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Hie© Is i the aoet important food orop of Kerala occupying 
m area of 8.5 lakh hectares. Out of this, 3*98 lakh hectare*

i

arc cultivated during the ’First Orop* season and more;than
i

ao per ©out of this area in the season I a under semi dry system 
of cultivation. In this qysiem of cultivation seeds are usually

.1. broadcasts or dibbled end the crop gets moisture from; the fre­
quent rains received during the growth period of the crop. The 
high temperature coupled with frequent showers that prevail la 
the early period of. the crop growth v;i'& conducive for the e®ei- 
genoe and growth of a variety of. weeds. Tho grassy weeds ap-

;i

pear along with the germinating seeds of the crop and oonsti- 
tute the major portion of the weed population. Hence heavy ■ 
infestation of weeds is- a serious problem confronting the rioe 
growers during this crop season.

The average yield of rice in this season is reported to’i '
be lessor than that of ’second* and ’Third* crop seasons*

;i ‘ I

Among the mmy factors responsible for this low yield*, the role 
played by weeds is quite substantial* This'is clearly illus­
trated in the results of muXtilooational trials conducted in 
India which revealed that the reduction in yield of rice due 
to weeds alone is to the tune of 13-20 per cent ior transplan-■i
ted' rice* 30-35 per cent for direct seeded rice under puddled 
conditio?* and over 50 per cent, for upland rioe (Gopal&krishna 
Filial and nao* 1974)* They also estimated the potential loss 
in production of rice ia India on account of wood infestation

ii



as 15 million -tonnes per anno® yblch is equivalent to S8 per. 
cent of annual production of rice* from the ’first* orop' alone 
the loss to farmers of Kersda-das to weeds works out a jtftag-* 
goring'figure; of-1,04-lakh-metric tonnes of .grains.

Aswathi* a medium duration strain is isolated' from, the 
cross between Ptb*10 and'J^-dee-yoo-Gen released at the Kice

> i'
lesearch Station, Pattaobi during 1971* It yields as much as
or m m  more "than ’Jsya* under dry broadcast«u sowing* 1

i

Plant' population per unit .area to one of the major factors • 
deciding the grain yield* g&perimentfcon&ueted at I.B.H.I* 
have shown that each variety Of rice has an optimum spacing

i

and that closer spacing is act conducive to obtain better yields
;

©opaeially for high yielding strains {kanaka gt al** 1966).Tho
.i

studies conducted by Bair (1968) showed a general tread, in 
favour of closer spacing’for dwarf indlo&a* In the flow line
method of seeding experimental evl dance for the variety Aswathy

/ 1

wider Kerala conditions is inadequate* To maximise producti­
vity under direct seeding it is necessary aa a prelude to fix 
the, optimum seed rate that in conducive for effective crop per­
formance* The spacing should be such that it reduces weed po­
pulation and promotes better yield.

I
The simultaneous growth of rioe and weed seedlings eonai- 

derahly restricts the range of herbicides that'could be effecti­
vely used against the weeds without causing harm to the rice 
seedlings* The selection of suitable method of weed control 
depends on the ©oil and environments condition* Studies con­
ducted on selective herbieidal weed control revealed that 
Machete and Siam P-34 were found effective in controlling weed®.
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In rioe fieldo.(Rno et oX,f 1976, end Snith, 19S()<(̂ *Gramoxon» ♦ 
Temoxone as a ooabintd ©pray 1© reported to to effective in 
controlling oertain weedo in rioo field© (Jftr^ond Poo, 1977)*

Thore io vory little information regarding tho use of hor- 
hioidoe in controlling weedo under oonl dry oyotom of culti­
vation of rioo in Kerala, This investigation wao thorafor* 
undertaken with the following objects in view*
1. To evaluate the performance of rioe variety •Aewathy1 

under different methods of direot seeding and weed 
control*

2* To compare the relative effioionoy of the pre sowing 
herbicide Gramoxone ♦ Pomoxone t the pra-emergent 

. herblolde 'Machete* and post emergent herbicide
Stam F~34»

3* To study the offect of weed control on yiold and 
quality of rioe*

4* To work out tho oconor.iios of different methods of 
weed oontrol.



REVIEW OF LITERATURE



4

REVIEW OP LITERATURE

Hooray infestation of weeds is q oorlouo problem confron­
ting the rioo growers during tho firot orop season undor eemi- 
dry system of cultivation* Hand wooding is tho uoual practice

i
p <

of wood control which lo oootly, loborloua ond tico conouming, 
Chomlool method of wood oontrol la now being widely adopted in 
rioe fields’!os it is quick, offioient and labour saving* Theft

roaults of boko of tho cultural and horbioidal weed oontrol 
trials are reviewed horounder.
1* Loooea in rice nroduotlon due to weedo.

Weed infestation causes considerable reduction in yield 
of rioe* Woods reduce tho market value of the produce and In­
crease the ooat or harvesting, drying, cleaning etc.

According to Chang (1973) yield reduction canoed oy weeds 
ranged from 11-6o per oent depending on weed density In the 
rice fields of Taiwan* Gopalakriohna Plllai and Rao (1974) es­
timated that the .loxtent of yiold roduotlon in rice due to 
weedo alone was around 15-20 per cent for transplanted rioe 
and ovor 50 por oent for upland rice* They alao reported that 
the potential looe in production of rioo in India wae about 
15 million tonne□ por annum. Shetty and dill (1974) revealed 
that grain yield doollned by about 10 q/ha where the time of 
removal of woods wao extended from 6-8 weeks after tranoplan­
ting. Tho extant of yiold reduction, compared to groin yield 
in hand-weeded plote in transplanted rioo, due to vaoda alone

i|amounted to 26 por oent (Mehta, 1975)*
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2. Crap-wood competition In rice,
'Butt a et al. (196G) reported that graeo weeds were moot 

influential in reducing grain yield, followed by brood leaved 
speoleo and than1'* by sedges. flohinoohloa oruerolll and Qyperuo 
diffomia were more competitive with rioe where fertility is 
nigh, whereas Honoohorla vaginalis and Itarolloa quadrlfolia 
hod similar effoots at high and low fertility (Chong, 1972), 
Govadla et ol.(ly73) concluded that tno oriticol period of 
wood competition in rice CV.Kavlsam wao during the firot 60-75 
days after traneplanting. Aacording to Shetty and Gill (1974) 
the coot critical period of orop-weed competition in tranaplen- 
ted rloe vae1 between 4-6 weeks after transplanting. Panohol 
and Saetry (1974) revealed that in rloe, inoreaooa in the dura­
tion of the weed free period were accompanied by linear in­
creases in grain yiold from 5*02 to 5.74 t/ha.

High yielding and lodging reela tout cultivara competed 
with barnyard graoe for parlodo ranging from 10 doye after 
eaorgenoo to the whole coaeon. It woe also found that tho com­
petition inoroaGQd with inoroase in period required for orop 
maturity (Smith, 1974). Swain et hi, (1975) proved that the ad­
verse effeot, of gyperue dlfforals on rice yields vao linear from 
tho time of appearance of the used until tho completion of rloe 
tillering, Whore high populations of Orporuo dlfforalo compotod 
with rioe for the whole of the growing season, rioe yields were

'i

reduced by 22-45 por cent particularly under conditions of 
high eoll fertility.

i
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t. 3* VSed apaotrun In rice fields*
Conditions favourable for growing rioo are aloo favourable 

for the growth and reproduction of terraatrial, aquatlo and 
oQtal aquatlo weedo, ^otilnoohloa oruo-galll (L) Beuvu ond othor

Iannual moioture loving graoooo oonotltute tho sorioue woods os 
stated by Smith and $iav (1966) from united Statoa, Swain (1967) 
from Australia and Kukhopadhyay ot ol, (1973) from India*

Patro gt al(1970) reported that BrartroQtls major, Cypsruo 
aaabllla, qynerus exaltatua. Pi«brlqtylla dlohylla, Karellea 
quedrlfolla, Oxalic oomlculata eto* were the important weedo 
found in the Agricultural University Farm, Bhubaneswar, It 
was reported that Braohlarla matloa ond HQtoranthera renlformie 
were tho two dominant wood opoolco on the OIAT Farm (Anon, 1971). 
Hatta end Laooina (1974) reported that solmua marl titme waa 
a serious weed of flooded rioo fields in Philippines end othor 
Aoian aountrieo. Gopalakrlshna Filial and Rao (1974) reported 
that tne common woodo found in tho wet land rioo fields of 
Monoompu wore Kohlnoohloa oolanun. Flnbrlotyllo alllaoea,
Qypcrua rotundus eto. According to Chouhan and Patil (1975) 
tho prodoBinont wooda found oa tho experimental farm Raipur 
were Cyporua pilooua. Cyporae iria, Cyperuo bulboauo.
Eohlnochloa oruogolll. Eleuelne indloo, Blohanthlum annulatum, 
CociEollns benghalonale eto. Kohssed M l  and Sanfcar̂ i (1S75) 
observed that Bohlnoohloa oruogalll, Kohlnsohloa colomva,
Cypoma dif fornl g, Cy porno iria and Mar nil o a quadrlfolla wore 
the predominant weeds found at Coimbatore, According to
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Hair et ol.(l975) the aost important weedo found at Rioe 
Research Station* Pattonbl were Kohlnoohloa oruagalli. Braohlarle 
opcolea, Oleome speoies, yinbrlstylla mlllgcea etc* The 
noct troublesome weeds of rioo In Punjab woro different spe­
cies of Bohlnoohloa and Cyperua (Efcetty end Gill, 1975).
2ahron and Ibrahim (1975) observed that barnyard grass was 
the moot predominant wood In nanoul in tho Nile Delta.
4. RfflolenoT of horbloldoa In relation to envlronraont.

Souse and Doe Santos (1969) revealed that graolde woo the 
beat herblalde for tho oontrol of woods on wet low land and 
upland soil. Bnlnpon at tho rate of 15*22.5 fcg/ha gave satis­
factory control of perennial red rioe (Oxyce long! etaalnata) 
on fallow lend in Senegal river delta rioe fields (Qooken, 1972). 
Dstta (1972) observed that for dlreot cceded, flooded rice, 
granular formulations of several new herbicides such ae buta- 
ohlor, benthlooarb and (>238 were highly aelootlve in oontrol-

<* i

ling barnyard grass and other annual weed a under tropioal con­
ditions. Chong and Mao (1973) reported that in pot trials 
incorporation of straw cohos into paddy soil considerably re­
duced the effsot of Saturn, Talc (nitrofea) 140-401 but not that 
of Heohote; The initial effectiveness of herbioldos (especially

E

against Eohlnoohloa oraegalli)vaa reduced by straw ashes but 
residual activity was not nuoh affected.

At high temperature* (95*F) HCPA killed young rloe tio-
"u

ouea while older and more nature tissues were not injured. 
Kollnate applied po ct-ecorgenos into the water, caused Injury to 
rioe plants at temperatures over 95*? ospecially if thoy were 
completely submerged (Bayer; 1974).
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Effaotivo wood control systems combine preventive, mech­
anical, oulturol and chemical methode. rton-oheniool method nay 
combine some or oil tho following practices, planting wood 
free seed, crop rotation, lovolllng land, thorough seed bed 
preparation, aoleoting tho pzopor seeding mot hod and managing 
water and fertilisers properly* Chemical method involve the 
uee of herbicides that selectively oontrol weeds in rioe when'i
applied corrootly (Smith and Seaman, 1973)*
5*1* non chemiool nothofle.
5*1.1* Preventive*

Practices that help to prevent wood infestations or their 
spread in oiean fields include the uee of high quality seed 
that la free of weed seeds, irrigation with water free of weed 
seeds or other weed propagules and cultivation with Glean 
equipment. According to 3aith and ShaU (1966), red riae is 
usually spread by contaminated seed*
5*1*2* Meohcnloral*

Weed oontrol by hoeing la an effioiont method but labori­
ous, costly* time consuming and unsuitable for large faroo 
(Ahlgren at eOL* 1951 )• According to Patel (1965) tho use of 
rotary weoder has been found to give increase yields by 3 perJE
cent of those obtained with hand weeding. Grlat (1975) also 
reported that Japanese rotary weeder provided a favourable 
environment for rioo*
5*1*3* Hater management.

aSmith (1967) recommended draining the field soon after 
seeding to oontrol aquntio weeds and algae, Further he reported

5* Methoda of weed oontrol.
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that land levelling and tho proper construction of leaves 
permitted uniform depth of water and reduced tho weed Infes­
tations* Crafto end Bobbins (197?) reported flooding ao on 
offlolont method of vsed control*
5.1.4* Cultural weed oontrol*

Cultural methods of wood oontrol havo been practiced 
elnoo man first roaliaed the beneficial effects of weeding*
In rioe fields, the general method lo only hand weeding. 
Usedlng will have to be more thorough In broadcast rioe fields, 
than in transplanted fielda as tho wed growth is much hea­
vier in tho former*

Grlot (1993) suggested that hand weeding was tho beat 
method of controlling weeds in rioe* Haynes (1955) and 
Placo (1955) aloo recommended hand wooding ao an efficient 
method of wood oontrol in rioe fields. Vaohheni end Choudharl
(1963) from Control Rico Ko00arch Institute, Cuttack reported 
that hand weeding end weeding with Japoneeo rotary v coder 
were ae good as herbioidal spray*

1'Expo pimento oonduoted at the International Rioe Rocearoh 
inatltuto revealed that a single hand weeding at about twenty 
five dayo after seeding gave maximum yiold in upland paddy 
(Anon, 1965), It was aUo found that postponing the wooding 
by twenty daya from twenty fifth to fortyfifth day of sowing 
reduced the yield at the rate of 43 kilograms por hectare per 
day and oharply increased labour requirement a.
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In rice culture# mechanical weeding la practised only un­
der diy sown conditions In U.S.A. (anitb and Shaw, 1966)* Ac­
cording to then repeats! cultivation In spring before seeding 
could control gracoes including Boblnoohloa ppool°a. However, 
It was Ineffective against Ketoranthera aneoles.
5.2. nhotalool weed control.

A nunbor of norololdea are reported to be very uoeful In 
controlling weeds In oereaL crops. Among tnen tho effioienoy of 
Stem P-34 (Propanil), Maolieto CButaohlor), and Granaxone 
(Paraquat) * Fornoxono (2,4-D) In controlling weodo In rlco 
flelda havo been evaluated by oovorol scientists.
9*2.1. Stag P-34.

S ta n  F-34 is Known ao on effective herbicide in control­
ling weeds In rioo fields (Solth, 1966),

Dowit (1961), Van He3in (1963) and csvaral others reported 
that Stao F-34 offer a great promise in controlling both grass 
and non-graso weode in rioo soils.1

Hair ot alB(1964) observed that *Kavada1(Eohinoohloq 
orusgalll) a major wood found In rlco fields of •iMttaaadu'
could be controlled with Stan F-34. Qaetto, Sudd and Gllverla
(1964) found that Stan F-34 reduaed Infestation of weed flora 
composed chiofly of Oynodon dootylon. Portulaoa oleraosao and 
pyrootogla Inrniea by 47 per oant in rloe fields. Sajo (1965) 
studying thq relative offlolenoy of certain propanil formula-

1tlons obtained 89 per cont control of wood a mainly Bohinoohloa 
oraagalll. Manna and Choudharl (1966) from trials carried out

li

at Central EAcg Heaoaroh Institute, Cuttack reported that
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Stan F-34 Guppresood graminaceous weedo In upland rioe. Sahu
liand Jena (1960) from their investigations on the control of 

woeds In paddy fields observed that graones especially barnyard 
grass were controlled much better by stoa F-34 than either by 
MOPA or 2,4-D. It wao also noted that Stam F-34 wae core ef- 
footlve under drained oonditiono ond older weedo wore resistant 
to this chemical. Higher yield of grain and straw was aloo . ob­
tained froa plots treated with Scam F-34.

Sajo loo. olt. found that Stan F-34 oauoed no Injury to 
rioe planxs when applied at 4.6 kilogram per ood. otrol 
(w.57 ha) vie. at three tlmeo tho normal rate. Veraa ond Hanl 
(.1967) reported that Stan F-34. 2 kilogram a.i. per hectare 
oontrolled monocot weeds In rlco fields.

!*ikhopadhyay et ol.(1y67) from a study on tho of foot of 
Stan,F-34 In controlling weeds in upland rice obeerved that 
this haroioldo at the rate of 3 kilograms per hectare gave good 
control of weeds uhon applied two weeks after planting rioo. But 
there was regeneration of plots so treated. Sapelkin et al. 
(19 6 7) reported xhut Stan F-34 gavo effeotivo oontrol of woods 
wnon appllod'at two to throe leaf stage of tho woods.

Gill ot al.Q977) ohowed that proponll applied plots gave 
an average of 6.87 t/ha grain yiold against 6.81 and 0.32 t/ha 
for the hand weeded (tvioe) and unwoedod pUts reopootivoly.

ICaaetoik and Hanl (1y77) found that propanil and hand 
wooding wore equally effective In controlling weeds in dlroot 
seeded and tra-isplantGd rice. Both gave an Increase of 2780.
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2290 and 5060 kg/ha In grain, otrau end total dry natter res­
pectively over the unweeded chock. Propanil ao Gtnm F-34 at 
2 1/ho also.reduced tho dry natter accumulation of nonocot and 
dloot voeds to on extent of 56 and 40 por oent reapootivoly 
as compared with tho unweeded cheek.i

Wuotafee et al.(1y77) reported that a combination of bi- 
fenox (1 kg/ha) with propanil (0*7 kg/ha) increased the orop 
yiold in rioo considerably over tho hand weeded oontrol.

According to Roy end Ran (1977) hand weeding was the boat 
treatment in the control of weedo. The moot promising herbloid* 
next to hand weeding waa propanil (3 kg/ha).

Singh end Ohauhon (1977) ehowed that the weedo in upland 
paddy could bo effectively controlled with the‘application of 
propanil at 1.4 kg/ha ♦ ono hand weeding oa compared to control.

Slnglaohor (1977) found that among the liquid formulations 
of different horbioideo tested« propanil gave results compa­
rable with the hand weeding.

To oh (1977)1 reported that propanil when applied at 2.24 
kg/ha in 4 per cent urea solution, 15 days after rice emergence 
gave the least weed growth in upland rice. Split application of 
propanil at 1.3 kg/ha each at'15 days and 30 days after rioe 
emergence recorded tno highest grain yiold.
5.2.2.

Experiments conducted at Kanpur reveolod that pro-emergence
application^’of machete granules at the raio of 1 kg a.i/ha■il
was found to be tho beet treatment for controlling woods 
(Anon, 1972).
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Salcedo end TteyoB (1972) concluded that pra-energonoo 
application of granular herbicides 2,4-D ester, butaohlor and 
trifluralin at 3 days after transplanting gave tho best wood 
control and a oignifioantly higher paddy yield. It was reportedii
that offeotive control of soimus oaritlmus was obtained whenh 1 i t -

butaohlor was applied ao pre-emergence followed by HCPP post- 
emergence In flooded rioo flelda of Philippines (Batta and 
Lasolna, 1974)* Rangloh ©t al# (1974) revealed that Machete 
(butaohlor) granular at 25 kg a.i/ha applied 4 daye after tra­
il c pi anting provided effective weed control.

According to Rao et al. (1976) the weed oontrol effici­
ency of butaohlor wan 83-8y per oent In an oxporicont on up­
land direct ace clod rloe*

Balu and Senkoron (1977) reported oignifioont reduction.
In the number and dry matter production of weeds In the herbi­
cide treated ploto compared with the unweedod control* Among 
tho herbicide treatment ot wood control effioienoy was in the 
order of penoxnlin, butaohlor and ox&dlason at 1 lcg/ha*

Kurey and Hno (1977) bhowod that efficient weed oontrol
i

as well ao yield compared to hand wooding could bo obtained 
in transplanted rioo with butaohlor*

Gill et ol*(1977) revealed that butaohlor (1.5 and 2*5 
leg/ha) applied 3-4 days after transplanting gave ©rfeotive 
oontrol of barnyard graos (TSohlnochloa oruagalll).

Kekat cad Man! (1977) reported that butaohlor reduced 
the dry matter accumulation in veode from 170 grams to
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19f'> graas/oq.a* In both direct seeded ond transplanted rioo.
,i

Tno grnln and straw yields were also Increased by 1190 andI
1290 kg/ha respectively duo to wood control measures In tho - 
direct docding sothod.

Ksuehlk and Hanl (1977) found that butaohlor was the 
host In controlling weeds for both dlreot seeded and trans­
planted rice variety 'Inproved Sabarnnthi'.

Kukhopadhyey and Gen (1977) showed that butaohlor Indivi­
dually and In combination with in a 00 tie Ida 0 wao more efficient 
la suppressing weed population than nltrofen or bontnzon ap­
plied alono or In combination with lnseotloldee.

Kendal (1977) revealed that pre-emergence application of 
butaohlor at 3.6 kg/ha controlled all annual grasses* sedges 
end broad leaved weeds through out the orop period In d ry lend 
rice.

According to Hustafee end Ray (1977) a combination of 
bifenox (1 kg/ha) with butaohlor (0.89 kg/ha) lnoreased con­
siderably* the yield of two rice varieties Puoa 2-21 and Jay a

i

over the hand weeded control.
Porthaoarathl (1977) reported that tho highest yield in 

rioe wao obtained with butaohlor 1.25 kg/ha with an increase 
of 10 per cent over the hand weeded plots.

Soy and Ram (1977) oonoluded that among the different 
herbicides tested* butaohlor (1.9 kg/ha) and propanil (3 kg/ha) 
were found moot promising which gave yield comparable to that 
of band weeded plots.
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Singh end Cheuhan (1977) shoved that weeds In the upland 
poddy could he effectively controlled by the application of 
butaohlor granules at 2 Kg/ha ♦ ono bond weeding,

Singh et el, (1977) reported that butaohlor (0.5 kg/ha) 
applied pro-plant ♦ propanil (2 kg/ha) applied poot emergence 
gave the host control of veedo and the naxicrun yield of rloe 
over the oontrol which vaa given one hand wooding,

BaLu and Sankoron (1978) conoludod that the relative weed 
control offioionoy of butaohlor and pcnoxalln . on two varieties 
of rice ADP-31 end 00-37 wore on par and uero found to be sig­
nificantly superior to tho reet of the herbioldoo tested both 
during moneoon and summer seasons*

83111 fii, el»(1y7Q) revealed that the minimum uptake of 
H* p and K by vocdo was registered in butaohlor troated plots 
followed by avlrooan while the naxlmum orop uptake and yield 
vae found In butaohlor and ponoxalln.
5.2.3. Oramoxone ♦ Pemoxone.

Singh and Hco (1977) reported that a combined spray of 
Craooxone (0.5 kg/ha) ♦ Pomoxono (2-4 kg/ha) woe found to be 
very efficient in the oontrol of vat or hyacinth (PJLohhomla 
oraaaiooB Solme) a pestlforoua end free floating aquatio weed. 
cUofdTft${i\gKand Rao (1977) revealed that a combined qpray of 
gramoxone ♦ Femoxone govo the beet control of Typha anguetata. 

According to Singh and Gupta (1977) post emergent appll-
j

cation of Gramoxone at the rate of 0,5 kg/ha along with Femo- 
xono 3 kg/ha gave promialng aoceptablo wood control in sugarcane.
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Singh end Gupta (1976) conoluded that Gramoxone ♦ Femoxono 
was tho beat In controlling the voods In ou&aroano•

Bala«fubracanlan end Sankaran (1y?7) showed that the re- 
eldueo of fluohloralln - paraquat/ St an ?-54 combination af­
fected the growth of lob-lab* Alaehlor - par aqua t/Grenoxono 
and fluohloralln * paraquat/Grarsoxono conbinatloaa were repor­
ted to be phytotoxic to oorghua,

Singh qt al. (1977) roportod that paraquat/Granoxono le 
the beet poet emergence horblaide In cotton. It can be ©prayed 
at the rate of 0.5 kg/ha 25 dayo after eowing provided that 
the ©pray droplete do not fall on the orop plunto.

Malik et nl. (1978) In & study on the effeot of hqrbloldal 
treated water on tho yield of various kharlf and rabi crops 
conoluded that Gramoxone had nolthor any phytotoxlo effeot on 
tho orop tested nor It reduoed the crop ylolde.
6. Influenoa of qpaolng on growth and yield of rioe.

Yanada (1961) hao reported that higher planting density 
within Unit a produced ttore total dry mattor and grain 'p»r unit 
area when rice was grown on loeo fertilised soil. Undor fully 
fort 111sod condition, the growth of the plant was oooolernted, 
tho epooe was covered with loaves, and the total yield of the 
dry matter par unit aroa at harvest tina hooono constant regard- 
leoo of ite denoity. Thun was obcarved tho "law of conotaat 
final yield In plant growth" (Kira at al«, 1959)*

Murata ot al. (1957) found that the narrower the spacing 
tho greater the photooynthetio ability at tho early to alddle
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stogo of growih. However, tho relationship was reversed in 
the' later stages.

Bhan (1967) reported very little difference In the nutrient 
content of plant tissue as Influenced by spaaing end popula­
tion, but dry natter pro duo t Ion inareased with an increase 
in spacing.

Vuohinl et al. 0961) have recorded .increased plant height 
on Increased spacing while Lei and Xi (1967) reported greater
plant height In olooor spaclnga. niehleawa (1967) on the other

i1hand have observed greater plant height under dense stando In 
tho Initial atoges but inoreaoed height under low density and 
naturity.

Hldayatullah and sen 0944) reported that productive til­
lers and panlole length were funotiono of spacing, Bbcktnl 
(1960) observed better tillering under wider spacing, Yeohhanl 
et al,(196l) found maximum nunbor of tillers and oar bearing 
tillers undor wider spacing, showing a linear trend in tillering, 
According to Mandol and Mohapatra 0968) max lean number of 
effeotlvo tillers were obtained undor closer spacing.

InoreaBo in tho number of grain per paniolo and number 
of oplkelets por panicle with wider spacing wore also reported
(Anon, 1964; Matsuo, 1969; Ahmad and Rao, 1966), On the othor

*

hand number of panicles end the total number of opikoloto per 
unit area inoreaoed and tho weight per paniolo and noon grain 
weight deoreased with an Increase in plant density (Temada 
1961| Anon 1964; Tanaka, at al, 1964),
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Trials conducted at C.R.R.I., Cuttack for four seasonsi w

with high yielding varieties Indicated that spacing effeot or 
Interactions with other factors were not significant In the 
majority of the seasons, with the result that speoiflo plant 
population requirements could not be conclusively defined.
Wider spacing for dwarf Indloa appeared to have a better advan­
tage In nitrogen response (Rao, 1968).

Results of the experiments conducted under the A,I,C,R,I,P 
during Rabl 1968 shoved that a spaolng of 20 om x 15 cm to be 
good for IRi-8 (Anon, 1968),
7. Uptake of nutrients by weeds and orops.

Boerema (1963) reported that the reduction of weed com­
petition die to application of propanil resulted in an in- 
ore coed absorption of nitrogen by rioe, almost 3 times. It Is 
reported that barnyard grass In rioe fields removed 60-80 per 
cent nitrogen from the soil (Swain, 1967). Verma and Man!
(1970) reported that unchooked weed growth depleted soil nutri­
ents to the extent of 20,0, 11,8 and 20.0 kg/ha of II, P  and K 
respectively. A single appiioatlon of S tam F-34 (8 kg/ha)

tbrought down the nutrient depletion by weeds to 1,6, 1,0 ond 
2,4 kg/ha of U, P and K reopeotively, Shetty and Gill (1974) 
revealed that both the weedB and the oropa competed for the 
nutrients to' the maximum during the early period of growth. The 
competition for soil nitrogen was maximum during 4*8 weeki.j after 
transplanting. Weeds were more effioient in nitrogen uptake thm 
the orop, whereas rioe was more effioient in absorbing phosphate
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and potash. <t\ Tho total uptake of nutrients by tho orop and
!l

tho weedo together in unvoeded plots wao loos than tho uptake 
of nutrients by the orop alone in wood free troatcenta. Hanli'
(1975) found' that herbicide use affected m  appraoiable decreaseii
in nitrogen daplotion by weed growth, as a consequence of vhioh 
considerable improvement In nitrogen uptake of tho crop pi wit a 
and enhancement in orop yields ocourcd.
8. Horblolde residual studios. ■

vloko, et 0 1.(19 9̂ ) oonoluded that atracine applied to 
sorghua at rooocaended rates did not persist long enough to

I:

cause losses of winter wheat in a winter wheat - sorghum - 
fallow rotation. HP - 17623 alone or mixtures of propanil 
or butaohlor or banthiocarb gave a rosldual control vhloh 
lasted 4-6 weeks whereas grasses quickly invaded plots that 
has reoelved the standard treatments, propanil end tsolinate 
(Saith, 1972). Vanadovon end Patil (1972) in an experiment 
to study the residual effeot of lierbloideo, ronstar, ElTD-60-70 
ond tovron (6) undor thro a uator oanagomont praotiooo in rice 
found that t&vroa (0) appeared to have the greatest rosldual 
effeot under saturated condition. In general. It was observed 
that tho toxicity of all tho chonioals tried was completely 
reduoed within tho third week after application. Trials condu­
cted at Taiwan revealed that one application of herbicides 
ouch ao butaohlor, KO-401, nltrofen and benthiocorb in rice
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dooo not lea70 realdueo In amounts toxlo to several upload 
rlco crops that follow rloe (Anonf 1973)* In the exporioonto 
conducted by Rangiah ot ol#(1974)t It wao found that Machete 
(0) at 2-5 kg e.i/ha applied 4 days after trflneplcntlng and 
Stam F-34 at 3 Itg a* i/ha applied 3 veake after transplanting 
followed by one hand weeding five wooke after planting provided 
effective weed oontrol but the chemicals thenoolvoo lackod ade­
quate real dual aotivlty again ot perennial weed growth*
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MATERIALS AND METHODS

A field experiment designed to study tho performance of 
rloe variety 'Aewathy* under direct ooo&ing in relation to 
method of cowing end v/ced oontrol waa oonduoted during the 
flrot orop Benson of 1978 at the Rico Research Station end 
Inotruotional Fora* Hannuthy. The field oolooted for the ex­
periment was under bull: orop of paddy for the previous two 
Beacons, ttoedioidnl trialo had not boon oonduoted In the ex­
perimental elte for tho loot five yours.
1. Materiala.
1.1. Kite, ollaate and soil.

The para is situated at 12*32'H Latitude and 74*20'E 
Longitude at on altitude of 22.25 n above MSL# Thie area 
onjoyo a typloal humid . troplool climate.

Tho details of tho meteorological observationa for tho
n

period are presented in Table 1.1.1h a <£ figure I.
The soil of tne experimental area was moderately well 

drained, medium cloy loam in texture, the oho sic al character- 
iatioa of which are presented in Table 1*1.2.
1,2.. Season.

The experiment vug oonduoted during tho period from 
May to October, 1978.
1.3. Goodfii

'Rio variety * Aowathy • eelootod for tho study ia isolated 
from the cross between Ptb.tO and Bea-Goo-Wio-Gen. It is a 
dwarf variety having a duration of 125 days. tfils variety waa 
found suitable for dry oouing in tho first orop season.
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1|1«1|
Wean wooklv waathor earscoters for the entire rioo grovlnff

period

Uuration period
TQEt|
Wax.

>eratur©
:#o Kin.

mni-dlty Total rain­fall (on)
■ sun- ehlno 
(houra)

1.5.70 to 7.5.78 35.5 24.8 84.5 6.6 5.0
8.5.70 to 14.5.78 34.6 25.7 88.4 — 4.2
15.5.78 to 21.5.78 32.0 24.4. 91.8 13.5 1.7
22.5.78 to 31.5.78 31.3 24*4 93.6 24.3 4.0
1.6.78 to 7.6.78 27.1 22.6 95.5 38.0 0.1
8.6.78 to 14*6.78 29.2 22.3 94.5 19.5 1.1
15.6.78 to 21.6.78 23.2 22.7 94.4 28.4 0.5
22,6.78 to 30.fc.73 28.7 22.7 94.2 27.3 0.5
1.7.78 to 7.7.78 28.8 22.7 94.2 12.0 1.0
8.7.78 to 14.7.76 27.1 22.2 96.2 54.1 -
15.7.78 to 21.7.70 28.3 23.0 9.4.1 6.1 3.2
22i7.7Q to 31.7.78 28.2 23.0 94.9 29.1 0.7
1.8.78 to 7.8.78 29.1 23.4 94.4 15.1 ' 1.4
8.8.70 to 14.8.78 28.1 23.1. 95.4 22.8 0.1
15.8.78 to 21.8.70 28.4 22.5 95.1 1U.5 0.3
22.8.78 to 31.8.78 23.2 22.9 94.7 28.4 0.8
1.9.78 to 7.9.70 29.9 23.1 93.4 2.0 5.5
8.9.78 to 14.9.78 30.1 23.3 90.7 1.7 4.5
15.9.78 to 21.9.78 30.4 22.9 93.0 2.2 4.9
22.9.78 to 30.9.78 29.8 - 22.9 92.7 2.2 2.9
1.10.78 to 7.10.78 30.4 22.6 90.5 2.2 5.3
8.10.70 to 14.10.78 32.2 23.5 91.8 1.2 5.7
15.10.78 -to 21.10.78 31.3 23.6 9U8 6.4 2.9
22.10.78 to 31.10.78 31.7 23.8 85.5 4.4 2.9 -
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Chemical ohnraotorlatloo of soil

Constituent Content in 
soil VJethod ucod

Organic carbon

Total nitrogen 
Available pgOg

Available KgO

Total PgOg' 

Total KgO 

P H

0.837$vr

0 .1 0 0 8 $

0 .0 0 0 4 $

0 .0 0 4 7 $

0 .0 5 2 4 $  

0 .3 8 4 1 $  

5 .1  .

volkloy and Qlaclc’o titra­
tion method :
Mlorokjeldahl method
In Bray I extract, Cbloro- atanfioue - reduced molybdo- 
phoophorio blue colour method.
Tho neutral ammonium ace­
tate extract, flame-pho­tometric.
in 1101 extract as aaar-onium 
phoophomolybdate, volumetric.
in !KJ1 extract flams photo­met rio.
1t2 soil solution ratio using a pH meter.

1.4. l-anurofl and fortlllgore.
Farmyard manure at the.rate of 5000 kilograms per heotare 

vae applied uniformly ao basal dreooing. it was of trie, fol­
lowing composition.

Nitrogen 0 .4 1  per oent
Phosphorus 0 .2 3  per oent
Potassium 0 .3 9  per cent

In addition, lime ( 5 4 .3  per cent CaO) was cppliod unifor­
mly at the rate of 6GO kilograms per hectare about 4  days 
prior to sowing.
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Tho fertillsors with tho following onalyoio wore used in 
tho experiment at tho rato of 90 kilograms of nitrogen, 45 kilo* 
grans of phoophato ond 45 kilograms of potash per haotare.

Ammonium sulphate * 20.1 por cent nitrogen.
Superphosphate * 16.5 por oent PgOg

(phoophoruB pentoxide)
Muriate of potash - 55 par oent KgO

(Potassium oxide)
TTrea - 45.5 per cant nitrogen

1.5. Harbloldos.
1.5.1. 3ataohlor (Haohoto)

Muohete le a proprietary prociuot of Mosanto Chemloalo of 
India (Private) Limited, The product containing tho aotlvo In­
gredient butaohlor. ^-ohloro^'G* diethyl-II-Butoxymothyl 
eoetunilide)* is available in the form of 50 per oent SO ana 5 
per oant G. it is a pre-esergenoe horblcide with good efficiency 
for controlling annual graseon and broad leaved woods.
1.5.2. Propanil (Stas P-34).

St am F-34 is a proprietary product of Messrs Indofll 
Chemicals Limited. The product containing the aotive ingredient 
propanil, (3.4 - Blchloro propionanllldo) lo available In the 
form of 35 por cont EC, It la a pofrt-omorgent aontaot herbicide 
recommended far selective wesd control in paddy crop.
1.5.3. Paraquat (Gramoxone)

Greaoxano Is a broad spectrum contact herbicide baaed on 
paraquat suitable for orop and non orop situations. Gramoxons 
containing 20 per cont aotive ingredient - paraquat is a
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product of Tho Alkali and Chomioal Corporation of India Limited.

1.5.4. 2*4-1) (Femoxono)
Fomoxono lo a selective woedioide. Tho fornulatlon ueed 

woo 60 per oent water soluble oodlun salt of 2,4-D* _ supplied 
by ChcBQ mineral Industrioa, Thono*
2. Methods.
2.1* layout.

Split plot experiment in rondomiood block design was ado­
pted* Tho experiment coaprloed of 20 treatmenta with spaaing in 
tho whole ploto and weed oontrol troatcento in tub ploto. The 
trostnonto were roplloated 5 times. The layout plan is given 
in Figure 2*

Treatments
Vtaole plot treatments 

(Spaoing)
Abbreviations

1 • 50 oa flow line 
2* 45 .om flow line
3. 60 om flow line 
4* 20 x 15 oa oontrol

S t

52
5 3

54

Sub plot treatnonta 
(Meed control)
1 * Stoa ?-34
2* Maohote
3* Granoxone ♦ Fornoxone 
4* Hand wooding 
5* Unwooded oontrol

Ml

VJg

« *

The details of tne layout plan ore furnished below t



26

Total numbor of troatnanto in one block 5 20

tfunber of blocks 1 5
Total number of plots s 100
Gross plot olae t 5«4 x 6 sq.H
Hot plot else 1 5-4x5 oq.M
Total experimental area e 0*441 ho.

2.2* Rate of dilution and mothofl of application.■
The horbioideo wore dissolved In water as given below ac­

cording to the reconciondation of tho manufacturers.
Machete t 2 kg q «1* In 500 litres of water per hectare.
Stan F-34 1 1*5 kg &•!* in 500 litres of water per hoatare.
Gremoxone ♦ 1 2f litres or Groaoxone ♦ 700 gmo of femoxono Femoxono In 500 litres of water per haotare.

Tho solutions of Machete - the pro-emergent herbicide end 
Stam F-34 - the post emorgent herbicide wore applied uniformly 
a s  a blanket spray in the respective plots using a hand ope­
rated knapsack sprayer In the early hours to avoid spray 
drift. The pro-sowing veedioide Grasoxone, was applied two days 
before sowing. Tho field was thoroughly drained off prior to 
the application of Stam F-34 on the 14th day after sowing. 
Machete solution was sprayed on the alxth day after sowing*
2.3. Hang weeding.

The first hand wooding vao done on the 30th day and the 
second one on tho 40th day after sowing.
2.4# Field culture.

The cultivation practices reoocnonded for 'Aowathy* by 
the Kerala Agricultural Ohivoreity were followed. Tho land 
was ploughed twice, olodo wore broken and all the woods and
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stubbles wars removed* Farm yard noniira was uniformly spread 
ell over the field before tho second ploughing. Lima was 
applied at tho rata of 600 leg por heotaro In two split noseo) 
the first doee at 750 kg per hectare as basal dressing at the 
tlno of final ploughing and tho second do go at 250 kg per he- 
otare as top dressing about ono month after sowing. The fer­
tilisers for basal dressing wore applied as por tho schedule 
of treatments a day before sowing and mixed with soil by hand 
raking.

The entire dose of phosphorus and potassium and half the 
does of nitrogen uero. applied as basal dressing. The remaining 
half tne dose of. nitrogen was applied as top dressing on the 
45th day aftor sowing.

The seeds were sown on 17th Way, 1970. The aaed rate 
used was 80 kg por hectare. Controlled irrigation and drainage 
were done aa and when required* Two protective spraying vith 
Ekolux on 20th day after sowing and Leboyold and Hlnoson on

i

50th day after cowing were glvon. The stand of the orop warn 
good. There was no lodging or serious attack of posts and dise­
ases. Tho orop was harvested on 125th day after sowing.
2.5. Obsorvatlono.
2.5.1• Observation on weeds.
(a) Weed count.

The weed counts vers aado from the sampling unit in eaoh 
plot. The soon numb or of woods per quadrate was worked out.
Tho weed counts were made at 4 stagea| 70. 40. 50 and 60 doya



after sowing the orop. Total sonocot end dloot weed popular 
tlono were recorded.

(b) Pi? natter of weedo.
Pxy weight of woeda oolleoted on 30th, 40th, 50th had 60th 

day after sawing and at harvest were recorded.
Observations on tho germination of the orop seeds were 

token for tne treatments which received pro-nowing and pre- 
emergent horbioidol application.
2.5.2* Oron growth charactera.
(a) Height of plantg .

The plant height In on wao recorded ot 30th, 43th, 60th 
day after sowing and at harvest. Haights of plant-e wore meas­
ured from the bottom of the cfrb&to the tip of the longest leaf 
or tip of the cathead whichever was tallest.
(b) Hosber of tillers.

Tue tillers from each sampling unit were counted on the 
above dates end the values per square metro wore computed.

i  i

2.3.3. Yield characters.
(a) Productive tlllere.

Humber of productive tillers from each sampling unit were 
counted and the values per square metre were calculated.
(b) Percentage of productive tillers.

number of produotlve tillers from eooh sampling unit were 
counted and tho percentage worked out on the total number of 
tillers at Qjxlmum tillering stage.
(o) Length of.panicle.

Length oXln centimetres from the nook to the tip of 
panlole was measured.
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(d) number of grains per panic la.
number of grains In eooh panlole vora recorded*

(e) Thousand rraln weight*
fine thousand grains were oountod from the oloaned produce

*

from caoh plot* weighed and recorded in grass,
(f) Grain ylold.

Tho grain harvested from each net plot was driedB cleaned, 
winnowed and weighed* From this yield of grain In kilograms 
per hectare was calculated and recorded*
(g) Straw yield.

The weight of sun dried straw was recorded plotwlee aid 
from this the ylold of straw in kilograms per hectare was 
computed,
2*6, Chemical analysis*
2*6.1. soil analysis.

Composite soil samples collected prior to tho commencement
of the experiment were analysed for total nitrogen, available

✓

p2°5* available KgO and pH*
2*6*2* Wood analysis,

Tho UPS content of weed osnploo wore estimated at the 
40th day after sowing* Prom thie HFK uptake by weeds per 
heotero wero worked out*
2*6*3* Plnnt analysis*

The tl, P and K content of rioe plants at harvest wero 
determined*
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2.6.4. Protein content of rrraAna<>
The nitrogen content of whole grain a was astlaated by 

tba miorok^oldahl method and tho protein content of grains 
wao computed by multiplying tho nitrogen content by a feotor 
6*25 (Simpfeaa ot al.. ly 6 5 ).

2.7* Statiatlcal analvnlo.
Tne data roluting to each oharactor wore annlyood by 

applying tho oaalyais of variance toohniquo ao enrooted by 
Pan so and Sukhatme (105'4) for split’plot design.



RESULTS
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RESULTS

Tbs "result* of tbs •xporicant oonduoted to study 
the performance of rioe varioty •Aevathy* under different 
methods of sowing and wood oontrol are furnished below*
I. Observations on weed.

A. Iteofl Fpcoloe*

Tho different opooloo of woods found in the experimen­
tal area were collected and identified prior to the start 
of tho experiment. The wood growth in tho field comprised 
of graoasflo sedges and broad loaved woods* wood specieo found 
in the oxparimeatel fields oro classified In Table 1*

Table 1*
Claaaiflcation of woeda in the experimental field

Soientifio nano Family

X* Grasoaa
1* Alloteronslo olwlolna 
2* Brachlarln raaosn 
3* Cvnodon daotylon 
4* Eohlnoohloa oolomaa 
5« Kleuolnq Inflic a 
6* Fragrostla op*
7* Qpllseicmifl bursannil

Grnminoae
Graninoao
Gramlnsae
Gramineae
Gramineae
Gromineos
Gremineaa



6. Panioam repcns Oraainoao
9« PaoDalom aoorbloulmtum Graninoae
10, Setaria sn. Graoineme
. Sed^eo
1. Bulbootvllo barbatm Qyparaoeao
2. Cvperaa dlffornln Cyporaoeae
3* Cyporua dintans Cyperoooao
4. Cyperuo lrla Cuperaoeoe
5. Cyperus rotundus Cyperooeoa
Broad leaved weado.
1. Chloroxvluo ooraurlalia EuphorblocQ&a
2. Oleoce viseoca O&pparidooeea
3. Euphorbia hirta Euphorblaoecm
4, iTybsnthua ennern&Derms Tlolctoea*
3. Tlsrptla euaveolone Labiatae
6. Luduicia porviflora Onagrooooe
7. Meloahlo, corohorifolla Bterouliacoaa
6, Merronia tridentata Convolvulcceafl
9. Molluoo peataahvlla Kolluginncona
10. Oldenlandla m>« Habiaooee
11. Poueroala pelluolda Piporaceao
12. Phyllmthuo debilla Euphorbioooa©
13. reoparlo. dulola sorophulariaoeoa
14. Sabeotiona chaaoka Euphorbiaoea®
15. Rida retuoa Halvaoeae
16. Rida rhonbifolia Molvnoeae
17. Rtaohvtaroheta inaioa \J-vr ijtrvCL tea-
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Pros the Table presented Ghovo* It can be coon that 
weed opccieo found in xh« experimental field inoluda not 
only the V2t land wocdo but aloo dry end garden land weoda.
B. Weed count.
a* Total wood pomilation -par cguare notre.

The obBorvatlons on total number of weeds taken on 
30th# 40th, 50th and 60th day after sowing wero analyood 
separately and tho analysis of variance tables presented in 
Appendix I, II, III and IV respectively. Tho mean values 
corresponding to different treatcento are givon in Tableo 
2e 3t 4 and 5«
1 « 30th dav after sowing.

From the an-lyoio of variance tables (Appendix I), it 
wao found that tho effeot due to various methods of weed 
oontrol wao significant. The imwoeded control plot recorded

othe higheot total number of weeds (102.16/m), Machete ap­
plied plots recorded tne least woed count (53.7 5/m2) when 
compared to other treatments. Granoxono ♦ Fornoxone was an 
effloiont as Stam F-34 in controlling woods.

1Tne effeot duo to various epaolng was also significant* 
Among the treatments 45 oa flow line gave tho loweot value 
of total weed population (66.72/e2). There was no oignif 1- 
oent difference between S1, S3 and S4.



p
Table 2

Total wood population/® on 30th day

W-j V2 v3 W4 Vg Mean

Si 60,0 56 .2 69.6 68.6 10a.6 . 78.20

% 59.0 46.6' 60.0 74.4 94.6. 66.72
03 67.4 56.2 65.6 64.4 10 2 .2 75.16

p4 64.6 56.0 65.4 86.6 103.2 75.16

ion 64.5 55.75 65.15 83.5 102.15

0 DC0.05) Spaolng j 4.649.
0 D(0.05) Ubed oontrol t 5.6579.
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Table 3

Total vood populatloa/o

»1 \!2 V3

81.6 69.8 84.2
72.0 59.0 74.6
82,2 68.0 79.8

81.4 71.6 8 3 .2

79-3 6 7.1 80.45

oa 40th day.

W4  V'5  Mean

105.4 124.6 93.12
98.2 113.2 33.40

100.2 114.0 88.84
98.2 116.0 90.08

100.5 116.95

0 D (0,05.) Spaaing s 5.5380
0 0 (0.05) tfead control s 3.17606
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Table 4
pTot til veod population/s on 50th day.

W1 w2 v4 1'5 Moan

c! 106.0 86.0 104.6 124.8 14 1.0 112.48

?2 90.2 74.4 91.4 113.4 120 .6 100.20

95.2 05.C 9Q.4 1 10 .2 130.4 105.56

H 96.2 87.2 96.4 113.6 133.8 105.44

Moon 96.90 04.05 97.70 117.5 133.45
■ t i r t M . .  w r r

C,D. (0.05) Spaaing : 6.3967 
C.D. (0.05) Weed oontrol : 3.4549



Table 5

Total weed population/a'1 on 60th day.

W1 W5 W5 W4 U5 Keen

122 .0 103.4 12 1 .0 143.0 170.4 132.12

104.0 93.8 103.0 128.8 149.6 116.00

116.6 1 0 1 .2 115.4 128.0 148.0 121.84
1 15 .0 105.2 1 1 2 .8 133.0 152 .0 123.60

114.40 100.90 113.25 193.4 155.0

!.D. (0.05) spacing s 
:.B. (0.05) uoed oontrol 3

9.5309
5.9360.
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Ttio effect due to different methods of wood oontrol 
vas algali'loont. The unweeded control plots recorded the

pmaximum total number of weeds (116.95/a )• Machete treated 
, plots recorded tho lowest value for total weed population

p(67.1/rn )• Staa F-34 vaa on par with Gramoxone ♦ Femoxone.
The effeot duo to different treatmorvte In opaoing was 

also significant. 45 on flowline reoordod the lowest number 
of total weeds (G3«4/ta2)*
3* 50th day after sowing.

Thoro wao significant difference botweon tho effeot 
due to different methodo of weed oontrol. Maxima number 
of total wesda woe observed In the unweeded oontrol plot

p(133«45/a ). Maohots treated plots recorded the lowest nun-
Qher of total weeds (34.05/m')' GramoxonG ♦ Femoxone and 

Stem F-34 wore on par In controlling woods.
Tho effeot due to different treatments In spacing was 

also oignif leant. 45 om flowline reoordod the lowest num-
j

bor of total weeds (10D.2/o2)*
4# 6Oth day after sowing.

The effeot duo to different methods of weed oontrol was 
oignifleant. The unwaeded control plot recorded the highest 
number or total weeds (155/m^). Maohoto was significantly 
superior to all other herbicides In controlling weeds.
Stem F-34 was on par with Gramoxone ♦ Femoxone In control­
ling weeds.

2. 40th day after sowing.
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The effect due to different apaoing treatments was oloo 
found to be significant, Anong the treatments 45 om flow

pline gave the lowest value for total number of weeds (116/nr)
5 . Konooot weed nopulatlon par square astro,

Tho anolyoia of varianoe tabloo corresponding to the 
observations on monocot wood populations per square metre 
on 30th* 40th* 50th and 60th day after cowing are furnished 
in Appendix 7 to Till* Tho moan values of nonooot wood popula­
tion at each observation ere given in Tableo 6 to 9,

i

1 . 50th dev after coving,
IThe effeot of weed oontrol treatment done was signi­

ficant. Oontrol plot,recorded the highest number of monocot
pweeds (53.4/m )* Machete applied plots gavo tho lowest num­

ber of monocot woods (23*C5/m^). Stan F-34 wao ao effioient 
ao Gramoxone ♦ Forooxoae in controlling xtonocot weeds.
2. 40th day after sowing.

The effeot due to different cathode of weed control 
was found to be olgnlfiocnt. Konocot weed population who

phighest in the control plot (60.65/a )• Machete treated 
plots recorded the lowest number of monocot weeds (23,9/b )̂.

i

i3ton F-34 and Gramoxone ♦ Ferooxone were on par.
The effect due to vorloue spaaing was oloo significant. 

Among tho treatnente 45 cm flow line gave the lowest value 
of monooot weed population (42.0/®?). '



Table 6

Monooot wood population on 30th day*

V!1 W;> VJ4 U5

37*0 24.0 33.2 47.4 57.2
33.0 19 .2 33.2 41.0 53.8
35.0 23.0 35.0 45.4 5 1 .2

31.0 24*4 36.4 45.0 51.4

35.B 23.05 35.9 . 45.1 53.4

c,.3. <0.05) Used control * 2.60ft



Table 7
i

Mono cot weed population on 40th day*

VI H3 W4 K5 Kaon

Si 45.6 30.0 43.6 56.6 65.6 49.40

S& 39.0 23.6 33.0 52.6 57.6 42.00
S3 45.2 3 1-0 43.6 53.0 59.2 46.40

S* 43.4 30.2 30.2 54.2 59.8 43.56

mom 43.05 23.9 39.35 54.1 60.65
i

q.D. (0.05) Spaolng t 2.90

C.B. (0.05) Weod oontrol r 3.54



Table 8

VI W3 W4 Mean

51 57.0 30.G 57.0 60.0 75.3 59.16

52 45.4 32.8 46.8 61.8 65.4 50.64
53 52.2 40.0 52.6 65.8 69.0 56.08
"4 50.6 36.4 50.4 50.2 * 69.8 53.08

Moan 51.30 36.95 51.70 63.45 70.3

ftonooot weed population on 5 0th day,

0,3, (0.05) Spacing 3 4.224
C,",(0,05) rood oontrol * 2.575



Table 9

Monocot weed population on 60th day.

.

wi Vs W4 W5 Mean

Si 64.0 ' 49.0 65.2 75.0 88.3 68.40
S3 57.2 41.8 55.0 66.6 79.0 60.08
S3 6 1.2 47.4 61.0 66.8 76.4 62.56

S4 6 1.0 ' . 45.6 61.0 69.8 78.4 6 3.16

Moan 60.35 45.95 60.75 69.55 80.65 -
------------- ... -----------------------n-r II II1 m-mrn

C.D. (0.05) Weed oontrol « 3*219
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Tho affect duo to difforont methods of wood oontrol 
wao significant, Tho unwoe do d oontrol reoordod tho maximum

f9nunbor of monocot woods (70,3/m). Tho lowest number of 
nonocot woods was obeorrod In plots treated with Machete
<36.93/b*).

Tho off cot duo to difforont spaaing treatments woo 
also significant, Tho lowest number of monccot weedo wao 
observed in 45 on flow line and was on par with SO x 15 ob

i

dibbling.
i

4* 60th day after sowing.
The effeot duo to different weed oontrol treatments 

' < was significant. The unweeded oontrol plot recorded tho ma­
ximum number of monocotv.woodo (G0.65/a^). Machete applied 
plots gavo the lowest value of monocot weed populations

p(45-95/m). Stam F-34 was as effioient ae Gramoxone ♦ 
Fomoxan© in controlling monooot weedo.

The offeot duo to various treatnente in spacing and 
lrtberaotion were not significant, 
s. Dlcot waed population per square astro.

The analysis of variance table corresponding to the 
observations on dlcot weed population on 30th, 40th, 30th 
and 60th day after sowing are furnished in Appendix IX to XII. 
Tho mean value a of dicot weeds per square metre at each ob­
servation ore given In Tables 10 to 13.

3. 50th d ay aftor Bowing.
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Tabid 10

Dicot wood population on 30th day*

Wi W3 ¥4 Vg Keen

si 30.S 27.6 32.0 41.6 53.8 37.16

S2 27*6 23.2 23.0 34.4 43.8 31.40

S3 33.3 2S.Q 32.0 42.0 52.2 37.76

si 30.6 26.0 3 1 .8 42.4 54.0 36.96

Moon 30.7 26.4 30.9 40.1 50.9

C*D, (0.03) Spacing s 2.178
O.D. (0.05) Weed oontrol j 1,60



Table 11

Dioot weed population on 40th day

Wi Wp W3 W4 U5 Moan

S1 40.2 35.6 39.2 50.8 sy.6 45.08

S2 37.6 32.4 37.6 47.6 53.8 41.80
S3 39.8 35.6 3B.2 50.4 56.0 44.00

H 39.4 35.2 40.4 47.2 56 .2 43.68

Moon 39.25 34.70 38.85 49.00 56.40 ■

. C.D. (0.05) t'foed oontrol 1 1.925



Table 12

Dlcot weed population on 50th day

WI W3 W4 W5 Mean

si 49.8 45.0 . 49.8 6 2.2 68.6 55.08

S2 46.4 42.2 46.0 56 .2 65.2 51.20
Eg 48.6 44.6 46.0 55.0 62.6 51.52

£?4 ' 49.4 45.2 48.2 57.6 66.8 55.44

Mann 48.55 44*25 47.70 57.75 65.8 -

C.D. (0.05) Weed control i 1.79
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Table 13
Dicot weed population on 60th day.

rtf| W? W| V?5 Moon

Si 60.0 53.2 59.2t 70 .2 79.0 64.28

52 50.6 46.4 54.0 62.2 70.6 56.76

S3 56.4 52.0 56.4 63.0 72.2 60.16
I?4 55.4 51.0 57.0 64.4 74*2 60.56

Mean 35.80 50.05 56.40 65.15 74.00

C.D. <0.05) Spacing • 4.297
C.D. (0.05) Wood oontrol t 1.748

i



1. 30th day after sowing.
The offcoto due to weed control and spacing treatments 

woro found to ho significant while tho interaction effect 
wao not significant. Control plot reoorded the maximum num­
ber of dioot weeds (50.95/oS). R e  lowaot value for tho total 
dicot wood population wao observed In Machete treated plots.
Staa F-34 treatment woe found to be on par with tho Gramoxono ♦ 
Femoxono treatment. Among tho apaolng treatments. lowest 
number for dicot wood population vse observed In 45 on flow- 
llne. All the other spaaing treatments were on par.
2. 40th day aftor sowing.

Tnc effoot duo to wood oontrol trsatmonto alons was 
found to bo slgnlfloant. The unwoedod oontrol recorded the

phighest dloot weed population (56,4/m). Maohete treated 
plote showed tho lowest number of dloot woede* while 
Gramoxono ♦ Femoxono and Staia 7-34 troatmanto rare on par. 
There woo no significant difference between tho spaaing treat- 
mento. However 45 cm flowline gave tho minimum number of 
dlcot uocde.
3i 50th day after cowing.

Tho offset due to weed oontrol treatments alono wao 
found to bo significant. Control plot recorded tho highest 
dlcot woed population* Tho lowest number for alcot weeds 
wao observed in Machete treated plots whllo Granoxono ♦ 
Fomoxono aid Stam F-34 wore on par. Though tho spacing



treatments did not show any significant difference, 45 om 
flowline gave tho niniema dlcot weed population.

4. 60th day after sowing,
Tho effeot of weed oontrol and spacing treatments were 

found to he aignifioant. Among tho wood control treatments 
tno unwecded control rocorded tho highest number of dioot 
weeds, Granoxone * Pomoxone and Stcca F-34 treatments wore on 
par. Tho lowest number of dioot weeds wae observed In Macnote 
treated plots.

Tn the oaoe of spacing, 30 on flow lino gave the highest 
dioot weed population. There uao no oignifiofint difference 
between 45 on flowline, 60 on flowline and 20 x 15 om dib­
bling. But 45 om flowline gave tho lowest numb or of dlcot 
Made.
0. Utoed control cffloleuoy.

Weed control efficiency was calculated on tho basis of 
total weed population and presented in Table 14. The following

J

formula was uced for the calculation of weed oontrol effloionoy.
VCH * WPG - VPT X 100 

vp5
where

TOE « V.'eea control efficiency
BTC ® voed population in tho control plot

1

VPT » Weed population in tho weed control treatments.
vrom the rooults It was observed that Machete had the 

hlghoot weed control effioiency (34*68$) followed by



Table 14 
weed control efficiency

Total number of weeds Maed oontrol 
Treataente p8r m2 oa goth day effiolenoy(^)

1 ♦ Stan F-34 132^52 26.33
2. Maohote 134.52 34.88

3* Graztoxoae ♦Femoxono 151.00 26.91
t

4* Hand weeding 177.84 13*92

5. Cnvoeded oontrol 206.60



Graaioxono ♦ Femoxono ( 26. 91$ ) ond St am F-34 ( 26, 33$ ).

While the hand weeded plot recorded tho lowest weed oontrol 
effioionoy (1 3 9̂2$)•
B.‘ Dry weight of weeds per square metre.

The observation a on dry woicht of total woods taken on
*

30th* 40th, 50th and 60th day after cowing and at harvest 
were analysed separately and the analyst a of variance tables 
are presented in Appendix XXXI to XVII* The mean values cor­
responding to tho different treatmenta at the various stages 
are given in Tableo 15 to 19*
1 * 30th day after coving, .

The effect due to weed control treatments alone woe sig­
nificant, The unwseded control plot recorded tho maximum dry 
weight of weeds. Machete applied plots gave the lowest value 
of dry veight of weeds compared to other weedloldee.
2 - 40th day after gowin#.

The effects due to weed control end spacing treatments 
were found to bo significant. The control plot gave the ma­
ximum dry weight of woods. Among the harbioldes Machete treat­
ed plots gsvo the minimum dry weight of weeds.

The effect due to different spacing treatments wao also 
significant. 20 x 15 on dibbling gave thalo wo 31 value of 
dry weight of woods.
3* 50th dor after sowing.

The effeot due to weed oontrol treatments alone was 
found to be significant. The unueeded control plot recorded



Sable 19

Dry weight of weodo on 30th Any go/a2
(After log. transformation)

W1 V& U4 t'.'g Moan

Si 1.77 1.42 1.49 2003 2.18 1.790

S3 1.71 1 . 1 1 1.46 1.Q9 2.05 1.644

55 1.73 1 .0 2 1.44 1.97 2.07 1.646

34 1.72 1 . 1 2 1.44 1*94 2.01 1.6 50

Kaen 1.73 1*17 1.46 1.97 2.08

C.D. (0.03) V'ood control t 0.106



Table 16
oDry weight of weede oa 40th day gm/m

(Aft<?r square root traboDr nation)

Wt V J 2 WJ W4 W5 Moan

s i 1 0 . 1 8 7 . 6 5 10.30 5 . 3 3 1 5 . 4 4 9 . 7 8

$2 9 . 7 1 5 . 9 3 8 . 3 7 4 . 4 9 1 2 . 2 6 8 . 1 5

S 3 9 . 4 8 6 . 3 9 9 . 5 1 4 . 4 9 1 3 . 0 4 8 . 7 4

S i 8 . 3 2 5 . 4 8 7 . 8 3 3 . 9 5 1 3 . 1 4 7 . 7 5

Hsan 9 . 4 2 6 . 3 6 9 . 0 2 4 . 5 7 1 3 . 6 7

C.a. ( 0 . 0 5 )  S p a c i n g  j  0 . 9 8 6

O.n. (0.05) Woea control t 0.680



o
Table 17

Dry weight of weeds on 50th doy gn/tei
(After square root trauoforaatlon)

VI
i 

i
! 

> 
I 

1

i 
s 

!
i 

t 
i

W? *4 Mean

S1 12.08 9.36 11.49 4.38 15.82 10.62

32 11 .6 0 9.16 10,80 4,85 16 .36 10.56

S3 11.75 9.42 11.80 5.09 15.60 10.77

34 10.51 7.79 10.03 4.20 14.85 9.44
___________ —  ■ w ^w ja aim

H o a n  1 1 . 4 4  8 . 9 4  1 1 . 0 ?  4 . 6 ?  1 5 . 7 1

C.D. (0.05) Weed ooutrol : 0,702
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Table

Dry weight of weado 
(After square root

V.1 V?

- 1 1 4 . 7 1 1 1 . 6 0

2̂ 1 3 . 4 0 1 0 . 0 5

e 5 1 3 . 0 9 1 1 . 2 7

S 4 1 2 . 9 5 1 0 . 1 3

K e e n  1 5 . 5 4  1 0 . 7 6

10

po n  6 0 t h  d a y  g r a / m  
t  r a n  o  f o r m a t  i o n  )

V f g W 4 W g

1 5 . 0 4 6.02 1 7 . 7 9

1 2 . 3 9 5 . 8 5 1 8 . 6 8

1 3 . 7 0 6.62 1 9 . 7 6

1 2 . 6 4 7.02 1 9 . 5 7

1 3 . 4 9  6 . 3 8  1 9 . 0

M a a n

1 3 . 0 3  

12.11

1 2 . 0 9

1 2 . 5 0

C,D. (0.05) tJ&od control : 0.Q3



Dry woight of uaado at harvoot Kff/ha

Tablo 19

wi w» VJ V* V5 Moan

21 296.63 240.30 308.30 137.93 383.96 274.97

23 319.63 220.64 312.63 117.93 303.62 271.63
S3 323.96 263.30 297.97 153.31 385.62 284.63
$4 307.63 213.64 283.63 133.32 376.62 264.97

Mean 311.97 237.64 301.64 133.65 303.30

C.D. (0.05) Weed control i 16.65
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the maxima value of dry weight of weeds. Among tho herbi­
cides, Machete gave tho lowest value of dry weight of woods. 
Gracoxono ♦ Feraoxone and 3tem P-34 ware on par.

' i i
4. 60th day after cowing.

The effeot due to weed control treatmento alone was sig­
nificant. The, maxi win dry waightof waeda was observed in 
tho unweeded oontrol. Maohete gave tho lowest valuo of dxy 
weight of woedo whllo Stan P«r34 was onpar with Graraoxono ♦ 
Fernoxone.

5. At harvest.
' The offoot due to weed controlttreatments olono was 

found to ho significant. The unveeded control plot recorded 
the maximum dry weight of weeds at the tine of harvest.
Among the herbicides, Machete applied plots gave tho least 
value of dry weight of weeds. There was no significant dif­
ference between the Stam F-34 and Gramoxono > Farnoxone 
treatments.
II. Crop growth characters,
a. Height of plants.

Tho observation on height of plants on 30th, 45th, 60th 
doy after sawing and at harvest were taken and analysed 
separately and the analysis of variance tables ore given 
in Appendix XVIII to XXI. Tho moan values are presented in 
Tables 20 to 23.



T a b l o  2 0

ifcight of plants on 30th day (inrca)

W1 Vs V3 tfeen

si 37.6 41.96 37.26 40.24 34.66 33.34
S2 36.96 40.46 34.74 40.40 ■ 31.96 36.90
S3 32.66 36.60 31.82 35.04 29.22 33.03
34 37.23 42.12 39.03 43.10 35.02 39.32

Q »JiiW .m q mmmmm -riBm m

Moan 36.12 40.30 35.72 39.69 32.71

G.D. (0.05) Spacing s 2.2097 

O.D. (0.05) Weed control: 4.0133
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Table 21

liolght of plants in 45th day (In om)

tfl W2 W5 V.'4 U5 Mean

01 42.9 46.92 42.16 47.34 37.34 43.73
$2 41.22 40.62 39.74 49.98 34.10 42.33
53 39.22 43.90 37.60 40.62 32.26 38.72
54 46.20 52.42 44.04 51.10 40.06 46.76

Hean 42.33 48.46 40.635 47.01 . 35.94
• r

C.D. (0.03) Spacing s 3.8624
O.D. (0.05) Wood oontrol « 1.6594



Table 22

Haight of plants on 60th day (in cm)

W1 ^3 V4 Wg Keen

S1 5 0 . 1 0 54.54 48.74 52.56 55.00 5 2 . 1 8

S2 49.82 57.48 47.20 54.86 41. 8 6 50.24

S3 45.98 54.96 44.02 48.94 39.60 46.70

53.68 60.33 53.30 57.76 40.70 54.76

Moan 49*39 56.84 48.51 53*53 46.29

C.I>. (0.05) Sfpnoinfj t 2.444

0eD. (0.05) Used control * 1.2735
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Table 23

Height of plants at harvest (In on)

'J2 VJ3 l% VS Moca

51 69.40 76.76 ' 63.03 75.00 62.03 70.79

S2 67.92 76.24 67.14 73.24 61.66 69.24
S3 64.93 76.98 ’ 62.34 71.14 57.36 66.56

54 69,30 74.42 68.08 76.82 65.08 70.74

Mean 67.90 76.10 66.66 74.25 61.74

c.D. (0.05) voed oontrol t 6.3476



1 . 30th dav after cowing.
i

From tho result It was observed that the wood control 
and spacing effect □ wore si gulfleant. Tho interaction effect 
did not chow any significant difference. Machete treatment 
recorded the maximum height (40*3 eta) which wao on par with 
hand weeding (39.6 os) and superior to all other treatment©. 
Among tho ©pacing treatments, 20 x 15 oa dibbling gave the 
highest value (39*32 oa) which woe on per with 30 cn flow line 
(38*34 oa)# Rest higher value was observed in 45 on flow 
lino which was found superior to 60 on flow line*
2# 45th day after ©owing*

The effect due to weed oontrol and ©pacing treatnente 
were found to be significant. The interaction effect wao 
not significant* Machete applied plots rooorded the maximum 
height (46*4 oa) which warn on pur with hand woodod treatment 
(47*01 cm)* Both wore superior to all the other treatmanta. 
Stam f -34 and Gramoxono ♦ Femoxone treat can to were on par*

In th© oaoo of spacing treatments 20 x 15 cm dibbling 
gavo the noxious height (46.7 cm) followed by .30 cm flow line, 
45 cm flow line cad 60 om flow line respectively.
3 . 60th day after cowing*

Tho weed control and ©pacing treatment© were significant 
on tho 60ta day after ©owing* Tho interaction effect was 
not signifioent* Maximum height (56,6 oa) wao observed in 
Machete treated plots closely followed by hand wooding 
(53*5 oa). Both wore ouporior to all the other treatments*
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Uhvooded control gave the loaat value of plant height (46*2 cm)*
Among tho opaoing treatments 20 x 15 ata dibbling recor­

ded the maximum height (54*7 cm) and was superior to oil tho 
other treatments* Tho lowest value was observed in 60 cm flow 
line*
4* At harvest*

The effeot due to weed control treatment a alone was sig­
nificant. spacing and interaction of foot did not show any 
significant difference• Among tho wood control treatments* 
the maximum height was observed in H&choto treated plote 
(76*1 oa) which woo superior to all the other treatments ex­
cept hand weeding* Hand weeded treatment recorded a height 
of 74*2 cm and woe on par with tho Mao bo to treatment*
b. Tiller number nor ogriore metre*

Tue oboorvationo on tho total number of tillers per
ii

square metro on 30th* 45th and 60th day after sowing vers 
tatcan ana analysed separately and the analysis of variance 
tables ore given in Appendix xk'hto The mean values of 
tho number of tillers at each observation are given in Tables 
24 to 26.
1 * 30th day after oowin/r*

Tho effooto duo to different methods of weed control and 
spacing wore found to bo oignifioont. The maximum number of 
tillers woo obeorvod in Machete treated plot (27Q*96/n2)* The 
unweeded oontrol plot recorded ths least number of tillers

p
( 2 0 6 . 5 5 A *  )* The interaction effect did not show any oignisst 
floent difference*



Toblo 24

number of tillero/m on 30th day

Hi US W3 W4 Wj Moan

si 240.19 296.16 253*85 296.16 235.53 265.36
R2 207.04 251.14 2 11 .3 0 230.35 180.12 216.15

S3 180.80 22 1.5 6 195*20 214.4 164.80 195.35

94 285.71 346.99 295.70 290.37 245.75 292.90

Moon 223.63 270.96 240.26 237.82 206.33

C.D. (0.05) Spacing #35.32 
O.D. (0.05) Macd oontrol #11.14



Tablo 25

V/1 V2 W4 W5 Meen

£1 253.65 300.83 263-52 303.16 240.20 273.31

52 213.04 251.14 211.30 232.09 183.59 210.63
53 182.40 224.76 193.4 216.00 1GG.4 197.59

54 263.40 312.35 241.76 234.33 210.46 263.47

Moan 230.67 272.27 228.74 253.91 200.16

C.D. (0 .0 5 ) "spaaing a 39.05 

C.7). (0.05) ^eed control 3 11.34



Table 26

ITumboy of tillers/a2 oa 60tfc day

Wf w& W3 W4 Wg Moan

si 258*65 298.49 268.13 30 3.16 244.86 274.71

S2 209.57 249.40 2 11 .3 0 2 2 2 .12 181.86 214.85
S3 182.63 223 .16 198*4 218.36 161.6 196.83

280.33 348.98 271.72 376.29 225.77 300.63

Moan 232.85 280.01 237.40 279.98 203.52

C.D. (0.05) Spacing s 35.71 
0«B, (0.05) waed control: 12*88



Among the various spacing treatments 20 x 15 on dibbling 
 ̂recorded the highest mother of tillers (292*yt)/m2) and was on 
par with 30 cm flow line. The lowest number of tlllora was 
observed In CO c» flow line (195*35/m2)*
2* 45th day after oovlnE*

Tho effeot due to weed oontrol end spacing treatments were 
significant on tho 45th day after sowing* Machete treatment 
was found to be superior to all tho other weed oontrol treat­
ments* Maximum number of tillers (272*27/e2) was observed in

iHaohete applied plots* Hund weeded plot a rooordod the next 
higher number (259*91/o2) of tillere. The least value of the 
number of tillers was saen in the unweeded control plot*

Among the various epaoing effoots 30 om flow line
ogave the maximum number of tlllora (273*3 1/a ) and was on par 

with 20 x 15 cm dibbling (263*47/®2)* The lowest number of 
tillers was observed in 60 cm flow lino*

The interaction effect was not oignif I cant*
*

3* 60th day after sowing.
Tue spaaing and wood control treatments vers oignifleant 

on the 60th day after sowing* The highest number of tlllora 
was recorded in Machete treatment (230*01/m2) end was on par 
with hand weeded treatment (279*98/m2)* The unveedod control 
plot gave the lowest value of tiller count (203*52/»2) whilo 
Stoa r-34 and Gramoxono ♦ Femoxone were on par.

b a
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A»ong tho different opaoing troatnento 20 x 15 cm dib­
bling gave the maxlBum utmber of tillers (300.63/a2)* The 
next higher number of tillers was observed in 30 oa flow line

0(274*71/* )• 45 oa flow line ond 60 on flow line were on par*
Too interaction effect was not found to bo significant*

III. Yield oharaotera.
a. Productive tillers per sauare actre*

Tno analysis of variance table is presented in Appendix XfV 
Tho aean values of tho number of produotlve tillers le given 
In Table 27.

• Proa the analysis of variance table (Appendix X&Vl* it 
van found that the offset due to various methods of weed oon­
trol and spacing were significant, Tho maximum nunbor of pro­
ductive tlllora vae oboorved in Machete treated plots

p(250*23/*) closely followed by hsnd wooded treat cento 
o(249.62/a )• Graaoxone ♦ Femoxono was on par with Stan F-34 

treatment. The unweoded oontrol recorded the least value of 
produotlve tillers (193.7/n2).

Among the different spacing treatments 30 on flow line 
was found to be superior to all the other treatmente. Tho 
highest nunbor of produotlve tillers (2GMG/n2) was recorded 
in 30 oa flow line. The noxt higher nuabor of productive tll- 
lere was observed in 20 x 15 on dibbling. 60 on flow line 
gave the lowest value of tho number of productive tillers 
per equore metre.



o
Tablo 27

HUabor of productive tlllors/E at hervoot

W1 W3 Mi M5 KefiQ

Si 253.36 289.66 256.44 294.32 236.72 266.10

Up 203.48 242.06 204.04 216.78 176.98 .200.66

S3 173.26 215.74 195.6 216.02 157.3 191.53

S4 227.16 253.44 227.54 271.36 205.81 236.66

Kean 214.01 250.23 220.90 249.62 193.7

C.D. (0.05) Spacing t 18.24 
O.D; (0.05) Waod oontrol « 10.68
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b, Percentage of produotlve tillers.
Tno analyal 9 of variance table corre•ponding to tho per- 

cant050 of productive tillers lo prsaentsd in AppendixxxViand 
moan values In Table 23*

Tno effect due to different cathode of wood oontrol alone 
was found to be significant• The highest percentage of pro* 
duotlvs tillsra was observed in the hand weeded plots (61.54) 
and was on par with, Machete treated plot* (60.55). Stan F-34 
treatment was on par with Gramoxone * Femoxono treatment.
The unvaeded oontrol plot recorded tho lowest percentage of 
productive tlllora (43.56). The effect due to opaoing end in­
teraction were not significant.
o. Xcnarth of paniole.

Analysis of variance table lo presented In Appendix X*r>l/// 
and the mean valuos in Table 29.

The effeate due to spacing and weed oontrol .troatnenta 
were significant while the Interaction offset wao not signi­
ficant. Among the wood oontrol treatments Machete treated 
plots recorded the maximum length (20 ,3 cm) and was on par with 
bond weeded treatments, Both wore superior to all tho othor 
treatmenta. The unweeded control plot recorded the lowest 
value (16.12cm). Stan F-34 and Crasoxono * FarnoXona treatments 
were on par.

In the oaso of spacing treatment a, 20 x 15 om dibbling 
gave the maximum length (16.944m). 30 cm flow line and 45 cm 
flow line wore on par while 60 on flow lino woo Inferior to



Ptroentogo of productive tillers 
(After enagulor tronoformation)

V1 W? H5 W* W5 Mean

Table 28

S1 54.78 61.81 54.49 61.42 48.10 56.12

38 54.46 61.47 54.98 63.23 48.03 56,44
S3 55.3 57.28 55.54 58.35 4Q.73 55.04

54.10 61.65 54.17 63.11 49.33 56.48

Kean 54.66 60.55 54.79 61.54 40.56

O.K. (0*05) Waed control 3 1.03



W1

Table 29 

length of paniol*.

W2 Wj ug Moan

31 18.68 20.54 18.36 20.42 16.34 18.86

S2 10*10 20.74 17.94 19.82 15.94 18.50

S3 16.90 19.98 16.64 19.54 14.96 17.60

?4 18.34 19.96 16.10 21.10 17.24 18.94

Mean 18.00 20.30 17.76 20.22 16.12

O.K. (0.05) spacing g 0.3139 
0.7).(0.09) voed oontrol t 0.0416
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all tho other treatnaivte.

d, Husher of flllod grains per qanlole.
Tna onalyoio of variance table on the nunbor of filled 

grains per panicle la pro canted In Appendix Atfwand the moan, 
valueo in Tablo 30,

The effoot due to used control troataonta alone was oig- 
nifleant. The opacing and Interaction effects did not chow 
any significant difference. Hand weeded treatment recorded 
the maximum value (71,19) and was on par with Hoohate treat- 
neat (68.29), Both wore superior to all tho other troatnente, 
Tho unveeded control govo the least nuEber of filled grains 
per poniole (29.33),
e, 1000 grain weight,

onelysle of varinnoo table for 1000 grain weight is 
pro non ted In Appendix x>?vxand tea on values in Table 31.

Tho effeot due to various rasthodo of wood oontrol alone 
wae oignif leant. The Interootion and npaolng offeot did not 
chow any significant difference, Maxirana wolght vae observed 
In Maohote trontcent (23,75 gsia) which was on par with hand 
weeding (23,70 gee). The least value of 1000 grain weight 
.was observed In the unueeded oontrol (22.3 gno).
f, Grain yield.

Annlyaio of variance table for tho groin yield la pre- 
eented in Appendix;?** and tho oonn values In Table 32,



Table 30

number of filled grains per panicle.

■i wi V2 V4 V3 Mean

6| 54.76
i

69.76 53.94 74.40 23.46 56.26

G5 54.24 68.24 45.70 65.63 29.48 52.66
S3 46.14 65.59 37.24 6 6 .12 25.26 48.06

Si 56.14 69.60 51.60 76.56 34.12 59.00

Moon 52.02 63.29 47.12 71.19 29.33

G.D, (0.05) Vfeod control a 5*0226
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Table 31 

Thousand grain weight (gras)

W1 W? U3 V?4 W5 Kaon

S1 22.8 23*70 22.90 23*62 22*56 23.11
02 23.02 23.73 22.94 23.68 22.46 23.17
53 22.02 23.74 22.96 23.60 22*52 23.14

54 23-12 23.70 23.24 23.82 22.46 23.28

Mean 22.94 23.75 23.01 23.70 22.50

C.h. (0.05) v&od oontrol s 0.1694
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Table 32

Groin yield kg/ha

VI V/4 »> Mean

31
S2

870
U ? - 03)

750 

%  750&  -w?
E| 1340

(^s-sQ

2110Ofr5-
2250^c.u)
1800CVi-Z'fr)
1640
"37.53̂

1010(dMi,)
580

C>3I‘07>
750f-!C.71)
1330

3200Q̂ S-Sf)
2S70{si .i?;
2030
(4V> 5? 
3100
ŝ-s?)

380ys-11)
270
Os-'iO
43007**1?
360

0  a. os')

15H(̂ t-osp
1424
1144(J2.05)
1554

J & £ £ L

Mean 9S2.5 1950 1012.5 2800 360
C4|3-^ (\3f-xq) C^-3Q Qg.n?

C*T), (0.05) V/oed control « 2,98
y’rtv̂t̂o'rwi.e/ e/a.fce.)

A f o U .  : v 'h ^ te /  e/c^fcov *J\ k v& .c J ;t£ jr
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Th© effeot due to various weed oontrol treatment® alone 
vac oignif leant. Maxi cam grain yield was recorded In hand 
uaoded plots (2800 kg/ba). The next higher value of grain 
yield vao obeerved in Haoaote treatment (1950 kg/ha) •
Oracoxone ♦ Fomoxono wao found to bo superior to stem P-34.

g. Stray yield.
Tho analysis of variance table for the yield of stray is 

presented in Appendix XXXI and the aeon values In Table 53.
The offoote duo to various methods of weed control and 

spacing wore found to bo oignif leant. The maximum etraw yield 
wae recorded in hand weeded plots (3103.5 kg/ha). Tho next 
higher value of straw yield wao observed in Machete treated 
plots (1971 kg/ha). Stan F-34 wao superior to Gramoxone * 
Fomoxono treatment* The least value of straw yield was 
found in the unwoodad oontrol plot (1028.35 kg/ha).

Among the spaaing treat men to 20 x 15 om dibbling gave th®
i

maximum yield of straw. Tho next higher value of straw yield 
was ob carved in 30 om flow lino while the lowest yield of 
straw was recorded in 60 om flow lino. The Interaction effeot 
did not ahow any significant difference.
IV. Chemionl analysis.
a. Nitrogen uptake by woods.

Tho analysis of variance table corresponding to too uptake 
of nitrogen at the 40th day after sowing is presented in

i
Appendix XXXII and moan vaLuoa inTTablo 34.
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table 33 
Straw yield kff/fca

wi M2 W3 V* Kean

si 1086 2022 921 3786 1071 1777.2C3-t, 3) Q3-77J C3.30 (4 -fo) [S-SZ) CJ.£3;
S2 1062 1902 1035 2955 918 1574.4Q-W y-lT? Q-?.C,S) Q3-&3P

1062 1629 699 1554 624 1113.6
£3-4^ (j- 70; (J.?0 Q.xs} q?-+«

S4 2044.8 2331 1851 4119 1500 2369.16
(4-13? (5.40 Q3.74;

Kean 1313.7 1971
Q3.5- 0  (S.-jC) 3103.5 1028.25

+ C.D. (0.05) 3paolns t o.t&o
+G.D. (0*05) weed oontrol e 6•13^

"f- Fov -f lTOiK WVt e/ c/txto^.

d(oJ:â  iK 6vĉ ck<.ti

1
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Table 34 

nitrogen uptake by weede kg/ba

v:i W2 W4 Wg Moon

51 13 .0 2 6.30 13.86 3.70 36.501 14.68

sa 1 1 .3 6 3.56 8.84 2.16 27.44 10.68

S3 10.62 4.62 11.32 2.54 37.24 13.27

st 8.80 4.42 0.04 1.90 32.62 11.16

Kean 10.95 4.73 10.52 S.58 33.45

C.D. (0.05) Vtood control 1 3.52
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The of foot duo to different weed control treat con to alona 
uns found to bo olgnlfloant. Oontrol plot recorded tho maxi­
mal uptake of nitrogen (33*45 kg/ha). Hand weeded plot rocor- 
ded the lowest value for uptake of nitrogen (2*53 kg/ha).
The next lover value for tho uptake of nitrogen vaa observed 
In Machete treated plots (4.73 kg/ha), oroaoxone * Femoxono 
van on par with Stem f-34 treatment.
b. Phosphorus uptake of weedo.

Tho analysis of variance table corresponding to tbs up­
take of phosphorus on the 40th day sftor sowing lo given in 
AppendixXXJaiand mean values In Table 35.

The effect due to various used oontrol methods and spaaing 
were slgnlfloont. Toe into root ion off eat did not show any 
slgnlfioant difference. Tho unwoedea oontrol plot recorded the 
maximum uptake of phoophorue (5.13 kg/ha). The lowest value 
for the phoephoruo uptake was observed in hand wood plot 
(0.19 kg/ha) end vas on par ulth Machete treatment (0.42 kg/ha).

Among tho spaaing treatments the lowest value for the 
uptake of phoophorue was oboorved In 20 x 15 om flow line 
(1.92 kg/ha) and woo on par with 45 om flow line. 60 on flow 
line and 30 cm flow lino wore on par with, regard to the uptake 
of phosphorus.
o. Potassium uptake of weedo.

The analysis of vorlonoe table corresponding to tho up­
take of potassium on 40th day after saving lo presented In 
Appendix x*xiv and mean values in Table 36.



Phosphorus uptake by veods kg/ha

Table 35

wi V>3 W4 W5 Moon

S1 2.26 0.70 2.58 0.32 7.42 2.66

S2 2.16 0.44 1.66t 0.22 5.36 1.97
0*5 2.22 0.58 1.98 0.22 6.96 2.39

% 1.54 0.38 1.56 0.18 5.92 1.92

Moan 2.05 0.42 1.56 0,19 5.13

O.D. (0.05) Spacing > 0.52
C.D. (0.03) Weed control t 0.58



Table 36 

Pot no alum uptake by woods kg/ha

W1 «
i i

W4 W5 Kaon

3i 3.0 1.42 3.12 0.28 9.99 3.38

2.7 0.60 2.00 0.34 6.76 2 .32

3̂ 2.6 1.06 0.40 0.26 10.16 2.90
S4 2.08 0.78 0.31 0.28 7.9 2.27

Mean 2.60 0.81 1.46 0.29 6.43

0*0. (0.03) Weed control i 1.04



Prom the analysis of variance tciblo (Appendix XXXIV)*
It was found that the maximum uptake of potassium la in the 
unweodod oontrol plot (8*48 kg/ha). Hand weeded treatment 
rsoordod the loaot value for the uptake of potassium (0.29 kg/ha) 
and. onvae on par with Machete treatment (0.81 kg/ha). The 
next lowor value for the phosphorus uptake vaa given by 
Oronoxone ♦ Pomoxone, followed by Stan F-34#
d. ftttrofion content of orop plants.

The nitrogen content of plants on 40th day after coving 
was analysed and tho analysis of variance table Is present ad
in Appendix XXXV and aeon values in Table 37*

►The effeot duo to weed oontrol and spaaing wore found to 
bo olgnifloant vhllo tho interaction effeot did not show any 
significant difference* Maobete treatment gave the maximum 
nitrogen content in plante on 40th day (0.92$) end vao olooe- 
ly followed by hand weeded treatment (O.Sy4). The lowest value 
of nitrogen content was observed in the unwooded control.

Among the spacing treatmento 20 x 15 cm dibbling gave 
tho higheat value of nitrogen content (0.824). 60 cm flow
lino roporded the ■iniaum nltrogon oontent (0,79$) in plants 
on 40th day after sowing.
e. rhoophoruo oontent of orop plants.

Tho phosphorus oontent of plants on 40th day after sowing 
was analysed and the analysis of variance table lo given in 
Appendix XXXVI and the moon values in Table 38.

84



Table 3 7

Nitrogen content of plcnte on 40th day

W1 U2 H3 W4 W5 Mean

Si 0,0204 0.915 0.7596 0.8?86 0.6136 0.7986

G2 0.7946 0.9440 0.7912 0.091 0.6170 0.0077

S3 0.7912 0.9146 0.7740 0.8702 0.5978 0.7913

04 0.0494 0 .9 122 0.7054 0.9230 0.6406 0.0221

Keen 0.8159 0 .9 211 0.7777 0.6927 0.CJ7&

O.D. (0.03) Spacing i 0.02142 

C.H. (0*05) Weed controls 0,02459
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S o S > l o  3 8

PhoQphoruo content of pi ant a on 40th dcy after
coving*

W1 va W3 W4 V/5 Mean

Si
i
0.3828 0.4350 0.3572 0.4274 0.3152 0.3035
0.3808 0.4454 0.3753 0.4089 0.2900 0.3314

53 0.3630 0.4326 0.3659 0.4292 0 .316 1 0.3814
S4 0.3659 0.4593 0.3803 0.4274 0.2804 0.3827

Ho an 0,5746 0.4431 0.3698 0.4232 0.3004

O.D. (0.05) v&ed oontrol : 0.0224*
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Tho of foot duo to various wood control treatmento alone 
wee significant. Haoheto treated plots recorded the maximum 
phosphorus content (0.44#)• Next higher value was given by 
the hood weeded treatment (0.43$). The unvseded control plot 
reoorded tho lowest phosphorus content (0.30$) in plants on 
40th day after sowing.
f. Potassium oontont of orop plants.

The potassium content of plants on 40th day after sowing 
was analysed and. the analysis of variance table is given In 
Appendix Kxxw/cmd the mean values In Table 39*

The analysis of varionoo table (Appendix xXXVz/Jahows that 
tho effect due to weed oontrol treatmento alono was signifi­
cant. The unweeded oontrol reoorded tho lowest potassium con­
tent (0,109^) Machete treated plots gave tho maximum value of 
potassium oontent (0*23?%)und was on par with hand weeded treat­
ment. Gramoxone ♦ Poxuoxone was on par with Stem £$4.

S« Protein content of grains.
The analysis of variance table is presented in Appendix 

W&tpnd the moon values in Table 40.

The effeot duo to weed control treatments alone was olg-
*

nifloant. Machete applied plots recorded tho highest valuo of 
protein oontent 08.09$) and wns on with hand wooded treatment 
(8.83$). Stan F-34 end Gramoxone ♦ Femoxone treatments were
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Table 59

Potaoalun content of plants on 40th day*

Wl W2 Ws W4 ^  Moan

31 0*209 0.228 0*208 0.232 0.188 0.212
32 0.208 0.249 0.208 0*228 0*192 0.216

S3 0*204 0.232 0.208 0*228 0*192 0*212

94 0.204 0.232 0.209 0.232 0.184 0.212

Hoatt 0.206 0.235 0.208 0.230 0*189

C.D* (0*05) Msed oontroli 0*0076
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Table 40 

Pro t ©in. c out oat of g3?ains(0)

tfl

1j 
S' Ii V4 t.w Mean

si 0.42 8.85 0.39 0.70 7.69 0.42

S3 0.36 Q.99 0.36 0.92 7.25 8.37

S? 0.32 0.94 0.32 0.96 7.52 8.41

$4 0.29 8.79 8 .36 0.74 7.45 0.32

Mean 8.35 8.89 0-36 0.65 TT.fll

C.D„ (0.0s) Spacing* 0,1394
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on par* Tno unireeded oontrol recorded the nlnlnra protein 
content >in grains*

V. Boonoaloa,

The economics of wood oontrol treatmento calculated at 
tho prevailing market rate a ora ohowi in Table 41,

Tho not returns Iron the additional produce over unuseded 
oontrol was eotimated and It was found that Maohote recordGd 
the highoat net profit/ho of te 1757*50



TaDlo 41
Groin yield and economica of w»od control

Cl, Treatments
No*

Inoraaoe Coat of Pries NotCrain in yield herbioi- of in- profityield ovor un- do a pluo oroaoeduoeded applied- yield
oontrol tion

chargoa
(I«S/ha) (kg/ha) (fo/ha) (fb/ha) (fo/ha)

1. Sion p-34 924 564 225*00 705.00 480*00
2. Machete 1950 1590 230.00 1987*50 1757.50
3* Gramoxone ♦ 

Femoxone 1015 655 275.00 018*75 543.75
4. I land weeding 2SOOl 2440 1500.00 3050.00 1550.00
5. Control 360



DISCUSSION
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DISCUSSION

An experlmant was conduoted In tho Rioo Research Station 
and In at motional parm, Msnnuthy during tho firet orop season 
of 1978 to study the performance of a rioo variety *Anwuthy* 
under different nothodo of sowing and ueod oontrol* The 
re suite of the observations made in the lnveetlgatlone are 
disouaoed below*
I* Observation on weed.
A* Vised npqoloa.

Observation on weed opeoioo revealed that grosses, sedges 
and broad leaved weeds competed with orop pionto. The moot 
serious weeds of rice In Mannuthy were speolea of Schlnoohloa 
and pyperua* Apart from these some grasses tuoh os Cynodon 
daotylon* Praftrootlo op.* Rleuolne indloa. Ponloum op., 
set aria op. eto* were found to be important. Among tho broad 
leaved woods, some of the dry and garden land wooda ouoh as 
Phyllonthua debllls. Claoae viccoaa. Oldenlondia op*, Slda ©p. 
wsre also present* Tills Is probably due to tho dry condltlona 
prevailing in the field for more than a month} which might 
have encouraged the emergence and growth of theoo weeds* 
Sahndovan (1966) reported tho presence of dlcot weeds In uplende 
peddy fields of ftsrola*
B* weed count.
a. Total weed population par square metre*

Tho total weed count data recorded on 30th, 40th, 50th 
end 60th day after sowing showed significant variation duo
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to differont methods of wed oontrol ond spacing. Total weed 
population at all tho otcgeu revealed that unvooded control 
plot had significantly higher number of weeds than the weed 
oontrol treatments. Aa wooding operatlone were not conduoted 
in the control plote, total weed population in thorn recorded 
the maxima at ell etogeo.

All the herbioidol ueed oontrol treatments recorded the 
lovaet values for total ueed population and it followed tho 
same trend till harvest. Thle reveals that all the herbicides 
ore effioisut in controlling the wed growth upto the time of 
harvest. Similar results have been reported by many uorkore. 
Mohammed All and Sankaran (1975) revealed that oontrol plot 
had higher number of woedo (156-251/® ) than tho weed oontrol 
treatments. Mandal (1977) revealed that pre-ecergonae appli­
cation of Rutoohlor at 5*6 kg/ha controlled all annual grasses, 
asdgss and broad leaved weeds throughout the orop period in dry 
land rice. Singh and onsuhsn (1977) ahovod that the weeds in 
upland paddy could bo offcotlvoly controlled with the applica­
tion of proponll at 1.4 kg/ha * one hand weeding as compared 
to control. According to Singh ond Rao (1977) a combined eproy 
of Gramoxone ♦ psmoxono wao very efficient in controlling 
oquutlo weeds.

Among the hsrbloldal treatments. Machete gavo the lowest 
weed population. Thio ehowo that Mooheto is more effioiont in 
controlling weeds in dlreat sown paddy undor oemi dry condition 
than the other herbioldoo. Bffootiveneos of Machete in giving
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good oontrol of woods have also boon reported by Balu end
t

Sankaran (1977)t Durey and Hho (1977). Kakat and Man! (1977) 
and Balu at ̂  (1978).

Thero uaa no eignifioant difference between Staa F-34 and 
Gramoxono * Pomoxono treatment* The effectiveness of Stan F-34 
In controlling rloe lend weeds was obcorved by Nair ot al.
(1964). Sajo (1965) and Gdhu and Jona (1968). The effioienoy 
of controlling veodo by a combined spray of Gramoxon© ♦ FemoxonecAoj\c)ra.
was also reported by Sfw^kand Bao (1977). Singh et al. (1977) 
and Singh and Gupta (1978)*

Though the wood population in harbloidal treatments was 
low, tho wed oontrol effioienoy was not high. Thlo was duo 
to the laolc of sufficient water for flooding after tho applica­
tion of herbicides to prevent now sprouts of weeds. However, 
the herbicide treated plots recorded lose number of total weeds 
than tho hand weeded and unweedod oontrol plots. At all stages 
tho hand weeded plot© recorded tho next lower number of total 
voedo then tho oontrol plots. Hand wooding being a mechanical 
method, could not prevent tho sprouting of new weed seeds.

From tho observations, there was significant difference 
between spacing treatments as well. At all stages highest 
value for weed population was obtained In 60 am flow line.
This was because of tho increased space in between crops, which 
facilitated better growth of weeds with lixtlo competition 
for lighx and nutrient a*
b. T4onooot wood population

Mono cot weed population recorded tho maximum in tno unwoed- 
ed oontrol plots at all xho atagon of observations. Hext
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higher value vans obtained In tho hand weeded plote and 'die 
least value for Maohote treated ploto. This chows that the 
pre-emergence application of Haohete la best In oontrolllng 
woods la direct sown rice. Thlo was because of tho adequate 
ohowore received Immediately after tho pro-ecorgent application 
of Machete which onabled the good opread of the ohonlool In the 
coil and tnereby oontrol the weeds at tho seed stage itself.
The presowing and poet emergent treatnente did not show m y  sig­
nificant difference. But both suppressed tho weeds hotter cos- 
pored to plote which received hand weeded ond unweeded 
treatments.

Of the different opacing treatments 60 cm flow line gave 
tho highest value.

•%

o« Dloot weed population*
At all stages of observations oontrol plot recorded the 

maximum value for dloot wed population. Tho next higher nun-
. -ecLher wqb observed in hand weedA plots. The herbicldal treatments 
gave lover values for dloot wood population. Although Machete 
treatad plots rccordod the least value for dlcot weed popula­
tion tho numbers wore uignif iocntly higher than the correspon­
ding values of oonoaot weed population. This shows that it la 
more efficient in controlling nonocot weeds than dlcot woods. 
This was In agreement with tho findings of Gill et ol. (1977).

Regarding the oontrol of roonocot weeds Stan F-34 was on 
par with Gramoxone * Femoxono treatment, Gramoxone + Fornoxone 
Is sore effective In controlling broad leaved weeds, similar
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results have been roported oy; Singh
and Rao (1977)# and Singh and Gupta (1973)*

Among tho spacing offsets# 45 on wao thu best spacing In 
flow line method of sowing undor ooml dry oonditlono. This 
nay probably be duo to look of adequate epsoe for the woods 
for thoir survival, Space lo one of the important factors 
for which woods oonpoto with orop plants* Uidayathullah at al, 
(1942) obeorved that weeds take up apaoo that should have boon 
ooouplod by orop plante and thus reduce tho ylold of the latter, 
by depriving them of nutriento# moisture and light* If more 
apaoe lo available more will be the weed growth*
d. Weed oontrol offlolonoy*

From the observations tho wood oontrol efficiency was 
not appreciable in all tho weed control treatments. This woo 
duo to tho inodequato water supply at tho time of requirement* 
However# Machete recorded the highest weed oontrol efficiency 
followed by Graooxono + Fornoxone and Gram F-34* This reveals 
tho ©ffioieaoy of horbioideo in suppressing tho woods* Hand 
weeded plot recorded tho lowest weed oontrol effioionoy which 
showed tho presence of higher weed population next to oontrol 
plot* Even oft or hand wooding thero wore quick establishment 
of weeds and they continued to bo present upto harvest. Hand 
weeding could not prevent the germination of wood seeds re­
coining In the soil and moreover# during weeding operations# 
the soil wao disturbed whioh holped the burled seeds to oorct 
up to tbs surfgoo and germinate*
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o. Pry weight of weoda.
Dry woicnx of v/sode was highest In unueeded oontrol plots 

at sll otngoa of oDcorvationo and wao oignificnntly oupcrior 
to all other weed oontrol treatments* Unchecked wood growth 
during tho crop period was rooponoiblo for tho increased dry 
weight of weeda in the oontrol plote. Tho wood exploited all 
tho benefits provided for tho orop plant o resulting in core dry 
matter production, Tne least value for noon dry weight was re- 
cordod in tho hand weeded plote cloeoly followed by Machete 
treated plotB, This woe beoauco at the oboorvation time, the 
weeds In the hand weeded plote though In large numbera, wore at 
very young or seedling stage. At the same time the woods in 
the herbioidol treatments (oven in lees numbers) voro at a more 
mature stage end in the mean time they have added much dry 
weight. The dry weight of weeds in Stem F-34 treatment did not 
chow any significant difference with the Ornr.oxone * Femoxone 
treatmont, 0sAe- • 3 )

In tho oaso of spacing effeoto 60 cm flow line showed 
higher value for tho dry weight of woods. Thla was definitely 
duo to the availability of larger space between the orop rove,
II# Crop growth oharaoters.
a. Height of plants.

At all otogoe of oboorvatione Machete treatment gave the 
maximum height, Thie was duo to the controlled weed growth re­
sulting in reduced oompotition for food and other benefita 
Meant for crop plant. There woe no significant difference bet­
ween Muohete treatment ana hand wooding, Tne two hand wooding®
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carried out in the hand wooded treatment gave a good check of 
the weeds and thereby the competition for nutrients and other 
factors were minimised, Tho height of plants in Stan F-34 ond 
Oranoxone ♦ Femoxono treatments were on par*

At harvest, the hand weeded treatnont was on par with 
Machete treatnont* The recults also ohow that weed competition 
leads to tho reduction in height of rioe in the unveeded con­
trol* This la in agrsornont. with the finding* of smith end Ehaw 
(1966 )• It ocn therefore bo inforred that* efficient weed oon­
trol oen result in increased plant height In rice orop Irres­
pective of the method of oontrol adopted* Similar rosuite 
wore reported by KUKhapadhyay (1967) in rioe and George at ol. 
(1967) in sorghum.

Regarding the opaoing effects 20 x 15 om dibbling gave 
tho maximum height* In them tho competition for nutrlont ab­
sorption per plant being low* nutrlont absorption par plant 
might havo been in excess of the quantity required for the de­
velopment of earhooda* This might havo been utilised for the 
vegetative growth of plants resulting in tho height increase 
in tho later stages. In tho oasa of flow line method o* the 
plants in the same lino wore not adequately spaced. Aocording 
to Tanaka (1964) increase in height lo related to tho rooolpt 
of radient energy* Slnoo the plants are grown oloeely in the 
flow lines* sun light oa-n not roaoh tho baoo of the planta* 
uhloh leade to acceleration of interaodul elongation in the
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b. Tiller number.
Irrespective of tho stage of observation tillor number 

vas maximum In the hand weeded plots* Tala was due to the re­
duced orop-wood competition for nutrients and other foot ore* 
Because of two hand voodingo given, the weede were prevented 
from adding weight* As the first hand weeding was carried on 
the 30th day the rioo plants wero freed from competition*

i
First 43 doyo arc considered as the weed free days for rice orop 
and afterwards even If weed growth la core* it will not affeot 
the orop to a great extent* The nevt higher number was observed 
In Machete treated plota. This was bocause of the effective 
oontrol of weeds during the weed free period. There was no 
algnlfloant difference between Stam F-34 and Gramoxono ♦ 
Femoxone treatment.

The observations on tiller oount show that weed competi­
tion reduce a tillering of the orop In the unweeded control 
plots* similar.results of reduction In tillering duo to weed 
competition were recorded by Snith and Shaw (1968) in rioo 
and Santolemsn (1963) in wheat*

Among the different spacing treatments 20 x 15 om dibbling
woo found to bo superior to all tho flow line methods* This

-  \

Is beoauoo In flow lines the crop plants wore over orowdod and 
the competition for nutrients and other faotors vas mors*
III. Yield oharactera. 
a* Productive tlllere/square metre.

Produotivo tillers per square motre were significantly 
Influenced by the various wood oontrol and opening treatmento. 
Maohete treated plots recorded the maxi.mim number of produotlve
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til loro (250,23/a2 ) end wao on par with hand weeded treatments 
(249,62/d2) showing the offeotivenooa of tho go treatnont o in 
controlling woods. The unuoeded control recorded tho lowest 
number, It may probably bo due to tho orop-wood competition 
for apooe end nutricnto, Similar obeorvationo in the reduction 
of produotlve tillers in orop plonta havo been reported by 
Santalmen (1963)* Of the various spacing effects 30 cm flow 
line and 20 x 15 on dibbling were on par with regard to the 
number of productive tillers,
b, percentage of productive tlllara.

Percentage of produotlve tillers was also influenced by 
weed oontrol treatnente. Highest poroentnge of produotlve 
tillers was recorded in hand weeded (twice) plots (61,34) 
which wao on par with Machete treatment (60,55), Higher nu­
trient uptake as a result of reduced wood growth might have 
contributed to higher percentage of produotlve tillers. The 
unveeded oontrol plot gave the lowest percentage of productive 
tillers of 45,56 whore weed inroot at Ion was maximum. Higher 
consumption of nutricnto by weed and keen competition for other 
factors deprived the plants of their nutriento resulting in 
tho lowest percentage of produotlve tillers in tho oontrol 
plot, Santalenan (1963) hod reported similar observations of 
roduotion in the percentage of productive tillere in orop plants 
under heavy weed lnfoatation,
C. Length of psnlole,

m e  Machete treatment gave the maximum length for panicle. 
This woo due to tho reduced wood growth and oompotition in the
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plote* Regarding the epaoing treatments 20 z 15 oa dibbling 
vae found to be superior to all the other treatments* It can 
be seen that tho above two treatments had least weed popula­
tion* Used InfoatatIon significantly roducoa tho length of 
penlclo* The reduction in length of panicle can be attributed 
to the orop weed competition as reported by Blackman ot bI.P u"; 
(1938)*
d* number of filled grains per panlole.

i

The number of filled graino per paniole was significantly
influenced by weed oontrol treatments* Bond weeded plot gore

/

the maximum number of filled grains per panicle (71*19) and vae 
on par with Haoheto treatment (68*29)* Thio may bo due to the 
increased availability of nutrients because of lose total com­
petition due to the lower number of weeds. The highest weed 
population in the unweeded control plot reduced the nutrient 
uptake recruiting in tho lesser number of filled graino per 
panlole*
o* Thousand grain weight.

The different weed oontrol treatmento influenced the thou­
sand groin weight. The maximum thousand groin weight was obser­
ved in Machete applied plote and was on par with tho hand weeded

*

treatment* The increased uptake of nutrients due to the less 
degree of weed competition may bo the reason for tho inoroaco 
in thouscnd grain weight* There was no oignificant difference 
between all the other treatments.
f. Crain yield.

The grain yield was slgnifioontly influenced by various
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weed control treatments. Tho maximum grain yield was obtained 
in hand weeded plots compared to oil the other treatments. This 
increase in yield has resulted from better conditiona for the 
production of maximum percentage of produotlve tillers* longer 
panlolea and inorenood number of filled grains per panicle* 
obtained undor this treatment. This ia in agreement with the 
findings recorded at International Rioe Research Institute 
(Anon, 1967)«

Meoheto gavo the next higher valuo for grain yield and 
was slgnlfioantly superior to all tho other treatments. The 
effectiveness of Machete in controlling weeds and giving good 
yields wao reported earlier by Durey and Rao (1977).

Gracoxone ♦ Femoxono was found to bo equally efficient as 
Stas F-34 in controlling weeds and giving good yields and were 
superior to control. Tho effectiveness of both the herbicides 
wao reported, oarllor by several investigators.

The control plot recorded the lowest groin yiold. It is 
evident that weed competition led to reduction in growth and 
yiold attributes of tho crop. The low grain yiold in the unvaed*- 
ed oontrol plots Is tho resultant of tho cue total of reduction

j

In plant vigour, tillering, percentage of produotlve tillers* 
length of paniole, and number of filled grains per panicle, 
duo to orop wood competition for moisture, nutrients, light 
and space. urt .7J
g. straw yield.

The effcot duo to horbloldes was significant in Increasing 
straw yield also. Hand wooded (twice) plot recorded the highoot 
etrav yield as in tho oase of grain yield. Machete gavo the
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next highest otraw yield while Gramoxone ♦ Femoxone vas tnfte.*- 
£<xr with Sfcam F-34. Bat dll these were found to he oignifionntly 
superior to the unwoeded control. The inoreasod straw yield in 
tho wood oontrol treatments any be due to higher plant height 
and core nutrient absorption by plants as a result of tho Mod 
oontrol off Goto of those treatments end consequent reduction 
in competition for space* nutrionte and particularly moisture*

t

especially in a dry sown oxop lilce th is. L5** * flJ
ii

Among the spaaing treatments hlgheot straw yield vae ob­
tained in 20 x 15 om dibbling* while the lowest Btraw yield was 
recorded In 60 am flow line. This may be duo to tho largest

i

wood population end competition in 60 om flow line treatment.

IV. Chemical snd.vslo.
a. Hltrogon uptake by woods.

T=i© rooulto ohovod that tho nitrogen uptake of woods on 
40th day after oowing woo significantly influenced by tho dif­
ferent weed oontrol treatments. Tho nitrogen uptake in the un- 
veeded control plot was tho maximum compared to oil the other 
treatments. This ahoved that the nutriont requirement for tho 
orop had been oontlnounly reduced by ueedo in the control plot 
Vhioh adversely affected tho yield. Tno nitrogen uptake by woods 
in tho wood oontrol treatments vero low compared to the control, 
ttoed control treatments provided opportunity for higher nitrogen 
uptake by crop* when compared to control plot by reducing the 
population and dry weight of weeds. This resulted in tho enhan­
cement of grain yield. This *le in agreement with the findings 
of Boarema (1963)and Haul (1975). The\lowoat value of nitrogen



uptake -wan observed in hand weeded plots whioh woo duo to the

b. Phosphorae untake by weeds*
Pkoophorus uptake was olao influenced significantly by 

the weed control end spacing treatments* Maximum uptnice of 
phoephorue was recorded in the control plots and the minimum 
uptake in tho hand veoded plots* This waa due to the fact that 
the oontrol plote gave tho tmxinun dry weight of woods while 
tho hand wooded plots gavo tho minima® dry weight. The nest 
lower value wao observed in Hachete treatment an it had recor­
ded the next lover value of dry weight of weeds, to the hand 
wooded treatment. Among the epuoing treatments tho miniman 
phoophorue uptake was observed in 20 x 15 cm dibbling. 4
o.J Potassium uptake by weeds.

Potassium uptako by weedo was also influenced by weed con­
trol treatments. As in the case of nitrogen and phoophorue, 
tho highest value of potassium uptake was also registered in 
the unveaded control where as the minimum value was in tho hand 
weeded plots. Of the different horbioideo tested, Machete re- 

" ls lowest value for the potassium uptake on 40th day.
d. Hltro^en content of oron.

Hitrogon content of plants wao significantly influenced 
by weed control and spacing t rant mo at a. Highest nitrogen con­
tent woe observed in Machete treated plote and was followed by 
hand wooded treatment. The efficiency of Macho to in controlling 
weeds and thus reducing the competition for nutriente nay be 
the reason for the increased nitrogen content of plants in

lowest dry weight of weeds, fste fylA-Vt ' i ]
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Machete treatment. Tho unwooded control plota recorded tho 
minimum nitrogen content In plants compared to all the wood 
oontrol treatments. Vtaed oontrol treatments provided opportu­
nity for higher nitrogen uptake by orop whon compared to the 
oontrol by roduoing tho population and dry volght of weeds.
This resulted in the enhancement of grain yiold. This lo In 
agraooent vith tho findings of Boerema (1963) and Manl (19 7 5)*
o* Phosphorus oontent of orop*

Vood control treatments significantly lnfluenood the 
phosphorus oontent of pi ant a. Tito highest value of phosphorus 
oontent was esen la MaoUote treatmento followed by tho h^nd 
woedod treatments. The lover weed population In than resulting 
In the reduction of tho extent of orop wood competition may be 
tho reacon for this. Tho plants in the unwoeded control plots 
recorded the lowoot phosphorus oontent probably boonute of 
their largo shoring of nutrimts vith tho wcedo,
f. Potasalun content of oron.

Potaaolun content of orop woe aleo significantly Influen­
ced by tho variouB weed control treatmento. Ac In the oaso of 
nitrogen and phoophoruo, potaselUQ oontent woo nê imtin in the 
Kaohote treated plots and tho minimum in tho unweeded oontrol 
ploto.

f

g. Protein oontent of grains.
Tho wood control troatnonta influenced the protein oontent 

of graino significantly. Tao hlghoot value v/ao oboorved in 
Maohoto treatmunt and It was on par with tho hand weeded treat­
ment. The higher value of protein oontent obeorvod In thsm vas



106

duo to the increased uptake of nitrogen by orop* especially 
In tho later ox ago 3 of plant growth. The lowest valuo of 
protein content of grains wao seen In control..
Datta (1 572/) revealed tnat wood control wao ono of tho najor 
sources of variation in protoin content. Aocording to Paul 
ot al. (1976) lgran at a concentration of 250 e/ha raised 
tho protein content to 8.21 per cent whereas the oontrol plot 
contained only 6.62 per cent.
V, Bcononiioa of wood control.

From tho Table 41# it was found that Machote gavo tno 
hlgheet not profit compared to tho unuuedod control. Higher 
grain yield over oontrol ia tho reason for hlghor not profit. 
In hand wooding evon though tho grain yield was maximum# the 
coot of labour was very high due to severe weed Infestation 
Whloh consequently brought down tho net profit to to. 1550,00
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StffiMAHST

An oxporlmont was conducted in the Hice Research Station 
and instructional Para# Mannutliy, Kerala Agricultural Univer­
sity# during the first crop season of 197S to evaluate the 
performance of a rloo variety •Aswathy1 under different me­
thods of diroot seeding and weed control.

Itoed characters such os wood species, number of total# 
monooot end dieot woods, dry veight of weeds and nutrient up­
take by weeds were studied* Crop growth ohoraotora such as 
height and tillering# yield attributing characters such as 
number of productive tillara# percentage of productive tillero, 
length of panicle# number of filled grains per panicle, thou­
sand grain veight, and ylold of grain and straw were also ob­
served and recorded. Protein content of grains and nitrogen# 
phosphorus and potassium content of plants were determined*
1* Grasses like Bohlnoohloa oolonua, Braohlerla racoca,

Tanlcum species sedges like Cvuerue species# Plmbrlot.vllo 
nillacon and broad loaved weeds such os deome vlsoosa

i Phyllanthua debills* Ludvlgla parvlflora wore the important 
weeds found in rice fields in the Pice Reaearoh Station 
and Instructional Farm, Mannuthy,

2* Machete treatment effectively controlled the total weed 
population including both monooot and dicot weeds* Among 
tho spacing treatments# 45 om flow lino gave the lowest 
value of total wood population both monocot and dicot,

3* Highest wood control efficiency was recorded in Machete 
treated ploto.
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4* Among tho herbioidea# loveat dr? matter production wan 
observed In Kaoboto treatment• The opooing and inter- 
notion effeote wore not oignifleant•

5. Tiller production woo matrltaum In hand weeded plots and in 
20 x 15 oa dibbling.

Go Vfeed control treatments woro effective in influencing the 
number of productive tlllera por oquore metre. Hand wooding 
gave tho maximum number of productive tillers clooely fol­
lowed by Koohote treatment. Among tho opacing treatments,
30 cm flow line was euperior to oil the other treatmento.

7. H&ohoto and hand weeding gave the higheatperoezi ago of 
productive tillers. The opaoing aid interaction effects 
did not show any significant difference.

B. Wed oontrol treatments significantly influenced the len­
gth of panicle. Hand weeded plot recorded tho maximum 
length of panlolo and woo on par with Maohoto treatment* 
Among tho opaoing effecto, 20 x 15 oa dibbling gave maximum 
length. Flow lino 30 xom and 45 am were found to bo on par.

9. Tho maximum number of filled groins was observed in hand 
weeded plots. The opacing and interaction offeoto did not
ohov any oignifioant difference.

*

10. Thoro was elgnirioant increase In 1000 grain weight with 
wsod control treatmento* Hond weeding and Machete were 
significantly superior to all the other treatments in
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1000 grain weight. Spacing and Interaction of foot o 
showed no aigniflocnt difference,

11* Grain yield was aignifloantly influenced by wood control
*

treatments* Highest groin yield vaa rooorded In hand wood­
ed plots followed by Machete treatment* Different levels 
of spacing did not have any significant effect on grain 
yield*

12* Yield of straw was also oigniflocntly influenced by weed 
control treatments* Hand weeded treatment gave tho highsat 
otraw yield Whioh was on par with Maohete treatment. Among 
the spacing treatments 20 x 15 om dibbling gave the maxi­
mum yield of etraw* The next higher value was observed in 
50 on flow line*

13* Weed control treatments oignifioantly influenced the nig 
nitrogen, phosphorus and potassium uptake by uoede. Among 
the herbloidos, Mocheto gave tho lowest uptake of nutrients 
by weeds with regard to the uptake of phosphorus alone,
20 x 15 on dibbling and 45 om flow line wore on par* Hand 
weeding and Kaohete treatment recorded significantly higher 
percent ago of grain protein* The spacing and interaction 
effoots did not ehow any significant differ ones*

1̂ . Application of Haohoto at tho rate of 2 kg a.i/ha on 6th 
day after sowing rioe woe able to control weed growth ef­
ficiently resulting in higher yield of grain and straw 
and hlghar not profits*



REFERENCES



REFERENCES

Ablgren, G.A,, KUngman, G.O., and Wolf# D.E., 1951* Prin­ciple a of weed oontrol. John V&ley and sona, Inc.
Hew York*

Ahnod# 17.K, and Rao, H*3*« 1966* The influence of culturalpractices on paniole in iauonioa x lndloa hybrid rios* Ind. J, Afcron* XI(2)t 11 "-*113.

Aral, M* and Kwaohlna, R,, 1952. Studios on weed oontrol in 
rice* J. Karto To nan Agri* lacot* Stn* Javan*
N b . 33? 2- 7 5 T ? 7= ?3 r ‘  -----------------------------------

Aeana, E.D., 1951 . Oonaon woado and their control* Ind. Iteg*
1 (4): 13-17.

Aepinali, D. and Milthorne, F.L., 1959. An snalyoio of cocs- petition between early end white peroiccna. Ana. AppI* 
mol* (47) i 156-172. -----

Anon, 1964. Annual R ep o rt* I.R.R.I.* 1963.

Anonymous, 1965. Annual Report* international Pico Research institute*

Anon, 196G* Nitrogen variety spacing trial a. Progreso report of the All India Co-ordinated Rios Improvement Projeot, Kabl 1963* (I.C.A.R. and Cooperative agenoleo)*

Anon, 1971* CIAT Iteed control recommendations for rice*
PANS jffDa 121-122.

Anon, 1970. v:oed klllora for direct seeded rice* TRRI Reporter 6(1)

Anon, 1972. Ghemioal wood oontrol in transplanted rice*
£• £££• 7rri. 92-104*

Anon, 1973* Chonical weed control praotice for Rioe in 
Taiwan. PANS 1£ (4)# 514-522.



Anonymous, 1964* Effeot of environment footers at voriouo 
growth otageo. IRH1# Phil* An* Report* 72-70,

Bajpai, M.R. and Verna, J.K., 1964* Wwd flora of Jobner. Annalo of Arid Zone* 2(2j: 169-100* . .

-i-i- 1 . - • ......................................_ - -  . _  -*

B a la a d b ra sa n ld n , H .,  and Sankaran, s . ,  1977. R esid u e o f  h o r b l-  
o ld e o  on o ro p s  fo llo w in g  o o tto n *  Pro6 *  o f  weed S o l*  
o o n f. 1977. p.251.

Balu, S.,-and Sontoran, S., 1977* Comparative offlolenoy of different herblcldos for tho control of weed® in transplanted rico*. Proceedings of Wood Solenoe Con- 
forenoo, 1977. p. 167*

Balu, S., and Sankaran, S., 1970* Residual effeot of herbici­des applied to rloe on certain succeeding oropa. All 
India wood solenoe Conforenoe, Abstract of paper®
1978. p.5*

Balu, S., and ‘ Sankaran, 1970. Effeot of weed control in rela­tion to nutrient uptake by weeds in transplanted rloe. All India V.’ocd science Conforenco, Abstract of pap era. 
1970. p.5.

•Bayor, D.E., 1974* Influence of temperature on uptako of rice 
horbloideo. weed Abetr. 2£(4)j 6 3.

Bhaktol, G.V., I960, study of stand and no. of tillers in paddy with refereno® to seed rate, and 0pacing, ITogpur. o^rio* Col* Hag. (1-2)t 17-20.

Bhan, V.M., 1967. Effoot of spacing on groin crops. Ind. J. Agron* g l  (2) i 145-150.

Blackoan, G.E. and Tonpletran, w .c .,  1938. The nature of com­petition betweon oarosl crops and annual weeds. Jour* Agrlo. Sol, 27t 147-271. ----

*Boeken, G.3., 1972. Hie control of wild riae in Senegal * 
weed Abotr* 25 (1)a 6-7.



Boorema, 1963* Control of barnyard graaa in rioe in tne Hurra- tnbidgu Irrigation area using 3,4-diohloro propion anilido. Auot. J. Agri. Anlm. Ifueb. £ (11 )* 333-337.

Cosella, A., 1957. Broopoote for the development of mechani­sation in rice fieldo (in Italy). Atti#* Cent. Was. Haoe. 
Agrlo. Torino, g. 111-115*

Chooko, A.J., 1966. Rioe Roocarch and Developmenta in otat00 - 
Kerala. Ind. Pesk. Snaolal rloa number 15(6)s, 103-107*

Chang, VJ.L., 1971. Effect of varietal typo and crop season on 
the performance of some granular herbicide a in trans­planted rioe. J. Taiwan Agrl. Pee. (1)j 44-56*

Chang, W.L., 1972. Veod competition in paddy rioo.1 PANS 18(1)* 
(1972-99). --- -

Chong, W.L., and moo, C.P., 1973. Influence of otraw ashes on 
weed control offoot of herbioidco in rioe. J. Taiwan Agrl. P ee.  £2(1): 37-40. ~ '

•Chang, W.L., 1973. Chemical weed oontrol praotioo for rioe in Taiwan. Fid. Prop Abotr. 28(4)1 183-164*

Chandra S in g h , P . J . ,  and Rarayana Hoc, K . ,  1977. S tu d io s  on 
th e  o h o n lc a l o o n tr o l of T yp h or. Proo. of weed S o l.  
C o n f. 1977. p.279. ---- ----------

Chcuhon, D.V.3., and Pat11, H. S., 1975* A note on weed control 
in transplanted dwarf rioo. pass 31(2)i 175-176.

Chowdinuy, T . K . ,  K o d gal, S . C . ,  S in gh , I . J . ,  and S e b a s tia n ,
1979. An economlo a n a ly o ie  o f  d ir e o t  sown and t r a ­
n sp la n te d  r io o *  Oryca 7(1)« 21-26.

Crafts, A.S . ,  and R o b b in s, W.W., 1973. lifted o o n t r o l.  3rd 
ed. Mo. G ro w -H ill P u b lis h in g  Company, L t d , ,
New D e lh i .  1973.



Baita, S.K., Park, J.K. and Jtevea, J.K., 1966, Granular hor- 
bloldes for controlling graosoo and other wood® In transplanted rlc®. Int.Pico Common. He wol. 21-29.

3.K., 1972. Cftenloal weed control In Tropical Rice.
PAHS 18(4)* 433-440.1 1 QC3
S.K., end Baoolna, R.Q., 1974. Fferbioldoe for the con­
trol of perennial ssdg®, Sofetou® marltlmao L. In flood­
ed tropioal rloe. pahs 20t1)t 68-75.

Bsara. B.H.. 1955. Heeding inoreaoeo rice yield. Rloe Hewal. 
(2)* 68-71.

*
Dave, B.B., 1943* The wild rice problems in control pro vino® and ite oolution. Ind. Jour. Agrio. Sol. 13* 46-53.

Dewit, T.P.M., 1961. Experimental re cults with stem F-M a new herblolde for rio®. Hln. Agrloa. Y. Orla.
Babey, A.H., and Rao, H.V., 1977* Relative efficiency of some now herbicides for wood control in traneplontod rice. Proceeding** of wood aolenoe Conference, 1977. Op. 169.
Forator, R., 1964# H 4572 a new soil incorporated herbicide for rloe. Aniao. V. Semin, bras. Herbicides. 67-75*
Goffer, H.A., and Rikabdor, F.H., 1975* Evaluation of granular liitrofen, 2,4-D as moone of wood control in transplanted ataan rloe* Int. Rice Common. Nowol. 24(2)i 83-92.

•Govadia, a., Cumpa, R.D., and Ventura, 1973* Wsod oontrol in Rio®. Heed A b s t r .  2£(9)j 230.

Ghosh, B.C., Shama, H.O., and Kahatlm Singh, 1977. Kothod end time of weed control in upland rice. Ind. J o u r ,  of weed 
M .  i(1)i 43-58. ---

Gill, U.S., Pawan Rumor, and Brar, L.3., 1977. Chomioal oontrol of barnyard graaa in transplanted rio®. Proceeding® of weed Soienoe Conforenoe, 1977. p.168.
Copalckrlohna Filial, K., and Rao, M.V., 1974. Current status of herbicides research on rloe in India. Paper presented at the Annual International Rice Research Conference held 

at IRRI, Manila, Philippines from 22nd to 25th April,1974.

Datta,

D&tta,



Grlet, 1953. Rioo, Longmans, Green and Co., London, New 
yYork. Toronto. 142-1*7.

Griot, D.H., 1975. Rico. Longman Group Ltd., London.
Haq, A.. 1955. Vbed flora in paddy fiolde tnd its oontrol in Eastern u.P. .Sal, end Cult. 21(5)* 277-270*

Harvey, W.A., 1952. Sxtenoivo studies made of 2,4-3 on rice. 
Rioe Jour. 22,(1)* 20.

Have, IT., 1959. some experiments on tho tillering of rioe 
crop. Field Crop. Abotr. 15 (4)# 274.

Haynoa, W.D., 1955* Rice mechanisation in Malaya. t,.R.C. 
flewe letter (16)* 1. “

Hidayatullah, S. and Son, S., 1942. Effects of woods on yield of paddy. Sol, and Cult. (7)i 365-367.
Hldoyathullah, S., and Son, S., 1944. Influence on dates of planting and spacing on some vinta.? varieties of rioe. 

Indian J. Agrl. Sol. 14* 248-253.

Koknt, N.N., and Manl, 7.S., 1977. Chemical weed oontrol in rioo in relation to fertiliser ugo. Proceedings of wood oECienoe conference, 1977. p.170.
Kendo, M.« end Iliohlsawa, 1967. An analysis of rice po­

pulation growth in relation to density and mode of planting with special reference to tho varietal dif­ference of growth typos. Ball. In at. Agrlo. Reo. 
Tokoku m i v . 10(2) j 215-2TO

Kanithkar, 1944. "Dry farming, in India”. Indian Coun. Affrlo. 
Roo. Solontirio conorravK- No. 15.

Kapoor, G.P., 1960. Ae reported by Mlera end Kumar (1962). Ind. Jour. Apron. 6(4)s 260.

Koul, R.N., and Raheja, P.O., 1952. A review on vaeds and their control. Sol, and cult. 10(3)* 124.



i/r

K o u l, and Rohya, p .c * ,  1952* Veod c o n t r o l  i n  A ra b le
la n d s *  rol. and C u l t .  10i 124-129*

Xouohlk, 3.K.* end Mnni, V.o., 1977. I n v e s t i g a t i o n s  on c h o -  
m lco l weed c o n t r o l  I n  d ir o o t  ooedod and tr a n s p la n te d  
r lo e *  P ro c e e d in g s o f  wood so lan o e o on feren o s« 1977*
P •■173.

Kauano, K * , GonsalQB, H ., and Iu c o n a , M** 1974* X n tra  s p e o i-  
. f i o  c o m p e titio n , o o a p o tltio n  w ith  w eed s, end sp a c in g  

reaponoe i n  r i c e *  C rop* S o l .  14s 041-045.

Kira, T., 1959* Ecology of plant growth (In Japanese), A/a*. 
and Kort. 2i.(1;t 62-57* The Mineral nutrition of the 
rice plant* Oxford A IDH Publiohing Co*, Calcutta*

•latrreo, L.R., and Lucona, U.M., 1971* Chemical control ofweeds in diroot sown or transplanted rloo at Lombayeque* Fid* Crop Abatr. 2g(4)j 711*

Lei, H.S., and D*B. XI, 1967* On tilloring rate of rloe plant (Chinese)* Acta. Biol, exo. Sinloa 8(l)t 55-44*
POA 16(3) 1227. *

Mabbayod, B.D., and Obordo, R.A., 1970* Methods of planting rioo* Hioo production Mnnunl, Compiled by tho Uhiver- olty of Philippines, Collage of Agriculture in Co­operation with IRRt.
Mahatim Singh, On Prakaoh, ana Singh, K*, 1974* Wood flora of rloe field* Oryea lit 17-20.
Malik, P.K., and Balyan, R.S., 1970. Effeot of herbioidaltreated voter on the yield of various Icharif and rabi 

crops* All I n d ia  wood soienoo Conference* Abstract of papers, 1978* p*36*

Mandol, 3*B*, and Mahaptra, I*C*, 1968* Studies on the cultu­ral and manorial requirement* of some varieties of rice* 1. Influence of date of planting and spacing on various plant characters and yield of rloe* Orysa 
5 t 10-19.

Mandol, R .C . ,  1977* Effeot of newer herbicides on weeds indry and wot land rioo in Fiji. Proo. of Weed Coi* Conf* 1977. p.176. ---------------------



Msnl* 7.S., Qautam, K.O., and Gita KUlohroetha, 1976* Weeda of rioe end their control, ^eotioldoo information 
g (3)* 03-93. ’

Mani, 7.3.. 1975. Nutrient drain by voed growth in orop fields. Fort. Neva. 20(2)i 21-27.

[{anna. G.B., and Choudhozi, M.S.. 1966. Chemical methods ofweed control in upland rioo fioldo. Carr. Sol.35(8)i220.

Manna. G.B., end Choudhori, M.S., 1963. ifted control by novly introduced herbicides in rioe. Paper prosentad at IRC working party on Rioo production and protpotion m O v ) oeyion.
Matono, T«, and fsunoda, 1965. Varietal response to nitrogenand opaolng. Mineral nutrition of the rico plant .p.437-/^ #448. Oxford & IBH Publishing Co., Calcutta.
Mehta, M.L.K., 1975. weod control practices in transplanted 

rioo. Indian J. Agron. 20 (4)i 379.

Mlera, D.K., and Vijayakuaar, 1962. Response of Fonloetum typhoidum to weeding in arid sono fanning.- Ind. ~  «)onr. Agrbn. 6(4): 260.

Mi ora. A., and Roy, II.C., 1970. Horbioldsl-cuia-oultural controlstudies in high lend rioe. Indian Jour, wood sol, g* 56-62.
Mlora, A., and Roy, U.C., 1971. Herbioidol-oun-cultural weed control studiee in high land rioe. 2. Effect on weed 

growth. Indian Jour, tteod Soi. 3 * 68-75.11 1 B " 1 D
Mohamad All, A., and Conk or an, 3., 1975. Efflolenoy of horbid - dee otonp in transplanted rioo. Peatloldeo IX (10)i41-43.

Mohmed All, A.* Sankaran, TT., and Sank or an. S., 1977. Studies 
on the orop weed competition. in transplanted rice, p.165-166. Proa. Weed sol. Conf. Hyderabad. India.

Mulchopadhayay. 8.K., and Bag, S., 1967. Now horbioideo for con­trolling weeds in upland rioe. Ind. Jour. A irro n .
Mukhopadhyay, S.K., Ghoeh, B.C., Monty, H., 1971. Weed problem in upland rice and approaohoo to solve the problem 

by uoe of now horbioideo. Oryga. Q* 269-274.



Kuktyopa&hyoy, 8.K., and Asok, K., Sen, 1977* Combined applica­
tion of Uoroloidoa - inaootioide In rloe erop. Proo. 
of weed sol. Conf.. 1977* p-172.

M u e tafe e , T.P., and Bibhao Roy, 1977. E v a lu a tio n  o f  b lfe n o x  
h e r b ic id e  f o r  wood o o n tr o l In  R lo e . p r o c e e d in g s  o f  
veod s c ie n c e  e o n fe ro n o e . 1977* p.169.

M u rata, Y *» O sodo, A», and lyaaa, J.t 1957. S t u d ie s  on the pho­
t o s y n t h e s is  In  r io o  p l a n t .  V I I .  P h o to s y n th e s is  o f  r i c e  
p la n t s  grown u n d er d i f f e r e n t  c o n d itio n s  i n  m anuring o r  plpnt s p a c in g . P ro o .  C rop. S o l .  Soo. J a p . 26i 159-164.
(Japanese summary) (T e c h n ic a l  B u l le t in  #o7T» I.R.R.I.
1964). •

Naidu, B.A., Kurthy, M.A., and Bavo, I.V.3., 1966. Preplanting herbioldal treatment to oontrol weeds in rioo fields. 
Andhra Agrlo. Jour. 13(3)» 07-94.

Hair, H.R., Karthyanl, A., and Voradarajan, V., 1964. A note on tha effeot of Stan P-34 on 'Konrads* (Panloum oruonnlli) 
Carr. sol. (33)8 284-235.

Hair, R.R.t Filial, G.R., Plehorody, P.N., and Go palokrlehrmn, R*t 1975. Investigations on tho competing ability of rioo with weeds In the ralnfed uplands. actIq. Reo. «T. 
Kerala. ^(2) 5 146-151.

!7air, P.K.R., I960. Studios on the comparative performance of three high yielding, varletio a of rloe.(IR.0, Tsinan-3 end Ptb,9).at varying levels of nitrogen and spacing under Trivandrum conditions. M.Go.(Ag) thoeio P.K.Ranaohaadran Hair (i960). Korol a Cnlveroity unpublished.
f t s g l ,  L.G., and S ia m i, 3.S., 1955. Mid r i c o  problem  in Kangra 

and its o o n t r o l,  R loe Nows S e l l e r .  3(4)* 5-15.
Hljhawan, S. p., 1944* Conservation of soil moisture. Ind.

Bag. S<2>3 38-60.
Ometto, P., Sadd, 0., and Gilvaria,G.M., 1964. Herbicide treat­ment i n  rloe. Anale V. Semlnbrao. Herbicides.77-79.
Panoe, V.G., and Cukhatmo, ? .V «  S t a t i o t i c o l  methods f o r  

A g r i c u l t u r a l  w o rk e rs . 1954. I . C . A . R .  P u b lic a t io n ,



P an ch o l, Y . C . ,  and Saotry, K.S.K.0974. Cereal orop fields
sh ould bo wood fro ©  f o r  th o  f i r s t  4 - 6  w eeks a f t e r  sow­
in g  t o  e n su re  good y i e l d .  C a r r ,  hop.  g,(5)« 51-52.

Parker, C., and Byres, U.S., 1953. Fentaohlorophonol for grase oontrol in rioo. world Crope. (10): 410.
Parthaearathi, M., and Hegl, H.3.v 1977. Control of rioo woods with butachlor, Proceedings of wood Sc lexica Conference 

1977. p.179.
Patel, J.P., 1965. Evaluating tho various factors of tho Japa­

nese method of rioo cultivation in India. Agroa.
Jour. g£s 567-572.

P a t i l ,  H.S., end Chouhon, D.V.C., 1972. A n o lo  on th o  r o l a t i v o  
Q fflo le n o y  o f  some new h e r b ic id e  on weeds and r io o  o ro p . 
In d ia n  J o u r ,  iftod S o l .  4* 64-65.

Patro, O.K., Toon, G.O., and pas, P.O., 1970. Use of Cranioxone 
for rice production In water logged fields. Orissa 
J .  |(1): 40-45.

Paul, A.K., and Ultra, G.P., 1966. Effect of wide spacing bet­ween rows on the yield of Anon paddy. Indian J. agio.
11* 250-252.xs

Pavly ohenfeo, T.K., and Harrington, J.B., 1935. Root development of weeds and crops in competition under dry farming.
Qoi. Agri. 16(3)i 151-®1w .

T

Pradhsn, 3.1?., 1966. Implements in relation to rioe culture. Indian Fog. 16(6): 62-65.
Raniah, 1966. Rice Reeearoh and production in India. Ind.Fag. 16(6): 6-7. . ---

Rsnglah, P.K., Palohcqy, a., and Pdthlraj, P., 1974. Effect of ohoniool and cultural methods of weed oontrol in transplanted rioe. Madras Agrip. J. 61 (0)t 312-316.
Hao, H.V., Duboy, A.H., and Manna, G.B., 1976. Probability of existence of pro—emergence herbicide - moisture - varie­ty interaction adverse to direot seeded rioe on uplando. Indian Jour, of Weed S o l .  £(1): 22-31.
Boo, M.V., 1968. Fertiliser needs and plant population require­ments of high yielding rico variety a - Symposium on Agronomy of New Crop varieties, pcntnegar, 1963.



X ■t*

Holla* faahaglrl Haov end Konodia* K.O.* 1963. Studies on the vegetative end flora of Jabalpur Division* Da,1.State Annule. Arid. Zona. 2(1) a 35-60.1 1--11 J 1 S
Soy* B.« and Rem, R.O.* 1977* Choniool weed oontrol In broad­

cast seed rloe* Proo.of voad Sol. Oonf. 1977* p.175.
Ttyang* U.S.* 1974* Studies on varietal roootlon of oocie herbi­cides Incorporated into eoila and applied on tne crur- faoo before transplanting of rioo. Uhed Abstr.24(11)s256.

Sabine* S.D., and Pathak, C.H.* 1961. A survey of common weedo of kharlf and Rabl oroD flelda. Ind. Jour. A/rron.
|(2): 149-152.

Sabu* B.H.* end Jena, A.O.* 1968. Wood control In low lend rloe. 
Ind. Jour. Agron. 11(1)* 4-11*

Sahadeven* 1966. Rloe in Korda. Published by tho Agricultural information Officer* Trivandrum-10.

Sahu* S.H.. end Das, P.* 1969. A note on weed control in low land rloe field. 2. Relative efficiency of HCPA and propanil with end without cultural operations on wood 
control* growth and yield of low end rioo. Indian Jour, f-kron. 14* £00-204.

Sahu, 9.E.* and Lenka, D.t 1966. Cultural cum manorial trials 
on paddy, Indian J. Agro. 11(1)* 127-137#

Sajjo* S., 1965. Chemical weed oontrol oxpto. with DPA in rioo, Kleerl. KOI. Ser. A.(raingary). Waod Abertr. 17(1 )f
Salcedo* R.H.* end Reyes* P.L.* 1972# The effects of granular herbicides (ivOodone, Machoto and Troflon H) at dif­ferent tiue of application on weed oontrol* tiller pro­duction md yiela of transplanted rice* Variety IE-20. Pld. Crop. Abotr. 20(2): 77.
Sapalfcin, V.K., Stonov* L.D.* Sargeeva, T.A.* and Agarkov* V.* 1967. Uoa of Stan p-34 and propanil on the flelda of the Kuban, Voot. Ed'fchoa ffnuki Hook. 12(2): 34-50,
Satyonoroyana* V., and Shonkaranarayana* K.A., 1964. Vegetation of Bollary District. Mysore state. Annals. Arid Zone 

2 (2): 124-149. ---------------
Shams* H.C.* Singh* H.B.* and Prlesen* G.H.* 1977. Competition from veedo end their oontrol in dlreot seeded rloe. weed Roe. 17l 103-108.



Shetty, S.V.R., and Gill, H.3., 1974. Critical period for orop yg|djg^mpetltlon in rioe. Indian £• Weed Sol. 6(2)|
, n r ‘ I "

Shetty, S.V.R., Gill, H.S., ond Brar, L.9., 1975. weed flora of rioo (Ogyaa estiva L.) Punjab J.Bea. 12t 43-51 •

Sheikh Davooda, Palanievamy, S., Sivacubraaonion, 3.,-and
Kriobnata, R.H., 1971. Direct aesding for high yielding varieties of rice. Madras Agrio. J• J ft 6 i 453-465.
, i . - ,—

Shlvpuri, T.H., Slnha, R.H., and ^ragl, B.F., 1950. Methoxon© no an eradioator of the voca Pluohea lanoeolata.
Z5*« Pam (11)t 116#

Shlvpuri, T.R., and Siriha, R.N., 1953. Studioa inweed eradi­
cation in TT.P, Proo. 40th Ind. Sol. Gong. 146.

Simpson, J.E., Adair, 0#R., KOhlor, G.O., Dawaon, E.H., DabeflLd, 
H.A., Keeter, E.3., ond Hliok, J.T., 1965. Quality eva­luation studies of foreign and domestic rices. Taoh.
Boll, go. 1331. Service, U.S.D.A. 1-86.

Singh, R.D., ard singh, G., 1990. Wild rioe problem and method of rioe cultivation in Kangra Volley. Seasonal notes Dent. ActIo . Punjab.
Singh, G., and Chauhan, H.S., 1977. Wood management in upland 

poddy. Proceedings of weed Soienoe Oonferenoe, 1977.
P. 179. ’ . .

Singlachar, M.A., 1977. Studies on ohealoal weed control in transplanted rice. Proceedings of weed solenoe confe­
rence, 1977. p.168. /

Singh, R.K.* Abdul Rafey and Saha, G.P., 1977. Weed oontrol in direct eown upland rice under ralnfed oondltlon. Proc. 
of wed Sol. Conf. 1977* p.176. *"“T

,  * i < '

Singh Chandra, D.J., and Hageavara R&o, p., Narayona Roo/ k ., end Prabhokara Rao, J., 1977. Studioo on ohealoal weed oontrol in irrigated cotton. Proceedings of weed'science 
conference, 1977* O.p.198.

Singh Chandra, D.J., and Gupta, K.M., 1978* Some pro&ising new horbloides in ougaroane. All India Weed solenoe confe­rence, Abstraot of Papers. 1978. p.25.
Singh Chandra, D.J., and Mahadeva Gupta, K., 191$ • Present po­sition of ohemioal wed oontrol In sugarcane. Proceed­ings of weed science conforence, 1 977. p.198.



sm ith* H.J.* J r .  and Shaw, W .C .* 1966. l&odo and t n o ir  o o n tro l  
a*) In  r i c o  p r o d u c tio n . U .S .  D e p t. A g r io ,*  A r t .  Ilandb.

292: 64* 1966.
Smith, Roy, J., cad show* W.C.* 1966. woods and their control Ob) in rice production. U.S.P.A.* Agrlo. Handbook Ho, 192,
3aith, E.J., Jr., 1974. Competition of bam yard grass with riee cultivnre. weed Sol. 22 (5)i 423-426.
Smith, R.J., jr. and Frans* R.E.* 1969. Herbicide Management in rice and soybean rotations, weed Sol. soo, Ataer. * 1969 

meeting Abstr. 21.,
smith, H.J.* Jr. end Seaman* D.E.* 1973. W*eda and their control 

in  Rioo i n  tho U n ited  S t a t e s :  v a r i e t i e s  and produotion. AgrAc. Han&b. 289,( r e v ) ,  A g r lo .  Roo. S e r v ic e *  D99A, 
m c n in g to n , D .C .

«Smith, R.J., Jr. 1967. Weed oontrol in rf.ee in the united 
states. Aslan - Faoifio weed oontrol Intorohange 
Proo. 1: 67-73i

Soundra pandion, G., Vedthiolingan, and Girina balaoubraooniun., 
1972. Weed control in paddy fields - preliminary studies in pre-oaergence epray of Epten, Tillaa, Ordram, 2,3-D 
and Hogue. Madras Afcrlo. j. 52,(1): 49-51.

Sousa, D.M.*' and Dos Smtos* C.A.L., 1969. Effect of different 
horblcldoo in non-irrigntod rice. PANS 15(4): 601,

Stalther, L.M., 1948. Shade aid soil moisture as factors in
c o m p e titio n  between s e le c t e d  cropo and f i e l d  b in d  weed. 
Agron.  J o u r .  40: 490-502.

Subbiah Filial* M.« 1958. Cultural trials and practices of rioo in India. I.C.A.H. Monograph 27. Cutteolc.
Swain. D.J.. 1967. Controlling barnyard groos in rioo. Agrlo. 

Gas. 78(G): 473-475.
Swain* D.J., Nott, M.J.* and Trounce, R.TU* 1975* Competition between Cyooruo difformlo and rices tho effeot of time 

of weed removal, wood pee. 15(3): 149-152.
Take da, T., and Hurata, H«* 1956. Studies on COpQXohange in orop plaate. Proo.Crop.Sol. Soo.Japan 24 (4) 331-339,
Tanaka, a,, Kauano, and Yooaguahi* 7,* 1966, Photosynthesis* respiration and plant type of the typical rice plant,17?HI Technical bulletin 7. p,46.



T.Tanaka, A., Ifccvaeoro, 3.A*, Garoia, C.V., Parno, F.T.,end Raalrea, E., 1964. Growth habit of tho rioo plant In tropics and its effects on nitrogen response. 
Technical Bulletin. Ho# 3 X.R.R.I.

Thakur, 1969, l*ed control iarlOG# Indian Agrio. (13)«179-183*
Tonar, P.S., ond Hathur, O.P., 1965. A ourvoy of oomnon woedo In Gang canal ooam&nded area in Raj&oton. Ind. Jour. Agron. 10(4) 1 375-380.
To eh, 1977. The relative effioionoy of horbioideo on woedoand tho rioe orop grown undor upland oonaitlon. procee- 

dingo of weed silence oonforenoo, 19 7 7. p.170*
TTttaman, P., 1949* An introduotion to tho study of Strlga 

lutoa (lour) as a root parasite on rioe in MalaBSr. raadrao Afrrlo. J. £6: 303-307.

Voohhoni, M.V., and Choudhari, M.S., 1955. Selective heroiai- des for wood control. Rioe T7ovs Teller. £ (3): 129.
Vaohhani, M.V., Upadhya, 3.R., end Rao, M.v., 1961. Influence of spacing on plant oharaotero and yield of transplan­

ted yrioe. Rioe Howa Teller. 2 (2)* 15.

Voohhnnl, M.V.. Choudfatsri, M . , and Mitra, tl.n., 1963* Control of weeds in Rice by selective herbicides. Pacer presented at Rice Reaearoh workers conference, cut took.

Vaohinl, H.V., Uppadhyaya, 3.R., and Rao, M.V*, 1961* Influ­ence of spacing on plant characters and yield of tra­
nsplanted rioe. Rioe Koval. 2 (2)* 15-16.

Vanadevan, V.E., and Patil, H.R., 1972. Studios on tho persis­
tence of horbioideo undor different water management praoticoo. Tech. Rap. ORRT, Cuttack. 93.

Van sijin, 1963. Stan F-34 a poot-energont herbloide for rice in the lover River valley. J. Australian met, of 
-Agrlo. Sol. (29): 42-43* ~

Vengrio, J.M.* Colby, W.C., and Bhert, J., 1953* Chemical 
composition of weede and accompanying orop plants. 
Aaron. Jour. (45)a 213-218.



x*V

Verma, J.K.* and Man!, V.S., 1967. Choaiaol wed oontrol In high yielding rlco variotiao, Ind. Fmg. Account 
y on Rice 15(3)i 50-31.

TMno, J.K.* and Vani, V.O., 1970. Effioionoy and selectivi­
ty of herbloideo in rioo produotion. Proo. 10th Br. 
Wood Oontrol Conf. 705-710.

Vorma, R .*> .f and Bhardwaa, R.B., 1963# Control or form wed by the uoe of veedioldeo. Indian Council of Agrlo. Re8. 
serlee Publlentlone (30).

V.’Uber, C.R.t and Stainiforth, D.W*, 1957. Competitive rela­tionships in variable weed and Soybean stand.
AjPtron* Jour. (49)* 440-444.

vcblank, R . J . ,  1965. A oomparielon of oonpotltivo offeote of some common vaeda qpooles. A rm . A n r i .  Bio. 51t 107-125.

Wloke, O.A., Fenater, C.3.* and Rumslde O.C.« 1969. Herbl- olde reaiduo in soil whoa applied to eorghum in a winter—wheat—corghus—fallow rotation. Agron. J.
61 (59* 721-724.

•Tomoda, U,, 1961. On the relationship betueon yield and
opoolng in rioe. Agrlo. and Hort. 36 (10* 13-18* 311-16.

Eahran, M.K.* and Ibrahim, T.S., 1975* Improved Application Technique for ohenlcal control of Barnyard groan in 
Transplanted rioo. PARS 21(5)* 304-307.

* Originals not seen



Appendix 1
oTotal weed population on 30th day after coylng/er

(Analysis of variance table)

Source 3* S. df M.S. F.

Total 
Block 
Spacing 
Error (1) 
weed oontrol 
interaction 
Error (2)

39547.39
5067.44
1629.63
743.12

29222.94
153.62

2331.04

99
4
4

12
4

12

64

1266,86
609.83
61.93

7305.64
12.80
39.55

20.46

9.65**

164.73**
0.32

*» Significant at 0.01 level.



(Analysis of variance table)

Appendix II
pTotal wood population of 40th day after eovAng/n

Source 0. 8. df M.S. F,

Total 40062.04 99

Slock 4464.54 4 1116.14 13.58
Spacing 1236.80 3 *12.07 5 .0 1*
Error (1) 986.50 12 82.21 -
W»od control 31203.14 4 7800.79 291.05**
Into rao tion 456.30 12 38.03 1.42
Error (2) 1715.36 64 26.80 -

* Significant at 0.03 level*
*® Significant at 0.01 level*



Appendix III

Total weed population on 50th day after aoving/a2
(Analysis of variance table)

Source S. 3 df M.S.
[

F.

Total 40679.4 99 — —

Bloolc 4689.1 4 1 17 2 .2 8 10.88

Spaoing 1902.8 3 634.27 5.89*
Error (1) 1292.7 12 107.73 -
Efcod control 30384.5 4 7596.13 239.51**
Interaction 380.5 12 31.71 0.99
Error (2 ) 2029.8 64 31.72

» Significant at 0.05 level.
** Significant at 0,01 level.



Total veed population on 60th day after souing/ar
i 1

(Analyole of varianoe table)

Appendix XV
p

Source S. 8 df H.S i

Total 54955.0 99 — •

Block 9899*0 4 1474.95 6 .16

Spacing 3931*0 3 1 1 1 0 .6 4.64*
Error (1 ) 2869.6 12 239.15 —  '

Wood oontrol 35776.6 4 6944.15 95.53*®
Interaction 1085.6 12 90.46 0.96

Error (2) 5992.0 64 93.65

* Significant at 0.05 level. 
*• Significant at 0.01 level.



Appendix V
pMonocot wood population on 30th day after sowing/n

(Aoalysio of variance table)

Source 3.3 df M .8

Total 14858.44 ■

i

99
Bloolc 2591.44 4 647.66
Spacing 285.32 ■ 3 95.10
Error (1 ) 343.28 ■ 12 28.60
Vtead control 10358.54 4 2589.63
Intoraotion 129.38 12 10.78
Error (2) 1150.40 64 17.97

22.64
3.32

144.06*®
0.59

** Significant at 0.01 level.



gMonooot weed population on 40th day 'after eoving/n
n

(Analysis of variance table)

Appendix vi

source s.s df M.S F

Total 16546*24 99
Hook 1493.54 4 374.63 16.80
Spacing 552.64 3 184.21 8.26»*
Error (1) 267.46 12 22.28 -
Weed oontrol 11925.34 4 2981.33 89.44®**
Interaction 168.66 12 14.05 0.421
Error (2) 2133.60 64 33.33 -

__________ , mm_m__ __

** Significant at 0.01 level.



Appendix VII
oMonooot weed population on 50th day after sowing/s

(Analyole of variance table)

Source 3.3 df M.3 P

Total 17289.24 99 — «

Block 1242.14 4 310.535 6.60
Spacing 1022.44 3 340.013 7.25**
Error (1) 563.86 12 46.983 —

Heed control 13110.74 4 3277.685 186.04**
Interaction 222.46 12 18.538 1.05
Error (2) 1127.60 64 17.618 —

** rdgnificiint at 0.01 level.



Appendix Till

Monoaot'wsed population on 60th day after eowing/n
(Analyoio of variance table)

Source g.s df M.a F

Total 19056.75 99 « —

nlooh 1859.90 4 464.97 4.67
Spacing 917.39 3 305.79 3.07
Error (1) 1193.46 12 99.45 —
Weed oontrol 13066.00 4 3266.5 118.60**
Interaction 256.96 12 21.41 0.77
Error (2) 1763.04 64 27.54 —

** Significant at 0*01 level*



Appendix XX
oDicot weed population on 30th day after eoving/a

(Analynio of variance table)

n«nrTOTt-rrT«

source a .s df M.S F

Total 9962.76 99 ~ —

Block 732.56 4 103.14 14.65
Spacing 659.63 3 219.96 17.60*®
Error (1) 149.92 12 12.49 —
Weed oontrol 7716.06 4 1929.51 224.10®*
Interaction 151.22 12 12.60 1.46
Error (2) 551.12 64 0.61

** Significant at 0.01 level.



Appendix X
pBioot weed population on 40th day aftor aowing/a

(Analysis of variance table)

Source 3.8 df M.S P

Total 8461.04 99 —

Block 720.34 4 182.085 3.56
Spacing 159.76 3 46.580 0.913
Error (1) 612.14 12 51.010
Weed control 6273.74 4 1568.435 159.15**
Interaction 76.34 12 6.36I6 0.64
Error (2) 630.72 64 9.055 —

** Significant at 0.01 level.



Appendix XI
pDicot wood population on 50th day after eouing/a

(Analyolo of variance table)

source 3.S df M*S F

Total 9219.39 99 « . «•»

Block 1663.44 4 415.060 11.19
Spacing 245.15 3 01.716 2.20
Error (1) 445.60 12 37.133 —
v/eod control 6213.54 4 1553.365 162*3**
Interaction 106*30 12 8.053 1.039
Error (2) 545.36 64 8.521

** Significant at 0*01 level



Appendix XTX
oJJloot weed population on 60th day aftor oo wing/to

(Analysis of variance table)

Source 3* 3 df M.S P

Total 11360.64 99 —  *
Block 2710.14 4 677*535 13*93
Sfpaolog 709.52 3 236.506 4.86*
Error (1) 5Q3*38 12 46.615 —
Waed control 6717.54 4 1679*3B 206.82**
Interaction 119*99 12 9.99 1.23
Error (2) 520.03 64 0.12 —

• Significant at 0.05 level•
•* Significant at 0*01 levol•



Appendix XXII
pivy woight of weeds on 30th day after rowing(g/a )

(Xnelyoia of vorlanoe table)

Cburoe 3.3 df M.S ? .

Total 17.71 99 * - _ _

KLoofc 3.0* 4 0.76 0.4
Spacing 0.39 3 0.13 1.4
Error (1) 1.04 12 0.09 —
Uoed oontrol 11.15 4 2.79 93.0*»
Interaction 0.28 12 0.02 0.6
Error (2) 1.81 64 0.03 —

*» Significant at 0.01 levol.

Note i Bata analysed after log* transformation



O
Appendix XXV

Dry weight of weeds on 40th day after sowing (c/sr)
(Anelyelo of variance table)

■s 1
Oouroe s.s df M.3 F

Total 1241.69 99 — —
Hlook 103.15 4 25.79 10.07
Spacing 58.14 3 19.30 7.57**
Error (1) 30.77 12 2.56 —
Weed oontrol 956.79 4 239.20 194.47**
Interaction 14.27 12 1.19 0.97
Error (2) 78.77 64 1.23

** Significant at 0.01 level.

Rotes Bata analysed after square root transformation.



Appendix XV

Dry weight of ueede on 50th day after sowing (g/a2)
(Analysis of varionoo table)

satires S.'S df K.9 ?

Total 1540.8 99 — —  •

Dlook 93*62 4 23.46 8.41
Spacing 20.29 4 9.43 3.33

*

Error (1) 33.47 12 P.?9 —
Vteed control 1301.77 4 325.44 248.43**
interaction 7.30 12 0.62 0.47
Error (2) 04.0? 64 1.31 —  .

*• Significant at O.ol level*

Note: Data analysed after square root transformation.



Appendix XVI
4Dry weight of veede on 60th doy otter flowing (g/ar)

(Analyole of variance table)

Source 3.3 df M.S p

Total 2079.19 99 • - —

Bloch 620.99 4 155.24 20.67
Spacing 12.75 5 4.25 0.57
Error (1) 90.17 12 7.51 —
Weed oontrol 1164.52 4 296.15 140.07**
Interaction 45.0 12 3.50 1.79
Error (2) 127.Q 64 2.00 —

•» Significant at 0.01

1i1l 
*

i 
5

ftotet Data snalyocd after oquaro root transformation•



Total dry weight of wseda per plot at harvest (kg) 
(Analysis of variance table)

Appendix O T I

Source s«3

Total 7.6549
Block 0.7009
spacing 0.0458
Error (1) 0.1327
Keed control 6.2519
Interaction 0*0865
Error (2) 0.4371

df M.S

99
4 0.1752 15.83
3 - 0.0152 1.38

12 0.0110 —

4 1.5629 228.81
12 0.0071 1.05
64 0.0060 --

#» Significant at 0.01 level.



Appendix XVIII

Height of plants on 30th day after tawing (on) 
(Andysin of variance table)

Source S. 3 dfi M.3 P ’

Total 4624*10 99 —- —
Block 546.90 4 86.745 6.74
Spacing 562.57 3 187.523 14.58**
Error (1) 154.26 12 12.655 —
Weed oontrol 770.01 4 194.502 4.54**
Interaction 43.54 12 3.611 0.08
Error (2) 2758.94 64 42.795

** Significant at 0.01 level.



Appendix XIX

Height of plant o on 45th day after oovlng(oia) 
- XAnslyole of variance table)

Ssure© 3.3 df H.S T

Total 4234.87 99
Block 240.72 4 60.18 1.53
Spacing 601.11 3 267.036 6.79***
Error (1) 471.31 12 39.275 —
Weed control 1999.63 4 499.907 54.41**
Interaction 134.11 12 11.175 1.21
Error (2) 597.99 64 9.187 ■**

** Significant at 0.01 level.



Appendix XX

Haight of plaate on 60th day after sowing (oa)
(Analyole of variance table)

Source 3* 3 df M.S F

Total 4046.42 99 — —
Block 539.07 4 154.767 8.56
Spacing 820.26 3 276.086 17.55**
Error (1) 188.77 12 .15.730 —
Weed oontrol 2123.42 4 532.105 123.46**
Interaction 86,08 12 7.173 1.66*
Error (2) 275.82 64 4.300 —

* StgnlfX cant at 0.05 level* 
*» Significant at 0.01 level*



Appendix XXX

Height of pi ante at harveet(cm) 
(Analyoio of variance table)

Source 3*3 df M.3 F

Total 14206.49 99 —

Block 3565.66 4 891*415
Spacing 294*57 3 96.19
Error (1) 579.63 12 40.32
teed oontrol 2734.91 4 683.72
Interaction 179.79 12 14.98
Error (2) 6651.68 64 107.05

13.44
2.03

6.30**
0.13

** Significant at 0*01 level*



PTiller .rmnbsr on 30th day after oowing/a 
(Analynio of variance table)

Appendix XXII

couroo s. 9* df M.S

Total . 305764.155 99 —
Slock 26461.915 4 6615.48
spaaing 149536.735 3 49845.50
Error (1) 39420.150 12 3285.01
Wood control 61072.607 4 15268.20
Interaction 7367;692 12 613.97
Error (2) 19904.055 64 311.01

* Significant at 0*05 level. 
** significant at 0*01 loval.



Tiller number on 45th day after coving/m 
(Analyst o of variance table)

Appendix m i x
9

Source 3.3 df M.S

Total 253172.95 99 —
Bloolc 212Q1.74 4 5320.44
Spacing 97979.35 3 32658.45
Error (1) 40194.21 12 4016.18
Weed control 63652.76 4 15913.19
Interaction 6417.69 12 534.81
Error (2) 20651.20 64 322.68

1.32
8.13**

49.32**
1.66

** Significant at 0.01 lovol



Tiller nuaber on 60th day after eowlng/a2 
(Analysis of variance table)

Appendix XXIV

araroe S. S. df M.S F

Total 301766.959 99 m
Dlooic 22773.50 4 5693.38 1.70
Spacing 179859.97 3 59953.32 17.85**
Error (1) 40303.06 12 3358.54 —
fcteed control 87192.82 4 21798.21 52.48**
Interaotion 25054.06 12 2037.84 5.03*
Error (2) 26593.54 64 415.37 —

« Significant at 0*05 loval.
** Significant at 0*01 levol.



Proauotlvg tlllero/n2 
(Analysis of varianoe table)

Appendix XXV

m m m m m w r n m m r n m m m m t m I I

Source S. 3 df H.S F

Total 186164,6 99 « • «  *

Blook 26077.0 4 6519.25 7*44
Spacing 79674.09 3 26558.03 30.32**
Error (1) 10512.56 12 076.05 —
Wood control 47144.93 4 11766.23 39.72**
Interaction 3766.35 12 313.86 1.06
Error (2) 18989.69 64 296.71 —

** Significant at 0.01 level.



Feroentaga of productive tillern 
(Andyola of varianao table)

Appendix XXVI

Source S. 0* df H.a y

Total 2749.65 99 — —
iUook 165.97 4 41.49 3.G0
Spacing 34.29 3 11.43 1.05
Error (1) 130.88 12 10.91 —
Weed control 2199.9 4 549.99 195.03**
Interaction 37.25 12 3.10 1.1
Error (2) 180.56 64 2.82

»» Significant at 0.01 level.

Ho to s Data analysod aftor angular transformation •



Appendix XXVII

Length of panicle (cm) 
(Analysis of vorlone0 tnblo)

Source S.S df K.S.

T o ta l 564.028 99 —

B lo ck 120.580 4 32.145
Sp acin g 28.443 3 9.461
Error (1) 21.613 12 1.601
Wood control 253.437 4 63.359
Intora otio n 12.292 12 1.024
Error ^2) 120.463 64 1.802

9 Significant at 0.05 levol. 
Significant at 0,01 level.

17.04
5.26*

33.66**
0.54



Appendix m i l l

Number of filled graino por paniol® 
(Analysis of variants© table)

Total 39916.59 99 — —
Bloolc 7086.95 4 1771.373 11.02
Spacing 1446.60 3 482.266 3.00
Error (1) 1927.89 12 160.657
Veod Control 23137.36 4 5784.34 64.21**
Interaotlon 552.30 12 46.025 0.51
Error (2) 5765.29 64 90.032 —

** Significant at 0.01 level.



Appendix XXIX

1000 grain veight(e) 
(Analyeio of variance table)

.t

Source s;s df M.S F ‘

Hotel 51*12 99
i:

HLOOfe 1,105 4 0.2762 2.45
Spsolng 0.404 3 0.1346 1.19
Error <1) 1.351 12 0.1125 —

v.'ead control 22.68 4 5.72 74.69**
Interaction 0.492 12 0,041 0.53
■Error (a) 4,683 64 0,0763

i m i e i i  \immmm mm mmm.

** Significant at 0,01 level.

■



Appendix XXX 
Grain yield (kg/ha) 

(Analysis of variance table)

Total 
Block 
Spacing 
Error (1) 
v̂Sod oontrol 
Interaction 
Error (2)

1 7 6 6 1 . 6 9 9 9
6 3 3 . 3 6 4
3 3 7 . 0 6 3
5 8 9 . 0 4 1 2

1 3 S 9 7 . 3 9 4
6 9 5 . 8 2 1 2

1 5 0 9 . 0 0 6 4

1 5 8 . 3 5  '  3 . 2 3
1 1 2 . 3 5  2 . 2 9

4 9 . 0 9  —
3 4 7 4 . 3 5  1 4 7 . 3 4 * *

5 7 . 9 9  2 . 4 6
2 3 . 5 6

** Significant, at 0.01 level.

Koto: Data analysed after square root transformation



Strau yield (kg/ha) 
(Analysis of variance table)

Appendix XXXI

Source s.s df M.S. p.

Total 29.60 ■ 39 «

Block 15.30- 4 3.82 54.57
Spacing 0.03 3 0.20 4*0»
Error (1) 0.04 12 0.07 —
Weed control 4.50 4 1.13 11.3»*
Interaction 0.62 12 0.05 0.5
Error (2) 6.51 64 0.10

* agnifioant at 0.05 level.
X

•* Significant at 0.01 level.

Notoi Data analyaed after Log. transformation



Appendix XXUI

nitrogen. uptake by uoedo on 40th day after 
oouing (kg/ha)

(Annlyoio of varirvnco table)

Source 5>. 3 df M.S.

Total 15030.55 99 —
Hlook 1004.67 4 251.17
Spaaing 861.14 3 07.05
Error (1) 448.20 ■ 12 36.85
K*eod oontrol 12091.73 4 3020.43
Interaction 220.11 12 10.34
Error 2̂) 1970.70 64 29.35

Significant at 0.01 level.

6.62
2.36

102.9**
0.62



Appendix XXXIII

phosphorus uptake by vaeda on 40th day after sowing
(kg/ha)

(Analysis of variance table)

Source 3.0 df M.S P.

Total 601.40 99 _ —
Block 57.60 4 6.95 9.79
Opaolng 9.69 3 3.30 4.65®
Error (1) 8.92 12 0.71 —
Vtosd control 469.59 4 122.40 139.09®®
Interaction 9.1 12 0.76 0.66
Error (2) 56.50 64 0.6Q —

*■ Significant at 0*05 level. 
«* Significant at 0.01 level.



Potassiua up toko by vroodo on 40th day after ©owing
(kg/ha)

(Anolysio of variance tabic)

Appendix XXXIV

fourae S. 3 df M.S

Total 1153.09 99 —

Block 72.73 4 1W.1Q
Spacing 16.41 3 5.47
Error (1) 24.10 12 2.02
<#33d oontrol 035.43 4 208.66
Interaction 24.63 12 2.06
Error (2) 104.66 64 2.03

F.

9.00

2.71

72.27**
0.72

** Significant at 0„01 level.



Hitrogen content of crop on 40th day after rowing (#) 
(Analysis of variance table)

Appendix XXXV

Souroe 3. df M.S p..

Total 8.353 99 —

HLock 0.119 4 0.029 7.029
Spacing 0.168 ' 3 0.056 74.636**
Error (1) 0.045 12 0.0039 _

Vsscl control 6.533 4 1.647 63.939**
Int emotion 0.172 12 0.014 0.729
Error (2) 1.257 64 0.019

Significant at 0.01 level.



Appendix XXZVII
Potassium content of orop on 40th day aftor coulng( ')

(Analysis of varlcno© table)

Pouroo S. 3 df M.S

Total 439.04 99 —
Block 3.44 4 0.86
Gpaolng 3.52 3 1.173
Error(1) 35.28 12 2.94
l.’OGd control 204.24 4 71.06
interaction 12.03 12 1.006
Krror (a) 100.19 64 1.57

P.

0*292
0.399

45.261**
0.641

** .‘jignificont at 0.01 level.



Appendix XXXVI

Phosphorus content of crop on 40th day efter eowing(g)

(Analysis of variance table)

rource 3.3 df M.S J

Total 0.3792 99 —

Block 0.0175 4 0.0043 2.960
Spacing O.OCO06 3 0,000027 0,018
Error (1) 0.0177 12 0.00147 —

Veed oontrol 0.2458 4 0.0614 45.778®*
Interaction 0.0121 12 0.0010 0.7517
Error (2) 0.0359 64 0.001?

®* Significant at 0.01 level.



Appendix XXXVII 
Potaoeiua content of crop on 40tn day after soving('S)

"s (Analysis of varlcnoe table)

JI.J u

Sourao 3.3 df M.S p.

Total 439.04 99 — —
Blook 3.44 4 0.86 0.292
Spring 3.52 3 1.173 0.399
Em>r(1) 35.28 12 2.94 —
v.'eod oontrol 284.24 4 71.06 45.261**
Interaction 12.03 12 1,006 0.641
Error (?) 100.98 64 1.57

*» Significant at 0.01 lovel,



Appendix XXXVIII

Protein content of grain (5) 
(Analyoio of variance table)

rource 3. s.

Total 30.755
Block 0.166
Spacing 0.160
Error (1) 0.450
Wood oontrol 25.931
interaction 0.639
Error (2) 3.303

df M.S. P.

99 — —

4 0.0417 1.111
3 0.0533 1.421
12 0.0375 —
4 6.495 125.63**
12 0.0574 1.110
64 0.0516 t

** Significant at 0.01 level.
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ABSTRACT

Studies on the uerfomanos of a rioe variety Uswmthv* 
under different msthode of dlrtot seeding m d  meed oontrol.

An experinent wee conducted In the Sloe Heeearch Station 
end In»tmotional Fora* Kannutby, Kerala Agricultural Unlrerelty 
during the firat orop eeason of 1973 to study the porforcmoe 
of a rice variety •Aevatby1 tinder different methods of direct 
seeding and weed control.

■ Split plot experiment in randomised block design with spa­
cing as major treatments and weed control methods me minor treat 
neats was adopted and the treatments were replicated five times. 
Presowing treatment with Grsaoxona * Femoxone* pre-emergent 
treatment with Machete and poat-emsrgent treatment with St am f-y 
were applied. Head weodings were done on 30th m d  40th day 
after ©owing.

Machete efficiently controlled total weed population and 
use found superior to all the other herbicides tested.

Total dry weight of weeds was least In head weeded plots. 
Machete gave values comparable with hand weeding. The different 
spacing end interaction effect did not ehow any significant dif- 
feronoe on total dry weight of weeds.

Vied control treatments influenced productive tillers per 
square metre* percentage of productive tillers* length of par 
niole* thousend grain weight end protein content of grains. 
Machete and hand weeding were on par with regard to the effeet



oa all thee* character*, Eunber of productive tillers per 
square net re and length of psnlola vero influenced by spacing 
treatments, flow llna 30 ca gave aaxloua numbsr of productive 
tiller* which 20 x 15 oa dibbling gave the aaxiaua length of 
panicle#

Send weeded treatment recorded the highest grain yield of
I

2*800 kg/ha and straw yield of 310? kg/ha. Among the herbloldea 
Machete recorded the hi cheat value of grain and straw ylaldc#

iThe spacing and Interaction did not ehow any algnlfloant influ­
ence on grain yield#

Unchecked weed growth depleted soil nitrogen, phosphorus 
and potassium to the extant of 33*45, 3*13* 0*48 kg/ha reepe-

i

otlvely while Heohete (2 kg a#l/ha) brought down the uptake of 
nitrogen* phosphorus end potassium to 4*73* 0,42, 0,81 kg/ha 
respectively* spacing effeot was found algnlfloant only on 
phosphorus uptdee# 20 x 13 cm dibbling was on par with flow 
line 45 oa.

The nitrogen* phosphorus and potassium content of orop was 
caxlmum (0,923, 0.443, 0,2353 reepeotlvsly) In the Machete treat 
nent, The unweeded oontrol recorded the lowest nitrogen (0,61$), 
phosphorus (0,303) and pot do slum (0,1893) content of orop. Re­
garding the nitrogen content, 20 x 13 on dibbling gave the 
maxitiutt value. The phoaphorue and potaesium content of plants 
were not affected by neither spaaing nor interaction.



M achete tre a tm e n t and hand w eeding g a v e  th e  h ig h e s t  p r o -
/

t e l n  c o n te n t o f  g r a in s  ( 8 « 8 $ ) *  The s p a c in g  and i n t e r a c t i o n  

e f f e c t  d id  n o t ehov an y e lc n if io n n t  d i f f e r e n c e  on th e  p r o te in  

c o n te n t o f  g ro ln e *


