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CHAPTER -1

INTRODUCTION

The greatest challenge to mankind irf' Z&ntury is to produce the
basic necessities of food, fibre, fuel and raw male from limited land. At
global level rice occupies an area of about 15&#¥a which is 30 per cent
of the total area under food grains. Rice preseattounts for more than 20
per cent of the daily caloric intake of about 2.Midn people. India
occupies the highest area of 45 m ha under ride avproduction of 91.05
metric tonnes next only to China, accounting forp& cent area under

cereals and 42 per cent of total food grains (Ameoys, 2007).

In Jammu and Kashmir State, rice is cultivated oraea of 259.52
thousand hectares with a production of 5546 thadisajuintals
(Anonymous, 2008). In India, at the present grovéte, the demand for
rice by 2025 AD is expected to be 136 million tosinedicating that 2.5
million tonnes of enhanced rice production evenaryeTherefore, rice
research has to be geared up to surmount the tieghce challenges in
breaking the vyield barrier through improving theuh use efficiency. At
present the total net cultivated area is 142.5 nai there is not much
scope to expand this net cultivated area i.e. bota expansion of

production, the future requirement has to be nrewthh vertical growth by



intensification of agriculture. In the wake of stking land and water
resources the only hope to meet the future req@nemf food and ensuring
food security lies in enhancing the productivity lahd already under

cultivation.

Transplanting of rice has been the traditional meétlof rice
establishment but cultivation of direct seeded r&cgaining momentum in
India due to the shortage of labour during peals@eaf transplanting and
availability of water for shorter periods. In faditect seeding is the major
system of rice cultivation in Sri Lanka, Australiéaly, Portugal and the
Philippines. However, losses due to weeds are gréatdirect seeded rice
than in transplanted rice estimated to the extériOoto 60 per cent and

even at times a complete crop failure (Govindaeisil, 1998).

Weeds compete with the rice plants for nutrientsistare, sunlight
and space or affect through the production of ghowhibiting compounds
(allelopathy), causing a quantitative reductiorinia potential yield of rice.
Weed competition is more in direct seeded ricecaspared to transplanted
rice because the land remains almost exposed ritiali seedling
establishment and weed management techniques ificalcin different
systems of rice culture, very often the yield Iesskeie to weeds exceed

those of the diseases and insect pests. Weeds atopnant for annual loss



of produce worth Rs. 1,800 crores (Krishnamurth0&). The optimum
weed control could be achieved through judiciousnaggment which
includes cultural, mechanical, biological and cheahi means. Hand
weeding has been the most effective method ofngettd of the menace of
weed infestation in crop fields. However, being coremical and time
consuming, hand weeding is losing popularity witie rgrowers. Chemical
weed control eliminates early crop weed competjtiotnereas in other
words weeds compete with crops during initial stkagéowever, a single
weedicide cannot be effective against all typewed#ds, nor can a common
farmer use different herbicides at a time for colntf grasses, broad leaved
weeds and sedges because of economical concernphgmatoxicty of
these chemicals. Besides, continuous use of aesimgibicide for a long
time induces resistance in weeds which can be owecby integrating

different herbicides (both pre and post emergence).

Since different crop establishment methods and weedtrol
measures can be taken up to deal with the probleanthk key to effective
management is to choose appropriate method ang dppright material at
proper time. Any study on this aspect may be veoghmuseful for better

management strategy development on scientific lines

Keeping in view the above facts the present studtitled “Studies



on crop establishment methods and weed managemeneiQOryza sativa
L.)” was planned with the following objectives :
* To investigate the effect of crop establishmenthods and weed
management practices on the growth and yield ef ric

* To identify the weed flora and study the weed aangfficiency,

and

. To work out the relative economics.



CHAPTER -2

REVIEW OF LITERATURE

The assured availability of rice is recognized asnaportant factor
in self-sufficiency of country’s food grain prodiait. The gap between
potential and national rice yield is attributed s®veral production
constraints, of which weed infestation is one & tmportant constraint.
The extent of yield losses in rice under differembp establishment
methods is estimated to be as high as 49-59 pér 8erdevelopment of an
ideal weed management practice, which is econolyiv@ble as well as
ecologically safe is of utmost importance to immgrawne productivity of
rice. The status of workdone in India and abroadirnEnt to the study has

been reviewed as under.

2.1  Effect of weed control methods
2.1.1 Growth characters and yield attributes
2.1.1.1 Transplanted rice

Srinivasanet al. (1992) studied the influence of management
practices on weed dynamics in rice based croppeogience and observed
that pre-emergence application of anilophos (0.3akgha") + 2,4-DEE
(0.51 kg a.i. hd) was effective againgchinochloa spp. Growth characters

and yield attributes of rice improved with good tohof weeds.



Rathoreet al. (1994) found that benthiocarb or butachlor each.at
kg a.i. h& followed by one hand weeding at 45 days after sgidiays after
transplanting (DAS/DAT) was comparable to 3 handedvwegs in

increasing plant height and yield attributes oéric

Singh (1997) reported that all weed control measutested proved
significantly superior to weedy check in increaspignt height, number of
panicles rif, number of grains panicleand test weight. However, 2 hand

weedings (30 and 50 DAT) were superior to otherdaamntrol measures.

Nandal et al. (1999) reported that amongst seven weed control
measures used, two hand weedings (20 and 40 DAJ9edasignificant
increase in panicles mgrains paniclé and 1000-grain weight of rice over
other treatments but remained at par with aniloptd kg a.i. hd),
cinmethylin (0.075 kg a.i. i and ethoxysulfuron + anilophos (0.015 +

0.375 kg a.i. ha).

Singhet al. (1999) tested various weed control measures amadfo
that the weed free treatment upto 60 DAT was diganitly superior to
other treatments in increasing panicle$, panicle length, panicle weight,
grains paniclé and 1000-grain weight of rice but remained atpiéh two
hand weedings [20 and 40 DAT, anilophos + 2,£&08.3 + 0.4 kg a.i.

ha') and butachlor + 2, 4-DEE (1.0 + 0.4 kg a.i‘}jdreatments.



Bhowmicket al. (2000) reported that amongst various weed control
measures tested viz. butachlor, butachlor + 2, 4dhemethylin,
ethoxysulfuron, weeding and weedy check, two haeddings (20 and 40
DAT) at par with ethoxysulfuron + anilophos treathe produced
significant improvement in tiller production. LApanicles rif and grains

paniclé® over rest of the treatments.

Rekhaet al. (2002) while working on weed management in rice
reported that out of several weed control meastessed, weed free
treatment, at par with two hand weedings (20 andDH), proved
significantly superior to other treatments in irasimg panicles
However, in its influence on dry matter productiand grains panicle

weed free treatment proved significantly superoresst of the treatments.

Bhowmicket al. (2002) reported that two hand weedings, at pan wit
application of butachlor & 2, 4-D @ 1.5 kg a.i &k@ a.i.hd, respectively
recorded significantly higher plant height of trplasited rice than weedy

check.

Kumaret al. (2004) obtained the highest number of paniclesupér
area and 1000-grain weight of rice under zerdrahsplanted system which

was at par with unpuddled and puddled transplamnted



Singhet al. (2005) while working on the effect of crop estabinent
methods on weed dynamics and grain yield of ricdennUttarakhand
conditions reported that application of herbicidgo@emented with two
hand weedings in transplanted rice and direct skede along proved
significantly superior over weedy check in both heels of crop

establishment.
2.1.1.2 Direct seeded rice

Kohle and Tripathi (1998) working on inceptisails in Raipur
concluded that the hand weedings at 20 and 30 DA@rect seeded rice
produced significantly higher number of effectiiteets and grains panicfe
than weedy check. However two hand weedings at &) 40 DAS
significantly increased number of tillersgrains paniclé and 1000-grain

weight of rice over both herbicidal treatments aredy check.

Vandana and Reddy (1999) from Hyderabad observatd hhnd
weeding twice at 30 and 50 DAS in direownrice recorded significantly

higher values of yield attributes over all the hedal treatments.

Kohle (1999) while working on inceptisol soils umnd&aipur
conditions reported that two hand weedings, atnpr weed free treatment
was found significantly superior to unweeded cdntrdncreasing the test

weight of direct seeded rice.



Madhavi and Reddy (2002) while working on sandy d@am soil
in Hyderabad reported that two hand weedings a&r®D60 DAS improved
number of panicles fand recorded significantly higher number of grains

panical® in direct wet seeded rice sown under puddled cimmdi.

Moorthy and Sanjoy (2002) reported that two haneédisgs at 20
and 40 DAS in rice, sown directly resulted in imyd yield attributing

characters viz., paniclesTand grain weight panicfe

Saini (2005) from Palampur in silty clay loam saported that all
weed control treatments produced significantly brgéalues of all the yield

attributes and yield of direct seeded upland riger @ontrol.

Subramaniaret al. (2005) recorded higher number of panicles and
filled grains paniclé in direct seeded rice with application of pretiibor +

safener over other herbicidal treatments.

2.1.2 Grain and straw yield
2.1.2.1 Transplanted rice

Purushotham and Hosamani (1990) while working ag tham soils
tried four weed control measures and found thafieggon of butachlor
gave significantly higher grain yield and highert meturns over farmers

practice.



Kathiresan and Veerabadran (1991) studied the teffemtegrated
weed management on nutrient uptake and grain yietate found that pre-
emergence application of pendimethalin (1.0 kgha) followed by one
hand weeding (20 DAT) significantly increased thairgy yield over weedy

check.

Bali et al. (1994) studied the chemical control of weeds in
transplanted rice under plain and high altitudedaions of Khudwani and
Larnoo, reported that application of butachlor @ Hg a.i h&, at par with
benthiocarb and hand weeding (20 and 30 DAT) redi@&and 102 per

cent in mean grain yield over control respectively.

Jenaet al. (1994) evaluated the efficiency of weed controbmees
and observed that all herbicidal treatments sigaifily increased grain

yield of rice over control.

Nagaraju (1994) tested the efficacy of anilophag, 4-D and other
herbicides on transplanted rice yields and thenemics. The study
revealed that anilophos + 2, 4-D was more profgabbmpared to the

herbicides used individually.

Maiti and Misra (1995) worked out the efficacy elveral herbicides
and found that all the herbicide treated plots poed significantly higher

grain yield over control.
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Singh et al. (1996) studied the effect of anilophos in comhorat
with 2, 4-D on weed control in transplanted ricel &mund that paddy yield
in plots treated with anilphos alone at 0.6 kghai or in combination with
2, 4-D as tank mixture at 0.266 + 0.332 kg a: baas formulated mixture

at 0.60 kg a.i HAwas statistically similar in their effect.

Dhimanet al. (1998) conducted experiments to study the efficaicy
herbicides used alone and in combinations and teghdinat weed free plots
recorded the highest grain yield of rice during hbahe years of
experimentation. Amongst herbicides butachlor &daplot produced
highest yield which was at par with anilphos (glasy 0.6 kg a.i ha
anilophos + 2, 4-DEE (0.4 + 0.53 kg a.i'hapretilachlor (0.75 kg a.i i,
anilophos (0.4 kg a.i f and anilophos + 2, 4-D Sodium salt (0.4 + 0.4 kg

a.i ha').

Gogoi (1998) reported that application of anilopl®9.4 kg a.i ha
gave consistently higher grain yield, which was pamable to that under

weed free condition.

Phogat and Pandey (1998) tested the relative efficat weed
control measures and reported that maximum yield veeorded under

weed free treatment while anilophos, butachlor, dpeethalin and
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pretilachlor significantly increased grain yield damproved statistically

superior to control and metsulfuron.

Sharma and Bhunia (1999) conducted field experisnéot 3 years
and found that pendimethalin @ 1.5 kg a:i sapplemented with one hand
weeding (30 DAT) produced highest yield attributgin and straw yield

with maximum additional net returns.

Gajendraet al. (1999) studied weed management in rainfed lowland
rice under transplanted conditions and reportedt thie-emergence
application of mixture of anilophos + 2, 4-DEE (0t40.5 kg a.i ha)
recorded higher grain yield than rest of the hedaicmixture and their
individual applications. Weed free treatment preddthe highest grain
yield followed by two hand weedings and anilopho2, 4-DEE (0.4 + 0.5

kg a.ia.iha?).

In a two year study on management of weeds witlbitieles in
transplanted rice, Nanddl al. (1999) reported that during 1996, two hand
weedings (20 and 40 DAT) significantly increaseé train yield over
weedy check though being at par with other herhicitteatments.
However, during 1997, ethoxysulfuron + anilopho{& + 0.375 kg a.i
ha') recorded the highest grain yield of rice and thusved significantly

superior to weedy check and other herbicidal treatsrincluding butachlor
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(1.5 kg a.i hd) anilophos (0.4 kg a.i Fa and two hand weedings (20 and

40 DAT).

Gogoiet al. (2001) reported that application of butachlor (Kdba.i

ha') or anilophos (0.2 kg a.i Hamarkedly increased grain yield of rice.

Narwalet al. (2002) reported that out of 18 weed control trestts,
acetachlor (150 g a.i Hp applied 3 and 8 DAT and ready mixture of
anilophos + ethoxysulfuron (750 g a.ihaprovided effective control of
weeds and were at par with butachlor (1500 g a') applied at 3 DAT.
When averaged over years the maximum grain Y€&ld0.44 q ha of
rice was obtained in weed free plots and minimu®07 q h# in weedy

check.

Sharmaet al. (2004) recorded significantly higher grain yield of
paddy under clomazone + 2, 4-DEE application, batistically similar to

butachlor, anilophos and weed free treatments, wesady check.

Singh et al. (2004) working under Raipur conditions recorded
significantly higher rice grain yields under allethweed management

treatments over weedy check.

Mukerjee and Singh (2004) reported that weed freatinent while

remaining at par with herbicidal treatment of almix 2, 4-DEE and
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anilophos + 2, 4-DEE, recorded significantly higlyggain yield (59.30 g

ha') of rice over unweeded treatment (31.46 d)ha

Ahujaet al. (2004) reported that pre-plant application of gigpphate,
at par with pre-emergence application of butachiesulted in significantly
higher grain yield of rice and also (B:C ratio) oparaquat application and
control. They attributed the increase to reduceedveompetition due to

these treatments.

Chhokar et al. (2007) while working with evaluation of
fenetazamide and flufenacet for weed control imgpdanted rice under
Haryana conditions reported that the applicatiorieotrazamide @ 105 g
and 120 ga.i ha' at 4-DAT produced yield more or less similar te th
application of fentrazamide @ 105 to 120 g a:t,Hufenacet @ 120 g a.i

ha! and weed free control.
2.1.2.2 Direct seeded rice

Higher yields of direct wet seeded rice were realiby keeping crop
weed-free upto 45 DAS (Sing&t al. 1989) as competitive period was

identified to be four weeks after sowing.

Padhi et al. (1991) conducted an experiment in Orissa in well

drained sandy loam soils and concluded that themman grain yield was
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recorded from two hand weedings (20 and 40 DAS)ctvhdiffered

significantly from the weedy control.

Nandal and Singh (1995) observed that in directiséerice the
weed free treatment recorded the highest grainl yislich was followed by

two hand weedings (30 and 60 DAS).

Moorthy and Sanjoy (2002) from Cuttack in sandy noaoil
concluded that the highest grain yield of rice dgrboth the years in the

treatment in which two hand weedings at 20 and AG Wvere followed.

Awanet al. (2002) from Pakistan concluded that the maximuningra
yield of direct sown rice was obtained from thetpleovhere one hand

weeding was performed after 6 weeks of seeding.

Sahaet al. (2003) from Cuttack, observed that two hand weesiaig
20 and 40 DAS influenced the grain yield of wetdszkdirect sown rice

significantly than weedy check and other treatmentomparison.

Beura and Reddy (2003) while working on sandy diagm soil
under Hyderabad conditions observed that two haeddmgs resulted in

the highest grain yield of direct sown rice.
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Singh et al. (2005) from Uttar Pradesh reported that two hand
weeding treatments at 20 and 50 DAS resulted inhigbest rice grain

yield over all other treatments.

Bhat et al. (2008) from SKUAST- J reported that all the weed
control treatments brought out a significant effeat yield attributes of
direct wet seeded rice as compared to weedy chetkrest superior yield
attributes were recorded in weed free plots. Ambmwgsious herbicides
used Butachlor @ 1.5 ka.i ha' ( 7 DAS), anilophos @ 312 g &' +
ethoxysulfuron @15 g atia® (10 DAS) and Pretilachlor @ 0.75 kg ha*

(3 DAS) provided maximum number of effective tiflem?, number of
grains paniclé and 100 grain weight with the concomitant increimsthe

grain yield than other weed control treatments.

2.2 Effect on weeds
2.2.1 Weed flora

Working under Jammu conditions, Dahaetaal. (1992) observed
that weed flora consists of grasses, broad leaveseadges i.€E. colonum,
E. crusgalli and Cynodon dactylon in grasses;Cyperus rotundus and

Cyperusiria in sedges anHclipta alba as broad leaves.
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Sharma (1994) found broad leaved species |{Remmelina
benghalensis, Alternanthera sessilis; grasses likee. crusgalli, Leptochloa

chinensis and sedges likE€yperusiria and Scirpus maritinusin rice.

The predominant weeds infesting direct seededuicker Palampur
conditions consisted dE. colona, Cyperus iria, Setaria glauca, Panicum

spp. andCommelina benghalensis (Nandal and Singh, 1995).

Mathew and Jagadeesh (1999) from Kerlala found tte
experimental field was mainly dominated Hy. crusgalli, Isachine
miliacea, Monochoria vaginalis, Ludwigia parviflora and Cyperus iria

weeds.

The most dominant weeds of wet seeded rice in Hymbat as
observed by Madhavi and Reddy (2002) comprisedCgberus iria,
Cyperus difformis, E. colona, Panicum repens, Paspalum pasplodes,
Eclipta alba, Marselia minuta, Ammania bacifera and Monochoria

vaginalis.

Chander and Pandey (2002) identifieghinochloa colonum, E.
crusgalli, Leptochloa chinensis, Eclipta alba and Commelina benghalensis
as main weed species in rice fields with more damoe in direct seeded

over transplanted plots.
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Tomar et al. (2003) reported that weed growth (biomass and
population) was significantly affected by weed ngeraent practice. The
dominant weed comprised dfumaria parviflora (53.4%) followed by
Cyperus rotundus (81%) in rice wheat cropping system under varying

levels of tillage and weed management practices.

Sarkaret al. (2004) reportedechinochloa colona (33.1%),Caesulia
axillaries (18.5%),Cyperusiria (14.0%),Commelina benghalensis (11.5%)
and Fimbristylis milliaceae (11.5%) and other weeds (11.4%) as major

weeds in rice fields.

Bahar and Singh (2004) reported that different wesgkcies
infesting the experimental plots wefechinochloa colona (30.8%), E.
crusgalli (15.8%), Caesulia axillaries (10.3%), Ischaemum rugosum
(26.4%), Commelina diffusa (7.6%) and other (8.9%). The highest weed

density was observed under weedy check treatmdft BIAS.

The mean density ofEchinochola colona at 30 DAS was
significantly higher in dry direct seeded unpudd{®&$R) over wet seeded
puddled soil (WSR) and transplanting (TPR) durimgtfseason, while
during second season DSR and WSR had more derisiy amlona over
TRP. The major species in their study weiwhinochloa colona, Caesulia

axillaries andCyperus rotundus (Singhet al., 2005).
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Shekhar and Mankotia (2005) reported that the praéckant weed
flora comprised oMonochoria vaginalis (23.5%),Bonnaya veronicaefolia
(18.3%), Cyperus iria (13.3%), Echinochloa colona (11.5%), Fimbristylis
miliacea (11.3%), Paspalum pasplodes (7.0%), Cyperus difformis (4.0%)

andCommelina benghalensis (3.0%) and remaining (9.0%) of other weeds.

Saha (2005) observed significantly higher numberbadad leaf
weeds (43.2%) compared to sedges (32.6%) and grg84e2%) under

direct seeded rice.

Saini (2005) reported that major weed flora coesisifE. colonum
and E. crusgalli, D. sanguinalis and S. glauca among grasses ang@.
benghalensis and Polygonum spp. among broad leaf weeds. The grass and
broad leaf weed constituted 61.9 and 38.1 per oéribtal weed flora,

respectively.

Singhet al. (2007) while working on response of aromatic (ieesa
Basmati-1) to establishment methods, fertility lsvand weed management
practices under Allahabad conditions reported t@nhinant weed flora
observed wag&. colounm, E. crusgalli andD. sanguinalis among grasses,
A. baccifera and C. bengalensis among broad leaf weeds afd rotendus

andC. difformis among sedges.
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It has been observed that grassy weégthiochloa sps.Cynodon
dactylon), broad leaved weedsArimania densifolia, Blamogeton sps.,
Monochoria vaginalis, Marselia quadrifolia) and sedgesC; difformis, C.
iria, Scirpus sps.) are most commonly found in transplanted aingeictd

seeded rice.
2.2.2 Weed dry weight

Patel (1990) recorded significant increase in wegdweight with

delay in weeding beyond 60 DAS.

Chandrakar (1991) noticed that butachlor @ 2 kdha'iapplied 4
DAS was more efficient in suppressing weeds thall @ ha', whereas
Padhiet al. (1991) reported that amongst herbicidal treatmdmisachlor
50 EC (1.5 kg a.ha’ 2 DAS) followed by one hand weeding (40 DAS)
recorded significantly lowest weed population areed dry weight and did

not differ significantly from two hand weedings.

Bajpai and Singh (1992) stated that in sproutedctliseeded rice,
butachlor @ 1.5 kg a.i Haapplied upto 10 DAS significantly reduced
monocot weeds and contributed for significant réidac in weed dry
weight over weedy check, whereas the dicot weedse wmntrolled

effectively when butachlor was applied upto 8 DAS.

Application of butachlor @ 1.5 kg a.i h@aused reduction in weed



dry weight similar to thiobencarb formulations (Mia et al., 1992) they
did not record variation in weed dry weight withtéchlor @ 1.5 kg a.i fa
or thiobencarb @ 1.5 kg a.i har anilophos @ 0.4 kg a.i happlied 3, 6
and 9 DAS, respectively but delayed applicatiorfl® DAS) significantly

increased weed dry weight in direct seeded rice.

Angiras and Sharma (1998) reported that oxyfluo@r0.25 kg a.i
ha' (3 DAS) significantly reduced total weed count addy matter
production of weeds. Butachlor and pendimethalimewstatistically at par
and next best in reducing total weed count andrdagter production of

weeds.

Kolhe and Tripathi (1998) observed that two han@dwegs (20 and
35 DAS), at par with application of anilophos @ Rgta.i hd + one hand
weeding (35 DAS) and thiobencarb 1.0 kg a:t haone hand weeding (35
DAS), significantly decreased dry matter of weedgroother herbicidal

treatments and unweeded control.

Singh et al. (2005) recorded higher weed dry weight (76.51) and
(90.04 g rif) at 30 DAS and at harvest, respectively under sirgding

compared to other methods of establishment.

Gopinath and Pandey (2007) while working on eftgfalose and time

of flufenacet application on weeds and yield oérat IARI (Delhi) reported
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that flufenacet at 100 and 120 g a.i*heaused similar decreases in weed
population and weed biomass and was significantipesor to other

treatments.
2.2.3 Weed control efficiency

Imeokparia (1990) from Nigeria reported that sindierbicide
treatment of oxadiazon (0.75 kg &), butachlor (4.2 kg a.i fa and
propanil (4.0 kg a.i HY alone provided inadequate weed control as
compared with hand weedings. However, mixtures ofpanil with
butachlor or piperophos or oxadiazon recorded wesatrol efficiency

comparable to hand weedings.

Pandey and Shukla (1990) found that butachlor @ki.@.i ha'
recorded weed control efficiency comparable withchaveeding, whereas
higher weed control efficiency under treatmentswefed free, two hand
weedings, butachlor (1.5 kg.i ha', 48 hrs after sowing) + one hand

weeding and pendimethalin + one hand weeding.

Tiwari et al. (1991) reported that application of oxadiazon (@&.i
ha' 2 DAS) resulted in maximum weed control efficieniwlowed by

butachlor (2 kaa.i ha' 2 DAS) in directed seeded rice.

Gogoi and Kalita (1992) noticed that butachlor (@da.i ha® 6



DAS) + one hand weeding (35 DAS) showed weed corgfficiency
(67%) comparable to thiobencarb, 2, 4-D (1.0 +K@%.i ha' 6 DAS) in

direct seeded rice.

Roy (1993) reported that in direct seeded deep wate highest
weed control efficiency recorded by weed free cheas followed by
butachlor (1.0 k@.i ha' 6 DAS) + 2, 4-D (0.75 kg.i ha', 25-30 DA) and

two weedings.

Singh and Pillai, (1993) observed that in puddledal seeded rice
highest weed control efficiency with butachlor @5 1kg a.i ha',
benthiocarb @ 1.5 kg.i ha', anilophos @ 0.4 kg.i ha', was maximum

when herbicidal application was made at 12 DAS.

In rainfed upland rice, the mean weed control &fficies were 50.4,
76.3, 44.3, 71.2, 63, 85.8 and 80.6 per cent witadhlor (1.5 kep.i ha' 6
DAS), butachlor (1.5 ka.i ha') + hand weeding, benthiocarb (1.5 &g
ha'), benthiocarb + hand weeding, pendimethalin, peethalin + hand
weeding and hand weeded check, respectively anditodg of increase in
WCE with integration of one hand weeding or ovetabhlor, benthiocarb
and pendimethalin alone was 23.9, 26.8 and 22.2cpat, respectively

(Singh, 1993).

Singhet al. (2002) reported that application of butachlor @ 5.



ha') or anilophos (400 g.i ha') was significantly superior to weedy check

in controlling of weeds.

Singh et al. (2004) reported the highest weed control efficiency
under two hand weedings owing to possible competiposed by weeds

which was at par with butachlor + 2, 4-D Sodiunt.sla

Minimum weed density was recorded in hand weedingse at 30
and 50 DAT which was statistically at par with keiteor + 2, 4-D which
had maximum weed control efficiency as reportedRayjkhowa and Gogoi

(2004).

Rampoolet al. (2007) while working on performance of trisulfuron
+ pretilachlor and bensulfuron methyl in transpéahtice reported that the
combination of trisulfuron + pretilachlor @ 0.00D+5 kga.i ha' (6 DAT),
resulted in 50 weeds frwith dry weight of 101 g which was statistically a

par with butachlor @ 1.5 ka.i ha® + one hand weeding (3 DAT).



CHAPTER -3

MATERIALS AND METHODS

The present investigation entitled “Studies on pCEstablishment
Methods and Weed Management in RiGeyga sativa L.)” was conducted
at Rice Research and Regional Station, KhudwaniSbér-e-Kashmir
University of Agricultural Sciences & Technology dfashmir (J&K)
during kharif 2008. The techniques followed and materials usethgluhe

course of investigation are detailed in this chapgeunder :
3.1 Location and climate

The experimental site (Khudwani) is situated imperate zone of
the state between 34 latitude and 74E longitude at an altitude of 1560
metres above mean sea level. Climatically the exygattal site was in mid
altitude temperate zone characterised by hot susaret very cold winters
with an average annual precipitation of 812 mm (age of past 20 years)
most of which is received from December to Aprikle form of snow and
rains. The mean meteorological data for the crapg@asons recorded at
Meteorological Observatory, Qazigund is presented Fig. 1 and

Appendix-I.
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3.2  Soil characteristics

Composite soil samples from 0-15 cm depth fromheaplication in
the experimental field were collected prior to sogvof crops and analysed
for physico-chemical composition to know its initirtility status. The

results of the analysis are presented in Table-1.

Table-1 : Physico-chemical characteristics of sodf experimental field

Particulars Value Rating Methods employed
Physical Total = about
characteristics 100
Sand (%) 18% - International Pipette

Method (Piper, 1966)

Silt (%) 55% -
Clay (%) 27% -
Texture (%) Silty Clay loam -

Chemical characteristics

pH 6.83 Neutral 1:2.5 soil water
suspension with
Beckman'’s glass electrode
pH meter (Jackson, 1967

Electrical 0.25 Normal Soloubridge Conductivity

conductivity (dSrit) Metre (Piper, 1950)

at 25C

Organic carbon (%) 0.75 Medium Walkley and Blaakipid
titration method (Jackson
1967)

Available nitrogen 215 Low  Alkaline potassium

(kg ha') permanganate method
(Subbiah and Asija, 1956

Available 15.0 Medium Extraction with 0.5 M

phosphorus NaHCG; (Olsenet al.,

(kg ha) 1954)

Available potassium 205 Medium Extraction with neutral

(kg ha') normal ammonium acetate
(Jackson, 1967) W




3.3  Cropping history of experimental site

The cropping history of experimental site for I1&sgears is given in

Table-2.

Table-2 :  Cropping history of experimental site

Year Kharif Rabi

2004 Rice Brown sarson
2005 Rice Brown sarson
2006 Rice Brown sarson
2007 Rice Brown sarson
2008 Rice (Experimental) _

3.4 Experimental details

The experiment comprised of two factors viz., (#ural methods
and 7 weed control methods) was laid out in a Ramzied Block Design
with three replications as per layout plan showrrig. 2. The details are

given below.

3.4.1 Treatment details

1. Crop establishment methods............................ 02
Mi..oooooiiieiievnneen......Direct-seeding
Mo..oooioiiiiveene e Transplanting
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2. Weed control methods...................... 07
Wo.....Weedy check
W;.....Two hand weedings at 20 and 40 DAS/DAT
W,.....Butachlor @ 1.5 kg aha®
Ws.....Pendimethalin @ 1 kg a.i. ha
W,.....Butachlor @ 1.5 kg a.i. Hat 2,4-D @ 1 kg a.i. h&a
Ws.....Butachlor @ 1.5 kg a.i. HaAlmix @ 0.004 kg a.iha®
W.....Weed free

3.4.2 Other experimental details

No. of replications : 03

No. of treatment combinations 14

Crop : Rice

Variety : Shalimar Rice-1 (SR-1)
Spacing : 15cm x 15 cm

Gross plot size : 3.30mx4.35m

Net plot size ; 3.0mx4.05m



3.5 Calendar of field operations

The details of field operations are given in TaBle-

Table-3: Calendar of field operations
Operation Date
Tractorisation with tiller 07.05.2008
Layout 11.05.2008
Making of boarders, irrigation and drainage chasraeid 12.05.2008
levelling of plots
Seed soaking 13.05.2008
Irrigation for puddling 13.05.2008
Fertilization (application of basal dose of nitrage 15.05.2008
phosphorus and potassium)
Broadcasting of seed 17.05.2008
Nursery sowing(in case of transplanted rice) 12068
Application of weedicides as per treatment 23.05.2008
(in case of direct seeded rice)
Hand weeding (as per treatments) in case of DSR 06008
Transplantation of 20 days old seedlings (in cabe 08.06.2008
transplanted rice)
Application of herbicides as per treatment (inecas 12.06.2008
transplanted rice)
First top dressing of nitrogen 20.06.2008
Hand weeding as per treatment 28.06.2008
Second top dressing of nitrogen 10.07.2008
Harvesting 18.09.2008
Threshing 25.09.2008
Irrigation and drainage 5cm depth of water wasntaaned upto semi-dough
stage. Alternate wetting and drying was followed
after semi-dough stage till physiological maturity.
Excess water was drained out and irrigation was
stopped at maximum tillering stage for 7 daystill
small cracks appeared. At pre-heading stage
irrigation was withheld for 5 days.




3.6 Land preparation

Field was disc ploughed after harvesting of presicrop (Brown
sarson). Subsequently, three ploughings were gmigntiller to bring the
soil to a fine tilth. Replication borders, plot-pst irrigation and drainage
channels were made manually. Water was let in tbés gor puddling
operation. Proper leveling of plots was done befm@adcasting of seed

and transplanting of seedlings.
3.7  Fertilizer application

Full recommended dose of phosphorus and potasshrough
diammonium phosphate and muriate of potash atdteeaf 45 and 20 kg
P,0Os and KO ha?, respectively was uniformly applied to each plotasal
one day before sowing of direct seeded rice andlja®re transplanting
the seedlings. Nitrogen @ 180 kg'haas applied through urea with half as
basal and remaining half in two equal splits iiertng and panicle

initiation stages to both direct seeded and tramgpd rice.
3.8  Method of sowing

Paddy seed variety Shalimar rice-1 (SR-1) at #ie of 80 kg ha
for transplanting method and 100 kg hfor direct seeded method was
soaked in water for 48 hours and then incubated&dnours for sprouting.

For direct sowing method, sprouted seed was unlforimnoadcasted in



rows spaced 15cm apart and in case of transplanigtypod, 20 days old
seedlings uprooted from nursery were transplamteta experimental field
with 3 robust seedlings per hill maintaining a spg®f 15 cm x 15 cm on

the same day of its uprooting.
3.9 Herbicide application

Weed control in the experimental field was done pes the
treatments. Seven weed management practices weaumyad including
weed free and weedy check. The herbicides buta¢hlérkga.i ha') and
pendimethaline (1.0 aha') were applied as pre emergent at 5 to 7
DAS/DAT, almix (0.004 kg a.i h§ and 2,4-D (1.0 kg a.i Ha as post
emergent at 12 and 30 DAS/DAT respectively. Théicaie was sprayed
with manually operated knapsack sprayer fitted \aitiat fan nozzle using

500 litres of water per hectare on moist soil ia ftots.
3.10 Harvesting and threshing

Harvesting of crop was done immediately after phlggical
maturity i.e. at 20 per cent grain moisture contdeaving border and
penultimate rows from all the sides of each pldte harvested crop after
sun drying in the field for 72 hours was tied iftondles (plot-wise) and

weight was taken with spring balance in kg per plad then converted into
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q ha'. Threshing was done by beating the crop againstem logs and the

grain yield was recorded in kg per plot and thepressed in q ha
3.11 Experimental observations
The following observations were nelsal during the experiment:

3.11.1 Crop studies
3.11.1.1 Plant height

The height of ten randomly selected plants fromsheplot was
measured periodically (30, 60, 90 DAS/DAT and atvlat) from ground
level to the apex of last fully opened leaf dunirggjetative period and up to
the tip of the panicle after flowering. It was aaged and expressed in

centimetres.
3.11.1.2 Dry matter production

Plant samples contained in a quadrant 0.5 m x0(B.25 n3) were
collected from each plot. The samples were coltece different crop
growth stages and after sun drying for 3-4 days, samples were oven
dried at 60-6%C for 48 hours to a constant weight. The dry weight

recorded in grams and then converted into§ ha
3.11.1.3 Leaf area index

The periodic leaf area (30, 60, 90 DAS/DAT andhatvest) was



measured from a quadrate of 0.25 for each treatment with a leaf area
metre (Systronics, 211). Total number of tillers? rthrough use of
guadrant) was counted at various crop growth stétjdervest from each
plot followed by counting number of leaves for Hhdomly selected tillers
and then working out average number of leavesifer. By using metre
scale, length and breadth of 10 randomly selecadels was taken in situ
with an aim to ascertain average pseudo-leaf dediplying pseudo-leaf
area by leaf area constant, actual leaf area wssrndieed. Leaf area

constant was calculated as under :

C= Im
Is
Where,
C = Leaf area constant
Im = Leaf area measured with leaf area metre (8ysts 211)
Is = Leaf area obtained by scale

The leaf area index was then calculated by dividiregleaf area by ground

area.

Total leaf area
Ground area

Leaf area index (LAI) =

3.11.1.4 Number of panicles

The number of panicle falling in quadrant 0.25 were counted



from each plot before harvesting and the numberawaserted into .
3.11.1.5 Panicle length

Panicle length of 10 randomly selected panialesfeach plot was
measured from neck node to the tip of panicle drm&htaveraged and

expressed in centimetres.
3.11.1.6 Number of grains per panicle

Total number of grains from 10 panicles was cadifitem each plot

and expressed as grains parifcle
3.11.1.7 Panicle weight

Ten randomly selected panicles from each plot wesegghed and

then averaged as weight panitnd expressed in grams.
3.11.1.8 1000-grain weight

Grain samples from each plot collected separatetreshing were
dried properly. 1000-grains from each of these daswere taken and their

weights recorded and expressed in grams.
3.11.1.9 Biological yield

The bundle weight of each net plot was recordedethdays after

harvest and expressed in G'ha



3.11.1.10 Grain yield

The harvested crop from the respective net plo&s18nf) was

threshed, weight recorded and expressed as.q ha
3.11.1.11 Straw yield

The straw yield of each plot was computed by dedgcthe grain

yield from biological yield and expressed as d.ha
3.11.1.12 Harvest index

It was calculated by the following formula :

Economic yield
Biological yield

Harvest index= x 100

3.11.1.13 Plant chemical studies

After recording the dry weight of plant samplesh@’) collected
from each plot, these were ground and subsequesstyl for chemical

analysis.
3.11.2.1 Nitrogen content

Oven dried samples were ground in Wileys mill aadsed through
32 mesh sieve. Nitrogen content was estimated ggsting 0.5 g sample
with 10 ml concentrated sulphuric acid and digestimixture. Total

nitrogen was determined by micro Kjeldahls method.



3.11.2.2 Protein content in grain

Protein content in grain was determined by multigy nitrogen

content in grain by a factor 6.25.
3.11.2.3 Amylose determination

Milled rice grains were ground on a restch millgged with 100
mesh sieve for the determination of amylose conttording to the
method reported by Juliano (1971). The intensitplag colour was read in

spectrophotometer at 620 nm wave length.

3.11.3 Weed studies
3.11.3.1 Weed count and identification

Weeds falling in the quadrant 0.25 mere uprooted from each plot
periodically (at 30, 60 and 90 DAS/DAT and at hatyeidentified, counted

and expressed as weed.m
3.11.3.2 Weed dry weight

Weeds uprooted from each plot at 30, 60, 90 DAS/Dexd at
harvest for weed count were washed and after syinglthese were oven
dried at 60-6%C for 48 hours to a constant weight. The weight was

expressed in grams and then converted inté?g m



3.11.3.3 Weed control efficiency (%)

Weed control efficiency for different weed conttobatments was

worked out. This was calculated as per the follgwiormula :

WDC-WDT

WCE(%) = WDC x 100
Where,
WCE = weed control efficiency
WDC = weed dry weight in control plot
WDT = weed dry weight in treated plot

3.12.4 Relative economics

Economics of different treatments was worked auttlee basis of
grain and straw yield per hectare. The cost of tinpnd output was
estimated as per prevailing market rates. The ltenaist ratio (returns per

rupee invested) was determined as:

Net returns
Total cost of cultivation

Benefit cost ratio =

3.12.5 Statistical analysis

The data obtained in respect of various obsemstiovere
statistically analyzed by method described by Cactand Cox (1963). The
significance of ‘F’ and ‘t’ was tested at 5 per thavel of significance. The

critical difference value was determined when &sttwas significant.



CHAPTER -4

EXPERIMENTAL FINDINGS

The results with regard to the study entitled “S¢gdon crop
establishment methods and weed management inQrgea(sativa L.)” for
the effect of various treatments on crop growtle|dyiattributes and yield

are presented in this chapter.

4.1 Growth parameters
4.1.1 Plant height

Plant height is the primary growth determiningretater, its periodic
values recorded at 30, 60, 90 days after sowingadrtarvest have been
presented in Table 4 and Fig. 3 with correspondinglysis of variance

depicted in Appendix-II.

The crop establishment methods i.e. transplanteddirect seeded
rice did not cause any significant influence in pant height of rice at any
of the crop growth stages during the course of exmntation. However,
plant height showed an increasing trend up to tlavdst stage.
Numerically the transplanted crop was having tajdants than direct
seeded crop but the difference were statistically significant. At harvest
stage, transplanting method recorded 4.05 perhagher plant height than

direct seeded method of crop establishment.



Table-4 . Periodic plant height (cm) of rice as a#fcted by crop
establishment methods and weed management practie

Treatment

30 DAS

60 DAS 90 DAS At harvest

Crop establishment methods

M; (Direct seeded) 19.05 60.00 91.69 100.82
M, (Transplanted) 20.44 63.24 94.79 104.91
SE + (m) 0.69 1.34 1.40 1.47
C.D(0.05) NS NS NS NS
Weed control practices
W, (Weedy check) 15.14 49.18 79.86 88.55
W; (Two hand weedings) 18.28 60.57 92.75 102.93
W, (Butachlor) 20.05 62.26 93.84 104.16
W3 (Pendimethalin) 17.75 59.63 90.40 100.08
W, (Butachlor + 2,4-D) 20.99 64.90 97.65 106.25%
W5 (Butachlor + Almix) 22.35 66.30 98.89 107.70
Ws (Weed free) 23.65 68.50 99.30 110.39
SE + (m) 1.63 3.03 3.18 3.33
C.D(0.05) 3.91 7.29 7.65 8.01
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The influence of weed management practices ort pkight showed
that apart from weed free treatment though ste#iyi at par with butachlor
+ almix (W), butachlor + 2,4-D (\)j and butachlor alone, brought marked
increase in the plant height at all the crop grostdges of rice over other
weed control measures including weedy check)(VWmong the herbicidal
treatments, butachlor + almix @Vimproved the plant height at all the crop
growth stages over butachlor + 2,4-D fJWpendimethalin (W and
butachlor (W) during the course of experimentation. At 60 a@dPAS
butachlor + almix recorded 34.5 and 23.8 per calfgrtplants, respectively
as compared to weedy check. However, the planhhgignt on increasing
till harvest stage of the crop. At harvest stageedavfree treatment recorded
an increase of 24.66, 7.24, 5.98, 10.81, 3.89 a8 per cent in plant
height over weedy check @V two hand weedings (MW butachlor (W),
pendimethaline (M), butachlor + 2,4-D (W and butachlor + almix (&
respectively. Butachlor + almix (YV/recorded an increase of 7.6 and 21.6
per cent higher plant height than pendimethalin ameledy check

respectively.
4.1.2 Leaf area index

Leaf area index in an important parameter whictuémces the
growth and yield of a crop and is mainly resporesifdr photosynthetic
activity of the plant. Periodic leaf area index endlifferent treatments is
presented in Table 5 and depicted by Fig.4 withesponding analysis of

variance given in Appendix-I11.



Table-5: Periodic leaf area index (LAI) of rice asaffected by crop
establishment methods and weed management practge

Treatment

30 DAS

60 DAS 90 DAS At harvest

Crop establishment methods

M, (Direct seeded) 1.25 3.86 3.06 0.99
M, (Transplanted) 1.27 3.92 3.11 1.00
SE + (m) 0.04 0.08 0.03 0.02
C.D(0.05) NS NS NS NS
Weed control practices
W, (Weedy check) 1.19 3.04 2.85 0.88
W; (Two hand weedings) 1.23 3.19 2.95 0.94
W, (Butachlor) 1.25 4.29 3.02 0.99
W3 (Pendimethalin) 1.22 3.08 2.91 0.93
W, (Butachlor + 2,4-D) 1.28 4.31 3.12 1.03
W5 (Butachlor + Almix) 1.31 4.49 3.34 1.07
W;s (Weed free) 1.33 4.82 3.43 1.12
SE + (m) 1.02 0.153 0.12 0.04
C.D(0.05) 0.04 0.37 0.30 0.11
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Fig. 4: Periodic leaf area index (LAI) of rice asaffected by crop
establishment methods and weed management practge

W, (Weedy check), W(Two hand weedings), WWButachlor), W (Pendimethalin),
W, (Butachlor + 2,4-D), W (Butachlor + Almix), W (Weed free)



Leaf area index (LAl) was not significantly affedtéy different
crop establishment methods at any of the stagesopf growth. The leaf
area index increased up to flowering stage and testined. The highest
LAl was recorded at 60 DAS. At harvest stage, foénding method

recorded only 0.1 per cent increase of LAl oveediiseeded method.

The data revealed that among different weed maneagepractices,
weed free treatment ()/caused significant improvement in leaf area index
of rice at all the stages of crop growth over otineatments. However weed
free (W) treatment remained statistically at par with bhtar + almix
(Ws). At 60 DAS butachlor + almix recorded 47 per ckigher LAI than
weedy check. At harvest stage weed free treatneeatrded an increase of
27.30, 19.15, 13.13, 20.43,0.08 and 0.05 per centase in leaf area index
over weedy check (W, two hand weedings (Y butachlor (W),
pendimethalin (W), butachlor + 2,4-D (\)j and butachlor + almix (W
respectively. The crop treated with butachlor +ialat 90 DAS acquired
an LAI of 3.34 which was 17.1 and 13.2 per cenhbigthan weedy check

and two hand weedings, respectively.
4.1.3 Dry matter accumulation (q h&)

Dry matter accumulation is another important cbiato express
the growth and metabolic efficiency of the planthieh ultimately
influences the economic yield. The relevant dataageeriodic dry matter
accumulation by rice is presented in Table 6 amnd i The corresponding

analysis of variance is given in Appendix IV.



Table-6 : Periodic dry matter accumulation (g ha) of rice as affected
by crop establishment methods and weed management
practices

Treatment 30 DAS 60 DAS 90 DAS Atharvest

Crop establishment methods

M, (Direct seeded) 6.93 33.72 78.64 130.0P

M, (Transplanted) 6.91 36.80 85.56 142.68
SE + (m) 0.20 0.63 1.50 161
C.D (0.05) NS 1.52 3.62 3.89

Weed control practices

W, (Weedy check) 6.70 22.51 51.43 108.70
W; (Two hand weedings) 6.74 32.46 84.81 133.47
W, (Butachlor) 6.81 35.86 84.60 142.20
W; (Pendimethalin) 6.66 32.62 79.48 129.07
W, (Butachlor + 2,4-D) 7.07 38.23 88.46 145.37
W5 (Butachlor + Almix) 7.15 41.79 91.35 147.22
W;s (Weed free) 7.30 43.37 94.57 148.51
SE + (m) 0.50 1.18 2.82 3.03
C.D(0.05) NS 2.84 6.77 7.29
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Data revealed discernible variation in dry mattércoop due to
various treatments. Dry matter accumulation wasisogntly increased
under transplanting method at all the crop groviéiges over direct seeded
method of crop establishment except at 30 DAS. QtDAS dry matter
accumulation increased significantly in transpldniigan direct seeded rice
and the superiority in this regard was 9.1 per.c&rgimilar trend was also
observed at 90 DAS and at harvest stage by the. é&bjarvest stage
transplanting method gave an increase of 9.64 pat dry matter over
direct seeding. It was also observed that dry matteumulation continued

to increase upto harvest stage of the crop.

As regards the effect of weed management practwesd free
treatment (W) although remained at par with Butachlor + Almi¥/s) and
Butachlor+ 2,4-D (W), significantly enhanced the dry matter of riceakt
stages of observations over other weed control odstlexcept at 30 DAS.
However, among herbicidal treatments Butachlor +mi&l although
statistically at par with Butachlor + 2,4-D provesignificantly superior in
increasing the crop dry matter at all the crop dhostages except at 30
DAS, over other treatments. It was further obsertedt dry matter
production showed an increasing trend up to thevdsar At 60 DAS

butachlor + almix recorded 85.65 per cent highgrmatter accumulation



than weedy check. The crop treated with butachlalmix at 90 DAS
recorded dry matter accumulation of 91.35 & héiich was 77.62 per cent
higher than weedy check. At harvest butachlor mixalWs) treated plots
recorded an increase of 35.43, 10.30, 3.53 and®En@ per cent dry matter
accumulation over weedy check gtwo hand weedings (W butachlor
(Wy), pendimethalin (W), butachlor + 2,4-D () and butachlor + almix
(W5s) respectively.

4.2  Yield and yield attributing characters
4.2.1 Panicles M

Number of panicles is the most important parametaectly
influencing the ultimate yield of crop. The datatpiming to panicles i
are presented in Table 7 and Fig. 6 and correspgratialysis of variance
in Appendix V. The data reveal that transplantingetimd of crop
establishment caused significant improvement imtnaber of panicles ¥
over direct seeded method during the course of rexpatation. The
transplanting method proved 8.56 per cent supémiarumber of panicles

over the direct seeded method of crop establishment

The data also revealed that all the weed managemeatices
improved the number of panicles significantly ovweredy check. Among

different weed control methods weed free treatmént;), though



statistically at par with butachlor + almix @\Vbut significantly enhanced
the number of panicles over other weed control ouwth However,
amongst the herbicidal treatments butachlor + alrfi¥s) although

statistically at par with butachlor + 2,4 —D prowa&gnificantly superior to
other chemical treatments and weedy checkhis respect. Combined
application of butachlor followed by almix @V produced 39.47, 15.92,
7.29 and 24.34 per cent more panicle$ than weedy check (¥, two

hand weedings (Y, butachlor (W) and pendimethalin (\y respectively.
4.2.2 Number of grains paniclé

The data regarding grains per panicle as affedvgd crop
establishment methods and weed management pragsicpeesented in
Table 7; Fig. 7 and corresponding analysis of vagagiven in Appendix
V. Crop establishment methods caused significafiteréinces in the
number of grains per panicle of rice. Transplantimgthod of crop
establishment markedly improved the number of grger panicle over
direct seeded method. The superiority acquired his trespect by

transplanted rice was 7.88 per cent over diredesece.

As regards the effect of weed management practicesiber of
grains paniclé was significantly improved over weedy check by tak

weed control methods. Weed free treatmeng) (iMough statistically at par



with butachlor + almix recorded significantly highaumber of grains
paniclé' than weedy check and other weed control methodsveher,
herbicidal treatment butachlor followed by almix {\Vproved significantly
superior to other treatment in this respect. Agian of butachlor
followed by almix (W) recorded an increase of 60.83, 12.56, 10.22 and
27.31 per cent grains per panicle over weedy ch§tdl, two hand

weedings (W), butachlor (W) and pendimethalin (\y respectively.
4.2.3 Panicle weight

The data regarding panicle weight is presentebainle 7, Fig.8 and
corresponding analysis of variance is given in A V. The data shows
that crop establishment methods created signifisaniations in panicle
weight. Transplanting method proved significantpsrior to direct seeded
method and recorded 8.11 per cent higher panicighvéhan direct seeded

method.

The data further revealed that all the weed comtethods recorded
significantly higher panicle weight than weedy dhelelots kept weed free
were statistically similar to those treated withaminlor followed by almix
(Ws) and recorded significantly higher panicle weigbimpared to other

treatments. However, herbicidal treatment butaclitdiowed by almix



(Ws) proved markedly superior to other herbicidal tneents as well as to
weedy check with respect to panicle weight. Butachbllowed by Almix
(W5s) treatment recorded an improvement of 46.66, 322718 and 33.64
per cent panicle weight over weedy checky)\Vtwo hand weedings (W

butachlor (W) and pendimethalin (\y respectively.

4.2.4 1000-grain weight (g)

The data regarding test weight presented in Tabl&ig. 9 and
corresponding analysis of variance is given in Ame V. The data
indicated that different crop establishment methfaded to influence the
1000-grain weight significantly. Transplanting madhtended to acquire a

bit more test weight than direct seeded method.

Among the different management practices weed freatment
recorded highest 1000 grain weight (25.82 g) thostghistically at par with
other treatments but significantly superior to weedheck (W) which
recorded a lowest 1000-grain weight (22.64 g). Singeriority recorded by
treatment Butachlor followed by Almix over weedyeck in respect of

1000 grain weight was 12.8 per cent.



Table-7 : Panicles nf grains paniclé® panicle weight and test weight
of rice as affected by crop establishment methodsd weed

management practices

Treatment Panicles/nf Panicle Grains 1000
(No.) wt. (g) panicle’ grain wt.
(9)
Crop establishment methods
M, (Direct seeded) 373.00 2.34 97.33 24.65
M, (Transplanted) 404.95 2.53 105.00 24.85
SE + (m) 3.45 0.05 2.01 0.17
C.D (0.05) 8.32 0.12 4.86 NS
Weed control practices
W, (Weedy check) 309.50 1.95 71.50 22.64
W; (Two hand weedings) 372.16 2.32 102.16 25.38
W, (Butachlor) 402.33 2.36 104.33 24.10
W; (Pendimethalin) 347.66 2.14 90.33 24.39
W, (Butachlor + 2,4-D) 419.00 2.48 108.16 2541
W5 (Butachlor + Almix) 431.66 2.86 115.00 25.53
Ws (Weed free) 440.50 2.95 116.66 25.82
SE + (m) 6.46 0.09 3.77 0.71
C.D(0.05) 15.57 0.23 9.09 1.72
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4.2.5 Grain and straw yield

Biological yield of crop is the most important eria for comparing
the efficiency of different treatments. The datgareling the grain and
straw yield as influenced by different treatmergpresented in Table 8,
Fig.10 and corresponding analysis of variance hagnbgiven in

Appendix VI.
4.2.5.1 Grain yield

Grain yield being an economic component of thepcre the
important crop parameter, which reflects the resulimpact of all crop
growth parameters and yield attributes that arectdfl by various input

treatments.

Crop establishment methods created significanatran in the grain
yield of rice. Transplanting method of crop estsiininent recorded
significantly higher grain yield than direct seedése thereby providing a

yield advantage of 7.05 per cent over direct seeded

The yield loss due to weeds in the present ex@iwas estimated
to be 42.66 per cent. All the weed control methagsoved the grain yield
significantly over weedy check. Among different weenanagement
practices, maximum grain vyield (72.63 g'havas recorded by the weed

free treatment followed by butachlor + almaith (70.50 q ha) which



was significantly higher than other weed managerpeattices and weedy
check. butachlor + almix (¥ treatment recorded significantly higher grain
and provided a yield advantage of 42.66, 13.9003and 32.73 per cent
over weedy check ( ¥, two hand weedings (Y} butachlor (W) and

pendimethalin (W) respectively.
4.2.5.2 Straw yield

Straw yield of rice also followed the similar tceas that of grain

yield and the results are presented in Table SFaqd 1.

The data indicated that transplanting method op astablishment
provided significantly higher straw yield (8.03%Man direct seeding

method.

Among the various weed control methods weed fregtment (V)
produced highest straw yield of 89.40 g hahich was statistically at par
with that of butachlor + almix (89.00 q Rabut significantly higher than
other weed control treatments. Among herbicidaattreents butachlor +
almix (Ws) provided a superiority of 27.23, 4.26, and 18pkt cent over
weedy check (W), two hand weedings (W and pendimethalin (\{y

respectively.



4.2.5.3 Harvest index

The data presented in Table 8 and Fig.12 revealtthasplanting
and direct seeding in rice did not vary signifidaritom each other with
respect to harvest index. However, transplantinthotetended to improve

harvest index as compared to direct seeded method.

Among weed management treatments, weed freg) (Watment
recorded significantly highest harvest index, whileedy check (\3)
recorded lowest harvest index. The harvest indexaiobd with
Butachlor+Almix (Ws) was significantly higher than other weed
management practices. Application of butachlor Imba exhibited a
superiority of 5.4 and 3.75 per cent over weedgckhand two hand

weedings respectively.



Table-8 : Grain yield, straw yield and harvest ind& of rice as affected
by crop establishment methods and weed management

practices
Treatment Grain yield Straw yield Harvest
(q ha') (q ha') index (%)
Crop establishment methods
M, (Direct seeded) 60.65 79.98 43.12
M, (Transplanted) 64.93 86.40 42.90
SE + (m) 1.28 2.30 0.05
C.D (0.05) 3.10 5.54 NS
Weed control practices
W, (Weedy check) 50.56 69.95 41.95
W, (Two hand weedings) 63.33 85.36 42.60
W, (Butachlor) 63.81 85.84 42.63
W3 (Pendimethalin) 54.34 75.35 41.90
W, (Butachlor + 2,4-D) 64.87 87.45 42.58
W5 (Butachlor + Almix) 70.50 89.00 44.20
W;s (Weed free) 72.63 89.40 44.65
SE + (m) 2.41 4.30 0.13
C.D(0.05) 5.81 10.36 0.32
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4.3  Quality parameters
4.3.1 Crude protein

The data presented in Table 9 Fig.13 and correBpgranalysis of
variance is given in Appendix VII indicated thaarsplanting and direct
seeded methods of crop establishment did not vaggifisantly with
respect to crude protein content of grains. Howetransplanting method

tended to 0.06 per cent more protein content th@ctseeded method.

As regards the weed control methods all the weathagement
practices though statistically at par with eacheotrecorded significantly
higher protein content compared to weedy checka@&ulor + almix treated
plots (though at par with other weed control tremiis) produced grains

with 1.96 per cent higher protein than weedy check.
4.3.2 Amylose content

Amylose content fallowed the same trend as thairofein content
and the data presented in Table 9; Fig.14 and soreling analysis of
variance is given in Appendix VIl which indicatedat there was no
significant differences between transplanting aimdatl seeded methods of
crop establishment so for as amylose content oingrés concerned.
However, transplanting method recorded 0.65 pet cemeased amylose

content over direct seeded method.



Among different weed control methods, the higlasylose content
was recorded in weed free (Wreatment and that of lowest in weedy
check (W). The amylose content of weed free treatmeng) (dithough
significantly superior to weedy check (ymwo hand weedings (W and
pendimethalin (W) but remained statistically at par with butacht@mix

(Ws), butachlor + 2,4-D (W and with butachlor (.



Table-9 : Protein and amylose content of rice as f&cted by crop
establishment methods and weed management practices

Protein content

Amylose content

Treatments (%) (%)
Crop establishment methods
M, (Direct seeded) 6.93 21.98
M, (Transplanted) 6.99 22.63
SE + (m) 0.87 0.96
C.D(0.05) NS NS
Weed control practices
W, (Weedy check) 5.02 15.72
W, (Two hand weedings) 6.76 21.75
W, (Butachlor) 6.80 22.89
W3 (Pendimethalin) 6.74 21.65
W, (Butachlor + 2,4-D) 6.86 23.89
W5 (Butachlor + Almix) 6.98 25.00
W;s (Weed free) 7.08 25.24
SE + (m) 0.30 1.32
C.D(0.05) 0.72 3.18
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4.4  Studies on weeds
4.4.1 Weed flora

The data depicted in Table 10 showed that the expet field was
infested with grassy, broad leaved weeds as wedkdges. The prominent
grassy weeds weiechinochloa crusgalli, E. colona andCynodon dactylon,
broad leaved weeds wer@mmania baccifera, Marsilea qudrofolia,
Monochoria vaginalis and Potamogeton distinctus while the prominent
sedges includedyperus iria, Cyperus defformis and Fimbristylis spp.

(Table-10)

Table-10 : Dominant weed flora of rice identified dring
experimentation

Grasses Sedges Broad leaved weeds
» Echinochloa colonum | » Cyperusiria » Ammania baccifera
» Echinchloa crusgalli » Fimbristylis » Potamogeton distinctus
» Cynodon dactylon » Cyperusdeformis | » Monochoria vaginalis
» Marselia quadrifolia




4.4.2 Weed density/population

The periodic data pertaining to weed density pafiom (m?) have
been presented in Table 11 which showed that weadity was highest in
direct seeded rice as compared to transplantinghodetof crop
establishment. It was further observed that amonfjerent weed
management practices, weedy check)(Yécorded highest weed density at
all the observational stages. The weed densityeassd till 90 DAS and
thereafter it declined. Besides weed free treatrimawmest weed density was
recorded in butachlor + amlix (3% which was statistically at par with

butachlor + 2,4-D treatment.

At harvest stage of the crop, the density of wesds reduced by
77.08 per cent with the combined application ofabhtor + almix as
compared to unweeded control. While the use ofdnliba alone reduced

the population of weeds by 64.73 per cent.



Table-11 : Periodic weed density (No/A) in rice as affected by crop
establishment methods and weed control practices

Treatments 30 DAS 60 DAS 90 DAS At harvest
Crop establishment methods
M, (Direct seeded) 12.71  23.28 39.28 35.90
(3.40) (4.52) (6.15) (5.30)
M, (Transplanted) 7.85 16.54 26.23 21.76
(2.70) (3.82) (5.03) (3.85)
SE = (m) 0.62 0.70 1.04 0.82
(0.08) (0.09) (0.09) (0.25)
C.D (0.05) 1.48 1.68 2.50 1.65

(0.20)  (0.07) (0.22)  (0.51)

Weed control practices

W, (Weedy check) 18.00 57.16 92.33  81.33
(4.28)  (7.54) (9.75)  (9.25)

W; (Two hand weedings) 16.00 23.06 45.66 38.16
(4.01) (4.82) (6.63) (6.15)

W, (Butachlor) 10.66 15.83 22.83 20.32
(3.29) (4.00) (5.15) (4.45)

W3 (Pendimethalin) 12.66 16.66 31.05 30.33
(3.58) (4.92) (7.15) (5.35)

W, (Butachlor + 2,4-D) 8.50 13.50 20.83 18.83
(2.99) (3.70) (4.95) (3.86)

W5 (Butachlor + Almix) 6.16 10.16 16.66 12.84
(2.53) (3.24) (4.62) (3.14)

W;s (Weed free) 0.00 0.00 0.00 0.00
(0.70) (0.70) (0.70) (0.70)

SE £ (m) 1.15 1.32 1.95 1.28

(0.16) (0.13) (0.18) (0.41)

C.D (0.05) 2.78 3.17 4.46 3.08

(0.40)  (0.32) (0.42)  (0.98)

*Values in parenthesis are transformed valisé
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Fig. 9: Periodic weed density (No/f) in rice as affected by crop
establishment methods and weed control practices

W, (Weedy check), W(Two hand weedings), WButachlor), W (Pendimethalin),
W, (Butachlor + 2,4-D), W (Butachlor + Almix), W (Weed free)



4.4.3 Weed dry weight (g i)

The data presented in Table 12 and Fig.15 with espwnding
analysis of variance given in Appendix X revealedttdry matter of weeds
was significantly lower in transplanting methodoobp establishment at all
crop growth stages i.e. 30, 60, 90 DAS and at Isargeer direct seeded
method of crop establishment in the field therebgligating that direct
seeding of rice creates favourable environment goowth of weeds.
Transplanting of rice in the present investigati@s resulted in 11.3 per

cent reduction in final dry matter of weeds comparedirect seeding.

Among various weed control treatments all the wemmghtrol
practices recorded significantly lower weed dry teratcompared to

unweeded control.

Among the herbicides butachlor followed by almi¥¢) recorded
lowest weed dry matter which was at par with Bulach 2,4-D. but
significantly lower than other treatments during elop growth stages
combined application of butachlor + almix at 60 &WDAS reduced weed
dry matter by 77.28 and 79.55 per cent respectiviharvest stage of the
crop butachlor + almix reduced the final weed drgtter by 77.08 and

35.02 per cent as compared to control and butaeldoe respectively.



Table-12 : Periodic dry matter of weeds (g M) in Rice as affected by
crop establishment methods and weed control practes

Treatments 30 DAS 60 DAS 90 DAS At harvest
Crop establishment methods
M, (Direct seeded) 7.85 32.20 53.60 66.01
(2.74) (5.19) (6.66) (7.48)
M, (Transplanted) 6.67 28.16 44.30 58.55
(2.53) (4.84) (6.07) (7.01)
SE = (m) 0.19 0.87 1.10 1.27
(0.03) (0.03) (0.11) (0.08)
C.D (0.05) 0.47 1.74 2.64 3.07

(0.09)  (0.08) (0.27)  (0.19)

Weed control practices

W, (Weedy check) 10.81 86.20 131.32 167.68
(3.34) (9.30) (11.46) (12.96)

W; (Two hand weedings) 9.49 30.35 52.69 68.19
(3.14) (5.53) (7.28) (8.28)

W, (Butachlor) 7.78 22.53 46.15 59.13
(2.85) (4.78) (6.81) (7.71)

W3 (Pendimethalin) 9.34 31.15 48.64 62.64
(3.11) (5.62) (6.99) (8.54)

W, (Butachlor + 2,4-D) 6.80 21.63 37.11 39.85
(2.68) (4.69) (6.11) (6.18)

W5 (Butachlor + Almix) 6.62 19.58 26.85 38.42
(2.65) (4.47) (5.21) (6.33)

W;s (Weed free) 0.00 0.00 0.00 0.00
(0.70) (0.70) (0.70) (0.70)

SE = (m) 0.36 1.35 2.06 2.40

(0.07) (0.12) (0.13) (0.36)

C.D (0.05) 0.88 3.25 4.96 5.76

(0.17)  (0.30) (0.32)  (0.62)

*Values in parenthesis are transformed valusé
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crop establishment methods and weed control practas
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4.4.4 Weed control efficiency (%)

Out of two methods of crop establishments trigéngplanting
method proved significantly efficient in controjnweeds at all crop
growth stages than direct seeded method (TableariB Fig.16). The

corresponding analysis of variance given in Appendi

It was also observed that out of different weedtad measures
applied, weed free (¥ proved cent percent efficient in controlling weed
than other treatments. Butachlor + almixs{Vibllowing next to weed free
treatment proved efficient in controlling the weedsll crop growth stages
i.e. 30, 60, 90 DAS and at harvest stage, which waspar with
Butachlor+2,4-D (W) but significantly efficient than other treatmenits
controlling the weeds. The treatments viz, Wo hand weeding at 20 and
40 DAS/DAT) and W (Pendimethalin) were statistically similar in their

effectiveness for controlling weeds.
4.5 Relative economics

Relative economics (Table 14) revealed that tramgpig method of
crop establishment is more economical than direetled method of crop
establishment. Among different weed control measthighest benefit cost
ratio (2.16) was recorded by, M/ (Butachlor+ Almix) followed by MW5
(Butachlor+ Almix in DSR), MW, (Butachlor+ 2,4-D) and MV, with
benefit cost ratios of 2.10 and 1.98 respectiv@lfaus the combined
application of Butachlor + Almix proved economigalieneficial for higher

yields of rice in both methods of crop establishimnen



Table-13 : Periodic weed control efficiency (%)inrice as affected by
crop establishment methods and weed control practes

Treatments 30 DAS 60 DAS 90 DAS At harvest
Crop establishment methods
M, (Direct seeded) 30.68 63.49 62.89 61.39
(4.84) (7.47) (7.43) (7.34)
M, (Transplanted) 35.93 66.12 63.00 64.38
(5.37) (7.63) (7.44) (7.52)
SE + (m) 1.27 1.17 0.61 0.68
(0.14) (0.07) (0.12) (0.04)
C.D(0.05) 3.07 2.83 1.48 1.65

(0.35)  (0.17) (0.29)  (0.10)

Weed control practices

W, (Weedy check) 0.00 0.00 0.00 0.00
(0.70) (0.70) (0.70) (0.70)

W, (Two hand weedings) 12.03 63.55 59.85 59.39
(3.5) (7.99) (7.76) (7.73)

W, (Butachlor) 28.17 73.38 64.94 63.76
(5.25) (8.57) (8.08) (8.01)
W3 (Pendimethalin) 14.25 64.86 62.92 63.65
(3.72) (8.07) (7.96) (8.00)
W, (Butachlor + 2,4-D) 36.53 74.71 71.85 76.16

(6.04)  (8.68) (8.50)  (8.81)

W5 (Butachlor + Almix) 42.18 77.17 81.08 76.25
(6.50) (8.80) (9.03) (8.75)

W (Weed free) 100.00 100.00 100.00  100.00
(10.25)  (10.25) (10.25)  (10.25)

SE + (m) 2.38 2.21 1.16 1.28

(0.28)  (0.12) (0.41)  (0.07)

C.D (0.05) 5.72 5.30 2.79 3.08

(0.68)  (0.30) (0.98)  (0.18)

*Values in parenthesis are transformed valisé
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Table-14 : Relative economics of DSR and Transplaet rice under

different  crop _establishment methods and weed
management practices
Cost of Gross Net
Treatments cultivation  returns  returns B:C ratio
(Rs/ha) (Rs/ha) (Rs/ha)

Direct Seeded Rice (DSR)
Weedy check 28634 62950 34316 1.20
Two hand weedings 34684 85380 50696 1.46
Butachlor 29234 86320 57086 1.95
Pendimethalin 29134 68230 39096 1.34
Butachlor + 2,4-D 29634 87510 57876 1.96
Butachlor + Almix 29734 92220 62486 2.10
Weed free 40684 95000 54316 1.33
Transplanted rice
Weedy check 29500 69820 40320 1.36
Two hand weedings 35500 88790 53290 1.50
Butachlor 30100 89470 59370 1.97
Pendimethalin 29950 80500 50550 1.68
Butachlor + 2,4-D 30450 90960 60510 1.98
Butachlor + Almix 30550 96690 66640 2.16
Weed free 38500 99660 61160 1.58




CHAPTER -5

DISUCSSION

The observations recorded from field experimentsled “Studies
on Crop Establishment Methods and Weed ManagenmeRRide QOryza
sativa L.)” are discussed in this chapter with cause affeéct under

appropriate headings.

5.1 Crop studies
5.1.1 Growth characters

The results showed an improvement in the plangHteof rice at
different growth stages when grown under transptmhethod over direct
seeded method of crop establishment (Table 4). éfigblant height
recorded in transplanted rice could be attributeldtter nutrient uptake in
competition free environment. Singt al. (1997) while working under
Sikim conditions also recorded significantly tall@iants of rice in

transplanted method rather than in other estabksitmethods.

Among various weed control measures used, apam fveed free
treatment, application of butachlor + almix sigeafintly increased the
height of rice plants during the course of investiign (Table 4). This could
be ascribed to better weed control with this hedaiccombination resulting

in better nutrient uptake by the crop. Sirgglal. (2004) also found that use



of almix at 4g a.ha® as tank mixture with butachlor at 938 or 1250 g ha
was effective against weeds in rice resulting i ithprovement of growth

characters.

Transplanting method significantly increased drgtter production
of rice at all growth stages over direct seedingtho@ of crop
establishment. Increased plant height and othewntyrattributes like leaf
area index might have resulted in higher dry maftesduction under
transplanting method of crop establishment. Besfdgsurable effect of
puddling might have decreased weed competition inogeased nutrient
availability Earlier Chander and Pandey (2001) hals® reported similar

findings.

Among different weed control measures tested,tdpan weed free
check, application of butchlor + almix significantimproved dry matter
production of rice at various growth stages ovemepotweed control
methods. The reduction in weed growth with the otk allowed the crop
to grow to its potential, thereby increased dry tevaproduction. Similar

results were reported by Govindsiaal. (2004)

Leaf area index, a vital index of crop growth andhajor character
influencing the assimilating capacity of the cropmailtimate productivity

(Table 5). Leaf area index increased up to 60 Déxfdl thereafter declined



gradually till harvest. This could be attributed tioe fact that during
reproductive phase of the crop shading to the lolwaves caused their

senescence and death.

It was noticed that the two methods of crop esthbient did not
differ significantly in their effect on leaf areadex of crop at various
growth stages. However, transplanting method reszbriaigher LAI over
direct seeding. This might be due to increased murobgreen leaves and
more number of shoots per-unit area resulting flmatier nutrition due to
reduced growth of weeds. The results are in confgrwith the findings of

Jaiswal and Singh (2001).

Among weed control measures apart from weed freatrhent,
herbicidal application of butachlor + almix sigodintly increased leaf area
index of crop at various growth stages over otheedvcontrol treatments.
The reduction in weed growth with the herbicidaplegation might have
allowed the crop to enjoy adequate nutrient supesulting in higher leaf

area index. These result are in conformity withgBiet al. (2001).
5.1.2 Yield contributing characters

The important yield contributing characters vimmber of panicles

m?, panicle weight, number of grains panitland 1000-grain weight



showed significant variation due to the effect offedent treatments

(Table 7).

The study revealed a significant increase in themiver of
panicles rif, grains paniclé, panicle weight and 1000-grain weight under
transplanting method of crop establishment as comtpbto direct seeded
method during the course or investigation. This rbayattributed to the
puddling operation in transplanted method, sincedpnog has a great
significance in rice establishment method, because facilitates
transplanting, increase availability of nutrientsnsures better plant
establishment, control weeds and help plant to gvayerously. Earlier

Prasackt al. (2001) haves also reported similar findings.

Out of various weed control measures, applicabbrbutchlor +
almix significantly increased all the vyield attrimg characters viz.,
panicles rif, panicle weight, grains panicleand 1000-grain weight over
other weed control measures. This could be asctiballe fact that weed
free and butachlor + almix treated plots absorlhedapplied nutrients as
well as other growth factors due to less competitoetween crop and
weeds and hence all the yield attributing characéequired higher values.

Similar results were reported by Singral. (2005).



5.1.3 Grain and straw yield

Grain yield being an economic component of thepcis the
important crop parameter, which reflects the resulimpact of all crop
growth parameters and yield attributes that arectéffl by various input
treatments. The data with respect to grain yieldeurifferent treatments is

presented in Table 8.

There was a significant increase in the graindyief rice under
transplanted method of crop establishment ovecdBeeded method. The
higher grain yield under transplanted method mayatiebuted to better
performance of yield contributing characters duéter competition, and
through optimum utilization of inputs. While overowding in direct
seeded rice might have increased the inter and plant competition for
resources. These results are in conformity witlglsaet al. (2005a). During
the study it was also found that the straw yieldvadd significant
improvement under transplanting method over diseding (Table 8).
This could be due to significant increase in thenpheight and dry matter
production under transplanting method over direeiding method of crop

establishment. The results also confirm the resdil&inghet al. (1997).

The study further revealed that among differentedvecontrol

measures apart from weed free treatment, applicatidoutachlor + almix



significantly increased grain and straw yield @kerover other weed control
measures. Higher grain yield with butachlor + alrmpgplication could be
attributed due to significant improvement in akblg attributes with the said
treatment. These results are in close conformith V@ubramaniaret al.

(2006).

5.2  Quality parameters
5.2.1 Amylose and protein content

The data presented in Table 9 showed that crogblestment
methods did not cause my significant variation mybse and protein
content of rice grain. This can be attributed te tfact that quality
parameters being greatly a varietal character. Hewapart from the weed
free treatment the herbicidal application of almiXutchalor resulted an
increase in both amylose and protein content @ fidis is due to the fact
that better partitioning and allocation of sugarsmMeed free environment
due to less competition. Similar results were reggbrby Khanaet al.

(2002).

5.3 Weed studies
5.3.1 Weed dry weight and weed density

Dry matter accumulation by weeds indicates to atgextent, the

level of competitive stress that a plant undergddse study revealed a



significant variation in dry weight of weeds due édfect of various

treatments (Table 11).

Weed dry weight and weed density was significaridwer in
transplanted rice than in direct seeded rice dualhgrop growth stages.
The lower dry matter of weeds in transplanted meéthway be due to
frequent killing of weeds while ploughing to acheepuddled conditions
and higher moisture content and greater crop canejmwever, under
direct seeded rice higher dry weight of weeds mayatiributed due to
failure to maintain flooded conditions in the fieding to deep percolation
of water and continuous germination of weeds andnkeompetition
between crop and weeds for growth factor. Bajwa BRiadricha (1995)
observed frequent aerobic soil environment for mpgriod of crop growth
and development due to deep percolation of wateatinect seeded rice.
Singhet al. (2005b) reported lower weed dry matter in transigd rice as

compared to direct seeded rice.

Among weed control measures, apart from weed ftheck,
combined application of Butachlor + Almix signifitdy reduced dry
matter of weeds and weed density over other weedralotreatments.

Similar findings were also made by SubramanianMadin (2006).



5.3.2 Weed control efficiency

The study on weed control efficiency (Table 18yealed that
transplanting method proved significantly efficient controlling weeds
during all crop growth stages over direct seededthate of crop
establishment. The lower dry matter of weeds remroh transplanting

could have increased efficiency of the treatmermointrolling the weeds.

So far as weed control measures are concerned, fapam weed
free treatment which recorded 100 per cent weedraorfficiency,
application of butachlor + almix proved significgnbetter measure for
recording weed control efficiency in view of itsfieiency in reducing the

growth of weeds.
5.3.3 Relative economics

The efficiency of a treatment is finally decidea terms of the
economics (benefit cost ratio) of the treatmente Pnesent investigation
revealed that during the course of investigationelfie cost ratio remained
highest with MWs (butachlor + almix in transplanted) treatment
combination. The results clearly justify the fingirwith regard to the
significantly highest grain yield of rice realizedth butachlor + almix @
1.5 kg a.i hd + 0.004 kg a.i Harespectively when applied in transplanting

method of crop establishment (Table 14).



CHAPTER -6

SUMMARY AND CONCLUSION

Field experiment was conducted at Rice ResearcliRegional
Station, Khudwani, Sher-e-Kashmir University of Agiftural Sciences and

Technology of Kashmir duringharif 2008.

The experiment was laid out in Randomized Blockigie with two
methods of crop establishment viz; direct seedimgl @ransplanting
methods with seven weed management practicgsv@édy check, Wtwo
hand weedings at 20 and 40 DAS/DAT ,-Butachlor, V§-Pendimethalin,
W,-Butachlor+2,4-D, W-Butachlor+Almix and W-weed free). The plots
were given uniform recommended dose of fertilizefee soil of the
experimental field was silty clay loam, low in aahile nitrogen, medium in
available phosphorus and potassium and neutradaation. The important

findings of the study are summarized below:-
6.1 Effect of crop establishment methods

Transplanting method tended to increase the plaighh and
leaf area index of rice crop as compared to disstded
method of crop establishment. However they did differ

significantly between two crop establishment meghod



 Transplanting method significantly increased dry ttera
production of rice compared to direct seeded metbiodrop

establishment at various crop growth stages.

* Various yield contributing characters viz; numbérpanicles
m?, panicle weight and grains panicleemained significantly
higher under transplanting method as comparedréztdseeded
method of crop establishment. However, 1000 graeight did

not differ significantly.

. Both grain and straw yield were significantly highe
transplanting method as compared to direct seed=sttionh of
crop establishment. However, harvest index did waty

significantly.
6.2 Effect of weed management practices

. Besides weed free check, combined applicationuté&hlor +
Almix significantly increased plant height, dry et
production and leaf area index at different stagéscrop

growth.

e Apart from weed free check, combined application of

Butachlor+Almix significantly improved yield conhbuting



character viz. number of panicles’npanicle weight, grains
panicle®’ and 1000 grain weight during the course of

investigation.

Both grain and straw yield as well as harvest indagwed
significant improvement with combined applicationf o
butachlor + almix over other weed control treatraeexcept

weed free check.

Herbicidal treatment butachlor + almix apart froneed free
check, caused significant decrease in weed dry iwedgd
weed density at various crop growth stages oveeroiveed
management practices weed control efficiency atsnained

significantly higher with the said treatment.

Both weed dry matter and weed density at diffeceap growth
stages remained significantly lower in transplanteethod, as
compared to direct seeded method of crop estabdisten
hence weed control efficiency was significantly Heg under
transplanted method over direct seeded method op cr

establishment.



6.3

Relative economics

The study revealed that highest benefit cost nag realized with

herbicidal application of butachlor + almix in tsgtanted rice.

CONCLUSION

From the present investigation it is concluded thransplanted
method of crop establishment proved superior thiaecd seeded

method of crop establishment.

Among the different weed management practices ,troeainbined
application of butachlor + almix @ 1.5kg &&'+0.004 kg a.i ha
respectively followed by butachlor +2,4-D @ 1.5kt + 1.0kg

a.i ha® respectively provided effective control of all ggof weeds.

Butachlor + almix @ 1.5kg a.i Ha+0.004kg a.ha' when applied in
transplanted method of crop establishment recored highest
benefit cost ratio as such the said combinationvguto most

economical.
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APPENDIX-I

Mean monthly temperature, relative humidity and rainfall

Temperature (°C) Relative humidity (%)
Month Rainfall
(mm)
Maximum Minimum | Maximum | Minimum
April 19.413 6.3167 77.56 53.03 3.6552
May 24.971 9.7323 76.09 55.12 1.26143
June 29.477 16.457 78.16 56.23 0.9900D
July 29.510 17.232 82.61 56.38 2.7097
August 17.109 29.739 83.95 55.91 3.3434
Source : Division of Agronomy Sher-e-Kashmir Unsigy of

Agricultural Sciences and Technology of Kashmir



Analysis of variance of plant height (cm) of rice adifferent growth stages

APPENDIX -1l

Source of variation d.f. Mean sum of squares

30 DAS 60 DAS 90 DAS At harvest
Replication 2 24.20 9.32 0.026 0.38
Crop establishment method (M) 20.39 110.13 100.98 176.11
Weed management practices (W 50.99* 240.28* 755, 305.88*
M x W 6 0.53 0.87 2.66 6.26
Error 26 10.91 37.83 41.68 45.61
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX -1l

Analysis of variance for leaf area index of rice atlifferent growth stages

Source of variation d.f. Mean sum of squares

30 DAS 60 DAS 90 DAS At harvest
Replication 2 0.010 0.47 0.112 0.121
Crop establishment method (M) 0.005 0.04 0.032 00D.
Weed management practices (W 0.013* 3.42* 0.295* 0.042*
M x W 6 0.000 0.00 0.001 0.218
Error 26 0.001 0.09 0.066 0.895
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX - IV

Analysis of variance for periodic dry matter accumuation (q ha®) of rice on affected by crop establishment

methods and weed control practices

Source of variation d.f. Mean sum of squares

30 DAS 60 DAS 90 DAS At harvest
Replication 2 0.035 0.007 11.60 12.80
Crop establishment method (M) 0.005 99.79* 501.56 1551.22*
Weed management practices (W) 0.376 294.89* B342. 1207.51*
M x W 6 0.015 2.94 6.21 5.04
Error 26 0.407 5.77 32.64 37.80
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX -V

Analysis of variance for periodic m? grains panicle', panicle weight (g) and 1000-grain (g) weight ofice as
affected by different crop establishment methods ahweed management practices

Source of variation d.f. Mean of squares

Panicles n? Grain panicle® | Panicle weight 1000-grain

(9) weight (g)

Replication 2 115.42 161.24 0.007 1.74
Crop establishment method (M) 10720.00* 617.17* 370* 0.41
Weed management practices (W 13862.56f 1489.11F 0.792* 7.60*
M x W 6 431.88* 25.44 0.023* 1.10
Error 26 172.36 58.80 0.040 2.36
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX - VI

Analysis of variance for grain yield (q ha'), straw yield (q ha') and harvest index of rice as affected by differen
crop establishment methods and weed management ptaes

Source of variation d.f. Mean of squares
Grain yield Straw yield Harvest index

(q ha') (q ha') (%)
Replication 2 11.88 18.71 0.001
Crop establishment method (M) 191.92* 433.60* 009
Weed management practices (W 373.38* 338.64* 0130
M x W 6 9.07 18.53 0.0001
Error 26 24.04 76.44 0.0004
Total 41 - - -

* Significant at (p = 0.05)




APPENDIX - VII

Analysis of variance for protein and amylase contenin rice as affected by different crop establishmet methods
and weed management practices

Source of variation d.f. Mean of squares

Amylase content Protein content
Replication 2 2.98 0.487
Crop establishment method (M) 1 4.37 0.038
Weed management practices (W) 6 62.82* 7.06*
M x W 6 0.604 0.008
Error 26 7.19 0.373
Total 41 - -

* Significant at (p = 0.05)



APPENDIX — VIII

Analysis of variance for weed population/density agffected by different crop establishment methods rad weed
management practices in rice

Source of variation d.f. Mean of squares

30 DAS 60 DAS 90 DAS At harvest
Replication 2 4.57 22.77 10.9 11.5
Crop establishment method (M) 1 223.93* 477.12* a48 2098.0*
Weed management practices (W) 6 247.71 1927.97F 1.829 4104.6*
M x W 6 9.44 26.97 51.8 65.3*
Error 26 8.06 10.43* 22.8 9.9
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX - IX

Analysis of variance for weed population/density agffected by different crop establishment methods rad weed
management practices in rice

Source of variation d.f. Mean of squares

30 DAS 60 DAS 90 DAS At harvest
Replication 2 15.894* 10.3 57.3 60.1
Crop establishment method (M) 1 174.491 4294.1* .303 585.2*
Weed management practices (W) 6 75.584* 166.7* *31.6 16103.6*
M x W 6 0.835 18.8* 75.0* 24.6
Error 26 3.836 3.9 25.5 34.3
Total 41 - - - -

* Significant at (p = 0.05)




APPENDIX — X

Analysis of variance for weed control efficiency asffected by different crop establishment methods red weed
management practices in rice

Source of variation d.f. Mean of squares
30 DAS 60 DAS 90 DAS At harvest

Replication 2 45.7 165.4 7.5 1.7
Crop establishment method (M) 1 289.1* 72.3 0.1 194,
Weed management practices (W) 6 6488.6* 5764.4* 6375 5727.9*
M x W 6 34.0 23.0 4.4 10.0
Error 26 45.2 29.1 8.1 11.3
Total 41 - - - -

* Significant at (p = 0.05)
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