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1, INTRODUCTION

Rico is the staple food of the peoplc of Kerala
and Kerala accounts for about 2.1 per cont of the arce
under rice in India. The spread of the high yielding
fertilizer responsive dwarf varietles have now aggravated
the problem of weeds in rice culture. The weods fowm a
serious negative factor in crop producitlon znd they must
be controlled av the right time Lo got the dosired
preduction. According to the recent estimates in India
the extont of yilold reduction that the weeds cause in
rico was around 15-20 per cent in transplanted rice,
30 to 30 por cent in direct seedod rice under puddled
conditiens and over S0 to 60 por cont in upland rice
{Smith, 1985}, The wecds compete with the erop for light,
alr and nutricnts and they alse adversely afioct tho
mlcro-climate around the plant, harvour disease organisms
and pests, increase the cost of production and lower the
quantlty and quality of the c¢rop. Data on the comparative
estimates of losses caused by weeds, insects and discasaes
indicate that woeds are rore damaging to crops than insect
pests and discases {Bendixen, 1972). Despite this fact,
insoct pests and plant diseascs havo drawn greater atten-~

tion of the farmers and roscarchers than weeds. This is



pecause injuries caused by insect pests and pathogens to
crops are aasily noticcable, wiiereas the weods vage a

hidden war on the crop plants.

Transplanted zice crop, as it 1s constantly kept
under considerable flood, is not likeliy to be invaded
By terrcstraal grass weeds, But Inlermittently drained
{iclds often qrow many grasses. Thus wood control forms
one of tho importamt farm operations in rice culture,
In Japan it was found that the farmers nceded over 500
labour hours per hectare for weeding rice fislds account-
ing to 23.4 per cent of the total labour requiremont which
reflects the huge expenditure on weeding. There are
difforent methods of weed control -~ manual, mechanical,
chemical and biological, Each of these methods has its
own merits and denmerits and a prudent farmer can make
use of any one of those or a combination of theso to
contzol weede officiently and economically. Manual method
of weed control is oxpensive and in areas where labour
is scarce and costly, cheomical weced control can be adopted,.
But a sudden switch over from handweeding to chemical
control may not alloviato tho woed problem in rice culture.
Hdoreover tho rate at which sevoral herbicides are recommens

ded, are sometimes high, resulting in a high financial



implication, So the recent approach is 'integrated weed
management! by integrating all the available %echnologles
for the control of weocds, Herbicidal control of porennial
grasses has not been found always feasible, Thercfore
when such weeds pose a serious problenm in rice, a combina-
tion ¢of herbicidal control and manual weeding is resorted
to {Gupta and Lambe, 1978). A combination of practices
helps to minimize the build up of a single noxious weed

or a group of weads.

Therefore the present study was undertaken using a
medium duration variety undor transplanted condition

during the Mundakan season (second crop) of 1985~86, in

the Instructional Farm, College of Agriculture, Yellayani
with the following objectives,

(1) 7o find out a sulteble wecd management

techniquo for transplanted medium duration rice,

(11) To find out the effect of herbicide trcatment

on Lhe weed specles in rice,

(i11) To compare the effect of harbiclde when it is
ap;lied as a spray or as a granule,

(iv) To find out tho offect of the melhod of wood
control on the growth, yield and quality of rice,

(v) 7o work out the cconcmics of wood monagement

in rice.
oD To study the vesidual ‘L’oxcc:t_g of the hevbieides on

+he subseq;unﬁ pqua crop
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2, REVIEW OF LITERATURE

Weeds are consldered as the fourth group of
agricultural posts. They not only reduce grop ylelds
but also affoet the quality of produce. They compete
with the crop for nutrlents, light, space and water,.
They are to pe controlled for increasing crop produ-
ction., So the present study was undertaken io develop
a method of weed c¢ontrol « chemical, cultural or combina-
tion of the chemical and cultural method, in a medium
duration transplanted rice, Llteraturs on the various
aspests of weed interference in crop productlon, methads

of contrel, etc, are cited here under.

2.1, Yeed Species Present in Rice Fields.

Retépam et al.(1974) reported that Echinochloa colonum,

Echinochloa grusegalli, Cyperus rolundus and Marsilea sp

werg the predominant wead species of rice in the wet lands
of Tamil Nadu Agriculiural University. Nair and Sadanandan
{1975) reoported that the most important weeds found at

Rice Research Station, Pattambl were Echinochloa crus—galli,
Brachiarla spp, Cleome spp and Fimbristylis miliacea.
According to Gopalakrishna Pillai (1977) the most common

waeds infesting rice fields wore grassy weeds like



Echinochloa colonum, Echinochloa crus=galli and

Paspalum spp, sedges like Fimbristylis miliacea and

Cyperus difformis snd broad leaved weeds like Monochoria

yaginalis, Ipomoea reptans, Sphenochloa zeylanica and
Ludwigia parviflora. Ravindran et al.(1978) reported
that Echinochloa spp, Cyperus spp, Fimbristylis miliaces,

Ammania multiflora and Ludwigla parviflora were the common

weeds in the rice {ields of Vellayani, Kerala.

According %o Nair ot al.(1979) Cynodon dactylon,

Cyperus iria, Cyperus cyperinus, Cyperus difformis,
Amaranthus viridis, Ageratum conyzoldes, Eupatorium

odoratum, Irxidax procumbens and Phyllanthus nirurl were

the more widely prevalent weeds in the paddy ficlds of
Mannuthy, Gill and Kolar (1980) stated that under the

agroclimatic conditions of Punjab, Echinochloa crus-galli,

Echinochloa colonum and some sedges were the major

concern in transplanted rice. Nanjappa and Krishnamurthy
{1981) rzeported that some of the importent weed species
observed in rice flelds at University of Agricultural

Sciences, Bangalore, were grasses likefchinochloa crus-

galli, Echinochloa colonum, Panicum zopens, sedges liko

P A

Cyperus difformis and Cyperus irila and broad leaved weeds
Marsllea quadrifoliata and Jussiea repens. Sukumari (1982)
found that the important weeds of rice in the experimontal




flelds of Vellayani were Echinochloa gruswgalli,

Echinochleca colonum, Bxachiarla ramosa, Ischaemum rugosam,

Fimbzistylis miliacea, Cypeorus irla and Lonochroria
vaginalis.,

Lakshmi (1983) observed that the predominant
weed species in the experimental site of Onattukkara

region in Kerala were Echinochloa colonum, Echinochloa

crus~galll, Sacciolepis indica, Cvperus iria, Cyperus
zotundus, Cleoms viscosa and Monachoria vaginalis,

Subbian (1983) reported that among the weeds infesting

trangplanted rice,Marsilea guadxifoliata dominated

followed by Cynodon dactylon and Cyperus rotundus.

In a field experiment conducted at Gujarat Agricultural
Universiity, Navsar, the common weeds found in transplanted
rice flelds were Echinochloa crusw~qalli, Echinochloa

A A FO—E T O ) Nt T e it S e

colonum, ranicum colonum and Sporcbolus indicus among

monocots, Ammania baccifera, Alternanthera sessilis,

Ludwigia octovalvis, Eclipta alba and Slumla spp among

dicots and Cyperus iria, Cyperus difformis, Fimbristvlis

spp. and Scirpus juncoides among sedges (Patel and Patel,
1984) .

iatro and Ianigrahi (1985) tlassified the major

lowland rice weeds of Orissa into sedgos which included

Cyperus rotundus, Cyperus iria, Cyperus imbricatus,




Cyporus amabilis, Cyperus exaltatus, Cyperus difformis,

Cyperus articulatus, Cyperus compactus, Fimbristylis
miliacea, Fimbristylis dichotoma, Scirpus articulatus

and Rhynchospora gorymbosa, grasses like Echinochloa
gcolonum, Echinochloa crus=galli, Brachlaria distachya
Leptochloa chincnsis, Digltaria sanguinalis, Eleusine

indica, pPanicum texanum, Dactyloctenium aeqyptium,
Exragrostis atrovirens and wild rice; and broad leaved

weeds like Commelina diffusa, Ludwigla perennis,

Sesbania exaltata, Aeschynomene indica, Heteranthera

reniformis, DOxalls corniculata, Poxrtulaca oleracea

and Hydrolea zeylanlca and Ferns like Marsilea guadri-
follata. Patel et al.(1986) found that Echinochloa
colonum, Cyperus iria, Rotala indica, $.cheonopectum
corymbosus, Zizanla sp, Geissaspis tenelli,Eriocaulus

hookeri, Pennisetum sp., Sagciolepis interrupta,
Eragrostis unioloides and Paspalum conjugatum were the
important weeds infesting rice at RRS, Mudigere,

Thus a brief revlew on the waed flora in wet-lands

suggest that among grassy weeds Echinochloz spp are the

foremost, while Cyperus spp and Fimbristylis spp among
the sedges, MNonoch'oria vaginalis and Marsilea quadrifoliata

accounts for the bread leaved group.



2.2. Losses_caused by Weeds in Rice Yields.

Woeds are one of the major causes for low crop
yields through out the world. Besldes, weeds also
reduca crop quality and increase the cost of cultural
operations, harvesting, drying and cleaning and increase

pest and discase infestations,

Ton per econt yleld reduction in rice has been
reported by Bharadwaj and Verma {1969), Shetty and
Gill (1974) cbscrved that there was a decline in grain
yield of rice by 10 g/ha when the time of weed removal
wag extended by 6 to 8 weeks after wransplanting.
According to Swain ot al,(1975) when high populations
of Cyperus difformis competed with rice for the whole

of the growing season, rice yields were reduced by 22

to 43 per cent. Ravindran (1976) found that the yield
reduction caused by weeds in transplanted rice was 28.7
per cent as showm by weed Index., The extent of yield
reduction in rice due to weeds alone was estimated to ba
around 1% to 20 per cent in transplented rice, 30 to 35
per cent in direct seeded rice under puddled conditions
and over 30 to 60 per cent in upland rice as evident from
the data collected over a number of seasons at many

locations in India under the mulitilocation testing



programme of the All India Co-ordinated Rice Improve
ment Project (Gopalakrishna Pillai, 1977).

Abraham Varughese {1978) reported an yield
reduction of 23,47 per cent in transplanted rice due
to the presonce of weeds. Smith and Moody (1979) stated
that in the U.5.A., the total estimatod direct losses
in rice from weeds and the cost of their control represen-
ted 28 per cent of the value of the crop annually during
1975=77. Keith Moody (1980) reported that yiold reduction
due to uncontrolled wesd growth ranged from 20 to 295
par cent for transplanted rice and 40 to 50 pexr cent
for rice that is broadcast seeded in puddicd soil.
Sukumari (1982) stated that weeds cause an yield reduce
tion of 43.47 per cent in direct sown rice under semidry

conditions,

Lakshmi (1983) found that reduction in yicld by
the presence ol weeds was 18,79 per cent in semi dry
dibbled crop of rice. In an evaluation of the relative
effects of annual weeds, it was revealed that Cyperus

rotundus alone reduced grain yield by 67 per cent

(Datta and Llagdas, 1984). Singh {1985) rerorted that in
India the exzeni of yleld reduction ln rice due 1o weeds

alone was estimated to be around 19 to 20 per cent in
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transplanted rice, 30 to 3% per cent in dirvect seeded
rice under puddled conditions and over 50 to 60 per cent

in upland rice.

Thus the above review indicates the sevority of
damage caused by weeds in rice fields, The yield
reduction in transplanied rice due to weeds varied from

10 to 20 per cent in genoral.

2.3« Crop.liged Competition.

GCompetition begins vhon crop and weeds grow in
closo proximity to one another and when the supply of
an essenilal factor falls bslow their demands. Weeds
are indeod the robbers of all the inputs supplied to
the crop and more So the nutrienis supplied in the form

of fertilizers (sShetty and Krishnamurthy, 1975).
2,3.1, Critical Period of Competition

The effcet of weeds emerginy al different stages
on transglanted rice was investiigated by Chang (1970)
and he reporicd that weeds cmerging at 1%, 3¢, 45 and 60
days aftor transplanting rice reduced the grain ylelds
by 69, 47, 28 and 11 por cent respeciively in the first
crop. In the second crop weeds emerging at 10 and 20
days after transplanting reduced tho yield by 52.5 and

13 per cent respectively whereas the weeds which emerged



later did not affect yields. According to Park and

Kim (1971) weed competition substantially influenced
grain yield during the first 30 days after transplanting
wetland rice and for the first S0 to 60 days after sowing
upland rice, Shetty and Glll (1974) reported that the
most critical period of crop-weed competition was
between 4 and & weeks aftor transplanting., Nair et al.
(1975) noticed that wead competition was more critical
during early vegetative phase and the longest period of
weed competition that the upland rice could tolerate

was 30 days from sowing without adverse effect on yield.
Swain et al.(1975) polnted out that weed removal prior
to tillering led to rice ylelds significantly higher
than, those obtained when weeds were removed after
tillering.

According to Abraham Varughese (1978) the critical
period of crop=weed competition was between 24 and 40
days after transplanting. Sukumari (1982) reported that
the most critical perlod of weed competition with regard
to grain and straw yield was 20 ste; 40 days after sowlng.
Shaé? et al,(1983) staved that the critisal period of
weed competition is between 15 and 45 days after sowing
and if the crop is kept weed free for the initial 45 days,



it escapes severe effects of weed competition. According
to Shashidhar (1983) weed competltion was critical
during the first 40 days after transplanting, but ylelds
were not significantly depressed by the presence of

weeds thereafter. All and Sankaran (41984) reported that
for higher yields in lowland rice, the crop should be
kept free from weeds during the first 50 days in the
monsoon season and 60 days in summer. The weeds emerge
ing after the first 25 to 33 per cent of the life cycle
of rice have less effect on yleld (Singh, 1985).

Thus the critical period of weed competition has
beon found to be botween 20 and 49 days after transe

planting rice.
2.3.2. Competition for Light and Space

Clements (1907) realized that the amount and
deposition of leaf surface defined a decisive plant
competition factor, King (1966) reported that the rate
of growth of some weed species enabled them to suppress
crop growth and eventually to crowd them out altogether.
According to Smith (196B) barnyard grass shaded rice
during the crop season and competition was purely for

light when water was not limiting. Gompetition for light,



one of the most common forms of competition in the plant
community, may occur whenever one leaf blocks off light
from another leaf, cither on the same oy a diffcrent
plant. Ih: fact competition for light in fleld crops
may operate throughout the crop cycle except when plants
are young (zZimdahl, 1980). Gu and Zhao {1984) reported
that Echinochloa spp grow faster than rice competing

for light and nutrients and decreasing the crop yleld.

Thus significant yleld reduction in rice is caused

by the weeds competing for light and space.
2.3.,3, Competition for Nutrients

Barnyard grass competing in rice fields, removed
60 to B0 per cent nitrogen from the soil (Swain, 1967).
Noda et al,(1968) reported that maximum competition for
nitrogen between rice and barnyard grass was during the
first half of the growing season., Smith (1968) found
that weeds competed with the crop thoroughly for nutri-
onts when water was not limiting., Shetty and Gill (1974)
reported that competition for nutrients botween weeds
and crop was maximum during the ocarly period of growth
and competition for soil nitrogen was maximum during 6
to 8 weeks after transplanting, According to Manl (1975)

weed growth usurped substantial quantity of nitrogen
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within S to 6 weeks of crop sowlng. He also concluded
that comparatively lower amount of nitrogen depletlon

by weed growth in transplanted rice indicated that
puddling operations prior to transplantation effectively
checked the weed growth thus incapacitating its abllity
to usurp nitrogen from the soil, Shetty and Krishna-
murthy (1975) found that competition for nitrogen is
maximum and weeds were as efficient in taking nitrogen
as rice. But rice was more efficlent in absorbing

P205 and sz.

Okafor and De Datta (1976) reported that applicaw
tion of nitrogen to weedy upland rice fields benefitted
the purple nutsedge more than the rice. Crop-weed competi-
tion under high weed intensity exerted some adverse
effects on the uptake and utilization of nutrients by
crop and weeds to the expected level {Nanjappa and
Krishpamurthy, 1980), They also found that the rice
crop could alone absorb 109 kg N/ha in the weed freec
treatment whereas the crop and weeds together absorbed
only 94 kg/ha in the unweeded control, thus some amount
of nitrogen remained unabsorbed in the soil, Likewise
significant amounts of POz and K0 were left unabsorbed
in the soil.
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This brief review on the nutrient depletion
by weeds undoubtedly brings out the fact that weeds
are major robbors of plant nutrients, Hence during
the present day shortage of fertilizers, the importance

of growing crops under weed free condition is emphasized.

2,4, Metnods of Weed Control.

One of the best guldes for choosing appropriate
method of weed control is the relau.tive cost of labour
and herbicides. Selection of an appropriate method of
weed control technology should be based not on the degree
of weed control or cost of yield alone, All these
factors should be used to determine the weed control
method that provides the highest returns per unit

invested,
2.4.1. Manual Weed Control

According to Mukhopadhyay (1967),the cultural
methods of controlling weeds (handweeding, wheelhoeing
otc.) were comparatively less effective than chemical
or chemical plus cultural method of weeding in reducing
weeds or increasing the yleld of rice, The manual
method of weed control is laborious, back breaking and

time consuming (Mani and Gautam, 1973). Gupta et al.
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(1975) found that the local practice of handweeding thrice
was inferior to herbicide treatments like C 19490 (Piperophos)
and Machete G (butachlor ) and he attributed this to the
subsequent recuperation of weeds after handweeding and

also the damage done to the crop during the early stagos of
crop growth. Rangiah et al.{1975) reported that handweeding
and working rozary weeder recorded maximum yields and net
profit and also effectively controlled the weeds., For small
hcldings, use of traditional methods of weed control continues

to be the most economical method (Scolari and Young, 1973).

Ravindran (1976) reported that handweeding on the
20th and 40th day after transplanting rice, although gave
higher yields, the nel profit was lower due to increased
labour charges. Keith Moody (1977) suggested that in trange
planted rice one manual weeding (at the most two) was suffi-
cient to control weeds adequately, He also found that manual
weeding methods are most effeciive on young weeds, Ahmad
(1978) reported that xico cv, IR-8 gave maximum yields whon
handweaded twice at 20 and 39 or 20 and 40 days afier planting,
while cv. Basmati gave highest yield with three handweedings,
but in both cultivars, maximum benefit-cost ratic was obtained
with one handweading at 20 days after planting. According to

Rami Reddy et al.(1980}, among the weed control treatments,
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manual weeding was the best in increasing fertilizer use
efficiency and i1t resulted in 44.4 per cent increase in
rice yield compared with no weeding. Yang et al, (1980}
found that plant height and number of culms per hill

were a little higher in herbicide treatments than in
handweeded plots in the first year, but decreased slightly
with each successive year of herbicide applicatilon,

Munroe et al.(1981) obtained high yields using a labour
intensive weed control practice of several cultivations
and handweedings. Patel and Patel (1981) rsported that
handweeding at 20 and 40 days after transplanting recorded
the minimum population and dry weilght of weeds and maximum

weed control efficiency.

Sukumari (1982) found that two handweedings on
20th and 40th day for dibbled crop, were as effective as
continuous weeding during 21 to 40 days and keeping the
flield weed free from 1 to 60 days. Lakshmi (1983} noticed
that among the handweeding treatments, complete weed free
condition produced the maximum grain yield followed by
handweeding on 15th and 30th days. Also handweeding once
(either 15th or 30th day) did not produce good yields,
Chandrakar and Chandrawanshi (1985) reported that the
handweeded plots recorded the highest number of panicles

per mz. hidhest arain vield and the least drv weiaht af
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weeds, FPreliminary evaluation of weed control practices
in transplanted rice revealed that yield increase due to
handweeding in the farmcrst! fields ranged from 4 to 29
per cent (Elliot et al.1985). Singh (1985) reported that
handweeding provided fairly good conirol because weeds
from both inter and intra rows are removed, but it was
very laborious and expensive, The costwbenefit ratio
showed a negative return to weeding mainly due to a very

high cost of labour input.

Thus it is seen that the traditional method of
handweeding continued 1o exhibit good weed control and
record better yields, Where labour is cheap and plentiful
this method can be followed.

2.4.2, Chemical veed Conirol

Though handweeding is the common practice of weed
control in rice, due to increased cost of labour and inadee
quate availability at the optimum time the situation has
changed, necessitating the use of chemilcals. The use of pre=-
emeryence herbicides keep the crop competition-free during
initial and crucial stages of growth. Several pre-emergence
herbicides like thiobencarb, butachlor, propanil etc., are
used to control weeds in transplanted rice, Thiobencarb

control annual and broadleaved weedseffectively, Butachlor
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is effective against many annual grasses, sedges and
some broadleaved weeds., Literature is cited on the

efficiency of weed control by thiobencarb and butachlor.

2+4,2.71. Thlobencarb

Kimura (1971) who described the general proper—
ties of thils chemical, reported that it inhibited the
growth of germinating weeds, Although rice is sensitive
to thiobencarb upto the coleoptile stage, barnyard grass
can be controlled from germination to the two leaf stage
in flcoded field, Kimura et al, (1971) reported that the
mode of action of thiobencarb was similar to that of EPIC
and that it inhibited protein synthesis of plants through
competition in the auxine-acting sites. According to Smith
(1973) benthlocarb (thiobencarb) applied alone or in mixtures
with propanil,conirol weeds effectively and does not injure
rice, Agarkov and Gajdarev (1976) reported that saturn at
3-7 kg a.i/ha apglied before sowing rice decreased weed
population by 81 to 98 per cent. Ravindran (1976) found
that benthiocarb (thiobencarb) controlled monocot weed
population effectively. It was found by Baker (1977) that
thiobencarb at 3 lb/acre + propanil 0.75, 1.5 and 2 lb and
propanil by itself at 1.5 and 3 lb gave excellent control of
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all weeds, but thiobencarb by itself and the lowest rate
of propanil tested (0.7% lb) were less satisfactory.

Souza et al.(1977) found that Saturn at 4 and © kg/ha
pre~emergence gave the most effective control of infesting

weeds which included Lclipta alba and Cuphea garthagenesis.

Gill and Mehra (1981) found that benihlocarb
(thiobencarb) 1.5=3.0 kg a.i/ha ap.lied 3=4 days after
transplanting rice was hignly effective, Balyan (1982)
reportad that application of thiobencarb at 2.0 kg a.i/ha
as pre=cmergence produced the lowost weed dry woight
while post-emergence application of thiobencarb 2.0 kg
gave the minimum wesd con®rol efficiency of 30,7 per cent.
Lakshmi {1983) reporved that benthiocarb (thiobencarb)

2,0 kg a.i/ha)nitroﬂen 1.87% kg a.i/ha, bentazon 2.0 kg
a.i/ha and benthiocarb (thiobencarb) 1.5 kg a.i/ha
suppressed weed dry matter accumulation throughout the crop
growth, Pandey(1984) found that application of thiobencarb

in transplanted rice gave effective control of weeds,.

Thus thiobencarb has been found to be efficient
in controloling weeds associated with upland and transe

planted rice,

2.4.2.2, Butachloxr

Nair ot al.{1974) rcported that Machete could be
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safely used for weed conirol in direct seeded flooded
rice £ields. Ravindran (1976) reported that butachlor
gave good control of dicot weeds in transplanted rice,
Significant reduction in the number and dry matier
production of weeds in transplanted rice was obtalned
with butachlor, oxadiazon, C=288 (piperophos + dime=
thametryn) and penoxalin (pendimethalin) by Balu and
Sankaran (1977). They also found that among the herbie
cidal treatments, weed control efflclency was in the
order of penoxalin, butachlor and oxadiazon at 1.0 kg
a.i/ha. iiehrotra and Ghosh (1977) evaluated the effecti=
veness of certain herbicides in transplanted rice and
found that the best weed control was obtained with
butachlor 1.0 kg/ha, followed by pendimcthzlin 2,0 kg/ha,
Results recorded from the trials as well as from the
demonstrations conducted on farmers' field revealed that
all the grassy and other weeds infesting rice crop can

be controlled effectively by using new herbicides like
butachlor, fluchloralin, nitrofsn and dichlormate as pre=

emorgence application {Verma et al, 1978).

Chela and Gill (1980) reported that butachlor at 1.0=-1.% kg
a.i/ha applied 3 days after transplanting gave effective
control of Echinochloa crus-qalli and decreased its dry

weight by 95.6 per cent., They also concluded that butachlor
api.lied 8 days after transplanting was inferior to its
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aprlication 3 days after transplanting. Pillai and
Sreedevi (1980) found that butachlor was the best
herbicide for conireclling weeds in direct seeded upland
rice. At 2.0 kg/ha butachlor gave excellent control

of weeds in dry sown rilce until 15 days aftoer crop
cmergense (Ahmed and Hogque, 1981). Munroe et al, {1981)
reported that if time and labhour are constraints, an
application of butachlor can eliminate all post-emergence
cultivations and substantially reduce the number of
handweedings for upland rice, Kolhe et al. (1982)

stated that butachlor at concentration of 27 %o 4 kg/ha
when applied alone or in combination with propanil
reduced the dry matter of weeds in transplanted rice,
Elliot et al.(1984) found that 80 to 90 per cent control

of the wajor weeds especially Echinochloa colona was

obsarved in plots treated with 1.5 kg/ha butachlor, It
was found by Borgohaln (1985) that all the grassy and
other weeds infesting rice c¢rop can be controlled effecti-
vely using new herbicides like dichlormate, nitrofen,
butachlox, fluchloralin, alachlor and oxadiazon as prow
emergence application., Elliot et al.{1985) reported that
butachlor at 0.45 kg/ha failed %o reduce wead weight
whereas butachlor at 0.6 and 0.75 kg/ha reduced woed
weight, The relative effectiveness of butachlor applied
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4 days aftexr transplanting to conitrol weed population
was better in comparison with propanil applied 20 days
after transplanting as it had less weed population and
dry matter accumulation of weeds (Singh and Singh, 1985).

From the above review it is eviden® that butachlor
gives effective control of annual weeds when applied as

pre-emergence application.

2.4.3. Integrated Weed Control

Reliance on a single method of weed control <uch
as continuous use of the same or similar herbicides
could create gerious problem by perennial weeds. So
the recent approach in weed control is the development
of integrated method of weed control using limited quanti~
ties of low cost chemicals in combination with direct
and indirect weed control technigues which may be the
nost effective alternative {zrom agronomic, economic

and ecological points of view,

Rangiah et al,{1974) reportod that Machete granules
and Stam F=34 wiere very effective to control the weeds
in transplanted rice, when they were suprlemented with
one handweeding five weeks after planting. Vijayaraghavan

(1974) recommended one handweeding in addition to pre=
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efficient control of weeds. Rangiah et al.(1976) found
that the lowest weed weight was recorded when butachlor
at 2.5 kg a.i/ha was supplemented with one hand weeding,
Granular herbicides like Machete 1.5 kg a.i/ha or

Saturn 1.9 kg a.i/ha when mixed with sand and applied
uniformly, thelr persistence last only for 45 days after
api.lication and so a late manual weeding was rocommended
{Anon. 1977). Weed management studies in upland paddy

by Singh and Chauhan (1978) showed that pre-cmergence
application of butachlor at 2,0 kg/ha + one handweeding
effectively controlled weeds, Rati and Tewari (1979)
reported that Machete (butachlor 72 per cent) at 4 litres
(produce)/ha applied as pre-emergence followod by one
handweeding 25 days aftor sowing gave good control of
weeds, Singh and Singh {1982) reported that pre=cmergence
application of butachlor at 2.0 kg/ha supplemented with
handweading 45 days afier sowing gave better control of

weeds,

Mohankumar and. Singh (1983) recommended pre-cmergence
application of butachlor 1.0 kg a.1l/ha to be supplemented
by one handweeding for efficlent weed control in upland

direct=seeded rice, Bhagwan Singh and Dash (1984) found



%5

that in direct sown rice pre~emergence application of
butachlor in combination with one handweeding 30 days
after sowing decreased the values of the wecd control
parameters. Application of butachlor at 1.25 kg a.i/ha
when followed by handweeding, 40 days after transplante
ing recorded the lowest dry weight of weeds (0.2 q/ha)
and highest weed control efficiency of 98,2 per cent
(patel and Patel, 1984). 1In weed control treatments which
included 2 kg butachlor/ha, 1 kg butachlor/ha + 1 hande
weeding, 2 kg thiobencarb/ha and 1 kg/ha thiobencarb +
4 handweeding, it was found that the higher rate of
both the herbicides were superior to their lower rates
in decreasing weed populations (Chandrakar et al.1985).
Singh and Singh (1985) reported that among the weed
control methods tried in transplanted rice,thichencarb
apclication followed by one handweeding registered tlhe
lowest wead population and dry matter.

In general a review of integrated weed control
indicated that more efficient weed control can be achiceved

by the integration of chemical and cultural methods.

2.5. Efficiency of Types of Formulations.

The chemicals presently used in rice are applied

either in liquid or granular forms. The latter is favoured
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by the farmers as it required no special skill to

apply and is much simpler 1n application. Llterature
o

in the efficiency of different types formulation of

thiobencarb and butachlor is given below.

Datta et al.(1968) observed that granular herbie
cides had low toxicity level for rlce but gave good
weed control and increased grain yleld, Yogeswara Rao
and Padmanabhan (1972) found that granular herbicides
have performed better than herbilcidal sprays. Green and
Uchida (1974) reported that liquid formulations caused
more initial phytotoxicity compared to granules.
According tc Zahran and Ibrahim (41975) the granular
formulations obtalned by mixing liquid herbicides with
sand were signlficantly superior to liquid formulations.
Ravindran (1976) staled that granular formulations of
butachlor and benthiocarb (ihiobencarb) gave good control
of weeds in the carly stages of crop growth while E.C.
formulalions gave better control at later stages.
Narayanaswamy and Sankaran (1977) roported that E.C,
formulations of all herbicldes gave comparatively poorer
control of weeds than the granular forms. Soundar Rajan
et al,(1980) found that all cmulsifiable forms of
herbicides controlled weeds effectively comparable to

handweeding but granular forms were ineffective in
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checking weed dry matter production., Advanced trials

on irrigated transplanted rice in farmers®' fields of
Cagayan Province, Philippines revealed that in general
weed control wilth granular formulations was inferior
because of lack of water one week after herbicide appli=-

cation (Anon. 1981},

Thus contradictory results have been obtained by
differcnt workers regarding the effecilveness of granular

and liquid formulations of herbicides,
2.5.9. Thiobencarb as Spray and Granules

Sundaru (1971) reporied that benthiocarb(thioben=
carb) granules 3 kg/ha applied 4 days after iransplant-
ing gave the best early and late control of weeds, but

it was weak agalnst broadleaved weeds such as Monochoria

vaginalis., Chang and De Datta (1974) found that benthiow
carb {thiobencarb) granules when applied at & days after
seeding, injured rice plants slightly but gave adequate
weed control, Tobar (1974) reported excellent control of

grass weeds and in particular Echinochloa colonum by

Saturn 50 EC applied 7 days after sowing in upland rice,
At Bhubaneswar application of thiobencarb{llquid) in two
splits @ 1.5 kg a.i/ha each after 3 days and 20 days of
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germination in upland rice proved to be as efficient

as weedmfree check (Anon 1974-75). Mechta (1975)
reported that granular formulations of Sadturn gave effecw
tive weed control when applied 4 days after transplant-
ing. According to Sridhar et al.(1976) benthiocarb
(thiobencarb) granules at 1.3 kg a.i/ha controlled
wide spectrum of weeds which is evident {rom the

legsser number of narrow leaved, broadleaved and sedge
weoeds and reduced crop=weed competition leading to
higher number of tillers and panicles in rice. In
diresct sown irrigated rice thiobencazb at 1 kg/ha and
avirosan at 1.5 kg a.i/ha gave the best sclective weed
control (Anon. 1977). Mandal (1977) reported that in
broadeast and transplanted wet land rice, thiobencarb
granules ( 1kg/ha) was found to be very effective for
the control of all common weeds like barnyard grass,

plckral and sodges except Salvinia,.

Ravindran et al.(1978) reported that out of six
herbicides applied to rice 6 days after transplanting,
thiobencarb E.C, 2 kg/ha was the most effective one.
Gill and Kolar (1980) found that thiobencarb E.C. 1.5 kg
d.i/ha when applied as pre~emergence %o weeds gave an

effective control of Eghinochloa cruse=galli. Pandey and
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Sharma (1980) reported that thiobencarb granules at

1.5 kg a.i/ha applied 4 days after transplanting gave

good weed control and gave a weed count of 63/m2 as against
161/m2 in unweeded control and 56/m2 in handweeded plot.
~ande (1982) noticed that good control of Echinochloa spp.

and annual sedges was obtained by the application of
thiobencarb at 1.5 kg a.i/ha in E.C. formulation 7 days
after gowing in rice nursery, Lakshmi (1983) reported
that pre~emergent application of thiobencarb @ 2 kg a.i/ha
as spray racorded a weed control efficiency of 76 per

cent while thiobencarb at 1,5 kg a.i/ha recorded 66«70

per cent efficiency.

2.5.2. Butachlor as Spray and Granules

Atar Singh and Dhama (1973) stated that the granue
lar form of butachlor controlled weeds better and resulted
in higher net profit. Rethinam and Sankaran (1974) found
out that pre~emergence application of butachlor granules
at 2.0 kg a.i/ha and a posteemergent, spray of propanil
at 3 litre a.i/ha gave best and economical weed control
both under direct sown and transplanted conditions.

They also concluded that butachior granules and hand-
weeding recorded the minimum dry matter production of
weeds., Gupta et al.(1975) reported the effectiveness of
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butachlor granules at 1 kg/ha. Maharudrappa et al.(1975)
noticed that butachlor granules at 1.5 kg/ha was on par
with hand~wecded control in respect of number of weeds.
Ravindran (1976) reported that butachlor (G) gave better
control of dicot weeds in the early stages of crop growth
while butachlor (E.C) at harvest.

Chakraborthy and Mukhopa§§ay (1977) found that
granular herbicides like €-288{Piperophos + dimethametryn),
butachlor/2,4~-D IFE and 2,4-D IFE showed good potential
to control weeds. Similarly Singlachar (1977) found that
granular chemicals like butachlor, 2,4=D IPE, VON 0358
and ErTC-M had shown good weed control comparable to hand-
weeded treatments, (Kahlon and Sinch (1978) reported that
liquid formulations of Basalin {fluchloralin} and Machete
(butachlor) gave very good results when broadcasted after
aixing with sand or urea, Shahi et al.(1978) pointod out
that out of tho various herbicides tried Machete granular
gave promlising results and it was highly effective against
barnyard grass. Application of butachlor liquid after blend=-
ing with 10 kg of well sieved sand was effective in contro=
1ling the weeds in transplanted rice. Also this method
reduced the application cost and avoided the handling of
sprayers (Anon 1979). De and Mukhopadhyay (1979) reported
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that application of butachlor granules at 2 kg a.i/ha
resulted in better weed control and the number of weeds

was even less than handweeding (twice).

SoundarBajan et al. (1980} found that pre-plant
apilication (15 days before seeding) of cmulsifiable
form of butachlor at 0.90 kg/ha controlled weeds effoctively
conmparable to hand weeding as reflected in low weed dry
weight. Ahmed and Hogue (1981} reporxted that butachlor
sprayed at 2,0 kg/ha gave excellent weed control and
there were no weeds in the butachlor treated plots until
15 days after crop emergence. “ukhopadhvay and Mondal
(1981) stated that applicaticn of butachlor granules at
2 kg/ha, 6 days afier transplanting greatly reduced the
dry weight of weeds as did two handweedings. Pillal ct al.
(1983) reported that appilication of 0.2 kg oxyfluorfon
granules, 0,75 kg oxadiazon granules or %1 kg butachlor
granules/ha 5-6 days after transplanting rice seedlings
gave excellent control of weeds. MHMukhopadhyay and De
(1984) noticed that greatest decrease in weed populations
were given by 2 kg bucvachlor granules por hectare broad-
casiad 5 days after transplanting, Kerni et al,(1985)
reported a linear decrease in weed population with increase

in rates of butachlor granules from 5~30 kg/ha applied
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4 days after transplanting rice seedlings.

Thus a general ceview on the different formula-
tions of butachlor and thiobencarb indicate that granular
formulations are superior to liquid formulations with

regard to weed control efficlency and crop yield.

2.6, Effect of ilieed Control on Nutrient Uptake by Crop

and_Veeds.

Chakraberthy (1973) regorted that the nitrogen content
was significantly higher in weeds than in rice straw.
The weeds removed 29,9 and 30.9 kg/ha of nitrogen ln two
years and three handweedings brought down the nitrogen
depletion to 2,66 and 9.88 kg/ha, He also noled that the
weed specles contalned much nitrogen at the vegetative,
flowering and post-flowering stages. RKamamoorthy et al.
(1974) stated thet strong negative correlation could be
obtained between the uptake of nutrienls by weeds and
grain yicld except in the case of phosphorus uptake at
90 days which was not significant. Rethinam and Sankaran
{1974) observed the NPk uptake by the weeds as 62.1, 20.0
and (5.3 kg/ha and the crop as 56.6, 19.4 and 74.3 kg/ha
respectively in weedy check. Also the nutrient removal

by weeds was minimum under butachlor(G) and handweeding
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treatments. According to Vijayaraghavan (1974) in
unweeded check the weeds removed 44,07 kg N, 22,23 kg
P,0 and 50.7 kg K20/ha in unweeded check at 90 days
which was nearly half the quantity of N, PO and two
third of K,0 removed by a rice c¢rop yielding 6000 kg/ha.
itani (1979) opined that the use of herbicides resulted
in a substantlal decrease in nitrogen depletion by weeds,
thus improving the uptake of nitrogen by the crop.
Correclation studios between depletlon of nitrogen by weeds
and the grain yield indicated that there was a high
significant negative correlation of 0.717 and 0.674 in
the first and second seasons respectively (Ranglah et al.

1975).

Okafor and De Datta (1976) observed a negatlve corree
lation between the total nitrogen uptake by woeds and
rice grain yield for ail levels of nitrogen aprlied in
all seasons (r = 0,72). Rangiah et al.{1976) reported
that the loss of plant nutrients due to weeds in the
unweeded check were 61.84 kg N, 13.27 kg Pzps and 62,12 kg
K,0/ha while it was 22.84, 5.28 and 19.18 kg of N, P0g
and K;0/ha in the butachlor treated plot. They also
observed that the uptake was further reduced to 16.13,
3.72 and 14.45 kg/ha of N, P,0g and K,0 when butachlor

was suprlemented with one hand weeding. Ravindran (1976)
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stated that a negative correlation exists between
nltrogen uptake by weeds and nitrogen uptake by crop.
Abraham Varughese (1978) reported that negative correla-
tions exist between nutcient uptake by the weed and the
crop yleld and also nutrient uptake by the crop and the
weed, He also found that the demand for nutrients was

in the order of K>N>P by crop and weeds. According to
Nanjappa and Krishnamurthy (1980) the total uptake of

N, P50 and K,0 by rice crop plus weeds in an unweeded
control treatment was less than the uptake of nutrients
by the crop alone in weed free plots. Lakshmi (1983)
repoxted that N and K,0 uptake by the crop was higher
than P,0g uptake at all stages of growth. She also

found that thiobencarb 2,0 kg a.i/ha, nitrofen 1.875 kg
a.i/ha, thicbencarb 1.5 kg a.i/ha and bentazon 2.0 kg
a.i/ha recorded lower uptake values by weeds than hand-
weeding twice. lMohankumar and Singh (1983) observed that
pre—-emergence application of butachlor 1.0 kg a.i/ha or
post-emergence application of bentazon 1 kg a.i/ha with
propanil 2 kg a.i/ha each supplemented with one handweed-
ing, raiscd the nitrogen uptake by rico crop and reduced
nltrogen depletion by weeds. According to Singh and
Sharma (1984) rice direct sown into puddlod soil accumula-

ted more nitrogen during the first 35 days after sowing
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but by 75 days after sowing and at harvest, the trans-
planied rice had accumulated most. They also noticed
that rice accumulated most nitrogen after treatment with

butachlor, propanil and thiobencarb.

Kondap et al.{1985) reported that the uptake of N,
P and K by weeds was 30,51, 6.52 and 25,0 kg/ha respec-
tively in woedycontrol plots. Singh and Reddy (1985)
observed that butachlor 1.5 kg/ha when combined with
one handwesding or two mechanical weedings or 1.0 kg
propanil gave lower nitrogen loss through weeds than
their separate application. Singh and Singh (1985)
reported that all the weed control treatments signifi-
cantly improved the nitrogen uptake by crop over unweeded
control. They found that maximum uptake of 48.0 kg N/ha
was recoided by handweeding twice followed by thiobencarb
combined with one handweeding (45.3 kg N/ha) as against
33.1 kg M/ha in weedy check,

Thus under all conditions it was found that uptake of
nutrients by crop was roduced by the presence of weeds,

and weeds removed more nutrients than the crop.
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2.7. Effect of ieed Control on the Growth, Yield and

Quality of Transplanted Rice.

Chang and De Datta (1972) roported that applica-
tion of benthiocarb (thiobencarb) granules can be
reduced from the recommended rate of 3,0 kg to 1.5 kg
a.i/ha without sacrif{gzag appreciably the grain yield
and for granulaxr butachlor the recommended rate of 1.5 kg
a.i/ha itself was enough. Rethinam and Sankaran (1974)
studied the comparative efficiency of herbicides on
IR=20 and found that maximum productive tillers and
maximum dry matter production of crop were obtained in
plots treated with butachlor granules at 2 kg a.i/ha.
The height of plants at harvest and the various yield
attributes like panicle length, number of grains pexr
earhead and thousand grain weight were not influenced by
the different weed control mothods. Sankaran et al.(1974)
found that maximum seed yield of 5100 kg/ha was obtained
in the machete applied plots. According to Gomez and
De Datta (1975) improved wator management and weed control
increased both protein content and grain yield., Gupta et al.
(1975) stated that butachlor at 1 kg a.)l/ha when applied
ag granules was more effe¢tive in increasing the yield.
Maharudrapra et al,{1975) reported that butachlor granules
at 1.5 kg a.i/ha produced lessec thousand grain weight.
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Rangiah et al.(1975) reported that highest yield in
transplanted rice was given by handweeding and propanil
gave betier yield than butachlor., Also handweeding
recorded the lowest waed index of 1.65 per cent as
compared to 13.61 and 10.69 per cent in butachlor and
propanil treatments. Experiment conducted to test the
efficacy of some new hoerbicides revealed that maximum
panicle weight was recorded in C 19490 (Piperophos) which
was %4.8 por cent more than in handweeded plots and
this was followed by Machete which was 22,2 per cent
more than in handweeding {Subbiah et al.q197%5).

In trials at CHRI, Cuttack, benthiocarb (thiobencarb)
granules at 1.5 kg a.i/ha at pre-weed emergence gave 44
per cent yleld increase in transplanted rice (Dubey 1976).
Rangiah et al.(1976) found that reduction in yield due
to woed infestation in the control plot was 4% per cent
as shown by weed index, The reduction in the herbicide
plots were 7.45 with butachlor at 2.0 kg a.i/ha and 10.28
with propanil at 3,0 kg a.i/ha when compared with the
system of weed control involving butachler and a hande
weeding, Gill et al.(1977) observed that application of
butachlor gave higher yields when compared to handweading
twice and unweeded control. Kakati and Mani (1977)
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reported that a single application of butachlor @ 20 kg/ha
gave as much grain yields as manual weeding. Hoque et al.
(1978) found that transplanted rice has less weed infesta-
tion and showed no significent reduction in yield between
the conkrol and horbicide-alone plots., But a low dose

of herbiclde combined with one handweeding, however
increased yields by 97 per cent over the control,

Kahlon and Singh (1978) reported that Machete granules
gava 193,3 per cent and 73.7 per cent lncrease in yleld
over control and handweeding respectivaly. In a weed
control experimenit on transplanted rice, it was found
that there was no significant difference among the treate
ments with regard to the number of productive tillers

and the yield of grain and straw (Rajaram et al. 1978).
However, they found that Machete when combined with one
handweeding gave higher yield than those obtalned by the
use of Machete alone. Ravindran et 3l.(1978) found that
application of benthiocarb (E.C) recorded the highest
grain yield which was on par witlh penoxalin (G), hand-
weeding and butachlor (G). Shahi et al.(1978) reported
that application of Machete at 1.0, 1.5, 2.0 and 2.5 kg
a,i/ha gave an increase in yleld of 20 g/ha over unweeded
control and was om par with handweeding, Gidnavar and

Shivanandilah (1979) observed that butachlor granular at
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30 kg product/ha produced the highest grain and straw
yields and the next best yileld was obtained with liquid
butachlor at 2.5 kg a.i/ha mixed with sand.

G411l and Kolar (1980) reported that benthiocarb(G)
at 2,0 kg a.i/ha increased the number of grains per
panicle and number of effective tillers per m2 with a
consequent increase in grain yleld over the weedy check.
They also noticed that neither thiobencarb nor butachloxr
induced any phytotoxic effect on the crop height.
Chela and Gill (1981) reported that butachlor at 3 kg/ha
roduced the number of tillers per m2 and grain yield.
But benthiocarb (thiobencarb) at 2 and 3 kg a.i/ha did
not have adverse effect on yrain yield. Gill and Mehra
(1981) stated that yield attributes of rice viz, effective
tillers, panicle length, number of grains per panicle
and test weight of grain were not adversely affected by
the application of butachlor and benthiocarb({thiobencarb)
even at higher concentration, Nanjappa and Krishnamurthy
(1981} found that herbicides like AC92253 E.C,(Pendimethalin),
butachlor (G) and butachlor (E.C,) performed better in
recording the highest grain and straw yields. Patel and
Patel (1981) reported that handweeding recorded the highest
grain and straw yields and maximum number of panicles per
m2. Also no phytotoxic effect was observed in butachlor

treatment.
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Trials in different regions of India showed that
application of 1 kg butachlor granules/ha 5 to 6 days
after transplanting rice seedlings, markedly increased
the paddy yields (Pillai et al. 1983), Subbian (1983)
obtained increased paddy yields by the application of
0,6=1,0 kg 2,4=D EE 4 per cent or butachlor 5 per cent
granules/ha, Patel and Patel (1984) obtained highest
grain yield in rice by keeping weed=free upto 60 days
after transplanting which was at par with that due to
weeding at 20 and 40 days after transplanting, butachlor +
weeding at 40 days after transplanting and fluchloralin +
weeding 40 days after transplanting, All and Sankaran
(1985) reported that application of thiobencarb and
butachlor at 1.5 kg a.i/ha increased the number of
productive tillers and grain yield in transplanted rice.

Agcording to Singh and Singh (198%) maximum grain
yield of rice was produced by two handweedings which was
closely followed by butachlor applied at 2.5 kg a.i/ha,
one handweeding and propanil at 2.0 kg a.i/ha. Dubey
and Harbans Singh (1986) reported that pendimethalin,
butachlor and benthiocarb (thiobencarb) oach at 1.5 kg
a.,1/ha did not differ significantly from weed=free chack
with regard to grain yileld. Jayakumar et al.{1986) found
that the yield parameters and paddy yield wore not
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affected by the higher levels of butachloxr,

Thus application of butachlor and thiobencarb
enhanced the grain and straw yields of iransplanted
rice and further improvement of ‘the yield attributes
was brought about by combining the chemicals with manual

waading,

2.8. Economics of Intearated Weed Management.

The possibility of using prewemergence soll applied
herbicides at half or less than half the recommended
doses with a vioew to supporting rathor than replacing
manual weeding by the small holders has bsen tried by
soveral workers. Literature is ¢ited below on the econo=
mical aspects of using this combined mothod of weod

control.

Sahu and ~itambar Das (1969) observed that when
MCrA was followed by handweeding it gave the highest
return of k,615.65 in broadcast crop and %,733,55 1n
drilled crop. Rangiah et al. (1974} reported that machete
granules at 2,5 kg a.i/ha is more effactive and econo-
mical than Stam F=34 at 3,0 kg a.i/ha individually and
in combination with one handweeding, They obtained
maximum net profit when machete granules were supplew

mented by one handweeding. Vijayaraghavan {1974) observed
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that handweeding 1iwice, machete plus handweeding and
Stam F=34 plus handweeding gave higher net profit

over control. Vhen the sconomics of cultural and
herbicide treatments was compared there was only a
marginal net profit due to the application of herbi-
cldes. But herbicides followed by cultural method

gava better results (Ranglah et al.1976)}. Nanjm Reddy
and Ramanna (1978) found that the total cost of weod
control through the use of 2,4=D or machete combined
with some handweeding was Bs,78.11/acre (f.192.94/ha)
while the cost of weeding purely by manual labour

was Bs.101.22/acre (%.250.01/ha). Rajaram et al.(1978)
reported that a net return of R,3100/ha was derived
from the application of machete alone,while machote +

1 handweeding gave a net return of B.2975/ha. Appli-
cation of pree~emergence herbicides at low dosage rates
in combination with manual weeding reduced weeding cost
for small holders by about 40 per cent as compared to
handweeding or herbicide application at the rccommended
rate (Versteeg and Maldonado, 1978). Elllot et al,
(1984) found that butachlor applied 1 day after sowing
followed by handweeding 3 weeks after emergence cost
Pese 323/ha which was Pese 40 greater than that spent
for hoeing followed by two hand weedings. But the time

spent on weed control was considerably less for the
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herbicide plus handweeding treatment.

Thus under all conditions, the use of herbicide
in combination with handweeding has been found to be

economical.

2.9, Herbicide Residues and It's Effoct on the Succeed-
dng Crop,

Chang (1973) found that one application of herbie
cides such as butachlor, M.0 401, nitrofen and benthio-
carb(thiobencaxb} in rice left residues in amounts toxic
to several upland crops that follow rice. Herbicides
1l4ke Machete and Stam Fw34 lack residual activity and
do not control effectively the regeneration of perennial
weeds (Rangiah et al. 1974). Accoxding to Vijayaraghavan
(1974) application of Machete and Stam Fw34 to rice had
no adverse effect on the stand, yleld and nodulatlon
of the succeeding pulse crop of greengram. At Bhubaneswar
application of thiobencarb (liquid) in two splits (@ 1.5 kg
a,1/ha each after 3 days and 20 days of-germination gave
effective weed control in rica and gave maximum yield
of the succeeding rabi crop of cowpea (Anon 1974-75),
Maharudrappa et al.(1975) noticed that haerbicides like,
34=D sodium salt, propanil and butachlor applied to
Eﬁifif rice showed no significant residual effect on the
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following rabi crop of rice. Studies conducted at

Bhubaneswar revealed that butachlor at 3.0 kg a.,%/ha,
benthiocarb (thiobencarb) at 3 kg a.i/ha, benthiocarb
(thiocbencarb) 2 kg a.i/ha applled to upland rice pro-

duced no toxicity on the rabi crop of fodder cowpea,
(Anon 1975-76) . Ravindran (1976) reported that there

was no residual effect left in the experimental aroca

due to application of thiobencarb, butachlor and
penoxalin on the succeeding cowpea crop. According to
Balu and Sankaran (1978) nitofen, butachlor, penoxalin,
dichlormate and avirosan applied to-rice did not affect
the germination percentage of the crops ralsed after

its harvest, They concluded that butachlor and penoxalin
increased the dry matter production of green gram and
sunflower, Patro and Prusty (1978) zaported that propanil
and butachlor applied to Kharif crop of rice had no
residual toxicity for the succeeding crop of groundnut,
Application of pre-emergence horbicides like butachlor(G)
and Sirmate(G) and post-emergence spray of Stam Fm34

to transplanted rice caused no significant yleld differen~
ce of the subsequent Com=2 black gram crop(Rajaram et 21,
1978).

Chela and Gill (1980) observed that thiobencarh,

butachlor, propanil, avirosan or nitrofen applied to
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rlce had no phytotoxic effect on wheat, rye, or oil-
seed flax sown after rice. According to Ahmed and

Hoque {(1981) application of butachlor to dry seeded
rice had no residual effect on the weed growth in
transplanted rice raised after it. Subramanian and

All (1989) also observed no residual effect of butachlor
or thiobencarb on ¢rops like cowpea, blackgram, soybean,
gingelly, fingermillet and cotton raised after rice.

In a rice/green gram rotation, rice was treated with
butachlor and green gram dibbled in rice stubbles and
given 0,75 kg fluchloralin or no fluchloralin. It

was found that the seed yield of the green gram was
similar in both fluchloralin treated and untreated

plots (Jayakumar et al.1986).

Thus it is seen that in general,bulachlor and
thiobencarb leave 1little residue in soil to suppress
weed growth or decrease the yield of the succeeding

crops like pulses.



MATERIALS AND METHODS



3. NATEHIALS AND MNETHODS

A field experiment was conducted to cevolve &
d
suitableiganagement technique for transplanted medium
duration rice and its effect on the succeeding crop

of cowpea,

3.1, Evperimental site and cropping history,.

The experimental site was selected at Palappoor
area, on the western side of the Imstructional Farm,
College of Agriculture, Vellayani, The college is
located at 8%N latitude and at an altitude of 20 m
dbove MSL. The experimental area was under a bulk

crop of rice during the previous two scasons.

3,2, Season,

The experiment was conducted during the Mundakan

(Second crop) season of 1985«=86,

3.3. Climate,

The experimental area snjoys a humld tropical
climate. The meteorological parametors recorded .ere
rainfall, maximuz and minlmun temperatures, their

weekly averages during the crop period, the mean of
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the weekly average for the past five years and the
variation between them ars presented in Fig,1 and

Appendix I,

3.4, Soil,

The solil of the site is sandy clay in toxture,
The physical and chemical composition of the soil is

given belows

rhysical compesition

Coarse sand 42,60 por caent
Fine sand 15,28
21llc 7.80 "
Clay 31,20 ¢

Chemical composition
Total Nitrogen 0,0924 per cont
{Microk Jeldahl mothod)
Avallable P,0, 16 kg/ha (Bray's method)
Available K0 176 kg/ha (Ammonium acetate
mothod)
s ] 5.2



TEMPERATURE (°G) AND RELATIVE HUMIDITY (%)

FIG. 1 WEATHER CONDITIONS DURING THE CRoP SEASON C'IO“ZSEPT.- T 29 n?APRIL)

[~ 1] T

9
(4]

ao

TO

[.1-]

3a

40

30

20

Q

¢

U

TOoTAL RAINFALL Cmm)
REL HUMIDITY FN (%)
REL: HUMIDITY A.N (%)
MAX 1 TEMPERATLRE (o.:)
MIN TEMPERATURE (%= )

<O

-,
P g \\.__..

gasnonn ¢ 98 setsiee
pora

"'-..‘ P --....—".

S, A SR —

Vg
o

AU

T

[T

3

llIllll]l]ll}flhklfld’i\‘ﬁllll\\rlﬁr(llll

7 - "

13

16

17

19 21 23 as 27 23 34 33

SEP: fom OCTt ple— NOVI fe DRC: e TAN e FEB  ls MAR: e APRIL -+

320

310

260

240

220

200

180

460

140

{20

{00

8o

60

40

20

ToTal RAINFALL Cmm)




48

3450 MATERIALS

3.5.1. Exporiment No.1 {Main Erperiment)

3.5,1.1, Varlety

The rico variety used for the experiment was
Jaya = a mediwg duration vericty which takes about

120m125 days to mature,

Paddy saeds with 96 per cent germination obtained
from the Covernment Sced Farm, Ulloor, Trivandrum was

used for the experiment,

3eLe1.2, Fertilizers

Urea analysing o 46 per cent N, Super phosphate
analysing to 16 per cent 9295 and furlate of potash
analysing to 60 per cent K,0 were used for the experie
ment,
3.5.1.3. Herbicidss

Ihe herbicides Thiobencarb and Butachlor were

apulied in spray form and in granular form according %o
treatments,

3.%¢1.3.7. Thiobencarb (Saturn)
]
Saturn 1s a carbamete herpicide fotﬁétion contain-

ing 50 por c¢ent active ingredienl « vhioboncarb [Sud-
(Chlorobenzyl} I, H-diethyl thlolcarbamat{] . It is a
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product of XKumial Chemical Industry Company Limited,
Tokyo, Japan which 1s marketed by Pesiicldes India,
Udaipur. Thaoovencarb is a pre-emergence and early post=
emergence herbicide used in rice for the control of

many annual grasses and broad-leaved weeds,

3,5.1.3.2, Butachlor (Delchlor)

Delchlor is an acetamide herbiclde formulation
containing 50 per cent active ingredient = butachlor
[Na(hutoxymethyl)-2-chloro-2',6'—d1ethylacetanilidé] .
It 45 a produet of Coreomandel Indag Lid,, Maaras,
Butachlor controls most annual grasses and some broade
loaved woeds in trgnsplanted ond direct=seceded rice.
It 1s used =s a pre-emergence and sarly postechergence
horbicide.

3.0.2. Exporiment Mo,2 (Residual studles).

The samc soil and climatic conditions provailed

during the second experimeni alsa.
3.5.2,7¢ Scason

The experiment was conducted during the Puncha
(thira crop season) of 158586,
3eSele2e Varlety

The cowpea seeds (varlety Krishnamony) obtained

from the District Farm, Peringamala were usad for the
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3.542,3, Rbizobium culture

The cowpea seeds wore treated with rhizobium
culture received from the Department of Plant Pathology,
College of Agriculture, Vellayanl as per Packago of
Practices of K.A,U. (Anon. 1982).

3e942.44 Fertillizers

The same fertllicers used for the first experie

menl were used in the second experlment also,

3,64 METIHODS

3.641. Lxporiment No.d

3.041+14 Exporimental details

The experimcnt was laid cut in simple randomised
bleck dosign with 15 trectments and 3 replications. The

layout plan. is given in Fig.Z2,

3.647.1.1., Ireatments
T, = Thiobencacb 1.5 kg a.i/ha apray
T, = Thiobencarb 1.5 kg 2.i/ha granules
T, = Thiobencatk 1.0 kg a.i/ha spray
T; = Thigbencarb 1,0 kg a.i/na granules
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Tg = Thiobencarb 1.0 kg a.1/ha spray + 41 Handweeding 33 DAT#

T = Thiobencarb 1.0 kg a.i/ha granules + 1 llandweeding
35 DAT#

T, = Butachlor 1.5 kg a.i/ha spray

Ty = Butachlor 1.5 kg a.i/ha granules

g = Butachlor 1.0 kg a,ifha spray

T,o~ Butachlor 1.0 kg a.i/ha granules .
T44= Dutachlor 1.0 kg a.i/ha spray + 1 Handwaeding 35 DAT
T~ Butachlor 1.0 kg a.1/ha granules + 1 Handweeding 35 DAT
T13- Handweeding twice (20 DAT and 35 DAT)

T14- Completely weocdfree plot

Ty5= Unweeded control

# Days after transplanting

Gross plot size - 5.0 % 4,0
Net plot size w 3.2 X 3.6
Spacing « 20 % 10 on

An arca of 1 ¥ 4 o was left as observation area
on the same side of all the plots for taking periodical
weed observations and crop plant sampling. Two rows of
plants were left as border on all the sides of the remain=

ing plot,
3.6.1.1+2, Herbicide Application

herbicides in the spray form were applied uniformly
on the =oil surface on the 6th day after transplanting by
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l
using a sprayor of 1/5 litre capacity after the plots
were drained. The spray solution was prepared and

applicd as suggested by Fisher and Sabio (1984).

Uniformly & per cont granules of both the
herbicides vere made in the loboratory by mixing in
the ratio of 10 litres product with 9% kg dry sieved
river sand., After mixing, the granules were uniforaly
spread in trays and kopt ovornight to allow the granules
to dry. Doctors! ¢gloves were used for mixing the herbie
cide and sand. These granules were broadcast unifornmly
in the concerned treatment plots after maintaining a
thin film of wator on the 6th day after transplanting.

3.64.1.1.3. Wwesding Operation

In order to maintain a completoly woedfreo
condition throughout the crop period in 714 plot regular
handwocdings were done once in 2 days. Two handweedings
were done on 20th and 35th day aftor transplanting in
treatnent 713. As per the requirement of Tg, Tg, Tqq
and T12 plots in which lower doses of the herbicides were
applied, one handweeding was done on the 35th day after
transplanting.
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3464142, Cultivation Dotails,

3.641.2.9. Wursery preoparation

The nursery area of 90 m2 was ploughod well and
raised beds of 1 m width and 15 cm height were propared
with drainage channels in between. Cowdung was applied
and incorporated with the soll. Sprouted seeds were broad-
castod uniformly on 14th September 1985, A seocd rate of
75 kg/ha was adopted,

Irrigation was commenced on tho Bth day after
sowlng and the dopth of water lovol was maintailnod at

5 em depending upon the growth of the seedlings,

3:6614242¢ l1ain field

The main field was ploughoed tuwice and plots of
5.0 % 4,0 m were laid out with 15 plots ln each block,
There were three such blocks, The blocks and plots ware
separated with bunds of 30 ¢m and 20 c¢m widih respectively,
Irrigation and drainage channels wore provided for all
plots as shown in Fig.2.

Cowdung was applied @ 5 t/ha and incorporated
with the soil. About 10 days before transplanting,lime
was aprlied @ 600 kg/ha, The fertilizor schedule for
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medium duration varioty as per Package of Practices
Recommendations of Kerala Agriculiural University

(Anon., 1982) was followad.

Twentyfive day old healthy seedllngs were trans-
planted in the main fleld at a spaeing of 20 % 10 cm and
at the rate of 2 secdlings per hill, Transplanting was
done on the 9th October 1985. Toen days later gap~filling
was done wherever necessary. A water level of 1.3 em was

maintained initially and later increased to 5 cm,

One spraying with {ietacid and two sprayings with
Sevin were given to the crop as a prophylactic measure,

The siand of tho crop was mederately good,

About 10 days before harvoest the ficld was draincd,
Harvesting was done on the 17th January 4986,

346.143. Chservations.

Obsezrvatlons on weeds and crop were taken from

the area set apart for the purpose.

346413+, Dbiservation on Weeds.

Je0eT1e3ete1. Lized Species

The weeds prosent in the exporimental area before

the siart of tho exporiment and those collected during the
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axperiment were identified and grouped into grasses,

sedges and broadeleaved wsods,

36641301426 Waed Count

tlead samples were collectod from an area of 0.5 m2

from each plot on tho 20th, 3%th and 60th day aftexr
transplanting and at harvest. Thesc wecds iverc washed
and classified into monocois and dicots and their
counts taken. Thoe woed population 1s oxpressed as the

number of monocots, dicets cnd total weeds per m2.

306614301030 DIY l'.’oight of lVeeds

The weads collected from the plocs as mentioned
ahove were dried in the shade and then ovenedried till
it recorded constant weight, The dry woight of weeds
was thus found out at 20th, 35th and 60th day after

transplanting and at harvest and expressed as g per m2.

3.6,1,3:1.4, Woecd Control Efficiency

tieed control cfflclency was calculated by the follow-

ing formula and exprossed in percentage,

Koy

WCL = x 100

il

® weod count from the unweeded control plot

il

Yy weed couni from the troatment for which

weed control efficiency is worked out,
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3.601.3.2, Obsexvation on Crop,

These observations wore taken from the same

0.5 m2 area from which weod obsexrvations weore taken,

3e6.143,2,1. Growth Characters

3.601e3e2.141. Height of the plant

The height of the plants was measured on 20th,
35th and 60th day after transplanting and at harvest,
ileight was: measured from the base of the plant to the
tip of the longest leaf or to the tip of the longest ear—
head whichever was taller (Gomez, 1972).

3.6,1+3,2,1.2, Number of tillers per m°

Total number of tillers Iin the 0,9 m2 area wawe
counted at 20th, 35th and 60th day after transplenting

and expressed as number of tillers per m2.

3.6+143,s2,7.34 Leaf Area Index

Leaf Area Index was calculated at flowering.
LAI was computed by thce method suggested by Gomoz (1972).
'n? sample hills (6) wore selected. The maximum width °\f
and length 'L' of all the lecaves or the middle tiller

were noted and LAL was caleculated as bolow:
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Leaf arca of a single leaf =K X L x U
where K 1s the adjustment
factor which is 0,67 at
seedling stage and harvest
and 0,73 at other stages

Leaf area per hill = Total area of the middle
tiller x total numbor of
tillers

Sum of loaf area por hill of
thg 6 sample hills in

LAI =
Land area covered by the 6
hills in em®

3.6.?.3.201.4. Dry \‘Iaight of Plant

From the 0,9 m2 observational area all plant
sanples were cut at ground level on 20th, 35th and 60th
day after transplanting and at harvest, They were dried
in the shade and later oven~dried till it recorded constant
welght, The dry welght of the plants were found out and
expressed in kg/ha.

340471.342424 Yield Attributing Characiers
3e6e10302.24%, Number of iroductive Tillers

At harvest the totzl number of productive tillers
in 0.9 m2 area was noted and expressed as number of pro-

ductive tillers per mz.
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3.6.1 3424242 Weight of Panicle

From the sampling area, 12 sample hills were
sclected and all the panicles in theso hills were

wolghed and woight per panicle worked out.
3¢04143,2,2.3, Numbar of Spikelots per Panicle

The entire spikelets including €1illed and
b
unfilled grains were counted fron which tho meagrgfx

spikelets per panicle was worked out,

3.6014302,244, Number of Fillled Grains per Panicle

From each sample hill, the contral or middle
panicle (based on height) was separated from the rest
of the panicles. The grains from the central panicles
from all sample hllls were throshed and bulked. Tho
filled grains wore separated from tho unfilled grains,
The number of filled grains (f) and the unfilled grains
(u) werse counied and the weight of fillod grains (w)
was recorded. The gralns from the rest of tho panicles
of all sample hills were tireshed and fillod grains
were separated from the unfilled grains. Tho numbor of
unfilled grains {U} were counted and weight of the
filled grains (i) was recorded. From this, the number
of filled grains per panicleo was calculated by tho followw
ing formula suggested by Gomez (1972),.
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No. of filled grains per panicle = -va- X -ﬂ-"P-'-Y"—

wWhore £ is the total number of panlcles from all sample
hillis,

3:¢64743e2.244+ Thousand CGrain Yeight

From the values obtained for calculating the
numbexr of filled grains per panicle, thousand grain
weight was calculated and adjusted to 14 per cent
molsture by the following formula suggested by Comez
(1972).

Thousand grain weight = ~29%§i- X g x 100

Whezre 11 is the molsture contont of grains

3.6.1.3.2.3. Grain Yield

The remaining plots were harvested individually
after removing the horder rows all wound, thzeshed,dried,
winnowed and dry weight recorded. The dry weight was

adjusted to 14 per cent moisture and expressed in kg/ha.

3464163244, Straw Yiold

The straw obtained from the net plots excluding
woeds was dried in the sun,weighed and exprossed in kg/ha.
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34641.3.2,5, Harvest Index

From the grain yileld and straw yleld calculated

as mentioned above, the harvest index was worked out.

Harvest index = —ooomomic vield
Bicloglical vyield

3e641:3.2:.6. tieed Indox

tleed Index was calculated by the formula suggese
ted by G111 and Vijayakumar {1969).

wr = == 00

Where VI = Used Index

® =B Yield from weedfree plot or the treatment
which recorded the minimum number of weeds

y = Yield from the plot for which wecd index
is to be workoed out.

3.6.1.4, Chemical Analysis.
3e66Tatele Soll analysis

Composite soil sample collected before the start
of the experiment was analysed to determine the physical
composition,total nitrogen, availabls P,0. and available
K50 content. Tho pil of the soil was dotermined using a

pil meter in a 1:2:5 soll solution,
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301l samples collected from the individual
plots after the main experiment, were analysed for
total N by Microkjeldahl method, available P,0g by
Bray?'s method and exchangeable K50 by ammonium acetate
method.

3,6.1.4,2. Plant analysis

The crop and weed samples c¢allected on the
20th, 35th and 60th day after transplonting and at

haxrvaest were analysed for total N, P and K.

JeBeMe4.241. Total nitrogen

Total nitragen content was estimated by Micro-
kjeldanl digostion method (Jackson, 1967).

3.6.1.4.2,2, Total phosphorus

Tho total phosphorus content was estimated by
using Vanadomolybdophosphoric yollow colour method after
extraction with triple acid. The yellow colour was read
in a Klett Summerson Photoelectric cololrimeter at 660 nm
(Jackson, 1967).

3e64144.2.3, Total potassium

The same extract used for phosphorus estimation
was used for cstimation of total potassium using the

Flame rPhotometer method (Jackson, 1967).
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3.0e144.3. Protein content of grains

The protein content of grains was calculated by
multiplying the N content of grain by a factor 6,25
(Simpson et al.1969),

3.041.4.4, Uplake studles

The values of total uptake of N, P and K by
the crop and weeds, werg obtained as the product of the
content of these nutricnts and tho dry weigh® of crop

and weeds and expressed in kg per hectare,respectively.

34002, Experimant No.Z2,

After the harvest of rice crop the plois wore
dug and made into beds of 10 em height without altering
the layout. Bhizoblua treated cowpea seads (var., Krishnae
mony) viere diboled at 2 spacing of 25 x 15 cm, Fertim
1lizers were appliocd according to the Pockage of Practices
Recommendations of Kerala Agricultural Univorsity
(Anon,1982). No woeding operation was carried out.

The c¢rop was irrigated according to the requirement.
One prophylactic spray witr sevin was carried out., The

stand of the crop was good,
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At two days interval dry pods were picked frxom
70th day after sowing. Therc were 7 picking, the planis

wero cut and removed from ihe fiold,

3e6.2+%. Dbsorvations
3.6024%47e Geroinztlon count

Countg of the number of cowpaa seeds germinated
vias taken from an area of J.5 m? from the third day to
the tenth day aftoer sowing and expressed the germira-

tion(_-dbunf.

3,042,142, Grain Yield

The dry puds wore harveonted from net plot afiexr
leaving two rows alround as bozder and the grains were
sgparated from the pods, dried and weighed., The yleld

was expressed in kg per hectare,

3,6,2,1.3, Bhusa Yiold

The bhusa harvested from the not plot was dried
plot-uise and the dry woigh% of bhusa was oxpressed in kg

poer hoctaro,
Je0e3s blatistical Analysis

The data were subjected to statistical analysis

by the Analysis of variance method and significant results
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wore compared by working ocut critical differenco.

Data on weed counts were analysed after necessary

transformation { J x + 1 )

Imporiant correlations wore also worked out,



RESULTS



Table 1. List of weods present in the ocuperimental fiold

Sciontific Name Eamily
I. Grasses.
Echinochloa colonum {Linn) Link Grominae
Panicun repons Linn ' Graminas
Br%%iaria ramoga (Griseb) Stapf Craminae
1X. SEDLGES.

Cyperus iria Linn Cyporaccac
Cyperus rotundus Linn Cyperacteae
Fimbristylis miliacea (Lin}Vahl Cyparaceae
scivpus articulatus Linn Cyperaceae

IIl. BROADSLEAVED VEEDS,

lionechoria vaginalls (Burmf)Prost Pontederiacea
fudwicia parviflora (Linn) Roxb. Onagraceae
Asmania baccifera Linn, Lytheraceae

fiarsilea guadzifoliata Linn Marsileacoae




4, BESULTS

Tho results obtalned were analysed statistically
and the Analysis of variance tables are presented in
Appendices 1I %o XVIIL. The mean values corresponding
to various choracters under study arc given in
Tables 2 to 18.

4,1, Exporiment He.d

44141, Obscrvation on lieeds.
4.1.7.% Weed Specles

The difforent weed spocles from the experimental
field were collescted before and during the experiment and
identifisd, Thay wore groupcd lnto grasses, sedges
and broad leaved weeds and are presented in Table 1.
The predominant weeds in the experimontal fileld weare
Echinoghloa spp, Brachisrla ramosa, CYRarus spp,
Firbristvlis mildacea Salvinia polesta and Momochoria
¥aginalis.

4e1e1.2, ilged Count
Observations on tho count of monocot, dicot and
total numbor of weeds werc recorded before the exporie

ment and also at 20,35 and 60 days aftor transplanting
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Table 1. List of weeds present in the experimontal field

Scientific Nome Family
I, Grasses.
o Cehinochloa colonum (Linn) Link Graminae
Panicum repens Linn Graninae
Br%%iaria rangsa {Grieseb) Staof Graninae
II. SCRGES.
Cyperus dris Linn Cyperacoae
Cyporus rotundus Linn Cyperaceae
Fimbristylis miliacea (Lin)Vahl Cyperaceae
Scirpus srticulatus Linn Cyperaceacn

I1I., BROADLLEAVED WEEDS,

tonochoria vaqinatis (Bur-f)Prest Pontedoeriaceae
ludwigia parviflora (Linn) Roxb. Onagracoeae
JAmmania baccifera Linne. Lytheracvae

fiarsilea guadrifoliata Linn !Aarsileaceae
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and at harvest. Ueed count before the experiment was
made from an area of 0.5 m2 each and the mean count

oxpressed por 8d. m wore as follows.

Monogcots 239
Dicots 171
Total 410

The data on weed count at 20,35 and GO days after
transplanting and at harvest were analysed statistically
after sguare root transformation ( J X + 1 ) and presented
in Appendix II and the mean counts of monocot, dicot and

total weeds in Tables 2(a), 2(b) and 2(c) respectively.

4.1.1.2.1¢ lonocot ‘ieed Fopulation

Since the completely weed free treatment T14 was
superior t0 all the other troatments 1t is not mentioned
in tho following results,

4,Te1e241.84 20 Days After Transplanting

Lowest count of monacot weods was recorded by Ty
which was on par with T2, TG’ T?, TG' T10, T5 and Tg and
superior to Tg, Toor Tye T11, T,5 and 115; while Tus
recorded the hlghesi count which was on par with T13,and
T13 in turn was on par with T11, T4 and 112. There was



Table 2(a),. Monocot weed population /m2 at different days after transplanting

(After /< +1 transformation)

Treatments

20

35

60

Harvest

Lys
Tis

3.54 (11.51)
3.91 (14.33)
5.68 (31.28)

6.62 (42,77)
5.08 (24.85)
4,79 (21.97)
4.67 (20.85)
4,31 (17.56)
5.19 (25.93)
4,91 (23.13)
7.01 (48.11)
5,96 (34.48)
7.62 (57,05)
1,00 (0)

9.27 (84.93)

3.76 (13.14)
4.85 (22.55)
5.58 (30,17)

4,71 (21.21)
4,90 (23,02)
3.91 (14.26)
5,57 (29.98)
5.54 (20,65)
5.41 (28.28)
4,57 (19.88)
6.00 (35.03)
5,51 (29,34)

7416 (50.22)

41,00 (0)
9.13 (82,33)

4.61 (20.30)
6,54 (41.,78)
7.44(54,35)

7.87 (60.93)
7.72 (58,66)
S.44 (70.24)
7.88 (61.11)
8.32 (68.26)
8.88 (77.77)
10,05 (99.99)
7.55 (55.99)
7.58 (956.46)

10,25 (104,09)

1.00 (0)

13.29 (175,53)

7.06 (48.87)
9.25 (84.48)
9.54 (89.95)

8,73 (75.29)
6,93 {46,99)
8,34 (68.63)
10.12 (101.51)
9.55 (90,13}
9.13 (82,40)
10,79 (115.53)
8.38 (69.27)
9.24 (84.46)
10,34 (105,84)
1,00 (0)
15,26 (231.91)

CD (0.05)
SE

1.719
0.594

14954
0.536

2,524
0.871

2,377
0,821

Notes Figures in paranthesis are the original weed count/m2

89
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no significant difference between T,, T12, T, and T11.
4,1.1.2,1.bs 35 Days After Transplanting

T continued to record minimum number of monocot
woecds which was on par with T, T1°, Tge Ty and Ty while
T15 continued to produce maximum weeds and significantly
inferior to all treatments. Next highest number was
recorded by T13 which was on par with T11. T4q in turn
was on par wiith all tho other treatments except T6 and
T1-

4e1.9e2.1.64 60 Days After Transplanting

AL 60 days after transplanting, T1 showed its
superiority in recording minimum weed count to all other
treatments except T,,while T, was found to be on par
with TS. T11. T12. TS’ Tys T7. Te. T¢, and T9. T,5 recorded
the highest monocot weed count and significantly inferior
to all other treatments, Tq5 was closely followed by T4q
which was on par with Ti00 Tg, TG' Te, 77 and T4.

4e1.1:2.1.d. Harvest

At harvest Ty recorded minimum weed count but 1t
was on paxr with Tqe Tg Tiqs Tas Tg, T4 and Ty; while
T15 recorded the highest count which was significantly
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inforior to all treatments. Nexi highest count was
rocorded by T, which was on par with all tho other
treatmenis except T11, TG’ T1, 75 and T14.

4:7.1.2.2, Dicot Heed Population
4,1:%02,2.a.20 Days After Transplanting

Complotely weed free troatment T14 was on par
with 71, Tyose Tz, TB' T10, T3, T9 and TS' T1 was on
par with all the treatments oxcept T6' T13 and T15.
T15 recorded the highest nuobor of dicot weeds which
was on par wlth T13 which in turn was on par with T

4.1.1.242,b. 39 Days After Transplanting

Treatmonts Tgs Ty0e Tqs Tg, T; and T, were as
goad as completely weed freo treatment Ty4 while T8
was on par with all treaiments oxcept TG' T4, T15 and
T13. T13 and T15 did not record any significant

difference in the count,
4e14942.2.c, 60 Days After Transplanting

T14 was on par with T11. Tos Té and TB' I11 in
turn was on par with most of the treatments and signie
ficantly superior to Tg, Tge Tq3e T4 and T15. T4y recorded
highest dicot weed population and was on par with Tg

and T13 only.



Table 2(b). Dicot weed population /m2 at different days after transplanting

(After /%F1  transformation)

Treatments 20 35 60 Harvest
1, 1424 (0.59) 1.66 (1.74) 2.56 (5.58) 3,96 (14.66)
T, 1.66 (1.74) 1.79 (2.29) 5.C4 (2.22) 3.33 (10.12)
Ty 2,34 (4.48) 2,07 (2.,27) 4,43 (18.59) 4.43 (16,03)
T, 2,76 (6.64) 2.63 (5.90) 3.65 (12.35) 2499 ( 7.92)
Tg 2,69 (6.25) 2,24 (4.00) 2,95 (7.69) 4,33 (17.77)
Ty 3.34 (10.18) 2,32 (4.39) 2.20 (3.86) 2,83 ( 7.00)
I, 2,87 (7.23) 1.73 (2.09) 3.1 (8.64) 3.19 (2.17)
Ty 1.90 (2.61) 1e24 (0.55) 2,49 (5.29) 3.11 (8.64)
Tg 2,49 (5,20} 1.66 (1.74) 3.38 {10.42) 3,97 (14,79)
T10 2,04 (3.15) 1.48 (1.21) 3.08 (8.43) 4.82 (22.20)
Tyq 2,75 (6.64) 2,07 (3.29) 1.67 {1.79) 4,40 (18.35)
Tya 1.66 (1.74) 2,11 (3.46) 2,20 (3.86) 3.21 (9.31)
Tqa 4,93 (23.32) 5.86 (33.58) 4.26 {17.14) 8,16 (25.68)
Tqa 1.00 (0) 1.00 (0) 1.00 (0) 1,00 (0)
Tis 5,12 {25,17) 5,31 (27.23) 5.58 (31.02) 7.86 (60,72)
Co {0,03) 1,719 1,003 1.558 1.297
SE 0.5%4 0.346 0.528 0.420

Notes Ffigures in paranthesis are the original weed count/m2

TL
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4e1e1e2.2.0, Harvest

Tyy wos significantly superior to all treatmenis.
Next minimum number was recoxrded by T6 which was on par
with Ty, TS' T Tyos T2' T, and Tg. T15 continucd to
recnrd the highost weod population and significantly
inforioxr to all trectronts. HNext higher number was
recorded by T 4 which was on par with T,y Tq4s Tgs Tas

Tg and f1.

441e%1+2,3, Tolal Vioed Fopulation

Since the completely weed free treatment T14 had
no weed population and significantly superior to ail
other treatments at all stages of growth, it is not

reforred heroundor,
4.1.142.3.a. 20 Days After Transplanting

T1 recorded a low Total weod population which
showsd no significant differcnce with T, and TB' while
I, was on par with TB' T10. T7, T9 and Tge In the cass
of Tgs it equalled statistically with Tior T70 Tg, To,
16' T4 and T12. Maximum number was recorded by Tus and
was on par with 113 which in turn was on par with T11.
There was no significant differonce in the total weed

count notod botween T11, T4s T12 and T,.



Table 2(c}, Total weed population/m? at different days after transplanting
(After /xt7 transformation)
Treatments Days after transplanting
20 35 &0 Harvest

T, 3.63 (12.15) 4,00 (15.02) 5,18 (25.79] 8.06 (64,03)
T, 4.20 {16,68) 5,08 {24.90) 7.19 (50.71) 9.72 (93.49)
T4 6,07 {35.87) 5.87 (33.43) 8.62 {73,36) 10,37 (106.60)
T, 7.11 (49,54) 5.32 (27.28) 8,68 (74.35) 9.21 (B3.86)
Ty 5,74 (31.89) 5.30 (27.07) 8.18 (65.93) 8.11 (64.81)
Ty 5.83 (33,02) 4,43 (18.64) .64 (72.73) 8.76 (75.59)
I, 5.43 (28.44) 2,74 (31.98) Bedd (70.17) 10.61 (111.50)
T, 4,62 (20.37) 5,59 (30,25) 8,63 (73.50) 9.99 (98.78)
Ty 5,67 (31,11) 5.65 (30.87) 9.46 (88,43} 9,94 (97.83)
Ty 5.24 (26,41) 4,72 (21.24) 10.49 (109,03) 11.80 (138.15)
Tyq 7.47 (54,87) 6.28 (38.38) 7.72 {58.55) 9.28 (85.06)
T 6.13 (36.98) 5,90 (33,79) 7.33 (60.29) 9.74 (93,92)
T 9.04 (80v72) 9.24 (84,43) 11,07 (121.48) 11.53 (131.99)
Tqa 1.00 (O} 1.00 £0) 1.00 (0) 1.00 (0)
Tis 10,54 (110.18) 10.53 (109.84) 14,45 (207.68) 17.16 (293.41)

CD (0,05) 1,603 1.613 2,680 2.344

SE 0.553 0.557 0.925 0.809

Note: Figures in paranthesis a-e the original weed count/n2

gl
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4e1e1.2.3.b, 35 Days After Transplantlng

ALl the treatments except T13 were effectiva,
T, zecorded the lowest numbor of total woeds and was
on par with Té, 110, Toe Ts, T4 and TB. T6 was on
par with all the treatments except T,q, Tyq and Tyse
while T10 was on par with all treatments except T13
and T15. aximum count was recorded by T,q and it
did notv differ with Ty,.

441.1e2.36C0 60 Days After Transplanting

T, continued to show minimum numbor of weeds.
T1, Tz, T11 and T12 wero oqually offective but slgnie
ficantly superior to tho other troatments, I, was on
par with most of the treaiments and significontly
superior to T1O' T13 and T15. T15 was significantly
inferior to all treatments while T4z recorded noxt
higher number and was on par with T10' T9, Tae T6, TB'
Ty and T

GelsVe2434ds Harvest

T1 which rocorded the nminimum wead population
was significantly superior to Toa T13, T10 and 115 only.
T15 continuad to rocord the highest numboer of weeds

and was inferlor to all the treatments while T10 was
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on par with T,,, T7. Ta, TS' Tg, T,p and Ty,

4,1.,1.3. Weed Dry tlatter Produetion

The data on weed dry matter at 20, 35 and 60
days after transplantiing and at harvest were analysed
statistically and the analysils of varlance table is
presented in Appendix III and the mean values in
Table 3(a).

4.1.1¢30a, 20 Days After Tramsplanting

T TB' T, TG' Ty and Tyq recorded minimum
dry mattor production which was as good as a weed froee
situation (T44). T4 recordad the lowest dry matter
production of weeds and it was on par with Tg, T,, Tg,
Tee 710, T, and Tg. T15 recorded the highest dry
welght of weeds and was significantly inferior to all
other troatments. It was followed by T1Bin this aspect.
T11 rocorded the noext highest dry matter production and
wag on par with all other treatments and significantly
inferior to T1 and Tgpe

441143 by 35 Days Aftor Transplanting

T1, T6. T10, T, and T, rocording lew dry matter
production of weeds weore on par with T14. T1 which

recorded the lowest weed dry matter production was on par
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Table 3{a). Dry matter productlon of woeds at different
days after transplanting (g/m

Troatments Days alter transplanting
Harvest
20 35 60

T 1.86 2,53 14.35 32,88
72 3.61 6,50 23.27 43,35
Ty 6.81 10,33 36.43 46423
T, 6,70 9470 35.92 41,02
Tg 4,29 Ge31 17,83 20,60
T6 3.9% 4.18 24,76 33,29
T, 4,50 9.59 34,67 44,48
Tg 3.49 7.98 26,47 38,19
Tg 5.27 9.48 29.68 37,94
T10 4,23 6.06 39,17 57.82
744 7.07 12,19 20,36 31,07
Tio 6,77 9.1 16450 35.21
Tys 14,61 20,85 51.23 67.75
'1'14 [s] 8] 0 o

T15 20.29 30,72 76.44 108,62

o {0,05) 4,802 7.231 22,280 25,909

SE 1,608 2,531 7,727 8,946
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vith Tgy To5 Tgy Ty Tas Tqa0 Tg, T, and Tge Tyg
rocorded the highest dry matitor production of woeds
and significantly inforior to all trootments, It was
closely followed by T13 which was also significantly
inferior to other treaiments, 111 recording the noxzt
highsst dry matter production, shouved no significant
diffcrence from Ta, T4, T7, Tg, 112, Te, Tgy Ty and
Tyg,while it was significantly inforior to T., Ty

and T14.

4:1.14360. 6D Days After Transplanting

T1, T12. T5 and T11 were on par with the com-
plelely wood free treatmﬁnt(T14) and significantly
supsraor io the rost of the trecatments. T1 continued
to record the lowost dry weicht and it was on par with
all other treatments except T1O' 713 and T15. Tis
recorded the maximum dry matter production and it was
stavistically inferior to the rost of the treatrents,
Next highest weed dry matier producticn was recornded

by T13 which was on par with T10, T3, The T7 and Tg.

GsVe1. 3t haxvost
T, produced the lowest dry matter which was on

par with T14 on one hand and with T11, Tq Té’ Tyo0
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Tg, TB' Tpe Tpo Ty and T3 on the other hend. T,y
recozded the hichest dry matter and it was inferior

to the other treatments. T13 rocorded the next highest
dry mattor production which showed no significant
difference from qu, Ty T7 and Ty

4.1e7:4, need Control Bfficiency

The data was analysed aftoer angular transformaw-
tion and the analysis of variance table is presented

in Appendix I¥ and the mean values in Table 3(b).

T14 racorded the highest weed control efficiency
(100%) and it was significanily suporlior to all other
treatmonts, Tg was the next efficient in controlling
weeds and it was on par with T1. Taqr Tar T T12, Toe
Tg, Ta and Tg, Tﬂa racorded the lowost weed control
efficiency which was on par with T10' T7, Ts, Tge T9,
TZ and T'iz.

4.1.2, Rbservations on Crop.
4.142.1. Grop Craowth Characters

4,1:2.1.1, Height of Llont

The holght of plants was recorded at 20, 35 and
60 days after transplanting and at harvest. These data
were analysed and the analysis of variance glven in

Appenaix VY, Tho mean values arce prosented ln Table 4,



Table 3(b). veed coatrol efficiency ( por cent)
(After angular transformatien

Treatments tleed control efficiency
{ per cent)
T 60,62 (75.90)
T, 54,56 (66.40)
T3 52,32 (62.060)
T, 56,58 (68.70)
Ty 61.88 (77.80)
Ty, 56,57 (69.60)
1, 51.48 (61.20)
Ty 54,22 (65.80)
T, 54,27 (69.90)
Ta0 46,15 (52.00)
T11 57,18 (70.60)
T12 54,99 (67.10)
Tys 45,50 (51.60)
Tyq 90,00 (100,00}
Tys o (0)
Ccb (0.05) 9.709
SE 3,352

Notes The figures in paranthesis are the orlginal
values,
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4.,7¢2s1s1080s 20 Days After Transplanting

Thero was no significant effect of the traat-
mente on tho hoight of plants at 20 days after transe
planting,

4,1.2¢1:7.bs 35 Days After Transplanting

There was no signiflicant difference in plant
height between the varlous treatments at 35 days after
transplanting.

4:1¢207.1.c0 60 Days After Transplanting

At this stage also there was no significant
differenco among the treatments, regarding the plant
height,

4.142.141.8. Hazvest

At harvest, significant difference was obsorved
among the treatmonts In the plant height. Plant height
was the highest in completely weed free troatment, No
significant difference in height was observed betwaen
Tiar T4qe Tioe Tge Tgs Tge Toe Tyy and Ty,e  Hedght
was significantly low for plants grown in unweeded
plots and it was inferior to all the other treatments,
Ta recorded the next lower height and was on par with

Tqo Tge Too Tys Tyas Tyze Ty and Tg,
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Table 4. Height of plants at different days after
transplanting (cm)

Days after transplanting

Treatnents Harvest
20 as 60

1, 34,9 54,0 76.0 78,0
"IZ 35,3 58,6 72.9 79.6
T, 35,0 57.3 71,8 T7.8
T, 35,2 5842 70.2  79.6
T, 34,3 57,1 72,7 81.3
T 34,5 57,5 72,2 82,2
1, 35,0 57,2 73.3 80,1
T, 34,2 5643 71.3 82,0
Ty 35,3 57.4 73,6 82,8
T40 33,5 56,4 72.6 83,0
Ty 33,9 57.2 70,5 83.3
Typ 35,8 57,2 70,7 8041
Tq 35,6 56,8 7.7 80.8
Tyq 35,7 57,1 74,3 B4.5
s 34,3 53,0 69,9 72,6

Ch (0:05) - - - 4,416

SE 0,525 1.319 1.331 1.525




4.142.%.2, Number of Tillors/m2

The number of tillers were counted at 20, 35
and 60 days after transplanting, The data were analysed
statistically and the analysis of varlance is presented
in dppondix VI and the mean values in Table 5,

4,1.2.1.2.a. 20 Days ~fter Transplanting

T14 recorded the highest tiller number which was
on par with T4q, Ty and T, and superior to all ather
treatments, Next highest count was recorded by T1O
which was superior only to T T, and T15. T15 v.as

on par with T5 and T11.

4.1.2,1.2.b, 35 Days After Transplanting

The highest number of tillers was produced by
T14 which was suporior %o all other treatments, T15
produced minimum number of tillers and it was inferiox
to all treatments, Thorc was no significant difforence

in tillor number among other treatments (T1 to T13).

4.1.2.1.2.0¢, 60 Days After Transplanting

At 60 days after iransplanting there was no signi-
ficant dlffiercnce in the number of tillers among all the
treatments,



Table 5. Number of tillers/m>

Days after transplanting

Troatments Py = oy
T1 258.0 338.0 310.0
7, 252,7 333,3 334,7
T, 250.0 3367 336.,0
T, 248.0 325,3 310.7
Tg 238.0 330.7 327.3
T¢ 267.3 349.3 340,0
T4 242,7 325,3 316.0
TB 2727 342,0 348,7
T9 254,77 334.0 333.0
T10 272,7 356.7 334,0
T44 238.7 335.3 322,7
T12 241.3 340,7 321.3
T13 252,0 322,0 340.,7
Tya 298.0 438,7 382,0
Ty5 207.3 276.0 308.7
Cp(0,05) 32,648 37,490 -

SE 11.272 12,946 16.803
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d,7¢261:3. Leaf Arca Index

The loaf area indices were estimated at flowere
ing stage of the ¢rop and tho analysis of variance is

prosentsd in Appendix VII and the oean values in Table 6.

Plants in T, produced the highest LAI which was
on par with T.,;, T,y T4 and T4, and superior to all
other treatmonis. 114 in turn was on par with T4, T1,
112 and Ts and superior to all other trzatments. There
was po significant difference in LAI among Tas T1. Tyoe
T5. 711 and Ta. T15 raecorded the lowest LAI vhich was
inforior to all other treatments excopt Tys with which
it was on pan, T13. Té' T7, 73' T10' T9 and TB did not
differ statistically among thomselves on this aspect.

4,1.2.7+4, Dry Matter Production

The dry matter productlon of crop was recorded at
2¢, 35 and €0 days aftor transplonting and at horvesi.
Thelr analysis of varlance is presented in Appendix VIII
and the mean values in Table 7.

4.17.2+1,4.a. 20 Days After Transplanting

Naxlmum dry matter production was recorded by T14

which was superior toc all cther treatments. T10 produced



Table 6, Leaf area index at flowering

Treatments Loaf Area Index
T1 5,64
T2 6,02
TS 4,84
T, 5.66
T5 5,35
T6 4,80
T7 4,81
TB 5.08
T 4.99
Ti0 4,95
T4q 5,27
Tyo 5,56
Tya 4,58
Tqs 5.95
Tys 4,05

Cb (0.05) 0,614

Sk 0,22
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more dry matter than the rest of the treatwments
oxcept T9 with which 1t was on par. Thero was no
difference statistlically betwsen Tg, Tgs Ty and Ty
Mininum dry matter accumulation was noticed in T15
which was on par with Tyoe T4, Tyqe Tue Tae Tge Tq3

and T2 and inferlor to other treatments,

4,121 4 35 Days After Transplanting

T4 racorded the highest dry mattor production
and it was superior to all treatments execept T, and
TB with which it was on par, Next highest dry matter
production was noticed in T, and it wes statistically
equal to Ts, Tigs Tqqe o T12, T9 and T13. Tyg
recorded the lowest dry matter production and it did
not difier significently from T,, T4, T4 and Ty, T4

was inforior to T13 and superior io T2.

4s1e24 1e4.6, €0 Days After Iransplanting

Highestl dry matter accumulation was recorded by
T14 which was on par with TB and superior to the othor
treatments. TB was superior to T2, T, and Ty and T15
only and on par with the rest. T15 ractorded the lowest
dry matter yield and it was on par with T3 and T, while

it was inferior to the othor treatments,



87

Table 7. Dry mattor production of crop at different
days afier transplanting {kg/ha)

Days after transplanting

Treatments Harvost
20 3% 60

T 846.7 3023.3 4901.7 7163.3
T, 800.0 2969.3 4736,7 7195.7
Ty T66.7 2730.0 4235,7 6686,3
T, 720.0 286647 4450,7 7267,7
Tg 883.3 3275.3 4818.7 7141,0
TG 781,7 3800.,0 52667 7646,3
T, 763.3 2940,7 48513 6967.0
Tg 893.,3 3743.3 5740,0 TT75:3
Iy 966,7 3190,.3 8073.0 7128,2
Tyo 1049,.3 3343,3 89267.3 6650.3
T4 740.0 3286,7 9121.7 7232,0
T12 66667 3233.3 4750.0 6756,3
T13 785.7 3135.0 5156.7 6427.0
T14 1200,0 4405,3 6568,3 10653.3
LETS 666.7 2271.7 3723.0 968%.3

CD{0.03) 146,403 706,978 993,418 631,706

SE 50,548 244,103 342,995  218.107
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4,1.2.1.4.d. Harvest

Tha continued to accumulate signiflcantly rore
dry matter at this stage also, compared %o all olther
treatments. Ty nec tne next highest dry matter accu=
mulation which was on par with Té, Tae 111, T1 and T,.
T showsd no significant difference from T,, T4qe T4o
Tps Ty and T9 but was superior to T7. T12. Tae T10'
T13 and T15. T15 recorded the lowest dry matier accu-
mulation and was Inferior to all treatments, Tya
recorded the next lowsr dry mattor production and was

on par with 110, Tss T4y ond T,

4.,1.2,2, Yield Attributing Characters

The analysis of variance tables for the various
yield attributing characters are presented in Appendix IX

and their mean values in Table 8.

4.1.2.2.1. Productive Tillers/m>

Complots woed free plot rocoxded the highest
nunber of productive tillers and it was superior to the
rogi. The next highes¢ count was produced by T3 which
was on par with Ta and Tg but superior to the rest,

TB in turn was on par wilh all other treabments excopt

Tigs T3» Tge Tqqe T4 and Tyeo Tyg recorded the lowest



Table 8., Yield attributing characters

Treat- No.of pro- Weight No. of No. of Thousand

ductive of spike~ filled grain
monts tillers/  panicle lets/ grains/ weight
e (a) panicle panicle (9)
T1 226,7 2.27 96.4 68.9 24,95
T2 224.0 2,24 98.9 62.4 25,00
Ty 2573 1.86 96.4 59.7 24,27
Ty 2087 1.86 105.3 75.5 24.67
T5 223.3 1.62 93.3 58,7 24,77
T6 224,7 2,49 114,71 83,2 25.16
T7 230.7 1.64 101.1 72,3 24,99
T8 247.3 2,31 106.7 80,2 24,97
Tg 236,0 1.80 104,6 74,6 25.47
T10 219.3 1.90 97.5 72.3 23,42
T11 218,0 2,37 91.5 62,3 24,96
T12 220.0 2,37 111.7 81.9 25,03
T13 299.3 1.79 103.1 9.4 24,87
T14 311.3 2,57 118.5 86.7 26,97
T15 185,3 1.62 87.3 63.9 22,83
CD(0.05) 26,503 0.362 14,169 14,846 1.256

SE 9,131 0,125 4,892 5.126 0.434
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number of productive tillers and was inferior to all
treatments except Ty Tqq9 Tqge Ty and Tyo,with which

it was on par,
4.1.2.2.2, Welght of Panicle

taximun welght was recorded by T14 which was on
par with 78' T6' Tsoe Tiqe T4 and T,. There was no
significant difference between 72 and T10. The lowest
vioight was recorded by Tyg ond Ty and both were on par
with T7, T13, Tg. T4e Ty and T1O'

4,%1.2.2.,3. Number of Spikelets/ Panicle

Highest number of splkelets per paniclo was
recorded in 114 which was superior to all treatments
except T6, T12. TB' T4 and Tg. T, was on par with Tyos
TB' Tae Tg. 713 and T7. T15 recorded the lowest count
of spikelets and was on par with T11, TS' Ta, Tye Ti0°
12 and T7 .

4.7.2,2,4, lumber of Fllled Grains/Panicle
T14 oxhibited its superlority with regard to the
number of £illed grain alsoland was on par with T6.T12,

TB‘ Tae Tg, T10 and T7. There was no difference statis-
stically between Tgs 712, TB’ Tye Tg, T10' Ters T13 and T,.



T5 recordod the lowest number of filled grains and
was on par with T3, T11, TS, T15, T1, T13, T7 and T10.

44142.2,5¢ Thousand Grain velght

Thouaand grain weight was significantly high
for plants grown in completely weed free plots and
it was superior to all troatments. Tg recorded the next
highost grain weight and 4t was on par with all treat-
ments except T10 and 115. The lowest weight was obser=
ved in T15 which was on par with 110 and inferior to
all the other treatments.

4,1.2.3, Grain Yield/ha

The analysls of variance table is presented in

Appendix X and tho mean values in Table 9,

The grain yield was slgnificantly high in
completely weed free plots, Though tho yleld from Te
was signifieantly lower than that of T14 it was superior
to othar treatments, Te recorded the next highest yield
and was on par with 15, 72' Tyqe 17, Tg, To Typ and
T44 but superlor to T4. Tge T4 2nd T15. T15 recorded
the lowest graln yleld and was inforior to all treate

mants except T10 which in turn was on par with T3 and

Tys
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Table 9. Grain and straw yleld (kg/ha) and Harvest Index

Troatments Grain/yield Straw yleld {larvest

(kg/ha) {kg/ha) index

T1 3428,7 3734,7 0.48
72 3443.3 3712.3 0.48
TS 3168,3 3518.,0 0,47
T4 3308.7 3959.0 0.45
T5 3501.0 3640,0 0.49
T6 3993.,0 3653,3 0,92
T7 3429,0 3538.0 0.49
TB 3660,3 4115.0 0.47
Tg 3428,7 36%99,.7 0.48
T10 3003,3 3647,.,0 0,45
TH1 3433,0 3799,0 0,47
T12 3414,3 3342,0 0.51
T13 3375,0 3052,0 0.%2
T14 5063,7 5589,7 0.48
Tys 2731,7 2949.7 0,48
D (0.05) 320.741 614,793 -

SE 110,741 212,268 0,016
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4.,1.2.,4, Straw Yield/ha

Tho analysis of variance table is presonted in

Appendix X and their mean values in Table 9.

T14 oxhibited 1ts superiority by recording the
highest straw yleld and it was followed by Ty which
did pot differ significantly from T,, Tiqe Tqe Tos Ty
T6. T10. Tes T7 and T4, The lowesi straw yleld was
noticed in T15 which was inferioxr to all treatments

oxcept T13, T12. T3 and T7.

4a1e2e5, Harvest Index

The analysis of varlance table is presonted in
Appendix X and the mean values in Table 9.

There was no significant difference in harvest

index botween the diffcrent treatmentis,

4,1.2.6, tiged Index
The analysis of variance is given in Appendix XI
and tho mean values in Table 10,

The treatments showed significant variation in
this aspect, T14 which recorded the highost yield was
taken as the basis for calculation of weed index. The

values werc subjected to angular transformation and
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Table 10, Ueed Index {aftor angular transformation)

Treatments Leed indox
iy 31.93 (27,97}
T, 34,19 (31.60)
T, 37,60 (37,20)
T, 35,75 (34.10)
Tg 33,53 (30,50)
Tg 26,52 (19.90)
1, 34,40 (31,90)
Ty 81.83 (27.80)
Ty 32,55 (28.90)
T4 39,55 {40.60)
Ty 34,27 (31,70)
T2 34,53 (32,10}
T3 35,03 {32.90)
Tia o (0)
Ty 42,65 {4%,90)

€D (0,05) 4,754

58 14641

Rote: Figures in paranthesis are the original values,.
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analyseds T, recorded the lowest weed index and was
superior to all treaiments. This was followed by TB
which was superior only to Tg, Tﬁo and T15. T15
recorded theo highost weed index and was inferior to

all treatments except T10.

4ete3e Chemicg; A!!algsis.

4,72341. Nutrient Uptako of Rice

Nutrient uptake of rice was worked out on the
20%h, 35th and 60th day aftcr transplanting and also
at harvest. The data were statistically analysed and
the analysis oif variance is given in Appendix XII and
tho mean values in Tables 11(a), 11(b) and 11 (c).

4e1e30101, Nitrﬂgen

Tho analysis of varliance is presented in

Appendix XII and the mean values in Table 11(a).
4.1,341s1e8s 20th Day After Transplanting

T14 racorded the highest uptake of nitrogen by
crop and it was suporiozr to the other treatments, Té
recorded the next highest uptake which was on par with
T10, Tg and Tyqe The lowest uptako was noted in the

weedy check which was inferior to all treatments except
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Table 11(a). Nitrogen uptoke of rice at different days
after transplanting (kg/ha)

Days afior transplanting

Treatments o e . Harvest
T, 13.28 53,89 89,25 98.07
I, 11.15 55,39 91.82 103,49
Tg 10476 37.43 83,01 94.62
T, 12,72 37.71 86,61 85,09
TS 13,40 45,02 80,58 94,69
T6 12,65 49.33 90,75 102,47
T, 12.28 44,41 91,40 97.53
TB 17.62 02,15 96,77 103,91
I 15.58 42,63 84.34 101.97
Ti0 16,93 49,79 101.93 108.92
Tq4 12,00 46,97 82,70 98,46
T)p 10,¢6 44,69 80,16 96.20
Tya 14,03 44,99 93,85 402,17
Tia 22,45 69,17 109,20 132,72
Tys 8403 28,46 65.58 80,28

CD (0.05) 3,608 13,793 184241 11.896

SE 1.342 4,748 6.292 4,107
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Tio0 T3 Too T4q and T7. There was no significant
difference between Tias TS’ To» 711, Tos Tge Ty Tys
Tﬁ and 71 3°

4e1e3.7.1.be 35th Day Aftor Transplanting

Maximum uptake was shown by T14 and it was
superler to the other treatments. It was followed by
T2 which was on par with all trostuents except T4, T3
and T15. T15 recorded the lovest upiake which was on
par with T3 and T4 and inferior to the rost.

GeteBelelece 60th Day After Transplanting

Tya continued to record the highost uptake of
nitrogen but was on par with Tgos Tge Tqqe T, and T7.
The lowest uptake was obtained in T15 vhich was inforior
to all trcatmenis except T,., Tg, T44 and T, while 712
was inferior only to T10 and T14c

4e143e1.1.d, Haxvost

114 still recoxded the highest uptake which was
superior to all treatments. T, which recorded tho next
highest uptake wus on par with all treatments except Tao
Tre Ty and T15. T, recorded the lowest uptake and it
was inforior to all treatmenls while T5 having the next

lowest uptake was inferior only to T10 and T14.



4.1 .3.1 2. Phosphoms

The analysis of variocnce 1s prosented in

Appendix »II and the mean values in Table 11(b).

4.,1.3.1.2,8, 20th Day After Transplanting

Highost uptake was noted in 714 which was
superior to all treatments and it was followed by
T1O which was on par with T3, Tg, TB' TS’ Tyo Tgo
T12 and Ty T15 recordad the lowest uptake and no
sionificant difference was observed among T15, T11,

T7, Tos Tyags Ty T12, Té, T4 and Tre
4:1e3¢142.b, 35th Day After Transplanting

Ty, continued to exhibit its superionﬁover the
other treatments and it was followed by T6 which was
supexior only o Tys and T15¢ T15 which recorded the
lowest uptake was on par with T13, T9 and T4y and

inferioxr to the rest.

4.1.3.1.2.c. 60th Day After Transplanting

At this stage also T14 recorded the highest
uptake of phosphorus which was on par with TS' T6' T10.

T4 and T13. TB was superlor only to T1 qu wnich

50
had the lowest uptake was on par with Tg. T, and T1.



FIG 5 PHOSPHORUS UPTAKE OF CROP AND WEEDS AT
HARVEST (kg/ha)
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Table 11{b,, Phosphorus uptake of rice at different days
after transplanting (kog/ha)

Days after transplanting

Troatments pvs pos s tiarvest
T, 6.31 20.56 34,94 42,34
T, 5.9 20,77 38.61 49,47
T4 6.89 19,90 37.74 46,67
T, 6.18 19,29 34,42 46,90
Ty 6,39 19.19 35,90 46,96
Tg 6,29 21.23 40,43 51.23
T, 8,27 19.17 37.10 44,29

679 20,69 40,62 52,49
T, 6.85 18,57 33.78 45,69
Ty 7.60 18,94 40,23 47,00
Ti4 5.16 19.65 39,80 48,37
Ty 6,19 19,72 31,05 49,50
Tya 5,73 17,00 28.97 44,74
Ty 11.2% 26,53 45,93 64,76
Ty 4,85 19,17 28,69 38,06

ch (0.08) 1.708 3,043 7,169 7,235

SE 0.3%90 12327 2,475 2,498
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4.1 -3-1 28 Harves‘t

T14 continued to record the highest uptake and
it was suporior to the other treatments. TB recording
the nexe highost uptake wes on par with all treatments
except T13, T7, T1 and T15. Lowest uptake of phosphorus
was noted in 115 and 4t was on par wlith T1, '1‘7 and T13.

441634743, Potassium

The ahalysis of variance is presented in
Appendix XII and the mesn values in Table 11(c).

4.1.3.,1.3.a, 20th Day After Transplanting

The highost uptake of potassium occurred in T4a
which was superior to other treatments. It was followed
by T9 which was on par with TB' T, ond qu. TB was
superior only to T11. T7, Ty and T15. T15 recorded
the lowest uptake which did not differ significantly

from Tae T7, T11, T12, T13 and Te.

4,143.1.3.be 35th Day After Transplanting

'1‘14 recorded the highest potasgium uptake and
was superior to all treaimonts except T30 Tge Tya» T7
and T8 with which it was on par, T13 which recorded

the noxt highest uptake did not differ significantly



FIG. & POTASSIUM UPTAKE OF CROP AND WEEDS AT
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Table 14(¢). Potassium uptake of rice at different
days after transplanting (kg/ha)

Days after transplanting

Troatmenis Py o PP Harvest
T, 19,91 51,00 82,50 86,03
T, 17.90 48,69 82,56  85.87
T, 13,00 39.59 63,04  77.68
T, 18417 38.90 58.00  68.71
Ty 17.05 87.50 73.07  76.15
T, 17.92 50,97 £5.85  98.89
T, 14,71 54,43 71,61 82.92
Tg 20,68 53,79 86,20 93,52
T, 24,32 35.45 71,62 85,57
Tqo 19,53 46,46 70,24 81,39
T4q 15,03 42.88 73,91 79.11
Ty, 16,27 55,73 75,32 81.42
T4q 16490 58,46 73,82 T1.4%
144 30.23 66.14 100,79 109,07
Tyg 12,35 33,81 55.59  63.65

Cu (0,05) 4,863  13.913 17,626 14,208

SE 1679 4.804 6,086 4,933




from Tg, T12' Ton Tge Tqo T6' T, and T;n. The lowest
uptake occurred in '1'15 which was on par with Tg, T,

Ta and 711 while T9 did not differ significantly from

Tas Tas Tyqr Ty and Tse
4e143+1e34C4 60%h Day Aftor Transplanting

T‘M ¢ontinued %o rocord the highest upteke and
it was superior to all {rcatmenis excepih Te and T6

with which 1t was on pare Tg was superior only to
T3, I, ond T15. T,  rocorded the lowest uptake and

it was on pa=z with T4, Tae 710. T Tg and Ty,
4.103.1-3.d‘ Harvest

Haninun potassium uptake was chbtained in the
complately weed free plot (T.M) and 1t was on par with
T6 which in turn did not differ significantly from TB'
T1, 1'2 and Tg. No significant difference was abserved
botween the treatments '1'3. T To Tg, '.\'7, Tqo and Tyqe
The lowest potash uptake was noticed in 715 but it was
on par with Tlp’ T13. T4 and T4 and inferior to the
rast. T, was on par with 'I13, T Tas Tyqe Tio0 '!12
and T7o
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4e143e%+4s Graln Protein Content

Tho analysis of variance table is presented in
Appendix XIII and the mean values in Table 12,

Tho highest protein content was rocorded by
T1 and &t was on par with T14, T12. T, and T, but
superior to all other treatmonta, T14 d4d not differ
significantly from T12' Tae Ton 713 and T, T15 which
recezrdad the lowest protein content was inferlor only

to Toe Tys T12. Ty, and T1.

44%1.3+2, Nutrient Uptake of Woeds

Nutrient uptake of woeds was estimated on 20th)
38th and 60th day after transplanting and also at
harvest, The data was analysed statistically and the
analysis of vaxiance is given in Appendix XIV and the
moan values in Tables 13(a), 13(b) and 13(c), Tyq was
the best treatment in this aspect since it was come

pletely wead frea.

44143.2.1, NitTOgEN

The analysls of variance table is presonted in

Appendlx XIV and the mean values in Table 13(a).
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Table 12, Grain protoin content ( por cent)

Treatments Protein content
( per cent)

T, 8.58
T, 7.72
T, 7.23
T, 7.72
Ty 6486
T, 6,98
T, 7.47
T, 7414
Tg 7.35
Tyg 6490
Tqq 6.98
Tyo 7.84
Ty3 7.47
Tig 8.45
Ty 6450

B (0.09) 1,081

SE 0,373
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4.1.3,2.1.a, 20th Day After Transplanting

T14 was on par with T1, TB' T6' T2, TS' T10
and T, and superior to the other treatments. T15
recorded the highest N uptake follewed by T13. 712
recorded the next highest uptake and it was inferioxr
only to T1 and 714 but on par with other ireatments.

4.1.3.2.1.bs 35th Day After Transplanting

114 did not show any signilficant difference
fxom Tyy Tge To T4 and Ty but it was superior to
the rest. T15 rocorded the hlghest uptako followed by
T13. Tg recorded the next highest uptake and it was
on par with all other treatments, but inferior to T,
and T14.

44143.2.14Cs 60th Day After Transplanting

T14 was on par vith T,, T5, T12, and T,, but
superior to the othor treatments. Howevor, T1 was
superior only to 27, T4. 110, 113 and T15. The highest
uptake continued to occur in T15. In T13 the uptake
was low compared to T15 and it was on par with T100
T4 and T7.
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Table 13{a). Nitrogen uptake of weods at different days
after transplanting (kg/ha)

Days after transplanting

Troatments p” 5 llarvest
T 0,32 0,39 2,46 4,58
T, 0.64 0.76 3.61 7.88
Ty 1.15 1.65 5.13 7.86
T, 1.04 1.45 6495 6,62
Ty 0,75 1.01 2.7 3.99
Tg 0.62 0,73 5,04 5,60
T7 0,80 1.39 GeS4 6.46
Ty 0,57 1.18 5.44 5,38
T9 0.82 173 5,29 5,34
T10 0,76 0.86 8,92 8.33
T11 1.10 1.62 3.97 4,67
T12 1.29 1.32 2,80 6.66
Tsa 2,75 3,71 9.79 10,40
Tya 0 [ 0 0
T4 3465 5,59 16,39 20.61

Ch (0.09) 0.804 1.147 3.777 5,488
Sk 0.277 0.396 14304 1.895




107

441.3.2.1.ds Haxvest

Tsa did not differ significantly from Tg, Ty
T11. Tg and TB. T15 recorded the highest uptake and
it was inforior to all treatments, T13 which recorded
the next highest uptake was on par with all other treate
ments oxcept 111, T1, Tg and T,, with which it was n -
farjor.

4.7936242. Phosphorus

The analysls of variance table is presented in
Appendix XIV and the mean values in Table 13(b).

4,1.3.242.2., 20th Day After Transplanting

T14 did not differ sionificantly from T1. T2.
Teo TB, Tae Tg, T, and T, with respect to the weed
uptake of phosphorus, Tho highest uptake occurred in
the unweeded choek (T15) compared to the other troate
ments, It was closely followed by 713‘ T11 which
recorded the next highest uptake was inferior to T,
and Ty, while it was on par with the other treatments.

44M2342.2.bs 35th Day After Transplanting

T,4 was on par with Tqo Ten T,0¢ Ty and ‘l‘8 and
T, while other treatments were significantly inferior
to 1t. The highest uptake occurred in T45 followed by
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Table 43(b). Phosphorus uptake of weeds at different
days after transplanting (kg/ha)

Days after transplanting

Treatments P v o Harvest
Ty 0.10 0,21 1.43 2,34
T, 0.18 0495 1.36 3.26
TS 0.49 0.83 2.40 Ce72
T, 0.44 0.77 2.31 3.62
Ty 0,22 0,47 1.22 1.38
T4 0,19 0.31 1462 1.95
Ty 0.28 0.74 2.16 2,39
Ty 0.20 0.5% 2.12 2,53
Ty 0.24 0.98 1.77 2.29
T'IO 0.21 0.45 2,52 4,02
Tyq 0.51 0.88 1.39 2,25
T12 0.43 0.56 1.31 2.02
Tia 1,05 1.76 3,05 4.22
Tia 0 0 0 Q
Tys 1.72 2,57 4.43 7.29
CD (0.05) 0.400 0,558 1175 1.588

Sk 0,138 0.192 0,406 0,548
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T13, T4 having the next highest uptake did not
differ significantly from T3, Tpe T9s Tge Tqos Tos Tge
T5 and T1O while 1t was infarior to Té, T1 and T14.

427163424246 60th Day After Transplanting

T4 was on par with T4 which in turn did not
show significant difference from Tge Tygs Tos Tyqe T6,
T9, Tg and T7. T15 was 1nferlor to all treatments and
it was followed by T,4 which was on par with T,,, Tap Ty

T7 and TB'

4.7 ¢3.2.2.d- Harvest

T14 and T5 wore on par and TS was on par with
all other treatments but superior to T2‘ Tar Tae T10, 713
and Tyq0 T,y continued to record the highest uptake
followed by T13 which was on par with Tqps Tas T4 and T,

44143:2.3, Potassium

The analysis of variance table is presented in

Appendilx XIV and the mean values in Table 13(c).

4.1.3.2.3,a, 20th Day After Transplanting
Tho treatments T14, T1, T6' Tg, TG' T5, T10, T7,
T9 and T, did not show any significant difference among
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Table 13(¢). Potassium uptake of weeds at different
days after iransplanting (kg/ha)

Days after transplanting

Treatmenis
35 60 Harvaost
T‘l 0.26 0.60 2.19 3,75
T2 0,5% 145 3.06 6.82
T, 1.10 2,48 4.34 6.21
T, 0.90 2,61 S.14 7:56
T5 0,63 1,98 2,23 3.7
Te 0.50 1.04 3.30 4,47
T7 0.83 170 4,58 5.68
Tg G.58 1.64 3.57 4,79
Tg 0,84 2,12 3,68 4,68
T’IO 0.80 1.32 5.03 6,45
Taq 1.18 3.21 2,67 4.29
T2 1428 2,10 2,50 4.45
Ti3 2,53 6,46 7.05 12,74
Ts 0 0 0 0
Tys 3.85 7.57 8.90 17.90
Cb (0.09) 0.949 1.870 2.918 4,979

SE 0.328 0,646 1.007 1719
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themselves with respoct to the potassium uptako of
weeds, while they were superior to Tg, ‘I‘,]1 N Tm, qu
and T15 following the same trend as in N and P, T15
recorded the highest uptake followed by T 4. T4, which
recorded the next highest uptake was superior to T1

and 1'1 4 while 1% was on par uwith othor treatments,

4.1,342.3.bs 3I5th Day After Transplanting

T14 was on par with T1, Té, '[10, Tz, Tae ‘1‘7 and
Ta and superlor to the rest. The uptake was highest in
’I,ls compared to the other treatments except T4z with
which it was on par, Iﬂ which recorded the highest
uptake next to 1'15 ang T13 ,uas on par with T 40 '1‘3, Tg,
T‘IZ' TG' T.‘., TS and T2.

441:3,2,3.¢, COth Day After Transplanting

Tq4 Was superior to all other treatments except
1'1, Ts. T12 and T.“ with which 1t was on par. '1‘.l vas
superior to T,, T3 and '1'15 only. Although T15 recorded
the highest uptake it was on par with 713 which in turn
was on par with Ty Ty5e T and Tg,



112

441e3:2,3.d, Harvest

T4a gid nov differ significantly from Tg, Ty,
711, Tqo0 Tge Tg and Tg vhile it was superlior to the
rest, However, T5 was superior only to T13 and T15.
The uptake in all trealmsnts was loss compared to T13.
Howover, T, recorded a lesser uptake compared to the
unwesded check Tage

%4e7.3.,3, S9il Analysis

The soil samples were collected from the indivie
dual pliots after the experiment and were analysed for
total t, available P,0g and exchangeable Ko0. The
analysis of vazrlance is given in Appendix XV and the

mean values in Table 14,

4,1,3.3.1. Total Nitrogen”

There was no significant difforence betwoen the
treatments with respect ‘to the 1lotal nitrogen content of
solil,
4.1.3.3.2. Avaliable Phosphorus

The available P,0y content of the soil also did

not show any significant difference among the treatmoents.

4.1.3.3.3. Exchangeable Potassiun

The treatmenls showed veriation in this aspect,



113

Table 14, N, PO, and K0 content of soll after oxperiment

Treoatments Total N Avallable Exchangeable
(por P0g Ko0
cent) (kg/ha) (kg/ha)
T, 0.15 16,83 198,40
T, 0,16 14,33 185,60
T, 0.13 14,50 211,20
T, 0.11 16,17 172,80
Tg 0,17 16,50 217,60
Tg 0,15 18,67 188.80
T, 0,16 14,00 204,80
Ty 0,16 15,67 268,80
Ty 0,12 13,67 169,60
Tio 0,17 14,50 227,20
Tyq 0a13 15.67 264,90
T4o 0.14 14,33 201.93
Tya ¢.14 §7.50 224,00
Tyq 0,16 19,00 262,40
Tig G.10 13,50 192,00
C(0.,03) - - 46,527

SE 0,024 1.179 16.064
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The highest content of exchangeable K,O was obtained

in T11 which was on par with Ty and Tag and superior

to the other treatments. Tg dld mot differ significantly
from T14, T1D and T13. 114, T10' 713 and T5 wera on par,
The lowest content was noted 1in T9 which did not differ
significantly fxom Ty, Toy 76' Tige Tqs T12, T7 and

TS and inferior to the other treatments. T, was inferior
t0 Ty3s Tygs Tg4e Tg and Ty, while it was on par with

othexr treatmonts,

4+1.5. Correlation Studies.

The values of simple correlation coefficlents

are presented in Table 15.

The weed count at harvest was negatively correlae
ted with grain yileld, Similarly, a significant negetive
correlation existed between the dry matter production of

weeds at harvest and the grain yleld,

The grain yleld was negatively coxrolated with
Ny P and K uptake of woeds at harvest, But the crop
uptake of N, P and K at harvest, showed significant
positive correlation with grain yiold,

The N, P and K uptake of crop and weed at harvest

wore pegatlvely corrolated.



Tabls 15, Valuo of simple correlation cowefficients

Si. Charagters correlated Corraelation
Ho. coefficlent
Gcradn yield x Veed count at hazvaest =0,6723
2 Grain yield x Dry matter production of -
¥ weods gt hazvaest 0.5399
3 Crain vield x N upiake of weads at
! ‘ ' harvest =0.5%17
4 Grain yield x P uwptake ofh\;gsggtat «0,6596
9 Graln vield x K uptake of weeds at
Y P harvest «0,5224
6 Grain yield x N uptake of the crop at
s harvest 4 C.6970
T Grain yield % P uptake of the cxop at
harvest 0,7843
8 ©Grain yleld x K uptake ofhggsegzéop at 0.6859

9 Dry matter production , Dry matter produ~
of crop at harvest x ‘gtion %f weeds at 09615
arves

10 N uptake of crop at

N uptake of weods
harvest

¥ at harvest =0,5087

11 P uptake of crop at

P uptake of weods
harvest =0,5508

% at harvest

12 K uptake of ¢rop at K uptake of treeds
hazvest % " at harvest =0.5828




Table 16, Economics of Crop production

Treat- DNormal Additional Total
ments  expendie- expendi- Lxpendi=- Total income Net income Cost-benefit
ture iure ture {55, /ha) (P, /ha) ratio
{/ha) (5. /h3a) {Bs./hz)
T1 T662,35 $84,50 8246,35 0471.60 1224,75 1.15
T, 7662,35 661,75 8324,10 9435,20 1161.20 1,14
Ta T662,35 575.50 8237.85 8709,.27 561.42 1.07
T, 7662435 501,25 8163,60 938B8.63 1225,08 115
Iy 7662.35 875,50 8537.85 9550,00 1012,715 1.12
Te 7662,35 901,25 8563,60 10543.33 1970.73 1.23
T7 T662,35 569,50 8331.8% 9137,93 206,08 1.10
Te T662,35 646,73 8309,10 10192,50 1663.40 1.23
Té T662,35 465,50 8127.89 9247,10 119,25 1.14
T10 7662,35 491,25 8153460 §559,57 405,97 1.05
T11 766235 865,50 8527,85 9525,30 997.45 1.12
T12 7662,25 891,25 8553,60 9168,07 614,47 1.07
T13 7062.35 1200,00 8862.35 8386,.40 24,05 1.00
114 7562,35 5000.00 12662,35 14040,10 1377.75 1.11
Tus 7662,35 - T662,35 7523.10 «134,25 C.08
C.[ 727,664 0.033
SE 251,238 0,011
Gost of 1 kg grain = £5,2.00 ltages for men = B,25,00
Cost of 1 kg straw = 70 »ps. Wages for women = 05,20,00

911



4,146, Economics of Crop Production,

4a1e6a14 Net Income

T6 gave the highest net profit and was on
par vith TB and Tyue TS was stabisilically sinilar
to Tyge T4 and T4 The lowest net profit was obtained
from the weedy check (115) and did not differ signie-
ficantly from 1,5, T4p @nd Tge Ty in tuzn showed no
significant difference from other treatments except

T14. Te and 160
4,%.6.2. Cost=benafit ratio

Té recorded tho highest ratioc and was on par
with Tg. T, registered the next highest value and it
did not differ significantly from T1. Tg, T, and Ty
The lowest ratio wa9 recorded by the weedy chock and
1t was statistically cqual to T13.

4.2, Espoziment No.2

44247, Qbsexvations on Cowpea.
4e2.147¢ Goxmination count

The data on germination count of cowpea from an
area of 0.9 0> was analysed and the analysis of variance

is glven in Appendix XVII and the mean values in Table 17.
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Table 17. Gormination count of cowpoa/0,5 m> on the
40th day after sowing

Treatmonts Gerpination eount
T, 36499
T2 30,96
73 35,3
T4 34,22
Ty 33,65
TG 33,65
T, 35,30
TB 33,62
T9 33.26
Tin 33,12
Tq1 32,17
T12 24.31
I13 3C.21
712 arre

D (0.05) -

SE 0.185
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No si-nificant difforente in germination count
between the diffoerent trestments was noticed.

4e2.71424 Grain Ylield

The analysis of variance table is prescnted in

Appendix XVIII and the mean values in Table 18.

The treatments showed variation in this aspect.
73 rocorded the highest grain yield and it wos superior
%0 all treatments except T14 and TB with whieh 47, was
on pate Tegs Tge Tqe Tyze Tgoe Too Tge Tge Tg and Tyy
showed no significant differonce a2mong themsolves.
Lowest yleld was recorded by T11 and it was Inferior
to Ta, Tqq and T, only.

4424143, Bhusa Yield

The analysis of variance table is prescnted in
Appendis AVIII and the mean values in Table 18,

Tho results indicated that there was nc signle

ficant difference in bhusa yleld between the treatuents,
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Table 18. Grain and bhusa yleld of cowpea (kg/ha)

Treatmentis Grain yleld BDhusa yleld
T1 958.C0 2025.67
72 868,00 2083,00
Ta 1274,67 1591.67
T, 868,00 1909,67
T5 882,33 1967.67
T, 790,00 1880.67
T7 759,67 1620,67
TS 1031,67 1967,67
Tg 866,67 1852.00
T10 777.00 1794,.00
T11 745,00 1620,33
T12 829,00 2517.33
T13 903,00 1909,67
Tia 1092,67 2470,00
T15 881,00 1938.67

Co (0.09) 266,904 -

SE 92,153 333,032




DISCUSSION



5. DISCUSSION

An experiment vas conducted in the Instructional
Farm attached to the Collage of Agriculture, Vellayani,
during the Mundaken (Second crop) season of 1985-1986
1o evolve a sultable method to control weseds in a medium
duration rica. The residual offect of the horblcldes
was studied by raising a successive crop of cowpea during
the Punja(third crop) season of 1983=1986, The results

of the experiments are discussed hereunder.

5.1+ Experiment No.1

9.9.1. Observations on lceds,
541,19, Viead Spacles

The weeds presont in the experimental field before
and during the experiment were identifled and classified
into grasses, sedges and broad-leavad waeeds. The predominant
grasses were Echingechlol spp and Brachisria ramosa. Cyperus
spp and Flmbristylis miliacea were tho imporiant sedges,
Among the broadeleaved weeds [onochoris vaginalis and Ludwiaia
parviflora were tho predominant ones.

5,7.1e2. Weed Count

Heed population was recorded on the 20th, 35th and
60th day after tramsplanting and at harvest, Monocot and
dicot weed population were estimated separately. It was

found that monccot wieeds predeminadted throughout the crop
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hpe]

growth, The monocot weeds have similar morphological
characters as that of rice crop, which made them to
compete with rice crop and persist thzoughout the crop
growth, Similar results were reported by Nalr and
Sadanandan (197%), Ravindran (1976), Abraham Varuéhese
(1978}, Ahmed and riogue (1981) and Sukumari (1982),

5.1.1.2.1+ Monocot Yeed fopulation

At all stages the completely weed free treatment
was superlor to herblcide treatments and the practice of
handweeding twice., The weedy check recordasd the highest
count of monocot weeds and all the treatments were found

to be superior to the weedy check,

Among the herbicide trecatments it was found that
application of thiobencarb @ 1.0 and 1.5 kg a.i/ha could
give betuer control of weeds than butachlor at same rates.
Spray or granular method of application had tha same
effect, Also the integrated method of weed control could
not significantly reduce the weed population.

Ravindran (1976) obtained good control of monccot
weeds by thiobencarb (G) in the early stages of crop
growth and thiobencarb (E.C) at harvest. Mandal (1977)
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reported that thigbencarb at 1.0 kg a.i/ha was effecs-
tive in controlling monocot weeds, Gill and Kolar (1980)
found that thiobencarb granules and E.C. formulation at
145 kg a.dfha effectively controlled Echinochloa cruse
galli. Lakshmi (1983) reported good control of monocot
weeds throughout the crop growlh by thiobencarb G 1.9 kg
a.i/ha,

5s1e1e242. Dicot Woed Fopulation

As in the case of monocot weed eceunt, application of
thiobencarb or butachlor @ 1,0=1,3 kg a.i/ha in the spray
or granule form had the same offect on the dicot weed popula-
tion at differenv stages of crop growth. However, herbicide
application was found to bo better than the local practice
of handweeding twice in suppressing tho dicot weads. The
woedy chock recorded ithe highest weed count at all stages
of crop growth,

5:71414243. Total Veed : opulation

I3

The total weed populatiocn also showed the sams trend
as in the case of monocot and dicot weeds saparately,
Thiobencarb 1.5 kg a.l/ha as spray or granule was more
offoctive in suppressing tho total weed population throughout

the growth period compared to the lower rates as wall as
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butachlox at high and low rates. In generxal both the
herbicides were more effective in controlling weed growth
throughout the growth of the crop compared 1o hand weeding
at early stages of growth,

Eventhough the herbiclde at difforent rates and in
different methods of application were effective in suppres
sing the weed growth, as compared to the local practice,
among the herbicide treatments lower rate of 1.0 kg a.i/ha
can be cheaper than 1.8 kg a.i/ba. Application of herbicide
in granular form will be easier and cheaper compared to
spraying. The integrated method also could not substantially
reduce the wesd population in the later stages of growth,

tiehta (1975}, Ravindran {1976}, Sridhar et 2l.(1976),
Ravindran et al.(1978), Pandey and Sharma {1980), Gill and
tiehra (1981), Balyan (1982) and Lakshmi (1083) also obtained
promising results with thiobencarb and this corroborates
with the present findings.

Corrolation studles revealed that significant negative
correlation existed between the grain yleld and weed count
(r = w0,6723),

Sele1e3, Dry liattor Production of Weeds

The wesdy check record the highest dry matter produ=
ction of weads at all stages of crop growth. The uncontrole
led weed growth has absorbed nutrients in greater amounts
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and thareby recorded the highest dry matter production,

Application of thiobencarb at 1,5 kg a.i/he as
spray or granules sould suppress dry matter accunulaw
tion and are comparable to that of a weed frees situation
in the carly stages of growth, On the &0th day, thiobene
carb 1.5 kg a.i/ha as spray, thiobencarb 1,0 kg a.i/ha
spray + handweeding, butachlor 1,0 kg a.i/ha as spray
or granules + handweeding were as good as weed free
situation,

Taking all the herbicide treatments into considera=
%ion, thiobencarb 1.5 kg a,i/ha as spray or granules was
comparable with thiokencarch at lowers rates + handweeding,
butachloxr 1.5 k¢ a,i/ha as spray oz granulaes and butaghlor
1.0 kg a.if/ha + hendweeding in reducing the dry matter
accumulation by the woeds in the early stages of growth,
while in the later stagos of growth thiobencarb 1,5 kg a.i/ha
spray, thiobencard 7.0 kg ald/ha spray + handweeding,
butachlor 1,0 kg a.i/ha spray or granules + handweeding
were effective, According to Abrahem Varughese (1978)
and Sukumari (1982) woed growth beyond 4% days has no
slgnificant influence on the rice yield. Therefore the
suppression of wecds in tho early stages is important
which could be achleved by the application of thiobencarb
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1.5 kg a.3/ha or 1.0 kg a.i/ha elther as spray or
granules or 118 Intograted nethod closely followed by

putachior at the same rates and method of application.

As in tho case of total weed population referred
carly, dry matler accumulation can be substantially
reduced by herpicide treaiment. Lower rates of heribicide
in the granular form will be cheaper than spraying.
Dutachlor at lower rate applisd in combinatioen with hande
weeding is more beneficial in proventing dry matter accoue
mulatlon compazed ‘o hlgher rate., Correlation studiocs
indicated that significant ncgative correlaticn exists
betwaen dry matter production of weeds and grain yield
(* = =0,5399),

Ravindran (1976) and Balu and Sankaran (1077)
reported reduction in dry weight of weeds by the usc
of chemicels, Lakshmi (1983) and Ali and Sankaran (1985)
found that thloboncarb spray @ 4.5 kg 8.1/ha was offi-
cient in reducing the dry matter accumulation by weeds

throughout the crop growth.

5.7.144 Veed Contzol Efficiency

In the case of thiobencarh, the efficiency ranged

from 62.6 to 77.8 per cent vhile in the case of butachlor



the variation was from 92,0 to 70.6 per cent., Thus it

is evident that thioboncarb is more efficlent in controlle
Ing the weeds than butachlor at the rates testod. This
result ls in conformity with the findings of Ravindran
(1976). Balyan (1982) obtained a woed control eofficlency
of 93,2 per cent with thiobencarb 2.0 kg 2.i/ha pree
amergence while Lakshmi (1983) obtained a weed control
efficioncy of more than 76.0 per cent with thiobencarb
2,0 kg a.1/ha end 66 to 70 per cent efficlency with
thiobencarb 1,5 kg a.i/ha.

Highest value of weed control efficiency, next
to the complotely weed free troatmont, was obtained by
the application of thiobencarb @ 1,0 kg a.i/ha in the
spray form followed by one handweeding on the 33th day
after transplanting. Similarly butachlor spray O 1.0 kg
a.i/ha, followed by one handweeding, rccorded greater
weed control efficiency (70,5 per cent} than butachlor
1.9 kg a.i/ha (61.2 per cent).

The lowest weed control efficicnecy (51.6 per cent)
was recorded by the handweoded plot. Thus the two handw
weedings done on the 20th and 35th day after transplanting
were not sufficient to suppress the woed population till



the harvest of crop, Moreover the soil disturbance
caused by these two weedings might have encouraged rapid
growth of the dormant weed seeds which were below the
soil surface., This is in agreement with the findings of
Gupta et al.(1978).

Thus it is ovident that chemical control of weeds
is more efficiont than handweeding twice. This is in agrae=
ment with the findings of Mukhopadhyay (1967) and Srecdevi
{1979), The efficiency of weed control further in¢reased
by giving one handweoding at 35th day, following the appli-
cation of a reduced dose of the herblcide, Rangiah ot al.
{1976} reported that the weed control efficlency increased
to 77 per cent when butachlor 2.5 kg a.i/ha was combined
with one handueeding compared to 67 peor cent with butachlor
2,5 kg a.i/ha applicd alone.

5.1.2, Qbparvations on Crop.
34%e2.1. Crop Growth Characters
501 eZ2elals Plant Height

The helight of the plants measured on the 20th,
35th and 60th day afier transplanting, revealed no signi-
ficant difference beotweon the treatments. In general, the
complotely weed frec treatment recorded the highest plant
helght throughout the crop growth. The absence of weeds in



those plots reduced the competition enabling the crop

to utilize the nutrients and space for lts normal growth,
The weecdy check on tho other hand recorded the lowest
plant height due to the severe competition for space and
nutrients by the woed population.

At tho harvest stage of the crop, significant
difference was obsorved in plant height with respect to
the various treatments, Plant height was higher in plots
troated with butachlor O 1.0 kg as.i/ha applied alone in
the spray or granule form or butachlor @ 1.0 kg a.i/ha
as gpray or granules followed by a handweeding, butachlor
granules @ 1,5 kg a.i/ha, thicbencarb @ 1.0 kg a.i/ha
applied in the spray or granule form + handweeding and the
local practice of two handweedings. The dwarfing effect of
higher rates of thlobencarb on rice plant as reported by
Koyama et al.(1979) was obtained in this study also,

Rethinam ot al,.{1974) and Gill and Kolar (1980)
reported the beneficial effects of woed control treatments
on the height of zice plants, Contrary to the present
findings, Rethinam and Senkaran (1974) found that at harvest
the height of plants was not significantly influenced by
the different weed control treoatments.
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957+2+%1:2+ Tillor Count

The tillor count observed on the 20th and 35th
day after transplanting showed significant difference
between the various weed control trecatments. The total
tiller count por &g.m was highest (298,0, 438,7 and
382,0Q /m2) 4n the completely weed free plot and lowest
in the weedy check (207,3, 276.0, 308,7 /mz) raspectively
on the 20th, 35th and 60th DAT, Upto &0th day of transe
planting the tiller count wae minimum in the weedy check
compared to other plots, In weedy check the weeds competed
for nutrients and space with the rice crop which reduced
the rice from putting forth higher number of tillers, On
the 35th day after transplanting no significant difference
in tiller count was seen between the plots which were
treated with herbicides and those handweeded twice.
Sundaru (1971} and Ravindran (1976) also obtained similar
results, On the 60th day, the difference betwoen the treat-
ments was nullificd indicating that some of the tillers
praduced were dried out which may be due to translocatlon
of photosynthates to the othor tillers for the production
of panicle,

Chang ond De Datta (1972), Sridhor et al.{1976€),
Ravindran ot al.{1978), Sukumari (1982) and Lakshmi (1983)
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have reperted a reduction in tiller productlon in rice
due to weed competition, The findings in tho present
experiment is in agreement with the above findings.

9e142.1.3, Leaf Area Index at Flowering

The leaf area index recorded at the flowering
stage of the crop showed significant difference among
the trgatments,

The weedy cheock recorded the lowest leaf area
index (4.02) which may be attzibuled to the severe competie
tion between the crop and tho weeds. Hendwesding twice
also recoxded reduced leaf area index which was on par
with the weedy check indicating that this 4rocatment was
also not efficlent in controlling the weeds comparecd to
the herbicide treatments. Sreedevi (1979) and Iruthayara)
and Morachan (1980) have reported such a decrease in leaf
area index due to weed compotition,

Highest leaf area index (6.,02) was recorded by
the application of thiobencarb @ 1.5 kg a.i/ha in the
granule form which was un par with the complotely weed free
treatment, thiobencarb granules © 1,0 kg a.1/ha, thiobene
carb spray G 1.5 kg a.i/ha apd butachlor 1.0 kg a.i/ha
granule + handweeding, Lakshnl (1983) has reported an
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increase in leaf area index by the application of
thiobencarb @ 1.9 to 2,0 kg a.i/ha,

5.7¢2:.1.4, Dry tatter Production of Crop

The dry motter production of crop was recorded
on the 20th, 35th and 6Cth day after transplamting and
at harvest ond significant dlffexrcnce was observed between
the treatments. The highest dry matter production was
recorded by the completoly weed free treatment and the

weedy check recorded the minimum dry matter.

On 20th day aftor ‘ransplanting, lowest dry weight
was recorded by tho wocdy chock (666.7 lg/ha) which was on
par with the dry tw.eight obtained by the application of
thicbencarb granule © 1.5 kg a.i/ha thiobencarb spray or
granules G 1,0 kg a.ifha, butachlor spray @ 1.5 kg a.l/ha,
butachlor spray or granules Q 1,0 kg a.i/ha and handweaded
treatmont, On the 35th day aficr transplanting highest
dry matter production was rocorded by the complotely weed
free plot (4405.3 kg/ha) and it was on par with application
of thiobencarb granules @ 1.0 kg a.i/ha and butachlor
granules Q 1.5 kg a.i/ha, There was nc significant differe-

nce among other herbicide trecatments,

On the 60th day afier transplanting the dry matter
productlion of crop in plots treated with butachlor granules
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@ 1.5 kg a.3/ha was highest (5740.0 kg/ha} compared to
other horbicide treatments. Thiobencarb application

@ 1.0 kg a.i/ha as spray or granuleos recorded low dry
weight which was on par wlth the weedy check with the
lowest value of 3723.0 kg/ha. The highor weed growth

in these plots might have suppressed the crop growth

and thus resulted in lessor dry weight. Handweeding twice

was on par with other herbicide treatments.

At the harvest stage, butachlor granules applied
G 1.5 kg a.i/ha recorded the greatest dry wolght{7775.3 kg/ha)
next to the completely weed free treatment(10653.3 kg/ha)
and on par with thlobencarb applicd @ 1.5 kg a.i/ha as
spray or granules, thiobencarb granules @ 1.0 kg a.i/ha
applicd alone or with one handweeding and butachloxr spray
@ 1.0 kg a.i/ha + handweeding. The unwoeded control was
inferior io other treatments {5681.3 kg/ha).

Thus during the early stages of growth butachlor
1.0 kg a.i/ha granule or spray, 1.5 kg a.i/ha granule and
thiobencarb applied O 1,0-1.5 kg a.i/ha as spray helped in
increasing the dry matter accumulation by the crop. As
the growth advanced both iho herbicides at 1.5 kg a.i/ha
as spray or granule could Increaso the dry mattor accumula-

tion conpared to the unweeded check. The handweeding given
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on 20th day and 35th day of transplanting helpad the
crop to increase the dry matter accumulation only from
35th day of transplanting. The present results are in
agreement with the findings of Rethinam and Sankaran
(1974) who obtained significantly higher dry matter
production of crop due to the control of weeds by
butachlor grenules applied @ 2,0 kg a.i/ha,

The dry matter accumulation by the crop in
weedy check was only 50 to 56 per cent of the total dry
matter accumulation by the crop in the completely weed
free plot during all tho stages of growth (Table 19).
This indicates the severe competition between the crop
and weads in the weedy check plot., On the 20th, 35th
and 60th day after transplanting and at harvest the dry
matter accumulation by the crop in the weedy check was
55,64 5146, 56,7 and 53,3 por cent of that of the crop
from the weed fres plot, Even the total dry matier accu=
mulatlon by the wead and crop together in the weedy check
was much less than that by the crop alone in tho weed free
plot. This shows tho cntagonistic effect of crop and
wesd on the dry matter accumulation. Similar trend waa
seen in varilous herblclde treated plots where the dry

matter accumulation of weeds was significantly low and
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Table 19. Dry mattor production of crop in the
completely weod fraee plot and weedy check

compared
Days . Conpletely weed free
tlor Wesdy check olos
transs=

plant- Vieed Crop Tota)l Weed Crop Total
ing

20 202.9 666,7 869.6 - 1200.0 1200,0 55,6

35 307.2 2271.7 2578.9 w  4405,3 4405,3 951.1
60 764.4 3723.0 4487.4 = 6568,3 6568.,3 56,7

Harvest 9086.2 5681.,3 5767.5 = 10653.,3 10653.3 53.3
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ths dry matter production of crop was subsiantially
high.

5ele2s2¢ Yield Attributing Charactors
5.742¢247. Number of Productive Tillers /m2

There was significant influcence of the horbicide
treatments on the number of productivae tillers per sqg.m.
Among the different troatments the ctompletely weed free
treatment recorded the hilghest number of productive
tillers (311.3/m2) vhich was superior to all others,.

The absence of weed compotltion in this plot has cnabled
the crop to utilise nutrients to a maximum for its growth
and tiller production. The weedy check on tho other hand
recorded the lowest number of productive tillers (195.3/m2)

which was only 62,7 per cent of complotely weed free plot.

Comparing the different herbicide {rcaiments,
thiobencarb spray O 1.0 kg a.i/ha, butachlor spray @ 1.0 kg
a.i/ha and butuchlor granules @ 1.5 kg a.i/ha rocorded
higher number of productive tillers. But thiobencarb
granules © 1.0 kg a.i/ha, butachlor @ 1.0 kg a,i/ha in
the spray or granule form + handweeding and the local
practice of handwoeding twice voecorded lower number of

productive tillers and were on par with the weedy check,
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Rethinam and Sankaran (1974) obtained maximum
number of productive tillers with butachlor granules
© 1.0 kg a.1/ha while Gill and Kolar (1980) obtained
maximum number with thiobencarb granules © 2,0 kg a.i/ha
Chang and De hatta (1972).i%§ﬁiaran (1975) , Ravindran (1976)
Abraham Vorughese (1978), Sukumari (19682) and Lakshmi(1983)
have reported a raduction in productive tillers due to
wesd competition, In goneral the findings of this study
ds in full agreement with the findings of other scientists,

S5.14242.2, Weight of Panicle

The welght of panlcle was significantly influene
caed by the horbicides. Completaly weed free plot rocorded
tho maximum weight of 2,57 g and the weedy check recorded
tho minimum weight of 1.62 g, Application of butachlor
@ 1.5 kg a.4/ha in the granule form, butachlor @ 1,0 kg
a.4/ha as spray or granules + handweeding, thiobencarb
@ 1.5 kg a.i/ha in the spray or granulo form and thiobene
carb granules € 1,0 kg a.3/ha + handweeding recordad higher
welghts ond were as good as completely weed free conditien,
The reduced weed competition in these plots during panicle
initiation might have enabled greater uptake of nutrients
and greater photosynthesis by the crop resulting in
higher panicle weight, Dubey and Harbans Singh (1988)
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reported maximun panicle uweight in plots treated with
daelchlor 1.5 kg a.ifha,

Handweeding twice has resulted in a losser
woight of the panicle and was on par with the weedy
check., The reduced dose of both tho horblcldes when
applied as spray or granules rocorded louvor welght of
panicle and egualled with that of the veedy check. In
general herblicide treatment gavo 2 higher panicle weight
comparad to handweeding twice, Sreedevi (1979), Sukumarl
(1982) and Shashldhar (1983} have reported reduction in
panicle welight due ko woed competition, Lakshmi (1983)
found that chemical weed control favourcd greater welght
of panicle comparcd t5 handweeding., The present findings

is in agroeement wiith the findings of other scientists.

5.1.2.2.3. liumber of Spikelets per fanicle

Thore was significant influenco of the weed
control treatments on the number of splkelets per panicle,
The plot which was kept weed free throughout the crop
growth recorded the highest number of spikelets(118,5)
per panicle, Application of thiobencarb @ 1.0 kg a.i/ha
as granules alone and with one handweeding, butachlor

granules @ 1.0 kg a.i/ha alone and with ene handweeding
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and butachlor spray @ 1.0 kg a.i/ha produced greater
number of spikelets which did not significantly differ
from the completely wesd free treatment, It was observed
that tne granular formulations in gencral favoured the
production of more number of spikelets, compared to spray
method of application and tho lower rate of 1.0 kg a.,i/ha

was sufficlent for production of more number of spikelets,
5471e2,2.4, Number of Filled Grains per Panicle

Number of filled grains per panicle was also
influenced by the herbicide treatment, The hlghest
nunber of £illed grains (86.67) was rocorded from the
completely vead free plet. Tho absence of competition
by weeds for nutrienis and light might have cnabled the
crop to produce more photosynthote thereby resulting in
the maximumn number of filled grains,

Thiobencaxrb grenules @ 1,0 kg a.i/ha + hand-
weeding, butachlor granules @ 1.0 kg a.i/ha + handweeding,
butachlor granules or spray G 1.5 kg 3,1/ha and thlobene
cerb granules @ 1.9 kg a.1/hs recorded a higher number of
f111ed grains and was on par wilh the conpletely waod
free iroatments, Thus al the lower doses of both the
horblcides, granular formulations were found to be more

efficlent. This might have resulted due to the greaster
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persistence of the herbicide in the soil when applied

in the granular form compared to spray., Yogoswara Rao
and Padmanabhan {1972), Srcedecvi (1979), Sukumari (1982)
and Lakshmi (1983) have reported significant influence
of weed growth on tho number of filled grains pecr
panicle, Ravindran et al.(1979) obtained highest
percentage of filled grains by the application of
thlobencarb E.C. formulation. In contrast Hethinam and
Sankaran (1974) obtained no significant effect due to
different weed control treattrents on the number of grains

per earhead,
8.1.2.2,%. Thousand Grain Veight

The completely weed free treatmont recorded
the highest thousand grain weight (26.97 g) and was
superior to all other treatments. The lawest value of
thousand grain weight (22,83 g) was recorded by the weedy
chock which was on par with bulachlor granule application
@ 1.0 kg a,i/ha, Thioboncarb @ 1.0 kg a.ifha applied
alone in tho spray or granule form also recorded a lower
thousand grain weight. There was no significant differe=
nce beiwson the other herbicide treatments and handweeding

treatment in respect of this charactaer.
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iaaharudrappa et al.(1979) found that butachlor
® 1.5 kg a.i/ha reduced tho thousand grain welght.
Rethinam and Sankaran (1974), Ravindran ot al. (1978),
Mukhopadhyay and Do {1980) and Gill and Mehra (1981)
have reported that there was no sianificant difference
in the thousand graln woight between different weed

control treatments in rice.

5,1.2.3, Grain Yicld

The effoct of horblcides on grain yiold was
significant, Highest grain yield (3064 kg/ha) was
recorded by the completely weed free plot. This was
followed by thiobencarb application @ 1.0 kg a.i/ha
in the granule form + handweeding (3993 kg/ha). The
other trecatmonts were inferior to it., It may be noted
that this herbicide treatment recorded hicher number
of spikelots, numbor of f£illed grains and thousand
grain woight, Application of butachlor granules
@ 1.5 kg a.i/ha rocorded the next highest grain yield
which was on par with the other ireatments except thice
bencarb application @ 1.0 kg a.i/ha in the spray or
granule form, butachlor granules @ 1.0 kg a.i/ha and
tho woedy chock. Tho weedy check registered the lowest
grain ylold and it did not differ significantly from the



yield obtaired with the application of butaghlor
granules @ 1.0 kg a.1/ha, Chang and De Datta (1972),
Comez and ve Datta (1979), G1ll ot al.(1977), Shahi

ot 21.,{1978), Pillai ct al, (1983) and Patel and Patel
(4984) have reported increase in grain yzeld by weed

control.

Correlation studies showed a2 significant
nogative correlation between grain yleld and wecd

count and weed dry maiter production.
5.1 02.40 Straw Yield

The highest straw yleld was recorded from the
completoly weod free plot (5590 kg/ha) and it was
superior to the other ireatmants. Among the herbicide
treatments, butachlor granules applied G 1.5 kg a.i/ha
recorded the highest straw yield which was on par with
butachlor application in the spray form @ 1.5 kg a.i/ha,
thiobencarb @ 1.0 to 1.5 kg a.i/ha in the spray or
granule form, butachlor spray or granules @ 1.0 kg a,i/ha,
thiobencarb spray or granules @ 1.0 kg a.i/ha + hand-
waedlng and butachlor spray @ 1.0 kg a.i/ha + handwoading.
The reduced weed growth in these treatments might have

influenced the crop for a greater vegetative growth.
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The weody chock recorded the lowest siraw yleld

(2950 kg/ha). The sevore weed competition in these
plots has resulted in lessexr plant height and reduced
tiller production which might have resulted in a
reduction of straw yield., Handweeding twice recorded

a higher yield over thec weedy check.

Ravindran (1976) reported highest straw yield
by thiobencarb LC formulatien @ 2.0 kg a.i/ha which
was on par with penoxalin {G), handweeding and butachlox
(G) application. Lakshmi (1983) also obtained highest
straw yield by the application of thiobencarb (E.C)
formulation @ 2,0 kg a.l/ha.

5.1.2,9. Haxvest Index

Although there was significant offect of
herbicides opn the grain and straw yield, the harvest
index in ganeral was unaffected. Tho valuesranged from
0.45 to 0.52, the highest being recoxrded by handweeding
twice and thiobencarb granules applied @ 4.0 kg a.i/ha +
handweeding.

tlussain and Khen (1976) roported no significant
difference in the grain straw ratlo among the different
viged control treatments, which corroborates with the

prosent finding,
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Se1e2.6. Loed Index

Vieed Index oxplains ihe reductlon in yield due
to weeds when compored with the yield from Lhe completely
waad iree tseatment. Herbicldes had significant effect

on tho weed index.

Thiebenearb granules @ 1.0 kg a.i/ha + hand=
weeding recorded ithe lowest weed indox (19.90 per cent)
and it was suporlor to the rzost, This makes clear that
this treatment did not suffer from groator yleld redu-
ction, due to less severe wecd competition. Butachlor
granules applied @ 1.3 kg a.i/ha recorded the next
lowest value (27.80 per cent) which was on par with hand=-
weeding twice and other herbicide treatments esxcept
thioboncarb spray @ 1.0 kg a.i/ha, butachlor granules
G 1,0 kg a.i/ha and the weedy check. The woody check
suffered greater reduction in yileld compared to the
weed free treatment and hence recorded the highest

weed index (45.90 per cent).

Similar reductlon in weed index by woed control
treatments have boon reported by Rangiah et al.(1976),
Ravindran (1976), Abraham Varughese (1978}, Sultumari
(1902) and Lakshmi (1983) in rice crop.
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5.1.3. Chemical Analysis.

5.1.3.1. Nutrient Uptake of Crop
5.14347417. Nitrogen

The highest nitrogen uptake at all stages of crop
growth (22,44, 69.17, 109.20 and 132,72 kg/ha on the
20th, 35th and 60th day after transplanting and at
harvaest respectively) was recorded by the completely
weed free treatment and the lowest uptake by tho waedy
check [ B8.68, 28.46, 65.98 and 80.28 kg/ha respectively
on the 20th, 35th and 60th day atiter transplanting and

at harvest).

on the 20th day after transplanting, maximum
uptake of nitrogen (17.68 kg/ha) among the herbicide
treatments was recorded by butachlor granules @ 1.5 kg
a,if/ha which was on par with butachlor @ 4.0 kg a.i/ha
as spray or granules and the practlice of handweecding

twice.

Uptake studies on the 35th day after transplanting
showed that lowest uptake of nitrogen among the herbicide
treatments was recorded by thiobencarb application @ 1.0 kg
a.1/ha as spray or granules which was on par with the
weedy check. The lower dose of the herbiclde was not
sufficlent to control the weed growth which resulted in

lesser dry matter production of crop and lesser absorption
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of nuirients. There was no significant difference
between the other herbicide treatments and handweeding

twice,

On the 60th day after transplanting highest uptake
of nitrogen was obtained with the compliely weed free
treatment (45.93 ko/ha) which was on par with the applie-
cation of butachlor spray or granules @ 1.5 kg 2.i/ha,
butachlor granules @ 1.0 kg 2.i/ha, thiobencarb granules
@ 1.5 kg a.ifha and the plots given iwo handweedings.

At harvest no significant difference was observed
among the herbicide treatments regarding the uptake of
nitrogen by the cxop.

Thus in general, application of butachlor granules
@ 1.0 »1.5 kg a,i/ha enhanced the dry matter production
and thereby the uptake of nitrogen by the crop throughout
the growth period.

It was also obsexved that the uptake of nitrogen by
the crop alone in the completely weed free plot was sub=
stantlally higher tnan the total uptake of nitrogen by
the crop and weeds in ‘the weedy check, Highly positive
correlation was noticed betwsen the nitrogen uptake of crop
and grain yield { r = + 0,6970), Similar results were
obtained by Ravindran (1976) and Lakshmi (1983) and Singh
and Singh (1985). The nitrogen uptake by the crop and weeds

showed significant negative coxrrelation,
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5,1.3.1.2, Phosphorus

The phosphorus uptake of crop on the 20th, 35th
and €60th day after transplanting and at harvest revealed
significant effect of herbicides. The highest uptake was
recorded by the plots kept weedfree throughout crop growth.

On the 20th day after transplanting there was no
significant difference between the herbicide itreatments
except thiobencarb granules @ 4.0 = 1.5 kg a.i/ha,
butachlor spray @ 1.% kg a.i/ha and handweeding twice
which recoxded lovier uplake by the crop. The weedy check
recorded the lowestu uptake (4.85 kg/ha).

The weedy check recorded the lowest uptake
(15.17 kg/ha) on the 35th day after transplanting which
was on par with handweseded plot and butachlor application
® 1.0 kg a.i/ha as spray or granules. The crop dry matter
production was lesser in these treatments resulting in

lesser uptake.

On the 60th day after transplanting also the weedy
check recorded the lowest uptake of 28.65 kg/ha. Hand=
weadling twice and herbicide treatments showed no signi-
ficant difference.
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At harvest also weedy check registered the lowest
uptake which was on par with handweeding twice and
butachlor or thiobencarb spray @ 1.5 kg a.i/ha, There
was no significant difference betwesen the other herbie

cide treatments,

Thus in the weedy check the uptake was the lowest
during all the stages of growth. In the case of handweeded
plot there was wilde fluctuatlon in the uptake paticzn
which was due to greater varlation in the dry matter
production., The uptake was more on the 60th day of
transplanting and at harvest and it was more or less same
as the weedy check during the early stages. Among the
herbicides tried there was a constant and signifilcant
increase in the upiake with regard to butachlor applied @
1.5 kg a.i/ha as granules. It is closely followed by
“hiokencarb applied @ 1.0 kg a.i/ha as granules + hand-
woeding especially during the later stages.

The uptake of phosphorus by the crop and weeds
together in the weedy check was far less than the uptake
by the crop alone in the completely wood free plot,
Nanjappa and Krishnamurthy (1980) have reported similaxr
results,

There was significant positive correlation between
the phosphorus uplake by the crop and grain yield
{r = +0,7843) which was coxroborated by the findings of
Rangiah et al.(1975) and Okafor and De Datta {1976),
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541.3.1.3. Potassium

The potassium uptake of the erop showed a steep
increase till the 60th day after transplanting after
which the increase was very less. The lowest uptake
was noticed in the unweeded control and the highest

uptake was recorded by the completely weed free plot.

Lesser uptaka of potassium on par with the weedy
check was recorded by the application of thiobencarb
spray @ 1.0 kg a.ifha, butachlor spray @ 1.5 kg a.i/ha,
butachlor spray er granules @ 1.9 kg a,i/ha and hande
waaded plot on the 20th day after {ransplanting.

On the 35th day afier transplanting, lowest uptake
was recorded by the weady check (33.8% kg/ha) which was
on par with butachlor spray @ 1.0 kg a.i/ha and thiocbenw
carb spray or granules @ 1.0 kg a.i/ha. There was no
significant diffecence betweon other horbicide trealments

and handweeded plot.

Highost uptake of potassium on the 60th day aftor
trzansglanting, on par with the complelely weedfree plot,
was obtained by the applicalion of butachlor granules O
1.5 kg a.i/ha and ihiobencarb granules @ 1.0 kg a.i/ha +
handweeding, The lowest uptake of potassium on par with

the weedy check, was noticed in plois treatod with thiobene
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carb @ 1,0 kg a.i/ha as spray or granules, butachlor
® 1.0 kg a.i/ha as spray or granules, butachler spray
@ 1.9 kg a.i/ha and thiobencarb spray @ 1.0 kg a.i/ha +

handweading.

At harvest, the highest uptake was recorded by
thiobencarb granular application @ 1,0 kg a.i/ha + hande
weeding (98.89 kg/ha) which did not significantly differ
from completely weed free plot. Lowest uptake was recorded
by the unweeded control (63.6% kg/ha) which was on par wi.h
thiobencarb application & 1.0 kg a.i/ha as spray or granules,
thiobencarb spray @ 4,0 kg a.i/ha + handweeding and hande
weeding twice. Thero was significant positive correlation
botwesn grain yield and potassium uptake of crop at harvest
(z = +0,68%9),

The uptake of potassium by the crop was influenced %o
the maximum in 2 completely weed free situation during all
the stages of growth., In the handweeded plot, the first
weeding given on tho 20th day temporarily encouraged the
crop for a higher uptake upto 35th day of transplanting
after which the uptake was on par with many herbicide treat-
ments. Among the herbicide treatments in general butachlor
@ 1,5 kg a.i/ha as granule was helpful in increasing the
potassium uptake by the crop in the early stages, while
thiobencarb @ 1.0 kg a.i/ha + handweeding on the 35th day
assisted the crop in increasing the uptake during the later

stages,



151

Taking the three major nuitrients into consideration,
herbicide application was found to supress the weed growth
and sncourags erop growth and nutrient uptake compared to

the local practice of handwecding.

The importance of wesd removal from rice ficlds ¢an be
understood by comparing the weady check containing undisture
bed weed growth along with the crop and the completely weed
free plot, The data on the uptake of nitrogen, phosphorus
and potassium by the weeds and crop under these two situations

are presented in Table 20,

It is seen from the table that on the 20th day after
transplanting the nitrogen uptake in the weedy check was
enly 39 per cent of the uptake by the crop in the completely
weed free treatment. During the later stages of growth (60
days after transplanting and at harvest) the percentage of
increase recorded was 60=61 per cent compared to 39«41 per
cent which indicate that weed competition was not severe

during these stages.

In the case of phosphorus, the crop in the weedy check
could abserb only 43 per cent of the phosphorus uptake by
the crop in tho weed free situation on the 20th day after

transplanting and it increase to 59 per cent at harvest.

Considering the uptake of potassium, the uptake by the

crop in the weedy check was around 41 per cent of the uptake
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Table 20. N, P, K Uptake in the completely weed frae
treatment and weody check compared { kg/ha)

Days Weedy check Comploetely weoed o
after Total froe plot Uptake
gransplant- Weead Crop Weed Crop Total
ng
N_Uptzke
20 3.65 B8.68 12.33 - 22.44 22,44 38.68
35 5,59 28.46 34.0% - 69.17 69.17 41.15
60 16.39 65,58 81.97 = 109,20 109.20 60,03

Hazvest 20,61 80.28 400.89

132,72 132.72 60,49

P_Uptake
20 1.72 4,85 6.57 ~  11.25 11.25 43,1
35 2,57  15.17 17.74 = 26,53 26,53 57,18
60 4,43 28,65 33,08 - 45,93 45,93 62.38
Harvest 7.29 38.06 45,35 - 64,76 64,76 58,77
K Uptake
20 3.85 12,35 16.20 e 30,23 30,23 40.8%
35 T.57 33.81 41,38 - 66,14 66,14 51.12
60 8.90 55,59 64.49 - 100,79 100.79 55,15

Harvest 17,90 63,65 B81.55

109.07 109.07 58,36
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of the crop in the completely weed free plot. During
the later stages (60 days after transplanting and at
harvesi) the porcentzge of uptake was 55 to 58 pser cent
compared to 41 to 51 per cent during initlal stages

(20 and 35 days after transplanting).

Thus in gencral, the uptake of the nutrients by the
crop in the weedy check was only 50 per cent of the uptake
by the c¢rop in ithe completely weed free treatment, This
indicates the anbtagonistic influence of the weeds on the

crop uptake of nutrients.
5.17.3.2, Protein Content of Grain

The highast protein content (8.58 per cent) was obtained
in plots treated with thiobencarb @ 1.5 kg a.i/ha in the
spray form which was on par with completely weed free treat-
monty butachlor appilication @ 1.0 kg a.i/ha in the granule
form + 1 handweeding and thilobencarb granules applied @ 1.0
to 1.5 kg a.i/ha.

The lowest protein content (6,50 per cent) was obsorved
in the unweedod control which showed no significant differ-
ence from other herbicide treatments tried.

The higher proteln content in plots, where weed popula-
tion was less might be due to greater uptake of nitrogen by
the cyop betwsen panicle initiation and harvest (Table 13).
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Ramamoorthy et al.(1974), Gomez and De Datta(1975),
Ravindran {1976), Abraham Varughese (1978) and Sukumari
(1982) obtained higher protein content in the weeded plois
than the weedy check, Lakshmi (1983} reported that the
grain protein content was the highest in the completely
weed freo treatment which was on par with thiobencarb
treated plot. The present finding is in full agrsement

with the above findings.

9,%.3.3. Nutrient Uptake of Weeds
5,7.3.34+1, Nitrogen

The effect due to herbicides was significant in this
aspect,

At all stages of crop growth, the highest nitrogen
uptake was observed in the weedy check., On the 20th day
after transplanting the herbicide treatments recorded

Jasser uptake compared to handweeding twice,

on the 35th day after transplanting, thiobencarb
application @ 1,0-1.5 kg a.i/ha in the spray or granule form
and butachlor granules @ 1.0 kg a,i/ha recorded least
uptake by weeds, It may be noted that the weed dry matter
production was least in theso plots at this stage. At ihis
stage also the weeds of handweeded plot recorded higher
uptake of nitrogen than the herbicide treated plots.,
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On the 60th day after transplanting, a lower
uptake was recordaed by thioboncarb application @ 1.5 kg
a,i/ha in the spray or granule form, thiobencarb @ 1.0 kg
a.,i/ha in the spray form + 1 handweeding on the 35th day
after transplanting and butachlor granules @ 1.0 kg a.i/ha
+ handweeding. Thus the one additional handweeding given
was sufficient to control the regeneratlon of weeds and thus
reduce the uptake in these plots. The uptake of nitrogen
in plots handweaded twice recorded uptake which did not
significantly differ from that of plots treated with
butachlor spray @ 1.5 kg a.i/ha, butachlor granules @ 1.0 kg
a.i/ha and thiobencarb granules @ 4.0 kg a.i/ha.

At harvesi a lower uptako of nitrogen was recorded
by thiobencarb spray © 1.0 kg a.i/ha + handweeding, thio-
boncarh spray @ 1.5 kg a.i/ha, butachlor spray @ 1,0 kg
a.i/ha applied alone and with one handweeding or butachlor
granules @ 1.5 kg a.i/ha. Handweeding twice recorded highex
uptake (10.40 kg/ha) next to the weedy check,

Thus, in general thiobencarb spray @ 1.5 kg a.i/ha
recorded the lowest uptake at all stage of growth while
during the later stages, thiobencarb spray @ 1.0 kg a.i/ha
+ handweeding recorded lesser uptake, Correlation studies
indicated that nitrogen uptake by weeds at harvest was
negatively correlated with grain yield { r = «0.5517),
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Rangiah et al.{1975), Okafor and De Datta (1976),
Ravindran (1976} and Lakshmi (1923) have reported
similar negative correlation between grain yield

and nitrogen uptake by weeds.
5.7.3.3.2, Phosphorus

The herblcides significantly influcenced the
uptake of phosphorus by weeds. Tho highest uptake was
recorded by the unweeded control plot at all stages
of growth and was inferilor to handweeding and herbie

cilde treatmenis.

On the 20th day after transplanting, no signi-
ficant difference was observed in the uptake of phose
phorus among plots treated with thiobencarb or butachlor
@ 1,0 = 1.5 kg a.i/ha applied in the spray or granule
form, Handweeded plot recorded a higher uptake (1.05 kg/ha)

compared to herbicide treated plots.

Thiobencarb application 1.0 = 1.5 kg a.i/ha
in the spray or granule form and butachlor application
@ 1.0 =1, kg a.i/ha in the granule form recorded the
lowest uptake on the 35th day after transplanting. Hande
weeding twice rocorded a hilgher uptake compared to herbiw

cide treatments,
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On the 60th day after transplanting, the lowest
uptake was recorded by thiobencarb application @ 1.5 kg
a.i/ha in the spray form. The losser dry mattor produ-
ction of weeds in this plot may be the reason for this.
Handweeding twice recorded higher uptake which was on
par with application of butachlor granules @ 1.0 kg
a.i/ha thiobencarb @ 1.0 kg a.i/ha in the spray or
granule form and butachlor G 1.5 kg a.i/ha in the spray

or granule form.

Lowiest uptake of 1.38 kg phosphorus/ha at harvest
was recorded by thiobencarb application @ 1.0 kg a.i/ha
as spray followed by one handweeding on the 35th day after
transplanting. The highest uptake, next to the unweeded
control, was recorded by plots handweeded twice which
was on par with butachlor application @ 1.0 kg a.i/ha
as granules, thiobencarb @ 1.0 kg a.i/ha as spray or
granules and thiobencarb granules @ 1.5 kg a.i/ha.
There was no significant differonce between the other

herbicide treatments.

Taking all the stages into consideralion, phosphorus
uptake by weeds was least in plots treated with thioben-
carb spray © 1.5 kg a.i/ha, thiobencarb spray or granules
@ 1,0 kg a.i/ha + 1 handweeding which night be due to the
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lesser dry matier accumulation by weeds in these
plots. There was significant negative correlation
between the grain yield and phosphorus uptake by the
weeds { r = =0,6396), Similar results were obiained

by Ravindran (1976) and Lakshmi (1983).

5.1.3,3.3. Potassium

The effect due to herbicides was significant an
the uptake of potassium. The highest uptake was noticed
in the weedy check. Handweeding twice rccorded more
uptake than the herbicide treated plots, Among the
herbicide treatments, butachlor 1.0 kg a.i/ha as
granules recordod the highest uptake of 1.28 kg/ha
which was on par with all the herbicide treatments
except thiobencarb applied @ 1.5 kg a.i/ha as spray.

On the 35th day after transplanting there was no
significant difference in potassium uptake among the
different herbicide treatments. Evenafter giving one
handweeding on 20th day after transplanting, handweeded
plot recorded potassium uptake which was statistically
on par to weedy chectk., The disturbance of soil caused
by the handwoeding given on the 20th day might have

encouraged the germination of weed seeds and thereby
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increased the weed population which in turn has

increased the uptake {(Table 2c.)}.

Lowest uptake on the 60th day after transplanting
was recorded by application of thiobencarb spray @ 1.5 kg
a.i/ha, thiobencarb spray @ 1.0 kg a.i/ha + handweeding
and butachlor @ 1.0 kg a.i/ha in the spray or granule
form + handweeding. Thus the dose of holh the herbicides
could be reduced to 1.0 kg a.i/ha if it is supplemented
by one late handwecding, Plots that racelved two hand-
weedings on the 20th and 35th day after transplanting,
recorded higher uptake and was on par with the applica=
tion of thiobencarb @ 1.0 kg a.i/ha as spray or granules,
butachlor spray @ 1.5 kg a.i/ha and butachlor granules
@ 1.0 kg a.ifha.

At harvest, there was no significant difference in
potassium uptake between the herbicide treatments,
However, the local practice of handweeding twice recorded
higher uptake (12.74 kg/ha) next to the weedy check.
There was significant negative correlation between the
potassium uptake of weeds ai harvest and the grain yield
(r = «0.5224),
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Taking into consideration all the stages of growth
it was revealed from the data that the potassium uptake
in plot treated with thiobencarb @ 1.% kg a.i/ha as spray
was less (0.26, 0.60, 2.19 and 3.75 kg/ha respectively on
20th, 35th and &0ih DAT and at harvest) compared to all
other herbicide treatments., With regard to the uptake of
this nutrient by the weed, it can be considercd negligible

since 1t was as good as a compleotely weed free situation,

Ramamoorthy et al,.(1974), Ravindran (1976),
Kakaii and Mani (1977) and Lakshmi (1983) have reported
lesser nutslent uptake by weeds in herbiclde ‘reated

plots than the control plots.
5.7.3.4. N, P and K content of the soll after the experiment

The nitrogen, phosphorus and potassium content of

the soil was analysed after the experiment. There was no
significant difference in the N and PO content of soil.
But the K50 conient of the soll showed significant differw
ence between ihe treatments. The highest contert was obser-
ved in plots treated with butachlor © 1.0 kg a,i/ha in the
spray form i 1 handweeding (284.90 kg/ha) and was on par
with butachlor application @ 1.5 kg a,i/ha as granules and
completely weed free treatment. The better weed control

in these plots reduced ihe uptake by weeds and thus more

nutrients were left in the soil.



541.4, Economics of Crop Production.
941.4.1. Not Income

There was significant difference in tho net income
obtained from the different treatments. Application of
thiobencarb granules @ 1.0 kg a.i/ha + 1 handweeding gave
the highest net income (E.1979.73) and it was on par with
application of butachlor granules @ 1.5 kg a.i/ha and the
completely weed free treatment., The unweeded control
recorded a los§ of K.134,28 and 1t was statistically similar
to handweeding twice, butachlor granules at 1.0 kg a.i1/ha
and thiobencarb spray @ 1.0 kg a.1/ha,

Thus in general application of granules was cheaper,
except butachlor granules at 1.0 kg a.i/ha. This is due
to the higher yield obtained from these treatments in spite
of the greater labour requirement. Also herbicide applie

cation was more economical than manual weed control.
El

The results of the study are in agrecment with the
findings of Ranglah et al., (1974), Rangiah et 21.(1976),
Ravindran {1976), Nanja Reddy and Ramanna (1978), Versteeg
and Maldonado (1978) and Lakshmi (1983).

S.1e4e2, Cost=bonefit ratio
The various weed control treatments significantly
hnuqnced the cost-benefit ratio. The highest ratio (1.23)



5,1.4. Economies of Crop Production.
5¢1.4.1. Net Income

There was significant difference in the net income
obtained from the different treatments. Application of
{thiobencarb granules @ 1.0 kg a.i/ha + 4 handwseding gave
the highest net income {%5,1979,73) and it was on par with
application of butachlor granules @ 1.5 kg a.i/ha and the
completely weed free treatment, The unweeded conirol
Tecorded a los§ of £,134,25 and 1t was statistically similar
{0 handwesding twice, butachlor granules at 1.0 kg a.i/ha
and thiobencarb spray @ 1.0 kg a.i/ha.

Thus in general application of granules was cheaper,
except butachlor granules at 1.0 kg a.i/ha. This is due
to the higher yield obtained from these treatments in spite
of the greater labour requirement. Also herbicide appli-

cation was more¢ economical than manual weed control,

The results of the study are in agresment with the
findings of Rangiah et al, (1974), Ranglah et al.{1976),
Ravindran (1976), Nanja Reddy and Ramanna (1978), Versteeg
and Maldonado (1978) and Lakshmi (1983},

5.1.4.2, Cost=benefit ratio
The various weed control treatments significantly
influenced the cost~benefit ratio. The highest ratio (1.23)
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was recorded by the application of thiobencarb granules
at 1.0 kg a.i/ha + 1 handweeding and it did not differ
significantly from the appllication of butachlor granules
@ 1.5 kg a.i/ha., Application of thichencarb granules

@ 1.0 kg a,i/ha recorded the next highost ratio and it
was on par with thlobencard spray and granules @ 1.5 kg
a.i/ha, butachler spray @ 1.0 kg a.i/ha and thicbencarb
granules at 1.0 kg a.i/ha + handweoding., The unweeded
control worked ocut the lowest ratio (0.98) and it was on

par with the lecal practice of itwo handweedings.

9.2, Experiment No.2

5.2.1. Observations on_Cowpaa.
5,2.1.1. Germination Count

The germination count of cowpea taken at ten days
after sowing revealed that there was no significant differe-
nce between the treatments. This indicates that there was
no residual effoct of the herbicide which could affect the

germination of the succeeding crop.

Vijayaraghavan (1974) observed no significant effect
of butachloxr on the stand of greon gram ralsed after paddy,
Ravindran (1976), Balu and Sankaran (1978) and Patro and
Prusty (1978) also found out that thiobenecarb and butachlor
did not affect the germination percentage of crops raised

after the harvest of rice.
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9.2.7.2, Grain Yield

There was significant differenco among the treatments

with respect to this character,

The highest grain yield (1274,7 kg/ha) was retorded
in plots where thioboncarb was applied @ 1.0 kg a.i/ha
in the spray form which was on par with completely weed free
treatment and application of butachlor granules @ 1.5 kg
a.i/ha. Tho lowest yleld (745.0 kg/ha) was recorded by
butachlor spray @ 1.0 kg a.i/ha + handweeding treatment
which did not significantly dilffer from other irceatments,
except butachlor applicatlon @ 1.5 kg a.i/ha as granules,
thiobencarb spray @ 1.0 kg a.i/ha and the complcotely weed

free treatment.,

Reports from AICARP have indicated that application
of thiobencarb liquid in two splits @ 1.5 kg a.i/ha each
after 3 days and 20 days germination gave maximum yield of
succeeding rabi crop of cowpea {Anon.1974-75), BRut
Rajaram et al, (1978} obtained no significant differonce
in yield of black gram by the application of butachlor
granules to previous rice crop. Also Vijayaraghavan (1974)
and Jayakumar et al,(1986} obtained no significant
difference in the seed yleld of green gram due to

butachler apjlied to previous rice crop.
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The effect duc to herbicides was not significant on
the bhusa yield of the succerding crop of cowpea.
Thus the vegetative growth of cowpea was not adversely
affectod by the herbicide applied %o the previous crop
indicating that thers was no rosidual affcet of the
herbicides, This is against the findings of Balu and
Sapkaran (1978) wno reportad that buiachlor applied to
previous czop resulied in greabes dxy matwer production

of subsequeit crop of green gram,



SUMMARY



6. SUMMARY

An oxperiment was conducted in the Instructlonal
farm attached to the College of Agriculture, Vellayani
to develop a suitable woed conirol mothod for medium
duration transplanted crop 0of rice during the second
crop season (Mundakon) of 1985-86. Also a succesding
crop of cowpea was raised during the third crop (Punia)
season to evaluate the residual effect of the herbicides,

The results of the study are sumarised below.

1, Grasses like Echinochloa spp., Brachisria ramosa,

sedges like Cyporus spp., Flmbristvlis millacea and
broadeleaved weeds like Honochoria vacinalis, Luduigia

garv&flora were the prodominant weeds in the rice fields
of Vellayani,

2. honocot weeds constituted the major portion

of the weed population throughout the crop growith perilod.

3. Thicbencarb @ 1.0 = 1.5 kg.a,i/ha elther as
spray or as granules controlled monocot weoeds better
than butachlozr at ihe same ratos, The use of herbicides
was offective than handwseding twice,

4, Herblclde application was better than the
cultural method In suppressing the dicot weed population
throughout crop growth., Thiobencarb or butachlexr
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@ 1.,0-~1.9 kg a.i/ha either as spray or granules had
the same offoct on the dicot weed populaticn.

5. Thiobencardb 1.3 kg a.i/ha as spray or granules
was the most effective trcatment in suppressing the
total weed population compared to othsr horbicide
treatments and handweeding,

6. The suppression of dry matter accumulation of
waeds in the oarly stages is important which could be
achjieved by the application of thicbencarb © 1.3 kg a.i/ha
as spray or granules, thiobonscaxb @ 1.0 kg a.i/ha spray
or granules alone or in comblnatlon with one handweeding
at 35 DAT.

7. The woed control efilcilency ranged from 62,6
to 77.8 per cont in the case of thiobencarb and 52,0 to
70.6 per cent in the case of butachlor. Thiobencarb
spray O 1,0 kg a.i/ha + hand weeding at 3%SDAT recorded
the highest weed control efficiency (77.8) next to the
completely wecd froo troatment,

8. The plant helght at 20th, 35th and GOth day
after transplanting showed no significant difference
among the treatments, while at harvest the plant height
was highor in plots treated with butachlor granules @



1.5 kg a.1/ha, butacnlor spray or granules G 1,0 kg
2.1/ha either alone or followed by a handweoeding,
thiobencarb spray or granules @ 1.0 kg a.i/ha + hande
weeding at 35 DAT and twicc handweedeod plots,

9, The various weed control treatments influenced
the tiller count taken at 20th and 35th day after trans-
planting, but the offect was mullified at 60th day after
transplanting.

10. BHighest leaf arca index on par with the
completely weed free treatment was achlcoved by the
application of thioboncarb .-spray. & 1.0 kg a.3/ha
and followed by one handweeding at 35 DAT,

41« Butachlor © 1.0 kg a.i/hs as granule or spray,
butachlor 4.5 kg a.i/ha granule and thiobencarb @ 1,0=
1.5 kg a.i/ha applied as spray helped in increasing the
dry matter accumulation of crop in the carly stages of
growth while during the lator stages both butachlor and
thiobencarb @ 1,5 kg a,i/ha as spray or granule increascd
the dry matter accumulation. Handweeding given on 20th
and 35th day after transplaenting increased the dry matter
accunulation only from 35th day after transplanting.
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12, Thiobencarb spray © 1.0 kg a.4/ha,butachler
spray @ 1.0 %g a.i/ha and butachlor granulcs © 1.5 kg
a.1/ha recorded higher nunber of productive tillers,

13. Application of butachlor Q 1.5 kg a.i/ha in
4the granule form, butachlor 1.0 kg a.i/ha as spray or
granules + handweeding and thiobencarb granules @ 1.0 kg
a.1/ha + handweeding rocorded highor weight of panicle

and were as yood as completoly weed free treatment.

14. Application of thiobsncark © 1.0 kg a.if/ha
as granules alone and with ono hanuweading, butachlor
granules @ 7.0 kg a.1/ha along and with one handweading
and butachlor spray O 1.0 kq a.i/ha rocoxded greater
number of spikelots. Thus granulo formulations in
general favourcd the production of more number of spike=

lats apd the lower rato of 1.0 kg a.if/ha was sufficient.

15, A% lower doses of both the herbicldes, granular
formulations were found to be moro efficiont in recording

greater number of filled grains,

16, Butachlor granules @ 1,0 kg a.1/ha and thio=
boncarb @ 1.0 kg a.i/ha ag spray or granules recorded
lower values of thougsand grain weight while there was no

significant difference between other herbiclde treatments
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and handweeding twice. Completely wead froe treatment
recorded the highest thousand grain weight.

17. Yiold of graln wos significantly influenced
by the herbicides and thiobencarb application @ 1,0 kg
as.1/ha in the granule form + handweeding recorded highep
grain yield which was on par with complotely weed free
condition,

18. Among the herbicide treatments, butachlor
granules or opray @ 1.5 kg a.i/ha)thiobencarb G 1.0 =
1.5 kg a.i/ha 4n the spray or granule form, butachloxr
spray or granules @ 1.0 kg a.i/ha, thiobencarb spray
oxr granules @ 1.0 kg a.i/ha + handweeding and butaghlor
spray O 1.0 kg a.i/ha + hondweeding recorded higher straw
yields, Handweeding twice recorded lower yields next to
the weedy chack ,

19« The harvest indox was unaffeciod by the weed
control treatments in genexal.

2C. The lovest value of weed index (19.90 per cent)
was rocorded by tho application of thiobencarb granules
© 1.0 kg a.i/ha + handwoeding and the highest value
(49,90 poz cent) by the weady check.

21, Thiobencarb spray @ 1.5 kg a.i/ha recorded the
lowest nitrogen uptake by weeds during the early stages



while during loter stages, thiobencarb spray @ 1.0 kg

a,1/ha + handwoeding also recorded lasser uptake.

22, Phosphorus uptake of wecds, in general was
least in plotas treatod with thiobencarb spray @ 1.5 kg
a.i/ha and thiobencarb spray or granules G 1.0 kg a.i/ha +
handwoedinge.

23, Potassium uptake of weeds was less In plots
treated with thiobencarb & 1.5 kg a.i/ha as spray,

comparad tu other herbiclde treatments,

24, Application of butachlor granules @ 1.0=1.5 kg
a.i/ha enhanced the crop uptake of nitrogen throughout

the crop dgrowth period,

25, There was a constant and significant increase
in the phosphorus uptake of crop, with regard to butachlor
applied & 1,9 kg a.i/ha as aranules.

26, Butachlor granules @ 1.5 kg a.i/ha incroased
the potessium upltake of crop in the esarly stages while
vanules

thiobencarbéj 1.¢ kg a.1/ha + handweeding incroased the
uptake duxring the later stages,

27. The highest protein contont was recorded by
application of thiobencarb @ 1.9 ko a.i/ha as spray which



was on payr with completely weed freo treatment,
butachlor granules G 1.0 kg a,i/ha + one handweeding
and thiobencarb granules O 1.0 » 1.5 kg a.i/ha.

28, Thore was no significant difference in the
N and Py0; content of the soil after the experiment,
while k,0 content significantly diffcred. The highest
gontenl was observed in plots treated with butachlor
@ 1.0 kg a.i/ha as spray + one handweeding and was on
par with application of butachlor granules @ 1.5 kg a.i/ha
and completely weed free treatment.

29, Application of ihicbencarb granules @ 1,0 kg a.i,
ha + one handweeding gave the highest net income(7s,1979.73)
which was on par with completely weadfree treatment and
butachlor granules & 1.5 kg a.i/ha.

30, Application of thiobencarb granules @ 4.0 kg
asi/ha + handweeding recorded the highest cost-benefit
ratieo and 1t was on par with application of butachlor
granules @ 1.5 kg a.i/ha.

3%, There was no residual offoct of the herbicides

on the germinatlon of succeeding crop of cowpea.
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32. There was significant difference between
the treatments regarding the grain yield of cowpea,
The highesi grain yleld was recorded by thiobencarb
spray @ 1.0 kg a.1/ha which was on par with completely
weed free treatment and butachlor granules @ 1.5 kg

a.i/ha,

33, There was no significant difference in the
bhusa yleld of cowpea.

Thus in genceral higher graine yields can be
granulas
obtained by the application of ‘thiobencarb @ 1.0 kg
a.4/ha and followed by one handweeding at 35 DAT which

also gave highest net profit and costebenefit ratio.
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APFENDIX I

Weather data during the crop period (10-9-1985 to 29-4=-1986) and its variation from the
past five years

SL. Stagggrgo Periods Temperature (°C) Humidity { per cent) Tota% rainfall
No. ’ mm)
Maximum Mindmum Forenoon Afternoon c v
cp v cp ¥ cp v cp v P

1 37 10/9-16/9 30,4 +0,23 23.2 =0,17 93.3 +6.63 73.3 -1.70 - ~17,.50
2 38 17/9=23/9 30,4 ~0.33 23,5 +0,03 93,3 +10.47 75.6 +4,40 - ~23,77
3 39 24/9=30/9 29.9 =0,73 23,4 +0.,20 90,7 +5.,57 75.6 +1,00 - ~29,47
4 40 1/10=7/90 30,3 +0.17 22.3 «0.23 89.7 +1.23 78.1 +2,97 - -61.77
5 41 8/10-14/10 30,4 =0.18 22,9 +0.,42 86,0 =0,30 74,6 +7.07 - =29,15
6 42 15/10-21/10 29.5 «1.353 22,4 +0,07 85.0 +3,37 73.0 +10,30 128.0 +116.00
7 43 22/10-28/10 29,6 =1,28 23,1 +0,32 90,9 +11.30 74.1  +1,57 155,0 +133.87
8 44 29/10=4/11 29.2 1,60 22.6 =0.83 90.0 +3.00 72.9 -3,67 311.0 +283,00
g 45 3/11=13/1t 30,1 =1.60 23,9 +0,97 89,0 +8.80 71.6 +3,50 34,8 + 12.60
10 40 12/11=18/11 20,6 «1,35 23,3 40,17 87.1 +4.40 74,3 «2,77 152.2 +115.97
11 47  19/11=25/11 28,7 «1.00 22,8 =0,40 82,7 -4,00 71.3 «2,50 45,8 + 27,40
12 48  26/11=2/12 30,0 =0.60 21,2 «1.83 B8,9 +0,01 65,1 -7 47 - - 21,15
13 49 3/12=9/12 50,4 1,18 23,4 +0,77 86,9 1,97 74.4 +9,63 45,6 + 42,27
14 50 10/12=16/12 31.0 +0.,05 24,1 +1,57 88,0 +5.03 91.4 +26.60 39,7 + 26.72
15 51  17/12-23/12 31.1 +0.63 22,4 «0,13 92,5 +0,35 57,7 «20,65 8,17 = 4,63
16 52 24/12«317/12 31,5 +0,80 23,5 40,93 78.9 =7.15 57.8 15,75 9.4 ~ 16,17
17 i 1/ 1=7/1 32,2 +1.49 20,7 1,18 77.9 ~2.09 55,3 «10.27 - - 17.73
18 2 8/1=14/4 31,9 +0,82 22,7 +1.00 85,9 +4,80 74,3 + 9,00 13,2 + 13.20
19 3 15/1=21/1 32.8 +1,8% 20.9 =0,68 BG,6 2,80 67,4 =~ 1,10 - - 16,25
20 4 22/1-28/1 32,5 +1,37 23,1 +1,52 89,9 +7,23 68,7 + 7.83 - -

{contd.)



APPENDIX I (contd.)

Stande Temperature(°C) Humidity (per cent) Total rainfall(mm)
Sl. ara Periods
No. oo _ijimum Einimum Forenoon Afternoon cp v

No. IR “ v cp v cp v
21 5 29/4e 42 32,1 10,70 21.6 «0,01 86.6 «1.00 74.9 +7.03 8.4 +2,65
22 6 5/2=11/2 32,0 +0,7 20,6 =2.25 87,1 ~D.47 64,7 =2,90 - =-2.98
23 7 12/2=18/2 31,9 +0.,40 20.5 ~2,08 93,1 *6.60 66,4 ~4,67 - -20,20
24 8 19/2=25/2 32,0 +0.12 20,6 2,25 8.3 ~1.40 65,1 5,07 69,6 +66,17
25 9 26/2-4/3 31.1 «0.80 21.4 =275 86.% 0.57 F7.7 +8,07 16.4 +14,65
26 10 5/3 =11/3 31.7 «0,43 20.B =3.68 ©£5,6 +1,23 8.4 4,23 8.2 - 0,70
27 11 12/3=18/3 31.6 «0,83 20,7 =3.50 57,0 +1.57 62.1 =~6.47 Dad - 0,30
28 12 19/3=25/3 31.9 =0,78 20,2 =4,60 84,1 =1.37 61.7 «6,10 - - 0.45
29 13 26/3~ 1/4 32,5 =0,83 21.3 =3.35 87.9 -+1.03 57.0 =10,03 - - 6,08
30 14 2/4 - 8f4 33,8 +0.8C 24.1 +0.73 87.3 40,20 58.3 =11.17 a.3 -22,00
31 15 9/4 =15/4 33.9 +1,32 22,9 ~0.,10 B9.4 587 G071 = 7.73 42,2 -28,40
32 16 16/4=22/4 34.0 +1.05 23,4 +0.42 86,0 +2,87 62,0 - 4,30 18.2 + 7.05
33 17 23/4=29/4 34,4 +1.27 24,17 +1.72 86.7 +4.37 5%9.3 = 9,53 25.2 + 9,15

CP = during the crop period + more than 5 years mean

V = variation from the past five years - less than 5 years mean



APPENDIX II

Sunmaxry of the analysis of variance tables for the weed population/m2
at different days after transplanting

Mean Squares

Source df ionocot weed population Dicot weed population Total weed population
20 35 60 Harvest 20 35 60 Harvest 20 35 60 Harves
Total 44
Replication 2 2,08 0.32 0,91 c.87 0,29 0,09 0,5 1.03 2,41 0,30 0,55 0,80
R *X w3 *¥ E 23 .24 Fl k.2 * ko e E3
Treatments 14 11,08 9,14 21,69 25,50 4.18 5.78 4,02 6.62 14.97 13.81 25,09 31.50
Error 28 1.06 0,96 2,28 2,02 0,31 0,36 0,87 0,53 0,92 0,93 2,57 1.97

% Significant at 0.05 level
#% 3Significant at 0.01 level

Note:Data analysed after

[ x + 1 transformation



APFENDIX III

Summary of the analysis of varlance tables for
dry weight of weods/m2 av different days after
transplanting

Mean squares

Source df Harvest
20 35 80
Total 44
Replication 2 677 30,86 469,41 1057.01
e i *X *#
Treatment 14 T6.62 168.63 952,00 1703.76
Exror 28 6,25 19,22  179.13 240,08

¥#*% gignificant at 0,07 level



APPENDIX 1V

Summary of the analysis of variance table foxr
weed conirel efficlency

Source af Maan squares
Total 44
Replication 2 324,63
E-1)
Treatment 14 957.28
Ezroxr 28 33.74

## Significant at Q.01 level



APPENDIX V

Summary of the analysis of variance tables for
the height of plants at di{ferent days afier
transplanting.

Mean squares
Spource af

20 35 60 Harvest

Total 44
Replication 2 1.99 3,89 7.32 53,31
i

Treatments 14 1.07 5,35 6,66 25,62

grroxr 28 0.82 5,22 5,31 6.97

#% Significant at 0.071 level



Summary of the_.analysis of variance table for the

APPENDIX VI

tiller count/m2 at 20,35 and 60 days after transplanting

Mean squares

Source df
20 35 60
Total A4
Replication 2 243,25 2062,00 3936.25
Bt it
Treatments 14 1248.36 3244,75 1057,79
Error 28 381.20 202.80 847.03

#% Sigpnificant at 0.01 level



APPENDIX VII

Summary of the Anezlysis of varlance table for
‘the Leaf Area Index at flowezrling

Source df Mean square
Total 44

Replication 2 0.04
Treatments 14 O.%%
Error 28 0.13

=% Significant at 0.01 level



APPENDIX VIII

Summary of the analysis of varlance tables for
the dry matter productlon of crop at differont
days after transplanting

Mean Squares

Source df
20 35 60 Harvest
Total 44
Replication 2 31.82 899,02 2249,80 23846,02
*¥ Fi % #*8

Treatments 14  63.77 747.74 12615,80 3468629.45

Exrror 28 7.67 178.76 3529,40 142712.40

*% Signilficant at 0.07 level



APL ENDIX IX

Summazry of the analysis of variance tables for the yvield componcnts

Source

af

Mean Sgquares

Number of Number of Number of L.eight of Thousand
productive  spikelets filled grains penicle grain
tillers/m2 giz panie per panicle weight
Total 44
Replication 2 169.88 18.75 53.33 0,15 4,27
o =K oot Lol %
Treatments 14 2129,57 226,46 239,06 0.37 2.49
Error 28 251.20 71.79 78,82 0.05 C,56

*% Significant at 0,01 level



APPENDIX X

Sumnpary of the analysis of variance tables for
grain yield, straw yleld and harvest index

Scurce df Crain yleld Siraw yleld Harvest
index
Total 44
Heplication 2 91776,00 147712,.00 0,002
* ¥
Treatments 14 8019238,30 1068613.00 0.001
Erzor 28 36790.86 135172,60 0.001

#~ Silgnificant at 0.01 lovel



APPENDIX XX

Summary of the analysis of varlance table for Weed Index

Source df tlean Squares
Total a4
Reoplication 2 125,64

Kl
Treaiment 14 279,14
Erroxr 28 8.008

#% Signiflcant at 0.01 level



Summary of ‘the analysis of variance table for the nutrient
crop at different days after transplanting

APPENDIX XII

uptake by the

Mean Squares

Nitrogen uptake

rhosphorus uptake

Source af Potassium uptake
20 35 60 Har= 20 35 60  Hape 20 35 60 Hare
vest vest vest
Total 44
Replication 2 16.04 103.02 71.48 90.86 4.04 6.99 11,27 22,86 24,98 284,76 54,12 17.95
a* ¥ -« X% k-2 .3 W * *3% it L w R &
Treatments 14 34,92 258,97 315,66 357.290 6.80 17.63 46.38 103.23 60.73 259,26 403,20 301.63
Error - 28 5,41 67.64 118,99 50.61 1.04 5,28 18.38 18.72 8.46 69.23 111.10 73,01

* Significant
## Sjgnificant

at 0,05 level
at 0,01 level



APPLNDIX XIil

Summary of the analysis of variance table
for the protein content of grain.

Source df Mean Squares
Total 44

Replication 2 0.45
Treatmenis 14 0.10*
Lrrox 28 C.42

* Signaficant at 0,05 level



Summary of the analysis of variance tables for the nutricent uptake of weeds at

APPENDIX XIV

diiferent days after transplanting

Mean squares

Source df Nitrogen Phosphorus Potasslum
20 35 60 Hap= 20 35 60 Hare= 20 a3 60 Harvest
vaest vest
Total 44
Replication 2 Q.54 1.26 16.69 11.46 0,08 0.17 0,78 4,62 0.29 2.81 8.06 28,76
R L *¥# B3 ¥ Ex H¥ ko % 5 R L 23
Treatments 14 2,61 5,80 45.48 L2.42 0.56 1,23 3,07 8,02 2.77 12.53 16,06 53,59
Exrror 28 0,23 0.47 5,10 10.77 0.C6 0.1 0,49 0,90 0.32 1.25 3,04 8.87

¥% Significant at 0,01 level



APPENDIX XV

Summary of the analysis of variance tables for the
Nitrogen, Phosphorus and Potagsium content of
soll after tho experiment

Mean Squares

Source df
Total N Available Exchangeable
P205 KZO

Total 44
Replication 2 0,007 0,51 353,25
N3
Treatments 14 0,0015 7.26 3583.14
Exror 28 0,0012 4,17 774.19

#% Significant at 0.01 level



APPENDIX XVI

Summary of the analysis of variance tables
for net income and cost=benefit ratio

Source af Mean squares
Net income Costmwbenefit ratio
Total 44
Replication 2 234001.84 0.003
L2 )
Treatment 14 1064949,33 0,02
Error 28 189362.18 0,0004

¢ Significant at 0,01 level



APPENDIX XVIX

Summary of the analysis of variance table
for the germination count of cowpea/ 0.5 sq m

Source df Mean Squares
Total 44
Replication 2 0,0352
Treatments 14 0,0859

Error 28 0.1031




APPENDIX XVIII

Summary of the analysis of variance tables
for grain yield and bhusa yield of cowpea

Mean Squares

Source df
Grain vyield Bhusa yield
Total 44
Replication 2 46078.00 2381592.00
*
Treatments 14 59996,57 165265,14
Error 28 25476.57 332730,86

* Significant at 0,05 level
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ABSTRACT

An experiment was conducted in the Instruce
tional Farm attached to the College of Agriculture,
Vellayani during the second cxop (/iundakan)} season
of 1985-86 to davelop a sultable weed control method
for medium duration tranbplanted crop of rice in
randomised block design with 19 treatments and 3
replications. During the third crop (ggggg) season
a succeading crop of cowpea was raised to assess the
residual effect of the herbicides.

Monocot weeds predominated throughout the crop
growth, Herbicide application controlled the weed
population hetter than handweeding twice. Thiobencarb
@ 1,0 kg a.1/ha as spray plus one hondweeding at 35 DAT
gave the highest weed control efficiency next to the
completely weed free treatment. Lower dose of thiobenw=
carb or butachlor { 1.0 kg a.i/ha ) were sufficient
to increase the dry matter accumulation of crop in the
earlier stages, while higher dose (1.5 kg a.i/ha) was
required during later stages. Plant height, tiller
count and LAI were higher in the herbicide treatments
compared to the weedy check.



Granular formulation of both tho herblcides
improved the ylold attributing chara¢ters in goneral
and thiobencarb granulos © 1.0 kg a.i/ha plus one
handweeding at 35 DAT gave the highost grain yleld
whnich was on par with completely weed free situation.
The herbiclde treatments gave better straw ylelds when
comparcd to handweeding twlce., Howevor, the harvest
index was unaffocted by the treatments., The uptake of
nutrients by the weeds was reduced by the weed control
treatments which in turn emhanced the uptake by the
crop. Chemlcal analysis of the soil after the expori-
ment revealed that K,0 content only difforod signi-
ficantly. Application of Thiobencarb granules @ 1.0 kg
a.1/ha plus one handweoding at 35 DAT gave the highest

net income and cost=benefit ratio,

There was no residual effect of the horbicides
on the germination of cowpea seeds. Grain yleld of
cowpea diffored significantly while the bhusa yield

was unaffected.



