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ABSTRACT
Rice (Oryza sativa L.) is a major source of food for more than half of the
world population. About 90% of the total rice is grown and consumed in Asia. In
India it is grown on an area of 44.6 m ha with production about 103.6 m tonnes
and average productivity of 2.96 tonns/ha. Jharkhand, a traditional rice growing
state and 40 per cent area is under direct dry seeded cultivation. However, weeds
under direct seeded rice compete with plants during all critical growth stages for
space, sunlight, water and nutrient causing considerable 52 per cent yield loss.
However, an effective weed control method may reduce losses caused by weeds
and produce higher production. Keeping these facts in view, a field experiment
entitled “Effect of rice establishment and weed control methods on productivity of
rice under medium land condition” was conducted at agronomical farm of Birsa
Agricultural University, Ranchi, Jharkhand during rainy season of 2014. The
treatments comprising of two methods of establishment i.e. dry seeded and wet
seeded methods in main plot and four methods of weed control in sub plot i)
weedy check, ii) hand weeding at 20,30 and 40 days after sowing, iii) Pretilachlor
(0.75 Kg a.i/ha) with safener fb Bispyaribac-sodium (250 ml/ha) and iv)
Pretilachlor (0.75 Kg a.i/ha) with safener fb Bispyribac-sodium (250 ml/ha) fb
2,4-D (1.50 kg/ha) laid out in split plot design with three replications. The soil of
experimental plot was acidic with pH 6.1, clay loam in texture, low in organic
carbon (0.37%) and nitrogen (263.4 kg/ha) and medium in phosphorus (15.9
kg/ha) and potassium (137.5 kg/ha).
Results showed that hand weeding thrice and application of Pretilachlor
(0.75 Kg a.i/ha) with safener fb Bispyribac-sodium (250 ml/ha) fb 2,4-D were
found equally effective in reducing grassy, broad leaved weeds and sedges
population as well as dry matter accumulation of weed at all growth stages of
rice. The rice establishment methods did not differ significantly in yield
attributing characters, yield and economics. Among weed control methods, hand
weeding thrice recorded significantly higher effective tillers (274/ m2), panicle
length (23.80 cm), 1000 grain weight (23.9 g),filled grain (99/ panicle), grain
yield (4763 kg/ha) as well as straw yield (5690 kg/ha) as compared to rest of the
treatments but at par with Pretilachlor + safener fb Bispyribac-sodium fb 2,4-D.
The application of Pretilachlor + safener fb Bispyribac-sodium fb 2,4-D having
net return (Rs.52530/ ha) and benefit: cost ratio (2.71) which was at par with
Pretilachlor + safener fb Bispyribac-sodium but significantly superior than rest of
the treatments. Hence, application of Pretilachlor+Safener fb Bispyribac-sodium
fb 2,4-D in direct seeded rice was most appropriate weed control method for
producing higher yield, net return and benefit: cost ratio.
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INTRODUCTION
Rice (Oryza sativa L.) is a major source of food for more than half of the world
population. About 90 per cent of the total rice is grown and consumed in Asia. Rice is
cultivated in India in a wide range of ecosystems from irrigated to shallow lowlands,
mid-deep lowland, deep water to upland. Rice is the staple food of the people of the
eastern and southern part of the country. India is the world’s second largest producer of
rice after china. Accounting for 20 per cent of world production. In term of nutritional
value rice provides 35-80 per cent of their total caloric intake. Although rice provides
some nutritional value such as protein, minerals, vitamins and fibers. India occupies an
area 44.6 million hectare with production of 106 million tones, with 2.96 t/ha
productivity (DRR, Hyderabad 2013). Jharkhand has 1.6 mha area with a production of
5.5 milion tones, with 3.0 t/ha productivity (Directorate of economics and statistics,
DAC, 2013)
The reason for very low productivity in Jharkhand is due to the fact that rice
cultivation in Jharkhand is mostly rain dependent. Both raising nursery and transplanting
seedlings are on the mercy of monsoon, which is extremely erratic in onset, distribution,
intensity and cessation. Invariably the seedlings overgrow in the nursery waiting for rains
adequate to perform puddling operations. Sometimes it becomes even difficult to raise
seedlings due to very delayed and erratic monsoon. Even in areas considered to be
irrigated ones, the puddling operation is mostly undertaken after heavy precipitation. The
canal areas are capable of releasing water for irrigation only after heavy rains in the
catchment areas. So far as deep tube well is concerned they may take care of transplanted
crop, but most of the puddling operations carried on only after receipt of substantial
rains. Thus, wheather it is an irrigated areas or unirrigated areas every one depend upon
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for transplanting rice.
Rice is cultivated by three principal methods viz., transplanting , dry seeding and
wet seeding. Transplanting is the traditional system of rice cultivation and it is in vogue
in many rice growing areas. In irrigated areas, rice is mainly grown by transplanting
seedling into puddle soil. Such rice production system, however, requires a large amount
of water during puddling and transplanting (Chauhan,2012a; Chauhan,2012b) In India,
water use for rice has been reported as 1140 mm in Bihar and 1560 mm in Hariyana
(Gupta et al., 2002).Water however, is becoming an increasingly scarce resource in India
(Kumar and Ladha, 2011; Mahajan et al.,2012).Therefore, the increasing water
scarcity threatens the productivity and sustainability of the irrigated rice system in India.
The method of crop establishment in rice largely affects the initial stand and
uniformity. Although transplanting method of establishment is the best among all the
method for higher productivity of rice, but this method is not much profitable due to
higher labour wages and problem of unavailability of labour during the peak period of
operation, Therefore, farmers in some areas are shifting from traditional transplanting
rice to dry-seeded rice (DSR) in response to the raising production costs and shortages of
labour and water. Direct seeding of rice aides in quick establishment and early harvest
than transplanted rice and consequently facilitates timely wheat sowing (Singh et al.,
2007) thus enhance sustainability of both rice and wheat in rice wheat cropping system
(Singh et al., 2005). DSR has several advantages over puddle transplanting rice.
Direct seeded rice is a novel approach to rice production with aim to optimize
growing condition for individual plant. There is increasing trend to replace transplanting
of rice by dry direct seeding which reduce substantially the amount of labour needed for
growing a rice crop. It eliminates the use of seedling and related operations such as
seedling pulling, bundling, transporting and transplanting. Since last decade increasing
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labour costs have resulted in a general shift in rice production system from transplanted
rice to direct seeded rice. Weeds are the main problem of direct seeded rice as pre
germinated seeded and already existed weed seed in soil grow simultaneously there by
inviting competition for resources like moisture, nutrient and light. The Main reason for
high weed pressure in DSR is the absence of a weed-suppressive effect of standing water
at the time of crop emergence and the absence of a seedling. Weeds in DSR systems are
mainly managed by using herbicides and manual weeding.
Rice crop requires initial 40 days of weed free condition without any adverse
effect on final yield. First 40 days after sowing is the most critical period for crop weed
competition (Singh et al., 2012). Weed control technology integrates responsible for
different biochemical transformation related to mineral nutrition to plants. Generally
herbicides are not harmful when these are applied at recommended levels in soil
(Selvamani and Sankaran, 1993). Now days, herbicides are gaining because of their
selectivity, efficacy, easy to use and also lower down the cost of cultivation. Many
herbicides are used successfully for weed control in rice both as pre and post-emergence
(pretelachlor and bispyribac sodium) application. New herbicides are available in the
market and their use with different composition is desirable to reduce the problem of
residue buildup, shift in weed problem (Rajkhowa et al,. 2006) and development of
herbicides resistance in weeds (Rao, 1999 and Saha et al., 2006). Use of pre emergence
herbicides has been found effective in early stage, Weed control by application of
herbicides methods offer advantages to save labour and money (Ahmed et al., 2000).
Many farmers do not realize that weed control is a limiting factor in crop
production. Traditionally they depend on manual labour to remove weeds. Sometimes
farmers do not get chance for weeding at appropriate time due to preoccupied other
domestic work and by the time weeds are large enough to be removed by hand. Thus
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yield loss is certain and manual weeding cannot do it. Hand weeding in wet seeded is
more time consuming and not as thorough as in transplanted rice. The success of direct
seeded rice is dependent upon weed control with herbicides. However, herbicides should
not be regarded as replacement for other weed control practices but should be used in
conjunction with them. Hence realizing the importance of various above mentioned
methods of rice establishment and weed control in rice under medium land condition an
experiment is proposed with following objectives.


To Study the effect of establishment methods and weed control on yield and yield
attributes of rice.



To find out the effect of rice establishment and weed control methods on weed
dynamics.



To work out the economics.
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Chapter-2

REVIEW OF LITERATURE
Weeds are major factor limiting in rice productivity. The extent of weed
infestation varies depending upon rice establishment methods as well as weed control
methods adopted. The crop yield is a function of various production technologies. Weed
management practices play a pivotal role in boosting up the crop yield especially in
direct-seeded rice. In this chapter, an effort has been made to review the work done in
past by various workers on these aspects on weed management in direct seeded rice in
the country and abroad. The review of literature embracing the relevant reference in
relation to the present investigation has been presented in this chapter under the
following heads.

2.1

WEED FLORA IN RICE:
The major weeds in the experimental field were: Echinochloa crusgalli

(L.)Beauv., Sagitaria guayansis H.B. & KSSP lappula, Scirpus juncoides Roxb.,
Monochoria vaginalis Presl, Fissendocarpa linifolia Vahl, Hydrolea zeylenica Vahl,
Isachne himalaica Hook.f. and Paspallum conjugatum Bergius.The composition of
grasses, sedges and broad-leaved weeds was 31.4, 36.3 and 32.3% respectively .
It has been reported that in puddle seeded rice weed flora of unweeded check
plots consisted of monocot (42%), sedges (41%) and dicot (17%). The predominant
weeds of experimental field included Echinochloa colonum, Echinochloa crus-galli,
Dactyloctenium aegyptium, Cyperus spp., Fimbristylis spp., Ammannia baccifera,
Phyllanthus niruri, Digera muricata, Celosia argentea and Eclipta alba (Vaishya et
al .,2000)
The predominant weed species that infested the field consisted of grasses
[ Echinochloa colonum L., Echinochloa crus-galli Beauv.,Cynodon dactylon L.], sedges
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[ Cyperus rotundus L., Cyperus difformis L.,Cyperus iria L., Fimbristylis millacea (L.)
Vahl] and broad leaf weeds [Ammania baccifera (L.) Rottb. and Ludwigia paviflora
L.] (Mukherjee et al., 2005)
It has been also observed the existence of major weed flora in experimental plot
namely Echinochloa crus-galli (L) Breauv, Echinochloa colonum (L) Link, Elusine
indica L., Digitaria sanguinalis (L) Scop, Cynodon dactylon among the grassy weeds
and Eclipta alba (L) Hoesk, Commelina benghalensis (L), Amaranthus viridis (L),
Trianthema portulacastrum (L). Celosia argentia, Casularia axilaris (L), among the
broad leaf weeds and Cyperus rotundus, Cyperus irria (L) and Fimbristylis
miliacea among sedges (Singh and Tripathi., 2006).
In experimental field(Halder and Patra ( 2007) reported the major weeds
were Digitaria sanguinalis (L.) Scop., Echinochloa crus-galli (L.) P. Beauv.,
Echinochloa colonum (L.) Link, Panicum repens (L.), Cynodon dactylon (L.)
Pers. among grasses; Cyperus rotundus (L.), Cyperus iria (L), Cyperus difformis(L.),
Fimbristylis miliacea (L.) Vaha among sedges and Ammania baccifera (L.), Ludwigia
parviflora (L.), Eclipta prostrate (L.), Eclipta alba (L.), Lipa nodiflora Nich, Marsilea
quadrifoliata (L.) and Commelina benghalensis (L.) among broad leaf weeds.

2.2

Direct seeded rice problems and outlook.
Direct-seeding is one of the oldest methods of rice establishment. Prior to late

1950s, direct seeding was the major method used in developing countries (Pandey and
Velasco, 2005). In India dry-seeding is extensively practiced in rainfed lowland, uplands
and flood prone areas, while wet-seeding remains a common practice in irrigated areas
(Mishra et al., 2005). Direct dry seeding offers such advantages as faster and easier
planting, reduced labour, earlier crop maturity 7-10 days, more efficient water use and
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water tolerance of water deficit, less methane emission and often higher profit in areas
with an assured water supply (Balasubramanian and Hill, 2002).
Weed infestation is one of the major reasons for poor productivity in direct seeded
rice. Uncontrolled weeds reduce the grain yield by 96% in dry direct-seeded rice and 61%
in wet-seeded rice (Mukerjee, Sarkar and Maity 2008). The direct-seeded rice is
subjected to greater weed competition than transplanted rice because under direct seeded
rice both weed and crop seeds emerge at the same time and compete with each other for
resources right from the germination stage resulting in lower grain yield. A weed free
period for the first 30-45 days after sowing is required to avoid any loss in yield because
the dry weight of weeds increases greatly from 30 DAS onwards in dry - direct seeded rice.
It has been further reported that uncontrolled weeds reduced the yield to the extent of 96%
in dry direct-seeded rice and 61% in wet-seeded rice (Mukherjee et al.,2008).

2.3

Critical period of crop weed competition.
The critical period for weed control is a period in the crop growth cycle during

which weeds must be controlled to prevent yield losses. Studies on critical period of crop
weed competition conducted in India revealed that first thirty to seventy days are critical,
depending of the type of rice cultivar and the method of rice establishment. The concepts
of a critical period of crop weed competition the crop-growth period measured
empirically during which yield is reduced (Zimdahl, 1999 &2004). Weed competition
would be more severe under direct-seeded than those under transplanted (Singh et al.,
2005; Savary et al., 2005;Rao and Nagamani, 2007; Rao et al., 2007). Rice crop
requires initial 30 days weed free condition without any adverse effect on grain yield
(Bhan et al., 1980). Similarly, in field trials of dry-seeded irrigated rice, 95 per cent of
rice yield was obtained by controlling weeds until 32 days after sowing in the wet season
and until 83 DAS in the dry season in the Senegal River delta (Johnson et al., 2004). It
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has been reported by (Singh et al., 2012) that first 40 days after sowing of direct-seeded
rice was the most critical period for crop weed competition. The crop grown under weed
free condition for 40 days after sowing produced the maximum grain yield (2.93 t/ha).

2.4

Effect of herbicides on weeds

2.4.1

Weed density
Similar weed density was observed under the weed control measures with

application of Bispyribac sodium or weed free situation through manual weeding and
was significantly lower than

application of butachlor @ 1.5kg/ha and hand weeding

twice at 20 and 40 DAT (Veeraputhiran and Balasubranain 2013). Reduction in weed
density due to application of Bispyribac sodium at 15 and 25 dats after transplant in
transplanted rice ( Yadav et al., 2009 and Kumaran et al.,2012). Hand weeding twice
(20 and 40 DAT) recorded lowest weed density than chemical weed control. Further,
among the herbicide tested Bispyribac sodium @ 80 g/ha was more effective in reducing
weed density than application of Bispyribac sodium @ 10-40 g/ha as well as butachlor
@ 1.5kg/ha (Rawat et al.,2012).
The Bispyribac sodium @ 20-30g/ha has effectively controlled Echinochloa
colona and Cyperus spp. whereas, butachlor followed by metasulfuron methyl was
comparable to Bispyribac sodium in controlling Commelina benghalensis (Kumar et al.,
2013)
The lowest weed density of grasses and broad leaved weeds was recorded with
the application of oxadiargyl @ 75g/ha followed by Bispyribac sodium @ 30g/ha as
compared with hand weeding twice. This might be due to effective management of all
categories of weeds during early stages of crop growth by pre emergence herbicides
oxadiargyl and at later stage by post emergence herbicide Bispyribac sodium (Kiran et
al., 2010).
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The application of oxadiargyl @ 75g/ha + one hand weeding shown superiority
over the hand weeding twice (20 and 40 DAT) and registered the lowest weed density
(17 /m2). This could be attributed to effective control of weeds by the combined effect of
oxadiargyl + one hand weeding (Subramanian et al., 2007)

2.4.2

Weed dry weight.
Hand weeding twice resulted the lowest weed dry weight (0.71 g/m2) and was

significant over

Bispyribac sodium (10-40 a.i/ha) but on par with higher dose of

Bispyribac sodium @ 80g/ha. The maximum weed dry weight (7.93 g/m2) was noted in
weedy check (Rawat et al., 2012). These results are in conformity with the findings of
(Yadav et al., 2009).
Application of Bispyribac sodium at all doses resulted in significant reduction in
weed dry weight than butachlor @ 1.5kg/ha as well as and hand weeding twice.
However, weed dry weight with application of Bispyribac sodium @ 50 a.i /ha was
similar with lower doses of Bispyribac sodium @ 25 and 35 a.i /ha indicating the
sufficiency of lower dose of 25 a.i /ha for effective weed management in transplanted
rice (Veeraputhiran et al., 2013). Post emergence application of Bispyribac sodium @
20 a.i /ha at 15 or 25 days after transplanting significantly reduced the dry weight in
transplanted rice (Yadav et al., 2009). Similar results of lower weed dry weight was
observed with the application of Bispyribac sodium @ 40 a.i g/ha than butachlor @ 1.5
a.i /ha and anilofos @ 1 a.i /ha in transplanted rice was reported by (Nalini et al., 2012).
Sunil et al. (2010) recorded lower dry weight with pre emergence application of
bensulfuron methyl + pretilachlor (0.06+0.6 a.i/ha) and was significantly superior over
butachlor @ 1.5 kg/ha, pyrazosulfuron @ 1 kg/ha, bensulfuron methyl alone @ 1kg/ha
and oxyflorfen @ 1.5 kg/ha.
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Gnanavel and Anbhaghagam (2010) observed similar weed dry matter with
the application of Bispyribac sodium @ 0.05 kg+ metasulfuron @ 0.01 kg/ha as post
emergence or pre-emergence application of butachlor @ 1.5 kg/ha

followed by

Bispyribac sodium @ 0.05 kg + metasulfuron @ 1 kg/ha. Application of pre-emergence
herbicides followed by post emergence application of Bispyribac sodium was found to
be on par with hand weeding twice. Application of pre-emergence and post emergence
herbicides alone were found to be less effective in dry matter production. This might be
due to effective control of all the three categories of weeds by post emergence
application of Bispyribac sodium + metasulfuron due to its systemic action on weeds.
Application of pre and post emergence herbicides alone were less effective in reducing
weed density and dry matter (Singh et al.,2005, Walia et al.,2008 and Yadav et al.,
2009).
Kiran et al., (2010) observed the lowest weed dry weight of grasses and broad
leaved weeds with the application of oxadiargyl @ 75 g/ha followed by Bispyribac
sodium @ 30 g/ha as compared to hand weeding twice.

2.4.3

Weed control efficiency
Higher weed control efficiency and lower weed index were recorded with

bensulfuron methyl + pretilachlor (0.06+0.6 kg/ha) + one intercultivation at 40 DAT
followed by bensulfuron methyl +pretilachlor (0.06+0.6kg/ha). This was mainly due to
better control of weed growth resulting in lower weed dry weight (Sunil et al., 2010).
Highest weed control efficiency (98.5%) was recorded with the application of
Bispyribac sodium @ 50g/ha followed by

Bispyribac sodium with lower doses of 35

g/ha (97.8%) and 25 g/ha (96.5%) and was significantly higher than application of
butachlor @ 1.5 kg/ha or hand weeding twice (Veeraputhiran et al., 2013).
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Sequential application of oxadiargyl @ 75 g/ha (88.27%) and Bispyribac sodium
30 g/ha (85.2%) was as effective as hand weeding twice (70.7%) at 20 and 40 DAT in
transplanted rice. This might be attributed to the reduction in weed competitiveness with
crop plants for growth resources. (Kiran et al., 2010).
Devi et al. (2011) recorded highest weed control efficiency (95.81%) with two
hand weeding (20 and 40 DAT) and was higher than the application of pretilachlor @ 0.6
kg/ha (50EC) or Almix @ 25 g/ha (71.70% and 50.77%, respectively).

2.4.4

Weed index
Higher weed control efficiency (98.5%) with lower weed index (2.99) was

recorded under Bispyribac sodium applied plots due to effective weed control and lesser
weed dry weight as compared to application of butachlor @ 1.5 kg/ha as well as hand
weeding twice (Nalini et al., 2012). Among various doses of Bispyribac sodium (10-80
g/ha) alone or with 2, 4-D 500 g/ha or butachlor @ 1.5 kg/ha and cyclofop-butyl @ 75
g/ha alone recorded minimum weed index over the weedy check (66.4%). This clearly
indicates that weeds were controlled effectively with Bispyribac sodium @ 80 g/ha
(Rawat et al., 2012).

2.5

Effect of herbicides on rice crop

2.5.1

Growth and development
It was reported by Kiran et al.(2010) that all the weed management practices

significantly improved the growth parameters viz. plant height, leaf area index, dry
matter production and tillers/m2. Among weed management practices sequential
application of oxadiargyl 75 g/ha and Bispyribac-Na 30 g/ha or penoxsulam 25 g/ha was
as effective as HW twice in improving growth parameters viz. plant height (73.60cm),
leaf area index (3.82), dry matter production (14214 kg/ha) and tillers/m2 (722 /m2).
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The significantly higher crop growth rate due to application of pretilachlor-plus
(0.3 kg ha-1) 2DAS + hand weeding at 45 DAS between tillering and flowering stage
recording 12.09 and 12.52 g m-2day-1 during 2000 and 2001 respectively as compared to
hand weeding twice at 20 and 45 DAS (11.74 1nd 11.72 respectively) as well as
unweeded check (1.92 and 2.37) respectively ( Ravisankar et al.,2008).
Bensulfuron methyl+ Pretilachlor (0.06+0.6 kg/ha) applied as pre- emergence
recorded significantly higher plant height, leaf area and dry matter as compared to
application of butachlor @ 1.5 kg/ha or two hand weeding (Sunil et al.,2010).
Application of oxadiargyl @ 75g/ha and Bispyribac sodium @ 30 g/ha were
effective as hand weeding in improving the growth parameter viz; plant height, leaf area
index and dry matter production. This might be attributed to the reduction in weed
competitiveness with crop plants for growth resources (Kiran et al., 2010).
Singh and Tripathi (2006) observed that maximum plant height was recorded in
weed free (86.58 cm) followed by hand weeding at 20 and 40 days after sowing (84.05
cm) which was at par and minimum plant height was recorded in unweeded check (69.78
cm) which was highly significant from the rest of treatment.
Rammana et al.(2007) observed maximum number of total and effective tillers
in weed free plots which was statistically similar with two hand weeding (20 and 40
DAT). Hand weeding twice, pretilachlor @ 1 kg/ha and butachlor @ 1.5 kg/ha recorded
maximum plant height and tillers per unit area against the minimum in weedy check
(Akbar et al., 2011).

2.5.2

Yield Attributes
Gangwar et al (2008) comparing various establishment methods of rice

concluded that crop establishment by drum-seeding (wet bed) produced higher number
of grain panicle-1 (141) followed by direct seeding (dry bed) (132), mechanical
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transplanting (puddle) (131) and also maximum1000-grain weight was recorded in drumseeding (wet bed) (27.7g) while the lowest 1000 grain weight was recorded in
mechanical transplanting (puddle) (26.7g). Highest panicle m-2 was recorded in drumseeding

(wet

bed)

(383)

followed

by

direct

seeding

(dry

bed)

(363),

mechanical transplanting (puddle) (354) respectively.
Prasad et al.,(2001) reported that yield attributing characters, viz. panicles m-2,
filled grains panicle-1 and 1000-grain weight, were better under transplanting i.e. 259.0
m-2, 76.5 panicle-1 and 20.9g than under direct seeding i.e. 61.7 cm, 214.8 m-2, 64.4 and
20.3 g respectively. He suggested that puddling has great significance in rice culture. It
facilitates transplanting, increases the availability of nutrients, ensures better germination
or plant establishment, kills weeds and helps the plants to grow vigorously hence,
transplanted rice superseded the direct-seeded rice. The results confirm the findings of
(Chandar and Pandey 1997).
Murthy et al. (2012) reported that yield attributed viz., number of panicles /m2 and
number of filled grains /panicle were the highest with hand weeding at 20 and 40 DAS
which were on par with pre-emergence application of oxadiargyl 0.07 kg/ha supplemented
with hand weeding at 40 DAS. They observed that hand weeding 20 and 40 DAS recorded
panicles /m2 (183), filled grain /panicle (156), 1000 grain weight (24.11 gm) which was
significantly higher than the weedy check in terms of i.e. panicles /m2 (81), filled/grain
panicle (51), 1000 grain weight (23.25g) respectively. This may be attributed to the fact
that effective weed management at critical stages of the crop weed competition, thereby
the yield attributes were the highest. Similar results have been reported by (Sharma et al.,
2007) and (Ramana et al., 2007). Daniel et al. (2012) reported that application of
pendimethalin 0.75 kg/ha + HH at 40 days after sowing followed by anilophos 0.40 kg/ha
+ one hand hoeing at 20 and 40 DAS and butachlor 1.00 kg/ha + one hand hoeing,
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recorded higher rice yield component like productive tillers per hill (11.9), panicle weight
(3.9g), number of grain /panicle (128.0) and test weight (25.5g). These treatments were on
par with each other for almost all yield attributes.
Highest number of effective tillers, grains per panicle, 1000 grain weight and
grain yield were recorded in hand weeding twice (20 and 40 DAT) which was on par
with application of Bispyribac sodium @ 20g/ha and significantly higher than
ethoxysulfuron @ 20g/ha and penoxsulam @ 25g/ha. This is due to less crop weed
competition during the crucial phase of crop establishment (Khaliq and Matloob 2012).
Highest number of panicle /m2 was recorded in weed free plots which was on par
with application of Bispyribac sodium (10-80 g/ha) or hand weeding twice. Regarding
panicle length and grains per panicle, post emergence application of Bispyribac- sodium
@ 25 g/ha registered highest panicle length and grains per panicle which was on par with
hand weeding and significantly higher than butachlor @ 1.5kg/ha (Veeraputhiran et al.,
2013). Similar result of yield attributes with Bispyribac sodium was also reported by
(Yadav et al., 2009).
Singh and Singh ( 2003) opined that maximum grain yield was recorded in
transplanted rice (48.29 q ha-1) followed by sprouted seeded under puddle condition
(44.82 q ha-1) and dry seeding (39.97 q ha-1). Singh et al. (2005) found highest number
of effective tillers /m2, panicle weight, grains per panicle and 1000 grain weight with two
hand weeding as compared to weedy check

2.5.3

Yield
Maximum grain yield was obtained in weed free plots which were comparable

with two hand weeding. Among herbicidal treatments, application butachlor @ 1kg/ha
recorded maximum grain and straw yield which was on par with hand weeding twice
(Mukherjee and Singh ,2005).
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Estimation of yield losses caused by competition from weeds ranges from 30100% (Dobermann and Fairhurst, 2000). Unchecked weed growth caused 53%
reduction in grain yield in puddled conditions, and 91% yield reduction in non-puddled
conditions (Ali and Sankaran, 1984). According to them puddled conditions, broadleaved weed are the main problem and maximum grain yield (64 q/ha) was obtained in
weed-free plots and minimum (35 q/ha) in weedy plots.
Kiran et al.(2010) observed highest grain yield with sequential application of
oxadiargyl @ 75 g/ha followed by Bispyribac sodium @ 30 g/ha which was comparable
with oxadiargyl @ 75 g/ha followed by penoxsulam @ 25 g/ha.
Singh et al. (2006) observed maximum grain yield in weed free plots being on
par with hand weeding twice and minimum in weedy check. The higher yield may be
attributed to lesser crop weed competition, better light transmission for photosynthesis,
increased nutrient uptake by crop which enhanced grain yield. These results are in
agreement with findings of Pathak et al. (2011).
Daniel et al. (2012) found among different weed control treatments,
pendimethalin 0.75 kg/ha + HH at 40 days after sowing registered significantly higher
grain (1.53 t/ha) and straw yields (2.74 t/ha). It was observed that in aerobic rice, the
grain yield could be increased by 5.5 to 10.4 times and the straw yield by 2.0 to 3.4 times
when weeds were effectively controlled. This may be attributed to enhanced availability
of nutrients, soil moisture and other resources due to effective weed control by
herbicides during early stages as reported by Singh et al. (2005).

2.5.4

Effect of weed control method on economics of direct seeded rice.
Hand weeding is laborious and generally more expensive. The weed control cost

is maximum for hand weeding (two hand weeding at 30 and 40 DAT) and the lowest for
chemical weed management (Hasunuzzaman et al., 2007). Kiran and Subramanian
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,(2010) reported that the highest benefit : cost ratio (3.06) was obtained with oxadiargyl
75 g/ha fb Bispyribac-Na 30 g/ha which was at par with hand weeding at 20 and 40 DAT,
oxadiargyl 75 g/ha fb penoxsulam 25 g/ha, due to reduced cost of weeding and increased
grain and straw yields in sequential application of herbicides.
According to Upasani et al. (2010)

among the weed control methords,

maximum net return (rs 9459/ha) and benefit-cost ratio (1.98) was recorded with
application of pretilachlor + safener 0.5 kg/ha followed by butachlor 1.5 kg/ha (Rs7479
/ha and 1.64) with one hand weeding at 25 days sowing, chlorimuron+metasulfuron in 4
g/ha (Rs 7259 /ha and 1.79) and weed free (Rs 5029 and 1.40) and minimum in weedy
check (Rs -366/ha and 1.04) treatment. In most of the cases it has been observed that
chemical weed control is economical than other methods (Mukhopadhyay, 1997 and
Duary & Mukhopadhyay, 2004).
Application of Bispyribac sodium @ 20g/ha was more remunerative having B: C
ratio (2.63) than application of cyhalofob-butyl @ 75g/ha (2.38) and butachlor @ 1.5
kg/ha (2.42) (Subramanian et al., 2006). Similar findings have also been reported by
Yadav et al. (2009).
According to Rawat et al. (2012) in direct seeded rice, the minimum cost of
cultivation (17028 /ha) was registered under control plot. However, it was maximum (`
25428 /ha) under hand weeding twice (at 20 and 40 DAS). The cost of cultivation under
different herbicides treatment varied from ` 17,800 to 22,000. The cost of cultivation of
weed free treatment receiving two hand weeding was the highest due to maximum variable
cost, which was not affordable by the poor farmers and at the same time availability of
laboures during peak period is also questionable. Use of herbicides for control of weeds
seems to be cheaper. Application of Bispyribac-sodium 20 g/ha was more remunerative
B:C ratio (2.63) than rest of treatment including weed free treatment (2.06). Similar
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finding have also been reported by Subramaniun et al.( 2006) and Yadav et al. (2009).
Mahajan and Timsina (2011) reported that the highest net returns ($1083) and water
productivity (0.60 kg/m3) were observed for N application of 150 kg/ha and weeds were
controlled with Pendimethalin + Bispyribac Na + 1 HW. We suggest that Pendimethalin +
Bispyribac Na + 1 HW is the best integrated weed management strategy to control weeds,
and to increase yield, water productivity, and profitability.
Hussain et al. (2008) conducted an experiment to manage the weeds in direct
seeded rice and concluded that the weedicides nominee 10 SC (Bispyribac- sodium) 250
ml/ha and sunstar gold 60 WG (ethoxysulfuron) 62.5 g/ha apply 15 and 25 days after
sowing proved as the best weedicides with 90.5 and 87.19% weed control efficiency
respectively. The paddy yield in both the weedicide treatments was also comparatively
higher than other weedicides. The highest net benefit was obtained by the application of
nominee 10 SC followed by sunstar gold 60 WG treatment while the lowest net benefit
was provided by control (weedy check).
Mishra et al (2007) observed that in direct seeded rice, pre emergence pretilachlor
application of herbicide followed by 1 hand-weeding at 30 DAS gave maximum
benefit:cost ratio (1.97), and hence proved more remunerative than the other weed control
treatments. The lower B:C ratio (1.45) in transplanted rice was ascribed to higher cost of
production due to additional cost involved in puddling and transplanting of rice.
Bahar and Singh (2004) reported that weed control in direct seeded rice can be
accomplished by combination of cultural and mechanical method, however it is labour
intensive and reduce the benefit : cost ratio. They suggested that chemical method of
weed control may be best suited as it can take care of weeds right from the beginning of
crop growth.
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Chapter-3

MATERIALS AND METHODS
The experiment conducted on “Effect of establishment and weed control
methods on growth and yield of rice. (Oryza sativa L.)” was carried out during the
kharif season of 2014. This chapter deals with the material used and methods description
of the soil, weather condition during the course of investigation.

3.1

Experimental site
The experiment was conducted in plot No 45 located in the western section of

agronomical research farm of Birsa Agricultural University, Ranchi, Jharkhand. The
experimental plot was typical medium paddy land having well drained soil with uniform
topography.

3.2

Geographical location
Geographically, agronomical research farm of Birsa Agricultural University,

Ranchi, Jharkhand is situated at 23°17´ N latitude and longitude of 85°10´ E with an
altitude of 625 m above the mean sea level.

3.3

Climatic and weather condition
The experimental site, Ranchi comes under the VII Agro-climatic region of India

i.e. eastern plateau and hills which is termed as sub-humid with hot summer and cold
winter. The source of rainfall is south-western monsoon. It receives an average annual
rainfall of 958 mm (based on 80 years mean), mostly (85%) concentrated during the
period of June to September. A few showers are expected during winters and
occasionally during summer months. May and June are the hottest months with average
maximum temperature of 33.6˚C and 36.2˚C, respectively. January is the coldest month
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of the year when the temperature falls 6.4˚C. The cold period continues up to the month
of February and the temperature starts rising up from the month of March.

3.4

Meteorological condition during the period of investigation
The experimental site is situated in sub-humid belt of Jharkhand. Three main

seasons are available in this region i.e. summer season (March-June), rainy/kharif season
(July-October) and Winter/Rabi (November-February). Meteorological data of rainfall,
temperature, relative humidity, sunshine and potential evapo-transpiration (PET) from
July 2014 to October 2014 are furnished in Appendix-I.

3.4.1

Rainfall
Data showed that rice crop received rainfall of 758 mm during crop season i.e.

11th July to 14rd 0ctober 2014. The distribution in July, August, September, and October
during crop season varied as crop received 200.5, 197.1, 191.7 and39.4 mm rainfall
respectively with 18 numbers of total rainy days.

3.4.2

Temperature
The mean maximum and minimum temperature during crop season was 28.4⁰C

and 20.9⁰C with 33.5⁰C highest and 11.0⁰C lowest temperature recorded on 17th
September and 31th October, 2014 respectively.

3.4.3

Sunshine Hours
The daily sunshine hours during crop period ranged from 0 to 10.6 hours/day.

The mean sunshine hour during crop period was 5.7 hours/day. It was observed that solar
radiation was sufficient in the experimental area during the year.
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3.4.4

Wind Velocity
The mean wind velocity during the crop season was 4.4 km/hr. Mean monthly

wind speed during crop period for July, August, September and October was 5.4, 3.7,
3.1, 4.4 and 1.7 km/hr respectively.

3.4.5

Relative Humidity
Mean monthly relative humidity at 7 AM and 2 PM during the crop period was

83.0/68.0. However, same for July, August, September and October was 82.0/66.1,
83.1/70.0, 84.7/67.9 and 83.6/68.3 respectively.

3.5

Physico-chemical properties of the experimental field
Random soil samples were collected from 10 places up to 15 cm depth just before

initiation of experiment to determine the physico-chemical properties of the soil. A
composite sample was drawn from mixed representative sample and used for analysis.
The procedures adopted for analysis and values obtained are given in Table 3.5.1.
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Table-3.5.1: Physico-chemical properties of the experimental site
No.

Particulars

Values

Rating

Methods used

A. Physical-Mechanical composition
Sand (%)

38.4%

-

Silt (%)

30.8%

-

Clay (%)

31.2%

-

Textured class

Sandy clay

(Means and Parcher, 1965)

-

loam
Bulk density(Mg/m3)

Bouyoucos hydrometer method

1.37

-

263.4

Low

Soil core sampler method
(Piper, 1967)

B. Chemical composition
1.

Available nitrogen (kg/ha)

2.
3.

Available phosphorus
(kg/ha)
Available potassium (kg/ha)

4.

pH (1:2.5, Soil : water)

5.

Organic carbon (%)

3.6

Alkaline permanganate method
(Subbiah and Asija, 1956)

15.9

Medium Bray‟s P-1 (Jackson, 1973)

137.5

Medium

Ammonium acetate method (Hanway
and Heidal, 1952)
Glass electrode pH meter
Acidic
(Jackson,1973)
Walkley and Black rapid tritration
Low
method (Jackson, 1973)

6.1
0.37

Cropping history of the experimental field
The Cropping history of the experimental field during last five year was as

below:
Table-3.6.1: Cropping history of the experimental field
Year

Rainy season crop

Winter season crop

2008-2009

Rice

Wheat

2009-2010

Rice

Wheat

2010-2011

Rice

Wheat

2011-2012

Rice

Wheat

2012-2013

Rice

Wheat

2013-2014

Experiment

Wheat
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3.7

Experimental details
The experiment was laid out in a split plot design with four treatments replicated

thrice times. The rice crop was sown 20 cm apart from row distance and 10 cm plant to
plant. The treatments comprised of different weed management practices as given in
Table 3.3.
Total number of treatment

:

4

Main plot (Establishment method) :

2 (two)

Sub plot (weed control)

4 (four)

Replication

:
:

3 (Three)

Total number of plot

:

Design

:

Split Plot Design

Total experimental area

:

480 m2

Gross plot area

:

5.0 m x 4.0 m = 20 m2

Spacing

:

20 cm

Dibbling

:

24

10 cm (Hill to Hill)

Seed rate

:

45 kg/ha

Fertilizer dose (N: P: K)

:

120:60:40 Kg/ha
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Layout plan
The layout of the experiment is given in fig:

T3

T4

3.7.1

T2

Drainage Channel
T1

T2

T1

T4

T3

Fig: Experimental layout plan

T2

T1

T4

T3

T3

T4

T2

5m

T2

T1

T2 : Hand Weeding (20,30 and 40 DAS
T4 : Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D

T1

T1

T4

T4

T3

T3

T2

Treatments
Establishment Method: 2(Main plot)
E1 : Dry Seeded,
E2 : Wet seeded
Weed control: 4 (Sub plot)
T1 : Weedy check,
T3 : Pretilachlor+safener fb Bispyribac-sodium,
Plot Size
:
5X4m
Replication
:
3 (Three)
Design
:
Split plot

4m

N
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Variety

:

Lalat
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3.7.2: Treatment details
Table-3.7.3: Treatment details of the experiment
Nomenclature Treatments
T1

Weedy check

T2

Hand weeding at 20, 30 and 40 DAS

T3

Pretilachlor @0.75kg a.i/ha with safener at 2-3 DAS fb Bispyribac Na 25g
a.i/ha at 15-20 DAS.

T4

Pretilachlor @0.75kg a.i/ha with safener at 2-3 DAS fb Bispyribac Na 25g
a.i/ha at 15-20 DAS fb 2,4-D Na Salt@1.50kg/ha at 25-30 DAS

3.8

Materials used for the experimentation

3.8.1

Rice cultivar
The rice variety „Lalat‟ was grown in this experiment also known as IET-9947. It

matures in about 125-130 days after sowing. It is semi dwarf in nature with short, bold
grain and white kernel. The yield potential of this variety is 40q/ha.

3.8.2

Fertilizer
Urea (46 % N), Diammonium phosphate (18 % N and 46 % P2O5) and Muriate of

Potash (60 % K2O) were used as source of fertilizer. The recommended fertilizer dose
for nitrogen, phosphorus and potash were 120, 60 and 40 kg/ha, respectively.
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Table-3.9:

Meteorological records during the period of experiment
TEMPERATURE
(0C)
Max.
Mini.
35.3
24.8
29.6
21.0
32.7
22.2
27.9
22.8
32.0
23.3
30.3
23.3
31.5
22.2
30.8
22.2
27.9
22.5
29.8
23.0
30.8
23.0
28.3
22.1
28.7
21.3
32.0
22.3
29.8
22.6
29.8
19.5
30.4
19.9
29.7
20.1
26.5
15.2
27.9
14.9
27.7
13.2

Standard
Meteorological
Week
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

SUN
RAIN EVAPO.
SHINE
7:00 AM 2:00 PM Hrs day-1 (mm)
(mm)
85.6
55.1
65.5
44.3
33.8
83.3
69.9
26.0
48.7
15.9
83.0
65.4
44.3
35.4
24.5
85.9
74.4
18.6
119.8
14.1
82.1
68.3
48.2
9.3
25.8
82.4
72.0
14.6
19.8
9.3
82.9
74.0
37.2
16.2
20.0
82.4
73.6
35.1
79.0
7.5
81.9
73.3
12.4
69.6
8.2
83.4
73.4
40.4
32.0
19.9
82.1
72.1
49.4
16.5
21.2
83.9
71.4
42.4
29.0
17.0
82.0
73.0
42.1
45.9
14.5
82.3
73.7
56.2
80.3
24.3
81.4
71.7
47.0
36.5
13.2
84.6
72.0
57.5
0.0
26.0
80.9
71.7
61.6
0.0
31.7
81.4
71.4
44.3
36.3
17.7
81.1
70.9
57.8
0.0
25.5
81.1
68.9
33.0
3.1
16.3
81.6
57.6
60.1
0.0
25.9
R.H. (%)

Source: Agricultural Physics, Ranchi agriculture College, Kanke, Ranchi, Jharkhand
Graph
140.00

42

120.00

RH (%) at 7 am

119.80

RH (%) at 2 pm
Sunshine hrs

80.00
32

60.00
40.00

38.49

27

27.89

Temperature

37

Rainfall

100.00

Max temp (0C)

Min temp (0C)
Rainfall (mm)
Rainy days

20.00

15.16

9.30

Evaporation (mm)

0.00

22
1

3

5

7

9

11 13 15 17 19 21
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3.10

Rice variety
The rice variety Lalat was grown in this experiment. The scientific name of this

variety is IET- 9947. It matures at about 125-130 days after sowing. It is semi dwarf in
nature with short, bold grain and white kernel. The yield potential of this variety is 4000
Kg/ ha. It is susceptible to green leaf hopper and brown plant hopper.

3.11

Herbicides used in experiment and their method of application

1.

Bispyribac-sodium

Common name

:

Bispyribac-sodium

Trade name

:

Nominee gold

Active ingredient

:

10 % SC

Molecular formula

:

C19H17N4NaO8

Chemical name

:

sodium 2,6-bis(4,6-dimethoxypyrimidin-2-yloxy)benzoate

Substance group

:

Pyrimidinyl carboxy compound

Structural formula

Mode of action
The mode of action for Bisparibac-sodium is to inhibit the enzyme acetolactate
synthase (ALS) and the subsequent biosynthesis of essential amino acids, which in turn
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interferes with cell division and causes cessation of plant growth, leading to chlorosis,
necrosis, and death of sensitive plants. The selectivity of Bisparibac-sodium is a result of
absorption, translocation, and differential metabolism. In sensitive plants, Bisparibacsodium is absorbed through the leaf surface and translocated throughout the plant. In
insensitive plants, such as rice, Bisparibac-sodium is rapidly metabolized to non
herbicidal products.

2.

Pretilachlor

Common name

:

Pretilachlor

Trade name

:

Rimove

Active ingredient

:

50% EC

Molecular formula

:

C17H26ClNO2

Chemical name

:

2-chloro-2', 6'-diethyl-N-(2-propoxyethyl)acetanilide

Substance group

:

Chloroacetamide

Structural formula
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Mode of action:
Pretilachlor belongs to the chloroactamide class of herbicides, It is selective preemergence Broad spectrum herbicide.which inhibits growth and reduces cell division.it
affect the early development of susceptible plants by the inhibition of protein, nucleic
acid, lipid or gibberelic acid syntheses.

3.

2, 4-Dichlorophenoxyacetic acid

Common name

:

2, 4-D

Trade name

:

2, 4-D hedonal trinoxo

Active ingredient

:

38.6%

Molecular formula

:

C8H6Cl2O3

Chemical name

:

2, 4-Dichlorophenoxyacetic acid

Substance group

:

2, 4, 5-T, Dichlorprop

Structural formula

Mode of action:
2, 4-D is a synthetic auxin, which is a class of plant growth regulators. It is
absorbed through the leaves and is translocated to the meristems of the plant.
Uncontrolled, unsustainable growth ensues causing stem curl-over, leaf withering, and
eventual plant death. 2, 4-D is typically applied as an amine salt, but more potent ester
versions exist as sensitive to well. It is selective systemic post-emergence herbicide used
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to control many broad leaved weed in cereal crops, sugarcane, plantation, crop and noncrop area. Mostly dicotyledonous crop are sensitive to 2, 4-D.

4.

Safener:
Herbicide safener selectively protect crop plants from herbicide damage without

reducing activity in target weed species. They are used commercially to improve
herbicide selectivity between crop and weed species and can be applied either as a
mixture with the herbicide or as a seed-treatments to the crop seed prior to sowing.
In addition, safener can be used to address difficult weed problems, which, for
technical and economic reasons, are unlikely to be solved by the development of
conventional selective herbicides. The ability of safener to prevent the detrimental effects
of herbicides originally led to suggestions that safener interact with those biochemical
processes or target proteins whose activity would normally be inhibited by the herbicide.
The structural similarity of several herbicide-safener combinations led to development of
the competitive antagonist.
Safener improve crop tolerance to herbicides by regulating the expression of
genes involved in herbicide metabolism.

3.11.1 Application of herbicides
The herbicides dose was calculated on the basis of net plot size for rice. The
following formula was used to compute the doses of herbicides.
R x 100
Q=

X
P

Where,

A
1000

Q

=

Quantity of herbicide product required

R

=

Recommended rate per hectare

P

=

Active ingredient in the product

A

=

Plot area in hectare
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3.12

Agronomic practices
The preparation of field for dry seeded was done when soil reached to the

working condition. The field was prepared by ploughing with tractor drawn cultivator
followed by cross harrowing to pulverize the soil. Finally, the field was leveled with
planker. Experimental plots, bunds and channels were demarcated as per layout plan.
For wet seeded of rice seed, the land was prepared by puddling operation. For
this, land was ploughed twice at minimum water with the help of tractor drawn plough.
After ploughing, harrowing was done and then the field was leveled by ladder.

3.12.1 Fertilizer application:
The recommended dose of fertilizers @120kg N, 60kg P2O5 and 40kg K2O ha-1 were
applied from urea, single super phosphate and muriate of potash respectively. Half dose of
nitrogen and full amount of phosphorus and potassium were applied in experimental field as
basal at the time of sowing as the case may be. Rest half of nitrogen was applied in two splits
as top dressing i.e. one fourth of nitrogen was top dressed at 25 days after sowing and the
rest one fourth of nitrogen at 45 days after sowing.

3.12.2 Sowing.
Direct line sowing was performed manually on 11th July 2014. Seeds was sown at
a spacing of spacing of 20 cm row to row 10 cm plant to plant using 45 kg seed/ha. .
Seeds were sown of a depth at a 2-3 cm. 2 to 3 seed/hole. Dibbling at 10 cm (Hill to
Hill).

3.12.3 Weeding.
Hand weeding was done as per treatment at 20, 30 and 40 days after sowing.
Herbicides were also applied in the experimental plot as per treatment.
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Table-3.13:
Sr.
No
1.

Schedule of cultural operations

Operation

Date

Field preparation

8th July

2.

Layout

9th July

3.

Sowing

11th July

4.

Gap filling

19th July

5.

Fertilizer application
11th July

Basal

17th August

First top dressing by urea

15th September

Second top dressing by urea
6.

Application of herbicides
Pre-emergence
14th July

Pretilachlor (2-3DAS)
Post-emergence

27th July

Bispyribac sodium (16 DAS)

13th August

2,4-D (32 DAS)
7.

Manual weeding
Manual weeding (20 DAS)

1th August

Manual weeding (30 DAS)

11th August

Manual weeding (40 DAS)

21th August

8.

Harvesting

15th October

9.

Threshing and Winnowing

19th and 20th October

Chemical weed management
Table-3.14:
S.
No.
1.

Detail of herbicides application

Bispyribac –Na

Trade
name
Nominee
Gold

a.i.
(%)
10 SC

2.

Pretilachlor

Rimove

50%
EC

3.

2,4-D

2,4-D
hedonal
trinoxo

38.6%

Common name

Chemical name

Dose/ha

Sodium-2,6-bis
(dimethoxypyrimidin-2yloxy) benzoate
2-chloro-2', 6'-diethyl-N-(2propoxyethyl)acetanilide

250g

2,4-Dichlorophenoxyacetic
acid

1.5kg

1.5kg
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3.14.1 Harvesting threshing and winnowing:
Rice was harvested at maturity from each main plot separately. The produce was
left in the field to dry for 3-4 days. The plot wise bundles were dried in the sun before
threshing was done manually. The grains were cleaned by winnowing and paddy straw
was dried properly. After proper drying plot wise weight of grains after complete sun
drying to 14 per cent of moisture level and straw were recorded separately.

3.15

Methods of recording observations
The techniques followed for recording various observations are described below:

3.15.1 Growth attributes of rice
3.15.2 Plant population
Numbers of plants were counted from randomly selected one meter row length
from two places in each plot at 20 days after sowing of rice. Thus, the numbers of plants
obtained per meter row length were converted into per meter square.

3.15.3 Plant height (cm)
The plant height of ten randomly selected plants from each plot was measured at
30, 60, 90 days after sowing and maturity stage of rice crop. The height was measured in
cm from ground level to tip of the longest leaf or the panicles as the case may be. The
average height was worked out.
3.15.4 Number of tillers/m2
Tiller number of rice crop were counted from randomly selected one meter row
length from two randomly selected places in each plot at 30, 60, 90 days after sowing
and at maturity stages of crop. The mean values represented the number of total tillers
per meter row length and were converted to total tillers/m2.
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3.15.5 Dry matter accumulation (g/m2)
Rice plants from 20 cm row length selected randomly from two outer most rows
for destructive sampling at 30, 60, 90 DAS and at maturity stage. Samples were cut from
ground level. Leaves stem and panicles were separated from these samples. The samples
were sun dried and kept at 60 ± 5⁰C in oven till constant weight and accordingly dry
weight of different plant parts were recorded for dry matter accumulation by plants. The
values were transformed into dry matter accumulation in g/m2.

3.15.6 Crop growth rate (CGR)
CGR represents dry matter accumulation per unit area per unit time. The values
were calculated by using the following formula as suggested by Leopold and
Kridemann (1975). The unit of CGR is g/m2/day. Crop growth rate was calculated
between 30-60, 60-90 DAS and 90 DAS to maturity stage.
Crop growth rate (g/m2/day) =

W2 - W1
t2 - t1

Where,
W2 and W1 are plant dry weight at time t2 and t1

3.15.7 Yield component and yield
3.15.8 Number of effective tillers/m2
Number of panicle bearing tillers were counted within onemeter row length from
randomly selected two rows of each plot at maturity stage of crop. Panicle bearing tillers
were averaged and converted to per meter square.
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3.15.9 Panicle length (cm)
Ten panicles selected randomly from harvested produce were measured from the
neck-node to the tip of the apical grains. Thus, the average length of panicle was
determined.

3.15.10 Number of grains/panicle
A random grain samples were taken from the produce of harvest of each net plot.
After threshing, cleaning and drying filled grains were counted and weighed in gram.

3.15.11 Grain and straw yield
After proper sun-drying, the produce of the net plot was tied in bundles and weighed
to determine the biomass produce (grain + straw). The clean seeds obtained after threshing
and winnowing from each net plot was weighed. The results were expressed on 14 per cent
moisture basis. The straw yield was obtained by subtracting weight of the seed yield from
the total weight of the bundle and converted to kg/ha.

3.15.12 Harvest index (HI)
Harvest index was calculated from the economic yield and biological yield by
using expression given below as suggested by Singh and Stoskoph (1971).
Harvest index (HI) was calculated by the following formula:
Grain yield (kg/ha)
Harvest index (%) =

X 100
Biological yield (grain + straw) (kg/ha)

3.16

Studies on weeds

3.16.1 Weed density (No/m2)
The weed population of different weeds species in each plot were studied on 30
and 60 DAS. A rectangular iron frame, the quadrate, measuring 25 x 25 cm was placed
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randomly at two spots in border rows on either side of each plot. Weeds within the
quadrate were counted. Thereafter, they were classified into three categories viz: grasses,
broad leaves and sedges Weeds. The observation thus made was computed to give weed
density (No/m2) before statistical analysis.
3.16.2 Dry matter production of weeds (g/m2)
The weed samples taken for recording observation on weed density at 30 and 60
days after sowing were sun dried to remove any excess moisture present on the surface
of weeds then oven dried at 60ºC ± 5ºC. After complete oven drying the dry weight was
recorded on electronic balance and converted into g/m2. Dry matter of weeds was
subjected to square root of transformation i.e. √X + 0.5 prior to statistical analysis for
test of significance.

3.16.3 Weed control efficiency (%)
The weed control efficiency was calculated on the basis of reduction in dry
matter production in treated plot in comparison with the control plot and expressed in
percentage.
DWC - DWT
WCE (%) =

X 100
DWC

Where,
WCE =

Weed control efficiency

DWC =

dry weight of weeds in weedy check plot (g/m2)

DWT =

dry weight of weeds in treated plot (g/m2)

3.16.4 Weed index (%)
YWFC - YT
WI (%) =

X 100
YWFC
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Where,

3.17

WI

=

weed index

YWFC

=

yield of the crop in weed free check (kg/ha)

YT

=

yield of the crop in plot under treatment (kg/ha)

Economics

3.17.1 Cost of cultivation
Cost of cultivation for each treatment was calculated separately. Gross return
(Rs/ha) was obtained by converting the harvested produce into monetary terms at the
prevailing market rate during the course of studies for every treatment. These values
were used to calculate net return (Rs/ha) and benefit: cost ratio for each treatment was
calculated with the help of the following formula:

3.17.2 Gross return
It is total monetary value of the produce and by product (grain and straw)
obtained from the crop raised. It is calculated by multiplying the yields with the
prevailing market prices and expressed as Rs./ha.
Grain yield (kg/ha) x Market price (Rs/kg)
Gross return (Rs/ha) =

+
Straw yield (kg/ha) x Market price (Rs/kg)

3.17.3 Net return
It is also referred to as net profit and represents the actual income to the farmer. It
is calculated as follow:
Net return (Rs/ha) = Gross return (Rs/ha) – Cost of cultivation (Rs/ha)

3.17.4 Benefit: Cost ratio
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This index provides an estimate of the benefit derived for the expenditure
incurred in adopting a particular practice. It is calculated by the following formula.

Net return (Rs/ha)
Benefit: cost ratio =
Total cost of cultivation (Rs/ha)

3.18

Statistical analysis
The analysis of variance method (Gomez and Gomez, 2003) was followed for

statistical analysis of the various data. The significance of different sources of variations
was tested by “error mean square method” of Fisher Snedecor‟s „F‟ test at probability
level 5%. In the tables of result the standard error of mean (SEm±) and the value of least
significant difference (critical difference) at 5% between mean have been provided. Data
on weed count and weed biomass were subjected to square root transformation X+0.5 to
make the analysis of variance valid (Gomez and Gomez, 2003).
In order to compare the mean value of the treatments, standard error and critical
values were calculated as follows:
Table-3.18.1: Analysis of variance for split plot
Source of variance
Replication

Df
r-1

SS
RSS

MS
RMS

F
RMS/EMS

Treatment

t-1

TSS

TMS

TMS/EMS

Error

(r-1)(t-1)

ESS

EMS

Total

rt-1

Total SS

1.
2.
3.
4.

Standard error of mean SEm± = √EMS/r
Standard error of difference SEd = √2 EMS/r
Critical difference (CD) = SE (d) x t value at 5% error (df)
Coefficient of variation (cv) = √EMS/GM x 100
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Where,
df

=

Degree of freedom

E.M.S

=

Error mean square

S.S

=

Sum of squares

M.S.S

=

Mean sum of squares

RSS

=

Replication sum of squares

TSS

=

Treatment sum of squares

ESS

=

Error sum of squares

RMS

=

Replication mean squares

TMS

=

Treatment mean squares

r

=

Replication
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Chapter-IV

EXPERIMENTAL RESULTS
The field experiment entitled “Effect of establishment and weed control
methods on growth and yield of rice. (Oryza sativa L.)” was conducted during kharif
2014 at agronomical research farm of Birsa Agricultural University, Ranchi, Jharkhand.
The findings obtained during the course of investigation entitled “Effect of
establishment and weed control methods on growth and yield of rice (Oryza sativa
L.)” have been presented in this chapter. Data on all parameters were recorded during
the course of investigation and subjected to statistical asodiumlysis for valid references,
graph or pictorial depiction are also shown where it was necessary. Statistical
interpretations have been presented in this chapter.

4.1

Observations on weeds

4.1.1

Weed flora
Weed flora present in the experimental plot during kharif 2013 were collected,

identified and grouped into in three categories i.e. grasses, broad-leaved and sedge
weeds. Predomisodiumnt weed species observed in the experimental field are depicted in
table 4.1.
The experimental field was infested with all three categories of weeds (Table
4.1) under six families. The total number of weed species was 13 out of which
sodiummely Echinochloa crusgalli (L.) P Beauv., Setaria glauca Beauv., Eleusine indica
Gaerts. and Dactyloctenium aegyptium (L.) among grasses, Ludwigia parviflora (L.)
Roxb., Commelisodium benghalensis L., Eclipta prostrata L., Spilanthes acmella,
Marsilia quadrifolia L. among broad leaf weeds and Cyperus iria L., Fimbristylis
miliacea (L.) Vahl., Kyllinga bravifolia L., Cyperus difformis L., among sedges made the
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bulk of weed flora in direct seeded rice field. Among all the weed categories grassy,
broad leaved and sedges weeds accounted for 32.25, 26.67, and 41.08 % respectively

Table-4.1.2: Weed species observed in the experimental field
Category
of weeds

Grassy
weeds

Broad
leaved
Weeds

Sedges

Botanical
Sodiumme

Family

Echinochloa
crusgalli (L.) P
Beauv.
Bracharia
milliformis.
Eleusine indica
Gaerts.
Dactyloctenium
aegyptium (L.)
Ludwigia
parviflora (L.)
Roxb.
Commelisodium
benghalensis L.
Eclipta prostrata
L.
Spilanthes
acmella
Marsilia
quadrifolia L.
Cyperus iria L.

Poaceae

Fimbristylis
miliacea (L.)
Vahl
Kyllinga
bravifolia(L)
Cyperus
difformis
Total

Cyperaceae

Common
Sodiumme
Barnyard
grass

Poaceae

Single grass

Poaceae

Goose grass

Poaceae

Crow foot
grass
Water
purselane

Osodiumgraceae

Commelisodiumceae Day flower
Asteraceae

False daisy

Asteraceae

Cyperaceae

Toothace
plant
Four leaf
clover’s
Rice foot
sedge
Globe
fringerwh,
Choti bhui
Kyllinga

Cyperaceae

Nut sedges

Marsileaceae
Cyperaceae

Relative
No/m2 composition
(%)
41

6.92

2

4.73

116

19.59

6

1.01

88

14.86

22

3.71

15

2.53

15

2.53

18

3.04

79

13.34

154

26.01

6

1.01

4

0.67

592

100

Among species, Fimbristylis miliacea (L.) Vahl (26.01%), Eleusine indica
Gaerts. (19.59%), Ludwigia parviflora (L.) Roxb. (14.86%), Cyperus iria L. (13.34%),
Echinochloa crusgalli (L.) P Beauv. (6.92%), Setaria glauca Beauv. and Marsilia
quadrifoliata L. (3.04% each), Eclipta prostrata L. (2.53%), Commelisodium
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benghalensis L. (3.71%), Spilanthes acmella(2.53%), and Dactyloctenium aegyptium
(L.) (1.01) predomisodiumntly infested the field.
4.1.3

Weed density (No/m2)
The data on weed density (m-2) recorded at different stages of crop growth (30

and 60DAS) as influenced by weed control measures have been statistically
asodiumlyzed and presented in this section.
Weed control measures significantly influenced the weed density at all the
progressive growth stages of crop. The minimum weed density was observed in weed free
plot (hand weeding at 20, 30 and 40 DAS) which was significantly lower than all chemical
weed control at all the growth stages of crop. The data on weed density No/m2 as influenced
by weed control methods at different growth stages of crop are presented in Table 4.2
An overview of weed density at different establishment methods and weed
control measures revealed the maximum weed density at 60 DAS.
Table-4.2: Density of weeds (No/m2) in direct-seeded rice as influenced by
establishment and weed control methods
Treatment
Establishment Methods
Dry Seeded
Wet seeded
SEm ±
CD (P=0.05)
Weed Control methods
Weedy Check
Hand Weeding (20,30 and 40
DAS
Pretilachlor+safener fb
Bispyribac-sodium
Pretilachlor+safener fb
Bispyribac-sodium fb 2,4-D
SEm ±
CD (P=0.05)
Interaction

Grassy
weeds
13.22
(171)
10.93
(122)
0.50
NS
17.23
(300)
7.8
(54)
13.02
(173)
10.60
(113)
0.93
2.90

30DAS
Broad
leaved
11.94
(145)
11.93
(146)
0.63
NS
15.04
(229)
7.42
(57)
13.18
(177)
12.09
(149)
0.77
2.37

Sedges
12.92
(170)
11.71
(140)
0.96
NS

Grassy
weeds
14.79
(221)
14.68
(218)
0.73
NS

19.86
(398)
7.75
(59)
11.72
(140)
10.15
(108)
0.77
2.43

20.38
(418)
11.51
(136)
14.17
(203)
12.89
(169)
1.03
3.16

60DAS
Broad
leaved
15.23
(234)
14.07
(201)
0.42
NS
21.64
(471)
11.18
(127)
14.30
(208)
11.49
(135)
0.98
3.03

Sedges
14.04
(200)
12.06
(149)
0.25
1.54
17.46
(308)
9.11
(86)
14.35
(209)
11.29
(130)
0.81
2.49
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SEm ±
CD (P=0.05)
CV%

1.32
NS
18.93

1.08
NS
15.77

1.08
NS
15.29

1.45
NS
17.04

1.39
NS
16.45

1.14
NS
15.15

*Data in parenthesis were transformed to√ x+0.5 before asodiumlysis
4.2.1

Number of grassy weeds/ m2 at 30 DAS

Establishment methods:
No significant difference was observed for weed density due to different
establishment methods at 30 days after sowing. However dry seeded recorded higher
grassy weed density (171/m2) as compared to wet seeded methods of rice establishment
at 30 days after sowing and was 28.65% higher than wet seeded.

Weed control methods:
Among weed control methods hand weeding thrice (20, 30 and 40 DAS) recorded
significantly lower weed density (54/m2) than weedy check but at par with application of
Pretilachlor (0.75Kg a.i/ha) with safener fb Bispyribac-sodium (250ml/ha) fb 2,4-D and
application Pretilachlor (0.75Kg a.i/ha) with safener fb Bispyribac-sodium (250ml/ha)
except weed check.

4.2.2

Number of broadleaved weeds/ m2 at 30 DAS

Establishment methods:
No significant difference was recorded for weed density due to different
establishment methods at 30 DAS.However wet seeded recorded higher broadleaved
weed density (146 /m-2) as compared to dry seeded methods of rice establishment at 30
days after sowing .

Weed control methods:
Hand weeding thrice recorded significantly lower weed density (57/m2).
Significantly among chemical weed control methods lowest weed density was observed
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in application of Pretilachlor (0.75Kg a.i/ha) with safener fb Bispyribac-sodium
(250ml/ha) fb 2,4-D (1.50kg/ha) as compared to weedy check (229/ m2) but at par with
Pretilachlor(0.75Kg a.i/ha) with safener fb Bispyribac-sodium (250ml/ha)(177/ m2 ).
4.2.3

Number of sedge weeds/ m2 at 30 DAS

Establishment methods:
No significant difference was recorded for weed density of sedges due to
different establishment methods at 30 DAS. However dry seeded recorded higher sedge
weeds density (170 /m-2) as compared to wet seeded methods of rice establishment. This
was 17.64% higher at 30 days after sowing.

Weed control methods:
Among weed control treatments hand weeding recorded significantly the lowest
weed density (59/m2) of sedges as compared to weedy check (398/ m2) but at par with
rest of the treatments.

4.2.4

Number of grassy weeds/ m2 at 60 DAS.

Establishment methods:
No significant difference was observed for weed density due to different
establishment methods at 60 days after sowing.

Weed control methods
Among weed control treatments hand weeding recorded significantly the lowest
weed density (136/m2) as compared to weedy check (418/ m2) but at par with rest of the
treatments.

4.2.5

Number of broadleaved weeds/ m2 at 60 DAS

Establishment methods:
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Statistically similar weed density of broad leaved was observed due to different
establishment methods at 60 days after sowing.

Weed control methods
Among weed control methods hand weeding recorded significantly the lowest
weed density (127/m2) as compared to weedy check (471/ m2) but at par with rest of the
treatments

4.2.6

Number of sedge weeds/ m2 at 60 DAS

Establishment methods:
No significant difference was observed for weed density of sedges due to
different establishment methods at 60 days after sowing.

Weed control methods
Among weed control methods, hand weeding thrice recorded significantly the
lowest weed density (86/m2) of sedges than rest of the treatments but at par with
application of Pretilachlor(0.75Kg a.i/ha) with safener fb Bispyribac-sodium (250ml/ha)
fb 2,4-D (1.50kg/ha).

4.3

Dry matter accumulation of Weed
Dry matter accumulation of grassy, broad leaved weeds and sedges are presented

in Table 4.3.1

Experimental Results.......44

Table-4.3.1: Dry matter accumulation by weeds (g/m2) as influenced by
establishment and weed control methods
Treatment
Establishment
Method
Dry Seeded
Wet seeded
SEm ±

30DAS
60DAS
Grassy Broad
Grassy Broad
Sedges Total
Sedges
weeds leaved
weeds leaved
10.53
6.12
8.38
25.21 12.74
7.26
14.04
(113)
(41)
(73)
(227) (169)
(56)
(200)
10.16
5.58
7.32
23.89 11.78
6.54
12.06
(106)
(34)
(57)
(197) (139)
(46)
(149)
0.5
0.25
0.22
0.97
0.59
0.27
0.25

Total
36.95
(425)
27.56
(334)
0.31

NS

NS

NS

NS

NS

NS

NS

1.8

18.27
(337)
6.16
(41)

8.32
(72)
4.68
(25)

9.55
(94)
5.55
(34)

36.14
(503)
16.40
(100)

16.70
(281)
10.30
(109)

9.18
(87)
5.59
(34)

17.45
(308)
9.11
(86)

43.33
(676)
25.17
(229)

9.85
(99)

5.59
(34)

8.41
(73)

23.85
(206)

12.10
(147)

6.45
(45)

14.35
(209)

32.90
(401)

7.11
(53)

4.81
(26)

7.89
(65)

19.81
(144)

9.94
(102)

6.38
(44)

11.29
(131)

27.61
(277)

0.72

0.51

0.55

1.50

0.89

0.55

0.81

1.5

2.21

1.57

1.69

4.1

2.75

1.68

2.49

6.9

SEm ±

1.01

0.71

0.59

1.42

0.98

0.77

0.86

2.26

CD (P=0.05)

NS

NS

NS

NS

NS

NS

NS

NS

17.01

21.28

12.5

10.28

13.91

19.37

17.25

12.14

CD (P=0.05)
Weed Control
Weedy Check
Hand Weeding
(20,30 and 40 DAS
Pretilachlor+safener
fb Bispyribacsodium
Pretilachlor+safener
fb Bispyribacsodium fb 2,4-D
SEm ±
CD (P=0.05)
Interaction

CV%

*Data in parenthesis were transformed to√ x+0.5 before asodiumlysis.
4.3.2

Weed dry matter accumulation
The data on weed dry matter accumulation (g/m2) recorded at various stages of

crop growth as influenced by different of rice establishment methods and weed control
measures have been statistically asodiumlyzed and presented here.

4.3.3

Dry matter accumulation of Grassy weeds (g/m2) at 30 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of grassy
weeds due to different establishment methods at 30 days after sowing.
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Weed Control Methods:
Minimum weed dry weight of grassy weeds was observed in hand weeding
(20,30 and 40 DAS) which was significantly lowest as compared to rest of the treatments
but at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D. however weedy
check recorded highest dry matter accumulation of grassy weeds.

4.3.4

Dry matter accumulation of broad leaved weeds (g/m2) at 30 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of broad
leaved weeds but dry seeded methods of rice establishment were higher than wet seeded.

Weed Control Methods:
Hand weeding thrice recorded lowest weed dry matter accumulation. Which was
at par with rest of the treatments except weedy check, which recorded significantly
higher weed dry matter accumulation than all chemical weed control treatments.

4.3.5

Dry matter accumulation of Sedges weeds (g/m2) at 30 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of Sedges
weeds but dry seeded methods of rice establishment is higher than wet seeded.

Weed Control Methods
The minimum weed dry weight was observed in hand weeding (20,30 and 40
DAS) among all the treatments,

However application of Pretilachlor+safener fb

Bispyribac-sodium fb 2,4-D at 30 days after sowing. at par with Pretilachlor+safener fb
Bispyribac-sodium, However weedy check recorded significantly higher weed dry matter
accumulation than all chemical weed control treatments.
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4.3.6

Total dry matter accumulation of weeds (g/m2) at 30 days after sowing.

Establishment Methods:
No significant difference was observed for dry matter accumulation, However
dry seeded method realized higher dry matter accumulation than wet seeded.

Weed control methods
Among all weed control methods hand weeding (20,30 and 40 DAS) recorded
significantly lower weed dry matter accumulation than all treatments but at par with
application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D.

4.3.7

Dry matter accumulation of Grassy weeds (g/m2) at 60 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of grassy
weeds. However, dry seeded method realized higher dry matter accumulation than wet
seeded.

Weed Control Methods
Significantly lowest weed dry weight was observed in hand weeding (20,30 and 40
DAS) which was at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D and
Pretilachlor+safener fb Bispyribac-sodium and However weedy check recorded significantly
higher weed dry matter accumulation among all chemical weed control treatments.

4.3.8

Dry matter accumulation of broad leaved weeds (g/m2) at 60 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of broad
leaved weeds but dry seeded rice establishment method gave is higher dry weight than
Wet seeded.
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Weed Control Methods
The lowest weed dry weight was observed in hand weeding (20, 30 and 40 DAS)
but at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D a
Pretilachlor+safener fb Bispyribac-sodium but Significantly higher than weedy check.

4.3.9

Dry matter accumulation of Sedges weeds (g/m2) at 60 DAS

Establishment Methods:
No significant difference was observed for dry matter accumulation of Sedges
weeds but dry seeded rice establishment method showed higher dry weight than wet
seeded.

Weed Control Methods
Among weed control methods, hand weeding thrice (20, 30 and 40 DAS)
recorded significantly lowest weed dry weight as compared to application of
Pretilachlor+safener

fb

Bispyribac-sodium

and

weedy

check

at

par

with

Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D.
4.3.10 Total dry matter accumulation of weeds (g/m2) at 60 days after sowing
Establishment Methods:
No significant difference was observed for dry matter accumulation of weeds at
60 days after sowing and dry seeded rice establishment methods showed higher dry
weight than wet seeded.

Weed Control Methods
The minimum weed dry weight was significantly observed in hand weeding
(20,30 and 40 DAS) among all the treatments but at par with application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D at 60 days after sowing.
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Summary and remarks:
An overview of weed dry weight at different growth stages revealed that higher
dry weight of weeds was observed in dry seeded method of rice establishment except in
grassy weed at Bispyribac -sodium fb 2,4-D recorded minimum dry weight of weeds of
grassy, broad leaved and sedges which was at par with three hand weeding and 40
DAS) in both 30 DAS and 60 DAS.

Table-4.4: Weed control efficiency (%) of direct-seeded rice as influenced by
establishment and weed control methods
Treatment
Establishment
Method
Dry Seeded

30DAS

Weed
Index
(%)

60DAS

Grassy Broad
Grassy Broad
Sedges Total
Sedges Total
weeds leaved
weeds leaved
41.70
32.43
28.48
60
27
26.91
34.75
30

22.69

Wet seeded

43.90

22.14

19.69

68

25.37

18.89

35.66

60

22.42

SEm ±

4.16

3.85

2.03

11.88

1.16

3.10

3.49

7

3.46

CD (P=0.05)

NS

NS

NS

NS

NS

NS

NS

NS

NS

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

71.36

65.95

41.06

48.07

121

37.62

35.60

62.46

77

0.00

42.12

28.81

21.83

51

27.11

27.85

36.26

35

12.19

60.18

39.27

26.44

83

40

28.16

42.09

69

6.66

2.20

3.14

1.60

5

1.43

1.83

2.70

8

3.45

CD (P=0.05)

6.78

9.68

4.94

16

4.40

5.64

8.33

25

10.63

CV%

12.59

28.21

16.31

19.9

13.35

19.57

18.81

44.76

37.49

Weed Control
Weedy Check
Hand Weeding
(20,30 and 40 DAS
Pretilachlor+safener
fb Bispyribacsodium
Pretilachlor+safener
fb Bispyribacsodium fb 2,4-D
SEm ±

4.4.1

Weed control efficiency (%)
Data on weed control efficiency as influenced by rice establishment and weed

control methods at 30 and 60 DAS are presented in Table 4.4
4.4.2

Weed control efficiency (%) of grassy weeds at 30 DAS:
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Establishment methods:
No significant difference were found between

Dry Seeded and wet seeded

methods of rice establishment in weed control efficiency .However, wet seeded method
of rice establishment recorded higher (5.01%) weed control efficiency over dry seeded
method of rice establishment.

Weed control methods
Among the weed control methods, hand weeding thrice ( 20,30 and 40 DAS)
recorded significantly higher weed control efficiency (65.95%) as compared to weedy
check , Pretilachlor+safener fb Bispyribac-sodium but at par with . Pretilachlor+safener
fb Bispyribac-sodium fb 2,4-D at 30DAS.

4.4.3

Weed control efficiency (%) of broad leaved weeds at 30 DAS.

Establishment methods:
No significant difference was observed for weed control efficiency of broad
leaved

weeds due to different

methods of rice establishment. However higher weed

control efficiency was found in dry seeded.

Weed control methods
Among weed control hand weeding thrice recorded significantly higher weed
control efficiency as compared to Pretilachlor+safener fb Bispyribac-sodium and weedy
check but statistically similar was with Pretilachlor+safener fb Bispyribac-sodium fb 2,4D at 30 DAS.

4.4.4

Weed control efficiency (%) of sedge weeds at 30 DAS.
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Establishment methods:
No significant difference was observed for weed control efficiency of grassy
weeds due to different rice establishment methods at 30DAS.

Weed control methods
Hand weeding thrice (20 30 and 40 DAS) recorded significantly higher weed
control efficiency (49.89%) as compared to the rest of the treatments at 30DAS.

4.5

Total weed control efficiency at 30 days after sowing.

Establishment methods:
No significant difference was observed for weed control efficiency at 30 days
after sowing in any type of weed due to different rice establishment methods. But
statistically wet seeded gave higher weed control efficiency than dry seeded.

Weed control methods:
Among weed control treatments hand weeding at 20 30 and 40 DAS recorded
significantly maximum weed control efficiency (121%) as compared to rest of the
treatments. No significant difference was observed in between Pretilachlor+safener fb
Bispyribac-sodium fb 2,4-D and Pretilachlor+safener fb Bispyribac-sodium.

4.5.1

Weed control efficiency (%) of grassy weeds at 60 DAS.

Establishment methods:
No significant difference was observed for weed control efficiency of grassy
weeds due to different rice establishment methods.

Weed control methods:
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Among

weed control methods , application of Pretilachlor+safener fb

Bispyribac-sodium fb 2,4-D 60 DAS recorded significantly maximum weed control
efficiency which was at par to hand weeding thrice( 20,30 and 40 DAS) but significantly
superior than

Pretilachlor+safener fb Bispyribac-sodium

recorded significantly

minimum weed control efficiency (25.11%).

4.5.2

Weed control efficiency (%) of broad leaved weeds at 60 DAS.

Establishment methods:
No significant difference was observed for weed control efficiency of broad
leaved weeds at 60 days after sowing. However, Dry seeded methods of rice
establishment gave higher broad leaved weeds.

Weed control methods
Among weed control treatments hand weeding at 20 30 and 40 days after sowing
recorded significantly maximum weed control efficiency (38.86%) as compared to rest
of

the

treatments.

No

significant

difference

was

observed

in

between

Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D 60 DAS and Pretilachlor+safener fb
Bispyribac-sodium.

4.5.3

Weed control efficiency (%) of sedge weeds at 60 DAS.

Establishment methods:
Establishment methods did not significantly influence weed control efficiency of
sedge weeds at 60 DAS. However, wet seeded methods of rice establishment gave
higher weed control efficiency than dry seeded.

Weed control methods
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Among weed control treatments hand weeding thrice (20, 30 and 40 DAS)
recorded significantly maximum weed control efficiency (44.35%) as compared to the
rest of the treatments under investigation. Whereas application of Pretilachlor+safener
fb Bispyribac-sodium fb 2,4-D 60 DAS gave statistically similar weed control efficiency.

4.5.4

Total weed control efficiency at 60 days after sowing

Establishment methods:
No significant difference was observed for weed control efficiency at 30 days
after sowing in any type of weed due to different rice establishment methods but
statistically wet seeded gave higher weed control efficiency than dry seeded.

Weed control methods:
Among weed control treatments hand weeding at 20 30 and 40 DAS recorded
significantly maximum weed control efficiency (77%) as compared to rest of the
treatments but at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D. However
weedy check recorded zero (0) weed control efficiency.

Summary and Remarks
Considering above findings it can be summarized that among different rice
establishment methods and weed control treatments, at different crop stages. Wet seeded
methods and hand weeding thrice (20, 30 and 40 DAS) gave statistically higher weed
control efficiency (%) as compare with rest of the treatments.
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4.6

Weed Index (%)

Establishment methods:
No significant difference was observed for weed index due to different rice
establishment methods. But statistically dry seeded gave higher (1.19%) weed index than
wet seeded.

Weed control methods
Significantly lower weed index was observed with the application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D than as compared to weedy check
but was being on par with application of Pretilachlor+safener fb Bispyribac-sodium and
hand weeding thrice (20, 30 and 40 DAS) which registered zero weed index. The
highest value of weed index (71.36%) was recorded under Weedy check.

4.7

Studies on rice crop.

4.7.1

Growth
Plant growth characters were evaluated in terms of plant population, plant height,

number of tiller per unit area and dry matter accumulation/m2 at different crop growth
stages and are described here under.
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Table-4.7.2: Plant population, plant height and number of tillers/m2 of directseeded rice as influenced by establishment and weed control methods.
Treatment
Establishment
Method
Dry Seeded

Plant
population
/ m2

Number of tillers/m2

Plant height (cm)

86

30
DAS
47.03

60
90
Maturity
DAS DAS
stage
73.33 83.02
95.83

30
DAS
153

60
DAS
292

90
DAS
260

Maturity
stage
244

96

50.60

76.33 87.63

100.33

168

314

291

261

SEm ±

2.74

1.10

0.84

2.22

5.83

4.19

5.98

7.75

2.93

CD (P=0.05)

NS

NS

NS

NS

NS

NS

NS

47.15

17.84

89

43

66.67

78.60

87.17

111

221

200

191

91

53.83

79.33

89.50

103.33

177

352

317

289

94

48.67

74.50

85.53

100.50

162

295

258

248

Wet seeded

20 DAS

Weed Control
Weedy Check
Hand Weeding
(20,30 and 40
DAS
Pretilachlor+
safener fb
Bispyribacsodium
Pretilachlor+
safener fb
Bispyribacsodium fb 2,4-D
SEm ±

92

49.74

78.83

87.67

101.33

193

347

325

281

4.07

1.82

2.56

3.24

3.24

6.00

13.96

9.38

11.22

CD (P=0.05)

NS

5.74

7.87

NS

9.98

18.5

41.42 28.92

34.57

SEm ±

5.76

2.63

3.61

4.58

4.58

8.49

19.01 13.27

15.86

CD (P=0.05)

NS

NS

NS

NS

NS

NS

NS

NS

NS

CV%

10.91

11.60

13.85

12.13

10.20

11.56

10.8

10.54

10.90

4.7.3

Plant population/m2 at 20 DAS.

Interaction

The data on number of plants/m2 are presented in Table 4.7.2
The plant population of rice recorded at 20 days after sowing crop was partially
influenced due to different establishment methods and different chemical weed
masodiumgement practices included as under weedy check.

Establishment methods:
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Wet seeded realized significantly higher number of plant population (10.41%) as
compared to dry seeded method.

Weed control methods:
No significant difference was found due to different weed control methods on
plant population at 20 days after sowing.

4.7.4

Plant height at different stage of crop.

Establishment methods:
No significant difference was observed for plant height of rice crop at different
crop stages viz 30, 60, 90 DAS and maturity but wet seeded methods of rice
establishment methods recorded higher plant height than dry seeded at all growth stages.

Weed control methods:
Among weed control methods at 30 and 60 DAS hand weeding thrice (20,30 and
40) recorded significantly maximum plant height among all treatments and at par with
application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D. weedy check
significantly recorded minimum Plant height.
Hand weeding thrice (20,30and 40) gave statistically similar plant height as
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but significantly higher plant height
than rest of the treatments at 90 days after sowing.
Similarly at maturity hand weeding thrice (20,30,and 40) recorded significantly
maximum plant height as compared among all weed control treatments but at par with
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D and Pretilachlor+safener fb
Bispyribac-sodium. However weedy check recorded minimum Plant height.

Summary and Remarks
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In different establishment rice methods and weed control methods, wet seeded
method recorded maximum plant height than dry seeded. Among weed control methods
,significantly higher plant height of rice was recorded under hand weeding thrice (20,30
and 40) which was at par to Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but
significantly higher than weedy check.

4.7.5

Number of tillers/m2 at different stage of crop.
Data on tillers count as influenced by rice establishment and weed control

methods are presented in Table 4.7.2.
The tiller count under different method of establishment of rice and weed control
methods tillers increased continued up to 60 days after sowing after that it decreased.

Establishment methods
No significant difference was recorded in no. of tillers/m2 at 30 days after sowing
but significant differences were observed at 60, 90 and at maturity due to different rice
establishment methods. The wet seeded rice gave significantly higher no. of tillers/m2 as
compared to dry seeded rice at 60 (314/m2), 90 (291/m2), and maturity (261/m2).

Weed control methods
Tiller count varied significantly at 30, 60, 90 days after sowing and at maturity
due to different weed control methods. Among weed control methods, hand weeding
thrice (20, 30 and 40) gave significantly higher no. of tillers/m2 (177/m2), (352/m2),
(317/m2) and (289/m2) which were at par with

Pretilachlor+safener fb Bispyribac-

sodium fb 2,4-D at 30 , 60, 90 days after sowing and maturity but significantly superior
than rest treatment under investigation.

Summary and remarks:
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Considering above facts, it can be inferred that in different rice establishment
methods wet seeded method of establishment recorded higher number of throughout
growth stages as compared to dry seeded.
Among weed control

methods

hand weeding thrice (20,30 and

40DAS)

registered higher number of tillers/m2 which was being at par with application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but significantly higher was
recorded as compared to rest of the treatments.

Table-4.8: Periodic panicle dry matter (g/panicle) accumulation of rice as
influenced by establishment and weed control methods
Treatment
Establishment Method

50% flowering

Crop growth Stages
10 days after 20 days after
50%
50%
flowering
Flowering
289.16
382.51

30 days after
50%
Flowering
390.42

Dry Seeded

229.87

Wet seeded

270.31

327.81

420

437.76

SEm ±

10.68

2.19

9.73

6.25

NS

13.49

NS

38.57

Weedy Check

124.17

141.30

193.33

188.33

Hand Weeding (20,30 and
40 DAS
Pretilachlor+safener fb
Bispyribac-sodium
Pretilachlor+safener fb
Bispyribac-sodium fb 2,4D
SEm ±

328.6

425.70

505

549.35

255.81

289.69

415.3

440.3

295.39

380.23

466.68

503.33

10.52

15.50

16.15

17.28

32.42

46.53

49.75

53.24

14.88

21.35

22.84

24.43

NS

NS

NS

NS

CV%

10.30

11.99

11.07

11.03

4.8.1

Periodic Panicle Dry Weight and panicle growth rate:

CD (P=0.05)
Weed Control

CD (P=0.05)
Interaction
SEm ±
CD (P=0.05)
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Data on periodic panicle dry weight as influenced by establishment and weed
control methods are presented in Table 4.8

Establishment method:
Dry seeded and wet seeded methods of rice establishment being statistically
similar to each other in panicle dry weight at 50% flowering and 20 days after flowering
stages. However, wet seeded recorded higher panicle dry weight(270.71g/m2)and
(420g/m2) as compared to dry seeded but at 10 and 30 days after flowering, wet seeded
recorded significantly higher panicle dry weight(327.81g/m2)and (437.76g/m2) as
compared dry seeded method of establishment.

Weed Control Methods:
Among weed control methods, weeding by hand thrice recorded significantly
higher panicle dry weight (328g/m2 and 425.70g/m2) at 50% flowering and at subsequent
10 days interval as compared to rest of the weed control methods, but at 20 and 30 days
of flowering hand weeding thrice was recorded at par with application of
Pretilachlor+safener fb Bispyribac-sodium fb 2, 4-D but significantly higher than rest of
the treatments.

Summary and Remarks
Considering above facts, it can be inferred that maximum periodic panicle dry
matter (g /m2) accumulation of rice was influenced by wet seeded and hand weeding
thrice in among all treatments registering maximum periodic panicle dry matter in 30
days after 50% flowering.
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CD (P=0.05)

SEm ±

CD (P=0.05)

SEm ±

Wet seeded

Dry Seeded

2.60

5.6

1.84

53.22

42.69

65.32

23.82

NS

1.76

52.34

30 DAS
Leaf
40.13

NS

7.44

16.21

5.26

177.73

145.13

195.43

50

NS

10.17

159.60

Leaf
124.55

11.86

NS

12.00

26.15

8.49

262.27

241.27

313.67

76.77

NS

8.24

244.82

1043

NS

22

47

15.7

439

386

509

128

NS

2.02

291.14

60 DAS
Stem
Total
202.17 440.02

11.82

NS

8.59

18.73

6.08

194.19

175.73

197.05

47.81

NS

5.33

161.96

Leaf
145.43

11.19

NS

11.96

26.07

8.46

268

243.07

290.10

70.87

NS

3.44

224.32

10.30

NS

14.88

32.42

10.52

289.39

255.81

331

124.17

NS

10.68

270.31

10.62

NS

37

81

26

744

641

818

242

NS

6.4

526

12.41

30.14

9.78

21.32

6.92

186.98

142.52

196

26.41

NS

1.93

148.11

9.27

NS

11.05

22.09

7.82

243.10

224.87

289.47

68.64

NS

3.82

212.42

11.03

NS

24.43

53.24

17.28

503.33

415.33

549.35

188.33

NS

6.25

437.76

Dry Matter Accumulation in (g/m2)
90 DAS
Maturity stage
Stem
Panicle
Total
Leaf
Stem
Panicle
211.70
229.87
696
124.84 200.62
390.42

8.46

NS

37

80

26

933

782

1034

283

NS

6.00

668

Total
849

Table-4.9: Dry matter accumulation (g /m2) of rice as influenced by establishment and weed control methods

SEm ±

NS

11.29

Treatment

CD (P=0.05)

11.25

Interaction

Bispyribac-sodium fb 2,4-D

Pretilachlor+safener fb

Bispyribac-sodium

Pretilachlor+safener fb

DAS

Hand Weeding (20, 30 and 40

Weedy Check

Weed Control

Establishment Method

CV%
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4.9.1

Dry matter accumulation by rice plant (g/m2)
Data on dry matter accumulation as influenced by rice establishment and weed

control methods are presented in Table 4.6
The data on crop dry matter accumulation (g/m2) as influenced by establishment
methods and weed control recorded at different stages of crop growth were statistically
asodiumlyzed and presented here.Perusal data on dry matter accumulation (g/m 2) by
plant at different growth stages revealed that dry matter of rice increased with the
advancement of crop age and maximum total dry matter was observed at maturity stage.

4.9.2

Dry matter accumulation of leaf (g/m2)

Establishment Methods:
The pattern of dry matter accumulation carried in different plant parts as per
different crop growth stages. Significant difference was observed for dry matter
accumulation of leaf (g/m2) due to different establishment methods at 30 days after
sowing and at maturity stage. However, wet seeded registered higher dry matter
accumulation. At all growth stages in parts of plant.

Weed Control Methods:
Significantly higher dry weight of leaf was observed at 30 and 60 DAS in hand
weeding thrice which was significantly highest as compared to rest of the treatments.
But was at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D at 90mdays after
sowing and maturity..

4.9.3

Dry matter accumulation of stem (g/m2)

Establishment Methods:
No significant difference was observed for stem dry matter accumulation due to
different establishment methods at 60, 90 day after sowing and maturity. However, wet
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seeded recorded higher dry matter accumulation as compared to dry seeded methods of
rice establishment at all growth stages of crop.

Weed Control Methods:
Significantly higher dry weight of stem was observed in hand weeding thrice as
compared to rest of the treatments at 60 days after sowing and maturity. But hand
weeding was being at par with application of Pretilachlor+safener fb Bispyribac-sodium
fb 2,4-D at 90 days after sowing.

4.9.4

Dry matter accumulation of panicle (g/m2)

Establishment Methods:
Significant difference was observed for dry matter accumulation of panicle due to
different establishment methods at 90 days after sowing and maturity. Wet seeded
recorded significantly higher panicle dry matter as compared to dry seeded methods of
rice establishment.

Weed Control Methods:
Significantly highest dry matter accumulation of panicle was observed at 90 days
after sowing due to hand weeding thrice as compared to rest of the treatment but that
was vanished at maturity stage and became statistically at par with application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D.

4.9.5

Total dry matter accumulation of rice crop at different growth stage (g/m2).

Establishment Methods
No significant difference was observed for dry matter accumulation of rice crop
due to different establishment methods at 60, 90 day after sowing and maturity.
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However, wet seeded recorded higher dry matter accumulation as compared to dry
seeded methods of rice establishment at all growth stages of crop.

Weed Control Methods:
Among different weed control treatments significantly highest dry matter dry
matter accumulation of rice crop was observed in hand weeding thrice at 60, 90 and
maturity as compared to rest of the treatments at all growth stages.

Table-4.9.6: Dry matter accumulation of rice leaf at maturity as influenced by
interaction of establishment and weed control methods
Treatments

Dry Seeded

21.98

Hand
Weeding
(20,30
and 40
DAS)
178.80

Wet seeded

30.84

213.19

Establishment
Method

Weedy
Check

Pretilachlor+safener Pretilachlor+safener
fb Bispyribacfb Bispyribacsodium
sodium fb 2,4-D
114.66

183.93

170.38

178.03

SEm ±

9.78

CD (P=0.05)

30.14

Total weed dry matter accumulation of rice leaf at maturity as influenced by
interaction of establishment and weed control method are presented in Table 4.9.6.

Interaction
The interaction between establishment methods and weed control was found
significant. Hand weeding thrice produced significantly higher dry matter accumulation
of leaf of rice at maturity as compare to rest of the treatments in wet seeded except
treatment Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D with dry seeded.
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Table-4.10: Crop growth rate of rice as influenced by establishment and weed
control methods
Treatment

Crop Growth Rate g/ day/ m2
30-60 DAS

60-90 DAS

90 – Maturity

Dry Seeded

9.71

7.26

3.72

Wet seeded

12.05

9.45

6.03

SEm ±

0.31

0.44

0.21

CD (P=0.05)

1.91

NS

1.26

3.47

3.86

1.35

14.79

10.64

7.37

12.39

8.58

4.71

13.20

10.32

6.09

0.47

0.31

0.27

1.60

0.97

0.94

SEm ±

0.66

0.44

0.38

CD (P=0.05)

NS

NS

NS

10.64

10.22

13.65

Establishment Method

Weed Control
Weedy Check
Hand Weeding (20,30
and 40 DAS
Pretilachlor+safener fb
Bispyribac-sodium
Pretilachlor+safener fb
Bispyribac-sodium fb
2,4-D
SEm ±
CD (P=0.05)
Interaction

Cv%
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g/day/m2

4.10.1:
Establishment methods

14
12
10
8
6
4
2
0

Dry Seeded
Wet seeded
30-60 DAS

60-90 DAS

90 – Maturity

g/day/m2

Crop Growth Rate
.

Weed control methods

16
14
12
10
8
6
4
2
0

Crop Growth Rate 30-60
DAS
Crop Growth Rate 60-90
DAS
Crop Growth Rate 90 –
Maturity

Crop Growth rate

4.10.2 Crop Growth Rate (CGR).
Data on Crop growth rate as influenced by rice establishment and weed control
methods are presented in Table 4.22 and depicted in fig 4.9.1. The Crop Growth Rate of
rice plant was maximum during 30-60 Days after sowing and continued reduced at 6090 and 90 –maturity period.

Establishment method:
Establishment method significantly affected crop growth rate during 30-60 days
after sowing and 90 Days after sowing - Maturity. However, during 30-60 (12.05g/ day
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/m2) and 90 Days after sowing - Maturity (6.03g/ day /m2), wet seeded method recorded
significantly higher Crop growth rate as compared to dry seeded method. However
during 60-90 Days after sowing no significant difference was observed in crop growth
rate between different establishment methods.

Weed Control Methods:
Crop growth rate as affected by weed control methods in rice presented in table
4.9. It was revealed that during 30 – 60, and 90 days after sowing – maturity, hand
weeding thrice recorded significantly higher crop growth rate than rest of the treatments
but hand weeding thrice registered statistically similar crop growth rate as compared to
Pretilachlor+safener fb Bispyribac-sodium fb 2, 4-D but significantly higher Crop
growth rate (10.64g/ day/ m2) as compared to rest of the treatments at 60-90 days after
sowing.

Summary and Remarks
Considering above facts, it can be inferred that maximum crop growth rate (g/
day/ m2) rice was influenced by wet seeded and hand weeding thrice in among all
treatment registering maximum crop growth rate in 30 – 60 days after sowing.
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4.5
13.4

264

237

269

175

Effective
Tillers/m2
226
247
3.3
20

1.22
NS
12.11

0.87
2.68

23.27

22.22

23.83

17.90

Panicle length
(cm)
20.73
22.88
0.54
NS

4.9
NS
10.69

3.59
11.07

96

85

99

41

Filled grains
/Panicle
77
84
2.4
NS

0.96
NS
11.79

0.68
2.10

15

14

16

11

Unfilled grains
/Panicle
14
13
0.36
NS

0.39
1.21
12.59

0.28
0.86

23.10

22.75

23.95

21.42

1000 grain
Weight (g)
22.32
23.28
0.29
NS

0.22
NS
11.13

156
483

4478

4211

4763

1366

0.31
NS
12.86

225
695

5030

4820

5690

1790

Yield (kg/ha)
Grain
Straw
3488
4190
3921
4470
80
88
NS
NS

6.48
NS
10.03

Table 4.11: Yield attributing characters as influenced by establishment and weed control methods
Treatment
Establishment Method
Dry Seeded
Wet seeded
SEm ±
CD (P=0.05)
Weed Control
Weedy Check
Hand Weeding (20,30
and 40 DAS
Pretilachlor+safener fb
Bispyribac-sodium
Pretilachlor+safener fb
Bispyribac-sodium fb
2,4-D
SEm ±
CD (P=0.05)
Interaction
SEm ±
CD (P=0.05)
CV%
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4.11.1 Yield Attributes
4.11.2 Effective Tillers /m2
Data on effective tillers m-2 as influenced by rice establishment and weed control
methods are presented in Table 4.11.

Establishment Methods:
No significant difference

for effective tillers was found

between different

methods of establishment. However, wet seeded gave statistically similar effective
tillers (247/ m2) as compared to dry seeded.

Weed Control Methods
Effective tillers of rice were significantly influenced by weed control methods.
The significantly higher effective tillers/m2 (269) were recorded due to hand weeding
thrice which was at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but
significantly superior than rest of the treatments.

4.11.3 Panicle length
Data on panicle length as affected by establishment and weed control methods
are presented in Table 4.11.

Establishment Methods
No significant difference was observed for panicle length, between different
establishment methods however wet seeded gave higher panicle length (22.88/cm)
compared to dry seeded.

Weed Control Methods:
Panicle length (23.83cm) was significantly longest in hand weeding thrice which
was at par with other weed control treatments except weedy check(17.90/cm).
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4.11.4 Filled grains/ panicle
Establishment Methods:
No significant difference was obtained for filled garins/panicle in between wet
seeded and dry seeded of rice establishment methods. However wet seeded recorded
higher filled grains/panicle (82 ) as compared to dry seeded.

Weed Control Methods:
Filled Grains/panicle of rice was significantly influenced by weed control
measures. Significantly higher filled grains/panicle (99) was recorded under hand
weeding thrice as compared to rest of the among all the treatments but at par with
application Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D.

4.11.5 Unfilled grains/panicle.
Data on unfilled grains/panicle as affected by establishment and weed control
methods are presented in Table 4.11.

Establishment Methods
No significant difference in unfilled grains was shown due to different methods
of rice establishment. However, dry seeded recorded more unfilled grains/panicle as
compared to wet seeded.

Weed Control Methods:
Among weed control methods, hand weeding thrice recorded maximum number
of unfilled grains/panicle (16) which was at par with rest of treatments. However
significantly highest unfilled grains were observed in weedy check.
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4.11.6 1000 grain weight.
Establishment Methods:
No significant difference in between wet seeded and dry seeded of rice
establishment methods was realized, however, wet seeded recorded higher 1000 grain
weight (23.28g) as compared to dry seeded.

Weed Control Methods
Among different weed control treatments, hand weeding thrice recorded higher
1000-grain weight (23.95g) which was being at par with

Pretilachlor+safener fb

Bispyribac-sodium fb 2,4-D but significantly higher than rest of the treatments under
investigation.

Table-4.11.6: 1000 gram weight (g) as influenced by interaction of establishment
and weed control methods.

Dry Seeded

20.93

Hand
Weeding
(20,30
and 40
DAS)
23.77

Wet seeded

21.90

24.13

Treatments
Establishment
Method

Weedy
Check

Pretilachlor+safener Pretilachlor+safener
fb Bispyribacfb Bispyribacsodium
sodium fb 2,4-D
22.77

21.81

22.73

24.33

SEm ±

0.39

CD (P=0.05)

1.21

Interaction
The interaction was significantly influenced by rice establishment and weed
control methods. Application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D
higher 1000 grain weight. Which was at par in hand weeding with wet seeded and dry
seeded but significantly superior than rest of the weed control methods.
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4.11.7 Yield (kg/ha)
Data on grain and straw yield as influenced by establishment and weed control
methods are presented in Table 4.11.

4.11.7.1 Grain yield (kg/ha)
Establishment Methods:
Different method of rice establishment did not differ significantly in gain yield
due to different methods of establishment. However wet seeded produced more grain
yield (3921kg/ha) as compared to dry seeded.

Weed Control Methods:
An overview of data revealed that hand weeding thrice (20,30 and 40 DAS)
produced maximum grain yield (4763 kg/ha) which was being

at par with

Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but significantly superior than rest of
the treatments.

4.11.7.2 Straw yield (kg/ha)
Establishment Methods:
The straw yield of rice did not differ significantly in different methods of rice
establishment. However wet seeded recorded higher straw yield (4970 kg/ha) as
compared to straw yield of dry seeded.

Weed Control Methods:
An overview of data revealed that hand weeding thrice produced higher straw
yield (5690 kg/ha) and was at par with Pretilachlor+safener fb Bispyribac-sodium fb 2,
4-D but significantly superior than the rest of the treatments. However, weedy check
recorded lowest straw yield.
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Summary and Remarks
It can be inferred from above findings that rice crop established did not differ
significantly in grain and straw yield. Among weed control methods, application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D and hand weeding thrice (20,30 and
40 DAS) perform equally good in producing rice yield.

Table-4.12: Economics of rice production as influenced by establishment and weed
control methods
Treatment
Establishment Method
Dry Seeded

55835

Net Return
(Rs/ha)
35424

Wet seeded

62330

40719

1.89

SEm ±

1269

1269

0.034

NS

NS

NS

22597

8109

0.55

75227

43386

1.35

67266

48738

2.62

71240

52054

2.71

2480

2480

0.14

7642

7642

0.42

3508

3508

0.19

NS

NS

NS

10.28

15.96

18.81

CD (P=0.05)

Gross Return (Rs/ha)

B:C Ratio
1.73

Weed Control
Weedy Check
Hand Weeding (20,30 and
40 DAS
Pretilachlor+safener fb
Bispyribac-sodium
Pretilachlor+safener fb
Bispyribac-sodium fb 2,4D
SEm ±
CD (P=0.05)
Interaction
SEm ±
CD (P=0.05)
Cv%

4.12.1 Economics:
Data on economics of rice cultivation as influenced by establishment methods
and weed control methods are presented in Table 4.12.
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4.12.2 Gross return.
Establishment Methods:
No significant difference was observed in gross return and net return due to
different establishment methods. However, wet seeded of rice establishment recorded
higher gross return (Rs.62330 /ha) than dry seeded.

Weed Control Methods:
Among different weed control treatments, hand weeding thrice (20, 30 and 40)
recorded significantly maximum gross return (Rs.75227/ha) which was on par with
application of Pretilachlor+safener fb Bispyribac-sodium fb 2, 4-D but significantly
superior than rest of the treatments.

4.12.3 Net return.
Establishment Methods:
No significant difference was observed for net return due to establishment
methods but wet seeded of rice establishment recorded higher (Rs.40719/ha) than dry
seeded.

Weed Control Methods:
Among different weed control treatments, application of Pretilachlor+safener fb
Bispyribac-sodium fb 2, 4-D. recorded higher net return (Rs.52054/ha) which was on par
with Pretilachlor+safener fb Bispyribac-sodium but significantly superior than rest of the
treatments.
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4.12.4 Benefit cost ratio.
Establishment Methods:
Wet seeded of rice establishment recorded statistically similar Benefit cost ratio
(1.89) as compared to dry seeded.

Weed Control Methods:
Application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D recorded
higher benefit cost ratio (2.71) and was at par with Pretilachlor+safener fb Bispyribacsodium(2.62) but significantly superior than the rest of the treatments.

Summary and remarks:
The gross return, net returns and benefit: cost ratio was in accordance with grain
and straw yield obtained due to treatments. Application of Pretilachlor+safener fb
Bispyribac-sodium fb 2,4-D recorded higher net return and benefit: cost ratio than the
rest of the treatments but at par with Pretilachlor+safener fb Bispyribac-sodium.

Experimental Results.......74

Chapter-V

DISCUSSION
The results of the experiment “Effect of rice establishment and weed control
methods on productivity of rice under medium land condition” presented in preceding
chapter have been discussed in details here in the available literature on the subject and
corroborated with the findings of similar works. The sequence of discussion is around
studies on weed flora, weed population and weed dry matter, crop growth, yield
attributes and yield, economics. Crop yield is the culmination of a sequence of
physiological processes leading to dry matter accumulation at different stages of plant
growth and development. Yield maximization is the main objective of any agronomical
investigation. Severe weed competition is one of the major constraints which reduce the
crop yield substantially.
Competition between crops and weeds is a very complex phenomenon because its
nature and extent are highly influenced by several factors including morphology and
physiology of crops as well as weed plants.

5.1

Crop and Weather
It would be appropriate to bring out salient features of weather condition which

prevailed during kharif season of 2014 at Agronomical farm of Birsa Agricultural
University, Ranchi to study the weed management in direct seeded rice (Oryza sative L.).
In the present experiment, weather was quite favourable for the crop in relation to
temperature, moisture and bright sunshine hours.The average temperature for the entire
crop growing season ranges between 29.8-31.80C which was favourable for the sound
vegetative growth and development of the crops. Gentle wind velocity and bright
sunshine hours during the reproductive phase of the crop helped to maintain the moisture
regime up to a satisfactory level.

Discussion.......75

5.2

Studies on Weed:

Weed flora:
The major weeds in the experimental field were: Echinochloa crusgalli (L.) P
Beauv.,(6.92%) Setaria glauca Beauv(4.73%)., Eleusine indica Gaerts19.59%). and
(14.86%), Commelina benghalensis L.,(3.71%) Eclipta prostrata L.,(2.53%) Spilanthes
acmella,(2.53%) Marsilia quadrifolia L(3.04%). among broad leaf weeds and Cyperus
iria L.,(13.34) Fimbristylis miliacea (26.01%)(L.) Vahl., Kyllinga bravifolia L.,(1.01%)
Cyperus difformis L.,(0.67%) among sedges made the bulk of weed flora in direct seeded
rice field. Among all the weed categories grassy, broad leaved and sedges weeds
accounted for 32.25, 26.67, and 41.03 % respectively (Vaishya et al , 2000)

Mukherjee & Singh (2005) and Singh & Tripathi (2006) have also endorsed
that among grassy weeds

Echinochloa colonum, Echinochloa crusgalli, Digitaria

sanguinalis were dominant species. Mukherjee & Singh (2005) and Halder & Patra
(2007) have also reported Ludvigia parviflolia, Marsilia quadriflora, and Commelina
benghalensis as dominant broad leaved weds associated with rice in their experimental
field. Similarly, Mukherjee & Singh (2005), Vaisya (2000), Singh & Tripathi (2006)
and Halder & Patra (2007) observed Cyperus species, and Fimbristlis milliaceae as
dominant sedges in their experimental field.
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Euphorbia hirta

Sphelanthus
acmella

Ludvigia parviflora

Phyllanthus niruri

Commelina benghalensis

Commelina nudifolia

Stellaria media

Major broad leaf weeds of rice

Plate 1: Major broad leaf weeds of rice found in experimental plot

Echinpcloa crusgali
Dectyloctaneum eagiptium

Paspalam
distichum

Digitaria
sanguinalis

Cyperus iria

Setaria glauca

Major grassy and sedge weeds of Rice

Plate 2: Major grassy and sedge weeds of rice found in experimental plot
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5.2.1

Weed density
The aim of weed control is to manage the vegetation in such a way as it will

encourage the growth of plants beneficial to our interest at a particular place and time,
and will suppress the remaining, relatively unwanted species. Control measures against
weeds comprise chemical treatments by involving and hand weeding. The controlling of
weeds with the herbicides in growing crops increases their yield and ensure the
efficiency use of production factors. The chemical methods are easy or, less time
consuming and less costly than weeding by hired labours. Dry seeded rice registered
higher weed density as compared to wet seeded methods of establishment at 30 and 60
days after sowing. The total weed density increased from 30 (486/m2) to (655/m2) 60
days after sowing this was due to the cumulative accumulation of photosynthates over
time. Among different categories of weeds, weed density of grassy, broad leaved weeds
and sedges weeds increased from 30 to 60 days after sowing . The mean density of
grassy weeds was maximum in dry seeded (221/m2) , broad leaved weeds (234/m2) and
sedges (200/m2 at 60 days after sowing.The higher weed population under dry seeded
rice field may be explained as there were no stagnation of water in dry plot. Hence no
decomposition of weed seeds as compared to wet seeded plots that might created
congenial environment for weed seeds germination and their establishment already
present in weed seed bank of the soil. The grassy and broad leaved weeds started
germinating earlier compared to sedges. Broad leaf completed its life earlier than grassy
and sedges (Prasad et al 2001), (Chopra and Chopra 2003) and (Halder and Patra
2007) have also observed interaction of rice establishment and weed control methods in
suppressing weed population .Among chemical weed control, hand weeding thrice
(20,30 and 40 days after sowing ) recorded significantly lower weed density than rest of
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the treatments under investigation but at par with application of Pretilachlor (0.75Kg
a.i/ha) with safener fb Bispyribac-sodium (250ml/ha) fb 2,4-D (1.50kg/ha) (126/m2)..
Pretilachlor belongs to the chloroactamide class of herbicides. It is selective preemergence broad spectrum herbicide which inhibits growth and reduces cell division. It
affects the early development of susceptible plants by the inhibition of protein, nucleic
acid, lipid or gibberelic acid syntheses.The Bispyribac-sodium also belongs to
chloroactamide class of herbicides. The mode of action for Bispyribac-sodium is to
inhibit the enzyme acetolactate synthase (ALS) and the subsequent biosynthesis of
essential amino acids, which in turn interferes with cell division and causes cessation of
plant growth. The efficacy of Bispyribac-sodium in controlling weeds can be justified as
it is a selective, systemic post-emergence herbicide, absorbed by foliage and roots. This
is used to control grasses, sedges and broad-leaved weeds, especially Echinochloa spp.,
in direct-seeded rice. The mode of action for bispyribac-sodium is to inhibit the enzyme
acetolactate synthase (ALS) and the subsequent biosynthesis of essential amino acids,
which in turn interferes with cell division and causes cessation of plant growth, leading
to chlorosis, necrosis, and death of sensitive plants. (Kumar et al. 2013), (Rawat et al.
2012) and (Upasani et al. 2012) have also reported that Bispyribac-sodium brought
significant reduction of Cyperus species in rice crop.The selectivity of bispyribac-sodium
is a result of absorption, translocation, and differential metabolism. In sensitive plants,
bispyribac-sodium is absorbed through the leaf surface and translocated throughout the
plant. In insensitive plants, such as rice, bispyribac sodium is rapidly metabolized to non
herbicidal products.
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Weed dry weight
In the present investigation, different weed control methods significantly
influenced dry weight. Minimum dry weight under hand weeding thrice was recorded at
all growth stages (30, 60 and 90 DAS)
Dry matter accumulation by total weeds at different growth stages revealed
significantly higher dry weight of weeds in dry seeded than wet seeded methods of rice
establishment that might be due to high weed density in dry seeded than wet seeded at
all growth stages.
Application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D recorded
minimum dry weight of weeds of grassy, broad leaved and sedges which was at par with
hand weeding(20,30 and 40 days after sowing ) in 30 and 60 days after sowing .
Reduction in dry matter accumulation of broad leaved weeds and sedges was found due to
application of

Bispyribac-sodium have also been reported by Kumar et al. (2013),

Rawat et al. (2012), Walia et al. (2012) and Yadav et al. (2007) in rice crop.

Weed control efficiency
Hand weeding thrice (20, 30 and 40 days after sowing ) was most efficient in
reducing weeds with total weed control efficiency of grassy weed, broad leaved and
sedges were 65.95, 41.06 and 48.07 percent at 30 days after sowing and 37.62, 35.60
and 62.46 per cent at 60 days after sowing respectively as compared to weedy check
which were statistically similar with application of Pretilachlor+safener fb Bispyribacsodium

fb

2,4-D

. This result

is inconformity with

Veeraputhiran

and

Balasubramanian (2013) and Kiran et al. (2010).
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5.2.2

Crop Growth
The growth parameters modify the yield attributing characters and finally the

yield of crops. The photosynthetic ability of a plant is determined by the growth
components viz., plant height, tiller production etc. which ultimately decide the total dry
matter production and productivity of crop.
Hand weeding thrice and application of Pretilachlor+safener fb Bispyribacsodium fb 2, 4-D recorded as taller plant as weed free and significantly superior to rest of
the weed control measures. The taller plant under these treatments were might be due to
the fact that plant faced least crop weed competition thus plant got maximum availability
of nutrient, sunlight and moisture which helped the plants to grow more vigorously. This
is in agreement with findings of Sunil et al. (2010) and Kiran et al. (2010). These
results were also in conformity with Mukherjee and Singh (2005), Subramaniyan et
al. (2007), Singh et al. (2008) Murali et al. (2012) Rawat et al. (2012) and
Veeraputhiran & Balasubramanian (2013).
5.2.3

Effect of Establishment Methods:

Dry matter accumulation:
Wet seeded method of rice establishment being recorded significantly higher dry
matter accumulation of leaf at 30days after sowing and at maturity and dry matter
accumulation of panicle at 90 days after sowing and at maturity recorded significantly
higher in wet seeded as compared to dry seeded. Whereas dry matter accumulation
statistically higher in wet seeded as compare to dry seeded of rice establishment
methods. Higher total dry matter per unit area is the first prerequisite for high yield. The
amount of dry matter production depends on efficacy of photosynthesis of crop and
furthermore, on plants whose vital activities are functioning effectively. The total yield
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of dry matter is the total amount of dry matter produced, less the photosynthates used for
respiration. Finally, the manner in which the net dry matter produced is distributed
among different parts of the plant, which determine magnitude of the economic yield
(Arnon, 1972). The dry matter accumulation under dry seeded rice is low as compare to
wet seeded because continued and prolonged life cycle at one place gives rice to grow
more weeds population and more density of weeds which suppress the rice plant and less
the photosynthates. While rice under wet seeded field may be explained as pre
germinated and sprouted rice seeds sown soil was also favorable situation for rice
seedlings and puddling suppress the favorable situation of weeds and higher
photosynthate greater dry matter accumulation was due to lower weed competition and
plant attained lush growth due to elimination of weeds from inter and intra row spaces
besides better aeration thus more space, water, light and nutrients were available to rice
plants to accumulate dry matter in greater quantity. In hand weeding higher dry matter
accumulation of rice crop was obtained the, total dry matter accumulation (g/m2) by rice
plants In hand weeding increased gradually from 0 to 30 days after sowing (65.32 g/m2),
30 to 60 days after sowing (509 g/m2), 60 to 90 days after sowing (818 g/m2) and 90 to
maturity(1034g/m2). So far as partitioning of dry matter accumulation in different plant
parts is concerned, the mean dry matter accumulation by leaf part shared (17.70)percent ,
stem shared (32.35) percent and panicle shared (49.73) percent. According to Sunil et
al.(2010) and Kiran et al. (2010) higher dry matter by application of butachlor @
1.5kg/ha or application of oxadiargyl @ 75g/ha and bispyribac sodium @ 30 g/ha and
two hand weeding. This might be attributed to the reduction in weed competitiveness
with crop plants for growth resources.
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Tillers:
Tillering is an important trait for grain production and is thereby an important
aspect of rice growth improvement. Production of tillers in rice plant was significantly
also influenced by different methods of establishment and weed control methods at all
growth stages.
The rice plant attained maximum tillering at 60 days after sowing. When tillers
reached to its peak at 60 days after sowing and thereafter declined till maturity due to
mortality of late tillers and weak tillers. Rice plant produced a large number of tillers,
one in each successive leaf axil at different time intervals; the initiation and development
of the tillers are staggered and temporally spaced, but maturation is synchronous
(Mohapatra and Kariali, 2008). Therefore, a late-formed tiller on a higher culm node
senesces earlier than that of an older tiller and contributes less in grain number and yield.
Premature senescence of the newer tillers limits grain yield by reduction of effective
panicle number of the plant (Yoshida, 1981) and number of grains on the newer tillers.
The wet seeded rice gave significantly higher number of tillers/m2 as compared to dry
seeded rice at 60 (309 /m2), 90 (279 /m2), and maturity (241 /m2).Higher numbers of
tillers due to wet seeded method of establishment have also been reported by Singh &
Singh (2003) and Ravisankar et al (2007).

5.3.2

Effect of Weed Control method:

Growth:
Different weed control methods consisting hand weeding at 20, 30 and 40days
after sowing and application of Pretilachlor+safener fb Bispyribac-sodium fb 2, 4-d had
statistically similar tillers per unit area at different growth stages as compared to weedy
check due to relatively weed free situation and better utilization of growth resources and
significantly improved the growth parameters viz. plant height ,dry matter production and
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tillers/m2. This is in accordance with the findings of Prasad et al (2001) Subramanian
et al. (2006) and Ravisankar et al.(2007)

5.3.3

Crop growth rate
The dry matter accumulation of the crop per unit land area in unit of time is

referred to crop growth rate (CGR) and expressed as g/m2/day. CGR indicates the rate at
which the crop is growing. During the initial stage, i.e. during the lag phase, the rate of
plant growth is slow and then increases rapidly during the exponential phase. After some
days the growth rate slowly decreases due to limitation of nutrients. This phase
constitutes the stationary phase. The CGR in wet seeded at 30-60, 60-90 and 90 DAS to
maturity was 10.05, 9.45 and 6.03 g/m2/day respectively, indicated that crop growth rate
was maximum at initial crop stage which slowed down as crop advanced towards
maturity. Among weed control methods, application of Pretilachlor+safener fb
Bispyribac-sodium fb 2,4-D (12.87,10.64 and 6.09 at 30- 60 ,60-90 days after sowing
and 90- days after maturity respectively) and hand weeding (14.79,10.32 and 7.37 at 3060 , 60-90 days after sowing and 90-maturity, respectively ) recorded statistically similar
but significantly higher crop growth rate as compared to rest of the treatments. Higher
crop growth rate was in accordance with dry matter accumulation by rice plants. There
were evidences that the rate of dry matter production by a crop or pasture increased until
a maximum value is attained and dry matter production decreased with decreased of
photosynthetic contribution (Dalirie et al., 2010). Similar finding was also reported by
Ravisankar et al. (2008) in which significantly higher crop growth rate was
recorded due to application of pretilachlor (0.3 kg ha-1) 2DAS + hand weeding at 45
DAS between tillering and flowering stage recorded 12.09 and 12.52 g m-2day-1
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respectively as compared to hand weeding twice at 20 and 45 DAS (11.74 1nd 11.72
respectively) as well as weedy check(1.92 and 2.37) respectively .

5.3.3

Yield attributes and yield:

Establishment Methods:
Wet seeded of rice establishment recorded higher rice grain yield (3921 kg/ha) as
well as higher straw yield (4470 kg/ha) compared to dry seeded of rice establishment
methods. In fact higher grain yield of rice is positively correlated to yield attributing
characters like effective tillers per unit area, panicle length, filled grains per panicle and
1000 grain weight. In the present investigation wet seeded of rice establishment had
recorded higher effective tillers(247) per unit area, higher panicle length (22.8 cm),
higher 1000 grain weight 23.28(g) and higher filled grain (84) per panicle as compared
to rice grown under dry seeded. Gangwar et al (2008) comparing various establishment
methods of rice concluded that crop establishment by drum-seeding (wet bed) produced
higher number of grain /panicle (141) followed by direct seeding (dry bed) (132),
Singh and Singh (2003) opined that maximum grain yield was recorded in wet seeded
rice (48.29 q ha-1) followed by sprouted seeded under puddled condition (44.82 q /ha)
and dry seeding (39.97 q ha-1). This also confirms the findings of Prasad et al (2001),
Singh and Singh (2003), Sharma et al (2006), Singh et al (2008) ,Gangwar et al
(2008) and Kumar et al (2009). Wet seeded rice compared to dry seeded , intercepted
greater light, used water and nutrient efficiently due to less competition with weeds thus
had higher photosynthesis as a result had more transition of photosynthetic matter from
source to sink. Thousand grain weights was also higher due to production of healthy and
bold grain. While in the dry seeded of rice establishment having problems of weeds
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therefore more competition occurred hence lower number of grains/panicle was
observed.(Singh et al 2003), (Sharma et al 2006), (Mishra et al 2007) have also
reported wet seeded shown higher yield contributing components like effective
tillers/m2, filled grains / panicle and 1000 grain weight in wet seeded method of
establishment compared to rice grown in dry seeded condition.
Weed Control Method:
Among weed control methods hand weeding thrice recorded significantly higher
effective tillers/m 269, higher filled grains( 99/panicle),higher 1000 grain weight
23.95(g), grain yield (4763),straw yield (5690) but at par with application of
Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D but superior than rest of the
treatments due to better weed suppression thus minimum competition for growth
resources. As high grain yield was found in weed free and was significantly superior
over rest of the treatments. The highest weed index (71.36%) in weedy check and
Pretilachlor+safener fb Bispyribac-sodium while zero at hand weeding was found. This
was with conformity with the findings of (Gogoi et al 2000), (Prasad et al 2001),
(Singh et al 2005), (Singh and Tripathi 2006), (Kumar et al 2007), (Mishra et
al 2007) and (Subramanian et al 2007).
The higher grain yield, straw yield, panicle length, 1000 grain, and filled grain
were in weed free and Pretilachlor+safener fb Bispyribac-sodium fb 2,4-D because of
better light interception, less weed competition more nutrients and higher assimilates
production, higher dry matter production especially at the later growth stage of crop and
higher harvest index. The greater remobilization of stem reserve towards the grain
resulted in higher grain yield. Some amount of carbohydrates formed before flowering
are stored in culms and leaf sheaths and later re-translocated to the grain. The results
were in conformity with (Chander and Pandey 2001), (Walia et al. 2012), (Kiran
Subramanian 2010), (Mahajan and Timsina 2011), (Daniel et al. 2012) and (Ganie et
al. 2013), who have also observed higher yield of rice in chemical methods of weed
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control in direct seeded rice. Similarly, Some researchers also have reported that
application of herbicides increased the performance of rice yield (Walia et al., 2012),
(Kiran and Subramanian 2010) , (Khaliq and Matloob 2011), (Rawat et al., 2012),
(Daniel et al. 2012), (Upasani et al. 2012) and (Mahajan et al. , 2014).
Economics:
Income is related to produce and its market price. However, net profit depends
upon cost of inputs incurred for production and produce of the crop. Best useful of any
production system is ultimately come out on the basis of its economics. Economic analysis
is the basic consideration in determining which treatment gives the highest return while
benefit cost ratio is the ratio of the benefits of an activity or production, relative to its costs,
both expressed in monetary terms. A perusal of data revealed that there was an overall
increased in net income in different weed control treatments over the control. This
indicated that with appropriate weed control in direct seeded rice with effective
establishment methods production can be a profitable venture. Wet seeded of rice
establishment methods recorded 13.0% higher net return than dry seeded. Among weed
control methods application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4- D
registered higher net return (Rs.52054=00/ha) among all the treatments but at par with
Pretilachlor+safener fb Bispyribac-sodium. Although in gross return, hand weeding thrice
being at pat with application of Pretilachlor+safener fb Bispyribac-sodium fb 2,4-d and
was 69.96 per cent higher compared to weedy check where as the net return as well as B:C
ratio was significantly higher in Pretilachlor+safener fb Bispyribac-sodium fb 2,4-d.
Similar findings have also been reported by (Subramanian et al. 2006) and (Yadav et
al. 2009). Among the weed control methods, maximum net return (Rs.9459/ha) and
benefit-cost ratio (1.98) was recorded with application of pretilachlor + safener 0.5 kg/ha
followed by butachlor 1.5 kg/ha(Rs7479/ha and 1.64) with one hand weeding at 25 days
sowing, chlorimuron+metasulfuron in

4 g/ha (Rs7259/ha and 1.79) and weed free

(RS5029 and 1.40) and minimum in weedy check (Rs -366/ha and 1.04) treatment as
reported by (Upasani et al. 2010) . In most of the cases it has been observed that
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chemical weed control is economical than other methods (Mukhopadhyay, 1997 and
Duary and Mukhopadhyay, 2004).
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Chapter-VI

SUMMARY AND CONCLUSION
Rice is a major food crop for more than 50% population of world. Although India
has largest area under rice in the world it ranks second in production after china. Due to
increasing population pressure the demand for rice in India is projected for 2025 is 140m
tone which was be achieved only by increasing rice production by over 2 m tone per year
in coming decade. Jharkhand a traditional rice growing state lags far behind in
productivity which meager 2035kg/ha. The reason for very low productivity in
Jharkhand centers around the facts that rice affected by weed. Considering the escalating
wages of labourers and their unavailability at peak period ,chemical weed control is an
alternatives option as it holds promised for save labour, time and energy and ensures
efficient water use and increased net return and benefit cost ratio. The productivity and
profitability of rice at different establishment methods is affected by weed. However, an
effective weed control method may reduce losses caused by weeds and produce higher
production. Keeping these facts in view, an experiment entitled “Effect of rice
establishment and weed control methods on productivity of rice under medium land
condition” was conducted at agronomical farm of Birsa Agricultural University, Ranchi,
Jharkhand during rainy season of 2014 with objectives to find out the effect of
establishment and weed control methods on growth, development and yield of rice crop,
weed dynamics, soil chemical properties and economics. The treatments comprised of
two methods of establishment – dry seeded and wet seeded methods in main plots and
four methods of weed control in sub plots– weedy check, hand weeding at 20,30 and 40
days after sowing, Pretilachlor (0.75Kg a.i/ha) with safner fb Bispyribac-sodium
(250ml/ha) fb 2,4-D (1.50kg/ha), Pretilachlor (0.75Kg a.i/ha) with safner fb Bispyribacsodium (250ml/ha). The experiment was laid out in split plot design with three
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replication. The experimental soil was acidic with pH 6.1, clay loam in texture, low in
organic carbon (0.37%) and nitrogen (263.4kg/ha) and medium in phosphorus
(15.9kg/ha) and potassium (137.5kg/ha). The salient findings of experiment have been
summarized as here under.

Effect of Establishment Methods:
1.

Among weed species, sedges made the bulk of weed flora in direct seeded rice
field. Among all the weed categories grassy, broad leaved and sedges weeds
accounted for 32.25, 26.67, and 41.03 % respectively.

2.

Wet seeded methods were most effective methods in reducing grassy, broad and
sedges population as well as dry matter accumulation at all growth stages thereby
recorded maximum weed control efficiency.

3.

The wet seeded rice gave significantly higher no. of tillers/m2 as compared to dry
seeded rice at 30 (168/m2), 60 (314/m2), 90(291/m2) and maturity (261/m2).

4.

Wet seeded recorded higher panicle dry weight (420g/m2) and (437.76g/m2) at 20
and 30 days of 50% flowering.

5.

Wet seeded method significantly affected crop growth rate during 30-60 days
after sowing(12.05g/day/m)

6.

Wet seeded of rice establishment had recorded higher effective tillers (247)/m2),
higher panicle length (22.8 cm), higher 1000 grain weight 23.28(g) and higher
filled grain (84/ panicle) as compared to rice grown under dry seeded.

7.

Wet seeded of rice establishment recorded higher rice grain yield (3921 kg/ha) as
well as higher straw yield (4470kg/ha) compared to dry seeded of rice
establishment methods

8.

Wet seeded method of rice establishment recorded higher effective tillers, filled
grains/panicle, 1000 grain weight thereby produced significantly higher grain
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yield and registered statistically higher net return (Rs40719/ha), higher gross
return (Rs62330/ha) and higher benefit cost ratio (1.89).

Effect of Weed Control Methods:
1.

Among weed control methods, hand weeding thrice recorded significantly the
lowest weed density as well as weed dry matter accumulation of grassy, broad
leaved and sedges weeds at all growth stages of rice than rest of the treatments.
Thereby hand weeding recorded maximum weed control efficiency at all growth
stages. However application of Pretilachlor(0.75Kg a.i/ha) with safner fb
Bispyribac-sodium (250ml/ha) fb 2,4-D (1.50kg/ha) also recorded significantly
lower weed density as well as weed dry matter accumulation of grassy, broad
leaved and sedges weeds at all growth stages of rice as compared to
Pretilachlor(0.75Kg a.i/ha) with safner fb Bispyribac-sodium and weedy check.

2.

No significant difference was found due to different weed control methods on
plant population at 20 days after sowing.

3.

Among weed control methods at hand weeding thrice recorded significantly
maximum plant height at different stages of crop growth among all treatments
and at par with application of Pretilachlor+safner fb Bispyribac-sodium fb 2,4D. weedy check significantly recorded minimum Plant height.

4.

Among weed control methods , hand weeding thrice (20,30 and 40)

gave

significantly higher no. of tillers /m2 ( 352/m2) and 317/m2 which were at par
with Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D at 30 , 90 days after
sowing and maturity but significantly superior than rest

treatment under

investigation.
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5.

Hand weeding thrice recorded significantly higher dry matter accumulation by
rice plant and higher CGR during 30-60 (12.05g/ day /m2) DAS it was similar to
Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D.

6.

Hand weeding thrice recorded higher effective tillers (269/m2), panicle length
(23.83/cm),1000 grain weight (23.95g), higher filled grain (99/panicle), higher
grain yield (4763kg/ha) as well as straw yield (5690kg/ha) among all the
treatments but at par with Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D.

7.

Among different weed control treatments, application of Pretilachlor+safner fb
Bispyribac-sodium fb 2, 4-D. recorded higher net return (Rs.52530/ha) and
benefit cost ratio (2.71) which was on par with hand weeding thrice.

Interaction Effect of Establishment and Weed Control Methods:
1.

The interaction between establishment methods and weed control was found
significant for sedges weed at 30 days after sowing. the hand weeding thrice
found significantly the highest weed control efficiency in dry seeded as compare
to rest of the treatments.

2.

The interaction between establishment methods and weed control was found
significant of broad leaf weed in 60 days. Application of Pretilachlor+safner fb
Bispyribac-sodium fb 2,4-D shown the highest weed control efficiency with dry
seeded methods, however it was being at par with hand weeding and dry seeded,
wet seeded and Application of Pretilachlor+safner fb Bispyribac-sodium.but
significantly highest as compare to Application of Pretilachlor+safner fb
Bispyribac-sodium, Application of Pretilachlor+safner fb Bispyribac-sodium fb
2,4-D and wet seeded.

3.

Establishment methods and weed control was found significant. Hand weeding
thrice produced significantly higher dry matter accumulation of leaf of rice at
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maturity

as

compare

to

rest

of

the

treatments.

Except

treatment

Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D with dry seeded.
4.

Significantly influenced by rice establishment and weed control methods.
Application of Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D were higher
1000 grain weight. Which was at par in hand weeding with wet seeded and dry
seeded but significantly superior than rest of the weed control methods.

CONCLUSION
Based on findings of the present investigation it may be concluded that –


Rice grown as wet seeded method of establishment suppresses weed population
and accumulates lower weed dry matter resulting in higher growth and yield and
economic return under medium land situation.



Application of Pretilachlor+safner fb Bispyribac-sodium fb 2,4-D is most
effective weed control methods in suppressing weeds and accumulating lower
weed dry matter thereby producing higher rice yield and generating higher net
return



Wet seeded of rice establishment methods with application of Pretilachlor+safner
fb Bispyribac-sodium fb 2,4-D was most appropriate combination of
establishment and weed control method with respect of producing higher yield
and net return.
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APPENDICES
Appendix-I
Cost of different input and price of produce
Sl.
No.
Inputs
1.

Particulars

Quantity

Units

Rate(Rs/hr)

Amount(Rs)

5 Hrs

600/hr

3000

Land preparation with tractor
(2 ploughing followed by

1 hectare

planking)
2.

Fertilizers
RDF (120:60:40 kg NPK/ha)

3.

a) Urea

279 kg

Rs. 6.70/ kg

1869.3

b) DAP

131 kg

Rs. 26.90/ kg

3523.9

c) MOP

67 kg

Rs. 18/ kg

1206

Kg

Rs. 26/kg

1170

Rs.177.07/labour 3541.4

4.

Seed

45

5.

Harvesting + transportation +

20

threshing+ winnowing

labours
14310.6

Total
Outputs
1.
2.

Grain

Kg

Rs 13/kg

Straw

Kg

Rs 2/kg

APPENDIX – II
Cost of variables
Sl.
No.

Particulars

Quantity

Units

Rate
(Rs/hr)

Amount
(Rs)

INPUT
2.

Hand Weeding (20,30 and 40 DAS

90

Labours Rs.177.07/labour

15936.3

3.

Pretilachlor(50EC)

1.5

Kg

600/kg

900

4.

Bispyribac-sodium (10SC)

250

g

4750/kg

118.75

5.

2,4-D(33SC)

1.5

Kg

320/kg

480

6.

Safener

250

ml

20/kg

5

Appendix.......I

APPENDIX-III
Variable cost as per treatment for cultivation of direct-seeded rice

_

Labour for
spraying
(Rs177.07/labour)
0 labour

_

90 labour

15936.3

900+5+118.75

2 labour

1377.89

900+5+118.75+480

2 labour

1875.89

Cost of
herbicides(Rs)

Treatments
T1 Weedy check
T2 Hand Weeding
(20,30 and 40 DAS

Total Cost of
cultivation (Rs/ha)
0

T3 Pretilachlor+safener
fb Bispyribacsodium
T4 Pretilachlor+safener
fb Bispyribacsodium fb 2,4-D
Total

19190.08

Treatment wise cost of cultivation (Rs/ ha) of mediumland rice:Treatments

Treatments wise cost (Rs/ha)

E 1T 1

14310.6

E 1T 2

30246.9

E 1T 3

15688.49

E 1T 4

16186.49

E 2T 1

14310.6

E 2T 2

30246.9

E 2T 3

15688.49

E 2T 4

16186.49

Appendix.......II

Spilanthus acmella

Ludwigia parviflora

Eclipta alba

Commelina
benghalensis

Plate 1: Major broad leaf weeds of rice found in experimental plots

Kyllinga bravifolia

Cyperus iria

Fimbristylis
miliaceae

Cyperus difformis

Plate 2: Major Sedges of rice found in experimental plots

Digitaria
sanguanalis

Echinochloa
colona

Bracharia
milliform

Paspalum
distichum

Eleucine indica

Plate 3: Major grassy weeds of rice found in experimental plots

1.Weedy check plot experimental plot

2. Hand weeding 20,30 and 40 days after sowing experimental plot

3. Pretalchlor+safner fb bisparibac sodium experimental plot

4. Pretalchlor+safner fb bisparibac sodium fb 2,4-D experimental plot

