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ABSTRACT

Field experiments were conducted during 2006-07 and 2007-08 at Krishi Vigyan Kendra, Madurai, Tamil Nadu
under the Zonal Project Directorate, Bangalore to study the critical period of crop weed competition and develop
an integrated and effective weed control practices, combining chemical, manual and mechanical methods, for di-
rect seeded rice (Oryza sativa L.). It was found that first 40 days after sowing was the most critical period for crop
weed competition. The crop grown under weed free condition for 40 days after sowing gave the maximum grain
yield (2.93 t/ha). Hand-weeding followed by foliar application of urea was significantly superior to rest of the treat-
ments and gave maximum grain (4.33 t/ha) and straw yields (8.17 t/ha). Post-emergence application of propanil @
3.8 kg/ha at 20 days after sowing and soil application of urea was most effective in increasing the crop yield and
minimizing the crop weed competition. Highest weed control efficiency of 88.1% was recorded in crop given
propanil @ 3.8 kg/ha + hand weeding within rows and hoeing at 40 DAS and it closely followed by the application
of butachlor @ 2.5 kg/ha + hand weeding within rows and hoeing at 40 DAS. In the integrated approach, post-
emergence application of propanil @ 3.8 kg/ha at 20 days after sowing followed by hoeing between the rows and
hand weeding within rows at 40 days after sowing minimized crop weed competition, increased uptake of N, P and
K by crop and maximized grain yield and economical returns significantly.
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India is the world’s second largest producer of rice af- direct-seeding (Singét al., 2005; Savargt al, 2005; Rao
ter China, accounting for 20% of world rice production. and Nagamani, 2007; Raa al., 2007). Uncontrolled
Rice is the staple food of the people of the eastern andveeds reduced the grain yield by 75.8, 70.6 and 62.6%
southern parts of the country. Direct-seeded culture hasunder dry-seeded rice, wet-seeded rice and transplanted
become increasingly important in rice cultivation due to rice, respectively (Singhat al, 2005). Proper weed man-
scarcity of rural labour and higher water requirement andagement technologies can result in an additional rice pro-
production costs of transplanted rice (Azmi and Baki, duction. Thus, weed management would continue to play
2007). Direct-seeded rice needs only 34% of the totala key role to meet the growing food demands of increas-
labour requirement and saves 27% of the total cost of thang population in India. As the weed problems are multi-
transplanted crop (Mishra and Singh, 2011). Irrespectivepronged, a holistic multi-disciplinary integrated approach
of the method of rice establishment, weeds are a major imwould be imperative. In this context, integrated weed man-
pediment to rice production through their ability to com- agement may provide a more sustainable approach to rice
pete for resources and their impact on product quality. production. Spraying herbicide-fertilizer mixtures saves
Weeds are responsible for heavy rice yield losses, to theapplication time and gives better results with smaller
extent of complete crop loss under extreme conditions.doses. A 3% urea solution mixed with propanil @ 3 litres
Out of the losses due to various biotic stresses, weeds ara.i./ha in 600 liters of water controlled weeds better and
known to account for nearly one third. Weed competition increased rice yield more than when urea and propanil
would be less severe under transplanting than those undexere sprayed separately (Mukhopadhyay and Rooj, 1969).
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MATERIALS AND METHODS was fertilized with 60 kg N + 30 kg P + 30 kg K/ha. Half

On-farm experiments were conducted at Krishi Vigyan dose of N and full dose of P and K was applied at sowing
Kendra in Madurai (latitude 9.58 N, longitude 78.10 E angl remaining nitrogen was applied in the form of urea as
with an altitude of 101 m above mean sea level) district of foliar spray/through soil as per treatments. Weeds were
Tamil Nadu during the year 2006-07 and 2007-08. The collected from three places in each plpt, by pIa_cmg a quad-
soil of the experimental field was sandy clay loam in tex- até of 0.50 m x 0.50 m. Growth attributes, yield param-
ture with pH of 6.8.The nutrient status of the soil was low eters and yield were recorded during the course of inves-
in available nitrogen (218.4 kg/ha), phosphorus (7.5 kg/tigation. The N, P and K uptake by crop and weeds was
ha) and medium in available potassium (265.6 kg/ha). Drydetermmed in the third experiment using me_thc.)ds given
seeding was done in rows 20 cm apart at the rate of 10y Jackson (1973). The trend of resu_lts was similar during
kg/ha. The experiments were laid out in randomized blockPOth the years hence, data were subjected to pooled analy-
design with three replications. In the first experiment on Sis for results and discussion.
crop yveed competition, the rice variety ‘IR 20’ (mg_dium RESULTS AND DISCUSSION
duration) was grown as test crop. Weed free condition for
different periods of 10, 20, 30, 40, 50 and 60 days afterWFj're: ngtZ b din the fields includaatrer
seeding (DAS), weed free check and un-weeded chec 1€ vaee sg _sert\)/ec n t. ene i mcCu relr_la
formed the treatments as per detail in table 1. In the secon ewﬁ(l am.)L ”ée d as(jla t(l)raré ), Comme na
experiment on compatibility of herbicide fertilizer mixture Lengca ensigL.), yndo ;:n Dgc.tyo. ers., y_perlgs L”a
for simultaneous foliar nutrition and weed control, ‘Pusa (S ) yEperr]L_Js ror:rlun u I" 'ﬁ'tafL'f"‘ iar:zguhl_na 'Sr(” )
3-33’ (medium duration) variety was grown as the test cop, “_CLm;C oalgo gn_a( I) Ir']l', c Lmo\c; h(I)a
crop. Nitrogen was applied through soil as well as foliar crusga I (L.) Beauv. Fimbristylis mi |§cea( ) Va
spray as per treatments detail in table 2. The herbicidesOXaIIS acetoselldL.), Phyllanthus niruriL.) andSetaria
butachlor (2.5 kg/ha), nitrofen (3.0 kg/ha) and propanil glauca(L.) Be_auv. In general, grassy w_eeds af‘d sedges
(3.8 kg/ha) were applied as post- emergence at 20 DASWVEre predominant throughout the growing perloq of the
Hand weeding was done on 20 and 40 DAS. In the thirdroP: The post-emgrgen_ce_ application of Ffropaml @38
experiment on different methods of weed control, rice kgfha + hgnq \_/veedmg W'th.m rows and hoeing at 40 DAS
variety ‘CO 37’ (medium duration) was used as test Crop_caused significant reductions in total weed dry weight
Butachlor (2.5 kg/ha) was applied as per-emergence at ollowed by other treatments compared to un-wgeded con-
DAS, whereas, MCPA (2.0 kg/ha) and propanil (3.8 kg/ trol (_Table 3). The better_performan_ce of p_ropaml could be
ha) were applied as post-emergence at 20 DAS as Ioe:flsc_rlbed to its pr_eferentlal absorptlon_EElyhlnochIoasp.
treatment detail in table 3. Herbicides were sprayed using'v_\:h'Ch was dominant vv_e_ed flora (Singh al., 2007). .
spray volume of 600 litres/ha with the help of Knapsack |ghe§t weed cont_rol efficiency of 88.1% was rgcord(_ed n
sprayer fitted with flat fan nozzle. Hand weeding and hoe- crop g'vj?] prppanll4(gDD3A88kg/2¢’_i - hanld thee?|||’;g W';hl')n
ing were done either alone or in combination at 20 and 40/OWs and hoeing at and it was closely followe Y
DAS according to the treatments. Hoeing was done Withth_e gppllcatlon of buta_chlor @ 2.5 kg/ha + hand weeding
the help of finger weeder. In all the experiments, the cropW'thlrl rows and hoeing at 40 DAS. Jaya Suztaal.

Table 1. Effect of crop—weed competition on rice, dry matter of weeds and weed control efficiency (Pooled data of two years)

Treatment Height at No. of  Panicle No. of Grain Grain Straw  Dry matter WCE
maturity panicles/ length gains/ weight/ yield yield of weeds (%)
(cm) nt (cm) panicle  panicle (g) (t/ha) (t/ha) (kg/ha)
Un-weeded control 58.6 38.0 18.9 24.4 21.0 0.48 0.54 382.6 00.0
Weed free up to 10 DAS 59.5 42.3 17.4 15.8 21.1 0.60 0.86 369.8 03.4
Weed free up to 20 DAS 60.0 58.3 17.8 57.4 21.3 1.47 2.48 205.6 46.2
Weed free up to 30 DAS 57.9 89.6 18.7 59.7 21.2 2.77 2.95 66.7 82.6
Weed free up to 40 DAS 60.0 84.6 19.5 64.8 21.1 2.93 3.33 30.8 91.9
Weed free up to 50 DAS 58.0 77.0 19.8 58.0 21.0 2.34 2.52 16.8 95.6
Weed free up to 60 DAS 60.4 95.0 19.1 58.5 20.6 2.46 2.80 10.7 97.2
Weed free 60.1 89.0 18.5 59.9 21.5 2.72 3.20 - 100.0
SEmt+ 0.9 7.8 0.6 45 0.5 0.26 0.29 9.5 -

CD (P=0.05) NS 23.8 NS 13.9 NS 0.81 0.87 28.9 -




40 SINGHET AL. [Vol. 57, No. 1

(2011) also reported highest (95.62%) weed control effi- and 20 DAS. This was due to severe weed competition at

ciency with propanil in rice. later stages of crop growth as apparent from the dry mat-
ter of weeds at harvest under these two treatments. The
Nutrient uptake yield attributes, mainly number of panicle$/amd number

Nutrient uptake by crop was more in all weed control of grains per panicle were affected most by crop weed
treatment compared to one hand weeding at 20 DAS and¢ompetition as evident from negative correlation observed
un-weeded control. Weeds depleted more N, P and K unbetween weed dry matter and these yield components.
der weedy condition. Propanil @ 3.8 kg/ha followed by Therefore, it is imperative to maintain a weed free condi-
hand weeding within rows and hoeing at 40 DAS recordedtion at least up to 30 DAS.
significantly highest uptake of N, P and K by crop and
lowest uptake by weeds (Table 4). However, all other her-Compatibility of herbicide fertilizer mixture
bicide treatments proved equally effective in reducing the Hand weeding followed by foliar application of urea
N, P and K removal by weeds. The results are in confor-was significantly superior in reducing the dry matter of

mity with Kolhe and Tripathi (1998). weeds to a minimum level and it was found to be at par
with hand weeding followed by soil application of urea,
Crop-weed competition propanil @ 3.8 kg/ha followed by soil application of urea

Dry matter production of weeds was significantly low and butachlor @ 2.5 kg/ha followed by foliar application
when weed free condition was maintained for 30 DAS or of urea. Among the herbicide treatments, post-emergence
longer periods. In other words, the crop-weed competitionapplication of propanil @ 3.8 kg/ha followed by soil appli-
reduced considerably when the weed free period was up t@ation of urea was found to be most effective. Un-weeded
30 DAS or more. By reducing the weed free period from control recorded the maximum dry matter of weeds indi-
30 to 20 or 10 DAS, there was considerable increase incating severe weed competition.
dry matter of weeds. In fact, weed free period for 10 DAS  Hand-weeding followed by foliar application of urea
was comparable to un-weeded control which recordedwas significantly superior to rest of the treatments and
maximum dry matter of weeds. This revealed that reduc-gave maximum grain and straw yields. This treatment also
ing the period of weed free condition increases weedrecorded maximum number of panicles/unit area, length of
growth causing greater crop-weed competition ultimately panicle and 1,000-grain weight. This was due to less crop-
affecting the grain yield adversely (Table 1). weed competition with added advantage to the crop by the

Grain yield remained almost at par with each other un-foliar application of urea. Two hand weedings followed by
der all the treatments where weed free condition wassoil application of urea was the next best treatment for
maintained for at least 30 DAS. The weeds which ap-increasing grain yield. Among the herbicidal treatments,
peared after 30 days of weed free period could not compost-emergence application of propanil @ 3.8 kg/ha fol-
pete with the crop, hence the growth and yield of crop re-lowed by soil application of urea recorded the maximum
mained unaffected. On the contrary, there was significantgrain yield which was associated with the maximum num-
reduction in yield when weeding was terminated after 10 ber of panicles/unit area, length of panicle and 1,000-grain

Table 2. Effect of different weed control treatments on various characters of paddy, dry matter of weeds and weed control effuiethicy (Po
data of two years)

Treatment Height at No. of Panicle 1,000- Grain ttaw  Dry matter WCE
maturity  panicles/ length grain yield yield of weeds (%)
(cm) nt (cm) weight (g) (t/ha) (t/ha) (o/fn
Un-weeded control 42.3 115.6 14.6 19.7 1.54 2.52 300.6 00.0
Hand weeding + soil application of urea 60.0 529.6 211 21.7 4.12 7.78 162.9 45.8
Hand weeding + foliar application of urea 70.5 582.3 21.6 21.9 4.33 8.17 153.1 49.0
Propanil + foliar application of urea 63.7 421.3 18.9 21.3 3.58 6.81 206.1 314
Propanil + soil application of urea 66.0 459.3 19.2 21.7 3.77 6.46 184.9 38.5
Butachlor + foliar application of urea 51.4 281.3 17.2 20.4 2.85 4.58 193.5 35.6
Butachlor + soil application of urea 54.9 307.6 171 20.5 2.99 4.67 236.4 21.4
Nitrofen + foliar application of urea 58.2 345.3 17.2 20.8 3.22 5.30 2131 201
Nitrofen + soil application of urea 60.1 368.6 17.7 20.0 3.32 5.93 241.7 19.6
SEm £ 0.8 7.5 0.1 0.3 0.05 0.08 14.5 -

CD (P=0.05) 2.5 225 0.5 0.9 0.15 0.25 43.2 -
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weight (Table 2). This justifies the superiority of
herbicide application with soil application of urea
as compared to other treatments in the direct
seeded rice.

Compatrative efficiency of weed control methods

The herbicides butachlor @ 2.5 kg/ha anclg
propanil @ 3.8 kg/ha alone or in combination with$,
hand weeding within rows and hoeing were effec%
tive in reducing the weed competition in terms ofg
dry matter of weeds and significantly superior t
un-weeded control where the dry matter of wee
was maximum. However, pre-emergence applic
tion of butachlor @ 2.5 kg/ha in combination W|tho
hand weeding within rows and hoeing recorded thg
minimum dry matter of weeds and was at par witl&
pre-emergence application of butachlor @ 2.5 kg
ha, post-emergence application of propanil @ 3. '5
kg/ha alone and in combination with hand weedln@
with in rows and/or hoeing (Table 3). <3

While comparing the treatments where weed§
within rows were controlled in one and not in theg
other, there was difference in grain yield. This dif@>
ference in yield was observed in spite of removal of
weeds between the rows. This justified the neces
sity of controlling weeds with in rows either manu-g
ally or chemically. The data pertaining to yield anog
its attributes revealed that post-emergence applic&
tion of propanil @ 3.8 kg/ha in combination with S
hand weeding within rows and hoeing was the be@
treatment and gave maximum grain (2.55 t/ha) and
straw (4.60 t/ha) yields. This was due to low cro
weed competition and better uptake and utilizatiorg
of nutrients by the crop (Table 4). Greater uptake
of nitrogen by the crop helped in increasing theg
yield by increasing the number of paniclestmd g
1,000-grain weight (Fageria and Baligar, 2001)<n
This treatment further provides scope in economize
ing the use of herbicide which may be required ta
kill the weeds within rows and not between rows=
Comparable crop yield was also obtained under thg
treatments of pre-emergence application OE
butachlor @ 2.5 kg/ha alone or in combinatiorg
with handweeding within rows, hoeing and two2
weedings. Post-emergence application of MCPA @
2.0 kg/ha alone or in combination with hand weed@
ing within rows and or hoeing was least effective irP
controlling weeds and reduced the yield consider
ably (Table 3). This was due to heavy infestation
grassy weeds and sedges against which MCPAE@;
ineffective (Ahmad and Bhuiyan, 2010). Post- 2
emergence application of propanil @3.8 kg/ha upE
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1.80
1.60
2.08
2.21

17.7
17.7
18.8
19.2

70.1
69.1
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0.0 123.6

6.2
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5.01
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72.0

87.7

83.0

81.4
83.0

0.0

HW at 20 and 40 DAS

40.6 66.5 184 1.90 3.85 0.0 90.5 90.5 69.5 4.08

51.0

HW within rows and hoeing at 20 DAS

2.33

80.3 84.8 714

45
6.2132.9
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Table 4. Effect of weed control treatments on N, P and K uptake by crop and weeds

Treatment Nutrient uptake (kg/ha) by crop Nutrient uptake (kg/ha) by weeds
N P K N P K
Butachlor 69.7 16.3 61.2 4.6 0.8 34
Butachlor + HWwithin rows and hoeing at 40 DAS 82.4 18.6 65.6 25 0.4 2.2
Butachlor + Hoeing at 40 DAS 79.0 18.0 64.9 2.6 0.4 2.2
Propanil 73.0 17.1 62.2 3.1 0.6 3.0
Propanil + HW within rows and hoeing at 40 DAS 84.1 18.7 66.4 1.7 0.3 1.8
Propanil + Hoeing at 40 DAS 77.5 17.8 64.0 2.8 0.5 1.9
MCPA 62.3 15.4 58.1 6.8 1.3 5.1
MCPA + HW within rows and hoeing at 40 DAS 81.8 185 65.1 25 0.5 1.9
MCPA + Hoeing at 40 DAS 66.1 15.9 59.8 5.9 0.9 4.2
HW at 20 DAS 51.0 10.2 45.6 114 3.2 10.4
HW at 20 and 40 DAS 56.1 11.8 52.1 8.2 1.9 6.1
HW within rows and hoeing at 20 DAS 54.2 10.8 50.3 8.9 2.1 7.2
HW within rows and hoeing at 20 and 40 DAS 58.2 14.9 56.0 7.1 1.2 5.6
Hoeing at 20 and 40 DAS 52.0 10.0 49.8 9.2 2.7 8.2
Un-weeded control 49.9 9.3 39.9 14.4 4.3 12.6
SEm + 4.4 12 2.9 0.3 0.0 0.3
CD (P=0.05) 5.7 3.6 8.5 11 0.2 0.9

combination with hand weeding within rows and hoeing Kolhe, S.S. and Tripathi, R.S. 1998. Integrated weed management
was most effective in minimizing the crop-weed competi- in .dlrect seeded ricéndian Journal of Weed Scien86(1—
tion and increasing the crop yield. In addition, this treat- 2): 51-53.

. " Mishra, J.S. and Singh, V.P. 2011. Cultivar competitiveness and
ment gave highest additional return (Table 3) and also weed control in zero-till dry seeded irrigated ri€xryza

proved economically most profitable. These findings are sativ). Indian Journal of Agricultural Sciencegl(10):
in line with the results of Thakwt al (1967). 976-78.

It is concluded that first 30 days after sowing was the Mukhopadhyay, S.K. and Rooj, S. 1969. Studies on combined spray
most critical period for crop weed competition in direct of herbicides and nitrogenous fertilizers on rice cram). (

seeded rice. Post-emergence application of propanil @ 3.8 Proceedings, 57Indian Science Congres8-7 January,
kg/ha at 20 days after sowing followed by hoeing between 1970, Kharagpur, India. p. 605

the rows and hand weeding within rows at 40 days after Rao, A.N. and Nagamani, A. 2007. Avallat_)le technoI(_)gles and fu-
ture research challenges for managing weeds in dry-seeded

sowing minimized crop weed competition and maximized rice in India. (n): Proceedings of the 21st Asian Pacific
grain yield and economical return significantly. Weed Science Society Confere@d® 6th October 2007,
Colombo, Sri Lanka, pp.513-17
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