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INTRODUCTION



INTRODUCT ION

Rice (Oryza guotiva L.) essumes prime importance
anony food crops of Kerals., But the average yield of
vice is low in our State, »Among the many factors that
contribute to this low yield the part played by weeds
is quitce substantial, Tho results of multilocation
trials conducted in India revealed that reduction in
yvield of rice due to weeds alcne is 15~-20 per cent for
transplented rice, 30-35 per cent for direct seeded rice
under puddled conditions and over 50 per cent for upland
rice {Gopalskrishna Pillai and Rao, 1974). Dased on 1lo8
dry season trisls and 176 wet season trials in farmers
field &n Fhlllipines 11-13 per cent yield gap is acccunted
for between farmers weed control practices and improved

weed control techniques (Do Datta, S.,K., 1981),

Area under rice in Kerala is 7.9 lskh hectares cut
of which 3.5.1akh heotares are cultivated during Virippn
(£irst crop) season. More than 80 per cent of this area
s under semd dry condition. During viripou scascn,

especially under semi dry comditicn, wead prcblem is acute,

in this system of rice cultivation in the Onattukara
reglon of Kerala State paddy seeds are dibhled after



tha receixt of pre-monsocn showers in April/May and
the crop endures a drought during the early paricd of
its grouth upto 30 days of dibhling. After the onset .
of Socuth Vest nonsoon, the erop is grown under flooded.
condition. The high temperature which preveils during
the early period of growth of the erop favours dense
weed growth. The competition of crop with both monccot
and dicot weeds i1s found to be higher in the early
pteges than that during the later stages of growth.
Tﬁe weeds mainly compete for water, nutrients, sunlight
and gpace, Sc 8 suitable method of weed control is
highly essential for this regicn.

The present investication was undertaien to
£ind out a8 suitable weed aeontrol methed £or seni-dry
dibbled crop of rice in 2 medium dui:ation variety Jaya,
a dominant varicty of rice in the Viripru season of
onattukara reglon, with the f£ollowing objectives:

1, To £ind cut a suitable weed econtrol mothod for

sewd dry dibbled crop of rico during Viripmu
geascn in Onattukara.

2a To £ind cut the effect of herbicides on the graowth,
vield and quality of rice during the Virdpou ceason.

3. To work cut the econonics of erop production in
Onattukora,
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REVIEN OF LITERATURE

A. Heed spoctrum in rice fields

Petro et als (1970) found that EZragrostis major,

Cypeorus emghilis, Cyperus exaltatus, Finbristylis diphilla,
Mareilis gquadrifolia and Oxalis corniculata vere the

Importent weeds in éhe Aggloultural University Farm,
Bhvanosuar., Gopalakrishna rillail and Rao (1974)
obgerved that in the wet land rice fields of Momcombu,
Keralsa, Echinochlcoa golonun, Finbristylis miliacea and
Eyperus rotundus wers the predomineting weeds.

Chouhan end Patil (1975) found out that Cyporus
pilesus, Cyperus izia, Cvperus bulbosug, Cohincochlos
arug-cgalii, Eleucine indica, Dichanthimum annulatun and

Commalind bengbalensis were the important weeds of rice
in the exporimental farm Ralpur. Mohammed &1i opd

Sankaran (1675) observed that Echincehloa crupg=gallsi,

Echinochlon golonum, Cyperus difformis, Cycerus iria and

Harsiies quadrpdfolia were tho predominant weeds found at

Coimbatore, Tanil Nadu,

Agoording to Nelr et al. (1975) the most jmportent
weeds found at Rice Research Station, Pattambl, vweze

Echinochloa gzup=galli, Hrenchiaria sopp., Cleone spp..
and Zimbrictylds miliacea, The most troublescme weeds of




ricae in funjab were different species of Echincchloa
and gﬁg. g {(Shetty and Gill, 1975).

Ravindran (1976) ropcorted that Echinochlof sppa,

Cyrerus spp., Binbristylis miliocea, Ammanis rultiflora,

Indwigis porvifiora and Mgnochoria viginelis were the
cornon weeds in rice filelds of Velloyani, Kerala,

Cyperus diffornis accounted for 80 per cent of the total
weed population in the eatablished rice region of Egypt
(leckl 1977). Mosha et al,. {1977) reported that the weed
£lora in Kibkowa region of Zanziber inciuded Cyperus
gomprescug, Crotalaria spp. and Yehincchlos colomum,.
Melachrinos et al, (1979) reportd that trials mede cwer

sevaral years showed that Echincchloa spp. is the most

dmportant weed of rice. Szeecdevi (1979) reported 32
difforent specles of weeds In the experimontal area at
Rice Research Station and Instructional Farm, Mannuthy in
the first crop oceasn of 1973 of which brosd lcafed veeds
dominated followed by grasses end sedgage.

Alwsed and NMoody (1980) repcrted that 14 weed
specles were growing Iin association with dry secded rice~

Zchinochlon colonum end Leptochlcd chincnsis wers the

major weeds. Only f£ive specios of weeds were identified
in the transplanted crop following the dry sqsded Crop.
Lionochorda viginalis dominated in the transplanted erop.



Aecozding to Noda (1980) the principsl weed spocies in
rice was Echinochloa crus-galll and its sub epecies.
Sukunari ‘(1982) found that predominant weeds in the
experimental site at Vellsysni, kerals were Echinochloa

crus-galli, Echinochloa golonun, Brachiaria ramosa,

ischaenum rugosetnm, Fimbristylis miliscea, Cypsrus iria and
Monochoria viginalis,

Fram the revicw on weed spectrun in rice f£ields,

it was found that emong the grass weeds, Echinochloa Sppe

was the nost wedoninant one, vhilc among the sedges
Cyperue spp. and Finbristylis niliaced wore tlie foremost,

udwigia parviflora, Margilila guadrifolis and Monochorio
viginalls accounted for the brozd leafed group.

Be logees in rice production due to weeds

HWeed infestation causes considerable reduction in
yield 1h rice., Ueeds reduce the market value of the
produge okl increase tho cost of harvesting, drying,

cleaning, ete.

dgcording to Chang (1973) yleld reduction causad
by weeds veried from 11 to 16 per cent depending upon weed
dengity in the zico fields of Taiwan. OCopalakuishnae rillsi
and Rao (1974) estimated that the extent of yield zeduction
in rice due to weeds alone was around 15-20 per cent for



transplanted rice ond ovor SO per cent for upland rice.
They &lso repcrted that the potential ices in production
of rice in India whs chout 15 million tonnes per annum.
Shetty and Gili (1974) zeprorted thet grein yield declined
by ahkout 10 g/he, when the time of removal of weeds was
extended from 6«8 weeks after tranaplaﬁtlpg:. The extent
of yleld reduction, compared to grain yield in hand
weaded plots in tronsplented rice due to weeds alone
emounted o 26 por vent. Ahmad et al. (1977) repcried '
that yield losses due to weeds were 66 pé: cent ati! 36
per Gent in IR=6=045 and Basmathi=370 respectively.

It may be concluded that losses in rice production
due to weeds are at leoast equivalent or frequently higher
than those gaused by other pests. The losges are found to
be higher in direct seeded crop than in transplented crops.

Ce Methods of weed control
Effective wead control systems conbina preventive,

rmochanical, cultural end chemical methods. Non chemical
method may combine some o all of the following practicefe=
plenting veed freo sead, qrop rotation, levelling the lamd,
thorough seed bed preparstion, selecting the proper sceding
rethod and meneging water and fertilizers proparly.



Chemical method fnvelves the use of herbicides thet selew
ctively control weede in rice when applied correctly

(Smith znd Scamon, 1973).

l. Non chemical methods
(2) Proventivas——

Fractices that help to prevent wead infestation
or their gpread in clean fields include the use of high
quality seed that is £ree of weed soeeds, lrrigation with
water free of waed sgads and cultivaticon with clean oquip=
ment. According to Smith end Shaw (1968) red rice is
usually spread by contaminoted seed,

{b) Mechanioal i

According to Patel (1965) the usce of rotary weeder
has been fouryd €o increase rice yields by 3 por cent of
those chtained with hand weading. The uge of rotary
veeder i2 nmost widely preactised in Phillipines and other
Aglan countries to contreld weeds in transplanted rice
{finonymmous, 1974=a) end Vachhani ot ol., (1963} Grist (1975)
also reported that Japinese rotary weeder provided a
favourable envircnment for rice. According ¢o Curfs (1976)
with upland rice in Nigeria mechonical weed control olons
_ was not effective. Harrowing was effective in reducing
waed growth, regade (1976) reported that in field triale
with upland rice, weeds e¢an be controlled by hand hoeing ond



highast grain yleld was given by hoeing twice, A further
hoeing after one hoelng gave further yield increase of
97 per cent,

(c) Hater menzgement t-
Smith (1967) reconmended draining the £ield acon

after scceding to control aguatic weeds and algae, Further
he reported that land levelling end proper construction
of levees permitted uniform depth of wateor and reduced the
weed Infestetions. aximun rice yilelds were recornded £rom
asubperged paddy £ields even without weeding (CraZfts et 8l,
1873).

(@) Manuol weed controlse

In rice £icld, the general nmethod is hond weeding.
Weeding will have to be more thoraugh in direct cown crop
than in trensplanted crop as the weed growth is much
haavier in the former.

Grist (1953) angd Haynes (1955) reccommended hand
veading as the best method of controlling weeds in rice.
Vachhoni ot al. (1963) from Central Rice Research Institute,
Cattack, roported that hond weeding is as good as
herbicidal spray. '

Expsrinents conducted st International Rice Research
Institute, Manila revealed that a single hand weeding at
about 25 deys after seediny gave meximum yield in upland



paddy. Postponing the weeding by 20 dayn from 25«45 days
of mowing, reduced the yield &t the rate of 43 kg/hia/day
and sharply increessd lsbour requirements (Anon. 1965).
Boarjeni et al. (1969) recomnendsd hand weeding 28 &
practical method in epall farms and chezicals for large
£exns. Chokvabopty (1974) found cut that yleld in rice
wag greatest after 3 weedings by hend. Two hand weedings
20 and 40 days ofter sowing decredged weed populstion and
nutrient uptéke by them and gave higher peédy yileldsg,
sor.olerd ond Young (1975) concluded thot for small
holdings, using traditional nethcds remaln the post eQonNQe
mical, MAam2l veeding eventhough effective iz tine cone
gsuning (Curfs 1975), Chang et al. (1976) reported that
the cost ¢f meémal waed control is about 10 timce more than
chenical weed control, Ravindran (1976) reported hand
wseding on 20th and 40th day ofter transplenting rice, though
increaced yield the net profit was lower due to increasad
iabout cherges, Raughik and Mani (1978) reported that
exparinenta conducted at Indien Agriculturasl Rasearch
Institute, New Delhi shoved that hand weeding treatnents
(hand weeding alons and hand weeding + 3 por cent ures)
gsve most effective weed control and were effective in

- incressing plant praductivity end grain production.
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Sehiller and Indaptmn (1979) reccamended two hand weadings -
at 30 and 60 days since yleld was paximum compered with -
the unweeded control. Sukumari (1982) reported two hand
weadings on 20th and 40th days to he am effective as
continucus weeding during 21-40 days, and keeping £ield
waed free from i to 60 days. It cén be concluded that
hand weeding cventhough effective is not econcmical,

24 Chemidial wead eontrol

& nunber of herbicides are reported to be very
useful in controlling weeds in cercel cropg, #Among them
Pentazen (Dasagren), vendinethalin (Stcomp), Benthiocarb _
(saturn), Nitrofen (Tok E~25), Propanil (Stae F=34),
Butachlor (Machete) are the fmportont ones. Litersture
on bentazen pendimethalin, b@nthiocaéh and nitrofen are
cited hera, |

(2) Bentazong-

Trials in pavia Frovince highlighted the excellent
qontrol of sedges ohtainéa with Bagagren in 'Romat and
tarborio* ﬁce varieties and recounended to apply bentézen
at S litres of product in 800 litres of water/he, I0~40
days after sowing rice and a further input of water into
the fields 48-72 hrs. after the trestment (Picco 1974).
ot aov and Kxsbe1975) reported that Bagagran at 3e4 1ﬁtxe9/ha
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appliadﬂ at 4-5 leaf- stage of rice gave 9846 (fa_ﬁ:loo per cent
control of weeds. Ixperiments at Intematidrid:ll. Rice Research
Institute, revealed that bontazon at 1.5 kg ai/ha gave the
highest yvield in lcw land rice,(Ancn 1676). Results of
trials conducted with bentazon in the rice growing areas

of Eurcpe and America by Iuihei et al., (1976) showed that
bentazon at 1,5«2,0 kg/ha and in special cases 3 kg/ha

gave excellent control of Ammania, Cyperus, Conpeling,

Soirpua and many othor weeds,

Bontazon is scleotive at all stages of growth of
rice. Okafor et al, (1976) reported that in upland rice
bentazon 2 kg ai/ha 7 days after crop emergence wWas highly
selective and gave £all control cof mut sedge (Cyperus
rotundus). Silva (1976) found that the bentczon at 4 and
8 litres product/ha applied in a clay csoil rich in arganic
matter using rice varioty Ribi, gave oxcellent weed control
and selectivity was good, Dantdzon at 0,25 - 4 lb/acre
controlled a nuwher ©f common rice weeds (Cole et al. 1977),
Hagkl (1977) reported that bentozon ccntrelled 80 per cent |
of weed population. Creino (1977) rerorted that Basegren
provided selective control of Scirpus meritimus ami cther
problens broad losfed weeds. Bentezen &t 1.5 « 6 kg/ha
applied at bud or flowering stége of Scirrus species kept
plots alnost weed £ree till harvest,



12

Bentezon activity increased with increase in
anbient tcmpersture at lower rates and this reduced tha
total nunber of tubers under water (Stonov.' et al. 1977)
Weerd anddel, (1977) found cut that among the herbicides
tried against Cyperus difformis Bagagran at 4-§'a lit/he
showed excellent salectivity in direct a&wn rice when it
vas applied after draining cut in the early tillering
phase when the weed has develored tihree leaves at the
time of the treatnent. Atwell et al, (1978) reported
that in a total of 35 trials hentazdn at 0,5-1 lb/acre
gave good control of broad leafed weeds, sedges and
rushes in rice grown under all cultural conditions,
Moursi et sl. (1978) reccomended bentazon at 3 litres/
feaden (feddan = 0,42 ha) for control of Cyperus Gifformis
and the fresh weight of weed was reduced by 22.0 per cent
and it was more effective when applied post-gmergence one
weck after sowing. '

Bentazon 7 lit/ha was good for weed control in
sceded rice (Riek ot 21., 1979). Santos et a), (1979) found
that treatments containing bontazon at 1 kg/ha or more
epplied post-emergence gave good eontrol of Portulaca
Olerscea, Amaranthus viridis and Cyperus eaculentus and
bentazon at 0,75 kg/ha controlled the £4{rat two.
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Abud (1980) reported that in & field trial bentezon

1.44 kg/ha recorded the lowest yleld, Rapazancv (1981)
found ocut thet bhasagran at 2.5 kg/ha posteensrgence gave
40-90 per cent control of Scirrus species. The best rate
was 4 kg/ha which geve the highest weed control.

fentézon can be regarded as a selcotive herbicide
for rice in the control of important weeds of rice like
Cyperus sp., Scirpus sp. and other broad leafed weeds.

(b) Perdiimathalin (Pencxaiin)se

In direct sown £locded rice &t Internsticnal Rice
Resesarch Institute, Fenoxalin 2 kg/ha applied 6 days after
sowing controllied the main weads Echinochloa crusegelli,
Yonochords vaginelie and Cyperus difformis (Ancn. 1974),
Tosh (1975) reported thot pencxalin 2 kg/ha was highly
salective in the control of weeds in direct sown rice on

upland soll with no adverce effect on germination end no
sustained injury to the crop, Ravindran (1976) found cut
that penoxelin at 1,5 kg ai/ha on 6th day after transplan=
ting hrought Qown the weaed growth and increased the yield.
In £ield trials with dry land and irrigated rice, grain
vields tended to increase with application of 1=2 kg .
penoxalin/ha applied pre-smergence (Santos et al, 1976).
BlnghhthS‘J'ngh. (1976) reported that pendimethalin at 1.G6=4
kg/ha applied on direct scwn rice in kharif wes good in the
eontrol of weeds, but yicld was infericr to propanil.
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Senegal (1977) obtained best result in weed
control in upland rice with pendiwethalin 2 kg/ha applied
inmediately after sowing. Singlachar et al. (1977)
revealed that, of the 9 herbileides tried in direct sown
upland rice variety IET-1444, penoxalin at 2 kg/ha pre-
-emergence gave the best weed control, Pendimethalin at
2.5 = 3.5 litres of the product/ha was recommended for
control of weeds in rice by Abud (1978) based on experie
nents conducted. Moursi (1978) detected the greatest
raeduction in fresh and dry weight of nggrua aifformis
with stomp at 2.5 lit/feddan which was the mopt effective
herbicide against Echinochloa colonum and reduction in
fraesh weight of Echinochloa grus~calli was 80,9 per cent
with stonp at 1 lit/feddan. Stonp was less effective

applied posteenergenca than pre=enargence.

Regende (1978) reported that the yileld was more
than doubled in upland rice by using Herbadox-500E
(pendimethalin) at 2.5 -4,2 lit/ha, according to soil type.
Rizk (1979) obtained highest grain yield in seeded rice by
application of stomp 5 litres of pzoduct; Pendimethalin at
1l kg/ha pre-emergence chowed prowisce for ganeral grass
control (Tollervey et al. 1979) contrary to the general
findings. Abud (1980) reperted lowest yield from thg plots
treated with pendimethalin at 1.25 kg/ha.
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Pendinethelin controls weeds in upland rice amd
tha dosage is nostly 2 kg ai/ha,

(c} Benthiocerbi-

Experinents at Central Rice Ressarch Institute,
Cuttack rovealed that benthiocarb gave efficlent controi
of weeds in cileo (Anon 1971), Chang, ¥W.L.(1972) reported
that Saturn 3 ky ai/ha applied 4 days aftor transplanting
shovod listle or no ta&icigy to rice and out yielded all
othor treotmento. Chang and De Datta (1974) ovaluated 7
granulay h@rbiciﬂas in which benthiocarb agplied after 6
days of sowing was most saelective in controlling broad
leafed weede and sedges wgth no sustained injury to rice crop.
Gunuwardena et al., (1974) found out that Saturn grenular
1.3 = 1,8 bv/acze applicd in le2 inches of water 6-7 days
agter sowing rice in low lands wag vory promicing.
ésidhar ot 8l,(1974) tried several herbicides in rice in
which benthicgarh troated plots recorded better weed control
and least phytotoxieity and mpaximum yieldse Renthiocarb at
3 and 4 lb/ecre applied pre-cmorgence, delayed pre-amorgence
and airly post=tiergence gave very good o excellent conteol
of Commelina conmunis, Cyperus iris, Exchinochloa colenum,

Brachisrio sp?, Soghania exaltata atc.

tloed control with bhenthiccarbh was most effcotive

at 3 lb/acre when application wes dona 5 days aftar BOWiNg »
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it woas less effective at 14 days and lgast effective at

20 days (Raker, J.B. 1975). Bueno et al. (1975) reported
that in experiments under upland and lowland rainfed direct
sesded conditions benthiccarb E.C., at 2.5 kg/hac::zfectivo
against grasses vhen applicd pre-suargence. Larres and fugena
(1975) conducted a general survey cf wead control in rice
and fourdd cut that the most effective one was thiobancarb
applied &t 4 kg/ha. Saturn at 3«7 kg 2i/ha applied hefore
sowing rice decreased weed populaticn by 81«58 per cante.
Chang et al. (1976) reported that thicbencarb 4 kg/ha

gévo good weed control in transplanted rice in Saudi Arabia,
but it was more toxia to the rice crop. Medera, et al,
(1976) found cut that thiobencarb at 3.5 ky/ha applied

42 days after sowing rice showed good control cf

Echinochloa cms_:gali:l.

Trials conducted by Mountoreano ot al. (1976) showed
good solective control of grasses including Echinochlod spps
with early pre=emorgence application of thiobencard at
5 kg/ha in rice and the control lasted throughout the growth
cycle of ;:513 Ccrope In experinents at North Japan,
Nishikauan (1976) foundwat that aaong soil applied harbicides
benthiccarb applied at the rate when rice had 3 leaves was
the most cravising post-energence treatoent which controlled

Elsccharlsg agicularis, Cyperus difformis, Sqirpus hotarud



and Elatina triandra. Among the herbicides evaluated by
Sridhaer et al. (1976) in granular form, in direct sown
paddy, thiobencarb &t 1.5 kg al/he applled 6 days after
sowing reduced the species munber and total dry weight
of weed poyulation.‘ | ‘

Takenatsu et al. (1576) treated £ifty five spocies
of weeds with thichencarb in which anmial graminacecus and

cyperaccous weeds and Eleccharis acicularis were nore

eensitive to benthiocarb than other weeds., Trials condu=
cted in Colombia by Tobar (1976) revealed excelleont control

of grass weeds especially Echinochloa colomim when rice was
treated with Ssturn 7 days after sowing through the prolonged
agtivity of the herbicide., I1e Clair (1976) obtained
excellent control of barnyord grags by the application of
thiobencarb in rice fields which showed little or no
paytotoxicity,

Crop injury by benthiocard to rice seedlings was
investigated by Mako (1977) under different conditions
in direct sown rice. He found that an increase in soil
moisture contont sfter thiobencarb applicaticn coused a
decroase of estoblishment and inhibition of growth at
seedling stage and cpop injury was severe on secdlings in
treatuments at germination and 0.8 -~ 1 leadf stoge and slight
in troatments at spike and secomd leaf stages. A rate of
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100 g/are did not csuse any injury to seedlings even

under high moistura content and at any growth stage.

Senegal {(1977) rerorted that in direct sown rice,
thichencarb ot 1 kg/ha as grenulcs, 4 days after scwing gave
the best selective wead control. Smith (1977) conducted
trials on oilt loam and clay solls in dry scwn zice in which
thiokencarh 3 lb/acre -applied in 2 lcaf stoge of rice or
pre-snergence application of thiocbencarb at 4 lb/acre was

@ffective,

in a trial conducted by Scuza ot al. (1977) at 5
lowland site rich in organic matter, Saturn at 4 énd 5
kg/hs pre-ocnergence ¢gove the most effective control of
infesting weeds which included Eclirta albs also,

Ravindran et al. (1978) roported that in & trial during

the third crop seascn in which 6 herbicides were applied to
drained soil 6 deys after tranéplantirlg rlce, thickencach

2 kg/ha wes the most effective one. Best result over
several years with horbicides applied to the s0ll agter
sowlng rice, was givan by saturn at 8 lit/ha (Melachrinocs
ot 2l, 1979). A peries of pot experiments cazrried cut by
m.rjahardja Sustlo. {1980) with six IR varietics showed
thicbencarb to be the most selective one. Yang et al,(1980)
reported that Ssturn gave excellent woed control of

Cyperus serotinug and wag the only herbicide which reduced
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the tokal smount of perennial weeds and écni:ollad annualc,
Eagtin (1981) showed that benthiccarb epplied pre-emargence
provided better weed control. Gill and iehra (1981}
reportad thet benthiocazb 1.5 = 3 kg/ha applied 3-4 days

after tranaplanting rice wes highly effcetive.

Benthiocordh has bean astablished as & praminent
herbicide for control of weeds in rice both ugﬂagd and love

land conditions,

(d) Bitrofen:- l

Experinents conducted at Central Rice Resesrch
Institute, Cutteck ravedled that nitrofen gave efiiclent:
weed control in rice (Anom 1971). Guh #KwWen (1975)
roported that nitrofen eppliied at 30 and GO kg product/he
pra-omorgence was not effective, Nair and Sadapandan,(1975)
found out in an experiment at Vallayani that Tok grenular
was not effective, Raghavaln and Murthy (1976) reported
Tok E.25 at 3.5 kg/ha wos less effective in rice.

In trialg during khevif on heavy solls of medium
fertility by Vemmna et al, (1978) pre~suergence application
of nitrofen a8t 2.5 kg/ha provided selcctive control of
gzasses, sodges end Ixcad leafed weads. decording to Mecrthy
and Bubay (1979) nitrofen was the lesst effective herbicide
when applied 7 days ofter broadoasting pro-germinated seeds.
Rathi“ﬂ?wﬁzf(1979) reported that preecrergence application of
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Tok Z.25 was effective againnt veeds in upland dircect
seeded rice. According to Singh et al. (1979} nitrofen
2 kg/ha post-smargence was best in weed gontrol in :.fico.

Tok E.25 control weeds in direct sown rice, Rt
its efficiency under lowland conditions is not yet
¢stablished,

D Crop-weed competition

Under norpal conditions of arop sraductiocn, factors
such as water, nutrients and light are considered to be of
mdjor importance in detarmining the nature and extent og
crop wead compstition,(Moclani ¢Gachan 1966), Nietro et al,
(1968) favoured homi weeding as the method to determine
the criticel period of amp-wea@ conretition in crops with
uniform weed porulation in all the plcts. Mazik (1970)
found that weed conpetition wss most scricus when crops
ware young and thet noderate infestation was sonetines as
serious as a heavy infestation. Shetty~Gill:i. (1974)
reported thet the most critical pericd of cmp-uéed
conpetition was hetwean 4 and 6 waeks after transplanting.

According to Smith (1974) high yielding and lodging
cultivers conpetad with harnyard grass for pquodl ranging
£rom 10 days after exergence to the whole saeason and the
conpatition increzsed with incrgese in the pericd raguired
£or crop maturity. Hair et al, (1975) rororted that weed
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competition was pore criticel during the early vegetative
growth phase and concluded that upland rice could tolexate

30 daya of weed coppetition without adversze eifect on

yleld, Sharnm2 et al. (1977) reported that in direct

ecwn uplend rice, yvield reducticns due to weed compatition
ronged from 42«65 per cent and most criticel period when crop
lossee Que to veed competition were nost scvere, ranged frco
16-20 days ‘aﬁtcx: sxergence. Yield increased as the length
of the weed frec period also increased,

Accérding to Mercado et al, (1978) the eritica}
pericd of competi.i.tion_ in lowland rice is 3rd to 8th week
vhen direct sceded. Singlachar et al, (1978) reported that
the dwarnf plants with erect habit promoted more weed growth
and suffered more yleld logs then the tall variety. The
minisom wead-free pericd after transplanting for optimum
grain yield in Gwarf and tall types wés 45 and 30 days
respactively., Choi (1979) reported that crop-weed
ccnpetition was minioun whan "”""%I,E;‘,”;Y,, oilxe 4 or 6 weeks
after transpianting., According to Vﬂmghe.:c (.Jq 78’)*; A R
the critical period of crop Weed competition was between
21 and 40 days after transplenting in variety Triveni.
Hawton (1981) suggested that the beast indicator of weed
ccapetition wes top dry matter since the relationchip hetween
crop and weed was often lincer, provided the two a2re
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compating directly., Sukunarl (1982) reported that
critical poerdod of conpetiticon with rejcrd to grain and
straw yield was 2140 days of sowing,.

(a) Ccopatition for water
Keul and Raheja (1952) reported that transpiration

co=gfficient were 556 for IYschamun pilosunm, 613 for
Cynodon dactylon, 1108 for Tephrosia purpurea and 1042 for
Tridax orecurmbens while it was conly 432 for gorghum.

{b) compotition for nutrients )
Hode, et al, (1968) reported manimum competition

for nitregen during the £irst half of the grc'.-zing,; zeason
hetween rice and barnyazd grass. accozding to Spith (1908),
waeds competed with the ¢rop thorcughly for mitrients when
watar iz not limiting. Chang (1972) concluded that
Echinochles cruswgalii and Cypexus diifformis were nmost

conpetitive with rice where fortility is high and Monochorda
viainalis and Margiles guadrifclia had gimilar effects at
high end low fertility levels, Chakraborty (1973) suggoeoted
that weeds conpeted with rice throughout the growing season
for nitrogen., In weed free treatments grain yiaeld increased
for the varisties used with no fertilizer application as

well as with fertilizer application.
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(c) Competition for space and light

King (1966) obsorved that the rate of growth of
certain wecd species encbled them to suppress the growth
of crop plants and cventnally to crowd them out altogesthser.

Arai (1567) stated ithat competition for light begin
2 early as 20 days after transplanting rice 2nd is
dependent on the early growth rate and size of weeds and
that caupetition was serious at later stages cf crop growth.
Sevanty per cent reduction in light intensity in rice by
highost density of barnyard grass is reported by Noda ot al,
(1968). Snmith (1968) reported that barnyard grass shaded
rice clesarly during the crop season, since it was usually
as tall &s rice and competition was purely for light vhen
water wae not limiting. JMAccording to Kowano ot al. (1974)
with normal supply of W, plants coppeted primarily for light.
Usually effect of competition for light wes nuch grester
than that for N in rice porulations, In trials conducted
by Guh et al. (1980) it was scen that shading offects of

weeds were ¢greaator in dirsct soun than in transplented plots.

ilence it con be concluded that the crop compaetition
with weeds for the inputs watern, space, sunlight and mutrients

can craate & great loss in the yield of crop.
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Ee« Crop toleransa to herbicides

Baker {1975) zeported thet rice tolerance wasg
satisfectory when henthiccardb was used ap delaysd poe-
ererganca or esrly post-anorgence but not whan applied
as pre-cpangenca. ~geording to Guh et al. (1975) the
high retes of herbicides like butachlor and nitrofen
reduced the crop tolorenge. Sugar and starch contents of
rice corzelated weld with the tolerence of the cultivar
and the herbicide and the herbicide rate applied.
Takepateu at al, (1976) treoted 34 varictleos of rice with
benthioenerh, of which those vardeties cultivated in Japsn,
U.S.h. and Itoly werc more toleorant to benthiocarb then
the irndice vaeriletios like IR«-S, Leuong 'ré.wng,, C4=H3 and
Talchung Nativa. 'coaa et al. (1977) reported that
bentazon at 0.25 to 4 lb/acre post-omergence applied by
alr in & mindmum of 10 gallcn spray was wall tolerated by
the rica. |

Haaokl (1977) cbserved that BasSagran was well
tolersted by direct sown rige upto blcom. Exporiments at
Intarnaticnal Rice Research Institute, Phillipines showed
thet heghicide idnjury in rice was influenced by the location
of the f£irst node in reoletdon to the treated soil layer.
Cultivars whose £ivst nodes were neay the soll surface were

susceptible to pre-mmorgent herbicide and those with short
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wmesccotyls were tolerant. Soma cultivers like TRMWG

were completely killed, The nearer the sprayad layer to

the goll the grester wers the injuzy snd stand reduction

of all cultivars-\hen seadad 5 cn doepy 81l cultivars were
uneffacted by the herblcide thicbencarb.{Anon 1979).

G411l and Menra (1981) rsperted that all the five cultivars
tried, tolorated 1,5 «3 kg ai/ha of tachlor and benthiccarb
applied 3-4 days after transplinting secdlings,

The herbicides 2t rates below the toxic concontration
¢an reduce the grovth of the wead and improve ¢rop growth
sinmultancounly,

Fo Bifoct of harbloides on weed conkrol fn direct sown rige
Experinents at Intarnational Rige Ressarch Institute

revesled that the bost weed control trastments for direct
aown flmded .r&ae ware USS-3584 at 1 kg 4+ 2,4=-DIPR 0.5 kg
and mmﬁl&n 2 kg/he applied 6 days after soving,:

{anon 1974), Chang (1974) suggosted that herbicides applied
early (6 Amys sfter cowing direct sesded flooded rice) gave
better weed control. In low land wot scwn rice linuren
granular at 0.25 lb/m:‘:o,mcham EC+, Hoturn grenular,
2,9=DIPE applied 1-2 incheg in water &-7 days after sowing
wore very rroadsing (Gunwardena ct al, 1974).
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Pre-omergence application of Maghete granules at

1.8 kg ai/@a or poot-emergent application of 3 kg propanil
al/ha was recomnended by Nairiaig74) for control of weeds
in dizrect sceded cice fields. Benthiocarb at 3 and 4 b/
acre as ﬁta-emergentfdalayed pre=cacrgenaa or early poét~
emergance gave very good to excellent control of weeds in
drill seedad rice, (Baker, 1975),Esperiments undar upland
and lowland roinfed direct seeded conditions showued
butachloxr EC at 2 Kg/ha and thiohencarb 2.5 kg/ha was
effective egainst grasscs when applled pre-emorgence

(Bueno et al. 1975).

After @ generel review of weed control in direct
sovwn rico Larreaslucena (1975) recommended thicbensarb at
4 kg/ma, luils . et al. (1576) recoumended the use OF
bentazon as & postesmergence hierbicide in direct sown rice.
Chemical weed control studies in direct seeded rice by
Niehikawa et al. (1976) showed molinate 300 g ai/ha to be
good, The pra~epoergence herbicides tested by Rao et al,
(1576} on direct peeded rice in uplande dtwed a weed control
efficiency of 69~78 per cent and 858G per cent respactively
with thicbencarb and nitrofen. Stan-r.34 (propsnil) end
AC 292553 (pendinethalin) were ovaluated by Singh et al.(1976)
AL 16 = 4'kg/ha in direet sown rice during kharif and
Steam~-F.34 gave the highest yield. |



hmong ¢he harbicides cvalusted in gramilar £orm
in direct scwn peddy by Seidher ot al. (1976} thichencarb
at 1.5 kg/ha applied 6 days after sowing zeduced weed counte
Experinents &t Internationael Ricse Ressarch Instituta
vevealed that weed control is nmora aritical and difficult
in broadcast than in trensplanted rice and weeding with
chenicols applied 6 daye after gowing recorded highest
yield in a dry soun ¢rop which egualled two hand weedingss
Hackl (1977) reported that bosagran was well tolerated
by direct sown pice upto blocom. Of the three horbicides
evalucted in Girect sown rice by Mosha ot al, (1977}

propanll gave vory good overall weed control.

Naeko (1977) reported that increase in ooil moisture
contant after thicbkencerb application decreased tho 6stow
blishment of direct sown uplond rice. In direct sown rice
tﬁiqbema:b et 1 kg/ha as grarular 4 days after sowing gave
the best selective uced control (Scnegal 1977). 2ccording
to Shamma (1977) yield redustions dus to weed ccopotition
ranged fram 42-65 per cent in ficld exroriments with
direct soun upland rice.

Singlachar end Chendrasekhar (1977) found ocut that
the bost herbicide for direst oown upland rice IET 1444
Waés pendimetbalin 2 ko/ha. Bagagran at 4.5 lit/ha showed
excaliant solectivity in direct sown rice cgainst
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Cynorus difformis. hAocording to Keushik and Mond (1978)

wacd competition was very sovers in direct sowmn rige.
Mercado et 8l,(1978) reported that piperophos gave the
 highest weed control in rainfed lowland direct seeded

rice, Weais wers & great probiep 4in directly ao’e}n zice

and the besnt treatment was butschlor 0.5 kg/hs (Zahidul
Hoque 1978), Experiments at Internsticnel Rice Research
Institute, Fhiliipines, revealed that benthiccarb 2.0 ky/ha
geve the highest yield and-in general grain ylelds in dry
pown arop vere highexr than in wet zovwn crop when granulay
herbleides vere used for weed control. 8 pro-emergance
herbiclde folloved by 2 hand weeding resulted in high ylelds
in direct seeded rice (Anon 1979-a), Balachendron Neir ot al,
(1979) Buygested propanild ot 0,75 kg + 2,4-D Scdium 0.5 kg/ha
(pastwamaﬁge'nt) £ollovwed by propandd alona at 1.5 kg and
hutachlor alone at 1.5 kg/ha under semd dry conditione.
Trizls with rice sown in dry solls by :«mlaclit:ims et al,
{1979) showed Saturm at 8 lit/ha to he the beost herbilclde
for rlce, Rapakrishnan Nair et al, (1979) roported weeds
to be a gesat problem in direct scwn rice under semi dzy
geonditions and recommended Stam F-34 at 2 kg ai/ha for

thelr contrel, I@itrogean gave better veed menegement in

vpland dircct sseded paddy under irrigated condition
{Rathl and Taward, 1579).



29

Pot sxtperiments carxiad cut by Risk (1979) showed
stoop, cobex, destune and basagran to be effective in
direct geeded rice, Schillor et al, (1979) zeported that
uncontrolled weed coppatiticn in direct sown uplend rice
in Nerth Thailand reduced grein yleld by 2-25 pex cent
conpazed to reguler weeding, Best weed control in divect
. swaded paddy €£ield waa obtained with nitrofen at 2 lit
macheta 2 1it/ha by Yoh et al. (1979), Ascoxding to
Andrede (1580) ylelds frox direct drilled xice ta_:'eatoc}
with glyptiosate uere higher than those from conventionslly
goun rice, Dest results in direct seeded dry BOWN Tice
‘Mas_obtained with C,288 at 2 kg/ha by Duboy et al. (1980).
Propanil 2 kg/he posteamergence provided good weed control
in unpuddled fialdstafs dirgot sown rice (Keushik and Mani,
1580) .

agcording to Moorthy (1980) Piperophos + dimethdw
metryhe 8t O« kg/ha gave hoest wieed control in direct sown
rice on ruddled soil, Schiller ot al. (1980) obtained
highest grain yield with 2 hand weedings at 30 and 60 days
efter scuwing in direct seuded uplend rice. Butachlor at
2 kg ai/he géve efficient weed aontrel in dry seeded rainfed
rice (Abmed 1581), Dixit et al, (1981) proved herbicidal
‘weed control to boe hetter than hend waeding in direct eseded
upland rice, Zccordlng to Hennofyan, et al, (1981}
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2,4~D and propanil were superior in controlling weeds
in dry seeded wot land rice.

Weed contrel in direct sown rice is more laboricus
since the weed growth is more. Under this conditdon of
donse growth of weeds, the use of herbicides provesto ba

ceonenical,

G. Influence of herbicides on growth yield and quality of rice
Pileco (1974) reported an yield increase of 5.4

per cent when weeds were controlled with Basagran and 37.7
per cent increaae cvar the plots treated with nolinate.
Agcording to Rapamoorthy, et al. (1974) 7 kg propanil/ha
gave higher paddy yields and yield waa‘negatively correlated
with the weight of weeds. Dihbling 40-100 kg seeds/ha gave
an yleld of 3,72 t/ha, Sridhar et al. (1974)'ohserved that
benthiogagh treated plots recorded highest number of tillers
and productive tillers, maximunm yleld and increased panicle
nurber by reduced arop weed campetition. Guh et al,(1975)
reported reduction in plant hedght, culm length, number of
leaves, and dry matter production by high rates cof
butachlor, nitrofen and PAM, Nitrofen and PAM at high rates
but not butachlor significently decreased the number of
tillers and the opikelet/tiller ratio. Sugar and starch
content of rice correlated reasonshly well with herbicide and
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the herbicide ratce applied, High rotes of herbicides
remarkably degcreased panicle length,

Yield incresses of 12 per cont and 39 per cant
ver®e obtéinad with the application of satrol ond basagron
regpectively, by Kotsov et al, (1975). Mani (1975)
roported that herbicide uce enhanced the crop yicld remarkie
bly in rice, According to Nalr and Sedefandan (1975) the
herbicides Macheta, Tok and Weecdone had no effect on growth,
panicle nunber, 1000 grain welight and paddy yleld. Saturn
at 3=7 kg ei/he increased paddy yield by 30-580 kg/ha
(Agarkov et al. 1976). Triels at International Rice Research
Institute, ravealed that epplicaotion of bontezon 1.5 kg/hs
gave the highoast yield (dnon 1976).

The highest grain yield was given by the applieation
of 3.9 kg benthiccorb followed hy 1.5 kg butachlor/ha.
Grain yileld was closely related to the number of pﬂniclas#ha
{(Chang ot al. 1976). Nighikewa ot 3l.{1976) zcportad an
yield of 26 por cent higher with application of 300 g ai/ha
of molinate. Sridher et al. {(1978) obtained highest grain
yield by treatmant with thiokencarb at 1.5 kg ai/ha.
Experinents et Internaticnal Rice Research Institute showed
that highest yicld in dry season were given by wecding with
chenicale applied 6 days after cowing and just after seed

amergence (dnon 1977). 2ccoxding to Cole et 8l, (1977)
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bentazon 0.25 -~ 4 1b/acre increased grain yield and did
not &iversaly a8ffect seed germination or quality.

Neko (1977) reported that an inorcase in soil
noisture content aEta; benthiocerb application inhibltod
growth of crop at scedling stege and no yleld reduction
chtained by application of SO g/ecre. No offect on rice
yield by the application of saturn was obteined by Souzaf
et al. (1977). Atwell et al. (1976) roported increase in
rice quality or grade through the climination of weed
seeds by the use of Mentazon. Ravindren ot al. (1978)
obtained highest grain yield with benthiccarb EC at 2 kg/ha
ard pendinmethalin 1.5 kg/ha showed the highest numbar of
productive tille;s/ha and greatest weight of panicle, In
trisls conducted by Verme ot al. (1978) nitrofen 2.5 kg/ha
promoted yleld.

Experiments at IRRI showed that benthiocarb 2,0 kg/ha
recorded highest yleld and in general grain yield vas
higher in dry sown crop than in wet soun crop when grenular
herbicides were used kbnon 1979-b and ¢). !Mahatin Singh
et al. (1979) reported Stam F=34 to ba the most effective
in increasing yleld ccmponents and yleld followed by Tok,
2,4=D and MCPA ot 2 kg ezeh/ha. The highest grain yleld
was cbtained with stonp 5 1it/hs in pot experiments by
fdzk et al. (1979) and an incresse in nunber of rpanicles/pot
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length of penicle, mumber of eplhalets/ranicle and straw
yield, Thousand grain weight showed no significsnt response.

Kaushik and Meni (1980) reported that propanil at
2 kg/ha wag the most efficient herbicide in increasing grain
productian of rice. &acording to Yany et al. (1980)_ the
yield was higher for plots treated with Saturn and Ronstar,
The fresh and dry weight of weads at tillering and ripening
stages were nsgativaly correlated with the number of rice
penicles and grain and with the yield of hulled rica,

Use of herbicides increassed tha grain yield and
quality of rice under ;all conditicns cf gpowth 08 crope

He Uptake of nutrients by weeds and Srops

Boernd (1963) reported reduction in weed ccopetition
due to application of propanil resulted in an increaced
ebeorption of N by rice almost 3 times, Swain (1967) found
cut that barnyard grass in rice f£ields renoved 60=-80
per cent of nitrogen from the soil and in the obsence of
the weed, N abscorption by rice increased 3 times. Vernd
-and Mani (1970) obeerved that unchecked weed grosth depleted
soil rutrient to the extent of 20.0, 11.8 and 20.0 kg/ha of
M, 9205 and K,0 in rice crop and found that weed control by'
Stam Y34 (2 kg/ha) brought down tho nutrient depletion by
woeds to 1.6, 1.0 2nd 2.4 kg/ha of N, P,0; and K,0 respectively.
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Chekraborty (1973) fourkd thet weeds remnoved 29,9 and 30.9
kg/ha of N in two yeors and 3 hand weadinge brought down
tha Y depleticn to 2,66 and 9.88 kg/he. e alsc noted
that in T.M.l rice, Woeds remcved 3.28‘ and 5147 kg/ha of
N in h2nd weeded and control plots respectively.

Maliagzpa (1973) found an inverse relation betueen
the M uptcke by weeds end rice. Ramamoorthi, et al. (1974)
found cut that two hand weedinga or propenil at 7 kg/ha
decreased mstz:iqm: uptake by weeds by reducing weed poOpue
lation and yield was _negatively correlatod to the weight of
veeds and NPK uptske by them. Sankaran et al. (1574)

obsorved that weeds in unweeded control removed 62.1, 20,0

and 65.3 kg N, P,0g end Ko0/ha in rice. Shotty et al.(1974)

reported that tho total uptake of nutrients by the crop and
woed together in & weeded plot was less than the uptake of

nutrients by the crop alone in the weed free treatnents.

Aczording to Manl (1975) herbicide usc affected,

en aprrecisble decrease in nitrogen depletion by wee& growth,

ag 8 consequence of which considerable improvasent in N
uptake by crop plants occurred, Ckafor and Datta (1975)
repcrtod that total N uptake by Weeds. uas negatively
correlated with rice grain yield for all levels of M in all
seasone (r = 0,72)-Ravindran (1976) found ocut that N uptake

by wecds was negatively correlated with N uptake by crop,

(K}
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Unchecked weed growth depleted soil N b0 the extent of
20.86 kg/h= while a single application of penoxalin, G
‘at 1.5 kg/ha brought down the uptaks of N by weeds to
0,96 kg/ha and considerably improved the uptake by the
crop (99.55 kg /ha) while unchecked weed growth resulted
in en uptake of 65.54 kg N/ha by the erop.

Belu (1977) reported that ugtake of N, PO and K,0
was rore £or CV-CH 37 than for ADT=37. Abrahem Varghose (1979)
observed that the nutrient removal :I.n. woedy check wasg
23.99, 7.92 end 30.48 kg/ha of N, ons_ and Kao by vweeds and
57.54, 28.43 and 70.04 kg/ha of N, P40y and K,0 by the crop.
Piperophes and dima_thamet}na at 0,5 kg/ha and various esters
of 2,4=D increased the N uptake by the rice crop due to
reduction in the number of weeds (Moorthy 1679), Keushik and
Manl (1980) reportcd that weeds in the unweeded check ramoved
2.7, 5.8 and 63.4 kg/he of N, P, K respoctively. Sukumari
(1982) reported maxinumw nutrient uptake in plots weeded
1-60 days,

Under all conditions of growth of rice, it has heen
proved that the incresse in uptake of nutrients by weednl
couses a corresponding decreadse in nutrient upteke by the CLODs
T« Herbieddel rosidun seudfos )

Wicks et al. {1969) reported that atrzzine applied
to sorghum at reccnaended rates did not persist long enocugh
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to cause losses of winter wheat in @ winter wheét=w
scrghun=--rotation. In an expariment conducted by
Vamadevaen and Patil (1972) to study the residual effect

of herblicides, Ronstar, EMD«50=-70 and tavron {(G) under

3 water manogenent practices in rice found that tavron (G)
appoored to havae greatest residusl effect under saturated
ccndition, 1In general it was obscrved that the toxicity
of 23ll tho chemicals tried was completely reduced within
the third week agter apgl‘:l.cation; Triale conducted &t
Taivan rovesled that one spplication of herbtoides such

as butachlor, 10-401, nitrofen and benthiccarb in rice does
not leave rosidues in apcunts toxic to several upland crops
that follow rice (Anon 1973).

Rangiash ot al, (197@} found that Machete (G) at
2=5 kg/ha applied 4 days after transplanting and Stan Fe34
at 3 kg aj./ha applied 3 weeks after transplanting followed
by one hand weeding five weeks after planting provided
effective weed control but the chemicels themselves lecked
adequate residual activity a;gainst perenniel weed growth.
Prabhnkara sgttly, et al. (1977) made studies to £ind cut the
regsidual toxicity of Vernam, Diurcn, Tillam and Nitrofen
applied to kharif g'r:ourxinut‘on germinaticn and dry weight
Of bhindi, cotton, whesat, gram, safflover and linseed
seedlings. There wes no residual effect of nitrofen at
4 lit/ha on germinaticn or dry weight of seedlings of eny
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cror and it yrovided a grouth regulatory effect resulting
in more dry weight of seedling. This may bhe due to peduw
ction in their concentration because of lesching and blo=

logical degradation of éhe chenical,

Trials at IRRT showed that the degree of weed
control ashicved with pre-epergent herbicidee were vo poor
since their residual effects were so short and so all the
plote had to be weeded 4 weeks afger emergence to pravent
totrl erop fotlure (Ancn J670-0)« Gllmour ot Gl. (2980)
obgsarved no sgerility’or yield reduction due to the
residues of MSMA appliled 4 years previcusly. Xavier et al,.
(1980} rerorted that molinate left no residues in the soil
at harvest and was not leachod below 10 cm dapth of scil.

Cna of the mogt inmportant rainfed cropping patterns
in Bangla Besh i1s dry sown rice followsd by trensplanted
rice. Butachlor applied at 2 kg ai/ha to the dry sown
crop had no residual effect on transplanted crop (2hnmed
et al, 1831). Trials comlucted by Eastin (1981) showed
that residual ectivity of thiobencarb, butachlor, oxidiszon
and bifenox applied pre-cmergent was sufficient to prevent
weed growth throughout the ¢ rop growth in rice., The
experiment conducted by weed research crgonisation to

assess the effect of repeated use of herbicides on soil

1
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€artility showed that MCPA, Trillate, Simazine and
inuzon in maize left no herbicide build up in soil end
eliminated the fear of decreasing soll fertility due to
continuocus herbicide regimes.(Fryar 138l).

tfogt of the herbicides used for rice do not
leave any residue in the soll which favours the use of
herbicide for rice crop without affecting the growth of

the succeeding crope.
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MATERIALS AND METHODS

A f£ield experiment was underteken to £ind cut a
vaed conteol mothod for semi dry dibbled crop of rice,

during the first crop gecason in Onattukara region of
Herala Btato,

MATERIALS

The axperiwental site was galected in blocke
Bug and Bel0 of the Rice Rescsrch Station, Keyamkulom
with fscilitios for drainaga. The ares wos under a bulk
grop of Sesanun during the previcus seoson, The farm ie
pituated at 9°8' N latitude and 76°31¢ E longitude at en
altitude of 3,05 m above mea2n sea lovel., This area

enjoys a typical humid tropical climate.
Season

The trial wag conducted during the Virippu scacon
{first crop) of 1981 (May to September).

Climata

The metecroloyical paramaters raeamdéd wore raine
£fall, moximum end mininun tenmporatures, relative humidity
at forenoon andl aftarncon and sunshine hours. Thae weokly

averages of all thoso meteorological poramaters for the
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crzop pericd, the mean of the weekly averages for the
past £ive years end the variation between them are

presentad in Appendxi and Figele

"Scil
The soll of tho site s sandy in texture. The
physical and chemical composition of the soil is given

in Table |.

Verliet

The rice vericety sclected for the exporiment was
Jaya « the progeny of the oross between Tel and Tw=141,
evolved at All India Coe-crdinated Rice Improvement Project,
Hyderabod. Jaya is a medium duration variety which takes
130 £o 135 days to mature in the kharif ceescn. This is
& high yilelding veriety with wide adaptability. It is

cultivated in Korala in all tho threo scosong,

Rice seeds with 95 per cent gernination obtoined
from the Rice Regearch Station, Kayankulam were used for

the experinent.

F@rtilizejta

Veed analysing 46 per cent N, super phosphatc andlye
eing' 16 per cent PO, 2nd nuriate of potash enalyeing
60 por cent K,0 wore uced for the exporiment.
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Tebhla=l

S0IL CHARACTERISTICS OF THE EXPERINENTAL FIELD

He

1, Conrse sand
2o Fma SWJ
3, Silt

4o Clﬂy

ee 56,1
es  30.8
es 6.l
ee 5.9

B. Chenieal properties (ka/ha)

1. Total Nitzcgen
3o Available K0

4. pH

«e 224} . Hicrokjeldahl method

on 4é.o Bray's pethod
0o 60,0 aAmpmonium acetate method

o 5.3 (112.5 s0il solution
using pH meter)
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Horbilecides

Bentazon (Bagagran) i~ Basagran is a proprietory product of
BASF India Limitced, Tﬁe product containing active ingree
dient bentazon (3=-isopropyl-lie=2,1,3-benzothizdiszin=-4 (3t)-
one~2, 2=340xide) is availsble in the form of S5O per cent IC.
it is a contact herbicide which has only a2 slight pre=
anergence efficacy and it is usually 2pplied post-emorgencs.

It controls a wide range of weeds in rice very effectively.

Fenoxalﬁn (Stomp) 1. Stomp A8 @ propristory product of

Cynamid Indie Limited. This is & new product céntaining

active ingredient pendimethalin (Ne(lesgthyl propyl)w2,6=dinitrow
'3,4-xylidine) which is the present name to penoxalin. It is
available in the form of 33 per cgnt EC or 3 por cent Ge.

This is a pre-emergence herbicide for selactive weed control

in rice, vhich controls broad leafed weeds by inhibiting
seedling develorment.

Benthlocarb (saturn)se

Saturn is a carbamate herbiclde containing 50
rer cent active ingradient - benthlocarb (S-4 {(chloro benzyl)-
N, Nedlethyl thiocl carbamate). It is & product of Kumial
Ghamical Industry Company Limited, Tokyo, Jepan which is
marketed by Pesticldes India, Udaipur. This is highly

eselective betwean rice and barnyard grass and epplied es
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pre=tnorgenca and poste-chergends spray. It is available

in EC and gramlaor fonm.

Nitrofen (Tok E=25)s- Tok E=25 is a sclective herbiside
contalning 25 psr cent of the éctive ingredient nitroien
(2,4-d1 cﬁlazopmnylupmnmzozahanyl ether). It is svailable
in EC and gronular forms. This is narzitetad by Indo£il
Chenicals Linited,

METHODS

Experimental details
The experinent was laid cut in sipple Randoniced

Bloek Dasign with 3 replicstions, To%:al ninbar of treat.
ments were 12, The lay cut plan i given in Pig.2i.

Treatments Abbreviationg
1. Bentazon 1,5 kg ai/ha appliad on _
the secoand day of Aibbling _ T1
- 2« Bontazon 2,0 kg ai/ha 02 T2
ds Penoxalin 1.0 kg si/ha o0 T3
4. Pert;gﬂin 1.5 ko ai/ha 0o 74
5. Banthiocarb 1,5 kg ai/ha . TS
6.+ Benthicoarb 2.0 kg 24/ha ee 76
7+ Nitrofen 1.875 ky ai/ha ,; 7
8. Hand weading on 15&11:;{’&9: daibhling *8
9. Hand weeding on 30th day o0 78
10, Hand weeding on 15th & 3cth ,, Ti0
11, Unweeded control T1}

12, Copmpletoly weed free Ti2
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Spacing - 20 % 15 conm
Czogs plot sBize - 6x4 m
Net plct size - %45 X 342

An 2rea of 0.9 X 4.0 m at the bottam of cach plot
has becen set apart for weed cbservation., The balance area
of 5.1 x 4,0 m was usad for taking biometric and £inal
vield chservations. 1In this plot 2 rows had been lagt all
arcund the plot as border raws. So net plot area works out

to 4.5 3-302 Me

Standardiznation of spraver angd apolication of herbisides
A Rnapgack sprayer ©f 10 lit capacity having a

ptaaeui:e gauge was used for the spraying of herbicides, A
£1locd jet nozzle HERwH2 (ASPEE) was used for the syxaﬁiﬂg
operaticn. The discharge rate of the nozzle was worked out
and found to be 240 1lit/ha., All the herbicides at prescribed
dcsagea Hware applied at the rata of 240 lit of spray solution
rer hectace. Tho spray solution was applied as a hlankot
spray in tho respective plots, on the sezond day of sowinge
The spraying was done in the early hicurs to prevent spray
drift.

Heeding oveorations
In order ¢o paintain & vaed fyree condition throughout

the czop period (T12) regular hand weed:ings were done once
in 3 days. The local practice of hand weeding was done by
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providing an inter-cultivation with & hand hoe locally
known as Kochuthcopba on the 15¢h day of sowing and by
zulling cut the wWeeds by hand on the 3Cth dey of sowing
ag per the requircments of treatments of treatment

Details of cultivation

Tha experincntal area was ploughed with power tiller.
Plots of 6.0 %X 4.0 m Ware l1aid cut with 12 plots in each
block. The plots &nd blocks were sepazated with bunds of
30 and 45 om respectively, Irrigation end dralnzge
channels wore provided for all plota, Individual plots
ware prepared separately for dibbling. Dry seeds were
dibbled at a spacing of 20 cm hetween rows ard 15 on
between plants on 6th May 1981 with the onset of praw-
mONsoon showers. A sced rate of 90 kg/ha was used. A
uniform crop stand was maintalned by thirning and gap
£41ling with least disturbance to wesds on 14th Juna, 1681
as per the loccal mactica.

Urca, super phosphate and muriate of potash ware
applied to each plot separately so as to supply mtrients
at the rete of 90 kg N, 45 kg P,0; and 45 kg K0 per ha
raespectivaly. Ffull P, 50 per cent N and 50 per cent K as
basal, 25 per cent N at tillering stage and 25 per cent of
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N and 50 per cent of K a week bafore panicle initliation
stega werg applled.

All these cultural practices were corried ocut as per
the Packege of pPrectices (1979) recommended by Kerala
2griculiural Unlversity,

The crop was grawn under dry conditlion durlng the
initial pericd, Subsequently with the onset of rains,
woter locvel wap maintained at 5 cm till 10 days before
harvast. Ocoanional drainiug of water fram the plote

was aleo dong.

One protective sproy with Malathion 0.2 per cent
was given on the 8Oth day of dfbbling. The stond of the
erop was goocd, Thers was no gerious attack of peats and
disenses., The crop wes harvested on 7th Soptembar, 1981,

124 days after dibbling.

Chsarvations

An arca of 0.9 x 440 m was kept apart on the some
side of all the plots for perdodical cbservation on weeds
upto harvoost, All the other biometric chaservations were

taken fron the balance arca.

1. Choarvaticn on woeekls

he Hoad gpecaiog
The weeda colleqted from the estperinental site
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before the start of the experiment and during the
experinent were identified and grouped into grasses,
gedges and broad leafed wecds.

De Heed count

Weed sapples wore collected from an area Of 0.5 mz

on 20th, 40th, 60th, 8Cth and looth day of dibbling and
at harvest. wéede Qere pulled out washed and identified,
They were grouped into monocots and dicots and thedr
counts were taken. The weed populaticn is exprossed as

monocot, dicot and total weads per mz.

C. Py waight of weeds .
The weeds taken as menticnedd above were dried in

the sun and later oven dried till it recorded constant
weight, The dry welght of weeds were regorded at 20 days
interval fron 20th to 100th day of dibbling and at harvest

and waelight were oxpregssed 28 g par mz.

il. Uhservation on crop
Ae Crop qrouth characters
For pericdical cbservations, three sample units of

two hills x two hills were rendoply selected in each plot
(Gomez 1972) and the following chservetions were necaorded.

() Helght of the plant
The plant height in cm wes recorded at 20th, 40th, Goth .
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8oth, 100th day agfter dibbling and at harvest. Holght
wos measured from the bape of the plant to the tip of
thae longest leoaf or to the tip of the longest earhead
whichover was taller (Comez 1972).

(b) pumber of tillars per m2
Total nunmber of tillers from 3 sampling units were
countad at 60th and 80th day ¢f dibbling and the number

of tillers per m2 was worked cut.

(c) isaf Area Index

Lleaf Area Index was calculated by the mathod suggested
by Ggm\?;a {1972} Lo=f Area Index was couputed on 60th and
a; -
&%h\'n'_ sanple hills (6 nos,.) vere selected. The mazimum
wideh W' and length 'L* of all leaves of middle most
tiliors were noted and Leaf Area Index was calculatad ag
shown belsw,
lenf area por leaf: K x L x W vhere K is the edjustrent
Lactor waich is 0.67 at seedling .
stage and at harvest and 0.75 at
other stages.

lgnf ared por Nill: Total area of the middle tiller x
total number ¢f tillers

legaf Ared Indewut Eun of leag area/hill of 6 sapple
hills in cmz

Area of land govered by 6 hills
in cmz
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B, ¥1eld cheracters
{a) Munber of productive tillars por hill

At harvest productive tillers from 12 hills sclected
were counted and mupber of productive tillera per hill
worked cut. |
{b) length of the panicle

length of the middle panicles of all hills in &
sampling unit ware measured and mean worked out,
{c) Hedght of tha penicla

Al the panicles in the sampling undt were weighed
and weight per panigle galculsted.
(d) humber of £illed grains ver caniele

The main oudn ponicles from the 12 hills ware

threshed and number of £illed grains (£) nunber of une
£4lled grains (u) and welght of £illed grains (w) were
deternined, -

The rect of the panicles £rom all the 12 hills were
threshed and nunber of unfilled grains (l;.{:) and wedght of
€11led grains (W) ossessod.

Fropm this dota, the number of £41led greins pe;v:
panicle was calculated using the formula givon below
(Gomez 1972).

No.of g£illed grains/penicle = . —‘%—- :c-—w-'g'i-

where *'p* is the tctal no.of panicles from all the
12 hills.
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(o) Thovsend grain weight

Fren the values obtained for calculating the number
of £illed graing pox panicle thousand grain waight was
celculated and adjusted o 14 por cent moisture using the
following formula given by Gomez (1972),

Thousand grain weight o logﬁ" N w—?—- x 10C0

where M 1s the molature contaent of £illed grains,

(£) Geain vield ,

Drpy voight of grain was recorded from the not
harvested area agter cleandng and dreyling and the weight
adjusted to 14 péz gent moisture and expracsed a8 yield
in kg per heotare. ‘

{g) Strzow viald

Tha straw harvosted f£rop the net plot was cleasned
by sepprating weeds, undformly deled in sunlight, weighed
end expresged as yield in kg per hoctare,.
{h) Yeed Index

Veed Index was conputed by following the formula
suggested by G411 and Vijayakumar (15969).

WI = (y;;xl 2 100

W1 - ¥Heed Index

® = VYield from weed fres plot or the treatment
which recorded minimunm weeds

Y = Yicld from the treatment for which weed
index io to be worked cut
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(1) ¥Heed Control Efficiancy
Weed gontrol efficiency was c2leulated by using

the follwsing formula:

WCE @ ~LZde 3 200

® = UWeed count from the unweeded contreol plot
or trcatment which recorded meximum numbor
of weeds

N - Weed count from the treatmant for which

wesd conteol efficiency is to ke worked cut.

III. Chemleal Anslyels
(a) Scil analysias

Compoalte soil sanples collected prior to the
conmencenent ©f£ the experiment were enalysed to determine
the physical and chémical composition. Tha pH of goll
was deternmined using a pH noter in 8 1:2.5 soll solution.
(b) plant Analysis

The N, P,0- and K,0 content of the veed samples
ecollected perdcdically frem thie .éﬂth day, 80th day and
looth day of dibbling and at harvest werp ostimated. N,
P50y and E,0 content of the crop were estimated at &0th
day, 80th day and 1looth day of dibbling and at harvest,
tutrient uptake by ths crop at 60th, 380Cth and 100th daya.
of souing ami at harvest were estimated geporataly end

exrraessed in Xg per hootare,
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The N, P,05 and K,0 uptake by weads on 20th, 40th,
60th, 80th and 100th day of dibhling and at harvest were
estimated end expressed in kg per hectara,

1. Total Nitrogen
Total ndtrogen content was estimated by Microkjel=

dahl digestion method (Jackson 1967).
2. Total rhosphorus

Total,?zos content was estimated colorimetrically
by Vanadonolybdophosphorice acid yellow colour mathod after
triple a0id oxtraction (9:2:1 HNOg5, H,50,, HCl oa). The
colour was read in a Klett summerson ghoto-~alectric
colorimeter at 660 nm (Jackson 1967). —

3. Total potassium

Total K,0 content of the simples were estimated
by Flapme Fhotometer methced after triple acid, digestion.
K,0 content was read in ‘FEL Flape Photometer' (Jackson
1967).

4. Erotein content of grains

Protein content of grain was commuted by multi-
plylng the N content of whole grain by factor 6.25
(Simpson et al. 1965).

IV, Statistical analvsis

The data was analysed stetistically following
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the mathaods of Snedecor and Cochran (1967) 'F* tast
wag qarried cut by énalysis of variance method and
significant rasults were compared by working out
critical difforences. The data on weed charactors

wera analysad after neceseary transformetion.

Inportant ccrralaticns were also worked out.
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RESULT

The data on b.tcmeti:ic obgervations wera analysed
statistically and the analysis of variance tables are
rresented in Append.ice;ei Irto X. The rean values are
given in Tables 2 to 13.

I. ORSERVATION ON WEEDS

A, Weed species

The different species of weeds collected from the
experimental site before and during the‘experimentibt:;ra
identified,. They wWere grouped into grasses, sedges and
broadeloafed weeds and presented in Table 2. The predomie
nant weeds were Echincchloa colonum, Echinochloa gcruss-galli,
Sagceiolepis indica, Cyperus iria, Cyperus rotundus,

Cleome viscosa and Monochoria viginalis.

B. Weed count

Honocot, dicot and total weed population were
recorded at 20 days interval upto 100 days after sowing and
also at harvest. UWeed counts taken from & sanmple arcd of

0,5 m2

were analysed after converting to weed count/mz.
¥ean values of weed population are presented in Tables

3 a, band c.

Data on weed popmlation were snalysed after ix+1

transfomnation.
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Tahlew2

List of weeds found in the experipental f£ield

Sciantifiec nape Family

I. GRASSES

l., Dbrachiaris repose (Griceb) staps Graminae

2. Eciinochloa colonum {(Linn) Link oo
3. Echinochloa cmwalli {Linn) es
F.Leavu
4. Oryza sativa var,fatus Linn. 0s
5., Panicum repens Linn. ar
6. Sagciolapis indica (L) A.Chase 0o
7. Saceiclepis interrupta (willd.)
Stapf 0
11, SEDGES
1. Cyperus iria Limn. Cyperaceae.
2. Cyperus rotundus Linn. P

3. Fimbristylis miliacea (Linn.)vahl. .,

I1Z.BROAD LEAFED WEEDS

1. Amania baceifera Linn. Lythi.racese
2. Clocmg viscosa Linne cappéridaceae
3. Cyanctis axillaris (L) D.Don Camnelineceae

4. Iludwigia parviflora (Linn.)=Roxb Cnagraceae
5. Monochorda viginalis {Burmf)rrest Pontederiaceae
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1, Monogot weed Egglatiogﬁaz

The enalysis of variance tables are presented in

Appendix 1II and the mean valyes in Table 3a.

(a) 2oth day after sowing
Highest moncact weed population (23.38/:02) was

recorded in T1l followed by T9 and T3, 2All theose three
treatments reccrded eignificantly higner number then the
remaining treatments, T4 and T1 were on par, and reaorded

lower number than the treatments mentioned earlier,

Zoro weed count was recorded by 712, T8 aend T10
recorded weed population of 3.38 2nd 4.25/u° respeetively.
2mong the herbicide trectments T6 was found to be cn pAr
with T7 and 72, while there was no significant diifercnce
betueen T7, T2 and TS (Benthicoarbh 1.5 ky/had.

(b) 4oth day of sowing

Highest weed count recorded in T8 wae 18.94/512
which was on par with T1i (unweeded control) and were higher
than all other ireatments. T3 recorded the naxt higher wezd
porulation end was significently higher than the rest.

As on the 2C¢h day TL2 recceded aéro veed gount,
T1.0 rezorded minimum weed coutit which was on par with 79,
T6 and T7. T7 in turn was on par with 75, T2 and T4 while
T1 was on par with T4, T2 and 75.



Table=3(a)

(After ':»: + 1 transformation)

agter ibhling

Trost= 20 40 60 80 200 Harvest

T2 11.62 (138,89). 11.19 (124.75) 9,08 (81.82) 10.19 (103.54) 10.65 (113.13) 11.49 (130.81)
72 7,31 (52.53) . 9.46 (88.89) . 7.38 (53.37)  7.91 (61.62) 8.58 (72.73) 9,46 (88.89)
T3 17.14 (300.33).  14.30 (204.56) 10.34 (102.02) 11,10 (122.22) 11.71 (136.36) 12.70 (160.61)
74 12,07 (144.95). 10.17 {102.53) 9.67 (92.93) 10.51 (109.60) 11.21 (124.75) 12445 (154.54)
5 8.99 (B1.31) ©  8.62 (73,23)  7.44 (54,55) .  8.39 (68.19)  9.03 (80.81)  5.84 (55.96)
6 6417 (37.37)  B.02 (64.65)  4.26 (17.17)  5.84 (35.35)  6.62 (44.44)  7.95 (63.13)
77 6.65 (43.43)  B.02 (64.65)° 5,29 (27.27)  6.26 (38.38)  7.08 (49.50)  8.16 (66.66)
78 3.35 .(14.18) 18,54 (205.55) 12.71 (160.61) 12,94 (166,70} 13.32 (176.77) 13.9 (193.43)
TO 19,71 (388.89)  6.83 (35.90) 10,23 (108.08) 11.51 (131.82) 12.21 (345.49) 13.06 (169.70)
T10 8425 (17.17)  5.31 (27.70)  Bu45 (70.20)  9.04 (80.81)  9.74 (93.94)  10.89 (117.68)
TLL 23,38 (547.88) 17.62 (211.21) 15.33 (251.01) 15.98 (270.20) 16454 (267.37) 17.38 (315.63)
T12 1.00 (o) 1.00 ( ©) 1.00 (©) 1.00 (o) 1.00 (). 1,00 (0)-
CD(0.05) 2.063 2,701 2,543 2,493 Tzaeo 2,392

NC’D \‘e %

Fiﬂu‘o\eg

ih pananthesis ane Hie oMieqinal weed COUnt/m2

LS
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() €0th day of soing
Hidhest weed ccunt (15.33/m°) was recorded in the

unweeded control and it vas having significantly higher
weed count than all' othor treatments. T8 was on par with
T9, T3 and T4. T4 in turn was on par with 71, T10, 75 and
T2. T 12 recorded Zereo weed count. among tha herbicide
treatwents, T6 recorded minimum weed count (4.25/1:2)
which was on par with T7, J

() Both day of sowing
T1l1l recorded highest weesd count (15.98/m2) followed

by 78 which was on par with T9, T3 and T4. T4 in turn was
on par with 71, T1O and T5. T6 which recorded minimun wead
count (5.84/m2) was on par with 77, T2 and TS,

(e) 1ooth day of sawing _
Highost weed eount recorded in Til (16.54/m2)_ '

wag significantly higher than all other treatments., T8,
T9, T3 and T4 were on pdr. While T3 ond T4 were on par
with T1 and T10, T12 recorded zerc weed count. T6 with
mininum weed count (6.62/:::2) was on par with 77, T2 and
TS, '
{£) Haxrvest

T1l recorded highest weed count (17.38/1112). T8
recorded next lower number ond was on par with T9, T3 and

T4. T6 with nmininunm weed count (?.95/:32) weg on par with
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other herbicide treatments, T7, T2 and %5, T2 amd TS were
on par with T10 and T,
| 2

2. Dicot weed Eg&latiogﬁm

The analysis of variance tables are prosented in

Appendix II and the meen valves in Tabla 3b.

(2) 20th day of sgouing
Tho dicot weed population wes highest (10.41/m2)-

in Til which wags on paz with T1, T3 end T4, T4 in turn
was on par with T2, 79, T6, T7 and T5. Iowest weed
count was recorded in T8 (3.1Q/m2) which was on par with

Ti2 and wasg also on par with Tio0, 75, T7 and 18,

{b) 4oth day of sowi
Highest ddicot weed develcopment during tha 40th

day of sowing (9.43/&::2) waa recorded in Tl which was on
par with T8 and TS, T8 and T5 in turn was on par with
- T4, T3, T7, T6, T9, Til and T2. Lowest wead gount was
recorded in T10 which was on par with complete weed frea

condition.

{c) soth day of souing
Highest count of 5.31/:11"'a was recorded in T9 which

wag on pax with T3 and Ti1l, T3 and 71l were also ocn par
with 74, T5 and T7, T8 reccrded lowest count of »1‘0/:;::a
which was on par with T2, T6, T1O and T7. T12 wag weed freq.



Tah 3

Dleot weed mlatio_nz nz at _different days after dibbling

(after [ + 1 transfcrmaticn)

Treat= 20 40 60 80 : 100 Harcvest

pents
T1 9.80 (96.67) 5.7 (32.83) . 2,92 (8.08) 3.29 (9.61) 3.78 (13.13) 4.72 (21.72)
T2 6451 (48.49) 8,27 (28a29) 297 (8.08) 3.49 (11.12) 3.81 (13.64)  3.60 (11.62)
T3 8.92 (80.61) 6,37 (42.92)  4.67 (20.20) 3.95 (14.71) 4.31 (17.84)  3.90 (15.15)
T4 7.85 (60.61) 6238 (39.90) .  4.15 (16.67) 4.03 (15,17) 4447 (12.19)  4.30 (18.18)
T5 5.05 (26.77) 3,30 (9.89) 3,91 (14.65) 3.55 (11.63) 3.53 (11.93)  3.87 (14.14)
T6 6411 (40.40) 3.18 (9,11) 3.03 (8,08) 3.17 (9,10) 3.72 (12.9%)  3.74 (13.13) a
77 6410 (36.87) 3.18 (9.11) 3.49 (11.11) 3,44 (11.12) 3.680 (13.64)  3.62 (12.12)
T8 4.33 (17.75) 7.42 (59.09) 2,70 (6.06) 3.32 (10.11) 3.26 (9.60) 3.64 (11.62)
79 8423 (66.66)  5.89 (33.84)  5.31 (27.78) 4.20 (16.67) 4.20 (16.67)  3.34 (10.10)
720 4.4¢ (19.19) 3.53 (12463) 3.33 (10.61) 3.74 (13.14) 4.23 (16.69)  4.32 {17.68)
Ti1 10441 (112.63)  9.43 (93.43) 4045 (19.19) 4,22 (17.00) 4.20 (16.01)  4.11 (15.66)
12 1,00 (0) 1.00 (0) 1.00 (0) 1,00 (0) - 1.00 (0) 1.00 (0)

€D (0.0S) 3.070 ' 2.704 1.101 0.932 0.694 1.202

Hotes Figures in paranthesis are the original weed ccunt/m2
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(d) soth day of sowing
Unweedaed control plct (Tll) recorded highest weed

count of 4.-22/:32 which was on par with all the cther
treatiments axcept T6 which recorded lowest weed count of
3.17/m2. T6 was on par with all cthor treatnents except
T9 end Tll,

{e) 100th day of sowing -

T4 recorded highest dicot weed count which was on
par with all others except T12, 18, 75 ad Té, T8
recorded lowest number of weeds (3.26/:::2) and was on par
with T%, 76, T1, 77 and T2. Ti2 wap weed freea,

(£) Hezvest

At harvest, lulghost number of dicot weeds (4.72/m2)
was noted In Ti wihich wags on par with all others except TO
which wag on par with all the others except T1,

3. Total weed mmlationgmz

Tho analysis of variance tables are rresented in

Appendix II and the mean values in Tabla 3c.

(a) 20th day of sowing
Highest weed count (26 .04/::12) wag recorded in T9

vhich was significantly highor then all others. T9 was
followed by T1l which also recorded significantly highor

waed count than the rest of the treatments. T4 and Ti
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Total weed lation/m“ ot different days after dibbhling
(After,uifi-f trangformat ion)

Traoote
nents 20 40 60 . 80 100 Harvest
T1 15.22 (231.82) 12,51 (157.58) 9.51 (89.90) 10,65 {113,13) 11.26 (132.,93) 12.36(152.52)
T2 9,09 {101.51) 10.86 (117.17) 7.91 (61.62) . 8458 (72.73) 0.34 (06635) 19.06(100.50)
T3 19,30 (381.31) 15,70 (246.458) 11.10 (122.225 11.71 (135.36) 12.47 (;Sédeﬁ) 13.28{175.76)
T4 14,51 (209460) 11,97 (143.42) 10.51 (109.60) 11.21 (124.75) 12.28 (150.00) 13.18(172.73)
T5 10.32 (108.08)  9.16 (83.12) 8439 (69.19) 9,03 (80.81) 9.70 (93.43) 10.54(110.10)
T6 B8.7C (77.73) 8.51 (73.76) '5.11 (25.25) 6.63 (44.44) 753 (57.07) B8.71(76.26)
T7 8.99 (80.30) 8451 (73.76) 6.26 (58.38) 7,08 (49.50) 7.95 (63.13) B.88 (78.79)
8 S.64 (31.83) 15,79 (264.65) 12.94 (166 .67) 13.34 {176.77) 1371 (187.16) 14.35(205.05)
T9 16.45 (311.13%) B.64 (73.74) 11.51 (131.82) 12.21 (148.49) 12,88 (165.,15) 13.46(180.30)
Ti0 6.96 (36.37) 6.41 (40.40) 9,04 (90.81) 9,74 (93.94) 10.54 (110.61) 11.57(135.35)
Tii 25.64 (660.61) 20.95 (404.54) 15,98 (270.20) 16.54 (287.37) 17.24(310.61) 17.87(331.31)
Ti2 1.00 {C) 1.C0 (0) 1,00 (0O) 1.00 {0) 1.00 (0) 1.00 (0)
CcD {0.05) 5.072 2.831 2.341 24392 2,460 2363
tiote: Figures In paranthesls are the original weed ccunt/hz

a9
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were on par with T3 on one hand and with 75 on the other.
Minimun weaeed cocunt recorded in T8 was 6,48/:32 which was

on: par with T10, 76, T7, 72 and TS, T12 wag weed frea.

(b) 40th day of scuwing
The enalysis showed that highest total weed ccunt

(18.55/:‘:12) during the 40th day of sowing occurred in T11
which was on par with T8. T8 in tuyn was on par with T3
end Tl. T10 recorded lowest weed count of 6.41/u° which
was on par with T9, T9 in turn was on par with 76, 77,
T2 2nd TSe |

(c) goth day of sowing

| 911 recorded highost weed count of 15.98/::12 which
was higher than all other treatments. T8 regorded next
highor woed count and it was on per with 79 and T3, While
T3, T2, Tl and T10 were on par. Lowest weed count of
5.11/:a2 was recorded in 76 which was on par with T7, T2,
T5, T10 apd T1 wWere also on par.

(d) soth day of sowming

Total veed growth was highest in Til which was
significantly higher than ell other treatments, This was
folloved by T0 which was on par with T9, T3 and T4. %6
which recorded lcest weed count of 6.63/:::2 was on par with
T7 and T2, T7, 72, T5 and T10 were alse on par. T10 In
turn was on pay with T, T4, 73 and TS,
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() locth day of sowing
Highest wecd population on 100th day of scwing

(17.24/m2) wag recorded in unweeded control which was
higher than the rest of the treatments. T8, T9, T3, T4
and Tl werc on par, Lowest weed porpulaticn was vecorded
in 76 which was on par with T7, T2 and 75, 72, TS5, 710

and Tl were also on par. T12 wae weed free,

{(£) Harvest

Weed infostation ot hervest was highest (17.87/u2)
in T11 which was higher than rest of the treatments. T8,
’I'9,. 73, T4 and Tl were on par. T6 with the lovest weed
count cof 8.71/:32 wag on par with T7, T2 and TS, T2, 75, TlO.

T1 wore algo on par,

C. Dry matter production of weeads

Dry matter accurmilation of weeds on 20th, 40th,
60th, B80th and 100th day of sowing and at harvest were
analysed separately and ¢he anslysis of variance tabhles and
mean values are presented in Appendix IiI end Table 4a
raspactively.

(a) 26th dey of sowing
Highest dry matter accumulation (96 g/raz) wos

notdced in T1l which was pignificantly higher than all
others. T8 was on par with T9 which in turn was on par
with T3. T3, T4 end T10 were on par. T7 recorded lovest
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Tahle=-4 (a

Dry matter production by wecds gghz at different
days efter dibbling

Trcat- Days after dibbling
nents

20 49 60 80O 100 Harvest
Ty B«67 14,67 21,33 26,00 35.33 60,33
T2 5.00 6,00 10,00 14,67 19,33 35,33
T3 28,00 33.67 3300 41.33 46.33 68.00
T4 23467 28,00 34,33 40.00 45,00 70,00
T5 10,33 14,33 1633 19,00 25,00 3N .00
76 5.67 4 .67 2.00 2.67 6.00 11,00
T7 4.67 300 333 3,33 5,00 11,33
T8 40,00 47,00 53,67 59,67 65,33 95,33
TS 36433 40033 49,33 56,00 59,00 114,33
Ti0 20,33 24,00 27,67 29,00 32,00 44,33
Tli 96,00 130.00 170,00 188.33 212,33 217.67
T12 &) O 0 0 0 Q

CD{0.,05) 10,164 9,022 9,022 8,820 6,910 19,381
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dry welght of 4.67 g/m® which was on par with T2, T6, T1
and TS5, 7T5 and T1O were on par. T12 recorded Zero Gry
weight,

(b) 4oth day of sowing
Highest dry mettaer sccumulation of 130 g/m* was

recorded in T1l which was significently highor than other
treatmante, T3, T9 were on per, \fitlzli TS was. alsoc on par
with T3, _ T3, T4 and T1O were con pare. T7 recorded lowest
dry matter (3.00 g/m?) which was on par with T6 apd T2, T2
in turn wes on par with TS5 and T1,

(c) goth day of scwing
A
T11 record 170 g/n® which contimied to be the

highest and significently suparior to sll others, TS and
T8 were on par and recorded next higher weed.dry weight
and was suparior to all the rest. T3 and T4, T4 and T1O,
TiO end T1, T1 and 75, 75 and T2 vers on par. Lowast weed
dry matter accunulation noticed in T6 was 2 e:;/u2 which was
on par with T7 and T2.

(d) goth ay of sowjng

Highest weed dry matter was noticed in Til and
significantly higher than the rest. TE and TO ware oh par
and g&ve higher weed dry weight thon the rest. T3 and T4
were 2lsc on psr. T6 with least dry patter accunulation of
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2.67 f;;/m2 was on par with 77, 72 and T5 were on par.
TS5 in turn was on par with Tl which was also on par
with T10,

(e) looth day of sowing

Til recorded highest dry weight of 212.33 g/m°
end was significantly highor than others, T8 end T9,

Te

73 and T4, Ti and T10, T5 and T6. and T7 were all on par.
A

T7 recorded least dry matter of 5 g/m2..

(£) Harvest

The dry weight of weeds recorded by T1l was
highest (217,67 g/ma) and suparior to the rest. T4 and
T8, T4 and T3 and Tl, T10, T2 and T5, T7 and T6 were ofi
Par. T6 recorded lowest welght of 11 g/mz.

D. Yeed control afficiency
Heed ceontrol efficiency was worked out on the basis

of total weed 1:\0511:I.:;u:i.on/m2 at harvest and presented in
Table 4b, 76 recorded the highest weed control efficiency
(77.9:, per cent) followed by 17 (76.2 per cent). The
lowest efficiency was recorded in T8 (38,1, per cent)-

T2, 75, Tlo, 71, T4, T3 and T9 racorded wecd control
efficienciesn of 69.77 par cent, 66,7 per cent, 59.2

per cent, 5%.&0 por cent, 47.9 per cent, 47.9" per cent
and 45.8.. cer cent respectively. In thecase of Tl

the efficlency Was zZaro.
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Tablewd (b
Head control efficiency gggr eent!

Treatments Weed control efficiency
{per cent)

L . 54,0
T2 .o 69,7
T3 e 47,0
T4 .e 479
TS5 .o 6647

. 76 e 7.0
T7 *e 76.2

T8 | .o . . 384

- T9 os . - 4546 .

'1‘10 , o ’ 59.2 )
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II. OBSERVATION ON CROP

A. Crop grouth characters
(&) Height of plant

Hedght of the plant vere recorded on 20th, 40th,
60th, S0th and 100th day of sowiny and at harvest, The
data were analysed sepsrately and the analysis of veriance
tables are presented in Appendix IV, The meen values are

rresented in Table S,

(a) 20th day of scuing
Mawimum haight of 29.95 cm was recorded in T6 which

was on par with 712, 7T12 and T7, T2 and T5, T5 and T10,
TL0 end T8, T8 and T1, Tl and T4, T4 and T3, T9 and Til
were &ll on par. Minimup helight of 19,34 cm was recorded
in unweeded control (T1l,)

(b) 40th day of sowing
T6 recorded maximum height (55,77 cr) which wes

significently superior to all other treatments., 76 was
folleowed by T12 which was also higher then the rest. 77
and 72, T2 axi T5, T5 amxl Tlo, Ti, T¢ &nd T3, T3 end T8
were on par. T9 recorded 37.33 cm &nd T11 30.04 cm, and
both wara having lower helght than all other treatpents,
() coth day of sowing

. Maximum height of 04.45 cm was ncoticed in 76 which

was superdor to all other treatments. T12 produced et
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Tahle=5
Haight of plents in cm ot different days after dibbling

Trc;t— Days after dibbling
ments ; Harvest
20 40 60 80 100 N

71 22,46 44,37 63,70 65.73 74,71 79450
T2 26,09 50,03 69.20 73.13 83,63 90463
T3 21.25 43,08 60.83 62.54 70425 74 430
T4 21.79 43,74  62.65 65,08 73,58 784,67
TS 25,00 48,50 = 68.03 70.21 80034 86.38
T6 29,96 55,77 = 84.45 89.59 100,67 108,21
7 27.46 51,33 7.2 7521 86413 93,03
T8 23439 41.91 = 59.03 61429 68413 71.13
T9 20,21 37,33 59,74 61,38 69.29 73429
TIO |, 24.50  46.28  67.32 70434 80,34 86 .42
T11 19,34 30,04 55,37 5§7.79 65.04 68404

T2 28,50 53,45 76 40 81.21 93,29 100,92

CD(0.05) 1,561 1,820 3.224 4.314 4.404 4.352
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ta:I:1 piauta which was also mper:ior‘ to the rest of the
treatments. T7, T2 and 75, T2, T5 and T10, T1, T4 and T3,
T4, Tsl and 79, T9 and T8 were On par. The lowest helght
of 55.37 ¢m was recorded in T1l and significently lower

than all cther treatments.

{d) soth day of gowing

J Treatment 76 with & helght of 89,59 com was
significantly superior than all others which was followed
by T12, T7 end T2, T2, T10 end T5, T1, T4 and T3, T3, T9

[ Y

and Tg, T9, 78 and 'rll'\we:e on par. TI11 recorded mininum
height of 57.79 cms

(e) looth day of sowing
. 'T6 continued to produce tall plants (100.67 cn)

which was significeantly higher than all other treatments
and £ollowed by T12, 77 end T2, T2, TS and T10, T2 and T4,
74, T3 and T9, 9, T8 ana "rn,\d;:'e on par. Tl recorded
mininum haight of 64.04 cm.

(£) Harvast

T6 with a maximum height of 108,21 om was superior
to all other treatmente whila Ti2 which followed T6 was
significently higher than the rest, T97 end T2, T2, T10 and
T6, T1 and T4, T3, 79 apnd T8, T8 and Til ware on por, T1
recorded the minimum height of 68,01 em.
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(2) Nupber of ti.llem(mz

Bata on tiller nunker were collected on 60th
and 80th day of sowing. 7The analysis of variance tabie
is presented Appendix V and the meon values in Tablae 6.

(a) 60th day of sowing

Higheet tiller number of 278/m2 was noticed in
T6 which wag on par with T7 and T12. T2 and 75, T5 ad
Ti0, T1, T9 ang 73, T3, T4, T8 and Til wore con par. Til

produced least number of tillers (125.1/:::2)..

(k) BOth day of goaing
T6 which rocorded 539.3/n° was significantly

superior to all other treatments. T2 and T7, T7, T2 ond
T5, T2, T% and T10, Tlo, 71 and T4, T4, T3, T8 and 79,
T9 snd T1l were on par. T11 produced least number of
207.7/n° .

(3) Le=f Arvea Index

Ioaf hArea Indox was caleulated en 60th and 80th
day of sowling. Mean values are given in Table 6 and
onalysis of variance in Appondix V.

(a) &Oth day of sowing
T6 with a highest LAI of 3.89 waz on par with Ti2

and T7. T2 was on par with T10, 76 and Tl. %8 was on par
with 4, T3 and T9. T11 recorded lowest LAI of 2,07 amd
wes significently lovwer than 811 othor treatments,
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Tablaw6

NMinher of tillersgmz and LAI at 6Cth and 80th

days aftor dibbling

Traate No.of tillers LAZ
ments — . . - :

€0 g0 60 80
1 . 159,85 361434 3.1 3.8
T2 214.06  403.46 3,38 4.41
73 145,95 326465 2.67  3.58
T4 133.44 348,50 2.74 3465
5 195.99 403,10 3427  4.28
T6 278,00 539,32 3.80 4,72
7 268427  425.34 3469 4,16
@ 128,08 322448 2,78 3.37
o 148,78 315,53 2,60 . 3455
T10 187.65 372,52 13433 3,86
1L 125,10 287,73 2407 3421
Ti2 266488 460,09 . 3469  4.58

CD (0.05) 24,243 35,022 0,431 0.203
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{b) 2oth day of sowing

Bighest LAI 0f 4.72 was recorded by 76 which was
on par with T12. T12 and T2, 72 and 75, 15 and T7, T10

13,
and T1, 71, T4 and T3, 7% and 98, T8 anl T1l were alag on

Il

nar. T11 recorded lowoest LAY of 3,21,

=

Be Yileld charascterg

The analysis of variance table iz presented in
Appendix VI ond moan velues in Tahle 7,

(8) EBroductive tiilors/hill

Highest nurbker of produative tillers (6.,09) were
recorded in T6 which was on par with Ti2, T12 in turn
wag on par with 75. T5 was alco on par with ©7, T2, T4, T10,
Ti, T3 and T8. Til recoxded least productive tillers of
3.80 which was on par with 79, T8, T3, Ti, Ti0O and T4.

(b} iﬁnﬁh of tho panicle
The length of pénicle did not show agignificant

diffemnée, Highest length of 22.40 cm wag recorded in
T6 which was on par with T12, T7, T2, TS, T10, T1 and Td«
Treatments T3, T9, 8 and T1l were also on par and
recorded significantly lower lengthi then the treatmpents

menticned carlicr.

(@) Height of the panicle
Heaxlmum weight (2.11 g) was recorded in T6 which

was significently superior than all others. T12, T7 angd
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Teblgm7

Yield components

Tgeat= No. Of Icngth cf Wt. of No. of Theusand
nents productive panicle panicle £1illed grain’
. tillers/ . (cm) - {g) . grains/ - wtl.lg)
hall panicle
T 4434 1743 1M 64,46 25.86
T2 4.54 19,64 1,94 7.7 24,80
T3 4,08 15,49 1.6l 62.00 ' 23.41
T4 "4.50 " 16450 ° 1.68 63429 22490
5 4.7 ;a.él 1.84 71.38 23.47
% 6409 " 22,40 2.1 75.38 22,82
7 4463 " 20467 1,95 72463 23496
T8 4.00 14.3¢ 1.5 57.17 22,87
T9 3,92 14457 1455 - 60426 23,38
T10 4450 18,11 1.7 68429 23,75
T11 3480 13.64 1.49 54,42 23,19
T12 5442 21.85 1.99 73.96 23423
- et —
CD(0,05) O, 74 0,550 0,201 1,934 1,213

Ay iy -
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T2 wore on par and T2 in turn was on par with TS5, T5,

£10 and TL did not chow any sionificent difference.

While Tl and T4 were on pare T3 and TY were on par x-_:ith T4
Lowest waight of 1.49 g was reccrded in Tll which was on
par vwith 78 and 79,

(d) Number of filled grains per panicle

tiighesot number of £illed grains was noted in T6
(75.4 per cent) which was on par with 712, which in turn
was on par with T7. T7, 72 and TS5 were on par. TI10 was
auperior- to tho remoindng treatments. T4 was on par with
Tl on one side and T3 on the other side. T3 was cn par
with T9, T11 recorded least number of 54.4 followed by
T8 (57.2).

(e) Thousand grain weight
THe trestments showed variation in this aspecte 7y

recorded maximum welght of 25,86 g which was ou. par with
T2. T2, T7 and T1O were on par. 7T7, T10, TS5, T3 and T9
were &l¢o on par. Least weight of ‘22.82 g was recorded in
T6 which was on par with 78, T4, T1li, T12, 79, T3 and TS.

(£) Srain_vidid
The analysis of varlance table iz presented in

Appendix VII and the nean values in Toable 8.
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Tablo=g

Grain end strew yteld (ky/ha)

Trolte Gralin Strow

ments yiem yield
T1 3014 5768
72 3263 5790
T3 2865 5784
T4 _ 2978 5658
75 3163 5851
6 3509 6557
T7 3358 6107
T3 2916 5422
T9 2934 5331
T10 3056 5833
T11 28561 5310
Ti2 3523 6486

CD {0.05) 54 .504 277.880
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Highest grain ylold of 3523 kg/ha vwas produced
in T12 which was on par with 76 and superior to all
other treotmonts. T7, Ti2 and TS wore significantly
superior to the remaining treatwonts. TI10 end Ti, T1
and 74, T4 and T9, T2 and T8, T8 and T3, T3 and Tll
were 21l on par and yield was in the descending order.

T1l geccrded lowest yileld of 2861 kg/ha.

{g) gstraw yield
The analysis of variance table is presented in

Aprendix VIIX and the mean velues in Teble 8,

‘ Highast stravw yleld of 8557 kg/he was produced in
T6 which was ot car with Ti2, %7, T5 and T10 were cn
par.éa and T10 were 2180 on par with 2, T2, T3, T1 and
T4, T8, T9 and T1l were also on par and T11 recorded
lowest strew yield of 5310 kg/ha.

(h) Weed Index:

Weed Indices were calculeted for different troate
rents using the formula suggested by Gill and Vijayaiumaz
{1969) and presented in Table 9,

T12 was taken es the base for calculation of weed
indext, &8 It recorded highest yicld. Highest weed index
(18.8) was worked cut in the unweeded control waich was

followed by T3 (1847). 2mong the hand weeded plots T8
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Table=D
Heed Index
Treatnents Heed index
L vo 14.44
T2 oe 7438
T3 | .0 18,67
T4 .o 15.45
a5 .o 10,23
6 . e 0,40
T7 oo 4 .65
T8 .o 17,22
TG oe 16.71
TL0 oo 16,57

Tl .o 18,79
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recorded highest waeed index of 17.2 followed by T9
with an index of 16,7 and T10 recorded 16.6,

Loweat weed index recorded in T6 wera 0,40 wilich
was followed by T7, T2, T8, T1 and T4 with weed indicas
Of 447, Ted, 10,2, 14.14 and 15,5 respectivoly.

I1I. CHEMICAYL ANALYSIS
A. Matrient uptake by weeds

Nutrient uptoke by weeds were regorded at 20,
40, &0, B0 and 100th deys of sowing and also at harveot
and anclysed separately. The analysis of variance tables
are prasented in Appendix VIII and the mesn values in
Taebles 10 a, b and ¢.

1. Bitrojen uptake by Weeda

The analysis of variance table are presented in

appendlx VIIX and mean values in Tebla 10z,

(a) 2oth day of dlbbling

N uptake by weeds was highest (1.12 kg/ha) in T13
and it wag signdficantly higher than all other treatnents.
T4 and T9 Jond Tl and T8 ware on par. T6 reecorded the
lowest uptake of 0,20 kg/ha which was on mar with T2 and
T7. 77 vag alsc on par with TS and Ti10.

{b) 4aoth day of dibbling

Highest M uptake of 132,89 kg/ha wag recorded in
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Tahla=10(a)

Nitroaen uptake by weeds (k

a) at different

days after dibbling

Troetmonts 20 40 60 80 100 Harvest
T1 0.64 2,63 3.33 3,76 4.06 4.86
T2 0e27 0,82 1.30 1,72 1.72 2.10
3 0.83 454  6.77 6.87 6405 6482
74 0.96 3,92 5476 6.0l 6460 692
T5 0.3¢ 1,30 2,17 2,23 2,23 2,22
76 0.20 0,18 0.21 0.25  0.45 0,53
7 0.28  0.29 0.41 0ed7  0.45 0.50
T8 0.58  B.66 10,39 9.84 11.88  12.56
T9 0.94 6468  9.26 9.74 10.67 11,26
TLO 0.34 3,87 4 .00 4.83 5,37 619
Tii 1,12 13,86 32469  32.42 34.4L 35,44
CD (0.05) 0,114 2,148  1.500 1,457 2.102  3.300
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the unweeded gontrol plot. T2 was oh por with T8

on ong side and 73 on the other, T3 wes alsy par with
T4, T10 and Ti. Lowest uptake of 0,18 kg/ha was recorded
in 76 which wags on par with T7, 72 apd T5, T5 &nd T1

ware also on pav.

{a) €0th day of dibbling
N uptake by weeds was highest (32.70 kg/ha) in

T11 and it was significantly higher than all other treate
mentse T3 and T9 were on pdre T4 was on par with T3 on
one side and T10 on the other. T1 was on par with 75 apd
Ti0. Lowest N uptake was recorded in T which was on par
with T7 and T2, T2 was on pay with TS5,

(d) goth day of dibbling
Highest N uptake by vweeds occurred in Tl (32,42

kg/ha) which waes significantly higher than ail other
treatmenta. T8 was on par with T9 end recorded next higher
uptadke. T3 ond T4, T10 and 71, T5 and T2 wore &8lso on par
in the deccending order of uptake. T6 recorded . least
uptaka (c_a;.zs :'gfn% znd was on par with T7 which in tuzn

was on par with ;1’20

{@) icoth day of dihblim
Til recozded highest uptake of 34.42 kg/ha., T9

wag ¢n par with T8 and recorded the next nigher uptake,
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T3, 74 and T] were on parx. Tl wap alac on par with
T10 and TS, T6 which recorded lowast uptake ©f 0.45 kg/ha
was on par with T7, T2 and T5,

(£) Harvest

Highest uptake cccurred in Tii (35.44 kg/ha),
T8, TS and T3 were on par. T3 was also on par with T4
and Tl. T7 which regcorded least uptake of 0,50 kg/ha
was on par with 76, T5, T2 amd T10.

2. phosphiorus ppteke by weeds

Tha analyois of variance tables 8ro presented in
vill : .
Appendix=-IX and maan values in Table 10 b,

(2) 20th day of sowing
Highast uptahe Of B.19 kg/hs wag recorded in

Til, T4, T9, 76 snd T2 wers on p2r, T3 was also on par
with Tl, Ti0, T2, T7 and T6. T6 recorded lowast upioke
of 0,09 kgﬂlaa

(b) 4cth day of dibbling

Highest uptake of 11.61 kog/ha ocourred in Tid
followed by Td; T9 and T8 were on pare. T3 recorded
significantly lower upteke then Til, T4, T9 and T8,
Tl and T10 werc on pare. T6 With lecast uptekes of 0,10
ka/ha wags on por with T7 and T2,



P,0. uptake by weeds (kqg/ha) at differcnt
deys agter <ibbling
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Table-10(b)

Treat- 20 40 60 80 100 Harvest
ments
71 1428 1,26 1,38 1,66  1.50  2.63
T2 Os7l 0483 0,87  0.87  0.89  0.93
T3 2,12 2.2 2,28 2,88  3.47  5.03
T4 4,18 4.44  4.98  5.63  5.62 6.0
5 0,53 069 0,73  0.86 1,72  2.42
T 0,09 0.10 0.17 0.l8 0,18 1,01
T7 08 0,2k  0u3l 040 0456 065
T8 3.31 3,52 3,99 4,06 4.5  5.10
79 3.25  3.67 3,89  4.47 6,30 7,00
TLO  0.89 1,07 1,09  1.62  1.76 2413
11 8.9 11,61 12,49 14,20 19,70 22.51
CD(0.05)2.144 0,743 0,612  0.80L 1,962 1.578
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(c) goth day of dibbling

Till reecorded an upteke 0f 12.49 kg/ha which was
significantly ouperior to 2ll cther treatments, T8
follci.s{ed 74 in P,0; urtake. T3, T4 and TY were on par with
Tlo;:a':s on par with T1 and TS5 on one hand Iand with T9
on the other. T6 with lowest uptake of 0.17 kg/ha was

on par with 77, T2 end T5.

(d) goth day of souing
Hichest uptake of 14,20 Py0g kg/he wag recorded in

Til, 8 and T9, 73 and T¢, T1 and T10, TS and T2 were
all on par 76 which recorded loast uptake was on par with
T7 and T2

(e) 100th day of sowing
Tl (19.,60) and T8 (4.45 kg/ha) were significently

suparlior to rest of the ticatments though thoy were not
on par with each cther. T9 was on par with 73, T4, Tl
and T10O were also on par. T10 in turn was also on par
with 75 end T2, T6 which recorded leasst uptake was on par
with T7, T2 and TS. '

(£) iazvect

Highest upteke (22.51 kg/ha) at harvest wes in Til,
T4, 'i‘@, T8 and T3 vere on pdr. T7 with lovest uptake cf
1.01 was ¢n par with 77, 75, T2, T10, T1 and T3.
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3+ Potach urteke by waads

The onalysis of varlance tables are presented in
iy
Appendix ¥ ond naan values in Table iC o,

{a) 20th day of gowi
Ag usual unuwseded control plot recoxded highost

IS ]
uptake of 16.95 kg/ha followed by T8, T9 and T10 were
on par. T10 was also on paxé with T5 and Tl. T6 recorded
least uptohke.T6, 17, -fz, T3 and Tl were on pAr.

(b) 4oth dav of dibhling
T1} recorded highest uptake of 23,73 kg/ha

followed by T8, T9 and T10 were on 2. '1’16 and T4 wera
also on par, T3, TS amd T1 recorded no significent
difference between themselves. T6 and T7 recorded least
i:ptaké of 0,25 kg/ha, T2 reéorded the noxt lower uptake
Cf 0.75 kiy/ha.

{c) 6oth day of dibhld
fHiigheot uptake of 26.40 kg/hs was recorded in Tli,

Both T11 and T8 were significantly highor than other
treatments. T3, T9, T4 and T10 were on par. T1 was on
par with Tio0, 15 and T2. JT6 with lowest uptakae of

0.25 kg/ha was on par with 79 and-'i‘z.

{d) 8dth day of dibblinc
Til recorded highast uptake of 30,98 kg/ha and
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Tahleulogcz
§20 uptake hy weeds (kg/ha) at different days after dibbling

Treatments 20 40 60 80 100 Harvest
Ti 1.24 2.08 3.02 3.96 6,08 9,06
T2 0,862 Q675 1,32 2415 o2l Hell
T3 0e75 2462 5,76 6«46 8.03 104,30
T4 1,24 3,38 4,95 G412 7.97 10,78
TS 1,58 2.23 2426 2,79 4415 4.50
6 Ceul& 0.25 0e25 0e37 097 1.45
T7 Q.17 04258 D447 0.48 Q.82 1.55
T8 6.42 7.38 780 9.60 11.87 15,51
T 2,55 3.78 5,58 9.10 5440 18,62
T10 2448 3,63 4414 4,57 5.65 6.82
Til 16.95 23s73 26,39 30,97 38.20 38440

Ti2 0 o O O O 0

CD {0,085} 1.301 0.407 1,764 1.698 1,523 3.353
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was significantly higher than all other treatmants.
79 and 718, 74 and T3, 710 aend Ti, T5 ad T2, T7 amd Té
were on pare. T6 recorded lowest uptaks Of 0.37 kg/hs.

(e} iocth day of dibbling
Highest uptake of Kze wag in Til {38.20 ky/ha)

which was followed by T8 which were significantly higher
than others. T9, T3 and T4 wera@ on pore. 710 wag on pag
with T1 and 75, T7 recorded least uptshe of 0.83 kg/he
which was on pax with T6, T2 recorded R,0 upteke signi-
ficantly higher than T5.

(£) Harvest
T11l recorded higheost uptake of 38.40 kg/hae T9

and 78 were on pare. T4, T3 and T1 vwere also on par. T1
was also on par,with Ti0o., Ti10, T2 and T5 were on par.
76 vecorded least K,0 uptake end was on par with T7 and TS5,

4 mtrient_ uptake by the crop
The analysis of variance tables corresponding to

b, P50y and K,0 uptake by the erop at 60th, B80th and 100th
day of sowing and at harvaot are psiesem:ed in Appendix X
and mean values in Teble 1) a,b and e.
(d) Nitrogen uptake
(2) 60th dav of dibbling

Complatealy weed free plot reccrded highost uptake
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Tahlg=11{a
Nitrogen uptske by the erop (kg/ha) et differant
days aftar dibbling

Treat= 60 80 100 Harvast
ments

1 78.33 82,85 85.53  86.95

T2 84488  B89.62  S1.42 93,11

73 69.28  TLol9 78,75 76.14

4 69,20 72411  T5.62  77.95
T5 | 84.82 87,55  91.40  92.12

76 06462 102,42, 105.86 10518

77 88402 92,11 95,86  97.51

™8 62.66  66.42 6826  69.63

79 | 56,24 56,80 60,86 61,70

T10 79,62  02.42 86468 87,70

T11 | 43,91 45.10  48.44  49.51

712 | 98,86 108,62 107,97 108,71

CD (0.08) 11,011 12,523 10.121 11.502

pre——
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Of 98.84 kg/ha which wag on par with T6 and T7. T7, T2,
TS5 and T10 were on per. T10 was alsp on par with T1 amd
T4, Tl recorded ledst uptake of 43.91 kg/ha. 79 and T8
wore on par. T8 was also on par with T3 and T4.

(k) 80th day of dibhlim
Ti2 recorded highest uptéhe (104.62 kg/ha) amd

was on par with 76, T6 In turn was on psr with T7.
T2, TS5, T10 and T1 were on par. T1 was also on par with
T4, Tl recorded least uptake. T8 and T9, 78, T3 and

T4 were also on par.

{c) 200th day of dibbling
2 which recorded highest uptake of 107,97 kg/ha

wag on par with 76 and T7. 77 In turn was also on por with
T2, 75, Tio and T1., T, 74 and T3 were also on par. Til
which recorded least uptake was on por with 9. T9, T8 and

T3 were also on pare

{d) llarvest

T12 wvhich recorded &n uptake of 108.71 ka/hd was
on phr with TG and 77. T7 was also on par with T2, 75, T1O
and Tl, 71, T4 and T3 vwere on par. Til recorded lsast
~uptake and was on peay with T9 which in tuzn was on par with
T8 |
(2) Ehosphorus uptake
(a) goth day of dibbling

| T12 wnich recorded highest upteke (50.98 kg/ha)
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Tablowll {b)
Phosphorus upteke by the crop et different deye after
| dibbling
gy 60 80 100 Harvest
71 39,24 43,75  46.51 47.84
T2 48.48 53,42  56.04 57.71
73 35,33 39,39  43.00 43.30
74 36.64 40,09  43.45 44.15
TS - 36.80  50.13 58,33 55,08
76 49,72 54,16  57.44 59,25
27 49,88  54.95 58,17 58 .98
Ta 31.66 34,97  37.33 38,15
T9 29.62 32,64 - 34.02 36,42
T10 - 34,20 48.66 51,42 53,11
T11 26,20 28,65  30.50 30,90
P12 50,98 55,16  59.80 61,10

CD (0,05) 2,103 3,201 . 34502 4,022
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was on par with 76, T7 and T2, T7 end T2 were on par

with 78. 7T5 and Ti10, 71 and T4, T4 and T3. T8 and TO

vere also on par. TI1l regorded loast uptake.

(b) Soth dey of dibhlin

- Ti2 recordad 55.16 kg/ha was on par with Té

and T7« T6, 77 and T2, T2 and TS, T5 and T10, Tl and T4,
oh

T4 and T3, T8 and T9 vere all par. Tll recorded least
Fil

uptake.
(@) 100th day of dibbling

T12 which recorded 59.80 kg/ha was the highest
end was on pst with 76, T7 and T2, T2 and TS5, TS and T10,
T10 end T1, T¢ and T3, T8 and T9 were on par. Til
recorded least uptake of 30.50 kg/ha.

{d) Harvest
Ti2 recorded maxzimum uptake of &}.10 kg/ha and was

on par with 76 and 77, 716, T7 &nd T2, T2 and TS were oh

par. T1il recorded least uptaka of 30,90 kg/ha. T9 and 78,

T4 arnd T3 were on par.

(3) Eotash upteke
{(a) éoth day of dibhiing

In the céoe of K,0 algo Ti2 recorded highest uptake

of 97.44 kg/ha ond wass on par with T6 and T7. T7 wes aleo

on par with T2, T5, T10 and Tl. T10, Ti, T4 and T3 wers
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Table=l1({c)

potagh uptake by the crop at different da
Sreste 60 80 100 Harvest
T 78,60  83.15 85,82 87.44
T2 85,06 89,84  91.66 92.42
™ 70,06 7219 75,95 76,53
T4 70.11 72.20 75,86 78424
5 85,80 67.82  92.60 94 »31
% 96,88 102,62 106.42 108,75
77 88.98 93,10 96,24 98.22
T8 63,86 66,62  68.24 70615
T9 55462 57.02 61026 62070
O 79,84 82.62  87.08 87,7
721 44.08. 44,18  48.84 50046

Ti2 97.44- 104.84 108,26 109,51

-

cb {0.05) 9,522 10,403 12,052 12,102
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alsc on par. T1l recorded least uptake followed by TO
and T8 which were on por.

(b) gcth day of dibbling

Hdghest uptake of 104.84 kg/ha2 occurred in T12
which was on par with 76 and T7. T7, T2, T5 and T10
wWwere also on per. T3 and T4, were on paf with T1 and
T10 on one side and T8 on the other. T11 recorded

lowest uptcke. T9 and I8 were on par.

(¢} looth day of dibbling
Highest uptoke occurred in T12 and was con par.

with T6. T2 amxl T5 were on par with T7 on one hand ard
T1 and T10 on the other. T10 and T4, T4, T3 and T8 and
T8 &nd T9 were all on par. TI1l recorded least uptake of
48.84 kg/ha, '
(d) Harvest

T12 continued to record highest uptake of 109,51
kg/ha end was on per with T6 and 77, 77, T2, T5 and T10
were on par. T10 and 71, T4 and T3, T8 and T9 were also
on pare. TI1l recorded the lowest uptake of 50.46 kg/ha.

(4) Proteoin content of grains
Thae analysis of variancs table is presented An

AppendixiX and meen values in Table=l2.

Protein content of grains was highest (8,75
per cent) in Ti12 which vesp on par with 75, T5 and 76,
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Tablgwl2

Protein content of grains 5@ cent]

Treatnents Protein
percentage
71 .o ' 8.19
T2 .o 8417
T3 oo © 8.07
T4 | .o © 8,13
75 we © B.59
76 os © 851
77 ' oo 8438
T8 oo’ © B8.03
79 | as 8405
TLO oo © Be29
Ti1 o’ © o Bl02 -
T12 ' oo’ © B4T5

B {0,05) . 0.176
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T6é and T7, T7 and T10, T10, T1, T2 and T4 wore 8ll on par,
T1i recorded lowest protein content of 8.02 por cent which
was on par with T8, 79, T3, T4, T2 ard Ti.

IV. CORRELATION STUDIES
The values cf simple copreolation cow-efficients

vere worked cut end presented in Teble«l3. All the
correlations were significant. The dry nmatter production
of crop was negatively correlated with thet of wesds and
'r? vhlue Was «0,6617.

N _15205 and K;0 upteka by the émp wan negatively
correlated with K, P20 and K,0 uptake by weeds as well
as dry nmatter production of weeds., The ‘r' value
corrvesponding to the uptéke of three major mitrients wero
«0:5808, «0,7402 and ~0,5180 respectively. The 'x' values
correlating ths dry matter production of weeds and N,

P50, and K,0 uptake by the crop wore -D.4820, =0.4252 and
«0.4134 respectively.

The grain yield wss negatively correlated with
the dry matter production of veeds and mutrient (N, P,Og
and R,0) uptake by weeds., The ' values were ~0.4950,
=0,4720 and «0.4304 respectively for dry natter production
and natrient upteke. The grain yield wae positively ‘
correlated with N, Pp0g and Kq0 upteke by the crop Qith e
values of 00,4724, 0.,4858¢ and 0.4724 respectively.
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Tablgwl 3

0of simplo correlation co-efficient

21 Charecters correlated Correlation,
1, Dry matter productlon by crop i

Pry matter production by weed 0,6617%* .
2e Dry matter oroduction hy weeda ®N uptak.e

by the crop 0.4820"*
3. Dry wmatter production by weeda x P uptake

by the cxop 0.42528%
4. Dry matter production by weeds x K upt:a!m

by the crop 0.4134 7
Se Grain yleld x Dry matter. prcduction by weeds 0,7459%%
Ge Grain yield x N uptake by.crop 0.4724 &
7. Crain yleld x Py0g uptake by crop 0,4884 »*
8. crain yleld x K0 uptakn by crop 04724 %%
D Grain yleld » N uptoke by weed 04950%«
10 Graln yiold x FaQg tptake by weed 0.4720%%-
il Grain yleld = KoO upteke by weed 0.430C4" 2
12 N uptake by czop x N uptaéke by weed 0,5808%*
13 P,0O  uptake by arop x P,0, upteke by veed 0,7402%
14 K,0 uptake by crop x K,0 upteke by weed 0.,4134 %%

¢ < Siﬂn{()icqﬂql' qE a0} ]evel

o
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ECONOMICS

'fhe data revealed that herbicide treatments gave
higher net profit than hand weeding treatments, except
in the case of pendim&'i:hal:ln. Of all herhicide treatw
ments benthecarb 2,0 kg ai/ha gave the highest net profit
Of R5.2307,00/ha followed by nitrofen 1.875 kg ai/ha and

bentazon 2.0 kg al/ha with profits of k,1489:00/ha and
Rse1186.00/ha respectively. Bethiocarb 1.5 kg ai/ha recor-
ded profit of R.961,00/ha, Logal practice of hand weeding
twice recozded a profit of Rs,346,.00/ha,



Tabkle 14

Feoncmics of crop production

Trestments Yield ﬁgﬁga&a’agﬂ gﬁffézgfi ‘;ﬁea Pirice of imreazsed_ Yiald ;tggz;zggﬁil

Grain Straw control es/ha Grain Straw  Total e/ D3
Grain Straw s./ha Be/h2 Bs./h38

T 3014 5768 153 458 220 459 226 685 465

Ty 3263 5790 402 480 260° 1206 240 1446 ilee

T3 2865 5784 4 474 230 iz 237 249 19

T, 2978 5658 117 348 245 351 174 525 280

Ty 3163 5861 302 551 220 205 275  1isl 951

Ty, 3509 6557 648 1247 260 1944 623 2567 2307

T, 3358 6107 497 797 400 1401 398 1889 1489 <

T 2916 5422 55 112 200 165 56 221 21

Tg 2934 5331 73 21 600 365 10 375 225

o 3056 5833 195 522 500 585 261 846 346

714 2361 5310 o o 0 0 o o o

T.0 3523 6486 662 1176 3000 1986 588 2574 =426

Graln = 8.3/ kg

' Strew = 50 po/ky



DISCUSSION



DISCUSSICH

A suitable weed control method for sewi dry
dibbled orop Of rice was studied with rice variety Jaya
ot the Rice Research Station, Kayamkulam during Vipipet
(£irst corop) scason of 1981. The results cbtained frop
the experiment were statistically analysed and exo

discussed below,.
I. WEED CHARAOTERS

A, Heed spocieg
The wesdflora infesting rice crop conpriced of

gragoes, sedges and broad leafed weads. Caonpetition
was postly by grasses followed by sedges and hroad leafod
weeds. Prodoninant grasses were Prachiaria romosa,

Eochinochloa golomim, Echinechloa crus-agaili and

Sacadolepis indica, Cyrarusg iria and Cyperus rotundus

vere the important scdges whereas Cleomo viscosa and

Menochordsd viginalis weze connon among the broad loafed
waeeda,

Be Heed rooulation

Viged population was recorded from 20th dasy of
dibbling cmwanrds upto horvest at 20 daye interval.
HMonooot and ddecot weed populaticon were estimated separately.

In rice 1t was observed that monogot waeds predominated
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throughout the crop pericd. tMonocote having oimilep
growth heblts could compete with rice crop especially
dwarf indinas, more efficiently than the dicots.

- Moraover dicot weeds yejuired more space compared to
monocots and 5o due to lack of suffledent space they
could not ihz:ive well. Monooots like Ichinochloea colonurm,
Echinochlos grus-qalli, Secciolepis indica ete. had -
growth habits very similar to rice and seo zice could not
suppress them. De Datta et al, (1968), Gopalakrishna
Pillal st al. (1974), Ravindran (1576), abraham Varughess
(1578) and Sukumari (1982) got similar resuletn,

(a) Honocot weed popmlaticn

Monocct weed populotion recorded maximum in the
unweeded control plot at all stages of chservaticns In
this case the mean nuwber of weeds was the highest on
the 20th day of dibbling which deereased on 4Cth day and
from then omsards the number was more or less constant,
This was becavsn of the flocding of the f£ield after rains
on 3Zrd day.

In the plots receiving hand weeding on 15th and
30th days it was found that the monocot weed porulation
was comparatively lowver then those present in the other
two hand weeded plots in all the ohservations from 20th
day of dibbling uptc harvest. From 60th day of dibbling
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upto harvest, in genersl hand weeding either on 15¢h day ar ©
on 30th day were on pax, while hand weeding on 1i5th and

30th day was superior to the cthar two hand weedinys.

This éhcwa that for rice c:op'grwn under seni-dry
conditions twe hand weedings -ar:e remired during the erop
period to suppress the monocot weed population.

In the case of plots treated with herbicides
(benthiocarb 2.0 kg ai/ha, nitrofen 1.875 k3 ai/he amd
hentazon 2.0 kg ai/ha) tho weeds wers cauparatively lasger
in mumber throughcut the ¢rop growth pericd, This shous
that theso chemicals were effective in suppressing monceot
weed growth in rice fields than othor herbicide treatments.

Coauparing hand weeding and chemical weed gontrol
it may be noted that hand weeding on 15th and 30th days
was ag good as bentazon 2.0 kg ai/ha and benthliccarb
1.5 kg ai/ha, whils banthiccarb 2.0 kg ai/ha and nitrofen
1.875 kg al/ha were significantly superior to hand weedding. |
Penoxalin at both the rates wes not effective in controlling

monogot weeds in rice grown undex:‘semi-dry conditions,

Since the orop and the pajor portion of weeds
were having similar growth hahi.te/ vaodse were able to
edjust with tho availlsble space in the £ileld for their growth,
Morsover the crop being a semi-dwarf type the abhility to
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gmother weeds wera compardtively leoss as compared to

tall :Lndicaa, This is in agreenent with the £indings

of soveral earlier workeors ag Chang (1971), Baskett et al,
{1973), Ravindran (1976), Vaxughege {1978), Singlachar ot al.
(1978), choi (1979), Yang et al, (1980), Eéstin (1981)

and Sukumard (1582).

(b) Dicot weed population
Dicot weed population was higher in the early

stages of growth of rice le. upto 40th Qay cof dibbling,
This consisted mainly of dryland weed viscosa
which was the prineipal weed of the rrevious summer crop,
sesanum. After the receipt of rains they were killed due
to flooding while other dicc:t weeds like Moncchoria

viginalis contimied to persist in the £ield,

In the umwecded control plot maxinmum number of
dicot weeds were found upto 20th day of dibbling, after
which they vere redugced due to raina,' and was more or
less same ag that in the other plets,

Comparing the hend veeding treatnents, hand weeding
on 15th and 30th day of sowing suppressed the weed growth
efficiently upto 40th day of d@ibbling campared to eithor
of the two types of hand weedings on 15th or 30th day of
dibbling. After 40th day the dicot weed porulation was
comparatively less in all tha hend weeded plots,
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Dicot weed popuilation was conslderably reduced by
8ll the chemicals upto 4Cth day of dibbling. After 40th
day of dibbliny there was not much variation in the dicot
weed pormiation in the herblcide treated plots,

Comparing hand weeding and chemical weed control,
it can be seen that herbicides control the dicot veeds
much batter than hand weeding upto 4Cth. day of dibbling.
After thie paried thore is not much variation between the
hend weeded and herbiclde applicd plots since the dicot
weeds were destroyed due to the raing which have set in by
32nd day of dibbling. Sridhar et al. (1974), Baker (1975),
uib et al. (1976), Nisnikawa (1976), Atwell ot al., (1978)
and Santos et al., (1979) have reported similar results.

(¢) Total weed rorulation

T;:atal vwead pomilaticn was recorded on 20th, 4Cth,
&0th, 80th and 100th day of dibbling and st harvest which
showed significant diﬁfereﬁce due to treatment effect,

Total weed porulation wag the highest on 20th day
of dibbling in the unweeded control end rainfall on 32nd
day reduced the weed population substentially but not as
goott as the chemical or manual weed control and the
ropulation continued to reduce urto 60th day of dibbling

atter which they were morve or less the seme. Thim shows
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that in Onattukara region the weed population sutcnaticsally
get reduced with the onsst of monsocn, hut tha reduction
wap not sufficiently high encugh for the ¢rop to grow
without ccoapetition.

Among the hand weedings, it was found that hand
weeding on 15th and 30th days continued to suprress weed
growth throughcut the czop period when compared to single
hand veedings given on 15th or 30th day of dibbling,

Since the dicot weed population was proporticnately smaller
than the monocot weed population the reduction in total

waed nunber after rains was not nmuch.

-Herbicide application was found to suppreos the
total weed population as compared to unweeded control.
Ancong the herbicides nitrofen 1.875 kg ai/ha, benthiocarb
2.0 kg 3i/ha, bentazen 2.0 ky ai/ha and benthiccarb 1.5 kg
ai/ha were found to be very effective in suppressing the
total weads throughcut the crop growth, econpared to other
chenicols, Baker (1975), Larrea (1975), Rao et al, {(1976),
Sridhar et al. (1976), Ravindren (1976), Ravindran et al.
(1978), Gill and Mehra (1981) obtained similar results of
weed control with banthicearh,

Between mechanical methods and chemical pethods it
pay be noted thet hand weeding on 15th and 30th day was
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abla o suppress the weed number more then any of the
chemical methods on 20th and 40th day. Studies conducted
by Abreham Varughese (1978) and Sukumari (1982) brought

cut the fact that a weed free pericd between 20th and 40th
day of sowing is the most czitiéai pericd of weed infestie
tione. Thorefora it may be concluded that hond weeding on
15th and 30th day of dibbling was ag good as chemical
pethods in controlling weed popilation, during the cﬁitical
poricd.

The weed population in plots troeated with
banthiccarh 2.0 kg ai/ha and nitrofen 1.875 kg al/ha was
found to be on par. Since benthioccerb 1.5 kg 8i/ha is
as good asg benthioparb 2.0 kg ai/ha it is enough that é

lovwer dose is applied which is more eccnomicalbwﬂﬂqwaé°6¢sz

. conbol .
C. Dry matter produetion by wecds

Dry matter preducticon was the highest in tho
control plot at all stages of growth and wes significantly
higher than all otheyr treatments. Unchecked wesd grosth
during the crop pericd was responsible for the increased
dry wolght of wesds in the control plot, Tha weeds
exploited the nutrients and other benefits meant for the
crop plants resulting in more dry matter production of

weeds and less Of Crop.
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Plots hand weeded once recorded higher weed dry
matter than tho plots hand weeded twice, This showed
that hand weeding once wag not much effective in suppre=
ssing weed growth wh.i-.cb consumed considercble quantity

of soil nutriente.

Among the herbicide trested plots benthicearb
2.0 kg at/he and nitrofen 1.875 kg ai/ha recocded lowest’
dry meight, Thiz proved that thess herbicides had tho
aebility to suppress weed grawth for longer periods due to
their ﬁzolonged toxie effeqts Bentozon 2,0 kg ai/ha ard
benthiocarb 1.5 ky ai/ha recorded the. next lower dry welght
throughout the crop growth, Benthiocarb 1.5 kg ai/ha
suppraésscd weed dry matter accurulation in the early pericd
upto 4Cth day of aibnling, which. ie considerefi as critical
periocd of weed infestation. Abrahan Varughese (1978) and
Sukumard (1502) almo obtained sinilar results.

Comparing dry matter production in herbicide treated
end hand weeded plots it can be seen that herbicides
benthiccarbh 2.0 kg 24/ha, nitrofen 1,875 kg ai/ha amd
benthiocarb 1,5 kg al/ha were significantly superior to
hand weading twice in suppressing dry matter accumulation
by weeds, This is due to the prolonged toxie effeat of the
chomical even aftar the rain have set in. Though the total
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weed porulation was high in nitrofen 1.875 kg ail/ha amd
benthiccerb 2.0 kg ai/he trested plots than plote recel-
ving hand weeding on 15th and 30th days in the early steges
of erop growth, the dry matter a2ccumulation was just the
reverse., This shows that weeds germinated in the chemicé}.
treated plots were incapable of 2ccumulating Gry matter
due to the toxie effect. Hence it is mot the total weed
nunber but the dry matter accumulation which is more
important with regard to crop production.

Revindran (1976), Sridhar et al. (1976) ard
Moursl (1978) reported reducticon in weed dry matter by
the use of chemicals, compared to hand weeding,.

D, Heed control efficiency
Waeed control efficicncy of the various treatments in

conparison with the complete weed free condition showed

that nitrofen 1,875 Xy ai/ha and benthioccarbh 2.0 kg ai/ha

had a very high efficiency of more than 76 per cent while
benthiccarb 1.5 kg ai/ha and bentazon 2,0 Iy ai/ha had an
effect ranging botwech 66«70 par cent. Bentazon 1.5 kg/ha

and hand weeding 15th and 30th days had an efficiency

ranging botween 54«50 per cent while all cthers had as efficia-
ncy below SO por cent. This indicates that nitrofen

1,875 kg ai/ha, henthiocarh 2.0 kg ai/ha, bentazon 2.0 kg

ai/ne and benthioccardb 1.5 kg ai/ha wa}.-;a nore efficient than
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hand weeding on 15th and 30th days of sowing while it
was more efficicnt then the other chemicals, This ia
in agreement with the works of Mchmmed All and Sankéran
{1975), Ravindran (1976) and Sreedevi (1979).

il. OBSERVATION ON CROP

A, Crop grouth characters

(a) plant beight
| In general the height cof plant was found to be
mininmum for unweeded control plot throughout the crop
growth. The severe ¢rop-wead compatition reduced the
availability of nutrients and other benefits for the crop.

The height was more in plots hand weeded twice
than those plots which recalved a single hand weeding cnly.

. Among the herbicide treatments, benthiccarb 2.0 ky
al/ha was superior to all others, which was followed by
complately weedw-frea gondition, nitrofen 1.875 kg ei/hs,
bantazon 2.0 kg ai/ha and benthiocarb 1.5 kg ai/ha, It
may be noted that weed population hoth menocet and dicot
es well as total, and dry matter eccumulation were lower
in these treatments., The reduwtion in weed conmpetition
for epace, nutrients and water has helped the crop plant
to have a mrient growth and exprass itself to the
maximun height possible.



110

Conparing hand weeding and chemical weed eontrol it
nay be noted that chamical weed control by the application
of henthiocarb 2.0 kg 2i/ho 2nd nitrofen 1,875 kg ai/ha
wag as gocd 25 the conplots weed free plcts, Hoand weedling
on 15th and 30th daoy of dibbling produced the same helght
as those plents in plots treated with benthiocsrb 1.5 kg
ai/ha end bentazon 2.0 kg ai/ha,

Simllar reeults were reported by Makhopadhysy et al.
'{1971), Ravindren (1976) and Sreedevi (1979).

(b) Tddder count

Tiller production in rice wos significantly
:Lnfluemag‘s‘ by Weed cenpetition. The tiller count prograe
‘ss:h}ely incma.'seﬁ in all plots upto 80th day of Gibbling
after which there wes & reduction in numbor. This may be
due to tho fact that all tillers did not turn productive
and grouth of the early tillers suppressed the later ones

which being a charagter of rice crop,

The minimum tiller count was noticed in the urweaeded
control plok which show that weed competitien reduced
tillering of ths crep.

The best anong the hand weeding treatment wasg
ccmplete weed free condition followed by hend weeding on
15th and 30th days and then plots receiving hend weeding
only once,
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Anong the herbicides benthiocarb 2,0 kg ai/ha
wag found to produce maximup number of tilliers closely -
followed by nitrofen 1.875 kg si/ha. Among other
éhmuicals bentason 2.0 kg ai/h3 and benthiocarb 1.5 ky
al/ha followed the above two treatments,

Coaparing chemical weed contrdl and hand weeding
it can be sean that banthiocarb 2.0 kg ail/ha treateqd
plots vere suparior and as good as plots completely free
of veedas., Hand weading 15th and 30th day was ag good as
bentazgon 2.0 kg ai/ha and banthlocarb 1.5 kg ai/ha.

In the early stages of orop growth the post impore
tant fector that limits crop production in COnattukara is
the limited avallebility of molstura, since the crop is
sown urkler dry ccohditions., I,The grawth and dry matter
accumulation of weede were supprossed by these chemicals
which helped to enhance thc; production of tillers, Sinilar
regults of reduction in tillering due to weed competition
wag recorded by Swain (1967), Spith ong Shaw (1958),
Kleing @and Noble (1968), MNoda et al. (1568), Chang amd
Ds Datta (1972), Sridhar et al, (1974), Swain et al. (1975),
Norayana Swampd (1976), Revindran et al, (1978) and
Sukumard (1982).
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(o) LAl

1AI was also influenced by the treatment effect.
LAX increaced in all plote upto S0th day of dibbling
agter which it decreased. This was due to drying up of
older leaves after the panicles have come cut and the
produstion of boot leaf stops further increase in leaf
area vhich is a charanter of rice crop.

The mininup IAX was noted in the unwesded control
plot at all stages of growth which was due to the cevere
conpatition between the crop and weed,

Ameng tha handd veeding treztnents maximun LAY was
noticed in the conpletaly weed freae plot which was due to
the cboenca of conpetition with wesds, Hax{d vesding twice
was found to be hotter then weeding only once vwith respect
to leaf ares develommant.

Benthiocarb 2.0 kg ai/ha trested pict was found to
have the highast IAI among the herbicide treated picts
¢losely followed by nitrofen 1,875 kg ai/hs., Bentazon
2.0 kg I.i/ha_ and benthioccarh 1.5 kg ai/ha vere the next best,

Comparing hand weeding and chemicenl weed control,
application of benthiocarb 2.0 kg ai/ha, and nitrofen

1.875 kg ai/ha was on pour with tha completely woed free
congdition, ‘
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Similor results of decrease in LAY due to weed
conpetition were repurted by Cuh et al, (1975), Sreedavi
£1979) and Irthuyaraj .ot al, {(1980),

B, Yield choractorg '
() Productive tillers/hill

pProductive tillers/hiill was significantly influenw
aad by the treatments. Unweeded contrel ﬁlot produced
minimup nuober of productive tillers/hill which showed that
severe crop weed campetition reduced tha productive
tillers/hill,

Highost productive tillers of 5.42/hill was noted
in the p'loteé kept weed £ree which was superior to all other
hand weedingsS.

Adncng the hand weeding traatments paxioun productive
tillere of 4.5 was found in hend weeding on 15th end 30th
days which wes on par with hend weediny either om 15th or
on 3Cth day which shows that any of the hend weeding treate
mant could influence the prcductive tiller number. Thig
nay be due to the suppreosion of weed growth by one or two
weadims, Stirring given to the soil might have helped in
thae reduction of weed growth. as well as conservation cof

moisture in soll,

fdpong the herbicide treatments, benthiocarbh 2.0 kg
ai/ha recorded tho paximum productive tillers/hill which
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was conl par with the weed free treatment. This pay be due
to no conpetition fram the wead and the crop could utilise
maxinum nutrients for thelr growth and grain formaticn.
All other herbiclide trestments were found to be on par

hetween themselvas,

Betwaan hand weeding and chemical control, all
'treatments except benthiccarb 2,0 kg ai/ha was found to be
on par with hand weeding on 15th and 30th days and hand
waeding 15th day.

This is in agresment with the chservation of
Matsushima (1957) that productive tillers/hill are
greatly influenced by the N cupply and level of solar
radiation at tillering. Arali (1567), Main and Rehman (1969),
Chang and Datta (1972), Mohampmed Ali end Sankaren (1975),
Narayana Swani (1976), Ravindran (1976), Sharma et al. (1977),
Abraham Varughese (1978) and Sukumari (1982) chserved
reduction in productive tillers due to weed competition.

(b) Panicle characters
The treatments had significant effect cn length of

the panlele, welght of the panicle and nunber of £1lled grains
per panicle,

The minimun record of ponicle charecters was noticed
in the unweeded control plot., This may be due to the
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competition between crop and weed for nutrients and
other beneflts G crop preduction.

apong the hand weeding treatments hand wesding on
15th end 30th days was abls to produce nmore length, |
waight and nunbeox of £4lled grains/penicle, then plota
hand waeded OncS.

Benthiocsrh 2,0 kg 8i/ha was able to g:lée Imaximun
in all the panicle eﬁﬁmtera, which was follcwed by
ccapletaly weed free plot, Nitrofen 1,875 kg ai/ha,
benteazon 2.0 kg ai/hs, benthiocarb 1,5 kg ai/fha, ‘
bentazon 1.5 kg 8/ha and pendimethalin 1.5 and 1.0 kg
ai/ha had penicle cheracters in tho descending order.

Compazring heorbicide applied énd hond wesded plots,
it can be seen that chemical weed coptrol favourad the
panicle cha:;:actem. This indicates that lesser weed
gompetition helped the crop in gotting maximum favourehls
conditions £or' yield attriluting characters like number cof
productive tillers/hill, length ond weight and nunber of
£1lled greins/panicle.

Sukumard (1982) reported decreasa in length of
the panicle due to compstiticn with weeds. Sreedevd (1979),
Jobn (1981) and Sukumeri (1982) reported reduction in
panicle weight due -to weed compotition, Main and Rehnan
(igsm. Yogeswara Rao and Padmanabhan (1972},
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Narayena Swaml (1976), Ravindran (1976), Sharma et al.
(1977), Srveedevi (1979), Jechn (1981) and Sukumari (1982)
reportaed significent effect of weed growth on number of
£illed grains/panicle.

(o) Thousand grain weight
Though there was signiflcent difference betwaen

treatments on thousand grain weight the common trend
exhibited by the nunber of productive tillers, length
end welight of the panicle and number of £4illed grains/
pénicle was not exhibited in this case. Bentazon 1,5 kg
ai/ha produced & maxinmunm grein welght which wag on par
with bentazon 2.0 kg ai/he and superior to all other
treatnents. Nitrofen 1,875 kg ai/ha treated plots
recordad the next higher grain weigﬁt which was on par
with all other herbicides as well as with weed free plot
and hand wecdings. This indicates that in general
thousand grain welght was influenced only by bentazcon
and none of the other treatnments. No special reason can
be attributed urkler the present situation for such a
result, Nair and Sadanendan (1975) also cbtailned similar

results.

in general most of the yield conponents wera
influenced favairably by benthiccarb 2,0 kg ai/ha folloawed
by nitrofen 1.875 kg ai/ha bentazon 2.0 kg ai/ha '
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benthiocorb 1.5 kg ai/he as well 23 hand weeding on
1sth and 30th days of dibbling.

(d) ¢rain yield
Data show that competition between crop and vweed

affected the grain yicld significantly. Unweeded control
plet recorded minimum yield which was due to the efiect
of weed compatition on the yigld attributes,

among the hand weeding treotments camplote weed
free condition preduced the meximum grain yleld followed
by hand weeding on 15th and 30th days. Hend weeding once
did not produce geod yield,

Highest yield among the herbicide treated plots
was recorded in benthiccerbk 2.0 kg al/ha treated plots.
This can bg attributed to the greater munber of produative
tillers, heavier panicles end more number of £illed grains |
per penicele. Ravindran (1976) also reported that
benthiccarb 2.0 kg ai/ha produced highest grain yield in
tranesplanted rice, Nitrofen 1.875 kg ai/ha, benthicecarb
1.5 kg ai/ha and bentazon 2.0 kg ai/ha treated plote also
recorded better yield than pendimethalin treated plots,

Between hand weeding and chemical weed control,
benthiocarh 2,0 kg ai/ha, nitrofen 1.875 kg aisha,
bentazen 2.0 kg ai/ha end henthiocarb 1.5 kg al/ha
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produced 14.8 por cent, 9.9 per cent, 6.8 per cent ard

3.5 pér cent higher yield respectively than the local
prectice of hand veeding twilce, The above findings are

in agreement with the worke of Chang et al. (1971),
Mcheonmed All and Sankaven (1975), Larrea and Lucema (1971},

etal.
Rangiahnug'?d), Ravindran (1976) and Sreedavi (1979),

(a) Strew yield
Minimun straw yleld was recorded in the unweeded

control plot where the plapt height and tiller production
" were lesser due to severe weed campetition.
Hand weeding twice recorded higher straw yield
than hend weeding once. | |

Anong the herbicides hanthiocart; 2.0 kg ai/hs
recorded maximun straw yleld which was on par with the
conpletely weed free candition, Nitrofen 1,875 kg ai/ha
and benthiocerb 1.5 kg aj/ha also recorded higher ylelds.

Hand weoeding twice was on par with plots trested with
nitrofen 1,875 kg ai/ha and benthiocarb 1,5 ky ai/ha.

The higher straw yleld is attributed ¢o the plant
height, larger leaf area nore nurbaer ?f tillers and more
nutrient ugtake by the crop. This 18Aagreement with the finde-
ings of Mani (1975), Ravindran (1976), Abrahan Verughese (1978),

Sreedavi (1979), Jdchn (1981) and sukumazi (1982).
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(£) Weod Index

Weed Index 18 the reduction in yield due to
the presonce of weeds in camparison with the yleld of
ploto having mdnimym wesds. Benthioccarb 2.0 kg ai/ha
recorded an index of C.¢4 which shows that it was as
good as the weed free situation., "Among the herbicides
nitrofen 1.875 kg ai/ha/bantazpn 2.0 kg ai/ha end
benthioccarh 1.5 kg M/_ha were the next beot,

¥ith regards to hand weeding thore wag nct nuch
variation wilith weeding once cor tuiece., The cgntrol plot
showed naximun weed inde?c which wes nearly the same 88
pendﬁmethalin at 1.0 kg ai/he. Reduction is weed index
by proper control of Weeds were repcrted by Ravimndiran
{1976), Abraham Varughesc (1978),. Sreedovi (1979),
John (1981) ard Sukumard (1982),

IIX. CHEMICAL ANALYSIS

() Mutrient uprtaeke hy weeds
Table~10 2, b and ¢ ‘shaw that uptake of N, 9205

and K,0 by weeds.

it 1is seon that the uptake of nutrisnts in tha
weedy chieck vardies with regard to the ﬁype O£ nutrient
though the maximum uptake of all the nutrients was noted
in the weedy check compared to other treatments. In
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the ctse of N, the uptake was stcep and linear upto
60 days after sowing, after which it levelled off.
In the early stages the uptake was very low. From
2Cth to 40th day the increase was 12,74 kg/ha while
from 40 to 60 days it was 17.93 ku/ha.

The pattern of uptah of P,0, was diﬁferent.
There wes uniform uptak.e throughout the growth pariod
though the quantity of uptake waﬁ less. In the case
of potash ubtake thera was a constant mcnaqc upto
100 days agter eaing.

From these it can he concluded that ﬁha weads
cosplete with rice crop for N upto aoih diy of dibbling
ad in the case of PO, and xzo upto harvest., So
the weeds are to be ‘:enmrcd bafo:e 60th day of sowing
a3 vall as bhefore nitrogen fertilisaticn especially in
nitroge:i defficient soils (Table 1), =0 that co:mpaﬁtaon
can be reduced, |

daong the hand weeding treatnents hand weeding
twice was able to reduce the upteke than hand weeding once.

Among the varicus herbicides N, P,05 &nd K0
uptake in genorsl was low in benthiccarb 2.0 ky ai/ha
and nitrofen 1.875 kg ai/ha treated plots followed by
bentazon 2.0 kg ai/ha and benthiocardb 1.5 kg ai/he.
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This was attributed o tha low dry matter acoumulation

by weeds in those treatments,

Comparing herbicides and hand weeding, herbicides
were pore effective in reducing the urtake than the
hand weeding, Reduced uptale by weeds in herbicide
applied plots were reported by Verma and Mani (1970),
Rapamoorthy et al, (1974), Ravindren (1976), Sreedevi
(1979) and John (1981).

(b) Nutrient uptake by the crop
In general N and K0 uptake by the czop was higher

than p,0. at all stages of crop growth. N, P,0q and KZO
uptake in the unweeded control plot showed a minimum
uptéke at all steges from maximum tillering (6Gth day)
upto harvest, The rate of N uptake increased upte 100th
day aftar Aibbling and then it decreased. The rate of
uptake of phosghorus decreased £rom BOth day of dikbling,
while the incrcased uptoke of potash continued throughout
the crop growth. 7This shows that the ¢rop has the ability
to chsoxb nutrients throughout its growth period and
competition by weeds reduced the uptake by the crop.

Amohg the hand weeaeding trestments, hand weeding
twice was able to increase the uptake than hand weeding

onca. Among the various herbicides mutrient uptake in
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benthiocarh 2.0 kg/ha treated plcts and nitrofen
treated plots were on per with the complate weed fres
condition which recorded maximum uptake of nutriente.
EBentezon 2.0 ky/he and benthiocarb 1.5 kg/ha also

recorded better uptake,

Comparving herbicides and hand waeding, it can
be sgen that herbizides are more effestive in increasing
the uptake by crop, waich was dua to reduced crop-weed
compatition and hence greater dry watter aocumulation

by tho cxope.

According toc Takahashi and Muraoyama (1953) and
Sukunard (1982) ahsorpticn of nutrients such as M, PO
and K,0 were usually rapid between tilloring and penicle
formation, Chemical weed control which provided little
weed growth by nersistent actien of herbicides in tha
soil maxinised nutrient uptake by the crop by avolding
conpetition during tilliering and panicle initiation of
the crope I£f weed growth were more in this perleod, they
could deprive the crop of substantial quantity of mutrients

a5 shown in the unuveeded control plot,

Boerma {(1952), Swain (15567), Mani (1975),
Ravindran (1976), Abraham Varughese (1979), Moorthy et al.
(1972) and Sukumari (1982) obtained similar recults,
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{c) Protain content of grain
ieast protein content was noticed in the ule

weéded control ond protein content in plots hand waoeded

twice wao more comparad to plots hand weeded once.

Highiast protein content was neticed in the
ccmpletely weed £rae plot and wos f£ollowed by henthiccarb
treated plots, which was cn par with nitrofen treated

plots, Rest ©f tho herbiclide treatments were o par.

Aumong herbicides and hend weeding, those plots
tracted with herbicides recorded higher protein content
than the hand woeded plots,

Tha higher protein content in plots where no
weed existed was due to the higher nitrogen upteke by
the eropr batwesn panicle initiaticn and hazvest,
Takehashi ot al, (1953), Marayama et 8l, (1955} end
Tsuno (1968) peinted cut that the periocd of preduction of
assimilotes that are transloceted to the ear extends from
two weeks before heading to 4 weeks after it,

Ramencorthy ot al. (1974) end Ravindran (1976)
found that percentéege of proteln increased in weeded
plote compired to umsceded plots, Gomez and Datta {1975),
Ahroham Varughese (1978), Sreedevi (1979) and Sukumarl (1982}
also cbserved that control of weeds Ancressed protoin
content of grain in rice,
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iv. CORREIATICN STUDIES

Ueads in the zice £ield wers groupsd into
grasses, gadges ond broidwlstfed weeds, From Tables
3 and 4 it can he seen that grasses and sedges wWare
the predominant ones, Tho growth pattorn of grasses and
sedoes were pore or less sivilar to that of the rice
crope Thereforo the coupetition for water in the eszly
stages of growth and for nutrlents and light during the
entiré crop growth were ssvere, Weeds have better
capacity to &bsorb rutrients than rice ci:op both under

favourable ang unfsvourable congditions,

Corralaticn studies cshowed that dry natter
production by crop was negatively correlated with dry
patter producticn by weeds, which in turpn wés nagatively
corralated with ths nutrient uptake by the Crop.

Mmtricont ugtaké by weed and cerop were negatively corree
lated, Grain yleld of rice wasg negstivaly correlated with
the nutrient upteke by weed and positively correlated with
the nutricnt uptaka hy the crop. |

in 2 mixed pomiletion of crop snd weeds a severe
conpetition for nutrients existed between them, 80

vhenever nutrient uptske by weeds incresged, the nutzrient
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uptake by the crop was correspondingly reduced which in
turn_reduced the dry matter production by the crop, which
was reflected in grain yield also, Whenever tha nutrient
uptake by weeds Increased the dry matter_production of
weeds also increased, | . v

Okafor and Datta (lgfs) and Ravindran (1976) gpt
negative correlation between N uptake by weeds ang grain
yleld., Balu (1977) also found an inyerse relationship
between grain yield andlnutrient uptake by weeds., Mallappa
(1973) and Ravindran (1976) got inverse relationship‘
between N uptake by crop and weeds, Abraham Varughese
(1978) and sukumari (1982) obsexved negative correlation
between the nutrient uptaké by rice crop and weeds..

V. ECONOMICS

From the table, it can be found that all the treate
ments are Superior to unweedgd control except Ty ang le;‘
which showed a loss of k5,225.,00 and R,426.00 respectively.
Even though the yileld is substantially increased in le
the profit is offset by the high labour charge. Even the
normal method of weed control that is being practised in
Onattukara (hand weeding on 15th and 30th days) region

glves only 2 nominal rrofit of Rs,346.,00, This shows that



hand weeding on 15th and 30th day is economical-compared
to single hand weeding on 15th or 30th day.

dmong the herbicide treatments, benthbcarb 2.0 kg
ai/hé followed by nitrofen 1,875 kg ai/ha, ?entazon 2,0 kg
ai/ha and benthiocarb 1.5 kg ai)ha gave substantially
higher net returns over the local practice. This shows
that for Onattukara region higher profits can ke obtained
by applying any of the above herbicides instead of hand
weeding according to the availebility of herbicides in
the market. The order of priority of herbicides is as
followsa Benthlocark 2,0 kg ai?ha, nitrofen 1,875 kg ai/ha,

bentazon 2,0 kg ai/ha and benthiocarb 1.5 kg ai/ha,



SUMMARY



 SUMMARY

An experiment was conducted at the Rice Ressarch
Station of Kerala Agricultural University at Kayamkulam
during the first crop seacon of 1981=82 ¢o £ind cut &
suitable weed control method for semi-dry Aibbled crop
of rice using the varicty Jaya. The results of the

study age csummarised helow.

l. The cempotition was mestly by grassges followed
by sedges and broad leafed weeds. Brachiaria ramoss,

Echinochioa golonum, Echinochloa crus=qalli, Sa::::::!.olegl
’ oY
inddea, Cyperus iria, Cleome viscosa and Monochoria

viginalis were the impcrtant weeds in the field,

2+ Thraughout the crop growth poriod, moncoot
weeds predoninated and monceot weed population constituted
wore than S0 per cant of the total weed floras

'Je Benthlccerk 2.0 kg ai/ha, nitrofen 1.875 kg
ai/ha and bentazon 2.0 kg ai/ha eontrolled monocot weed
populaticn throughout the crop growth.

4. Picot weed populetion was manimum upto 40th
day of dibbling, eftaer which the number decreased cubstone
tially and contimued to maintain more or loss a constant

level,
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Se All the horbicide trestnents wore effective
in controlling dicot weed popumlation upho 4Cth day of
dibhling .«

6, Hand weeding 15th and 30th daye was found to
suppress total weed population as gocd as the chenlcal

treatments,

7. Benthiceark 2.0 kg ai/ha, nitrofen 1.875 kg
ai/ha, pentezon 2.0 kg ai/ha and benthlocorb 1.5 ky
ai/ha suppressed weed dry matter accumalation throaghout

the arop grovwth,

8+ Bonthicgarb 2,0 kg 3i/ha and nitrofen 1.875 kg
al/ha recorded weed control efficiency of more then
76 pez cent while beptazen 2.0 ky ai/ba and benthiccarb
1.5 kg al/ha recorded en efficlency between 66 and 70

por cente.

9, Ragarding the height of plants, benthiocarb
2,0 kg ai/ha and nitrofen 1,875 kg ais/ha was as good as
the complete vwaed fros condition. Hend weeding 15th and
30th day was a8 good as benthiocarb 1.5 kg ai/he and
. bentazon 2,0 kg ai/ha,

10, Benthiccexb 2,0 kg ai/ha, and nitrofen
1.875 kg ai/hia wore as gocd as the complate weed f£res
condition which were followed by hentazon 2.0 kg ai/ha
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and benthiocarb 1.5 kg ai/ha, with reepsct to the
nunber of tillers/m> and IAIL.

11. Renthiccarb 2.0 kg ai/ha was on par with
complate wesd free condition with respect to the runber
of productive tillers/hill., All other herbicide tredt-
mants were on per with hand weeding 15th and 30th days,

12. Chenical weed contrel in general favoured
ths production of highest panicle chazacters like length
of the panicle, veight of the paniale and mnber of
f£illed grains per panicle comspared to hend weading.

13. Bentazon 1.5 kg al/he and 2,0 kg ai/ha
produced higher thousand grain weighte

14; Yield of gralin vas significantly influsnced
by the herbicides and henthiocarb 2.0 kg ai/ha,
nitrofen 1,875 kg al/hs, bentazon 2.0 kg af/ha and
benthiceazb 1,5 ky 8i/ha produced 14.8 per cent, 9.9
per cont, 6.8 per cent and 3,5 per cont higher yleld
rospectively than the locel prectice of hand weeding twice.

15, Strew yield production was maxinum in
benthioccarb 2.0 kg 2i/ha treated plote which was on par
with ccoplete weed free condition. Hand weeding twice
vwas as good &g benthiocorb 1.5 kg ai/ha and nitrofen

1.875 kg ei/ha,
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16. Tha lower value of weed index (Q.4) wae
recorded im benthiccark 2.0 kg ai/ha treated plct and
highest value of 18.8 was recorded in the unweeded

conkLol,

17. Nitrogen uptake by weoeds was gteep and linear
upte 60 days of dibbling, after which it levelled off.

18, 9205 uptake hy weeds wés unifcrm throughout
the oreop growth, though the quantity of uptake was lees,

19, K0 uptake by weeds was significent upto 100
days of dibbling after which it levelled off.

20. Horbleoidgs - benthiocarb 2.0 kg eisha,
nitrofen 1.875 kg ai/ha, benthiocarb 1.5 kg al/he and
bentazen 2.0 kg al/ha recorded lower uptake by weeds than
hand wesding twice,

21, ¥ and K,0 uptske by the crop was higher than
9205 uptake at all stages of erop growthe.

220 N uptaoke by crop increassd upto 100 daya
atter dibbling and then it levelled off.

23, The rate of 9205 urteke decreased from 80th
day of dibbling, while the K,0 uptéke continued throughe=

out the crop grawthe.
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I

24, Nutrient uptadke in plcts treated with
benthiccarb 2.0 kg ai/ha and nitrofen 1.875 kg ai/ha

was on par with coauplete weed free condition.

25, Highost proteln content was recorxded in tha
ccomplate weed free condition which was on par with the

benthicearb treated plots and nitrofen treated plot.

26, Correlation studies showed that grain yleld
of crop was correlated negatively with nutrient uptake
by weeds and positively with nutrient uptake by the crope.
Dry matter production by crop was negatively correlated
with dry ma'ttex: preduction by weed which in turn was
nagatively correlated with nutrient upta};é by woed,
Nutrient dptakea by crop and veed were negativaly

corralated,

27, Based on the econcmics of mrotuction,
henthiocarb 2,0 kg ais/ha, nitrofen 1,875 kg al/la ond
bantaszon 2.0 kg ai/ha recocrded net profits of
Ré. 1684,00, Rs, 1091.00 end Rs, 946.00/ha respoctively.
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APPENDIX=I

Weather data during tho crop period (30-4-1981 to 9-9-1981) and its variation from the past 5 years

Sl. Stan- Pericds Tenperature®c Humidity (percent) Sunshine Total rainfall
Jic. darpd — hours v
gak Maximam Hinimum Fore noon  After noon
CoP v C.P v CP V CeP ¥ CP V CoP v

1 18 30/4 - 6/5 30e1 +0.26 2046 -0.22 93  +3.0 62¢4 + 166 B8ed6 =0436 35.12 = 16.72
2 19 7/5 «13/5 335 ¥0e74 24,7 =014 95 42,8 6522 + 2.8 7.08 =0.58 86.24 -~ 35.24
3 20 14/5 -20/5 34el 4152 25.6 40.72 92 =2,4 68.8 = 2.8 6.88 +3.08 118.32 =118.32
4 21 21/5 =27/5 33.2 41436 25,0 «0.30 92 «ly0 62.8 = 5.8 8,50 =0.50 46.48 - 33,08
5 22 28/5 = 3/6 304 =1.28 2448 =0.18 92 =2.8 72.4 + 9.6 5.46 =3.56 102.22 +101.48
6 23 4/6 =10/6 29¢1 =037 236 =064 96 4+2.4 70,6 +13.4 5.30 =4.40 95.00 +239.60
7 24 11/6 «l/% 29,5 «1e38 22,3 w140 97 43,0 74.6 +12.8 5.34 =2,14 109.12 +180.48
8 25 18/6 =-24/6 29,9 =lo26 23,6 =0,22 96 414 4.6 +13.4 3.92 +0.88 95,14 - 4.94
9 26 25/6 = 1/7  30.9 4048 23,6 =0.08 96 42,0 7T5.0 +10.0 4.72 $40.78 112,70 = S8.70
10 27 2/7 = 8/7 317 #1420 2440 4036 9 =0.8 736 = 2.6 4.26 +3.34 94.48 = 29,78
11 28 9/7 =15/7  3lel +0.82 24.0 40.34 54 =0.6 75.0 = 4.0 3.94 +1.86 72.24 + 38.76
12 29 16/7 =22/7 308 4070 23.6 +0.38 95 4048 77,6 = 4.6 3,96 +3.24 T0.90 - 10,10
13 30 23/7 -29/7 29.0 +0.12 23,5 40422 96 +1.0 79.0 =23.0 2,96 =~1.96 87.22 + 50,18
14 31 39/7 - 5/8 29.0 =1.34 23.1 w076 96 +4led T0u8 «10e2 5.82 =2.02 28.98 + 11,02
15 32 6/8 -12/8 30.5 =0eld 2424 +0.58 95  +0.6 7246 + 4.8 6.60 +0.80 37.22 + 27.58
16 33 13/8 -19/8 29,7 «1,72 27.3 43442 97 42,0 7140 +11.0 650 «=1.10 46.24 + 72.56
17 34 20/8 -26/8 29.9 =0e20 22,9 =078 96 #0.6 732 = 3.2 5.44 =0.06 69,72 + 63.68
18 35 27/8 = 2/9 3046 «1.54 23,9 =0.82 G4 =0,2 72.3 = 2.3 4.54 41,46 92.76 = 79.24
19 36 39 « 9/9 30e5 =0.20 23,8 40.60 96 41,3  73.2 4+ 0,8 4,40 «=0.40 124.40 + 18.00

CP = during the crop period
V = variation from the past five years

+ pore than 5 years mean
= less than 5 years mecan



APPENDIX=IT

Sumsry of the analysis of variance tables for weed
population/m® st differcnt daye agter dibbling

Mean oguares

source d.£, ‘ S —— - -
20 40 . 60 80 100 Harvaest

a) Monocot weed Qgglationgmz

Total 35

Replication 23 4.55 0,30 4,79 5,79  3.67 " 4,18

Treatment 11 142,26%% 59,19%% {3,20%% 43,074% 45,55%% 48,77##

Error 22 1.47  2.5¢ 2,24 217 2,10 1,98

b) Dicot weed population/m>

'I'oi:al 35

Replication 2 3,20 8,19 0,50 0.30 0.3¢ 0,24

Trestment 11 19,83%% 13,05%*  3,76%% 2,17%* 2,53%%  2,5gm

Error 22 3.29 2,54 0,42 0,30 1,64 2,10

e) Tetal weed mmlation{mz

Total 35 |

Replication 2 1,68  3.28 4,69 4,86 4.56  3.48

Troatment 11 130.99%% 66,36%* 45.18%* 45,57+ 4B.13¢% 50,01+

Error 22 8.96 2.74 1.9 1,99 2,10 - 1.%4

na significant at 0.01 level

NHotet Data znslyced after \’{mtransﬁomaticn



APPENDIX=-III

Summary of the analycis of variance tables for dry
welght of weeds/m” at different days after dibbling

Mean sgqueres

Source (= P 3N . .

20 40 60 80 100 Harvest
Total 32 _ _ . ‘ ,
Roplication 2 57.48 113.30 54,91 127,64 109.94 146,58
Treatment 10 2128.47*% 3855.,27+%6582,39%%7991,96** 9831 ,65** 10440.83*
Error 20 35.58 28.04 28.04 26.84 19.47 129.40

-y

e gignificant at 0.0l level -



APPEND IX= TV

Surmary of thae analvsls of varlance tables for hoight

of plents (cam) at different days after dibbling

Mean squeres
Source G.fi . . - e
20 - 1¢) - B0 - B0 100 ilarvect
Total a5
Replication 2 0460 6.82 3.74 9,64 306.86 85,32
Treatment 11 33,01%% 153,17%% 199,8344250 ,82%5339,20%% 460,254
Error 22 0.05 1.15 3.62 6.47 1.0 658

*k gilgnificant at 0,01 lavel



APPENDI XV

Sumnary of the analysis of variznce tobles for tiller

number/c® and IAI st 60th end Soth deys after dibbling

Lo L A Ny

Mean gqQuares

Source Gefe No.of tillers IAI

&0 g0 60 80
Total a5
Replicaticn 2 286,11 1BR0.13 0.04 0,02
Traatient 11 9854 . 58%* 150585,02%« 0,87k 0, 72»
Erroz 22 203,38 42754 0.07 0,01

Rt s;gnifican; at 0.01 level



APPENDIR=V I

cy Of the analysis of varionce tables

for gield conpenents

oy > ==y

. Medn sjuares
Sourae Aof mmmm - -

NooOF Panicle Panicle No.of Thousand
Frodu-  length welight £illed grain
ctive graina/ weight
tillers ranicle
pey
hill

Potal 35

Replication 2 0,085 0,03 6.78 12,27 0,30

Treatment 1l  1.20¢%  26,44%%  1,20%¢ 145,08**  2,30%
Erpor 22 0,18 1.04 3,38 1.30 5.15

** gionificant at 0,01 level
* significant at 0.05 level



APPENDIX-VIIT

Summary of the analysis of variance tebleg for putrient

uptake by weeds at different days after dibbling

. Meoan squares

Source Aefe -
20 40 60 80 100 Harvest
a) Nitrogen uptake
Total 32
Raplication 2 0.02 4,43 1.51 5.13 11,35 11,50

'S

Troatment 10  0.42%% 56,95%% 253,78%%360,70%% 475,684%578,26

Error 20 0,005 1.71 0.87 0.73 1,52 3,76
b) Phoapnorus uptake

Total 32

Replication 2 2.76 0.02 0.62 0,008 0.21 0.96

Treatment 10 L7.43n% 32.10** 3T777%% &7,TT** 96 ,81%%122 ,80**
Error 20 1.58 Q.19 Q.13 0.45 1,51 0.95

c) Potash uptake
Total 32

Raplication 2  0.80 0431 4.20 4.70 8.06 6422
Treatment 10 75.15%% 139,34%% 150,40%%218,97%* 221 .127°285,77*«
Error 20 6,50 0,06 1,07 0.99 0.79 ° 3.87

** gignificant at C,01 level



APPENDTH=VII

Summary of the analysis of variance table for yield

Source GQefe Mean sguares
Grain yield  strew yield
(kg/ha) (ka/na)
Total 35
Replication é 396,58 10209.70
Treoatment 11  173700.67* 479894 63 %%
Error 22 1035,92 26926427

“i gignificant at 0,01 lovel
x Siﬂnigcank et .05 level .



APPENDIX=-VIII

Sumpary of the anelysis of variance tables for nutrient
uptake by weeds at different days after dibbling

Mean squares

Scurce defe

20 40 60 80 100 Harvest
a) Nitrogen uptake
Total 32
Replication 2 0,02 4,43 1,51 5,13 11,35 11,50
Treatment 10  0.42%%  56,95%* 253,78%#360,70%* 475,684%578,26
Error 20 0.005 1.7 0,87 0.73 1,52 3.76
b) Phosphorus uptake
Total 32
Raplication 2 2.76 0.02 0.62 0.008 Q.21 0.96
Trestment 10 17.,43%%  32,10%%  37,77%% 47,77%% 96 ,.81%+122 ,80%*
Exror 20  1.58 0.19 0013 0.46 1.51  0.95
¢) Potash uptake
Total 32
Replication 2 0,80 0,31 4,20 4.70 8.06 6422
Treotment 10  75,15%% 139,34%» 159,40%%218,57%* 221,127 285.77%+
Exror 20 6,50 0.06 1,07  0.99 0.79 ~ 3.87

** gignificant at 0,01 level



Summary of the analvsis of variance tables for mutrient u

APDEND IX=IX

ake by tha crop ( a
at different days after dibbling and protein content of grain {per cent)

Scurce defe Medn square
60 g0
P,0; I N P05 20
Total a5 .
Replication 2 2.93 235 5.79 5,86 Oel38 2,28
Troatnents 11 120,07*x 21,36 80.,890%% JEEG JID** 51,38 160,82**®
Exrox 22 2,87 1,38 6.99 304 4 ..84 4 .64
sesvaasn ocontdoo-o-oooo
Mean sguare
100 - Harvest - Frotein content
of grain
N PZOS K%O N 9205 KﬁO
37.57 42.78 31,12 417.03 15.36 78.38 ‘00014
393,45 B2,50%% 217.72%* 721 .10* 127.01% 418,58% Q. lB%*
4 .86 33.07 12,81 238,97 13.84 0.,

7267

* pignificant at 0.05 level
=% gignificant at 0.01 lsvel
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ABSTRACT

An exporiment wes conducted at the Rice Ressanch
Station Of Kerala Agricultural University st Kayamkulam
during. the Viripru {(first crop) season of 1981=82
to £ind qut: a suitoble weed control method for seml-dry
dibbled crop of rice, in simple randomiced block design
with 7 herbicide treatménta, 4 hand weeding treatments
of which cne wag the logal prectice and enother unweeded

control,

Monocot wecds were found to be better eccnpatitors
then dicot weeds, Weed population was mexinum during
the first 40 days of dihblihg. Ti'se h:s:':b'icides. zaduced
weed popuization and dry matter acoumuilation ccompared €O

hand weeded j;lots and increaced the weed coutrol efficiancy. .

All the crop growth characters like plant height,
tiller count and LAY vere influenced favoursbly by the
application of herbicides coppared to hand weeding,

Yield sttributing factors like nunber of productive
tillers/hill, length of the panicle, welght of the
vanicle and number of £1lled grains per panicle were
adversely influcnced by competition with weecds and control
of weeds by the use of herbicides like benthiocarb 2,0 kg
aj/ha and nitrofen 1,875 kg ais/ha inereéaed the yleld



attributing characters which was reflected on the
grain and strew yield.

N, Py0g and K,0 uptake by weeds were low in
the plots treated with herbicides compared to hend
veoding. T7This correspondingly increased tha uptake
of matrients by the crop. Benthiocarb 2,0 kg ai/ha
and 1.5 kg ai/ha, nitrofenba..s'ls kg ai/ha and bentazon
2.0 kg 8i/he were found toﬁe.‘:’feétive in supprassing
weed growth compared to the logal practice, Signifie
cant correlations botweeon the importent crop and weed

charscters vware also obtained.

Based on tha f£indings, benthiocarb 2,0 ky ai/hs,
‘nitrofen 1.875 kg ai/ha and bLentazon 2.0 kg ai/ha can be
safely reconnended for the semi-dry Viripmu erop of
Onattukara regiocn for getting highast yield as wall as
highest net profit per unit area,



