Appendix XVIII to XXI. Tho moean values are prenented in
Tableo 20 to 23,




Table 20

Halght of plants on 30%h dgy (incr)
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15 ) g W U Heen

31 37.6 41.96 37.26 30,24 34,66 HB8,.34

52 36,86 40,46 34474 40,40 . 31,96 36,90

83 3266 36.£6 31,82 35,04 20,22 33,08

34 3728 42,12 35,08 45,10 - 35,02 39,32
Mosn 30,12 4C.30 3572 39,60 32,71

CoDe (0405) Spacing

2,2097

0., (0.05) ¥eed control: 4,0133
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Table 21

feight of plents én 45th dsy (in om)

1 W w3 2] w5 Mean

_C.;)

4249 48,92 42.16 4734 724 43,73
S2 41.22 48,62 3874 48.98 34,10 42,33

59 39,22 43,30  37.60 40.62 32,26 78.72
S8 AG,20 52,42 44,04 51,10 40,06 46,76

CoDe (0s05) Spooing : 3.8624

0.D. (0.05) Wead control 3 1.8594



Holght of plants on 60th day (in- cm)

Tablo 22

61

137 o w3 g W5 Memn
51 50.10 54.54 48.74 52.56 55.00 52,18
5o 49.82 57.48 47.20 54.86 41.86 50,24
53 45,50 54496 44402 48.94 39,60 406.70
3| 53468 60.33 5330 5776 48,70 54,76
Mean 49,83  56.84 48,31 53.53 46,29
C.Da (0.,05) Sprodng t 2:,444

0D (0.05) teed control

g 102735



Zable 23

Height of planto at harveast (in cn)
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W4 g w3 |5/

w5 Moan
, -
59 6940 = T6,T6 ° 63,08 ~ 75,80 ° 62,83 ° T0.78
sp 67.92  T6.28 ~ 67,14  T3.24 61.66 63424
o3 64,93 T6.98 -~ 62,%4 7114 57436 66,56
94 69 -3’0 T4¢42 E-B.OB 76-82 65.08 70-74
6174

Mean 67.90 76410 66,06 74025

CeDs (0,05) teed control s (,34760



1. 30th dcy aflar so .

Frou tho rosult it was observed that the waed control
end spasing cffecte wore significant. The interzotion effeot
a1d not show any significant difference, Machete troatment
recorded tho naxitun holght (4043 coum) vhich was on por with
hand weeding (39.6 ¢n) and superior to all other treatments.
Among tho spacing trqatmagta, 20 z 15 ocn dibbling gove the
highest value (39.32 on) which wns on par with 30 en flow line
(38.34 on)e Rext higher value was observed in 45 oo flov
1ino which waa found cuperior to 60 om flow linec.

2, 45th day after soving,
The effeot due to weed oontrol and apacing treatuents

wvers found 4o be aignificant, The interzotion elffect wan
not oignificant, Hachete applisd plots recorded the maximum
hoight (48.4 om) vhich waw on pay with hend weeded treatrent
{47.01 cm). Soth wore superior to all the othor treatmoents.

Sten P34 and Cramoxone « Pornoxone treatresnts wors on par,

In the ocasa of spacing treatmonts 20 X 15 oo dibbling
gave the maxioum helght (46.7 cn) followed by 30 on flow line,
45 oa flow 1line g1l 60 om flow line respcotively.

3. 60th day after sowing,

The weed control end spacing treatments were oignificont
on tho 60th day after sowing. Tho intersotion eficct wose
not oignificant. Maximm hoight (56,8 om) was observed in
Maohote treated plots olosely followed by hand woeding
(53.5 ca). Both were cuperior %o all the othor trestmenta.
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Unwoeded control gave the lenat wvalue of plant helght (46.2 cm).

Azong tho spaoing troatments 20 x 15 om dibbling recor-
ded tho maxivun heoight (54.7 om) and was superior to all the
other 4roetoenta, The lowsst valuo was observed in 60 om flow

line,

4, At harvest, ‘

The effeot due to woed control treatments sione was aig-
nifioant, Specing and interaction cffeot 4id not show y,
significant difference. Anong the woad control treatnente,

the maximiz height wan obuerved in Machote trocted plots
(76.7 on) which wam supsrior t0 all the other treatients ax-
gept hend weeding, Tend weedead treatment recorded a height
of 74,2 ca and wvas on par with tho Maghote treatmant,

b, Tiller numbar ver ogunre matra,

Tue obsarvationo on the total number of tillera per
square metre on 30th, 45th and €0th day after sowing were
takon eand analyssd geparately ond the analyals of variance
taobles are given in Appondix xK31t0 ®¥w The mean valuso of
tho numvor of tillers at saoh observation are given in Tablos
24 to 26, ‘

1. 30th dny efter sowing,

" Tho effeots dus to difforent methods of woed control and
opacing woere found to bo slgnifioont, The maximum nurber of
tillers wap obsorved in Mashete treated plot (278.96/a°), The

unweeded oontrol plot reosrded the least nusher of tillers
( 206.55/912)- The intoraction effoct did not show ony signie -t
fioent difforence,



Pablo 24

Tuzber of t1llers/o® on S0th day
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Moan

. 155 | ta W3 7.1 W
3), 180,80 221.56 195,20 214.4 164,80 195,35
4 205,71 346,98 295,70 290,37 245,75 292,90
CeDe (0.05) Sproing 3532

C.De (0005) ¥aed ODntI‘OI 811.14



66

Tablo 25
Rumber of +1)lers/o® on 45th day

1 up W g Ky Meen

258.85 300,83 203.52 303,16 240.20 27331

o3
ol

50 213,04 251.14 211.30 232,09 183.59 218,63
S3 102,40 224,76 19844 216,00 16G.4 197.59
o4 263,40 12,35 241,76 284.35 210,46 263.47

Hoan 230,67 272,27 225,74 258,91 200,16

GaDe (0e05) Spacing 239,05

CeDs (Cu05) VWood control s 11,34
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Table 26

Rumber of '?.illei-s/aa on 60%h day

4 Wa w3 Wa W5  Mean

S9 258,85 298,49 268,18 303,16 244,86 274.71
S2  209.57 249,40 211,30 222,12 181,86 214485
93 182,63 223.16  198.4 218,36 161.6 196,83
82 200,58 348,98 271,72 376.23 225,77 300,63

HBE.II 232085 280,01 237040 279 098 203, 52

CeDe (Ve05) Spooing g 35.7T1

C.De {0.05) weed controle 12,68



bY

Anong the various spacing trectnanis 20 x 15 onm 4dibbling
. recorded the highoest number of tillersn (292.90/1:12) and wag on
por with 30 om flow lina, Tho loweast numbar of tillora was
observed 1n 6O ca flow 1ine (195.35/m%).

24 45th day efter soving.

' 'i‘he offeot due 4o weed control mmd apacing troatnents vere
aignifionnt on the 45th doy ofter sowing, Machete treatment
wes found to be suporior to all tho other weed control treat-
mentos. Maximun nuober of tillera (272.27/&2) wag obasrved in
Maohete epplied plots. Hund wesded plotn -eaordcd' the next
higher number (258.91/o°) of tillers. The loast value of the

number of tillers was ssen in the unweeded control plot.

Among the various epacsing afifectn %0 om flow line i
gave t}ze naxienm mumber of tillers (273'.31/::12) and wvas on par
witih 20 x 75 em dibbling (263-47/'&12). The lowost number of
tillers was observed in €0 om flow lino,

The interaotion effect was not aigniricant,

3o 60th _dny after sowing,

Tue spacing and vead coatrol treatments were slgnificant
on the 60th dsy after cowings. The highest nuobor of tillers
was recorded in Machuto trontuent (280.01/:2) snd wap on par
ulth hand weeded trectment (279.98/m>)s The unwesded control
plot gave the lowest valus of tillor count (203.52112) whilo
Ston =34 and Gramoxono < FOrnmoxons wers on par,
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fwong tho different apoeing treatments 20 x 15 om dib-
bling gave the maximum number of tillers (300.63/a°). The
next higher numbor of tillers was observed in 30 oa flow line
(274.‘?-1/.2). 45 oo flow line and 60 om flow line wore on par,

Tno internotion offect was not found to bo aignifioent.

I1II. ¥ield charactera,

a. Produotive tiliers per sguare motre. .

Tne analynis of varience tableo is presented in Appendix XxXv
Tho mean values of the numbor of produotive tillers is given
in Table 27,

. Froa the analysis of varimcee table (Appendix XXV, it
wag found that the offeot due to varicus mothods of weed con-
trol end epaoing weres eignificant, The maxinun nunbor L‘;f pro-
duotive tillors was obascrved in Mochoto treoated plote
(250.23/l2) oloocly follownd by hend wooded treatments
(249.62/:12). Cramoxone + Fernoxone wos on par with Stam P94
treatconts The unweeded oontrol rocorded the least valuo of
produotive tillero (193.7/!12)-

Anong the aifferent spacing ireatments 30 on flow line
vas found to be superior to all the other treatments. The
highest mamber of produotive tillers (266-.f!b/n2) was recoyded
in 30 oca flow line. The noxt higher nmuaber of productive til-
lers wvan oboarved in 20 x 15 on 4ibhling. 60 cn flow line
save the lowest valus of tho number of productive tillorns

por equore metre,



rable 27

Hunber of productive tillora/h? at harvont
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W1 Wa w3 W4 W5

81 253436 289.66 256444 294.3é 236,72
S, 20348 202,06 208,04 216,78 176,98
B 113.26 215,78 195.6 216,02  157.3

24 227.16 253.44  227.54 271,36  205.81

266,10

.208,66

191,58
236,66

C D, (0.05) Spmlllg t 18,24

0.0, (0.05) Waed oonirol 1 10.88
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b Pergentnego of productive tillers,

The anslyais of varionoe table corraosponding to the por-
cantage of productive tillers is preaented in AppendixxxViand
moan voluss in Tablo 28,

Tng effect dus to differant mgthode of weed oontrol alons
wap found to be significent., The highest percentese of pro-
duotive tillera wams ebeorved in the hand weeded plote (61.54)
and was on par with tlochote treated piotn (60.55)e Stam F=7%4

treatnent wan on par with Graroxone « Fornoxono treatwent,

The unwaeded control plot recorded tho lowast percentage of
‘pmductiva‘ tillora (48,56)s The effect dus to opaoing and in-
teraction were not significant,

0. Iength of panloles,
Annlysis of variance table is presented in Appendix ¥V
and the menn valuass in Table 29,

' The effeato dus to spacing and weed oontrol :treatnenta
were aignificent vhile thé interaction offect vas ndi aigni-
ficant. Among the weed oontrol treatmonte Mechete treated
plots recorded the maximum length (20,3 om) end was on par with
hand weeded trentmento. Doth were superior to all the other
treatnento, The unweeded control plot recorded the lowsad
velue (16.120m)e Stem P-34 and Cremoxono « Fernoxone treatmento
ware on par,

In the casp of sgpaoing treatments, 20 x 15 om dibbling
gave the maximum length (18,940m)s 30 cn flow line and 45 on
tlow 1ine were on par whilec 60 onm flow lino was infsrior o



Table 28

Paroantogo of productive tillers
(After mnagular trancofornation)
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W4 3 W v W5 Megn
$ 54478  61.81 54,49 61,42 468,10 56,12
5.‘2 54.46 61 47 54,98 65028 48,03 56044
3 55¢3 57428 55454 58435 48,73 55,04
&4 54,10 61,65 58,17  63.11 49,33 56.48

CuDe (0,05) Weed control s 1,03



Table 29

Tength of paniole.

W W w3 WMo toan

&) 18.68 20454 18.36 20.42 16,34 18,86
82 18,10 20.74 17.94 19.82 15.94 18,50
83 16,90 19.98 16,64 19,54 14,96 17.60

34 18034 19096 18,10 21.10 17.24 18094

Meon 18,00 20430 17.76 20,22 16.12

COD-_ (0.05) Spaoing 3 003139

CoDs{0,05) voed ocontrol s 0,0416
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gll the other treantnants,

de Humber of filled grains per nanicle.
Tna analysis of varimsnce table on the numboer of filled

graine per panicle is praosented in Appendix yxvand the woan
values in Tnblo 30, '

The effoot due 4o wsed control troatnents aglone wos pig-
nificant, The spooing and Interzotion effects did not show
any significant Jdifferance, ¥Hond weedsd troatmont racorded
the uaxiwum value (71.719) and was on par with Hcohate treat-
ment (68,29). Poth woere superior to all tho other troatoents,
Tno unweaded control gave the least numbar of f£illed grains
poer paniole (29,33),

9. 1000 grain weight,

Tae anplysio of varianoe table for 1000 grain wolght 1s
procenied in Appendix xxixand maeon voluea in Tadle 31,

Tho effeot dus to various methods of weed oontrol alone
vas aignificent, The internction =nd apaoing eoffect did not
chov auy significont :ﬂ.fﬁmnm. Maxirmm wolght was obeorved
in Machete trantment (23.75 gms) which was on par with hend
veeding (23.70 gus)e. The least valus of 1000 grain weight
sas observed in the unveeded oconirol (22,5 gns).

f+ Grain yield,

Analysio of varlence tahble for the grain yleld 1o pre-
sented in Appondix XXxand the monn values in Toble 32,



Table 30 -

.

RMamber of filled graino por pa;iiole.

W1 v2 ), Wa ¥s Hemn

£ & 8 2

54,76 69476 53,94  T4.40 28.46 56,26
54,20 68.20  45.70 (65,63 29,48 52,66
46,14 65,58  37.24 66,12  25.26 48,06
56414 63,60 51,60  7TB.56 34,12 58,00

Moan

52,82 639,29 47.12 71.19 29,33

CeDe (0,05) vead control i1 5.8226,

75



Table 31

Thousand grain welght (guzs)

W1 Vo w3 w4 15 Maon
8 22,8 23,70 22,90 23,62 22.56 23,11
Sp 23,02 23,78 22,94  23.68 22,46 23,17
55 22,82 23,74 22,96 23,68 22.52 23,14
84 23,12 2378 23,26 23,82 22,46 23,28
Hesn 22.94 23,75  23.01  23.70 22,50

CeDde (0.05) wWacd control s 0.16?4

76
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Table 32

Groin yield kg/ha

Wy W ‘g ) W Meen

H

3 870 2110 - 1010 3200 380 1514
(29.03) (45-13) (31-94) (553N Q81 (3.9

S2 750 2250 G580 2870 270 1424
(22-24)  (#EK) (3ron  (S3a23) T Qs B4ep

730 1800 750 2030 430 1144
ey (b (¢ gar W9 L @209

£ 1340 1640 1330 3100 3€0 1554
(35 fz.) (39.53) (3592) (S5 57) yg.08) (3.3

Mean 922,5 1950 1012,5 2800 360
(29.59]  (43.24) (31.29) (852a:3y) (g m

CeDs (0.05) ¥oed control 3 2.98
(_601' fmn!-sorm‘pd cfﬁ.ﬁ&)

Note TwanxboVMcd dake, in Evo\.ckct's
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Tho effeot Gue to various wecd oontrol ireatments alone
was olgnificant. Maximum grain yleld was rocorded in hond
wacded plots (2800 kg/ha). The next higher valuo of grain
yield wao oboerved in Machote treatment (1950 kg/hal.

Gramoxzone ¢ Fornoxone wag found ¢to be superior to stea P-4,

8« Straw ylold,

Tho enklysis of variance tabls for the yleld of gtraw is
presented in Appendix XXXI and tho meon valusa in Tsabie 32,

The offeots due to various methods of wsed countrol and
apaoing were found to bo oignificent, The maximun etraw yleld
vas recorded in hend woeded plots (3103.5 kg/ha)e The next
higher value of straw yleld wan observed in Heohote trested
plots (1971 kg/ha), Stan P=-34 waz superior to Cramozons
Fornoxong treatnont, The least value of straw yleld wons
found in the unwoedad oontrol plot (1028.25 kz/ha).

Avong the epocing troatmenis 20 x 15 om dibbling gave the
voximun yield ot strow, The next higher value of strav yicld
was oboorved in 30 on flov lino while ths lowsst yleld of
sirav wag rdcorded in 60 on flov lino, The interazotion effeot
did not ahow any significant differenco.

1V, Chenionl esnalyain,
ae Niltrogen untoke by woede,
Tho analysis of variance taple corresponding to tho uptoke

of nitrogen at the 40ih day aftex sowlng 1o presonted in
Appondix XXXII and mean valuos inTfable 34,



Tadble 33

Straw yield kg/ha
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15) | wo W’ wa g Mean
S1 1086 eo22 921 3786 1071 1T77.2
(3-43) ¢3.71) (3.31) (419) (352 (@Fe3)
52 1062 1902 1035 2955 918 1574.4
(3:49) (37 €3.49) (3-97) 242 GBew
= 1062 1629 699 1554 624 1113.6
(G4e) @9 @34 (@7 @23) @4D
4 2044.8 2331 1851 4119 1500 2369.16
3.64) (378 (3;5,1) (4-13) P46 (274
@G.51) (320 (3:48)  (3-9%) (3.42)
* cJDe (0405) Speoing g8 0.160
+0.D. (0.05) veed control 1t d.f9,
+ ¥Fov '{Yﬁ\h:ﬁovhﬂtd cJontol
Note

: 'Z:anséov med doate. fa breckeks



Table 34

Nitrogen uptske by weede kg/ha

§0

) W 123 117 Wg  Homn
8 13,02 6,30  13.86 3,70  36.50 1468
8 11,36 3.56  8.08 2,18 27,44 10,68
o3 10,62 4062 10,32 254 3.28  13.27
ot 8.60  4.82 8,04 1,90 32,62 11.16
Mean 10,95 473 10.52 33,45

258

CeDe (0605) Wacd control g 3.52
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The effect duo to different weed control treatusnis alone
wvas found to be uigm.ﬂoant. Control plot rccorded t}m naxy-
run uptake of nitrogen (33.45 kg/hn). Hand weeded plot racor-
ded the loweot value for uptaite of nitrogen (2.58 kg/hn)e
The next lower value for tho uptalte of nitrogen was obsorvad
in Machote troated plote (4.73 kgha). GWone + Farnoxone
vag on par with Stam P=34 treatnent.

b, Phosphoruo uptake of woeds.
The nnalyais of variance table corrasponding to the up-

teke of phosphorus on the 40th day after sowing 1o glven in
AprendixxXxunnd mean volues in Table 35,

The offect due to various weed control methods and spuoing
were signifioant, Tne interaction effect 4id not show any
signifioont difference, The unweedsa oontrol piot.. rocorded the
maxizun upteke of phosphorus (5,13 kg/ha)e The lo'ﬁsat valus
for the phbul?homa uptake wns observed in hend woad plot
(0.19 kg/ha) and was on par with Machote ‘treatment. {042 kz/hn).

Acong tho spoolng trsatuontn the lowest valus for ths
uptake of phoophorus was obsarved in 20 x 15 on flow line
(1,92 kg/ha) and wac on par with 45 om flow line. 60 oo flow
line and 30 cm flow linc wors on par with regard 10 the uptake
of phoocphorue.

o. Poteooiun upteke of weeds,

The analysis of varianoe tuble corresponding to tho up-
take of potassium on 40th day after cowing 1s prosented in
Appendix v and mean values in Table 36,



Table 35

Phosphorue uptake by wecds kg/ha
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w5

W o W A Mean
S1 2.26 0,70 2,58  0.32  7.42 2,66
S2 2.6 0,48 1,66 0,22 5,36  1.97
5 2,22 0,58 1,98 0,22 6,96 2,39
Sp 158 0438 1.56  0.18 5,92 1.92
Moan 2,05  0.42 1,56 0,19 5,13
2.D. (0,05) Spaoing 3 0,52

C.D. (0,09) Vieed condrol g 0,58




Table 36

Potaocsiun uptake by weeds kg/ha
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132 Yo w3 Wa W5 Moon

3 3.0 142 3.2 0,28 9.09 3.3

S 2.7 0,80 2,00 0,34 6.76 2,52

S5 2.6 1,06  0.40 0426 10.16  2.90

5§ 208 078 031 028 7.9 2.2
Moan 2,60  0.81  1.46 B.48

0.29

CeDe (0.,05) t'eed control iy 1.04
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From the analysis of vorience table (Appendix XXXIV),
1t was found thst the noximum uptoks of potassiunm is in the
unweoded oontrol plot (8.48 kg/ha), Hand weaded treatment
reoordod the leant volus for the uptake of potassiun (0,29 kg/ha)
end. on@ on par with Machote treatnant (0,81 kg/ha). The
next lowor valus for the phosphorus up:t.ake was given by
gramoxone + FPermoxone, followed by Stam F=34,

d. Nitrogon content of orop plants,

The nitrogsn content of planis on 40th daoy after sowlrg
was analysed and the analysis of varience table is presented
in Appendix XXXV and meon values in Table 37,

The effect duo to weed control rmd spaoing wore found to
ba oigniffoant while the interastion effeot did not show any
algniLioant diffarcnce. Hachete' treatunent gave the maxicunm
nitrogen content in plants on 40th day (0.,929) and wao olose=
ly followed by hand weedod treatmont (0.894). The lowest value

of nitrogen contant wag obssrved in the unuceded control.

Among the spacing {reatmento 20 x 15 em dibbling gave
the higheot volue of nitrogen content (0,827). 60 eon flow
1ine reporded the minimm nitrogen content (0.79%) in plants
on 40th doy after sowuing, |
e, Thogphorus content of orop plants.

Tho phosphorus oontent of planta on 40th doy after sowing
wao snalysed and the anclysis of variaonce table ie given in
Appendix XXXVI and the meon valuss in Table 38,




Ritrogen content of plents on 40th day

Table 37

w1 W2 W3 >/ 1 W5 Msan
S 00,8284 0,913 0.7596  0.8786 0.6136 0,7986
) 0.7946 0.,9248 0,7912 0,891 0.6170 0,8077
3 0.,7912 0.,9146 0,7748 0,8782 0,5978 0.7313
2/ } 0.60494 0,9122 00,7854 0.9230 0,6406 0,8221
Mesn 0.8159 0,9211 O0.7777 90,8927 0.(172
C.Ds (Us05) Spaoing 1 0,02142

CJe (0,05) Waed controls 0,02433



Table 38

Thosphorup content of plaatu on 40th dey after

56

soving.
Wy 1% N Ws 1&.!4' W5 Hean
10,3828 0,47350 0,3572 0.4274 0.3152 0,383
S 0,3883 0,4454 0,3758 0.4089 0.2900 0.3814
§3  0.3630 0.4326 0.3659 0.4292 0,3161 0,5814
§4 043650 0.4593 0.3603 0.4274 0.2804 0,3827
Moan 0.3746  0.4431 0,3695 0.,4232 0.3004

CoDe (0.05) Yoed aonirol s 0.0224
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The affeot dus to various weed control treatnmento alone
was oignificant., Macheto treated plots recorded the maxisum
phosphorus contont (0.44%), Hext higher value was given by
tho hand weeded treatment (0.42%), The unweeded control plot
recorded tho ioueat phoaphorus content (0,30%) in planta on
40th doy after sowing.

f. Potosaiun oontent of orop planta,

The potasniun content of plants on 40th day after soulng
was analysed and the analysis of variangce table is given in
Appendix ¥Gwend the meon valuoa in Table 39,

The analysis of varianco table (Appendix xXxiijshowe that
tho effeot due to waed control treatments alone was glgnifi-~
cant, The unweeded control recorded the lowesnt potassium con-
tent (0.1&97‘!.) Machate treated plots gave tho naximum velus of

rotassiun oontent (0.235%)jund was on par with hand weeded treat-

mont, Grautoxones ¢ Formoxone® was on par with Stam K34,

g« Protein contant of grains,

The annlysis of varimice table ic presented in Appendix
soapnd the meau values in Table 40,

,The affeot due to weed control treatmonts alone wan sip-
nifioant, Machete applied plots racorded tha highest valus of
protein oontent (8,89%) and was on with hend weeded trsatuent

(8.854)s Stam P=34 ond Granoxone ¢ Pernoxone treatoents were



Table B9

Potaoalun content of plonts on 40th day.

54

wy Wa w3 v W Hean

91 0,208 0,228 0,208  0.232 0,183 0,212

52 0208 0,248 0,208 0,228  0.192 0,216

S35 0,208 0,232 0,208 0,228 0,192 0,212

Sa 0,204 0.232 0.208 04232 0,188 0.212
Moan 0,206 0,235 0,208 0,230 0,189

CeDe {(0,05) Wand controls 0.0076



Table 40

Protein content of grains(g)
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e t W ¥4 t5 yaEn

81  B.42 8485 8439 0,70 T7.69  B.42

52 8036 8099 8336 8.92 Tel2H 8.37

o3 8432 8494 8432 8.96 752 8.41
Hoom  8.35 8489 8.36  B.B5 T4

C.D. (0.05) Spucings LUe1394
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on pare Tine unweeded control recorded ths miniwum protein

contont in graino,
V. Econowios,
The econonmics of woed control trsatments caloulated at

tl_le provalling market rates aro chown in Table 41,

Tho net reoturns troc the cdditionsl produce ovor unweeded
oontrol was estinated and 1t was found that Machote recordod
the highoat net profit/ha of B 1757.50 '
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Table 4%

Crain yield and econonmico of wesd control

Inoraace Qoust of Price Hot

e Treatmonts Crain in yicld herbici- of in- profit
yield ovor un~ das plus orensed
HO. wvoeded  applica- yield
ocontrol tion
chargon

(lg/hr) (kg/ha) (B/he)  (P/ha) (R3/ha)

1. Sian P34 924 564 225,00 705,00 480,00
2, Machete 1950 1590 230.00 1987.50 1757.50

3« QCramoxone s _
Fernoxone 1015 655 275.00 818,75 543,75

4, Hond weeding 2800, 2440  1500.00 7050,00 1550,00

5« Control 260




DISCUSSION
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DISCUISION

An experiment was coniucted in the Rice Resoaroh Station
and Inetruotionel Farm, Mannuthy dnriﬁg the first orop cemson
of 1978 to study the performance of a rico voriety ‘Aswathy’
under different methods of sowlng end veed oontrol, The
resultes of the observations made in the investigatiens are

discussed talow,.

1. Obgervation on weed,

A, ¥oed spsoiesn,

Observation on weed speoles revesled that grasses, sedgen
and broed leaved weeds competed with orop plents, The most
serious weeds of rice in Mammuthy were species of Echinochlosa
end Cyperus, Apart from these sons grassez such as Cynodon

daotylon, Eragroctis op.,_Fleucins indioa, Paniocum &p.,

Setaris op. eto, weare found to b8 important. Among thz broad
leaved weods, come of the dry ond garden latd woedu ouoh as
Phyllanthus debilis, Cleomse viecosa, Oldenlandin sp., Sida op,

were also precent. This is probably dus to the dry conditions
prevalling in the fiold for more than a monthy which might

have encouraged the omergehco and growth of thege woeds,
Sahadovan (1966) roported the presence of dicot weeds in uplande
paddy fields of ¥oarala,

Be. ¥aed count,

a. Totnl weed population por squere totra,
The total weed count data recorded on 30th, 40th, S0th
and 60th day after soulng showed signiflount variation duo
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to differont methods of weed oontrol and spacing, Total wead
population ot a)l the astzges revecled that unwosded oontiol
plot had oignificontly higher number of weeas thon the weed
control treatments. As weading operatione were not conduocted
in the contrcl plots, total weed population in thew recorded
the naxirun at all etagen.

All the herbicidal weed oontrol treatments recorded the
lowaet values for totol weed population and it followed the
gawe trend till harvent. Thie revsals that all the herbicides
ure offioient in controlling the weed growth upto the tiwe of
harvest, Similer results have been reported by many workers.
Mohamzed All and Sunkaran (1975) revealed that oontrol plot
had higher number of wiedn (156-231/n2) than the weed oontrol
treatnents. Mundal (1977) ravealed that pre-ezergencs appli-
oation of Butoohlor at 4,6 kg/ha controlled all annunl grasses,
nedges and brocd leaved weeds throughout the orop psriod in dry
land rice, Singh and Oneuhen (1977) showed that the weeds in
uplond paddy could bo offeotively controlled with the applica-
tion of propaﬁil ot 1.& kg/ho ¢+ one hand wecding as compared
to control. Acocording to Singh and Rao (1Y77) & combined epray
of Gramoxone + Fernoxone wae very efficient in controlling
aquutic weeds, .

Anong the herbloidal treatmentz, Mzchete gavo the lowest
woed population, Thia chows thnt Machete is more effioient in
controlling waads in direct sown paddy under semi dry condition
then the other herbicidea, Effeotivenesns of Machete in giving
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good oontrol of weods have also besn reported by EBaln end
sankaran (1977), Durey ond Tao (1977), Kakat and Mani (1977)
ond Ralun 2}_?2-_0 (1978)0

thers wao no eignificant difference betwsen Stam F=34 and
gromoxong ¢ Pernaxoné troatnent, The eoffcotivenens of Stam F-34
in ocontrolling rioe lend wesds waa observed by Nair et al,
(1964), Sajo (1965) and Sahu and Jona (1968). The efficienoy
of controlling wecdo by a conbined spray of Gramoxons + Fornoxone
was also reported by:g?;;f?and Reo (1977)s Singh et gl. (1977)
and Siugh end Gupta (1978).

Though tha‘wead population in herbloidal treatments was
low, the weed conirol eificienoy waa not high., This was due
to the 1laok of sufficient water for flooding after the applica~
tion of herbloides to provent new sprouts of weeds., However,
the herbicide treated plots recorded -loda number of totul weeds
thon the hand wesded and wiweeded oontrol ﬁlota. At all otapes
the hond wesdad plots recordad the next lower nunber of totol
wgeds then the control plots. Hand weeding being a moch:anical
zethod, could not prevént tho mprouting of new weed assods,

Fron the observations, theore was oignificant difforance
betwoon spacing troatments as well, At all stages highost
value for weed population was obtained in 60 cm flow line,
This was beceuse of tho inoreamsed space in between orope, which
facilitated better growth or woeds with 1little conpetition
for lighv ard outrionta,
b. Honooot waned popalation _
Monoeot weed population recorded tho maximun in tho unwoed-

ed oontrol plots at nll the otages of observalions, Next
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higher valus wan obtained in tho hand wseded plots and the
lanst valus for l{achote treated plota. This chows that the
pre-c¢unorgence application of Machete 1a beat in ocontrolling
woede in direct sown rice. This was beosuse of the andequate
nhowvere received ionedictely after the pre-smorgent application
of Machete which enabled the good epreasd of the ohonical in the
eoil cnd tnereby oontrol the weeds at tho seed stage 1tself,
The presowing and post erergent treattenta did not show any sig=-
nificant differonce, BDut both suppressed the weedn botter com-
pared to plote whioh received hund weeded and unweeded
treatoonts,

Of the different opocing troantments G0 om flow line gave
the highoot volue,

6. Dloot wesd population.
At all stogen of observations oontrol ploi resorded the

gaximum volue for dloot weed population. The next higher nuae
5%r was obgerved in hnnd'wee@f%lotu. The hsrblcidal treattonts
gave lover velucs for dicot weod population. Although Machete
treatod plots reccordod the least value for dlcot weed popula-
tion the numbers wore oignificontly highor than the corrempone
ding values of monogot weod population, This shows that it ia
wore efficiont in controlling monovot waeds thon dicot weeda,
. This was in agreecent with the findings of Gil1 et al, (1977).

Regarding the ocontrol of monocot weeds Stzn F-34 was on
par with Gramoxone * Fornoxono treatnont, Gramoxone ¢+ Fernoxons

io sore offectivo in controlling broad leaved weeds, Similar
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recults have been roported oy, chandve. Singh
and Reo (1977), ond Singh end Gupta (1978),

Auong -tha spuoing effsots, 45 om was thu best spacing in
flow line method of sowing under semi dry conditions. ¢$his
nay probably be due to leok of adequate sps=oe for the weeds
for their survival, Spoce 1o one of the imporxrtant factors
for which wscde oompete with erop plants, MHidayathullah at al,
(1942) obsorved that weeds teke up opnco that should have boen
cooupied by orop plante cnd tlms reduce tho yiold of the lattor,
by depriving them of nutrienpe, molsture and light. If wore
gpace 16 avallable more will be the wead growth,.

d. Yead control offioicnov.

. From the oboorvations the wocd oontrol effiolency was
not appreciasdble in all tho waed control troatments, This wan
due to tho inndequato water supply at tho tine Bf requirsneat,
Howevor, Machete recorded the highest weed oontrol erficiency
followad by Gramoxone + Pornoxone eénd Stam F=34, This reveals
the efflolcnoy of herbioidee in supprescing the weeds., Hand
weaded plot recorded the lowost weed control efficlency which
chowgd tho presence of highor weed population next to control
plot, -Even aftor hond woeding there wore quick ostoblishment
of weocds and they continued to be preasont upto harvest, JHand
wseding could not prevent the germination of weod seeds re-
zaining in the noll and moreover, during weeding oporations,
the soil was disturbed whiolh holped the buried ceeds to come
up to the surfeoo end gorminate.




0. Dry weisht of weeds,

Dry weignt of weods was highesti in unvaeded control plots
at all stages of obgsorvations and was significontly superior
€0 all other weed control treatments, Unchecked weed growth
during the orop period wan rosponsible for tho increased dry
weight of weeda in the oontrol plote. Tho wcod exploited all
tho baqarita provided for the orop plonts resulting in more dry
rotter production, Tne least value for nean dry welight wae re-
cordod in the hand weeded plote clocely followed by Machete
treated plots, This was beoauep at the oboorvation time, the
weeds in the hand ueeded plote though in large numbers, wore ot
very young or eeedling stage. At the sans tire the weeds in
ths herbioidal treatuments (oven in less numbsrs) woero at a oore
nature stage and in the mean time thoy have added much dry
woight, The dry weight of wesde in Sian F-34 treatnont did not
cshow any significant differcnce with the Gramoxone + Fernoxone
treatmont, (See fryure . 3)

In tho casc of apaoing effeotn 60 co flow line showed
hichor value for the dry welght of weeda. This was definitely
dus to the availability of larger snpace botwsen the orop rowa.

IX. Crop growth oharaoters,

a, Helcht of planta.
At all stogos of oboorvatione Vaohete treatment gave the

moxirunt height. This was dus to the controlled weed growth re-
sulting in reduced oompetition for food and other benefits

meant for crop plant. There wao no oignificant difforeonce bst-
wvoen Muchaeto troatment end hand weeding, Tne two hand weedings
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oarriaed out in the hand weeded treatoont gave a good check of
the weedo and thereby the competition for nutrients smd other
faotors were mininised, Tho heignt of planto in Stam P34 and
Gramoxone * Fernoxone treattents were on par.

At hervest, the hand woeded tresctment wao on par with
Maohete treatneat, The recults also show that weed competition
leads to tho reduotion in heish?t of rioce in the unwveeded con-
trol. This i{g in pgroement. with the findings of Saith end thaw
(1966). It oan thorofore bo inforred thai, efficient weed con-
2rol cen rasult'in inoreased plant height in rice orop irrec-
peotive of the mothod of control edopted. OSiuilar rosulis
wore reported by Mukhopadhyay (19€7) in rioe and George ot al,
(1967} in sorghum.

Regarding the spaoing eftects 20 X 15 on dibbling gave
the maximum heighte In them the competition for nutriont ab=-
sorption per piant being low; nutricnt adaorption por plant
might have been in excess of the quentity roquired for the de=-
volopmsnt of earhenda, This wizht have beon utilised for the
vagetative growth of plante resulting in the height increase
in the loter stages. In the cass of flow line methods, the
planto in the same line were not adequately spaced. According
%0 Tanska (1964) inorease in height 1o related io the recoipt
of radient energy. Sinoo the plants are grown oloenly in the
flow lines, cun light oot not reach the base of the plauta,
vhich lemde to acceloration of internodal slongation in the
carly stoged. T
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b. Tiller number,

Irrespootivo of the stoge of observation tiller number
wap maximum in the ﬁaﬁd woeded plots, This was due to the re-
duced orop~weod éompatitlon for nutrients aﬁd oiher fastiors,
Bacouse of two‘hand wacdings éiven. the weeds were provented
from adding woight. A the firot hand weeding was cerried on
the 30th day the rioo plants vero freed from compstition,

First 45 daye arc consldorsd as the weed freoc daye for rice orop
and afterwvardo even 1f weed grovth is moro, it will not affeot
the orop to a groat extont, The nest higher mumber was observed
in Machete tronted piotu.l Thlp va; bac&uge of the effective
oontrol of weeds during ths weed free period. There was no ‘
aignifioant difreronce betwoen Stam F~%34 and Gromoxons +
Fernoxone troatnont. |

Tho observations on tillexr oount show that wsed compati-
tion reducen tillering of tﬁe orop in the unwoaded control
plots. Similar.rosults of reduction in tillering duo to woed
competition were recorded by Smith and Shaw {1968) in rioc
end Suntalemen (1963) in vhoat,

Aucng the different spacing trsatcents 20 x 15 om dibbling
wvao found ?9 be superior %0 all tho flow line wmetnods, This
18 because in flow lines the crop pl=nis wore over orowdod and

the compstition for mutrients and other faotors was more.

IXI. Yleld oharaciero.
8« Productive tillers/square motre,

Produotive tillers per square motrs were significantly
inrfluenced by tho varicus weed oontrol and spaoing treatzonts,
Machete treated plots recorded the maxtmum number of productive
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ti1lers (250.23/0°) end was on par with hond woeded treatments
(249.62/m?) showing the effectivencss of thege treatnonts in
controlling woeds. The unweetded control recorded the loweat
nunber. It may probably be due to tho orop~weed competition
for opace and nutriento, Similar obesgrvations in the reduotion
of produotive tillers in orxop plantas have besn roported by
Santalwen (1963). O0Of the various spocing effects 30 om flow
line and 20 = 15 om dibbling were on par with regord to the

minber of produotive tillers,.

b, Parcentare of produotive tillors.

Porcentaze of productiva tillers was elso influenced by
waad control traatments, Higheot porosntnge of produotive
tillers wvas éaoorded in hond weeded (twice) plots (61,54)
which wao on par with Machots treatzent (60,55). Higher nu~
trient uptoke as a result of reduced weed growth might have
contributed to highor pereentage of produotive tillera, The
unwoeded control plot gave the lowvant percentege of productive
tillers of 45.56 uheré wazed infeootation vas maximum, Highey
consunption of nutriente by used nnd Réen cormpotition for othar
footors deprived the plaiato of their nutrienis resulting in
the lowest poroentage of produotive tillers in tho control
plot, Santaleman (196%) had reported almilar‘bbsarvatione of
roduotion in the percontege of produotive tillers in orop plants
under heavy weed infeatation.

¢. Leugth of peniole,
The Machete treatmont pgave the maxioum length for panicle.

- Taio was due to tho reduced weed growth and oompotition in the
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plote, Regording the spacing troatucnts 20 x 15 om 4ibdbling
wag found to be superior to all the other treatments, It can
ba necn that tho above two, treatments had least woed popula-
tion. Wecd infootation nignifioantly reducos the length of
penicle. The reduotion in length of panicle can be attributed
to the orop.wesd compstition ns reported by Blackmmn ot ml. !4
(1938),

d. Number of filled grains per paniole.

Tﬁe nunber of filled graine per paniole was significantly
1nf1u$noed by weed control treatments, Hand weeded plot gave
the maximun.nﬁ;her of filled graine per panicle (71,19) and wnos
on par with Macheto treatment (68,29)., Thia may bo dus to the
increased availability of nutrients becauce of lese totel com—
petition due to the lowar nmumber of woede. The highest weed
ropulation in the unweeded control plot reduced tne nutrient
uptake raculting in the lesser number of fillled graina per

paniole,

0. Thousend grain weight,

The different weed oontrol treatments influenced the thou-

sand grain wolight. The maximum thousaend grain weight was obsar~
ved in Machets applied plots and wao on par with the haid weeded
trastiment, The inorsased uptaoke of nutrients due to the leas
degrae of weed competition may be the reason for tho inoroncs
in thoussnd grain welght. There was no oignificant differsnce
between all the other treatments,

The grain yleld was significently influenced by various
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veed control treatments. Tho maxirmm grain yield was obtained
in hand weeded ploto compared to all the other treatments. This
inorease in yield hos resulted from better conditions for the
production of maximum poroentage of productive tillers, longer
paniclen end inoreasod number of filled graine per panicle,
obtained undor this treatment. This 13 in agrecment with the
f£indings recorded at International Rioo Research Institute
(Anon, 1967).

- Macheto gave the next higher value for grain yield and
was oaignifioantly superior to all the other treatuonis., The
effeotiveness of Machete in controlling woeds and glving good
yields was reported earlier by Durey and Roo (1977).

Cracoxone + Fernoxone vas found to be equully efficient as
Stan F-34 in controlling weeds and giving good yilelds and were
auperior to control, Tho effectiveness of both the horbdbicidea
wad reported oarlior by several inveotigators,

The control plot racorded the lowest grain yieold. It ie
evident that weed competition led to reduction in growth and
yiold attributes of the crops The low grain yicld in the unweed-
ad oontrol plots is the resultant of the sur totml of reduotlon
in plant vigour, tillering, peroentnge of productive tillers,
length of paniocle, and mumber of filled grains per panicle,
due to orop voed competition for moloturs, nutrients, light

" and spoos, [Frguve 7]

g+ Straw yleld.
Tne effeot duo to horbileides was significent in inoroasing

strav yleld also, Hznd woeded (twice) plot recordod the highoot
straw yleld am in the case of grain yleld, Machete gave the
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next highest straw yield while Gramoxons ¢ Formnocxone was tnfes-
for ith Stam F=34 Mt A1 these wore found to be sigaificontly
aﬁper&or to the unwoeded control. The inoreasgd straw yleld in
the weed control treatments may be dus to higher plant height
and wore nutrient absorption by plants ms a result of the weed
oontrol effeots of these treatﬁants and consequant redqotlun.
in oompatltioq for space, nutrionte and particularly molotura,
espeoially in a dry sown orop like thiso, [&e. 1‘:‘3- 8] ”

Among the spaoing troattents highest straw yield was ob-
tained in 20 x 15 cn dibbling, while the lowest straw yield was
recorded in 60 en flow line, This may bes dus to tho largent
weed populailen and competition in 60 om flow line treatment,

IV, Chemical enclysise
a. Hitrogen upitake by woedb.

7@ ramlto showod that the nitrogoen uptoke of weods on
40th doy after sowing wos aignifiocntly influenced by tho dif-
foront weed oontrol troaxtments. The nitrogen uptcke in the un-
weeded conirol plot was the noximum compored to all the other
treatments, This showed that the nutriont reguiremeat for the
cerop had been continocusnly reduﬁed by weeds in the coantrol plot
wiioh odversely affected the yleld. The nitrogen uptake by weads
in the weed ocontrol trontzeats wera low coumpared to tho control.
teed ocontrol treatmsnte provided apportunlity for higher nitrogen
uptake by crop, when compared to control plot by reducing the
population and dry woaight of weedo. Thims rasulted in tho enhane
coemant of grain yleld, Thio'is in agreenent with the findings
of Roarana (19635and Mani (1975). Tha'lowest valus of nitrogen

I
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uptake .was observed in hand weeded plots which wag due to the
loweut Gry weight of wseds, [See Figure - 4]

b. Phosphorus upteke by weeds,
Thosphorus upteke was aleoo influsnced significantly by
the weed control cnd spocing treatments, Haximum uptake of

phosphorus wns recorded in the control ploto _c:md the oinfmus
uptake in the hand weoded ploto., This was dus to the fact that
the oontrol plots gaove the naxivmm dry \éeight of weods while
tho hand wecded plots gave the minirum dry welght. fThe next
lowsr volus was oboerved in Machete tractment ms 4% had recor-
ded the next lower value of dry weight of wecedo, to the ‘hzmd
wecded ireatuent. Among the spuoing trectments tho oinimum
phosphorue uptoke wan obgorved in 20 X 15 om dibbling. [_3“ % ".‘?

0.  Potagsium upteke by weeds,

Potaasiua uptoke by weeds was aloo influcnced by weed con-
" trol treatmente, Ao in tho cass of nitrogen and phosphorue,
the highoeot value o'r potassiun uj:ta.b:e wag algo roecgintered in

. the unweaded contyol wheroe as the minimuzm valus was in tho hard

weeded plotos Of the differont herbioiden tected, Machote re-

Sord?ed t}m lowest vialue for the potassium uptels on 40th day.
ee 9.6

de Mitrogen content of oron,

Hitrogen content of plants was significantly influmced
by weed control and spaoing trestuents. fighest nitrogen con-
tent was observed in Machete treated vlote and was followed by
hand wooded treatcent. The efficiency of Maschete in conirolling
weedo and thua reducing the coxpetition for nutrients woy be

the reanson for the increcced nitrogen content of plants in
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Machote traafmant. The unweeded control plota recorded the
minimum‘nit;ogaﬁ content in plents compared to all the woed
control treatments, Wosd control treatments providsd opportu-
nity for higher nitrogen uptake by orop when compared to the
oontrol by roduoing the populniion and dry wolght of weads,
This reculted in the enhangoment of groin yiold, This is in
agrocuent with the findinga of Boerema (1963) end Manit (1975),

0, Phoaphorus oontgnt of orop.
Weed control treatwents aignifloantly influenocod the

phosphorus oontent of planta, Tie highest valus of phoaphorus
content was gesen in Machote troctiments followad by tho hind
woedod treatments, The lower weed population in thom resulting
in the reduotion of tho extent of orop woed coumpetition may be
the reason for thins, The plonts in the unweeded control plots
recorded the lowoat phosphorua oontent protobly bnocuss of
thelr largo sharing of nutriets with the weeds,

f. Potesasiun content of oron,

Potasolun centent or orop wao also significaitly influen-
ced by tho varioum wveed control treatnmants. As In the oazo of
nitrogen and phosphorus, potamsium content waos maximun in the
Machote treated plots and the minirum in the unwseded oontrol
plota, '

i

&« Protein oontent of prains,

The weod control treoatnoents influenced the protein oontent
of grains olgnificently. Tne highost value was observed in
Maohete treatmont and it wos on par with the hond weeded treat-
mont. The higher value of protein content obscrvod in them was
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dus to the incraansed uptake of nitrogen by orop, ospecially
in tho later otagens of plent growth. The lowent value of
protein content of graine wao seen in control.. ST
Datte (19Y72) revealed tnat woed control was one of the major
courcesn of vﬂ:iation in protein content, According to Paul
ot al. (1976) 1gran at o concentration of 250 g/ha ralsed
the protein content to 8,21 per cent vhereas the control plot

contained only 6.82 per cent.

V. Economios of weed control,

Prom the Table 41, 1t wee found that Machote gave tne
hirheet net profit compared to tho unweeded control, Higher
grain yield over control is tho reason for highor not profit,
In hand weeding even though the grain yield was naximum, the
coat of labour was very high due to ssvere weed intestation
which consaquently brought down the net profit to h,1550,00
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SUHMMARY

An experiment was oonduoted in the Rice Reaearoh Station
and Instruoctional Farm, Hannuxhy. Kerala Agricultural Univar~
oity, during the first crop season of 1978 to evaluate the
porforxaance of a rioo varisty *Aswathy® under different me-
thods of direot geeding: and weed control, |

uoed oharactera sich pa weed ppecies, number of total,
monooot and dicot wesds, dry welight of weeds end nutriont up-
taks by weeds were studied. Orop growth oharaotors suoh ae
height and tillering, yleld attributing charaocters cuch as
nunbar of produotive tillers, porcentege of productive tillera,
length of panicla, mumbor 63 fl;led 3r?ins per panicle, thou-
sand grain weight end yiold of grain and otraw were alao ob-
sexrved and recorded. Frotein content of grains and nitrogen,
phosphorug and potassium content of plents were determined,

1. Grasgem like Echinoohloa oolonum, Brachieria TamOBA,

Penioum cpeclos sedges like Cyperus apcolos, Fimbriotylis
miliacen and broed loaved weeds such as Cleoms visgosa
Phyllenthun debilis, Iudwigia parviflora wore the important
weeds found in rice fields in the Rice Researoh Station
and Instructional Farm, Manuuthy,

2. Machste treatment effeotively controlled the total weed
population fncluding both wonooot end dicot weede, Among
the spacing treatments, 45 om flow line gave the lowest
value of toinl weed population both monocot and dicot.

J¢ Highoot woed oontrol efficlency was racorded in Machete
treated plots,
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4, Among tho herbioides, loweot dry matter production was
ebrerved in Macheto trentment. The spaoing and intey-
gotion effects wore not significont,

5, T{1ler production was mefimum in hond weeded plots and in
20 x 15 on dibbling,

6. VYeed control trcatments wers effective in influencing thé
numnbar of productive tillers por aquare motre. MHand \;'eeding
gave tho maxioum number of produotive tillers cloasely fol- |
lowed by YMochote treatnont, Among the opacing trsatnents,

30 on flow line uan superior 4o all the other traatnants,

7« Machoto and hmd veeding gave the highestpercent age of
productive tillers, The gspacing md interaotion effects
did not show any eignifioccnt difference.

8. Weed ocontrol treatnents aignificantly infiuonced the len-
gth of panicle, Hund weeded plot racorded tho maximum
length of paniolo and vas on par with Machete trentments
Among the spaoing offecto, 20 x 15 om dibbling gave maximum
length, PFlow line 30 xon and 45 onm were found to bos on par.

9. The aaxicun number of £illed grains wos observed in hend
weoded plots. The spacing end Intorantion effects did not
ohow eny oignifioant differcnoe.

10. Thore waa eignirioant inorease in 1000 grain ueight with
wacd control treatmento. Ilond weeding and Machote were
oignificantly superior to all the othor traatuents in
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1000 grain weicht, Spaocing and interaction effocte
ehowed no =igniflocnt difforance,

Grain yleld wos signifioantly influonced by weed control
treatnents, Highéat grain yleld was recorded in hand weod-
ed plots followed by Machete treatment. Differant lovels
of spocing did not have any signifioant effect on grain
yield.

Yield of stiraw was nlso oignifioently influenced by weed
control iroatnents, Hand weeded treatusnt gave the highsat
gtrav yleld whioh ﬁaa on par with Mi«chate treatuent, Among
the gpacing treatments 20 x 15 om dibbling gave the maxi-
smun yield of atraw, 4The noxt hiszher valus wvae obsorved in
%0 cn flow line,

teed control treatmento significantly influencad the ni:
nitrogen, phosphorus and potassium uptake by woeds., Awong
the herbioides, Mecheto gave the lowest uptake of nutrients
by weeds with rogard to the uptake of phouphbrun alone,

20 x 15 cn dibbling and 45 cm flow line worc on par, Hand
woeding end Machste treatment recoxded significantly higher
percentoge of grain protein, The epacing and interaotion
offeota did not show any significont difference,

Application of Maohete at the ratc of 2 kg a.1/ha on 6th
qay after sowing rioe wvaoe able to control weed growth ef-
ficiently resulting in highor yiold of grain ond straw
and highor net profits,
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Appendix 3

Total woed population on 30th dsy after soving/m®
(Analysis of variance toble)

L -

Source 34 S af .8, P,
Totel 3054739 99 - -
Blook © 5067.44 4  1266.86 20,46
Spaoing 1620,63 4 609,88 .  0.85%
Error (1) 743,92 . 12 61.93 --
Vasd control  29222.54 & T305.64 184,73
taraction 153,62 12 12,80 0,32
Ervor (2) 2531,04 64 39,55 -

*» Signiflomnt ot 0.01 level.



Appendix XX

Total weed population of 40th day after smlng/na
- (Analysia of varionce table)

gource B0 8, it 4 M. 5, ¥,
Total 40062,04 g9 - == -
Hlook 4464,54 4 1116,14 13.58
Spaoing 1236,20 % 412,07 5.01¢
Error (1) 486,50 12 82.21 -
Weod control 31203.14 4 . '7800.,79 291,05¢
Interaotion 456,30 12 33.03 1.42
Error (2) 1715.36 64 26,80 -

* Significant at 0,05 lovel,

*» gignificent at 0.01 level,



Appendix III

Total weed population on 50th day aftor lowinglla
(Analysis of varisnce table)

Source 5e 9 ar e 8. Fo
Total 40679.4 99 - -
Rlook 4639.1 4 117228 10,88
Spaoing 1902,8 3 634.27 5.89%
Error (1) 1292.7 12 107.73 -
teed control 3058445 4 7596.13 2%9,51%»
Interaction 380,5 12 91.7% 0.99

Brror (2) 2029.6 64 .72 -

& Significant at 0,05 level,

*®  Significant at 0.G1 level.



Appendl.x IV

'.L‘otnl vesd pOan.at.ion on 60th day arter mwlng/m

(Analyolo of varianoe table)

Source 849 ag .S »
Total 54955.8 99 | == -
Block 5899-8 4 7495 6.6
Spuotng $531,8 3 1190.6 464
Zrror (1) 256948 12 239.15 -—
Wwood ooatrol 3577646 4  B384.15  95.53%%
Intersotion  1085.8 12 90.48 0,96
grror (2) 5992,0 64 93.65

* Hgnificant at 0,05 level,

** gignifiocent at 0,01 level,



Appendix Vv
Monogot weed population on 30th day after mwing/ma

(Analysio of varimuce tabla)

Sourca P I daf .8 P
Totel 14858,44 . 99 — ~--
Blook 2591.44 . 4 647.86 22,64
Spocing 285,32 - 3 95,10 - Je32-
Brror (1) 343.28 - 12 28,60 -—
l'eed control 10758.54 . 4 2589.63 144,06=»
Intoraction 129,38 . 12 10,78 0s59-
Error (2) 1150.48 . 64 17.97 -

*2 significant at 0,01 level.



Appendix VI
Moncoot weed population on 40th day afler eouinglna

(Analysis of variance table)

Soures 5.9 ar W, 5 P
Totel 16546.24 59 - -
Mook 1490,54 4 374463 16,80
Spuoing 552,64 184.21 84269
Error (1) 267 446 12 22,28 ~
veed control 11925.34 4 2081.33 8944440
Intercetion 163,66 12 14.05 0.421
Error (R) 2133,60 64 3333 -

se Henificant at 0,01 level.



Appendix vIX

Monooot weed population on 50th day after aouing/m2
(Analysis of variancs table)

fource 3.5 de Me3 P
Totol 17269.24 99 - -
Block 1242.14 4 310,535 6.60
Spaoing 1022.44 3 340,813  7.25%
Error (1) 563.86 12 46,983 -
teed control 13110.74 4 B277.685 186,04
Intoraotion 222.46 12 18,538 1.05

Error (2) 1127.60 64 17,618 -

ws Significent ot 0.01 level,



Appendix VIII

Monocot ‘weed population on 60th day after aowing/na
(Analysio of variznce tabdle)

Source . 548 at M.0 P

Total 19056475 99 - -
flook 1859,90 4 464,97 4.67
Gpacing 917.39 3 305.79 3407
Brror (1) 1193.46 12 99.45 -
weed ocontrol 13066.,00 4 3266.5 118,60»
Interaotion 256,96 12 21.41 0.77
Error (2) 1763.04 64 27.54 -

4 tignificant at 0,01 level,



Appondix IX

Dicot weod population on 30th day after aouing/m?
(malyois of variaence table)

Source 3.8 ag M. S P
Totel 9962,76 99 - -
Rlock 732,56 4 183.14 14.65
Spaoing 659,83 3 214,96 17.609»
Error (1) 149.92 12 12.49 -
weed control 7718.06 4 1929.51  224.,10%%
Interaction 151,22 12 12,60 1,46
Error (2) 551412 64 8,61 -

»» Sgniricant ot 0,01 level,



Appondix X

Dicot weed population on 40th doy after aowing/n?
‘ (Analyoio of varignce table)

fource 9,9 ae M8 P
Total 8461.04 99 - ~
Blook 728434 4 182,085  3.56
Speeing 139,76 3 46,580 0,913
Error (1) 612,14 12 51,010 -
tced control  6273.74 4 1568,435 150.15%s
Interzotion 76;34 12 6+3616 0,64
Error (2) 630,72 64 34855 ==

8% SYenificent at 0,01 level,



Appendix XTI

Dicot weed population on 50th day after soving/a®

(Arnalyols of variance table)

Sourcs 8.5 af Mo 3 P
Total 9219.39 99 nae -
tlock 1663444 4 415,860 11.19
Spaolng 245,15 3 B1.,716 2,20
Error (1) 445.60 12 37133 -
Wead contrcl 6213.54 4 155%.965 182,%%#
Interaction 106,30 12 5,058 1.0%9
Exroxr (2) 545436 64 84521 —

s Sionificant at 0.01 lovel,



' Appendix XII

Dloot weed populstion on 60th day after eowing/o®
(Anglysio of varianoe ¢table)

-y * - ——

Sourae 38 ag M. S 7
Total 11360.64 99 - -
Alock 2710414 s 677,535  13.93
Spaoing 709.52 3 236,506 4 ,56%
Rrror (1) 583433 12 48,615 -
Weed control  6717.54. 4 1679.38  206,82%e
Intersotion 119.98 12 9.93 1.23
Error (2) 520,08 64 8012 -

® gSipnifioant at 0,05 level.
8% qignifionnt at 0,01 levol.



Appendixz XIII

Dry wolght of weeds on 30th day after mwing(a/=°)
(Xnmlyois of worienoe table)

fource S5 af He8 P
Total 17.71 99 - -
Hlock 3404 4 0e76 8.4
Spaocing 0.79 3 0.13 1.4
Error (1) 1.04 12 0,09 -
t'osd ocontrol 11.15 A 279 G3.0n%
Interaction 0.28 12 0,02 0.6
Brror (2) 1.61 G4 0.03 -

** Significant at 0.01 level,

Hotes Data aunlysed after log. transforamation



Appendix XIV

Dry woight of weeds on 40th day afier sowing (g/nej
(Anelysis of variance table)

fouros Ga8 at M. S by
Total - 1241.89 99 - -
Hoock 103,15 4 25,79 10.07
Spacing 58414 3 19.38 TeS57%e
Error (1) 30,77 12 2456 —
Yeed oontrol 956479 4 239,20 194.47%»
Interaction 14.27 12 1.19 0.97
Brror (2) 7877 64 1.23 -

w8 fimnificant ot 0.01 lovel,

Hote: Data analysed after asquare woot transforcation,



Appendix XV

Dxy wéight of weede on S0th day after sowing (g/ng)'
(Anslysin of veriance table)

Spuree 5.5 ) -ag MeS -2
Total 1548.8 99 - ==
ook 93.62 8 23,46 8441
Spacing 28,29 4 943 3438
Ervor (1) 3347 - 12 2.79 -
teed control 1301.77 4 325,84  248.43%
Interaction 7.38 12 0.62 0,47
frror (2) 84,07 64 1.531 -

- -

#s Siendsiosnt a¥ 0,01 level,

Hote: Data aneclysed aftor sguare root treneforzation,




Appendix XVI

Try weight of weeds on 60th doy after sowing (8/‘2)
(Anslysie of varianoes %able)

Source g8 ae HeS F
Totald 2079.,19 93 - -
ock 620,95 4 15524 20,67
Spaoing 12475 3 " 4425 0457
Ecror (1) 90,17 12 750 -
woad oontrol 1184.52 4 296,13 148,07=#
Intsraction 4%.0 12 3.58 179
Brror (2) 127.8 64 2,00 -

e .

#s  Significont at 0.01 level.

Notet Data analyscd after sguare root transformation.



'

Appendix XVIT

Total dry weight of weedn por plot at barveast (kg)
(Analysis of variance table)

fourece Ja8 ac M. 2 k3
Total 746549 99 - -
Hlook 0,7003 4 0.1752 15.83
Spacing 0.0455 3 0.,0152 1.58
Error (1) 0.1327 12 0.0110 -
Weed coutrol 6.2519 4 1.5629 228,61 4%
Interaotion 0,0863 12 0,0071 1.05
Error (2) 0.4371 64 -

0.0068

*» Siouificant at 0,01 level,



Appendix XVIII

Helght of plenta on 30th day after eowing (om)
{(Analyein of variance {able)

- vy -

Source Be8 af He 8 P
Total 4624.10 a9 - at
Block 346,98 4 864745 6.74
Speeing 562,57 3 187,523 14,5879
Error (1) 154,26 12 12.855 -
teed control T78.0% 4 194,502 4,54u
Interaction . 43.54 12 5.611 0.082
Error (2) 2738.94 64 42,795 -

*% Significant at 0,071 leval.



Appendix XIX

Neight of plents on 45th dgy efter cowinglom)
. (Analysie of varimnoe table)

Sourxce Se 8 dar He S )
Total 423487 99 - —
Block 240,72 4 60418 1.53
Speoling 801.11 3 267.036 6,79%*
Error (1) MA 12 33.275 -
Woed control  1999.63 4 499,907  S4.41ee
Interzotion 134.1 12 11.175 1.21
grror (2) 587.99 64 9.137 -

®e Slgnifiomt ot 0,01 lovel,



Appendix XX

Helght of plmte on 60th day aftor oowing (om)
{Annlysie of variecnce 4odle)

-

gouros 8.8 ar MeS P
Total 4046,42 99 - -~
Alock . 539,07 4 194,767  8.56
spaoing 828,26 3 276,086 17,55+
Error (1) 183,77 12 15,730 -
weed control 2128.42 4 532,105 123.40%e
Interaction 86,08 12 7.473 1,660
Error (2) 275.82 64 44300 -

e .

* signifioont at b.OS 1evel,
*2 Sienificant ot 0,01 level.




Appendiz XXX

Height of plante st harvest{cu)
{Anmlysie of varisnce table)

fouroe 3¢9 ar e 8 P
Total 14206,49 99 - -
Blook- 3565066 4 891415 18,44
Spaoing 204457 3 98.19 2.03
grror (1) 579.88 12 4832 -
1vesd conirol 273491 4 683,72 Ce30nw
Intersotion 179,79 12 14,98 0.13
Error (2) 651,68 64 107.05 -

+# Simificant at 0,01 lovel,



Appendix XXIT

Mllor nunber on 30th day after mumétma
(Analyeis of variances table)

cource . SeSe as MeS »
fotal . 303764.155 93 - —
Mock 26461,915 -4 6615.48 2,07
Spacing 149536,73%5 3 49845.58 15,17«#
PBrror (1) 39420,150 12 3285.01 -~
Weod control  61072.607 4 15268,20  49.03%%
Intoraction 7367.692 12 613,97 '1 «97®
Error (2) 19904.055 64 311.01 -

* timificant at 0,05 level,

e ggniftoant at 0.01 lovel,



Appendix XXI1X

Tilleyr number on 45th dsy after eowing/ma

{Anglyal o of variance tobdle)

Souran 3.3 ag Me 8 r
Total 258172.95 g9 - -
Blook 21281.74 4 5320.44 1.32
Spaoing 9797535 3 3265945 841300
Error (1) 40194.21 12 4016,18 -
teed control  6%652,76 4 1591219  49.32%%
Iateraotion 6417.69 12 534,81 ° 1,66
Error {2) 20651,20 64 322,68

*s Yemiticant at 0,01 lovel,



Appendix XXIV

Tiller number on 60th day aften aowing/h?
(Analysis of variance table)

Me 8

fouros Se Do ar 7
Total 3817664959 99 - -
nlook 22773.50 4 5693,38 1470
Epaoing 179859.97 3 59953432 17.85%#
Error (1) 40303,06 12 3358.54 -
teed eontrol 87192.82 4 21798.,21 52,48%«
Interaction 25054.06 12 2087.64 5.,03®
Brror (2) 26503.54 64 415,37 -

% Signifioont at 0,05 loval.
*# Significant at 0,01 levol,



Appendix XXV

Produotive tillers/a®

(Analysie of variance table)

Source .3 v} 4 He S P
Total 1686164,6 99 o= -
Dlock 26077.0 6519.25 Todd
Spaoing 79674,09 - 26558,03  30.32%%
Error (1) 1051256 12 876,05 -
Waod control 47144.9% 4 11786423  30,72%»
Intsreotion 5766435 12 313.686 1.06
Error (2) 1898969 206,71 —

#¢ imlficant at 0.01 level,



Appondix XIVI

Teroentege of produoctive tillern
(Anslyeis of varimnce tanble)

Source Ss 0s af Me 3 »
Total 2748.65 99 - -
HAlook 165.97 4 41.49 380
Spacing 3429 3 11.43 1.05
Error (1) 130.88 12 10.91 -
Weed comntrol 2199,9 4 549,98 195,03«
Interaction 3725 12 210 1.1
Error (2) 180,56 64 2,82 -

s Sienificant at 0,01 level,

ffote: Data analysed after sapular tranaformotion,



Appondix XXVIT

Tangth of paniele (cm)
(Analysls of vavlance tablo)

Jouroe §.8 ih o H.§: Po
Total 564.5328 99 - -
Rlock 128,580 4 32.145 17.84
Spacing 28,443 3 Q481 Gelb®
Error (1) 21613 12 1.801 -
tead control 2534437 4 634359 3346004
Interaction 12,252 12 1.024 .54
Error (2) 120,463 64 1.832 ~

¢E

Slgniflicant at 0,05 levael,.
Significent at 0,01 level,



Appendix XXVIIY

Number of £illed grains per panicle
{(Analysis of varlionoe table)

Souraa %8 ag He S P
Total 39916.59 99 -- -
rloak 7086.95 4 771,373 11,02
Spaclag | 1446.80 3 482,266 3,00
Zrror (1) 1927.89 12 160,657 ==
weed Control  23137.%6 4 5784,34 64,217
Interaotion 552,30 12 46,025  0.51
Error (2) 5765029 64 90,082 =

#® Signifioant at 0,01 level.



Appendfix XXIX

1000 grain velght(g)

(Analyaio of variance table)

Souros S8

M.

ar P
Totel 51.12 99 - -
Rlook 1,165 4 0.2762 .45
Speodng 0,404 0.1346.  1.19
Error (1) 1,351 12 0.1125 =
Vead control 22,88 4 SaT T4.69¢*
Interzction 0,452 12 0,041 053 .
Error (2) 4,682 64 0.0763 -

= Significant gt 0,01 level,



Appendix XXX
Grain yleld (kg/hs)
(Analysis of variance {abla)

Source S8 af Mo 8 »,
Total 17661.69 99 - .-
Block 633438 4 158435 - 323
fpacing 337.06 3 o 112,35 2.29
Brror (1) 589,04 12 49,09 -
vead control 13897.39 4 3474.35  147.34%0
Interaction 695482 12 57.99 2.46
Ervor (2) 1509,00 64 23,58 -

22 Sigaificant ot 0,01 level,

foto: Data analycod after aquars root transformetion



Appsndix XXXI

Straw yield (kg/he)
(Anclyols of variance table)

Pe

Souroce & af Me 2

| Total 28460 - 49 e -~
Block 15430 - 4 3462 54457
Spacing 0.83% - 3 0.28 4,07
Brroy (1) CuB4 - 12 0.07 -
Wead control 4,50 - 4 1.13 1100
Intoraction 0.62 12 0405 0u5
Brror (2) 6.51 64 0,10 -

* Senificant at 0,05 level,
*» gSignificant at 0,01 level.,

Hotos Datas analyoed after Igz. transformation.



Appendix XXXIT

Iitrogen uptolte by woeds on 40th day after
sowing (kg/ha)

(Analyails of veriance table)

Source Fe ag M P,
Total 15858,55 99 - -
Rloolk 1004.67 4 251.17 6.82

. Spaocing 261.14 3 87.05 2.36
Brror (1) 442,20 - 12 36485 -
¥ead control  12081.73 4 3020.43  102,9%»
- Interaction 220,11 12 18,34 0,62
Error (2) 1878.70 64 29.35 ~

¥* Slgniflcant ot 0.01 level,



Appendix XXXIIY

Thoaphorue uptake by woeds on 40th day after sowing
(kg/hn)
{ Analycls of varienos table)

Souree S0 ag Me S Fe
Total 601440 99 - -

. Mlaok 27,80 8 6495 9.79
fpaoing 9,89 3 3,30 4,650
Error (1) 8452 12 0.7 -
veed control 489459 A 122,40  139.00%#
Interaotion 9.1 12 0476 0,66
frror (2) 56450 64 0,88 -

' Signiricent abl 0,05 level,
a*  Signifioant at 0,01 level.



Appondix XXXIV

Potassiun upteko by weedo on 40th day afier sowing

(kg/ha)

(Anolysioc of variance table)

fouroe Se 3 as Mo S Fe
Total 1153.09 99 -~ -
Block 72.73 M6 16 9,00
Spacing 16,41 5047 2,71
Freor (1) 24,18 - 12 2,02 -
tioed oontrol 435043 4 208.86 T2.27%
Tntoraotion . 24 .68 12 2,06 0.72.

~ Error (2) 184,66 64 2,63 -~

v Arnitiomt at 0,01 level,



Appandix XXXV

#trogen content of orop on 40th day aftor sowing (¥)
{Analysis of varinnoe tzhled

Souroe Se af Me8 Poo
Total 84353 99 - -
Block 0.119 0,029 7.829
Spreing O.168 0,056 14,6567
Error (1) 0.045 12 0,0038 -
tead control 64553 4 1.647 83,8394
Intorxaotion 0.172 12 0,014 0.728
Error (2) 14257 64 0.019 -

#% Benificend at 6.01 lovel,



Appendix XXZVII

Totassium content of orop on 40th day aftor sowing(:)
) {(Anolyois of varicnee table)

fouroo D5 ar Me 8 Fo
Total 439,04 99 - =
Hlook el 0.86 - 00292
Spacdag 352 1.173 0399
Brror(1) 3528 12 2,94 —
toed control 284.24 4 71.06 45.261%»
Intoraction 12.08 12 1.006 0.621
grrer (2) 100,88 64 1.57 -

a2 Mgnificont at 0,01 level,



Appondix XIXVI
rhosphorus content of ;::rop on 40th day aftor sowing(%)

(Anolyoin of varicaca teble)

fource e 3 ac MeS ¥
Total 0e3792 99 -~ -
Hlock 0.,0175 4 0,0043 24960
spaoing 0,0C008 3 0,000027 0,018
Error (1) 0,0177 - 12 0,00147 -~
veed control 0.2458 4 0,0614  45.778%
Intercotion 040121 12 0.0010  0,7517
Error (2) 0.0359 64 0,0013 —

#% Cleifioant at 0,01 level,



Appendix XXXVIX

Potassiua content of orop on 40th day after sowlng(‘:)
) (Analysis of varicnos table)

Souros e 3 ag Me S Fe
Total 439,04 99 - —
Slook Je44 4 0.86 0,292
Spacing J.52 3 1,173 0399
Error(1) 35.28 12 2.94 -
veed control 284.24 4 71.06 45,261%»
Intoraotion 12.08 12 1,006 0,641
Frror (2) 100,88 64 1.57 —

*® Aenificont at 0,01 lovel,



Appendix XTXXVIIX

Protein content of grain (4)

(Anelynis of varionee tadle)

foureco 3. 3. arc Ha Ca Pe
Totol 30,755 99 - -
Dlock 04166 0.0417 1.111

Spacing 04160 0.0533 1.421
Error (1) 0.450 12 0.0375 -
Yoed oontrol 25,931 4 6,495  125.,63u»
Intoraotion 0.689 12 0.,0574 1.110
rrror (2) 3308 64 0.0516 -

-y

& Sipnificant at 0,01 iovel,
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ABSTRACY

jes on ¢ rformancs of a rios variety *Amwmihy?*

under different methode of direot seedinx snd weed control.

An expsriment was conducted in the Rice Ressarch Siation
and Instruotfonsl Perm, Mannuthy, Xerals Agriocultural University
during the firet orop season of 1978 to study the porforcance
of a rice voriety 'Aswvathy' under different msthodas of dlrect
seeding and weed control.

Split plot experiment in randomised dlock design with spa-
oing as major trectrments and wesd control ssthods me minor treat
nents vas adopted and the treatzents wore replicated five times,
Presovwing treatment with Gramoxons + PFernoxone, pra-easrgent
treatmont with Machete snd post-emsrgent treatment with Stam F-%
werd applied. Hand weodinga wers done on 30th and 40th day
after sowing.

Machate efficlently controlled total weed population and
ves found superior to 211 the other hexbicides testad,

Total dry weight of weeds was least in head weeﬁod plots,
Hachete gave values comparable with hand weeding. The different
spacing and interaction effeot did not ehow any significant dif-
ferance on total 4ry weight of weeds, -

Leed control treaiments influsnced productive tillere per
square motre, perceatage of productive tillers, length of pa~
nicle, thoussnd grain welsht and protein content of gratus,
Machete and hend weeding wers on par with regari ¢o the effcet



on all thece charactera, Eusber of productive tillers per
square tetre and length of paniole were influsnced by spaocing
treatnients, Flow line 30 cm gave maxiwvun mumber of productlive
+t11lers which 20 x 15 cm dibbling gave the meximum leagth of
panicle, |

Bend weeded treaiment recorded the highest grain yleld of
24800 kp/ha and strav ;101d of 3103 kg/ha, Among the herbioides
HMachete racorded the highest value of grain and strav ylelds.
The spaoing and interaction d1d not show sy slgniffosnt iaflu~
enge on grain yleld,

Unchecked wesd growth depleted soil nitrogen, phosphorus
and potaaallun 10  the extent of 33.45, 5,13, 8,48 kg/ha respe-
otively while Heshete (2 kg a,1/ha) brought down the upteke of
nitro'sm. phosphorue and potassiuam to 4,73, 0.6.2. 0.81 kg/ha
mnpeotlvaly., fpoolng effeot wae found d.gniﬁoa_nt only on
phoephorusa uptoke, 20 x 15 cm dibbling vas on par with flow
line 45 on,

The nitrogen, phosphorus and potassiua content of orop was
cextmn (0,924, Ouddfly 0,235% Tespeotively) in the Machete treat
nente, The unwveeded control recorded the lowest nitrogen (0,614),
phosphorun (0,%01) and potassium (0,189%) content of orop. Re-
gaxding the nitrogen content, 20 x 15 om 4idbling gave the
maxirun valus, The phosphorus and potaseium content of plants
were not affected by neither spacing nor interaction,




Machete treateent and hand weeding gave the highost pro-
tein content of grains (9,87%). 7The spacing and interaction
effeot dld not show sny significant difference on the proteln

content of groine,.



