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A field experiment to evaluate the “Performancepod emergence herbicides under
different methods of sowing in summer sesa®esafnum indicum L.)” was conducted during
summer, 2022 on sandy loam soils of S.V. Agricalt@ollege, Tirupati, Acharya N.G. Ranga
Agricultural University, Andhra Pradesh.

Treatments comprised of three methods of sowingline sowing (M), broadcasting
(M2) and broadcasting with 1.5 times higher seed riatg) @s main plots and fouweed
management practicegz., pre emergence application of butachlor 1.0 kg t&/1), pre
emergence application of oxyfluorfen at 0.075 kg (\W>), hand weeding at 20 and 40 DAS
(Ws) andunweeded checiVs) as sub-plots were tested in split plot desigplicated thrice.

At all the stages of observations, among the metlwbdowing, lowest density and dry
weight of weeds was withroadcasting using higher seed rates)(Mhich was significantly
lesser than that due to line sowing:;fMBroadcast sowingM>) resulted in significantly highest
weed density and dry weight weeds relative tiine sowing.

Among the weed management practices, at 20 DASdt¥ensityand dry weight of
weeds was due to pre emergeapplication of oxyfluorfen (W and it was significantly lesser
than that due to butachlor application {)WSignificantly highest density and dry weight of
weeds was with unweeded chddMs), which was comparable with hand weedings)(\(\Hand
weeding was not imposed by that time). At all otbiaiges of observations, significantly lowest
density and dry weight of weeds were with hand wegedollowed by pre emergence
application of oxyflourfen.

Methods of sowingcould not influence the plant height of sesame GtDAS to a
statistically perceptible magnitude. At 40 DAS ealplants was noticed with line sowing {M
which was at par with broadcasting using highedse¢e (M). The lower plant height was
recorded with broadcasting ¢M At all other stages of observation viz., 60 D&®I at harvest,
higher plant height was noticed with line sowingi{Mhich was significantly superior over the
rest of the treatments investigated. The lowertgh@ght was recorded with broadcasting with
higher seed rate (lwhich was at par with broadcastingAM

Significantly higher plant height at 20 DAS was oefed with pre emergence
application of butachlofW1). The lower plant height of sesame wa¥ained with unweeded
check (W), which was comparable with hand weedings\(¥Hand weeding not imposed at the

XV



time of sampling). Lowest plant heigivais recorded with oxyfluorfen (3 At all other stages
of observatiorviz, 40, 60 DAS and at harvest, the highest plant heigig resulted in hand
weeding Which wasat par withpre emergence application of butachlor(MI'he lower plant
heightwas recorded with unweeded check)\Wre emergence application of oxyfluorfgh>)
recorded lowest plant height.

Methods of sowingould not significantly vary thiaf area of sesame at 20 DAS. At
40 and 60 DAS and at harvest, higher leaf am@s with line sowing (M which was
significantly higher over other treatments.

At 20 DAS, leaf area of sesame was higher due & gmergence application of
butachlor(W1). Lower leaf area wawith unweeded check (Y} which was comparable with
that of handveeding(Ws) (Hand weeding not imposed at the time of sampliag$0 and 60
DAS and at harvest, highest leaf area was with ha@eding(Ws), which was significantly
higher than otheweed management practices. Lowest leaf wasawith oxyfluorfen (V).

Methods of sowingould not significantly varyhe dry matter production of sesame
at 20 DAS. At 40, 60 DAS and at harvest, higher matterproduction was with broadcasting
using higher seed rate gMwhich wassignificantly higher over rest of the treatments.

Significantly higher dry matter production at 20 BAvas due to pre emergence
application of butachlofW1). Lower dry matter production of sesame wae to unweeded
check (W), which was comparable with han@geding(Ws) (Hand weeding not imposed at the
time of sampling). At 40, 60 DAS and at harvesghieist dry matter production was with hand
weeding(Ws), which was significantly higher than rest of tveed management practices.
Lowest dry matter productiowas with oxyfluorfen (W) which was significantly lower than
other weednanagement practices.

Highest number obranches plant?, capsules plart and number of seeds capsufe
were due to line sowindMi) which was significantly higher over broadcastingV2).
Broadcasting with higher seed rate sfMresulted in lowest valuesAmong the weed
management practices, these three attributes wgréicantly highest with hand weedir(yVs)
followed by butachlor applicatiofWV1). Lowest number of branches pltantapsules plaritand
number of seeds capsuleere with oxyfluorfen (W) which was significantly lesser thaest
of the weed management practices.

Among the methods of sowing, highseed, stalk yields and gross, net returnef
sesamewvere due to broadcasting using higher seed ratg Wilich wassignificantly higher
over line sowing and broadcasting. Among the weadagement practices, highest seed, stalk
yields and gross returns of sesame were with haretlimg(Ws). Pre emergence applicatiofh
butachlor (W1) was the next best weed management practice. Sixygiuorfen (W2) was
phytotoxic to sesame crop, resulted in very lowdsasd stalk yields of sesame leadindpéavy
monetary loss.

Higher net returns due to hand weedii¢), which did not significantly differed from
that due topre emergence applicatig®f butachlor(W1). Highest benefit-cost ratio with pre
emergence application of butach(@1) which was significantly higher than the hand wegdi
(Ws). Pre emergence application of oxyfluorfeiiz) recorded significantly lowenet returns
and benefit-cost ratiovhich were significantly lower, relative to othefeed management
practices.

Hence, the present study concluded that effectorgrol of weeds and higher seed
yield, gross and net returns were obtained witratbcasting with 1.5 times seed rate (7.5 kg
ha?) along with hand weeding at 20 and 40 DAS. Howetlez highest benefit-cost ratio was
realized with pre emergence application of butachl® kg hain summer sesame.
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Chapter |
INTRODUCTION

The oilseed sector occupies an important placedrrtlian economy.
India is importing edible oil in large quantitiesdait accounts for largest drain
on nation’s exchequer. Sesamngesamum indicum L.) is one of the most
important oilseed crops next to groundnut, rapeseedmustard in India. It is
popularly known as “Queen of Oilseeds” due to ithtdegree of resistance to
oxidation and rancidity. Sesame oil contains sigaiit amount of
polyunsaturated fatty acids, such as oleic anddimo acids ranging from 30.9
to 52.5 %. India ranks first in world with 19.4kleha area and 8.66 lakh tonnes
production. Average productivity of sesame (413Ha}) in India is low,
relative, to other countries in the world (535 kgbh during 2020-21

(Wwww.indiastat.com).

Major constraint limiting the productivity of sesans its slow growth
during seedling stage, ideal for heavy weed infestato smother the crop
leading to heavy vyield loss. (Channappagowtiat., 2008). The other major
reasons for low productivity of sesame are itsfearcultivation in marginal
and sub-marginal lands under poor management gud starved conditions.
Therefore, weed management is essential in sesami@itoize the losses due

to weeds.

Weeds can be effectively managed by preventivéui@l] mechanical,
chemical and biological methods. Mechanical weeatrob is often difficult
during the initial stage of the crop where convamal methods like manual
weeding are most commonly practiced by the farmersontrol weeds in
sesame. But it is labour intensive, expensive anéeasible under all situations
due to non-availability of labour during peak pesmf agricultural operations.
Chemical method is more favourable and effective ttutheir quick action,
selectivity and cost effectiveness. With weak degdlvigor, limited

competitive ability and lack of inexpensive andoatfable labour, use of pre



emergence and/or post-emergence herbicides is tiedsdar sesame
production.

Thus, alternative weed control could be an importeay to increase
sesame yield by reducing the initial cost of inmemit and maintaining
environmental integrity. Both crop and weeds compet limited resources in
the field (light, water, nutrients etc.). Crop diénsignificantly influences the
incidence of weeds due to their competition footgses. As a consequence,
the contribution of each individual plant to theeoall may not be optimized.
Indeed, higher plant densities result in reducehdéin and seed numbers per
plant even though the overall yield per unit areg memain the same (Lemerle
et al., 1996). Thus, optimal plant density and weediegimes need to be

established to reduce crop-weed competition.

In the present investigation, information is soughlbe obtained on the
effect of methods of seeding and seeding densi#tive to pre emergence
application of herbicides and manual weeding regomehe performance of

summer sesame crop.

Present investigation was undertaken to evaluddtive efficiency of
methods of sowing and pre emergence herbicidearmmegr sesame crop with
the following objectives.

1. To evaluate the performance of different methodsstéblishment for

enhanced productivity in summer sesame

2. To know the effect of different pre emergence heades on weed

growth and yield of summer sesame

3. To trace out the interaction effect between the pdglof establishment

and pre emergence herbicides in summer sesame
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Chapter Il
REVIEW OF LITERATURE

A field experiment entitled “Performance of pre egance herbicides
under different methods of sowing in summer sesgdsamum indicum L.)”
was conducted at dryland farm, S.V. Agriculturall€ye, Tirupati campus of
Acharya N.G. Ranga Agricultural University, AndhiPaadesh, to study the
performance of pre emergence herbicides underrdiffanethods of sowing
during summerWork done and the research results on weed flosesame
and their competitive effect on growth, yield andrient uptake with different
pre emergence herbicides including hand weedingpeesented hereunder.
However, the literature available on the perfornearaf pre emergence
herbicides in sesame is very limited. Hence, ltteeon soybean, mustard and

groundnut is also included wherever necessary.
2.1 WEED FLORA

Arunaet al. (2020) found that dominant weed flora of the expental
field were Cyperus rotundus, Digera arvensis, Phyllanthus maderaspatensis,
Trichodesma indicum, Panicum repens and Dactyloctenium aegyptium in

sesam®n sandy loam soils of Kadapa, Andhra Pradesh dudingrser.

Dominant weed flora of the experimental field we&gerus rotundus,
Cynodon dactylon, Echinochloa crusgalli, Echinochloa colona, Dinebra
arabica, Digitaria longifolia, Dactylactenium aegyptium and Cleome viscosa
in sesame on sandy loam soildRaralakhemundQdishaduringrabi (Patnaik
et al., 2020).

Chaudhuri and Ghosh (2019) reported that the predorhweed flora
observed in sesame field during pderif were Digitaria sanguinalis,
Echinochloa colona, Cynodon dactylon, Cyperus iria, Cyperus rotundus,
Eclipta alba, Trianthema portulacastrum and Spilanthes acmella on sandy

loam soilsof Sriniketan, West Bengal.



Singhet al. (2018) reported that the most dominant broad leavesebls
during summer wereAlternanthera philoxeroides, Cichorium intybus,
Euphorbia geniculata and grassy weeds webggitaria sanguinalis, Dinebra
retroflexa, Echinochloa colona in sesame orclay loam soilsat Jabalpur,
Madhya Pradesh.

Dominant weed flora observed in sesame field dukiarif were
Convolvulus arvensis, Cyperus rotundus, Prosopis farcta and Sorghum
halepense on sandy loam soils of Agricultural Research 8tain Estahban,
Iran (Madandoust and Ranjbar, 2017).

Babuet al. (2015) reported that the most dominant weed flrseoved
during summer in sesame wetgperus rotundus, Commelina benghalensis,
Cleome viscosa, Boerhavia diffusa, Phyllanthus niruri, Dactyloctenium
aegyptium andDigitaria sanguinalis on sandy loam soils of Tirupati, Andhra
Pradesh.

Dominating dicot weeds during kharif were Ipomopp.sPhyllanthus
maderaspatensis, Convolvulus arvensis, Euphorbida, hiParthenium
hyseterophorus, Digera arvensis and Acalypha indinagrassy species
Cynodon dactylon and Bracheria eruciformis andedges Cyperus rotundus
was recorded in sesame on black cotton soils afdRlaj Chhattisgarh (Jadhav,
2015).

Mruthul et al. (2015) noticed thatdominant weed flora of the
experimental field durindharif were Agropyron repens, Cyperus rotundus,
Cynodon dactylon, Abutilon indicum, Acalypha indica, Ageratum conyzoides,
Commelina benghalensis, Cyanotis spp, Parthenium hysterophorus,
Phyllanthus maderaspatensis, Portulaca oleracea, Tribulus terrestris and

Xanthium strumarium in sesam®n medium black soils of Raichur, Karnataka.

Mahajan and Hirwe (2014) observed that weed flaesgnt in the
sesame crop was dominated by broad leaved weed&maranthus spinosus,

Amaranthus polygamous, Euphorbia geniculata, Euphorbia thymifolia,



Commelina benghalensis and Celosia argentia on clay loam soils at Jalgaon,
Maharashtra.

Mathukia et al. (2013) reported that predominant weed species
associated with sesame crop in clay loam soilsuoadgadh, Gujarat were
Echinochloa colona, Digitara sanguinalis and Cynodon dactylon in grasses,
Trianthema portulacastrum and Digera arvensis in broad leaved weeds and

only one sedg€yperus rotundus among sedges.

Sasikaleet al. (2013) reported that the major weed flora assediatith
irrigated sesame weiechinochloa colona and Cynodon dactylon in grasses
Cyperus rotundus and Cyperus difformis in sedges andeclipta alba and
Trianthema portulacastrum among the broad leaved weeds at Madhurai, Tamil
Nadu.

The predominant weed flora associated with sesarsandy loam soils
of Birbhum, West Bengal were Digitaria sanguinakishinochloa colona,
Eleusine indica and Dactyloctenium aegyptium amorasses, Spilanthus
acmella, Trianthema portulacastrum, Tephrosia puguaed Ageratum

conyzoides in broad leaved weeds (Duary and H2o8).

Bhadauriaet al. (2012) observed that the composition of weed flora
associated with sesame in sandy loam soils of Gwdfladhya Pradesh were
Digera arvensis, Echinochloa crusgalli, Cyperus rotundus, Commelina

benghalensis andPhyllanthus niruri during summer.

Sheoraretal. (2012) reported that the predominant weed flora
associated with sesame in loamy sands of LudhiamajaP wereCynodon
dactylon and Eleusine aegyptium in grassy weeds, whilecCommelina
benghalensis andDigera arvensis among the broad leaved weeds &ygerus
rotundus a sedge. On an average, broad leaved weeds aeddon#d3-51 per
cent and sedges for 41-46 per cent and grassy Vieedsly 6-12 per cent of

the total weed population.



Sukhadiaet al. (2004) observed that composition of weed flora
associated with sesame in black calcareous soikiehgadh, Gujarat were
Digera arvensis (37 per cent),Echinochloa colona (6 per cent),Cyperus
rotundus (6 per cent)l.eucas aspera (5 per cent)indigofera glandulosa (5 per
cent), Eluropus villosus (24 per cent) an@actyloctenium aegyptium (8 per

cent).

The predominant weed species noticed in sesameatfGpuchirapalli,
Tamil Nadu were Cleome viscosa, Euphorbia prostrata, Trianthema

portulacastrum, Panicum repens andCyperusrotundus (Kavimaniet al., 2000).
2.2 YIELD LOSS DUE TO WEEDS

Fatima et al. (2020) found that sesame crop isilydatested by weeds
and thereby resulting in heavy yield loss rangnogif 16 - 68 per cent on sandy

loam soils of Birbhum, West Bengal during summer.

Patnaik et al. (2020) revealed that insufficienedeontrol during early
growth period of sesame causes yield reductiondetv@5.5 to 70 per cent in

sesame on sandy loam soils of Paralakhemundi, @dishing rabi.

Weed control during the early growth period caud8do 70 per cent
yield reduction in sesame on sandy loam soils afidfa, Andhra Pradesh

during summer (Arunet al., 2020).

Chaudhuri and Ghosh (2019) reported that mosteftkeas of sesame
crop is heavily infested by weeds and thereby tiesuin heavy yield loss

ranging from 16-6&er cenduring prekharif at Sriniketan, West Bengal.

Yield reduction due to weeds during summer was mieskto the tune
of 55 to 65per cenin sesame onlay loam soilsat Jabalpur, Madhya Pradesh
(Singhet al., 2018).

Rajpurohitet al. (2017) conducted a field experiment during sumamer
clay soils of Navsari, Gujarat and reported thatagare one of the major

constraints for the poor yield of sesame crop ay tompete with the crop



plants for moisture, nutrients, light and spaceseaG0-75per centyield

reduction.

Dhakaet al. (2015) estimated thiess in seed yield of sesame due to
uncontrolled weed growth throughout the growthgeduringkharif in sandy

loam soils of Hisar, Haryana to be 50 per cent.

Jadhay2015) noticed thatield reduction was 30-60 per cent in sesame

duringkharif on black cotton soils of Raigarh, Chattisgarh.

Mruthul et al. (2015) reported thayield losses due to crop - weed
competition in sesame was 50 - 75 per cent on meblack soils of Raichur,

Karnataka duringsharif.

The loss in seeyield of sesame due to heavy weed competition kertwe
crop and weeds during the crop growth period wamated up to 65 per cent

in clay loam soils oflsfahan, Iran(Vafaeiet al., 2013.

Tyagi et al. (2013) noticed that yield reductios@same was 70 per cent
due to uncontrolled growth of weeds in sandy loaits ®f Tikamgarh, Madhya
Pradesh.

Bhadauriaet al. (2012) observed thaield lossegluring summedue to
crop - weed competition was 16-68 per cerdg@same on sandy loam soils of

Gwalior, Madhya Pradesh.

Season long weed competition has been found txedthe sesame seed
yield to the extent of 50 to70 per cent dependpgnuthe type of weed flora in
sandy loam soils of Indore, Madhya Pradesh (Dungkatnal., 2003).

2.2.1 Critical Period of Crop-Weed Competition

Controlling of weeds during the critical periodanbp-weed competition
Is an important principle of integrated weed mamag&. It is the time period
in the crop growth cycle during which weeds mustcbatrolled to prevent

unacceptable yield loss.



Critical period of weed control appeared to be leev2 and 6 weeks
after planting in sesame on sandy loam soils ofagpagd Andhra Pradesh during
summer(Arunaet al., 2020).

Patnaiket al. (2020) revealed thatritical period of weed control in
sesame appeared to be between 15 AISin sesame on sandy loam soils of
Paralakhemundi, Odislduringrabi.

Chaudhuri and Ghosh (2019) reported that criticadiqul of weed
competitionin sesame was 15 to 30 DAI8ring prekharif at Sriniketan, West

Bengal

Sangeetha and Chinnamutf®019)found that critical period of weed
competitionin sesame on sandy loam soils of Coimbatdaenil Nadu during
rabi was found to be from 15 to 30 DAS

Singh et al. (2018) reported thatritical period for weed control in
sesamaluring summewas found to be from 15 to 30 DA clay loam soils

of Jabalpur, Madhya Pradesh.

Madandoust and Ranjbar (201iund that critical period of weed
control in sesame was between 20 and 50 daysth@#ermergence afesame

on sandy loam soils of Estahban, Iran dukharif.

Mruthul et al. (2015) reported thatritical period for weed control in
sesame on black soils Blaichur, Karnatakauring summer was found to be
from 15 to 30 DAS.

Keeping, the field weed free up to 30 DAS was abergd as critical
period for crop-weed competition in sesame growrlag soils during kharif

at Jalagon, Maharashtra (Mahajan and Hirwe, 2014).

Duary and Hazra (2013) reported that critical pfar weed control in
sesame on sandy loam soils of Sriniketan, West &8lethgring summer was
found to be from 15 to 45 DAS.



Tyagi et al. (2013) reported that critical period for weed ttohin
sesame in sandy loam soils of Tikamgarh, Madhyad3raduring<harif was
found to be from 15 to 45 DAS.

2.3 METHODS OF SOWING
2.3.1 Effect of Methods of Sowing on Weed Growth
2.3.1.1 Line sowing

Imoloameet al. (2017) reported that, the best weed suppression was
obtained from drilling method in sesame durkingrif on sandy loam soils of

Maiduguri, Nigeria.

Katangaet al. (2017) reported that weed density and weed dry hteig
were affected by methods of sowing in sesame. Lowarg) produced lower
weed density and weed dry weight compared to basithg duringkharif on

sandy loam soils at Bayero University, Kano.

Svathiet al. (2005) found that weed density was influencedngghods
of sowing. Lower weed density was noticed with |s@mving in sesamen

sandy loam soils of Karaikal, Pondicherry duringhsuer.
2.3.1.2 Broadcasting

Broadcasting method of sowing results in higherdveaver and weed
dry matter in sesame compared with drilling metkhodng kharif on sandy

loam soils aMaiduguri, Nigeria (Imoloamet al., 2017).

Broadcasting method of sowing resulted in higheedweover and weed
dry matter compared with drilling method durikiwarif on sandy loam soils at
Dhaka, Bangladesh during sumnf&medet al., 2009).

2.3.1.3 Broadcasting with 1.5 times seed rate

Increasing the soybean-seeding rate from 124 tokgPHa' reduced
weed interference and increased soybean yield lped&ent in clay soils of
Wisconsin, United State8(hler and Oplinge2017).



Higher seeding rate played an important role inrdasing the
competitiveness of the crop against weeds, whictimized weed pressure and
reduces dependence on herbicide use in direct desdein sandy loam sois
of Faisalabad, Pakistan (Ahmeidal., 2014).

Sharma and Kumar (2011) revealed that increasied s&e from 75 to
150 kg ha decreasing weed population in wheat on clay loaita ef Varanasi,
Uttar Pradesh.

2.3.2 Effect of Methods of Sowing on Growth and Yld Components

Ndor and Nasir (2019) reported that line sowing pasitive effects on
number of capsules plahand no. of seeds capstili& sesame compared with
broadcasting method of sowing on clay loam soilsndukharif at Nasarawa,

Nigeria.

Imoloameet al. (2017) reported that broadcasting method of sowing
produced taller plants, greater number of floweid @ods per plant compared

with drilling method duringharif on sandy loam soils at Maiduguri, Nigeria.

Kandil (2017) reported that broadcasting method of sowing prodluce
higher yield components in sesame during summesamuy loam soils at

Jordan, Egypt.

Pods plant was affected by the methods of sowing in sesame.
Broadcasting method produced higher pods plaaimpared to line sowing
duringkharif on sandy loam soils at Bayero, Kanas (Katasti@gh, 2017).

Adananret al. (2013) found that broadcasting method of sowawprded
taller plants and higher number of leaves, branangscapsules plahtwhen
compared to line sowing in sesaoresandy loam soils of Jammu and Kashmir

during summer.

Islamet al. (2008) reported that performance of line sowing s@erior
to broadcasting in terms of yield components suechuanber of primary and

secondary branches pladnnumber of capsules plahand number of seeds
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capsulé  in sesame on dark grey floodplain soils dukhgrif at Mymensingh,
Bangladesh.

Line sowing had positive effects on number of cagsilant and
number of seeds capsulan sesame compared with broadcasting on clay loam
soils duringrabi at Istanbul, Turkey (Caliskeet al., 2004).

Svathiet al. (2005) found that line sowing registered more benof
branches plartthan broadcasting method in sesamesandy loam soils of

Karaikal, Pondicherry during summer.

Hamid and Kamel (2002) found that line sowing hadifive effects on
number of capsules plahaaind number of seeds capstile sesame compared
with broadcasting method of sowing on sandy loanfs st Jammu and

Kashmir during summer
2.3.3 Effect of Methods of Sowing on Yield

Khanam et al. (2021) found that line sowing was superior to
broadcasting in terms of seed yield in sesame ancatcareous dark grey

floodplain soil duringkharif at Dhaka, Bangladesh.

Ndor and Nasir(2019) found that line sowing method was supemor i
seed yield than broadcasting method of sowing aylolam soils duringharif

at Nasarawa, Nigeria.

Drilling produced higher seed yield compared toddicasting in sesame
during kharif on sandy loam soils aflaiduguri, Nigeria (Imoloamet al.,
2017).

Kandil (2017)reported that broadcasting method of sowing prodluce

higher seed yield in sesame during summersandy loam soils at Jordan,
Egypt.

The increased seed rate resulted in a higher pamilation providing
less space for weeds to grow and offering muchdriglbmpetition for light,
nutrient and other growth factors. These factorslectively increased
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competitive ability of sesame crop with weeds reslin lower weed density
and higher seed yield Northern Guinea, Nigeria ({2aet al., 2015).

Islamet al. (2014) found that higher seed yield was obtainegt higher
seed rate of 9 kg Hacoupled with manual weeding twice under broadiegst
method of sowing in sesam@n sandy loam soils adinju, Koreaduring

summer.

Islamet al. (2008) reported that performance of line sowindghoe is
superior to broadcast method in terms of seed yrekesame on dark grey
floodplain soils at Mymensingh, Bangladesh duikharif.

Svathiet al. (2005) found that higher seed yield was obtaimetihe
sowing against broadcasting method in sesamsandy loam soils of Karaikal,

Pondicherry during summer.

Caliskanet al. (2004)reported that line sowing had positive effects on
yield of sesame and produce higher seed yield coedpto broadcasting
method of sowing on clay loam soils duriradpi at Istanbul, Turkey.

2.4 WEED MANAGEMENT PRACTICES
2.4.1 Hand Weeding

Hand weeding is one of the best methods of weedaganent in
sesame, but now a days it is not economical duecteased labour wages and
non-availability of labour during peak periods gfiaultural operations.

Taller plants and higher seed yield were recorded hand weeding at
15 and 30 DAS on sandy loam soils of Kadapa, An&haalesh during summer

in sesame (Arunet al., 2020).

Sangeetha and Chinnamuif2019)revealed that hand weeding twice at
20 and 40 DAS recorded significantly higher yigldsesame on sandy loam
soils of CoimbatoreTamil Nadu duringabi.

Onkar and Angadi (2018) revealed that pre emergappdécation of
pendimethalin @ 38.7 % CS + HW at 30 DAS was fomnudt effective weed
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management practice in summer under irrigationadsa recorded lower total
dry matter of weeds tand higher weed control efficiency at Dharwad,

Karnataka.

Babuet al. (2015) reported that among the different weed mamamt
practices tried, two hand weedings at 20 and 40 bASrecorded the lower
weed dry weight in sesame on sandy loam soils afpéiti, Andhra Pradesh

during summer.

Mruthul et al. (2015) reported thatigher number of capsules plant
number of seeds capsuleseed yield, stalk yield and harvest index were
recorded with hand weeding at 15 and 30 DAS inmmesm black soils of
Raichur, Karnatakduring summer.

The lowest density of weeds was obtained with haaddwmg twice at
20 and 40 DAS in sesame on loamy sand soils dkhagf at Hissar, Haryana
(Dhaka et al., 2015).

Hand weeding at 15 DAS and 30 DAS resulted in igbdr seed yield
and net returns with higher nitrogen, phosphorus potassium uptake by
sesame crop during summer at Gwalior, Madhya Prafsadauria et al.,
2012).

Hand weeding thrice significantly reduced the weedsity by 78.3 per
cent in sesame compared to unweeded check in |eamgs of Ludhiana,
Punjab (Sheorad al., 2012).

Gnanavel and Anbhazhagan (2006) noticed the¢ emergence
application of oxyfluorfen 0.15 kg Hasupplemented with one hand weeding
at 30 DAS resulted in reduced weed biomass, higleed control efficiency
and seed yield in irrigated sesame on clay loaile ebAnnamalainagar, Tamil
Nadu.

Sukhadizet al. (2004)observed that the higher seed yield of sesame was
recorded with two intercultivations and two handediags at 20 and 40 DAS
compared to rest of the weed management practése=dton black calcareous
soils of Junagadh, Guijarat.
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Baskaran and Solaimalai (2002) conducted an expetim rice fallow
sesame and results revealed that the maximumIpdagitt, leaf area index, dry
matter production were produced with two HW at &8 80 DAS in sesame on

sandy loam soils of Vridhachalam, Tamilnadu.
2.4.2 Pre emergence Herbicides

Herbicides are most effective in controlling theeds and reduce the
total energy requirement for manual weeding in sesgroduction. Very
limited herbicides are being used for weed managémeesame globally, due
to small seeds and shallow depth of sowing andgbbwyicity of soil applied
herbicides. Very limited number of pre and post-ejaace herbicides were
tested to control the weeds in sesame in genethbavadcasted sesame in
particular.

Due to availability of good humber of pre emergemesbicides in recent
years necessitiates the identification of an effecand economical weed

management practice in sesame.
2.4.2.1 Effect of pre emergence herbicides on wegrbwth
2.4.2.1.1Butachlor

Ezebuiro et al. (2021) revealed that pre emergence application of
butachlor 2.0 kg haduringkharif exhibited effective weed control in soyabean
on clay loam soils of Usmanu Danfodiyo Universipkoto.

Pre emergence application of butachlor 1.0 kg ¢wuld be used as
alternative to hoe weeding for effective weed aalntr sesame during summer
on clay loam soils oAdamawa stateNigeria (Auduet al., 2021).

Pre emergence application of butachlor 1.5 kg resulted in higher
weed control efficiency in groundnut on sandy loanils of Bhubaneswar,
Odisha duringharif (Sahocet al., 2017).

Pre emergence application of butachlor 1.5 kg resulted in higher
weed control efficiency in sesame on black cottanlssof Raigarh,
Chhattisgarh duringharif (Jadhav, 2015).
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Pre emergence application of butachlor 2.0 k§drametolachlor 1.5 kg
ha' recorded lower weed dry weight compared to reshefpre emergence
herbicides tried in sesame at Borno, Nigeria omgdoam soils (Imoloamet
al., 2011).

Mondal et al. (2008) revealed that among the herbicides tested, pre
emergence application of butachlor 1.0 kd dth one HW recorded higher
weed control efficiency in sesame on black cottoifls 0f Sriniketan, West

Bengal duringkharif.
2.4.2.1.2 Oxyfluorfen

Oxyfluorfen is a selective contact herbicide belaggo diphenyl ether
group. It is absorbed more rapidly by the foliagad especially the shoots)
than by the roots with very little translocation.

Pre emergence applicationayfluorfen 0.15 to 0.25 kg Haresulted in
reduced weed density and dry weight of weeds witihdr weed control
efficiency in sesame on sandy loam soilsRdralakhemundiQdishaduring
rabi (Patnaiket al., 2020).

Sangeetha and Chinnamuth@019) revealed thatpre emergence
application ofoxyfluorfen 0.2 kg hdand HW at 30 DAS resulted in reduced
weed density and dry weight of weeds with higheedveontrol efficiencyn

sesame on sandy loam soils of Coimbatdeenil Nadu duringabi.

Singet al. (2018) reported that population Dfgitaria sanguinalis was
significantly reduced with the application of oxydirfen0.15 kg ha in sesame

on clay loam soilsat Jabalpur, Madhya Pradesh during summer.

Babu et al. (2015) revealed that pre emergence application of
oxyfluorfen 0.75 kg hd+ quizalofop 0.50 kg haduring summeresulted in
reduced weed density and dry weight of weeds witiihdr weed control

efficiencyin sesame on sandy loam soilsTaupati, Andhra Pradesh.

Pre emergence application of oxyfluorfen 0.15 kg kapplemented
with hand weeding at 30 DAS resulted in reduceddagEnsity, dry weight of
15



weeds with higher weed control efficiency in sesameclay loam soils of
Annamalainagar, Tamil Nadu (Gnanavel and Anbhazh&f#6).

Pre emergence application of oxyfluorfen 0.25 kg' lasulted in
reduced weed density and dry weight of weeds witiihdr weed control
efficiency compared to pre emergence applicatiopafdimethalin 0.75 kg
ha' in mustard oralluvial soils of Gwalior, Madhya Pradesh (Chauletal.,
2005).

Pre emergence application of oxyfluorfen 0.125 kg llong with
pendimethalin 0.5 kg haresulted in reduction of weed density and dry Weig
in soybean on sandy loam soils of Tirupati, Andhradesh (Reddt al.,
2003).

Pre emergence application of oxyfluorfen 0.25 kg kapplemented
with one hand weeding at 35 DAS resulted in redugedd dry weight and
higher weed control efficiency in groundnut on clagm soils of Raigarh,
Chhattisgarh (Patel and Thakur, 2003).

Pre emergence application of oxyfluorfen 0.12 tb50kg ha! gave
effective control of broad leaved weeds and graspeto 60 DAS orsandy
loam soils at Hebbal, Bangalo(®rasadt al., 1987).

Kondapet al. (1983) noticed that lower dosages of oxyfluorf@er25 to
0.50 kg ha') resulted in reduced plant mortality and weed ignand
oxyfluorfen was relatively safe for sesame at lodeses on sandy loam soils

of Kumulur, Tamil Nadu.
2.4.2.1.3 Other pre emergence herbicides

Arunaet al. (2020) found that among the different herbicitested pre

emergence application of pendimethalin 0.75 k@jL hecorded lower weed
density and weed dry weight in sesame on sandy smalsof Utukur, Andhra

Pradesh during summer.
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Lins et al. (2020) found that among the different herbicitkested pre
emergence application diuron and flumioxazimecorded better weed control

In sesame on sandy soils of Francisco, Brazil dusummer.

Pre emergencapplication of trifluralin 0.72 kg haresulted in reduced
density of weeds in sesame by 72.8 per cent comparenweeded check on

clay loam soils at Isfahan, Iran (Vafaeal., 2013).

Pre emergence application of alachlor 1.5 kg kas found to be
significantly superior in reducing the density ahy weight of weeds with
higher weed control efficiency compared to pre-plamcorporation of
fluchloralin or trifluralin applied each at 1.0 kgt! in sesame on loamy sands
of Ludhiana, Punjab (Sheorahal., 2012).

Pre-plant incorporation of fluchloralin 0.75 kgh@corded significantly
lower weed population and dry weight of weeds thdh three hand weedings
at 20, 40 and 60 DAS in sesame on sandy loam gbiGwalior, Madhya
Pradesh (Chauhan and Gurjar, 1998).

2.4.2.2 Effect of pre emergence herbicides on growtand vyield
components

2.4.2.2.1Butachlor

Auduet al. (2021) found that pre emergence application tdd¢hlor 1.0
kg hat resulted in appreciably higher number of capsplast! in sesame on

clay loam soils oAdamawa state, Nigeria, during summer.

Chaudhuri and Ghosh (2019) revealed that butadhlbkg ha as pre
emergencéb HW at 30 DAS showed increasing yield attributes likimber of
capsules plartand number of seeds capstlés sesame during pidarif at

Sriniketan, West Bengal.

Pre emergence application of butachlor 1.5 k§reaulted higher yield
attributing characters in groundnut on sandy loas sof Bhubaneswar,
Odisha durindgharif (Sahocet al., 2017).
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Pre emergence application of butachlor 2.0 kg tilametolachlor 1.5
kg ha' recorded higher number of capsules ptanbmpared to rest of the pre

emergence herbicides tried in sesame at Bornoyidienoloamest al., 2011).
2.4.2.2.2 Oxyfluorfen

Singh et al. (2018) reported that higher stunting was observéth w
oxyfluorfen 0.I5 kg ha in sesameon clay loam soilsof Jabalpur, Madhya

Pradesh, during summer.

Babu et al. (2015) revealed that pre emergence application of
oxyfluorfen 0.75 kg h&+ quizalofop 0.50 kg haresultedin more number of
branches planit capsules plaritand seeds capsufes sesame on sandy loam

soils of Tirupati, Andhra Pradesh during summer.

Gnanavel and Anbhazhagan (2006) observed that prergence
application of oxyfluorfen 0.15 kg Hasupplemented with hand weeding at 30
DAS resulted irthe higher stature of yield componewits, number of branches
plant!, capsules plart and seeds capsilén sesame on clay loam soils of

Annamalainagar, Tamil Nadu.

Pre emergence application of oxyfluorfen 0.25 kg lmcombination
with two hand weedings at 25 and 40 DAS resultadane number of branches
plant! capsule plant and seeds capsufesvhich were on par with pre-plant
incorporation of fluchloralin 1.0 kg Han mustard oralluvial soils of Gwalior,
Madhya Prades{Chauharet al., 2005).

2.4.2.2.30ther pre emergence herbicides

Singhet al. (2018) reported that pendimethalin alone and inldoation
with lower dose of imazethapyr caused less injarthe sesame and recorded
higher yield components sesamen clay loam soilsat Jabalpur, Madhya
Pradesh, during summer.

Jha and Soni (2013) found that pre emergence applic of
pendimethalin 0.75 kg Hdollowed by imazethapyr 0.1 kg thaesulted in taller
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plants, more number of branches and number of pladis! in soybean on clay

loam soils of Jabalpur, Madhya Pradesh.

Preemergence application of trifluralin 0.72 kg*acorded the highest
dry matter production and harvest index in sesam&lty clay loam soils loam
soils at Isfahan, Iran (Vafaei al., 2013).

Bhadauria et al. (2012) observed that trifluralindkg ha-1 followed by
one hand weeding at 30 DAS recorded higher yieldpaments in sesame on

sandy loam soils of Gwalior, Madhya Pradesh dusingmer sesame.

Sheoraret al. (2012) reported thgre emergence application of alachlor
1.5 kg ha supplemented with hand weeding at 4 WAS recordigkehn stature
of plants and more number of capsules plantsesame on loamy sands of

Ludhiana, Punjab.

Baskaran and Solaimalai (2002) observed that pezgance application
of pendimethalin 0.75 kg Heor pre-plant incorporation of fluchloralin 1.0 kg
ha! produced higher stature of growth and yield conemds of sesame
compared to rest of the weed management practitesdy loam soils of

Vridhachalam, Tamilnadu.
2.4.2.3 Effect of pre emergence herbicides on yield

Pre emergence application of butachlor 1.0 kg ¢wuld be used as
alternative to hoe weeding for effective weed aanin sesame with higher
seed yield on clay loam soils Aflamawa stateNigeria, during summer (Audu
etal., 2021).

Patnaik et al. (2020) revealed thapre emergence application of
oxyfluorfen 0.15 to 0.25 kg haresulted in higher seed yieldiesame on sandy

loam soils ofParalakhemundiQdishaduringrabi.

Chaudhuri and Ghosh (2019) revealed that butadhokg hat with one
HW at 30 DAS recorded higher seed yield in sesaomingl prekharif at

Sriniketan, West Bengal.
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Pre emergence application of butachlor 1.5 k§reaulted higher yield
in groundnut on sandy loam soils of Bhubaneswairsi@dduringkharif (Sahoo
etal., 2017).

Babu et al. (2015) revealed that pre emergence application of
oxyfluorfen 0.75 kg hid+ quizalofop 0.50 kg haduring summer recorded

higher seed yielth sesame on sandy loam soilsTatupati, Andhra Pradesh.

Jadhav (2015)eported thapre emergence application of butachlor 1.5
kg ha'found superior seed yield over rest of the treatmgnsesame on black

cotton soils of Raigarh, Chhattisgarh.

Pre emergence application of butachlor 2.0 k§drametolachlor 1.5 kg
ha' recorded higher seed yield compared to rest of glee emergence

herbicides tried in sesame at Borno, Nigeria (Iraoleet al., 2011).

Mondal et al. (2008) revealed that among the herbicides tested, pre
emergence application of butachlor 1.0 kg dth one HW recorded higher
seed yield in sesame on black cotton soils of Eetan, West Bengal during
kharif.

Pre emergence application of oxyfluorfen 0.15 kg Hiallowed by
supplemented with HW at 30 DAS produdegher seed yield of sesame and it
was closely followed by pre emergence applicatibpendimethalin 1.kg
ha! + HW at 30 DAS on clay loam soils of Annamalaimagéamil Nadu.
(Gnanavel and Anbhazhagan, 2006).

2.5 PHYTOTOXICITY

Auduet al. (2021) found that higher dose of butachlor 1.h&§results
in suppressed crop growth in sesame on clay loalsy&oAdama University

of Technology Adamawa state, Nigeria during summer.

Lins et al. (2020) reported that oxyfluorfen at higher dosd8&g ha
caused phytotoxicity leading to mortality in sesamared thereby severe

reduction in seed yield asandy soils of Francisco, Brazil during summer.
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Pre emergence application of butachlor 1.5 kg hedulted less
phytotoxic effect due to its greater translocatidnility in groundnut on sandy
loam soils of Bhubaneswar, Odisha during kharih(#set al., 2017).

Babu et al. (2016) revealed that among the herbicides tested, pre
emergence application of oxyfluorfen 0.075 kd Blaowed phytotoxicity rating
of ‘4’ in pot culture experiment conducted at TirupatidAra Pradesh.

Imoloameet al. (2011) reported that pre emergence applicatiofi tia
rates of butachlor, except at 2.0 kg*hend 2.5 kg hd at 2 WAS had least
phytotoxicity in sesame on sandy loam soils of BoMdigeria (In 1-10 scale,
where 1= no crop injury and 10 = complete crop kill

Padmajeet al. (1994) reported that oxyfluorfen at higher dose2 @
ha') caused phytotoxicity leading to 58.9 per centtaliy in sesame and
thereby severe reduction in seed yield on clay sdiHyderabad, Telangana.

Brar and Methra (1989) reported that pre emergepmication of
oxyfluorfen 0.2 kg hd showed slight phytotoxicity to the sesame cropdsa
during initial stages, but the crop recovered withD-15 days of oxyfluorfen
application on clay soils of Chennai, Tamil Nadu.

2.6 NUTRIENT UPTAKE
2.6.1 Nutrient Uptake by Crop

Pre emergence application of butachlor 1.5 k§rkaulted higher yield
due to high nutrient uptake in groundnut on saoayr soils of Bhubaneswar,
Odisha durindgharif (Sahocet al., 2017).

Rao and Chauhan (2015) reported theg emergence application of
oxyfluorfen increasedutrientsuptakein sesame at Hyderabad, Telangana

during summer.

Rao and Nagamani (2010) reported that herbicidesrusombination
with hand weeding leads to the weed suppressiomaneased nutrients uptake

in sesame during summer at Hyderabad, Telangana.
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Daset al. (2003) reported thaixyfluorfen provided greater microbial
stimulated and stimulates the population and dm®s/i of phosphate
solubilizing microorganisms and also the avail&pilbf phosphorus in the

rhizosphere soil in rice on sandy soils of Haringh&Vest Bengal.
2.6.2 Nutrient Uptake by Weeds

Weedy check recorded lower pod yield over otheatinents which
might be due to greater weed competition that teduh higher uptake of N, P
and K by weeds in weedy check of groundnut asapsandy loam soils of
Bhubaneswar, Odisha durikgarif (Sahocet al., 2017).

Bhadauriaet al. (2012)noticed that unchecked weed growth in sesame
removed 45.0, 6.9 and 36.0 kg'haf nitrogen, phosphorus and potassium

respectively in sandy loam soils at Gwalior, MadRyadesh during summer.

Broadcasting method of sowing resulted in highdrient uptake by
weeds due to more weed population compared withndrimethod during
kharif on sandy loam soils dammu & Kashmir during summ@dmedet al.,
20009).

2.7 ECONOMICS

Patnaik et al. (2020) revealed thapre emergence application of
oxyfluorfen 0.15 to 0.25 kg Haresulted in higher benefit cost ratiosasame

duringrabi on sandy loam soils ¢faralakhemundQdisha

Chaudhuri and Ghosh (2019) revealed that butaghitbrone HW at 30
DAS recorded higher higher gross and net retursegame during piidiarif

at Sriniketan, West Bengal.

Pre emergence applicationadyfluorfen 0.2 kg hd and HW at 30 DAS
recorded higher net return and benefit-cost rb@mhand weeding twice even
though lower yield was recorded compared to hanelding twicein sesame
on sandy loam soils of CoimbatoFamil Nadu duringrabi (Sangeetha and
Chinnamuthu2019)
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Pre emergence application of butachlor 1.5 kgrkaulted in the higher
benefit-cost ratio in sesame on black cotton soflfkaigarh, Chhattisgarh
(Jadhav, 2015).

Islamet al. (2014) found that broadcasting method of sowinglted in
higher benefit-cost ratiohen compared to line sowing on sandy loam soils

during summer alinju, Korea

Mondal et al. (2008) revealed that among the herbicides tested, pre
emergence application of butachlor 1.0 kg héth one hand weeding recorded
higher net returns in sesame durkingrif on black cotton soils of Sriniketan,

West Bengal.

Caliskanet al. (2004)reported that line sowing had positive effects on
yield and produced higher net returns in sesamaaynioam soils duringabi

at Istanbul, Turkey.
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Chapter 111
MATERIAL AND METHODS

A field experiment was conducted at dryland farmy/.SAgricultural
College, Tirupati campus of Acharya N.G. Ranga Agtizal University,
Andhra Pradesh, to study the performance of pre-ggnee herbicides under
different methods of sowing in summer sesame, 2082. material used and
the methods employed during the course of investigare presented in this

chapter.
3.1 LOCATIONOF THE EXPERIMENTAL SITE

The experiment entitled “Performance of pre-emergeherbicides
under different methods of sowing in summer sesgfesmum indicum L.)
was conducted during summer, 2022, in field no.@9land block of S.V.
Agricultural College Farm, Tirupati campus of AcharyN.G. Ranga
Agricultural University, which is geographicallytsated at 13.5°N latitude and
79.5°E longitude, at an altitude of 182.9 m abowe rttean sea level in the

Southern Agro-Climatic Zone of Andhra Pradesh.
3.2 WEATHER DURING THE CROP GROWTH PERIOD

Weather data during the crop growth period, reabrde the S.V.
Agricultural College Meteorological Observatory, Upati is presented in
Table 3.1 and depicted in Fig. 3.1.

The weekly mean maximum temperature during the gropith period
ranged from 30.3 to 37.9°C, with an average of ‘&3.The decennial mean
maximum temperature for the corresponding periaded from 29.2 to 37.8°C
with an average of 33.6°C. The weekly mean mininbimperature during the
crop period ranged from 16.6 to 24.9°C, with anrage of 20.3°C, whereas
the decennial weekly mean minimum temperaturefeicbrresponding period

ranged from 17.9 to 24.6°C, with an average of 20°C
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W Rainy days

Fig. 3.1. Standard week wise meteorological data during the crop growth
period of sesame (19-01-2022 to 15-04-2022).
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The weekly mean relative humidity during the cromvgih period
ranged from 45 to 67.5 per cent, with an averagg&8a8 per cent, while the
decennial mean relative humidity for the correspomderiod ranged from
51.7 to 72.3 per cent, with an average of 63.8qgest. The weekly mean
sunshine hours dayduring the crop growth period ranged from 5.8.tqy @ith
an average of 7.8, whereas the decennial mean isanslours for the
corresponding period ranged from 7.13 to 8.64, aiiraverage of 8.07 hours
day?.

During the crop growth period, total amount of Bf of rainfall was
received in two rainy days as against the deceanilage of 1.7 mm received
in 0.12 rainy days for the corresponding period.

During the crop growth period, the evaporation fradWB Class-A
open pan evaporimeter ranged from 4.2 to 8.1 mmt,daigh an average of 5.8
mm day!, whereas the decennial mean for the corresporuinigd ranged
from 4.13 to 7.21 mm day with an average of 5.9 mm day

33 SOIL

The composite soil sample was collected at random -30 cm soil
depth of the experimental field and analyzed fdfedent physico-chemical
properties prior to start of the experiment. Theultssof the soil analysis
revealed that soil of the experimental field wasdgaloam in texture, neutral
in reaction, low in organic carbon (0.48 %) andauen (150 kg h4), high in
available phosphorus (77 kg Haand medium in potassium (221 kgha
(Table 3.2).

34. CROPPING HISTORY OF THE EXPERIMENTAL FIELD

Details of the crops grown during the precedingeghyears in the
experimental field are given below:

Y ear Kharif Rabi Summer
2018-19 Groundnut Horsegram Fallow
2019-20 Bajra Greengram Fallow
2020-21 Horsegram Blackgram Fallow
2021-22 Fallow Korra Sesamg

(Present experiment)
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Table 3.2. Physico-chemical properties of the experimental field

Particulars

Value

M ethod adopted

A. Physical characteristics

Sand (%) 65.4
Silt (%) 27.2
Bouyoucos Hydrometer (Piper, 1950)
Clay (%) 07.4
Textural class Sandy
loam
B. Chemical characteristics
Soil pH (1:2.5 Soil water 6.84 | Glass electrode pH meter (Jackson,
suspension) 1973)
EC (dS m') at 25°C 0.24 | Conductivity bridge (Jackson, 1973
Organic carbon (%) 0.48| Rapid Titration Method (Wekand
Black, 1934)
Available N (kg ha) 150 | Alkaline potassium permanganate
method (Subbiah and Asija, 1956)
Available BOs (kg hat) 77 | Olsen’s method (Olsemal., 1954)
Available KO (kg ha') 221 | Flame photometry (Jackson, 1973)

3.5 EXPERIMENTAL DETAILS

3.5.1 Design and Layout

The experiment was laid out in a split-plot desigthwhree main plots

and four sub-plot treatments, replicated thricee Tlayout plan of the

experiment is depicted in

Fig. 3.2.
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3.5.2 Treatments
Main plots: M ethods of sowing (3)
M, - Line sowing (30 cm x 15 cm) (4 kg Ha
M, - Broadcasting with normal seed rate (5 kg)ha
Ms; - Broadcasting with 1.5 times higher seed (@t6 kg ha)

Sub-plots: Weed management practices (4)

W, - Pre-emergence application of butachlor at 1.6&Y
W, - Pre-emergence application of oxyfluorfen at 0.Rg%Hha’
W3 - Hand weeding at 20 and 40 DAS
W, - Unweeded check (control)
3.5.3 Plot size
Gross : 5.4 mx4.05m
Net : 3.6 mx3.15m
3.54 Spacing
Spacing : 30cmx 15 cm
3.55 Variety

The test variety of sesame was Sarada (YLM-66)0msing variety
released from Agricultural Research Station, Ye#aohili of Acharya N.G.
Ranga Agricultural University, Andhra Pradesh.dstigh yield potential of
10 g ha! with duration of 80-85 days. It is tolerant to pbgly and Alternaria

leaf spot. It has an average oil content of 50-&lgent.
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3.5.6 Details of Herbicides Used in the Study

3.5.6.1 Oxyfluorfen

Chemical group : Diphenyl ethers

Trade name : Goal

Formulation ; Emulsifiable concentrate (EC)

Active ingredient ; 23.5%

Chemical name 2 - Chloro -1-(3-ethoxy-4-nitrophenoxy)

- 4 - (trifluoromethyl) benzene

Molecular formula : @5 Hi1 Cl BENO4

Chemical structure

O—CH,—CH,

I
M—0—m
O

Cl
NO,

Oxyfluorfen is a selective pre and early post-erarcg herbicide used
to control many annual broadleaved and grassy weessgetables, fruits,
cotton, ornamentals and on non-cropped areas. @xydn penetrates into the
cytoplasm, causes the formation of peroxides amel éfectrons which destroy

the cell membrane immediately.
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3.5.6.2 Butachlor

Chemical group . Chloroacetanilide

Trade name . Machete

Formulation . Emulsifiable concentrate (EC)
Active ingredient . 50%EC

Chemical name N (Butoxy methyl) - 2 - chloro - 2,

6 - diethyl acetamide

Molecular formula : @7 H26 CI NO;

Chemical structure

o)
Il

CICH;—C _CH, CH, CH, CH;
N—CH;0

Butachlor is a herbicide of acetanilide class artwranide. It is used as
a pre - emergence control of annual grasses and bovad leaved weeds. It
has a low aqueous solubility and low volatility.g@ading on local conditions
it may be moderately persistent in some soils. ihoderately toxic to flora and
fauna the main exception being honey bees for whigtachlor has low
toxicity. Mode of action of the chloro acetanilidase germination inhibitors
and any seedling that emerge are stunted or matbramd cell division is
inhibited. Chloroacetanilides effects the proteind alipid synthesis, ion

transport and membrane functioning.

3.5.6.3 Herbicide Application

The required quantities of pre-emergence herbici@astachlor,
Oxyfluorfen) were applied one day after sowing Ising spray fluid @ 500 |
ha' with the help of knapsack sprayer fitted with ffah nozzle as per the

treatments.

32



3.6 CULTIVATION DETAILS
3.6.1 Main Field Preparation

The main field was ploughed twice with tractor draweudtivator to

obtain fine tilth. Then, the field was laid out ingtiots according to lay-out.
3.6.2 Sowing

The required gquantity of sesame seed was treated mvéncozeb

@ 3.0 g kg to prevent seed borne diseases.
3.6.2.1 Linesowing

Recommended seed rate of 4 kg thawith spacing of
30 cm x 15 cm was adoptegesame seed mixed with sand (1:7) for uniform

distribution.
3.6.2.2 Broadcasting

Sowing was carried out manually by broadcastiggg recommended
seed rate of 5 kg HaSesame seed was mixed with sand (1:7) for uniform

distribution.
3.6.2.3 Broadcasting with 1.5 times seed rate

Sowing was carried out manually by broadcastiif 1.5 times seed
rate (7.5 kg hd). Sesame seed was mixed with sand (1:7) for uniform

distribution.
3.6.3 Thinning

Thinning was done on fifteenth day after sowing étaining only one

healthy and vigorous seedling Hill
3.6.4 Fertilizers

A uniform dose of 40 kg N, 20 kg®s and 20 kg KO ha' was applied
through ureasingle super phosphate and muriate of potash rixgglgcto all

the plots. Nitrogen was applied in two splits. Haké dose of nitrogen along
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with entire dose of phosphorus and potassium wgpbeal as basal at the time
of sowing and the remaining half the dose of n#rogvas top dressed at 30
DAS.

3.6.5 Irrigation

In total, six irrigations were given to the cropridig the crop growth
period. Post sowing irrigation was given after sayfior good germination and
better establishment. Five irrigations were givar#d, 20", 35", 45" and 6@’

day after sowing.
3.6.6 Weeding

The weed management practices were imposed as gaménts

mentioned in 3.5.2.
3.6.7 Plant Protection

Spraying of Thiodicarb @ 3g litfeof water was done at 20 DAS against
tobacco caterpillarSpodoptera litura L.). Wettable sulphur @ 3.0 g litteof
water was sprayed to control the incidence of powaeildew (Leveillula
taurica L.) at 55 DAS.

3.6.8 Harvesting and Threshing

The crop was considered to be matured, when theedeatems and
capsules began to turn yellow and the lower leateas shedding. Initially, the
border plants were cut close to the ground levellapt separately for further
processing. Randomly selected five plants in ealdt were harvested
separately. The plants in net plot were harvestadd dor 2 days and then
threshing was done manually by beating with stidkee collected seeds were
winnowed, cleaned and sun dried. The seed ands#dtls from each net plot
were recorded separately and expressed as kgThe yield obtained from

sample plants was added to net plot yield.
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3.7 OBSERVATIONSON WEEDS

Observations on weed growth at different growtlgesaviz., 20, 40, 60
DAS and at harvest were recorded from three rangigeibcted quadrat areas
(0.25 n?) in each plot.

3.7.1 Weed Flora

Weed flora of the experimental site was identifeedl categorized as

grasses, sedges and broad leaved weeds in alediments.
3.7.2 Weed Density

Weed counts were taken at 20, 40, 60 DAS and aebarAt every stage
of the sampling, weeds were categorized into geasselges and broad leaved

weeds and expressed as numb&r m
3.7.3 Weed Dry Weight

The weeds collected from 0.25 guadrat area, outside the net plot were
dried under shade for 24 hours, followed by overngdrat 60°C to a constant
weight and the dry weight of all the categoriesvetds and at all the stages of

observation were expressed as¢ m
3.7.4 Weed Index (WI)

Weed index was calculated based on the yield iilowartreatments by

using the following formula as suggested by Gilil Ahjay Kumar (1969).

Yield from the best treatment plot - Ydefrom the treatment imposted p
Yield from the best treatment plot

Weed index %=

3.8 BIOMETRIC OBSERVATIONS ON CROP
3.8.1 Initial and Final Plant Population

The initial plant population was counted beforeimg at 15 DAS. The

final plant population was counted at harvest ftomnet plot area of 1.0‘m
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3.8.2 Plant Height

Plant height was measured from the base of thd pdatine tip of the
growing point, at all the stages of observationfroandomly labelled five

plants in each net plot area and expressed in cm.

3.8.3 Phytotoxicity Scoring

Phytotoxicity scoring on the crop was observed 6 day after pre-
emergence herbicides application, as per the methgdested by Singh and
Rao (1976).

Effect Rating Visual symptoms

0 No injury, normal growth

None 1 Slight stunting injury or discolouration
2 Some stand loss, stunting or discoloration
3 Injury more pronounced but not persistent
4 Moderate injury, recovery is possible
5 Injury more persistent recovery is doubtful
6 Near severe injury, no recovery possible

Moderate —
7 Severe injury, stand loss
8 Almost destroyed, few plants surviving
9 Very few plants alive

Complete 10 Complete destruction

3.8.4 Leaf Area

Leaf area was recorded from five randomly select&htp from
sampling area outside the net plot at 20, 40, 6 RAd at harvest, using LI-
COR model, LT-300 portable leaf area meter withdpament conveyor belt
and electronic display. The leaf area was averagetl expressed as €ém

plant®.
3.8.5 Number of BranchesPlant®

The numbers of branches of tagged individual plargsch net plot area
were counted, averaged and expressed as numbemahles plant
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3.8.6 Dry Matter Production

Five plants at random from the border rows leattmegextreme row were
destructively sampled at 20, 40, 60 DAS and atdwdrior the estimation of dry
matter production. The samples were sun dried laexl dven dried at 60°C to

a constant weight and expressed as ki ha
3.9 POST-HARVEST OBSERVATIONS
3.9.1 Number of CapsulesPlant™

The total number of capsules prRarfitom the five labeled plants were
counted, averaged for each treatment and expresseuimber of capsules

plant®.
3.9.2 Number of Seeds Capsule?

The total number of seeds capsufeom five randomly selected plants
were counted and averaged for each treatment esqutess number of seeds

capsulée.
3.9.3 Test Weight

A small sample of seeds from net plot produce &mhetreatment was

drawn and counted 1000 seeds from the sample, ectigihd expressed in g.
3.9.4 SeedYidd

The seed obtained from each net plot area was tgblpsun dried,
cleaned and weighed. The seed yield from the fivepsad plants was also
added to net plot yield and the total seed was lasigand expressed in
kg hat.

395 Stalk Yield

The stalk yield obtained from net plot area alontp\five sampled plants

was sundried, weighed and expressed in ki ha
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3.9.6 Harvest I ndex

It is the ratio between economical and biologicalds and it was
calculated by using the formula and expressedicgat (%).

Economic yield( kg h'é)
X

Harvest Inde %=
arvest Index % Biological yield ( kg hd)

3.10 NUTRIENT UPTAKE BY WEEDSAND CROP AT HARVEST

Composite plant samples of crop as well as weexs &ll the plots were
collected at harvest and these samples were dyiednd into fine powder and
used for estimation of N, P and K by using stangamtedures outlined by
Jackson (1973). The uptake of nitrogen, phosphangspotassium at harvest
by the crop and its associated weeds were calculaye multiplying the
respective nutrient content with correspondingwieyghts and expressed as kg
ha'.

3.11 ECONOMICS

The total cost of cultivation of sesame was caledator all the
treatments on the basis of inputs used. Gross netuvere computed
considering the existing market price of the ouiptseed. Net returns were
arrived by subtracting the cost of cultivation @pective treatments from gross
returns for the corresponding treatments. Beneft-catio was worked out for
different treatments by dividing the gross retuwith corresponding cost of
cultivation of the respective treatment.

3.12 STATISTICAL ANALYSIS

The data recorded on various parameters of croghsisweeds during
the course of investigation in the field experimesats statistically analyzed
following the analysis of variance for split — pti#sign as suggested by Panse
and Sukhatme (1985). Statistical significance vweased with ‘F’ test at 5 per
cent level of probability and compared the treattmemeans with critical
difference. Due to larger variation in density aig weight ofweeds, the
corresponding data were transformed using squaod t@nsformation

(\/; +O.5) before subjecting to statistical analysis as suggddsy Gomez and
Gomez (1984).
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Chapter 1V
RESULTSAND DISCUSSION

Results and discussion of the field experiment fttarance of pre
emergence herbicides under different methods ofrgpm summer sesame
(Sesamum indicum L.)” conducted during summer, 2022 on sandy loarts soi
of dryland farm, S.V. Agricultural College, Tirupa@mpus of Acharya N.G.
Ranga Agricultural University, Andhra Pradesh aespnted.

41 WEATHER

Weather during the crop growth period was idealtlfi@ sesame crop.
Weather parameters did not deviate much from tlmmalbdecennial mean of
the location. (Table 3.1 and Fig. 3.1).

42 WEED DYNAMICS AS INFLUENCED BY DIFFERENT WEED
MANAGEMENT PRACTICES

Weed flora of the experimental field was classifieitd grasses, sedges
and broad leaved weeds (BLW). Category wise weedityeand dry weight
were recorded at 20, 40, 60 DAS and at harvest.

4.2.1 Weed Flora of the Experimental Field

Weed flora of the experimental field consisted ajhe taxonomic
families of which four species were grasses, twélkaad leaved weeds and
only two species of sedges. Predominant weed spiediee field wer€yperus
rotundus (40.0 %),Commelina benghalensis (10.0 %),Cleome viscosa (8.0 %),
Boerhavia diffusa (5.0 %), Phyllanthus niruri (5.0 %) Dactyloctenium
aegyptium (5.0 %), andigitaria sanguinalis (4.0 %) in unweeded check plots

Among all the weed€ yperusrotundus L. was dominant. It might have
become more persistent due to intensive croppinglinyinating other weed
species. Further, there was no lowland rice culbowain the field which can
suppresLyperus rotundus. Weeds observed in the experimental field were
similar to those reported biyatnaiket al. (2020) andAruna et al. (2020)
(Table 4.1)
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Table4.1. Weed flora of the experimental field

S. No Botanical Name Common Name Family
I Grasses
1 Brachiaria reptansL. Running grass Poaceae
2 Dactyloctenium aegyptium L. Crow foot grass Poaceae
3 Digitaria sanguinalisL. Large crab grass Poaceae
4 Spoorobolusindicus L. Rat tail grass Poaceae
[ Sedges
1 Cyperusrotundus L. Purple nutsedge Cyperaceae
2 Cyperus difformisL. Umbrella sedge Cyperaceae
[ Broad leaved weeds
1 Commelina benghalensis L. Day flower Commelinaceae
2 Cleome viscosa L. Spider flower Capparaceae
3 Boerhavia diffusa L. Spiderling Nyctaginaceae|
4 Euphorbia hirta L. Garden spurge Euphorbiaceae
5 DigeraarvensisL. False amaranth Amaranthacege
6 Phyllanthus niruri L. Niruri Euphorbiaceae
7 Celosaargentea L. White cock’s comb | Amaranthaceae
8 Physalis minima L. Ground cherry Solanaceae
9 AmaranthusviridisL. Slender amaranth Amaranthaceage
10 Datura stramonium L. Jimson weed Solanaceae
11 Trichodesma indicum L. Indian borage Boraginaceae
12 Tridax procumbens L. Coat buttons Asteraceae
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Weed density at 20, 40, 60 DAS and at harvest wigsifisantly
influenced by methods of sowing and weed manageprawtices. Interaction
between methods of sowing and weed managementigesctvas not

significant.
4.2.2 Weed Density at 20 DAS

Weed density significantly varied due to methodsa#ing and weed
management practices. Interaction between methédsowing and weed

management practices was not significant (Tabladd®Fig. 4.1).
4.2.2.1 Grasses

Among the methods of sowing, lowest density of sgag3.72 M) was
due tobroadcasting with higher seed ratez{Nbllowed by line sowingM,)
(3.96 m?). Highest densitpf grasse$4.29 m?) was with broadcasting using
recommended seed ratevhich was significanthhigher than the rest of the

sowing methods.

Density of grasses variedsignificantly among weed management
practices. Significantly lowesteed densityf grasses (2.90 ¥) was with pre
emergenceapplication of oxyfluorfen (W followed (4.11 n¥) by butachlor
(W»). Differences in weed density due to hand weedilg) (4.39 m?) and

control(W4) (4.57 m?) were not significant.
4.2.2.2 Sedges

Density of sedges at 20 DAS significantly differed due tetihods of

sowing and weed management practices.

Broadcasting with 1.5 times higher seed (Me) significantly reduced
the weed density (6.69 i compared with line sowinfgM1) (7.46 m?) and
broadcastingM,) (8.46 n). Difference between line sowing and broadcasting

with higher seedMs) rate was also significant.
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Table4.2. Weed density (No. m?) at 20 DAS of sesame as influenced by
methods of sowing and weed management practices

Treatments Grasses | Sedges BLW Total
M ethods of sowing
M: : Line sowing 3.96 7.46 6.70 10.80
(15.83) | (56.58) (48.91) | (121.32)
M, : Broadcasting 4.29 8.46 7.11 11.88
(18.58) | (71.75) | (54.25) | (144.58)
My Broadcasting with 1.5 tim(  3.72 6.69 5.90 9.70
seed rate (13.91) (46.25) (38.33) (98.49)
SEm+ 0.060 0.171 0.081 0.170
CD (P =0.05) 0.23 0.70 0.34 0.69
\Weed management practices
4.11 6.97 6.20 10.18
Wy Butachlorl.0 kg hat (16.77) | (50.33) | (38.22) | (105.32)
2.90 6.32 3.46 7.71
Wz o Oxyflourfen 0.078&g ha* | g0y | (a085) | (11.77) | (60.32)
Wy Hand weeding at 20 and 40 4.39 8.20 8.06 12.69
DAS (19.78) | (67.11) (65.66) | (152.55)
4.57 8.67 8.56 12.98
W, : Unweeded check (control (20.66) | (74.77) (73.00) (168.43)
SEm+ 0.091 0.212 0.161 0.211
CD (P =0.05) 0.27 0.64 0.50 0.62
I nteraction
M at W
SEm+ 0.151 0.372 0.262 0.334
CD (P =0.05) NS NS NS NS
W at M
SEm+ 0.166 0.382 0.293 0.363
CD (P =0.05) NS NS NS NS

Data were subjected to square root transform Hon+ 0.5). Figures in parenthesis

are original values

42




*sao1oeId JuswIeURW PIIM PUE SUIMOS JO SPOYIIW A PIIUIN[JUI SB JWEBSIS JO SV 0T 18 (W "ON)) AJISUIp P "It "1

sdMdeId JuduRSeURU PII AL SUIMO0S JO SPOYRIA
‘M ‘M 'M ‘N '
0
0c
or
09
08 W
001 m..c
0TI
orl
091
[B10L, = MTIdm SI3pIs m SISSB.IN) o1

43



Among the weed management practices, weed denagysignificantly
low (6.32 n¥) with oxyflourfen(W-), relative to butachlofW1) (6.97 m?) and
hand weedingWs) (8.20 m?).

4.2.2.3 Broad leaved weeds

Among the methods of sowing, lowetgnsityof broad leaved weeds
(5.90 m?) was recorded withroadcasting using higher seed rate)(Mhich
was significantly lesser than the resthe sowing methods. The next treatment
with lower density (6.70 m?) of broad leaved weeds was line sow(ihy).
While broadcasting recommended seed rate)) (NV.11 m?) recorded

significantly higher density of broad leaved weeds.

Density of broad leaved weeds significantly differed among dvee
management practices. Lowektnsityof broad leaved weeds was (3.46)m
with pre emergencapplication of oxyfluorfen (\3) followed by pre emergence
application(6.20 m?) of butachlor (W). The highesdensity(8.56 n? ) of
broad leaved weeds was with unweeded cH¥¢k), which was however,
comparable with hand weeding twice {M8.06 m2) (Handweeding was not

imposed by that time).
4.2.2.4 Total weeds

Lowest density (9.70 m?) of total weeds was withroadcasting with
higher seed rate ()l which was significantly lesser followed ltiie sowing
(M1) (10.80 n¥) and broadcasting with recommended seed (88 n¥)

(M>). Differences due to these treatments was alsofisignt.

Density oftotal weeds varied significantly due to weed manazy#
practices. Lowest totalveed density(7.71 n?) was with pre emergence
application of oxyfluorfen (W followed by pre emergencapplication
(10.18 m¥) of butachlor (W). Highestdensityof total weeds (12.98 R) was
with unweeded checV4), which was at par with hand weeding twices{W

(12.69m?) (handweeding was not imposed by that time).
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423 Weed Density at 40 DAS

Weed management practices significantly influentesl density of
grasses, sedges, broad leaved weeds and total wkedOsDAS. Interaction
between methods of sowing and weed managementigaescivas not
significant (Table 4.3 and Fig. 4.2).

4.2.3.1 Grasses

Significantly, the lowest grasses count (3.84) mvas withbroadcasting
with higher seed rate (§!which was significantly lesser than the otbewing
methods. The next treatment having lowlensityof grasses (4.30 #) was
line sowing(M1). Broadcasting with recommended seed rate) (fsulted in

significantly highest weed densig#.91 m?).

The lowest grasses count (2.44%)mwas with hand weedingWs)
followed by pre emergence application (3.70?)nof oxyfluorfen (W).
Butachlor (W) was the next best weed management practice inasgpg the

grassy weeds.

The highest density of grasses (6.68) mas withunweeded check (Y,

whichwas significantly higher than the rest of the wethagement practices.
4.2.3.2 Sedges

Sedge density was significantly lower (9.44)mwith broadcasting using
higher seed ratéVs) followed by line sowing (M) (9.73 m?). Significantly
highest sedge density (9.9%hwas with seed broadcastiflg2).

Hand weedingWs) recorded lowest weed density (7@%), which was
significantly lower (8.26 m?) than with oxyfluorfen (W.). The next best
treatment was butachlo(10.71 nv?) (Wai) followed by control (Wa)
(12.42 m?), which recorded significantly higher weed density

4.2.3.3 Broad leaved weeds

Broadcasting using higher seed ), resulted in significantly lower

(6.49 m?) density of broad leaved weeds relative to linavisg (M1)
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Table4.3. Weed density (No. m?) at 40 DAS of sesame asinfluenced by
methods of sowing and weed management practices

Treatments Grasses | Sedges BLW Total
M ethods of sowing
M, : Line sowing 4.30 9.73 7.10 13.02
(21.25) | (97.16) (51.5) (169.91)
M, : Broadcasting 4.91 9.99 7.54 13.59
(26.50) | (101.00) | (56.41) (183.9)
Y Broadcasting with 1.5 tim( 3.84 9.44 6.49 12.44
seed rate (16.05) (92.75) (46.16) | (154.96)
SEm+ 0.101 0.030 0.082 0.033
CD (P = 0.05) 0.40 0.13 0.34 0.14
\Weed management practices
4.65 10.71 7.49 13.82
Wi+ Butachlorl.0 kg hat (21.41) | (114.4) | (55.77) | (191.58)
3.70 8.26 6.45 11.14
W2 : Oxyflourfen 0.075g ha’ | 1575y | (68.44) | (41.00) | (123.19)
W, Hand weeding at 20 and 40 2.44 7.21 3.26 8.22
DAS (5.55) (51.60) (10.22) (67.37)
6.60 12.42 9.89 17.18
W, : Unweeded check (control (43.60) | (154.00) (97.44) | (295.11)
SEm+ 0.144 0.071 0.131 0.101
CD (P = 0.05) 0.41 0.23 0.41 0.32
I nteraction
M at W
SEm+ 0.230 0.131 0.222 0.161
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.244 0.131 0.242 0.181
CD (P =0.05) NS NS NS NS

Data were subjected to square root transform Hon+ 0.5). Figures in parenthesis

are original values
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(7.10 m?). Significantly higher density of broad leaved de€7.54 nf) was

with broadcastingM2) the seed.

Hand weedindWs) significantly reduced (3.26 ®) the broad leaved
weed density, relative to the application of oxyffen (W2) (6.45 m?).
Butachlor(W1) recorded significantly lower broad leaved weed gr(3.49

m2) as compared to contrflV4) (9.89 m?).
4.2.3.4 Total weeds

Total density of weeds was significantly highest.$83m?) with seed
broadcasting (M2) as compared with line sowindMi) (13.02 nY).

Broadcasting using higher seed ré#s), recorded significantly lower weed

density (12.44 ), relative to the other two methods of seeding.

Unweeded checkWas) resulted in significantly higher weed density
(17.18 n?Y) relative to other treatments. Differences duebtwachlor (W1)
(13.82 m) and oxyflourfen (W2) (11.14 n¥) were also significant.
Significantly lowest weed density was due to haeeaing(Ws) (8.22 m?).

4.2.4 Weed Density at 60 DAS

At 60 DAS, weed density differed due to methodsed#ding and weed
management practices. Interaction effect of thesmerhanagement practices
could not significantly vary the weed density (Talé and Fig. 4.3).

4241 Grasses

Significantly highest density of grasses (5.43 mas due to seed broad
casting(M2). Difference in weed density due to line sowing) .91 m?) and

broadcasting using higher seed r@te) (4.48 n¥) was also significant.

The lowest grasses count (3.31?)mwas with hand weedingW5)
followed by pre emergence application okyfluorfen (W) (4.33 nv).
Butachlor (W) was the next best weed management practice inesgipg the

grass density (5.16 A). The highest density of grasses (6.9% maswith
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Table4.4. Weed density (No. m?) at 60 DAS of sesame as influenced by methods
of sowing and weed management practices

Treatments Grasses | Sedges BLW Total
M ethods of sowing
M, Line sowing 4.91 9.96 7.15 13.17
(26.12) | (102.83)| (54.16) | (183.11)
M, Broadcasting 5.43 10.15 7.55 14.04
(31.1) | (107.66) | (59.08) | (197.84)
My Broadcasting with 1.5 tim{ 4.48 9.75 6.58 12.71
seed rate (21.11) (97.41) (46.68) (165.2)
SEm+ 0.080 0.044 0.073 0.042
CD (P =0.05) 0.35 0.18 0.31 0.16
\Weed management practices
5.16 10.97 7.67 14.62
Wi @ Butachlor.0 kg hat 26.41) | (122.11)| (58.44) | (206.96)
4.33 8.63 6.83 11.83
W2 @ Oxyflourfen 0.075%g ha’ | 1975y | (75.11) | (45.66) | (140.52)
W, Hand weeding at 20 and 40 3.31 7.35 3.65 9.04
DAS (10.55) | (57.66) (12.88) (81.09)
W, : Unweeded check (control 6.97 12.65 10.02 17.56
(48.66) | (159.66) | (100.11) | (308.43)
SEm+ 0.133 0.072 0.091 0.101
CD (P = 0.05) 0.38 0.22 0.28 0.30
I nteraction
M at W
SEm+ 0.211 0.121 0.162 0.152
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.220 0.131 0.171 0.170
CD (P = 0.05) NS NS NS NS

Data were subjected to square root transform Hoxr+ 0.5). Figures in parenthesis

are original values
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unweeded check (¥}, which was significantly higher than the rest of weed

management practices.
4.2.4.2 Sedges

Significantly highest density(10.15 n¥) of sedgeswas with
broadcasting (i) the seed followed by line seeding {M(9.96 m?).
Broadcasting using higher seed rél#és) (9.96 n?¥) resulted in significantly

lesser weed density.

The lowest sedges count (7.55)was registered with hand weeding
twice (Ws) followed by pre emergence applicationadyfluorfen (W.) (8.63
m2). Butachlor (W) was the next best weed management practice recorded
lower sedge count (10.97-?n The highest density of sedges was registered

with unweeded check (¥(12.65 n¥), which was significantly higher than the

restof the weed management practices.
4.2.4.3 Broad leaved weeds

Highest (7.55 ml) weed density of broad leaved weeds was observed
with broadcast seedir(§yl2) which was significantly higher than the other two
treatments. Line seedir(lyl1) (7.15 m?) was next best treatment followed by
broadcasting with high seed rids) (6.58 m?).

Weed density was significantly lowest (3.65)nwith hand weeding
(Ws) followed by that due to oxyflourfefWz) (6.83 m?). Butachlor(W1)
recorded significantly lower broad leaved weed§717?) related to weedy
check(Wa4) (10.02 nv).

4244 Total weeds

Among the methods of sowing, broadcasting usingdrigeed ratéMs)
recorded significantly lower total weed density.712m?) compared with line
sowing (M1) (13.17 n¥). BroadcastindM>) resulted in significantly highest
total weed density (14.04th
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Total weed density was significantly lowest (9.04?)nwith hand
weeding(Ws) followed by that due to oxyflourfef¥z) (11.83 n¥) application.
Weedy check(Wa) recorded significantly highest (17.56mtotal weed
density, which was significantly higher than thatdo butachlor application
(W1) (14.62 ).

425 Weed Density at Harvest

Methods of sowing and weed management in sesanmaficagtly
influenced the density of grasses, sedges, br@a@deweeds and total weeds
at harvest. Interaction between these managemactigas was not significant
(Table 4.5 and Fig. 4.4).

4.25.1 Grasses

Among methods of sowing significantly lowest grasseunt(4.38 )
was withbroadcasting with higher seed ratesfM.ine seedindM1) recorded

(5.07 m?) weedswhich was significantly lower than broadcast segdM2)
(5.66 m?),

Hand weedingWs) recorded significantly lowest grass density (3.36
m?2) compared with other three treatments. Applicatbroxyflourfen (W)
resulted in significantly lower number of grasse§% nv) relative to butachlor
(W1) (5.04 n?) andweedy check (\4) (6.84 m?).

4.2.5.2 Sedges

Lowest sedget®.58 m?) count was witlbroadcast seeding using higher
seed rate (M) which was significantly lesser than the re$tthe sowing
methods. The next treatment having lowensityof sedges was line sowing
(M1) (9.79 m?2), Highestdensity ofsedge<9.99 m?) with broadcasting using

recommended seed rate M

The lowest sedges cou(t.21 m?) was registered with hand weeding
(W3) followed by oxyfluorfen (W) application(8.34 m?). Butachlor (W)

(10.74 m?) was the next best weed management practice. Thedtigensity
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Table4.5. Weed density (No. m™) at harvest of sesame asinfluenced by methods of
sowing and weed management practices
Treatments Grasses | Sedges BLW Total
M ethods of sowing
M, Line sowing 5.07 9.79 7.21 13.15
(23.79) | (97.83) (51.50) | (173.12)
M, Broadcasting 5.66 9.99 7.64 13.66
(28.77) | (101.66) | (56.41) | (186.84)
My - Broadcasting with 1.5 tim{ 4.38 9.58 6.79 12.67
seed rate (18.72) (93.26) (47.01) | (159.99)
SEm+ 0.061 0.041 0.080 0.041
CD (P =0.05) 0.25 0.18 0.34 0.17
\Weed management practices
5.04 10.74 7.49 14.06
Wi Butachlor1.0 kg hat (24.07) | (115.11) | (55.77) | (194.95)
4.55 8.34 6.51 11.32
W2 @ Oxyflourfen 0.075g ha’ | 16400 | (60.11) | (42.0) | (127.53)
W, Hand weeding at 20 and 40 3.36 7.21 3.26 8.87
DAS (8.22) (51.66) (10.22) (70.11)
6.84 12.45 9.89 17.77
W, : Unweeded check (control (46.33) | (154.66) | (97.44) | (298.43)
SEm+ 0.121 0.070 0.141 0.133
CD (P = 0.05) 0.37 0.22 0.41 0.39
I nteraction
M at W
SEm+ 0.221 0.172 0.221 0.131
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.232 0.182 0.243 0.161
CD (P = 0.05) NS NS NS NS

Data were subjected to square root transform Hoxr+ 0.5). Figures in parenthesis

are original values
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of sedgeg12.45 n¥) with unweeded check (W which was significantly

higher than theest of the weed management practices.
4.2.5.3 Broad leaved weeds

Lowest broad leaved weeds colfit79 nm?) was with broadcasting
higher seed rate (§1 Line seeding (M was the next best treatment (7.21
m-2). Significantly highest density ¢froad leaved weed3.64 m?) was with
broadcasting recommended seed ratg (Mhich was significantly higher than
the rest of the sowing methods.

Significantly lowest broad leaved wee(326 m?) was registered with
hand weedingWs) followed by pre emergence applicatioroaf/fluorfen (Wz)
(6.51 ). Butachlor (W) was the next best weed management practice with
lower broad leaved weeds coyt49 m?). Unweeded check (WY recorded

significantly higher number dfroad leaved weed8.89 nv).
4.2.5.4 Total weeds

Among methods of sowing lowest density of total dseount(12.67
m2) was withbroadcasting higher seed ratesfM.ine sowing(M1) recorded
significantly less number of total weed count (B3rf1?) compared with
broadcastingecommended seed rate )\13.66 nr).

Significantly lowest total weed courf8.87 m?) was with hand weeding
(W3) followed by pre emergence applicationaxdyfluorfen (W) (11.32 n).
Butachlor (W) (14.06 n?) applicationwas the next best weed management
practice in suppressing the weed coungniéicantly highest density of total
weed count(17.77 n?Y) was with unweeded check (W which was

significantly higher than regff the weed management practices.
426 Weeddryweight at 20 DAS

Weed dry weight varied significantly due to methotlsowing and weed
management practices at 20 DAS. Interaction ofetthe® weed management
practices was not significant. Hand weeding wasimpibsed by the time of
sampling at 20 DAS (Table 4.6 and Fig. 4.5).
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Table4.6. Weed dry weight (g m) at 20 DAS of sesame as influenced by methods
of sowing and weed management practices

Treatments Grasses | Sedges BLW Total
M ethods of sowing
M; - Line sowing 2.17 4.69 1.91 5.44
(4.50) (21.85) (3.45) (29.80)
M, : Broadcasting 2.44 5.19 2.02 6.02
(5.58) (26.83) (3.95) (37.20)
My Broadcasting with 1.5 tim{  2.05 4.21 1.72 4.91
seed rate (3.92) (17.75) (2.57) (24.24)
SEm+ 0.021 0.111 0.020 0.091
CD (P =0.05) 0.07 0.43 0.09 0.38
\Weed management practices
2.12 4.55 1.72 5.22
W, : Butachlorl.0 kg ha (4.00) (20.33) (2.47) (26.81)
1.71 4.00 1.26 4.44
W, : Oxyflourfen 0.07%g hat (2.60) (16.34) (1.11) (20.05)
Ws Hand weeding at 20 and 40 2.49 5.06 2.27 6.01
DAS (5.77) (25.55) (4.83) (36.15)
W, : Unweeded check (control (égg) (25é.1878) (22232) ( 367..1968)
SEm+ 0.072 0.141 0.081 0.111
CD (P = 0.05) 0.22 0.44 0.24 0.35
| nteraction
M at W
SEm+ 0.076 0.240 0.121 0.210
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.022 0.252 0.141 0.201
CD (P =0.05) NS NS NS NS

Data were subjected to square root transform Hon+ 0.5). Figures in parenthesis

are original values
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4.2.6.1 Grasses

Among the methods of sowingignificantly lowest dry weight of
grassef2.05 gm?) was recordewith broadcasting higher seed ratesfM.ine
sowing(M1) was the next best treatment which recorded wegdvdight of
2.17 g Mm%, Broadcasting (I recorded significantly higher dry weight of
grassy weeds (2.4n12).

Application of oxyflourfen (W) resulted in significantly lower weed
dry weight(1.71 g n?). The next best treatment was butachlor)({¢.12 g
m2). Unweeded check (Y recorded significantly highegp.58 gm?) dry

weight of grasses which in turn was comparable héthd weeding () (2.49
g m?).
4.2.6.2 Sedges

Significantly lowest dry weight of sedges (4.21 g% was with
broadcasting higher seed rates{MLine sowing (M) was the next best treatment
(4.69 g nv). Broadcasting using recommended (5.19 9 seed ratdM,)

recordedsignificantly highest dry weight of grasses.

Among the weed management practisegificantlylowestdry weight
of sedges (4.00 @) was with pre emergene@plication of oxyfluorfen (\A).

Pre emergenagpplication of butachlor (\Y was the next effective treatment for

controlling sedges growth (4.55 ). Unweeded check (W (5.17 gm?)
recorded higher dryeight of sedgegs.06 gm?) which was at par with hand

weeding (W) (5.06 gm?).
4.2.6.3 Broad leaved weeds

Among the methods of sowing, dry weight of broaavied weeds was
significantly less (1.72 g ) due to broadcasting higher seed (&g). Line

sowing (M1) (1.91 gm™2) and broadcasting () (2.02 g m2) recorded
significantly higher dry weight.
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Each of the four weed management practices signifig differed in
dryweight of broad leaved weeds. Dry weight ofdatdéeaved weeds increase
in theorder of oxyflourfen (W) (1.26 gm2), butachlor (W) (1.72 gm™), hand
weeding (W) (2.27 gm?) and unweeded check (Y2.29 gm™).

4.2.6.4 Total weeds

Significantly lowest dry weight of total weed¢.91 gm2) was with
broadcasting using higher seed rate)(Wifferences in total dry weight due to

line seedingM1) (5.44 gm-2) and broadcasting the recommended seed rate

(M2)(6.02 gm2) was also significant.

Total dry weight of weeds differedsignificantly due to weed
management practices. Lowest dry weig#t44 g m?) was due to pre
emergence application of oxyflourfen §yMWhich was significantly higher than
that due to the other three weed management pegactpplication of butachlor
(W) resulted in significantly lower weed dry weigltZ2 gm?) compared
with hand weeding (W (6.01 gm?) and unweeded check (YW6.16 gm).

4.2.7 Weed Dry Weight at 40 DAS

Dry weight of grasses, sedges, broad leaved wewtitotal dry weight

of weeds differedsignificantly due to methods of seeding and weed
managemenpractices. Interaction of these two managementipescdid not
differentsignificantly (Table 4.and Fig. 4.5

4.2.7.1 Grasses

Among the methods of sowingjgnificantlylesser dry weight of grasses
(2.63 g m? was due tobroadcasting higher seed rate sjMvhich was
significantly lower than with the other two praetc Line seeding (M with

recommended seed rate resulted in significantletayvass dry weight (3.03 g

m2)relative to broadcasting using recommended seed M) (3.45 gm-2).
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Table4.7. Weed dry weight (g m™) at 40 DAS of sesame asinfluenced by methods
of sowing and weed management practices
Treatments Grasses | Sedges BLW Total
M ethods of sowing
M L ) 3.03 5.52 5.12 8.09
1 - HInesowing (8.83) | (29.66) | (25.66) | (64.15)
M . Broadcasti 3.45 5.92 5.33 8.64
2 - broadcasiing (11.08) | (34.50) | (27.98) | (73.56)
M. - Broadcasting with 1.5 tim 2.63 5.04 4.01 7.31
3 - seedrate (6.91) (24.91) | (24.11) | (55.93)
SEm+ 0.050 0.081 0.040 0.061
CD (P =0.05) 0.23 0.32 0.16 0.25
\Weed management practices
3.18 5.98 5.67 8.65
Wi - ButachlorL.0 kg hat (9.68) | (35.44) | (29.98) | (75.1)
2.82 4.86 4.18 7.57
. 1
W o Oxyflourfen 0.07gha™ | 7 56 | (2344) | (26.16) | (57.26)
w. . Handweeding at20 and 40 2.42 3.18 2.58 4.44
® ' DAS (5.66) (9.77) (4.34) (19.77)
3.69 7.06 6.96 10.33
W, : Unweeded check (control (13.33) (50.11) (43.1) (106.54)
SEm+ 0.091 0.142 0.342 0.111
CD (P = 0.05) 0.28 0.42 1.02 0.34
I nteraction
M at W
SEm+ 0.112 0.232 0.160 0.192
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.121 0.242 0.181 0.181
CD (P = 0.05) NS NS NS NS

Data were subjected to square root transform Hoxr+ 0.5). Figures in parenthesis

are original values

60




*s3ondead JuduRZeURW PIdIM PUE SULMOS JO SPOYIIUL A PIIUIN[JUI SB JWESIS JO SV (I OF 18 (.U T) JYS1oM AIp PIIA 9'p "8I

s9dndead JudwGeURW PIIAA SUIMO0S JO SPOYPIA

"AA M ‘M 'M

N "N

01

0¢

{113

LS

or

0s

09

0L

08
[BIOLm A'TIm S393paSm SIsserr)

61




Hand weeding recordegignificantly lowest(2.42 gm?) dry weight of
grasses compared with the other three treatmempislioation of oxyflourfen
(W,) recordedsignificantly lower dry weight of grasses (2.82hg) compared
with butachlor (W) (3.18 gm?) and weedy check (W (3.69 gm™).

4.2.7.2 Sedges

Significantly lowest dry weight of sedge&.04 g m?) was with
broadcastingising higher seed rate gMwhich was significantly lower than
other methods of sowindgrhe next best method was lisewing (M) with
recommended seed rdfe52 gm?). Significantly higher dry weight was with
broadcasting recommended seed (&g (5.92 gm2).

Among the weed management practices, hand we@dig)gvas the best
treatmen{3.18 gm?) relative to the other methods. Oxyflourfen 4.86
g m?) and butachlor (W (5.98 gm?) which differed significantly resultedin
significantly lower sedge weight relative to unweédcheck (W) (7.06 g

m2).
4.2.7.3 Broad leaved weeds

Among the methods of sowirgignificantly lowest dry weight of broad
leaved weeds (4.01g2) was due to broadcast sowing with higher seed rate
(M3) relative to other treatments. Line sowingf{{6.12 gmr2) and broadcasting
with recommended seed rate M5.33 gm2) recorded higher dry weight of

broad leaved weeds.

Among the weed management practices, dry weighirodd leaved
weeds was significantly lesser (2.58ng?) due to hand weeding (W
Differences in dry weight of broad leaved weeds doeoxyflourfen (W)
(4.18 gm?) and butachlor (W (5.67 gm?) was also significant. Unweeded
check (W) recorded significantly highest (6.96¢f) dry weight of broad leaved

weeds.
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4.2.7.4 Total weeds

Significantly lesser total dry weight of weeds51 gm2) was observed
with broadcasting higher seed ratexJMNext best treatment was line sowing
(M1) (8.09 gm2) which was significantly lesser than that dadroadcasting
recommended seed r4td>) (8.64 gm2).

Among the weed management practices, significdetger total dry
weight of weeds was due to hand weedié) (4.44 gm?). Oxyflourfen(7.57
g m?) (W2) and butachlofWs) (8.65 gm?), which differed significantly were
the next effective practices. Unweeded ch@ék) resulted in significantly
highest total dry weight of weeds (10.33 g)m

428 Weed Dry Weight at 60 DAS

Dry weight of grasses, sedges, broad leaved wewtitogal dry weight
insesame crop were significantly influenced byhods of sowing and weed
management practicefiteraction of these two management practices load n

significant influence (Table 4 &nd Fig. 4.7.
4.2.8.1 Grasses

Among methods of sowinggignificantly lower dry weight of grasses
(3.27 gm?) was with broadcasting higheeed rate (N). The next treatment
with lower dry weight of grasses was line sow({My) (3.59 gm) followed
by broadcasting recommended seed rate of sowing (8491 gm2), which

recorded significantly higher dry weight of grasses

Significantly lowest dry weight of grass€8.10 gm?) was with hand
weeding twic€Ws) followed by pre emergence applicatioroggfluorfen (3.40
g m?) (W2). Butachlor application (MY was the next best weed management
practice(3.69 gm?) followed by weedy checQV4) (4.16 gm?), which also
differed significantly.
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Table4.8. Weed dry weight (g m™) at 60 DAS of sesame as influenced by methods
of sowing and weed management practices
Treatments Grasses | Sedges BLW Total
M ethods of sowing
M, : Line sowing 3.59 5.89 5.39 8.74
(12.50) | (35.66) (30.66) (78.82)
M, : Broadcasting 3.91 6.23 5.64 9.24
(15.08) | (40.50) (32.98) (88.56)
Y Broadcasting with 1.5 tim{  3.27 5.41 5.19 8.14
seed rate (10.50) (30.58) (29.03) (70.11)
SEm+ 0.040 0.062 0.031 0.051
CD (P =0.05) 0.18 0.26 0.13 0.21
\Weed management practices
3.69 6.43 5.94 9.46
Wy © Butachlorl.0 kg hat (13.22) | (41.0) | (34.98) | (89.21)
3.40 5.45 5.60 8.47
W @ Oxyflourfen 0.07%g ha® | 1150y | (29.44) | (31.05) | (71.72)
W, Hand weeding at 20 and 40 3.10 4.02 3.11 5.88
DAS (9.33) (15.77) (9.34) (34.44)
W, : Unweeded check (control 4.16 748 6.97 11.02
(17.00) | (56.11) (48.18) | (121.29)
SEm+ 0.070 0.131 0.091 0.112
CD (P = 0.05) 0.23 0.39 0.28 0.32
I nteraction
M at W
SEm+ 0.120 0.252 0.152 0.171
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.131 0.212 0.161 0.191
CD (P = 0.05) NS NS NS NS

Data were subjected to square root transform Hoxr+ 0.5). Figures in parenthesis

are original values
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4.2.8.2 Sedges

Lowest dry weight of sedgd5.41 gm?) was withbroadcasting higher
seed rate (M) followed by line seeding (M (5.89 gm?), which differed
significantly. Broadcasting recommended seed (btg) (6.23 gm?) recorded

significantly highest dry weight of sedges.

Among the weed management practices tested, dghivei sedges was
significantly lowest due to hand weedif@/s) (4.02 gm?) followed by
oxyflourfen (W2) (5.45 gm?). Application of butachloW1) resulted in

significantly lesser dry weight of sedgés43 gm™) relative to that due to
unweeded check (7.48 gan

4.2.8.3 Broad leaved weeds

Among the methods of sowing, lowest dry weightofdal leaved weeds
(5.19 gm?) was withbroadcasting higher seed ratesjNbllowed by that due
line sowing(M1) (5.39 gm?), both of which differ significantly. Sowing by
broadcasting recommended seed (8tg recorded significantly highe$b.64

g m?) dry weight of broad leaved weeds.

Lowest dry weight of broad leaved wed@s11 gm?) was with hand
weeding (Ws) followed by pre emergence application @fyfluorfen (W)
(5.60 gm?), which differed significantly. Butachlor (WWwas the next best

weed management practice with94 gm?). Highest density of broad leaved
weedd(6.97 gm?) in unweeded check (Y

4.2.84 Total weeds

Lowest dry weight of total weed$.14 gm?) was withbroadcasting
usinchigher seed rate (Bl which was significantly lower than the restthe
sowingnethods. The next treatment haviignificantly lower dry weight of
total weeds(8.74 gm?) was line sowingdM1). Highest dry weighof total

weeds(9.24 gmr2) was with broadcasting with recommended seed ratg (M
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Among the weed management practices, lowest tatadwdry weight
(5.88gm?) was with hand weedin(yVs) followed by pre emergence application
of oxyfluorfen (W) (8.47 m?). Butachlor (W) was the next best weed
management practice in suppressing the total weadt€9.46 gm?). The
highest density of total weed couihf..02 gn?) waswith unweeded check ()

which was significantly higher than the rest of Weed management practices.
429 Weed Dry Weight at Harvest

Dry weight of grasses, sedges, broad leaved westisotal weeds in
sesame crop varied significantly due to weed mamagepracticednteraction
of sowing methods and weed management practicasodidary significantly.
(Table 4.9and Fig. 4.8

4.2.9.1 Grasses

Among methods of sowing, lesser dry weight of gga330 gm?) was
with broadcasting using higher seed rate)(vhich was significantly lesser than
the restof the sowing methods. The next treatment with lodry weight of
grasse$3.71 gm?) was line sowindM1). Highest dry weight of grassé$.36

g m) was with broadcasting recommended seed rage (M

Lowest dry weight of grass€8.18 gm?) was with hand weedin(yVs)
followed by pre emergence application @fyfluorfen (W) (3.54 gm?).
Butachlor (W) was the next best weed management practice inesgipg the
dry weight of grasse$.99 gm?). Highest dry weight of grassé€$.45 gm)
waswith unweeded check (¥} which was significantly higher than the rest of

weed management practices.
4.2.9.2 Sedges

Among methods of sowing, lowest dry weight of sexd(§e43 gmr?) was
with broadcasting using higher seed rate)(which was significantly lesser than
the restof the sowing methods. The next treatment with lodry weight of
sedge$6.03 gm?) was line sowingM;). The highest dry weiglof sedge$6.38
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Table4.9. Weed dry weight (g m™) at harvest of sesame asinfluenced by methods
of sowing and weed management practices
Treatments Grasses | Sedges BLW Total
M ethods of sowing
M. L . 3.71 6.03 5.69 8.69
1 - HInesowing (13.16) | (34.66) | (27.00) | (74.82)
M . Broadcasti 4.36 6.38 5.48 9.29
2 - broadecasting (16.75) | (39.50) | (29.31) | (85.56)
M. - Broadcasting with 1.5 tim 3.30 5.43 5.02 8.16
3 seedrate (10.91) | (29.58) | (25.28) | (65.77)
SEm+ 0.060 0.071 0.050 0.044
CD (P = 0.05) 0.22 0.29 0.20 0.16
\Weed management practices
3.99 6.32 5.69 9.23
Wi Butachlor1.0 kg hat (13.88) | (40.00) | (31.32) | (85.22)
3.54 5.33 5.27 8.29
. 1
Wo - Oxyflourfen 0.07kg ha™ | (1) gg) | (28.44) | (27.27) | (67.59)
w. . Handweeding at20 and 40 3.18 3.94 2.48 5.58
® " DAS (9.66) | (14.77) | (5.67) (30.12)
4.45 7.42 6.70 10.83
W, : Unweeded check (control (17.66) (55.11) (44.52) | (117.30)
SEm+ 0.122 0.121 0.111 0.123
CD (P = 0.05) 0.35 0.35 0.33 0.36
I nteraction
M at W
SEm+ 0.131 0.111 0.162 0.181
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.151 0.162 0.181 0.171
CD (P = 0.05) NS NS NS NS

Data were subjected to square root transform Hon+ 0.5). Figures in parenthesis

are original values
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g m?) was with broadcasting using recommended seed kaevhich was

significantly higher than the rest of the sowing methods.

Among the weed management practices, lowest drghveif sedges
(3.94 g m?) was with hand weedingWs) followed by pre emergence
application ofoxyfluorfen (Wz) (5.33 gm). Butachlor (W) was the next best
weed management practice in suppressing the sedg#&(G6.32 gm2). Highest
dry weight of sedge&’.42 gm?) waswith unweeded check (¥ which was
significantly higher than the rest of the weed nggamaent practices.

4.2.9.3 Broad leaved weeds

Among the methods of sowing, lowest dry weightmaidal leaved weeds
(5.02 gm?) was withbroadcasting using higher seed rates)(Mhich was
significantly lesser than the resf the sowing methods. The next treatment
having lower dry weight of broad leaved we€d$9 gm?) was line sowing
(M1). Highest dry weighof broad leaved weedgas with broadcasting using
recommended seed rate M5.48 gm2) which was significantiyhigher than

the rest of the sowing methods.

Lowest dry weight of broad leaved wed@s48 gm?) was with hand
weeding(Ws) followed by pre emergence application @fyflourfen (5.27g
m?) (W2). Butachlor (W) was the next best weed management practice in
suppressing the dry weigkf.69 gm?) of broad leaved weeds. Highest dry
weight of broad leaved weed8.70 gm?) waswith unweeded check (W

which was significantly higher than the rest of teed management practices.
4.2.9.4 Total weeds

Lowest dry weight of total weed8.16 gm) was withbroadcasting
using higher seed rate gMwhich was significantly lesser than the rekthe
sowing methods. The next treatment having lowervaeight of total weeds
(8.69 gm?) was line sowindM). Highest dry weighof total weed49.29 g
m2) was with broadcasting using recommended seed kédg (vhich was

significantly higher than the rest of the weed management pesctic
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Total weed dry weight, at harvest was the low@si8 gm?) with hand
weeding(W3s) followed by pre emergence applicationafyfluorfen (8.29 g
m?) (W2). Butachlor (W) was the next best weed management practice in
suppressing the total weed dry wei@®23 gm?). The highest dry weight of
total weed coun10.83 gm2) was registeredith unweeded check (¥ which

was significantly higher than the rest of the waehagement practices.

At all the stages of observations, lowest densitydry weight of grasses

was with broadcasting using higher seed rate which was feigntly lesser

than the restf the sowing methods.

High density of sesame plant population due to begd rate smothered
the weeds leading to lower density and dry weighiveeds as reported by
Mahajan and Hirw¢2014).

Among the weed management practices, hand weeding at 20 and
40 DAS resulted in the lowest density and dry weajlweeds due to effective
control of dominant weed flora by manual weedingp&iority of hand
weeding in suppressing the density and dry weidhteeds was extended upto
harvest of the crop. Hand weeding twice at 20 &hDAS during critical period
of competition completely eliminated the perensedgeCyperusrotundusL.
and other weeds more effectively. The results ar@doordance with the
findings of Onkar and Angadi (2018). Lower densityd dry weight of weeds
due to pre emergence application of oxyflourfen loarattributed to effective
control of weed floraPreemergence application of butachlor controlled most
of the annual grasses and broad leaved weeds iytindy the cell division and
cell elongation, particularly in roots of the targelants at the time of
germination itself. The highest density and dry Wweigf all the categories of
weeds were with unweeded check due to heavy wéestation right from the
germination of the crop to harvest. These resuésraconformity with those
of Chaudhuri and Ghosh (2019).
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4.2.10 Nutrient Uptake by Weeds

Nutrient uptake by weeds differed significantly dtee methods of
sowing and weed management practices. Interactifattebetween these
two factors was not statistically measurable (Tdbl® and Fig. 4.9).

4.2.10.1 Nitrogen uptake

Among the methods of sowing, lowest uptake of g by weeds
(24 kg ha) was with broadcasting higher seed rate sfMwhich was
significantly lesser than the resftthe sowing methods followed by line sowing
(M1) (26.4 kg hd). The highest uptake of nitrogen by weeds was dazbwith
broadcastingM>) (27.6 kg ha).

Among the weed management practices, lowest umibkérogen by
weeds waéb.2 kg hat) with handweeding (W), which was significantly lesser
than resobf the weed management practices. The next treathasimg lower
nitrogen uptake was pre emergence application piaxfen (W) (28.3 kg
ha?) followed bybutachlor(W1) (33.3 kg ha) which recordedsignificantly

loweruptake of nitrogen by weedsmpared to the unweeded ch@ék) (37.4
kg hat).

4.2.10.2 Phosphorusuptake

Among the methods of sowing, lowest uptake of phosgs by weeds
(5.2 kg ha) was with broadcasting higher seed rate sjMvhich was
significantly lesser than the resftthe sowing methods. Uptake of phosphorus
by weeds significantly increased in the ascendidgioof line sowindM3) (7.2
kg ha') and broadcastinVl2) (9.6 kg ha),

Among the weed management practices, the lowesakepiof
phosphorus by weed5.2 kg ha) was with handveeding (W), which was
significantly lesser than the rasftthe weed management practices. Uptake of
phosphorus by weeds significantly decreased in dbgscending order of
unweeded chediV.) (9.2 kg ha), butachlor(W1) (8.0 kg ha'), oxyflourfen
(W2) (7.1 kg ha) and hand weedinVs) (5.2 kg hal).
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Table4.10. Nutrient uptake (kg hal) by weeds at harvest in sesame as influenced

by methods of sowing and weed management practices

Treatments Nitrogen | Phosphorus| Potassium
M ethods of sowing
M; : Line sowing 26.4 7.2 18.5
M, : Broadcasting 27.6 9.6 22.1
M SBé(égdrc;?zting with 1.5 times 24.3 5.2 17.1
SEm+ 0.24 0.22 0.32
CD (P = 0.05) 0.9 0.9 1.3
Weed management practices
W; : Butachlorl.0 kg ha 33.3 8.0 21.1
W, : Oxyflourfen 0.075%g hat 28.3 7.1 17.7
W, gzréd weeding at 20 and 40 6.2 5.2 11.0
W, :  Unweeded check (control) 37.4 9.2 27.4
SEm+ 0.81 0.31 0.59
CD (P =0.05) 2.5 0.9 1.7
Interaction
M at W
SEm+ 1.31 0.52 0.95
CD (P =0.05) NS NS NS
WatM
SEm+ 1.49 0.55 0.31
CD (P =0.05) NS NS NS
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4.2.10.3 Potassium uptake

Broadcasting with higher seed rate sjMecorded lowest uptake of
potassium by weeds (17.1 kghavhich was significantly lesser than the rest
of the sowing methods. The next treatment havingefouptake was line
sowing(M1) (18.5 kg ha). Highest uptake of potassium by weeds was redorde
with broadcastingM>) (22.1 kg hd).

Among the weed management practices, the loweskeatf potassium
by weedq11.0 kg ha) was with handveeding (W), which was significantly
lesser than the resf the weed management practices. Uptake of potadsy
weeds significantly decreased in the descendingrarunweeded chedhV.,)
(27.4 kg ha), butachlor(W,) (21.0 kg h&), oxyflourfen(W-) (17.7 kg hd)
and hand weedin@/Vs) (11.0 kg ha).

Among the methods of sowing, highest uptake of Narfél K by
weedswas with broadcastidge to higher weed population. The results are in
line with the findings of Umeet al. (2009).

Among the weed management practices, highest uptakie P and K
by weeds was with unweeded check, which was sagmifly higher than the
rest of the weed management practices due to sexsrd competition from
weeds. In all the crops, highest uptake of N, P Hnby weeds was with
unweedy check as conformed by several researchers.

43 GROWTH AND YIELD OF SESAME AS INFLUENCED BY
METHODS OF SOWING AND WEED MANAGEMENT
PRACTICES

4.3.1 Growth Parameters
4.3.1.1 Initial and final plant population

Initial and final sesame plant population differ&dnificantly due to
methods of sowing and weeds management practicésrattion effect
between these two treatments was not statistioadigsurable (Table 4.11).
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Table4.11. Initial and final plant population (No. m~) of sesame asinfluenced by
methods of sowing and weed management practices

Treatments Inlizlli‘:lrl]t IOOIOUIatlonFinal
M ethods of sowing
M; : Line sowing 29.1 24.1
M, : Broadcasting 36.0 31.2
M rBaft(;’adcasting with 1.5 times seed 48.1 45.2
SEm+ 0.42 0.58
CD (P =0.05) 1.6 2.2
Weed management practices
W; : Butachlorl.0 kg ha 41.0 40.3
W, : Oxyflourfen 0.07%g hat 17.1 141
W; :  Hand weeding at 20 and 40 DAS 45.2 43.0
W, : Unweeded check (control) 46.1 38.1
SEm+ 0.79 0.64
CD (P =0.05) 2.3 1.9
Interaction
M at W
SEm+ 1.62 1.12
CD (P =0.05) NS NS
WatM
SEm+ 1.72 1.13
CD (P =0.05) NS NS
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Among the methods of sowing, higher initial (48)dafinal plant
population (45was with broadcasting using higher seed ratg) (Mhich was
significantly higher over rest of the treatmentgyhtér plant population was due

to higher seed ratSimilar findings were have been by Islahal. (2008).

Among the weed management practices, the highesal iplant
population was with unweeded check4WA46), which was on par with hand
weeding (W) (45) at 15 DAS (Hand weeding was not imposed lay time).
Next besttreatment waspre emergence application of butach{éy.) (41).

Lower initial plantpopulation n? was with oxyfluorfen (W) (17).

Among the weed management practices, the highedtdesame plant
population (43) was with hand weeding whighs significantly higher than
rest of the weethanagement practices. Pre emergence applicatimmathlor
was the next best treatment with higher final pfaoyulation (40). Lower final
plant population was with unweedetieck (38).Among the pre emergence
herbicides, lowest final plant population (1M3s with oxyfluorfen, which was
significantly lesser than rest of the wad@dnagement practices. Significantly
lowest initial and final sesame plant populatiorswath oxyflourfen due to its
phytotoxic effect on sesame plants. These reswdtsaronformity with those

of Sankar and Subramanyam (2011) in sunflower.
4.3.1.2 Plant height

Sesame plant height differed significantly due &thmnods of sowing and
weed management practices (Table 4.12 and Fig..4.10)

At all the stages of observations, plant heightofeéd similar trend,
except at 20 DAS, when hand weeding was not impd3gfgrences in plant
height were significant at 40 and 60 DAS and avésir At all the stages of

sampling, interaction of these two factors wasangnificant.

Methods of sowingeould not significantlyary the plant height of
sesame at 20 DAS.
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Table4.12.

methods of sowing and weed management practices

Plant height (cm) at different growth stages of sesame asinfluenced by

Treatments 20 DAS | 40DAS | 60DAS ha'rA\vteﬂ
M ethods of sowing
M, Line sowing 10.9 48.3 80.2 83.7
M, Broadcasting 10.3 42.5 69.3 78.2
My o Droadcasingwith LS tmi 45 48.5 68.5 77.4
SEm+ 0.27 1.22 2.70 1.31
CD (P =0.05) NS 5.0 10.8 5.1
\Weed management practices
W, Butachlor1.0 kg ha 12.4 55.0 79.8 87.0
W, : Oxyflourfen 0.07%g ha' 7.7 27.4 59.1 65.4
Wi gigd weeding at 20 and 40 4, , 57.0 81.3 87.3
W, : Unweeded check (control) 10.9 47.6 70.4 75.7
SEm+ 0.27 1.60 2.91 3.33
CD (P =0.05) 1.4 4.8 8.8 9.8
I nteraction
M at W
SEm+ 0.84 2.82 5.10 5.71
CD (P = 0.05) NS NS NS NS
W at M
SEm+ 0.78 2.70 5.21 5.10
CD (P =0.05) NS NS NS NS
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Significantly taller plants (12.4 cm) at 20 DAS weabserved with pre
emergence application of butach(®¥1). Shorterplants (10.9 cm) were with
unweeded check (W) which was comparable with hanéeding(Ws) (Hand
weeding not imposed at the time of sampling). Amadimg pre emergence

herbicides, shorter plants were due to applicatfaexyfluorfen (W5).

At 40 DAS, higher plant height (48.5 cm) was dueroadcasting using
higher seed ratéMs) which was at par witdine sowing (M) (48.3 cm).
Broadcasting (M) resulted in shorter plant height (42.5 cm)

At other stages of observation (60 DAS and at re)ydéigher plant
heightwas with line sowing () which wassignificantly higher over rest of
the treatmentsShortest plants were withroadcasting using highseed rate

(M3) which wasat par withbroadcasting (I¥).

At 40, 60 DAS and at harvest, taller plants were ttuhand weeding
(Ws) which was comparable with that due batachlor (W) application.
Weedy check (\) recorded significantly taller plants relativetiat due to the

application ofoxyfluorfen (W>).

Among the methods of sowing, at all stages of olagem, taller plants
were withline sowing due to efficient use eifutrients, soil moisture, light
interceptionsand space due to optimum plant paipalaSimilar findings were
observed by Rajpurohdt al. (2017).

Among the weed management practices highest p&ghhwas with
hand weeding due to complete removal of weedsirlgad reduced crop-weed
competition during critical stages of crop growfhhese results are in
conformity with (Arunaet al., 2020). Shorter plantgith unweeded check
might be due to heavy weed infestation, leadindhéavy competition for
growth resources. Among the pre emergence herBicitie shortest plants
were with oxyfluorfen applicationPhytotoxicity of oxyflourfen resulted in

heavy mortality of sesame plants (Badbal., 2016).
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43.1.3 Leaf Area

Leaf area plant progressively increased up to 60 DAS followed by
gradual decline up to harvest (Table 4.13). Atladl stages of observation, leaf
area plant followed similar trend, except at 20 DAS. Inteiastof these two
variables was not statistically measurable.

Methods of sowingould not significantlyary the leaf area of sesame
at 20 DAS. Significantly higher leaf area (107%mt 20 DAS was with pre
emergence application of butachlf¥V1). Difference due to unweeded check
(Wsa) (95 cn¥) and hand weedin@yVs) (91 cn¥) was not significant. Application
of oxyflourfen (W2) recorded significantly lesser leaf area (77%cnthand
weeding was not imposed by that time of sampling).

At 40 and 60 DAS and at harvest, leaf avasied significantly in the
decreasing order of line seedingsjMbroadcasting higher seed rates(Mnd
broadcasting recommended seed ratg (M

At 40 and 60 DAS and at harvest, among the weedagenent
practices, there was significant decrease in leah an the order of hand
weeding (Ws), butachlor application(W1), unweeded checkW2) and
oxyflourfen(Ws).

Significantly, higher leaf area was associanédth line sowing due to
relatively lessetompetition from weeds for efficient use of grovdlators by
sesame crop. Similar findings have been reporteddygurohitet al. (2017).

Hand weedingindpre emergence application of butachlor were thée bes
practices for higher leaf area of sesame. This mightdue to weed free
environment for sesame during the critical stagesap growth for efficient
useof growth resources for crop growth and devetag. Similar results have
been reported by Audaial. (2021). Heavy weed infestation in unweeded check
resulted in severe competition for the growth resesl leading to reduced leaf
area of sesame. Similar results were reported bynga&t al. (2020). Lower
leaf area due to pre emergence application of onyfiénappears to be due to
its phytotoxic effect on sesame leadingdduced plant population.
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Table4.13. Leaf area (cm? plant) at different growth stages of sesame as
influenced by methods of sowing and weed management practices

Treatments 20DAS | 40DAS | 60DAS | Al
M ethods of sowing
M; : Line sowing 88 364 1008 954
M, : Broadcasting 97 312 858 804
My SBégz;drc;?sting with 1.5 tim 93 340 945 391
SEm+ 3.5 5.1 15.0 14.7
CD (P =0.05) NS 20 60 62
\Weed management practices
W; : Butachlor1.0 kg hat 107 354 1055 1001
W, : Oxyflourfen 0.075%g hat 77 271 622 568
Wi gzréd weeding at 20 and 40 91 404 1253 1199
W, : Unweeded check (control 95 326 818 764
SEm+ 3.6 8.7 45.0 15.1
CD (P =0.05) 10 26 135 45
| nteraction
M at W
SEm+ 6.3 15.2 78.9 76.1
CD (P =0.05) NS NS NS NS
W at M
SEm+ 6.5 141 70.1 71.1
CD (P =0.05) NS NS NS NS
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4.3.1.4 Number of branches plant*

Number of branches plahtat 40 and 60 DAS and at harvest differed
significantly due to methods of sowing and weed ag@mment practices.
Interaction between these two factors was notssizdily measurable (Table
4.14).

Number of branches plahtlecreased significantly in the order of line

sowing(Ma1), broad castingM2) and broadcasting higher seed r@\fe).

In line sowing and broadcasting, plant populatiaswithin optimum
limits for the sesame. Higher seed rate had higintpgbopulation leading to
competition for growth resources relative to lirmveng and broadcasting.
Results are in conformity with that of Islasnal. (2008).

Hand weeding (W) recorded the highest number of branches ahall t
three stages of observation. Differences in numbkerbranches plarit
decreased significantly in the order of hand wegd{MVs), butachlor

application(W1), unweeded chediVs) and oxyflourfen applicatiof\W>).

Weed free environment due to hand weeding was coalder efficient
use of growth resources. Application of butachlso aesulted in more number
of branches plaritrelative to oxyflourfen and unweeded check, sihceuld
suppress the weed growth from sowing. Phytotoxfecefof oxyflourfen
adversely affected plant population of sesame hgpdo less number of
branches planit

4.3.1.5 Dry matter production

Dry matter production of summer sesame at 20 DASDAS and 60
DAS and at harvest varied significantly due to mdtof sowing and weed
management practices. Interaction of methods of irgpwand weed

management practices was not significant (Tabl& 4rd Fig. 4.11).

Methods of sowingcould not significantly influencedry matter

production of sesame at 20 DAS. Butaclfh) recorded significantly higher
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Table4.14. Number of branches plant! at different growth stages of sesame as
influenced by methods of sowing and weed management practices

Treatments 40 DAS 60 DAS At harvest
M ethods of sowing
M; : Line sowing 5.08 5.55 7.83
M, . Broadcasting 4.08 4.58 6.07
M SBergzer?:ting with 1.5 times 3.41 3.66 516
SEm+ 0.091 0.160 0.210
CD (P =0.05) 0.37 0.64 0.82
Weed management practices
W; : Butachlor1.0 kg ha 4.55 5.11 6.88
W, : Oxyflourfen 0.07%g hat 2.88 3.12 4.58
W, gzréd weeding at 20 and 40 555 6.11 8.06
W, :  Unweeded check (control) 3.77 4.13 5.88
SEm+ 0.251 0.240 0.271
CD (P =0.05) 0.76 0.73 0.81
Interaction
M at W
SEm+ 0.441 0.430 0.472
CD (P =0.05) NS NS NS
WatM
SEm+ 0.392 0.410 0.461
CD (P =0.05) NS NS NS
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Table4.15. Dry matter production (kg ha') at different growth stages of sesame
asinfluenced by methods of sowing and weed management practices

Treatments 20DAS | 40DAS | 60DAS | | Al
M ethods of sowing
M; : Line sowing 232 1195 2144 2279
M, : Broadcasting 213 1167 1913 2124
M, o Droadcastngwiti LStmI - 534 1265 2322 2465
SEm+ 6.3 6.9 45.1 21.1
CD (P = 0.05) NS 27 177 82
\Weed management practices
W; : Butachlor1.0 kg hat 295 1584 2705 2811
W, : Oxyflourfen 0.075%g hat 120 529 672 781
Ws gi’;d weeding at 20 and 40, 14 1776 2893 2967
W, : Unweeded check (control) 251 947 2236 2598
SEm+ 6.9 41.2 61.7 33.6
CD (P =0.05) 20 122 183 99
| nteraction
M at W
SEm+ 12.0 714 106.9 58.2
CD (P =0.05) NS NS NS NS
W at M
SEm+ 12.2 62.2 103.0 54.6
CD (P = 0.05) NS NS NS NS
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dry matter production (295 kg Bpof sesame at 20 DAS. Difference between
unweeded checVa) (251 kg ha) and hand weedin@/Vs) (241 kg ha) was
not significant. Application of oxyflourfefWz) produced lower dry matter
production (120 kg h9.

At 40 and 60 DAS and at harvest, methods of seeldaaysignificant
influence on dry matter production of sesame. $Sicantly the highest dry
matter production was with broadcasting at higleedsrateMs) followed by
line sowing(M1) and broadcasting with recommended seed @slt®. Each of
the method of sowing differed significantly fromettother in the order of
broadcasting using higher seed rate, line sowind hroadcasting with
recommended seed rate. Highest dry matter produatid0 and 60 DAS and
at harvest with hand weeding could be attributeitstoapacity to suppress the
weeds leading to efficient use of resources ankdnigry matter production of
sesame, as reported by Islanal. (2014), Mruthukt al. (2015) andPatnaiket
al. (2020).

4.3.1.6 Phytotoxic effect of herbicides on sesame crop

Phytotoxicity of herbicides on sesame crop wasmeskat 10 days after

pre emergence herbicide application (Table 4.16)

Among the pre emergence herbicides, butadWb) did not show any
phytotoxic effect on sesame seedlings. Similarlreshave been reported by
(Sahoo et al.,, 2017). Pre emergence application of oxyfluorfdroveed
phytotoxicity rating of 8.0. (crop almost destroye&imilar results were
reported by Lingt al. (2020).

4.3.2Yidld Attributesand Yield

Major yield attributes (number of capsules pfarteeds capsule and
test weight) differed significantly due to seedimgethods and weed
management practices. Interaction of these two gemant practices could
not influence the yield attributes significantlyaple 4.17 and Fig. 4.12).
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Table4.16. Phytotoxicity scoring on sesame crop dueto pre emergence herbicides

application (0-10 Scale)

Treatments PhytoFOX|C|ty
scoring
W1: Butachlor1.0 kg ha 0.0
W, : Oxyflourfen 0.07%g hat 8.0

Table4.17. Number of capsulesplant, number of seeds capsule? and test weight
(g) of sesame as influenced by methods of sowing and weed

management practices

Number
Number of
Treatments of seeds | Test weight
capsules 9
plant? capsule
M ethods of sowing
M, : Line sowing 32.6 52.3 2.78
M, . Broadcasting 26.2 47.0 2.77
M SBégﬁdr(;?:ting with 1.5 times 19.4 43.2 78
SEm+ 1.01 0.60 0.030
CD (P =0.05) 4.2 2.5 NS
Weed management practices
W; : Butachlor1.0 kg ha 30.1 50.1 2.81
W, : Oxyflourfen 0.07%g hat 13.3 39.7 2.70
W, gigd weeding at 20 and 40 35.2 542 82
W, . Unweeded check (control) 25.2 45.8 2.75
SEm+ 1.40 0.91 0.021
CD (P =0.05) 4.3 2.8 NS
I nteraction
M at W
SEm+ 2.50 1.61 0.041
CD (P =0.05) NS NS NS
WatM
SEm+ 241 1.50 0.052
CD (P =0.05) NS NS NS
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4.3.2.1 Number of capsulesplant?

Significantly higher number of capsules (32.6) pfamas with line sowing
(M), relative to the other methods of sowing. Differerbetween broadcasting
(26.2)(M2) and higher seed raf@9.4)(Ms) was also significanMore number of
capsules plarit with line sowing might be due to low degree ofemt plant
competition for moisture, nutrients, solar enemy., for vegetative growth
leading to better partitioning of photosynthatesndr source to sink. Similar
findings were observed by Singhal. (2018).

Among the weed management practices, hand wedllih) resulted in
significantly the highest number of capsules plai®5.2) followed by the other
three methods which also differed significanthythe descending order of hand
weeding(WS3) (35.2), butachlor applicatiodV1) (30.1), unweeded chedhVa)
(25.2) and oxyflourfen(W2) (13.3). Decrease in plant population due to
phytotoxicity of oxyflourfen reduced the sesamenplpopulation leading to
lowest number of capsules plant

4.3.2.2 Number of seeds capsule*

Number of seeds capsuleat harvest differed significantly due to
methods of sowing and weed management practidesafion between these

two factors was not statistically traceable.

Significantly higher number of seeds cap3ulg2.3) was with line sowing
(M1) which wassignificantly higher than broadcastifiyl2) (47.0).Broadcasting
using higher seed ra{®s) recorded least capsules plari43.2). More number
of seeds capsufewith line sowing, presumably due to cumulative imgment
in various growth parameters like number of brasch&nt' and dry matter
production contributed to higher seeds capsulimilar findings have been
reported by Ndor and Nasir (2019). Number of seemjssulet was lower in
broadcasting using higher seed rate due to decr@aseedscapsule with

increasing plant density.
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Among the weed management practices, the highasibeu of seeds
capsuleét was with hand weedin@/Vs). The next best weed management practice
in producing higher number of seeds capswuias the pre emergence application
of butachlor(W1). Increase in number of seeds capsule these treatments
were 15.4% and 8.86, respectively compared to unweeddweck. The highest
number of seeds capsuleith these weed managemenéctice were largely due
to increased dry matter production and efficieahstocation of photosynthates
from source to sink as a result of efficient usitibn of growth resources because
of weed free environment during the critical stagéhe crop. These results are in
conformity with those of Audet al. (2021). Lower number of seeds cap3uias
with unweeded checR his might have been due to poor dry matter pctdn of
crop leading to poor partitioning of photosynthaiesleveloping seeds. Among
the pre emergence herbicides, lower number of ¢epguant'was with
oxyfluorfen which was significantly lesser thagst of the weed management
practices. Lower number of capsulpgnt’ was due tophytotoxic effect of

oxyflourfenleading to mortality in sesame plant population.
4.3.2.3 Test weight

Scrutiny of data revealed that the test weightedasne did not vary
significantly with methods of sowing and weed maeragnt practices.
Interaction between these two management practiassalso not significant.
Sesame test weight appears to be, largely, ametwaldegenetic makeup rather

than crop management practices.
4.3.2.4 Seed yield

Seed yield of sesame differed significantly withthoels of sowing and
weed management practices. Interaction of thesddetors was not statistically
measurabléTable 4.18 and Fig. 4.13).

Highest seedield (660 kg h&) was with broadcasting higher seed rate
(M3) which wassignificantly higher than the line sowir(@11) (601 kg ha).
Broadcasting at recommended seed ) resulted in significantly lower
sesame seed yield (510 kg*haYield advantage due teoadcasting at higher
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Table4.18. Seed and stalk yield (kg hal) and harvest index (%) of sesame as
influenced by methods of sowing and weed management practices

Treatments Seed yidld | Stalk yidld It'lzre‘;z)
M ethods of sowing
M; : Line sowing 601 1163 34.04
M, . Broadcasting 510 1082 32.02
M, SBégﬁdr(;?:ting with 1.5 times 660 1254 34.45
SEm+ 8.5 19.5 0.59
CD (P = 0.05) 34 77 NS
Weed management practices
W; : Butachlor1.0 kg ha 789 1711 31.53
W, : Oxyflourfen 0.07%g hat 157 351 30.15
Wi gzréd weeding at 20 and 40 862 1801 32 36
W, :  Unweeded check (control) 554 1221 31.17
SEm+ 24.0 28.1 0.51
CD (P = 0.05) 71 83 NS
Interaction
M at W
SEm+ 41.6 48.5 0.66
CD (P = 0.05) NS NS NS
WatM
SEm+ 37.1 46.3 0.63
CD (P =0.05) NS NS NS
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seed rate over the broadcasting recommended seed/aa23 %. Higher seed
yield with increase in seed rate appears to betdukigher sesame plant
population which smothered weed growth leading fftcient use of growth
resources. Increase in seed yield with, relatingiper seed rate has been reported
by Islamet al. (2014) and Daniyat al. (2015). Thedwest seed yield afesame

in broadcast sowing might be due to relatively dessesame plant densitgr

efficient use of available growth resourc€zaliskanet al., 2004).

Among the weed management practices, highest seledoj sesam¢€862
kg ha') was observed with hand weedit\ys), which was significantly superior
over rest of the weed managemeutctices. Pre emergence application of
butachlor(W1) was the next best treatment with the seed yiel(f®® kg hal).
Seed yield of sesame increased by 36 an#o36spectively with hand weeding
and pre emergence application of butachlor reldtivenweeded checldigher
number of capsules plahiand more number of seeds cap3ulas a result of
reduced competition for growth resources by wekdsroved the yield attributes

of sesame crop leading to higher seed yield.

These results are in agreement with thoseof Stémgesmd Chinnamuthu
(2019) and Audet al. (2021).Lower seed yield of sesame with unweeded check
(Wa4) might be due to heavy weed competition for grovetsources, leading to
poor partitioning of photosynthates from sourcsitk. Seed yield of sesame due
to unweeded check reduced sesame seed Riel@4 and 70 %, respectively
compared to hand weeding and pre emergeéggication ofbutachlor.Pre
emergence application of oxyfluorfe{W>) recorded significantljesser seed
yield (157 kg h&) relative to rest of the weed management practices &t al.,
2020) and Babet al., 2016).

4.325 Stalk yield

Stalk yield of summer sesame varied significantlie do methods of
sowing and weed management practices. Interacfidhese two management

practices was not significafifable 4.18 and Fig. 4.13).
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Among the methods of sowing, significantly the Eghstalk yield1254
kg ha') was with broadcasting at higher seed (Me), relative to thatlue to line
sowing(M1) (1163kg hal). Stalk yield(1082 kg h&d) was significantly lower
with broadcasting using recommended seed M. The percentage gainstalk
yield due to broadcasting at higher seed rate brx@mdcasting at recommended
seed rate was13.8%. Relatively higher plant pojulanight have contributed to
the increased stalk yield (Islaghal., 2008).

Among the weed management practices, highest etk (1801 kg hd)
of sesame was with hand weed{Wy3), which was significantly higher than rest
of the weed management practices. Higher dry mattelyation of sesame due to
weed free environment throughout crop period cbatad to high stalk yield with
hand weeding. These results are in conformity witdse of Arunaet al. (2020).
Next best weed management practice for high sialkd ¢1711 kg hd) was pre
emergence application of butachlf/1) followed by unweeded chedkVa)
(901 kg hd). Preemergence application of oxyflourf@/>) resulted in the lowest
stalk yield (251 kg h& which was significantly lesser than other weed
management practices. Phytotoxic effect of oxyfiemiron sesame crop reduced
plant population leading to heavy weed infestatiod reduced the stalk yield of

sesame.
4.3.2.6 Harvest index

Data pertaining to harvest index of summer sesam@rasented in
the table 4.18. The perusal of data revealed tlegihoads of sowing and weed
management practices did not alter both these Edeasnto a statistically
significant level. The interaction effect betweeash two factors was also not

detectable to a statistically measurable magnitude.
4.3.2.7 Weed index

Weed index of sesame varied significantly due tthods of sowing and
weed management practices. Interaction of these faabors was not

statistically measurable (Table 4.19).

95



Table4.19. Weed index (%) of sesame asinfluenced by methods of sowing and

weed management practices

Treatments Weed index

M ethods of Sowing

M4 : Line sowing 30.24
M, : Broadcasting 40.85
M ) Broadcasting with 1.5 times seed
) rate 23.49

Weed management practices

W, . Butachlor1.0 kg ha 8.52
W, . Oxyflourfen 0.075%g hat 81.80
W3 : Hand weeding at 20 and 40 DAS 0
W, : Unweeded check (control) 35.71

Minimum weed index was with broadcasting at higbeed rate(Ms)
(23.49)which provided competitive advantage to the crop overdseas crop
plants can absorb limited resources at a fastetgatling to reduced yield loss
due to presence of wee@milar results have been reported by Mohler, (1996
Broadcasting (M) resulted in higher weed index (40.85) which was
significantlyhigher than rest of the weed management praci¥éelsl loss due

to presence of weeds wikiioadcasting increased in terms of weed index.

Among the weed management practices, minimum waseki (8.52)
was with pre emergence application of butackW¥r) because of lesser weed
density and dry weight leading to minimize yieldgan the presence of weeds.
Present investigation confirms the results of Iraateet al. (2011). Yield loss
due to weeds in pre emergeragplication of oxyfluorfen (W) increased in
terms of weed index (¥y (81.80).

96



44 NUTRIENT UPTAKE BY SESAME CROP AS INFLUENCED
BY METHODS OF SOWING AND WEED MANAGEMENT
PRACTICES

Nutrient uptake by sesame crop differed signifisadtie to methods of
sowing and weeds management practices. Interatigiween these two

practices was not statistically measurable (Tal® 4nd Fig. 4.14)
4.4.1 Nitrogen Uptake

Significantly the highest uptake of nitrogen by gravas with
broadcasting at higher seed rates\Mhich was significantly higher then that
due to other sowing methods. N uptake significaddgreased in the order of
broadcasting at higher seed rates¥89.1 kg hd), line sowing (M) (37.2 kg
ha') and broadcasting at recommended seed rafe(@4.4 kg ha).

Among the weed management practices, hand wedWiaprecorded
significantly higher nitrogen uptake by sesame cadative to rest of the weed
management practices. Nitrogen uptake significasigreased in the order of
hand weedindWs) (45.3 kg ha), butachlor(W1) (41.1 kg hd), unweeded
check(Wa4) (33.3 kg hd) and oxyflourfe(W>2) (29.2 kg hd).

4.4.2 PhosphorusUptake

Phosphorus uptake by crop varied significantly doemethods of

sowing and weeds management practices.

With regard to methods of sowing, highest uptakehafsphorus by crop
was with broadcasting at higher seed rates\NB3.4 kg hd) which was
significantly higher than resif the sowing methods. The next practices in the
order of decreasing uptake were line sowifld1) (30.4 kg hd) and
broadcastingM2) (29.2kg ha?).

Among the weed management practices, hand weedgrded
significantly higher phosphorus uptake by sesame celative to rest of the
weed management practices. Differences in Pkapteere significant in the
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Table4.20. Nutrient uptake (kg ha') by sesame at harvest as influenced by
methods of sowing and weed management practices

Treatments Nitrogen | Phosphorus| Potassium
M ethods of sowing
M; :  Line sowing 37.2 30.4 53.3
M, . Broadcasting 34.4 29.2 49.1
M SBégzdr;?:ting with 1.5 times 391 334 56.0
SEm+ 0.14 0.22 0.56
CD (P = 0.05) 0.5 0.9 2.2
Weed management practices
W; : Butachlor1.0 kg h& 41.1 33.1 56.1
W, : Oxyflourfen 0.075g hat 29.2 23.3 45.2
Wi gzréd weeding at 20 and 40 45 3 372 59.0
W, . Unweeded check (control) 33.3 30.0 49.1
SEm+ 1.10 0.69 0.58
CD (P = 0.05) 3.2 2.0 1.7
Interaction
Mat W
SEm+ 1.91 1.20 1.01
CD (P = 0.05) NS NS NS
Wat M
SEm+ 1.66 1.02 1.04
CD (P =0.05) NS NS NS
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order of hand weedin§Ws) (37.2 kg hd), butachlor(W1) (33.1 kg hd),
unweeded chedVs) (30.0 kg ha) and oxyflourfen(W>) (23.3 kg ha).

4.4.3 Potassium Uptake

Potassium uptake by crop differed significantly doemethods of

sowing and weeds management practices.

With regard to methods of sowing, highest uptakpatfssium by crop
was with broadcasting at high seed ratesM56.0 kg ha) which was
significantly higher than resif the sowing methods. The next practices in the
order of decreasing uptake were line sowifld1) (53.3 kg hd) and
broadcastingM2) (43.1kg hab).

Among the weed management practices, hand wedWiaprecorded
significantly higher potassium uptake by sesam@ catative to rest of the
weed management practices. Differences in potasguiake due to other three
practices also significant in the order of hand dieg (W3s) (59.0 kg ha),
butachlor (W1) (56.1 kg ha), unweeded checkWas) (49.1 kg had) and
oxyflourefen(W2) (45.2 kg ha).

Among the methods of sowing the highest uptake oPNand Kby
sesame were with broadcasting at higher seed daee to lower weed

infestation.Similar results have been reported by Rajpurettdt. (2017).

Hand weeding recorded significantly higher N, P ahdiptake by
sesame crop relative other three weed managenaaiiqes This might be due
to higher dry matteaccumulation and higher nutrient content in sesarop.
The nutrient uptake by crop and associated weedswiedl an inverse
relationship as evident in the present investigatid.ower nutrient uptake of
N, P andK by crop was with unweeded check due to low dritengroduction
and reduced nutrient uptake by the crop as a resh#tavy weed competition.

These results are in conformity with the resultSalhoocet al. (2017).
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45 ECONOMICS

Economics in terms of gross and net returns andfib&oest ratio of
sesame crop significantly differed due to methodlssawing and weed
management practices. While the interaction efigas not significantly
traceable (Table 4.21 Fig. 4.15).

451 GrossReturns

There was significant difference in gross returnge ¢im methods of
seeding and weed management practices.

Among the methods of sowing, higher gross retlk#9481 ha) were
with broadcasting at higher seed rateMhich wassignificantly higher than
the two other methods. This might be due to betteedvcontrol efficiency
leading to high seed yields. Similar results hagerbreported by Zahs al.
(2017). The next practice with higher gross retun@s line sowing ()
(z 45118 hd). Broadcasting resulted in significantly lower rets (M) (2
38250 hd).

Among the weed management practices, the highess geturns were
with hand weedindWs) (2 64675 ha), which was significantly higher than
rest of the weethanagement practices this might be due to incresesstlyield.
Pre emergence applicatiodf butachlor (W1) was the next best weed
management practices for realizing higher grosgmetg 59166hatl).Similar
results have been reported by Arahal. (2020). Lower gross returns41550
ha') werewith unweeded check (¥/due to reduced seed yield as a result of
heavy weed competition. Oxyfluorfe{fV2) recorded lowesgross returns
(11741 ha) which was significantly lesser than rest of theethweed
management practices.

45.2 Net Returns

Broadcsting with higher seed rate resulted in hsgheet returns.
Differences between all the three practices sigamifily varied the net
returns in the decreasing order of broadcastingigher seed rat€Ms)
(X 29392 ha), line sowing (M1) (X 25187 hd) and broadcasting with
recommended seed rdtd2) (218273 ha).
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Table4.21. Gross and net returns (X ha') and B:C ratio of sesame as
influenced by methods of sowing and weed management practices

Gross Net B:C
Treatments returns returns ratio
(R hal) (R hal)
M ethods of sowing
M; : Line sowing 45118 25187 2.23
M, : Broadcasting 38250 18273 1.89
M Broadcasting with 1.5 timeg 49481 29392 241
seed rate
SEm+ 640.1 644.0 0.021
CD (P =0.05) 2513 2516 0.09
Weed management practices
W; : Butachlor1.0 kg ha 59166 40179 3.11
W, : Oxyflourfen 0.07%g hat 11741 -7132 0.622
Wi Hand weeding at 20 and 40 64675 40428 2.66
DAS
W, : Unweeded check (control) 41550 23633 2.32
SEm+ 1805.2 1807.3 0.080
CD (P =0.05) 5364 5366 0.24
Interaction
M at W
SEm+ 3127 3126 0.141
CD (P = 0.05) NS NS NS
W at M
SEm+ 2782 2782 0.121
CD (P = 0.05) NS NS NS
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Hand weeding resulted in significantly the highast returns(Ws)
(2 40428 hd) which was however comparable with butachlor aapion(\W1)
(X 40179 hd) and both weresignificantly higher over other treatments.
Unweeded checkW.) resulted in significantly lowest net returr® 23633
ha') relative to oxyflourfen(W2) (Z -7132 had). Higher yield due to hand
weeding resulted in higher net returns. Monetass 1§ -7132 hal) with
oxyflourfen was due to very low yield of sesameaase of its phytotoxicity

on sesame crop.
45.3 Benefit-Cost ratio

Benefit-cost ratio differed significantly due to thneds of seeding and
weed management practices. Broadcasting at higieer mteMs) resulted in
significantly highest benefit-cost ratio (2.41) Ifated by line sowingM1)
(2.23) and broadcastiniiyl2) (1.89) in the descending order.

The benefit-cost ratio varied significantly due tatdchlor application
(W1) (3.11) and hand weedin@/V3) (2.66). These two methods recorded
significantly higher benefit-cost ratio over unweddcheck(Wa) (2.32) and
oxyflourfen(W2) (0.62). Higher benefit-cost ratio with butachloiigitt be due
to higher gross and net returns resulting from éigheld. Due to higher cost
of cultivation, hand weeding recorded lower beredist ratio compared to
butachlor application. Phytotoxicity of oxyflourfem sesame crop resulted in

lowest benefit-cost ratio.
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Chapter V

SUMMARY AND CONCLUSIONS

A field experiment to evaluate the “Performancepoé emergence
herbicides under different methods of sowing in sw@nN sesameSgsamum
indicum L.)” was conducted during summer, 2022 on sandyleails of S.V.
Agricultural College, Tirupati, Acharya N.G. Rangagriultural University,
Andhra Pradesh.

Treatments comprised of three methods of sowiingline sowing (M),
broadcasting (I¥) and broadcasting with 1.5 times higher seed Mg (Main
plots) and foutveed management practiogz., pre emergence application of
butachlor 1.0 kg h&(W1), pre emergence application of oxyfluorfen at 0.075
kg ha! (W2) hand weeding at 20 and 40 DAS {Médndunweeded checfiVs)
(Sub-plots) were tested in split-plot design, reqitied thrice.

Weed flora belonged to eight taxonomic familiesubiich four species
were grasses, two species sedges and twelve spwoad leaved weeds.
Predominant weeds in the experimental field w&ngerus rotundus (40.0 %),
Commelina benghalensis (10.0 %),Cleome viscosa (8.0 %),Boerhavia diffusa
(5.0 %), Phyllanthus niruri (5.0 %), Dactyloctenium aegyptium (5.0 %) and
Digitaria sanguinalis (4.0 %).Summary and conclusioms the investigations

are presented below.
51 WEED DYNAMICSIN SESAME CROP

Methods of sowing and weed management practiogsifisantly

influenced the weed dynamics during the crop period

At all the stages of observations, among the nisthaf sowing, the
lowest density and dry weight of weeds was withadcasting using higher
seed rate (N) which was significantly lesser than that duene sowing (M).
Broadcast sowingM2) resulted in significantly the highest weed denaity
dry weightof weeds relative ttine sowing.
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Among the weed management practices, at 20 DA&dlensityand
dry weight of weeds was due to pre emergemdication of oxyfluorfen (\)
and it was significantly lesser than that due tdéabllor application (W).
Significantly the highest density and dry weightwafeds was with unweeded
check(Was), which was comparable with that due to hand wegedi\s) (Hand
weeding was not imposed by that time). At all othtrges of observations,
significantly the lowest density and dry weight wéeds were with hand

weeding followed by pre emergence application offlexirfen.
5.1.1 Weed index

Minimum weed index was with broadcasting at higbeed ratéMs).
The next best weed management practice with lowedwedex was line
sowing(M1). Broadcasting (I¥) recorded significantlyrigher weed index than

the rest of the weed management practices.

Among the weed management practices, minimum weke was with
pre emergence application of butach(@v1), followed by unweeded check
(Ws). The vyield loss due to presence of weeds in pneergence

application of oxyfluorfen (\) was increased in terms of weed index.
52 BIOMETRIC OBSERVATIONS ON SESAME CROP

Biometric observations (growth parameters) on semsesame varied

significantly due to methods of sowing and weed ag@ment practices.

Methods of sowingould not varysummer sesam@ant height at 20

DAS to a statistically perceptible magnitude.

At 40 DAS, taller plantgvere noticed with line sowing (Nwhich was
at par withbroadcasting using higher seed ratg)(Nlhe lower plant height was

recorded with broadcasting ¢M

At all other stages of observatiorz,, 60 DAS and at harvest, higher
plant heightvas noticed with line sowing (Mwhich wassignificantly superior

to the rest of the treatments investigatBae lower plant height was recorded
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with broadcasting with higher seed rate s{Mvhich was at par with

broadcasting ().

Significantly higher plant height at 20 DAS wascaaled pre
emergence application of butach{(#¥1). The lower plant height of sesame was
obtained with unweeded check £V which was comparable with hand
weeding(Ws) (Hand weeding not imposed at the time of samplibgyvest

plant heighwvas recorded with oxyfluorfen (¥}

At all other stages of observatioiz., 40, 60 DAS and at harvest, the
highest plant height was observed in hand weedyy, which wasat par with
pre emergence application of butachlorifWrhe lower plant heighwas
recorded with unweeded check{)}\Pre emergence application of oxyfluorfen

(W2) recorded lowest plant height.

L eaf area of sesam@rogressively increased up to 60 DAS followed by
a decline towards harvest due to senescence aflelilees. Methods of sowing
could not significantly vary thieaf area of sesame at 20 DAS. At 40,60 DAS
and at harvest, higher leaf arg&s with line sowing (M which was

significantly higher over other treatments.

At 20 DAS, leaf area of sesame was higher duer¢ogmergence
application of butachldofW1). Lower leaf area wasith unweeded check (¥
which was comparable with that of hanéeding(Ws) (Hand weeding not
imposed at the time of sampling). At 40,60 DAS amdharvest, highest leaf
area was with hand weedifidys), which was significantly higher than that with

otherpractices. Lowest leaf arg#gs with oxyfluorfen (V).

Methods of sowingcould not significantly varythe dry matter
production of sesame at 20 DAS. At 40, 60 DAS and at hanregher dry
matter production was with broadcasting using higher seee (M), which

wassignificantly higher over rest of the treatments.
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Significantly higher dry matter production at 2A\® was due to pre
emergence application of butachl®1). Lower dry matter production of
sesame wad$n unweeded check (¥ which was comparable with hand

weeding(Ws) (Hand weeding not imposed at the time of sampling)

At 40, 60 DAS and at harvest, highest dry mattedpction was with
hand weedingWs), which was significantly higher than rest of theed
management practices. Lowest dry matter producties with oxyfluorfen

(W2) which was significantly relative to other wegthnagement practices.

53 YIELD ATTRIBUTES, YIELD AND ECONOMICS OF SESAME
CROP

Highest number abranches plant, capsules plant™ and number of
seeds capsule! were due to line sowingM1) which wassignificantly higher
over broadcastingM2). Broadcasting with higher seed ratesfMesulted in
lowest valuesAmong the weed management practices, these tkirdmites
were significantly highest with hand weedifi¢/s) followed by butachlor
application (W1). Lowest number of branches plantapsules plart and
number of seeds capsulere with oxyfluorfen (W) which was significantly

lesser thamest of the weed management practices.

Among the methods of sowing, highlseed and stalk yields and gross
returns of sesamavere due to broadcasting using higher seed raggviich
wassignificantly higher over line sowin@dvl1) and broadcastingv2). Among
the weed management practices, highest seed dkgistds and gross returns
of sesame were with hand weedifig/s). Pre emergence applicatiodf
butachlor (W1) was the next best weed management practice. Since,
oxyfluorfen (W2) was phototoxic to sesame crop, its use resultegin low

seed and stalk yields of sesame leadinigei@vy monetary loss.
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54 NUTRIENT UPTAKE BY WEEDSAND SESAME CROP

Nutrient uptake by weeds and sesame crop follawedrder of weed
dry weight, sesame seed and stalk yields. Nutfiér® and K) uptake by weeds
varied significantly due to methods of sowing anéeds management

practices.

With regard to methods of sowing, highest uptak& oP and K by
sesame crop was due tdoroadcasting using higher seed rate)(Which was
significantly higher than restf the sowing methods. Uptake of nutrients was
in the decreasing order of broadcasting higher smtefMs), line sowing(M1)
andbroadcasting (y).

Among the weed management practices tried, haretlivwg recorded
significantly higher N, P and K uptake by sesamee Tiext best weed
management practice was the pre emergence apmlicdtbutachlofWi). The
lower N, P and Kuptake of sesame crop was recorded with unweedueckc
(Wa). Oxyfluorfen (W) recorded lowest uptake which wsignificantly lesser

than the rest of the weed management practices.

Among the methods of sowing, highest uptake oPnd Kby weeds
was with broadcasting (¥l followed by others in the decreasing order o lin

sowing (M), broadcasting using higher seed rate)(M

Among the weed management practices, highest ek, P and K
by weeds was with unweeded check (Wollowed by others in the decreasing

order of butachlor (W, hand weeding (\d and oxyfluorfen (W).

Among the methods of sowing, higher net returréslamnefit-coswvere
with broadcasting using higher seed rate)(Mhich wassignificantly higher

relative to rest of the treatments tested.

Higher net returns due to hand weed{), which did not significantly
differed from that due tpre emergence applicatiohbutachlor(W1). Highest

benefit-cost ratio with pre emergence applicatibbhutachlor(W1) which was
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significantly higher than the hand weed(igs). Among the two pre emergence
herbicides, oxyfluorfen(W2) recorded significantly lowenet returns and
benefit-cost ratiowhich were significantly lower, relative to otheveed

management practices.
Conclusions

Based on the foregoing discussion, the followingatusions could be

drawn from the present investigation.

1. Among the three methods of sowing, broadcasting Wwib times seed
rate (7.5 kg hd) proved superior over other methods of sowing in
recording lowest density and dry weight of weedd higher growth

parameters and seed yield.

2.  Among the weed management practices tried, handingévice at 20
and 40 DAS resulted in higher growth characters seeld yield of

summer sesame.

3. Among the herbicides, higher growth and yield pastars and higher
monetary returns were recorded with pre emergemgication of
butachlor 1.0 kg héa

4. The interaction effect between methods of sowing ameed
management practices was not statistically meakuaalbl failed to exert
significant influence on any of the parameters istlidn the present

investigation.

Hence, the present study concluded that effectivdrol of weeds and
higher seed yield, gross and net returns were rddavith broadcasting with
1.5 times seed rate (7.5 kghalong with hand weeding at 20 and 40 DAS.
However, the highest benefit-cost ratio was redlizgth pre emergence

application of butachlor 1.0 kg fian summer sesame.
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APPENDIX-A

CALENDAR OF OPERATIONS

S.No. Particulars of operation Date
1 Land preparation 11-01-2022
2 Levelling 12-01-2022
3 Lay-out of the experimental field 17 -01-2022
4 Micro levelling of individual plots 18-01-2022
5 Sowing 19-01-2022
6 Irrigation 19-01-2022
7 tl;reet(reerzltterrngeenr;cs:e application of herbicides as per 20-01-2022
8 Thinning 27-01-2022
9 Spraying of larvin 07-02-2022
10 Irrigation 08-02-2022
11 Hand weeding (20 DAS) in W 09-02-2022
12 Top dressing of nitrogen 09-02-2022
13 Irrigation 15-02-2022
14 Irrigation 24-02-2022
15 Second hand weeding (40 DAS) inW 27-02-2022
16 Spraying of wettable sulphur 16-03-2022
17 Irrigation 18-03-2022
18 Irrigation 01-04-2022
19 Harvesting 19-04-2022
20 Threshing and cleaning of the produce 25-04-2022
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APPENDIX-B

COST OF CULTIVATION (Z ha') OF SUMMER SESAME
EXCLUDING THE COST OF TREATMENTS

S. No. Particulars Cost

1 Land preparation 3537

2 Levelling 850

3 Sowing 2800

4 Thinning 1700

5 Fertilizers 2900

6 Plant protection 960

7 Irrigation 1400

8 Harvesting and threshing 3750
Total 17,897

Cost of imposing main plot treatments

Methods of sowing

Total cost of seed

M1 : Line sowing (4 kg hd 720
M, : Broadcasting (5 kg hia 900
Ms : Broadcasting with 1.5 times seed rate (7.5 k§ ha 1350
Cost of imposing sub plot treatments
Weed management practices Total cost
Wi : Pre emergence application of butachlor 1.0 k§ ha 1100
W2 : Pre emergence application of oxyfluorfen 0.075&g 987
W3 : Hand weeding at 20 and 40 DAS 3360
W, : Unweeded check (control) 0
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APPENDIX-C

COST OF INPUTSAND OUTPUT"

S.No. Input / Output Unit Cost (R unit?)
1 Seed kg 180
2 Urea kg 6
3 Single super phosphate kg 10
4 Muriate of potash kg 19
5 Butachlor mft 0.41
6 Oxyflourfen mit 2.21
7 Larvin kg 840
8 Wettable sulphur kg 240
9 Labour cost for normal operations day 280
10 | Sesame seed kg 75

*Costs are as per the prevailing rates at Agricelldarket Committee, Tirupati, Andhra Pradesh.
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APPENDIX -D

TOTAL COST OF CULTIVATION OF

SUMMER SESAME (% ha?)

Cost of Cost of main Cost of | Total cost
cultlvat'lon plot sub plot of

S-No. | Treatments tfxegtl:géqgs treatments | treatments | cultivation

® ha'l) X ha'l) R hat) R hal)
1 Mi1W1 17897 720 1100 18717
2 MiW> 17897 900 987 18784
3 MiW3 17897 1350 5360 24607
4 Mi1Wg4 17897 720 0 17617
5 MaW1 17897 900 1100 18897
6 M2W> 17897 1350 987 19234
7 MaW3 17897 720 5360 23977
8 M2Wa4 17897 900 0 17797
9 MsW1 17897 1350 1100 19347
10 MsW2 17897 720 987 18604
11 MsW3 17897 900 5360 24157
12 MsW4 17897 1350 0 18247
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Plates






Plate 1. Overall view of the experimental field of sesame crop at flowering stage.

Plate 2. Imposition of treatments (pre-emergence herbicides) in sub-plots of the
experimental field.
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Plate 3. Poor seedling emergence and phytotoxicity symptoms of oxyfluorfen on
sesame crop at 10 DAS.

Plate 4. Weed density in sesame crop in unweeded check plot at 30 DAS.

124



Plate 6. Weed density in sesame crop in hand weeded plot at 30 DAS.
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