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Rice (Oryza sativa L.) is one of the predominant food crops of the world. It iswidely grown in
tropical and subtropical regions. According to IRRI, rice is the staple food of more than three billion
people in the world, most of who live in Asia. Worldwide rice is grown on an area of 163 million
hectare with a production of 741 million tons and with an average productivity of 4.56 tons ha”. In
India, it is grown on nearly 43.39million hectares with the production of 104.32million tons triggering
productivity of 2404kg ha™. Traditional transplanting is the major method of crop establishment in the
commandarea. Weed infestation is the major threat to productivity of transplanted rice. Globally, actual
rice yield losses due to pests have been estimated at 40 per cent out of which weeds account for 33 per
cent. In India, unchecked weed competition causes yield losses to the tune of 50-65 per cent in rice.
Weeds by the virtue of their high adaptability and faster growth dominate the crop habitat and reduce
the yield potential of the crop. The problem ofextensive weed incidence during early stages of rice crop
growth cannot be determined which competes with crop plants for moisture,nutrients, light, space and
other growth factors. This crop competition leads to significant yield losses to the tune of 35-55 per
cent in transplanted rice. Traditionally weed control in rice is done by manual and mechanical means
which are most effective and common methods but they are tedious, costly, time taking and are
difficult due tocontinuous rains during Kharif season.Besides, adequate labourers are also notavailable
during critical period of crop weed competition. These weeds could be controlled through chemical
methods. Sometimes, application of pre-emergence herbicides alsois not sufficient to give effective
weed control for keeping weeds population up to threshold level. Under such situation post-emergence
herbicides remains only the viable option for weed control in transplanted rice. Pre- emergence
herbicides are most commonly used against grassy weeds in transplanted rice. But post-emergence
herbicides are becoming need of the day due to emergenceof weeds at later growth stages of crop.
Control of weeds by herbicides is although quite effective but needs proper skill and fidelity. The
choice of suitable herbicide is a major problem in many cases. Keeping above facts in views, there is
a need to know the effect of post emergence herbicide on growth,yield and economics of transplanted
rice (Oryza sativa L.). Weed management with weedicides improves soil health compare to weeding by
manually. This is due to incorporation of organic matter in soils. Weedicides are more economical than
farmers practices (Manual weeding).
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MATERIALS AND METHODS

Field experiment was conducted during Kharif, 2017 in sultanpur U.P. The experiment was laid
out in a Randomized Block Design with 12 treatments, replicated three times. The treatments
consisted of post emergence herbicides viz., bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @
(20+543) g a.i/ha (T,), bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (25+678.75) g a.i/ha
(T,), bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (30+814.5) g a.i/ha (Ty),
bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (20+543) g a.i/ha with adjuvant @ 625 ml/ha
(T,), bispyribac sodium 2%+2,4-D sodium salt 54.3% SP @ (25+678.75) ga.i/ha with adjuvant @ 625
ml/ha(Ts), bispyribac sodium 2%+ 2,4-D sodium salt 54.3% SP @ (30+814.5) g a.i/ha with adjuvant
@ 625 ml/ha(Ty), bispyribac sodium 10 % SC @ 20 g a.i/ha (T;), 2,4-D Ethyl ester38% EC @ 850g
a.i/ha (Tg) and penoxsulam21.7 % SC @ 22.5 g a.i/ha (Ty). These were compared with hand weeding
twice at 15 and 45 DAT (T,;), farmers practice (pendimethalin 38.7 % CS as PE fb bispyribac sodium
10 % SC) (T;o) and weedy check (T;,).The experimental field was ploughed twice with disc harrow and
tractor drawn cultivator followed by puddling with rotovator and later levelled uniformly. The seed rate
of 25 kg ha was used for establishment methods. The most popular andpredominant variety BPT-5204
was planted ata spacing of 20 cm X 10 cm at the seedling age of 30 days, the recommended dose
of fertilizer 150:75:75 kg N, P,Os and K,O ha™ along with 20 kg ZnSO, was applied. The halfof the
nitrogen (75 kg N ha™') and full quantity of phosphoric (75 kg P,Os) and potassic (75 kg K,0) fertilizer
were given at the time of transplanting and remaining quantity of nitrogen was given in two equal splits
at tillering and panicle stage of the crop,respectively.

The experimental soil was medium grey clay loamin texture, moderately alkaline in reaction
(pH7.55) with an electrical conductivity of 0.16 dSm™, low in organic carbon (0.38%) and available
nitrogen (190 kg ha™), high in available phosphorus (18.27 kg ha™) and high in exchangeable
potassium (265.05 kg ha™'). The gross and net plot sizes were 5.0 m X 4.0 m and 4.2 m X 3.4 m,
respectively.

RESULTS AND DISCUSSION
Number of tillers m™

Number of tillers m™ was maximum underhand weeding twice at 18 and 42 DAT (323.00). This
was obviously because of efficient control of weeds which in turn helped in better uptake of nutrients
and thisled to formation of a greater number of tillers as compared to unweeded control (212.67),
where the crop had to face more competition stress by weeds, resulting in lower number of tillers
(Table 1). This was on par with pendimethalin 38.7% CS @ 680 g a.i/ha as PE fb bispyribac sodium
10% SC @ 25 g a.i/ha (320.00) probably due to reduced competition from weeds at early stages of crop
growth with a better weed control efficiency and without injury to the crop providing ideal environment
for rice plants to have more pronounced tillers number. Findings of Akabar et al., (2011) are in support
of these observations.

Leaf Area Index (LAI)

Hand weeding recorded significantly higher (1.40) LAI which was followed by bispyribac
sodium 2% + 2,4-D sodium salt 54.3% SP @ (25+678.75) g a.i/ha with adjuvant @ 625 ml/ha (1.06)
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but remained on par with pendimethalin 38.7% CS @ 680 g a.i/ha asPE fbbispyribac sodium 10%
SC @ 25 g a.i/ha (1.16) (Table 1).This was attributed to the availability of optimum growth factors for
enhancing the assimilatory surface area. The weed free environment provides more chance for leaves to
expand and cover the area by its canopy in an appreciable manner.

Total dry matter production (g plant™)

Significantly higher total dry matter production was recorded under hand weeding twice at 15
and 45 DAT (68.71 g plant”) as compared to weedy check (40.92 g plant™) (Table 1). Among the
herbicide, pendimethalin 38.7% CS @ 680 g a.i/ha asPE fb bispyribac sodium 10% SC @ 25 ga.i/ha
recorded higher dry weight (66.83 gplant™) and was on par with bispyribacsodium 2% + 2,4-D sodium
salt 54.3% SP @ (25+678.75) g a.i/ha with adjuvant @ 625 ml/ha (63.31 g plant™). This might be due
to weed free environment helps the crop for better plant dry matter production. Similar view was
expressed by Uma et al., (2014).

Yield attributing characters as influenced by different weed management practices

Weed management practices had significant influence on panicle length, number of panicles
m?, grains panicle” and test weight (Table 2). Hand weeding twice at 15 and 45 DAT recorded the
highest panicle length (19.80 cm), number of panicles m™ (323.00), grains panicle” (231.00) and test
weight (21.17 g) which was on par with pendimethalin 38.7% CS @ 680g a.i/ha as PE fb bispyribac
sodium 10% SC @ 25 ga.i/ha(19.2 cm, 317.00, 221 and 18.89 g, respectively) followed by
bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (25+678.75) g a.i/ha with adjuvant @ 625
ml/ha (18.8 cm, 312.00, 211.00 and 18.78 g, respectively). In contrast, unweeded control recorded
significantly lower panicle length (12.00 cm, 209.00, 122.00 and 17.02 g, respectively).

Appreciably lowest effective tiller and paniclelength were noted under weedy check plots. This
was because of heavy weed competition which hampered the supply of growth resources below the
demand resulting in poor vegetative growth and reduced assimilatory area per unit of ground area.
These results are in accordance with the findings of Patra et al., (2016).Significantly higher number of
grains per panicle and test weight were noted under hand weeding twice and pendimethalin 38.7% CS
@ 680 g a.i/ha as PE fb bispyribac sodium10% SC @ 25 g a.i/ha. This was due to better suppression of
weeds and the weed free environment to the crop, gave more room for formation and development of
grains which led to register the superior values of total and sound grains per panicle under aforesaid
treatments. Similar findings were also reported by Kumar etal. (2010).

Grain and straw yields

The highest grain and straw yield was obtained under hand weeding twice (5415 and5783 kg ha
1, which was on par withpendimethalin 38.7% CS @ 680 g a.i/ha asPE fbbispyribac sodium 10%
SC @ 25 g a.i/ha (4990 and 5433 kg ha™') and bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @
(25+678.75) g a.i/ha with adjuvant @ 625 ml/ha( 4922 and 5372 kg ha™') as compared toweedy check
(2137 and 2713 kg ha') (Table 3). The enhanced yields under these treatments were because of
elimination of weeds which helped in enhancing the availability of nutrients, space, sunlight and water
resulting in better growth and development of crop plants. This caused better yield attributing
characters and accumulation of more dry matter in leaves, stem and ultimately the highest yields. These
results are in collaboration with the findingsof Singh et al., (2017).
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Economics

The economics of crops was measured in terms of gross return, net return and B: C ratio as
shown in Table3. Data recorded under different components revealed that gross return was increased
with increasingbiological yield of transplanted rice obtained under different treatments. Hand weeding
at 18 and 42 DAT fetched significantly higher gross returns (Rs. 112030 ha™') over weedy check (Rs.
45427 ha'') and was on par with pendimethalin 38.7% CS @ 680 g a.i/ha asPE fb bispyribac sodium
10% SC @ 25 ga.i/ha(Rs. 105235 ha™) followed by bispyribac sodium 2% + 2,4-D sodium salt 54.3%
SP @ (25+ 678.75) g a.i/ha with adjuvant @ 625 ml/ha (Rs.103819 ha) and bispyribac sodium 2% +
2,4-D sodium salt 54.3% SP @ (20+543) g a.i/ha with adjuvant @ 625 ml/ha (Rs. 96437 ha™). The
values of gross returns was minimum in weedy check plot and maximum under hand weeding twice,
these variations were due to differences ineconomical yield (grain and straw) under the treatments.

The highest net returns were recorded with hand weeding twice at 15 and 45 DAT (Rs. 66715
ha™) than weedy check (Rs. 7612 ha™") and was on par with bispyribac sodium 2% + 2,4-D sodium salt
543% SP @ (25+678.75) g a.i/ha with adjuvant @ 625 ml/ha (RS. 64129 ha') followed by
pendimethalin 38.7% CS @ 680 g a.i/ha as PE fb bispyribac sodium 10% SC @ 25 g a.i/ha (Rs. 63900
ha'). The maximum net returns under these treatments were due to higher grain and straw yields.
Similar findings were also reported by Uma et al., (2014).

Bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (25+678.75) g a.i/ha withadjuvant @
625 ml/ha recorded significantly higher B:C ratio (2.62) over unwedded control (1.20) and on par with
pendimethalin 38.7% CS @ 680 g a.i/ha as PE fb bispyribac sodium 10% SC @ 25 g a.i/ha (2.55),
weed free control (2.47), bispyribac sodium 2% + 2,4-D sodium salt 54.3% SP @ (20+543) g a.i/ha
with adjuvant @ 625 ml/ha (2.45). Though some herbicides recorded with highergrain yield and gross
returns, the net returns observed was less than that of hand weeding which was due to the high cost of
herbicides. These findings are in parallel with the previous results Singh etal. (2017).

CONCLUSION

It was concluded that, hand weeding twice at 15 and 45 DAT recorded significantly higher
growth and yield attributing characters, gross returns and net returns as compared to other treatment
which was on par with pendimethalin 38.7% CS @ 680 g a.i/ha asPE fbbispyribac sodium 10% SC
@ 25 g a.i/ha where as significantly higher B:Crecorded with bispyribac sodium 2% + 2,4-D sodium
salt 54.3% SP @ (25+678.75) g a.i/hawith adjuvant @ 625 ml/ha.

Weed management with weedicides improves soil health compare to weeding by manually. This
is due to incorporation of organic matter in soils. Weedicides are more economical than farmers
practices (Mannual weeding).
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